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PexoMegroeaHo I{  l i3raHl i lo

P, H. Koeanou.

xaHAr.rAaro)r f eoilofo-MlllleparoflicecKI{x HaIIi

NPENV CflOBI,lE

B 1973 f., KorAa Bbrrrrrro nepBoe HsAaHHe groii xulrn, l lcfio' ltb-
30BaHIIe feoJrofaMll BbIrl i lc, 'I i tTe,'rbHbIx cpeAcTB Haxo.lt lr ' iocb Ha Ka-
qecrBeuHo uHoNr vposHe, qeM ceiiqac. 3ro 6rr.ro Bpe\,rff MaccrrBHbix
3BM, cocpe4orouesgsrx B Bbrqr.rcirHTeJrbHbIx ueHrpax, Aocryn K
KoropbtM ocyqecrBJrflJrcs qepe3 oKotrrKo B 3aKpbrrbrx lnepax. I*Ipn
3TOM pe3yJIbTaT LICCJIeAOBaTe,'Ib nO,'ryqa,1 B JtyqIIleM Cryqae qepe3
Hecxo,rlxo ageti.

Ten_epl 6o,rluHscrBo reorToroB r.r\.IercT HefiocpeAcrseHHslfi - loc-
TylI I{ 3BM vepes repMrrHa,'r rr,qrr I( MrrHlr-rio}ti ibtorep\:, rir.tH I{}relor
tra)Ke nepcoua.nr,ulrf i KoMnbrorep. I(ourrrrorep cra.ir o6nr4eunoft
BeUbIo B )Krl3Hlr reoJrofa. I( ueuy o6parqanrcfl i iar HoBr.lqr(u, TaK
l i  npoQeccuoHa! ' rbr  B Ha,(e)r (Ae noBbrcr . r rb a$QeNrl rnHocru cnoefr  pa-
6orrr.

K coxaneuarc,  , rerxuf i  Aocryf l  r i  KoN{rrL, rorepa\r  He o6ecneq;rea_
er , terKofo noryqeHl lq sHaHr. t i i  o  roM, qro c tn iNr  je"Tarb.  IJnq
l{Horlrx feo,'rotoB ata[rrg [oBepxHocreri rpesna 1.ai< irie Ma,,ro uo_
Hf lTCH,  KaK  H  l 0  , r e r  HaJan .  To  l<c  Mo ; . r {Ho  c r i a  r t r b  r r  o  dax rop -
HOM aHaJI I ' ISe.  60" ' Iee rofo,  r rof lBIrJ IL icb eure 60nee en:o. r t ,qecn, ie 

'a

TpyAHO AOCTynHbre nreroxL,r. Heo6xo4ruocrb B o6vqeuun reoJroroB
rio.[[ iqecrBeHHoMy aHaJrnsy 6u,ra oqeBHAHa yx(e B lg73 r., To ]Ke
Bepno r r  ce l iqac.  Bor  noqeuv Hanr{caHa 3Ta KHf i ra,

B orser Ha Mr{orHe 3aMeqaHrrfl, Koropble fl IIo!'rvqtJl noc,rle
H3AaHlr f l  KHurH e 1973 r . ,  a  raKxie,  yr r l r r jBaf l  co6crnesunf t  ont t r
npenoAaBaHufl, f l  BHHMare,lbHo nepecMoTper't xHufv ,Irq HoBorC u3-
AaHl I f l .  Pacno, ' ro>t<eHt ie Marepi lad ' Ia  coxpaHeHo, oHO Har l l rHaercf l  c
ocHoBHbIX noggrt{fi r.t 3aKaHr{rrBaercfl aHaJI}r3OM noc.[eAoBare,lbHo-
ctet?,  xapr ,  MHoroMepHbrx sa6.nrcAesl r r l .  Tax xai i  6onluruHr: rso
cryAeHroB _c{y_r!a.el orlrr HrrH 6o.nee KypcoB no @OpTpAHy-, ro
r.raBa o OOPTPAHe e eroN{ rl3AaHlrrl orcyrcrB}'er.

14s,roxegue HaqflHaeTcr c ocHoB reopuri n-epolrHocrefi, oveHl
Bair(Hbrx B aHaJ'[r3e /laHHbrx. !,o6an.leir Hoesrrt pa3,le.r o Heilapa-
MerpHqecKr4x MeroJ,ax, r{oropbre npeAcraB,'rrr}oTCfl 60"ree IIpr.rfoA-
HbrMlr  AlTf l  feoJror t iqecKax AaHHbIX.  Teua <<Co6crneHuble 3HaqcHtr f l
tr co6creeHHbre Ber{TopbI>> ocraerca rpy4Hor? Ar'Irt reo.rtofoB, rI ro-
3roMy oHa sarparrrBaercrr  ABa)KAbr:  B pa3AeJre <<MarDaqgaf l  a . {_
re6pa>> H B pa3Ae" ' rax,  nocBf lxreHHbrx Qaxropuony aHd,rusy.  pac_
cMorpega raKN(e cBf l3b npoqeAyp uaxoxAeHrrq co6creeHHtrx :JHa_
'leHnii l i  co6crneHHrJx BeriropoB c MeroAoM f,IraBHbrx KoMtroHeHT,
R- r r  Q-naeroAaMrr  ( raxropuoro aHa, ' r r r3a,  aHad,r [3a coorBercrBarr .

Helioropble reMbl aHa,'IH3a AaHHbIx B nocJleAHfie HecKo.irbKo
.aer  rpuo6peraJrH sce 60rr 'uee H3aqeHr.re B HayKax o 3eure.  Teo-
puq pefl ioHaJrn3oBaHHbrx nepeMeHHr,rx npr.rBJreKaercfl celiqac Anfl
o6rscseHuq [pocrpaHcrBeHHbrx csoiicre feodrrofnqecKrrx [epeMeH-
HL,rx MHOrr{Mri Hcc,rreAoBareJrflMr. I_[eHrpa,rluy]o poJrb s erol? reo-
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pIlH uf parcr [oJryBapr{orpaMMbr H KparlraHr. Ora MeroAbr nDe.],-
cTaBJeHbr B HacToflrl{eM H3AaHI-rA. leosasaxn nonflJrpr saxuvro
poJIL cIIeKTpar'lbHoro aHaJIH3a; oqeBHAHa [oJre3Hocrb 3Tnx Mero-
AOB nplr  peueHuH. MHOTHX Apyfr . tx  3aAaq,  Haqr. rHa,  oT r ipeAcKa3a-
Hriff 3ellJrerpaceuuri H KoHqafl Onr]caH[eM sopuu llcxonaeuux oc-
rarl{oB. Pas4e,r o pflAax <Dypre H3Jrafaercfl c vqeroM 3TrrX H3Me-
aeunr i .

Pr,l ra6nHu ri p'cyHr{on e eroli KHr.rre Bocnpori3BeAeHbr c pa3-
peueHurr  aBropoB (sraAensqeB aBropcKr. rx  npa-n) .  t r4crovuux 4; rxriax<roir ra6,rrru,i,r ri pI4cyHKa yKa3arL B r{Ba,4parHbrx cxo6xax,
: r  i lo . rHaf  ccL,rJrKa npUBoAUTCR B Cnrrcr(ax . {HTepzi rypbr  x  xaxAol i
f i l rDe .  l 'a6, 'u tqur  2.10,  2.22,  2.25 y 2.26 snnnxt  io  .oO.ru"HHocrbr .o
rr3;a. re. r rbcrna { r i tou Var i , r l r  u  Cr, tuoels Inc. ,  ra6, , iu i lu  2.  11.  2.14
rr  2.18 -  co6creeHHocrbro l luursr{ r i ,6yx Ltd, 'u  , I . rOnlruoi  +.gO Lr
4.31 -  AuepnxaucKofo xrMr. iqecKoro o6ulecrea.  Bce og-_,  tsocrroo-
I13Be. leHbr c  coorBercrByroulux pa3peueHf l i r .  r iacr l  ra6.nnq b.O_,,o6crBesuocrn AvepuxascHofi ciarlcrtroecnofi accoi1trari.r.rur l i  Apy-
:i:.^::.::1_.1_y.quIrHcKoro rrHcrHryra 6uo,rorn,recxHx Ha).K;
5o; \ l0 l l l lpoBaHIIe ra6"ruU cAe, taHo c i lx  pa3per leHHrr .  Ta6,rar fbr
? *^ i i_?_y,  

n lercraB.rr f l ror  co6creeHHocrs AxaAeunx f lpecc Inc
(Jror l foH) Ltd i l  Boc[potr3BeAerrbr  c  Hx pa3peueHus.  pu 'c .  S.2 l  _.o6crseHuoc'b Al repl rxaucxor? crarncrnqecxor l  accoqaaqrJr i ,
a  p i rc .  5.25_ co6crseHuocrt  Xapxypr  Epcr ic  tZo"rno"nq"Inc,  o6apncj 'HKa Boci rpoi r3BeAeHbr c coorBercrByror j r rx  pasperueuur i .

5 Tel{cre' B orBer Ha t'tHoforif ic.neHHble Ilo}Ke,'raHLIfi qttrare.neri
cAe,r raHo MHOfo u: l reueur i i i ,  r rcnpaBJeHxr l ,  406aa, , re""r i  nap"r"a i
JffTb rex, KTo llanflca"ry r.{Fre, irer cMbtc,Ta. f l t ix 6,rarotraprc.'B ,:o-r IoJHeHuc I (  TeM, xro 6u. , t  Ha3BaH B I

H::.. "g., ii:i:l:::; Aoriropy n u y.r,on'pB!X J';liJ#;' "fJ,:,"#l
A)I{ I l r l \ '  Ke.vnocJIJV lz  Aoxropy Kei i ry  TepHepy s,  i , .x  nouou_tb.
Morr  p 'eueu3eHrbr ,  aontgn n;?;  

-E; ; ; , 'npopeccop 
epaux Orpr i4xtt npocfieccop Lxu-aH @eur, c4e"tad,rr{ N{Horo qenHbrx^ Hcnpae,reHrru.r

R O i i oHqaTe" r t bHoM Te t i cTe .
I {HoroqHc,ueHHbre 4o6aa,reuaa 6unn cAe"raHbr r io , tJef  aMrr  r r3

KaHsaecxoii feorToruqecxoii cny>r<6br, BKdirroqar Aor{ropa AarieirraKo.'r. ' ' irrsa ' '  tro.Topa Ka,rusa (D_eprrccoHa rr Moero [oMolr{Hrr^a no' 'epBo\{y r3AaHr] fo r l r r rcrepa po6epra Cs14ncoHa. Tpoe us Mo'x
I j . i . i l l ^ "p l lHf l , ' r r r  

rKrHBHoe \ rqacrne B Harrrcasuu x i l r ru:  AoKrop
::13L"":,reJ.- 

pa3Aerr no perfioHa,'ri l3oBaHHbrN{ nepeMeHHbnr,
Aor..rop Jo)' Arr - pasAe/'r o co6crneuHtrx sHaqeHrrsx u Aorirop
.II,NoH !,onelou, xoi_opuii ,r!o6csHo npeA,rro]KH,,r MHorfle rr3 \,spairi-seHr, f i  H rprrMepo-B so ecer i  KHrfe u 'xoropur? 

" ; ; ; ; ; ; "  
MHe HaBcex craAunx pa6orsr .  Haxoueq,  s  oco6enHo nprrnrraraH [ {oe] , { } .

accrr-creHTy' HCCJreAoBare.rrrc r.r KoM''aHboHy Mr,ccHC nxo Sirs
,[.e-fpgQQeirpafi4, 6es rrogep)KKr.r Koropofi ,]H*or sror? *-r." onu-3a, lc t  6ot  ueeo: iuox{HblM.

l 'rasa I

B B E A E H H E

<(...ec.7u Btrt ltorcere lta'.ilepurb ro' o 4eJi1

eosopure, u pe3unblur BbtPA3Urb truc'

lo .n,3ro o3l7( t t i l ler ,  qI . )  Bt tL t i 'c 'J-4To

3Heere o nped.ucre pa32c6opa; Ho ecJlu

BdL ue uoc0ere oxapaKTepu3olarb 3Tor

npedner q i lc- ' tor t ,  To uJ- 3To2o cr le()Aer,
q ro  Ba tuu  sHaHu f l  c xu )naL  u  xegAoa -

. leTEopuTer 'Lbt l tL,  u aHu i toeAT 6otrO

ronto ornpaeuoi  ro ' txor i  npot lc t i l  no-

3HAH!!fr>.

JIop,q Ke'nsrrtn

Eule sa 3ape craHoB"leHIif l reo,;lorHu Hel{oropble reoJlorl l IIoJIb-

3OBA.TI I ICb N' IATCMATi l I ]CCKIIMI, I  MCTOAAMH. HANPHUCP' fOPHbIE HHX(C'

H e p b I I I f e o , r I o | I i C o T H t I j I e T H a 3 a A n o A c q I I T b I B a J I I I 3 a n a c b I n o p e -
3\'JbTaTai\,r onpo6osaHufl II oUeHltBaJIl l CoAeplKaHI4e B pyAe no"Ie3-

rnr , tx  xonnoHeHroB. Ot tuep [2]  orUeuaf l ,  qro pagq" ieHeHl ' ie  rpeTI ' Iq-

Hofo r lepHoAa , r lar ie leM Ha ocHoBe oTH6cr iTe.n lnor j  pacnpocTpaHeH-
HOCrrr  coBpeMeHHbrx opraHH3N,rOe 6HnO Cratncruqeci io i i  npol leAy-
pori. I l lrronofu eule B Haqar'te 3Tolo crorrlerl lf l  l l3yqa"rl l l  pa3Mep 3e-

oeH n l rx  oqepraHIIq,  Koropbte npeAcraB"rg,r t t  co6ot i  Ba)KHble I {c-
ioqHr.rKu reofiorfir{ecr<oii uuQopua[H]4. Taxne HayKll o 3eu,re. xax
leoxnNrur ,  reoQusuxa I I  fuApor ' to fua,  rpe6yror  npoqHoro 14aTeMarH-
qecrioro QyH4aueura, xorfl ucnoJlb3yeMbre LIMU npueMbl nepBoHa-
t raJIbHo 6nnn paspa6orauu He Ha ocnoBe reoJIofHH. Toqgo raK ) l ie
\ l r lHepa, lof r r  n  xpHcTa,r .norpaQu rrcno, ' tb3yloT MareMart4qecxaf i  an-
napar rpnsnuecxofi H aHaJrrlrr,rqecxor? xal,{riu.

XorR arr pa3Ae,rTbr r4Melor BaxHoe 3HaqeHHe B cneq[IaJM3LIpo-
tsal lHbrx o6, tacrRx,  oHLI  He f fBr f l Iorcq npeAMeroM paccMorpeHtt r
aroj't t inrru. Ha,ruuaq c KoHua 50-x roaoa HaIIIero BeKa Bbrquc,'rH-
Te.IbHbre MalrrrrHbr craJnl txfipoKo IrpprMeHfrbcfl B yHHBepcHTeTax H
r.opnOpaUHtX,  B pe3yJIbTaTe qerO feOJIOft i  3Har{uTe,rbHO qaI Ie CTa-
. , l t  npu6eraTb I (  N{aTeMaTtrqecKnM MeTOIaM aHaJI I I3a IaHHbIX,  Ko-
' tc)pbre oHrI  3aHN{crBoBaJIu t {3 pa3Jl r . rqHbrx,  oco6eHHo rexHr{qecK! tx ,
Ha-VI i  I r  npxMeHq, ' r i l  x  nn6ouy pa3Aerry Hayr{  o 3elut le ,  ero 6olee
o6que MeroAI.iKH, qeM Hcllor' ib3yeMbre o6uqno. feo.norHg caMa no
ce6e npHne.ra r i  HeKoroporn 1 'cnexaM B BbIqr{c! ' I I r reJrbHbIX Hayt(ax,
oco6euHo s o6, ' rac lu no-crpoeHur rpaQuxou,  BKrroqaf l  Kaprbr  w
oxoHTypHBal t r re.  OAuaxo Hat t ra HayKa Bbt faAad' Ia 6o" tnue,  l teM no-
xeprBoBa,'ra e o6lueH Ha Ko.ri l lqecrBeHHble Mero,Itbr.f,trcou C. f,seuc



HeQrnuue KoMttaHHH CruA, BeAyrqre 6o.ttruue reoJrofopasBe-
AoqHbre pa6orn (He cqr.rras rrpaBr.rreJrbcrBerrHbrx yupex4enuii),
ul{poKo HcnoJrb3yror Bbrqacrr4rerbHbre Matrruuur. f losroMy orpoM-
Huii uHrepec, lroropufi nporB/'rf lIor ora opraHr.r3auuu K feoMaTeMa-
Tr. iqecKuM MeroAaM, 3aKoHoMepes.  On Bbrpaxaercf l  raKxe B -vBe-
r ' r r r r ie l r r ru poJru r3brKoB npofpaMMupoBaHi{q r r  MareMarrrqecrro j t  no!-
rorcBr{rr npn o6yueunI{ feo,'rofos. I( co)KaJ'reHuto, He cyx{ecrB}'er
IxHpor(o pacl ipocrpaHeHHbrx rpa4uqHr l  ?rc l toJrb3oBarrHf l  MareMarrr -
l recxcto aHaJru3a B feoJror [ r i ;  6onee roro,  QtopurrpoBaHr{e coorBer-
crB\:ior{Hx nporpaMM o6yueula npoticxoAlJro ro/'rbrio B Hexo,ropbix
IlHcrrrryrax 6,raro4apl ycu,rlrsM orreJrbHbrx yqeHbrx. Bcero .nurus
HeCIiO!'Iblio nliOJI npeycneJlo B 3TO\1 HaIIpaBJ-teHitft HaCTOJTbKO, qTO-
6u rr, '"Ietl rtpaBo cqHTarbctr rlzoHepal{rr B Iio,rt jqecrseHHoti feovrro-
ruH. O6yuenr. re ] '  Hux ocHoBaHo Ha npoqHoN{ Qyu4arvreure feoJro-
ll l l . i , l{aTeMaTHKH II CTaTHCTHKLI.

.\ ' lgorux reoJroroB Bblqricr' iaTe,'rbHafl peBoJrrorlufl 3acTaJ'ta Bpacn-
,,rox: BocriHTaHHbIe B TpaAutlrrf lx, Koropbre rpe6yior nor'ryqeHur{ Ka-
qecTBa 3a cr{eT KoII{qecTBa, oHI{ OKaSaJIIlCb nJIoxo IroAroToBneil-
Hbr\{H MareMarfiqecriI,t H HesHaKoMb]x,rr.r co crarucrr.rKoii. Ho aaxe
oHu 6ucrpo oIIeHIIJIIt rIoreHuI{a,'IbHbre B03t\{oxrrocril ai{a,'rrrrlrqec-
KHX I'teTOAOB, KOTOpbIe BbIr{ucd'iuTer'IbHafl TexH}il{a cAe"{a,'Ia ,IIef Ko
Aocr),f lHbIMu. tr{Horne opraHH3arIHn, r{aK r(oMMeprlecr{He, TaK r.r ro.
cy. (apcrBeHHbre,  co3AaJrH o6urupHtre 6u6, luo.re l i l r  npofpaMM Ant
3B11,  nperHa3HarreHHbrx AJrn peaJrH3ar l r lH reoMareMarrqecKHX
npoueAyp. 14cxvueure HCnoJrb3oBarb orrl nporpaMMbr cJrurrlKoM
cr,rrbHo, AalKe HecMorpfl Ha ro r{To lrx ocHoBa He Mo)Ker 6uT6
f lcHo oco3HaHa.

[IJHpoxoe BHerpeHHe nepcoHaJrbHbrx KoMrrbrorepoB npaBeJro K
)'crr, 'reHnlo 3rHX reHAeHquii. B Hacroqrlee BpeMfl se6onnune roM-
rraHrii{, rpynilbr KoI{cyJrbTaHToB r.r Aaxe oTAeJrbHbre Hcc,leAoBaTeJIH-
feoJofH noIyrII.t/ ' In AocTyrI K BbIqaCJIHre,rlnoft TexHI,IKe, IIp14MeHe-
Hile r(oTopofi scero , 'rrlrIIrb HecKoJrbKo JIeT Ha3aA 6bI.[o npnsu;lerueft
6o,rrurux xopnopaqnl'r a yHnBepcnreroB. MHorux reo.uoioe ceiiqac
MolxHo yBI{Aerb sa co6crseHHblM KoMnbrcTepoM, Aa)Ke rex, o Ko-
Topbrx Herrb3q 6lr"to no4yMarb, qro oHu 6yAyr HyxAarbcr B HeM
r.r r r  npocro l rMerb r roBoA eto HcnoJrb3oBarb.  Msornu u3 grux
feo,qoroB, ecJrr.I oHrI yMeror npr.rMeHqrb ux s cgoefi npo$eccuoua.nr-
uot i  pa6ore,  t (ax(eTcf l ,  vro pa6ora c KoMntrcTepaMH o6eulaer  r ru
6o,rrLire, qeM onepHpoBaHue cJroBaMH u QtrrHaucoBbre fioAcqerbl.

JTa KHura qacruqHo npeAHa3Haqera ! ,Jr f l ,  roro,  uto6u l roMor{b
teo,lofaM, KoTopbte co3HaIoT, qTo MaTeMaTr{qecK[e MeToAbI MofJII.t
6r,1 6url ulvl noJle3Hbr B HccJIeAoBaHHqx, Ho HeAocraroqHo floAfo-
ToB,reHbr K sroMy. I(oHeuuo, oHlr MorJrI{ 6u npocnyurat, Qopua"ul-
Huli l iypc reopr.rl BepoflTHocrefi, ctatrtcraKI,I, r lr icr'IeHHoto aHaJIH3a
rJ npofpaMN{npoBaHlfl c nocr'reAyroqeri pa6oroir no4 pyKoBoAcrBoM
orrb l rHOfO reoNlareMaTrrxa.  oAsaxo Ha npaKTrrKe 6 i lsaer  uHaqe,
u 6o,rtruuscrBo Hcc"reAosare,'rer2 nu6upanr cnorl nyrt Hauryr{ufiM

a

Bo3MoxHbiM A. r l t l  H I Ix  cnoco6o lu :  svTaf l ,  c i lpau I I IBa f '  yqacb Ha cBo-

rtx ouru6xax. f lyr l ,  xoropE'IM 3Tx 
"l IoAI' l  

crreAylor '  He tBrf ierct

I l e T o ] l l q e c l { x n p o f p e c c l l B H b l r ' I I ' 1 3 - 3 a T O f O ' t l T o I i p I I 3 T O M B C T O p O H e
oc.faroTcrr NII lOfI le Ba)KHblC BOnpOCbl. O6ltqt lO OHlt BO3BpaUIalOTCfl

r ia3ar ,  o6pau iar  B i l I lMaHi lc  Ha re  MCToAbI '  Koroob ie '  ro  ux  MHe-

gurc ,  t ra r r6o , tee  npr rMeHuMbr  B r i x  I ICC, ' IeAOBaHI . I f lX ,  paSpa6or i tax ,

oi i .purn""oir pa6ore. 3areu 6HI1 qyBcrBylor [po6eJIbI B r loArorc3-

t ie rr nbrratOrCfl I ]pi lCnOCO6lrr l  LJIf l  ITHX Xe qe,lel i  TeXHri l IeCKIIS

riDrreN{br o6pa6orr<H AalIHbIX. 3ro uey;1onr' lerBopH"r'c, ' lunul i i  l ' t  - iaxe

onacuuf i  ubro1  o6yueHl r l ,  B03Moi t iHo cpant tuu l t r i  c  oOvqeHl leNI

B i tJq t i  B  npOI l .eCCe pa6O' t ' t  t .  O, lua l rO OLI  t lB . I j teTCt l  O iL i l l l l \ ' l  I I3  I l vTe i j ,

r ro  i io l 'opoMl r  I lp t l . \oAI I ' l 'C f  I I JT I I  MHOf l lN l  feo . [o fa i l l .  3 ra  x r iu ra  l to -

i r i cT  r rOMOr lb  OOfaHi t . jOBaTb UpOqecc  CaNIOOa) \ ' t leHIT f l ,  a  l lN{eHHO : lu l -

eT BO:J iv io )KHOCTb C, r (e . [aTb I IepBb le  ua fu  l i  nC)3HaHI I IO O] l l lC i lH i l i r ] ] i  B

r ieu  a , r ropnrMoB.  L { t l ra teJ l to  I Ipu ! .eTc f l  ocBoH ib  B I IeuHe \ leHee

aQQel i r r inubrc  re l r tb I ,  cocraB" r f l rcur t te  Q1 'H4auenr ,  l la  i (o lopo11 I Io -
, ' f  l ) o e r r b r ,  H i t r r P I r M e l ) ,  C ( ' l i o B l , r  i c o i r l l H  l l o B e p x H o c l c i i  r l l e t t t a  l l  { i r a ' { -

T O p H O | O  a H a J I l l 3 a .
3ta xulrra rrpcAFia3IIalIerIa ral ix(e nitq cr) ' /r l ,eHToB, t i3\rqarcI1ILix

c1 'a r r rcTr . r r {y  r r  i rpo fpaMMlr l )oBa i l i l e .  Tax i le  Kypcb l  BCe t rau{e  cTaHo-
nnrcf l  o6fl3arc! 'rbHbrMH B ar\reDi.rKaHcrinx u eepolet icxttx yHuBcfcn-
Terax .  K  Hecqacr l lo ,  oHn o6bI I IHo qHTaIorcq  J rHuar l l l r ,  N Ia ,To 3Ha-
i io\,rbu\{u c reo, 'roruel i  l r  npoS;rL'NfaMu Hayri o 3eu.ne. Csggt grax
IIpeAMeToB c OCHoBHOIi reirrarut ioi. i  06y'reHHfl cTyAeHToB oCTaerCg
IIef lcHorl.  3ro u1'ncrno ocJrolKHflerct orcyrcrBr,teM MareMart ir{ec-
i{Hx npir, ' io)KeHnr? eo Mnofux teo, ' IorxqecKux t iypcax. B ro BpeMf
riaK cTyAeHTbI Hy>KAaio'fcg B criel l l taJII.rcTe, r. lx vr i l tTelI9 3aqacTyro.
rBr r r ro rc r  J r roAbMl r ,  r rodr rvqaBr r rHuu o6pasoBaHHe Ao 6ypHoro  pa3-
Br.tTlrf l  KoJrr.rqecTBeHHbIX MeToAoB i. I ,  c, ' IeAoBaTe,'rbHO, He rIonfo.roB_
"iteHHbIMIi B 3TOM HailpaB,reHlrH. B Hacroaulef i  KHHfe ql, iTareJlb,
uafiAer He roJrbKo o6rUnrl Kypc Bbrq[c,rrr]Ter'rbHbrx MeroAoB, Ho,' l 'al{x{e MHoroqlcr ' IeHHble npIrMepbI HX rlpHMeHeHHg B reorof i l t j . .
KoueuHo,  Mbr  HaAeeMcs,  q ro  L r  c ryAeHTbr ,  H npenoAasarer [  Har i -
.r . ,Yr B 3TOfi KHrrfe qro-,1n60 r iHTepecHoe, pr oHa 6y4er cnoco6creo-
BATb PACNPOCTPAHCHHFO TCX OCHOB SHAUHI?,  KOTODbIC MbI  HA3bIBAEM{
reou are l t  a ruxor l .

06 sTOH KHHI 'E

_- _Jurare,rrb BrrpaBc 3r{arb c caMofo Harrar,ra, riyAa H no KaKoMy.
nyTH BeAeT efo aBrop, a TaKxe qTo oT Hero rpe6yeTcq, TaK KaK,
iBrop Aer'IaeT OlpeAe,'IeHHbIe npeAIIoJIOxeHufl o nOAroToBKe, HHre-.pecax H BO3MO)KHOCTSX csoefi ayl?Topur4. 3ra rsura riocBsxdeHa
XO"lUqecTBeHHbIM MeTOAaM aHaJIUga f  eOJIOf HTIeCKHX AaHHbIX,.a_Hr4eHHo pasAe,'ry HayK o 3etune, xorOpurl B HacToflrqee BpeMflHa3brBaercf l  reoMareMaruxoi i .  opueHTar{Hr KH}r fu-MeroAo.rrofa-qecKat ,  T.  e.  <<KaK HaAo Aenartu.  Teopnn yAenrrercn Mano BHHMa_



Hln i lO HeCiio, 'rbKIIM npti t{ I IHaN{. AeIO S TOM IITO MHOIHe I€Or'IOIH

cTpeMfTct  6 r t r l  npar tv taTI IKaMr l  I I  I IO3TON{y  } lHTepeC} ' ioTc f l  pe3ynb-

TaraMLr 6o.nrrue, qeM Teoplleft ,  a 6o"rlurHHcrBo t loJe3HbIX IIpo-

ueAyp Bce eue He LIMeer coorBercrByloulefo reopernqecKoro o6oc-

HOBaHHrr .  TeOperuuecKLI  . IOCTaTOqHO pa3pa6OTaHHble  MeTOAbl  qac-

To ocHoBaHbI Ha cHr' lbHbIX CTaTIICTUqeCK[X OfpaHl.IqeH!f lx, KoTopble

06bl, l t{o He BiJI i tOJ'tHIlMbt nptt I ICC,' IeAoBaHtlI{ reOJIOrl lqeCKHX AaHHblX'

Xorq e KHrrre I{ 06cyx{Aalorcf l  3, ' IeNIeHTapHbIe acIIeKrbI reopi lH Be-

poffTHocreir u ottucL'IBaeTcfl  6o, ' Iblul lHcTBo craTI' lCTHqeCKI.{X KpI' lTe-

pHeB, BCe >Ke noApo6Hoe L{3, ' IOX<eHAe feOCTarHcrI ' lqecKoft TeopI' IH

npeAocraB,lf f  ercf l  Apyrl lM aBTOpaM.
B csqstt c reN{ rtro caMbte c! ' Iox{Hble aHa.rtHTHqecKUe [poqeA]'pbl

Mo)KHO npe;c raBI l rb  Ka i i  nocJ IeAoBare ! tbHocrb  orHoc i {TeJ IbHo l lpo-

cTbrx  MaTer raT l rqecKHx Ae i icTBHf t ,  yaeJ i I rM oco6oe BHl IMaHl le  one-

pal{rrf lM. 3ru onepaqHr.r 3aqacry}o BbIpa}Kalorct B TepMHHax MaT-
puuuof i  aJ r re6pb l ,  q ro  B  cBo lo  oqepeAb npuBeAer  K  paccMorpeHl I lo

3ror-o npeAr\IeTa.
l lepnan h :areropnf l  oxBarb tBaer  Bce KJ Iaccb l  3aAaq,  AJ I f l  l {o ro-

pbrx AaHHbre co6l lpalorcf l  HelpepblBHo IIo BpeMeHI' l  H, ' l l {  [o JIHH]IK.

K ne f i  o rHocr rc f l  saAaq l r  aHaJIL I3a  BpeMeHHbtx  p tAoB,  c rpar l ] rpa-

Qt iuecx t ix  pa3pe3oB I {  n r { repnpera l ru I l  rpaQHxoo.  Bropan Kare fo-
pur o6r,e4rrHqer saAar{rI ,  ) 'sIIrblBslglqrl€ reorpaSttuecKlle KoopAH-

sar r , i  sa6erc : ieHHiJ :  Kapr t IpoBaHHe,  aHaJI r r3  f loBepxHocre f i  rpeHAa,

xpaflruur rr -{,p. HaKoHeu} rperbq I(arefopl. ir  HMeer AeJIo c aHailw-

30M fpyIII I  (x,racrep-aHa,lusolt),  KJIaccHQI4Kal{uefi  I , I  l lcc,, leroBaHI'I-

eM BHyrpeHr{rrx cBfl3efi  BHyTDH na6opos AaHHbIX, B KOTOpbIX IIOIO-

xeHr ie  npo6u Ha Kapre  I . I J I I {  npoQuJ le  He paccMarpnBaerc f l .  3aAa-
qI{ H3yrieHtlf  naJIeoHTod'IofHqecKLlx, feoxIIMaqecKHx AaHHbIx r{acTO

orHocflTcf t i  3TOri KarefoDli l . t .
Marepria.r i  B KHI4re n3,IIo)KeH no npriuul lny or npocrofo K cJIolK-

HOMy, np[qeM KaxAafl nocJleAylol l lat l  TeMa cTpol{Tctl  Ha ocHoBe

rpeAbIAyrrIHx. TaK, BOrrpocbl MHO}KeCTBeHHOfi perpeCCUH, I ' I3JIafae-
ML,te B rJr. 6, OCHOBaHbT Ha pe3y,I lbrarax, no'ryqeHHblx B r,r.  5 (cu.

r iH. 2) [pnMeHr.rreJrbHo r( TpeHA-aHarlLl3y, KoTOpbIM B CBOI]O OtlepeAb
i lpelnecrByer orr.{caHHe HenrzHefiHoft perpeccnu (cu. rn. 4). Oc-
HOBHarr  ucrroJ lb3yeMaf l  I ]pH STOM MareMarHqecKaf i  npoqeAvpa onH-
caHa B r.n. 3 npx rz3Jro)KeHHH MeroAoB peIIIeHHff cucreM ypaBrre-
s l r i i .  a  crarr icr r r l recKue ocHoBbI perpeccHoHHoro aHa, ' r r r3a BtrepBbre
paccMarpHBa.rlt{cb e r,r. 2. /{pyrHe Merolbr rr3r'rox(eHbr fio aHa,' io-
I I , I I IHO' i  CXCMC.

l lepnax reMa, paccMorpel lHaq B 3ror i  KHI l re,  -  3JreNreHTapuoe
BBeAeHr4e B crarllcruKy, a noc,'IeAHqt - Qaxroputtf i aHaJII,I3. Mexay
3TirMr.r TeMaMr.{ f iponacrb, npeoAoJreHr.re roropofi rpe6yer HecKoJrb-
Kr.tx , ' Ier H3yqeHIIr coorBercrByloulux KypcoB. fcHo, uro e oAHoii
KIIltfe Mbr He Mo)KeM ocyuecrBllTb nepexoA or nepnoft TeMbI K rro-
caeAHeft, He onycKafl ttpn 3roM sHaqnTetrbHofo Marepr{ana. B cBr3r.r
c oTI{M Mbr [oxeprBoBaJIH ocHoBaMH crarr.rcrl iqecKoft reopnn, Aera-

l 0

.ri E rvr H M aTeM aTuqecKI.{X Onep aqufi , COXp aHfl fl TO,'lr,KO coBep 111eHHo He-

O6xonUylte, I , I  BceMH yCOBepIXeHCTBOBaHHTML U yTOr{HeHI{tMI' I '  KOTO-

orrr\ .r11 o6uqso COnpoBOX{Aa}OTCn OCHOBHbIe CTaTHCT}lqeCKHe npO-

u"rypot. Coxpaueuu @yu4auenra,llbHble aJIropH-rYlI: u'l-o_{1ttln" B

xa;riirrii BvA a1ailL6a, paccMOrpeHI.Ie cooTHoIueHI{u Mex(Ay pa3-
. l t rqHbrMrr KO,'IHqeCTBeHHbIMII MeTOAaMH H IIpocTble i lpIIMepbi Hx

i lp l rMeHeHHt l  B  peueHHH 3aAar { ''  
Texctl t  nporparurra He npl lBoAtrcs B 3ToM I ' l3AaHIl l t* '  TaK KaK

rr r { r r  cga6XeHbI  I \4HorHe 6u6nuoreK} I  nporpaMM,  [peAHagHaqeHHbIX

.r..r f l  JIro6bIX 3BM, HaqtiHar c cynepKoMtiblorepoB H KoHlIaf l  Ha-

croJIbHbrMpr MIiKpOKaJIbIiy,I I f l rOpaMI;1. 3ru 6tt6luorexu coAep)Kar

f lporpaMN{br, 3HaqHTe,' lbHo 6oJlee coBeplxeHHble i{  6o' lee rn6xHe,
l ier"I  ; Io6arr r.r3 nporpaMM, Koropylo MbI MofJIH 6lt  npltnecrl l  B SToll
r ; l rrrre. Orgaxo, rIT06r' I  noMoqb qurarer ' I lo B oBrIIaAeHI,t i t  nepcoHanb-
HbrM KOMnblOrepoM, K aHrJIHfiCr{OMy H3AaHH}O i(HIIrn npHJIO}KeHa

. i r rcKeTa,  r {a  xoropof r  3anucaHbr  r rpo fpaMMbr  e . r ieveHrapHoi i  cTa-
' .LlCTLrKLl 11 N{arpHqHOfi a"Ure6pU. ,f l ,ucXera npeAHa3HaqeHa , lJIf
i iepcoHa,'rbHoro r{oNlnbrorepa cpuprrau IBM-PC I.I  coBMecTHMa c r\ra-
iUfiHaMH, IrCrroJ' ib3ylounMU lroly'TqpHyrO Onepaq}IoHH]rn cIIcTeMy
- i !S -  DOS. l lo,ruan 6u6nworeKa npofpaMM 6onruruncrBa rpo-
ii.er,yp, o6cyx4eHurrx s erofi Kurlre, TaKX(e AocryrrHa A"rs 6o,rr-
rxrrHcrBa trepcoHaJrbHbrx KoMrrbroTepoB; uHQoptrauuf l  no 3ToM,v
:triBo.u,! npIIBeAeHa e llpunoxeunn.

Mu cqlrraeM, qro NieroAbl l iorrl[qecrBeHHofo a*a$u3a B reo!'ro-.
irru Moryr 6srrt gecrua notegHblMl{ B HccJleAoBare,'rbcriofi pa6ore:
r. 'HH AaIOT He CTOJIbKO AOKa3aTeJlbCTBa HJIII nOATBep)KAeHHq feo!'Io-.
inqecKHx t14nore3,  nupa6orauHbtx L iHTyI{quef t ,  cxo"rbr(o KpHTHqec-
1.Ce ilccd'teAoBaHHe flBJ'teHrrfl H npoHr.rKHoBeHHe B efo cyxlHocTb..
C6op aaHHbrx coorBercrByrourero KariecrBa H B AocraroqHoM Ko-
.:iuqecrBe A.its qe,reii qr.IcJieHHoro aHail:asa npr.rBoAr.tr x 6o.tee no.n-
lioLIeH_HoMy I.I3yqeHuro o6terra, rreM Apyf[e cnoco6u ltcc.rleAoBa-.
rnls. HecouneHHo, qro naJieHToJrof, TluareJrbHo HsMepffIorqnft cor-
, r l t  o6pa:rqoB Her{oroporo opraHu3Ma. MoTKeT r ' ryque or leHr iTb rpa-
l i l l l ib l  ecrecrBeHHoro I I3MeHeHI l f l  I ' l3 l ' lepf leMblx xapaKTept icrLIK,  qeM:
rlc.loBeri, i ioropltf i rrpocro riccd'reAyer I,Ix. Toqgocrl u o6'beKTI4B-.
l locrb, rpe61'evar Ko,T[qecrBeHHofi uero4o,tornefi, MorKer orqacrrl
r^o\ { I reHCi lpoBarb r rHTYuqrrrc  u onbIT,  KoTopbIe at tpa6arunaIoTCf l
:oia\'{r.r pa6oru. B ro xe BpeMa AHcrIHn,'rr.rHa, Heo6xo;1,trMafl rJrr;
l l i ' l l l o ' - lF lc t l l l t  l i oJ l l l t t cc ' rBCHHbtx  I tcc .1e ,4 .onaut t i i ,  ycKopf leT TBopr lgg l i , t t - t
l r )cT ,  I t  HacT) 'nJreHI Ie  3pe, ' IocTH yqeHoro .

vl3MepeHrrf l  rr  aHarrH3 AaHHbrx MofyT rrpr.rBecTrr r i  BbtBoAaM, He,
Bno,I iHe IIOHflTHL,IM H!' Ir . i  OqeBHAHbIM nplr HCnoJIb3OBaHI. i l t  ApvfHx.

* B pyccxou nepeeo.le aroi l
l l b le  Te l \CTb l  npOrpaMM Ha f l3brKe
ropov  ( l lpuveu.  nep. ) .

Klr t l rH ML' l  coqnn [enecoo6pasnuv npnBecTa nonr
OOPTPAH, ,rrc6esuo ilpeAocraB,'reHHbr€ HdM iB:

l,U



MeroAoB HccJreAobaHHfl. MHofoNfepHbre MeroAbr, Ha[pl{Mep, Ilo3Bo-
rflIoT o6beAr.rr{f lTb o6rexrrt B fpylrlbl, Koropble HaxoAffTctt B co-
rJIacr.rH c [pr{Hrrrbrulr x.raccltQIzKaqHsMH, oAHaKo oHI.r Motyr yKa-
3arb Ha HeoxlrAaHHbre coorHorrreHuq MexAy nepeMeHHul.tu. I4gor-
4a rpe6y,el,roe o6a'rcHeHne orofo Qaxra He Mo)Ker 6ltru uaiiAeso,
a B Apyf f ix  cJrvr{arx,  uao6opor,  Moryr  Bo3HHKarb HoBbIe reopHLI,
Koropbntra HHaqe npene6pernn 6u.

Bo3Mo>r<uo, qro uau6onnuufi a$QeKT or Kor'rlrqecrBeuHbrx Me-
ToAoB 3aK,rrnqaercq He B ux cnoco6HocrH noKa3arb,  r {To BepHo,
a cKopee B ToM, qro6u nor(a3arb,  qro HeBepHo. 3ru MeroAbr MoryT
yKa3arb Ha HeAocraror{Hocrb AaHHbrx, o6unue g,onyureHnft, MaJroe
Ko.nrrqecrBo i t r$opnauuu,  ua xoropor? 6asupyercr  6ornuuucreo
reor ' to f r rqecr i r rX i lccr te, (osautr r?.  f lpu nuHlrarer ' rbHoM u 6ecnpncrpa-
cTIIOM aI{aJIlr3e N'iHOfi]e feo!'roffiqecKue BbIBoAbI npeBpail{aIOTCfl B
Ha6op . loraAor{  } i  npeA[o/ro]xeuuf i ,  ocHoBaHHbtx Ha oqeHb He3Ha-
qllt e,' lbHoM Ko.rlf iqecrBe AaIlHbIX, 6o,tltuaq qacrb KoropbIX LIMeer
rrpoTuBopeqr.rBVro i l Hesar\oHqeHuyro sopuy. Ec.nu 6u feo,rofrrf l
6lr,ra excnepriMeHTarrbHoir uayxoii, noAo6so xr.rMr4u u Qusure, r4e
ria6,rr.oAeulrfl \,ro)KHo rrpoBeprrrb Ha otrblTe, To ynot\{f lHyrbre [poru-
Bopeqfiff MoxiHo 6u,ro 6tr ycrpaHr.rrb. OAsaxo Mbr lrMeeM Ae,lo c
o[ucarc,rrbHoii Hayxoli, H np[MeHeHile rorrHbrx KoJIHrIecrBeHHbIx Me-
ToIoB qacro HaroMnHaer HaM o HecoBeplxeHcree ua6" ' r rcaarerer1,
KaKoBbINIU Mbr lBrt{eMcn. B cauol{ Ae,rre, cK,'IoHHocrb K Hayr{HoMy
cKe I iT t i u r r3M) ' -o . lHa  r r3  onacHoc re r i ,  xo ropa f l  qac ro  i t o . t c repc rae r
reoMareMarrixoe. 14N,r qacro ceoficrBeHHa noAo3pHTer'rbHafl r.r npo-
rueo6opcrnyrcuar no3Hrlnrr rro orHolrreHrllo K ycraHoBuBlruMcg B
reor'IofaH rpaAHur.rflM. OAsaxo HaAo llpH3Harb, r{To raxofi qr.rHrl3M
3ar{acryro uMeer onpaBAaHHe. leo"lorn o6yuanrca sa6.lrcreslrrc
o6pasoe H crpyKryp B npnpoAe. leolrareuaruqecKxe MeroAbr
06ec[eqfiBaror o6texrnBHocrb, ueo6xo4auyn, qro6u ae6exart
cyulecrBoBaHHs rex o6pason, co3AaHI{e Koropblx olpaBAaHo roJrr,-
xo coo6paxeHrrsMr.r o6urero roprAKa.

TEOCTATI,ICTIIKA

Bce MeroAbl KoJrHr{ecrBeHHoro reo,'tofaqecKoro aHaJrH3a, pac-
cMarpr iBaeMsre e erof i  KHare,  MolKHo orHecr l i  r (  paspf lAy crar i rc-
THqecKIJX, U HOf Aa << KB a 3 HCTaTIZCTII qeCKHX>> II Jtr4 <<np oTocTaTI{cTIt qe-
cKI ]x>)  npouenyp.  Bo,r r ruaq qacrb HX HeAOCTaTOqUO paSpa6oraua
H He Mo>Ner 6trrl i lcfror'rr,3oBaHa npn crporoii npoBepKe crarr.rcru-
qecKLIx fufrore3. Hn o4tttt H3 3TI{x MeroAoB HeJIb3fl crlnTarb aneK-
BarHo orBeqarculau o6qeii reopr.rH feoJror[qecKHx coBoKynnocreft.
OAsaxo, noAo6so crarucrrrqecKnM Kprlrepr.tf lM, MeroAbI MareMarlr-
rlecKori reoJrofHH ocHoBaHbr Ha [peAnocbrJrKe, qro utt$opmauuro o
flBJreHLit{ MOX{HO nOnyqHTb B pe3yJIbraTe r.rCCJreAOBaHr4fl tr4anOft Snr-
6oprn, oro6paHuoft H3 3Haqr{re.nsHo 6onlurero MHo}KecrBa noren-
qr.IanbHo Bo3Mo)KHbIx sa6lroAesHfi ugyqaerrroro flBreHr4rr.

L2

Paccvrorpuu saraqY KaprHpoBaHHn r ' ry6uuublx crpyKryp np11

no"a*u* lretropoN4eHlttt ne$rH' I4syuaerrlue npn 3roM AaHHbIe

" tO"put t . "  
ns cxeaxnn,  pa:6pocaHHblx Ha HeKoropoi i  n ' roulaAn

,{ nDOHlr3btBaroilIux [oc,'IeAoBaTer'IbHocTb crpautrpas_nqecKrlx fo-

;r;;;;;; EruHuquoe ua6,rrcAeuue rpeAcraB"Iqer co6orl a6coltor'

HVro oTNleTKy KpoB"r[ fopH3oHTa' 3aMepeHHyI,O S OAHOfi H3 CKBa'

;irru. Ecnlr 6or utt MorJIIz npo6ypurl HeorpaHIIqeHHOe tIucJIo cKBa-

,11HH, ro 3ro Ilo3BOJIIa.nO 6U nOnyqLITb 6eCrOUeqUOe MHO)KSCTBO

.oir.po" a6co,rrcruofi orMerl(H xpon,ru AaHHofo rop'3oHra' Olua'

Kc s Aei1clenrelbnocrll MbI ofpanlzqesbl y>l<e npo6ypeuHuMl{ cKBa'

}KHHaMlr rr, B03NlOll{HO, ec,, ' i II 3TO 6yAer onpaBAaHHO, npO6ypnn',t

He6o,'rbrloe qttCJIO AO1OIHITeJ'I6U61X. fIO sTIIM AaHHbIM MbI AOJIX-
Hbr Har4fi\.quruHr o6pasoM orrncarb xoHQurypaqHlo KpoBJII{ rOpH3OH-

Ta Me)K.{}' cKBaXLiHaMU. ?ra 3Al.aqa aHalofnqHa CTaTHCTHqeCKO-
MV AHAd' I I I3\"  HO, B OTJI i IqNC OT CTATI{CTIIKI{ '  MbI HC MOXCM COCTA-

rnrl orr6opoqgutl irJIaH H!li{ KoHTponu_poBarb cfioco6, KoropblM
HMeroruriecfl AaHHbIe 6u.nu non,v,IeHH. OAHaKo MbI MoxeM ucnoJlb-
3OBaTb N{ero.1,bI KoJIuqecTBeHHOrO KaprHpoBaHHfl, KOTOpbIe TeCHO
[pHMbrKaroT K crar]]crriqecKl{M npoueaypaM, Aaxe B cJlyqae ecnn
Bbrfro,'rHeHbr He BCe QOplta.nluue crarHcTllqecKHe rpe6oBaHHs.

B npoilreono,'roxHocrb 3Tolly MoxHo paccMorperb raKx{e rop-
i{o-npoxo.1,iecnue p a6orbi }r npou,ecc gKcfinyaraqufi MecropoxAenus.
B reqenrie N,rHorrrx Jer fopubre riH)KeHepbl I{ reoJlor[ paspa6atu-
Ba.rrfi ;fera.{bHbre cxeNrsr onpo6ona:Hr4f.. ,1 6ypeHltr u IpoBOAI{JII.I
crarrrcrrrr{ecxnri asa.rlr: ua6,rrcAesuft. B nocneAHee BpeMq qrrcJlo
nr-6 laxaqrrr? no reopan onpo6onanua xaracrpoQHqecxr . r  pacrer .
Hx anropu, co3AaBan reoperl.rqecxyrc 6aey AJIn rrpnN(eHeHux Qop-
Nia,'rbHbrx crarllcTI{qecKLIx KpuTepHeB, npeAJIafatoT A,'tf l  orII{caHI,rfl
rr3r,reHqriBocrrr coAep)KaHrrir pyau prA cJIoxHbrx crarHcrrrqecKHX
pacrpere,'reHr.iri. Tau, rA€ reor'rofir KoHrponnpyrcr o16op npo6, oulr
Mofyr 6orcrpo ou6uparr, yao6nyrc cncreMy orpa6orxn. tr4x ycnex
e paspa6orr{ax MecropoxAeslrfi cBuAereJrbcrByer o ca!'re 3Tux Me-
TOJ.OB.

K co;xaneHnlo, 6orb[rriHcrBo feoJrofoB BbrHvx(reHbl 6parl cnon
npo6u ro,rrbKo raM, fAe aro Bo3MoxHo. ,f l,auHsre ro neQrRnul,r
ciiBalKHHaN{ cJIIIrIIKor,{ 46porn AJIfl Toro, .rro6H o16poczrt Hx
ro"rrbKo froroMy, qro oHlt He yKJIaAbIBanrcg B cxeMy onpo6oeanan.
llareoHTo,'Iofl l  BbIHV)KAeHbI AoBolrbcrBoBarbcfl f icKonaeMbIMII oc-
raTKaMr{ opfaHr43MoB, B3tTbrMrr l is o6HaxeHHrr, KoToprie, 6yAyun
lorpe6euHnMr.r, HHKorAa 6u ne 6sr.na AocryriHbr rrccJreAoBaHr{ro.
[1po6u Mofyr 6trrt raxxe oro6paHu ?r3 ar]HKaJrbunx qacreft nur-
l l\ i3HBoB, BcKpbrrbrx B ecrecrBeusux o6saxeHr.rflx. I lpo6u r{s Kop-
HeBbrx qacrefi Tex xe ren 6esHaAexHo rny6oKo cKpbrrbr s setuuofi
rope. Pe4rH cJlyqan, KotAa B oAHoM Mecre co6pano oqeHb Mnoro
qaHHbrx. t laute ux 6Hsaer HeAocraroqHo. Haun ua6.un4enna,
cBg3aHHIIe c HccJIeAoBaHIzeM 3eu.nu, cJrr{IrrKoM Aoporn, .rro6rr It[4H
:MoxHo 6u.no npeHe6peur. Mu Ao.nxsH sHqcHaib, KaKHe cBeAe.
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HIit MbI MOXieM r.1g Hrrx tr3BJreqb, H3)'rturb HeAocTaTKH STHX cBe,[e_HHfi H BbrqB[Tb HMeroxlaecs reHAeHq]. j l i .

.,-__{Ho."a ony6nrixonaHuue pa6orbr nocBrurenbr BorrpocaM n.[a.HlrpoBaHHs crar 'crrr{ecKoro sKCrep'MeHra. cpaa"-""1-"u"oo"reeriHrepecHa reoJrorliqecKarr qacrb xurirrr _fpaQ$nfca, ; xoropcripaccMarpriBaercq Bonpoc o B. i*r f fHurr er,r60pni.r 'nu pL=pbrarbr 'c-nonb3oBaHr.rfl crarircrHrrecKEx xpureproe. Xora riprrioapo, fpH0-
$urca Bsqrbr 13 ocaAoqHori neriroroirrn, ," ;.r{e MeroAbr npHMeHH_M b I  B  p a B H o t i  l t e o e  I I  K  r n v r r r v -  n ^ . r

$.'llT^*i,'05if,"01##:"y,.JTf i".,[xt,:";3]i:,"?"?..J-1;gs"IeHI'rI1, ocHoBaHHyIo Ha I iciro, ' IL'3oBaHli lr  cr i l ' I ' I icrr irrecKHx Mero-
191-. -!" r'{o)K'o peKor{eHAoBarb reM, Kro rpr rpoBereHrir feo,rrorH-r{ecKoro sKCnepHMeHTa r{oxer oc},il{ecrBxri crporuri KoHrpo,rrb Har.nPOL(eccov B3flTHfl. npo6. Tax Kari srn Boilpocbr BMeCTe c Bbrrrr]cJ,rH-rentsofi nporDaM-\{oii no4po6rio ocBeiueHbi B i{H}.i ie fpuQQurca[a], u ran]r{e 

" 
ol59l?r. ia" fp"6pi,r.u , OsAprrNa [b], nru H€6yaelr  Kacarbcq 
'u , raHapoaaHira -axcnepuueHros 

g eror? KHafe.Bn'tecro 3Toro Mbr ocraHoBliMcs Ha 6o"ree cJroxHbrx cr.iryarl 'rx,Kor,qa cxeMa Bsflru_fl 
_np06 

("ul6o c,r,r.uariHcr, nnai io- 
"e"eaen"ro;HAXOAI , ITC f l  BHC HA I I ICTO KOHTPOJ I ' I .  OTHAXO 3AME 'CHC, .  qTO HCKOHT-ponupyeMbrr i  excneprrnreHr ( i .  e.  rarci i  axcnepuu""r, 'n"p" noro_poM l.rccd'IeAoBare! ' Ib He Moxier B,r ' f i f fTb Ha Mecra B3gr'rr l  r ipo6),o6uqso BbrBorr 'rr Hac 3a par{r{H xraccl iqecxorri  crarr icr 'r i r{ .  3ro.o6 , racr l  <<KBa3HCTar r r e H rr n 6 o p' u, o " oliu'##;:''1;l# ;: o ?;".'#' I il'i^ "'ll. " #'". "t:tt";6esoronopouso. B r3g1_9_0"r.* 

""-.u*..r"yer Bro,rHe paepa6o_TaHHbrx KpHTepr.reB npoBepKrr fnnore3, H ,lyquee, Ha qTo Mbr Mo-x{eM HaAeqrbcfl, - 3ro rlcrroJrr,3oBaHHe li3BecTHbrx nporleAyp BOBcrroMorare'rbrrblx r{edrtx' npri{reM B KOHeqHoM ao"re 
"or60p 

pe[e-HHg npeAocTaB,'If l  eTcq ucc/IeloBaTe..rrc.

CHCTEMbI I '3MEPEH14N
Ko,raqecrneHHbre MeToAbI B reo.riofri i i  rpe6vrcr 6o,tee r,, iy6oxux3HaHHli, qel{ noBepxig:T:ra cBel1eHus, rcnoJrb3yeMbre npil pa6orec KoMIrbloTepaMu. Tax xax BbIBoJbr, noJyrreHHLIe c no\,{oxlblo K."IIk-qECTBCHHbIX MCTOI.OB, OCHOBAHbI XOrg 6IT qACTIIgHO HA BC! ' I , ,qI , IHAX,.

l9JryqeHHbrx B pesyJrbrare I{3Mepeuufi, reoJ]or AoJrxeH 'Merr,npeACTaBJ'IeHr.re O npkpOAe Cucrert quc,
usuepeu'x. vqerJfi, r.lr.ovr"r"o' i.T;r", iilT:tJ T."":#J;:noHr'rMarb feoJIOr',qecl iat? cnnrtc,rt  3a'HCbiBaeMbIx nepeMeHHbix, HOTaK)Ke qyBcrBoBarb MareMarriqecxr.tr i  cMbrar, l  nctrodlrb3yeMbIX IXKaJIzsuepennfi .  3ra reua 

_60, ' Iee cJolKHaq,- qeM M.xier [oKa3arbc, Hanepnur? Bs.,rrsA. Ee noApo6nou 
"uno*.lye 

u oHo,,raoif a6 Hfl nprr-Be,1eHbr B Kunre r{epuiueua a paryrua IrJlreo,rorlau.-.,1#.ropo"uBonpoca orpaxeHa B crarbe fpraqiqrarch ibt .  
- ' -  "  ' \ ! ' ! \aa L

Heuepenne - gro npunucdnai,moe 
"a.onroAeHnrc 

qncro, orpa_xarcqee BenHqHHy HrrH 3HaqeHHe uexoropofi ;up;;;.;. ,HKH_
t 4

CnCcO6, KOropbIM sa6"rnAenttrc nprInI lCbIBaIOTcfl  ql lCJIeHHbIe sHaqe'

,* i"",  onp"aeJter I I IKaJIy I t3l lepeHut?. I loc, leAFIf l f l  B cBolo oqepeAb

.rnnererf leT TIII I  aHafi i l3:1. i ' :OTOpbIft  N{O}KeT 6Strl  OCyUSCTBJIeH C

;;,i;; ';;;"srrrrr. Cyucc,rB].er qerbrpe rrrKar'rbI ri:uepeHuii, rpHrleM

KairiAafl nrcJelyrcqiiq 6l;ee TOrIHa, qe1{ npeAblAylqag, u 6O.nee

r6r$opvarrrena.  [epaolg n3e -  3To HOMLiHa, ' IbHat  u nopqAKoBaf l

1r., i, 'rr,,, B KOTOpbIX lI3t'IepeHits nOrrpOCTV ii"racCltSuUHpyIOTCg KaI(

.nEe 83: ixNlHO i lcK! ' I IOl lamu?le .4p) ' f  Apyfa KaTefopl l l l . -ABe nocJIeL-

Hfie IIrKaJrbr - rlHTepBa,'Ib[iafl II l IIKa"]a oTHouIeHHIl - f lBJIgI'OTCtl

Ki . t r i  pa3 Tet{ ,  qro u i ' l  c6uqHo cql rTae! \ {  <<l I3MepeHHfMH>>, TaK KaK

oHtr gari,rioolelor B ce6e ltst"tepeHufl Be,' lnquH npl' l3HaKa.
HolrlrrrIa,tI l i lafl uKa,'In tt.:rtepeHati ocHoBaHa ua x,raccuQI'IKaqHIl

na6.nlo-resli ' t so esaltlr iHc i iali, l loqarculHe Apyf Apyra I(arefopHll

i).IrrHariOBot-O Tlt11a. StlI I ' :arerOp]ll. l  NIOf]'T 6Hrs O6OsuaqeHbI UBe-
ral,pr, Ha1rprr:Iep, Kpacust;1, se,reuuii, ro,rv6oft unu cIrMB9JIaMI.{
.(Arr, ..Brr, <.:C>>, ttrl ' t  r i i IC.l1aMI{, Orgaxo qlICr' la Mofyr I{crIoJIb3oBarb-
3fl npocro riar( IIAeHrttQttl i i ;opst, r. e. \{oxer He cyxrecrBoBarb
cocruouretrits <<2 sABoe So,ttue 1>> tt" ' i l l  <<5 6o.nuue 4>. I(naccu0n-
r iaur{ f l  i ic r . :onae\{bIX ocTaTl ioB no ruI IaM -  npHMep HoMUHaJIbHbIX
'rr:uepeui.ri i . OrHecelrlte tlAI{t{r IIcKoirae\{bix ocrarKoB x 6paxnono-
q,a){ ,  a  rp}- f r rx  -  K l ipHl{c t { tes! I  Ht iqefo He foBoplr r  o6 orHocn-
're,]r,Hor,{ 3HaqeHUI{ lIJi l.I Be,l i i lr{HHe Tex II Apyfl4x.

Moxgo cocqrirarb qrrr"To sa6.nroresnft xaxAoro rLIrIa B HoMH-
na;runoli crrcrel,re n 3areM r.rcloJIb3oBarb AJIfl r lx o6pa6orKH KaKHe-
l r r6o ueuapaNrerprrqecKr. ie  L:p l r repLru.  I (naccHqecxui i  npHMep AaH-
HLr.{ groro rri l la, r(orcplri i  rttu 6yAeu qacro paccMarpl4Barb HLI-
)r{e, - norB,rreHHe rep6a n"'rrr peur(H rtpta 6pocauIaH MoHerbI.
f lpriuepon reo.lofrrqecriorir 3riBuBaJreHra 3THx AaHHbrx Moxer cny-
rr(HTb noflEJreHrre 3epeH Il l 'ra-Bofo Ix|IaTa HJILI KBapua BAonb llepe-
ce ' - {eHtrg urrx$a.  Knapu r r  i ]o"{esof i  uruai  oSpa3vrcr  ABe B3a[MHo
{rcK,]rcqarcturre oIHa ApJrir}r:t i iaTeropl{u, KoTopble HeJ.tL3q HHKaKHNt
lr6p a:olt oa \rbrcJreHHo p aHxI-{poBarb.'  

14sor : . r  pau>Nup-onr<v s l6"r rcreul l f t  uoxi ro npoBecrrr  HepapxH-
qecr(rzM cnoco6or,r. l l f l i . l ;:a rBepAocrlr Mooca - qerxllft npnMep
nopngrioecii utr.a.rl lr. Xorn iaeplocrb r\{rrHepaJloB B rIIKaJIe, HMero-
u{eii Aecnli, Je.reriuri (rr ! ;o l0), r 'se,ruurrBaercfl c rroBbrrrreHr.reM
1)aHra, l la3Hocru Me>r{Av cccerHHIlIrr ypoBHrMri pa3Jrr.rqHbr. pasrr-r-
,rrre MeiriAy a6co,rnrnoii rBe.r)Aocrbro a,rrMa3a (paur g) 6or'rb[Je,
qert{ pa3,[rrqrre \reN<rv Bcer/rir ocraJrbHbIMII paHraMLr (or 0 ao 9).
t \uanor l rqso l rera l rop$rrr lecr{He f lopoAbr MoxHo paHx(rrpoBarb r ro
crer ieHrr  I ' rera l iopQlr3Ma, i ioropaf l  orpax{aer  t rHTeHcuBHocrb Mera-
t ' tcp$rruecxcro I r3MeH3sr ia.  OAsaxo I Iepexolb l  Me)K4v pa3HbrMrI
"\ 'plBHar'ri i  He orpax(anr elnriofi 3aKoHoilIepHo'Jru rr3N{eHeHufl TeM-
reparypbr rr AaB.rreHr{ff.

I(ari u AJrr AaHHbIX HollrlHarnsoitr rf iKa,.rbr, xonrrqecrgenguft
aHar ' rH3 r ropaAKoBbrx H3MepeHHit  OrpaHlrueu fJraBHbrM o6pasou
TloIcqeroM rll lcd'ta HaS,rrcAegirit n pa:,rtruHblx cocrofluugx. OAgaro
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MbI MOX{eM Tarix{e paccMoTperb crroco6, hoTopbll\r } 'noprAoqeHb}
pa3JrHqHbre nopffAKoBbre r{Jraccbr, c.leA}'}oll l}re oAuH 3a ApyfHn"
JTO AeJ'laeTCfl, HaIIpllN,{ep, I lpI{ Onpe.lerl€,H}ilt TOI.C), IIMeIOT JI]I CO-
crofHLrt, l lofiBr'If lrorullecrr Heo6btqHoe qticflo pa3, TeHAeHIIHIo c.']e-
AOBaTb 3a Ha[6o,1ee lrJILr HarIMeHee qacTbtMH cocTogHI{gMII nopgJ,.
r(oBoii turia,rrbr.

I4Hrep o anrH afi III rta,T a - IIIKaT a, r.xe AJIIIH a [ocjIe,II,oB are!'tbHb]x
EHrepBaJroB r iocroaHHa. _Hau6o. , ree pacl tpocrpaseuHtrr i  npr . rMep -
TeMnep^a^r-ypHafl uria.[a. Vee,'rltqeuae re\lf ieperypbr B HHTepBa.[e or
l0  ao 20oC ro, rHo raKoe x(e,  KaK vser l i i . ieg l le  la-ext t ,  110;  120.C"
oAHaxo HHTepBanbHat ITIKaJIa He r r l leer  ecrecrseHr ibro HyJls,  r r r r l t
To!ri(u, fAe BeJrHqrdHa rrBJrrrercfl Hecyx{ecrB,vrouleri. Taxlttrl o6pasov,
oTpli lIaTe,'rbHbie reMnepaTi/pbr - 3To ilpocTo TeMriepaTvpbr HHxe
yc,'ronHofo uynr. I iauaJbnail roqria orc{lel. it A,rff crorpaAycsori
l l rKaJIbI  6t r , ra nu6paHa I Ipof i3Bortbt {o!  ] ia} i  ro l l r ia  3aMep3aHi} f f  Bo-
4u. B a6co,rrcrsoft uKad're KeflteriHa roqlia 0 K o6o:riaqaer rel,!-
|Iepary-py' ripri r ioropoli ocraHas,'rHBaerce Mo,,leriylrspHoe ABrr; 'I(e-
r i r ' re .  Hul iaxaf l  TeMI]eparypa He MCir ier  6r , r ru srrx<e'sror?.  Taxl rM
o6paeolr, uriaJia Ke"rneaHa rBJfiercg He uHTepBer.ar,soli ruxa,ror?.
a uria,ror'r orgorneHLtfi

LUxarra o'rHourerrnii r. iMeeT rr€ To.rbrrcr oauHaKoBbIe npnpaureHHfi
} ICXAY OTACJIbHbIM] i  IPAAAqI, I f lMH, HC ] I  J tCl ' I lHHYIO HYNCBYIO TOI]KY.
I,IsuepeHrzx A,rrr.rHbr orHocrrcr K sroMy rnry. A,rrzira i au" e,l"-
HHrIbr BABoe rpeBocxoArrr Ar'trlHy B oiHv eAUHrrrly. He cyulecrryer
o6reKros Hy.rrenoii AJrurHbr. O6rqenpHHaro, rrro orpuu,are,trutrx
,u,JIHH He uoxer 6sIft,.

l l lxa,ra orHouesHi'r - HarrBbrcuat $opua usuepeuHr?. C ee no-
MOXIbIO MO)KHO OCYXIECTBHTb BCC TIINb] X,TATCMATI]qECKI{X H CTATH-
craqecriIrx onepaqnii. Xors riHrepBaJbHafl rrri iaJra reoperuqecKn
MeHee uuQopuaraBHa, qeM rlrKadra orHo[reHnli, g.na uHoiltx qe.reft
o6e uoryr 6lrrs trcno.lb3oBaHbr c onuHatioBbrM vcriexoM. Eo.ulnax-
cTBo reoJ'rofrrqecKux u:nepeHar? ocyurecrBr'rreris sa rrrKaJre orHo-
ueuuii, r loroMy_ trTo oHH cocrogr us lrelrepeutrfi .u,arII,IHbI, o6rer,ta.
Maccbr l,t r. n. B cnelyrcqux rJraBax Mbr npe)KAe scero 6yAeM Ka-
CATbC' AHAJIH3A IIHTepBa,'IbHbIx H oTHocIITeJIbHbIX AaHHbIx. Mex4y
HI.tMr.I He 6yaer AeJrarbcs HuKaKoro pa3JnlqHt; 6orree rofo, Hx
MOI{HO COBMeCTHO I{cnorb3oBarb npri peueHHA OAsOfi lt rot? x{e 3a_
4aur. Taroro poAa nplrMep Bcrpeqaercfl B aHaJra3e nogeDxHocreil
rpeHAa' r4e QyHnrrr'rf l Moxer 6Hrl Hsr\.{epeHa no uKad're orHo[Je-
Hl'ui, ror4a KaK reofpaQuuecxue rioopAlrHarbr, rBJrgrourHecff apry-
MEHTAMH' -  NO HHTCPSA, ' I IHOI? IXKA,IC, TAK I(AK HAIIAJIO KOOPAI]HAT.
Hofi cetrn Mox{Ho ou6part npon3Bonbno.

JIOXHAq YBEPEHHOCTb
pry rnaay l\4o)Kno 6u.no 6u 3aKonqr{rb cneAyroqr.rM npeAy_

npex<AeHr..rerra. flpnrrtensfl MaTeMaTL{qecKHe MeTOAbr, MO)KHo sany_
Tarbct B Tex n3 HHx' Koropble HMeIoT Hel{y]o [pereH3Hro Ha roq-
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Hocrb, B Het{oropou npu6.l t lxeunH Bblpaxa}or cylqecrBylourne

c o o T H o l u e H H f H o c H o B a H b I ' K a K 3 T o I l p l I H f l T o c I ] I t T a T b ' H a H e n o | p e .
ul1,{brx lpoueAypax. 3aMerul, l ,  qTo Bbtr{Hc'I IHTe,' lbHble N!ai l- lHHbI

] {O}KHO r {c f ioJ rb3OBaTb KaK OqeHb aQQexr l teHOe CpeAcrBo 3a I I ] rH '

Bari lr f l .  Tax, npeACTaBJleHl. le q1ICJISHHbIx MaccHBOB C TOqHOCTbig ,I l .O

BOCbXIII AeCflTIIqHbIX 3HaKOB O6HqHO nOAaB"If leT yl\ '1bI MHCil lX , ' I lO-

-tei i  u yrBepxAaeT Hx npupoAuli ir  cxerrrr{I I i l3\{.  feo.uortt ,{ecKi{f t

- tori .{aA, IrCnOiIb3ylgqtt i i  l rareuaTHr{eci i l ie Tep}' l I l l lbI H I lepenO.'IHeH-

Ht i i i  , { r tC , ' IeHHbt t { } I  AaHHSt l tU ,  O6otuHO OTf i } ; r l lBaeT BCeX,  i ipOi le  He-

] I H o | H x I { p I , i T H K o B ' H A a ) K e T e ' K T o n o H I . I M a e T e | o l I M o ; ' I i e T j . a T b
r rOlsCHes l is ,  AeJ Ia IoT 3rO Ha HenpOQeccHoHadi lbHo1{  ypOBHe.  I4 rax"

' I  AoKJiaA' I I  l ipI,1TI4Ka npoxoA'iT cI iBC3b yr '1bI npeAllo".]r iaP},1oI}

a] ' ! ,HTOpI. iH. OAgarO nau6OnlUas OnaCHoCTb . lJf l  I4Cc! ' Ie;IOBareJlf f

i raxoArrrcf l  B HeM CaMON{. ECnn euy [p]IxoAIITCfi t lN{erb .I 'e ' i 'J C

itOOCTBeHHOti Blt ,{ I lC, ' i [ ' re.nlsOii  MaIl t l l i iOi i ,  OH I(OX(eT nepeCTa'ib

Lp i l l r4qec l i r i  aHaJI143 l . lpOBaTb CBOI I  AaHHbIe  I i  MeTOAbI  HX HHT( :p i i i l e -

t  i i r IHg,  3arUn l lOrUSI tpOnat rHUU t tuCdIaN{H,  He BI IAg HI {qe f6  3a  i ipe-

i .e,raMr.I BbIql icJiI{T'eJILriof i  ,ra6oparopHI' I ,  oH Moxer npufira K ca-

l ibl \ I  Hei ' IenblN{ 3aKd'IIoqeHIztM' Heo6xoAuuo Bcerra HMerb B BIIAy

l3peqeHrre, O6lt. IHO I lMercUIeeCf Ha CTeHaX KaXAOIO BbIqHC,IIITe, ' Ib-

i lOfO UeHTpa: <(t lTO nOCeetUb' iO U IIOX(He[I] ,>>.

f rasa  HaqHHai Iac l  c  oAsot i  I rHrarb I ,  saxoHql iN l  ee  Apyro i i .
C. ' le. lynque c, ' IoBa 6uIr i l  ocrasr' IeHbI Ha MoelI cro"ie Hel{3BecrHbIN{

i . .p l rTLrKoM.

<Vro ltoitcer 6oLro oepaHu!rckHee, qe'$
aaod ue^eepnau 6auuttx o 38t'l u Haus-
HAn HAOe?f iOA tO.1 lqUTb gTOqHenHOe HA-

no,/teoHoB cKoe peweuue? >.

Mai iop  A. re tccu . rp  fL , [e  Ceee lcxr . r
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Hecnrorpx Ha ro, qro He[oCpeACTBeHHbre gaS,rroAeuur feoJrofoB
ofpaHrrqeHbi notsepxHocrnrc selrgori Kopbr, c r4x rloMourbro rrbrra-
Iorct  BbtrcHurb nprrpoLy tApa r r  NlaHTuH, a Tat(xe r , ry6r tHHux
c,roeB eeN{uoii xopu. Kpolre rofo, l isyqarorcfl npoqeccbl esorrordr.rur
JeMJrr{ r  Tar iHe,  xa i i  ropoo6pa3oBaHHe i l  pa3BHTHe f iOHTtrHeHTots,  He-
AocrraeNrbre J,JrR npffN,rofo uccJieAoBaHHs. Ec.na He cqlrrarb acrDo_
HoMoB, ro He ci 'u{ecrByer Apyroii fpynrbr yqeHbrx, 6o.nee yaanbn_
HbIX or npeA\'lera IICC,leroBaHrtfl It r l luelourrrx N{eHbIxHe Bo3r\Io)KHo-
crr gKCllepriN,relrtrpoBarb Ha.r{ HlM, qel{ feoJlorl l. feo,rorug B 3Ha-qtre.n luoi r  cre i leHrr  ocraercf l  nayxoi t ,  ocuosaHHor? ua ua6lrc4euu-
9X, B qACTHOCTII  HA TAI(HX, I iOTOPbIE COACPX(AT 6O,TIUYIO AOJIIO HC.
onpere"reHr{ocrr r .  B cerrsrr  c  3THr{  CTar lc f  i r r (e r IpeAHa3HaqeHO Hf-
parb o ipol ' r r j \ ' io  l rcJb g noAo6HH: i  r rccJ leAoBaulrn. t : .  HecNroroq Ha
To' qro IIepBoHaqaxbHo repMI,rH <<crarlicrlrKa>> il\{er'r orHolueHHe K
rroAcqeTV r l l tcr toBbrx xapaKlepi lcTi rK,  r iaK,  HaI Ipr i : rep,  I Iprr  r r fpe B
6ef ic6cn,  ce i iqac oHa nptrMeHf lercq r  AJr f l  aHa, ,nr3a AaHHbrx,  oco-
Sesuo B yc,roBrrflx Heonpe-re,rreirHocrrr. crarucrrrqe&ira 

_.rLau*

cKpbITo I{,111 fiBHo Bcrperla}orcfi 'ra\{, fAe corepiri lrrcfl 3.i ieMeHT
c,ryqarinocrri. leolorrr AoJrlKHbr ri iderb npeACTaBreHrie o6 orgx
3all.aqe-\ II o Tex crarllcrl iqecti lrr Irplier.ri lx, rioropbre I]o3Bo,'rrrror I]x
peua rb .

BEPO'THOCTb

Hecuorpt Ha ro, qro c}'x{ecrlt),er lrHoro pyKoBoAcrB rro reo-
pr i r l  nepoRtHOCreir ,  npeAcTaBJrercf l  i rore3Hbrr . l  0craHoBU,r .bcf l  Ha
ToM, t.aK oflpere,rflercrr Beporrr{oe co6urlre qepe3 Bo3Mo)xHoe.
I '  J IFJOOM' IBJ ' IC i ] I I I I  CY I I ICCTBYCT HE I {OTOI ]OE  MHO}KECTBO (UUOr lA
6ecxoHeuuoe) rJ03Mox*rbrx IrcxoAoB, i ioropbre Haxo!,rrcff B Bepo-gruoctHoir 3aBficHMOCrLr, OIIrrcbrBaeuoii qacrorori BCTpeqaeMocrH.
AHaalt:apyg BeporrHocrr.r 3Tr.ix ricxoAoB, r{oiriHo ouen}rrb rroBeAe_
HHe H3)'qaemoro o6rexra v.i lH co6urr.rl B i lpolxd'ror{ rr,ru 6yAyuelr.

Kaxauft Hs Hac rr[.{eer rrHT}'rrrrrBr]oe npeAcraBJreHHe o Beporr-
Hocr t r .  HanpHvep,  ec, r r r r  Bac cnpocar,  61, , ter  rH 3aBrpa Ao)KAb,  Bbi
orBerure c HeJioroporl crereHbro yBepcHHocru, qro AoxAt ,rl i6o
Bo3MoxieH, utri6o Heao:tvro)r{eit, It,Tn B peAKoN{ cr,IyrJae, rITo A9;KAr-,
6yael  o6ssare,r lno,  rJr r ,  Hao6opcr ,  qro Ao)Kxf l  HaBeprrr rKa r re 6r . -
ner. OnHuu us cnoco6oB Bbrpa;^rieHrrs Haueil y".p."n'o-i;".";;";;
cf nHC,'IoBafl 1lrKaJa, HattprrMep, npoueHTHafl. lc.rru MbI rro,rrafaer.r,qro BeporTHocrb Tofo, rrro nofiAer Ao)r(Ab 30%, ro BeporrHocrb
roro, sro AoxAfl ue 6yAer, paana T00ls.

l8

f.rasa 2
3JI EillE HTAP HAfl CTATI{ CTI,t KA

Vqeuue o6uqso Bblpaxarcr  Bepof l rHocrb q l lcJar l l l  or  0 ao f

t l , i t r l  3KBHBaJeHTHbIM qxc,rou nPolreHroe or  0 AO 100v0'  Ecnn MbT

ioBoprir '1. qro BepoETHOCTb AO)KAfl 3aBTpa 0, lt l t a6co',rrcruo yoe-

lcHbl B ToNr, riro AolKAs 3aBTpa. He 6yAer' oAUaxo ecJIlI MbI fo-

r,rlrrlNI. r{To BepottrHocrb ,l l ,oxAa 1, MH a6conrcrrio yBepeHbl B ToMn

:,5 '  ; ; * t ;  ? la. t .  BepoarHocrb,  Bbrpa)KeHHar raKIr I l  cnoco6ou'

roJoSsa -" r " .p*A."nd o npruaonoAb6nn co6l t rus '  A6col rorsof t

...aepcHuOirrr coOTBeTcTeyOr xpairHlle 3Haqe'Ilf l  l ' , i ia.rlbl '  a pa3JIHq-

soi i  crencul l  lBepeuHoci l l  -  npol {e}Kyrouuue'  Hanpi l }1ep'  ec" tn r {b l

loBoprr \ { ,  qro Bepof l rHocrb AoxAf l  3aBrp.a paaua l i2  (a sHauur '

t i roro, "iro JolKAfl He 6.vAer, 'ro>re 1/2), lt l i  BblpaiKaelu cBOtO

ToqKV 3peHIIfi c Hal'IMeHbulefi creneullo )Bepe.HIlocru' bc"III MbI

foBoDrir.r, rrro BepoflrHocrb .l,o>x!,t l paBHa 3!4 (a rofo, qro n'oil iAfi

i l r  6 ' \ - . lcr ,  I  '1) ,  I ' rur  Bblpa;KaeM l4eHbuylo creneHb HeyBepeHHocr l l '

raii ] iali BepofTHOCTl Aoxaq n 3 pa:a 6o"rr'ue BepotTHOCTl'I TO|O'

ri'io .lo;Ii,ltt ue 6-vAer,
Hauil or{eHrirr BepoflTHOCTtr nOfiBiIelII lf . loiKif l lofvT 6ltrl oc-

HoBaHLI Ha l tHof l lx  r ] laxropax,  a ra l iT l ie  na cv6r 'e t i r i lBgblx oqyue-

aitn.x. .\1r,t, oJHario, 6yaen'l l lcfioJb3oBarl ' .u.p1'roi ' l  noJXoA' no3Bc'[f-

rculri i  Ha ocHoBaHrru npe/(ulecTByIOIIIero noBe!,eHilf l tBJIeHIIq' Ta-

r , .oro,  r ian l )n\ {e l l ,  r iaK noro.r .a,  npeABrrJ.eTb efo noBeJ,eHt ie a 61 ' ,1,y-

urc,at .  Ta, 'o i r  lo ; txo,r  I i  o i lpc lAeJel lu lo BepotrHocr l l  qepe3 <<orHocl l -

T e . ' ] b H L ] e q a C T o T b I > > i { F I T y i ] T u B H o n p I l e N { , ' I e N i r e o , I o r a } I H ' T a K K a K 3 T a
l io} [ texutr '  recHo cBr3aHa c [oHfTI IeM OAHOpOAHOCTn. B HeKOTO-

pbr-\ c.rYqatx 6slsalor rIoJie3HbI Apyrfie [oAXoAbI K o[peAereHl{Io

eeponrHocrH,  I IO N{bI  Ue 6vAel t  Ha Hrrx ocTaHaBr ' l l lBaTbCf l ,  TaK KaK

r- ,urr  no:po6Ho u3.ro iKeHbl  B KHI l rax Ouruepa [10]  i i  Qou Nlx:eca

[31J  .
f lorrrteo c ,l.olK.[,eM flBrrf ercr Allcl iperrlblM' T:l l( KaK 3Aecb

:orn:o uoj r ier  6t i r t ,  a  Moxier  t t  ge 6r , l r l .  KnacCl iqect iu i l  4 l lcxper-
r i r , r i i  np i rvep,  npHBoAInt l t r i  eo BCex pyl ioBoICrBax r ]o reopi l r  Be-
pgl ruocrc i i ,  cna ' :au c 6pocaurrc\ t  n i )aBrr i tb t ic . r f i  t to i r , . l i , t .  o- t t ic  6;O-

aaHlre r r \ {eeT , tBa ycxoAa:  rep6 r {  peu(a,  t ioropL,rc paBHoBepof lT i l l , l .
I loaro l ty  Bepof l rHocrb BbI [aAeHI ia rep6a paBHa 1 2.  3to,  xoHeqHO,
csHaqaer i te  ro,  qro B Kax<Aor{  BTopoN{ 6pocaHtt i r  n l tna4e' r  rep6,
i ctiopee ro, tITo npII Aocraroqgo 6ortltuoxl ql ' lc're 6pocaHrlft npu-
a-r,,rrisure,rlHo no,'IoBuHa ltcxoAoB - rep6t,t. Epocanite MoHerbI -

oIieHb xoporuttit rpIiNIep Ar'If l  I ' l" l,IIrccrpaIIrltr oilpeAer'leHHfl Bepotr-
l locTii. co6urue ul\{eer ABa IlcxoAa, Ii gAHH Ii3 HI1X oofl3are,' ibHo
l\ '. ler II\rerb Mecro; cc,'r lt He )IqllrblBarL' oqeHb rla.ryrc BepotlrHocrb
' :CTO, I ITO ] \ {OHCTA MO}KCT BCTATb PC6POIT'T,  TO BCCfJA BbINAAET i l IT"

,.c rep6, , 'r l i6o peufiia.
Ha ocHose cxeMbl  6pocaHul  MoHerbI  Mo)Kl lo  nocrpouTb HHTe-

ilecHlro nocreAoBare,'Ibnocrb neporruocreft. Ec,ru BepoflTHocrb
IrbrnaAeHus rep6a paBHa l12,  ro BeporrHocrb BbInaAeHI ' I f l  AByx
rcp6on i lpr . r  AByx 6pocaunrx paBHa l12. l12:114.  ! ,anee Bepoar-
l tocrb BbrrraAeHI. Iq rpex rep6on npn rpex 6pocaHrnx paBua
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'112.112.1 
2: l /8 .  O6ocHoBaHHe eror? nporpeccnr . r  npocroe.  B nep_

iBoM 6pocaHrr . r  Bepof l rHocrb Bbr i la leHr{r r  rep6a l l2 .  Tax r (aK r icxoA
BTOpOfo 6pocanua He 3aBr ic l r  or  nepBofo,  Haurr  Bo3Mo)KHOCTI i
noJryqr{ rb rep6 no BropoM 6pocaHl lu cHoBa l12.  l lorc6Ho 3roMy,
Tperbe 6pocaHrre He saBHCrrr  or  npelbrA\ .u l r . {x ,  t r  BepoarHocrb Bbr_
rraAeur i f l  rep6a B rperbeM 6pocaHlru cnosa paBHa i12.  L4run,  ae-
poflTIiOCTb BbrnaAeHlif rpex rep60B COCTetB.rrfler <<t.to,10BI]HV ro.{o-
BH Hbl  I I  OJ' lOBI.{Hbl  )>.

l lpelnoroxr,M, qro re[epb HaN{ H}'x(Ho oflpeAe,rrrrrb tsepoflr-
HOCrb Bbrna. l ,eHr. iq  ro. r rbr io  oAHoro rep6a e rpex 6pocasusx.  hne_
Iorcf l  cJreA) ' rour l re Bo3r{o)KHbre l icxoAbr ( f  _  rep6; 'p  _ peurr ia) :

f t r  fP f  PPP
. l l t  P f l '  l l ] rP i
I i -Rp1 iPi ] f  l

B cxo6rta.r 83firEr te rrorr6uHaqlrir, rtoropbre )..t,oB,,rerBop,qlorjraluiri l I rpe6onauUalvl, T. e. oHrr co.lep)r(aT .r.o,rtbr(o o;rru rep6.' Tar<
Kar i  I IMeercR B pas, : i t . ls r , rx  t io l r6 l ruaqrr i i ,  BCpor]THotro nonVu"" , r "
To"rb i io  o, [ ,Hofo rep6a npl r  rpex 6pocanrrax paeHa 3, /g.

i ro.{yqeHHoe HaL'{lr qlrc.[o ' 'p.ACTaBJ]Aer co60ri {,,cr-ro Bo3N,ro)K-
nux r iou6l . ruaqnir  r r3 rpex no o i l r ro l i \ , .  O6o6ua" uro i  n1r , ,no"p,
tv lox iHo onpeAe.rr ' r rb r l i lcJro eo:r toxHtt - i  co, retaHlr i r  u3 /2 3,1e\reHTOB
lo r. 3ro qr4c,'Io cuNrBo,{r.rqecxu lrso6parxaercfl Tar{

Moxuo Aor ia3ar l .  qTo r r l {c . [o  coqerant tu t ts  tz
r  paBHo

l t .

;1,'' - 
"Bclcx, ruqarentgul i  sr rax o6ogsaqaet

::l3BeAeHHe n nOC!,leAOBaTe,lbHbrx qe,tbrx

n ! : 1 . 2 . 3 . . . n .

3 H a , r e H n e  3 !  p a a H o  3 . 2 . 1 : 6 .  B  u a r u e f i  3 a A a q e

/ 3 \  3 :  3 . 2 . 1  6  ^.  , :
\ l /  l ! ( 3 _ l ) r -  l . ( : , 1 )  2  

- , "

T. e- rlMeeTcf rpri Bo3Mox(Hbie KoM6riHaqHH, coAepxaque
rep6. Tax xe BbrrrrrcrnM qncro Bo3MoxrHbrx *orOirnurl, lr i,
x(atrl lrx 4na rep6a:

/ 3 ) _  3 l  _ s . 2 . t  _ 6 _ e
\  21  2 t (3  -2 ) t  -  

2 . t  ( r )  
-  

z  
-  "

f f f  I fPfI  PPP
IffPl  iprr i  Pfp
rPP PPf-

Toe6veuue rou6ugaqu B3tlrbl e cKo6xu' Haxoseil' ' cKoJbKo

uorub**ot* t io l t6t tHaquri  nprz rpex 6pocaHnxx coAepxar rpI{

neP6 a?

i 3 t _  3 !  , -  3 ' 2 ' t  - 1 .
\ s i  

-  
3 l ( s - 3 ) l  

- 3 ' 2 ' l ( l )

paBHo se sv.rtrc, a l.. lauerrltr l, t lro no olpeAenenuro '{tzcro 0!

Hatioseq, ocraerct Bo3Mo)KHocrb' KorAa rIpH

BbtraAaer HII oAHofo rep6a, H qficJlo raKI{x

pt iBHO

0,375

c.25C

. a ?
U I L 9

t l  N  c l o  r eP6oa

Psc.  2.1.  3aurpuxonaHuaf l  o6.racts
ua rpaQnxe noKa3blBaer quc, ' ro pa3-
JhrrHbtx cnoco6os no,qyqeHr.rfl 3araH-
Hofo qf icra rep6oe npn rpex 6poca-

0,0c0

( )

3,r leMeHTOB no

rpex 6pocaHI l f lx  He
riou6r.rnaqHfi 6ylet

Pnc. 2.2. !,r.icrperuoe pac[peAeneHlre,
noKa3brBaro[lee BepoqrHocrb nonyqeHlrfl
3a,laHHoro vrlcaa rep6on npr rpex 6po-

caHl l fx  MoHerb l

( 2 . 1 )

Qairroprta,r ,  u n! ecrb rrpo-
ql:l Ce,II:

(2 .2)

OAI,1H

coAep-

2

1

U

s
J
o
t:

\o

o

q
o
s

J

'l

*
{i

fi

1 3 \ _  3 l  -  3 ' 2 ' l  - 1 .

\ o /  
-  

o ! ( 3 -  o ) l  
-  

l ( 3 ' 2 ' l )

Tar ,uM O6paso*r ,  npl . {  Tpex 6pocauHnx MOHeTbI LIMeeTCff  oAHa BO3-

MoxHocrb He no.[yqllrb HH oAHoro rep6a, TpI'I Bo3MoxHocrIJ rlo-

nyquTb oauH rep6, Tpu BO3MOX(HOCTil [o,'IyqHTb ABa rep6a H oJ.Ha

eosMoxuocrr, no;lyullrb rpu rep6a. Sror pesy'{b-Tar Mox{Ho ll3o-

6pasn r r  r paS l l uecx l l ,  KaK  3To  cAenaHo  na  p l l c .  2 ' l '- 
Mu Mo)t(eM IOACTTUTaTb O6ntee qprcJlo BO3MOiKHbIX IICXOAOB,

KOTODOe DaBHO BOCbMIi ,  a  3aTeM npeO6pasOnaTb qaCTOT6I I jo fBJIe-

u l ls  brAe.r rour , rx  co6tr rur i  e  eeponrHocrrr .  14uaqe foBops,  Bepoqr-

HOCrb orcyrcrBrrr  rcp6or f ipr r  rpex 6pocaut i lx ,  r .  e .  Bepof i rHocTb

BbrnaAeHHfl o.lnoit xortl6vgair,ull cpeAll BocbMH Bo3Mo)KHbIX' paBHa

1i8.  f lpeo6pa3yeN1 rer lepb rHcrorpaMMy pHc.  . .2 .  l ,  orx.narb lBaq I lo

BepTlKa"ribHOit OCtr BMSCTO rIl iCrTa xOlr6UgaqUl't nepOnrHOCTII COOT-

BeT(-rB].OUlix c06oltl l i . Mu noJIyqIlM AucKperHoe pacnpele,{eHi.re

nepcot t toc ' te f i '  rpaQlrx Koroporo npeAcraB"IeH Ha-pi lc '  2 '2 '  O6aas

cyMMa Bcex Bepof l r l locre i i  paBHa B/B e l , ru 1-  TaNuu o6pa3oM,
cb6ot t re,  3aK,EIoqalou{eect t  B Tolu,  qro raxag-, rH6o xol ' l6ugaqng
npn Tpex 6pocaul t t tx  ocyqecrBl lTcq,  f lBJI f lerct I  AocroBepHsrv '  fpa-

0,1?5
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o
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f11 _Ayrnur.ru pjcnleAgreH-Hfl xapaKrepa3yer BepoerHocrb Bbrna-.ueHas Na xori-nu6o s a4auHoii xorrl 6H u a qar.r.

,,^^?_1:-1:p"nreHr 6pocaHr.rfl MoHeru o6,ra4aer rrerbrpbMs oco6eH_HOCTfMH:

l )  n xax4oM r.rcrrbrraHnn (nnu
Bo3Mo)iHbrx rrcxona (ua:oneu Hx

2) HCxoE KaX(AOro HCnbrTaHHrr
xo.loB;

3) neporrnocrb ycnexa
HII IO;

6pocauua) uMeercrr rorTbKo .{,B?
<<ycnex>> rr,rH <<Hey4ava>>) ;

He 3aBHCHT Or IIpeAbrlvul[x rrc-

HC MCHqCTCg OT I iCI IbITAHI, IS I i  i ICNbITA-

3l "1tj::::::: ^""_"iop"rorcr 3 aAa HHoe qncno p a 3.
l';xo,T'i"'i1'",::3.:il"?.':t;^;;';;;;;;;ffJ;)'ria3.,HHo1{v

;l;tfl J""u 
sKcnepr{Me'ra, H asbrB a ercq 6a Hoiu rlin' nl ;;;;p;;1JCHHCM,

l )
pe3 p,

BepoflTriocrb <(yclrexa>> 6ypenna cKBa]KllHbl o6o:gaqslt qe-

2) neporruocrt
3) nepoaruocru

feHHf l  tz  cKBa)Kl i i {
MH, ecrb

4)  eeponruocr t
Cn npO.I , ) ' l i r i lBHOrl '
n,vcrblMl'I, paBHa

P : ( 1 - p ) n - t p ;

5)  eepoarnocTb nosBJreHuq OAtro i ' {  npoAyl( r l lBHOit  cxSaxuHH g

nocJleaoBaTeJrbHOcrrr n cKBa)KlrH, npo6ypenHblx N{eTOAOU <<Altxoir

I(olu KI,I>>, ecTb

P : n ( l - P ) ' - t P ;

T a K K a t { [ p o A , v K T I I B H o f t u o x e r o K a 3 a r b c f l t : r o 6 a n i ] 3 / 1 c l ( B a x l ' l H ;
6) eeponruocrb roro, vro 6yAer npo6ypeuo /u-r n)'crtlx cliBa-

xuH, 3a KoTopbIr{i l  i locJIeAyeT r npoA}'l(TIlBHblX' eCTb

P :  ( l - P ) " - ' P ' ;

7) olnaro n-r f iycr.brx cKBa)KriH [i r [poAyKrllBHbIX cKBaxil iH

Moryr  6urr  nu6paHtt  (  
n  

)  
cnoco6aMII ,  l tJ IH,  r { ro 3 i iBI iBar ' IeHTHo'

TOto, qro

N CI(BA)KHH

(2.3)

3ro  -  $opuy" ra  6 rscraHa; r tHoro  pacnpeAeJ len l l f l ,  3a ' r ,a rcu ,as  Bepo-

n ' f i toc ' I 'b  r io . r l yqeHi rq  r  yc i lexoB B noc leAoBaTeIL I IOCTi l  n  He3aBI ICf i -

,^, ib1.x l l .- i ibrranufi ,  eepofrHocrb yclexa B I iaxAoM i i3 l{oropblx paB-

H a  p .
Pasei{crso (2.3) lvro;^r{Ho rroHriMarb KaK ypaBHeHIle, Koropoe

l ,rox(er 6urr peueno, T. e. Moxer 6ttrt onpeg,eJleua BeposrHocrb
rrosBJreHtrfi rro6oir saAaHHoii t iona6uuaqnH ycnexoB I.i HeyAaI{ npH
;rro6onr 3aAaHHoNr TI I ICJIe Izc l l t raHui i  u  saAaunot? BepoqrHocru.  Sr t t
a'Jpor'r 'Hocru yxe BbtqlicJleHbl I l sara6y.ulipoBaHbl A!'Is MHo|LIX KoM-
SrrHai{rrri n, r i l  p. Vcnonnzyx gro ypaBHeHI{e }tJlt ' t ony6.nuronau-
s l te ra6,ruqbr ,  TaI iHe,  KaK, HaI Ip l l l tep,  ra6nHqbl  B KHl l fe  XanuAa

[15] ,  r r , roxHo Aarb orBer Ha &rHorne Bof lpocbl .  Hanpt tvep,  t tpeAl to-

"{o)KItM, qTo MbI XoTI,IM OIIpeAe,ll lrb BepoflTHocrll, coorBeTCTByIO-
u{r le  nporpaMMe pa3BeA[(H B Ma, ' iou3yqeHsou 6accef iHe,  coAep]Ka-

<<HeyAaql l>> 6ypeHlra o6o:saqnu uepe:  l -p , -

TO|O, qTO B pe3y,[bTaTe nocJ'leA0eare'rtUorO 6y-

MeronoM <<Azxot' i I(oull iu)> Bce oKaxyrcr nycrbl-

P:  ( l  - p ) " ;

Toro,  r r ro n-r  npo6l tpeHHar cKBaxHHa oKa>Ker-

f ipurreM n- l  npe4uAyx{ l lx  cKBaMuH oKaxyrcr

,\rf iHyrb npe,4cr{a3aHrre BeposrHocrr{ yclex a npu 6yp."n;',,;$;;_Hbrx ri ra3oBbrx 
"*:lT_T^._,{erbrpe nepennc,reHurrx ebrrre xapaKre-prrcnrr{H noJ'r)KHbr npe4ronararrba clrpaBeAJrrrBbrMr.r: AofiyrueHLrEnoro6soro poAa r{a)Kyrcq Har.i60,ree npHeMreMbrMH flprr rrcrroJrb3'_BaHHIr MeTOAa <nHxot't Koruni.i)> npH pa3Belfie B cpaBHrrre,,rbHo Ma_.ilo 143yqeHHolr 6accefiHe. C,reaoiarenrrro, 6uHol.l ira,ryino"' pu"npa_Ie,'IeHIIe qacro HCnOrb3yeTCfl I,Tfl f lpexcK a3allrl pe3],JrbTaroe 6V_peHHfl Ha rpanrlue o6,racru uJru 3a np"oanu*n Konrleccrrrr.B npegnonox{eHu* o cnpaBeA,,r,,r"o'.r.n ou"onruuinJio, pr"np._IeJreHHfl i<axAsrfi 

_pe:ynlrai 
npnMeHeHr{fl MeroAa <<Alrxofi KotrrKH>)\ Io lxer  6nrm Kr ' laccnQi iqrrpoaan na6o rar  <orr ipbrr r re>> (<Jrcnex>).ra6o rax r\.cran cr,iaxusa (d.),A;";;t. ffi!;;uli..lono,. n._rbITaHIl-q nperno"IafaroTcfl  He3aBuctr l , trr lrn, T. e. ycnex lr ,r tr  He-J;J,aqa s oirHofi  cr{Ba)KI,IHe He B,rrHgerB Apyroir cr\ B a x{r.r'e._l5r; ;;"y*;;r;. "'rJ;;Xi"tffi 

":Xl::::, 
"i] :T{HOTHM O6CTORTC. ISCTBAM,  TAK  KAK OT I {Pb iTHE O6 ITqHO B , l I I f lCT  HApe3y, 'brar l , I  I Iccdl ie4oBaHHq cr ' IeAyroI , .HX cr{Ba}KrH. , 'oqg,Teulre ro_CJICIOBATE,TIbHOCT}I  ' 'YCTbIX CN'AXiUH TAKX{C NPI]BOAI,T I {  I I3MCHCHI,}Ol rporpaMMbr pa3BeAKr.r . ) .  Haxoueu,  6aHovrua, l r r ,Hoe paci lpeAeJIeHHcOXA3bIBAETCfi  I IOAXOAfl I I I ] ]M'  ECJII I  QTTr<CAPONAHHOE qHC,lO CKBAX{i IH6y4er npo6ypeuo B/-l!_ouecce po.n,i4n, HJtr4 B rerrenue errrHrlqHororepnora BpeMeHr.r  (Hanpauep,-  6roArxersoro u l rx" la  ) ,  ar i l , roropo.onpoBeAeHO npof  Ho3r{poeaHHe.

Ja BepoqrHocrb p orKp-blr'g ue@rruoro rr,rrrJ ra3oBoro r\,r€cro-po)KAeHHrr MeroAoM <<Auxor? Ko[Il{k)) ]rroJrb3)relvrbre B rrpoN{b[r].reHHocr]r o."o:nl:-1-l]aIorcff 
IrIflpoKo rrc-

ycrex 6yp euua, io.opu,. 6una' n a 6.,r;fl?1i"; niXtil::i Til"#,;B aHa"'Iofr{qHbrx pefrroH ax, un, aHarofrrq'bre orHOUreHr,", nirnyoa"-Hbte rioMnaHr4,s,Mw, AeJlaIoqI.IMll o{€HKH,-HIH x(e npocro cy6tex_r'BHbre aHa,rof'qHhre xapaKrepHcruKH. l{.nr onpegd;;;; 
""po"r_ilnX"f .;r,tJf."fi'ff'fi1Tr-r'r oae'n n "'p " "tao o;" * ov! t ",in np.-

22

nl  pasd' I I IqHbIMlz cuoco6al t t t .  Tax,  Bepof lTHocrb
(n -  r \ t .  r i  -

B nporpaMMe 6ypennn MeroAoM <<.ry.rixoit KoIlI i(H>> cpeAI{
toryqHNl r  npoAyKr i lBHblx,  paBHa

p :  . .  n t  
. ,  ;  ( l _  p ) " - ,  p ' .

( n - r ) : r :

23
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IqeM ntTb CXBaxtIitH, npHLIeM orHO[IeHHe, XapaKTepI.r3yIOUee ycflex

B  e rOM pe fHoHe ,  paBHo  npuMepHo  l 0%.  KaxoBa  Bep .o f l rHoc rb  ro fo '
gro BCs nporpaMMa $1:;1€T rloJlHocrblo 6esycneuHofi H vlt He no'

, 'r), 'quNr ur.r 
-oAitofi 

npo,4yKrHBHoii cl{Ba}KHHlt? Taxoit pe3.v,Israr Ha-

3bIBaeTCfl  nOlTHbIM KpaXOM nO OqeBIIAHL' IM r IpHrI I lHaM, H 6r l i l r . r l ' t l t -

A"'IbHOC BbIP A)KCIIH C COACPiKIIT C"'IEAYIOuIUC qJICHbI

n :5 ;  r : 0 ;  p :0 ,10 ;

p: ._
' t - {a 

t .o,g[ i '  :  l .  t .o,b9i :  t r , , l i j .

BeDogrlccrb roro, qro B pc3\) ' , lbTere pa3Bc.qlol He ^6^i. lel  r io.r irqe-

Ho HHIiaKrtx i lpoAvt{TI '{BHbIx cl iBa, 'KIIH' paBna noqrl l  600/0. -
ECJIq lOnlr ig OAHa CI;Bi l lKltHa OIia)l ieTgff I lpO!,yl iTl4BHCII, TC elg

MOryT OK,VnarbCs BCe 3arparb l  B  f ipouecce pa3Ber : lKH.  l \a l ioBa Be-

pOSTHOCTb TO|O, I ITO OAHa CI{BaiI(I IHa OKa)KeTCfl npOAVIi l t lBr ' ioi t  B

npoqecce Pa3BeAI { l l  c  I I f lTb io  cxnax i i tnav l t?

p  :  15 ) .0 .10 ' . 11 - -  0 .10 t '  -  - q . .g ,1g . r t , 90a  :  ; ' 0 ,10 .0 ,65 r - i - -O , l i l r .
' .  I  I  4 ' . l l

I4cno.nrsyn nu6o 6uHoMIiaJIbHoe ypaBHeHHe nu,6o ra6lnuy
6uHol,rua.nr,Horo pactrpeAeJIeHHfi, Mo>xno safirg BepoqrHocru BCex
BO3Mox{HbIX IIgXOAOB B IIpofpaMMe 6ypennl c 11ffrblo CKBaiKnH;lltfI. l '
OHu npe4craB, teHl l  ua pnc.  2.3.

0 1 2 3 4 5
\ . { H C ' l O  r l C n e x O B

Puc. 2.3. ,Il,ucxperuoe pacnpeAe,'leHlle, 3aAaloulee BeposrHocrb ycnexa B npoll]lM-
ue 6ypeHun nqrn cxsaxuH rtpll yctoBl'l]I' rITo BepotrHocrb yc[exa pauua 100/6

9d,

B 4pyrux npaKruqecKltx 3aAarlax' B KoropbIX ocHoBHbIe AoIIv-

sr,eHHf orr,ruqHbr o, ynurrnnbrx BbI[Ie, Moryr 6urr ncnOltb3oBaHbl

lpYil' e AilcKperHbre l:;;;;;;;;i:l{^,g:. ileAeneHlit' fl p erno;to'

xnnt ,  HanpHMep, qro iLono'opu'BeJoqHaf l  xoM' .aHI ' I f l  Ha'MepeBaer-

cg cTi(pbiTb auu nouot" noJlfl B Ma'Iio I ' i3VqeHHOM 6accefige', npeA'

'o,lefaeMoM naptnt*i '"HblM' H nuo,ttptuuttcn lpo6ypHTb cro"lbxo

.l iBr),Klitt, cKoJIbKo noipeOye"o 311-::to' 
uro6bl Aocrliqb eror

,rc.'tu. MuI Mox(eM 
"tt ' i teti"" 'b 

BepoqrHocTb Toro' Itro Arfl sTofo

i iorpe6yerc s 2,3,4. . ' ,  io  n pa3Ber 'oqxu* 'J t luu*""  {o roro xax 6y '

ler o6napy*."o a"Jipo'i 'yxrusHblx. cKBa>KIIHu' Moxtio Aoil ' \/c-

rrlr iJ, qro rpe6yercn-"a'"o"i""o re xe 
-y*o"'o' 

Koroptil^e- 6t'uti ' t

f lel,reqI'Ic,leHbl AJIfl 8""o*"'no*loro pacnpeAereHl'Iq' I icKrloqag or'

Hoc.qiueecs n '"tny i i-nurauriir yc'rosue' I(oropoe renepb He tB"Ifl '

" " t iJl;'"'11""?Xtl 
o"' 

o u. nl 
"lll.ll'il il L 

c o or B ercr BvIo ue e r a Ko M v

3 l{c [ep]lMeHr.," 
"u'o'ulerca 

o'p'uarerbHblM 6ugotvtl ianlHblM' I '{ ero

ottDe.[.ereHlna ou"no^-nanouunaer oilpeAeJIeHHe- 6uHolunallHoro

,u.npeAe;lenuq. I(ax H B flpeAblAyurer"r i lpllN{epe' p ecrb -Beporr-

nocri uossJleHl{tr ;;;; i ;""!rori cxnaxutrlr r 'r r ecrb qI.ICro <<ycre'

xoB)> rI. lIrI npooyntit 'Jfo1;' ;;;;*""-^ oLsaxo n' qrlcrlo HcnbIraHHH'

He saAaHo. Buecro 
"o'o 

tox"o nafirn *eponi*toctb Toro' uro 6y'

aer lpo6ypeHo .r nyt"o'* cKBaxlIH p-aHlure' uell 6yAer cAeJIaHo r

orrpltrnil '  orp"uuiJni"ot o"no*ua.ll luoe pacnpeAereHl' le HMeer

l u ; .o , too . (1 -o , lo ) ' :

BI IA

0,60[

I
I

I,sof

I

, 0,40l-
3i
: l
; o,3o i--
R I
b - l

c o l
o,2o i-

I
I0,r0 r
I
I

0,00L

p : ( '+ ' t - r ) r t -n l ' n (2.1)

3 a r,r er. u c x o AcrBo r\{ exAy rlly--.v p i::" " i:x ": " x 3 :" ";l "?:.l?iJ ];;11,"';T, : i t;il ;;;a' "; ;e ;1i.u': ^ i3::'1yi l-:" i::t%:;
lliliril;' "oo||fii""nnotx 

cKBaxLIH' AoJIxHa 6st'o r-* vcrexoNt'
oonuvrv (2.4) uox<no npeAcraBi'Irb B cJIeAyIoueM BIIAe:"d;il;;)' ii.+i' tont"o npeAcraBi'Irb B crleAyloueM BIIA.:

p :  ( '+ 
" : ,1)r l  f l  _ p),  p. .

( r  -  l ) !  t l

f lpe.4noraran,qrou9P9,"tn-9:1"-.y:.:::u'.:,",o;""tJ,t:"';:#ii-#i;

""#u#'.';;fi :i";;","i6v''1""1^L"l::X"."":u1'i,of ,o":."3,"#;1,"""J;i3 l{'};; " ;;J; " iff *" "'.o "'i u " 
- n p o' p-1Y Y.1.. :.. *?y "" -'-1"i # %T:

;ilt "#" ;",?,tH L1,"Jp.;1;#;" o"I *', 
",i 

oov n, " u " n x c xe a x r u. 3 r a
*'.'  ' i 7 :
*'.

i-* l

BepoerHOCrb paBHa

p  _  ( 2  +  o -  l ) !  . ( l  _  0 , 1 0 ) 0 . 0 , 1 0 2  :
( 2 -  l ) l  o l

:  ' i 'o ,9oo '0 ,10 ' -  1 '1 'o ,o l  -  o ,o l '
l : 0 ,

npo fpaMMaMH
MO}I(HO HAHTH

(2.5)

6ypeuua, uue'
AHAJIOII . tqHbIMBeooqrHocrll, cBfl3aHuble c ApylIrMlI

loT DA3II- IqHbIC I IHCJIA CKBAXI ' IH'  H HX

0 . 5  9
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o6pa3oM. BepoarHocrb roro, r{ro Ar'rs Aocrr.rxeHttrr }'cnexa B AByx
HcnbITaHHfl..r rpe6yglss rtqrb criBar(HH, paBHa

p -  (2+3-  l )  . ( l  -0 ,10) . .0 ,10 '  :  + .0 ,719.0 ,1) l  :0 ,c2g.
( 2 -  l ) : 3 !  1 . 6  

- '  -  ' '

BuqHc,reHgble BepogrHocrH HH3KH I roroMy,  qro oHIr  cBr3aHbr c Bo3-
MO)r{HOCrbro rroflB"rreHrrs AByx npoAyKTriBHbrx H B TorrHocrn l; nyc-
TbIX CKBalKl tH.  f lo , resHee paccMorperb pacnpefe,reHrre BeporrHocrr t
Toro, qro 6o.nee # cKBa)KLrH Ao,rI)KHo 6urs tpo6\-i lcrro fo roro
KaK IIeJIb' cocroslqafl B notIBJIeHI'IH / ' [poAyKTIiBHbir ctiea;xttH, 6y-
AeT AOCTltfHyra. 3ry BepoflTHocrb Mo)KHO no,rysilTb, ec,;rr cHaqaJra
Ilocrpourb .orpr{rlarenbHoe 6usorr.ruHa.nbHoe pacflpe.leJreHrre B Ky-
t',ty.narnnriofl Qopue, Aaroqee BepoqrHocTb 

-roro, 
. lro 6yAer Ao-

crufHyro JBa ycnexa npu 6ypeHul t  (x*r  r rJru \ reHee cxna>raH), ,
KaK aro ltso6paxeuo Ha pltc. 2.4. Btl,ruttf .{,3r'rce Ka)KAyro H3 grnx
BeporrHocreft us 1,Q nolyvuN{ xeJraeMoe pacilpeAeJrenue Beporr-
uocre l i  (puc.  2.5) .  orpuqareJrbHoe .6uHor, rHa,r lHoe pacnpeAeJreHHe
OyAer paccMorpeHo cHoBa e r . ,1 .  5,  rAe c ero noMoulbro 61,4er
ol lucaHa Bax{Haq MoAe,/ rb pacnpeAeJreHrrr  roqeK B npocrpaHcrBe"

I4lrerorcq u Apyrne AucKperHbre paclpeAeJreuua, r-oropbre npn_
MeHgIOTCfl B npaKTIiqecKHx 3aAar{ax, aHa!,IofHqHbIX T€N{, 1,rls 9|It1_
caHrrs r ioropbrx r rcnoJlb3yercs 6usol f i raJ lbHoe pacnpeAereul re.  Ta-
KoBo, HanpriMep, pacnpeAeJreHHe flyaccona, r;oropoe c,rre.{yer r. ic_
[oJIbSOBarb BMecro 6nuonflra"rrHofo, ecJrfi p, BepofiTHoCTb ycnexa.
o l reH6 NIa,ra.  l I ) taccouoBcr{oe pacnpeAe, ' reH}re pacc\rarpuBaercR L1
r.r. 4, r1e oHo ripnMeHeHo K awanizy peAr{HX i,ry.iariuux co6ursri
BO BpeMeHH ( :eu,rerpxceuui t  wnu uynxauuuecKi lX r r3rvreHeuuf i ) ,  r i
B rJ. 5, oHo ucro,yrb3oBaHo 4na nocipoeuna uo4e.neit o6beKToB.
c,ryuairuo pa3MerqeHHbrx n npocrpancroe. leouerpHvecxoe pac_
IIpeAe.neHrre, fBr'rf lIouIeecfi qacTHbrM c,ryqaeM oTprirlareJrbHoro 6]t,
HoMHar'lbHof o' I{cloJIb3yercfl B Tex cJlyqaflx, KofAa LIHTepec Ha-
npaB"IeH Ha qilcJ.lo l lcnuraHHt?, I lpeAlxccrByrouru.x nepBoMy yc[exy.
l lo.qu Ho v u a rbHoe p acnpeAerreHue - ero odooureu"e'ol, 

"o'"H 
aJrbH o.

ro pacnpeAe"'reHrif l ua c,ryuari, KorAa uMeercfl 60.ree AByx B3aHMHc
HcKJrr.qaiourrx HcxoAoB 3KC[epHMeHra. 3rH Bonpocbl rx'poxo
npeACTiB,reHH S 60,' i lrulrHcrBe KHH| rro reopal] BepoflTHocTefi, ra-
rinx, r(ali KHvtru l lapsena u.nr Aua [3].

IJAX.HbII \ {  CBOHCTBOM BCCX YNOM'HYTbIX B' I ITE ,AHCKPCTHbIX PAC-npeAe,rreHHr? rBJrsercfl To, qro neporiuocrb ycnexa ocraercfl no-ctosHHofi B npoqecce ucnuragr.rfi. B craracra,.e paccMarpr.iBarorcg
npocrbre sKcnepuMeHrbr, Ha3brBaelrsre gtr6opxgli I so:spaqeHReM,
B IiOTOpbr-\ 3TO yC.rrOBIic crpofo Bbrlo,'IHeHo. Harr60,ree'rttnHqirslf i
gKcf lepxr{eHr raKoro poAa Mo)r{Ho npoBecru c yprrot i ,  s tnorH€HHoj i
r (pacubr\ r r r  r i  6euruuH uaparrr r ;  ec, ' l r . r  uay.ra, {  au6HpaeTcn oAHg
Iuap, To BepOsTHocTb Tofo, qTo oH 6yA_er KpacHb]M, paBHa OTHOIITe-
HHrO qlrc,rra TaKr.tx uapoB B ypHe x o6rqeuy qHCJy uapoB. Ec.nu
3areM 3ror rxap Bo3Bpauaerc, B ypHy, To npollenrs6e orHorre-
zo

4 5 6 7 8
' 1 v i c , n o  c K B a r x k H

Puc. 2.4.  ! , r rcxpernoe pacnpeae,I leHlre '  3aAalouee xyMy"Ir r l IBH! ' Io Bep0f l rHocrb

;;;;.;;; ofryr' 'aonrorirrcd ABa vcrexa Bo BpeM' u,o:lll (1':l l ro trero) '(au'
-  ' l to f i  

cKBa)I{ l ' lHbl ,  ec, lu Bepot l rHocrb ) 'cne\a paBHa luY0

1,00
0,90

j 0,80

3 c,7o
=  ̂ . ^
-  L i , D U

T n c n

i-:'i:
i , c U
.J...,1

0,00t
2  3  4  5  6  7  8  I  1 0  . . .

t - {  H c r o  c  K B a - } f i H H

1,00

0,90

,  ' ,BQ
, i r r n
o n A n

! (  ; , . rv
O .  A A

r  - , J U

4 .20
--,10
,:,c0

Puc- 2.5. , [ , l tcxperHoe pacnpeae,' IeHue, aarculee BeporrHocrb roro' qro 6y'rer npo'

ivceuo 6crlure 3alauHofo qucJa cKBaxuH, ,q.rq roro. utogol lg*y"l ' rrb.u,Ba 
ycne-

xa, npH ) 'CJ1oBI{[,  r ]ro BepotrHocrb ycnexs paBHa lu%

H i , i e A B y X I I B e T O B B y p H e o c T a e T c f l H e I { 3 M e H H b I M ' H B e p o ' I T H o c T b
lorrBJreHrif i  r{pacHoro ruapa nppl noBropnOnt nu6Ope OcTaeTCfl He'

r13MeHHOft. 3ia nepOnrHOcTb Tal{)Ke ocTaeTcg IIp146JII. I3lrTeJIbHO IIO-

CTOSHHOIi, eCJTII I IMeeTCq OqeHb 6O.nluOe qVc,' IO UapOB B ypHe' L3-

ir{e B ToM cflyr{ae, ecd'I I I  AeJlaercn nu6op 6es aoeopauleHl' I f l ,  raK

i iax  nU6Op 111apa np t rBOAI IT  I i  6ec t logeqgO MaJIOMy I I3MeHeHt l IO

nponopuliri cpe.r,II ocralournXcs uapoB. 3ro uocleAsee ycnoBne
o6r,rqnb npe.I, f lo, ' IafaeTCf BbIIIo" ' IHeHHblN{ npH leoJlorI, tqecKIIx noIIC-

l i ; t x , K O f A a e C T e c T B e H H O I . i C n O J I b 3 O B a T L ' A H C K p e r H b I e p , a C n p e A e ' I e -
n,,,o. B HauelI I ]pt lN{epe <<ypHa)> - 3To f eo,roruqecKl ' I i i  6accel ' ln '

B r ioropo\l  npoBo.I, f l rcq pa6oru, a KpacHbIM I ' I  6erblM lr lapaM cc-

O-tBeTCTB)IOT HeoTiipbtTbIe 3adiIeXtII  t t  nyCTbIe SJIOIIIaAtt '  . I I ,O TeX
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nop, noKa rrHcro He noABepfHyTbtx 6ypeHuro yqacrKoB BeJirrr(o,
a qHc,'Io onpaB/t,aBlxllx ce6s B . pe3yr'rbraTe 6_vpenlra nporHo3oB
(IxapoB, H3Br'reqeHHbrx H3 ypHbr) ir la.to, npeArrono)KeHrre o rocro-
gHcrBe Bepof lTHocru orKpbrrnf l  KalKercrr  ot rpaBAaHHbIM. OAsaxo
ecna su60poqsuii sKcrrepr{MeHT ocyUrecrBJlqercr c MaJrbrM HcxoA-
HbiM qr . rc , roM pacxpaneHrJbrx rxapoB B ypHe,  H oHu nu6Hparcrcn us
ypuur 6e: Bo3BpauIeHHfl, To oqeBr.rAHo, q'ro BepolrHocrb II3MeHfler-
cfl rroc"'re rial.r{Aoro nu6opa. Taxofr 3KcrrepflNreHT, Ha3rrrBaeuurl nsr-
6opolr 6es nosaparueHrrr, onucbrBaercfi AlrcKperHbrr{ r[nepfeo\rer-
pHrrecr{uM pacilpeAereHlreu. feo.irorrrqecKr.te 3aJ.aqu, B KoroDbtx
qe.neco_o6pa3Ho ero Hcno!'Ib3oBaHrre, BecbMa cneUrrQuvulr, u r\ lax
fpeft [25] npriBoArrr np'Mep, ceq:auHlrir c reocpn:lr 'uecK'Mr.r ]rero-
Aar{r r  pa3BeJ.xu ue$rnubrx Mecropox4eHuir .

B uer ioropsrx c j ' ryqarx MolKHo onpeAe,Tnrb pa3Mep coBoKynHo-
crll, B I]peAenax xoropofi BeAercfl nor]cK. flpelno.;roNlrM. qro rioH-
qeccrzfl B_ orKpr,rroM uope o6HapylKnd,ra Aecflrb rBHbrx asonra"ryirf i,
npuvrtuoli- xoropblx rBJIfltOTCr, BO3MO,*HO, nepeMerreHrit cotlr Ha
r,'ty61q9. I1: onura rpeAbrAyulux l.{ccJreAoBaur,? c,re4yer, qro orio-
.ao 400/s raxux cericrrnqecrnx asoua.ruii yrassrnntfr '" l Harfiqne,
npoAyrirriBHbrx crpyKryp. f lpu peanr.{3ar{Hr{ rporpaMMbr pa3Bexoq-
Hnx pa60r_B crJJ'ry orpaHr{qeHHocrr.I cpeAcrB Her BO3MOX{HOCTH Ocy-
rlecrBrirb 6ypeHne B MeCTax npoflBJreHr.rfl arionannft. ,[ l ,rx oqenxH
BeporrHocra Tofo '  uro 6yAer o6Hapyxeno 3apanee 3aAaHHoe qrc-
Jro 3a'rre)Keir, ec.ra roJrbKo uexoropu-e H3 Ilpe.qcKa3aHHL,Ix l lepcrIeK-
rHBHbrx n"roulageft 6yayr pas6ypeuu, rnroxer 6'rn Hcno.lb3oBaHoi
rr.rIIepf eoMerprrqecKoe p acnpeAeJleHlre.

,bnHoMrla,'rbHoe pactrpeAe,'reHr.ie Anfl peIUeHuq eroti 3aAaqn He-
rprr foAHo, TaK KaK, BeposrHocrr  

^o6napyxeH' f l  ?r3Me'r rercf l  r rpH
riax(Aor.{ c,uyuafiuonr IIcnbrraHr.:ra. Ec.na HMeercq qerbrpe 3aJrex{I{,.
KaX(Aaq II3- I iOTOpbrX BXOAT.IT B qIIC"rO AeCqTLt n,rOqaAet?, [p,eACr<a_
3aHHbr.\ ceiicr.ui,recxt.rr,t l l  Mero,{aMlt, To orxpr]ITIie oJnoii ,r, Hux
\rMeHbuIaeT IIIaHCbI orKpbITI'{t .Apyfofi, TaK KaK ocraercq Mer{bueo6rexron, r(oropbre Aonx{Hbr 6r,ir l o6Hapy}KeHbr. Hu;6;;;", c6sa_
PY}KCI] I IE NYCTOIi  CXBA}K], IHbI  HA OCHOBC CCHCMII I ICCKNX A I ]HbIX VBC.. { rr{rrBaer Bepof lrHocrb roro, qro ocraBrrr[ecs uenpo"epeu"iu"n
crpvrirypbr 6yayr rpoAyKrHBHbrMa, rroroMy qro oAHa irenpb4ynrn"_
Has crp)-nT):pa ylKe ncKr'rrortcHa I]3 cOBOKynHocTH.

Blr'rrrc.DeHrre rrrrepfeol,rerprrqecfioii neponrHocrH cocrorT npo_cro B Haxo)KneHur{ BCex Bo3Mo}r{HbIx xonr6nsau,nii npoayr<rzgHHxrr nycrbrx crpyKryp-B"-y:l11:gugxyrHocri.r r.r 3areM 
" 

n6penn"re_
HHr{ rex xorur6ir'aquil, xoropue 4aror rpe6yenaoe q'c,10 

'o6Hapy-

xesufi. Bepoaruocrb ocyqecrB/reHu, i oi"upy",.nnii'ipi oi,pu-HVH n CXBaX{r'rH, ec"rr' AeJraercs nu60pxa i.r3- coBoKyniiocrpr Ng";reMeHToB, S us troropbrx, Bo3Mo)KHo, coAepxar 3aJlexb, paBHa

P:(:)(;_-;) lc)
28

(2.6i.

29,

9ro ecru npoH3BeAeHI ' Ie  qHc, la xol t6ur iauuf i  I t :  q l lc , ra sarexei i  no '
qflc,ty o6uapyxeuuft sa i l l ' Icr'Io xou6usalrHli us n,vcrntx agoltanuir

no qrcJly nycrblx cKBa>KI'tH, AeregHoe Ha qllc.lo l<ou6usaunit ' uz

Bce-\  I IpeAcl ia3aHHbIx o6let ' ros no o6qeM)t  q l lc ' ]y  cKBax( l IH B r lpo '

rpaxlMe 6ypeuua.
ll l iepreouerpr.iqecKoe BepottrHocrHoe pacnpeAe,leHIie Moxer

6ur l  npi iueHeHo x saruei i  xoHl lecc l l l l  B orrpbl roM Mope'  l ioropa*

coJeplKr.rr Aecflrb ceficltu' lecxHX aHoMaJIrl i i , uerupe ns KoTopbIx'

Bo3Mo)KHo, coAeplKar 3a,tej ' l{t i . K coxa.nesulo, MbI 3apauee He sHa-

eu, 6ypeHtte naxnx Ir3 qerbtpex anoua.lxli Aacr no.noxnre.rl lsuft
pe3yJlbrar. EcJlla s reKyI{eM ce3one 6rcArxerslte orpaHuqeHl'If l  no'

3BoJifllor ocyurecrBl{Tr 6ypeHne roJIbKo rpex cKBaxHg' MbI Mo>KeNl
onpeAeJrr4Tb BepoflTHOCrH, CBfl3aHHble C KaIKAbIM H3 BO3MOX{HbIX
ficxoAoB.

Kanoea Beposruocrb roro,  qro npofpar t l ta  6ypeuul  norepi rHT
no;iuur? trpoBaJi, T. e. He 6yrrer I loryr{eHo sli orrioii npoA}rxrl ' iBHofi
cKBaxf iHbI  cpeAlr  rpex npo6ypeuuux?

/ 4 \  16 \
o: J$*L _+#:0,167.

\ s,/
Beporruocrb r roJ luofo Kpaxa paBHa npuiuepHo 170/e.

Kaxosa BepoerHocrb roro, uro 6yAer cAe'' iaHo oAHo o6uapy-
xegl te?

/a \  i6  r
o: "/ 'ut i ' -#-0,50.

t , t /
Bepoaruocrb roro, uro 6y,ner uatl4eua oAHa ltpoAyKrltBHafl cliBa-
iriuHa, p anua 50 o/e .

Moxuo nocrpor.irb fl lcrofpaMMy, Ha Koropoii 6yayr npeAcraB-
.reHbI BCe BepofiTHocTIl, cBfl3aHIIbIe CO BCel\IH Bo3MOIKHbIN{II HCXO'
. fa lnr  B aror l  pasne4oul tof t  3aAar{e (puc.  2.6) .  3aMetzM, qro Be-
pof l rnocrb ycnexa paBHa (  1,00-0,17) ,  nnu 83 70.

flpeauayuruii npnnep orHoct4Jrcs K c,Ilyqato, riorAa ItMeercg
'ioJrbi(o 

ABa Bo3Mo)KHbrx r{cxoAa: [ycras cKBa)KLIHa u.nrr o6napy-
x(cHlre ueQrir. Ec.uu ue$rr Haft4eHa, cKBaiKLIHa He uoxer 6urt
n1-cror?, H o6paruo. Co6uruR, B Koropbtx qacrora norBJIeHI.tf l oA-
Hofo ucxoAa rro3BOJIfeT npeAcKa3aTb qacrory rIoflBneHIIq lpyroro
rlcxoAa, Ha3brBanrcg B3anMHo ucr,'Ircqarcull lMli Apyf Apyra. Bepo-
,qrHocrb roro, qro npoHsofiAer oAHo r.rJrrr Apyfoe co6Htue, ecrr
c1 ' r rMa Bepoqruocrer l  nossreHut  KaxAofo i r3 Hl tx ;  r .  e .  p (o6ua-
p)- )Keurq uru nycrof t  creaxuHu):p (o6napyx<enar)  *p (nycrof t
cnnaxauu). 3ro - trpaBnJ'Io c,'roxeHufl aepoarxocretl.

i i
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Pnc. 2.6.  . {ucxperHoe pacnpe1e, leulre,  3a. tarc-
u{ee BeporTHocTb 4 ycflexoB B Tpex cKBa]Kr.r-
II3.\ H3 ,qecrT!, ecJlt qeTbrpe H3 ,lecfTtt neDe-

cex,ru ue$rrn) ' rc  3a.Texb

o6)cJoBneHHocrb ,  To  I Io f lBJ IeHl te  rapMoHt t r {ec i i l l . \  i i oJ ' Ie6aHI r l :  Mo '

xer nol loqb npeACKa3arb [3Bep]I(eHHe. Ec,ru p ( l io" ' Ie6aHufi) -

BepoflTHocrb rofo, qro IIo9BflTcfl  fapMoHI' lqecl i ] le l ioj ' Ie6aHI'1f l ,  r I  p

(useep>xeu l l f l ) -Bepof iTHocrb  I loc , ' IeAy loqero  Byr r lKaHHqecKoro

; r3Bepx(eHrrr l  ,  ro  p (xo,re6aHrrr i  l rn l r  useepx<eHl l r )  t 'p  (xo le6a-
uHi i )  Xp ( r i :eepxeuHn),  ec.nu 4na co6urul  u\ Ie lor  83auNIHylo 06 '
vc,rtoB"'IeHHocrb.

Vc; iosHaq BepofrHocrb Toro,  qro npol t3of i .1er  l tanepiKeHl le,  sz l -
IaHrIaa reM, r r ro fapN4oHIrqecr{ i1e Ko, ' Ie6aHHg 6u. i t i t  3at t l lcaHbl ,
o6o ruauae rcn  p  (usaep ;xeu r r rTno" re6aHua) .  B  a ro l t  np l lN lepe  yc -
JoBHafl BeporrHocrb u3BeplKeHlts 6o.tnue, ucr,t 6esl'cJIoBHatl Bepo-
srHocrF,  L '1. i t1 \  p (u:nep;xeul l r ) ,  r ioropaf l  ecrb I lpocro Bepof  rHocrb
roro, qro npoirsoii, ler rr3Bepil ieHrre 6es xaxofi-", l l t5o .qonoJ'tHureJlb-
aofi r.rurlopi\raurtr o Ap)-fr1x co6brrtrf lx. f ipyrue :;c.r]oBHble Bepoflr-

, ^  A t  t - ,s u L r r r , \ r v r J r  w o r r o  M e H b i I I e ,  q e N {  C O O T B C T C T B y ; S L U l { e  6 e S y C l O n U U e

BepogTHocTr i  (Bepo f lTHocTb  Haxo )KAeHHq  HeKorOp0 fo  L I cKOr iaeMoro

Ha I I .1OII Ia: I . I  B)r / " IKaHIIqeCl iOlO IpOITCXO)KA€HU9 3HaI] i lTeJIbHO HHXe'
rIeM 6egt'c,rosHas BepotrrHocrb Haxox<AeHIrfl I icKCnaeNlofo). O.Ie-
Bli. lrro, reo.'rotn ucnoJ'Ib3yror ycJIoBHbte BepofrHocrrr Fia Bcex crzt-
Al i tx  npoBeAeHaf l  cBoHX pa6or,  Ae! ' raf l  sro co3Harerbt lo  I lJ l t  Her .

Ceq:r rIe)i{Ay ycJIoBi{brMlr rr 6esSrsrrsBHbt\IIr BepotrHocrttMi{
l lox<Ho Bbrpa3i lTb reope\{or?,  I Ia3BaHHoft  B l {ecrr ,  aHr.nr t f icroro cBt t -
u{eHHHXa, xiuBrilefo B XVIII B. ri orr(pbrB[Iero ee, reope]Ioii Baiie-
ca.  Os r icc"qeJoBaJr nsMeHeHrre Bepof l rHccrr r  no r \ repe yBe,rHqeHut
r io , rnqecrBa l iHr ,poprr , rauuu.  OcHoeHoe ypaBHcHHe Eai ieca rMeer
a T r x

P(A ,B ) :  P {B IA )P (A ) . (2.7)

OHo 5,g1" saB.rr l rBaer,  rrro coB\{ecrtratr  Bepof,THoc r b ,P (r1, B) roro,
qro o6a co6brrrr f l  A u B npou3oriAyr,  paBHa BepoqrHocrw P (8 1,41
rlotBileHlrg co6lrtri l f l  B nplr \:c,IIoBIrH, qto co6trrire I vx<e npoH3o-
tuJro,  yMHoxessoi i  Ha Bepof i lFrocrs P ( ,4)  nof lB.reHr i r r  co6brr l i r .
P (BlA)  Ha3brBaercrr  yc, roBHoir  Bepof l rHocrblo,  rar i  : iar (  BbrpalKaer
BepoflTHocrb Tofo, qro nporr3otx,'Io co6bITrre B, nprl ycnoBiil.I, qro
co6brrl le .4 yx<e npon3olriJro. Ec.nia co6brr[f l A u B cnl:aHu (u.rx
saeucuvsr), ro ror Qanr, uro co6brrr.ie .4 yxe nllori3orx.:to, foBo-
prir Har\r Heqro o npaBAono4o6uocru rroflBJreHriff co6Hruq B.

Hao6opor,  TaKXie cnpaBeAJ' tHBo paBeHcrBo

P(A ,B ) :  P (A IB )P (B ) .

f lp i rpaeHlrnaf l  I rpaBbre qacru,  i lo . r -vua€r{

P (B lA )  P  (A )  :  P  (A lB )  P  (B ) ,

r iTo t r ' lOi t i t io  nel leni lcaTb B BII . lc

P( . . J  I  B )P (B ) (2.8)

J I
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c,10

0c0
a 1 ? 3
thcno gcnexoB

co6nrrr q He o6fl  -r areJlbH o E B, ' I f l  rorcf l  B3aHMHo rrcri ,rroqauou-r t{ : ,{ i r .
F la lpuvep,  r r i ) r {  pa-3BeAoqHoM 6ypeur ' l  Ha ueQrr  H fa3  r ro f lBJreHpre
3a. lex i i l  c  ] lo r ] r rc rb r \ i  rec rJaHr i l ioM ] roxr ] ro  I l ] i re r i lper r ioBarb  I ia i i
aHrr{r ' ;d'rr{Ha,'rbHvto crpyr{Typy, HcxoAfl.  t tg cerictvtH,{ecxux J,ariHbr.3rtr Asa r{cxo.!.a, noirilcrirt nu"uu"tun u 6ypeure no- ,"r",rrrrHa,qri.
He f lB.rrqrorcr B3ailN{HO HcKJrroqarculr iMH Apyf Apyfa, Tari r iaK l \{br
BCTpeqaeM Hx onHoBpeMeHHo. f locl<o,,t lxy Ha,r lHrlrre [ecqaHr.rKa v, '-
paB"'rrrercs Saxroparri l ,  xoropbre Aer"rcrsoga,,rH Bo Bperin o6paio
tsaHI' l t l  NlecropoiK-leHI' I f l ,  I{  I IocKo,]rbr(y trogBJIeHHe aHTr.rr i"rrrHa,lbHorr
cK. r jaAh ' l i  npe . lno" ' Ia raerc t  cBr r3aHHE' rM c  reKToHI {qecr { r r } l i  vc " ioBI ; t_ , r -
t r l  n  6o , ree  no : t ru l i i r  nepuoA,  3Tr I  ABa i l cxoAa ,BJ l f l Io rcq  Hects , i3ar r_
I{bl\4H Hr'IH He3aBI{CIlMbIir. tn. Ec,r l t  ASa CO6HTLIf l  He ,B,,I f l IoTCff IrCh:-
f l Ioqarcrr l iMH, Ho f l 'BJI,Iorc'  He3aBIIcHMbIMII, To coB\{ecrHarr Bepo-
'THocrb  ro fo '  q ro  oHl I  I lo f lB f lTc f l  oAHoBpeMeHHo,  ecrb  npor r3Bere-
HHe BepoqrHocre i r  r ]x  r ro f lB , ' reHr rs .  To  ec i r  p  (necuauuxa ' r i , r r r  a r i -
r r iKJrr {HaJrH) :p (necvauur<a) Xp (asrr . rx , rur iani r l .  Oro *  npaBr i , rD
v M Ho)KeHHrr  eepoarHocrer l .

-[[ea co6srirrq ruofyr 6Hrr csggaHbr HeKoropul,t o6pasc\{. rir i i'r{To I 'rcxoA o.{Hofo 0Tqacr' 3aBHCIlr OT l]cxoAa Ap1'roro. Coglrec._
Ha rr BeporrHocTb rar(Hx co6sruil i I{a3brBaercfl 1.b.roeno11. Taxr,t
co6srrlrs oqeHb BarKHbr B feoJlofr.rH, Tar{ I iaK oAi{o Ir3 CO6rrrtrir uc_x<er 6url [pr]tro .locrvnHo ua6.trcnesHro, a np)rroe npfl sro.,tMolKer 6srrr cxpuro. Ec,ra oHli o6l,c,ronneHsr aiyr . lp!,ron, ror{acrora Ha6"rro laeu-oro co6r turn foBopHT HaM r ioe-qro o eepoa:-
HOM COCrOfHrrr r  cr (pbtroro o6rexra.  I {anpuuep,  H3Bep)KeHrre } r i r \1- . r
I13 KAMCPbI BV, l I {AHA, AHAJ' IO|HIIHOTO BYJIKAHY CS'1TOI1 E, , ICHbI BBauHsrroae, no o6uleMy MHeHrrro, .,prrBorxprr K f ap\roHriqecKri\{
rore6aHfigl,r, HanoMHHarox-tr.rM 3eM,'rerpflcesne. Mrt ua'*ornu, np"_l to Ha6.nronarb aKrrBHoc.r .b Maf 'arr rqecxor t  *o" .poi ,  ; i l ; r "  ,obrMOXeM Ha6rn4arr  3an'c '  Cet icuuqecxol r  aKTHBHO.TH, cnrsaHHol i
c By.[KaHoM. Ec,rH MexAy 3TIIMrr rBJieHrisMrr cyulecrB],er B3auNrHan
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3ro oqesl  noJle3Hoe coorHo[reHtre,  TaK KaK r{HorAa Mbr 3HaeM
ycJrcBHyro BepofrHocrr e oAHorl tpopve, Ho HHrepecyeMcs I{ Apy-
ro l i .  HanpzMep,  r r3Becrr{o,  qro pyAHbre norq qacro xapar i repu3y-
;orcq Ha,luqtre:vI feo\lafl l l .ITHbIX no,leii, oT,'t i{qHbIx oT HopMaJIbHbIx.
Oi inaxo unr  6onlue lHTepecye[ Ica o6paruuM, a HMeHHo, r {aKoBa
Sepogri{ocrb rofo, r{To HeKoropoe nor'Ie oKax(ercfl MI.{HepaJrrr3oBaH-
:rLrM. nptrqeM I]oc.TeAHee o6-v-c.noe,TIeHo Ha,'tnqI.IeM MalHI4rHoit ago-
N{a,,rrirH. FIau npoure o(eHHrb yc.rroBHyro BepoflrHocrb p (arioua-
; : r rn/uuHepa,rn:a l l l rn)  r r  6e:yc.nonHyro Bepof lTHocrb p (u l tuepa,rn-
) 4 ' t ' ' ' ' \-rri l i ! lrr, r 'rc^uA)l rrr II3)'I{eHLIg Li3BeCTHbIX pyAHbIX paI.{OHOB, OAHa-
i io  rpy i ,Hee npr{ \ ro o[eHrrrb p (N{r . iHepa"rrH3aur{u/aHoMa, ' rxr r ) ,  raK
K. i r i  .?To Mo)Ker norpeboearb r iccreAoBal{Hr reoMafHurHblx aHoMa-
" ' l l r r i  r .oropble,  Bo3Iro iKHo,  eue He 6u" 'ut  npe4cr(a3aHbI.

f ipe;nono;xuM, qro Mbr r iMeeM n r {ecoBMecrr iMbrx co6urrn i  81,
Br ,  . . . ,8 , , ,  Koropbre o6r 'c , ros. l t r rearcr  co6urue .4,  ror . la  Bepof lTHocrb
cc) / t r tecrB"rresrrs codurns ,4 ecrr  t lo Ipocry c] .MMa ycJoBHbrx Bcpo-
qiaocrei-i P (AlB;), \ 'N{rro;fieHHbrx Ha Bepoflrnocrll co6nrnft .B;,
IO eCTb

P (A \ : P (A lB )P (B ) .

'Ec"rrr  (2.9) rorcraBrrrb BMecro P(A) u ypaBHeHHe
'ue (2.8), ro Mbr no"ryyquM 6o.nee o6uree ypaBHeHrre

P  i B '  I  x ' :  - P (  
)  |  B i ) P ( B t )

Z  p t , t l  B1)p(B)

l lpocrori nprluep c .qB\:trrf l B03Mo)KHbrMu He3aBrrcuMbrNIr{ lcxo.r,aN{rr
nn,'I locrprrpyc I reopeMv Eafieca.

B pyc.ne noroKa s 3anaAHoM KaHsace 6un uaf i4eu QparneHr
AO CHX nop Her{3BeCTHOfO BHAa MeSO3aBpOB, H CIeUHaJIHCT rro na-
,eoHToJrotl{u rro3BoHoqHbIX c!te,'I uerecoo6p a3HbIM flocJlarb cr\..IeH-
qecKyl,o noJreByro napruro Ad'rfl nolrcKa 6o;lee [oJIHoro ua6opa rrc-
KonaeMbrx ocrarKoB. I( coxa.neHlrlo, Mecro o6napyxeuua )')Ke
uaftAesnoro SparrrreHra HeJrb3rr 6tr,lo uAesrnsrar{Hposarl c no,ruofi
yBepeHHocrbro, Tari Ktri Hcr{onaeuoe 6u,ro safiAeuo Huxte cJlrirrHufl
AB)rx cyxux pycex. f lnoulaAr ApeHa)xuoro 6accer?sa 6o.uee rpyn-
Hofo lroroKa oKoJIo lB yc,roouux eAHHltu, B To BpeMfl KaK [Jro-
u{aJ.u 6acceftua, ApeHupyeMofo Megburr.rM pycJroM, oKoJro l0 vc-
.itoBIibIX eAHHHU. Ha ocHose ToJ'tbKo rattoft HHQoprr,raqug, MbI Mo-
xeNl rrocTyJrr.rpoBarb,_ rrTo BepoflTHoCTb rOrO, UrO QparMeHT npr{-
rreceH tr3 xaxoro-,lu6o or,Horo_ ApeHalKHoro 6accefiua, nponopqlio-
HaJrbHa nr'rouaIrl eroro 6accefiHa ulu

Onriaxo r.rccr'reAoBaHr{e reo,rofnqecKoto AoKJIaAa LI Kaprbl peflroua
Aaer norroJrHrire.TrbHyto HHQopmaqnn o roM, qro OKOJIO 35% O6Ha-
xesuii i l ,re,'roBblx iropoA s 6o,']rueM 6acceftne sBJlflIorcr MopcKI,IMII,
B ro Bpe\Irr xari B Mer-rb[re\{ 6acceliHe Ha Hx A,o"'Irc npi{xoAl{Tcf
norirrr 800/e o6Ha>xeuuri Nr€a'roBbrX [opog. Mu uorxev [ogToMy lto.-
cry.i l l lpoBarb )'c.rroBHyto BepoflrHocrb rofo, qro ecJIlI i icKoIIaeMblH

$parveHr r rprrHeceH u:  6accei isa B,  oH f ln , ' r rercr  r {opcKHM LIcKo-
ilaeN{brM, B cooTBeTCrBrflr c n1)oqeHTHbr\{ coorHollreHrreM MeJIOBbIX
Nrop!i{-i ix o6saxerurrlr e 6acceilHe, T. e. ri.\"IeeT I\4opcKoe nporlcxoiK-
4er{ i re,  r r r r r  4 . tH Srccef iHa 81 P(AlBr) :0,35 r {  AJrr  6accei tsa Bz
P  ( { l 8 2 ) : 0 . 8 0 .
Ilcno;l:yr 3Tlr Beporrnocrn r{ Teopeil,ry Eafieca, r{br tvrox{eM [oA-
cqrrrarb yc"'roBHyro BeponrHocrb roro, qro ucr<onaeutri:r QparueHr
rrpuHeceH l ts  6accei iua Bi ,  T.  e.  rofo,  qTo efo npotrcxo; . r i . I ,eHr ie
Mopci{oe, no Qopln,,re

P(Br I  A)  : P ( . 4 t  n 1 ) P ( 8 1 )

P(A I  r i lP(R1) + P( ,1 |
(0 ,35)  (0 ,6 ,1 )

Br)  P (Br \

'  0, '14'

>
i = l

(2.et

Eaiieca, B Qop-

(2 .10 )

( 0 , 3 5 )  ( 0 , 6 4 )  +  ( 0 , 8 0 ) ( 0 , 3 6 )

Aga.nornqHo, BeporrrHocrb rofo, qro ricriolraerusrii QparrvreHT npH-
FIeceH H3 Meub[rero 6accer?na, \{oxuo no.],cqurarb no Qopuyne

P(B , l  A ) : (o ,Bo)  (0 ,36) : 0,56.
( 0 , 3 5 )  ( 0 , 6 4 )  +  ( 0 , 8 0 )  ( 0 , 3 6 )

K c,racmn Arq cryAeHToB, r{oropbre .r,o.rx{Hbr lrccJreAoBarb n.l lo-
i lIa.4b, npexcraBnrercfl Hecr(o,rrxo 60;ree IIpaBnonoAo6HrrM, tlro

Qparueur IuopcKofo rrcriolrael,{ofo Nre3osaBpa trpriHeceH H3 ]ueHb-
uero 6acceftua, a He rr3 6onrurero. C:saxo pa3rnrrr.rf l B Beporr-
Hocr tx  oqeHb Ma, ' Ibr ,  r r ,  KoHeqHo, : l t tBrrcET or  o6ocHosaHHocrLI  Ao-
nyur,eHuft, ucfroJrb3:"'eMtrx .lJrr orleHt(i l aepoxrnocrefi.

I.rtq roro .iro6H nepeiirn K caeAyrolreri reMe, Mbr AoJrxHbr Bep-
I{}rrbcfl n 6lrsovlraJ'rl,HoM\- pacnpei,e"'reur*o. Ha pvc. 2.2 rrpelcraB-
,{eHo BepoflTHocTHoe pacilpeAeJieHire -fJfl Bcex Bo3MoxHbIx ql,{ceJl
BbInaAeHHs rep6on r f  peuleK npl r  rpex 6pocaunnx MoHerbr .  Asa"ro-
rttqHrIIi gKCIreprrMeH f rvrci^nHo oc)'tt lecrBrrrb nptr 6o.nlurerra r{Hcre
ucnnrasHl i .  Ha p l rc .  2.7,  uanpuurep,  rpe^rcraBJrenbr Beporrnocrr . r
noryr{eFir{fl 3aAaHHofo r{rrc"ra <<}cnexoB> (rep6oe) B AecflTr.r 6poca-
HHf lx  MoHerbI ,  a  Ha puc.  2.8 -  Bepof l rHocrHoe pacnpeAeJreHae,  Ko-
Topoe onHcbrBaer pe3y,'rbrarbr oricreprrN{eHTa, cocrorruleto H3 50
6pocaHirfi MoHerbr. Bce sru BeposrHocrli 6sr,rn rroryqeHbr l lg ra6-
,rnu 6trsouHaJ'rbuoro pacnpeAeJ'reHrrr I{,Trr Moryr 6btrt gsrqacJIeHbI
I {3 6r tHounal lHofo vpaBHeHLIrr .

B xaxAou Hs grfix 3KcI]epr,IMeHToB Bbrr{flclrrf lJl l{cb Bce Bo3Mo](-
Hbie q l ICJIa fep6oB, r ioropbre MoxHo noi i ) rqrr rb,  HaquHaq c 0 Ao 3,
10,  50.  Hunaxae Apyrue nol r6uHar{uu rep6oe H perueK He Moryr
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P(B1) : LL : 9,64, p (Bz) : A: 9,36.
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Puc. 2.8. ,Il,ucxpernoe pacnperteJlenrie, noKa3,brBarouee BepoflTHocrb no"lvqenrifl 3a-
IaHHO]-O qlrc, la rep608 r lpH 50 6D]ca]rr4rx MoHerbt

BcrpeTrITbcfl .  Tax xax rrbr o6fi3aTeJrbHo rrorvqaeM Karior?-"rH6o pe-
3yJrbTaT I i3 neper{HCJIeHHbrx Bbrrre, ro c) 'MMa Bcex BepofiTHocTe}r E
KaxAoM 3Kcrepr . rMeHre AoJrxHa paBHrrbce 1,00.  3ro y looHo npel .
craBHTb, no,rafag nnoulaAn noA rncrofpeMMaMr{ Ha pnc.  2.7 u 2.8
paBHbrMtr  1,00,  xax 3To cAeJraHo Ha rHcTCipaMMe, 11306paxieHHof i
ira puc. 2.2. f lpu raKoM ycnoBrla yBefluqnBaloqeecff qrrc,'ro 6poca-
HHtl MoHerbr 6y4er coilpoBo)KIarbcfl To.lblio cyi*ieHrre:,r txnpltHbu

34

I IoJIoc.  fncrorpal tua craHoBHTct l  BCe 6o,rce HaroMHHaloqef i  r . laA-
Kylo r r  HenpepblBHylo Kpl lB l Io.  Moxso npeacraBurb ce6e 3KcnepH-
MeHr, cocroqu{utl B 6eclioHeqHoM qlc,rie 6pocanriit MoHerbI' B pe-
3vJlbrare i(oroporo 6yaer [oryrlego 6ecxoseqsoe qilcro noJloc
decxoHeqno MaJIo i i  unpI IHbI .  TorAa rncrorpaMMa npeBpar l lTcq B
He[pepbIBHyI.o KpIlBy]o, II roptl3oHrarbHatl ocu 6yAel npeAcraBnsrb
cKopee HerIpepbrBHylo, qeN{ AucliperHylo nepeMeHHylo.

B eNcnepnrr,tente 6pccaHtllt MoHerbI MbI HMeeM AeJIo c AHc-
riperHbn{!r rrcxoAaMr4, T. e. co cneqllQr.ruecroit xotr,I6usa(nefi rep'
6cs H peuex. Oasaro s 6o.ltuuHcrBe oKcnepl'IMeHToB, Bcrperlan-
ilrrxcq Ha npaKTLIKe, BO3I\{O)KHbIe UCXoAbI He ffBIqIOTCfl AHCKpeT-
Hbr\{a. O6uqHo r.rMeercs 6ect<oHeqslti l  t<ouruuyyM Bo3Mo}KHbIX I.lc-
xo.toB, rioropble Moryr 6urs no.lyqeuu. MsoxecrBo Bo3MoxHbIX
rlcxoAoB Mo>Ker 6url xoueqHblN{ I{ Ha caMoM Aedrle orpaHItqeHI{bIM,
HO B npeAeJIaX gTOtO rltHOXieCTBa pe3y,'Ibrar, xoropurl uox<er 6url
irorryqeH, HeJrb3fl npeAcKa3aTb ToqHo. B AaHsou c,lyqae lvlbl l lMeeM
Ae.rro c HerrpepbrBHbltur{ c,rvqafiHttN4LI [epeMeHHbIMti. l lpeAno.no-
x i r {M,  HaI IpI lMep,  qTo I {3 lv leprrcrcf i  A. lnHa 3aMOqHO|O l ipaq paKoBu-
uu 6paxuonoAbr u ycrsHoB,rreHo, rITo oHa paBna 6 rtlnr. O4uaro
ec"rlt npoBecrH r.r3MepeHrre, ucrio,'Irsya 6r.tHory.naputrfi MHKpocKotl,
To MoxHo nod'Iyq[Tb tr, ' InHV 6,2 Ml't, a [prr lIc[o,'Ib3oBaHI4I.I KoM[a-

ira r opa - 6,23 MM, I!, HarioHerl, Ircno,'Ib3ys criaHlipylouliri eurext-
poHaui i  Mr i i ipocKorr ,  no.nyvi rnr  6,231 uu.  HenpepbrBHaf l  [epeMeu-
Fiar reoperrir{eci.:H MoiKer 6ecxoHe,{Ho noApa3Ae;Inrtcs. 3ro flBntg,-
e-icr cJre.{crBrieM roro $axra, qro Bcerra N{o)KHo gafi,ru paggocrb
LII:KAY ,U,B-\IM' I I3MCPCHII ' INIII ,  CC!' I I I  NPOBOAHTb H3MEPCHH' B AOCTA.
i i !r i i lo Mevrrr{of i  uxa,re. Cne:crnl ie grofo vrBeD}K-4eHIIt  raKoBo. qro

i iax<Aufr rrcxor B nefipel lbrBiroi i  urxane nsuepbHnr? vHHr{aJreH u qro

tsepoflTHocTb noJryqeHlrf l  KoHKpeTHofo ToqHofo pe3yrrbTaTa paBHa
li\-r''IlO,

i lc"rit{ 3To Tari, To ria;{ieTcE HeBo3Mo;KHbIM onpeIeJIIlTb BepOgT-
iro,rrt H ocHoBe orHocrrreJbubrx qacror BcrpeqaeMocrlr. O4uaro
xori HeBo3\{o)KHo lra6nioAarl [cxoAbr, Koropbre B roqHocrx coor-
tserrrBi'ror 6,000...000 NrM, BrroJrHe LocrynHo rio!'ryqlrrb pqA H3Mepe-
uii i i , nonalalotrrr{x BHyrpb HeKoropofo }rHTepBaJIa, BKnroqa}oulero
sro 3HaqeHue. flpu rcM, riro nrlAHBuA]'aJrbHbIe I,I3MeHeHHfl B Toq-
I' ioCTi{ He u-leHTLIqHbt. oHII AocTaTor{Ho 6"rksxq u Mox{Ho crluTaTb
r{. npt{Haf"re}KaurtiMri o-:HoMy r{Jraccy. B rlrore paso6teu He[pe-
irbrBHyIo IxKa,Iy Ha Auch:DerHbre cefNleHrbr, lr TofAa NroxHo noAcru-'rrrb quc,rlo co6urlrfr, norraBIxHX BHyrpb r{a}KAofo rrurepsa.na. Cy-
-{iaR rpaHrrllbr K,lracca, Nrbr vMeHbmHM qHcJro co6urgfi B HeM, H
cHrr3trN[ orIeHr{H BepoqrHo:Teii nogsreHus co6urHg.

Ec,ru uu rrlree,tr xeJ'ro c AucKperHblMlr co6urilqr4r, To olpeAe-
r f ieM 3Har{eHrrr  c  a6conrorsor i  ToqHocrbto.  Henpepuenbre nepeMeH-
ilbre, oAHaKo, rrsMepflrorcfl c f ioMolr{bro HeKoropbrx Qusuuecxux
!r oueAyp, KoTopbre of p aHHqr.rBaror Tor{Hocrb r.rx H3MepeHHfl.
B i roaropuux l3MepeHuqK, cAer ' raHHbrx Ha o.qHoM H roM Ne o6g-
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eKTe,  BO3HlrKalOT Maf lb le OTXJOHeHUg, Be" ' i i l11r iHa KOTOpbIX OTpaxa-
er  KaK ecTecrBeHHbre r r3 i l leHeHnf l  o6beKTa,  raK A r rs \ {eHeHlt t  B yc-
JIOBHflX npoBeAeHi.If l I1311epeHllf i i l , KpoMe rofo, i l3\,teHeHIIf, O6yC-
JIOBJIeHHbIe AetreJIbHOCTbtO rrCC"TIeAOBare!-rff , npOH3BOAfl qerO II3l\{e-
peHHfl. E4trricrneHuoe, Toqitoe, <<rrcrr{HHoe)) sHzrqeHue He Nro}Iier
6urs onpe4eJreHo; HHbIMrr c.roBaN{II, nalt ui5,rrcAaeM He[pepblBHoe
pacI]peAeJreHlre Bo3Mo)KHbrx 3HarreHaii. Tar'rre csoiicrsa I]pIIcyu]I
HenpepbrBHofi cn-yqsfi ssii nepe :uteunoli.

, [ , ls  I rn"r rccrpar{r IH Hei lpepbrBHbrx c. t ' r 'qar i iHux Be, l r rqrrH,pac-
cMoTprrM 3aAaqy onpeAe"'IeHr.rg rroKa3aTe,tlt npoHlrl laeMocrrr oop:, r-
I{oB Irs r(epHa cIiBax<r-iHbr. I lpouuqaeuoclb cnpeAe,rtf lercfl BpeMe}Ie}r,
rpe6yeltul,r Lrq ripoHr{KHoBeril i f l  3aAaHHoro i.,or'rHqecrBa (L}.niouJ.a
npu craHAaprHbrx ycnoBrrflx uepes o6paseu nopoAbr. J.onycrlrv,
qTo B pe3yJrbTaTe oAHofo orrpeleJrerir.{f l noJyrleHa npoHrrrraeMocrb,
paBHafl 0, 108 lrNu2. fleirnercg .:I lI gro uncd'Io <<ttcruuHori>> npoHuua-
eMocrblo npo6lt? Apyrrre oilpe-teJreHns Ha 3ror\r >xe o5pa:qe N{o-
ryr  Aarb npoHrr l laeMocrb,  paBHyio 0,093 r r  0,  112 Mrorr .  Ha r ipoHrr-
qaeMoc'r'b, 3arrHcbrBaeMyrc npn6opa\rr.i B xo.1e irro6oro 3ricilepr.rMeH-
ra, Br'rHser pflA yc,rroBrrri, roroplre BHyrpu nplr6opa seu:6e;ruo rr:l,re-
HqIOTCS OT OAHO|O OI]peIe.:IeHIIfl I i  Apyfo\I\,: B pe3y,TbTaTe lianpir-
3oB rroror(a u ero ryp6y!'reHTHocrH H He 3aBiicsr or ,f€r:icrnuli ole-
paropa. Hli oAHo u3 nonyrleHHblx 3HalreHlir ' i  He.[tsg B3flTb B Kaqe-
crge a6cornrHorl tuepu ucrrrsHofr trpoHr.rqaeMocrr{. B r{Tore
pa3nrqHble HcrorrH14Krr Qnvxryaunrr riopoxrAaror HenpepbrBHyr,o
c;lyuaftuyto BeJrlrrruHy, Korop.vio r\rbr noABepraeu olpo6oBaHllto, .te-
J' IAf f  TIOBTOI]HbIC I I3MCDCH]IS.

14sueHuunocrl, o6yc,loe.reHuan Heroqriocrbro HHcrpyMeHToB,
6onee oqeBl iAHa,  KorAa fe, , ia iorcr  noBTopHbie H3NrepeHrrg Ha eAir -
HL{tIHoM 06 lrexre, T. e. acrblraHllt i loBToprrorct 6eg lrsNleHeHriir"
Taxyro I i3MeHqHBocrb Ha3brBaror  omn6Narrr r  or(cnepr iMeHTa. Kpor, rc
3TO|O, IZ3MeHqHBOCTb MOX(eT xpOfBvI I f lTbCf l  B IOCJIeAOB2T€r- lbHOCi l l
uarr.lepeuirr:i prJrri pe3yJrbraroB 3KclleprJMeHroB, npoBoArr\rbrx Ha tr)f l-
Ae u3yliaeMbrx o6T,eKToe. O6HqHo rrMeHHo gTa r.r3Merrr{HBocrb tr
rrpeAcraBJrrer HayqHbrrlr lr i lrepec. ,U,osontHo qacro o6a arrr rlrr a
H3lvleHqllBOCTU TaK IIepenYTaHbt I IJII I  COB[{eUIeHb], I ITO 3ticf iepI,IMCij-
TaTOp He MOX<eT OIip€!,€r-I i iTb, i lai iaf l  qaCTL i isX,teHtILiBOCTH BO3i{It t ia-
eT B CH. r ry  pa :n l ru r r i i  l l c )K-11. -  ycJroBr r f fMr r  r i r_ - r1L . iT2Hr i l i ,  I  l i a r {a f f  rB-
. - IgcTCf  c .Tc l .c rB I Ic t t  o ru t t r io t i  : : f ] t cqcn t i f l  .

l lpelnonoxrrtrr,  qro y Hac He 06pa3erl ncpoAbr, a sHaqilre,ur,Hoij
AnnHbI KepH, B3trbrrt  tz: cr isa;;{ i iHbr, npoxolf luleri  uepe: cnoj i  nec-
qaHLIKa. Mtt xorlr l l  ol lpe/le,-rrrrb npoHgldaeuocrl,  necqaHI.IKa, Ho He
Mo>KeM BBecrH KepH A-,r iHori e 20 ycJr. el.  B annapar A, 'rr l r3r{epe-
HHt rrpoHlruaeMocTlt.  Buecro sTofo MbI BbrpexeM Hs r{epHa He-
cKoJrbKo r{a" 'rbrx qacreri  (HHrepea;loo) rr orpeAeJrir l l t  npoHrruae-
MOCTb KaIKAO|O I. I3 HI{X. Ha6,rI,OAaeUag lr3MeHqilBCCTb f lBrITCfl
cJreAcTBHeM pa3JIHqHil KaK i lre)*iAy i lCnbrrl ,eMbll t{n qacTfl}ru KepHa,
TaK 14 r\ le)KAy ycJroBr4flMri 3; iclepnMenra. Paspa6orria Mero.(oB

.to

Prrc.  2.9.  fparprrx I IJorHocr l t  I IOprta" ' lb l toro pacnpeic,rcHxn

oqeHKH Be,l lrqHHbI orAerbHblx HcroqHHKoB II3MellqHBocTlI -  oAHa

HS gAXHCIiU]I, IX 3A,U,Aq CTATHCTIiKI,I .
l lonropuue u3MepeHHt, rIpoBoAHMbIe Ha 6ol i ,rurlx Br,I6opKax,

BSflTbIX I43 eCTeCTBeHHbIX COBOKyIIHOCTeU' AaIOT BO3MO/KHCCTL' OXa-

paKrepH3oBarb  pacnpeAe, ' IeHI Ie  qacror .  O6uqso 6o 'n lmas qacrb

snaqeuHr?  fpy lnHpyeTcf f  oKoJIO HeKOTOpOfO UeHTpaJIbHO|O s l laqe-

H1 l f l , ,  T rpU yAaJreHHrr  o r  Koropofo  qacrorb l  y6r taaror .  fpaQux,  rpe4-

c raBJreHHbr f i  Ha pHc.  2 .9 ,  uueer  oAag MaKcHMyNl  L I  Ha3bIBaercg
HOpMaJrbHbrM paCnpeAeJIeHLIeM. B npu.noxeHuxx qacro AeJlaercf l
AonyuleHr.re, qTo c, lyqat?Hste Berl. l I{HHbI pacnpeAeJleHbi HOprlaJlbHo,

u MHOTHe CTaTHCTI4qeCKHe Kpnrepl. l l l  oCHoBaHbl Ha STOM AOilVIIe-
HHN.

O6uryrc rrJrorrraAb, 3ar{JrloqeHHylo Mex<Ay rpaQuxolt HopManbuo-
ro pacIIpeAe,rreHr. i f  r .r  ropIi3oHTaJIbHOI.{ OCbIO, MOX(HO CI{I-ITaTb paB-
nof i  1 ,00 (z . r ru 100%).  f loerouy,  l icnor lb3yf l  rpaQux,  MoxHo BbI-
qrrcJrrirb BeposrHocrb coorBercrByloqero co6blrHff. t{nrarens yxe
3aMeri.rJr, HaBepHoe, cxoAcrBo oAHoBepIxHHHofi Henpeprtenoft xpH-
eor?, uso6paxensofi Ha pHC. 2.9, c rucrofpaMMol?, npeAcrasreHnofi
Fra puc.  2.8.  OAsaro nocKoJlbKy B cnyqae He[pepblBHoro pacnpe-
.fe,rreHufl qHcr'ro noApa3Aeneunii no ropusoHranlHoft ocH MoxHo
cqllTarb 6ecroueqsuM, BepoflTnocrb nonyqeHllr KaKofo-.nu6o xon-
ripeTHoro 3HaqeHHr paBHa HyJrlo. Btrlecro srofo Mbr paccMoTpI.tM
Bepof l rnocrb ro lBreHuq aHaqeHar l  B rpeAeJlax HeKoroporo 3aAaH-
Horo HHrepgara. 3ra Beporrnocrb paBHa nnoulaAl.I rIoA KpHBor?
qacror, 3aKflFOqeHHOfi MelKAy 3aAaHHbIMLI npeAeJIaMH. EC;tn yra-
,.,auHsrfi npoMexyroK BeJrHK, To OCyqeCTB,'leHHe co6Hruq B STOM
irpoMexyrKe npeAcraBJrflerct 6o.nee npaBAoroAo6Hutvt. EcaN as-
' iepBaJI oqeub Ma,'r, To IroflBJIeHHe co6urHg MaJloBeposruo.

Burue 6H,'ru geeAeutt 6es onpeAe,'reHl.Iq ABa Ba)KHbIx craracrll-
qecKr.Ix IroHflTHf - <(coBoKyIIHOCTb>> H <<BbI6OpKa)>. COnOrynUOCt,
cocrorzr lr3 BIIoJIHe onpeAeneHHoro MuoxecrBa (.rtN6o KoHeqnoro,
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ra60 6ecKoHer{Hofo) s,rrer{eHroB. Boo6ule 3.r.r.r 9.rer{eitrbr r\,roli iuo
paccN{arpllBarb KaK rr3MepeHHr, BbIrroJrHeHHbIe Ha o6texrax 3aAaH-
Hoto Tr.rna. Btr6opr<a - oro IIoAMHo)KecrBo 3reMeHroe, Bu6pauHnx
LI3 HerioroDori cosoxvnHocrtr.

flpnrue'ponr xoueqHofi coBoKyrrHocrn Moryr cJry)Knrb nce ue$rri-
Hbre cKBaxunu,  npo6ypeHHbre s Kaugace s 1963 r . ,  a  na6op Lce-
BO3.MO)KHbrx ur"raQon necqaHuKa TgHcnHn - npil Mepolr 6ecxoneq-
soft reo.norn.{ecxoli coBoKynHocru. 3auernM, qro B [ocJreAHeM npu-
Mepe coBoKynHocrb BK! ' r loqaeT g ce6s He roJIbKO OfDaHprqeHHoe
quc"ro ucnuranail, Korophte 6lt. ltr.r cAe.naHbl, Ho raK)Ke H Bce Bo3-
MoxrHbre pe3yJrbrarbr ucnurasufi. l4cnHraurrq, rioropbre 6unu 4eft-
crBlire,l lbHo ocyuecrBJleHbl, MoX{Ho paccMarpliBarb KaK ou6opxy
H3 coBoKynHocrn BCex roreHllua"rlbHo Bo3MolKHbIX Hcnltragut?.

Ec.uu sa6,rrroAeHr.ir c 3aAaHHbrMu csor?crsaNrrr cucreMarriqecKll
HCri"-i lOqanlcfl r{3 nu6opxrr, ro rar{yrc nu6opxv Ha3bIBanr cMeul,eH-
rroii. f ipegno!'rox{rrM, HanprrN{ep, qio sac rrHrepecyer rroprrcrocrb
raHHofo c, ' IoE necqaHi l (a.  Ec. [ l t  l r :  nu60pKr i  i lcKr ]oqr . {Tb Bce pbIX-
"rrbre u pa:gpo6,reHHbre nopoAbr, TaK r{a-K rrx loptrcrocrb rpyAHo
rr3I'reprrrb, ro pe3yJrbrar rr3MeHr.lrcr{. BepolrHo, noJryqeHHbI ft u:H-' repBa.r  sHa.{eHur l  nopt icrocrr . r  61 ' ler  yceqeH crrpaBa,  qro Aacr  cMe_
rueirrie eu60pxi.r B cropoHy 60nee Hu3Krix auaveuur?, u [oroMy MhI
iroJrYrrrlr"l oulr6oqHo SaHr{)KeHrryrc oqeHXy Ir3D{eHqr.rBocrr.t nopHc-
TOTjTI I  B C,IOe.

o6srrHo err6opxlr rr3B,rreKaiorcfl rr3 coBoriynHocru HayAa.lv. oro
3ear lur '  qro BCe 3, ' ieMeI ITbI  coBoKyr lHocrLI  I IMetor  paBHbie Bo3Mo)K-
rrocrrr 6ut, BKJrroqeirHbrnru e sH6opxy. Cnyuar?Has sbr6opxa 61r.re;
r iec i l ieu{eHHoir ,  l r  no Mepe Bo3pacraHHf l  ee-o6:seva oua 6yAer rov-
I ree oxucbrBarb paccMarpHBaeM,vro coBoKynHocrb.  K coxa,renarc,
]l0ij lqeHire rrcrrrHHo c.uyvafiuoir nu6opxtr npaKTLIqeCKH HeBbrrroJrHr.t_
r \ '10,  TaK r(ar i  rp i r  onpo60naurrr  feoJIorHqecKI, IX O6reXrOs He BCe HX
qacrlr -locr)'nHbr. l lpo6u ii: r, ' iy6auHtrx o6ter<roB He r.iMeloT :raror?
)rie BC-l\ ' lOx(HOCrri nonacrb n eur60pxy, xar< npo6rr r.r3 rroBepxHocr-
usrr  o6uarxesur i .  3agaua onpo6oeaunr n 

-no,1o6Hux 
v i f loer isx

Bccbtrs cJ lox{Ha.  B xoHue stof i  r , rasH paccMarpHBa}orcrr  erprpex:r , i .
BO3Hl l r ia ioui l re r I3 pa3Jr f ivuR en6opogHbtx cxet4,  H r rpoBe.{ ,eHo cpaB-
H3Hire noc,rre-IHrrx. o4Hatio npx pe[IeHr{tr M}rortrx f eo,lOtHuecKHx
3ai laq aHarrr3f ipyrorcf l  AaHHbre,  co6paHHue 6e:  npe4BapHreJrbHofo
nH60pouHofo r rJraHa.  fpxnl t  roMV npf iMepoM f lB,r r rercr  HHTeplpe-
r i . l [ r rs  norpe6euuux crpyrr ryp f lo  AaHHbrM cKBa]KHH.

CTATI,ICTI,I KII

Pacnpe4eleHrf l  r {Meror  pf iA xapaKTepucrrrK,  HarrpHMep, raKr{e,
xat i  cpeAHrrs rorrKa,  t repu pa:6poca I l  Nrepbr cHr\ {Merpr . Iu.  Or l r  xa_
pi-!i ' i fepl' lcrl{ l ' i l l  i la3bIBalorcff napaMerpaMH, ecr}I oHH onHcbrBa:or
c^oBot ivnHocru,  I r  crar t icr l l [ iaNlr { ,  ecJI I {  OHII  orHocfrcq x nn6opxant .
Crar l icrnxtr  I Io lKHo HCno, ' t t r3oBarb A, I I f l  o t leHt i t i  napaN{eTpoB I Ic-
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Prc'  2.10.  coornoueHtte MelKAy MepaMII  ueurpa' l rHoi t  reH'qeHul i l i  B acuMMerpl lq-
HOM'IaCTOTHOM paCnpele, ' IeHl l r

xoLHbIX COBOi(VfrHOcrerl U AJrfl rrpoBepr{u rxnoTe3, ccpoplty'rHpoBaH-
Hbrx orHocllreJibHo STIIX COBOKynHOCTeI'{.

Hau6O.nee oIIeBHAHaq XapaKTepHcrI{Ka COBoKyTIHOCTII I{.rIH BbI'

6opxa - ee cpeAHee 3HaqeHrle. Cyurecreyrcr pa3r'IHqHbIe BHAbI

CpeAHero 3HaqeHI-19' Ho ToJIbKo HeKoTopble I,I3 Hltx ricno,'Ib3yloTcfl

Ha 11paKrr . rKe.  A, loaa-sHar{eHpre,  KSTOpOe COOTBSTCTByeT HaI{6OJIb-

ureii 
-qacrore. 

Hanputuep, n pacIIpeAeJIeHI'IH' IIpllBeAeH.Hol{ Ha

pnc. 2.10, MOAa coorBercrByer HauBbrcuefi roqKe l<pnnofi qacror,

r i  MeAHaHa -  cpe4Hrq roqKa pacnpeAenesns.  Ha puc.  2.10 noxa-

3aHO, qTo nor'toBHHa n!'roulaAIt noA xpunofi pacnpe.!,eJleHllf l Haxo-

AHTCT CIIpaBa or  MeAaaHbI,  a Apyraf l  noJIOBUHa -  C,reBa'  LpenHee
:rHaqeHl , re -  aro,  I IHbIMH c ' roBaMl l ,  cpeAHee apl tQvei t tuecKoe,  i {o-
ropoe olpeAeJlteTcs KaK cyMMa Bcex pe3yJlbraroB ita6nnleHi't l i ,

Je,rreHHafl Ha Ax r{ucflo. B yc"looanx acllMMerput{Hblx Kpl' iBblx pac-

r p e A e I e H [ q M e A I . i a H a p a c n o J l o ] x e H a M e x A y c p e A H u M 3 H a q e H r I e M I ' l
rro4ofi, a B Cfiyqae cHMMerpllqHbIX KpuBblx' I loAo0rlblx Hop]'{a!'IIr,-
uori, nce rplr Mepbl coBnaAalor.

Hexoropue cuMBoJIbI TpaAlrquoHHo l{crloJlb3yio'icfl B KaqecrBe
xap ar(TepiIcTHti I ipI.IBbIX paCDpeAer'leHI4s. O6ltquO Ailrl 0603HaqeHllf l

) ; tpaKTept tcr t t t (  reopert tqecl (HX pacnpeae" lenut i  t tcno. ' l l3y lorcf f  rpe-
qecxue 6yxeu,  a rJrn nu6opouul tx  - , ' Iar l lHcxl le .  Tax,  Haf ip l lMep'
sn6opouuoe cpeAHee o6ossaqaercf l  X,  a reoper l ' lqecKoe cpeAHee
:Ha.reriHe eCeti COSOxyIIHOCTI4 p. OCHosUafl sa(aq.a O6UqsO 3aKJllO'
qaercq B ToM, qro6st oIreHHTb HeKoropble napaMerpbl H3yqaeMoro
pacnpeAe,'Iesus. CrarncrLrKa, Koropyrc MbI BbItlHcJIfleM no ort6opxe
ua sisrofi coBoKyIIHocrlI, HcI]o"lb3yercq KaK oueHKa rpe6Yeuoro
napaMerpa. f lplttr.teHeuue fpeqecl(Ilx I l r ' larHHcxllx 6yxa i lo.] 'qepli l l-
Baer pa3HIrII) ' Mell(Ay [apaMerpaMH I{ coorBercrByloulHMH HM cra'

TIICTI]KAMI. I .
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. . . -  ! ! tonr t  apuQlreruvecKoe'  BbrqrrcJreHHoe rro AaHHbrrra nn6opxl r .IIMeer ABa B esrcuefi crerreHrl )KeJrareJrblrblx cnoficrna, K'TOpbreAe,laroT ero 6onee no.rre3HbrM AJIff orleHKr.r, cpeAHefo HJrr4 UeHTparb-
: : : : . , : l_1" .Hrrn 

pacnpeAerrer{ i l r , , reN,{ , , r ro6a;  i .  orv* '  ap:y. r "  uo,_00poql ibrx xapaKrepucr ' r i :  MeAlraHa rrJrr . i  *o lu.  Bo"-nafr"" ,  ap" : -aee aprtrpverllr jeclioe tBd'If leTcr HCCMeurerrHori oqeHrofi HcrrHHorocperuefo 3riarrcHirfl coBoKyrrHocrr{. Heo6xoAuu; ;i l ;;r", rrrocTaTIIcTII{ia - qTo HeCMeIUeHHaf ot_(eHr{it cooTBeTC.l.BVIOUIefo napa_Merpa.  ecrr r  ee c l )e lHee 3HaqeHHe, B3f l roe no Oo"r iu iomy ua6opy.au6opor<,  paBHo erouy nopuuerpl : .  Bo-_er .opr , rx ,  Mox{Ho r ror ia3arb,' irro -r 'rrf i clrM\'rerpr'rqHbrx pacrrpeAe,reHlii i , rtorooa'.r rrop*rrono.r,-,cpe!Hee apltdluerr-vecxoe- xapaxrepa3yercfl reuleurlrrer? "ryyqrrter.o
l] l_n:gr]rrr.nxfl K cpeAHelry :naveuiroo".ouonl,rrrocr', qelr ;rn6as
"]pyr i rE uectr {cureHnT 

Xla^nt : ,  
( raxaa,  r . ;ax Me,1naHa),  uocr .poeHuaa

T lon 
rxe nul6opre.  Oro paBHootr , rbHo rox,ry ,  qro nu6opovHuecpe: lHl re uMeroT Mexbuylo A '_cnepcrrrc ,  ua '  n"6opoun* 

^r" I r rarrbr ,

rr, c; e19:arer b Ho, rB,,rfl rolc, 6o,,r'ee eQ $exrlio r_rr,r r,r I r.' , npaKTfiKe feox,Mr.lqect{oro a*la,trusa npuHfTO npoBoA?r.rb ce_purc oflpe.qe.lesarl Ha o,[HoM o6pasqe. B ra6"r. Z.t-: irrirho rrflrb:Haqe't.ft coAeplr{aI{Lif xpoMa, iro,ryueuHrtx B pe3y,r'bTare cleKTpo-I 'paQHqecKofo aHaJrH3a o6pasqa i " rauucro.o cJraHi la [eHcHJrb_
:1:119i: lo3p 

acra u3 rof o-Bocro qHof o I(a H:aca. 
-ir l i i i i"" ' 

"ne 
7T*treap'eMeruqecr ,oe ro 3TrIM AaHHbIM. 

v rvLA,rrE

f lpyrar  xapar i repucrr lxa pac[perer . reHl ,  _  Mepa pas6poca or_re'rrbHE'rx suaqeuufi orHoorrenrrro cpeAlrero, HJrLr Aucrepclrs. Hs-BeCTlibI pa3"r'qHbre rlepbr sToro cnolicrnr, I{o TOJIbrio ABe u3 HHXur.tpoKo Hcno,'rb3),rorcs. OAua rrs Hrrx _c,n, a .4pvrar - r{Banparunri xopeu" ;''f,,|.'}Jo".TffuJll",fl5#ilt( r raH.r 'aprHbrM orr iJ IoHeHrreu.  { l rcnepcHlo r {ox{Ho paccMarprrBarbKaK cpe,{Hee 3HaqeHLIe xBaAparoB OrK,toHeHtrfi scex BO3N{,}I.HbIX;rsaqeHUrl  cnvqaf tsofr  seJt"ut tHor o,  , ,arunnofo cperHefo coBOK\ ' [ -

Irocru, Koropas onpeAeJlnercs no Qoptrlyle
n

o t -  I  
l t x , - p ) ' .

n i J
i = l

gritu paeeHcrBoM o[peAersercq ]ICTI'IHHafl 'r ' l icnepcfls coBo-

l.ryn"oar"'o2. Bu6opoqHat All,cnepcHq o[peAerqercr cl ' lMBo"IoM

si. Ecnl, ua6.tr,oAeu1t fl Xt, ..., Xr- cnyuaiiuar esr6opra H3 coBo-

KyrrHocrll C HOpManbHbIIlt pacnpeAeJIeHI'IeM' TO 52 flBrflercl aQQer-

rHeHofi ouesxofi ailn a'.
i lpHuuua HcItoJIb3oBaHI'If l cpeAHero 3HaqeHus KBaAparoB oritJ'Io-

seriHii MOXST oKa3arbcq He cOBCeM OqeetIAHoIl ' MOixer IIoKa3aTb-

cf l ,  qro uelecoo6pa3Hee oxapaKTepl{3oBarE'  u3MeHqnBocrb npocro

K a K c p e A H e e S H a q e H H e o T K J I o H e H l I f l o T C p e A H e f o ' H o n p o c T a f l n p o -
BepKa nOKa3biBaer, qTO TaKafl BeJIIILIIIHa BCefAa paBHa Hy'IIP'

T.  e.

(2 .11 ,1

(2.12t

(2 .13)

Koneqno, Mo)KHO OUeHLTTb a6co,tlotrioe oTK"'IOHeHlle oT cpen,He-

ro, Lrd'rlr raK Ha3btBaeMoe cpeA,Hee orx"' loHeuue (MD):

'  T1 (X,_k)  :  o .
n 4

l = l

:  I  S lx , -x l
n  I J '

MD

co,lepxanue xpoMa B cJ,ra'rrax lu1,:# 
ua 2'l

BeDrura.n lgble qepror lx l {  o6osHa. Iapr  a6cOnrorH9e 3HaqeHI4e (T.  e"

, " i ra""a,  B3f lToe 6e:  suaxa) saK" ' roqeHgof i  s  HHx se,r t lq t rgt t .  OA-

HaKO MO)KHO A,OKa3aTb,  qTo 3Ta cTaTl lcTHKa MeHee eQSexrusna'

ueU ett6Opoqgaff AItcnepCLIfl. Xors grO HHTyIITHBHO 14 HeIOHflTHO"

Heo6xoAt.tlto noArIepKHyTb' qTo Aucl]epcl.If l  HMeeT CBoI4CTBa, KoTopble

Ae,1aloT ee HaMHO1O 6o,lee noneauoft, qeM Apyr[e Mepbl H3NleHqli-

BOCTI.{.

Tar xax . {ucnepcts sBJIqeTCg CpeAHr{M 3HaqeHl leN, I  KBaApaToB

orx.nouesuit or cpe!,Hero, ro ee pa3MepHocrb xapaKrepll3yercfi

xBaApaTaMu eAlrHurl, KOTOpT,TMH n3MepflJrHcb HcxoAHbIe sa6,'trcAe-

Hul. f lopoAa, I{arpliMep, Mo}Ker coAep)Karb KpI' lcraJI"' lbI. no"{eBoro

iurlara' bo.tl l tuue ocu roropux i ' lMelor cpeAHIoIo AJII{uy 13'2 un'I r

Aucnepcnlo 2,0 tr, ltut2. Mgorue He cql' lralor nJIouraAb uepoii Allcnep-
cHH AJTHH. B 6olrrnuscrBe [puMepoB' fAe MbI HMeeM AeJIo c AlIc-
nepcuefi, oHa HcltoJib3yercs B craIIAaprll3fipo-BaHHoM 6espasltep-

HOM BrAe, r. e. B BLIAe, He 3aBHCflqeM or nu6paHabix eAI{H}III II3-

Mepenrit. Sror nonpoc 6yAer eu{e noApo6Ho paccMorpeu B AasHoft
rJI ABC.

,[,.nn roro qro6u noJlyqllrb craracrnKy, Koropas xapaxrepu3y'

er Ar.rcnepcvro, rl l i lr. pas6poc AaHHbrx oTHOcHTeJrbHo cpeAHero 3Ha-

4 t

I Jor r  ep C o J . e D ; i i r c : l e  C r .  r / r

Cyrrrlra
CpelHee 3HaqeHrre
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rreHlts H o6naAaer rori )Ke pa3MepHocrb]o, qro H I{cxoAHbIe AaH-
Hbre, Mo)KHo BocrroJrb3oBarbct craHAaprHblM orKJIoHeHHeM. Oso
onpeAe,'rf lercfi r iax xna4parHuft I(opeHb H3 Ancnepcun t{ o6osHa'Ia-
eTcq clrMBoJrotr{ o, f lBJrgroql{Mcf napaMerpoM coBoKynHocTI{; cooT-
BercrBylou1aq au6opouuan crarllcraKa o6osHarlaercg qepe3 s.

Ma.noe 3HaqeHite craHAaprHofo orKJroHeHLIfl yKa3blBaer, qro

ua6,rrcAeHrrrr xopouro rpy[rIt4pylorcfl oKoJIo IIeHrpaJIbHono 3Haqe-
uns. Hao6opor, 6olluroe craHAaprHoe orKJIoHeHHe noKa3bIBaer,
.ITO Ha6rI,OAeHHfl rxr.rpoKo paCCeqHbI OTHOCnTe,IbHO CpeAHefO 3Haqe-
HHfl rr r{Melor cna6yo regAeHllr-{rc K ueHrpaJIIr3aIIH[. 3ro npov.n-
nrocrpupoBaHo Ha pvrc. 2.11, r4e uso6paxeubl ABe cIrMMerpIztIHbIe
KpHBble paCnpeAeJIeHI'It, I ' IMeIOII{I: le pa3,'IUqHbIe CTaHAapTHbIe OT-
KJIoHeHrIt. Kpunaa ,4 xapaxrepl{3yer Hacbli l leHne ueQrrrc (n npo-
qenrax) o6pasqoe KepHa H3 npoAyKrasHoft 3oHbr ceBepo-Bocroq-
uoft Ox.naxonau. Kpueaa B npe4craBJrfler re >xe BeJruqr{Hbr AJrfl
ueQreuocHoii o6.nacrn 3anaAHofo Texaca. Cpe.qnee HacbruleHne
ue$run B grr{x AByx peruoHax pa3JrzqHo, Ho Hau6o.nruree pa3nri-
qlre MexAy KpHBbrMa 3aKJlroqaercq B roM, qro AJIfl Texaca xapaK-
TepHa 3HaqIrreJIbHo 6o.nee BbrcoKafl H3MeHqHBocrb Hacbrulenilf l .
, Beclua rroJre3Hoe ceoftcrso HopManbHofo pacnpeAe,rreuurI co-
crour B ToM, qro IrJrolqaAb rIoA xpnaofi B npeAenax HeKoropofo
3aAaHHoro HHTepBaJra Mo)Ker 6Hrl ro.{Ho BbIrIHcJIeHa. Hanpzlrlep,
6o.nee 213 sa6nlr.:p,esuil (68,27 |6) nonalalor B l4HrepBan c lreHr-
poM B cpeAHeM 3Haqeunr.r LI AJII{HoII, paauoli AByM craHAaprnblrl
orx.nouesHsrtr. f lpurvrepno 950/o scex Ha6rloAeHnfi 3aKJlloqaerct B
[HrepBane or -2 Ao -r2 craHAaprHb]x orKJIoHeHar? n 6oree 99%
coAepx*rrcrr B HurepBa,{e or -3 Ao +3 craHAaprHblx orr.noneHrtri.
3ro noKasaHo Ha puc.  2.12.

Pacnpe4e,reHae, yKa3bIBaIoqee creneHb HacblnleHur se'.1;rtrc
nopor,  ceBepo-Bocro,rHoi i  Oxraxousl  (cn.  prrc .  2.  1 1,  xpuna f l  A)  ,
nMeer cpeAHee 3HaqeHr.re 20, l0 lo n craHAaprHoe orKJIoHenne 4,3%.
Ec"rn lpe4noJro)I(HTL', qro pacnpeAe,-IeHLre HopMaJlbHo, To c,'teAyer
0)KH,Iarb, qro oKo,ro 213 uccnelyeMblx o6pasuos 6yaer fiMeTb Ha-
cbrrueHrrc ne{rrln or 16 ao 2401s. I4zyueHt{e HcxoAHbIx AaHHbtx [o-
Ka3aJro, qro 1145 npo6 xaparrepl.reylorct HacbluleH[eM, Koropoe
HaxoAr.rrcrr B yKa3aHHbIx npeAeJlax, qro cocraBJlfler oxo,ro 689b
Bcex AagHbrx.  To"rrxo l0 l  o6paseu,  T.  e.  or(oJ lo 6fq,  uMeer Hacbr-
lr1eHue BHe HHrepBana 2o (12-29olo).

Te, xro He riMeJr AeJIa co crarncruqecKur{ aHa!'rHsora, o6srqHo
c TpyAoM pa3BLrBaIOT HHTyHTHBHOe BOCIpHHTIIe qIC! ' IeHHOTO 3Haqe-
Hr4g AucnepcHH rrJrr4 craHAaprnoro orKJIoHeHHs. fengercrr Jm Ar.tc-
nepcufl, paBHar 10, 6olruroi,t w,nw, ua.nofi? LIro sHaqur crauAapr-
no^e orx.tionenrre 23? OxagHaaerefl, Alfl HHrepnperallrrn KaK AHc-
uepcnl{, TaK H craHAapruoro orKnoueHnfl r{e tpe6yercx [ptl ltrcbr-
Barb Kax(AoMy r.r3 HHX q[creHHoro 3Har{eHrfl,, a rpe6yercx cpan-
HI'IBarb oAHy Ancttepculo c apyroti. Bu6opxa, uMelourar Hau6o,'rr-
ulyro 4ucnepcHrc IlnH craHAapTHOe orKJIoHeHHe, xapaKrepr.r3yeTcfl
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Pnc. 2.12. flroulaAn craHAaprHoro HopManbHoro pacnpe.lleJleHut' 3aKIIoqeHIIble

npelen ax I.rHTep Ba"IoB, Kp arHblx craHAaprHoMy oTKJIoHeHHIO

6o,rtruulr pas6pocou Ha6,rroAaetrbix 3HaqeHr.lf i npu ySJIOBHII, qro

BCE I I3MCPCHUfl  CAC.TIAHbI B OAHI ' IX U TCX XC CAI4HHII .AX.

PaseHcreo (2.11) ,  xor t l  H.onpeAe! ' I f ler  Ancnepcurc,  o6blqHo He

rrcnoirb3yeTcA AIrs, sst'{ucrelrtt i i , ' tax Kal< coAepxllT n onepauHft

BHqHTaHHs, tL-  yMHO)KeHIr f l  r r  tL-crox{eHHf l .  Buecro erof t  Qop'
\ryJrbr AJrfl BbIqIICJIeHI.{fl OqeHKI'I AHCnepcI'IH licro'rlb3yercq Apyfas

Qop uy.rr a, Korop a q LIMeer cneAylouuft BI.I.4,:
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C noltoullro HacroJlbHoil Bblqucr'rr.rreJ-rbltori MariluHbr XX; u IX,r
MOIKHO I lOACri l1TaTb O;IHOBpeMeHHO, qTO IT03BOJIfeT y l lerrb[ ]UTb
qHcJIo Tpe6yeMbrx olepaUuft Ha qHcr'ro n. Ha BbrqucJlrrre!'rblroii Ma-
ul rHe QopMyJra (2.15)  Moxer 6urr  Hcuonb3oBaHa AJr f l  oAHoBpe-
MeHHO|O HaXOXAeHUfl CpeAHetO H Ar.rcllepcfit l, r{TO IIO3BOT'rfleT H3-
6exarr Heo6xoAuMocrrr ABax{Abr ncnoJrb3oBalb oAHrr tr re iKe .xaH-
HbIC.

.[,.nn nuuucd'IeHr{q orreHoK AltcnepczII Ir crarIAaprHbIx orK,'roHe-
Hr4r i  BBeAeM Her(OTOpbre npoMelKyToqHHe se, ' rHquuu,  xoropbre qacro
6ya1'r I lcnoJrb3oBarbcfl Bo Mgoflrx npoqeAypax, rr3d'iaraeMbrx B no-
c,'reAl,roxlrrx f, 'raBax. HeqeurpupoBaHHafl cyMMa KBaAparoB - 3To
rrpocro XX;2;  qeurpupoBaHHar cyMrua KBaAparoB (SS) onpele, ra-
ercfl no (ropril,re

n

i Q -  ! , \ '  f , ru -  -  
h \ 1 r  i -  / \  |

i : l

I t l ' I l t ,  qTo a" ' I te6paHqect iL I  3 t {BHBaJ leHTHo,

q q  - ( 2 . t 7  )

Be,r l I ' IqHHbI HaOuelrNy, i t ,HcIepcl r r r  Bbrqr ic ,Tf l ]or  nyrer , r  AeJIeHrrs orof i
n -1 ,  r .  e .

BO3MOXHbI.\.  B cltrr,v 3Tcfo cBoficTBa BbIoOpOrIHOro

Af iCI Iepc t l l l  61" re r  3 lHt { ; ' i {eHa '  ec .q l t  I i c t lo " lb3OBarb

.L[,.nr roro r{To6bl ycrpaHllrb cMeureHlle'

n

14uunu c.'roBaN,irr, ,,;t : -.1- 5t (.f ' , -,f 1' t lB.lrerctl cl ' teu{eHHoll olreH-
n  / ^ J '

i _ l
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1 r a

fiofr J..']n ,3- : ' 
)' l (.Yr-pi'.

n l J
; - l

!' l bi ncIItr.l b3)'e \'I B Ii aqL'CTB e 3H a \IeH aTe'''I9

u{) f i  ru :nepcrr t i  n-1,  } -Be,{Hqi iBag raKI ' i lu
C I l L I -

Buqltc;reut ' te 3Tttx Bert l{{ l IH Mo}I{Ho r loi ia3arb Ha npl lMepe feo'

XtiMtiqeCIi l lX Aai{HItr lX nC COAep){(aHIiIO XpOMa B IJII IHIICTbIX Cd'IaH-

I lax ,  r rp l iBe ]eHHblx  B  re6 , 'L  2 .1 '  f lepenucaB 3ry  ra6" Iuuy  raK,  ! ITo-

6ur  oHa co- tepx ia , I Ia  c ro . ry6eu xeagparon,  no . r l y r {HM ra6n '  2 '2 '

! ,o r r i ' c r taa i  q ro  corep) I {aHI I f l  xpoN{a  pac lpeAeJIeHH npI {6J I I l3 l r -

TC,i ibHO IIO HOpN'la,r lbH(lx1\ '  3el ioH)' ,  MOIKHO O)KIIAaTb' IrTO OKO!'IO AByX

rperer i  ssaqeHrr i t  pac [or ' io ; i {eHo B npeAe"rax  198-246 rh .  AHaIp ts

t:r6"rrruul noria3bIBaeT, qro rpH 3HaqeHllf l  l l3 r lgr l ' I '  r '  e '  600/0, Aeft-
,J IB I ITC"TILHO NOI ]AAAIOT B 3TOT HHTCPBAJ] '

3ar re r r r l t ,  qTO np11 Bb iq l l cJ IeHI lH CyMM KBalpaToB reox ] {Ml Iqec-

]{I Ix -] .aHiIbI. \  no']B,,I f l IoTCf ql lCJIa' coAep}Kaql,re ceMb 3HaI{oB. 3Ta

T  a  6 ; r  u  u a  2 . 2
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cpeAllero oqeHKa

$oo u1' . ' ry  (2.1 I  )  .

B QopMyre Ar f l  BbI6oPoq-
o6pa3oM oueHl{y AI'Icnep-

. , , :  I  ss:  I  l r l " : -  I
t r - t  ^ - r l , E ,  t i

- I  f , ix?-/$='n(n_t )L  ? : ,  \U

205
25;
195
220
235

(!"')"] :
",J']

i2. 16.1

(2. r8)

Be,ruqnHa n- i ,  xoropaf l  coAeplKr . r rc f l  i (ar i  n  Qopuy,r ie  (2.14) ,
raK ri n Sopu5,,re (2. l5), rpe6yer HeKoroporo rro.flcHeHnfl. !,acnep-
cus onpe,qeJr f leTcrr  r iaK cpeAHee sHaqeHne r iBaApaToB orx, ronenrr f t
or cpeAHefo. Og,Haxo, lrMer Aedro Jruurb c nu6opxor?, MbI He 3HaeM
HCTHHHOfO CpeAHefO 3HaqeHr{rr COBOr(ynHOCrH F, HO MO}KeM OrIe-
HHTb ero c noMorrlbro au6opouHofo cpeAHero X, xoropoe Bblqr4crrr-
ercfl Tar(, qt'o6br MrrHIrMr.r3rrpoBarb xBa^qparbr orxaoHeHar? oT Hero.

l luaqe roBopn,  onepauaf l  F :  L  
X " , ,  

^1aer 3HaqeHHe X,  A.rq
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T a 6 . n u \ ^  2 . 3
Co4eprxanne xpoMa, HnKers s r,a:aa!.as

B cJraHrlax Kan:aca. rir
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222

675
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TEHACHII I { f l  K BO3HIZKHOBEHI{IO B NPOqCCCC BbI i I I ICJIEHHfl  OqCHb 6OJIb-
[ I ] . {X.  qI ]CCJI NPHBOAHT HHOTAA K BO3HHKHOBCHII IO SATPYAUCHATi N
9IJ lvI ,  npHcnocooJ' IeHHbIX A,r l f l  pa6oTbr c qr jcJ ' raMlr ,  coAeplKaurr \ I I r
r r {aro 3Haqaqux uzQp. 3ro Tar{x{e rp} tBo. l r r r  K Bo3HlrKHOBeHr. l Io
TpyAHocrefi i lpu BbrBoAe J,aHHbrx, ec.-rrr io.trr Scprr,lara HeAocTaToq_
HO I I IHPOKIT ,1!-1f l  TO|O, I ]T06bI BMEUTATb qI ICJIA,  KOTOPb]C AOJIXHbI
6urr  saneqaraHbr.

nng 6ors i l ruucrsa reoJrofr rqecnux,cc.DerosaHr ' r i  . \apaKrepHo,
r{To Ha iia)KAoM rr3yr{aeMoM O6rexre H3Mepqer.cs 60,nee o4Hori 'ne-
peueHuofi. B Naqecrse npr4MepoB ]\ro)KHo npriBecrr.r pe3y,,rbrarbl
usuepeHtfi Kor'I 'reKUII't KOpaJ't!10B, nocd'IeAoBare,l luocut npo6 ii3.
prAa cKBa)KriH HJrrr )Ke onpereJreHHff napaMerpoB nopo,u, B xo.rrJier{-
qaa o6pa: i1oB necqaHnxa.  Taxue raHHbre o6brrrno i ,anrrcusarcrcq,
B BHAe raSrnllrr nopflAKa nxm, r!.e /? - qricJro ua6nrc4eulrfi,.
a  m- QHCr ' IO r3] 'qaeMblx repeMeHHbrx.  Tax,  Harrprr r {ep,  f ror" rHbre
aHar'lII3bI' II3 KoTopblx I 't3BrrterleHbl AaHHbIe ra6n. 2.1, cogep>xar i 7
nepeMeHHbrx. B ra6,'r. 2.3 npe4craB.,reHbr ro"rrbr{o rDu rr3 H}rx.
a HM-eHHo co.rep)KaHHff  HHr ieJr f ,  BaHa-] ru H xpoMa. . [ " ra xax4oro
cro,r6ua MoNiHo noAcquTarb cooTBeTcrByFoll lre cyMMLI l,t oqeHlirr,
cpeAHee 3HaqeHHe H CraHAaprHoe oTK,rroHeHrje.

oAnaxo pa3r ' r r rqHbre nepeMeHHbre Moryr  He 6urr  He3aBrrc l rML,r-
MH,. Mex{Ay J{u\{rr Mox{eT cyilIecTBoBaTb HeKoT.opaa Qoprr.la yc"rroB_
Hoii cBfl3ri. Baxuo, qro Mbr B cocrorrHr.rri orreHnrb npxpoAy H ct..Jry
STIIX yc"rroBHrtx cggseil, Tar{ r{e xax 6uuro Ba)KHO OnpeAeJrHTb yc_
. I I oBHb IeBepo f iTHoCTHno fBJ IeHHg ,qHc I {peTHu , r co6u ra l i

ConnaconaHHoe H3MeHeHfie AByx nepeMeHHbtx

BstcHcrHrer'rbHbre rtpqrreaypbr, Hcrro!'rb3yeMbre AJ19 noJryqegHfi
oueHKH AHCnepcHH O4noi i  nepeuenHof i ,  MO)KHo pacuHpHrb AJr f iBbIrrHcJIeHHfl Mepbl ssa[I{Hori H3MeHgHBOCTr.t napsi nepenne""r,"^

46

t rac.  2.  1 3.  ccalvrecrsoe BepofrHocrnoe pacnp-eAeJleHue AByx He3aBHCHMbIX HOpMaJrb-

I ib i \  cJ ' lYqai lHt lx  Bel l l lg t ' IH.  x1 u x2 HopMal lbHo pacnpeAe" ' IeHbt

3ra ruepa,  r ra3rr tBaeMaf i  KOBaprraqHei i ,  f lB. [seTcq xapaKTepHcrnro i i

c o B M e c T H o | o I I 3 N , I e H e H l I f ' { . B - v x [ e p e M e H H b ] X I ] o o T H o I I I e H I , I F o K H x
o6uteuv cpei.i le\1\' 3HaqeHHIo. 3To coorHoIIIeHl' le noI{a3aHo Ha

nlrc .  2."13, ' r , le  nao6palKeHbr sOpr, rn noBepxHocref t  pacnpeaeJleHnf l

b"po"'r""cteit, nopox,l.ei{HbIX AByMfl I ' :pIlBbIMI'I HopMaJIbHoro pac-

rrpe,4,eJeHII f l'  
f l_vcrl xt u xz rrMeror Kpr.rBbre pacnpejleJl€Hut BepofirHocTe[I,

ana, lor l  unl te I iso6paxeHHbIM Ya puc.  2.12.  Toqgo raK xe,  KaK

Al ic f iepcl r f  xapaKTepu3yer Oae6poc snaqeHr l i i  orHOCareJIbHO I IeHT-

na;rsnbit roqxH, KaK 3ro rloKa3aHo Ha pnc' 2.12, xoeapnall,E ffB'

JrffeTcrr uepOfi pa:6pOca siiaqeHtti l pacnpeAe,'IeHHq OTHoChTSJIbHO

o6qero cperHero.
!,.na eHulrc.rreHr.rfl orleHKri KOBapHarIUrr Mbr cHoBa BBeAeM BeJIH-

quny, aHa,Iorur{HJiIO cyMMe I(Ba,4,paTOB. 3ra geflHqllHa Ha3bIBaeTCq

u-uipupoeasHoii 'cv,rluor't el '{emauHLix npol'r3BeAeHuit (SP) u onpe-

Jr,e"'Itlercfl no cPoP ui'.ne

-qPjr :  2(X,, -X l lX rr- X ut,
i - l

rAe X;i - l-e gHaqenue i -i i  neperteHHol't, a Xrn - f-e sHaqesue k'f i '

neDeMeHHoil. CuNleon SP,,, - c)':vl l i la l lpou3BeAeHHft IIeHTpHpoBaH-
nuix i-l i  n ft-i l  nepeMeHHbIX. 3anlturert sto BbIpa)KeHHe n $opue,
yAo6sot? AJI9 BbIqlICreHllf l :

(2 .1e)

(2.20)

47
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BenHqasa 2(X,iXtn) Ha3blBaercs HeqeHrpupoeauHofi cytr, tnaoft crue-
IuaHHbtx npor.r3BeAeHHfi.  Css:tt '  BeJIl l t IHHbI SP;a c cyuntofi  i iBaApa'
TOB MO)KHO , 'refKo yCTaHOBHTb, eC,'rH Bbl6parb i : f t .
TorAa noJryqaeM

lcJreHhe olIeHKH KoBapnaqHfi MexAy

T a 6 , r r . r u a 2 . 4
xpoMoM (Xt) n nnxenem (Xz)

Y/A 2
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i00
I J O

l6 900
27 225
10 000
18 225
2t 025

42 025
65 025
38 025
48 400
50 225*,,i1: ssj

Ecnu lru BblqucJrHM cJ-\r\rbr c\IerrraHHbrx nponsne.4euuti l i
MbI KBaAparoB A,'rf BCex Bo3xroit{Hbtx tor,t6rruaqrri i narurrx
fiepeMeHgbrx r.is ra6,r. 2.3, ro [o.ryquM c"'reAyloil{yrc ra6.rruuy
p a 4 x a  3 X 3 :

( i l r 0 )  ( 675 )
sPr ,2 :152  000 -  :  2150 .

2150
covt2 : ---- :537 '5.

t

ecrb rarixe Bce Heo6xoAlIMbIe AaHHbIe AJIfl BbIqI' lCJleHntl AIIC[epcI{l[
,Y: (Hrrrierq) no $opuyne 2.12. Hurarenb ll lo)Ker ronblrarbcr BbI-
rrnc,'rHTb 3To 3HaqeHae, 3arroJIHi4a ra6,'tuqy nopfl,4Ka 2y2, npuae-
,4eHHylo Hfi)Ke.

SSc.
SPnr - c ,
SPv c.

SPc.- . ' ; i
S S s i
SPv -N r

e D _

SPr . i - v
SSv

(2 .21 )

cyM-
rpex
no-

/Q  . ) t r

XXr:675 2X22:93 375

Cr
Ni

.Ilerxo 3aMeTIiTL,, qTo Het(oTopbte n3 Be,'t lrri l . iH BcTpeqalorct R
erori ra6,rurle ABaxiAbr: HanprrNlep, cyMl\{a npou:lBeAeHar'i a,rn na-
HaAH', ri HHr{eJlg raKag )Ke, KaK H CyMMa [porr3BeJ,eHr]i ,I,, ' If HnKe-
Jrf H BaHaAr.rs. o6o6utarr 3Tor Qaxr, MoxiHo lranHcarb sP;a:
:SPri. 3ro paaencrBo 6yler HaMu r{croJlb3oBaHo B c"rleA}'roul}tx
f r ' IaBax.

floAo6uo roMy Kar( Mbl rrprr Bbrr{ncJIeHH}r Allcnepc}lr Aelrvnn
BeJrHqHHy ss sa /z-1,  BbrqHcr- ] I lM OI{eHKy f . iOBapHaUII I r ,  rar ixe pa3-
Aenl iB Be, ' i l lq f iHy sP na l l - l :

sP in
COV; ; , :  -

n - l

LIro6u 3aKoHrrHTb a[ailr43 feoxl,rMHqecxux AaHHbIX, npriBeqeH-
Hbix B ra6n. 2.3, ocTaeTcfl BbIqucJ'rHTb Aorro,IHilTe,rIbHo TpH Be,'tf i .
rulHr,r. 3ro oqeHxa KoeapHaqr.ri i  rJrfi xpoMa H BaHaLHfl (covrs),
HuKe.rr f l  r r  BaHaAHf l  (cov23) t r  A l tc lepcr i ro BaHaAhrr  (s32) .  C.r reayr
npoueAypaNl, rlcrror'rb3oBaHHbrM npH nocrpoeHl]r.r ra6,'r. 2.4, euruuc-
, ' i l i re  BerHr i l ruy (cov13).

Ha puc.  2.14 r rpuseAena Ar. rafpaMMa coBMecrHoro pacf lpeAene-
HII f l  . {BYX i lEPEMCHHbIX, I {OTOPb]C TCCHO CBf l3AHbI } I  HMCIOT AOBOJIb-
Ho Bblcor{oe gHaqeHpte KoBapfiaqi.ri{. PacnpeAe,,ieHrzfl AByx l]epefireH-
Hbt \ ,  n3o6pax{eHHble Ha prrc.2.  15,  n l renr  re x ie ArzcnepcHH, qro B
npuBeAeHHbre Ha puc.  2.14,  uo He 3aBr. rc f lT oAHo or  Apyroro,  o qeM

99llnerenrcrByeT orHocriT€r'rbHo Hrr3Koe 3HarreHHe KoBapr.rarIHa.
HHrepnperauHf l  3narreHut i  oqeHoK xosap[aqurt  AonxHa rrpoBo-
AIlTbct'far{HM Nie 06pa30M, KaK Lr ArrcIjepckir, Ho np]r 3ToM cr'reAy-
er noMHI{Tb, qro paccMarpr.rBaeMble 3uaqeHlrrr He cJIr{IuKoM coAep-
xaTeJlbHbl, TaK r{aK OHLI SaBHCST OT enI.tHIiU U3MeoeHIlg.

I
I
I

Xpona (X1)
Hrrxe.,ru (X2)

570
l t37 , l t

I urr. u
I sz2

: ̂ *iL' H. x,ix,,- i ",, i",,j-  , ' = l  i = l  t - l

Tenepl ,  Bo3Bpauascb r i  feoxrrMrrqecr{ r iM AarIHbIM, i lpuBeAeH-
HblM B ra6t. 2.3, MoxHo Bbtqirc.iurrt '  oueHrci xonapuaqufr AJrrr BCex
Tpex sneMeHroe.  o6osHaqatr  coAep)KaHHr xpoMa Lr  Hi lKeJr f  coor-
BeTCTBeHHO uepee X1 H X2, Ir{o)KHo BbIrlHCd'I}tTb BeJIItqHHbI, [pHBe-
AeHHbre B ra6Jr .  2.4.  Mw 3HaeM renepb AucnepcHn X1 (xpoua) H
oIIeHKy KoBapHarInI{ Me)KAy Xt vr Xz (xpolrtoru u uuxe.leu). V sac

48 4-201 4g



Anq oqeHril creneHn ssaaluHoft cBtl3u MexAy repeMeHHbIMI{P

n" ri"ra"urefi or eAVHr';r\ Ir3MepeHI'Ir '  I{cnor'Ib3yercr xoaQQuIrHeHT

Koppe.rrflul. lH r, roroputi npeAcraBrqer co6oli orHoueHl'Ie KoBapHa-

tt" 't i  ,c"y* nepeNIeHHbIx K npoI43BeAeHI'Io ux craHAaprublx orKiroHe-'

H l t t i :

I

I
i

*J

I-l
_l

I

i

5

4

3

')

I

0

r0

r tn :  cov  tn l \s f ) ' (2.23)

Tax xax xoa$@uuueHT KOpp€,'If l IIHII f lBJIfleTcfl oTHOIleHHeM, TG'

3Ta BeJ-lHqI4ua 6espasn'repHat' f lpu arona lioBapualrufl Moixer paB-

Hflrbcf Bed'ruirHHe npousne4eu[a cTaHAapTHbIx OTKJiOHenAli_ pac-

cMaTpuBaeMblx nepeMeHgblx,  Ho He Mo)Ker I IpeBbl [ IaTb ee '  f loerO-

rry xot${_rlrIHeHT KOppenqqr{H rrplIH}IMaer sHaqeHLIfl B I ' lHrepBane'

o i  - t , co  + t .  Ec . r ru - - xoeQ$uq i l eHr  Koppe ! ' I f l I I I {H  panen  +1 ,  3 ro '
1,'t ia3brBaeT Ha npflMyIO .nnuefiHyto cBs3b Mex(Ay AByMtl f iepeMeg-

surnru.  EcnH xe xoeQQnqr leHT Koppe, l f l l lu l r  paBen- l ,  a to vKa3bl-
Baer Ha ro, qro oAHa nepeMeHHag I' i3MeHtleTctl B npoTIIBoiIoJIOX{-.
iroI,r HarrpaBd'IeHIlH no orHo[IeHIiIo K apyror?. Mex4y ABVNIT vno-
l"rqHyrbrM[ xpafiuuun c,'IyqarMLI HaxoAnrcr cnel{Tp MeHee cllJIbHbIx-
css3eir, BK,'rrcqalouruit cny'tafi, paBeHcrBa xoarlQzqueHra Koppens-
ut.trr HV,Irc, qro yKa3bIBaer Ha no"lHoe oTcyrcrBl' le rlo6ofo rIIna.
r u Heli sr,ix g aBI,IctiMocrel?.

Ha pac. 2.16,a uao6paxeua crryalJ'Hfl ' '  KorAa cI'IJIbHag Koppe-

"'rf lrrufl \{e)KAy nepeMeHHblMlt or{eBHAua i.r xoeQQHqueHr Koppens--

Xz

r  =  O  J A

e

a
o

X, x1

Prrc. 2.16. Toqequue AlrafpaMMbr, r.r ,rJrncrpripyrcufie pa3nnqnbre r<oecpQuuueHrbr Kop-
penquHr.r MexAy AByMs nepeMeHHbrMI.i

Psc, 2.  14.  , [ ,uarpauua paccexHxtr  IB-YX nepeMeHHblx c BL' ICoKura xo:$( ln lneurou
KOBap i laI I11H

T'

t

o

a

X r 6

t -
I
i '
I

I
I
i

l .
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2  3  4  . . b  o  r
A 1

paccetH'ufl aByx nepeMeHl{blx c
BapHaul lH

r  =  0 ,98 r = 0 5 4

r  =  -0 ,90 r  H e  o n p e A e , t e H o r = 0,00

Pnc. 2.15. ,[,uarpauua HII3KIIM xoadQnuuentoM Ko-

b t



I {Hr . r  noqr i l  paBeH +1,00.  Mesee f lBHaq r ioppeJr f l r { t r f l  uso6paxeua
' i ra puc.  2.16,6.  B erou cJryqae xoeQ$r. rquenr KoppeJrnr l I l r  paBeH
ro, ' rbxo +0,54.  l lonoxeuue roqeK Ha pi ic .  2 .16,a onpeAeJreno no
ta6.nuue c, ryuar ' lnurx qr . rceJr ,  r  no3roMy 3HaqeHHf l  4oyi  nepert reHHbrx
coBceM He HMeroT cBff3u lpyf c Ap-vroM, o qeM cBLIAeTe,'rbcTByeT
xoa$$rrur'reHr r(oppe"{flqrru, 6,lrrsrrHri x ur',rro. OrpuqareJrbuafl r{op-
peJrrurroHHaf l  3aBrrcuMocrb c xo:QQrlurreHrou r {oppeJr f fur{u,  paB-
sulr --0,90, ltso6pa>xeHa Ha pr.rc. 2.16, e, xoropnii rrJrJrlocrpHpyer
ror c,t\ ' .Ia11, r{ofAa oAHa nepeN{eHHarr yMeHbrxaercq, B To BpeMq
KaK Ap\,faq yBedrrrqr.rBaercr, 14urepeculrri npe4e,rlnuft c,ryvari
npeAcraBr ' ieH Ha pr , rc .  2.16,  d:  oAHa neperueHHaf r4HBaplraHra,  r .  € .
ee 3HaqeHrrfl He u3N,reHflrorct. l lonnrra Bbrquc.Trlirb xoaQ$rqueur
Koppe, ' r f l r { r r r r  I rpr iBonHr x ueo6xoAur locrn AeJreHVf l  Ha HyJrb;  B 3ToM
c,rrlrqsg rio:;rFrDituuegr noppe,rflt lrrr.r He orrpeAeJreH. B npr.lMepe,
uso6pa;xeHHoM Ha puc.  2.16,  e,  or{eBr. i , r ,Ha 83auMHas 3aBircnMocrb
Iv{e>KAy IB}'x,trr nepeMeHHbruH. Ha6,rnAeHrrfl Xr w Xz pacnoJrox{eHbi
Ha orip\';. i{Hocril, noSro\{y coorHorxeHue N.Ie}KAy jlB-VNrfl nepeMeHHbr_
MH MO)KHO npe.:lcraBuTb B BrrAe

X" : l  a ' - f r ,

B npe.lIo,!o]xeHIrH, qTo qeHTpoM Oiip\,)t{HocTu flB!'rf leTcfl HaqaJIo
KoopArrHar. Pa4rrlrc oKpyxrrocrH paBeH a. O;1Haxo ec,rrH BbrqlrcJr[Tb
Koppe, [ut rn MelK. l ,v  x1 r7 x2,  oHa or{axerca panHor i  HvIro.  3ro
ilporrcxoitr.rr rroroN,ry, uro xoe$$HqrreHT KOppelrfiuHrr ecrt Mepa ,'rr.r-
Her iHot ' r  3aBHcLrMocrr4. . ruex{Ay, [B]rMq rrepeMeHHbrMH, a yr ia3aHHoe
COOrHoiUeHHe HeJIHHeiiHo. CyulecreyeT MHOf o BO3\.,IO)KHbrx HeJrfi-
FreiiHbrx coorHotueHur?, xoroprre N,loryr Bo3HuKHyrb Melr{Ay AByMfl
IIepeMeHIrbIMH. B noAo6uoii curyaqurl r<oa$QuureHr r\oppe,rqiI14H
HeJrb3rr cqHTarb y,[,oB,'IerBoprrreJrbHorl uepoii creneHrr raKr.rx 3aBr4_
Clttr,tOCreft.

Ha npaxrnKe Bbl6opocuuri xoeQSIlqlleHr Koppe,rrfiur{n r Bbrquc-
rrrrercrr no QopMyJre

(2.24)

Tax xax ,r r.r3Meprer .nuHefiuoe coorHoureHne Me)r{Ay AByMe ne-
peMeHHbrMH, MO)|(HO OnpeAenHTb ^rlprMyro Jrr.rHHro, xapaKTeprz3ylo_
rrlyro 3aBHcHMocrb Mex{Ay Hr.rMu. 3ro saxHHfi aonpoc-crarucrHqe-
CKOrO KOppe,' I f l I IAOHHOIO U perpeCCHOHHOfO aHaJIHgA, sBntIOUIefOCt
ocHonort 6o.luuruscrBa MeroAoB annpoKcl{MaUuu noBepxHocrefi.
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T a 6 " r I I u a  2 5

Pasueprr paKoBIrH 6Paxnono.q
poaa ComPosita, r'ru

l IJ l  pH l  n

I  E , 4
1 6 , 9
r  3 , 6
i l , 4
7 R
6 , 3

r i  4
1 5 ,  l
l n  q

a 7
7 4

,*"'r'){ ,*

.[,era,rluo sTor Bolpoc 6y.4er paccN{orpeH B c.lcAyloulnx fJIaBax'

a sn,ecb r\ '{bl ocTaHoBIIMCg I{a npolleA}'/pe BbIr{lIc, 'IeHI'If i  Be"rl lIqI' iHbI r.
l lpn 6uo;rofnqecKux Llcc,'Ie!,oBaHI'lf lx o6bIqHo Ha6.nnAaercq

cHJrbHafl rioppe"tlf l I l l tf l  ceoficre B npe,4,eJIax oagofi 6uo.noruqecxoii
rp\'IInbI opraHLI3MOB, raK KaK pe3yJIbTaTbI II3MepeHI'Iff orAeJIbHbIX
xapaKrepI ICTLI I i  B 3r Iaql l reJ lbnoi i  crenenu 3aBlcqr  or  o6uux pae-
ruepoB oco6rr .  Tax,  uanpuMep, B ra6n.  2.5 npI ' lBeAeHbI pe3y, tbrarb l
H3MepeHnff .4JInHbI II ttrxpLIHbI pat(oBHH 6paxrlono4 poAa Compo'
SiIA.  KAX J ' ICTXO }/CTAIIOBi lTI , ,  I , IMCCTCff  CHJIbI ]Af l  CB'3b ME)KAY STHMH

ABYT, l '  XAPAI{TCPIICTII I (AMI- I ,  O qEM CBIIACTC! ' IbCTBYCT BbIqUC,, ' ICHHOE

3Har{eHue nu6opouHoro xoa$Qli t1}reHra KoppeJrruuH.
I.'rs snquc.rreHrrfi oueHKr.i xoaS$rzqueura KoppeJrflrIr{?{ MexAy

irB\/r\,rq cror6u.al'rrr uslrepeunfi noAcqr.rraeM coorBercrByrolrue KBaA-
parbr n cMeuaHHL,re npou3BeAeHuq. 3ro cAeJraHo s ra6n. 2.6, rAe
Xr _. IJ I I IHA,  XZ- I I IHPIJHA. KOO$QUUUCHT KOPPCf lqI I I , IH,  PABHbIf i
0,99, ora:uBaercfl orleHb Bbrcor{r{M, lrro noATBepxAaer noAo3peHne
B roM, qro nr,reercq nprMas cBq3b MeMAy AJrHHofi u tuHpl.rnofi pa-
KoBuHbr. Cro.nl cu,rrbHble 3aBucrlMocrlt BcrpeqarcTcq He Bcerd,a: B
r l .e i icrBrrre lbHocrt r  BecbMa o6trqsu saAaqH, B Koropblx rpe6yercf
g_rrpeAeJrHrb, cyxlecrBver JrH xorb xaxaR-nu6y4t Kopperrruus.
K arouy Bofrpoclr Mbr eule BepHeMcs.

Haoep,eHHas Koppelcurfl

Hexoropne Koppe.rflur4r.r MOKAy [epeMenH[,rMlr He orpaxaror
cooTHollleHl,ill rraexAv HI]MH, Ho oHI-,I I,IHAyIIIIpoBaHbI onepaIlI-IflMI,I
vnu npeo6paeonanuRur.r, KoropbrM 6u.tpr [oABeprrryrbr nepeMeH-
Hste. ,[,ne He3aBr.rcnMbre cnyuafinue BeJrr{rrriHbr o6srqiro r.rMercT Hy-
"'reByFo Kopper'rqqaro. OAnaxo HeKoropbre onepaqr.rn HaA nepeMeH-
Hbrlvtrr r\{ofyr np}rBecrr.r I( KoppeJIflIlI,ILt, orJrHqHofi or HyJIg, xorrr
XexAy Hr.rMH He cyulecrByeT HuKaKoro ,rugefiuoro coorHorfieHr.rfl.
\-yilIecrByrotqile Koppeilfl\utr Moryr 6urt ueNrexeHbr r.rJlr.r 4axe o6-
P AXICHbI TAK' IMI{  ONCP AUH'IMI- I .

'rr: ,-ft- -

,**,, *,u-+ (,1 ",, .)',u)
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T a 6 n n u a  2 . 6 ,Burqrc;eH.re cyMM xBaAparoB, cMeruanHux nponsne4enriir xoarpSuqnenra xoppensqrn rro AaHHbrM ra6n. Z,d

\ , 2
xl

-ll,,nusu (s crrr) ocefi o6Paaqoa
Ocu nePeuuc.leru n

T a 6.rr lr ta 2.7
raJlbKlt, co6panHofi Ha nJlfxte,
nopc,[,Ke nsmepeuufi

a
b
C

d
e
f
g
h
i
i
Cyuurr
CperHue

Koppe"rarrrl.r rrt:0,279 rr.s:-0,021 rr,g--0,349

LByx oceii H rperbeir ocbro (HanpHMep, Melr(Ay bla B orHoueHI{H K
c ) .

HasereHHr-re i ioppeJrrirIHH, rptrrruHflroulrJe HalI6oJrbrrlee 6ecno-
KOricTBO, - 3TO J'IOXHbre OTpUUaTeJrbHbre KoppeJ'Itqnu, I ioTopble IIo-
flB!'tf lroTcfi B 3aMKHyTbrx MHOXeCTBaX AaHHr,tx. JaMKHyToe MHo)Ke-
crBo IaHHL,IX -  3TO TaKOe MHOXeCTBO, B XOTOpOM CyMMa BCeX
IIepcl,4eHrrbrx, r43\{epeHHbIX Ha rrH,{HBrrAyaJrbHbrx npeAcTaBr.rTeJIsx
MHoir iecrBa,  paBrra 1,00 l r . r ru 100%, qro o3HaqaeT,  qTo 3rr r  I lepe-
MeHHbre [pencTaB"rrflror co6or? olpeAeJreHHbre lponopuH]t oT ueJlo-
fo.  TaK Kar{  cyMMa rrepeMeHHblx ecrb Qnxcupoeauuo€ 9r4cJro,  To

T a 6 ; r s q a  2 . 8
, ,(nl.rurr (n cm) ocefr o6pasqon raJrbK[, co6paunofi Ha nrq)Ke
(a - nau6o.nuuas ocb, b - nporvrexyrottHag ocb, c - ralrueturual ocu)

X X , z : 1 6 3 9  6 o \ Y . - 7 , . 1

338 ,56
285, 6 I
1 8 4 , 9 6
I  29,  96
60,  84
39,  69

r  B , 4
1 6 , 9
1 3 , 6
1 t , 4
7 r B
6 , 3

283,36
255 ,  t 9
148,24
l  i 0 ,  58
57,72
33,  39

l (  |

r  0 , I
a 7

2 3 7  , 1 6
2 2 8 , 0 1
l  i 8 , 8 1
94,  09
54,76
28, 09

e

l 6
l 0
l 3
1 4
9

i 6
6
9

l 3
109
1 0 , 9

7
5

L 2

1 6
8

l 3
3

l 5
l 0

94
q 4

8
l 0
t 2
l 4
I

l 3
o

I
l 0
98
9 , 8

8
R

I
t 2
5

l 1
l 3
l i
q

9
98

A R

sp ; r : ( 888 ,48 ) -  
( 74 '4 ) (63 '8 )  

: g7 ,37 .  CoV12_  
y { :  

r n ,n r .

sst : (103e,62r-  r 'n ' : r "  :117,06.  ssr : (760,92)_ fT l1 :  82,51.

"  I 1 7 , 0 6t , ' :  rJ: :23,41. s,:Vr{T:4,84. s22: €j l :  ro,so.

s,:7T6So:+,00.
t9 .47'' ': [lTJGrd : o'eer '

I lpe,1lo"' ioxuiM, qro o6pasuH fa,rbKn c,ryqafiHo Bbr6aparorc_q craJrerr'oro n'rfx{a H r{3MepsrcTcfi Tpir oproroHaJrb'bie oc' Ha riax-
ff#"ii' "i'l'l; I'* :::,.- ::."y9I,,;.til;' ;il;;,;;; ff "; fr;
:i y* 

"i:,1:'y?*g:o :a ilb,\ 
"e npe4nprn *, d,." ;;;' ;; ;';" #;

li "?.10 : : :: : ; *:r:: .6 "j i : 9 t ; p J^ y ";;ff ;;' ;;; ffi ii'i' ;'iJ"T;
lI#: J" -:: f :j,:l_"::_" y,' u n n u,,'; ;;;;;;;;; - ;": ,i' J''#:i"J l;
: i":' I : ": y.{. : :y :'| _6 o rr b "' u e p r, ; ; t ;; ;; ;;;' ;;;, 

- 
;; " ;;, T T#

l ; f r fun""u 
uao6opor 6yaer i i ruerr lauru,u pasuepu ro BCcM rpeM.

_ _l lu6r. 2.2 npuaele'r,r 3aMepbr, cAeJraH*bre Ha Ko,rJreKrrr{u.rar' lbKll, H IiOppeJIsIIHr{ Me}KAy 
-nepeMeHHbiMrz. 

!auHure rari iKenpeAcraBneHbr B BHAe cKaJr f lpHbrx 4 l iarpauna Ha prc.  2.17.  Olnaxoec.Ilr{ relepb oclr nrr6paru B cooTBeTcisuu c cofJrarrreHrreM _ ro.orrpeAeJleH'p sau60,rruras ocb raJrbKH - A, HalrMe'blrra f - c;.cpeAHqq -b, ro raKoe^ynopflAoqeHne npuBeAer K H3MepeHHro Kop-pe,raqafi (ra6,r. 2.8). Oio bcoOenHo-xoporo Br.tAHo ua cxa,up'orl:.uuarpaMMe (puc.  2.17) ,  raK KaK raKoe o lpeAeJleHae npHBoAHr r (cMerIIeHArO BCex roqeK B npeAenax ceKropa Ar.rafpaMMbr c yfnoMl45'. B c6ny sroro Bcerla. AoJrxHa cyqecrBoBarb noJro)KnTeJrbHarr,Koppentl{Hs MexAy Jrn5ofi napofi oceft, unw MexAy orgorueHr.reM}fi
54

a
A

u

e

h
j

i
Cyuuu
cpeAune

8
i 1 6

T 2
l 3
l f )

l 4
l 6
l t
1 5
l 3

t34
1 3 , 4

e

a)

I
K

8
l 3

J

I
I

69
6 , 9

Koppeaauuu r oo:0,597 ra":0,499 roc:0,467
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I  n  -  n  n " ,

0 c s  J

0  c u  b
pacceflHur ,c,nuu ocerl (s_cu) o6paerloB raJrbKr.t, oro6paH-HI,IX HA |ATCqHOM II,,],XC:

,_ rc roA,He, {axrue  co6par_r ,^ . .T1-y j lo l t  6_s3MepeHHr_p,accopT 'poBaH6r  
no  ocqM a ,  b ,  c ,sro qptrBe,ro K cMenle*Hro Bcex roqeK inx" auaronaa;;i;;;r l;;5,".",

A  H[ '14ApL4T

VBe,tHqeHr4e AoJtl  oAHoii  nepeMeHHofi Mox(eT JIHIIIb npI '{BeCrH K cO'

noaure""to AOJIU Apyfsx [epeMeHHbIX'
'  

B OritpttroNl N{HO)KeCTBe, B I{OropOM II3MepeHIIt He nPeACtaSnq'

rcrcr B nit .  .e npOnOpqUfi AB)'X , ' lv HeliHo HesaBIlcII l \{bIX nepeMeHHbIX'

6\,-ter c:, 'uleCrBOBaTb I<Oppe,l f l l lHq, KOTOpafl He3HaqIIMO O',I ' IHqaeTCtl

o i  Hvaq.  Ec , r t t  o rxpuroe l r t lo )KecrBo AaHHblx  3aMl iuyrb  [peo6pa '

3OBa; i ie ) , r  r r3MepeHI I i i  B  npOnOpquI . I ,  TO t IOsBsTCt  ! ,aBHO 3HaqI IMb le

( ) l .p r ruaTe. ib r {b le  KOppeJI f l I l r I I i ,  xOTt  I l cxoAHble  naHHbIe  npeI ,cTaBIq-

,11  L( )6o i i  coBeptxeHHo I Ie - laBI ic l IML le  nepeMeHHbIe .  B  c req l la , r rbHoM
( ' r v r t J c  3 i i \ r t i i l )  T o l i  T i l 6 . l l l u L I  f  a H l l b l x  , l J I s  r p e x  n e p e M e H H b l x  I i o p p e -

J'rf i l l i : l I  r lex(Ay 3axlKIIy' ,rbI i \ ' lH nepeMeHHbIM]I oi lpeAe,' I t ]orct l  To, ' IbKo
qepe3 !. ircf icpcl l l l  B cooTBercrBIII I  co c"r ier]1rrculuM cooTHoueHHeM

. .oz - -  (s, r  {  srz)
'  L , 2

Z J l J '

co

j

o

N

,
;

a a

a C

o f

a e

6 n
J

. J

i
.'l
: l

: l- l

I

I
. d . t  9

o i-  o D

a e

o f

a U

. c ,  
i t o c

a 4

e f
O o

J

f r . J . C  . L

a l l

C c s  a

Pnc .2 . l 7 .  l ua rpau l r a

,?.t 1"10ffi #"il"i;::l:li5_ 
.fjj 

l*:HruAprrr-c.iraHer{ KaK KoMnosErraoH-cHcreMa. 
'l 'ouxll 

xaparrepn3yror cpelHue ;;;;; 
v"urtLq ^ar roMIIo3EIrI{oH'

$opuauua fn.p"ij, ,.sreqeHHbrx 'rq crnqvr,-':"Yl^.1-"-p-% 
Be,tnfiHrroltos-gop u a ur.r a (n ep ur), r.rs i,reueH' ui ;; ;.',i#;,i ;" ii. ; i,J;#"ffi, jiffuff ";

(2.25\

- l 'ar i i r t ' -  
E3alr\rFir, ie r iol)pe.r i f l r tru npric) 'urr ,rroSr,rNr feo. ' loiHq.ecKIiM

Aa i l l i L rN{ ,  i {oTopbte  r {aHeceubr  r ra  Tpe) ' ro , ' rb l tb re  IUarpaMN' rbr ,  t tanp l l -
r ! {e  l ) ,  Ar ra ipaMMbr  necqar r r . rn  -  r , i r i lHa  -  i l3BecTHf lK  t r " I i l  Tpe- \oa3Hble
a i la fpar , l \ rb r .  3 ru  o6paTr rbre  coo l ' i l oure l r I i f l  npor rc re{ ia roT 143 Tofo

Sailra, rtro rro Mepe yBe"l lqeHr.rf l  rrponopqrri i  oA,Hor? cocraBJtsro-
Uleri  r ipoi lopql irr AB),x Ap! ' f  i rx cocTaBrf lror(rrx -Io,r)r(rrrJr )-MeHb-
LLI  ATbC' .

Plrc.  2.  1B -  aro rpe] ' foJrbHar AuafpaM\, ra ,x ! ropu.4 Harprrs -
i lHfl i4piiT - f.rrLlHa - cocTaB,'rgrclIIrrx rioMtroHe}lT oca.lorjHbrx Iop-
ilbrx nopo.1. HaUecenutre Ha prrc)'Hrie roqKrJ npeICTaB,'rf lroT ocaloq-
Hbre , ' i lrr0..rofi lqecKrre nponoputrrr n S-rpyroeo\,r }rHrepBa,re co,rreBoto
q, teHa Xlqrrcosa nepMcr<oir  QopruaUun Be,r , t i l . iHrrona B cKBaxHHe,
npo6ypeHuoi i  Ha repprrroprr t r  L{enrpa.nruoro KaHsaca.  Konr lo:u-
uhil 6bl"rrr Bbrquc"rreHbI no pe3yJ'rbraraM T-, HerlTpoHHofo, nJioTHocr-
Horo IJ  t r l iycr l {qecKoro xapora) I {a,  i lcnoJIb3yeNtoto r ] r t t  I l3MepeHIt f l
I IerFoqlr iurJecKIrx cBor icrB I rHTepBa, ' ia .  Er , l , ra  npo6ypeHa r{oHTpo"r tb-
tlafl cl(Bl.;KIlHa .1"'1fl oilpe^le.rteHHfl IIoreHI{uar'rbHbrx Bo3Mo)KHocreft
pa3I !1CX{eHUq paAnOar iT i {BHbrX OTXOIOB.

B Ta6" l .  2 .9 npune,qeHbr KoM1103Hr l r ] r r  l0  gH.repsa, ' roB,  HaHeceH-
Hbl . \  Ha pr ic .  2.18.  B uef i  rar{ }Ke [peACTaB!, reHbr A] . rc f iepcrr r r  rpex
MI' lH€plr , , !Or l tqCCKi lX TiOMnOHeHT U r{OppeJI f lq} IU,  BbIr i l tC,{eHHbre Ha
O C I I N B C  3 T H X  ! I i t . f l Q p C H I ? .  3 a M e T H M ,  I I T O  K o B a p I I a u H I I  H e  o 6 f l 3 a T e J I b -
Hbl  f . I l f l  Bbrql . rc, I reHr{ f l  r (oppe, ' r f l t {Hr?,  KaK 3rO 6trno nper lonpeAe,, IeHo
/ I l rc i lcpr ' r i f  Mu r r  eQQexroM 3aMr(HyrocrH.

I  i lh  : i3r i  j laHrrbre c r locTogHHbrMa cy i l {MaN{tr  HaH6oJ, Iee pacl lpo-
clplHeHbr B reoJofrrI{, 6br,ro npeAuprrHflTo Mrrofo IlonbrTor{ rrpr{_
NA'IL C[IbIC.]  CTATIICT}IqECKIIM CBf l3f lM I \ {C}KAY HIIMII .  I (OX U JITiNX

l lo :  
t  i l  r ; r .  l1 ]  npl iaolxr  HeKoropoe quc.ro cneqrra, tbutrx  crar t r -c,Tilqecrilrx r{prrreplreB, nprrroAHbrx L,r, TaKux IaHHbrx, gefiec IbJHanl lca, ' I  KHHry,  nocBf lqeHHyro npo6,reMe 3aMKHyTocTrr .  I (  coxa,re-

nrrru, npe.lJlaf aeMbre crarticTriqecKae npoqeAypbr He yHr.rBepcaJrbHH

!
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f iafl
cxofi

0  c l  1
0 c t  2

I

I
I

C o o  o a
f .
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a

O c s  a

tHrepnanou l ,b rr l
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T a 6 a s 1 1 a  2 . 9
Jlrto,nornqecxnfi cocran (c rouxocrurc no byo) r,E-uerponux rr'repBaJroB

a nepmcrofi Sopyaqnn Beaasnrrora s (errpa"rrHbnr Kansice; oqeHKu ocnoBanu
na nerponpaQHqecKllx tl3Mepenurx rto pe3ynbraraM xapora]r:r cKBaxftH

d
D

u

f
g

h
i
i
Cyurru
Cpe4aue
.[,ucnepcuu
Crau4aprHne or-
KrogeHut

290
29

832,22
28,25

962 ,22  -  ( 832 ,22  +  1001 ,  l l )
2 .28 ,25  3 r  , 64

E32,22 -  (962,22 + 1001,n\
2 .3 t , 02 .3 t , 64

- R 7 r  1 l

I  787,  66

u

5

bl)
60
5

l 0
90
l 0
25

20
30
80
25
oo
90
85(
45
r 5

75
65
l 5
I U
5

60

430
43

962,22
3 l  , 02

284
28

l 0 0 r ,  n
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I 'unorernqecxoe pacflpeAeJIeHHe 3HaqeHsfi g;tuttut oco6eir poAa Compo'
sLta

Tenepr paccN{orpIIM u3N'lepeHlrtl lxl lpHHLI, I ioropble 6lt;rtr cAe.naHu
npr] ucCJIeAoBaIIuII 3Toii o,{eHb 6o.rrr,ruoli I ioJiJIeKrt.l lH CompositA.
Paci rpe"e, leHl ie sroro nor{a3are. l f l  no $opt ' te  Har lo\ l l ]Haer pacnpe'

AeXeHlle .l.,TIlHbI, IIo efo cpe.{Hee 3llaqeHlie }I cTaHIapTHoe OTK"IO-
I {eHrre B 3rOM C,ryqae I iHbIe.  oHo MOXer BbI fJ I fAeTb,  I {ar ipHMep'
f lo j ro6i io  rpacpHxv,  I I3o6pal l ieHHoMy Ha p\c.  2.20,  co cpeIHIrM 3Ha'
qcHrietr,r i0,3 rravr rr craHAaprIJbIM orK.rloHeHHeM 3,6 uu.

i\Lox{er\{ dr}r Mbi crraBHr{Barb ABa pacIIpeAe!'IeH]It npyr c ,[p]'-
.or\,{? H3\repeHHfl [poBeJIeHbr B OIHI]X I; l rex x{e eI[HHIIax, qro

o6rerqaer npo6,lerrny cpaBHeHHfl pacnpeAe,'IeHIIi i  AJIIIHbI It unpH-
slr. O6a 3rrr pacrlpeAe.rreHrirr N{ox{Ho 11306pa3arb B oAHoM H roM
)Ke r'raC[lTa6e, A pesy"rlbTaTe rlefo nOIyqi.IM pHC.2.21.

I (oneuuo,  cpaBHer{He 6u,ro 6u t tpou1e,  ecJrr {  6br  o6a pacnpe,r .e-
JIeHrr t  r ,Me, ' iH o l r r r r  H ToT )Ke ueHTp,  T.  e.  paBHbre cpe.4HHe 3Haqe-
sttq. Mu \,rolKeM u,eHrpr.rpoBarb Hx rro orHouerruio K o6ueMy cpeA-
HeMV 3HlqeHl{IO, BbtqHTarI nojlxoAfrl{ee qrlc"{o H3 Bcex 3HaqeHIIIi
coBoK\ ' r rHOarH (n, ru npH6aBJl f lg  HeKoTopoe qnc,{o K 3Har{eHHf lM
Ap]'roii coBor(ynHocrrr) raxll i ,r o6pasorra, qro6u cpeAHrre 06eHx co-
Boi(\ 'nHocreii cosna,rn. Buecro srof o BbrqreM coorBercrBvrouee
cpejr.Hec 3Har{eHIJe I.{3 Kax(Aofo Ha6r}oA'eHHf B xa>r4orYt II3 AByx
coBcr iy i i r - rocre i?.  f loryr{ } rM HoBbre 3HaqeHHq. 3ro npeo6pa3oBaHae
cnBttfaer KalKAoe H3 pactrpeAeJreHHft BAorb ropH3oHTa!'rbHori ocn
AO "iex nop, noKa I{x rleHrpbr He coBilaAyT co sHaqeHueu 0, ln.nf-
Ioulx\,tcfl cpe,qHHM A"ls o6oux npeo6pa3oBaHHbrx pacnpeAeJ'reur-rfi,
I tso6oaNeuHbrx Ha puc.  2.22.

5 paccMorpeuHoM npnMepe Mbr cBf l3aHbr pa3rrepHocrbo pe-
3y"lbraroB u:uepeuHft, Bbrpa)KeHHofi s r\arirruMerpax. f lpir erou
HIII(aKnx npo6,reu He BosHuKaer, ecJII{ usr 6yAerra cpaBHnBarL, pac.
npe.lereHlrq ,EJri{Hbr H rxapHHbr, Ho ecJrrr Mbr 3axorr.tM cpaBHHBarb
rr l l  DSCnPeAeJIeHHs c pacnpeAe,reHHf lMH, XapaKTepH3yro[ l l rMrr  Mac.

-  l !q1 . l t_  (832,22+e62.22 \  _7c3,47
2 . 2 8 . 8 s . 3 1 . 0 2  l 7 B 9 . E 5

[19, 1] rr e Hacroril lee BpeMs Her B[o,rrHe y,aoB,rerBopnreJrbHoro
r\{eTOAa BbrqucJreHrif cr]Jrbt cBr3efi rraex4y rrepeMeHHbIMrZ B 3al{r{Hy-
Tb]X MHO}KCCTBAX .IIAHHbIX.

N POBEPKA TTI I IOTE3b I O HOPMAJIb HOM PACN P EAEJI EH I, I  I I

llperx,r,e .{er\a t'poAo!'rxr.rrb usJroxeHHe, Bo3Bparr.rMcq Her\.{Hofo.
Ha3a/l '  I i  pacnpere, ' ieH[f lM gacTor H' B r]acrHocr]I ,  K HopManbHoMy
pacfipeAeJresrrc' Ec.nu BMecro rofo qro6br paccr{arpr.rBarr osr60p-
Iiy ro,rbr(o rrs luecrH 3rraqeHHr?, npeAcraBJreHHbrx B-ra6"u. 2.'c, is-
[repHTb AdrrHHbr paKoBHH OqeHb 6o"ultuofi KOrrJrexuHIt Composita, ro
MbI yBlri l l4M, rlTo qacToTHag AaarpaMMa 6yaer BbIfJIflAeTb aHaJrO-
rr rqHo rpaQury,  uso6paxeHHoMy Ha puc.  

-2.  
lg .  CpeAHe: l i ,  3Haqe-

HHI' AJIHHbr, B if,aHH.M c"'ryqae paBHoMy 14,2 vm, 6lae" coorsercr.
BOBaTr, Haw6oilbutaq qacTora, a nocrenegso yMeHbrIIapilIHMCrI t4
yBer'Iur{HBarouruMCfl 3HaqeH}rrM 6yayr orBeqarb yMeHbIxarcrtl i{ect
rracrorbr' f lpv6nnaureJrbHo. aee ipeiu paKoEHH .[OfiaAaror B rrpe-
AeJIbI HHrepna.na (p-s, p*s) c Uenrpo]v B roql,ie yt:14,2, rpnqeM
orIeHKa craHAaprHofo orKJroHeuux npu6nu3HrerbHo DaBHa 4S ttv.
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P_uc. 2.22. pacnpele.neuas 
sgaqeHfir i  pu^Arlrr'hr lr *"p"*i"iloo.;fi.;;'b',;;:! i[i:,.2:?9j_.--Pu.npuou4u""" srraqe'rri- 

posita ;;;"*1""t:luuu^_oco6eii poti Ciii'ii'.
n."o J' ".'pfi ,,.iu :f 3i:ffi :-#i. HMero r H y.

orK,,IoHeHue, paBHoe 
ral{;l4 prHoe

cy paxo'r,H' ro HaM 3TO cn€r:r.Tb He yAacrca. clrulectByer r,rrl Ka-xoe-nu6o AorrorHrre,,rb:":- ;t;6puJoiu"ru, Koropoe nosBo,rrercAerarb HarIH paclpeAeaeHis oJlru"aorrlaMrr ot eAHHr.rq rr3Me-peulrt? Olno as raxax up.uu*u,i-#H a 3 br B a erc'r ., o na 1q 1-1, a q;efi : . o;;;, JiJr.".T: lff iu"fH?X' Hl
;;';".',i.il:H""*'rl:"n no'* 

" 
r Joi"?"..39ru no HyneBoe cp e^r'eesesnrls;;;;;;;lhT#T.ffi ':""""fffi 

:[r'i,:liT*ii;*llr.";3HaseHrt pacnpeAerrellir as -dA;;; ua1ltopewtrq tr AeneHHsX;mX[#;:uJ:: ";1 p u'"o.'" 
-n-rli"", 

naup,noe o,nnon.n,e p a c-
MatbHylo eoprrry 

ioBafl nepeMeH'aq relteer atunarpr"vt Hop-

Zi : (X; - X) lr.
60 

zL ) t  o. (2.26)

T a 6 , r u u a  2 . 1 0

3HaqeHEs KyMyJtfl rIrBHofi tpyuxqun pacnpeAeJl-eH tlc craH.qaprnoro
lropManbHoro PacuPe4e;renun [15]

c T a H . [ a P T H 5 l e
OTK,IOHlEHHg
o T  C p e l H e r o

3 t a q e H H q

-3 ,  0
- . ,  I
. - ' 9 R
- ) 7
- , )  A

_ ,  I
D Q
t o
o l

_ 9 l l
- l  q

- l  R
- r 7
- 1  , 6

t (

- j  . l

1 2

- 1  , 2
- t  I
-  I  ( l

Kyl ya,qrHs.
HAr  BepotT-

HOCTb

l l  Craxga0rnr te
ll oT&'roil€Htr,i

l l  dr cpeAHero

l l  
3HaqeHt r t

Kyrr yJriqrHs-
Haq BeporT-

luoc T b

CTa HAaprHbre
OTK,TOHEHHq
or cpe,lHero

3 H  a q e  l l i l t

Kyny.nsrHg-
l id t  BePOqT-

t{ocTb

0 ,  0 0 1  4
0 , 0 0 1 9
0,  0026
0 ,0035
0, 0047
0,0062
0 ,0082
0 ,  0107
0 , 0 1 3 9
c , 0 1 7 9
0 ,0228
0,0287
0,0359
0 ,0446
0,  0548
0, 0668
0 ,0808
0 ,0968
0 ,  I  1 5 1
0 , 1 3 5 7
0 , l l - 87

0 , 1 8 4 1
0 , 2 1  l 9
0,2420
a ,2743
0, 3085
0,  3446
0 ,3821
0,4207
0 ,4602
0, 5000
0 ,5000
0,5398
0, 5793
0 ,  6  179
0 ,6ii54
0 , 6 9 1 5
0,7257
0,  7580
0 , ; 'B8l
0 ,  81  59
C , 8 1 1 3

-;-l I

; 1 , 3
- j - i , 4

: l 7

- r 1 , 6

- l - l  A
{ l  q

-r9 0
: o  1

o o
r o D
' q  I

* 2 , 6
_L9 7
- - : . .q

o c i

- 3 . ( i

0 ,8613
0,8849
0,9032
0 ,9192
0 ,9332
0 ,9452
0,9554
0 ,961 1
0 , 9 7 1 3
0,9773
0,  982 1
0 ,986  r
0 ,9893
t r , 99 i8
t), 9938
{J,9953
0,9965
0 ,9974
0,  9987
0 ,998 1

pa3. 'urL l r rbrx coBoKynHocrer i  poga
Tenepr ,  KaK  3To  noKa3aHo puc. 2.23, Haurlr  r ipuBbre r{acror

Composi la HAeHrr. iqHbr. Xaparre-
p l icT l l i i t l  CTaHAap ' IHOfO HOpI '13r - IbL iOfO paCf lpe . : (e , reHI Iq  Oqet tb  XOpO-
mo lr3BecrHlt,  a ta6lnr{bl [noi] iaAefi ,  orpaHuqeHHbrx yxa3ariHbil \{ l t
cer l {eHraMx lpuBo i i ,  Mo}KHo Haf r r r . r  ncqr r i  Bo  BCex -v . re6HrrKax no
cTaTICTrlr\e. HalontHritvl ,  qTO nJlox-(aAil  Bbipa)KarcTcfi  npr\to qepe3
Bepo l t r l roc r r r .  t r4c r io , r rayn  cor (pau leHHyro  ra6 . tuuv  (Hatp i l r rep ,
ra6t .  .2 .10) ,  uo>r<uo sa-r t rn nro6,vrc eerroRrHocrt ,  cBf lsaHHyro co
c.r iyuafrHot i  nu6opxof i  us Hopua,r iHor i  cbeoxyrrHocrrr ,  sHaqeHrrr  i io-
ropor l  pacno,To)KeHbr B r reKoropoM 3aAaHHoM uHTepBa, , re.  Orsai ic
AJlfl 3rofo Hy)KHO 3HaTb Atrcnepctrro coBoriyrrHocTlr.

; laBafiTe cAe,rraeM Hepea!'tbHoe Ilpellno,'ro)tieHtle, qToMbt It(:cIe-
AoBa,lI l BCro coBor(yrlHocTb pola Composita. 3ro 3HaqfiT, qTo i!{bl
3Hacj t  cpeAHee 3Har leHrre AJIHH ee greMeHToB, paBHoe 14,2 l t t l t ,  u  ux
craHAaprHoe orr ( r ' roHeHue,  paBHoe 4,2 ur t .  Ka,<osa Bepof lTHocrb
I lo tB. I ieHurr  npn c l ! {af iHoivr  nrr6ope o6pasua,  l reuoueio 3 l ru?
Ar'Iff I lo"II l,geHlif l orBera Ha 3ToT BOnpOC npr,tBej,e\{ 3 r. lrvl x eAliHLI-
I {a lu craHAaprHofo orr ( . i roHe}rr r f l  I {  3areM odbarnr , tcs x  ra6,r .  2 .10:

2 : (3,0-14,2) 14,7 :

6 l



Beporruocrb [oJ'ryqeHHrr npeAcraBHreJrfl coBoKynHocrr,r p(
Composita, AIruHa Koropofo MeHbrrre - 2,4 cran4apruux orKJro
.HHfi, ecrt xyMyJrflrr.rBuafl BepoflrHocrb B eroii roqxe: no Haur
ra6;t. 2.10 HafiAeu 3HaqeHHe 0,0082, r(oropoe e geficrn[re,,rbHoc
oqeHb va,ro. Tenepb BbiqtrcJrriM BepoqrHocrb rrosBJreHtrrr npeAcra
BHre":lt, . l ,IIHHa KOTOpOfO npeBblrxaeT 20 rUu.

CHosa rpe6yeul ' lo seru,r i iHv npeo6pasyent B craux,aprHV
soDi{a.rbH.vro Qopuy:

z : (2a,0 _ 14,2) 14,7 : 1,2.
Tan rrar :  cvMMapHarr  i l , , routa j rb no4 xprraor i  HopN{ar , rbuoro pacrrpe-
Ae,reHr.rs paBHa 1,00, ro BepoflrHocrb noJryqeHr.rfl BeJrHqHHbr ,x, paB_
sori rr"l i l  6o.nlrueri 1,2 craH4aprHux crxncueHarl, r. e. 6o.urruel't,
qehr  cperHee,  paBHa pasrrocru 1,00 n r iyMv,r r f r l rBf lo f t  Oeporr l roct l i
rrorrrvseHur sHaqenur?, He npeBocxoAflrqux 1,2. L4laqe roBops,

P (x >-  1 ,2)  :  1 ,0 -  P (x  I  1 ,2) .
Ta6" l .  2 .10 . laer  Ha),1 r ivMyJr f lTuBHbre Bepof l rHocrr . r  B l , {orb / . to  1,2,
[ - r  Bbrqr l rae\ , raf l  Bepof i rHocrb paBHa 0,8849.  f loerotrv  Bepof l rHocrb
norB, leHi l r  oco6er l  Cotr rpos{ . ta ! ; ' r r lHH€€ 20 nal r  panHa 

'1,0000 
_

0"8819:-0,1151,  H.r r r  Her. {Hofr { r , {  6o.nt tue o, Isor? 4ecaroi r .  TeneDl
ts l r r r r r raJ l i { \1  Bepof i 'HocTu c, ryuai? l lcro n l r6opa composi ta,  l , , r r r i ta
xoropof i  : ionaAaer n r rurepei , r  or  l5  ao 20 l ru:
"4" - I f f  l )  X i : l i

,qas 20 r,i: i

z :  (15,0 -  14,2)  14,7 x  0,2,

z : (20,0 _ 14,2) f4,7 x 1,2,
P  ( x  <  r , 2 )  : 0 ,8849 ,
P (x -< 0,2) : 0,5793,

P(0,2 -< x -< 1,2) : 0,3056,

sa6,rrc.uessfi, 83flrble Ha!'Aaqy u3 coBoxynlrocrn

Cp;; i l . -  3Haqe'trr rn6opox o6osHaqeuut qe-

oes X

HbIMU BeJIHql'IHaMI'I '  paCnpeAer'IeHI.Ie KOTOpbIX CTpeMI'ITCfl K HOp'

ManbHOMy npu yne.ttr 'rt leHI'rH O6beMa BbI6OpKH'

[eurpallnafl [peAenbHafl Teopen{a raxercq Ha nepBblii B3r"itA

He Bnorne noHRruod; rpyAHo rlonflrb' f loqeMy cpeAHIIe BbI6opoK

Ao,rrxHbr noAql lHsrbca nopuansHoMy pacnpeAe' leHHlo '  ecnn o6pa3'

;;;- '6;;" 
""6punot 

Irs conoxyn'ocrli -coBepli leHHo 
Apyrolo- rl lna'

OAuaxo Mo!.eJII. lpoBaHI{e no3Bor'laer y6e4urbcfl B ToM' l lro 3Ta

reopeMa Ha caMoM Aexe BepHa. f lpe4nonoxHM' qro MbI  npol {3Bo'

.qilt, i  eu6opKy Il3 coeoxynHocrll, HMenuleft coBepueHno ornxqlloe

or  HopMaJIbHofo pacnpeAeJlenus U-o6pasuoro BI ' {Aa'  KaK 3To I Io '

;;, ;;5' ;; 
- 

iii. Z'.i+. bo.,,'u a s qa crb rrgAriBr.rAya JIbH blx s a 6,n13.u.e'

nuir s nu6oprie 6yaer i lonyrleHa Hs AByx KpaeB pacnpeAer'Iell i l t l '

Koropbre coAep)Kar nltx conoxyllHocrH. KorAa eTII 3naqeHufl ycpeA'

Htriorcq c IIeJIbIo HaxoxAeHufl cpeAuefo apnQueriluecl{oro' 6oJIb'

I IJ I ]C 3HAI]CHI] f l  I IOIAI I IAIOTCfl  HH3KHMI' I  3HAqCHUflMII '  B PESYJIbTATC

no.r rvqaercr  cpeAHee,  6. rusxoe K qenTpy pacnpeJ.e. [eHHs'  Tonlxo e

o.reHl peAKrrx o6croflTe,'rbcrBax, KotAa Bce c.l iyuaiiHo BbIOpaHHbIe

sa6;rrc,tesufl OKa)KVrCs 6.[r.rsxlrN.{, .nn6o K BbICOKHM 3HaqeHl'lt lM!

., ' tu6o x caMbIM Hl.tst tt l ,t, npI{ BbIqHcJIeHI.Iu cpeAilero MbI nonytJHM

3HaqeHHe, Koropoe CI{JIbHO OTIHqaeTcq oT qeHTpanbHofo'

3auetuu, uio ori6opoqHble cpeAHI'Ie 3HaqeHI'Is l(nacrepu3ylorctl
(co6uparcrcn n nyuxu)- n6,r[su IrenTpanbnoro 3HaqeHI{q runorerll '
r{ecKoro pacnpeae.rreHHe Ha puc. 2.24. Ecnn sTor sKcnep}IMeHT
noBTopurb rbrcflqy pa3 H 6o.rtture, To oKaxerctl, l lro ou6opouHue
.paln"e 6yAyr p"uanonu.atbcfl HanoAo6ue xopouro l.I3BecrHoli xo'

"roxoaoo6p-asLoft- 
nopr',raJlbnoii KpHBoft. llo cyuecrBy' re xe caMble

63,'

Btr6oprta 1 *+ At

Bur6opna 2 "----"-------a
Bur6oPra3 o+-+ X3

c o

l - ^ o o o
z

Puc. 2.24. TPlr nlt6oPxu u3 nrrt l

c  U-o6pa: t t l tn  Pac f lPere ' reHueM'

T' e. i lprrrriepHo o.{,Ha rperb o6pasu,oo norraAaeT n sa4aaHuli rrHTe0-
E A T .

I{eHrpallnaq rtpeAe,rbHaq reopeMa

B aioi, l ' 'pr]repe npeAfioJrara,rrocb, qro nu6opxa 6u.na c4e.naua
Ir3 HopMa,'rbHo pacnpe4e,reuuoli coBoKyrrHocrn. K coxaJreHgro, MH
o6H"ruo He 3HaeM, xaxoft Brrr rrNlee'r pacllpeAeJreHHe, u IrHofAa
n_oAo3peBaeN{' qro oHo 3HaqIITeJIbHo orr'Ir lqaercfl oT HopManbHofo.
HE eroro He cJreAyer, qro HopMaJ'rbHoe paclpeAenesng 6ecno;reg-
HO,  TAK  KAK HMCCT MCCTO 3AMCqATCJ IbHAg  I IEHTPAJ IbHAE IPCAENb .
Har r,eopeMa. osa yrBep)KAaeT, qro ec.rrlr au60pxlt I i3B,rleqerrbl
c,ryuarino lta ,rrc6oft coBoKynHocrtr, TO CpeAHrre, Bbrqr.rcJtreHHbIe !,Jtf l
STHX AaHHbrx, a trMeHHo ntr6opouHbre cpeAHlie, f lBJltroTcg c,lryqaii-
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Pric 2 25. Pacnpe.re,resrre cpe.(rrero
33rrrLl. \  Ha)"(aq1' l i :  coeoxl 'nnocrei i ,

t rpe . (enb$af l  TeopeMa n03BonreT y rBepxAarb ,  q ro  pacnpe,ae , re" " "  f  no  , , "pen cTpe\ l l iTc l  K  HOpMarbHovy.  4  -  pacnpeAeteHf fq  rcxoag l rx  sosox l .neocre?,
nearsr  e ; r6oprca ;  6 -e  -  pacnpet re l_eHnc , [  a rs  nu6opon o6rer ra  n :2  (6 ) ,  t r :4

(8 ,  u  n -25  (e l  l22 l

pe3yJrbrarbr 6r' ly'r noJryqeHbr, ecJrH Haqarb rroqrt' l  c .rrro6oro 4py_roro ^ I rcxoAHofo pacf lpeAe,r reHr. r f l ,  KaK, Hanpf iuep,  uso6oaxeHo Ha
puc.  2.25,  B3qroM l r3 KHr4fr i  l I .  J l .  f lanusa iZZl . ' '  

- - r - - '

Tax xar  pacnpeAeJreuue n l r6opoqHbrx cpeAHrzx crpeMr.r rcr  K
HopManbHoMy' To efo Mo)KHo onllcarb ro,i lbr{o AByMfl crarrcruxa-
MH -  Cp.AHAM rr  ; l ,Hcrrepcl le f i .  Kax reopernvecxoe,  TaK H 3M[rrpt -qecKoe uccJlexoBaHHr r roKasbrBaror ,  qro cpeAHee 3 'aqeHue sH6o-
poqHbrx cpeAHtrx paBHo cpe]HeMy coBoKyrrHocrH,  r .  e .  f ;^ :St .  [uc-nepcus nu6opouuoir  cpe4Hel i  panHa Alcnepcuu coBoKyrrHocru,  Ae-
leuuof i  sa o6re l r  aur6opxu,  un"  ,1*  :a2 ln .  CraHlaprHoe orK, , roHe-
Hue nu6opoqHbrx cpeAHux ecrb l<saApargbl r l  KopeHb r . r3 3roro qf lc-
i la v Ha3brBaercr craHAaprHoit ourn6xon o[euNn cpeAHeto, I,TJII{

64

. l  ;1.nr  6oJr, i l tofo qucJra nl r6opor o6r.eva n,
c pacI ]pe; ]eJ€Hrrei l r ,  or , r r r rqarcu{f iMCH Or HOp-

Ma! ' IbHofo.

- , ^^^ r^ . r rHnaDTHof iouu6ro f t 'Ouoot lHcb lBaer [3MeHr I I tBocrb 'Ko '
:I:.:; ;;;; ox'Aarb or cpeAHHx nu6opor< rpn noBropHoM
i u t J y r u

.ri"rn""-; au6ope t'ts roft xe conoxynnocrr'r' Crau4apruas orns6-

! - ia  paBHa

s":J/71i,

{ i . ' l  t l  . / ;  : 8 i iBa " l eHTHO

se : o { ln. t 9  o 7 t

I- lei;rpa.,t lnaa xpex,eilLHaq reopeMa Il03Bo,' i ler cQopn,lynupo-

Li ,u. r . t r  i r3 ' r I ICTl lqecl . ; l le  xpuTepHII ,  ocHoBaHHble Ha xapal{TepI IcTI IKax

rioplra.lr,uoli xpunoft, H npu.\,{eHflTb UX .!,ax(e B Tex cJr,vqaflx, KOf-14

:oBor i ) ' r rHocrb,  I I3  t ioropot i  n :qra ebt6opKa,  He pac1rpeAeJIeHa Hop-

,1rnoHo. flpe4no,lo>rii iM, qro IIar' leoHTo,'Iof, xoroprtfi 3a-HI'IMaJIctl

rrcc.neAoBaHLIeM I{g,'t! ' Iext11tn COmpositA, nanten oqeHb 6O.nguVrc

I l J I l l r y ' I l o K p b I T y I o 6 p a x l t o n o , l a u u ' I ' l c r o n a e M b l e B b l f " r t I A t r a H a ! ' l o -
frrr{Ho COmpOSitA, ItO tro pa3N{epaM OqeHb Be,rIHKIl, CpeJ.Hsfl .{,,r l l lHa

recrrH o6pasuon cocraB, ' I t ler  l lp I I : , {epHo 30,0 r ' ru .  Hanouur i r '1 ,  uto

i l I L , I < < 3 H a e M > ) ' q T o c p e ! . H e e I I c T a H A a p T H o e o T K J I o H e H I i f l c o B o K y t l .
Hocru Compqsi\t coorBercrBeuuo paBHbI npaMepHo 142 tt 4,7 uu-

Moxno Jrr . I  cquTarb,  qro HoBat  a l t6opxa 6paxuono4 6Hna Hssre-
qeHa H3 eroft cosoriynuocru?

Mu naoxeu onpe,{e"ry}irb pa3Hocrb Me}l(Ay cpeAHI.rM 3HaqeHI'IeM
narueri Hoeoft eu6opxtr II cpeAHuM 3Har{eH[eM coBoKy[Hocrn. 3ty
pa3Hocrb 3areM MO)KHO CpaBHIITb C n3MeHquBOCTbIO, KOTOpyIO MbI
5lr xorerr r.rMerb A,'rf i cpeAHlix snaqeHltti nlt6opox, c.nyuaftHo ns-
BJ ' reqerrHr ix  c  saAasHoft  coBoKy[Hocrv.  3ra LI3MeHqHBocrb 3aAaer-
,cr craunaprHofi ourr6xoii u ffBJlflercq Qyurirlaefi KaK Aucnepcll l ' l
- 'oBoKvnHocrr . r ,  TaK u o6reua usr6opxr .

Cpaeueune MexAy pa3Hocrbro cpeAHIIx H craHAaprnoft otttH6-
xotl ltorxuo ocyqecrBnrb no cJrer,yroulefi Qopitty.ne

o  . \ ' - p  X - P t: _
c / t

0 1 /  ' ,
l n

*M
uba*, Fm-

rlm* W^-

(2.28)

3ail,reruu, qro npoBepfleMafl crarucrur{a BbMIIcJIgercfl TaKIIM
.16pasona,  qro oHa s roqHocrt t  oKBaBa, ' teHTHa r ipHTepurc,  I icno, ' tb-
:rl/eMoNrv AJrfl cralr.q,aprr.r3arrur.r nepeneHHofi (cu. ypanueuue 2.26).
I l l)oBepfleMas crarrrcruxa Z Hoprr.raJrbHo pacnpeAeJreHa co cpeAHilM
l l {aqeHHeM, paBHbIM HyJlFO, I I  CTaHAaprHbIM OTKJIOHeHHeM, paBHblM
ir.I ' ttHirl le, ec,ru nu6opoqgoe cpeAHee Aericrenrertgo 6tr.rro noJlyqe-
Iio ,{Jitt rrrnorerri,{ecKcii coBoKyrrHocrlt. Ecnu Z xpaftHe BeJIITKo' ro
il l t l  BIlpaBe 3aKJltoqilTb, rITo HaIIla nst6opxa ne 6ltna r3f'Ta rr3 3TOH
conoxfttuocru. (Doplra,rnuoe peuleHae, oAHaKo, rpe6yer, qro6lt lr lt

! 'cTa HoB rr.rin coorBercrByloqylo npolreAypy AJ'In BbIqIlcJIeHI'If l  npoBe-

l) f i eMoir crarr.rcrlrKII.
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f leosbrf i  uaf B crar lrcrnqecxof i  npoaepKe rrrnores -  $oprray.nu-
poBr(a irollxoAruleri ranoresu o6 ucc.ne4yeuor? nepeuesnor?. O6uq-
Ho raKaf rnrrore3a Ha3brBaercrr Hy,reooft ,  o6osHaqaercf l  Ho v, B
cyxlHocrrr ,  r- iBJl f iercs runore:or? o6 orcyrcrBHri  pa3rnqnt.  Hanpri-
Mep, Moli(Ho irpeAfio/'ro)KnTl!, rITo AaHHafl ett6opxa B3flTa H3 coBc)-
Kyrrl locrrr, nvenuqeir 3aAaHHoe cpeAHee 3HarreHr.le. Hy.tesal rf irro-
re3a Bbrpaxaercq B Sopue

He : !.1,r : !-ro, (2.29\

KOTOpaff O3HaqaeT, qTo cpeAHee 3Har{eHue pl H3yrlaeMor? cosoxvn-
Hocru,  us r ;oropoi i r  6una nssra nu6opxa,  paBHo 3aAaHHoN{y cpeA-
HeMy 3HaqeHHro.

B Haruena npriMepe Mr,t Aol)r(HEr 6yaeu npeAnoloxrlTb, 1116
cpeAHee 3HaqeHue ccBoxynHocrr ,  uB r ioropof i  dH,rr r  sssr l r  6paxl io-
noAbI' rlaroAt{Iu}iecfl Ha nJIl lre, coBnaAaer co cpeAI{HIu 3HaqeHHeNI
coBoKyrrHocr t r  poAa Cotrposi la .

C$oprrry,rripoBaB Hyr,ieByio ri irroresy, Mbr Aod,rlKHbr yi{asarb n
a,'rbrepriarr.rny l i I{ei. i. l lolxoAsu{as aJrbrepHarr.rBa B erori crlrl, i-
t lalr Moxcr 6utl cnervnuefi:

I-I t : pLr*Lro, (2.30)
T. e.. r{To cpeAHee 3}raqeHHe coBoriyrrHocTrr, }r3 Noropofi 6H,[a ssgra
Bbr6opKa,  He paBHo 3aAaHHoMy 3Haqetr r r rc  pro.  Tenepu paccMorpr . iNi
JrpoueA"Vpbr r ipoBepr i r i  f i l rore3 i rprr  3aAairHoM ypoBHe sHaqnr{ocrH.
Ec.[u Aee rr3yrraeMne coBoKynHocrr oKaxyrcr pa3J*iqHbrMu, cJIe-
Ayer cAe,[arb BbIBoA, qro ircKolae\4bie ocrarri lr 6u,tri B3flTbI He Ir. j
coBoKyrrriocrfi poAa compositg, a- vz coBoriyilrrocrrr Her{oroporo.
Apyfofo poAa.

(ar< ior i lxo f r l tore3a c$oprtv , r l rpoBaHa, MoxiHo Ha ocHoBaHLIr I
HAITCTO CTATTICTIIqECKOIO 

-XPIITCPI] f l  I IPi ] r I ' ITb CE I IJI } I  OTBEPIHYTb.
Innore:r  raK>xe Mo)rrer  6urs i rcr r isHbf ;  r r " ru .noi l * ror i .  3ro ' l rpr ieo-
AI4T K loMy, r{To Bo3Htlriaer trerbrpe xolt6lrHar{uu Bo3Mo){(HLl.x uc-
XOAOB, i lBe l is  KOTOpr, lx  npi rBoJf  i  K I tpaBIrr . rbHOMy BbtBOAy,  a
ABe - r{ ucrrpaB}rJrbuor,ry. 3ro r,ro;r<Ho rrpolJJl,TiocrpHpoBarb cneAy-
Iorrrnl.f o6oasoM:

f r i n o r c : a  n e B e p H a

r , r . p ; . ,  oT I l cD ! - i t i ' ]  t . 1 ,  3  Ha  t r l v i c \ / l  . neJ l e  oHa  Bep {q ,T_O BO3HI I I ( aeT

l l ,  I n l  . , " ' ; 1 , . , i , , e  ,  ,  i :  i e  o tu i l 6 l . o i i  r r cpBo fo  poAa '  Hao6opo r '  ec r l l

i , : .  - ,  , , t , ' , "  i l l r l o i c 3 ; 1  I l l ) l l H l l \ 1 a ( ' ' l C t l '  T O  C O t s C p t l ] a e T C f  O l t l " ' ) i : 1  B - l O -

, ' , ,  , ; . , .1a .  l io : l l l i l i {anCb i i  i l a l t :eMy l lP l lN iePy '  r lpOI i " IJ l iO ' rT ' i l i l p ) :eNl

!,  uC.ielJ HI) ' le nOHflTIIF :

i  B . . c i ; : r D l r i t J l b l l o f r u

I  oaoou a  rJ r i r l r  np t r t l l , l re -  |  ocoSl  c  nJ l l i rL l  t l ' i  np l ' l -

|  ; r ia r  coDor< t )  n r ioc r t . l  I  
uannr> I<ar  ccaon lnHot ' r l l

l l

fz note:a

Oruu6xa nepBofo poAa I Ipa e u.rr,uoe peuer{rre

npanunluofi rrJrrr orr{, 'roHeHHe HenpaBr{JlbHofi.
raTb Bepr{brM peileHileu. Ec,rn Hyd'reBat rH-

I r  nJ I I ITb I : l ro
.  r  n ' i i i r b l + p o

- ' . ,CCi,  <<i- [  I l  r l I ]Tbl) )  OTHOCIITCtt '  KO] ler l ] lO'  K CpeAHC] ' {y 3Har i i - ' l i l l iO CO-

JOi i \ .  j i t tocTrr ,  1(  r io. l  opoi t  I ]p i lHzt , ] l , i je t r i i . ,T oc06r l ,  co5p. l ] l l ib ie c I r ' i i l {TbI '

i 3  pacnpo , : r pa t t eHHI i x  c r i r ' i  t t c r l i l l e c t { l l x  npoue i i ypax  L - r c  i } : ' ' f } l o c rb

r ro re . , r e l {H ' l  o ru l l 6K i r  l r cpBo to  poAa  o5o : J I . I a r i l l eTC t i . { ep€3  r -  r l  l i i l 3b l -

R a e l ' c f l y p o B H e \ { 3 H a q } l } . l o c T I I ; 3 T v l ] e p o f l l . I i C C l b ' l r o i l { H o : . . : i : i ] . b A o
gpH l { cHeHur r  r i pgTepu r .  A , rg  r o ro  q ro6b l  M i r l l u l \ , l l l i l l l poB i iTb  BepoFT-

i tOC ' f r ,  I tO : IRJ lC I I t t f l  OL t I l i 6 l ( 11  81  O1 )O fO  pO; l i . l '  3a i l i l l i l e l l l  HJ i . ' i eBy iC  f l l I tO -

, r e : i ) .  i j l ) r r  y cJ roB r r r i ,  r rTO  OHa  61 . ' . i e r  o ' i ' r i " r oHe f l  .  E i , ' ! i l  f  f l l l o ' i ' l 3a  oT -

I . : , ' t oH r i c - f  c f i .  ' l ' 0  Bc l l o t tT I I oc l ' b  nc t i i J . i : :H l l : i  cu l l a . i l i l l  ; ' r  c r i l c f o  1 ; ( l ' r 13  l l i l t 3 -

t i i i  i r ) , ' r - i J ,  T0 f . { a  I i i i K  BepoE l l l o cTb  1 i o : ' iB ;1eH I ' I f i  o1g r l 6 . i i i I  i l ? l l o t o  t ' o " '

I t : tBL tC ' l  i 1 l ,  T [1 i  ] ( aK  oH i l  3a j i aeTCu  sapaHee .  EC ; r t t ,  OAHa I (O .  l i p l l Tg l l l l i

r !C  n l ) i rBO .1 r r1  r {  OT I ( . I IOHe} t r t IO  } l y . r IC : lO i i  rUnOre :u t  (  r .  e .  U5 , ' , ' : : , 3 ' - q  I  l i l lO -

l e3 i  r i p r r l u t vae rc l i ) ,  TO  nOf lB , ' l - qe l  C f l  He l iCTOpa t  BepOuT l iOC lb  C . i e -

Jrs lb orr r i r6r iy  BrOporo poAa.  3rr  Bepot l l locr l  p ,  ooo6t t :e fcgcpt '
i r eu . i i l a ' c rHa . ' I : i r i l t l t  o6pa3oNI ,  ec i l l t  r I 4 I IOTe3a  O  p l lBeHCi f i  cpe . l l i ux
: j l I l / , ' i ) l i l e lC t l ,  l , l b I  Ae" r IaCX4 BbIBOA O' i 'O \ { ,  L ITO ABe I i3y t Iae i ' t i j e  i 'C?0-

l iY I l l lOCl  i {  i lN{e lOT pa3J ' i I l r {Hb le  C i le j l .H : ' iC  3HnqeHI I t i  l I_  B3 l )Ot r l lC l ' l  b
' lo ro ,  r t ro  r ip r iHgro  ogn6or lHoe peueHle ,  paBHa a .  C ;1p1 ' ro i i  t l l o -

1.)OHl, lr  C' l l t t t  116 Ue OTBepraeTCu' yTBep)l i , iel lHe O TOI'1, r i ln Cl-tq.1i11it '
j l l l r .  . ,  uoBrl l i )  , . l Ioc' i  ei i  coBll i l . l .aloT, Moxie'f  oI(a3aTbctl  "[o)i( l l ; r i \{  c Ho-

i i : r r , . r . ' r i r c i i  Be l )ozTHocTb io  B .
i l ce  c ' ia ' rgc t ' lqe1rKue i {p t iTep} r l t  CCHoBaHbI  Ha i lpeA l lo . i io l { ie i i I IH ,

' ,  f  ( )  I l \ ' , ' t cua f l  f  u ; io ' f  c3a  t t  a , rb rep i l i l  i t iB : t  t (  I Ie r l  B3 : i l l  u l io  l l cK .T icqa lo r
-rJ)-\ , '  . i lp) ' f i l  l i  BNlecre o6pa:yrc;t '  1io'r lHoe x'I l {o}KecrBo co6l irr i t l .  Tar
: ' i l t ' ;  l l ) ' , r IcBUrl f I l . t io ' ie3:l  3aIII . lCblBl: i . i i - ] t1 B f lBHCx,I B!1Ae, TO i l" t lbTcpl{3-
i l l i -r : l  - lo"r i l r{ l ta 6r, lrb AoBoJibHo o6l lei i .  Ec,r l i  Ho orBepfaerc:1, To MbI
' l i l i n  aCl r i ,  r t  rO 3aAi lF rFrOe COO' r ' l tOtue  HLIee ,  OI IUCblBaeXlOe Hy. r l cBOi i  l i l -
l l ()  i  c3oir,  l lc I lbI i to,TIt; !ercf l .  Do.r lee rofo, I ' lcr l lHl loe coorrio[IeHHe B
-, ioM c,rI) 'q; lc co!,eplKrircf l  B o6rIIHpH0l, l  MHo)KecrBe a,lr ,TepHarl ' IB'
3: i t i r toqer{Hbrx B o6uef{ a.rrb' lcpHarrrBe. /vlbl He Mo)KeM oi l l r€,u,€Jl l{Tb'
i i l i l (oe I i3 coorltoueHrrr i  ucrr.{HHo; Mlr l  I \{o)KeM ToJIbKo ycrzlHoBllrb'
KaKoe H3 coorHotuegufi  ge BIrtI IoJIHrercq. HHorAa ts MareMarl ' lqe-
cl(oi i  cralrrc'rnKe npaMeHeHue crarucruqecKlix KpI{TepI{eB no3BoJlf l-

l lpann.rsuoe perxettue
Oruu6na I;epBcro PoAa

Ouru6xa Bropofo PoAa
Iipanir ir 'uoe peu;elt l le

lunorcsa npurrrrMaerct t -
i  

r rpaBr . rbHoe peueuue
I  

or, ,o, ,u Broporo poAa

fzncre:a orBepraerct

To,r lxo npHHarLIe
runoTe3bI Mo)KHO Cqll
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eT IOBOpHTb o6 <<onpoBeplKeHr.iu Hy/'reBoi',{ r}rrroTe3br>> npoTrrB aJIb-
repHartrBbr o Heycnexe onpoBepx{eHHe. Heycnex onpoBep)Kenr.Ifi,
I {OTOPOMY COOTBCTCTBYCT HCI I38ECTHAf l  BEPOf lTHOCTb  I IPHHfTH f l
ouru6oquoro pe[reHris, He cJry)Kr]T 3r{BrrBa,leHror,r npuHflTlrf l rullo-
TCSST. CTATIiCTHIiCCKHC IiPITTCPIIH B HCKOTOPOI,I CMbIC,IC HC ]lTO|YT
cKa3aTb HaM, qTO U\{eHHO l t teeT M€CTO, a TOJtbt(o t lorYT cKa3aTb,
qefo HeT.

. .Bo:npaqaf lcb K  ̂ H)- , ' resoi i  r i lnorc3c t r  u . i tbrepHarr jBe,  onpeIeJ, leH-
Hoi i  Qopuy"raua (2.29)  n (2.30) ,  npe- lno.r jox l rNr ,  qro r , rbr  coq,rH
ypOPeH_b 3HaqLtMOCTlt  ( r .  c .  BeporrHocrr ,  orLr i t6xu t repBofo poAa)
a:0,05 noAxoAflu,\uNr .lJlf l Ha[Jrrx ue.rreii. i . i irrnrr crloBa]tH, ]rbi Ao-
nycKaeM Bo3Mo)KHocrt  lpr . i6nn:Hre, / r r ,Ho 5 paz ua 100 ncnura,Hl i r?
oruH6oqno orBeprHyrb npoBepEeMyio f l inore3y B c,1)  qae,  KofAa oHa
BepHa .

llpe,r.no"roixilNl, qro Auclrepcuf coBoKvnHocrli, ' to otHorIeHlrlo K
t toropofr  BeAercr  r rpoBepKa,  HaM H38ecrHa.  I laneoHro"rror  onpe. le-
vrlr.IJi, qro Ar]cilepcHfl suaqeuilf i A,ti lHbr .1";tf l coBoKyIIHocrH oco6efi
poya Contposi ta ps.F.ua 22,1 (HanouHnn,  qro craHAal l r r {oe orK,r ro-
HeHI4e 6uno 4,7) .  Tenepr Mo)KHo rpopua, loHo sarrucarb crar i lur i r r ie-
cxai i  rparepui i  c , re;yrouulr  o6pasora:

1)  nycr l  r rpoBepreMaq runore3a r {  aJbrepr i i t r t . tBa r { } re}or  Bl {A

H o :  P t :  & 0 ,
H t :  W t + p o i

2)  npuHr luaeM ypoBeub snar ; r lMocru:  a:0,05;
3) onuHc,rneM crarlrcrriqecxuli xpHreprrt: i:

Hgrepecve-r-31'JJ#1""X;*1{,"1:v,'':r*":"'ff X1?ti"'i"'%T".i#'i'#;
Kp r r r u u e c xa."_ ::':::;;;;;";, *, vr aLr 2, b 0/o rr.Tror{ 3 AH, or p aH H qen-

l " , , o r r  ( i l l K J a f l  l l u A

l l l l i - '^r ' r t"q HopMa'rrb'oro pacnpeAerleHut '
^'' 

CiasaHuoe MoIKH;- pe"o*nLpol^arb.-caeAyloul'I ' lM o6pasorl: MbI

,",I*",pu1Tr:::ll*'""J#T"?i,13i,Tt;f ":"f "tff J.t.""?"#
reoper11:::'L,:;;#";;;ilr;;;.-"e."'1 Arlcrepcur HopManbHo

l:i;;:il;$";ii";;;;-vn1oc-rr 
u3Becrl{a' ro Mbr 3HaeM rax}rie npo-

i1"nr"o"  .o l "p, tun '*  Jco6ei l '  pa3Mepbl  Koropblx 3ZlKr ' l Ioe€HbI B pa3'

r r r rqnbrx npeAenax (n. lnp" t tp '  t " : . : l :1"  
oCo6er l  npi {xoAnrcn Ha

rrlrepBrr 
" 

'rt" 'po"- u 
'tpta"i '* 

::, i :,tr"" ' '  
Hr"'terculuii AJIHH-Y' paB-

Hyro ,tB).\{ cTaHAap'IHb'*' b'n"non"Hunu) ' Ec"itt oco6u li3B!' leqeHbl I '13

e'ioii coeoK,vnHocrr'r t""r ';;;ttt 96!1::*' 
BeponrHol'rrb no!'I\IqenHn

nu6opNrz 
"  

, rArnno* i lHrepBare xpr laoi i  pacf lpeJ 'e" lc ] I l l t l  1) : lBHa

rrJloluaAIl, 3aKJIIoqeHHofi nol coorBercrBylonlcl '1 "t:]-":--:: ' : l : i  
KpIi-

eori. Ecru noi6opr:.^n"s'riu- iu 06flacru,- coorBercrB)'toueti oqeHb

rtaroti BepoflTltocrnt, 
"o "o 

3Haq[T' -qro 
gaura er't6opra He flBJltl-

ercr nu6oproil Hs iouo*yn"o.r_r,r, yKa3aHHOii npoaepleilor:l rf lI loTe-

.,or?, xoropylo MbI J;fi;;&' oli:^:.,r{Meerctr HeKoropan RIrorl 'e

oltpeAeJIeHHu" u"po"'"ocrb H3Bileoo uoi6op'*y II3 l{p^Irrn-q'ecroii o6-

,rracrlr coBoKynHocrn, paBHaq nn95?I:"oit r<putuuecxoii o6r'13crH'

Boenpauran.o, . ' i l f ' * tpy poAa Composi ta '  Hanl l IUeM:

l) Ho : ! i n,l l lrbl : 14,2 t 'ttvt;

H t : Ft nrl'trbl t' 14,2 xtttt',

2) a : 0,05;
-  30 '0 '14,2

3 l  t :  * n  : 8 ,2 '

Msr yNe 3HaeM' qTo |IlnoTesa-o paBeHcTBe cpeAHI,IX oTBepraeT-

cfl, ecrll{ nl,6opouuoe";ffi;;;6o innufioM BeJII{Ko' 'rlu6o clulu-

i"* *uno. 3rb npraeoi'r K ABycropouneMy Kpllrep'lo' rpeAcraB-

;;;;;;; u- pi"'. ' 'z.ia.'Kp""udtxaq o6nacrb' Koropan no corrla-

Ilennlo AoJIx{Ha 
"o,l.p*rio 

50/s nnouaAH HopMaJIbHoro pacnpeAe-

Prrc. 2.26. Kpnoan HopMaJlbHoro
pacnpeAeJeHr-rn c AByMtt 3auTpll-
\ r rBaHHblMlt  XpUruUeCxnl t l t  O6, la '
craMH, oxBarbrBaroullrMl.I 5 %

nroqaAn nog, rpueofi

7 -  x - F o
L _ -_=:.

o l /  l t t  n

Ec,ru asr6opKa B3flTa HayAaqy ns Hopr'rarrrbuofi coeorylrHocrn c
ttssecruoii 4zcnepcaeli, ro crarr.rcrnqecxHri xpurepuil Z 6yler pac-
npeAeneH uopMa! ' rbHo co cpeAHHr, , r  3HaqeHtreM, paBHbrM Hyd' i ro,  H AIC-
nepcueii, panuoli eAriHrue. Mu npzunrur corJrarreHrre o roi{, rrro
npn6,rnsuredrbHo oAuH pa3 l ra 20 ucnl r raHui l l  AonycKaercrr  ouu-
6oqgoe orKJroHenr.le rnlrore3br o paBeucrBe c-peAnr.rx, B To BpeMff KaK
oua BepHa. Vluawn c, ' roBaMri ,  Mbr npi t l ru t raeM 5f le-uurZ ypoBeHb
pr.rcKa rrJrlr BepoflrHocrl ouriz6Krr nepBofo poAa paBH)'ro 0,05. Onpe-
AeJrI{M A,'rf l CraHAapTLr3OBaHHOfO HOpMa,lbHoro pacnlle.r.e.reHuq o6-
,'IacTb, 3aKrloqaloulyio 5% nJIolr1aAlI no4 xpunorl HopMa,'lbHoro pac-
f lpeAenenlr f l .  3ra o6lacrb Ha3btBaercr  r ipnru 'Jecxoi i .  Ec,r l r  e t rquc-
, {eHuoe sHaqenue crarucrarrecKoro Kpurepi l r  nonaraer  B ery o6-
JracTb, Mbr BbrllyNiAeHbr oTKJIoHfirb HyJIeBylo runoTe3y.

Tar< rar  aJ lbrepHarr . iBa- lpocro oaHo i r3 HeprBeHcrB,  To ra, r io-
resa 6yAer orKJIoHeHa, ecJIr{ sHaqeHue KpnrepHfl cJrurxKo}I Be,'rr4Ko
r{Jrn cJr}[rrKoM MaJIO. 3rO SHaqI.Ir, qTo cyuecTByloT rpr.i Bo3MoxHble
cnryar lHl r :  l - r1 : l - to ;  Pr lpo Hna pr<p0.  B AaHHoN{ cnyqae Hac He
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JleHl I r I ,  pacI IaIaeTC.S Ha . (Be r racTI . r ,  I ]pHqeM t ia) i . . Ia .q t i : i  Hr ix  co lep.)KHT 2,54f0 o6ur,eri Ir, ' IouaAIi. Ec,'rrr i;,tqlrcJ{iHIrca :Jr*i,retrie n no-I IaA:leT B JleB)/IO i lO"TIOBIIH)' ,  TO MbI , : le,r i te:,r tsbtBC.q,, tr iO BLrSOIl i(a t j t_
BJeqc ' : i  n : - ;  co i loH\ r I t 'oc ] . i l ,  t { t l c rcu ic i i  t \ ,1e t {L i I Iee  cp . ; lu ie  : ru t i i i aH}1e,qe t t  j l a t l l i i r f l  coBor iy r rHocr r , .  l i ao6o i_ror ,  ec , t l r  o i to  I to11aIae t .B  I i i ) : i_By Ic  l lo . loBI I I rv ,  TO cpe; r , I ICe e l r5oy tc i , r ; ro l i  co lo i i ' ' i i , , . c . . , ,  ( io , roure .  : rcv
c l )eAgee sa .qannof i  coBoxy i rHoc lu .  v : t  ra6 . , r .  2 . i0  Inbr  r raxo j l l l r , '  , , ,o
np' l t6.utslt : 'ent i lo 2,50fs tr,r lotr la; i i  r iojr.  xl l rso; i  Hlt . . io- l i rrcs (, ,Tei l i l  0.f3HaueHf inZ,  paBHoro  

. -^1 ,9 ,  u  gZ,bo ls  (100% _Z,S6 lo :SZ,S%) l
cr ipaBa or 3HaqeHrla f  1,9. BH.irc leuuoe sHaqcrrrre Kprrrep'rr  B,2"npe_
IthIIIIaer 1,9, Hs r{eto Mi,I Ae,laerr I lr jroA, rlro cpe"qHle 3Harrerl.tg
AByx coBoKynuocrer.i He paBHbr i l{e)i{. l ly codoii, ,r ion;ieN,l,ra ri. i{o_
IiaeMbIX ocrarlioB Ha nJlure rc,ri)riHa nfi lHarre)riarb I{ poAjr, or,!Hq-HoMy or poaa Composita.

Heo6xoAHno orMeruTb re AorryrqeHrzr, (oropure r€.-j; icl.clt l i*rr rcro, ' rL ,30Bi l r { r r i i  yr {a3aHHoro x i ) i i repHrr .  I (purepl i r i  z  oc}roBaH Uii ipeAIIOJIO>KeHLrqx:

l l  ^=9r i la  
6paxi ronoA r i3B.reqena c. ryuar iur , ru o6pasol , r ;

zJ coBoKynHocrb AvlrriH ocrarr{oB compostta pacnpe:i-eneHa HOp-l\{a,rbHo;

^^ _3)  r r rcnepct . { f l  ; tnr {H ocrarr {oB Composi la  t r3BecrHa u paBHa
22.1 vy.

l,cJ'Ir{ B rlacrHol\f np'r,tepe xaxoe_"rtr6o H3 yKa3aHHhrx npeA,,ono-
>t<eHtri i tBr'If lercfl Heo6ocHogaIII{brM, pe3yJIbrarbl, 11o.rlrqgi1g6re c nl)}I-MeHeHrrei'I z-XpUrepv.fl, MOfVT [.xaearic,q coMHr.ITe,]bHrruH. TOlla
cJ leAyer.o6par l l r tca x Ap1' rof i  i lp .oqeAype i lpuuf l rxq peureunr i ,  oc-HOg aHHO ri H a npe^qIroJIox(eHII f l X, 

^6 
0,'ree' orBeq arou.(r]x cJryqaIo.

3naqruocrr

l loe'i1e qeM npoAorit iarb flepeqeHb crarr.rcrr.qecKHX Kpr.ir.epreB,
IioJ'Ie3Ho cAeJraTb HecKo"Tblio KoMNreHTapHeB orHoc[T,e,{bHo eoroopa
} 'POBH'I 3}IAqIiMOCTII. BO MIIOfI.{X CTATIiCTIIqECI{I iX PYXOBOACTBAX,B qacrl loc' i i ' l  rex, Ko' ioJlLIe I iacalorcf l  Ro't lpocorl ceJILcKoro r io: l_rrr icr-
Bo I lr i t l  I ipol"Ibl l-u'r ieHlIoi 'o KoIITI]o'- ' I f l  I iar iciyiBa, I l  rrpri , ! Iei lax II  _\ 'n-pa)KHeHi i f l x  o6r , rqHo uc i loJ rb3yrorcs  ) 'poBI {a  sHaqf i140cr f l  o r " " ' , -n
ABarrtarir- icz:0,0b,y H!'rrr oArr{ r{ .rbrcflr{c (2. - C,00 l-) . 1tarr"rro,,o,qro nolo6ttarr nl)aKTI,rI{a \,10fd'ra 6lt nol,to.rt o60cnoeail qe"recooo-
pa3Hoclr r  1ar(ofo rsr60pa,  o, r lHar io 31 O l re rar .  onpere, leHi le ypo' -
I I I  3l laqHllOCTIi I laxoAHTCrr r ie/I l iKOM B KOMIIeTeI]ql iH UCCd'teAOBaT€r_
ir, t ,  ot i  AoJl; i ieH peulurb, xaxoi: i  pIcK npH orK,' IoHeHriI I  ucri lauoti  i r i_
IOTe3br rIBdIreTC,I AOnycTI{MLrM.

B reo" ' ro l r i r . r  l t t t l i ac ro  r i l reer r  i ledTo c  o6c . loare ; r rc iaa t i i r  6o ; r r -
ruolf  ueonpeAe!' IeHI{OCTH, II  KaTiiercq Maro peaJIbHbIM, qro r\ ,1br Mo-
r{eM IIO3BO,tUrl Ce6e cAer'rarb orui l6ry ,roJrbKo B oAHoM CflVqae Ir3
Tb lc f lqH r rJ ru  Aa) i {e  B  oAHOM C! ' ryqae }13  ABaAUJr l r .  Ecnu er r60r r r
oqeHb crecHlzreJlbHble ypoBHI' l  3Haql{Mocrtt ,  Mbr yBflAl lu, uro uy, ' ,c-
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T)vc. 2.27. PacnpeAe,leutle crarncrl{qecKoro Kplrreput c KpHTIlqecxotl--o6lacrl to'
' ' . , , 'pin."t i"ur. i i  

ott i . loueHue ff inore3bI o ror{,  t l ro pa3BeAKa 6espesymrarHa:

. J - r ipurHqec(aq o6rac t r  an f f  ypoBl lg  3HaqUf , IO,C i l I  ^o -0 '05  
6- rp l lTHqec l ias  o6J laCr l  4 ' r r

t t - .1 ) .1A.  I  x  . t ' - cocrBerc t i " i i t to "p"a*u"  ^H 
qatTas  ccru  6yper r l {q ; -  2  n  2 ' -  coorBercrBeHHo

;i";;,;: , i  *. io," o-uo*n 
"".ni"it 'o6rt; 

' l-. i ,, i .;t"r";: i;rresrto 6orruat tr rra"lat Beponr-

luyio rr4i joTe3y Mbr FIIIKo|j la I ie oTBcprHc.n't ,  u 6,vAe1{ Hy}K' l larbct Bo

i , ie  6o ,T lu :e i l  u  Sonr ,u re i " t  o6 ' le r te  iaH l lL IX '  Koropb le  I Ie  l l l l eeM Bo3-

r,1o)I(I iocrr ' t  [o,rtyt11115. Bot6tipan 6o'ree cKpoMHble ypoBHI'I  SHarIHMo-

.rn, t too*no 6r ' icrpee lpurlr ir  K 3aK!' I loqeHI{Io'  xorf l  BepotrHocrb no-

,,r 'o;to ouri t6oquite BLrECii l , l  MoiKer oKa3arbct orleHb sltcoxotl  B

i rD i iBHcHHr I  co  c r i lHAapr { l \ { l I ,  I lp f iH t i rb l } l i l  B  Apy f l l x  o6 ' {acr f l x '
'  

Fia plc. 2.27 npouuliocl ' l l l lpoBaH et|tQerr or npI{Hflrr la pa3r}iq-

,,r ,r ,  yp'outtcl i  : ' , t , i i i l . icc' f ' r  A, ' Ir I  rreKoToijof o rHi ioTeTu'qecKoro cTaTI4-

ct. l tqecKofo Kpfirelrr irr  B ] lporHo3e uerfreuocHOCrrl.  f lpeAcraeL{i la

cc(je, uro ro;, i i iatru:. t  FrarrrJla Hel(oTopble KoJ'I l lqccTBeHHbIe nei)eMeH-

rn,ie, I I03BO,rt lci l I i ie orlpeler '1l l iTb npl{opHTe'ibI npI,I  6ypeunu' ueJIb

r io ropot 'o  - -  t  SeAt t r l c t {  B  I lpaBurbHocr l l  npo f i lo3a  npoAyKrnBHocr I {

, , r , , , ' r ,<u l r .  l ( i , r . r le iH i i .q  np l rmeHr .er  c ra r r i cT i lqecx t t i i  t i l l t l rep l l l ' I  K  3 rHM

.iej)cr 'reHHblM c r le, ' ibn peiII i ' l ' lb, npoAoJ]i l ial 'b 6vpeuite cKRa]KUHbI

;t , i l i i  . r jyr i [ te oc iaBH'rb ee. FiV,reeafl  l l l ro] 'e3a c:oc'Iol lr  B Ton{'  qro

oOpar i i r , r  n : t t i r t r i  1 {3  coeox l 'n i loc rH 6cc t 'epcner l t i sHb lx  o6r 'eNroe;

,r,qbTellHal l  i . tDi i  cocloHT B TOM, t lTo oHlt I l3ttTbI 113 COBOK,VilHocTH

r;e ,) . .  : :  l  :  " ' I  L:t  \  i ,  l l  ol l ! I i l  !r  BH stx o5.},el irog.
i . r - ' , , ; l1  . . r . . raa i r ioar j  i l p l {Hf iTb  )11)o tse I Ib  3Hi l r {Hr ' loc r l ' I '  HenpHnlep

z ' -J , i , t5 ,  t i  i taHec 'u i  e io  H l l  pacy t toK iaK '  KL iK  3To cAeraHo Ha

1tlc. 2.27,&, , io or{eHb rreMH6rrie npofgo3rrr Or(ax(yrct l-  9T"II I IqanL11u-

i i iCl o'r rre11epcneKTuaHofi Hyncnoii  cOBoKynHoCrlt .  I lc, ' i l l  )Ke OKa-

zl ic ' lcft ,  ! i ' ro ot{ l{  oTJII4rlubl oT Hee, To 3TO IIOqTII HaBepHfKa AacT
()tr i i )Lr r i le npri  6ypeUur.r.  KOlui l iar l l . ln nO,IyqHr oqeIIb BbICoKOe orHO-

rUt)FIne . i{r tq , .r l , icf la ycnexoB, t to l lpu 3roM nponycTl{r Mgofo o6ler-

f  () l l ,  I ioIopr,re uor,r i ,  6r,t  oxl:a' l lct l  i lpo;1yKTllBl lbINlII '  B urore xor' t-

r ir i l i l j , l  61,ter peAKo 6ypnrl,  pe.[,Ko ourr6arlct l  u ocraBHr MHOIo

i i c3epBy a  poB HeorKpbrTbrMLr .
Ten-ep i  npeAcraBt iM Ha p t {c .  2 .27 ,e  ra ro i i  ypoBeHb 3HaquMocr I ' I '

t to*  o :b ,40 . 'TorAa MHor I te  npofHosHble  y r lac rKf l  r lp l lAercs  6ypr r l '

H;
n P O r : 1 3 3  -  n y c T b l e  c { B a R } 1 H 6 1

n  p O r H O 3  -  n  p O A t , i H r h B l l 5 l e  c K B e } ' 1  z  l l h l

I
!

I
I
I

I

I
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\
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oAHaKo. BepoflrHocrb orpHqareJrbHofo }rcxoAa 6yAer 3Hasr{reJrbHo
BbII IJC. f IONATAqCS HA 9TO NPABI, IJIO NPUH'TTq PClxEHHfl ,  KOMTIAHAF
6y.ner  vacro 6yprrrb,  qacro ouu6auci l ,  Ho r . r  HaMiroro veul rue ued
Ta ocraHercg r reorxDtr tor l .

B HeOrnHor l  npouuur,neHHocrrr  paccMarpHBalorcr  nocr , IeAcTBlr f l
no,'ryugHHq orplrrlareJlbHofo pe3y"rbl ara I 'prr 6ypeHliu, ec,rH Hefrrr
cyqecrByer (oruu6ra BToporo po,ra) ,  3rraql r re, , rbr jo  r raure,  qeM no-
c.rreACTBirfl rro"ryqeHriq no!'ro)fir ire,rrbHof o pe3:f.rrb] arA rprr 6ypeuuu
lrycrbrx cKBalKHi{  (Orun6r<a f lepBofo pora] .  hpi rurrua i rofo cocro-
i r r  B TO\{ ,  Uro $r iHauconrr f i  vcnex o. l r rofo '6c lnt iuoio oTKDbrrr . r f i  qa-
i.rro xlox{er^IIoKpblrb croHr'rocrb necfiTI{oB ri l i l  fa)rie coreH Irycrr,rx
r:KBa)tiatr. OqeHxa Bel)osTHocrr.r )/cflexa n rr.:(l;: irrrofi nporruiu,o"ii-
rlocrrl CllI;\ rrpu 6ypeHnH N,rerolol,{ <<g'xori iror,,u' puuuu ,,p"_
MeirHo 1007t .  Ecnn 6a : t ru cKBaxHHbr 6r , r " r t i  l rpo6vpeir r , ,  Ha oc. ioBe
i lpHMeHeHI i f l  crarHcruqecKlrx KpureDueB, To 3Ta oI IeHKa coorBercr-j . roB3.1a 6u i 'poeuro 3HaquMocra npuuepHo a:0,g0.

3ro,  neponrHo,  xpai iHt t f i  c , ryval : i ,  i ro  orr  roKa3rrrBaer,  r r r .o  v l )o_
FieHb 3Haqll\,tocrlr c,rle,IyeT eltduparl B coo't.BercrBuu c KoHKperHbt-
utr o6crosre,rrbcrBa N,rH, rrprl Koropbrx ucrro,lb3yercq xpr.rrepn r?. 3Ha-qeHIit ypoBHq a ocFIoDi,lBaIorcfl Ha oueHKe roc,'IercrB].rf i, xoroprte
tso3HUKHyr, ecJrH creJra'rr ouu6xy repBofo po1zr. 3r.u IIoc,reAcrBr.rfl
\{oryr 6nro ocqsire\{brMrr }r i lpfiBec'rH ri i lOrepe reHef, BpeMeHn H
;1axe >KH3Her?, f i"qn oHH MOf)'r 6srrr seccs3aeMbrMll H Ilpr{BO4rrrb
I l  ) 'uep6y npo$eccaoHanlHot l  penl ,1oot t "  HJrr i  r ' rgqHor i  iop locra.
Jlrf l Toro q ro6rt coxpaHHTb ri lrre,r, ' IeKT),'aJIbHyio qecrHocrb, I lcc,[e-
-loBare./ib i ioJll ieH IIpIIHIIMaTb peil leHr.{q Ha rpaHr{qe o6,racru puc-
Ka l  coolBercrBl r rou{uu o6pasor, r  em6rrpars ypoBeHb 3Haq[Ntocru.
t t l , tuop ypoBl t f l  3Har lHN4oCrH nocJle n l )oBeleH14f i  f ipoBepKrr  KpHreplJr ,
riofAa pe3yr' ibrarbr yxe H3BecrHbr, - 3TO 6ecCrirAHoe ucxaxegne
rpaxron. f lo,ryueuuue raKHM o6pasou 3Har{eHprfl ypoarieli Moryr
orpaxiarb JIIIIIIb xeJIaHHe I.ICcJIeAoBaTett [rpHHtrb r.L'rH orKJroHlITb
fl lr lore3y, a He ̂ qarb 6ecnpncrpacrHyro oueHKlr rlMerouefocfl pr{cKa.

I.KP I,TTEP I' IZ

l , . ln  roro qro6tr  npuMeHHTb onacannurr i  Br , ru le x l la , repai i ,  Hy;x_
Ho BbtnoJ'IHttrb ptA yc,lonuii, Kot'opbre pe.lKo ocyqecina,rau Ha
rrpar{Tl rKe.  Msr o6sr . ruo He sHaer{  r . rcruHHbrx :gaqeuuf i  I ]apaMerpoB
rr3yqaeNroro pacf ipeAer ' Ierrut ,  TaK r{a l {  He Mo}Kex, l  u3yrrarb ecei i  co_
BoK)'i lHocrr-r pop,a Composila, n rcHo, ql.o 3ro HeJrb3ff cAe,rrarb.

Tan raK p Lt a Hen3BecrHbt, .r.o r'ryq[Iee, qro Mox<Ho cAe,rarb, _
3To oueHlirb HX no au6opxe. Or,Haxo raKHe orleHrirr Aorr).,cr{aror
HeKorop)Irc crefleHb Heo]lpeAerrieHHottrH, rtooroMy peueHlrfl, npuHfi-
MaeMbte Ha I1Ix  ocHoBe, HeJlb3f l  cr r r {Ta. fb ToqHbtMl I .

Heonpele.aeHHocrb,  BosHHKarouly lo KaK cf leAcrB1e npuMeHeHH,
ol{eHot(, locrpoeHHbIx no ou6opKe, N{o)t(Ho yrrecrb, ecJlt lcrror,Ib3o-
Barb pacljpere,reHl.re c 60.nee ruaponoir o6"racrlio 3HaveHrlri, rreM y
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Hop)1a.nbHofo pacnpeAe,T eHun.- -!1To.:' 
pacnpeAer'1e"]lL.^"uttoto

rurra Ha3blBaercf l  , -pacnpeAeJlef lHeu Crln 'nel l ra '  Ot io l ioxo)l{e Ha

HopNrarbHoe, "o 
ruJ, i"" i  ; - - ;6; ;*a s:qroir  eur6opri l t .  Tnnuqsas

ripuBat ororo pacrp.o"ntn' i "- l tao6parreua Ha pnc'  
-7?.8,: .  

@opua

I i l l l t n o i i N { e t i g e T c g B 3 a B I . I c l I M o c T l l o T I { } i c l a r r a 6 , r i o l e u u i i ' K o r . a . a
I ' i ' . " i " ' " ro" ioLerr" i t  e asl6opxe 6ecKoHeuuo' ro /-pac; lpe' l 'e" leut ie

CoBn aAaeT C HOPMaJ'ILHbIM'

Crenenu ceo6oAtt

Arq roro qto6t I  noAcqnTarb 3HaqeHl{ f l  crarucr l ' lqec l io lo Kpl l re-

p, , r l "v*no no nrr6opoqHbrM AaH,Hbrrr  o l teHf i rb napatv lerpbt  r r3) 'qae-

noii coeoxyltHocrlr. I ' lHtyu"aeuo Ka]KerctI HcB03]1o)l{Hbllvl peIi lHTb

cpa3y .u.ne saAaqr:  oueuHr l  napaMerpbl  coBoK) ' ' I iHOCI i l  I {  npur{e-

Hurb IiprlrepHll '  IIcno,l lsl 'a oluy lI ry :xe aut6opt<y 6e: xaxot:t-"tu6o

rioMneHcaut4n, cBfl3allHoii c leynparHbIM o6peqenHeM i( Hi\ ' leotrle-

"!"n 
nuOopl: ua6nro1ell,f i . B cBtt3_II c gTHM BBOJ.'ITCt Be"iIIIqHHa..

ua3bluae\1afl qllc, 'IoNl CreneHeii cso6oIlt, Koropyrc \ '10)l{Ho onpef'e-

"[Hrb Iiali pa3Hocrb Me]Kn]r qIICroM ua6;rroAenllt i e eul60pxe I1 qHC-

'o\r rapaN{erpots, notopoi" rpe6yercl olreHrirb rlo est6opouHltLt

"onno,nr ' .  
I4HnnK cnonavH, q l lcJ lo CreneHei i  cso6oAnt  -  npeBbl [Je-

t rne, l rCJIa ga6,rNrAenUt i  gaA r IHC, ' IOM OIIeHI ' iBaeMblX napaMeTpOE

pacrrpeAer, reHr. l ' I  .  9nc.na creneHet i  ceo6oAl t  o6osHaqarc icq f  peqe-

cxol'r '6yreofi v, eto BcetAa UeJIbIe [oJIOXI.ITe!'IbHbIe q[c,'I4.

B l<a.{ecrne npHMepa paccMorpl . rM puc.  2.29,  Ha I ioropoM npe,4 '

c . faBr. re l ro BbrqHcreHI is  cpeAHero u . t ,ucnepcHu nu6opxu.  cpeaHee

Pnc.2'28'/-pacnPeAeleuse Crrrc'
ACHTA

I

EI
! l
c  6 l
o F l
F o l
s i : l

o 6 l
: l

Vre.fiwe
0
t

//),--.1
Pnc. 2.29. f lpegcrasleuue B BuAe AI-Ia- \ \
rpaMvbl MeToAa BbrqHc!' IeHHff cpeAHero \\

H .&Hcnepclrn no l lsrt i  Ha6aoAeuuql\4. r?\/  \ \
cpe.nsee F 

""."o.r"u"." 
tro BceM ua6lpae' \y 

\\
H H 9 M :  I H C n e p c u r - n o  D a 3 H o c T H  } l e ) l ( I y  H a -
or lon€HHTMH H cpeAHHM.  Koraa qerupe paa-  ( ,
Irocm HaR,u.enbt, ntTat pa3H'ocTb r3BecrHa

l i t
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T a 6 n u q a  2 . l l
cBo6oAbI
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se tfil-n '

-s  -  oue l l r ra  c ru lHAaprHof  o  OTKJIoHeHLI f i ;  sc  -  c ]  l lH-
. r : l l ) i l l l r f l  | i i t ; i i l r i l l  0 I I p e A e " i i c l i l t t l  c p e 4 H e i o  3 H a q e H H f l . 3 a l , t e t l t N t , , t t o
' . i , r  i i i ) i l i c i r r i i i  c o B l i i r j . e e r  c  x p i i l ' e p u c x l  ( 2 . 3 i ) ,  u c K , r I o q a f l  T o ,  i r r n
r l .  ' r ' l t i o  { ) r l c i l l t l  b  c r i t H l l s p r u } ' t r l  o u u r 6 x y  n o  d r o p u y , r e  s . , : s / 1 / n ,  a  H c
,, '  , i ' i ;11-, i ' ; .1s c!W, r i lK Kai( rrcr i . iHlraf l  Ar{cnepcrir l  coBoKynrrocrtr }re-
r i  r l ( , C  f l l a .

( i - i ( ) i )  j ' . raJ lbHo Mbr npoBepf leM tHnore3y

Hs : pll -< p0
r  j  r , r i  \ i l i ( ) iHecTBe a!-- IbTepHaTl lB

H r : l r r l p o .

0 . 5

I loarouy rrNreercfl To,rIbKo rrerbrpe He3aBficr.rMbrx ]rcroqHrrKa Huc]cp_t n tlf r: 
^, ]-g ̂ t9 I o p br M s H q u c n n e r i ri A r.r c n ep c r n.

\ coir(aJtcr{ti lo, ] loHqTr.Ie c.Iefleiiefi ceo6o,1rr peAxo o6l,qc}rxercqB,-Haqa/'rbHlrrx riypcz,\ 
_cTaTHcTIit*:, cKopee oHo rrpeAcTaB,IrreTc' riaKotreBrrAHoe r lpor isBo.r rbHoe qucJro,  uunpi  nncp n-r .  ornuquoe o6ueeI l3"r rox ieHi Ie sTOfo Bolrpoca KaI{  A CplrsHuecxoM, TaI i  r i  B crarHCTi t r ic-cKoM rioHrer{cre coAepx{rircr e riu're vort,.pu'isbj". itrir'"npur-

]:,,9]-{._Y_.ta.rrbue paccMarpuB".o ,,pn,.,,,,rbr l,ra3rriqsr rrr{ce.u cre-fl eHeri cao50,1l,r, accoi{uiipoBbltirr,rx 
" 

p,,rrrn urrorNl' crarrlcT'qc:,r 'r r{r{KpriTeplrfiM! i lo Mepe Hx rlorBnellri ' I  g Texcre.
Ta6,rrr.rr{r,r l-pacnpe4e,reuHn 1u apy."*-eu6opouur,rx pacxpe.lc_

:]l l l t '"r) 
ricno,rriynrce roqHo rarirr4'>i<e oopa:oM, KaK u ra6nrrqr,rKyMy"I f i r I ' lB 'oro craHAaprr{ofo Hoi lMa"rbr ,oro paclpeAe,reH' in ;  or .n: . -rrue cocrorJT , 'Ir ittIb B ToM, r{To A,,rf I iei,ox<,(eFraa rpe6yel,rofi nelto_flTHocrlr e ra6,'ruqe f-pacnpeAe,leuut HaAo 3Harb ABa q[cra: a_3aAaHHr'rf i ) ' i loBeHb 3Haq',] iocTrr (nepoaruocrr ouru6xr.r nepBoropo'a ) rr qricdro crenerieii cao6o,1i,r 

'r,. 'Ta6.r. 
2. 1 I a;nr;;r.o".,..njr. _u_(eHHbrM BapualrroNr ra6.rrrqrr :Ha.rclirri /_pr."p;;;;;; l ;;,; 0o.rcr:[orpo6nUe ra6,rlrqlr MOX{HO lrarlrH BO MHOrr]-\ pyr{oBoAc.rts ax ;:oM are[.r arr.rqecxoii crau:ciurce.

Tar< nasbrsra*otl.1_lprirepr.irr, Koropbre ocHoBaubr Ha pacnpe..re_JreHHr{ Crrro4enra, noJre3nrj Ano npoubprar., r[noTe3br o ToM, riroAaI{Har nu6opxa B3f lra r i3 coBor{JrnHocrrr  c 3aIaHHL,rMrr _xapari . re-p,crrrKaMH lrJra xe /rJr, frpoBel;xrr i ' lroresu o6 orlllopo,qiio.r.r, anr,,alr6opox. f lpo6,renau raxbro iuna paccnaarpr{Barorcf l  eo neo4ul i rKypcax B MareMar'qecKyro crarucrilxy rr rBJrrroTcfl OCHOBHbTM'{ B3KCICPHMCHTAJIbHbIX HAYKAX A E O'6TAtr ' '  KOHTPOJI '  KAI{CCTBA NPO-AyKrtxv.
Ilycru, H a n pr.rMep, 

^T{T:_o lpoBep ri rr, Tanore3 y, 3 a K,rrrc q arcuryio -cfl B TOM' qro pflA o6pasi10e llecqa*rl ixa reHc,ria,', pe3y,IlbraT.rri alra_
"qrl3oB Koropbrx npHBeAeHbr e ra6.{. 2.1.2r. us'* ,; ;,";;6;rHocrr.r,uuenuef i  cpe;rHi ,orc no ' rcrocrb 6onee tB%. E;" ; ; r * " ; ; j 'o6pr : -qsr 6u,ru 83srbr HayAaqy rr3 HopMarrbHofi" .*;;y;;;;r;," Bbiqlic:_.nara l-rpHrepuri:
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apn$nreruuecKoe, Bbrqr.rcrreHHoe no Aarirri,rM Bbr_oopKr.r ;  p0_fr inorerr4qecKoe cpeA'ee, paBHoe lBToi-  r_u^"no
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T  a 6 n u a a  2 . 1 2

Pely,ruraru H3MepeHI'lt nopflcrocru Aecsrl{
o6paruon necr laHf iKoB Tencl l ln neHcuJrbBaHcKoro

Bo3pacra,  BnaAHHa Durxopn, Baf iomlrsr
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l lpoaepnevaf l  r l t l lore3a 3aKr lor{aercf l  B roNI '  r {To cpeAHee 3Ha-

q e H l { e n o p H c r o c r l l C o B o K y n H o c r H ' I ' I 3 x o r o p o i i 6 l t ' r a , s : t r a o s l 6 o p -
Ka,  MeHb[Ie H' r l l  paBHo :a- lauuouy sHaqeHH]o lB%' &lHoxecreo

aJIbTepHaT}IB 3aKJIruqaeTCf l  B ToM, qTo uSyI{aeMa'{  CoBoKynHocTb

r.rMeer cper.HloFo nopllcrocrb, i lpeBocxoAsurvn 1B 0/o'

, [ I , , rn  o,1,e le, ] le l j l l f  Kpl l r l lqecKorO sUau"Httq /  nO ra6 ' r r '  2 '11 rpe-

6yercq 3: i - r .arb rca qucra:  ypoBeHb:J l taql l \ locTl4 i l  q lzcJ lo crereHeH
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Merp ( l t )  I I : lBecieH, a ipyror"n 
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cpeAHrfl I loDticroc'rb cyutecineuHo lpe:-blIrIaer 
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) ' ' f  Be l ) i l i . f l i e r ,  t ITO CpeAHHe 3HaqeHHf l  { -Byx  
coBOKyf iHOCleu

Hsr. cuosa ro, lonri i t  3aAarb-ypoBeHb 3HaqLIto!l l :-- l
; i l . ;^ ' ; ; ; . ;"10't (":o,roi '  Teneps crarlrcrHqecKl'rr l
I{NleeT e,reAyIOUIHH BI'rA:
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T a 6 n u u a  2 . 1 3
_ Pesy,ntrarrr fi3MepeHHq nopltcrocrn Aecrrr{

o6parqon [ecqaH[KoB Tenc, lnn neHcurbBaHcxoro
Bo3pacra, dacceriu pexu Vuu.q, Bafiouusr

Flor rep  o6Dasua f lopacrocrs ,  o [

Cynaua 189

Cpe4Hee 18,9

s , : 2 8 , 2 1 ,  - s : 4 , 8 2

r'r1e Sc - { lueHKa Cl,aHAap'rHof o crK, 'roHeHrrs pa3riocTri MCX{A} _T1
II X2, I to,I I l rreHHas no l lByx,r o5.be:lHHeHsbrr,r B;r60pKii [ ,r .  3TV c)ut]H..
tiy se lric))iiiio BbirllicJIriTb Iro qiojrlry,le

-r,' 
-i---, -1-

"e 
_ Jp 

|  
*nr_ _r  

n,

34ecr ,  .9 , .  -  o6beArrHen[raf i  or lenx, i  craHAapr l loro orK.qoHerrr i , ] ,  i ra i r -
AeHII a fl r{o}1 6nH a r{Il er:l AByx tsbr 5 op oriHbrx Luc jiepcfi r:r :

. : - ( n r - - l ) s r 2 - i - ( r r - l ) s r z  , o . r ,
n r t r 72 -2  '  \ z ' ' ) ' r i

fAe HHAeKCbT COOTBeTCTByIOT Bbr6opKaM r.i3 6acccfiHoB Erifxoplr f i
VHHA Fueep.  l lpoqecc oSbe. l t iHeHlr r  . IBVx Bbr6opoK i ip i iBol r r r  t {  , to-
[o,'t]tf lTe.rrbHbnvl cTeneH-rrM cBoSoAL,I, TaK Kat{ Tpe6yeTct olleHliTb .j. iB;l
napal'rerpa or2 11 oz2. Lluc,ro creneHeii cBoSonLi nberovry Arfl l- i{ l) ir-
repilJl 3r{BHBar're}rrHocrH, 3aj.iar[rofo rf opivll i ; ioi i (2.32), €c.rrr \.:,.]
:n1!n2-L Fenncicr l  . r iH pa3Jluq{e \ {e}KAy ABy, \ , r r  c l )eAHi t r , r i . i  . . : i . j
ql.l Mbl I{ Ii p H Aecfl Tl.I IIp oqeriTi]oN{ yp oBFre 3FI arl H lvloc f U?

s - ,  _  9 (30 ,46 )  +  9 (23 ,2 t )  _  483 ,03  :  ) 6  R^ .' P  
r o + l o - 2  

-  
l B  

- ! " ' u r '

s p : 5 , 1 8 ;
2 1 , 3 -  r 8 , 9  2 . 4

,A

Rt

L :

5,  r8  t /  r  / ro  +  v lo
1,03.
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Tax xar  ra6r l iqHble 3HaqeHi iq ABycropoHnefo Kpl ' r rep[s c  1B cre-
IIeHt{N{ll cBo6oAbI, cooTBercrByloul[e l0 0/s-Ilotuy ypoBHIO 3HaqIIMO-
cru (5% Ha KalKAoM KoHIIe paci lpeAeJleHus),  paBHbI -2,70 v
2, 10, ro Bbrrlr.rc,'reHFroe 3HaqeHue He lrorraAaer B KpurllqecKylo 06-
,rracrb i.r Hyd'reByro fi l trore3y He,lrb3rr orKJIoHHTb. (HanouHuu, qro

r(pr4rliqecKrlf l 06racrb oxBarbrBaer 10% nr'IoqaALI noA Kpl'{Bofi
l-pacnpeAe,reHua). OrcrcAa cJleAyer, IIro Her ocHoBaHI'I i i  l tpeArlo-
Jrafarb, IIT0 ABe Iz3yqaeMble Bbl60pKI4 B3urbl U3 COBOKynHOCTeU'
HMelou{rrx  pa3Hbre cpeAHHe 3HaqeHI i f l .

A,rs roro qro6bl npLIMeHtIrb 3Tor Kpllrepafi, ueo6xoAllx' lo BbInoJi-
i i lrrb cdrreAylouue ycJioBrrrr. Bo-repnltx, o6e nu6opr<14 AO,'IX{HbI 6bITb
Iror' i) {el{br Ha oc}loBaH,Hu llpou,eAypbl cni,t lsfiHofo BbI6opzl. Bo-ero-
pbl;r, ,  3HeqeHHtl C,Iyqai1HblX Be,' I I l t iHH B COBOKyIHOCTflX' H3 I{OTOpblx

Slt.r tu ugn,terict i i - .r  t ; t  t i . topxLt, . i .cJit t(Hbt ot iucbtBarbct HoprleJIbHblN{
pac]l j ]ele, leH]ieh{. B-TpeTbllx, Ai. ici lepcuu 3rl ' lx coBoKynHoc-LeiLAOJI)K-
Hbr 6birb paBHLr. BunolHcslte nepDofo ycd'IoBLIq B bo, ' Ibul l lHcrtse
feo , ' ro r r {qecKHx 3aAaq [paBep l ] ]b ' rpyAHo.  oAuaxo e fo  HeBbl l lo , rHe-
HIle B Cr"ryqae, ecJII{ Bbl6opKLt I{Meror cl. lJ ' lbHoe H c14cTeN,l: ! .1I]qecl(oe
c i r r€ rJ - l€H i4€  ( ra r r  n  ToM cJryqae,  KofAa L IsMepeHUt l  nopncrocr l r  Ipo-
BOAflTCfl TC"ribt{O B 06pa3r,ax, 83flrbIX H3 npoAyl(TIlBHbl} l  : ' }oH rlJlu

ireqlrrHrrrx noJrei i) ,  Moltter t tsHTbct{ cepbe3IIbIM HcroqHIlKoM ol l I I{-
5ox. KoHc,Jlro, i t l loBeil i ( \ ,  ar,rot"rbr o l{ol)x.{a,rIbHocrr pa... : ipe[eJ€-

r r r i r i  3Haqer r i r i i  r i l rU : r r : lKa  I l Jyqae l to i i  eonoxy l lHocr ] {  Mo]K l io  npoBe-
.3itr ,  o, lUeKO OAIIO ' , i 'O, 'rbKO OlI i .4OHeHHe 01' HOpl{a, ' IbHOCTI,I l leAKO rlpLi-
i j0; in'r '  K Ir3MeHeHHiO pe3yr' IbTaTOB, B OCO0eHHOCTU ec' l ! l  r :Ul6OpO.t-
ra r i  coBoKy l iHocrb  i locTaTor iF lo  Ber l lKa .  Tper r 'e  ycJ IoBHe -  paBeHCT-

tso  I r l c i tepcu i r  , l .eyx  co l ]oKyI IHocre l i  -oqeHb Bax{Ho,  TaK KaK I ioqr l l
BCe CTa ' , i r rcT f iqecKl ie  Kp l rTept l l {  ocHoBaHbI  Ha npcAno, ' Io ]Ke l l l { i I  o  pa-
seHCiBe gr rcnepca i i  cpaBFi r rBaer r l l , l x  coBo l (y r lHocre i i .  K  cu i i c ' ru io ,  a ro
npej,no,lo}I{eHrre d' lefKo I lpoBeptlercf i .  l ipH6,raN<euHlte i ,-puiepI4II
i ip r {Mer i r \ , rb r ,  ecJ ' lH  I rp I4  cpaBHeHr i l  IByx  eu6opor  oK lx (€Tr ' ; i ,  t tTo  oFI t l
3Haqt i t io  pa3, ' tHqa loTcg.  oHu npHBo; l f fTcr l  B  6o Ibru l iHcTBC BBoi iHbrx
KypccB, BK,qro!tat i  re, KoTopble nepeqHcJieHbl B cl l l lcKe , ' I I ITepa-
TVDbI .

I(opp e.rin qnoHHr,rfi Kpr{repnft

Buure r,{br BBe,fur KoooQI.IIIHeHr KoppenflIraH KaK craHAaprH3o-
BaHHyro uepy "nnuer:iHor.i cBfl3r.{ Mex(Ay AByMfl nepeMeHHbi14!r, Ho He

llaccMorpe.lr.r Bonpoc o cTarlicrl l l IecKoii sHaqLiMocTI.I eroro KoeQsu-
r{i.{eHra. KoecpSuuueHr Bbr6opoqHotl KoppeJitrl\Hw r sBJrrercfl oueH-
r(ori [apaMerpa p, Koropbni orpa)Kaer cBfl3b Me)KAy AByMff nepe-
MeHHbrMu ccBoKyrlHocrlr. f lpeAno!'Iarafl, qTo o6e nepeMeHHble Hop-
hlar'rbHo pacnpeAereHbl H Ha6JIIOIeHI.If cnyqafiHo BbI6paHLI lI3 He-
KO'iOpor'r coBor,yllHocTll, I l fbI Mo>I(eM ocyqecTBHTb rlpoBepKy 3Haqu-
MOCTH T,



_-

f lponepneuaf l  ra[ore3a 14 a"rbrepHarHBa raxoBbr:

Hs :p :0 ,
H1 :p t ' \ ,

T .  e .  Mb I  MO l l i eM  OnpeAe , r l l Tb ,3Haq I iMO, l l l  O l , l uqaeTc t  OT  H ) ' " ' l f  Bb I -

6opouHurr i  KosSSsut IeHr l ioppe,{auur i .  FIyJeBaf l  l i r r tore3a ycraHaB-
. / t I4BaeT,  qTO . (Be nepeMeHHbie He3aBHCHMbl l I  qro r t06oe HeHy"IeBOe
3Har{eH[e r Bo3HlrK,']o Irpocro LI3-3a c"]]:qaliHblx Q;lroxrl 'aulrrl npi{
c , ' r l qa i iHoM e r r6ope .  / - xp r t r cp r r f i  sH l t l l i t l o ( l J I  / '  Ja . ] l i e t cn  no  Qop-
My,'Ie

t  r l i  n - 2
t : -

I l-:F

r . I  nMeer  (n -2 \  c reneuer i  cso6oAut .
B  Kzrqec lne  rpHMepa ^ \ , {o }KFIo  npcBep i l rb  3 } i : i t i l } toc rb  Bbr t l i i c . I IeH-

Hbrx  Bbrue H i l  ocHoBe JaHHbrx  ta6n.  2 .8 .  t \o3{ }4 , i1 I { r ieH loB Ko l lpe , ' I f l -
I I I ' IH, I !O' iOpt, le \ ' lbi  i l3Nl€l l l la ' I l l  : '1eX(J,y 3i ' -- je)4i l .r1 ; lpi i t \ iH f i l " : lbKll  C f a-

J' IeqHoro Ir, ' I i i ;K?1. f lepemil xo:tprl trUucHl l ioi , l le,[ t l t l t ] l l  MeiI{Ay ocfl-

Mr r  a  1 r  b  ( r ,a :0 ,597 )  BL l . I I l c . ' ]eH no Jec t l r ] I  I lapz ! ] l  l l 3MepcHHi i .

l lpoaepxelt ar{ cr zl i i rcr l iKa Bbt qr. ic,{f l  erct l  i t  o rpopity,re (2. 35 ) :

t  :  o,?e7yJL=L _ r ,csS _ , )  r r ,
Tff i___ff i2:_, , .

Kpnruuecxoe 3! IaqeHl te /  c  B crcneHf lMl ' I  cBo6oAtr  u 100/s- i ib l \1  ) ' l loB-
seM 3naq r lMoc r t i  i l i iB I I o  1 ,860 .  F Iano \ {HMI ,  q l c  I i p l l r cpu i l  lB l c ro -
pouur.iri rt r Mox(eT 6ltrb sHa'IHTe!'IbHo 6o"ttlue i i! ' IH ryleHbli le Hy,'tt '
TA.K qTO HAll lA O6,' IACTb OTKJ'IOI-ICHHfl T}i I IOTE3b] PACNAIAETC'q HA

BepxHlolo I. i  HLI>I<HIOIO qacTI' I .  Tar t iar [poBepfleMafl c 'raT] ' lcr l l l ia ro-

raAlcl B BepxHlolo KpLITIII{eCKVIO 06"1acTb, }, ibl  AOJ}KHbi 3aKJI}O-
q l r rb ,  q ro  I ra  caN, loM Ie , ' Ie  c ) rqecrB l re r  xop l l€ r ' i i , i l l l f l  \ ' 1e ; l ( -1 \ - l ' l l l l l a -

rurrr uaq6o,' Irulei i  f l  cpej l l {ei i  oceri  nn'I>xuori ra, lrxtt .

! ,nn . lnyx .rpyf lrx troppe"lat lul i  NI]{oxecrBa raHHblx' t tplrBe-]eH-

Hbrx  B raO, r .  2 .8 ,  ro " :0 ,499 n  rbc :0 , '167 .  Cooreerc ree i lHo

F.KPHTEPI{R

KpurepnH rns npoBepKu fnrrore3br o paBeHcrBe Aucl tepct t f t  oc-
HOBaHbr Ha Tat{  Ha3brBaeMona F-pacnpeAeJreHr. rH @rrurepa.  3ro reo '
i )er i . rqecKoe pacnpeAe, ' reHr4e orHoueHls F :  s t2 lsz2 anyx eu6opot tHblx
- lucnepcl r r i  .1 ,1n oH6opoK, 83qTbrx r i3  HopMairbHbrx coBoKYni iocTcr ' i
npll _vcJIoBHll, tITo IicTaHHbIe .lucnepcll l,I paBHbL

Bno,rue ecrecrBeHl lo,  qro Bbr6opoqr{bre lucrrepcr in B c; i } 'qae,
i ior.la riHC"to Ha6"'IroAeHHr?, HC[o,!b3yeMoe t.irn irx Bbtr{]lcr'reHrit.
)1a.i io, I i3llellf i Io' lcfl oT ucnbrTaHHfl K rrc,IrbrTaHIfio B J.oBoJrbHo [IIIpo-
lio\r Atrafla3oge. l logroNry Br.rA ,F-pacnpeaeJreHHg il3MeHfeTcfl c ri3-
\ reHCHI ie \ l  o6r ,eua ast6opxt t .  3ro cHoBa 3aic ' i  l l iJ . : i t leT ) . {uTbtBirTL,
cTelreHr i  CBO6oAbr,  HO B AaHHOM Cr ' r !93€ F-paCnpelC, ' re l l i lC 3aBi lc l l r
oT . iB\ ' r i  suaqegur i  \ l ,  Ka)dl loe H3 I ioTopblx cooTBercTl- lveT p;61 ' r i i  I t3
-lBi'-\ oqcr{o}. Jxcnepcnji ,F-orsoureHHrr. TaK Kati / j-crarucrif ia f lB-
. l5 ieTCq OTHOTUCI{ i teM IByX nOJIO) l i l iTeJb i lb rX q i tce , { ,  To  gcHo,  l iTocJry -
- : ;2 . i ' , i 1sn  Be i l I iq t - rHa F  He uox ;er  I rpuHI iMarb  orp t iL ( : iTe . I ibH l , r . \  ' l l taqe-
, , , , ; l  E ^  - , .  - ,  , R ^ ^ , . , .n r r r r .  L ! , r 1 r  o ! r u v l - , r \ u  l l e d ' l H 1 ( a ,  

' l ' O  
i i p A  ! C J I O B I ' l H  p a B e l l a l T B a  l { L T ! { i i H i , l X

: ;uer. icrr i i i i  - l r rcnepcrr i r  cperHee 3HaqeHrie orr ioLUctrHir  61' :er 6; t i : -
x o  x  1 . 0 .' i ' : rr i  

I iax F-pacnpeAe,' IeHHe onl lcblBaer i loBeIeFMe orl iorueHl. l l i
l r , r6opu, ; i rL , r r  . i r rc r l cpca i i ,  r io , rS ,ue l rubrx  r to  e l r6cpr ia : ' l  i r . l  o . t i ro i i  i r  ro f i '
r i i €  ccBCK) ' r lHocT l r ,  To  e fo  Mox{Ho HCI jo , ' Ib3o tsa" Ib  J ln  npoBepr i i i  rH-
: ' o T ( '  ; b l  o  p a B c H c T B e  A l c n e p c H H .

\!.c;rtuo npc.l I Io,roN(i. lTb, rITo 4ee eor60pxH ts3iITL,t Ir .J coBoliVi l tro-
c le ; r ,  xapaxrep i . i3y rorquXcf l  paBI {brN{ r r . l r rc r lepcr r , rv r i .  f loc" te  DL l r r r rc .

"-tclr ir f l  lk-oTHoII leHLrq Mo}l iHo onpe.I.e. i i lTb Bepofirrccl ' rr  nc"i IYqeHnfl
: iHa'- icr.r l , i f f ,6o,tr, [ telo HJ'I i i  paBI-totc BbtqIicreHHoM\, ; ] ,r i f l  - lBl ' - i  c.ny-
.  . , . ' ; , , ,  , . ,  - ,  , , < ^ , . , , . ,  , , .r r r l lHb lx  DbI0o l loK l l3  OAHOIJ  HOpiv iaJ Ib r IO i {  COBOK} I I ] lOC]  f i .  l ,CJ I i l  3TO
JHaqeHrre  or  - ie r  HenpaR; IonoJ ,06r ' Ib lM,  To  NrLr  Bb iH\ ' ; x . leHbr  cq iu  a rb ,
i l ro Brrr6opKII r.r3BJIeqenbr Ir3 pa3JIIzrIHbix coBori),ngocrer'r ,  i i - \reioulrrx
l lep a BH bre IrrcIIepcHLi.

l l - ^  - , ^ t ^ 9 . - ^ ^ .i , ]t .r1lo0otr napbt orleHoK AacIIepcul,I Mo]xHo Bbtrtl iclTltTb .1Ba oT-
HoueHt iq s1/s2 H S2fS1,  €c. r l l : r  npr iHqTb,  qTO 66,-1buaf l  or IeHKa Bcer]a
6r ' - Ier  I )acnoJlararbcf l  B r rHCJIure l te,  3To orHorueHl te Bcet .qa 6y.qel
6o,risrue 1,0 rr crar[crarrecKrre KpfirepHr.{ nptrHH\{aror 6o,ree npo-
crolj nnr. B eroM cJryqae AocraroqHo I{crIoJrb3oBarb roJIr,Ko o,itHo-
cTopoHHf ie hpHTepulr ,  H adrrbTepHaTHBHbIe f i inoTe3br Ha czMoM .{€r ' r€
fiBitt lorcfl yrBepxleHlreM o roM, rITo a6corlorHoe pa3Jll ique Mexi.x,y
.:.ByNrr Bbt6opoqHblMH Allcnepcuglvrn 6o,rl[ le, qe]r ]tox<Ho 6lr,ro 6lr
c) r { r r . taTb B cJryqae,  ec" ' ia  6nr  HcTHHHbIe 3HaqeHls 4ncnepcul i  cpan-
HfiBaeMbrx coBoKy[HocTerl 6br,'Ix paBHbI. TarrrqHrrr.i rpaQlrx xptraori
F-pacnpe.ledrreHus c 3arrrrpuxoBaHHor? KpkrnqecKofi o6nacruo, u,nn
o6,'racrbto orKr'roHeHnfl rrpoBepreMor? runoresH, lrso6paxeu Ha
pnc .2 .31 .

B raqecrse 3J leMeHrapHoro npr lMepa npuMeHeurr  .F-pacnpeAe-

"'reHr.rfl paccMorpl.IM 4ne nu6opxi.i pe3ynbraroB ir3Mepeuafi nopacro-

r2 .35)

,  0 , 4 9 9  v  t 0  - 2  I , 4 1  I  r  . , r ^r - +

1r r1 - -g ,aggz  
-  

0 ,866  
' '  - - '

-  t ' 32 r :1 .49 '1 .
0,  884

0.467 l i  to -  2

1/ 1 -  o,+vz

Kpzr i luecrOe sHaqeHl{e OCTaeTcf l  reM )Ke CaMblM, LI  Mbl  BI IAI1M, q lC

Hlr  oAHa I i3  3THx AByx Koppe,rquHi i  He orr l lqaeTcf  3Haql tMo oT
'Hyng. .[,pyruun cJIoBaMH, ec,'1I{ f iepeMeHHb]e 6st;l l i  no.i l l tocrblo He-

saeHcriNaH Apyf or Apyra, ro Ha6,rrc4aeMble r<oeQQuqHeHrbl Koppe-

Jrtrr\ur4 Bo3HrIK/lL{ CJIyqaIiHo npu c.rryuar?Hou nu6ope AecfTI{ O6pa:-

I IOB IAJIbKH.
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Puc. 2.31 . Tunuqsoe F-pacnpege,reuue
c c ) r : i0  H !2 :25  c re leHtM'  cso6o, lu
Ii 3aurprrxoBaHHoii Kpr.rrrrrrecKoii o6,ta-
clblo, cocraBJlqroqerl i  59b n,rouralu noA

KDI,IBOiI

i  c - t .',t-+

CII I  TCCqAHTIKOB TEHCJIHI] ,  HYX(HO BbI ' ICH}ITb,  OAI4I ]AKOBA ,r I {  AI lC-
ricpcHfl Ha AByx cpaBHHBaeMbrx [norqaAqx. c 3TOi.i r leJrbro BH6e_
pex{  .vpcBeirF,  3HaqrrNrocrn 50f0.  Taxuu 06pasoM, nprrHrrrue HeBep-
Hoi'r t 'Hjrcre3bl o rol{, rITo rlopnCTocrp{ pa3,.IaqHL,r, B To BpeMfl rixK
t)IlII o/]tHar{oBbr,^6yAer npoHcxorHrb D cpel}te;ri oj{i i l I pa3 }ra AB:rr-
I{aIrr ricxo.r.oB. orleHxu 4ucnepcufi gnyi sr,r6opoK N{ox(Ho BL,rqtic-

"nrrL' 
i io cpopl'ry,re (2.i5). Toiaa coorlercrnytou,ee rr-u F-orHourc-

Iuie Bbrqr.tcrTflercfl rro $opuy,ne
F : sf lsz2,

fAC sr l  -  6onturaq nu6opovnal  AHcnepcr . i r ,  I  sr2 -  MeHblrat
poqHtr f i  J . i icnepcl i r .

i lo errru AaHHbrM rpe6yerca npoBepr.rrb flrrrore3y

f l 6 i o 1 2 : 6 2 2

nporHB r\{HoiKecTBa aJrbTeprrarl{B

H r i 6 1 2 * o 2 2 .

Hy. r ienar  rHrore3a y rBep)KAeer ,  q ro  u ;VqaeM' re  coBo l { ) /nHocrg
Hr , re roT paBI Ib re  I I I cnepc I i t . r ;  MHo)KccTBo aJ IbTepHaTi lB ,vCTaHaBJr r . i -
BaeT,  qTo 3TO He raN.  c reneHr i  c tsoooAbi  \ i1  t l  \ l2 ,  oTBcga iou{ t re  3To-
My KpHTepHIO,  COOTBeTCTBeHHO paBHbr  n1- l  u  nz- |  .  I (pHrH, recKoe
3HaqeHl . te  ̂F  c  v1 :9  n  1z :9  c reneu l l t t t  ceo6oAot  i . r  ypoBHeM 3 l { t j t l l r -
raocrn  5 |e  (o :0 ,05)  Mo lKHo uaf i ru  no  ra6 ; r .  2 .14 .  e ro  3Har reHl re
p a o u o  3 , 1 8 .

3Haqeuize F, nurulrcreuuoe f lo Qopuy,re (2.36),  rorraAaer B
oAHy H3 AB)'x o6,'iacrefi. E,c,ru Bbrrrrrc,reHHoe 3HaqeHIre .F npenurua-
er 3,18, ro HyJreBag rnrrore3a orBepraercs H MbI npuxoAlzM K ga-
KJIIOTIeHlrro, rlTo Aucnepcnl,I [opHcTocT]r MOXHO C[{HTaTb HeoAriHaKO-
BL{MI. I  B AByx rpynnax.  Ec.n l t  Bbrquc.r ieHHoe 3HarreHne ueur, rue 3,18,
To Mbr lre MoiKeM yrBeplr(Aarb, qro Ar.rcnepcuu pa3'rfirrHri. B Ka-
r{ecTBe nprrMepa BbrrrHcrHM Arlcnepcrlio rroprrcrocifi , isyri coBoKyri-
,trocTefi necrIaHHKoB Tesc,ryun H npoBepr{M npeAnono}Kelrue o pa-
BcHcrBe 4ucnepcrz i i  npu 5 0/s -uoN{ ypoBHe 3HaqHMocrLI .

B 6oasruuHcrBe npaKTIIqecKlrx 3aAaq Nrbr  06brrrHo He 3r{aeM HC-
'rHHHbrx sHa,{eufi i i  IIapaMerpoB coBoKyrr]rocrH ]t Mo)KeM drHurb tro
au6opxe BbrrrHcJIHrb Hx oueHKIr. f lpu cpanneHHrr AByx au6opox
cHsr{aJra ueJlecoo,6pa3Ho ycraHoBHTb, fiBJ'rfnrcg Jr}r }rx Ailcnepcl.tH
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cra t ' i r c r t tqecKl l  3KBrBa. [eHTHr , tMI t .  Ecuru  ogH oKaSbrBatorc r  paBHbI -
MH H ecJ i t r  a l r6opxn 6b t , rn  usereqet i t r  6ea c .Meu{e l t i r l  l { r  !13 \ ' t r leMbIv
coBor ( \ ' I IHocre i i ,  r 'o  x ,n , l  \ {o } r {eM c i ;o ro i lgo  neper i ; r i  r i  nc ro . tb3oBa-
Hfi lu creAyrcIr iHx cTa' irJcl l ]qecKHx KiirrTeplleB.

i l  xa.recree npr. iMepa paccNrorpi iM rer(yro 3aAaq,v. C61r:rur,r
c I Ie  j ' i l  H  IbAa,  co6I rp reMble  c  yqacTr ioB 3eM, l I I ,  i l oKpbt l  i . ' i : i  t r i l o f  o -
a' i€ i  i i i : ) i l I  JlbIai4II ,  CO"l.Cl);^I{aT qaCTiiqi{ l l  l l l ) l / ' l I i ,  Ha3l,IBae]\ ible , ! l i i l ipO-

T ) ^ ^ , " ^ , .t i i l t - ' I r i i t l lM I i .  l ' l l 3Mepb I  OT Ie ! ' l b l l l r lX ' j ' i l i { i l l t  qaCT I i l I  I iN Ie IO ' l  l i l l ( l i . e i l b I

or  0 . l j . 4o  3 ,0  r t l ( \ I ;  o r iH  no r r l . { i t I o i ' l  a r xoc , l t ep } ' i t r : iH r , . \ r i i  l t \ . r ; i r . r I I :
B i ) r " r . j \ ; "TbTaTe l ly ! ' rKzrHrrqecKIrx l r . lnepxeuir i i ,  f lb l , tcBbtx lu l . r i i r : ic ;1,  I la-
trei]] i ' ]  l ,r i lKIlol,reTeopHToB. t{i icrlrriu Hlc'ioJirrr(o r.{a,'rbr, rrTo }'IolyT
5i t ' r t  r io  B3uerueHnor{  cocfor .F lua I ieofpra}r i lqenHoe Bpeuf ,  Ho . i ierKo
i lo f ,Torr ( i lK) ] 'c t  c l le fo){ ,  Tzr(  KaK c, ' ry) r ia  r '  f l11pat IH l . r l r r  Kpl icT: t . IJ IH3a-
i [ rn . - lb l i i l .  cyutecrayer  f ] . rnore3a,  r i ro  i rcpeMeuuBaHf ie aruocoepu
u ryTrr ,  I {oIopbrN, l l l  Mi lKpcqacTi iurr r  nonaA2}oT B cHef  f i3  Bo: lJVxa,
r ipr . rBoj1tT K paBHCN{eprrof i  l ioHueHrprrrHrr  Mr. rKpoqacT} i r1 B cHei ' i  Ha
:er t i ro i i  noBepxHocru.  Ec, ' I i i  a ' ra r r i l loresrr  coorBercrB\ ie ' r '  le i ' , :  rnH-
Te,'IbiiocTl{, To BbtBoAri i l3 IIee i lNicicT 3tr r-.rcHtie .1,'rf l i l ieic}ia:j:1HIlf l
Iroc.rcjlcrBrri i rrcnr,ir i iHlif i  f i ,IeLrHofo cfryx<rrri n l 'rr,toc{re1le. iIo:r 'ror,Iy
6 l r " ru co6par ibr  IBe nrr6of i ' ;1  npsS crre.a B cneroBbrx I IoKfoBax
f r : r . r r r : t u n r r r r  r r  l s r l n r i l r r l : r ,  ] - l n l  r t t t r r r^  r  . . . . - . . . . - . . .  . . . r  . . . . . . . . , .  - ^ r . .  . - - . . l J l h l l o \ l  K o l i r l ) o . l ( '  .  H L ' l  l l a c '

r r ,TasH . r I i r  I i  c  i i o voudb l c  3 " r r e r {Tp i i qccKo fo  r< , l acc r r cp r rnaT r tp i l  o l i p t , t c -

;urJrrr rrrlcr, 'ro co.xepx<aun:' lct.[ B Hei"{ qacri{r]. KouueHrp:lt(lt,q \i!r{ito-
. i ac r r tU  B  T i l JO l , {  c l i e r y  np } iDe !e i l z l  s  ra6 " ' 1 .2 .15 .  l ' t c l x l o . , I i r  l l r r : rT : :T r ,
o6c nu6opxr{  I r3B,reqeHFI} , ixru l  } i3  oAnol" r  n io i i  )J ie r 'o ts{ ,Kyn} locr} r  r l
i rpr i i lc j i l r  - r r r r  pc31' . ' r r , f  l  i r . r  r iC,rLrTrn:r i r  x  t ro- f  l  Bep)] ( : re i r i i ro  r r " r ] t  orpo-
nci,. ir{eri rlo r-1crr o5 a.r :.rclc(;epuoii o-ri iopo;r.uoc'l ir?

f lpe l i io ; tarar ,  i {To rsr6opi ; l r  6r ' r . { r r  n3rr rLr  6cr  c i tcr t lcHl l r r  r t  r ITo

i l i i i -  i i i )e . ' l .CJe l l l l e  NI i lXpOTIaCTr I l {  t lO . ' ] t i l i ;1q6 '1gO HOl , ] ta ' I Ib i IO l , l ; r  aU*O"U
l ra  BCer \ {  I IpoTf l } r i c I {Hr {  c } {e i -oBb i i  i ro . re r i ,  i l poEepr . r l {  c tH i r ra" r Ia  f i t i t [ )Te-
3y  o  p i tBeI Ic rBe i l , i l cncpc l t i j  no  Ia ]  i t  n t . r6opra t t .  I ' I c i to .Tr ,3 ) , r i  . l - , cp i r1 - -
.r. ,-  (  2.3S), 3 Anrit i re]{ H),. i ieByro r ir i -rore3\ '  n a "rrbrel) ir  i l ruB\' :

f l o :  o t 2  :  6 2 2 ,

H1 ' .  612 * ozr.

-f :r i ,r Ir .1 t i . i lcrrcpcl l i l  I ic cl l . tblr{) oi ' , ' I l , IqatcTCrl,  To c,1e:l \r loiutt i t  i t l3t I i f . ;c-
I le l i v i lh r  -  n f  oBepKa f l r l lo ' Ie3br  o  i la i rc l l : l  Be  cpe. l t l r J :  :e l  , t c lu i i i .

J  I r  i ro ; i r - , : l ' f l  xD ineput i  (2 .36) ,  s r . l r . i i i r c l , I  coorBer , - ' iB \ , i i l r r ( i . ' . c  l r ' r , i i ) -
:r 1. t,.) - i1 | i oTe-t\.r II 2.rlb1"€ pll I T I1B1,' i

H 6 : ! t 1  : p 2 ,

H 1 :  p q S  p 2 .

TaKrrrr I I \ ' ! ' reBatl  r tr lrore3a coorBeTcrByeT npe.4nonolr ieHr{n: }rer
i l l i i ( i t r i i IX  oc t toeat rn i r  cLrHTaTb,  r i ro  oJ ,Ha o6nacr t  L rMeer  6or r ,u ree
c l ) e l H e e ,  q e u  I p y f a t .  f l c u o ,  q r o  y p o B c H r ,  3 H a q H M o c r r l ,  c o o l B e r - c r -
n r rou ln i i  3 roMy KpxrepHlo ,  He r , ro ; ' r {e r  6uru  gmue,  qeM ypoBeHL '  sHzr  -

(2.36)
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quMocTll, Ecnonb3oBaHHbrrl ripu rrpoBepKe ri irToTe3rrr o paBeucTBe
AHCIIepcnfi. Ec.nu AucnepCI.IH r.r cpeAHi{e oKa}K}rrcs Hepa3,,rrqr.rMbr-
MLI ,  T.  e.  HyneBag rHnoTe3a He MoXeT SUrr  OixnoHeHa Ha ocHoBa-
HHI{ Bbl6opoqHblx AaHHbix, To HeT r{ cTarrrcrr.rqecKrirx ocHoBaHHji
cqriTaTb, I{To cpeAHr.re KoHrIeHTpau[Ii MzKpoqacTrrl l Ha AByx H3y-
qaeMbrx nJrorl{aArx cooTBeTcTByloT pa3JII.IqHbrM coBoKynHocTflM.
C apyrofi cropoHbI, ecJrr.r xorfl 6u oAuu H3 AByx KpirrepueB npHBo-
AHT K oTKJroHeHI,M Hy/'reBofi rtrrroTe3br, To Bollpoc o6 arr,{oc$epuoL',l
oAHOpO.:lHocTH MO)KHO nOCTaBIITb trOA COMHeHI.ie. EO,'Iee rOfO, eCJIir
KpHrepHri (2.36) rpIrBeAer K orKJroHeHr.rlo rr{rrore3br o paBeHcrBe
AHcrrepcrrri, ro r{ rpHMeHeHae Kprirepuq (2.33) B Harlleii saAaqe Te-
pfler cMbrcn. f lpa6ru3HTeJIbHbIe KpHrepHrr, aHaJrofriqHbre onr4caH-

8 4

cso6oAH r 50/6-xurn ypoBHeM 3naqrMocrf l  (o:0,05) [ t7l t
I

238 ,88
1 q  e 7

R R (

6  ,04
L 9 9

4 ,  1 5
3 ,73
Q  N A

Q O a

Q n 7

o o (
r R <
, 1 7
, 7 i
. ,  A 4

t ( o

t  ( l
, t9.
2 , 4 5
q  A o

2 , 4 0
, 3 7
t a A
o  a 4
D a o
o  e r

9 r a
, , R
, 9 1

, 1 9 ,

2 , l 0
9 i ,

l q i

Hor,{v B pa6ore frcurepa I4J, npuueHriMbrAJrr rrpoBepKr{ fHllore3br
o paBeHcTBe cpeAHnx B ycJroBr.rflx HepaBeHcTBa Anc[epcrirl, Ho oHLt
MaJIO rrOMOfarOT npu peueHrzH AaHHor i  saAaqH.

.tI U C N EPCIIO H H bI U AHAJI I,I3

J- In  n r rv  r rnn  t r rL r paccMaTpHBanH To"rrbKo MeToAbr cpaBHeHr.rff
] l tsyx Bbroopor{, TofAa KaK cyxlecTByer exle prrA 3aAaq, KacarculHx-
cfl fpyll[ Ha6,' iroAeHr.rfi. l lpe4no.no)Kr{M, Hanp}rMep, qro noJryqeHo
nflTb o6pa3(oB recIIaHHKa c KaJrbrlirroBbrM UeMeHToM. I(axAufi raa
HUX 06,'raAaeT CBOI.IMH flI.rTorofr{qecKHMr.r OCO6eHHOCTflMH: B OAHOM
6pocaerca B f, ' Ia3a efo KpyrrHo3epHucrocrb, Apyfoft xapaKrepr.r3y-
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c1c1 - I  f t : t  J I I r r i i l eM  f  , i i l ; i l t i c i  i i . i  L rac r l i l i ,  TpL ' i i l i i  c . i [ ] 50  01 t i c ; i e3H i t ] t  : t  t . .  . : ,
l . l l t  xorr ry  orne. le" , r i r lb ,  o: lnnar iotsbr  .1u rJ  t {u_{  coAep)KeHIr f i  r {ap6o,
r raTa.  A, ' r f l  l )c lxer{11f l  3Toi i  3aIaqH MO}l iHo t icr r0tb3oBrTb O; i l i r r  i r - j
c l  z lT l l t r l  l l ( lecKHX Nie l  o !oB,  I I i i . (b l l l i l e lT t , t  i i  . f l l cnepc l toHr iL t l t  i . l i i l ' t J j i i  lC l , { .

B  o6u ler r  Br i ,1e  3 ' roT j \ ie ' j ' o . i  oc t jL ) i l l i t r  t ra  pa3Je, te I I f iH  o6 i4 i : t i  . i l i c -
i lepcur r  I r3yqac ] ' lo i i  coBot iy i l ] roc r l l  t ra  xo ] , r i lo ] IeHTbr ,  coorBerc '1  r \ : ]o -
I i l i te i ic;orrr lr . tKa[,r H3Nler!qi lBocrr],  a I Iplr l{eII f ler,rble Kp]ireft l ] t  no*?i l i )-

"1 lT  0 . i l tOBpeMeHHO I t3YqI ITb  pa l ! ' i l rq r r f  i ( : r r i  B  Cpe, I I r i tX  3 t rz t r r ( ,H i r : tX .
T i lK  I r  B  , l f i cnepc l lux .

3ncneplrnaeHTaflbHbrfr IroAxo.r, K 3Toir 3aAarie 3aKJlror{aeicf l  rr
rp06" {c i r i { i r  o6pa3t loB Ha 6oJree 1 \ {eJrKr - ie  qacr i l  r r  onpe!eJre} r ' ! i r  ( .o -
rep lK i t r r l l r l  xap6oHara  B Kar {Ao i r  i l3  } t } i x  ny t  e ] l  B3Beu lH i la } tHr i  Ioc , re
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o6pa6orxu KLIcr'Ioroii. KaxAaa Me,'tI{ari rracrb Ha3brBaercfi noBTo-
peHrie&r. IIenr, r{oropyrc Mbr rrpecJre,u,yeM, pa36}iBafl nepBoHaqaJrb-
Hbrrl Kycoli Ha qacrH, - onpeAc!,reHl{e H3MeHqHBocrIl, BbI3BaHHoft IIo-
rpell]HOCT'IMH B3BeU]UBaHHfi. OueAU4UO, r{TO eC"IH Il3MeHrl}tBOCTb
Me)KAy iloBropHbrMrr onpeAeJreHHflMH Arq OAHOTO O6pa3ua BeJrHKa
no cpaBI{eIIHro c pa3"rr[qr.rf lMrr N'{e)KAy o6pa3uaM[, TO IrOCdrreAHHe
rpyAHo o6Hapyx{krb.

flpeano;roxr{M, qro Mbr pa36rrJrn r-rcxo.qHbrri o6paseq Ha rrJecrb
qacTefi }{ co6rrpaeMcr [poaHaJrH3HpoBaTb Ka)KAyr,o H3 Hlrx. Ha6.tro-
-l laeMbre r.r3MeHeHrrfl Bo3FIprKaroT no pgAy [pHqHH: I{3-3a KoJre6aUlrir
coc ' raBa BHyTpH HcxoaHoro o6pa3t la,  n3-3a He6pe)KHocTlr  B l tony-
-leHHr.r noBTopHbrx Ha6JrroAeHHfi (ocrarxH oAHoro rpaBreHiif l Mofyr
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6url npoublTbl 6oJlee rrl,arer'tt 'Ho, qeM ocrarKli Apyroro), I '13-3a l i3-
MeHeHHr ycr'IoBHfi B3BeUII{BaHI.lf l  ([OBropHHe o6pa3ubl Mofyr co.]ep-
111aTb pa3nl i r lHbIe KOJII tqeCTBa BJIaf l l  J IH6O Ha pe3y"IbTaTbl  B3Bel l lH-

BaHIt f l  MOX{eT noBJrI l . I f lTb 3aBHCHMOCTb no, tox(eHl4g Hyd' leBoH ToqK}l

Ha Becax or  I I3MeHeHIi f t  reMnepaTypbl  B TeqeHl{e x:Hs'  vr  T.  A.)  I l  6" ' Ia-

roAapfl BJtHeHy.to Apyflrx 6oaee 
-roHKI'Ix 

Qaxropoe. Kou6tlHal{ug
BCeX 3TI.{X I.{CTOqHHKOB I ' , I3MeHqHBOCTH iIpHBOAHT K BO3HI4KHOBeHHT

TaK Ha3bIBaeMOIi 3KCnepHMeHraJIbHOti O1UH6K14 l{, i l l ]  I I3MeHqHBoCrH,

He yqHTbrBaeMoli TOJIbKO pa3JIHqHfl MI'r  MeXAy 06pa3UaMI'I .- ! , . trn 
rOrO qTO6bI H36eX(aTb BO3MOXHOCTH nOflBJIeHI,Iq cIzCTeMa-

TIIqSCKOTI OTUH6KU B CTaTHCTIIqeCKOM aHaJILI3e, I IOBIOpHbIe Ha6,' Irc-

88

AeHi'rf l . j ,c'rrx{Hbr 6url oro6paHtr HayAaqy. 3ro rax }ra3brBaeMat
p aiiXo r\1ll3aurf. Ha6 Jtn LeH H ir. Heo6xo.x,r{ Nf ocrrr 3rori rpoqeAyp br cT a-
Her oqeBHAHor?, ecJIH r.rNreeTcfl HeKOTOpbrr? Qarrop, rioropr,i l i  Henpe-
l r r r rBHo rJ3MeHf ieTCf l  BO BpeMq 3KCI leprrMeHra,  HaI ]pHMep npoAon-
xiaFouleecfl BbrcbrxaHlle npo6, orK[Aarou{lrx cBoe}i oqepelrr B3BeuI[-
Bal r l r r .  Ec"ru essecnTb Bce [ recTb np06,  r roJ lyqeHHblx H3 06pa3r la I ,
a  3arer l  BCe npo6br,  r roJryqeHHbre r i3  o6pa3\a 2 n r .  ,q , . ,  To r rprr  no-
c. ' re . IHe: ,1 83BerrrHBaHlrr . r  MoryT 6srr l  3apefHcTpl lpoBaHbr 66nlune
BecoBble noTepI.{ JIIIIIb no Tori rlpxqnHe, rJTo npo6br Bbrcbrxa,'rH B Te-
qeHrie 6o,tree [poAo"'r]KHTeJrbHofo IIepuola BpeMeHI.r. oArrH ris cno-
.060B  peueHr r r  3To f i  3a laq r r  -  nocJ re^ toBa teJ IbHar  l t yMepa [ l r r  Ka )K -
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KonqeHrprqua MfiKpoqacrurl n ra,noii soAe, ndr/r
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1 , . )

l c )

2 A
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9 A
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1 , 8
1 '

0 , 8

,r,oii noBropHoir rtpoqeJ.] 'pbt H Bbr6op arrlx HoMepoB B nporiri. i .,t rrHa-
,l l l3a IIO Ta6,'I l iqe C/'IyqatiHbIX qncerr1. l[eiiCraUrenbHo, eC,'I6 npoqecr:
nporeKaer I rosTairHo,  TO UeJleCOO6pasHo l rpr4rr r ]carb HavAa! i i .  HoMe-
pa Kil lKi{oMy o6pa3qy Ha iiax{AoM rxare. Tof-la pa3,Tr.{;Hbie ltcrorr-
HHKr] oufi6oK nepeMeruHBiiloTcfl l l tn coBNleluaroTcfl J,"trt BCex tro-
BTOPHbI}^ I - IP06, A HE KOHUCIITPI{PYIOTC'I  B HECKOJIbKIIX I . I3 i I I I . \ .

I lpoeepr<y rtrrrore3br 3KBr.rBadrreHTHocra r]r{rri odpa3r{oB l,{o}r(Ho
npc3ecrrr c rroMoilrbio nIorleil.ypbr, Ha3brBaelroir orHoqlar{Top}rbrM
AucucDCuoHHIr lM aHa, ' I l I3o i i ,  n t ) i i  KoropoM I IpcBept ieMa; r t i t iore. lJ  I r
a,rI bT: pH aTII B a It nietoT C JI e;lyloljiu fi BIIA :

Ha:  Vt :  l l r  :  t r13 :  t t4  :  p lb;

Hs: rro KpafiHeii Mepe oAHo cpeAHee 3HarieHize ordrrr.rr{Ho or ocraJrb-
HbIX .

! ,nl  nponepr{r.r 3Toii  rrrrrore.-?br rDe6yercrr Bri iro,! t teHrie i texo.to,
pL ix  yc" r loB l l r i ,  a  a t reHi i { - ) :  a )  Ka)KAoe MHO)KeCTBO nOBrOpFIb ix  np06
l lacc \ iaT l ) t rBaeTCs r ia i !  J " ' i l qa i iHaf l  B i r i6opKa i l3  cooTBei . j ' fB \ : lou le i i
coBoK) / IHOCTH;  6)  K : i , r i . la r  HcxoAH: i r {  coBo] {ynHocrb  xap i iF i . fep l i3y -
eTc t  HopMar tbHbrM prc l l l )e i .eJ lcHt reM;  E)  B :C t i cxoJ , t ib te  cc Ia i , . \ : j iHo-
cTH r.rMeFor paBHbre Aricirel lci i i r .

! ,_auHsre^, 'r . , ,ra paccl,{alpr,rBaeMoir HaMLr 3a,raqj.{ ni)rrBe:IeHr,r
n ra6.r .  2 .16.  B o. (HoQax' iopHoM .urc[epcuoHHo]vr  aHa,ru3e o6ura_q
Aticnepclrfl pasSriBaercrr Ha .qBe cocraB,lrrrout,tre: rt ircfiepclrro BHyTpa
riax{Aoro N,lHo)riecTBzt noRropHbrx np06 (nuyrpuou6oporlHVro Arrc-
Ilepcl,rn) H Alicnepcfito Mex(Ay cpaBr{HBaeMbr\,1r.r o6pa3r{aMH (Me)K-
Bbr6opoqHyro Arrc lepcrr lo) .  B MareMarur{ecxof i  crarhcr f iKe paspa-
6oraHa $opr. la"n l rsoBat{Hi i r  r tpor leAypa AtrcnepcrroHHoro a1ar13a"
Koropas npl iBeAeHa B la6r l l lue ANOVA (Apalys is  of  V: i r ianse) .
flocleAHriri coAep)iar riepeqeHb rrcrorrHlrrioB HSNteHqHBocrH, croJr-
6eq l icnpan, ' IeHHbrx cyMM KBaAparoB,  coorBercrByrouluX pa3.{ lqHbrM
rtcToqHrrKaM, qucJro cTeilelreii cBo'6oAbr .I,, ls Ka)K,lOr? H3 HkX, cror-
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rAe cyMMrzpoBaHue,rnpoBoAr.tTcr no BceM noBropHbrM ilp0,6a11 B
KalKAoM o6pa3qe 

Z{ t , ,  u  3areM KaxAa,  H3 noJryqeHHbrx cyMMt : l

BO3BOAHTCg  B  J {BAAPApar It no,'ryqesuuui pe3y.rrbrar Ae,trrrcs Ha qrrc,,ro
nonropeuHl'r n
cyNrMHpyrorct
eoqHHr. l  qreu.

- - - .  
Be ' rnqnsa'  xapaKTepu3yroqarr  oropor i  [croqHrrK ] r3NreHqf iBocru,
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o t n z

E ( Tl x,,)
M  \ . ( d  I
; - l  ; - !

e xaxAori au6opxe; Aa,'ree no,rryqeHHbre pe3yrbrarbr
iro BceM nu6opralr  H, HaKoHerI,  BblqnTaerc, f iorpa_

L'l t2

t ' f
l-/ Ll

_ l
t1

Ja\{er i t } r ,  uro nepelr r i  r r . leH.  
-B  ̂npaoor i  qacru 3. lcc l  iaxoi t  x ie,KaK i r  lepnl l i r  u leu ( topi r rynat  (2.87)  A, , ra SSr,  a noci re, tn i in . , . ran

:T"ll^1:l 
c_nepBblM rr.rrelio.r,,i Soprrl;;rrr (2 Bg) A,rs S.SrSSly, Mo)xHc-r ssr,{ac,rrtrl nO 4Op'ray,re

S . ! r r ' :  SSr -SSa .

:i" J,*.j.ri, l3t1u"-";Pj1 
p a:Hocrb qr.rcerr creneseft cno6o4r,r p ae-

!2 " !:I: t "n' 
2Fi r::.pl "1, n".r.""oi; ; ;;;; ;.;;;;.""& # ;,"";na iv-IIL'  nrtt t  zo' r  enepb BbIrII icJIeHHbIe Irc' 'paBJIeHHbre cy*rvsrKBaAparoB SSz, SSA u SSu Hy)KHo tr i r l .nuro Ha coorBercrByro-

U{I le I iM q}tC, ' Ia CreneUet i  CeO6OAH. E De3vJrATrrp r t rLr  n^r , r r r - r . ,^r ,

9I , Ic"uo crenenef i  cno6oAu rro BCeM AaHgbrM paBHo ,V-1.  L luc, ro
crenei:eri cso6oAH AJrrr BeJrurqnsu SS.4 paBlro ,ir_l , raK KaK MbroI IeH[BaeM ee ro cpeAHrrNr 3] iaqeHf i f lM Ka)KAoro b6pasuu.  pas_
Hocrb MelKAy or'MH r{Hc,rax,{u crenerer:i cno6ogur puuni ur'any a"a-neHeir ceo6o.lsr .]rq Be.lrlqannr SS6..

C {enr' io lrdrJllocrpar-(Hrr 3Toro N,reroAa AacnepcuoH'oro aHaJrH-3a rpoBeAeM Bbrqr.rcrreHnq no AaHHbrM r.76L 2.10. t{cno.rl i iyr qop-
uryny (2.37)  anq SS7,  ron} le"nn SSr:ggg,Zg.  

- - - '  - ' - - ' - - ' " " r

Aaree Mhr MOX<eM noAcqHTaTb BeJlnqaHy sS.r  no cpeAHnM 3Ha_qenLIflM Arrs. i lnrr o6!1uo". I4cnonrsyr Qopnay",ry (2.d8f, npocyu_MripyeM cHaqaaa BCe ntrb cr.o"r6rlos,- soieeaeM 
-e 'xna4p21 

nsrtl,_
:::.:":^..yrXojl 

p_orA.nr{M pesyrrbrarbr Ha 6 }r gbrqre\,{ norrpanou_Hb : i r  qJ reH .9To  nac r  Ha t r {  uexnu t6opouny ro  cyMMy KBa ioa roBSSr  :  237 .42 .
H a xorieq, Bbr r{r,rra rr Sf l ^ qr_ SS 1, rroJr}ru aetr BHyrpH n ar 6op ounyrtrcyr lMy KBaAparoB SSr:  l46,JT.
O6rr lee q 'cro creneuer i  cno6oAlr  paBHo ly '_1,  unu 2g.  Tax xax

MbI OIIEHHBAENI MC)KBbI6OPOVUYTO ] , I3MC}I I {HBOCTb I IO N'TH } I3MCPCHII .arr. (r. e- no cpeAHfiM sHaqeHHs,M rrflrn cro;l6qon), ;;;;;;; crere_Hei i  ceo6o.4br. ,r . rrr  S-Sa paBHo f f i -y,  r .  e.4. pusl i . jc i i  f i ; ; ;  crerre_
HCIi  CEO6OAbI AOJi}KHA COOTBCTCTBOBATb OCTA'KY CYMM KBAJIPATOB

u{re IiM q}tc,'Ia creneueti ceo6oalr. pe3ytbTaTe Mbr rlo,'ry"iaeI{

?:::I: f ::j:,f :1.1 J:::, :t.^ry _. . {" uap u,o,, sro nBlr nercr n p ocro
Apyfr rM Ha3BaHlreM rex x(e ne. i lauuH).
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OIIesxa

Oueuxa

LlrreHKa

o6qeri ALIcrepcHH
t t t  

:  
388 '79 :  

13  q3
N _  I  2 9

uexeu 6opouuof i  .qucnepcuu

^/tq.  -  sse 237 '42
m _ l : - - 4 - :  

b 9 , J D .

nHyrpHnu6opouHoi i  AHcnepcru
sSu.. t46,37

r t l u t l  :  - - :

\ - m  2 5

T T ^ ^ - ^ . " .
: .  r  r u t r u l Y l ]

Q.4at

Cluruocr l  [poBeAeHHofo Aucrrepci loHHoro aHa, t l i3a, ' iyq[e l ro-
rcHr i rb,  paccMorpeB ror  npeAeJlunr i  c . r tyuat l ,  rorAa BCe I loBropl tb le
npc- ,5r , r  n . leHTrqHbr.  Tor . ra cpeAHHe 3HaqeHrr .s  cron6Uos 6yfyr  ra-
I { r rx , I r r  ) i ie ,  KaK cpeAHHe no BceM cron6l1ann,  H or(eHI(a AECnepcuH,
Bbrrl[cv'reuHaa IIo BCeM ga6nrcAeuull,t, 6yAer coBilaJ,aTb c oueHnoll,
Bbrqiicd'rerlHofi rorlxo Ha ocHoBaHr.rr{ AaHlrbrx o.lHoro clo,r6qa. tr4Hut-
l \ r r r  c . r loBaNII1,  Mepa oul r6xu o6parnrct  B g\ ' , r rb.  B sro l r  c"{y ! I , , r  HeI
AHci tepcl in ,  Bo3Hrrr ia lou1ei i  r r : - : : t  pas,r r tutz i i  \ {cr , l iJ } '  I toBTopt th iM}!  npo-
6alur .  Taxoi l  HenpaBJ,oro lo6Hl t i ' r  pe3)rr ' ibrar  fo .1N(eFI  r taBecr i t  Ha
r{brc.rrb, Liro nepBoHarrarbHble o6pasqu Ha ca\'to-\t A€"rI€ pzt3,r' i11'iHbI
u i iro ria)riroe \4HolKecrRc' noBTopHbIx npo6 6r,t.rto It3tsJIeqeHo Li3
pa3.rrHrtHbtx coBoKynHocTerr, i lMeloulHx HyJIeBbre Jilcnel)crl l l .

D e n ,  r r n r n o u L r r . r r i npr.rMep fB.rlf lercfl MeHee 3r(crpe\{a!'Ibgltrt. Boi-
rrr.Icr'Iff 3HaqeHrle F-xprrrepun, NIbr rro,ryqaeM c,reJ,yroulee KpHTHqe-
cr{oe 3HaqeHue.  Bu6paB Kpl l r l . lqecKyto o6,1acrb,  coorBeTcrByloulyrc
3aLaHHCMy ypOBHrO 3HaqnMOCTIr  I ]  3aAaHHOMy ql lcJ ly  CTe[eHei l  cBO-
6olu,  \ ' ro)KHo renepb npuHrrb l r . r ru orBeprH)rrb npoBepreMylo r ta-
I]ore3y:

F :  MSel(n4S*)  :

OlHo$anropuu l i  r l ucnepcHouHt l i t  aHar , l h3  I I pHMeHqe lc f l  B ' rex
c"r r ] -qasx,  KofAa rpe6l 'ercn npoBepl lTb r r r l lore3y o roM, qro l - teKoro-
par i i  HaSop cotsoK) ' I IHocref i ,  npeacraB, ' IeHHbtx nt t6opxaut l ,  cocrot t r
rr3 uJ,eHrr.rqsux o6rerroe. OrrHzti(o A.rIr ero npoBeAeHut{ rpe6l'ercr,
qro6u Mbr MofJrr l  c , ryuar iHo eu6par l  loBrop]rbre lpo6r , r  BHvrpH
nu6opox I t  npoBecru r rx  aHa,r tu3 n c"ryuaf iuoi i  nocre. losarer ' tbH{Jcrr . r .
B Hexoroptrx c l {Tyarrn lx  aro Mo}r ier  oKa3arbcq cHJlbHbrM ofpaHH-
qeHrreM I r  Mo)Ker I Ip l lBecr ] l  K Hel IorHoueHHoMy aHa.r l I r3y,  npi r  l ioro-
po\r  reprreTCf l  c ! ' i l l l I IKoM MHOfO r iHQOpuaquu o6 u: r ' teuql jeocr l i .  Ha-
npi ruep,  i rpeAnolro lKHM, qro HeKOrOpaf l  I i3MepHreJIbHaf l  npoqelypa
npuBorrr r  r i  3aBbrrre i r r r rc  r t lcnepcHI, t .  I ' Icno"rr :vq oruoQaNropnl ' ro
l lOle,r lb, Mbt He MO),KeM OUeHllTb Be/' l l ' l r lHHy BO3HilXalOuIeti  nO grOit

i lp t r r rnHe I l3MeHqHBocTr . r ,  TaK r iaK oHa BxoLHT B c ) 'MMy KBal l ) : l roB
BMecre  c  u3MeHl ruBocrbro ,  Bo3Hl iKarcure i i  o r '  lpy rnx  I rpHt IL rH.  Or ,Ha-
xo 6o,ree KponorJIHBbII? crarucruqecxnti  aHa,' t I I3 MolKer Aarb Bo3-
Mol,t{HocTb BbIAeJIl ]Tb 3Ty H3MeHqHBOCTL' l . l  OIIeHUTb ee.

93



"4, oy x {; a xroli li r,l li,x, i.r c n r p cu o H H ur ri a H a,'r u3
i { . ;e i , . ' ieu pr .4 Soncc c, r ro l r i l rbrx r i l l r lep i reB,  no. ipo6uo onHCaH-

, ib l - '1  ) r  i ) i i i i ( ieO, i { l l  i l i }L_ I iO i { l , lJ I lepCi. l t ) i l l iC-r . ,1_\ :  i : } i I i . l l i . : l ) '  l l  l i . i i : i } i l lpOBa-
H i i i t  . - 1 l i f , ' i l c l j j . r \ r c I r ' f i l .  l l peKp : t c i lHe  o I I l r ca t I r r f l  Hc t {o1 ' op r , r ; i  c xe l ! 1 ,  Becb -
l l a  i lO . ' l e3 i 1 t , l ) i  I i i l l i  iCaJ . r iO f i { ( lCC I i t i - \  j i cC , , i e . iO i j l l i t i t i i , \ ^ ,  C0 . t iC l ) i t { i i TC f l  t i
r i r r r r i rx  I -p r r rbQu ' rca  f13 l  r i  i i 1 . ,a r , r6c i i la ,  l  lpe i i6 l r r " la  [2C] .3 . r recr
I {bI  0fpaHHti i l l lCt l  pz lCCxiOi  peHIIeM v- t I4IUrr  OiHOfO AOnO.rrEi l ' ie . lbur, f  ( l

r ip t l i \ {epa l r  coorRercre} 'mule i i  cr r r  rcr r l r t { - .cr io i r  t rpou.e. t ) 'pr , t .  Op' io-
BHKCIuie recqaIrHl( tz  CeHr- l lurep lpeACTaB,reFrbr  oqeHb qr . rcr ' r , ]Mi i
opro l i rapquraMrr ,  Koropbre pacf ipocrpaHerrbr  B Bepxol :brrx  p.  i " ' i . i rc-
cucrr l r i r .  

' far  
rax 3epHa 3Tux nopon xopotuo oxalaHin r i  o ' l 'copr i tpo-

saHbr, To cHrr Heo6srxiroeeHHo oJrropo.lHbr lro cBoeN{y crpoerrrirc
B cnR..'ru c irrrl,r He$uuue Mecropox{Aerrriq, npuypoqeHgble Ii rec-
rlaFruriar{, nprr 4o6r,r.re ueQrlt ltyrel"I orriaqKH Be.[,yr ce6fl TaK, ]iat'
:"to)KllO B ' lOI{HOCTII npe.\CK:i:3:lTb C IIOMOIqbIO TeOpeTIlrleCI{LIX I;Ol.C-
, re i r  l t r  noBe. icHHf l ,  xor f l  I toc, ' je IHIre noctpoeHbr I Ia  ocHoBe r . tAe-JH-
3arirtrr 1'c"roeril i . Orx,roncgufl roBejteHHr{ Nro, eJrlr or AericrBHTc,xb-
Hocrr i  N{ofJ,T yKa3arb sa our iSoqnocrr  non) 'u lenrr f i  B crpyKiv i r ( ,
r{oJ.e.1tr.

i{eOo,rr,ruol:i HeQrnuor? pafiou B rclKHo\r I4,t,tunoirce ttpeAC] i,tB'

"rzcrcrr HAea,' i l ,Ho npncnoco6.,reHHbIi{ L,'rr r.rccJreAoBaHIif l coElri i;r.c
Hlr r  B ncBe.reHuu \4o-(er ' t i r  H pearbuofo HeQTrrr in io MeciopoxiAeHu, i .
T r t '  t z r r r l  r ' f n r  n r i i n r r  a n a H  l r . a n a  n a o  r ' n n r -- . - ^  r , - . , ^ . . ,1  apeHAoBa, lcE ] 'oJ IbKO OXHOI i  KO[ ' l | ia i I l {e l1 ,  T I I . ia -
TeJrbHo xpaHnB[ re l " r  Aor { \ 'Met ' t r i l r { r io ,  To  naHHbre  o  - { ,06btqe  I Ie (Fr r ,  ] r  r
3TOfO N, ieCrOpO) ! i j (eH i i r  oKa3aJIHCb AOCTy11111,1yn A" l l r  r rCCrTeJ,OBal i l r r .
O1uar<o, npelKAe rreM BbrI io,rHHTb ricqepilbrBaloxdlrf i  aHa,rIIr3 iroBc.ie-
Hr r r i  r recTopo)KAeHrr f i ,  qe . I iecoo6pasHo r rpoBep l r rb  Ha npr . {Mepe Bbr -
[e]rno[,rar)" iofo xecqaHuKa rrt)e,q[o,1or{eHrle 06 oAHopoAHocTI.I  cto
CBO I iCTB.

t r4 : r  t ' , tuo ;xecrBr  c I {Bax i r rH,  npo6ypeHHbrx  B f ipouecce pasp: rCror -
xrJ, . lcci i lb 6u;i l t  nu6paFibr cryqar:ruunr o6pasol"I .q! 'r f l  trpoBeAerlrr" i
aHa, ' i r r3 r i .  B  raxr lo i i  npo6e FrayAaqy 6brn  enceqeH I  xy6  nopo, r , i , r
c6 'bcx lo i l  16  c l l3  T tKI I l t  06p i r3oM,  I t ' I05b t  Bepr t tKa, t lb l i3 .q  o l ) l ie l i r , , i -
r lurr r)pcdri coxpalrr! ' racr. C rovoulblo coo'fBercrBylouefo nplt6opa
6lr,rrr cler 'raHrr ABa u3nlepeHHrr cKopocrn ABIix(eHHfl {r. t i loi ;4a
cKBo3r - ,  Bbrce l reHHble  I { ) '6L I :  B  Beprur (a l tbHo} r  } IanpaB, te t } r i r l  no  o iHo-
IUeHIi l i i  K C.TIOIICTOCTII I I  B l 'Opi: i .rOIlTaJIbl lO\ '1, I lapl iJIJIed' lbHO CJIOIiC'IO-
c lu .  ]  I cnors :v : i  gTr i  I . i3n{cpeI I I r f l ,  I rL , rq r . rc , ' r r r r ' t r r  rpoHl t r laeMocrb  o6pa: -
ua  B l (sa . r ,p i l rHbrx  l { [KpoMerpax .

n - ^  . , , , .  .  ,
A tsaAUi1 lb  tsbrqucJ Ie t rHbrX 3uoH€I I I i r i  r rpoHHr{aeMocTI l  I IpuBe]cHI r l

B ra6.r i .  2.17. l7o 3'frr i l r  ABr j ' . r{arlr  3r{r.rrcFurrrM rpe6yercr r ioJlyr irrrb
oTBeT l ra  Bor I I loc :  14McioTca "q i l  3HaqrMbre  pa3, ' IL r r ru r r  B  t rpoHHuaeMo-
crlr,  3aBrrcf lruue or no, ' iolKeHr.rf f  o6pasua B r.r3yqaexloM pai ioue
( r .  e .  o r  p rc l ro , ' ro ) r (eHI . i t  c r (Ba) r ( r ru )  u , r r r  o r  n r i6paHHbtx  Hanpau.qe-
t r . i r i  t rsueueuus?

3ry sh4au1, Mo)KHo peur.irb c troMorr.lbr,o 4eyxQaxropHoro AHc-
f lepcnoHHof o aHalr4sa. Paccuorpnu ABa rraBHblx I4cror{HHKa v3-
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Ilponuqaer'rocrs c,ny,rafiHo orodpaunux o6pa:qoe
(urrar l ln.rnHoiic), usmepeHHaq B pa3ruqHbrx

T  a 6  n n u a  2 . 1 7
necqaHltKoB Ceirr-IInreP
HarIpaB,'reHHfix, MKM2

I  ,037
0,963
o,842
t , t 2 I
I  ,043

|  , 1 2 4
0 ,9 , r0
0 , 9 2 1
| , 2 0 2
l  ,028

0 ,928
I  , 1 0 8
0  ,821
0 ,797
0 ,949

0 ,943
1  , 1 6 5
0,  803
n 749

I , 0 0 4

MeriqiiBocrH: oLHH, Bo3Hur(aloulnfi xar cr' i€.{crBlte pa3Jll lqtzt4 MexAy
lp06atvllr, r.r gpyroir, BosHirKaroulvfr. rr-3a pas,ruutif i HanpaeneHuft
jt i lrr ri3NlepeHrrflx rrpoHlrr{aeMocTrr. TperHii rrcrorrHr.rK i l3I\{eHqKBo-
crlr - ccraroK, Li, ' II4 AllcnepcHa omil6t(l l , coorBercrBy]oxlafl AHcnep-
cnx BHyrpu noBropHbrx [po6 B oAHoQaKropHoM ar ]e, ' I [3e.  B 3roM
ilpriMepe IIpoBepfl]oTcfl ABe frrnoTe3br:

H o : L t t : p 2 : . . . : p r 0 '

I / 6  l l t , a e o r : p r o p u s .

Ccorsercreyroul re arbrepl {ar i rBHbrc f i l rore3Ll  3aKr ' I ioqatorcf
B To, \ { ,  q ' ro r ro N{eHbrxer l  t \ { ( ' re  oJ} lA cKBr) t i l i i l l  } r \ iee l  HepaBHoe oc-
Ta ' I bHL IM  C l l e . lHee  I I  qTO Ee j lT r i l i ad rbHbTe  l I  fOp l i 3C l l r i l " I bHL ie  n i lOHa-

uzleN, locTl{  Heoni iHaKoBLt.  3ra npo5" le l ' . t  a oqe} lb l l  [ i ] lor \ i l i l  ] l  : ie1. ' \ "11' ie

pacci \ {or i ler {H). . lo  3ai laqy r . rsyqeHHl corepaiaHr l i  r . . :p6ouaroB c l io-
r lou{ i , lc  o, i r rorpaxropHoro Arrcrepcl roHHoro aHaJI l i3a,  Ho c oAHIIM
i lLr i i i r ior reHr4eM: B\ , rec lo ro lo qro6r t  x i )orr3Becr i r  r . r3NrepeHHr o o6pa:-
IIax Ha ocHoBaH14u cnyuaiiuoro nH6opa, i\ '1br npoBe,la i l3'\, iepeHLIfi
pN3HCro r i r ra.  l loc. reAr i l re  N.rox<Ho Ha3Barb scp$eNrauH: 3T'or  Tep-
rlri i i  osr{aqae'r, qro qHcJra, I]opoxij{eHHr.re ol1}rrn{ sr!Qenrolt, MofyT
riryHgalteHra,rrbHo orJILIqarbctt or qlrce,'I, r lopo)KAeHHL.rx x,pyfl lM.
J.a)r{e B cJryqae ec,'ru l iclroJlb3.viorcf oAH}r i i  Te )Ke npo6r,r. Tar xarc
ri3Mcl--cHrrfl Fre BIro!'rHe paHAoMH3rrpoBaHbi, i1 B\{ecTo 3Tofo pa:,,. le"'Ie-
HLr B COOrBercrBnz C BO3Ief iCTBr. ieM Ha HHX pasJrnqHr, rX erpQemon,
To naHllbte Mox{Ho IIpoaHanH3HpoBaTb c rleJlbro BbrflBJIeHIrfl pa3,rr}I-
q | l i  na l i  Mcr 'KAy etpsenral ' i l t ,  TaK H N[eiKAy o6pa: t laMrr .  Taxnivr  o6-
1ra3Oh{,  l t3MeHqHBOCTb, BO3HHK[raf f  x3-3a pa: , ra. i l . r i r  n  eQ$exrax,  ue
J,O,TIKFra CoilrrzrAarb c I{sMeHqHBOCTbIO, BO3FIIIl( iUeii IIO Apyfl lX,l npU-
r[iHir]t, n ]to)KeT 6brTb oTAe,' leHa ]la ocllt)BaHHll cra'r ] icTuqecKoii
rrf oqeAypbr

! , rn o6ocuoBaHHoro i rpr4MeHeII t4r  gayxQar<ropHoro aHar l i3a He-
cJi,o,r.tt l t0 Bbil loJIHeHHe cJIeAyrcu{Hx rlerbtpex ocHoBHbtx Itor' io)Ke-
uiri i : a) Ka)r{j1afl KoM6r.IHaql{rl oQqreKTa n o6texra t{n,'If lercs cJIy-
.u,  . .no i i  nu6opxor i ,  s :nrot i  I I3  pas, ' r i {qubrx coBoKyirHocrei i ;  6)  xe i r -
AaR HCXOAHag coBoKynHocTb HopMa, ' ibHa;  B)  BCe H3)rqaeMl- lc  coBo'

HanpanreHux

f o p u : o u t r r r r o e Bepr i rKarb f ioe f o p I l s o H T a r b H o e
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Puc. 2.32.  Cxeuu cyunl tpoBaHnr B AucnepcuouHoM aHaJl l r3e:

a -  o , lHooanropHbln  ,E I {cnepc{oHHbl - f t  aHaJH3;  cyMMHpoBaHl le  aJ I f l  Haxoxacs f fs  ab loopoqHoro

cpe! ,Hefo  npoH3BoAHrcq cee-pxy  ana:  ,no  c ro l6 r { i v :  6  - ,u ,oyx$axropHib l f i  Anc t repcHbl f t  aHa. t rx3 :

cyr lv rpoBaHi re  a rq  saxoxae in f l  Bh l6opocuHxr ; f f f i l i l -  npox3Boanrcs  Kax  no  c rpoKaM'  lax

Br, I6paa uexoropuf i  ypoBeHb sHaql lMocrH A' r iR o6eux r l lnore3 '

MO;{iHO I{CnO,lIb3OBaTb 3Ty CTaTI'ICTUqeCXyrc npoueAypy-c IIeJIbIO HC-

cJIeAoBaHI. I f l  AaHHbIx ra6n.  2.17 [o npoHl ' luaeMocr l ] '  Bonpocst ,  Ha

Koropble Aaer orBer sror Kp[repHii, c,reAylox{ue: a - I]MeK)rcr JIII

3 H a q u M b l e p a 3 I u q f i ' I B n p o H H I l a e M o c T I I B n p e A e J I a X H e Q T e H o c H o r o
par ioua? 6 -  nuercrcf  f ln  3HaqHMbre pa3,r I I IqHf  B npoHLI[aeMocTH

' no BeprHKanrtr 11 ropusoHram?
, MbxHo ttstueunro o.u,HoQar<ropHylo npoqeaY-P-Y^ tax, uro6ut ona

, nO3BO"'If l j Ia HaxoAIITb AOnOr'IHIITe,'II ttble ' lneHu MSe U UOeHil nO-

,  nDasoquut f i  q . teH ,44S",  a 3areM nepexoAl l , la  6u K Haxo)KAeHuIo

, .  a ' "y*  sHaqeHui i  F.  O6paureHue K puc.  2.32 noMofaeT I IOHfrb,  I {aKLIe

i Hs\aeHeUllf l AOJISHbI 6Hrb sHeCeubI. Vqtlrlteas nOJIyqeHHble pe-
.  3yJrbTaTbi, KaKI,te 6lt  sl , t  XOTer'1f l  AaTb peKOMeHAalI11I] OTHOCI'ITeJIbHO

qenecoo6pa3HocrH I ' IctIor ' lb3oBaHI' l t l  3Tux MeroAoB AJIf l  r IpoBepKH

: Ir lolelel i  ga,rexu?
)  

4ncnepcuoHuuf i  aHaJIH3 -  oAHH l t :  ua l t6o lee  pacnpocrpaHeH-

Hbtx  c rarucruqecKHx MeroAoe,  oco '6euHo B TaKHX o6, lacr lx ,  xaK

I(OHTpO,' lb KaqeCTBa U:Ae;lUft B 11pOMb11IL'IeHHOCTII t t  6nO.nOrAqeCKI'Ie

encnepunteHru t .  C , t Ie . roeareJ IbHo,  Hy71 i l ib t  nporpaMMbl  a , ' rq  3BM no

AilcnepcuoHHoNl) '  aHaJIIt3y rpaKTilqecKtt . l l to6oi i  creneHll c,ro)K-

HOCTI,I '

12-xpnrepnfi

PaocuorpHIr,t eu1e oArro pacnpeAeneHue,
rvla.qbFrbrM. Ecnu eH6opr<a o6r,elra n B3flTa
KynHocru' lluerculeii cpeAHee 3HaqeHIIe p H
Hr{e o, To Ka}KAoe ua6lIoAesI.te n est6opre
no Qopr' , IY.ne (2. l6) :

Z :  ( X  _ p ) / o . (2 .43)

Taxas BerHt{HHa raK}Ke pacnpeAeneHa HopMaJIbHo c MareMar l ' I -
q,ecKHM olinAaHneM 0 n rlr inepineri, paeuoii 1. Eclrr sua\eitutr Z
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Bo3BecrH B r{BaApar Ir cJIo}KIrrb, ro cyMl{a 6yaer npeAcraBJlflrb Ho-
ByIo crarucrHKy, r{ol 'opyro Mbr 06osHaqar\.{ 222, r. e.

Kpnrnuecxne
c v creneHffMtl csoSoAr,t

T a
BHaqeHrrr  12-pacnpeAeleHun
npl l  3aAaHHoM ypoBHe 3HaqHMOCTII

6 . ' r n q a  2 . 1 8

I  l 7 ]

(2.44\

Tax rar 3Ta crarlrcrirKa crporlrcfl no BbI6opotIHbIM .qaHI{bIM, To oHa
H3MeHsercg or  au6opxu x nu6opxe.  Ec,ra B3f iTb BceBo3t lo iKHble
nu6opxu o6 'beMa n H3 HopManrsol i  coBoK)r I IHocr I I  I I  HaHecrt i  co '
orBercrBylourfie ur{ 3uarreHufl 222 s,a rpa$ux, ro oHII Syayr noAqu-
ueHu 12-pacfipeAerer{[to. Pacnpe.le,' ieHrle y2 sanucut or riuc,'Ia cre-
neseri cBoooAbr, Koropoe cBfl3aHo c o6reuou coorBercrBYlouiux BbI-
6opor<.  T ' r {nu.rHas KpHBaf l  12-pacnpege, ' reHr.1f l  r rso6paxreHa Ha
plic. 2.33, a 3HarleHrrg 12-pacnpe,le,'reHtrfl Ad'Ig pa3,'If ir{HbIx q14ce,r] cre-
nesei i  ceoSorr ,sr  u ypoeHei t  3Har{uMocrrr  npaBeJ,eHsr s  ra5, ' I .  2 .18.
Orlrerlnr, qro KprrBafl 12-pacnpe4e,.'IeHIrfl, TaK )Ke KaK I{ KpIIBaf
F-pacnpe:e.rreHrrfl, BbrxoArrr u3 Haqa,rra KoopAHHar II, rrpoxoAfl qe-
pe3 [o,{oxri]Telrbubre 3HaqeHilq, crpeMiircl r 6ecrogeqsocru. fIoA-
po6Ho 12-pacnpeg,eJleHue paccMorpeHo B KHI'Ire ,rlu [23] .

Pacrpelenevue y2 IrMeer 6o.nruroe sHaqeHlle B rlpatirl{I(e, TaK
KaK ero Mox(Ho IIc[o,Tb3oBarb A,'If l  l lpoBepKII fHrlore3, coAep;Ka'
uIHx KaK HON{HHaJrbHbre, TaK LI nopfl.IKoBble AaHHbIe. !,o cnx nop
MbI paccMarptiBa,'tu ro,i lbKo MeroAbl I.IccJleAotsaHIlf l l .aHHbIx, npe.I,-
craBrsroul lx  co6oi i  pe3yr ' IbrarbI  H3MepeHHr gHaqeHtt i i  nepeMeH-
uux. Tenepb )Ke MbI o6parl.I i l Icfl I( HeKoropblM NIeroAaM HsyqeHfif i
AaHHbrx rroAclrera, HaIIpHMep raKI]u, KaK r{l. icdro MopcKlIx exeii ga

eAI.IHAqy n,'IOXIaAII MOpCKOIO AHa, Il"l l I qrcro Kpl{cTa,'LtoB IL'Iarfio'
KJIa3a, pacnoilo)KeliHbrx Ha llepeceqeHlru ur,ru$a, Hi-l l l  9IIC,{o 3epeH
saAausor i  rpaHyJloMerpuuecxor? Qpaxquu n pas.rpo6,reHi IoM I Iec-
qaHLiKe.

O6qel i :secrHaf l  3aAaqa crarucruqecKoro aHa[ru3a 3aK, ' l loqaer-
cf l  B cpaBHeHEa sst6opoqHofo paclpeAe,{eHnf l  c  HeKoropsiM 3apa-
Hee 3aAaHHr,rL{ cTaHAapTHbIM paCIIpeAerresueu. Tax, craTI'IcTI'Iqe'
cKHe KprrTepLIu Mox(Ho npI IMeHl lTb AJIs npoBepl(H f  xnore3bl ,  3a '
KJlloqarcIIleircg s 'IoM, qTo HMeloull lecfl AaHHble I, l3B,'IeqeHbI H3 co-
BOKynHOCTH C 3apaHee II3BecrHblM pacnpeAe,' ' IeHl.rel '{, Bo3Mo}KHo,
HOpMaJrbHbrM LI! ' i l I  JIOTHOpMa,'IbHbIN{. !,,r4 rOrO qrO6SI y6eg,urlca e
TOM, qTO 3TO npeArloJIO)KeHIre He npoTllBopeqHT AetcTBi'Ire,' ' IbHOCTI{,
HaAo cpaBHIirb nu6opouHoe u reoperuqecKoe pacllpe.{,eJleHIlf i.
B 6onlurugcrBe cdryqaeB reo,'Iof BaAaer coorBercrBylo[ri le K,rlaccbl
pa3MepoB qacrHil u 3arer{ npoBepfler, cor.rlacyeTcfl JIII pacilpeie,'Ie'
Hr.Ie pa3MepoB riacTHII B eCTeCTBeHHbIX CKOTIIeHI'If lX rpaBUs, V:It4 H&
BbrxoAe H3 KaMHeApo6ulxu c HeKoropblM saAaHHbII I  reoper l lqe '
cKuM pac[peAeJIeHLIeM. B O6eHx paccMorpeHHblx 3aAaqax rpe6yer-
cfl ycraHoBrirb ccorBeTCTBIie N{e)KAy. QOpMOI AByx pac[leAeJIeHHIr'
o ]Ho u3 Koropblx [o" Iyr leHo no nut6opxe,  a lpYfoe , lu6o sapaHee
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-il3BCf THO, .nH6o npeAIIo!'Iaf aercr{ I lMeloul11t{ onpeAe,leHHutrl Ttri l .
lpeoyeTcf l  B BepofTHocTHbrx TepMuHax noJiy{ ] l1 ] 'b  orBeTHa Bonpoc:
I IOXiHO J l r r  ABa yKa3aHHbrx pacnpeAe, ' reHr. r f l  orHecTH K oArro\ {y  r r rn l '?

Aira" ' rofurrHaf l  3aAar la B03HHK, ' Ia  i lpr r  onpo6oeaHi . ru B ga, ' ILrBe
-1/a i i ryorep ( l r rar  Olopuga),  r4e 6sr , ro npoBeAeHo 48 H: l repeHni i
coJleHocrn noBepxHocrHbrx Bo.u,  ( ra6,r .  2 . lg) .  l lpe4eapr. r re. r r ,Hr t i t
ts1.13\' i lr ' lbHbli{ aHar'it i3 orl ix AaHHbtx IIo3Bo.rtIeT npeAno,'to}KI,lTb, qTo
3HaqeHur coAep)KaHr.rr:i co"rn n ntr6opxc c r{eKot'opoir n.[ou{aAIr
pacnpeAeJ. ' IeHbI  HopMaJiuro.  Ec"rr r  9Ta r r i r rore3a BepHa, To H3 Hee
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46 ir3 58 60 60 49 59 48 46 78
37 58 46 46 47 48 42 50 63 48
62 49 47 36 40 39 61 43 53 42
59 60 i2 34 40 36 67 41 40
40 56 51 51 35 47 53 49 50

T a 6 " ' r H q a  2 . 1 9
Hsrrrepenun co,'reHocrr.r BoA B 3ad'rHBe Vafiryorep, urrar @"roptl.qa

Colesocrr ,  r rxr / r

c"reAyeT, qro IrpoHCxoAflT cBo6o]Hoe nepel,leullBallHc u 06)'teil \Ie)l i-
J.y oTKpbrrbrMH ],ropcKriMrr Bolar,{rr H npecHoti eo.foir, Brel(i l iou{eiI
B 3ar'ruB. C .lp1 rori cropoHbr, ecru 6br c)xlecrBoBa,'I KaKoii-,rltt6o ue-
xaHll3M, rloTopbil:r cTpelrrx,'tcfl 6lr pas,r.e,ruTb cod'IeHylo l i I ipec]l) ' [o
BOAy B 3a, ' rHBe,  TO paCnpe. le"r reHHe colef ) r (aHIrr r  co, ' I r i  I ]o lBo,r IHrTO
6u ero o6Hapy;61.11b. 3To J,a,'ro 6br B03N,rou{Hocrb nod'iyqI{rb nper-
CTaBr'ieHue O UrlpKyr'IttqHll BO.qbI I l npeAcKa3aTb Tun paclpeAer'IeHllf l
! ,oHFrbrx oca! ,KoB. c  novotq l rc  coorBercrByloqefo Kpr l repl l f  cof" r la-
cHf l  vo lKHo I rpoBepl l rb,  HacKo, ' lbKo xopolxo n l t6opouHoe plcnpeJ,e-
JleHHe COf ' l l  aCyeTCfl  C HOp M ar ' lbHl iM.

f lpeAno,roxuu, qro coBoKynHocrb onpeAe'ret lHi ' t  co,teitoctu, rts.
Koropor iB3f fTa  Hama Bb l6opKa,  xapaKTep l {3yerc f l  Hop ' \ , {aJ IbHbIM
paCrnpe; Ie ' r leHVeM C He l I3BeCTHblM CpeJ,HHI {  3Har leHl4e ld  L t  I {  AHCnep-
cueit a2. A,r lrepHaruBofi 3Toli  rrI Iore3e, I(oHeqHo, 9B!' i f lercq trPel-

IO,' lOlI{eHIle, rITO 3TO pacnpeAer'IeHue He Cord' laCyeTcfl  C HOpMaJIbHLI\I

3aKOI{OM.  3gaqegue c rarHCTLIqecKofo  KpI l rep l , l f l  Mox{Ho Bb lq l l c , l l i rL , ,

rryTeM noIpa3Ae"'Iel lHs 06JIacrH OnpeIeJIeHHfl CTaIIAapTHOfO HOp-

Mar ' rbHofo  pacnpeAed ' IeHi1- f l .  Ha HeKoTopoe quc , ro  o rpe3KoB.  Bepo l r -

HOCTb rOrO, rITO OAHO C,' Iyqai iHOe Ha6,' I ioAeHue, I ' l3Bd' leqeHHCe IJ3

cTaH.qapTHofo  HopMa, ' lbHoro  pacnpeAe" I leHr l f l ,  I IOI ]aAaer  B  0AI IH I l3

oTpe3KoB, paBHa ILIIOqaAi.I  nO.I,  KpHBol' I  B npe!,e, ' lax orpe3lia- I ' lc-

I ioJrb3yfi  3TI,I  BepOflTHOCTI{, MO}KHO Bblr incr ' luTb o}l tulaeNloe qi lci lo

Ha6rroAeHHir e Kax(AoM orpe3Ke. ONI'rAaevue qacrorbl B Kall i . lo\t

oTpesKe 3areM cpaBHI lBa lo rc f  c  coorBercTBy lo l l I iMu Bb l6opoq l ' lb l l ' l l l
qacToTaMi-i .  Ec.[H eru qHcr' Ia 3HaqllTe"lbHo orK,r]oHflIoTcfl  oT oi ' l iH-

AaeMblX,  TO Ma, ' loBepofTr lo ,  qTo6b l  Bb l6opKa 6bLr Iz ' l  H3BreqeHa T l3

HopMa, ' rbHo i i  conoxy luocru .  14cnoJb3yf l  12-pacnpe le l reHl le .  Mo1I {Ho

npltgarr BepoflTHocTHbIf i  cMblc,r l  c,qoBaM <<3Haql4Mbli i>> u <<Ma'r loBepo-

'THbIf i>>.
Vra:ausrt i i  crarIIcrLIqecKHfi KptrrepHil  BbIql ' lcr ' l f fercf l  r lo { lop-

ilryJIe

Puc. 2.33. 7,2-pacupeJ,eureHr.re npH Aecflr i l
crerreHrx ceo6o.lL' I  c aaurrplrxoeauHori
r ipuruuecrori  o6.racrtrc, otpaHHrrHBalo-

. , . ^ s  ( o /
lI(eH C% n.roula.tH no.1 Kpr.lBoll

Ha6"'I loJ,eHI.tri g eroM K,' iacce. l lpe:no,raraercfl, r iro lt l leercn k paz-
JrrqHblx KJraccoB (u, ru uHrepBaJ' roB).

B eror i  3a.1aqe 3HaqeHr.re crar l rcr l rqecKoro r {pI ITeput  BbIqI icJg-
ercfl c IOMOIIIbIO nOApa3Ae,reHua 06"'IacTLI onpeIeJIeHI.If l Ha6JIIO-
.lacMbrx 3Har{eHriri Ha rreKoTopoe qr]c,' ' io oTpe3KoB, HanpHMeil qeTbl-
pe, Ho TaK, qTo6br IrM cooTBeTcTBoBaJH paBHbre n,'roxlaAi.I noJ, Hop-
\,ra,'tbHot? KpHBoti, KoTopbtM, c,IIeAoBaTe,lbHo, oTBeqaloT paBHble Be-

iloflTHocTri noIIa,I,aHafl B coorBercreyrcur,ur? HHTepBa,'L fpaHitqaulI
3rHX I rHTepBa,rOB, COOrBercrByroqux paBHbrM BepoqTHocTsM, 6yI ,yT
-oo;  -0,67;  0,0;  +0,67 u oo.  Ec"ru Ha[r r i  r r ,aHHbre craHrapr] . r3o-
BaHbl ,  TO MOiKHO OlKr{AaTb,  UrO npl r6, r f i3HTeJlbHo OJ,} Ia qerBepTb
3Frar{eHr.rir noira.rlaer B KaxAbrii u3 rrHrepBaroB. .[,a.tee ro.]cqrrrbr-
Baercq quc,ro npo6, nonaAarouli lx e xax;1i'rr? r.r3 3TIx l i l irepBa/'IoB,
HaxOALITCf l  pa3HOC'tb N{e}KAy ONi lJJ,aelv lbIMH I I  pea.r lbHL' l \ I I , I  q l lc , l ]aMI] ,

a pe3y,'rbTar Bo3BoAr.rrcrr B KBaApar. I(naApaT pa3HocTr.r tre,rrrTcrr
Ha oxr.rAaeMoe rrHCdrIo rona,xaHHri B J,aHHbrrl uHTepBa,l. f lo"rryueu-
l rbre 3HaqeHlr f l  cyMMupyrorcf l  r ro BCe\r  qeTbrpeM uHrepBaJral { .  EcJlH
cyMMa npeBbruaeT Kpr, rTHrrecKoe 3t- taqeHue,  To H\r . r teBaq r t i i {oTe3a
orKJ' toHf lercq u Aeraercf l  BbrBoA, t ITo pacnpeAe! ' reHue 3Har leHI I i i  co-
JeHOCTTT He COfJIaCyeTCq C HopMa,'tbHbrlr.

_  Ha puc.  2.33 npeAcraBJieH r i ln l rqHbni  npuMep 7"2-pacnpe- leJeH[q.
C,re4yer orNIerLITb, r{To efo xouxper'Huri BHA 3aBtrclr or q11c,'ra
creneHer? ceo6oAsr.  OAsaNo qucJro creneHer i  cso6ontr  B Hauef i  3a-
-faqe He 3aBHCr.rT Or qr.rcd'ra Ha6,'rroAeHHii, Xar 3TO 6brJr0 B npeJblAy-
ruux Kpr i reputx.  B aroM c/ryqae <<Bbr6opKu>> -  3ro qerbrpe r . iarefo-
pHH, CpaBHuBaeMbre c cooTBeTcTByroxl rzMrr  KaTefopl r f lMr l  cTaH. lapT-
Hofo.HopMaJrbuofo paclpeAereHlrq.  B HaueM npirMepe quc. [o cre_
neHer? cso6o.u,st paBHo_ -rrHCry xareropuii 6es rpex, H;iH B HatrleM
npHMepe -  eAHHr.rqe.  Mor norepsnu :ee creneHa ceo6ol l r  f roroMy,
qTO AJI f l  HC}I3BCCTHbIX I IAPAMCTPOB P IT O2 ACi lOJib3OBA, ' iU I IX OIICH-
xu X u s2 coorsercrBeHHo, a eu{e o,qHy cre[eHt cso6oAsr sa cqer
Tofo,  r r ro cyMMa qacror  no I lHTepBa,raM paBHa el l l luqe.  Kpuruue_
cKoe 3HarreHne 12-pacnper. lg / ' reHrr f l ,  coorBercrByroqee l0! /e- i rouy
ypoBHr.o 3HarruMocrr . i  (o :0,10)  u o luof i  creneHH cBo6o.r ,br ,  paB-
u o  2 , 7 1  ( c n r .  r a 6 , r . 2 l 8 ) .

Kar  a .B c, ryqae ,F-pacnpe, lereur is ,  3HaqeHr{ f l  12-pacnpele"reu-
Hbtx c!'Iyqat?Hblx BerriqtrH He r.tMenr uegTpa B Hyrile I{ BcIoAv tIoJIo-
i l { l l re"r tbubI .  Tax xar  orKJIoHeHIt f l  o i , t iH i laeMLIx qacror  or  i ta5. ' r r , t :ae-

r 0 l

t
, l

o  l s l  \ u i - E i ) '
X-:  r , - -  -  '

l d  L : i
(2.45)

r. le o; - qHciro Ha6.Il lcAellrl ir n i -r,r l(, lacce, Fi - oil{f i!,aeMoe rII lc'rIG
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Crau4aprnsonaHHble 3HaqeHuc

T a  6  r  n  aa  2 .20
coJreuocrr.r B 3aJutBe Vafiryorep

C r a s , n  a p r u
30Ba Hllbie
3 H a q e H I t q

T a  6 ; r  n  aa  2 .21

CraHg,aprusonaHHble 3HaqeHf i t l  coJeHocrt l r  crpynnl tpoBaHHHe

.[Jtg FpoBepKu r l tnore3bl  o HopMarbHoM pacnpeAeneHHtl  raKi lM o0pa3oM'
' 

qro KaxAofi rpynne coorBercTByeT neponrnocrr 0,25H o v e p  o 6 .
p a 3 q a

Bu 6oDoq n ,ue
3HaCet r jHg

46 ,00
37,00
62 ,00
59,00
40 ,00
53,  00
58,00
49 ,00
60,00
56 ,00
58,00
46 ,00
47 ,00
52 ,00
5 l  , 00
60 ,00
46 ,00
36 ,00
34 ,00
5 1 , 0 0
60,00
47 ,00
40 ,00
40 ,00

CraxaaprH-
30BaHHble
3 H a q e H l l q

Kareropns  s1  -o  Ao -0 ,67 Karerop t tg  o r  -0 .67  ao  0 '0

I
2
3
4
5
6
T
E
9

1 0
1 l
t 2
1 3
1 1
l i r
t 6
1 7
l 8
1 9
20
o 1

22
23
,4

-0 ,38
t e (

l , 3 1
I  ,02

- l , 0 3
0 ,  37
0 , 9 1

-0 ,06
I , l 3
0 ,  70
n  o t

-0 ,38
_fi ,7

0 , 2 7
0 ,  l 6
1 , 1 3

-0 ,38
- 1 , 4 6
- l  6 R

0 , l 6
1  , 1 3

- l  , 0 3
- l  ,03

35,00
49 ,00
48 ,00
39,00
36,00
47 ,00
59,00
42 ,OO
6 t , 0 0
67,00
53,00
48 ,00
50 ,00
43,00
44 ,00
49 ,00
46 ,00
63,00
53,00
40 ,00
50,00
78 ,00
48,00
42,00

- 1  , 5 7
-0  ,06
_ o  1 7
- l , l {
- l  , 4 6
-0,27

l , 0 2
- 0  , 8 1

I  o 1

l , B 8
0  ,37

- 0 , 1 7
0  ,05

- 0 , 7 1
-0 ,60
-0 ,06
-0,  38

I  , 4 5
0  ,37

- 1 , 0 3
0  ,05
3 ,07

-0 ,17
-0 ,8  i

25
26
27
28
29
30
3 l
J Z

J J
Q I

35
J O
Q A

38
39
40
A 1

42
43
44

46
47
48

O6uree qHc,rio Ha6,'IIoAeHtrft

KareropHq or 0,0 ao +0,67

O5uee t{ttc,1o Ha6JrcAeHI'iiri 14

Kareropur  o r  *0 ,67  Ao x

-0 ,38
-c ,Oij
- 0 , 3 9
- 0 , t 7
-0 ,: is
_n  17
-C, iJ i i

1 ,34
1 , 0 2
0 , 9 1
I , 1 3
0 ,70
0 , 9 1
t  l al  r  r u

O6u{ee .Iac,to

-0 ,17
-0 ,27
-0 , \ 7
-0 ,60
-0 ,06
-0 ,38
-0 ,  17

I , 1 3
I  , 02
r , 2 4
I  , 88
I  , 4 5
3 ,07

Ha6rloAeHut i  13

MbIX B KA)KAOI? KATCTOPI, IN BO3BOAI, ITC' I  B KBAAPAT, TO 3HAqCHII f f

cTarHcrrrr{ecKofo Kpl4Tepr.rg He Mofyr 6urr orpuu,areJlbHblMli. c,re-
AoBare,lbHo, 12-t<prrrepuft BcefAa qBrflercfl oAHocropoHHLIM, II 06-
JIACTb OTK,I IOHEHI, I f l  TI INOTC3bI DACNOJIO)KEHA CIIDABA.

B saueu npr.rMepe o6,ra'crl Ha6Jrio.u,aeMbtx 3HaqeHnfi Ao,lxHa
6rt r r  pa:6nra I ra qerb lpe sacrr l  c  paBHbtMH BepotrHocr tMu.  Ec, ' t i l
3HaqeHlit co,'IeHocrr.I pacnpeAeJreHbl HopMa"'ibHo, To npu6rH3[Te,1b-
Ho 12 Hopl laJrr r3oBaHHblx 3HaqeHut i  AoJ- t )KHo noi lacrb B KaxAyIo H3
qerbrpex Karefopuri. l lo nlr6opxe BbrqHcJrfleM AeiicrBHreJrbHoe quc-

ro Ha6.[]oAeHr.ri i (qacror troIraAaHI{s), coAepxauIHxcfl B Kax{Aoi:t a3
gTrrx fpYnn.  Tar  KaK fpynn Bcefo qerblpe,  To ox l lAaeMble 3Har le-
Hr{s qrrc , ra Ha6" ' I IoAeHHi i  paoHr, t  12.  l lepnuf i  craHAaprn3a'
qHrr  r ,aHHbrx no QopMy, le (2.26) ,  roBropqeMot i  3Aecb:

Z i  :  (X i -  X ) / r . (2.46)

0 ,37  0 ,37
0  ,27  0 ,  05
0 , 1 6  0 , 3 7
0 ,  1 6  0 , 0 5

O6nree qucno Ha6"rloAeunfi 8

Crau4apru3oBaHHble  3HaI IeHI ' { f l  npuBe,u ,eHb l  B  ra6 . { .  2 .20 .  B  ta6n '

2.21 npHneleHbr pe3yr'rbrarbr pa36r4eHrif l  Bcei i  Bbl6opKri . .Ha 
qerblpe

riaTef6-pgri.  EC.lu-BbI6opKy MOIKHO Cq1lrarb Ia3B.IeqeHHOit l tS uOp'

varrtHOii COBOKyIIHOCTH, TO Cr'IeAyeT OlKI4LaTb 1tp66,r iH31Te"']bHO

l2 Ua6.rrrcAeuuit sa KarefOpIIFO. Blt. I t{Cntlq 3HaqeHIIs l{pl lrepi l f l  X2'
nO"IyrI HN'I C"rIeAylon 14e n po M Cx{yTOriHbIe pe3ydlbTarbl :

,  ( 1 3 -  1 2 )  2  '  ( 1 4 -  1 2 ) 2  \  ( 8  -  i 2 ) ' :  r
7 , " :  t 2  a  o  

- -  , ,  
-

|  
(  1 3  -  1 2 ) :  _  

2 2 - :  1 , E 3 .' 1 2 t 2

Buquc.ressoe 3HaqeHue X2 Menbne Kpurl lqecKoro 2,7 1 1016-uoro
IpoBIifl sHaquMocrt4 ri oAHoti crereHll cBo6oAbI. Iloarouy Her ocHo-
eanll l i  cql ' ITarb, t ITo paclpeAe,' IeHl ' Ie 3HaqeHnii  cor ' I€Hocru B f ioBepx-
HOCTHbTx Bo.u,ax cyulecrBeHHo OTKJOHfleTCg oT HOpI{a"IIbHOro
3 a K O H a .

Koueuuo, crarnctura y 2 I lo3Bortter npoBepurb r l l l rore3y He
To,lbKo o HopMa"'tL,HoM p acnpeAed'leHll I l .  Mu t 'roxelr npHMeHurb STor
xp t r repu i r  . [ , J1 f l  r rpoBep i i l t  r14ncre3L l  o  J I Io6o\ {  .xpyro \ {  3a l<o i le  pac-

Br,r6opra AaHHbIx, I IoJIyqeHHbIX npu onpo6oBaHuH B 3aJIuBe
Vai ir l 'orep, nMeer oL(eHXy cpe!,nero X:49,54 n oIIeHKy craHAapr-
Hofo orKJoHeHi i ,q  s :9,27.  l loarony HopMaJIH3at lnf l  Ha6.4toJ,eHl l i I
ocyuecrB. l fercf  I lo  Qopvy.ne

Z; : (Xy - 49,54) 19,27.
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[ tp€Je,{€HII f l '  Hanpl{  Nlep '  Ta KoM, KaK JIo lHopMar ' IbHbl f i  ,  3KCIIoHeHII I I -
arrblrbtri H r. A. f lpu erou npoqe;lypa [poBepKH He lr3MeHqercfl,
XOTg t i ] IC,TO CTCNCHCIi  CBO6O.1bI B KA>KAOM CTYqAC 3ABHC]iT OT I I I4CJIA
oueHitBaeMr,rx napaMerpoB. KoxpaH [7] noipo6r{o paccMarpxBaer
3 T H  B O n p o c b r .

JIOf  HOPMAJI t  HOE pACnPEAEJT EH UE
H APyr [E  nPEO6PA3OBAHI Iq

,\ ' lHorre feo,'Iof r.tqecxt4e nepeMeHltr,te oqeBHrHo He IrorqilHrrorcff
HOpr, raJbHoM)r  pacnpe/ ieJreHHFo. EcnH, uanpr. rMep,  HaHecrr . r  Ha rpa-
tpux o6'leubr Heqlrflr{brx rroJierl (puc. 2.34), ro no.tryueHHoe pacnpe-
AeJIeHre 6yaer s ntrcrlefi creneHr.r acHNlMerpuqsur,r. Eo,rturrrHcrBo
rtore i i  l raJrbr  r ro pa3Mepy,  Ho uMeercq y6usarcuqaq f locdteAoBare,rb-
uo.cr l  6olee Kpl ,nHbrx no, ter t ,  HeMHofo peAKHx rHtaHToB, Koropbre
3rJaqHTe, lbHo npeBocxoAf lT ApyrHe no o6reuy.  feoxunruqecKr. rene-
pe\reHHbre, rroABepfHyrue onpo60naHrrro B Ilpollecce feoxlrMr.rqecKo-
I 'o  I ICC' : IeAoBaHHf i '  HaI Ip i lMep'  TaKIIe '  KaK KoHIIeHTpaI{14f l  ceJIeHa B
PacTriTe.rrbHo\r r,raTepr.ra,le rrr 'r i l  KoHrleHrpauHfl r4oJ.a, o6Hapy>xeu_
lrar  B npo6ax rpyHroBbrx BoA, TaKX{e r to, lqrHf l rorcf l  acaMMerpuq-
HbrI r  l lac l rpere, ' reHHstr .  B pacnpe, le! ' ieHHf lx  pa3MepoB 3epeH B ocaA-
r iax r ; l r io  BbtpalKeHa acI . IMMeTpXf l ,  U r \eJ laf l ,  c l rcTeMa x.naccl tsuxa_
Lr, r r i r  . - r . 'HoBbrBaercf l  Ha 3roM $axre [21] .  r ra pHc.  2.35 npejr ,craBr ' re-
l i a  r l lCTOfpaMNIa ,  I lOKa3b rBa IOU la f l  KoHUeHTpaq l t lO  MeAH B  OCa l l oq -
HO\ ' {  D\ :C,re Ha IOXOHe. Ha uel i  npeAcraB,rreHo acrrMMerpHqHoe pac-
|rpe.le,teHile, THIILITIHOe A,rtf l MHOfax Apyfax feor'rofl lqecKl.{x nepe-
MCHFIb] .X.

Ec.nu sa6.rrloAeHl.{f l, rrpeAcraBr'reHHbre Ha pr4c. 2.34 u 2.35, npe-
o6pasonarr n .norapzQMltqecKyr,o Qoprury (r-. e. nlrecro rrepeMeH-
uux X l rcr loJrb3yrorcq nepeMeHnue Y; : logX; ,  ro Mbr y6e4alrca,uro
t4x pac-npeAeJreHLifl craHyr npu6,,i lrszre.ltHo HopMa!'rbHL,rMr.t
(puc.  2.36 v 2.37) .  Taxne nepeMeHHbre r ra3brBarorcr  JrorHopMa, ' rb-
HbrNl i l .  I  aK Kat(  OHI1I  r {aCTo BcTper]aroTCf l  B reoJjofHH, TO J ' tofHop-
Mar'rbHoe pacnpeAeJreHfie B Bbtctrrerl crcneHI,I Balt(Ho. O4uaxo ec,rrt
of  paHH qr iTbcrr  paccMoTpeHr.reN{ npeo6paeonaHHbrx nepeMeHHbr x Y i ,
a  He catr r ix  X1,  To csor icrea r ' rorHopMaabHoro pacnpeAeJreHr ig MolK-
t {o  npoc ro  oxapaKTepusoBarb  cc t rnxo f t  Ha  HopMar rbHoe  pacnpeAe-
, reHIre.

CperHee r r  Ar{cnepcrn, lorapusrauqecKu npeo6pasoeaHHoi i  nepe-
ueHHor i  Yi  HaxoArrrCf l  o6brqHbrM cnoco6oM:

T :ZYt ln  r . r

" z :  

I ( t ' i - F ) z  .
t  n _ l

O,lu: r r io  B repNrrrHax r icxoAHo! ' r  Henpeo6pa:oeauHor. i
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Prrc 2.3,1.  f r rcrorpaMMa pacnpeae, ' leHuq npoly l i r l lBHocrn-He$reHoci tb lx no' ' j i i i '  or '

Kpblrb lx n , I l ,eueepcrou 6accet lHe s 1969 r '

2.35.  fncrorp:rr { r r  Co;1€D}t{at tur  Me; l l t  B ocar lot lHblx nopo. lax Ha n" ' Iou{a. l i l
Hauceu  n  lOxoue  [ 291

cpel.l iec Y cooreercrByer I{opH:lc_ n-fi creIleHLI II3 npot43BeAesvil Xi

l : c t ' t : TIX,, (2.48)

xoroprr i r  r re3brBaercf l  reoMerpl rqecKuM cpeAHvM, GM. Cl tMeon f I
aHa. lorHqeH ) ,  to lsKo oH o3Haqaer '  r l ro  SJIeMeHTbl  yKa3aHHofo
Bcr'le.( 3a HuM psAa nepeMHoxalorcr, a He cKJlaAblBalorcfl. fI rax-
)l(e HMeer npeAe,lbl, aHad'IotriqHbte reM, Koropble Hcrlo,{b3ylorcfl np}l
3HaKe cyMMlrpoBaHns >.  t r4sorAa gra npeAeJIbI ,  ecJI I t  oHl I  oqeBIIA-
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2.36. fxcrorpaMr{a pacfl f
K p LI r bI x 

"' ff.ff;i'.X Jf "#J:i,itT' f n 
He Qr e H o c H nx n o'r e it,

Macura6 . l c rapu0uu. recru f i .  B3qro  x :  xap6yx f  AaBroKa,  .U .eB l lca

Or.

i-

t-
I

s20
d _

F

a 1 0

5

Pnc' 2'37' fumorparttra tooto*ft111n*15-"""3:'ooq''x nopoaax Ha n'roulara
f lpe :c rasaeHa a  . ro rap lsMl rvecxov  uacura6e [29 ]

I {bI ,  onvcr(arorcf l .  Tax,, t  
" , .  

r :e .y,  :2,  Xr:3, Xe:4, paBHo
f I X r - 2 X 3 X  1 : 2 1 .  

i : r

----4]orrprrrn norapl is-\ ' - rrr ,ecKrr r ipeo.6pa:onasHor: i  neperreuHori  Ha-g br B a er crr reo M e r it u q e c rrc ii :I r r c n e p cir e ri irc n u,, n a.t e rr r ir a

si.: s? :T'"r(#)
Ha nparruKe, r ioHeqHo, npou{e npeo6pa:oearb Haurr sa6nn, l ,eHas,83rB r.tx .norapl.rrfivtul, H 3are\r Bbrqrlcrtrrb r.i_\ cpelgee II Ancnep-cHto. Ec.nu rpe6yerca__:1111 reo.lrerpHqecKoe cpeluee H Aprcrep-crrro'  To Hai10 B3srb aHri lJrofaprrsr,rr , r  or y u s2i .40 ia*-nip nonu
106

(2.491

. i  =  l , 30 to
s = 0,4123
n = 1 5 8
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Puc. 2.38. O6teuut He$rnuux garexefi ,  cBt3aHHblx c co'rf lHblMu xyno;r3ule 'r lyn-

3uaHe Ha BHeuHeM *ont"na"tirouou ure,ll$e (Mex''rxancruii sa,run). flo ceirc'
Mltr{ecKI.tM AaHHbIM

Vtr  pa6OraeM C AaHHbI l . lu  a npeO6pa3oBaHHOM B[Ae,  BCe CTaTI ' {CTIr -
qecKHe [porleAypbr, npHMeHrreN{bre K O6bIKHOBeHHbIM nepeMeHHbIM'

npr{foAHbI tt r^Jrfl. .norapaQltruecnlt npeo6pa3o-BaHHblx nepeMeHHblx'

. [ ,o6as]r ta e i l Ie ,  qro, rorapnQut lqecKoe npeo6pa3oBaHHe t tepeMeH-

Hbrx rioJre3Ho, ecJIH rpe6yercr cTa6lrJllr3npoBaTb Aucnepcurc Il TeM

ca\{bl r\1 npllBecrll [epeMeHHyIO C aCIIMMerplIl lbIM paC[peAeJIeHxeM

x 6olee i "* r . tp"oecKo,My er .^y.  Ha pnc.-2.38 rpeAcraBJleuu o6 's-

eNrbr 3aJ'relKerl UeQrU, aCcOqllHpOBaHHblx c COJISHbIM KynOnOM Ha

i]JrorraALI BHe[IHero KoHraHeHrarbHofo ue,'rroa - Jlyusuauu' 3rr'r

o6reusr  sa.nexef i  HaHeceHbI Ha ocl i  opAHHar rpaQItKa;  Ha oct i  a6c-
qlicc orJrolKeHbl nJIOx{aAu crpyKryp' B KOTOpbIX pacnoJloxeHbl 3a'

Je)Kr.r. B o6utelt c,{yqae r.rMeeTcfl IOIOXUTeJIbHaq cBt3b }IexAy

fByMs nepeMeHHbronir; r. e. 6o;ree {Pyunue crpyKrypbl o6uqso

coAeplKar- 6o.nee KpynIIbIe 3a,' lexu. OAuaxo pa3Mep saJIelKlI raK'

l.Ke yBerr.lr{lrBaercq IIo Mepe yBen1lqeHHs pa3MepoB crpyKTyp' HJII{ '

rtpyfHMr.l cJIoBaMu, sa6nrcAaeltas AHcIIepcEq rIponopIlHoHaJIbHa
cpeAHeMy.

107



100

1000

o,ot o,t 1----io

o
q
O

a t n

rct
I
q

0 1

l tno t \aAr ,  ro , .  
" tX .ooo 

loo

Pac. 2.39. Iaaur,re prrc. 2.3g, f lpe.qcraB,[eHHbre B ,,rorapHO]r'qecKoM lracrura6e

"rrf 
"#J11lT:;;:^": npeo6pa:oeaHrie. 

_ rr_oMof aer cKoppeKrupo_
xaK o6ren 3,r.r€rir, 

r{aK 3ro ,rerno 'B,..rer6 ,,u p,,.._.ii56. go..o1 e M'x .''o'., p, i,1,''o 1. i {:{f;*l,l;ffi l.l;ryi#*ru;lnorapu*nta f,trtinepc*la no.'up"q^r;"" oo-ua'os sa,rexeri ocraercfinoqru  noc toqHHor i  JJ r f l  BCex sHaqeHcrpyxryp .  
u !v^  J i1dqeHr I I I  lo rapuQl loB pa3MepoB

Xaparrepucru,r,l,,...::l lopN{a.rrbHoro 
p:lcrrpe;te,,reurrr paccNrorpe-

ill,;.YftRX{1"j, t-ull.:o"i ', spuii'"o l2l i n,*;;;;;,u;;lio,, ,,o".
: g i, "."" . " ;:;;;: .;,ii *;1 : r ffi , " jl;o #jJ,"&"." ru u;: l.mloqori (rrrxcuponaHuori ae,r l iqr,"o, 

- i ."t i

y:l.t' " n n".,i. r-. " 1 e r q;i; K;!:a q,, ;- ;' iT#;.''il#.: i'j, :.f,:|ff "ti;ffii;:1" :'i; o1;,' 1o "'' 
c Kdr atr bI B a Fo 

" 
i . :^ -l:-ll.p.'i ".;n, 

"1" i,., u1-"
l^:;I*.*u,1,:*i: j:+,:t3;;"$!;iTF,:""#ff#:;,:l
B p eA Krr x c.:i y,{ a n x ::f iyb ru',:.;:[.;l*T;' I iif".,;J,|ft ",X*::rr[,{eTb or,r{H H Tor 

]re sHaK, rr ,o.,i j  
'"oan'nr*o, 

glicrpe}ra.r'bHbre

ffi t'#: r? :: r:H::n oo' n i *' " J' i' lu o' o * o' o o o p, * o"''' i i,i. n o p -
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a M\ ' . r rbrun,rHI{aruBHbt.6o;ruru l rHcroo c, ry ,uai rHbrx Bo3\ tyueurr i i ,  ne-
leMHo)KeHHbIX BMeCTe, AaIOT rrpoMe)KyrorrHoe 3Har{eHrre npor.r3BeAe-
Httfl, 6rusxoe K reoMerpl.iqecKoMy cpeAHeMy. B pe,lxux c!'ryqarx
npu c, ryuai iuol r  nu6ope BCe Bo3MyuIeHtr f l  Moryr  oKa3arbcf l  oqeHb
Nra,rrbrMI{, I{ Irx npor.r3BeAerrire 6y,ter 6.[Hslio Hi'.trc. Tax xre peAKo
Bce Bo3rvtyqeHrrfi Mofyr oxa3arbcfl 6o.urunuu, H rrx [pou3BeAeHrre
6,v.ler 3xcrpeMa,rrbso 6o.rluur,t 3HaqeHHeM. Pe:_v,l lrarol.t MHorr.rx
c,ryqatigux pear'rn3arIHli 6y.rer pacitpeAeJIeHt,te, Koropoe HaqI4Ha-
ercf l  B Hy, ' Ie  H BO3pacTaeT AO cBoefo MaKcHMyMa, I r  3areM CIIyCKa-
ercf l  BHH3, Aocrxraf l  ar{crpeMarbno 6onluux suaqeuxi r .

Elro,rorn qacro ccr,r,rarorcfl Ha <<3aKoH rrponopr{rloHanrHoro eQ-
clexra>>, cocrosultui B ToM, trro Lr3MeHeHr.re nepeMeHHofi s reqeHue
npoqecca ecr-b cJrJ:q ar lH as ser l r  qrrHa,  r rponopulroHaJrbHaf l  I . {cxoAHo-
My 3HaqeHuro gro i i  nepemenHor i .  Hanpunaep,  BeporrHocrb r r3MeHe-
Hf i f l  pa3Mepa xo,rouai i  nuxpo6on Bo BpeMeHHoir  npovexyroK npo-
rropunoHai lbHa pa3^\ , repy xo, ' rourr i i  B npeJ. [ recrs l 'nqnrr  orpe3oKBl)e-
l ' teHn. 6orrruile r(o,'IoHI.rlr crpeMflTCr pa,cixlrprrTbcs (u;ru yMeHb-
ruurrca) s 6o,'Iuurer? crererlr, qe\,r Ma,[bre Kor'roHIIH. BosN{oxHo,
HeQrrHure Mecropox{AeHr. I r  Qopuaposa,rHCb raKtrNI  xe o6pasolr ,
TaK r{To B TeqeHHe Mufpaqllrr } ' f,reBoAopoAoe 6o,'IrulHe cKotr, 'IeHrrfl
crpeMlr! 'rncb )'Benfiqr.rrbcfl c rrponopll.HoHa'lbHo 6onrrueli cKo-
pocrblo,  qeM 3To nporrcxoArJ lo c  Mar ' rb lMa cKo[reHl iqMu. Taxne
npoqeccrr rrolqrJHflIOTCs JTO|HOpMaJIbHOMy paCnpeAeJIeHI'1!O.

r ^ ^  - ^ - , ,r srr,/rur rr, IJUJruulI(HO, MeHee 3HaKOMbI C <<reOpAeil ApO6"leHttR>>,
i toropaf l  [peAcKa3aJra 3apaHee l r  o6rqcHlr , ' ra , ' rorHopMa, ' rbHoe pac-
npeAer'reHue AJrg pa3MepoB rlacrtr,t, Koropbie ga6,rrcAarcrcfl B ec-
TecTBeHHbrx ocaAKax u B LI3Me.rIbqeHHoNI IlIaTepIIaJIe, npolr3Bo,tt{Mov
\{erhHrrr {ar{n r r  .4po6rnrauu.  l lpernoJro>r(HM, qro B3f fT Ha6op uac-
r r iu  o] rHaKoBoro pa3Mepa H 3areM Ka>KAaf l  r r3 Hrrx pa3Aed' Ie l ra
c, lyuai iunl t  o6pa:ou.  B o6qerr  cr ) 'qae B pesyJrbrare oAHH l . rs  o6-
,troMKoB rax<roii ucxog,uofi qacrurlbr 61'eer 6o.nrure, apyroir - MeHrr-
ue. Ec,ru 3areM riaxAuli t i3 srr{x o6.ronrxos cHoBa pas4po6rrru
c.,t1:v311ttot*t o6pasotut, To It3 r{a,rtbtx x}:cKoB rIo,'I) 'qarcfl eule MeHb-
lxue, B To Bperlrf l KaK riax{.qbrfi 6o,rlurori o6,nouox 4acr cHoea 6o,rl-
tLlnrlr rr yestmnir KycKr4. Ec,rn eror l ipoqecc rroBropflTb cHoBa tr
cHoBa, To B pe3)'.[brare [oJ]yrrltM oqeHb 6ontruoe q[c,rro oqeHb Ma-
"qbrx qacrnr l  r {  HeMHoro <<u:6pauHutx)> 3epeH, pa3Mepbr Koropblx
5,ru:trr K lrcxo,lHbrM pa3MepaNr qacrr.rq. [p1 rnrra c,'IoBa[{a , 'IorHop-
NIa.r lLrHOe paCIIpeAe.4eHHe r{aCrO ua6,r lO;aercn npl l  u3yqeHHII
O C A  I  K O B .

IpyrNe npeo6paronaHun

, [ , ra no,ryveuuR npu6,r r r3ure. [bt {o HopMa,rbHoro pacnpeAe, ' reHHf
r{o)KHo HaA nepe\ , reunof i  X npo}{3Becr [  raKxe r ]exoropbre Apyfae
;roeo6pasooaHl l f f ,  Koropsre npeo6pa3yor Al rc i lepcuro r i  6onee npu-
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H ENAPAMETPH q ECKI, I  E METOAbI

Bce npeAuir)'ulle crarlrcrnqecKpre Mero;r,bl f lB,tlf lFoTcfl napaMer-
pt iqecKIrMt i ,  T.  e.  oHH ocHoBaHbi  Ha xapaKTepI . rcr l iKax pacI IpeAeJIe-
Hrrfi, napalterpbl I ioropLIX II3BecrHu. Bce IICnc"'Ib3)'elIbIe IipIITepIIII
(t, F tt y"2) crponrcfl nJrn ett6opot' II3 Hopr{ad'ibHblx coBoK}'nuocreii.

f l ,1:r o6ocuoBaHIrfl Bo3!to;'I{HocrrI IIcitoJib3oBaHrIr 3rI{x IipHTepl{eB
E Te.\ C"lyqasx' KO|Aa IlCCJIe.l] 'e\{ag COBOKyIHOCTb rle fiB,'If leTcfl
HopMa,'IbHofi, npn ,vcrtoB14Ii, qro o6telt nu6optlt Be".'IIIK II coBoKyn-
I IOCTb He OqeHb Cl i r - IbHO OTJIUqAeTCf OT HOpMa,I ibHOl l '  Cr ' tP. l leT OOpa-

Tnrbcs K IIeHrpailbuoft npe4e"rnHoti reopeue. I4uorAa, oAHaKo, Iic-
cJIeA,VeMafl coBoK-vnHocrb MolKer cfi,I lbHo OT,ri l lqarbcg oT HopMa"'Ib-
Itoii, 'u.rir.t xe o6lert out6opttu He,'Ib3q yBe,'I l lqi lTb. B raxilx cJy*tlZlf lx
cr ' reAler  o6parHr lca K Kareropf i i {  xp} l repl4eB,  Ha3blBae} lb lx  Henapa-
r\leTpriqecKI{NIH CTaTIICTIIqecKIi]1il KpHrepIIgMH. I 'IX :vtoxso npiIMe-
HflTb AJifl o6pa6orxlt r.rHQopmauttr 6onee HH3I(lIx IIIKaJI, TaKHx, KaK
HOMItHaJIbHbIe I1 nOpgAKOBbIe AaHHbIe, B OTJIHqlle oT IueTpHrlecKIIX
AaHHbrx, l lcnoJlb3)-eMbix B rlapaMerpliqecKoii crarucrilxe' He tpe-
5)'ercs HaKaKHX .lo,n),u1euuil o BHAe HcxoAHoro pacnpeAer'IeHl'1fi '
orcloAa Ii Ha3BaHIre - HenapaMerpliqecl{I,te KplITepI4H' Boo6nle,
B rex Cdrtyqaqx,  t io fAa nt t6opOuHar CoBOI{ynHocrb I I I {eeT xapaKTepI I -
'crnKlr ,  geo6xol i r r l t te  B napaMerpl lqecKoM aHadl l l3e,  HeIrapaMerpI I -
qecKlie l{plrTepHIl oKa3blBaloTcfl I\IeHee MoUlHblNIl{, qeM 3KBTIBaJIeHT'
Hbre n i lpaMerprrqechr le.  OAsaxo ecf lu  nu6opouHaq coBoKy[Hocrb
He al rcer  cneqHQlruecxnx xapaxrepncr l {K,  HenapaNierpf lqecKne Me-
To.{,br oria3blBalorct 6o,ree &IotrHbr}II{.

HenapolterpHr{ecKr.ie KpHTepaH B reo/rornrt ulipoxo He rtcro,IIb-
3oBaJucb rr o6r,rqso He rIprIBoAflrcq B 3,'IeN{eHTapt{nx yue6uurax
crarr rcrr rKrr .  O.x i rar io  ecrb MHoro t rpeKpacHblx KHHr,  B Koropbtxol rE-
CaHbl  F lenapal lerp l lqeci (ue 3KBHBar ' I€HTbI  napaMerpI IqeCKI. IX I IpO'
I {ef } 'p ,  v}Ke pacc\rorpeHHbrx HaMrr .  Cpelu HHx Moxuo Ha3Barb
r iHr . r r l i  3r r renq 130] ,  Epea nn [4]  r r  KoHoeepa [B]  l i  ap.

Kpnrepr,rfi Mausa - Vuruu

l iprrreplri i  XlauHa - VHrHlr r{o)KHo ricfrolylb3oBarb KaK HeIIapa-
l\ ieTprrqeciirir:r elinLIBa.'reur /-xprrrepHfl !"ufl frpoBepKH IrI[oTe3bI o
taBeHcrBe cpeAHrix 4nyx nuSopox. f lpelnor'ro)KlrM, qro ubl IIMeetlI
gne eu6opxn o6reua tn v  n n xorur{  npoBept i rb r r . {nore3y o roM,
qro oHlr rBirflrorcfl nur6opxaltn n: o;lsoii n roii )Ke coBoKyrluocrl{.
O6lelauult o6e art6opKu H pacno.'Ioi 'KI.IM 3HaI{eHLifi Ha6lrcAesuii
B nopsAr{e Bo3pacraH}rr or }IeHbuero x 6o,rrueuy. Kaxlouy
ua6lrcAenr io nprrnrueM ero paHf,  T.  e.  HaHMeHbueMy 3Har{eHH}o
fiplrf l]rueM paHr l, cr'reAyicqer{y tro BeJruqiiHe- y:awr 2 II TaK Aa-
. ree,  Jo nau6o.r rurero Ha6lru1et t t t f l ,  Koropoe 6y ' 'aer  I lMerb paHr
(nz+n).  Ec" ' t t i  o6e nur6opxu 6ui . ' r t . t  B3f f rb l  i r :  o , l t to i l  i l  ro i i ; .Ke coBo-

.K),nHOCTII HayAaq\" To i\4oxHo oxiH.IaTb, qro ua6"rrc.LeHufl oAitoil

u l
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Kpr i r r ruecxue 3narreuur 7o,  npl rne.{eHHbre B Ta6n.  2.22,  npuuuva-
IOTCrr. 3a HrlKrii ie !pe.{,enbr, T. e. oHir I]pHfoAHbr .]., 'rf npoBepKH HV-
! ' IeBoi i  f r r f rore3br:  Hs:  E(X)>-E(r ' j  t rpH aj ' rbrepHarr{Be Ht :  E(X)1
<E(y) .  (CHneo, ' r  E o6osuaqaer <<IrareMarrr l recKoe ox(HAaHr{e>> r r
xapar i repn3yer I {eHrp pacnpele i reHlr r ,  3a KoTopbi l i  MolKeT 6btrb
npHHf iTO KaK Cpe4Hee 3HaqeHi ie,  TaK t r  Me, [ f iaHa.)  coorserctsr- rc-
IqHe [peAeJrbr  Ai r f i  BepxHefo KpHrrrqecKoro 3H3qeHrr f l  \ {ox(Ho Hai l r r r
r ro QopMyne

Tpo :  t l t t t  -  Tq .  (2 .51 )

f locneAuse t tprr ro. ]Hbi  AJI f f  npoBepKI i  l ly r ' IeBoi i  rhnore3bi  H6:  E(X) <
-<E(y )  np r r  a r rb repHarnBe  H1  :E ( I )>E(Y) .

B uaueu npi rMepe,  oAHaKo, Nrbr  xorr lM [poBeprrrb ABycropoH-
Hroro aJIbTepHarIlBy Ii oTKJroHrirb i l.InoTe3y o paBeHcTBe [pofHo3-
Hbrx nJroulaAeii B AByx pefuoHax, ec,"r[ oHH AJIfl nepBofo peil ioHa
rH6o gHarlureJlbHo 6orr,ue, nu6o 3HaI{[TeJIbHo MeHbule, qeI,I Te x(e
BeJrHriHHbI Anfl Broporo perfioHa. Ha QopuaJIbHoM fl3brrre HarxE
fIInOTe3bI iI aJIbTepHaTI'iBa HMeIOT BIIr: l^

Ho:E (X )  :  E ( r ' ) ,  H r :E (X )+E(1 ' ) .

3saqesul rpaHrrubr AByx xpurn' lectinx o6nacreir Haxo.r,f lrcf l  no

u4

ta6n.2.22,  xax u Torz r r  t t t l -To12.  Ec"rr r  3aAarb ypoBeHb 3HaqHMocrr{
ry , : l }0 lo,  or l l  npeAer ' i r , r  6y lyr  16 l l  56,  rax I {aK n H rn o6a paeHl t  B.
i lponepaevoe HaMI i  3HaqeHue KpHTeplrq He r ror laAaer HU B of lu5t  1113
{pHTir r recKrrx o6. [acTeir ,  TaK rr ro 3Tor Kpir re pHi i  He nosBoJl t ler
vTBepl ,KAarb,  qro o6beMbr npofHo3oB B ABlx pefHoHax pa3JI I Iqa-
IOTC'] ,

Kpnrepur i  MaHHa- Vnruu norB.nf lerct  B HeMHoro pa3, tuqaro-
ulfixct Qopraax B crarricrlrqecKor? 

"ILirepar)'pe. 
CpeAu HIIY r'{oil iHo

l ra3Barb rpurepui i  BH. ' IKoxcoHa, Kpl t repl l i i  3Hrenq _-  T l io i t t l ,  I tpH-
repr.rr:r @ecrusAxepa. Bapxaur 3ure"tq ._ Trtoxlt Haa6o,lee I{ Hrepe-
ceH, TaK KaK oH MOiI (er  6ur l  ucno, ' tb3oBaH i l ,n f l  lpoBepKI]  peDei{cr-
Ba AHcnepcuf t  n 4nyx nt t6opxax I I  t {B"{ t lercf l ,  TaKHNI o6pa3oM, I Ie-
IIapa \,reTp}rqecKIIM aH a JIOTOM npocrof O l -I ipl ' lrepl'If l  .

I4HorAa cflyqaercfl, qro ABa u,ru 6o.lee Ha6JIIoAeHufi npll paHili l l '
poBaHHH nOJIyqeIOT OAUHaKOBbIe paHrn.  3ro ssneHl le Hoir l l r  i l i l -
3BaHr ie cBf l3aHf lb lx  paHfoB.  TorAa cBf l3aHHbII , i  ga6nrcAeHUf lN{ npl t -
i l I icl, lBarcTCtl OAHHaI{OBble paHrH' paBHbIe CpeJ,HeMy 3HaqeHl{io pi] I l-
foB, Koropble 6u.nu 5u npnnucagbl, ec,III l 6u Ha6nrcAeg,uff i ie 6bl"'Ip.r
B roqHocrr i  coBnaAarc i l { t tu l l .  HanplzN{ep,  B ra5n.  2.23 Mbt  } ' lox ieM
lo!'ro;xurb Ha6rloAeHue X2 paBHbIvt 220, a ne 174 yctt. e.l Tor.la
ua6,rrcAenns Xz u I/3 6y4yr cBfl3aHHbIMll. KaNAor,ty 6yAer [pI{rttr-
caH paHr (B+9) l2 :8,5.  Kpurepur i ,  I tcno,r tb3\r loulu l i  l lpoqe, lypbt  co
cBf3aHHbr l ru pai { taNlH,  HMeeT ToT x ie BI IA,  qTO H paHee.

Kpr.rrepnfi Kpacxna - Vg,'r, 'rnca

HenapauerprrqecKi.rf i xpurepiri i  gKBfiBa,'renrHoclH HecKo,'rbKrrx
eu6opox 6u.ir pexolreHAoBaH Kpacx.riov ri Vsnu'rurcotu. f leiicrarz-
TeJrbllo, oH rrB,rirercfl HeriapsMerpr{qecKr.rM aHaJrofoM o.ruo$aNrop-
Hofo .r. l lcriepcuonrroro aHaJlrr3a. f lpoqe.cypa ero BbrqucJrenrrr or{eHb
uaiioMr.rHaer coorBercrByroqylo npoueAypy J,r'rf Kpr{repuq MauHa -
Vururi; Ha6,'riolenun H: nu6opor< xorl6HsHpyrrorcq H.[l{ o6r,cAlruq-
rorcf l  u  3areM paH)KHpylorcrr  or  HaHMeHbrrero x HaH6o,r t [ reNr] : .
A"rq Kax( . lo i i  nu6opxu Haxorr iM cyn,r \ {y  paHroB:

,rh
p  - _  s p / l z' t n  -  

z r \  r r r  i l  , ( 2. ; : ' i

f . le  R(Xro)  -paur  l - ro Ha6,r rcAenuf l ,  s  k- ia  n l i6opre.  O6uree qr{c, lo
t ta6. l io leuur i  ecr l  N: l t t r , ,  r le  f lp-  r {Hcro Ha6nioAeHar i  s  A- i r  ebr-
6opr ie.

Hy,reeaa rn i rore3a,  Koropyrc rpe6yerca t tpoBepr. t rb,  raKoBa:
BCe coBoKynHocrlr, lr3 Koropbrx 83trbr BH6op'rgs, rrMer.or o.[r.rHaKo-
tsble paclpeAe,rretrur. A.ritrepuaruBa cocrolrr B ToM, r{To ro MeHb-
uefi r,tepe oAHa u3 coBoKylrHocrerl rrlreer ueHTpaJlblroe 3HArIeHIIe,
orrurrHoe or ,rtpyfux. l lpe4no.laraercf, qro Bce Ha6,roAesus 6ltnH

l l D8*



cc6pi l l lbt  c, ' ryqat iHbl\r  o6pa30Nr rr  rrro Bbr6opri l l  He3aBricHMbr ;1pyr or
.epyf a.

,II,.na cyunaur paHroB NIoxHo Bbrr{ucrurb crarncrriri}. Kpacx,'ra -
.Ita,t,tu r c a

k

H _ 12 r t r l  [Rr  -  , r (  \ ' -+-  l )  '2 l i

. Y ( \  + l )  l J  f l p
i - 1

bo, ' iee , ' le f t (a f l  j , I I t t  Bb tqxcr ' reHl t : i  aJ l re6pa lqcc t i t t  3KBlBarenrHag
Soplra r. tMeer Lln-I

p . 2' \R  -3 (N+  l ) .
nk

t r  1 2

N ( / i + l )

k

E
i - t

(2 .53)

(2.54)

rl(pitrlrvecrue 3HaqeHfit H ra6ymrpoBaHbr roJrbrio A,rifl Tpex esrdo-
.poK, Ka)KAaff H3 Koropbrx cocrorrr 6o,{ee qeM u3 nqrtr ua6.,rrcAeHuri
(cu.,  uanpir trep, [30, ra6,r .  0]) .  I (  cuacrlru,  crarucr irxa H pac-
i lPeAe, 'reHa npr6nlrsure.nruo rar 7"2 c k- l  creneHrMrr cno6ogsr,
raK qro sror Kpr{repaii uoxHo c ycnexoM lprrN,reHrrb AJrff perue-
.nns 6o.lee cJroll{Hbtx 3a.u.aq.

Henapamerpfi qecKafl Koppersrlnq

B npe4sral'rui{x ttapafpa$ax no.1po6Ho npHBeJ,eHo Bbrqflcd,renue
liosQQuqueura rioppeJr flr\vri l, a ttapaN{erprrqeCxlrir xpr.rreprrrl 3Haqu-
r \ {ocrn uu6opouuoro r<oe$QuquenTa KoppeJrrr rnt r  orr lcaH B napa-
rpaQe, nocBflrr1eHHoM l-xpnrepHrc. OAaaxo eo N{Horr{x c,T}'qaflx,
I iofAa o6uqulrti xogSQHqueHr r(oppe.rirrlut{ (ua:oreaemtrri uHo14a
nrrpcoHoBCKl lv  xoeQQtqHeHroM r iopper ' r f lu , r r t i )  uenpHroleH, xe, ' ra-
TeJrb_Ho HlvreTb r.r . lpyffie Mepbr cBrr3eir nrex<1}, nepelreHHbrllI l .

CvHraerca,  r { ro crpyKrypHbre ceorZcina [ecqaH[Ka orpaNiaror
]'c, 'IoBIrfl oca.lKoHaKorrr'IeHuf. Hanpnlrep, BbtcoKo 3Hepferlrqectiaf
4ratnra, r rsaq o6craHosKa B oKpec' r 'Hocr f lx  n, ' r f l ) r (a npuBo-1rr r  K Bbl-
BerpuBaHluo u pa3p) [ IeHrrro,  B pc3\ ' , ' rbrare i ioropbtx o6pa:1 'orcx
xopotxo paccopr l ipoBaHHbre r {  xopotuo oKaraHi{bre rpy6o:epulrcrs ie
or.rroi.r{eHrrt. f lpti Hrr3Ko 3HeprerrrqecriHx \-cJroBrrflx ord'ro)rieHHn 6y,--
.4) ' r  npe/ lcTzBr€Hbr N{eHee ru lare. ; rbHo oTcopTrrpoBaHHbr\{  r , {aTepHa-
,TroM c 6o.ree l , r€; tKrrMu \ / f r roBarbl \ {H 3epHatvru.  <Do,rn I I I ]  onpeae-
Jr f  er  cTpyKT) 'pH). ro speJrocrb r (aK cTerreHb orcoprHpoBaHHocTH r .1
oKaraHHoc' I I r  necqaHbrx 3epelr .  f lpeJ.no, laraercn,  u lo 

-er l t  
lsa csoi t -

crBa recHo cBg3aHbr;  t recqaHLrK,  noKaslrgaoulHi i  aHoNlar ' I I rH arot l
cBrr3t r  (Hartpr . rN{ep,  xopouo orcopr t rpcBaustr f r  necqaHHK c \ ' r ! ' ioBa-
rbrMrr  sepHavrr) ,  Ha: l rBarror  crp) ' r i rvpHo o6paueuHtr l , r .

I (a :a, rocs 6t , t ,  onpeAed'rxrb noHf lTt ie  crp) 'KTypHoir  spe,rocru,
co6pan oOpa3rIbr  r recqaHHKa r i  r rs l ,qrrB ux crpyKr l ,pHble cnof tcrna,
a raK;'r{e Bbtr{HcrHB 3areM Mepbr cBfl3u MexAy srgMr.r cgoficrsa-

; l  16

Mf l , -npocroe i re. r ro.  K coxareHHlo,  oKpyrJrocr"  ] i  : ] - " : i t l .b  
orcop'

rnposariuclcTlt II3]{epgrcTcq o6bIr{Ho I{e B I 'rHTepBa"IblloH lIIKa"le I '{JIH

IIKaJre oT,HOrIreHrrH, a B IIOpgAXOSOfi, creneHl oTCOpTlIpoBaHHocTI{

o6uquo BbrpaxiaeTCf i  TepMHHaMH.- I IJ IOXat l ,  yMepel lHaf '  xopouat l '

a  cTeneHb oKaTaHHOCTl. t  r ,naccvQnl{HpyeTct  TepMl lHaMlI -y f " IoBa-

Tar, no,,lyyr,,toBaTafl, IIO,'I) 'OKaTa.HHafl, oKaTaHHaq. Ec,lu Hcnor'Ib3O-

Barb 3rlr TepN'lltHtl '  TO o6blqHbIfi roaQQHUlreur xoppeJlflqliH 'Jtn

xapaKTepI lcTIrKI I  Ct i , l t l  CBf i3 l l  lUex( j l ) '  cTeneHblo oKaTaHHOCTI i  i I  CTe-

.neil io orcoprHp oBaHI{ocrI'I HexpI' lroAeH'
B raxni c,'t) ' I{aflx [c[o,1b3):ercfl pagroBbli i xoeSQuuueHT Kop-

pe; f l4u l r  cnup, l leHa,  r<oropl r r i ,  KaK orc BLIAHO U3 CaMOrO Ha3Ba-

Hun,  nupaxaer cre l leHb cxoAcrBa N{exAy AByMf l  ua6opaul l  panroB'

,f lvcrl Mbr HMeerI .1na ua6opa ttopflAKoBbIX I'{3MepeHHif--sa Hexoro-

ndr  rnon acrse o6beKroB, Koropble o6o:uaqNM l {epe3 Xi  (ann nep-

ioro Ha6opa) n uepee Yi  ( l ' t rsr  eroporo) '  3are l t  paHMHpyeM Kax(-
gui i  ua6op HsuepeHaf i ,  o6o3HaquB HX paHfu cooTBeTcrBeHHO r lepe3

4(xr)  } l  R( i ' i ) .  KoeSQuur ieHr Kopperrsr lHr , r  cn l tpneHa LI3Mepferr

cxoJ.crBo I \ Ie l t iJ . ) '  ABYMfi  Ha6opaul t  paHfoB:

lR(.x;)  -  R(r i )1,
: l

t ' ( n z  -  l \

B cr io6r . ;ax noj ,  3Hat toN{ c) 'M\ ' tb t  co lep)Karcf l  pa3Hocr l l  pauroe o6r , -
€KroB aeyx na6opon.

B ra6n.  2.21 npueegeHbt crpyKr) 'pHbte xapaKrepl lcr l lx l l  ABeHaA-
IIarH necqaHlirioB, qBrrlou{Hxctt He(Fratlbttvlt ' t Ko,rt,rteKropauu. I(ax-
r r , r i r  r rs  Hl rx  cpaBHHBa, ' rc f l  c  . tpyfH\{  . {a. I r  roro,  qro6l t  paHxt lpoBarb
I{x  or  sau6o,ree n, , ' Ioxo lo  gau6o", ree xoporxo orcoprrrpoBaHHof o
u or  Han6of lee vf , r roBaroro ! ,o  Hatr6o,ree oKaraHHoro.  Pe:ynrraru
paHiKr. ipoBaHIrq r ipuBe^leHbI  B ra6,r I I iue.  I (ax u B Kpt . r reptr ta MaHHa -

Vurt t r r ,  ua6,r rc- ]eHrrr r , r  co cBf l3aHHbrMr{  paHrar , r i i  f lp f in l lcbrBalorcf l
) 'cpc. tHeHHbre 3Har{et { r r f l  ' rex paHroB, r {oropbre 6ur , r r r  6 t  t  i lput rHca-
ttbt 3tul\,1 ga5,rn.leHutiNI B cr't\-qaflx, ec,,i l , l  6lt ogll He 6l,l"qlI cBfl3aH-

I (oeSQuqrrenr  r ioppe"rr f fqrr r  CnrrpueHa Mex{! , } -  tB} 'Nr f l  r repe}reH-
I i tb l \ '1U paBeH

, . ,  _  |  6 (162 )

l 2 ( l 2 r  -  l )

O6,racrr  H3, i ! reHeHr i f l  xoeO{l r r t1 l ieHra paHfoBoir  xoppe"rr t \n i l  r '  ra-
Kaf l  i r ie ,  Kar i  H 1 '  o6urunoro xoaQQuqueHra KoppeJr f l r lua -  or  f  1 ,0
( i lo , tHoe coorBercrBne NrelKry paurauu) Ao -1,0 (nolHal  o6par-
Has cBr3b Mex(.n) '  pauralnr) .  PaseHcreo noer!Quql teHra pauronoi i
r ioppeJl f i ( l ' r l l  H\ ' ! ' I to  o3Haqaer,  qro - rBa MHolKecrBa 0aHroB He3aBH-
c r . {Mbr .  Pase r r c reo  r i o lQ$ r r r t ucu ra  pau roeo i i  xoppe , rnuu t r ,  Ha IpH-
uep,  0,43,  o3Haqaer,  qro t tMeercg,-  c la |an no;roxr . r re, rbHaq cBf l3b

n
e S

(2.55)

|  -  e72 :0 .43 .
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&Iex{Ay cTeneHblo oKaTaHHoCTH 3epeH n CTeneHbro trx oTcopTr.Ipo-
tsAHHOCTI.I.

f ipuesruuuri l-rpurepnfi 3HaqriMocru xoe$QnuaeHra Koppexfi-
I lt lu He MolKer 6nrs npuueueu K r', TaK rax f-rpurepufi npHuenr-
ercq B cJryqafix, I{ofAa nsr6opxa cAeJIaHa ug coBoKynuocrl{, LIMeIo-
qeii 4eynrepHoe HopMaJrbnoe pacflpeAe,'teuae. K cqacrbro, cyulecr-
nyior ra6.ur.rubr Kprrrr{qecKfix suaueHLrrl, no3BoJIflrorql.{x IIprMo ocy-
luecrBlr rb r rpoBepKy panroBoro xos$QuuueHra KoppeJraquu Cnup-
r' leHa; qacrarruo gru ra6nuqu Bocnpor-r3BeAeubr B ra6n, 2.25. Kax
II B cil!{&€ f-xplreput, HyJreBar rnnore3a cocrouT B ToM, rrro ABe
ilepet,reHHbre He3aBucriMbr r.rJrr{ irro p/:Q. Has6onee o6qar anbrep-
HarHBa -p '+0,  raK qro xpnrepui i  ABycropoHHr4i t ,  r r  KaK oqeub
ooJiblrl]te, TaK H orreHb MaJIbre (orpnqare.nluure) gHaqeHHr rrprrBo-
AflT K orKJroHeI{trrc npoBepseMoii rf if ioresH. flpeano.loxuM, rrro
lIpI'IHflT ypoBeHb 3HaqHMocrr.r a:0,05, AocraroqHbrr?, no HarxeMy
MHeHIIIO, AJrff [poBepKr{ 3HaqHMOCr}r KoppeJrsrlrir4 MexAy oKaTaH-
I{ocrblo H orcoprnpoBaHHocrbro. TorAa Bepxuee Kp[TErIecKoe gHa-

l 1 9



rreHr.re 6yaer coorBercrBozarr l-a.12:0,975 u Syaer paBHo 0,5804
A, ' rq n:12.  Huxgee KpHTuqeCKoe 3HaqeHr ie,  cooTBeTcTByloqee
al2:0,025,  paBHo -0,5804.  Buqac,reHsur i  rooSQau,HeHr Koppe-

"rrIIuH r'--0,43 He Bbrxor,Irr 3a orri fpaHurlbr, rr runore3yo roM, r{rc
cTeIreHb or{pyfr ' rocTH H creneHb coprr4poBKrr  He 3aBHcgT Apyf  oT
Apyfa, orK,'ronr.rrb HeJrb3r. Ec.[l-r ece )Ke Me;,r{Ay err.t\,rH ceoficrsal,rr.{
r rMeercf l  cB13b,  ro arr6opxa,  cocrof l r r lag us 12 Ha6,r rcAeHl . r r i ,  He Re-
"rrercr AocraroqHo IrpeAcraBrrre,rlr iorl Ar'rf l Toro, qro6u ycraHo-
BHrb gro rp l  5%-HoM ypoBHe 3Haqr. rMocrr . r .

Kpnrepnn (o, rnaoropona -  Cnrupuona

OAHa oqeHb lore3rraq fpyt rna HelrapaMerpHqecKHX Kplr reprree
BKr ' r loqaer xpurepuf i  l (onvoropoaa -  CuupHona.  HaplA!  c  4py;11-
Mr.I npIL'IO)KeHHflMr.r UX I{O)KHO }rCnOr'Ib3OBaTb IJrg npOBepKII COOT-
BercrBllf l nu6opouuoro lt frfrorerliqecKofo pactipere,reuI.rri, H ra-
xrrl.t o6pa:oM, orrH Moryr c,'ryrl<r,rrb a,rmepHarunofi oil l .tcaHHofo
Bbrrr re 12-xpureprrr .  Xors Kplr repxu coorBercrBuf l  r r f ia  12 raxnie
gBd'tt loTct HenapaMerpuqecKlrMli B ToM cMbrcr're, r{To HX Mo)KHo ri l lH-
MeHrrrb x Ha6.rrcAeHHrM c ,rro6uu rnrroM pacnpe!,eJreHr.rs, KpHre-
pvu l(o"rl,roroposa-CuupHoBa flBJrflrorcr Hau,lryqrxaMlr B HeKoro-
pux o6cronreJrbcrBax.  Cavoe 3Haqure, ' rbuoe ux npenMyi l IecrBo co-
cToHT B TOM, r{TO A,' I f l  UX LICIIOT'Ib3OBaHHfl He OOf3aTe,' IbHO fpynnH-
poBarb ua6,rnAegrzf l  B npor.I3Bor'rbHbre Karefopl{a; no gtor:t  [pl i t Ir{He'
oHlr f lB,Tsrorcs 6onee r{yBcrBr.rred'rbHbrMu nprr npoBepxe orx.roHenufi
B  xBocrax  pacr tpeAed ' resr r r l  c  Hu3KHMH qacroraMu,  ue l t  xpnrepu l i  12 .

Ha puc. 2.40 npounr'rrocrprrpoBaHo rrpnMeHeHi{e KpHreprzn Ko,'r-
\ {oropoBa-CuupHoea.  I4s Hexoropoi i  ueusnecrsol i  conoKylurocr l l
essra sn6opKa H HylKHo npoBepnTb coorBercrBl le  au6opouHoro
pacnpeAeJreHIrfl rrrrroreruqecr<ori MoAeJIII. I(ar< nlr6opoqHafl, rali l l
fHrloTerliqecKarl MoAe!'itI HaHeceHbr Ha oAHH II TOT )Ke rpaQnt< n riv-
:uy,rarueuoli Soplte, f i, lorqaAu noA rpa$uxalrn npHBeAeHbI t< 1,0.
HaxoAuiu narr6o"r luryto pa3Hocrb Me)KAy BHaqeHuf lMI l  pacnpe.qere-
Hur;  3ro u ecrb crarr . rcruKa Ko,r l roropona-CvupHoea (K-C I
B ra6n.  2.26 npueeAeHbr KpI{ r I , rqecKl le 3HaqeHII r  . rJ I r  crarucr t r l t
K--C; oHH N,roryr 6urr rtcno.rb3oBaHbr Ar'If l  npoBepKlr KaK o.qHo-
cropoHHei i ,  rar(  I I  ABycropoHHet i  ranores.  f ,eycropoHHrf l  HyJIeBt f l
f l r rore3a .vT Bepl t {Aaer,  qro K! ' taccbr  pacnpe: .e, ret iu l i .  113 l ioropt  tx
no, lyqeHa nr , r6opra,  A, , ' r f l  BCex sHaqeHHri  . f  coBnaAalor  c  Ki l lcca\{ l {
pacI ]pe, I ,eJreuur i  rptnorer t rqecro i i  MoA€arH.  o i luocropol lHta I I ) 'J ' leBaf l
funore3a yrBeplnAaer,  qro BCe l { , ' iaccbl  ut t6opouuoro pacnpei le , le-
HI{g paBHbl }lr ' lv MeHbIxe, t le\I K/' laccbl frl |ItTeTHqecKoil I ' lo.le,ru, ecr' l l I
NIbI HCIIOT'lb3yeM MaKCI'rMa,'IbHyIO nOr'lOlKUTeJIbHylO pa3HOCTb npOBe-
pneuorl crarucrli l(tz, ]L'tI{ t lro BCe KJIaccbl nu6opouHoro pacnpeAe-
,renug paBHbr r.r.rtu 6onluIe, I leM KJIaccbl ft{I lorerl lqecxoli MoJ,enlt,
eCJIII MbI IICIOJIb3yeM MaKCI.IMaJIbHyI'O OTpuIIare,'IbHy]O pa3HOCTb
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Pnc 2.41.  Ky'uy, ' iarunnlr i i  rpacpur pacnpeAe. leHuq 3Ha' leHl t i t  co! ' IeHocrt t
r re Var i ryorep,  craHAapru3oBaHHbtx I i  npHBerleHHbIr  x r . racura6y or  0,0

\ laxcrrrar lHaq pa3Hocrb Mexay KyvyJqrreuuv ost6opoqHbtv pactrpeAeneHtrev
T u B H b I r  H o p M a , l b H b l \ {  p a c t r p c A i l e H l t e } I  -  K  C  p a B H a  0 , 0 6

i lpoBeprre\ {or i  crarncruru.  B 6o"rr [ ruHcree npr . IMepoB Mb]

A

e 6accerl-
ao  1 ,0 .

ri KyMyns-

6yaeu
l tcnor' Ir ,3oBaTb ABycTopoHHroro r i lnoTe3y Ir a,rbrepHaTHBy.

O6uqHo xpurepr.r i l  I (o,ruoropoua-Cunpuona ucrIoJlb3yercf l  B
rex cryqafx, KofAa rItIIoTeTHqecKafl Molerb lror' lHocrblo onpeAe,'Ie-
.Ha'  T.  e.  napaMeTpbl  paCnpeAe, ' leHHf l  H3BeCTHbI (H"IH npeAnO, ' Iara-
lorcfl ir3Becruuua) Il3 KaKr.rx-Jln6o Aono,ruureJrbHbrx coo6paxeHnii,
or . lnqHbrx or  AaI IHbrx,  coAepxauHxcf  B cauoi i  nu6opre.  Hexoro-
p oe ycoBep IUeHcrBoBaHHe Kp L{replr f l , n p H H aA,'Ie}Kax.(ee,II u,r,rueQop -
c1' [24] , oAHaKo, Ito3Bo!'rf ler ricnod'rb3oBarb MeroA I(o,ruoropona-
CnupHoea A, ' r r  npoBepxn 6, tn:ocrH au6opouHoro pacnpeAeJleul4f l
,I{ HopMsJIbHON,ly C 3apaHee He OnpeAe"IeHHblNIH CpeAHI'rM H AI.rCnep-
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Kpuruuecrne 3sar{eHufl Kpxrepuq l(o,rruoropona- Cruupnona

==0,06.  3ro sHaqeHue He f ionalaer  B Kpr. r r r iqecKyro o6J. iacrb.  f lo-
3rorly orK.IIoHHTb HyJreByro rI,Inoresy o ToNr, qTo Bbr60pKa rioJryqe-
Ha Ir3 coBoKynHocTLt c HopMaJrbrrr,rM pacnpe,qeJleHrieM, HeJrb3F.

Ha erolt If br 3aKaHqlrBaeM II3/'ro)KeHae gJreNleHTapHbtx c'rarl.rcrri-
qeci{rzx lporleAyp, Ho He rroToMy rrro paccMoTpe,'rrr lrx Bo Bceii no.'t-
Hore, a [onpocry A,'rf i TOro, r{To6br nepeiiTu K ,4pyr]rM Bolrpoca\r.
Pnccuarpunaeuuf i  Marepl raJ l  sBrf fercn oqeHb KparI {HM H3, ' roxe-
HIIelvI IIo,IyroAOBOrO BBOAHO|O Kypca B NIareMarltqecKylo CTaTHCTH-
K\', I{ Koropouy 4o6auleHu as6paHHbre f, 'raBbr H3 6o,'ree cneur.ra'rrb-
Hblx KypcoB. Anrop He paccqurbrBa' {  Ha ro,  r r ro cyMeeT B cTo, Ib r \ Ia-
, ' IoM o6berv ie Aarb crporoe o6ocHoBaHre o6c1r6g2el{brx BonpocoB.
C,xHaxo npe!,craB,'rf lercfl, rrro rr3Jrolr{eHHoro 6yeer [ocrSTouHo,(r'rf l
I ]epBoro 3HaKoNlcrBa c ocHoBHbrMr. I  I ioHf fTI l f lMH TeopI lH npoBepKI{
CT i ITHCTT iqECI i I IX  I I I  NOTE3 .

Hpc: ;nrruar iHo Kparxce H3JIoxeHlre npoue. lyp npoBepKH crar l r -
cru..recIif ix fri[ore3 lvro)Ker c,ryx(HTb BBe!,eHr.reM e 6o,']ee cnoxHblli
Kp\ . r  Bor-rpocoB, paccMarpr{BaeMbrx B nocr ' reAyroxrux r , ragax.  3ror
\ rarepIra. r I  He HcqepnbrBaer coAep;{aHHf Iuare} tarL lqect{of i  crarH-
cruKn. Vgnrrac u Po6eprc Bo BBeAeHr.ur K cBoerl KHrlre [33] yr<a-
3btBaIoT: <<cTaTrrcTr.rKa - )Kr.rBoii rr yBr'reKareJibHbrrl IpeAMeT, Ho ee
n3vqeHr.ie oqeHb qacTo IrpoTeKaeT cJIHluKoM BflJIo>>. I4snoxus ery
HayKy B KOHTeKCTe reOJrOfHqeCKrrX 3aAaq, MOIKHO HaAeflTbcfl, qTo
3ra KHr.rra npe!,cTaBHT aHTepec Ad'It feo,rotoB, HMeroult{x AeJIo co
crarrrcrrrqec rrort o6pa6orxoii IaHHbrx.
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Tal i  I ieK oHt t  o6 , te rqanr  Bbrq l tcJ ' IeHuf l .

, .  . .7_ Cc,cltran W. G., The test of goodness_of_fi t :  Annals of r\{athematical Sia_
t rs t i cs ,  1952,  .3 ,  o .  315 345.
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Annportcr t ivr  a{ l r l
l , ; tn n)40
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cueri. 3ro )coBepiueHcrBoBaHrre n03BoJrser ficnoJib3oBarb u3.ito-
)IieHHbILi MeTo.l aHa,'IofI.IqHO TOMy, Kar{ r{br HcrIoJIb3OBa,l[ npouejly.
PY X'  lnr  npoBepKrr  r r i lore3 o AaHHbrx,  npuBeAenrrbrx B Te6,1.  2. ! '9 .

C,r reryq , {u"r . rueSopcy,  cHaqa. [a npvBeAel , r  AaHHbre K craHAapr-
Hof i^  QopMe, Hcrrorrb3yf l  rpeo6pasoBaHHe Zi :  (X=X) ls .

Cpe"qHee H .4ucnepcr4f l  HaxoAfrcq o6brqHbn{ o6pa3oM. ! ,a . ree
craHAaprHoe HopMar'rbHoe pac[peAeJreHrle H 3Har]eHuff Z vay.ocntc+
Ha rpaQnK B.KyMyr ' r f lTHBHor l  oopN,re,  KaK 3ro cAeJraHo Ha pHc.2.4 l
.UIg 3HaqeHr.tir co,'reHocrH B 6acceriHe Varir-Vorep. Mai<crrMa.{bHaq
a6co"'uorHa.R p:]s^H_ocrb Mex<.ty ABVN{.fl KpnBbrMrr coorBercrB\.er l lpo-
6e c Houepov 35 r r  3Haqenr i ro Z:0,37,  r ,ne coJeHocrb DaBHa
5-3 uacru/rrlnu. KpijrH,iecKrre 3Har{eH}rr Kprrreplrn I(o"rl, ioropoB[]-
Cuupuora npHBeAelrbr B ra6r. 2.26, xotx ra6flr.rl{a Aoge:eqa ,[uu]l
! ,o  3HaqeHLIf l  n :40.  f lpu6,ruxeHHbre 3HaqeHuf LI IA 6o,r turnx r t
\ {oxHo Hai iTr . r  r to  SopMyaaM, yKa3aHHbrM B ra6"ruqe.  Em n:18
H ypoBHf l  3HaqrrMocrr . r  a :0,  10 KprrrnqecKoe 3HaqeHne K-C pan-
Ho 0,  17.  Bt tq l rc , reHuaf l  crarucrur(a K-C paBrJa (0,70-0,6,1 )  ==,
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g""f , f::'nl.i Y;, i; ?d68l';a! nonp a rame tric
Do,t turrHcreo rr3 )'nonflHyrr,rx s' srori
cMoTpeHo g stor ' i  rrHure. B qactHocru s
I ipuTepneB cKaqKoB.

s ta t i s t i cs .  2nd ed . :  John Wi ley  and

r"rl^4tse, 
-fi 

en ap aMeTp uqecriu.\ lip }rTep ueB p ac-
Helr co.lep)K uTcfl orteHb no,.r H oe ri:l,,ro ;ri eH lre,

9  Duchao r th  IZ .  E .  S ta t i s l i ca r  t echn iqL res  i n  t echno rog i ca l  r c sea rch .  Me thuenand  Co . ,  London ,  1968 ,  303  r r .
o.qHa rs dTyqur 'X f i  caMbrx p 'acnpocrpaHeHHbrx KHH. no crar 'c ' r r ie,  f lperHa3HaqeHa.a! ' r f l  f iccd' re.qoBarener l ,  xe, tarotr- lu i  npir l reHaru crarucr i lqecxr ic npor le. l \pbr.  Eo,r luoeBHHrlraHI ' Ie yAereHo ' ' rzr ] rpoBaHHro sr ic leptMeHra.  HecMoTpg Ha c.ro] l iHDCTb 3TrXBonpocoB, oHu craHoBtrcr  , \ocTlrnHbrr , {u 6. , rarotapq 6. lecrguier , ry r r3.r to l .KeHr{ro.r0. Fisher R. 1.. Statisticaj methods ,na 

'.fr.ni,il."i,l i i, i '.,r.".J] 
ori'er andBo.vd, Edinburgh, 1978, 175 p.

rJ xHIlre u3, 'rafaercq 38oJttoqu, crarlrcrrrqccrioi i  l t r ,rc,ru. f ,r .  3 H 5 nocssruenur r i : .ro-iNeHrrrc ocHoB TeopIrH nepoRrl locreir,  ee nourrlr i i  , ,  a,oa,larr, , i i ,^"orrai^"ru,u" i l3 Hlrx.l l .  Fo lh  R.  L .  S iag is  .o f  tex tL r ia i ; ; i ; ; i i y  in  sed in rcnrar l ,  roc l i s .  Jour .  Sed i -n ren t r - ry  pc l ro logy ,  l9S l .  21 ,  p .  127-_ : lJ0 .
r2 .  f  reund J .  E . ,  wrL ia rns  F .  J .  D ic t io r ra ryTou i l i ' e  o f  bas is  s ta l i s t i cs ,. \ cCrarv  I { i l J ,  I r rc . ,  Nerv  York .  1966.  iSS i . .  

'  ' '

i:,e"r""i:1n*",,*Xll:l{]l,i,ilJ; iil,,"lXii}'..iJ;i.Tf;L:;:Xf;..ui.i',?;"j;:i;:1'J:
;"r1;i;"":.t"n_r 

(r.r Hexoropnx rleuseecrHu) Sopr,ry,r u crarucr'ueixri.\ iipr,reprreB
13.  Gr i f f i ths  " / .  c .  Sc ien t i f i c  ine thod in  ihe  anarys is  o f  sed i rnents :  McGi : r rv -Hil l .  tnc., New ) 'orl t ,  

19_6"1r 
S_Oq p. rr i ; ; ; ; . ; 'pi : . . ,ru, i  n.p.ro 7: rputBrpttrc frc. Ha_'qHbre Mero,qbr Hcc!,re,[o-BaHilfl oca!,oqHHx nopo-1, _L1., lirrp,'1gi,t,"'[ii",f  taw't 13-22 rB, 'r f l rorcq-BBeAeHr,eNr n nprunial"yrg cra'rcrur{y. oco6'r i  uHrepegn erori  xurre npaA.tuu.l . : :T_H3.ro,*erJ'e nbnpocrrn, cBr3aHHbr\ c xoppeiirHbrM, ere_NaMI t  cTaT l rcT i lqecKl . tx  SKCneDHMeHTOB.

14.  Guenther  lZ .  C^Cr incepts  o f  s t r i i s t i ca l  in fe rence.2nd ec l . ,  i \ i c ( j ra ry - I I i l l ,Inc . .  New ) 'o rk ,  1973,  b l2  p .
u,*iaroe BBeAeHHc 

" 
. tTylI I  ;1.1q Tex, xro xoqeT noJysrrrrr l tar iclnr], \ ,r  uHeop\ra-uur r  B  MaJ ' IOM O6reue.  B  nr ru re  3arpoH)T ' l rpor i l ' '  Kpy f  Bonpocon,  o ' r , ru r ro  He co_,D.epxauluxct B KHurax raxol.o o6telra. 

'

y*rr l ,1nfl f t trA., Stat ist ical lables anC tormulas, John Wilel,and S<.rrrs, Inc., Ncrv
16' Hichs c. R. Fundamental-concepis in the design of experime'ts, 2'd cd'Llolt, Rinehart and Winston, Nii" v-i, ' igzi,"zs" p.P,r 'x_o-s-o,qcrso no ,u, 'raHflpoBaHurc excnepLr,reura i l  rac[epcroH]totrv aHaJri3y. B i .r .  6npI 'rBoItrct rpaQrruecxaa uHTepnpeTauri,  83aut,rod,elcrnriu : ;rx.1n1.x(.rrr. i ropriblxnr'raHoB u nprrN{epbr.
17. Kel lauaa F. t i l . ,  ed., pen-g^uin_Honr:yrvel l  book oi tables, penguin Boolis,L ld . ,  Harmondsr io r ih ,  Eng lanc l ,  f  dbe , -Z-S p .  

' " "

t l laret lraruqecKHe ra6rxrlbr, npr.rBeIeHHbre 
-s 

i)rof i  Ku[re,.BL-rr l trc,r leHbl Ha OBM $rrp-rrof i  Eiectronic Data process' ing Drvision-oi ' i ion.y,u. i t--ci i" i '^ i l ta." l i .y,,rbrarbr
6u'ryu ganucaubl Ha MafHr'rrrrori ,r . .- .ure, u autaon rrnaoara' l t .  IroaroMy o Hri.K Mor.r iHocKa3aTb, qTo Hx He Kaca,lacb pyr{a qe,{oBeKa f i  _rITO OHII He coLepNar ol] j f iaroK,o6uquo BKpaAbrBarcq f ixc r  s  raKue u .arepua.no i .  Ta6n.2 .11 ,2 .14  u  2 . lB  2- i r  r ; t :ruurn [x'  f lenuca B3rrr j  r13 xuurn [17]- l-nrnauutu"o, c pa3perueHlr, au.r.opa.18 .  Koch G.  S . ,  J r .  ̂ and  _L in l i  R .  F .  S ta t i s t i ca l  ana l i rs is ,o f  geo iog , .u t  d , , t r .Dover, Inc., Neri 'york, 1981, 8b0 p. d.; ; ; ; ; ; ; ;Hoe r.r3AaHrre npe4*an.raer codorif iepeneqarr(y oparf iHa,,rbHoro AByxroMHuKa. CoAepNur nolpo6uoe.n*oia"ra .rr_TlrcrurlecKofo aHann3a reo,l-orlrqecKnx AaHHbIx, B qacrHocTn AaHHbIx onp0608aHjtr.Brrrn' iaer uoApo6uoe u3Jro)KeHr.re nu6opouuux'&enr, noeroAos arrcnepcnouuofo aHa-

"qrr3a u MHoxecrBeHHorl perpeccur.t. llo,upo6uo oaHbre Bonpocbr " np"*.poi.-d:jlg;f_,1;dfi;;5;.Tl'"'ff.'i'j":',T":0,:1.."J;H";i"";
tt4er o6 nHr€p-[peratttJu .q,aHHhrx c -nocro"Hlroii cylrnaot.

l9  Korh .1 .  o .  Eraminat ron  o f  the  cha l :e i  r i rus l ia i  p rocer l r r re  i c r  ies t ing  cor -
t 2 l

relatious bett 'een proportions' Jour' oi
1977 , 9, P. 5a3-562- .. ^" 'rO'. 'Krumbein 

\V. C'.and' Gtallbil,L, F'

ii:'H"rif nil{':,t:q#;[l]fi "*];;Tl)
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1965,  475 p.
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l n t ' i .  Assoc .  fo r  , \ la themat ica l  Ceo log l '

and  economic  dec is ions .  Pre t t t i ce-

B e p o t ' l l l o e r H b l \  p l ( n p C A e  l t ' H J t i i ,

and i t s  app l i caL ion .  John Wr leY

oi Educational Ps"vhology, 1940;

. rnoI i " t 'C." r r i ' -a t -  t ' t ,  lnc ,  New \  or l i '  1938'  5{9 n '
. .  

22.  Lapt t t  r .  r .  sL. i i . t i ' . ; ' i ; . ' ; ; i . ; "  I i r i i " . i .  decis ions,  3rd ed.  I l .  rcuuI t ,
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if.p"i,ii rolr npe,lcrao,naer co6oit oHUIiI(,'lonelu'o ''o 3!'leMellraplloll cr3'III'rrl ' 'c'
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TITCTHXH K 3aAar IaM 9KO! ' IOruU i l  na ! ' IeO3KOJ ' lOr l lH .  B  fJ I .  b  COAepX{aTCt  Tar ' l J ' I I lUb l  npO-

i tO, , lXuTenbHOCTl t  XU3HI I ,  T .  e .  TeMbI ,  He 3aTpaf [BaeMble  B erOi i  xUure .  Ont tcas l i

r a K ) K e  M H O f l l e  H e n a p a M e r p H q e c K H e  l \ l e T O ' l L I . .' -"  
ig. i -olt i i rson i .  E., iomputer appl icat ions in peiroleum geologl ' .  Hutchinson

Ross Publ. Co., Nerv York, 1982, 164 p.
He6o,rl i l iaq KHllra, B xoropofi  ocHoBHoe

29. Saaper R. and Sinclair A. L'
chemica l  da la  i rom the  Mount  Nansen
g ica  Depos i ta ,  1974,  I ,  p .243-252.

30 .  S iege l  S . ,  Nonparamet r ic  s ta t i s t i cs
L l i l l .  Inc . ,  Nerv  York ,  1956,  312 p .

for the behavioral scicnces. I 'LcCrrrv'
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31.  aon ' . l l i ses  R. ,  Probab i l i t y ,  s ta t i s t i cs  and t ru th '  DoYer ,  NeN York ,  l98 l '

n t , l  n

BHuMaHlte o6paueHo Ha nocrpoeHue I iapr.
Fac tor  ana lys is  o f  s t ream sed imet t t  geo-
area ,  Yu l<on Ter r i to ry ,  Canada,  N l iner l r lo -

P- "  t "

3ror crapnir  nepeBof (1939 r . )  KHr. t r f i  HeMet lKoro KJlaccI . IKa tB. l rercf l  xopour l ] I
BBe.qeHr.reM n $u,rocoQcxr.re Borrpocbr crarucTtiKn. flepeue TpH rJxEbI ilocBtluLeHbl
I  .  I  aBHbl r l  o5D a30\, t  on DetreJreHl. l rc  Bcpof l  THocrt l .

32. lY'aiher H. .1i. Desrees of 
'freedorn. 

Jour.
, 3 / ,  p .253 -269 .
Or.ri lqrroe rr3J'roxeHue noHrruq creneseii ceo6oasL

33. Wallis W. A. and Roberts H. V. Statistics,a new approach. The Free
press  o f  G le t rcoe,  New York ,  1956.  646 p .
3aHHirtare,rruoe BBeAeHne B crarr.rcrr-rKy c MnoxecrBoM [pIIMepoB, t lcropntl ,  aner-
IoTOB O npolrcxox<.qeHll lr  craTHcTfiqecri l tx npoueAyp A l4x IrpU,' IO)KeHlltx. Arff  Tex"
K]O NPEANOqUTAET YB. I ICKATCTbHOC NOBCCTBOBAHI{E MATCMATI- IKE.
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f rasa 3
MATP14I IHAq ATTE6PA

3ra r"'rasa [ocBffilreHa narpuuuori a.ure6pe. EonruiugcrBo Me.
ror{oB' rloropbre 6yayr paccMorpeHbr B cJieAyroqux rr'raBax, ocHo-
BaHbI Ha onepallaf lx c MarpHl{aMIr, qacro BL,]IOJIHfleMblx BbrqHc,'rg-
TeJrbHbrMI  MaI i luHaMI t .  oco6oe BHI iN{ar {He 6yeer  yAereHo MareMa-
Tf lqecKI I l l  o i lepaqutM,  Koropb le  , re )Kar  B  ocHoBe aHar ' t l i 3a  [oBepx-
gOCTCIi ] 'PCHAA, ]n{CTOAA IdIIABHbIX KO[,II IOHCHT, AHCKPI,IMIJHAHTHOIO
aHar'r3a rr 4p. Buuucdrrr4Te,rrbHbre npoueAypbl, cBfl3aHHbre c grlrMrr
N{CTOAAMII, TOqTII HCBbITIO,' IHAr\AH 6ES BbII]LICTHTCTbHbIX MAll l I{H B
€Bf3pI co cd' lolKrlocrblo u MHoroKparHocrblo npol{3BoAlrMbtx Bblr l l tc-

"rei iur i .  c nouour,rrc uarpuuHoii  a.nre6pu Hx MO>KHO npeAcraBlirb
B AocrynHoM H cxaroM sr.rAe. Taxalt o,6pasou, ecJrH rrurare!,Ib B,ra-
Aeer ocFIoBax,lH [4arp]iqHoir a.ure6pbr, oH cMo)Ker noHflTb ocHoBHbre
[poueAypbr, Koropbre 6yayr paccMorpeHbr Htrx(e.

K coxia,reuH!o, 6o,rluLHHcrBy reoJroroB nplr o6yueHr.rr.r He npe-
rroAalor l iypc N{arprr,{Horl a,'rre6pu, Hecuorpfl Ha ro qro gror He-
rpy,tuuri npeJ,Mer, no-BHA_H_MoNI|, 6o.,ree noJre3eH, r{eM pflA Apyrrir
MareMar;iqecKux Kypcon. Kypc rr,rarpuuHol'r a.lre6psr B KoJrJleAX{a-\
o6glrlro HacbluleH MHoroqHc,rreHHbtMI,I Teopeil{aMH H Hx AoKa3arevrb-
crBaMH. Taxoe H3JroxeHrie Herrp[foAHo A.[s sror? xoporxori fJraBbr,
Ir Mid orpaHtlqxMct roJrbKo_TeopeMaMtr, Koropbre norpe6ynrcn e
rocreAyloqeM r.r3JiolreHnn. fipa sroM npeArroqreHue 6yaei orAaHo
He AOKa3aTeJrbCTBaM, a r rpuMepaM.

MATPI,IIIA

I larp; rqa-3ro Ha6op q?rceJr ,  pacnoJro)KeHHsrf r  s  BHAe npqMo-
l,ronuuort Ta6.nnqtr, ToqHo raroii >Ke, KaK ra6nut\a AaHHbrx. B rrlar-
p l iuHof i  a . r re6pe ra6nuga paccMarpr . rBaercs He xax ua6op orAenb-
Hbrx S.rrelieHToB, a KaK eA[Hoe IIeJIOe, qTo IIpHBoAHT K sHaq[TeIb_
HbrM ynpoueHrreM peAa npoqeAyp ?r 3aBr.rcrjrlrocrefi. Bo oropofi r,ra-
Be orMerJaJrocb, rrro orAe.ntguri sJieMeHT Marpxubl o6u,ruo o6osHa-
qaercfl 6l,rxsor? c np[nucaHHbrl\rri BHrI3y HHAeKcaMa. Sneuegraur
i\ 'raTpr.rubr IIoryT 6Hrl !,r icnepcHr.r Ir KoBapr{aurj}I, pe3y,'IbTaTu ga6-
,rn4eHnii, xog$QllqueHrbr cr.rcreMu ypanHeHlri i H npocro .lrro6ue
qI]c,'I a.

Tar, HanpaMep, B r;r. 2 rpe6oBaJrocb BbrqtrcJrarb oqeHKH Ar.rc-
nepcHrt n KoBapr{r](ufi gnn coAepx{aHriri lraxpoa,,reMeHroB, nprlBe-
AeHHbrx s ra6r .  2.3.  f lo . r ryueHHbre pe3yJrbrarbr  MoxHo npeAcraBnrb
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B BHAe cJIeAYIoqeii MarPlrlrbl:

COV6.-,v1 COVgr-V

s2sr CoV1,s1-V

CoVy-v1 s$
f ..;:"-.,
lcovu_., ]:ffi:;, x': fii:l

H a 6 o p q t I c e J I ( A o n y c r u t n l , s H a ' { e H l . l l i n e o e u e H n o t i ' v ) ' n p e A c r a e *
,reuHsrri B BHAe *orti"'uii,"o6oi"* o6o:Ha'raercx [X] , X, (X) it"'tn

l tx l l .
B arof i  KHl l re 6yayr  npl lMeHnrbct l  KBaAparHste cxo6xn s or '

l eJ IbHb IegJ IeMeHTb l "N {aTp l Iub l6ya l ' r . o6o3Ha I IaTbcg3a rJ IaBHb IMI t r
81,n"un, ,  c  uHAeKcaMu, uanpul tep t l l :  loo6ure 

B r ' I l ' l reparype Bcrpe-

qanrcs u raKHe -v.noun"a 66ot"auent1fl ' l(aK lnll '  fxl ' i '  Hru 3KBH-

BaJreHTHbIe rpeqecKl{e 6yxnlt, KaK -xii ' , cHriaeoJl {l i  -O-3Harlaer 3"Ie-

\ reHr i - i i  crpoKr*  i io- ' . ron6Ua. HanpuMep, ec i I I I  iX]  
- -MarpI lqa

nopa, l r<a 3X3:

ro . f ,33 :9 ,  - t13 :7 ,  )h r :2  I I  T ' ,u ' .  Ec ' lH  qHc ' l lo  c ron6qoe paBHo I I I ICT- I$

crpoK, To xlarplt lra Ha3biBaercff xna4parnori,  a ee 3"' IeMeHTbI'  HH-
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JHTo' lor l lqecKI Ie pa3HoBI]AHocrx nopoA: I IecoK, c , ' taHer{ ,  r r3BecrHrK.
Ka)r(AbrH yqacroK pa3pe3a MO)KHO OTHeCTr.r  K OAHOMy Us nepeqf ic-
JreHHbrx rrlrroB. B urore MoxHo nocrpolirb Marprluy qacror rrorB--
JeHr.rfl KaIKAOTO Tr.ina nopoA B pa3pe3e Bcr,reA 3a ,Ipyruun Tr.rrraMu.]
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Ka3brBaer,  HanprrMep,  qro cd ' raHeu cJreAyer 3a [ecKoM lB pas,  a us_
BecrHrK 3a necKOM - TO/'rbKo 2 paza; H3BeCTHflK Cr're.{}r€r 3a c,raH-
ueu 4 l  pa3,  noBropeHHe useeciHsr{a Bcrperraerco Bi  pur ,  u ru
IIecKoM - ToJ'tbKo 2 pasa,

9ro6rr [o_.[yrrr'rrr ' Ir3 3THX qacror BepoflTHocr,, HyxiHo pa3Ae-
"TI I . ITb KAXAUiI  AICITCUT MATPII I lbI  HA CYMMY 3J' IEMCHTOB COOTBETCT-
Byrcuef i  crp_oKrr.  Taxntr o6pasou no"ryuznr Marpuqy nepexoAHbrx
BeporrHocreri, npuee4eHHyro HH)ie, xoiopaa co.lepx<ur eeponruo.*
cru co6srrur?, sax,'iroqarcrrlHxcfl B TOM, qro lopoAa OAHOTO THla
c" ' leAyer sa nopo4ol i  Apyroro runa.

9ror Bonpoc 6yaer paccMorpejl AeraJrbHo B c,reAyroqefi r.naee
rrpn aHaru3e Bper.reHHbrx prrAoB. Tenept )Ke Hac HHTepecver Ntar_
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I r  r re  r  :  po6u1 ' ro  c rercHb.  Ec"nu eoseec l r r  J l re l roHa" [bHyro  Marpr ru ] '

[21] a -, t . tyqe,l) ' to creireHb, To B pe3y"t]brare no"i lyLtrITcfl  AfiaroHa,iIb-
Harr t l ,1;Tpt{qa c H€H}rt€BbtMr4 3JIeMeHTa\{rr Ha f, ' raBHoft ALIaroHaJilr ,
paBHbrh{ r I  KopHf  M xBaJ lparHbr } r  r3  cooTBeTcTByroqux  3 , ' reMeHToB
HcxoAHoi i  Marpr iubr [ ,4] .  HanpuMep, ecrrr  t / ]  -  Marpr iqa roprAxa
3 X3.  r r :

ffi' :,'l,]":
E4uuHuHan N{arpuua -  3ro Al raroHa,rbHaf l  MarpHI{a cf lequa.r rb-

Hofo Bi . r ra c  oqeHb i rore3HbrMr{  ceof icrsaN4u.  Ec,ru HeKoropaf l  Nrar-
pul{a yMHOX{aeTCfl Ha eAHHI'lqHyIo MaTpllU,y, TO B pe3y,lbTaTe nor'1}r-
qaeTct  Ta )Ke [cxoAHaq N{aTpI ]ua:

['r ,? ,.1 ]
t3irltB:ll:[ii;]

Taxlrtvt o6pasovt, eAHHHT{Hafl Marpuqa coorBercrByer eAHHLIUe B
o6br.ruoN,r yMHolKeHr.r[. 3ro ceoficrso oco6euHo Ba>KHo B orreparluflx,
p acc Nr aTp H B ae Mbrx B c,'IeAyroul€ M p? 3[€r-re.

CBEPTKA

Ceeprxa - BeKTopHaf orlepallufl, rrlupoKo Hcno,'rb3yeMafl B aHa-
drr i3e BpeMeHnbrx pf lAoe,  oco6eHHo rrpn o6pa6orxe cef icuuqecrux
AaHHbrx.  B SuenuecKoM cMblcr ' re cBeprKa o[ncbrBaer cnoco6 esa-
l.r,vo.xeri crs afl r{o M nr'reKcoB AByx sHep f eTuqecKilx Bo,'rH. P a ccltorpu iu,
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l iBa  BeKroPa  -  lA l :  l asa i  a2 lB l : l l o ! ' I t r . . -1 .  I4x. l  r r  l B l : l b o b r b z . . . l .  A x
, ,  ICl : [a]" tBl  r r  n,pueoarar

cBepr-
I( BEK-

xa o6o3sa.laerctl onepqroryM
; ;p;" ici: i-cs cv c2.i.1. i<otnoseHfrr ber<ropa Ic] onpe'lernrorcs

no $opvY,re
L

c,  :  )  a ib; i .
j : 0

Harpuuep,  rpe6yer 'cr  cBepHyrb , lBa Bexropa

urux ro.qbKo no ABa qaena i '  e '  [ 'a ] : fas at f

BAf l  KOMf IOHeHTa  cBepTK l I  - -

C o : a o b o - o : Q o b o ,

BTOpJ t l  KoMnoHeHTa  -

c t  :  aob ;o  I  a f t r r  :  sob r  i  a1bo ,

1  peTb f l  KO I \ l noHeHTa  -

c z :  z o b z - o  I  a r b z - r  *  a z b z - z :  a o b z  t  a t b t  *  a 2 b s '

Ho Hu a2 ,  HV b2 He c lEeCTBy lOT '  nO3TOMy TpeTbq KOMI IOHeHTa

p a B H a

c z  :  a r b r .

Taxuu o6pasou,  cBeprKa [A ]  n  [B ]  B  3roMc,,lyqae ecTb

* arbo af t t f[A] .  [B]  :  tc l  :  la , rbo aobr

3auerun,  qro xorn xax [ ,4 ] ,  raK v [B]  coaepxar ro" lbKo no
;lBe r(oMnoHeHrbl, cBeprra [C] cortepxHr rpI'I KoMnoHeHrbI. B o6-
ueM c,' lyqae, ec,ru nepnli i i  BeKTop, yqacTBylouuti n cneprl{e, co-
Jep)Kl{T /? 3r' leMeHTOB' a BTOpOt - /?1 3,' leMeHTOB TO CBepTKa COJ,ep'
>xur n* m-l a,reNleHros.

Po6uHsoH N Tpei i renl  [7 ]  aaror  i4HrepecHoe rpa$uuecxoe o6l -
t tcHeHHe ol reparruH cBeprbrBaHxs.  14cno. [ lsyf l  Hx MeroA,  cBepHeM
IRa BeKTopa,  xax, ln f t  r . r3 Koropbtx co.(epN{HT rp l l  3 , reMeHTa. LHa-
t{aJa crpouu ra6.rr.rqy HJrr.r Marpuuy, B Koropoti o4uu BeKTop on-
Pere"tqer crpoKI.I, a 4pyrofi BeKrop - cro"l6qlt. S,leueHrlt s aroii
]\rarprrqe _ npoH3BeAeHHfl crpoK ua cro;r6qu

(3.21

Tenepb no. Ipa3Ae" ' IseM Ha noJlocxu,  Ha-
yf , ' ra  .qo BepxHefo npaBoro,  TaK r lTo

ecr l  cro" t r6eu,  ecdru IJATH cnpaBl  Bl t t t3 ,

lal"1JfJ; ?:i"'#;:

bo br b,

:',1:', 1,, :', ii, :', /,]
, . ._  f lo " ' ryueuHy lo  Marpr ruy
' r r lHa f l  

o r  H i l ; . 11He fo  J ' I eBo fo
xl  i l i . l t r l t " r  3"r te\{eHT no,r IocKH

1 3 5



I . I  eCTb CTpOKa, eCil i l  t l (Tl l  CreBa BBepX, T. e.

S,reueHrur BeKTopa [C] cocronr Ir3 cyMM sJIeMeHToB noJrocrcr, Ha-
sLr:f.afr, c BepxHero , 'reBoro yr,ra. HanpLIMep,

lC l  :  l aobo  a rbo  *  aob r  azbo  *

*  a f t r  - f  aobz  azb t  *  a f t z  azbz f  .

3ro s rotlHocrr.r ror qJreH, roropufi HaxoAHTcfl c f ioMolrlbro [pHBe-
AeHHofo BbIIrIe ypaBHeHHr, 3altetuM, rrro, KaK I.t oxHAarocb, tIIIc-
J ro  q " reHoB n  [C ]  ec r r  3+3 - l : 5 .

t r lH cnoea paccMorpr . rM,rucneHHHf i  npHMep, f lpoAeMoHcrpapo-
BaB oJ.HoBpeMeHHo, KaK oAHH BeKTop rlroxer 6lrrl ceepHyr c Apy-
ruu nHoir  pa3MepHocrn.  I lycr l  3aAaHbr ABa BeKropa:

[ , 4 ] : [ l  3  5  7  2 ] ,

tB l : t6  2  41.
Cneprxa IC] 6yaer HMerb ceMb q,reHos. I,lcno,'rtsvs rpa0rrqecKr.rfi
Mero,[,, Hx Mo)KHo :g^afiru rro cxeMe

Taxuu o6paBoM,
co :  5 ,
c r : 18 *  2  : 20 ,

c , : 30 *  6+  4 -40 ,
c t : 42+10+12 :64 ,
cn :  12  +  14  +  20 :  46 ,
C5 :=  4+28
C s :  B ,

- ? 9

W'?x,1A

6 2 4

lffi

LlJIH

136

lcl : [6 20 40 64 46 32 8].
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Coeprxa He OqeHb [uHpOKO LlcnoJ'tbSyeTcg e 6o"rluliucrBe CTaTHcrIt-
qeCKHX OnepaU,Hfr, I.ICKJIIOIIeHIIe COCTaBJISeT JIl1lxb aHa,' lH3 Bp_eIIeH-

ufix pn4on.^Mu eule BcrpernMcq c eroti npoueaypoii, KorAa 6yaevr

paccMarprBarl QH.utrpaqurc (cru. r"rl. 4).

OEPAIUEH14E MATPITq H CI , ICTEMbI YPABHEHI, IH

B Aassou pa3Aene Mbr onpeAer ' rnM onepaqur,o HaA Marpi ruaMH,
o6parHylo onepaqun yMHo)KeHrzr ,  3Haf l  npH 3roM, qro Dps] loe Ae-
r€HH€ oAnoft MaTpHrrbr Ha Apyrylo HeBbrrro,'rnr.{uo. O4uaro, f icnoJrb-
3yq npaBlura MaTpHqHOfO yMHOXeHAfl, MOIKHO BBeCTI{ COOTBeTCT-
Bylouee lloHsrue, AJrs qero Heo6xo4arrao peul.trb MarpurrHoe ypaB-
n"enue t/l . [X] : [B] orHocr{re,rrbHo HeuseecrHoft rt iarpnusi [X].
Heo6xoAr.rrlro noArIepKHyTb, r{To 9To oAHa Hs uaH6oIee Ba}KHbrx
onepauuft uarpauuofi alre6pu, Koropafl 6y4er HeoAHoKparHo Hc-
loJIb3oBarbct B AaJlbHefiueu, B r{acrHocrH AJIfl, peuenHff ct{creM
ypaeueHuft  B AHcKpr. rMHHaHrHoM rr  rpeHA-aHarrv3ax.

fIpnaeAeHHoe Bbrii le ypaBHcHHe peixaercfl c rroMourbro Haxox(-
r ,eHuf l  Marpl rqbr  [A]- t ,  o6parrro i i  nrarpu:ge [A] ,  Koropaf l  ) ' j loB,rer-
Boprer  coorHoureHr4ro [ ,4 ] . [A]- t : I l ] .  Tar  KaK yMHoxeHHe r t rarpr . r .
IIbI Ha eAIzHaI{HyIo IlIaTpHIIy ,[I] ee He Ir3MeHfleT, MbI MoxeTT yMHo.
Nr.rrr o6e ,r{a'crr.r ypaBHeHr.{n sa lAl r, a peary"rr,Tare qero N{arprrqa
[ ,4]  a, r renor i  qacrr . r  ypaBHeHHf l  Hcqe3rrer .  B ro xe BpeMrr  Mbr Haxo-
Ar.l lt.Bblpax{eHne He.r,r3BecrHori Marpuubr [X] ' lepea Marpgrlbr [B] n
[.4]-'._-MarpHqa LAI Aorr)KHa 6hrs isa-apainofi. hcxoto Lts
t,4].lXl:[Bl,-yr'rgoxrErr,r o6e qacru ua rtrarpriqy, o6paruyro x [,4],
"'i !1r ; f fl;: ; tf I i Lrfl,l I,f i ii : ffi I : r xr, r o r y rr H M

lx l  :  [4]- ' .  [B]. (3.3)

Taxuu o6pasou, sa1\aqa, o6p-a,tuan yMHoxeHuro MarpHtL cBo-
4lircs K HaxolKAegi.rrc Marpnuu [X], onpeAeJiennoli coouiouear.iel{
(3.3). B HeKoropbrx c.tryvairx o6faiuyro^Marp[rly safirn He,,rb3fl,
TaK KaK B npordecce o6pauleuHa HHofAa npuxoArlrct BblnoJrHrrb
Ae,'reHHe Ha HyJrb. Heo6paruruafl MarpHrra Ha3brBaercq BbrpolKAeH-
HoLr, Ho raKue Marpnrlbr s sroft rJraBe Mbr paccMarplrBarb n6 6yaeu.

I IPOI ICAYPY OOPAUICHHg MATPHU MO)KHO NPOI IJ IJ I IOCTPHPOBATb,
peuas c l rcreMy ypaanennf t  B MarpurrHof t  Qopnie.  3HaqenHn Heas-
BecTHbIX B sroM cryr{ae Xr :2 yt  xz:S.  f lonuiaencs Haircu I , Ix .  Hc-
noJb3yq yMHo)KeHHe u o6paqesue MarpHrl:

4 n  *  l 0 x ,  : 3 6 ,

l O x r * 3 0 , 1 2 : 1 1 0 .

3ry cucreuy ypaBHeiriifi nro>xso 3arrucarb B Marpurruoft Sopue:

t ,4 l . tx l  :  [B] ,



rAe [.4] - Marpi{qa Ko3QQnqueuroB, [X] - BeKrop-cror'I6er{ HeH3-
Becrubrx, [B] -  BeKrop-cro, ' r6eq npanux qacrei i  ypanueuaf i .

B uaureu qacrHoM c, ' ryqae

f.i l:l t".l :f .?:l
LlO 301 Lr ,  l  L l l0  l

9ro6sr  peuurb 3To ypaBHenue,  Heo6xogr. ruo o6pararb Marpnuy
[ .4] ,  ror . la  nporr3BeAeHHe Marpuq [ ,4] - '  u  [B]  lacr  HaM BeKrop
.peureHrar [X].

Bosr\aoxHo, quTare,'rrc He [oHflTHo, nor{eMy cr.rcreMy ypaegeHufr
Mo)KHo rrpeAcraBl l rb B yKa3aHuoi l  uarpruHor l  Qopme. L l ro6u y6e-
At4rbcfl B oror' i, noperioMeHAyelr nepeMHolKHfb Marpr.ruy [,4] N nex-
rop-cro,l6eq [X]. B pesy,rlrare AoJr)KeH no,lyqnTbcrr BeKrop-cro.[-
6eu " ' reenx qacre i i  ypaoueunr: r :

[+  10. |  . i ' ,  l : [4x,+ lox, l
L lO 30J  L r ,J  l lOx , f30x , l

Blrno,rHtts gro yMHolKeHile, BbI y6e;1nrecl, qro clrcreMa 3anrl-
caHa npaBli,rrHo. .[,etlcTBI{Te,'rbHo, IIo IIpaBH,laM yMHo]lielrHfl MaT-
pu[  noJ]q4€M

[;f i :J:[4x1*1Qxs ]
3arel t ,  yMHolKan HH)KHroro crpor iy ,  nor ' ryqaeM

[;-*14:):[ ,0.,*,0., ]
Tenepl  peurr \ r  cucreMy l ,paeueuur i  c  r ioNlourblo o6paureHnq

Marpuubr [A] .  f lo l lecrrNr N{arpu(y [ ,4 ]  c , reaa or  eAHHHIIHoi t  narpt t -
usr  [ / ]  H Br , r f io . i rHIr ] r  Bce ueo6xog, t r r tore o[epaqutr  oAHoBpeueHHo Ha
o6eux Marprrqa\ .  L Ie. , ro aru. r  onepeurt i i  -  cBecr l l  AI IafoHa. : rbHbre
a.rreMeHTbr Marpullbr [A] x eauHl{rraNI, a Bce ocra"IbHlle - K Hy,'rf lN{.
3ro ebrno,ruflercn c rroMorrlbro Ae"reHIIa crpoK MarpHrrbr [,4] ua xon-
craHTbI, a rari;{ie IIX cr'ro)r{eHIIfl IIJII tsbrrnrraHlif. fIoc,re.,logate,rr-
Hocrb or lepaqui t  c .nelyrcqaa:

; 
[i ? I  f  I  ,5  -0 ,5  I  I ' uHoxaeu Bropyrc  c rpoKy y .a  2 ,5

|  |  -0 ,5  0 ,2  lnsL , r r r raeM ee u3  nepao i i ,  noJvqaeM
I  L  J  r r a  v e c r e  a y 2

l l

0

Mu no,ryul' l ,rH o6paraylo Marpiluy. A"'rt{ i lpoBepKII npaD{1.'TtrHo'
cru o6paur,eHur Aocrar_o_rr_Ho yMHo;,l lrrb HcxoAHyIo Marpnu)- [A] ua
no.rryrreHHyro Marptruy [A]-1, rr B pe3y.lbrare Ao,'riKHa ro.rvqilrbcfl
e l uHHqHar r  MaTp i rqa

Tax xax
C T B A :

Bbrno,'tHff rorcfl c"'reAyIouHe paBeH"

lA)-' .tAl . txl : IAJ-' . [B],
t /1 . [x ]  :  t l l - ' .  [B] ,

tx l  :  [ / ] - ' .  [B] .
Vr4HoxHe Marpllqy lAl-t nu Marpuuy [B], uafi,1eM Hell3Becr-

Hylo Marpuuy [X]:

Berrop-croJr6eq X coAepN(Lrr IrcKoMbIe Heu3BecrHbre Jq:2,
xz:3.  Bcnonausas,  qro uMeHHo 3Trr  3HaqeHHt yAoB, ' reTBopf .JrH uc-
xoAHbIM ypaBHeHuflM, l,tst y6ex4aeMcq B ToM, rITo HaUJII{ )cy H x2
I IDABI iJIbHO.

PaccuorpuM exre or ,uH npuMep
rroMoulbro o6pauleuur MarpHqbt.
) 'paBueHHf l  B MarpHrrHoi i  Qopme u
puuy cHcTeMbI:

2xr * xz -- 4,
3x r  +  4x2 :  1 .

Kparxo 3aIItIrrleM oI]epauHIl, BbIIlo,rrHseMbre rrpH o6pauleHnu trat-
puubr:

f  -1  r0 l  f r  0 l
Lro soj  :  lo  lJ[_ i,3 - 3,;]

[ ,4 ] - ' . [A] : [1 ] ,  ro

lil;;l:fil
| l - ' l : l  4 t5 - l l5 . l
4) L- els 2t5J-;,1 til:l_;l

IAI-' IBI : [X]

[-J:i 
-3:l] 

[ ,fi ]-L3l

2' 
L33 

t-;j;

^peueHlrr cu.creMbr ypanneHuii c
SarH[reM npuBeAeHHbre HlI)Ke
uaf iAev x1 H x2, o6paulaq . \ , rar-

|. +
1 0

I
1 0
I
0

1
0

J)

D .

4 .

l 0
30
, (

30

l 0
0 l
0 , 2 5  0
0 1
0 , 2 5  0

- 2 , 5  I

0 , 2 5  0
- 0 , 5  0 , 2

I larpuuy [,4] norreutaeu pfi Io]r c e, l !r-
u r rqHo i i  l ra rpuqer l  [11
flepryro crpoKy Ae.rrnr Ha 4, no,lyvaen
r tpH 3To l t  I  Ha Mecre  c11

Bstqrrraen us nroporl crpoK!r yAecrrre-
IrerrH)'rc lcpByro, no,ryqaerr 0 ua lre-
C T €  O 2 1

Le;rru nropyro crpoKy Ha 5, no, 'ry-
qaelt I  Ha N{ocre d22

I 
i3

O r r

5

o t r

I

lf
JL

tl I

I
r38 t39



'  Cne4oeareJrbHo, snaqeHttq Hea3BecrHbrx 6y4yr x1:S 1q trg2a---2.
3auersM, rITo olrricaHHaff npor{eAypa orrenb Ha[oMHHaer KJrac-

cnqecxrifi a.nre6pauvecxafi uero;1 perueHlrs clrcreMbr AByx ypaBHe-
snfi. B caMoM AeJre, perxeHlre cucreMbr ypanHeuufi - nall6o;ree
BaxHoe npr.rMeHeHr.re npoqeAypbr o6pau,enur Marpnq. B 4aHHolr
c,'Iyqae npeHMyqecTBo MaTpHqHbrx MeTonoB no cpaBHeHllro c Me-
ToAalrH o6uquofi anre6ptt 3aK,trrcqaeTcg B ToM, rrTo oHIr 6olee
cHcreMarH3rrpoBaHbr r.r Jryque noAAaroTcfl apofpaN{MrIpoBaHrno.
bo.rluruHcrBo npoueAyp, orucaHubrx B cr'reAyroq[x fJraBax, nprr.
BoAHr K peueur{ro ctrcreM ypaeueHuft. 3rH cucrervrH o6srqHo sanu.
CbIBaIOTCfl B MaTpI-II{HOM Bl{Ae II peUaIOTCfi OIICaHHbIM BbrrII€ r\t€-
ToAoM. OnepaqHrb o6pauleunn Marpuu MolKHo rrprrMegrrrb K KBaA.
paTHbIM M^arp^HrIaM ,rrc6oro noptAKa, a He roJrbKo K MarpHrIaM
rropr,AKa 2X2, paccMorpeHHbrr,r B npr.rMepax. V6e4lrrecb B 3rolr,
ooparuB rrpI,lBe.IegHylo Hr.rxe Marpnuy noprAra 3X3:

Ec.nn uu saxorrlM o6parurt AriafoHaJrbHyro Marpt{uy, To gaAa-
rra oKaxercfl 3naqr.rreJrbHo npoille. O6parnar Marpnrla - 9To npo-
cro AnaroHailbrafl. M_arpl{qa, HenyneBbre gJreMeHTbI xoropofi - 06-
parubre BeJn{qr.IHbI coorBercrByroulnx sJleMeHToB o6paulaeuoft uar-
pflrlbr. PaccuorpuM Marpr{qy [A] nopaaxa 3X3:

Hexoropste xolvr6Huaunl.I AoBoJbHo c,tox(Hblx onepailufi craHo-
BflTCt OqeHb IIpOCTbIMLi, eCJ'lII BxOrIfiU{He B HIIX N{aTpflI lbI AIIaro-
ga rrbHbjg; H a np rr uep, p accMorp rr M -y N{Ho)KeHr.re [A1-t : [A]'h :lAl- 't '  .
Ec. t ru [Al  -  Nrarpnrra [opsAKa 3X3,  ro rpon3BeAegue panno
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B Henoroprr- \  c.ryqatx He o6ssare,r lHo o6pauarb N{arpHuY, €c'
nn rpe6yercq ro,rrbr io peut{rb cucreMy ypanuenuf i .  B paccltotpeu'
r{oM rlpnMepe Mbr ucKa!'II{ 3HaqeHHff sreN.{eHros rnrarprrqh [X], yaon'

"qerBopEloueii ypaeHeuHrc

f  +  l0 l  I r ,  l  f  38  I
[r,, 3oJ '1"., 

l : Irrol
C sroii ueJrbro rror o6paru.rrrr Marpuuy [A] u HaITIJIII Marpiluy

{X], yuuoixun LAI-I Hq [B]. Buecro 3roro MoxHo 6si"ro _n_ptMo I'Ic-
l ro, ' rb3oBarb Marpi rqy [B]  no Mepe roro,  KaK Marpuua [A]  npeo6'
pa3oBbrBa,'racb B ell,HHriqHyrro MarpHuy. c srofi qe,'Iblo yAo6Ho
r.icrroJrb3oBarb Tari Ha3brBaellyIo paclIIHpeHHyIO MaTpHIIy, COCTOg'
ul! 'ro H3 /2 crpoK v n{l cro,r6uos. Berrop-cro.l6eq [B] sanurr,raer
n* l - i t  cro.n6eq pacuf ipeHuof t  uarpnqbl ,  ocraJ lbnaq qacrb ee-
r{arpr{qa flopsAr(a nXn- o6paqaercn. tr4cnona3ys oror cnoco6,
peur,rM Ty x(e 3a.u,aqy:

t .

2 ,

A

.).

4 , 0  1 0 , 0
1 0 , 0  3 0 , 0

1 , 0  2 , 5
I , 0  3 , 0

1 , 0  2 , 5
0 , 0  0 , 5

1 , 0
0 , 0

1 , 0
0 , 0

0 , 0
0 , 5

0 , 0
1 , 0

38 ,0
1 1 0 , 0

9 , 5
I 1 , O

v  , l l
1 , 5

2 , 0
1 , 5

t n
3 , 0

Vt uarpuu lAl tt [B] cocraBrlneDt
Marpr{uy nopflAxa nX (n+l)

flepsyro crpoKy AenrIM sa 4, Bro.
pyrc - ua l0

llepnyro crpory BblqnraeM rre rropol

Vrtroxennyrc ua 5 eropyto crpoKy Bbt-
qrrraeM rie nepnori

Bropyto crpoKy Ae.'run Ha 0,5

Taxxn o6pasort ,  B pe3yJlbrare n* l - t t  cron6eq nonyuenuof i
xrarpurrbr coAeplr(fiT perueHl4e cllcreMbI ypasHeuaft, a HcxoAHaE
IlIarDgua sa NreHeHa e.u,nsuquofi .

.II,.r ia o6paqeHI,ts i\{arp}rq r.i3BecreH pnl MareN{arHirecKIIX npo-
ueAyp, 3ac,'rylKrrBarcuaX BHriManfiq. Aecsrxu MeroAoB cogAaHbl
AJrrr pe[reHus cncreM ypanneunfi lr cyqecrBy]or corHn nporpaMM-
ntrx aepcufi. Hexotoptte LI3 HHx npeAHasuaqeubl c[equaJlbHo AJrn
Marplrq qacrHoro BHAa, raKrrx, KaK pa3pex(eHHbre MaTpHrIu (r. e.
MarpHIIbI, coAepx{aqfie Muofo HyJieBbIx eneueuron) uJrH Marpnrlbl,
o6.naAarculue HeKoropbrMn TllnaMrl cuMMerpull. So.nruruHcrBo Bbr-
qHcJruTeJrbHbrx rIeHTpoB HMeeT cTaHAapTHbre nporpaMMbl B cBol{x
6u6luorexax, npeAna3naqeHHbre AJrfl BbrnoJrHeHuff Marpr.ItrHblx one-
pauufi. I-Ieo6xoan,rto 3apaHee c HHMrr o3HaKoMrlrbcfl, npelKAe geM

norpe6yercq Bblno, ' IHrrn pa6ory,  o i lepupyr  c  6or l ruul tn MaccHBa-
a{}r AaHHbIX.



i7
I

,I{eKoropori IIoc,{eAoBaTerbHocTrr onepauHir.
J l l rqecKu o6o3Haqaercs det A, lAl  unu

Onpe4e,rnreJrb caMBo-
TPAHCI IOH HPOBAHNE

Olepaqna 3aMeHbr cro, r6qoe Marpnubr crpor iaMrr  Ha3br) laercf i
Tpa HcnoHf lpoBaHLIeM.

l - Ianptr  uep,  r rarpHrra

I loc" te  TpaHcnoHI lpoBaHl I f l  l rMeeT BHA

att orr 
l

Qzr azzl

OH ertqucnflercff KaK cyMMa z! u,renoe elr4a

( -  l ) u  a r i ,  a : i ,  . . .  an i , r , (3.4)

TAe n -  q l rcr ' ro  crpoK ( l t , ra  cro, r6uoe) uarpuqt t ;  i1 ,  iz ,  . . . ,  in-
.HeKoropag  [epec ranoBKa  qnce" l  1 ,2 ,  . . . ,  n ;  k  -  quc , r t o  rpaHcr to -
sHIur? nap a,reMeHToB, Heo6xotrtINIbtx Ar'rR Toro, ttro6bt pacnoJlo-
,>K I . ITb  HHreKcb r  B  f l op fAxe  1 ,2 ,  . . . ,  n .

KaNAnfi q,res eroii cyiln{br coAep}KHT no orHoivr}r 3,qeMeHTy rI3
r<a>x;tofi crpoKH u Kax(Aofo cro,r5qa.

fipoqeac BbrqncJreHufl oirpeAe.rrre"'rf l Haq[Haercfi c ou6opa no
oAHOMy 3,reMeHTy U:  XaX<4Oi i  CTpOKrr  g, r l  O6paSOBaHII f l  pa3, ' InqHbl \
rou6usauur?.  S,re l ter i rbr  Ka>KAoro q. [eHa cyr l rMbI  er t6upanrcR l ts
, c rpoK  B  ec rec rBeHHoM nop f lAxe  l ,  2 ,  . . . ,  n ,  oAHaKo  Ka>KAa f f  KoM-
6lrHarri lq Moxier corepxiarr, Torblio tlo o.{,HoMy 3I€M€HT} Hs Kax(-
aoro cro, r6qa.  HanpnMep, B Nrarpnue r iopsAKa 3X3 tuoNuo BbI-
6parr  xou6uuaql t lo  at taztazz.  O6parure BHHivtaHtte,  qro a, ' reN{eHTbI
pacr lo, ; raf  aroTcf i  B nopf lAKe Bo3pacTaHHq HX r lepBbrx l lHAeKcoB -

noMepoB crpor i .  Ka;r ras nor , r6nHaunr coAepxnr poBHo no oAHoMy
a,rreMenry us xaxiroii crpoKII r.r Kaxi.qoro cro,r6qa. Tpe6yercn er'r-
Soarr  BCe Bo3MoNiHlre rov6uHa[rn l .  cocraBJreHHbre raKHM cl toco-
6oer.  Ec. , ru \ {arprr (a r . i } , {eer  nopg.qor(  nXn,  To raKux xorr6 l ruaqui i
6y.aer n!

Tax xax nopfl.r.ori yMHo)KeHHn qttcerrr He B,'tufler Ha pe3y,' lbrar,
T .  € .  C l  , a z z a z t : a 2 2 Q 1 i a 3 i : 4 s 3 A 2 2 4 1 1  i t  T .  A . '  

' I O  M o X { H o  n p o l I 3 B O , ' l b H O

i l3NreHi l rb r ropf l . lo i i  3Je!reHToB a oro6paHHu.r  xou6nsaurrnx.  l lo-
[brrae]rcn err6parr  3, , reNleHrbr  ran,  qro6r t  ux BTopbre l lnreKcbr,  r , ' r t r
HoNrepa cro, r6uos,  pacf io"r rox iu, ' rucb B noptAKe Bo3pacraHHa. f lepe-
craHoBKy NIo)r(Ho BbinoirHllrb, IreHRfl , 'r106bre .{Ba coce.IH}rx a,teMeH-
Ta MecraMrr .  Bl , rno" lnf i f l  onepaqrrro,  HyiKHo cocqHTarb,  cKo, ' rbKo
cAe,rraHo nepecraHoBoK, Heo6xojl ltN,rbrx r,, 'rr roro, qro6u HHxeKCbr
paclro.roiKr.LryHCb B Hyx{Ho}r nopflAKe. Ec,qrr .q.rs 3Toro norpe6oBa-
. r rocb  qe rHoe  r ruc , ro  repec raHoBo l i  ( r .  e .  0 ,  2 ,  4 ,  6 ,  B ,  . . . ) ,  r o  npo -
u3BeAeHHe 3THX 3.leMeHroe 6epercfl c tto"rro;^t<rrexbnbrM 3HaKo]r.
Ec.ryn 6u,ro Hcno" ' rb3oBaHo HeqerHoe qHC, ' ro nepecraHoBox ( r .  e .  l ,
3 , 5 , 7 , . . . ) ,  r o  n p o r r 3 B e . l e H u e  6 e p e r c r  c  o r p l r r l a r e , r r b H b r M  3 H a K o M .

B  ua rpuue  nop r l xa  2X2

Aee xoM6lrHar{Hu a"reMeHTots, coAepxaulHx

r43

tl3:l

Otl tet r lM,  qro I roc, . te  rpaHcnoHrrpoBaHln f iepBaf l  crpoKa cra.Ttr j
nepBbrM cro,r6qona, a BTopafl crpoKa - BropbrM cro,r6uopr. Ec.l lr
o6o:saqrrro Marpuqy uepes [ l ] ,  ro  MarpH(y,  no, ' ryqeHHyrr l  rpaHc-
noHHpoBaHHeM Marpurrr , r  [ ,4 ] ,  o6ossaqun [A]r .  l lpu rpaHcnoHr.rpo-
BaHHTI 3.neMeHT A; ;  nepexo, t ,HT B 3r ' reMeHT oj i .  Bo ugorHx 3aAaqax,
paccMarpuBaeMbrx n r , r .  6 ,  qacro 6y4elr  r ro, ' rb3oBarbcr  reM, r l ro
BeKrop-crpoKa Marprrqu [A]  npn rpaHcnoHnpoBaHHri  npeBpauaer-
ct B BeKrop-cro,r6eq Marpr.rubr [,4]r. Bexrop-crpor(a rr Ber{ro.p-
cro,r6eu, lo,'ryqarorcq oAHH u3 Apyforo rpancno:HapoBarxueM. Ha-
nptrMep,

I l  234 lL l

oII PEAEJI I , tTEJl t4

f lpex4e ueu nepet?rH K H3,'ro)KeHi.rro Harrreft noc"re,qner? rer,ru"
xacaroutef icq co6crseHHltx  sHaqeHHfr  u co6creegHHx BeKroDoB.
ocraHoBuMcfl KoporKo Ha onpeAeJI[TeJIe MarpHIIbr. Onpe4e,rrareJrb -

3TO quc, ' lo ,  npunr{cblBaeMoe KBalparHol . j  Marpi lue B pe3y, [brare

I  t o
t a a

3il

Lil
l loexe 6yae:u HMerb MHofo cJryqaeB, KorAa Marplaqa yMHoxia-

ercs Ha Marprruy,  rpaHcnoHl{poBaHuy}or  x  sef i .  Ec"ru uarpuua [Xf
IrMeer n crpoK u m cron6uoB, ro rpancrroHupoBaHHafl x nefi [X]'
6yaer lrMerb /r? crpoK u n cron6\oe. Vl\aHoxatr Marpurly [X] c,reea
Ha rpaHcnoHupoBaHHyro x uef t  narpnuy,  Mbr noryr{aeM KBaAparHy}o,
cuMMerpHriecKyro Marprlqy [opflAxa ntXl?, Ha3brBaeuyro lrenuureil
rr,rarpuu,efi - [por.I3BeLeHL{eM MarpHUbr [X]. Vrunoxax rr.rarpaUy [X]
cnpaBa Ha rpaHcnoHupoBaHHylo x uei i  N{arpnuy,  no,r ryqaeM KBaA-
parHylo cl 'IMMerpnqecKylo MaTpHIIy l lopflr].Ka nXn', Ha3bIBaeMVIO
6o"rlurori Marpilqeii - npon3Be5eHueM rraarpilqlr [X].

fo , t  
u t1

I azt ozz)

JlIolKHo gaftru ro"rIbKo



no oAHoMy 9,' leMeHry r.r3 KaxAoft cTpoKH rr3 KalKAofo cToJr6qa, -

Qrrdzz H A12A21.  BrOpUe I IHAeKCbI B l { "qeHe A11A22 pACfIOJIOX(eHbI  B
ecTecTBeHHoM rropsAKe rr [epecraHoBoK He Tpe6yIoT. Lhc,ro nepe-
cTaHoBoK paBHo Hy,'Fo, rioSToMy 3HaK npor.ISBeAeHr.rg noJroiKHTe,lb-
HbIr?. oAHaKO SJreMeHTbI B qJIeHaX Arz Lt Qzr HyXTHO nOMeHflTb MeC-
TaMU, qro6br HX BTOpbre HHAeKCbT pacnoJroxuJrr4cb B HyxiHoM rro-
psAKe. 3ro rpe6yer oAHofi nepecraHoBKll, rroeroMy pe3yJrbrar
6yaer c orpuuareJrbubrM 3HaKoM. I4Tarc, olpeAeJruTeJrb Marpi{qbr
nop fAKa  2x2  panen

nepecraHoBoK He rpe6yerca .  f lepecraHoexu
nprIBeAeHbI HLIIKe:

O.11AyA32:  d11A32d29
A pA 23A 31 : A, pd, Bs Azs: A t t dt zQzg
O,pA21A4:  d ,21&12A3s
A 1  gA21Q32:  A  21d sd42:  A  2  7A 3  2A 1  s
A 9Q22Q.31 :  A  1  3  A  s  tA  z  z :  d  s  t  A  nA 22:  A  3  1422d 13

AJA . l ,pyrl lx qJIeHoB

f t : 1 ,  s H a K  -
k:2, suat *
k : 1 ,  s H a x  -
h:2, guax *
f t :3 .  sHax -

B xaqecrse q[cr'IoBofo MarpHuy

Ee onpe4e.rureJrb paBeH

l i  l l : * e.B)-(t.4):2.
l +  u l

Tenepr paccMorpnM 6o.uee cJIoxHbIfi uplrMep - oupeAenl{reJrb
Marpr.rqbr nopflAKa 3x3

eu etz o" 
I

azt azz azzl
dsr asz aggl

3Aecr 6yaer 3! ,  unn 3.2.1:6,  xot l t6usaquf i ,  Koropbre coAeplKar
no oAHoMy gJieMeHry r.r3 Ka>KAoil crpor{}r H KaxAofo cron6[a, HH-
AeKCbr Koropbrx pacfio,TafarcTcf B lopflAKe l, 2, 3. HaqllHaq c
BepxHefi, BbI6I.rpaeM IIo oAHoMy 3,'reMeHTy tis-r<axg,orl crpoKl{. CHa-
qa! ' ra u3 lepBol i ,  3areM H3 BTopof t ,  Tperber l ,  .  .  .  ,  n- f t ,  Hcnonb3yf
[pLI 3ToM He 6oJlee onHofo s.rrel{eHTa I.r3 Ka}KAoro cTOJ6qa, }1Ka-
x{eM Bce BO3MO>KHbIe KOM6nHaIIHH, !.{OBr'IeTBOpgIOqI{e STHM VCJ'IO-
BI i gM:

d,11d.22Asg, A11d.2slg2,

Apd2gAs1, Q.12d.21lgg,

AgA21Ag2, 49d22O,31.

,[.nr onpe,qed'IeHufl 3HaKa KaxAoro rLIIeHa HaM Hy)KHo BbrflcHr.rrb,
cKoJrbKo nepecTalloBoK HeooxoALIMO BbInO,rrHr.rTb, qro6br Bropbre
I.lHAeKcbI pacnoJloxuJlHcb B IIoptAKe l, 2, 3..II,ng ,ueHa ay(r22a3g

t44

Vrax, B orIpeAerHTeJIe rpH IIoJIo)KIIT€r'tL'Hbtx tI rpll orpi{Irare,ilb-
Hblx q, ' IeHa. Cx,raAnrnaq q, ' IeHbI (c cooreercTByloxl l lMH 3i{eKal\ l l ' i ) , '
rIoJ'tyqr]M

!  A11Q.22A*  -  A11A2sAg2 *  QnQzsdst  -

-  a 1 2 Q 2 1 a 3 3  *  Q t s a z f l z z  -  a p Q 2 2 a g 1 ,

Tenepr paccMorplrM I{ar

A t t  d r q  I' - l : t  O t d z z - Q t z d z r .
azt azzl

IIpr{Mepa paccMorprrM

12 r l
L+ sl

pHtly

11
4eiicreure,rbH bIx q tt ce,T

32f
4 r l
03J

[lecrr qJreHoB BbrrJrrAflr raK:
( 4 . 4 . 3 )

( 4 .  I  . 0 )

( 3 . 1 . 1 )

( 3 . 2 . 3 )

( 2 . 2 . 0 )

( 2 . 4 . 1 )

flepnufi, Tperr.rfi lr ntrblfi LI3 3rl{x q,rrenoB rpe6ylor verHoro
LLLTCTA OIICPAIIHfi, AJIfl TOfO IITO6bI IIX BTOPbIE I.IHAEKCbI PACNOJIO}I{[-
.:rr{cb B noprAKe Bo3pacTaHI{n. f ina Tofo rrTo6br uHAeKcbr ocT?r'rb-
Hbrx gJreMeHToB pacfioJrox(I. lJrl lcb B nOptAKe BO3paCTaHHs, Tpe6y-
ercq HerrerHoe qucJro o[epaquf{, I.t no3ToMy oHH orpl{rlaTeJrbHb],
Crn a At'te a fl,, [oryqae M :

lA l :48 -0  +  3 -  18  +  0 -8 :25 .
Sror ueroA Bbrqncrenlis onpeAeJrl. ireJrr onucaH flemoQpeqilo

l5l. Eo.uee o6qerpuusrblft noAXoA, LIsJro)KeHHsrrl s uoHofpaQun
fupn u Vunepa [2] ,  ocnouan Ha raK Ha3bIBaeMoM MeroAe aJrre6pau-
qecKI,Ix AoTIoJIHeHI{ft, HO rlo cyqecTBy Ma,'IO oTJll.tqaeTcfl OT ll3r'ro-
x{eHHofo.

Teueps MbI yxe yMeeM Bblqr.IcJrflrb onpeAenureJlb KBaAparHot?
Marpltl lbl, Ho eule HescHo, qro gro raKoe. Onpe4e.nureJlu Bo3HLIKa-
IOT B paSJrLIqHbIX saAarrax, HO qaqe BCerO OHr.r HetBHO yqacTBylor
B perueHH?t CPICTeM ypaBHeHIlfi. ql,Irare.nu Mof He saMeTI'ITb I'lX IIpIt

: 48 ,
: o
- a

: l R

: 0 ,
- 8 .
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paccMoTpeHIIII  3rofo Bofrpoca, Ho cKpbITo oIIpeAe.ry[ ' lTeJII{ I ICi lO.IIb'
.soBa.rrrrcb B npoqecce o6paqenfi f l  Marpuubl. Peurult  cl lcreMy AByx
ypanHeHi l l i :

a t f i t  *  & p a 2 :  0 . 1 ,
(3 .5a)

rpe4crae,rnr,.u .".::f;' "1':;;;# *oo'.,

loo',', ";l l;; |: ti;]
Alu y;xe Bbl f lcnur ' r r r ,  qro BeKTop-cron6e( Her l3BecrHblx x t  r r  xz

,Mo>Ker 6urr nailAeH c rroMourbrc o6paueuuq Nlarputrbt. OAsaxo nul
MolKeN4 uafitu HeH3BecrHbte c noilIournlo 06stqultx a,rre6panqecKIIX
npeo6p a sonanuii. f lo"'tyuHu

. -  b r o r . , - f t r z b "
V  - - , , j , - L

" t  
-  

o r r o r r -  oLzQz l

. .  e r t b " - b r d z ,

" '  
:  

o r r , r . u -  o r r o u '

Herpy, lno 3aMer l l rb ,  qro 3HaMeHareJIH y 3THx aupax<enui i
Haxoeur. 3ro onpe4eflI lre,'rb Marplrtrbl [A], r. e.

IA] . - : : :  : ' , ' "1: 
atrazz- &zzazt'

f,anee quc,,IIITeiTH TO)Ke MO)KHO npeAcTaBIITb KaK onpeAe,'IIrTe,'IH.
rlnc.lrrre"rl BbIpaxieHfif l AJrfl, xt \ ' lo)KHo npeAcraBIITb KaK otrpeAe-

JI I {TC, ' ]b MATPHI{bI

I  B Ai, ' : l i :  "ni" l :  b1a,,-a2b1,, (3.er

A tIUC,ililTe"Ib Bblpa}IieHKfl !'JIfl ' x2 -

I '{,, 'B , :l::: i:
Sror lterol NIolKHo o6o6ulurl ua .nrc6ue cucreMbl ypaeneHnli.

Taxou cnoco6 peueHHri  cHcreNrbr  ypaeHeunl ' r  Ha3brBaeTct l  I IpaBH-

.nOrr4 KpaUepa, i<OrOpOe fr'tacHT, tITo sHaqeHne lrc6otl Hel,t3eecrHOii

.t l B cricTeMe coBMecTHbIx ypaBHeHHt .paBHo oTHo[IeHI'Irc AByx on-

peAe,r l r re. ret i .  3saueHareJlb -  onpeAeJIHreJIb,NI  arpuulr  r<o:QSnqn-

iHron (e HaueM npt tMepe Marpl lubl  IAJ ) .  9uc,r r l re , I lb  -  onpe^e-

Jr l r re. rb ' ror1 xe naipuUtr  xoeQsuqneHron,  y  roropoi i  i - f t  cron6e(

.3aMeHeH cro.n6ilolt npaBblx t{acreft ypae,ueuuil (nepop-cro,r6eU b).

1 4 6

(3.56)

(3.6)

(3.7)

oAIi-

(3 .E)

KaK OrrpeAe,l l iTeJlb MaTpHI{bl

:  ar tbz-  azrbt .  (3 '  l0)

f t rponepHu aro npaBHJ' Io Ha npuBeAeHHoM paHee npuMepe:

In 'nl f"'l:f.?il
Llo 3ol  L ' ,J LrroJ

3 s a nes aterr rt e o 6errx,n po6nx p a BH bI oII peAe.rl ure"Tl I.f,

|  :  1?l: ,0.30)-no.ro):20.
i lo  301 \  /

Hrrcnrtrerl Bbrpax{eHr.rfl [Jtf l x1 paBeH onpeAe,txre.{}o

I  ?l  l?l :138.30)-(rro ro):40.
I  l l0  3o l

9lrc,rure,tl BbrpaxeHr.rt r,Jtf l xz paBeH

,1 ,?: l 
: (4 'o) --( r0.38) : 60.

t r4rax, xr:40/20:2, a xz:60/20:3d. Pun"" c nonaoiqurc o6-
paxIeHHt  MaTp l lu  Mbr  I rau , ' lH  Tor lHo TaKHe 3HaqeHI ' l t  HeH3BeCTHbIX-

CObCTBEH HbIE 3HAq EH I,Iq i l  CObCTB E H HbIE BEKTOPbI

Teua, r xoropoii Mbr rrepexoAnM, - co6crseHIrHe 3Har{eHl{s It
co6crseHHlre BeKTopbt - Har6o.qee rpyAHa B MarpulrHoft anre6pe-
TpyAHocrl cocror{T He B rrx Bbrr{uc,'reHxu, Koropoe qBflrercfl He
6o"ree rpoMo3AKHM, r{eM Apyfxe MareMaruqecKlle trpoqeAypbl. Cxo-
pee Bcefo, TpyAHocTb 3aK"rloqaerct B HHTyI.ITHBHoM IIOIIUMaHHIT
orux BeJ'rHrrHH. K Hecqacrblo, n 6o,rlurHHcrBe pyKoBoAcrB 3Tzi reMa
I{3JIafaeTCfl B CTpOfrX MaTeMarriqecKfix repMHHax, He BCefAa no-
Hfl THbrx HeMareM aTI{Ky.

Oqegl xopouee H3J'rox{eHLIe noHsruli o co6clseHHblx Bel(Topax
rr co6ctneuHr,IX 3HaqeHr.rflx, cofipoBoxAaloureecq reomerpauecxofi
uHrepnperarrueil, 6uno noAforoBJieuo foy"tt4ou AJ'Iq cryAeriroB reo'-
rpaSuvecxoro Qaxy,rlrera l lesculrbBaHcKofo yHIJBepclrrera. f lpn-
BeAeHHoe 3Aecb H3r'ro)KeHHe reMbr ocHoBbrBaercn Ha srorl pa6ore,
a raK)Ke Ha crarbe loy, r4a [3] .  Msr  6yaeu paccMarpHBarb Marpr-
Iiy, cocTaBJreHHylo H3 KoopAl.rHar ToqeK B HeKoTopoM rrpocTpaHcT-
Be, H l{HTeprlperl.rpoBarr csoiicrsa co6crBeHHHx sHaqeHilf i H acco-
qimpoBaHHbrx c HHMH co6crseHlrttx QyHt<qHil KaK reoMerpnqecriue
cnof icrea pac[oJro)KeHus roqeK. Taxor? noAxoA rpe6yer paccMor-
peHufl MarpHrr Hu3riux i loptAKoB. Oluaxo rrHTyrirHBHbre rrpeAcraB-
. I IeHHf l ,  no, lyqeHHble AJ' l t  3TO|O C"lyrraf l '  N{OX{HO SKCTpanOJI l IpOBaTb

Ha Marpr.rubr 6o,rlurux nopflAKoB, Aa)Ke Ha raKue, Bbrqucd'IeHut{ A,nn
Koropbrx flpaKTnr{ecKII HeBbrnorrrHHMbr npr{ pyr{HoM cqere. C.rre4yer
3aMeTHTb, t l ro  MbI  BcrynaeM B TaKyro o6.racrb,  n xoropoi i  oqeHb
qacro .u.axe uau6oree MourHtre 3BM oKa3blBalorcfl He B cocroflHgrl

10. |  1 J
t +  L



.IIPCOAOJIETb BblqI{C,'IHTCJIbHbIE TPYAHOCTU. TAK KAK MbI Y)KC NO3HA.

.KOMIiJIIICb C OnpeAe,'IHTeJrrMtr, To MoxeM LIx HcIIo,IIb3oBaTb AnR
BBeAeHUT IIOHrTtii i  CO6CTBeHHbTX 3HarreHr.rfi u co6cTBeHHbrx BeKro-
poB. l lycrb AaHa cHcreMa ypaBHeHri i i ,  BanlrcaHHas B Marpr{qHof i
QopMe:

l ,4 l  . tx l  :1" [x] . (3 .1  l  )

Ecnu [X] - HeHy!'IeBofi eexrop, ro o[peAeJILIreJIb I'rarpuuu [A]
paBeH IIy,'tIO, T. e.

lott'- '
I  A-x l  |  : l  o , . r

i - -
I att

dn &b I
0r,  -  2 ,  CIys |  :  0 .  (3,17 t- 'esz 

o"L l

B srox{ ypaBHeHur npou3BeAenrre Nrarpuubl xoe$sHqueuroe
{ai i )  ua BeKrop-croJr6eq'HerasnecrHbrx [x] 'paeHo npbriseeaer{Hro
KoHcraHTbr l, Ha sexrop-cro,r6eq Heu3BecrHbrx. 3agaua norrrrr ra-
Kas x{e, KaK H pe[reHue cr.rcTeMb] ypauneuufi

o6uqHo xoefouque:Hrbt  a i i  HaNr H3BecrHbI ,  H nosro l ly  MoxiHo
tsocfio,lb3oBaTbcfl 3TI4M COOTHOIIeHHeM,U,J'Iq HaXOXAeHHq SHa.{eHI'I i i ,
yAoBJrerBopflroull lx 3aAaHHbnt{ } 'c, 'roBlirrM.,[Lnl eroro npeAcraBHN{
onpeAel;rre"rib KaK nod'rlHoNria.rbuoe ypaBHeHI.{e. PaccnaorpuM cHa-
qata o[peAe,III iTe,'1b MaTpLIIIbI nOpr4na 2X2:

d n -  L  a p

a z r  d r z -  1
- f l

flpegcraenM otrp€!,err,rre!'rb B BllAe

(ar ,  -h )  (azz  -  x )  -  audn :  0 .

floc.ne repeMHox{esus noryrrHNI
(a,r - ?") (azz - f) : (anazzl - (au?r) - (arzlu) * 7"',

a cJlox(}rB 3TI.I ABa ypaBHeHI.if l , rIMeeM

(anazz)  -  (anarz)  -  (a1l )  -  (azr l ' )  *  1"2 :  0 .

Tar xar r\{br sHaeM 3Tl:qle,HLIfl. Ai1, TO nOC,'IeAHee ypaBHeHI{e
I{OX{HO IIpeACTaBI{Tb B BHAe

1 , ,2  +  a t l u  *  az  : 0 ,  ( 3 .18 )

tAe ai - cyNrr'rbr coorBercTByIoqIIX snaueuufi a;;. 3ro o6uquoe
KBaAparHoe ypaBHeHue BuAa ax2+bx+c:0,  xopsrr  Koropofo Bbr-
rnicJrfl lorcfl no Qopuy,re

- b +  V ' b r - 4 a c (3 .19 i

Ec,rrr qurare.rb He3HaKon c sroii Qopuy.noft, a raKxe c pa3,rro-
xeHHeNl KBaAparHOrO Tpexq.rreHa Ha MHox{HTe/'r[, oH i\ lo]KeT Boc-
noJIb3oB a rbcs a,te N{eHTa pHbI M y.Ie6 HHKoM a.nre6p rt.

Buq;rc. rn l r  ret repb co6creeHHsre 3HaqeHHf l  r rarpHrdbr [opf lAr ia
2X2. i l ' , ,crr

r l7  -  6 lr  ̂ r -  |  . I .r - , r -  l - - [ J  _  l6 t

rorrbKo rerepb [B] :1,[X].
HyNgg saftru BH_aqeHHfl 1,, yAou.nerBopflrorqne 3roMy coorHo.

{rreuuro. VpaeueHHe (3.11) nrox<Ho 3arrcart  e $opn,te
( tAl  - ru l ) . [x]  :  [0] ,

tA l . tx l  :  [B] , ( 3 .12  )

(3.13)

Ha qricJro l, (no-
Marpnrrbr t/l).

(3. r4)

CI,ICTEMY

(3.r5)

rge ft[1] - eAaHri_quas Marpurta [/], yrranoxeHnaa
plAor Marpnubr [1] raroii xe, xax 

-n 
noprAoK

Marpnqa l,[/] nopnar<a 3X3 Hlreer BrrA

LI I I :

Hcno.nssyn trpHnrrylo 3altHcb, fioryrrrlM c,'reAyroulyK)
5',paeHeunft:

(a r t  -  I ) x t  +  a t zxz  *  Q6xs :  0 ,

Qtzxr * (ar, - lu) x, + d2sxs :0,

aef i r  *  aezxz *  (at t -  l , )x3 :  g .

flpegno,roxurlr, qro y erofr cr.rcreMbr ecrb HerpfiBr{anbHbre pe-
rueHHfl, r. e. qro cyulecrBylor xi#o. flo npanu"ry Kpauepa 4,rrn
peueHrrf l  cncreN{bt ypanueuui i  Herr3BecrHble HaxoAtrcf l  Kar( orHo-
rxeHr.rs AByx oripeAe,,'iur€"{€ii. B csqsr{ c reM qro B Nrarprrqax, on-
peAe"'I i lTeJIIr KoropbIX flBr'tf l Iorcfl qticJIHTer'tgMH grHX oruoueHufi,
€c_Tb Hla'r€Bofr cro,.r6eq, oTr.{ onpeAe,'ruTeJrlt paBHbr H-v.[rc. Taxullt
o6pasol t ,

r v r -  t o1
l ' r J -  r A r '

3anucas 9To coorHorxeHlie HHar]e, ro,ltvr{HM

[s;:]

2a

npeAcraBuM Nrarpr lqv e Qopue

r.4t- rrrt:[ '-; '  _;ir]
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lA l . tx l  :  [0 ] . (3 .16)

CHa.Ia, ra
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IIp Hpa nn rre a rr onpeAe.rrnTe,rb i lo,ryqaeNIHy"qrc,
- 6

-  1 6 *  2

4-  ) "  10
t0  30 - - r

- o

!,alee

17  - ) .

4.)

IepeuHoxeHHe, taer :  -272- lT) .+  16) "+ i .2  +2TO:0 ,  u . r r ; :  ?u2- ] , - -
-2:0,  uJI I I  loc. r re pa3"rroNieHlg , teeof i  qacrr i  ypaBHeHHf;  r ra MHo-
) i I i reJu (^"-2)  ( f  + 1)  :0 ,  qro onpe!€r- r f l€r  ;1aa 

-co6crneHHbJX 
3rra*

t l eH IJ t  7q :12 ,  ) ' z : - 1  .
3ror  npHvep 6u"n ou6pau HaMtr  A, ' r f l  ynpoueHr is  esr{ r . icreHr. r i i .

Tenepl  >Ke paccMorpuu 6o. lee c, roxHsr i i  
-npuuep,  

B KoropoM uc-
I roJb3yercf l  cncreMa.ypaaHeuui i ,  r {oropyrc Mbr HeoIHoKpr, fHo pac_
cMarpuBa , ' r u  Bb r [ i e .  I l y c r s  AaHa  Marpuua  nopag r<a  2X2 :

r r r -  | -  4  l0 l .
r , , r_  [10  301

f lonropreu Bce [poAe,']aHHbre B npeAbrAyilreM nprrMepe Aeii-
C T B H g :

I'TJIYI

1\2

trIcno,rlsyr $oprray,ry
yp aBHeHi{f l  ,  rro! 'ryqaeM

1 :
-  b + l / b r - 4 , 0 c

:  ( 4 -  t ) ( 30 -1 ) -  100 :0

-34? \  +  20 :0 .

Ar'rs onpeAe,rreHHr xopHefi KBajf parHoro

4 -7
l0

l0
30 -e

2a

* t -3a) !v=1a"=a:T _  3 4 + V W 6-_-_--'-'

l r :

Mu uoxeu npoBepnrb
!rHTeJ'tb. vqurlteag ouru6xu

2 ' l

33,4, lz : 0,6.

3TX 3Har IeHHt ,  noAcTaBUB I iX  B Or rpeAe_
oKpyfJreHufl ,  noJrylraeM

:  ( -  29,4)  ( -  3 ,4) -  (10)(  !0)  :  _  0,04

4 -- 0,6 l0
l0 30 - 0,6

(3,4.) (29,4) - (10) (10,y : - 0,04.

Taxnu o6pa3oM, co6crBeHHbre 3HaqeHr i f l  Hai i4eHu BepHo c roq-
HOCTbTO AO AByX AeCfTI,Ir{Hblx 3HaKOB.

150

4-33 ,4
10

10
30 - 33,4

t_
t-

| l o e x a e q e t { I I o I i o H q n T b c B b I q H c , ' I e H H e M c o 6 c T B e H H b I x 3 H a q e H H i i

" ."p; ;" ; ; ;" ;^- ' ty2, 
pu.t*orpHM elue oAHH rIpHMep' r{ro6bi no-

Ka3aTb ,KaKHeN lOfyTeOaUUXUy f lAOI IO" IH I ' ITe " l bHb leOC ' I IO>KHeHI ' l q '
n;t;; ;;; s uairci co6crBeHnbre sHar{eHI'Iq cr'IeAyloqeii M arpulrbl :

t 241
r  z r l  -  |  

|I n r -  L_6  31

llprzpanHae M Hy.rI Io .l;:T.t"tf ^io onpeAe'll{re"i b

l - -u B'- l i :o '
BL,IqHC,lt lq roroplt i t ,  no,[yquM

l 2 - L  
I  I

r  ^  ^ '  " l : ( : -11 (3 -1 )+24 :0I  - t )  J - , r l

'g"rIH

1,2-5 i *30 :0 .
KopHu aroro YPaBHeHrsB brrir{c,'rrr rorcn no Qop uy,re

1 -^ L , 2  -
( I 1 , 9 ( - l t o
u  |  ' u

z

: 2 ,5  *  4 ,9 i ,

: 2 , 5  -  4 ,9 i ,

Mur nu4tlu, r{ro Haxo}KAeHIre ropHeii 3Toro ypaBHeHufl rpe6yer

H3B.rleLreHug KBaApaTHbIx r<opirefi I{3 OTpI{UaTer'lbHblx ql ' lcer'I '  TOtAa

^ 5 +V'=es
t u L -  

2

^  b -V  - v ,
nz: ---n-

IAe fr, lz - KO!1II.r 'IelicHble qucJIa, coAep)Kaul]e KaK',neiigraure'rr-

HyIo,  TaK I r  MHIIMVIO qacrH,  BK.r lFoqarcurue qac" lo i : ' l - l '  K ct la-

crblo, cuMMerpllt{Hble }larpHIrbl BcerAa HMeIor Aelictsurenr'Hlte

co6cTBeHHbre 3HarIeHIt f i ,  H 'e 6o, ' I l luHHCTBe HauHx Bt I t {HC" leHl I i i '

CBfl3aHHbIx C CO6CTBeHHbII, I i l  Bel iTopaNII i  i I  CO6cTBeHHbINII{ 3HaqeHIIf -

M I I , } I C I I o J b 3 y I . o T c f l l i o B a p u a q r l o H H b l e ' K o p p e J I q I I H o H H b l e I { J I I I a H a J I o -
rnqHble  MaTpHI Ib [ ,  I ioTopb le  BcefAa CI IMNleTpHqHbI '

Tenepn pacclrorprir i  i ipoqeAyp_y BbIr{I Ic, ' IeH}If i  CO6CTBeHHbIX 3Ha-

qesu i i  l , ra  in ra rpr iqb l  nopf lAKa 3X3:

r  :0  -4  B l
l l
| -+o B -.20 |
L -oo t2 -26 J

I lpupanHue aeM Hy,{ Fo coorBercrB}'Ioull l l i  orpe!'€'t l I ir0rb

20- ) .  -4r - ) .  -4 B I
-40 B- r ,  -20 l :0 ,
- Grt t2 -26 - )"1

nocJie qero rlo,'Iyqltlt - l '3 +2]'"2+8]":0.

l D t



3ro - ry6nuecxoe ypaBneHue, r.rMeroulee rpr.r KopHs. Fagno>xHs
ero Ha Mnoxr.rreJrx, MoxeM sanr{carb ( f-4) ( f -0) ( t+2):0 E
noJIyqI{M KopHa fu:4, ?uz:Q, }us:-2.

Xorq usroxenHbre [pueMbr npr.rMeHr.rMbr K Marprrqe .nrc6oro no.
ptAKa, HaxoxAeHr.re xopHeft [oJIHHoMoB BbrcoKr.tx creneuefi flBr'rg-
ercq HerefKoli sa4auer?. O6uqno co6crseuHsre sHaqeHrir Htxonrrrcfi!
He c IloMolqblo peueHr.rfl rroJrr{HoMl,IarrbHbrx ypaeneHuil, a c IIo-
Morqbro MeroAoB Marpur{Hbrx npeo6pasonauuii, cyuuocrb Koropbrx
cocrol{T B rroc/'reAoBareJlbHbrx npn6,rnxeHi.rtx K co6crseui{trM 3Ha-
qeHHflM. 3ra lreroAbr oKa3aJrucb rrpHMeHr.rMbIMH ToJrbKo 6,raro4apx.
14cnoJrb3oBaHrn 6ucrpo4eiicreyrouiHx 3BM, nosBoJrflloi{iix 3a
BecbMa xoporrcaft npoMelr{yror( BpeMenr.r nafira npu6nnx<enuoe pe-
uIeHIte, a 3aTeM yToqHHTb efo B TelteHLIe HecKoJrbKr.IX MHHyT.

lerrepb, K9rla Mbr noryrlnJrH npeAcTaBJreHHe o npoue.u,ype Bbr-
rIHc'IIeHLIg co6ctgeHHutx sHa.IeHLIft, Mo)KHo rro[blTarbcfl noHflTb H Hx
cyuluocrb. Marpizl(y Mo>KHo paccMaTpgBaTb KaK Ha6op sHa.reHr.rft
KoopALIHar roqeK B n-MepHoM npocrpaHcrBe. Marpuqa nopsAr(a.
2X2 coorsercrByer n,nocnofi nonepxiocrn, TaKofi >Ke, KaK Jrlrcr
6yn,Iaru. Taxnu o6pasou, Marpr.rqHbre oltepaqun MoxHo rpaKroBarb.
reoMerpllqecr<n. Tar, Marprrqa

t4  Br
r r f  -  |  |r . , r  _  

18  4 l

ottpeAeJrrer ABe roqKr.r ["'rocnocrr.t c KoopAr.rHaraura (4,8) a (8,a)-
Srlr roqKll coorBercrByroT AByM nexroparr,r Ha KoopAr.tHarnofi i,rroc-
KOCTH, BbIXOASUIUM H3 HaqaJIa KOOpAIiHaT, KaK 3TO nOKaSaHO Ha
pHc. 3.1. Oruerrnr, qro B KaltecrBe KoopAlruar roqeK MolKHo r4c-
noJrb3oBarb u cronbqu Marpurlbr, qro He Buecer cyrqecrBeuHbrx
HsrueHeHnft B Haurn paccylxAeHlrg. Ens, ofipeAe.rreHuocrrr 6yaera
Aefi creoearb co crpoKaMr.r.

f lpe4ctannu ce6e, qto ABe rorrKl.L're>Kar Ha s!' i .{trnce c qeHTpoM
B Haqale KoopAliHar. TorAa gJrr'ralc 6y4er npeAcraB.rrrrb Kpr.{Byl.o,
IlpoxoAflulyrc qepe3 3TI{ ToqKH. B pesy.iri lare co6crneHHbre BHaqe-
Hwfr Marprtlbr oKa)Kyrcfl paBHbrMv AnnHaM 6onturoii u uanoft no-
lyocefi sroro g,rrJrnnca. B HaureM npr.rMepe co6ctaeHHne 3naqenrrfi
pannu hr :12,}uz:-4.

Heo6xoAutrlo orMeruTb, uro orHoIIIeHHt no.nyoceri Mo>KHo Hc-
IIo,'rb3oBarb KaK Mepy BbrrrHyrocrrr g/'Inr{trca, uro rpa$ruecr{r.{ no-
Ka3aHo Ha pac.  3.2.  f lepnoe co6crseHHoe 3HaqeHHe xapaxrept i3yer
6o.ururyn floJlyocb, AJrrlHa roropoft or ueHrpa .qo calrori yla,lreHioft
or  Hero roqKr. r  xp l ino i i  paBua l2 e4Hutqal r .  Bropoe co6creenHoe
sHaqeHi ]e XapaKTepH3yeT Ma,ryrc no.ryOcb,  Haxoi lq lqy locq Bo BTO-
porl uernepra KoopAHHarsoii f lJrocKocrr{. Ee 4,l l lHa 

-pasHa 
4 e.qu-

HrI r laM u 6epercn co 3HaKoM MLrHyc.  Ec,ru 6ur  4ee 4auHue rorrKa
6ltlu 6.nuxe Apyr K Apyry, To orHorreHlre [oJryoceli l lsN{eHr..trocr

t52

Fnc.  3 .1 .  Joa  sexropa,  onpeae l reHHble
3,leMeHl aMlr nopflJ.xa MarpHUbl zXZ

Prrc. 3.2. 3.rnl lnc, onpe' le'reHHut-t
9 . tc \ re i l l  a11  l l  r l r rnHub l  nopRl l i r  zXz '

Co6crgeHnlte Beliropbl Marptlu,bl coorBgl'

CTByTT InaBH!'IM nOJIyOCflM SIJItrnca

6u. HanPunaeP'
Iu,lrMtl Marpnqy

ecr'rlr BbI6paHbI TOqKI'I c

rAr : [3 :]
oo co6cTBeHHbIM I'I 3HaqeHI'lsMI'I M arpllllbl
-  -2 .

Puc. 3.4. Marpuqa, cogeP-
xaxr.aq paBHbIe cTpoKH'
npITBOAAT K BblpolKAeHHO-

My snnlrllcy - [ptMot{

KOOpAlrHaraua, o6paayrc'

6yayt uI{cJIa }q:14, Lz:

Prrc. 3.3. VA"'linessulir 3JlJll.l[c' coorBer-

CreyrOUtll'r MaTpllqe, 9'leMeHTbl KOTOpOIt

gaAalot TOqKn c pacc oflHl'IflMI.I MexiAy-- l t t t r ,  
MeHblr l l tMl l '  qeM Ha pl ' rc '  3 '2 '

C o 6 c t g e t : H s t e  B e K T o o b l  q B n t o r c a  T J I a B H b I \ 1 f i

n o J l y o c n v f l  3 ' [ n H n c a
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3ro noxasauo rpa$uuecKr.r  Ha pr ic.  33. Eo.r l ruas noJr).ocb AaH_HOI-O 3,rr"rHI,ca HalrHoro 60"rrrue Ma,'rori. Ec,rll .rsc olr6pauur,re rou-Kri  coBfiararor,  T. e:  ABe crpoxrr Marpur{br oJr iuar iond, To tsropoeco6crneusoe 3HaqeHHe craubezrcs pinurrn Hy.Tio, ] r  paccMarpH_gaer4lrri o,rr"ru''c Bbrpo)KAaercl n nprryrc. Orolry .ryur6 oru"uuar,Hanplr i l4ep, NraTprrqa

l -+  B I
rnt_[+ B I ,

xapaKrepucrirqecr{oe- ypaBHeHr.re xoropori  tur- ln.+0:0 Aaer co6-crBenHbre 3HaqeHr.rq 7q :  12, )"2: 0.

- . .11:. : :  
c]r lyaunn Hso6plx<eua rpaguuecKir Ha puc. 3.4. , IneBbtopaHHbre ror{Ku coBrIaAaror,  . repe: -ur ix 

npoxo.t l t r '6o.rouag no-
Jyo9;b '  a  nepneHl l lKy , ' t tp r ra f  x  ue i i  Mar ' ra f l  ocb  paBHa H\ . . . t  t r , l .l  l por rBono, roxssr r i  xpar iHHr i  c . ryua f i  onuc i , r iaercn  "  r ru rprue f i ,coorBercrByrouei i , reyN4 nepneulrrr iy,rrrpHbrM BeriropaM panHoi i
AJ'rrrHbr.  Hanpu,vep, MaTprrua

l -4  B  I
t .q l  :L  

a 4)
rrMeer xapaKrepxcrurrecKoe^ _ypaBHeHue 1,,  + 0l_g0:0, xopuu xo_roporo  l r :  *8 ,95 ,  i , r : -8 ,95 .  

-

__ ?"o" c"ryuai i  rpaSnuecxz npeAcraBrreH Ha prrc.  3.5. ! ,aaHueBet{Topbr flBdrqroTcfl paAr{ycaMu oK-pyxHocTu, B tioTopyro npeBpa_
TlIJct 3rtr ' lunc. Hx p,nuua paBHa co6craeuHuM 3HaqeHHflNI.

3aueruu o,u,Ho BalKHoe ceor?crso co6creeH"i." ,"rua"r.rii, xoro-poe qtrTaTe.irb Mox{eT npoBepi.rTb Ha npHBeIeHHF,rX paHee flpr{Mepax.
cyuua co6creeuHurx sl iaqeH'rr  uce.gu'  paBHa cyMMe Ar4aroHa,,rbHbrxs.IIeMeHToB Marparrl'r' Koropafl Ha3brBaercq cdrreAoM uarprqu. oro,csoricreo no'rre3Ho r{crroJrb3oBarb i1/rf npoBepKrl npaBlr,rrbHocrr.r BbI-

Puc.  3.5.

I a l

Marpuqa, 3J ' reMeHrbi
:e, t teT 3.{JHnc c i9t-gp9ti  3a raror nepneHArrl i l ." tnpHbre BeKropbr, orrpe^paBHbt\4r.r no, ' lVocf\11t. T. e. oklt \ ,)xHocTb

qr.rcr 'reHrrr co6crBeHHbrx sHaqelrHii  Ha 3B,Nl, a raKiKe rnf l  KoHTpoJq

ebrqncnet : ; t r i  np t t  I I cno , ' lb3oBaHI I I I  N teroAa t . taBHblx  l io \ ' lnoHeHT.

Bcn i :va t t l , t ,  t t ro  ) tb t  o r tpeAe"q l t r ' t l i  co6creeuHble  3Hat teHt l f i  Ka l i  Be-

Jnrqn! l { ,1 ,  : xo . r . f lu ,ue  B \ ra rpuu,y  c l l c reMbr  ypanueu l t r i  (3 .13) .  Tenepu,

t {o fAa: i l  , :  Be , i luq l l s r , t  r ta l i j l eHb l ,  N{6)KHo BepHyTbcf l  K  c l l c reNIa} l

ypaeueu i r ; t  I I  Rbr r i l l c . : i l rTb  Be l iTop He l t3BecTHbt r  x .  ! , "41  \ laTp l l l (b l  no-

p t t l i a  2 .  : 2  n e p n o e  c o 6 c r e e u H o e  3 H a q e H l l e  n o " l y t l l l \ 1  l l 3  ] r p a B H e l { l i f i

ot , :  I  [ . ' ' l  f 0 l
I  i  t -  I  I

o . : : - - 7 r l  l - . ' r j  L0 j
(3.2C)I  r r , ,  -  2 ,

t ^
L  t l z r

! , , i t r  . l o p o r . o  c o 6 c l e e H H o r o  3 H a q e H l t f l  ) t a r p l l r l H o e , v p a l l H e H l l e  c o -

c l l  i i , rM" .  r  .  . - i  aHa. ' ro r I I r tHo.  f ]oc , ' i c  Bb l r t t t c .  teH l l f l  J l ta loHa ' i IbHb lx  9 . le -

\ I e n n o r r  r v  i , i r ( H O  u l i i r r t  H e t l 3 e e r l r t { b t i i  e e x r o p  c  n o } 1 o l ! b l { l  o 6 p a u l e t i t i x

: \ la rp . r1 r r , i .  3 rc , r  Bet i rop  I ia3brGae lcn  co6creeHHbtNl  Be l i ropora  (a  ra t i -

i r ie  - : ta0 i r r i r  €pr ic r t i r l€c t i r r \ i  I l . r i l l  f . r ra i iHb l ) l  ae t i ropo l t ) .  I (a ;x ;10uy  co i , l -

c rBeHHov . '  Be t i ropy  coorBercrBver  co6creeHHoe 3uz l r l cH l lg  M?Tp l l l lb l .

Cr io rur , . l  , 'N , ra rpr IuL ' t  co6creeuHl r rx  3 t raqeHl t i i ,  I t . l r r  c rpo l (  (c ro . ' t ( ; -
qos) ,  c ' i ' 1 . ' , r r . io  1 ' : ro i i  N la rpu t rb l  r t  co6crseut ib lx  Be l {TopoB.

Tan l r  r r . l  o6pa:o l t ,  u ro6 i , t  Bb lq l l c i lu l 'b  co6c ' reeHHl te  BeKTopbI  I i

co6c tses f r . re  3Hi l r renr r f l  i , ra rp t tu t t  nopf l r l {a  /1  X /u ,  Hy ; l iHo ga f i t t l  l t

xopHer i  e€  xapar i rep t tc rHqect io ro  ypaBHeHI l r  I I  peur t rb  / /  c f l c reM H3

i ,  coBNrer rnbrx  vpaBHeHui i !  K  cqacrb lo ,  paccMarp l {BaeN' lb le  Ha\ l l l

rrpuMepi,nr Marpti t t  i lopf lLKa 2:;.2 se rpe6yror rpol ' lo3Ali l ix Bblr l l rc-

"neH rr f i .
H a . r H e v  c  p a c c l t o r p e H l l q  M a r p u u b l

t t 7  - 6  It r r -  |  , lr , ' r  -  
l - t r J  - _ l 0 r

BcrrovHnl,r, r{To r,rbr yx{e Bblquc"'ttt. lrt co6crBeHHbte 3HaqeHl4fl 3ToI"t
NIarp l IUr , t :  I t :  *2,  1,2: -1 .

l lo1ciaHoexa nepBoro co6crBeHHoro 3HaqeHr l f i  B N{arp l ruY Aaer

[ r7 - :  -6  I  l l 5  -6  I
L nt  - lo-z j  : f+s -18J

Qopue

I  rr
145

Coorsercrsyrct l la f l  cr rcreMa ypaeHeuul i  I iMeer BUA

1 5 x 1 -  6 x 2 : 6 ,

45x1 -  18 .12  :  6

n uarpuunoi i

-?,I [;l] =l3l
Flerpyauo BIlAerb, qro Bropoe ypaBHeHHe Mo>xHo noJlyql4rb II3

nepBofo yMHo>KeHl', lefut Ha 3, nogroMy AocTaToqHo peul'{Tb OAHO It3 HltX,
.qro6u nor'IyqeuHble peureHllf l yAoB,'IerBopflJttr tr ApyroMy ypaBHe-
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HHIo. flpocrofi noA6op Aaer_ cJreAyroque pelueHHr: J/d:2, )(z:5,
9TO KOOPAI,IHAT6I TICPBOIO CO6CTBEHHOIO BCKIOPA, COOTBCTCTBYIOqC.
ro [epBoMy co6crBeHHOMy 3HaqeHHrc. B leficrsurersHocrH r{Meercs
oecKoHeqHoe MHo)KecrBo pelxeHl]fr', rat< KaK peneHI.IeM tBJIFerct
Jrlo6ori BeKTop Br.rAa

rAe P -,' i lo60e quc.rro. Mn xe orpaHnrrHflI{cb ro,'rbKo oAiiHr{ 3Ha-qeHHeM 9:1. llosxe yBHAlrM, qro rinTepec npeAcraBJrflror ro,rrbKo
9-1"9T:11" xoopAnHar BeKropa, a oHr.r npH yMHolKeHriH BeKropa
Ha ! ' I IOOOe qIICJIO He I, I3MeHgIOTCff.

l:):u13l

17- ( -  t )  *6 I
L 4b -16-( - t )J :

i 18
Lns

^O6a ypanHeHlifl npriBoAsrcfl K oAHoMy ypaBHeHlrrc: Bx1_1sr::0, peuesneM Koroporo rBJrsercr BeKTop

i ' ,  I  ^  |  I  I
l r ,  ) :  ' t  Ls l

Xors sH'racJreHr{s npn yBeflHrreHrlu [opsAKa sHaqrireJrbno yc-
JIOXHsroTcr, paccMoTpeHHbre MeToAbr MoxHo npr{MeHflTb K MaTpH_
qaM nopqAKa nXn. [IpeNae ueu nepefirr.r K Bbrqr{cJrEr€,rrbHbrM oc-
IIeKTaM npo6neuu Haxo)KAeHHq CO6irseHHbrx 3HaqeHuft, paccuor-
pHM HeKoropbre Marpr.rrlbl c ueJrbro npoBeAeHr.rs reouerpiruecKoro,
a'Jailwsa 9TAX BeJII{qHU. BOSI\40XUO, UiO 9TO no3BOJIUT [OHfrHee
o6rgcnHrr reoMerpriqecxuri cir,rncn co6creeHHnx eHaqeHHft.

LHaqaJra paccMorpr-rM MarpHuy

f  4  R t
r r r - l -  - l
r . . r _ lB  4 )

c co6crseHnbrMll sHaqeHus,un hr:12, hz:*4.
flo4crao,rnfl nepBoe ug Hlrx B rrcxoAHyro

l4_ t2  8  I  f_8
I  s 4_t2j :Ls

Marpuqa cr{creMbr ypaeneuufi, orBeqarculafl
HOMy BeKropy, HMeeT BnA

3rofi rrlarpi.rqe coorBercrayer co6crseuHHfi BeKroD

f  " ' l  -- |  t  I
L' ,  I  

-  
L I  J

Bosepaqascb cHoBa K pr{c. 3.2, y6ex4aeMcs, qro co6crsesuuitr
BEKTOP MO)KHO ITHTEPNPCTHPOBATb KAK XAPAKTCPI,ICTTIKY YIJIA HA-

1 5 6

Kr'roHa 6ontuofi noJlyocn SJIJIl if lca. Ecnu paccuarpuBarb aJIeMeHTbt

co6crseHHoro BeKTopa KaK KoopAI'IHarbl ToqK[ Ha nJloctiocru' To

nepeurfi co6creeHHuft BeKrop ottpeAeJlser rloJlyocb' tBJlflIolqylocfl

6li 'ccexrprEcoft yr.na Mex{Ay AByMr 3aAaHHbIMI'l crpoKaMn MarpI{IIbI

aerropa'tlt ' t. A.tinna [oJlyocu paBua nepBoMy co6creeHnoMy-3Haqe-

ilrzlo. 
' f loAcTaBJrflf l  

e iradrpnuy Bropoe co6crseHHog 3H3r{€H1{€, IIO:

JyrrHM

f4-t-_+l
L8

8 I  [8  B l
I : l ^ - i

4 - ( -4 ) l  L6  6 l

Peureuue,ta 6yaer aropofi co6crseHHltft nexrop

f" l-[-r l ,
1",  l -L I  I

BropoMy cc6creeH-

-6 I- t5 .1 xoropuf i  LIMeer raHreHc yfJla HaKJIona, paeult f i  - l / l :11?, cJt€'

,qosaierrHo, nepIIeHAI'IKyJItpeH K rraefloft no"Iyocu s"IJIII[ca H on-

peAeJrser lreururyn no.trjtoco (cr'l. puc. 3.2). ..' 
Tenepr npouine4eu pacqerbl 4,rr nropoil

ropofi otlpe,u,eJltlor roqKv, pacrloJioxeuHble
ITCM B NPCAb]AYIIICM IIPHMEPC:

I6  8 l
IAI : le 6l

- l  / l : 1 3 5 ' ,  c n e '

MaTpuubl, cTpoKH Ko-
6nuxe Apyr K APYrY'

.II,.na nepnoro co6creeuHoro BeKropa

Sror uerog nPIiMeHHM H K

BbrKJIaaKu cragoBgrcs 6o.nee

Tarnu o6pasou, yroJl HaKJloHa llepBoro co6cteeHHofo BeKropa'

aoa"u"n""r +'S;f u"*"op AeJrLrr [o[oJIaM yron, o6pasoeaunufi 4ny-

Mfl 3aAaHHor*" 
""*ro1iuiln. 

,Il,.rruna 6o'riruofi noiryocu pasna 14'

T. e. IlepBol,ry co6crneiluorrily sHaqeHl,Irc...Kar u cJIeAoBaJIo oxllAarb'

eror sexrop napaJIJIeJIeH BeKropy, uaft4euuotuy B npeAblAyqeM'

nor.rMe'e, HO r.rMeer 66nturyro li ' lsy. AHaloriaqso Mox*o narirn'

;i"p;f-;"?i.tuun""n aextop, coorBercrByroqnfi BropoMy co6cr'

BeHHOMy 3HaqeHHIO:

f (6 -14)  8  l
L  8  (6-14) l

f " l  i I I
Lt, I  

:  
L r l

norlxqlrM

l -8 I  l ,
L s -8 j

Marpi tq

8l
-81

y, [orytrtrM

l;;l l -r I:L rl
Marol{qaM 6o.lnuero nopgAKa' xorq'

c.troxHrtutl. .[,na npuuepa paccMor'
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u,.ri;il" 1tffi:lr?"[1"6paNeHu Ha prrc. 3 7. Bce ]'Ka3aH'bre Bbiue' c t .  I - lpaeoMepHoe pacnpocrpaHeHue pe3-\ . . rbra_

L r o r o e q  t

pacnoJoxeHbl  B ToM ; ' l ie
3.6.
y r r a ,  o 6 p a s o g a s H o r o  r p e M t i

Prrc. 3.7. Co6crseHHHe Be(ropbr Marpr.rqbr nopraxa 3\3
npocrpaHcrBe, qro u BeKropbl pl lc.

Or rt erx rr, q ro nepa bn'l co6craeH Huitor;Xfl,, 
R?1S:lnouutton

Fuc. 3.6.

1i)l i

Bexropr,r B TpexMepHoM,npocrpaHcrB^e, 
onpeae.qreMbre

pur rbr  nopraKo 3X3 
.

ToB sroro aua"ru3a Ha Marpuuu 6o.rruux [opt,[,KoB Maret\,Iarl lqe-
CKU OTIeBUAHO, HO HaIIIH BO3MOMHOCTI'I HarItlAHOrO npeAcTaBJ'leHHtl:
yxie rrcqepnaHu. O4Haxo rIlrrare,'rb Moxer ce6e npe.qcraBr.rrb coBo-
KylHocrb roqeK B r rpocrpaHcrBe 6oree st tcoxoi i  pa3MepHocru,
a raxlKe cyurecrBoBaHr.Ie B HeM rpe6yeuoro qt{c,'Ia B3aLINIHo nepneH'
AI IKy. ' i  f l  pHbrx Hanpa uneuui i .

3Aecr Mbr orMerHM To,'rbKo oAHo Ba)KHoe csofrctso co6crneu-
Hbrx BeKTopoB Marpurr o6ulero Br{Aa, He rB,'trrotrlt4xcs cIMMerpttq-
HbIMII .

Ec,ru sH TIIrareJrbHo H3yqn!'ru sry r! 'raBy u AerairrbHo npopa6o-
Ta,rH npr{Mepbl (a rarxe o64yrrla,ru Bo3Mo}Kuocrb KoMnJreKcHoro,
npuMeHeHHt H3,rro)KeHHbrx Mero.loe e 6o,ree cJrolKHblx sa4auax),
TO y)Ke AOCTaTOqHO [OArOToBr'reHbI K TOMy, qrO6u nepeiiru K H3y-
qeHItIO COBpeMeHHblx BbIrIl lC,'I l iTe,'IbHblX N{eTOAOB, npH}IeHfieMblX B
reoJrorhr{ecKux HccJleAoBaHfirx. Mlr nonsrtaJH,cb H3,rrorrrrrb B ylpo-
ulesHor? Qopue ocnoBbr uarprunoli a,rre6pur. KaK orNte.IaJlocb B
rperleft r, ' IaBe, crarHcruKa c,'tf i IIIKoM c,' ioxiHat HayKa, qro6u ee
tvio>xlto 6lt.[o us,roxllTb B onHoii r,taee HrH aa]Ke s oAHoft I iHHre.
Matpavuaa a,rre6pa rox{e Aocraror{Ho c,'Iox{Ha, u ee HeJIb3t xo-
poruo H3,rloxr.rrb Ha Hecr{o,'rbKnx crpaHII4ax. O"q,uaxo. HaM I(axerct,.

Cron 6e I

C r o r d e q

Cror6err  I

S. Ie l reHT{1 [ { l t  MaT-
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AHAJI I,I3 TIOCJI EAO BAT EJI bHOCTEI'I AAH H bIX

NOCJI EAOBAT EJI b HOCT H T EOJI O T Hq ECKI{X AA H H bIX

B srofi r! 'raBe MbI paccMorpnM MeroAbI HccJIeAoBaHsfl. AaHHbIx,
rioropbre xapaKTepn3yrorcq cBol,rM noJIolKeHHeM Ha rprMofi. Anq
TAKi lX AAHHbIX CYUIECTBCHHYIO POJIb HIPAET MCCTO, 3AHHMAEMOE HC-

KoropblM onpeAer'IeHHbIM 3HatteuueM B 4aHuoti noc,leAoBareJlbHo-
crg. MgoxecrBo AaHHbix raKofo runa r{acro Bcrpeqaercg B reo'lo-
rlru. HanpuMep, oHLI Moryr npeAcraB,'Irru co6oil noc,'reAoBare,' ib-
Hocrb sHaqeg[ft ,]rLtroJIort{qecKI.IX npt43HaKoB, reoxIzMLIqecKI.{x n I 'vIl l-
HeparornrrecKl{x xapaKTepncruK npo6, nsnrbrx IIo pa3pe3y I.IJ'III B
6ypouoii cKBaxLIHe, gHaqeir[f i gJleKTpt]qecKoro Kaporaxa ueQrr-
Hbrx cKBax(LIH, 3apen{crpnpoBaHHbtx nplr6opal,rH. K atori o6uteit
Kareropl t r l  MoxHo orHecrH TaKxe AaHHble,  H3MeHf lo lqHecf l  c  Teqe-
Hr.reM BpeMeHI,I, HaIIpl. iMep H3MepeHHtl cToKa BoAbI B peKe, xapalt-
TepricrrlKu Ao6nqtt ra3a Il3 criBaxiLIHbI. Me'roru lr3yrleHrq nocJle-

AoBareJrbHocreii oAttoittepHblx AaHHbIX MoxHo orHecru K aHaJIlI3J/
BpeMeHHbrx pg,rl,oB, HecMoTpfl Ha ro qTo [oc"tIeAoBaTe,rIbHocTI{ Mofyr
xapaKTeprr3oBaTb KaK BpeNIeHHbIe,  TaK H npOCTpaHCTBeHHbIe SaBH-
cl.,tMocTi.l.

l lpexi4e qeM [epexoAnTb K fi3'to]tieHulo MeroAoB Hcc,'IeAoBaHHfl
TaKnx lrocr'reAoBare"rssocrefi H paccMorpeHl' l lo rtptlMepoB I'{3 reoJlo-
[ 'uH, ocTaHoBulvlc.rr Ha pa3JIHqHblx TLitrax [oc,'IeAoBaTensnocreii
;f,?HHtiX, C l{OTOpbIMI{ npfixo.4ljTcg BcTpeIJaTbctl teOJIOfy' 3rO UOXer
6rttr, nocrreAoBare,tbHocrl a6co"rrcTHo rotiHblx l lsuepeHnft KaK 3Ha-
qenuii usyuaettoft nepenreHuofi, TaK I'I sHaqeHilft i IIKa,' ibI, BAorb Ko-
ropoli p acfloJl.ox(elrbl pe3y,'Ibrarbl l{3Mepenuil. B KaqecrBe npl{Mepa
MOXTHO patocMoTperb 3HaqeHlis Kapora)KHoii xpnnoft 4;ra 6yponoft
cKBa)KHHbI I {  I {3MeHeHI le IpoAyXTIIBHOCTH CKBa]KrHt l  BO BpeMeHH.
B nepeou [pLIMepe nepe,laeuuoii f lB,rrercq [pi{3HaK, nslvlepReuufr
B OMaX, a eAIIHUIIaMU [IKa,'IbI Uan{epeuuti f lBJIfIoTcF ,'turpu. Bo
BTOpoM npnMepe nepeMeHuas -  To)Ke npn3Hax,  us laepaentuf i  e
,lurpax HeQru, a eAIlHI,tqaMI,I IIKaJIbI Iasuepeuuii f lBJIflIorcfl AHu,
mecrubr n!'rn roAbl. l lpr ;rio6oft Qoplre 3anxcll cyurecrBeHHbl ABa
MoMeHra.  Bo-nepel tx ,  H3MepteMas nepeMeHuaf l  BbIpax(aer t f l  B eAI I -
Hr.ruax uHTepBa,TbHoft urxa.ntt UJIH llIKa"lbI otltomesufi; 1000 ,r ueS-
Trl B r,Ba pasa 6o,rrrue, qeM 500 I, a coltporuBJleHue e l0 ON{ a

Aecrrb pa3 npeBbltuaer co[porxB,'IeHI'te e I Oiu. Bo-eropltx, ltu-
TepBa,'1bl' BAO,'1b KOTOpbIX paCIIOJ'IafarcTCfl AaHHble' TOXie nMeIOT
onpe4e.,reuHyn Be,'I i lr lHlly. f.ny6nna CKBaIKLIHH s 900 M B .4,ecqTb
pa-a npennuraer rny6nHy B 90 lt, a AecflrI.IJIerI{e Mei(Ay 1940 u
1950 r. ltMeer ry x{e npoAo"lxiur€ilrrHOCTb, rITo H Aectrl{J'Ierl{e Me)K'
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Ay 1950 u 1960 r. Ha errtx 3aMeqaHl{rx BBlrAy lrx rpnBrra,lbuocrr,
He cToIt, ' Io 6rI ocraHae,'nlBaTbcfl, Ho, KaK MbI yBHAI.IM n Aa"lrUeir-
IreM, AaiIeKo He Bce reo,rotuqecKae fioc,rleAoBarerrbHocrH o6na.qarcr
TaKr.rMrI cBoircrBaMLL

B Kaqecree rrpuMepa paccMorpr.rM rrocJreAoBare,' ibHocrb crparrl-
rp a SH.lecxux AaHHbrx, o6p asoo a uHyro Jrr.troJrof uqecKr{ M H p a3HoB rlA-
HocrflMrl fopHbrx rtopo!- cJrara]oulnx ocaAoqH.y]o ro,rqy. Taxori no-
c,rreAoBareJrbHocrbro Mo)KHo cr{r.rrarb cepHIo (cHlr3y BBepx) H3Becr'
HgK - r"rlruirctlrri c, 'raHeu - H3BecrHgK - fJruHr4 crnfi c.nageq - ttec-
qaHHK - yfo,'rb - r.rrnHllcrbrfi c.uaueq - HgBecrHgK. Mu xoruNt
KaK-TO OCMbICTTTeHHO OII[CaTb 3Ty nOCr'IeAOBaTe,]IbHOCTb, O.qHaKO He
r.{ox{eM eu6parr A,'Ig Hee lxKa,' iy. OqeeuAuo, uro oro u3MeHeHHe
"Il iToJrornqecKHx npr.i3HaKoB npoucxoAr.tT B TeqeHHe onpeAe"'reHHoro
BpeMeHI4,  Ho y Hac Her Hr{KaKoro cnoco6a eu6opa coorBercrByro-
xleii BpeMeHHoit rura,ru. Mu MofJIH 6u Hcno"rr3oBarb l,{otrlHocrb,
HO OHa MOXeT Or{eHb CHr'tbHO II3MeHffTbCfl OT MeCTa K MeCTy, AaX{e.
ecrru rrocJreAoBareJrbno,crb rropoA ocraercfl Heusil,{eHHotl. Tarau o6-
pa3oM, Hcno,lb3oBaHHe MorrlHocTu nopoA BpgA JtI.r IIoMoxieT HaM B
Ha[rHX HccJreAoBaHHsx. Tor Qarr, uro r.i3BecrHflK B pa3pe3e cronT
Ha TpeTbeM MecTe, a yfor'Ib - Ha [IecToM, He I]MeeT Toto 3HaqeHl{fl,
Koropoe Mo)KHo 6uno 6n Bbrpa3nrb qlrcJroM (ro, uro HoMep 6 s4eoe
6onnue HoMepa 3,  A,rg Hac He HMeer cuucla) .  Aga, torr iqno Jruro-
,totnqecKrit l cocraB cJIoeB He Mo)Ker 6utl nupaxeH Ha .Ilacu'Iogott
rrlKaJIe. Mo>Nuo ro,rbKo gaKoAI.rpoBarb tlpr.rBeAeHHyr,o noc,rreAoBa-
re/'rbHocrb, Hanpr.rMep, TaKr{M o6paaou: l-2-l-2-3-4-2-1,
rAe u3Becrnsx o6osuaqaercfl rrnQpoft l, rnusucruft c.naHeq- 2,
recrraHuK - 3, yro.nr - 4. Ho raKafl, ycJroBHocrb coBepueHHo ltpo*
rr3BoJIbHa H He BbrpalKaeT HuKaKrix cooTHo[Ienufi Ir leN4y pa3HoBIrA-
HocrgMH nopoA. Oqesr4AHo, qro oTa flocd'reAoBare!'rbHocrb craBl]T.
IrepeA uccJreAoBare,trMr.I 6o.rluree qficJro pagfl HqHbrx npo6,'reM, r{eM]
sro 6nino B paHee paccMorpeHHbrx rrpnMepax.

I4naercrcs, oAHaKo, Apyfue Bo3MoxHocru. f lycm, Harrpr4Mep,
Hac HHTepecyer HeKoropafl a3MepseMafl xapaKTepHcTr.rKa, BxoAfl-
ulafl B nocJreAoBareJrbHocrb. l lpegno.noxaM, rrro Mbr ycraHoBH,'IB,
3naqeHus coAep)KaHrrft 6opa n xax4ofi , 'rnro,'roruqecxofi pasnonHg,-
Hocr l {  paccMarpuBaeuoi i  cep} Iq.  Mu voxeu } rc lo, rb3oBarb uKa, ty
paccroaunr? Me)KAy npo6auu B Merpax u cqr i rarb,  qro pemaelr  3a-
Aaqy, cBs3aHHyio c r.r3yrreHueiu r.ny6uutr HrH paccrorulrt. I(poue
Toro,  MbI  Mo)KeM paccMarpHBarb 3aBH,cHMocrb coAepx{aHnn 6opa
oT MecTa, 3aHr.rMaeMofo sTtrM SHaqeHLieM B IOCJIe.ILOBaTeJTbHOCTH.

E.[tzsKo cBq3aHa c npeAbrAyrrruMIz 3a1a.t.a a*ailuga [oc,'reAoBa-
Te,rrbHocTrl, I(oTopyrc Mox(Ho oxapaKTepn3oBaTb npllcyTcTtsHel,I HJt{
orcyrcrBneM _HeKoroporl nepeueuuofi u.nu nepeMeHHbrx B HeKoropbrx
ee Mecrax.  FIac uoxer  i lHTepecoBarb,  Harrpr . rMep,  noBTopHoe r lo f fB-
. reHue saeucsuet l  or  Saqnr i  muxpoQayHtr  e o6pasqax nopoA, oro-
6pauHtrx lpu 6ypeHurl cKBax<r{Hbr. f lpyroii K,rracc 3aAarr - 3ro,
] .cra i roB. teHrre i lcc, re. loBareJbHocr i r  MuHepa, ' tbHbrx 3epeH, ua6,qrc,"
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.EaeMbIx Ha nepeceqeunu unu$a. B groNr cJryqae MbI MoxeM LIc-
'{IOJIb3OBaTb Mr.rJL'II.IMeTpOByrO [IKaJry, HO OHa He [OsBOJIfleT OqeHIiTbr
'qTO qAIUC BCTDEqAETCfl - OJII'IBI'IH ]-I,IIII [,'IAII,IOK,IIA3.

,[,aHurie, i<oropue Mo)KHo oxapaKTepu3oBarb He[pepbIBHbIM
,pacnoJro>KeHr{eM B [pocrpaHcTBe LrJrrr BpeMeHH, rlacTo Ha3brBaIoT
ptAaMrr, r.rJrE Ioc,leAoBaTeJrbHocTffMH, uJrH rlerrtMH. flpupo4a pac-
cMaTpI.IBaeMbrx AaHHbrx [peAonpeAe,'rf leT Te 3aAaqr{, Koropble AJIff
f it lx Mo>KHo nocraBrirb. fcso, rrro Mbr He IlroxeM l{3Bd'reqb uuQop-
Mautrrc o BpeMeHndrx uurepnailax v3 nocJreAoBareJrbHocrll crpa-
tnrpaQauecKlirx AaHHbrx, TaK xax npenlenuda [IKaJIa, coorBercr-
Bylour,as eroft nocreAoBareJrbHocrr.r, Heu3Becrua. B crparurpaQu-
qecKHX 3aAaqax qacro l{c[o,'rb3y]or BMecrc epeueun6ft urKar'rbr
npocTpaHcTBeHHyro, Ho IIpI,I SToM HaIJI] 3aKJrIOqeHLIt He Jryque, qeM
B3flToe B HX ocHoBy rrpeAloJro)Kenr.re o roM, rtro BpeMs, tpe6yeuoe
,q.ra o6pasoBaHrifl ocaAKa onpeAe"reHHoft ltoulno,crl l, MolKer 6brrb
,r{3MepeHo.

B ra6,r. 4.1 npune,qeHa Krrracc[Quxaqur pa3,'ruqubrx MeroAoB
.aua.[H3a AaHHbrx, Koropbre 6yayr paccMorpeHsr s eroft r.raee. l lptt
3ToM Mo)KHo BbrAeJnrrb rpn runa pflAoB. B nepnolr H3 HHx paccroq-
HHe Mex{Ay na6.rrc4eHuqMu [3MeHrercff ?r noroMy Aonxuo 6nrr
,oxapaKTepn3oBauo a xax4oft ToqKe. Bo nropou npeArio"rrafaercfl,

T a 6 n n u a  4 . 1
K;raccu{uxauuq paccMarp[BaeMHx s grofi r,'rane MeroAoB

no Tr.rny [epeMeHHblx Il I{x pacnonoxeHurc Ha JruHItI{
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qTo ToqKrr pacno.[o)KeHbr B rrpocTpaHcTBe pery"'rrpHo ]r paBHoMepHo'
II, KpOMe eJ.rrHCTBeHHOft nOCTOflHHOf.{, HuKaKUe qtlc.loBbre XapaKTe-
pr . rcTHKrr  lpocrpaHcTBeHHofo pac[o,1ox{eHHf AaHHbrx He yqacrBytoT
B aHarrrse. HaxoHeq, B TperbeM ,cyurecrBeHHa "rl i lrrb noc,rreAoBa-
Te"lbHocrb sa6ntoAenari, a u-x npocrpaHcrBeuHoe pacnoJro)Keurre He.
l rMeeT 3rraqeHut.

3tu uerorxlr Mox(Ho r,raccuQrzqlrpoBarb raKx{e u no rarral{ He-.
o6xoAuraux Ha6"rro4eHHii. B oAsrx cryrraflx rpe6yercfl 3Harb HH'
TepBar'r NIe)KAy ua6,rrc4eHnflMA uJtvt lrx ornoueHHe: [epeMeHHafl
AoJrlKHa 6url ltsrr,repeHa lto ueroropofi urKaJre H Bbipa)Kena B Be-
uIecTBeHHbIX qlIC,laX. B 4pyrax uc[or'rb3yloTcq HoMHHa,'tbHbre ]rit]I
nopflAKoBbre AaHHbre, H Ha6nrc4euur rpe6yercfl Juurb HeKoropbrM'
o6pasou pacx.raccaSr. runpoBarb.  B naerogax,  paccMarpr . rBaeMbrx B
arofi r,raBe, Kr'raccbr He paHx{r.tpoBaHbr, T. e. cocrogsve A Henb3ft
cqHTaTb B HeKoropoM cMbrcr're 6onee u[poKi.rM H,rH o6r,euJrrouluM,.
qeM cocrotsne B utn C. Horr.rnua,rrubre AaHHbre o6urqso npeAcraB-
,tf lIor ueJrblMu qr{c,laMH, 6vrnaun HJrH cHMBoJraMu.

B eroii rJraBe Mbr paccuorpuu MareMarur{ecKrre MeToAbr, nc-
[oJlb3yeMble flpu aHaJrvse noci]reAoBaTe,rrHocreft AaHHbIx. oAuaro,
paccMaTplrBaeMbre 3Aecb MeToAbr He rrcqepnbrBaaT Bce cyuecTBylo-
u]Iie Bo3MOXHOCT?I. cXOpee HX MOIKHO OxapaKTepr.l3oBaTb KaK ocol
6eugo nepcnexrr.rBHbre npn Ko,'ruqecrBeHHbrx r{cc.teAoBaHuflx B Hay-
Kax o 3erra,re. [pyrue MeroAbr Moryr oKasarbcs 6o.lee rroAxoAflnrlr-
Mn Ailv 6o.riee MorrrHbrMn n cneqn$uqecKux ,clrryaungx LrJrrr r^jtfr'
HeKoropbrx oco6lrx nocJreAoBare,rtsocrefi AaHHbrx. lfa saru B3r,rlJ,.
3HaKOMCTBO C OnriCaHHbrMr.I HH)Ke MeTOAaMH - XOpOUee BBeAeHrre.
r o6uupHyro o6,'ra'crb aHarr.ir ltr{ecKoro lrccJreAoBaH14q reo,'roflrqe-
cKHx AaHHbr-r .  O4uaxo MHorue H3 orr jx  MeroAoB 6l r .nu paepa6ora-
HbI  cneuua,rHcraMu e o6, ' Iacrgx HayKu,  na,reKHX or  feoJrotn l l ,  H r rx
onucaHHe, npucnoco6,reHuoe K l,t,ctro,rlb3oBaHl{rc B IlHxeHepHoM Ie-
.le, e 6uo.rtont{r,r K,'terKH, K arailt43y pblHoqnblx ornorueguri u,.rn
peuenofi Tepairlzu, TpyAHo npucnoco6irrb A,'rf l peueuus reor'rorrirte-
cKl . rx  3aAaq.  Hexoropue H3 orr {x  N,reroAoB onepupyror  c  Henapa-
MeTpaqecKr.rMIi craTircTIrKaMH, IlorrTtr He paccMaTpI{Baer{brMH Bo
BBoAHbr-\ crarr.rcrnqecKilx Kypcax. Tar, xax 6o,ntunHcrBo feo,'IofoB
Ile 3HaKoMo c ocHoBaMI{ aHa,'tH3a rlocr'teAoBare"rlgocreii AaHHbtx,
TO MbI nO,'raraeM, rtTo r.rN{ 6yaer [o,'re3Ho npoqecTb npuseAeuulrrl
srecr  o6sop paaHoo6pa3Hbrx MeroAoB H [oAXoAoB. Kax Bf iAHo u: ,
ra6n.  4.1,  3TI{  MeroAbr oxBarbrBator  nocJreAoBarer ' rbuocru pas,quq-
IIbix rr.rrIoB H npeAHa3HaqeHbr AJrg orBera Ha pflA nonpocoe. FIt
oAr{H H3 MeTOAOB He H3JrafaeTcr SAecr, [cqepfibrBaloule, oAHali0
paccMoTpeHHbre SAecb npr{Mepbr ra rrpH,'ro)KeHrzg MoryT rro}{oqb leo-
.lory nu6pam sau6o,ree rroAxoAfllullf i  n,tero4 Arrs peiueHAfl, sa1asn".
Cnucor< , 'rr.rreparypbr noMo)Ker uafirH AeraJrbHoe u3,rolKeuue cne-
I{HaJrbHbrx BorrpocoB.

PacciuorpeuHble MeroAbr Aalor BogMoxnocrb noJryqr.rrb orBerbr
Ha prA Bo[pocoB, a rrMeHHo: Mox{Ho Jrrr cqiirarb ua6,lrc4enufl cJry-
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trafiHbrMI.r HJrH B nux o6napyxllBaercfl Hexoropltti TPgsa; ecr'IH
TpeHA cyil{ecrByer, ro xaxosa ero Qopua; Mo)KHo Ju o6uap\'}lirrb
u u3MepI{Tb I l I . IK, lbI I l  nOBTOpeHIlg; nO3BO.If l}OT .: ' lu .r .aHHble cxe,laTb

oqeHKH Ii  [peAcKa3aHHff; MoxHo . l ] l  oueHUTb 3aB]lcl lMOCTII \ lei l iAy

[epeMeHHbIMI.I u yKa3arb ]-Ix cl t ' ry? Xorlt  eolpocbl Tal ioro pora H

He tBHO CTaBflTCfl B nOC,'IeAylOUIeM lI3,; lO)I{eHUlI,  l l l lTaTer' l !O pel io'

MeHAyeTCfl npoAyMaTb ,cyulHocTb Kail{ Ioro MeroAa' a raK}I ie efo

BO3MO)KHOCTI.{ [p!I  pe1geHn1{ gaAaq pa3. ' ] l {qHOfO rttna. 3aueTllNl, qTO

su6panuue HaMI' l  3aAaqi.{ Moryr I IoMoqb B peueHI.II l  MHofHx ,1P:"rI IX'
leolorau npuxoAltrcn HMerb .t teJo He rorrbl{o c auar' I l l3n\ ' l  no-

cleAoBareJlrHocreft AaHHblx, Ho l t  cpaBHHBarb Me)l i , ly co6oii  pas-

.-rrrrrHbre pr4u ua6,un4euuil. Har.ls,uHufi ilpuMep - crpartlrpaQu-
qecKag KOppe,' Isunt npI,I  I .{3yI]eHII}I  pa3pe3OB IL' l l t  i Ipl I  3JIeKTpflqe-

cKoM Kapora)I(e cKBa)KuH. flpuuuua, no roropofi reo.norrl
I lC[O,'Ib3yIOT KOppe,Isqh]O,-flpOCTOe ]Ke.rIaHI{e ycKOpHTb nO.'Iyqe-
HHe feoJloruqgcxllx BbtBoAoB ti3 saxo,quposauuori uttQopltar{utt '
xpaHf l Iqei ic f l  s  6aHKax AaHHbIx.  Kpove roro,  feoJor l l  cra/ IKI tBalor-
cs c 3aAar{aMfi Kopper'If l I l l .r i l  B Tex c.lyqafix, I{of,u,a He MofyT cBoll-
MI t  CHJIaMI. I  peut t rb Bonpoc 06 gt le t taa"reHTHocr l l  . [Byx pf fAoB Ha-
6,r roAeH ufi . C"r a 6oe cxoAcrBo, c,'l Il lr1Ko M He3H a ql'lre,'lbHoe, qro6 bI ef o
Mo)I(Ho 6u.no o6napylKHTb BI43yaiIbHo, Moxer 6ltrl eblqereHo 3rl1-
MH MeTOAaMI'I, AalKe eC.IIH 3TO HeBO3MOX(HO rIpU I' iCnoJib3o3aHlll l

Apyrl4x npI{eMoB. Ko.[f iqecreeHHbte MeroAbl no3Bo"qsIor reo,' lorzll!{
pa'CCMaTpl'IBaTb OAHOBpeM€HHO HeCIiO"'IbKO [epeMeHHblX' r]TO fiBr'I9-
ercg MoI I IHbIM cpeAcTBoM pacn03HaBaHIr t  l l3y l laeMblx ooLei i roB.
Haroner{ ,  B ct rJy a6co,r rc tsoi t  t tunapt lauruocrr  onepaqNfr  B BbI-
r{rrcr'rurer'rbHofi nporpavMe Koppe,usuuottuuii aHar'ttI3 6pocaer est-
3oB feo,rofy. Ec,ru l ioppe"IgtrrloHHbte 3aBacHMocril, oqeBHAHiJIe reo-
.'IOry, He COf,' iaCylOTCfl c pe3y"IbTaTaMIl, [OJiyqeHHbIMlI uauttuOil,
reo,ror o6ssas onpeAe/'u4Tb npIIqlIHy sroro pacxolKAeHllg. O6ltqso
6o,lee rurareJlbuoe HccJIeAoBaHHe rlo3BoJlger BbIflBHTb ocJlo/i iHeHIIfl
I{ CMeUIeHI.If l, He 3aMeqeHHble IIpH nepBoHaqaJlbHoM l{cc!'IeAosaHIIH.
3ro se o3garlaer, qro reo,'Iof Ao!'Ix(eH u3MeHHTb cBolo uHTepitpera-
qr{ ro raKHM o6pasou,  qro6ut  oHa cofJ lacoBblBaJlacb c pe3ynbrara-
xilr, notyqeuHbiMIr c noMourblo BbIqi.IcJII.ITe"IsHofi uaruuHt't. CoeceN'I
uaoOopor, rlMerculuecfl B Hacroffulee BpeMfl B Ha[IeM pacflopn;i{e-
HHn flpofpaMMbr aBToMatnqecKoii Koppe,rflu]ru AoBoJIbHo rpy6sl lt
cocraBJIeHbI npocro B coorBercrBnl{ c xoAoM l.tttclell, [cno.nb3ye-
\lbrx reoJlofaMu. oAnaKo no Mepe npoAo,lxeHat tlcc,'IeAosaatift no
KoppeJrflqfir{ Mox{Ho o}KI{Aarb, uro 6y4yr co3AaHbI BecbMa no.'Ie3-
Hbre aJrfoplrrMbl, Koropbte no3BoJltr 3HaqureJllHo o6.lerqum pa6o-
TV reod'lofa.

E6"rtruyro qacrr, MeroAoB cpaBHeHrig AByx urv 6o"tree noc"leAo-
BaTeJrbHocrefi :noxso pas6url ga LBe 6o,rsurue Karefopl,lH. B nep-
Boji Hs Hux flapbl AaHHbrx Mofyr 3aHHMarb To'lbKo oAHo no,' io)t(e-
nire, LI Hall]a 3aAatla - oIIpe]leJrr.irb creneHb cxoAcrBa Me]KA] 3TIt-
r\.rir AByMg troc,rreAoBaTeJIbHocrflMu. B xaqecrse npaMepa N{oil(Ho
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paccMorperb cpaBHeHr.re AnQpaKrorpaMMbr HeH3BecrHofo MHHepaJra
c l ler'rbro efo r.rAeHTuQuxaquu c HeKoropbrM prAoM craHAaproB.
Cpanueuue co craHAapraMH npoBoAuTcfl He roJrbKo no r.rHTeHcriB-
H-ocru orpa>Kenlrs, Ho H rro coorBercrByrouleMy efi yr.ly orpa)KeHrfl.
Hanplluep, HHKar(nx BbrBoAoB HeJrb3fl cAe,rrarb, ecJrn cpaBHHBarb
I.IHreHCr.rBHOCTb OrpalKeHIlf l peHTfeHoBCKHX .lyuefi noA yfJroM 20
20" c nsreHclleHocrorc orpaxieurlf l rroA yrJroM 20 30'. ' !,axe ecrrH
Be.nl lqHHa r iHTeHcHBHOCTr. t  OArrHaKOBa, CpaBHeHUe COBepIXeHHO Jrr r -
ueHo cMblc,'ra.

Tor  $arr ,  qro AaHHbre,  aHa,rofnqHble [prrBeAeHHbrM, ganl ]caHbr
B BHAe noc,rIeAoBaTe,'IbHOcTH, He HMeeT SHar{eHLIq, TaK XaK raX4rti i
3 , IeMeHT prrAa paccMarprrBaercf l  KaK oTAeJrbHas I {  He3aBHClrMaf l
nepeMeHHaf l .  HureucHeHocrb orpax{eHtrr  noA yrd ' roM 20 20" xapar-
Tepri3yercfl o4Hoft nepemeHHor:r, a sHTeHcuBHocrb no4 yr,ron,t 20 a
30" - apyrorl. Mero4tr cpaBHeHnr raKHX [ocJreAoBare.nlnocrefi
Mbr paccMorpnM noApo6uo e r , '1 .  6  (cu.  xuury 2) ,  rAe yKax(el r
MHOfOMepHbre KpHTepr{H cxoAcTBa It paccMoTpriM 3aAaqH Kd'raccH-
Snxaqilu I.I AHcKpHMnHaHTHoro arailuga. B eroHt KJIacce 3aAar{
no.10)KeHrre Ha6"rrrc4eur.rfl B frocr'reAoBaTeJrhHocTH cr'ryxHT AJrg efo
u4eHruQuraqtzIz c 4auHori nepeueHHoii r{ He r]fpaer 6o,rrrue un-
raNoii oo,rrir.

Hao6opor, HeKoropbre H3 onr.rcaHHbrx B AaHHoft r. lase MeroAoB
ocHoBaHbr Ha paccMorpeHr.ru nocJ ' reAoBare, l tHocref i  AaHHbrx KaK
nsr6opox r r3 HenpepbrBHoro MHoxiecrBa ua6,r rcgenvf i .  AnpuopN Her
HI IKaKHX npHr{HH CqUTaTb,  qTO OAHa H3 CpaBH[BaeMbrx BeJIHTI I IH
Jyqlire Apyroft. Taxue MeroAbr, KaK B3arrNIHar Koppe,'rf lrrr.rf l H acco-
IIHarrng, Hau6o,qee 6nr.rgru feo.rlofaM, Ho, K colKa,'IeHHIo, HX [pHMe-
HeHrie orpaHi l r reHrro,  TaK Kar i  oHH He AonycKaror  neueueHui l  t r lac-
ura6a oAHoro pa3pe3a npr . r  ero cpaBHeHHr.r  c  Apyr t lM.  , [ , ,1a ivHorux
TrtnoB noci le . (oBar€r ' IbHocrei r ,  paccl {arpaBaeMbtx B eror? r raBe,  I t3-
MeHeHnf l  rvracura6a He rpe6r-ercf i ,  i l  r ro3ToNry rpyAHocrei i  He Bo3-
Hr lxaer .  Or1uaxo cKopocru ocarKoHaKorr , ' reHuf l ,  HanpHMep, He f lB-
,rtrorcg nocrotHHL,rMrr, rro3Tolry crparnrpa$fiqecKne AaHHbte rpyL-
HO I3yqaTb C nOMOXIbIO CyUIeCTByTOTqHX MeTOAOB KoppeJrrultoHHoro
a Ha J ' t i t3a.

Kax rrlu yx(e orN{eqaru B r,t. l , nst.Mc,{LITeJIbHaq MaIIflzHa flB-
.rrrercg MorrrHbrM opyAXeM peueHlrfl crolxHbrx 3aAaq. OAuaro oua
r.iryna Lr Mo>Ker trpr.rHr.rMarb 6eccntrrc,resHbre AaHHbre I{ BbrAaBarb
cro,'rb xe 6eccuncJreHHbre pe3)'J'rbrarbr 6es Ko"'re6aHuft. Muoxecreo
npofpaMM aHaJrH3a floc,'rerfoBaTe.llHocreii pe3y/'rbTaTon na6"lrc;e-
Hrri i ttox<go ,' iefKo lto/ryqfiTb n3 pa3JII,tqHbrx IicroqHHxos, Ecr'II,I Ne
rrcno,r Ib30BaTb 3Tl l  npofparr) . rbr  KaK <<qepHHri  tu l r . tx>>,  He noHHr. ! taq
npoi isBol i i IMbIX B HHX onepaqt t i i  I r  HaJro)KeHHbrx orpaHH{euuir ,  ro
Jerxo c6urrcq c nyrn.  Mu Hageeucs,  qro onucanue MeroAoB rr
nprri irepbr aroii r,rasrl 6ylyr .qocrarogHbrivrlr A.rrf roro, uro6u on-
pele.inrrb o6,racrr lrpI{NIeHI.i\tocrtl Kax(Aoro MeroAa r{ noMoqb ro-
Hrr \ iaHrrro nporpaNrM. O, l ,Hat io B or{oHI{are" t r tHoi i  craAHIt  aHar ' t r r3a

1 0 6

Ilcc,rle.loB3Te,'Ib .LoJ'IxeH IIO,IalaTbct Ha cBolo HHTyHUlrlo' cro,rxuye-
rt1tlgb C salaueri, B KOTOpOii AaHrlble npe.],CTaBJ-leHbI B BliAe nocJle-
j,oBaTe.rlbr]ocTl.r, Bbr Mo)KeTe c qeJbi'o ] 'nopqAoqeHl'lt Ba[Iero Ilcc.']e-

AoBaHur 3a,qarb ce6e c, le4yIo[ I I ie  Bonpocbl :  a)  ua rarot i  Bo{ Ipoc
(eonpocu) s  xoqy ornerur t? 6)  l ia l io ts  r l l r I  Moux ua6,r rot reul t t : i?
a) rraKOB TIlir nOC,'reAOBaTe,tbHOCTll, O6pa3OnanHOii 1lOlyugli i lotattt
Ua6'rrc4eUltR natt?

Bnt ltox<ere AoBo,'IbHo 6ucrpo o6napy>t<urb, r{To orBer Ha trep-
nttf i eonpoc N{ox{Ho no,rYq}trb JIIi lub l loc"le qerKllx oTBeroB Ha BTo'
poil u rperuir. Ec"rH yuecrb 3To ,ro Haqa.la IlccJIeAoBaulif l, i l lo)KHo
u36e)Karb qacrr {  ueHyxHof i  pa6or l t .  B nporueHoM c, ' Iyqae cnoco6
c6opa AaHHL,tx Mox{er npeAorlpeAeJ}ITb \{eroAbl, I ioropbie Hy)liHo
I IC I IO ! ' I b3OBaTb  AJ f  l IHTep I I peTaU i i i l '  qTO B  CBOIO  OqepeJ .b  c l i ' l b l lO

of p aHnqHT O6,r acrr ucc,leAoB aHIlf l .

HHTEPNOJIf l  TIHOH HbIE NPOUEAYPbI

Mnorue LI3 oIIIIcbIBaeMblx HH)t{e MeroAoB IIpHToAHbI A.iI l AaHHblx
c paBHoMepHbIM pacl lod ' lo)KeHHeM B npocTpaHcTBe; HaoJl rcLeHi l f
l ioJlxHbl upoBoAl.rTbct c coxpaHeHHer{ oAHofo I{ TOfo )Ke aHTepBa-
! ' ra  Ha npniraor i  vrv Ha nepecer leHl i l l  l lHoro rnna.  KoHeqHo, Ha npaK-
TIiKe co6,' ircAeHHe STOIO yC,rOBHt r{acTo HeBo3MO)I{HO, HanpHlvlep
npn MHofHx crparurpaQHrIecKIIX IICcr'IeAoBaHLrflx H'r,I l rIpH _aHailu3e
,t-asgux us 6ypotux cKBax(l. lH, a rali i ie ,u,,rl on6opoli, co6paHHLlx
no MaprupyraM B cna6o o6sa>ressov paf ioue.  l lo : ro l ty  ueo6xoAu-
MO yMeTb OqeHI ' IBaTb paCCMaTpUBaeMble nepeMeHHLIe B TOqKax c
peryJrrrpHbrM pacnoJlo)KeHueM, Hcno"1ib3yfl I ' Ix 3HarIeHHs, nO.'lyrleH-
HbIe AJIfl pa3r' l l4qHblx [HrepBaJIOB. JT]l BOnpOCbI I13,{aralorcfi B
r , ' r .  5  npr  paccMorpeHHH nocrpoeHl l r  I I3o. l tHHrai i .  l lporpaM\{bI  no-
crpoeH14r t.rso"uHHI.l l? rrpeAHa3HaqeHbt A.itf l  pery"lapHoir cerH Ko,Hr-
poJrbHblx ToqeK Ha ocHoBaHuu sa6: t l0 leHHft ,  Hepefy"r l f lpHo pacno-
iloxeHHbrx B rrpocTpaHcrse. Bueulit it l i  eug, u ToqHocrb nocrpoeHnfi
riapTbl e 6Orll l loi i crerleHu 3aBucflT or Be,, ' lnql4Ht'I uara IIpHMeHqe'
l lofi cerg H or a,rfopllrMa, HcIIo,'Ib3oBaHHofo L,'tf l  [o,'IyqeHI{t oue-
HoK B ee y3Jrax.  Cef iqac Mbr pacc\ IorpuM oAHoMepuut i  a i ra, ror  atof t
3aAaqH.

B ra6,r .  4 .2 npHeegeHbr coAeplKaHl l f l  MafHI . {n n npo6ax I i3  Boi l
penu Crpuru Vorep.  B cessu c rpyAHocrrro or6opa npo6l t  6u,ru
B3qTbr c pa3r'IHIIHbIMH IIHTepBar'laMI]. Mecra or6opa upo6 6lt,. lu
TIrIaTeJrbHO HaHeceHbI ua a:poQorocHIl\!KII, nocJle rlefo r', lexl-v HII-
lvi l ' l  H3Meptr]lHcb paCCTOgHUfl .

I4s 6o,' irrxofo quc,'ra r{eroAoB, c ttoMou{blo I(oropbrx Moxiao Il3
IIepery,' i tpHO paCnO,'iOX(eHHblx AaHHblx nOJ'IyqllTb OUeHKII A"rIt pe-
ryatpHoro pacIIoJ'ro)KeHIJfl, Mbr nolpo6Ho pas6epeu ror' ' lbKo ABa.
I iepr iuf i  -  nau6o,ree npocrof i .  3ro 'verox, 'npocio i r  . r t tuef iso i t  l tu-
TepnOJIfl i IHIi Me>KAy SaAaHHbIMI'I TOqKaMu, nO3BOJIslouIHIi l loi-iytlI lTb
oueHr{r r  B npoi \ ' tex<yroqr tbtx roqr iax.  Prrc.  4.1 r l . r ' lx lc lp t ipv€T ' ; r \ r'!
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T a 6 t u a a  4 . 2
Aoa,(qarr nrrvrepeerfi coAepxaHlq MarHuc B BoAax

p. Cepunr Vorep (paccrocHfis ficqncrrrorcs
or ycrbs peKlr Ao mecr oaarun npo6)

P a c c r 3 s s u e ,  l r

Puc. 4.1. JIuHeiiHaq t{HrepnoJlsqut
Me)KAy TOqKaMH IIOC'1e;XOBaTe,' lbHOCTII

-NAHHbIX

orrpeAeJreHr.rfl oAHori ToqKu B lrHTeprro!-lf lrIHoHHou npol(eAype TIje-
6yerca r {crroJ ' rb3oBarb ' roJrbKo ABa 6, ' r [x ia i iu ]HX 3HaqeHLIg.  Ecnl l
ucxoAHble Aa rIHbIe IoABepxeHbI 3Har{uie.rbHoMy B,lutHHIo cI|LIail-
IIbIX H3MeH€Hll, i. 'rr.r IIO/IyqeHHble B pe3y,'IbTaTe I,lHTepIIOJIflqHII HO-
Bbre 3HaqeHnr{ laKxe Mofyl' HMeTb HeAonycTr.rMyro cJyrrafiHyio I.r3-
MeF:qaBocrb. o6a ST}I MoMeHTa yrlHTbrBarorcfl B MeroAax, npeAHa-
SHAI]CHHbIX AJLfr  HCNO,I Ib3OBAHHfl  6O"ICC ABYX NCPBOHAqAJIbHbIX

3HaqeHr.rft H ocHoBaHHbrx Ha nporlelypax ycpeAHeHllf l, HcnoJlb3ylo-
ulr.rx B3BerxeHHbre paccrosHHfl. oAsaxo MeroAbr ycpeAHeHI-If l, Koro-
pble 6yAyr paccMorpeHbl I{Hxe, IIpH H3dro}KeHHH npoqeAyp crJla-
)KHBaHHfl AaHHbrX TaKX{e LrMeror HeAocTaTK[" Hanpuuep, 3HaqeHHe
nepeMeuHor? B [epBoHaqaJrbHoii roqKe np].r riHTepno"ltulzn He o6fi-
3aTeJrbHo coxpaHseTcfl, TaK KaK llor'ryqeHHoe B pe3y.rrbTaTe ycpeA-
HeHHfl HOBOe 3HaqeHHe MOXeT nDeBbrrrraTb (U;tU 6anr MeHbrlie)
3HaqeHI,tq B 6,,IH3,,IeN{auIHX Tor{Kai Hs-:a e,rHtHrg 6olee VAaJIeH-
HbIX TOIICK,

Ec,rH nepnoHar{a,ribHbre AaHHbre pactro,tox{eHbr HepefyJIrpHo H
npoMe)KyToqH ble 3H aqeHI,lfl Ao,1)KHbI 6 bITF, B blr{HCJIeHbI A,'I g Ka>KAO ii
IIapbr Ha6JrroAeHuii, ro rrpuMeHeHue .rHHeiiHoti r. iHrepno,tflqHr,r, or-
pa)Karoqeft paBHo\iepHocrb lr3MeHeHHfl nepe\{eHHori Me}KAy Korrr-
po,'IbHbiMrr ToqKaN{[, Bno,rrHe onpaBAaHHo. o4HaNo B rro6ofi SaAaqe,
B Koropori ltprrxoAr.rrcff l{cnoJrb3oBarb HHTepnoJrsuuFo Ha6,'rroAaeMbrx
AaHHbrx, BcefAa cJIeAyeT I{MeTb B BIrAy, r{To AJIfl no,'IyqeHuq OIIeHOK
HeJrb3fl Lrc[oJrb3oBarb rro6oft MeroA. To.rnocrn nolyqeHHoro pe-
syJIbTaTa SaBIicaT oT [, ' ioTHocT]r [epBoHaqaJrbHblx AaHHbrx, ucnoJrb-
3OBaBUIAXCff npl{ noCTpOeHLIE CeTH, W HnKaKafl HHT€p[O;'1fI{Iifl He
IIO3BOJIHT HaM yflyr{Ull'iTb pe3yr'IbTaTbI aHar'lIl3a, eC,IlId IICXOAHbIX

AaHHbIX HeAOCTaTOT{HO. HailpHMep, N{br MOf,rt I  6U OrleHUrl COAep-
)KaHIIe MafHLIf l  B peKe c HHTepBa,' IoM 500 M HJII{ Aa)Ke c }.rHTepBa-
JIOM 5 M, OAHaKO COBepIXeHHO flCHO, qTO 3rI{ HOBbie 3HaqeHHr He
AaAyr HaM AorroJrHr.rre,'rbHofi HHsopMaqlIH o pac[peAeJreHHr.r l.r3y-
qaeMoro sJreMeHTa B noToKe.

Tenepr Mbr paccMorpul,r MeroA rro"ryqeHr.rfl paBHoMepHo pacno-
JIOX{eHHbIX B [pOCTpaHCTBe AaHHbrX, OCHOBaHHbTX Ha UC[OJIb3OBa-
Hr.lH BCeX Ha6JIIOAeHHft UeX4y trOC,leAOBaTeJrbHbrMH TOqKaMI{, B KO-
Topbrx 6n.rru no.nyqeHbr oueHKu. SToT MeroA Ha3brBaercfl MeToAoM

Co,u,eDxaHI.Ie lrarsxg, r/r

0 , 1
1820
2542
2BB9
3460
4586
6020
684 I
7232

l 0903
r l09B
11922
l 2530
l 4065
14937
t6244
t7632
l 9002
20860
2247 l

npolle.lypy. f lpello,roxfiM, qro Yt u Yz - Ha6,rroAaeMbre sHarreHriff
B T0rri iax Xr tI Xz, H MbI XOTHNI OIIeHI,tTb 3HalteHHe Y' S T.}qXe X'.
Cqulaq 3aBl icuMocrb B r lpoNrel t lvroqHbrx roqKax, ' r r . rHei iHof i ,  3Haqe-
Hne Y' B ToqKe X' ruoxuo buquciurr i lo cneAyrour,eii $opnay,re:

v-t -
I Y - v ) ( x ,  -  x l )  |-------:::---T (4 .  1 )

-xr - Xi

l{Huvll cJIoBaMH, Mbr lpeAno!'rafaeM, qro pa3nocrb MexAy 3Harre-
rlLtflM;,w. B AByX COCeAHT.TX TOrlKaX rBrrreTcfl .ltr.rHefiHoii syHxqHeii
pa3Aensrcqero HX paccroflHr.rf l. 3Ha.reHrie B ToqKe, Jrexaqerl ro-
cepeAltHe Mex(Ay AByMs Ha6,'rrc,I,eHI.IrrMH, HaXOAHTCfl TOTTHO rrocepe-
AUHe Me)KAy 3HaqeHHgMLI B AByX npr.rJrexaqux ToqKax. E,ruxair-
Ueii roqxoii K Ha6JIIoAeHHro 6yAer roqKa, 3HaqeHne Koropoil 6nuxe
Bcero K 3HaqeHHrO Ha6r loneHug.

Hecuorpa Ha flpocrory npoqeAypbr,rruHefiHofi nurepnoJrsr],f irr,
BO MHOTHX C.nyqaf lX OHa 06"raAaeT HeKOTOpbTMH HeAOCTaTKaMrr .
B c"nyuae,  KofAa qucro paBHoMepHo pacloJro)KeHHbrx roqeK rrpn-
6.nttgure,rlgo paBHo rluc"'ry roqeK Ha6.nrc4euuli u nocne4Htre 60,'ree
Hr'rn MeHee paBHoMepHo pacnpe,r,eJreHbr, 3ToT MeTOA AaeT yAOB,'reT-
BOpHTeJbr{bre pe3yJibTaTbr. oAHar(o ecJrH ToqeK Ha6rroAeHr.{ f l He-
NIHOTO 6O,'INUJC TOqEK, IIOJIYqAIoIIlIiXCfl TIOC,'IC I.THTCPIIOJISIII'IH, TO
66.nlurag qacrb [epBI{qHbIX AaHHbix He HcloJlb3yercq, TaK KaK Ar' I f l

r 63

6 4 L
8 , 6 1
5 ,24
5 ,73
3 , 8 1
4  ,05
2 ,95
., <-7

3 ,84
2 ,  86
1 , 2 2
1 ,09
2 , 3 6
, 9 4

2 ,05
2 ,23
o 4 ,
0 ,87
| , 2 6

ifl

r69



Pttc. 1.2. I loc, ' reJoBaTe, ' rbHocTb AaHHbIx,  paccMaTprrBaeMaq KaK
uufl liJrrr <ripuBaq npqMoyIoJ'IbHHKoB>

48

cryneHuaran Synx.

Pirc.  4.3.  PanHo:uepHax npocrpaHcrBeHHaf l  r rocJreAoBareJrbuocrb,  nonyqeHnaf i  H3
IrepaBHoMeprro pacno, ' roxeHHbrx ,qaHHbr.{  nyreM npf lMoyfonbHoro HHTefpHpoBaHHn.

f l lo tu,a; ,u JaurprrxoBausoi l  o6racrs raKar >xe,  KaK r{  da puc.4.2

uprNioyfo,rbHtrKoB. I,IcxoAsure AaHHbre Mo)KHo [peAcTaBurb B BIr.],e
cryneHqarol'r $i 'nxqrin, HMeroueft B lrHTepBar're N{exAy noc,'reAoBa-
TeJrbHL,rMrr Ha6,'rroAeHHflMr.l rrocTorrHHoe 3HaqeHue. flplrlrep TaKor?
Qyur<qun npeAcraBr'reH Ha prrc. 4.2. Ecnu rpe6yercfl rr3o6pa3l{rb
pacnpeAeJieHlre c paBHolrepHoir  cerr rc ,  ua/ Io nocTpohrb Apyryp
cTyneHrraTyro oyHKulIIo, Ho TaKy]o, rrTo6br n/'roxlaArl rrpflMoyfo,'rb-
Hr.rKoB c paBHbrMlr MeN{Ay co6ofr ocHoBaHHfM:l/. 6bt.\H paBHbr coor-
BeTCTBeHHO nJOIqaAffM I{CXOAHbTX npgMOyfO,'rbHHKOB. TarOe paC-
IrpeAe,' ieHLIe npeAcTaB,'reHo Ha pHc. 4.3, rAe noryr{eHa riocreAoBa-
TeJIbHOCTb paBHOMepHO paCnpeAe, ' reHHbr, \  3HarIeHHri ,  KOTOpbre
COOTBeTCTByIOT,I ,aHHblM, npeAcTaB, ' IeHHEIM Ha npeAbrAyUIeM pHCyH-
Ke.  O6e saurprrxoBangbre n, ' roulaAu paBHbi  Me)Kir ,y  co6of t .  3ra npo-
ueAypa HMeeT To npeul ly [ IecTBo,  qTo oHa yr{nTblBaeT Bce AaHHbIe
BHyrprt HHrepBaJra, coAepx{aqefo ror{Ky, A/'rf l Koropori rpe6-vercff
noJryqHTb oueHri\ '  3HaqeHrrq r{syrraeMoft Be,'rf iqxHbr. Kporue Toro,
nocKoi lbKy r r rou]zAb,  orpaHrrqeHHaf [ rocTpoeHHbrM rpaQHKOM, paB-
Ha n" [ox la,q i t .  o fpaHLlqer inor ' r  nepBoHaqa, tbHbrx{  rpaoHKo}, r ,  To Ha-
6"rrcAeHl.iqlr, t:cnoJrr,3yeN{blM A/,Tfl no/'tyqeHlIg otIeHKII B ToqKe, Ao.xxi-
HbI  6brTr ,  r rprrn l rcaHbr Beca,  f iponopur{oHaJlbHble AJi r ]He Tofo } rHTep-
BaJra,  KoToprr i i i  rnr  oTBeqaeT.

Hecltorpn i i i i  ro rrro reoper!iqecKli no.[\ 'qeHrre oueHoK il lero;\o]l
I Ip f lMOlrOIbHII l iOts OqeHLr I lpocTo,  OHO I IpOACTaBJSeT HeKOTOpble
rpyAHocrr t  npr t  nporpaMMupoBaHrrr r .  14cro, ' rb3yf f  nepB,vro no. tyqeH-
H!' l ,O OI{eHKy, Bbl t l l lc i l t le I I  npoI t3BeAeHI. Ie paCCTOflHII f  .1,O C, ' ICA\: IOII {€-

ro ria6JrroAeHllf l Ha efo BeJ[rt{LIiJy, r{To AaeT Harvr n.lou{afb 11pfl\ro-
)'fo"rrbH14Ka; Aafiee npoii3BoAlrM Te >Ke Bbrr{l ic,. ' ieHr{ff, AJrfi Bcer Ha-
6"trogenuit, noKn He no,'IyqHM oqeHKy B nocr'reAHeii roqKe. 3ra
OUeHKa OnpeIe,'If leTCfl B pe3y,'IbTaTe CyI{MHpOBaHIIff \ ')Ke HailI,eH-

l a n

Hblx nJloula Aeil u AeJIeHHfl cyMMbI Ha Be,' l l iqHHy nHrepBaJla' BLI-

6pauuoro AJII noJlyqenufl otleHKu. Haq-a.nlsoe 3naqeHue B oqenn-

eaeN'Ioft ToqKe rIocJIeAoBareJlbgocrl{ nut6upaerca raKl' lM xe' Kali H

s 6rr.{)Kafiuleft npeAuecrBylouefi AaHHoii rollKe.
Pasrr.IqHe rr,r6xay 4eyua ltporpaMMaMII Bblcrynaer oco6enHo

fiBHO B TOM C,'Iyqae, KOrAa I{CXOAHbIe AaHHbIe pa3po3HeHbl' H Me)li-

Ay AByMfl Ha6,rro4euurMI'I nplxoAl'Irct f loryrlarb 6onee oAHoit
orleHKri. f lpu ;rnHeitggft [Hrep11o,'tf lUu]I l lblqHcJIsIoTCt 3HaqeHllf l,
p acrroJroxeHHbre Ha flpfl Mofi iuunu, coeAr1gs1oxleii gae 6.lgx<aft urlte
3aAaHHbIe roqKr{. Hao6opor, B MeroAe [ptMoyro/rbH]iK9B CTpOflTCg
oueHKH, paBHble nepBoMy Ha6lr loAeHI. { }o '

f lpn i rsyueHHr.r  3oHd MeraMop$HsMa BoKpyf  uHrpy3HBa 6l t " ' ia
onpo6oBaHa cKBalKlrHa, npo6ypeHHaq IIep[e_HAI'rKyJIflpHo K KoHTaIi-
l 'y HHTpy3HH C BMeUIanUll-IMI{ [opoAaMI4. I(epu pacroJIoJII{ ' H BCe
KpltcTaJrJrbI fpaHaTa, pacnoJIolKeHHbIe Ha noBepxHocTH, H3BJIeK,'1H
r1 npoaHaJII{3HpoBa,'riI cneKTpoxHMI{qecKIl\{ MeroAoM Ha coAepxia-
rrlre xeJre3a. Kar paccTotlHllf l  MelKAy KplIcTa,' lJIaMI'I, TaK H coAep-
x(aHr.re )KeJIe3a B Hrrx KO.rIe6a,'If iCb B luHpoli ltx [peAerax. Aasslte,
noIyqeHHble B pe3y,{bTaTe sTOfO 3IiCnepHMeHTa, npHBeAeHbi B
Ta6h. 4.3. Xe.irarentrio 6bt, 'Io 6u norry'Irttb c I{x noMolqblo o6uy}o
Iraprr.IHy r.I3MeHeHUft B COCTaBe fpaHaTa, oAHaKo 3TI' l AaHHbIe Ka-
)Kyrcfl AoBoJIbHo He3aKoHoMepHbIMIl u He noAAalorcs rpqMoii ItH'
Tepllperarll1lH. B Ka.IecrBe nepBoro [Iafa [poBeAeH]rq_ aHailu3a
r\{ox{Ho nocrpoirrb Hx oqeHK}I AnR paBHOMepHOft CerH. xeilareJlbHo
B Kar{ecrBe r.rHTepBaJra MexAy roqKa}ll, l  eu6parl paccrosHl{e 0,5 lt.
3,qecl MbI craJIKLIBaeMct c noJIo)KeHlleM, orJIl ir{arcurul{cg or pac-

T a 6 " r u u a  4 . 3
Co,qepxanue )KeJte3a B rpaHarax D3 KepHa cKBaxBHbt,

npo6ypeHuofi a"'rMasnofi xoponxofi
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cMorpeHHOfO Bbrrrre c,'ryqafi f i3yqe'rtf l COAepxaHfif i trrar'Hs B BOAe;fia6lroneguii sHaqra reitHo 6onsure, qeM ueo6xo4i.ruux oqenoK,'a HalIIa qe'Ib - coxpaHltrb' HacKo,'rbKo aro Bo3Mo]KHo, IrcxoAH],ro
t tHQopvaqHrc.  B orou cJyqae MeroA npsMoyror , rbHHKoB rrpeAcraB-..IIteTCfl 6O,ree rIoAXOAgrr{I-,INr A,.rrr nOr,tyqeHI.rfl OrIeHoK, r{eM MeTOA.naseirsoil rrHTepfio,'rf i u,rra. OAsa rio qvtiurenrc peKoMeuAyercff tror,r\,-qrrrb oqeHKil no AaHHbru ra6,r. 4.3 lr tert, Ir ApytrM *""oaunn"'i,
3areM cpaB't 'trb rlo"ryqeH'bre pe3yJrbrarbr AJIfl yacHeuHa pa3Jr'q'f
Mexij ly 3TilMll NreToAaMU.

-  -  
B reo, torr r r {  f ipor{eAypbr c  paBHoMepHbrM i lpocrpaHcrBeHHbr} I

paCnpeAe,leHUeNI qa'{e BCenO ,,Cno.rrb3OBa,'rr. lCb rrpn, ,,OX.OTOBrie
: l , lT : l ! ' . tHqet t iHX AaHHbrx ( t tcc.ne1onaHua paspe'eo" , 's lnncei i  uoypoBbIX 

fypna,rax ,rr Ap.) AJrr npoBeAeHr.tf l BpeMenHofo rpeHA_aHaJl t3a.  Sror  l teroA,  B C) 'UrHocrn.  Roroerc,  He r {eM HHbtM I iaKfipoqeAypofi cr,,rax,BaHufl, r{ A,rrq cBoefo npHMeHeHHr rpe61.erpaBH'NlepHoro pacrroJro)KeHrrr r  AaHHbrx n npocipaucree.  Taxf ie  ne-ToAbI aHa"M3a.. BpeMeHHbrx pfiAoB, KaK aBToKoppeJraqnouuufr rrrapMoHnqecxrr i i ,  raxxe rpe6yror  Adl r f l  cBoero npl iMeneHtrq paBHo-
MepHoro pacflpeAeJ're'rrf AaHHbrx. B uacroqqee BpeMfl MeroAbr
aHa,'tH3a epeueuHdrx pffAoB, no-BnAHMoMy, 6o,ree 

'*ourno,", 
qe\{

Apyrlle MeroAbr r{3yqeH}rr rroc,rreAoBarenrtrocrefi ua6,rrc4euHir, rr,BepoflTHO' e 6nfixrari i lree BpeNrrr uarilyr rr 'poKoe rrpHMeHeHre.
OAsaro gTH MeroAbr rpe6yrcr 6o,rsrurrx'l,raccuebs nH$opi,raqufi , rrroorpaHuq'Baer B.3MO)KHOCr'' HX npuMeHeHr.rfl x crparilr iaQauecxnlt
nocd'IeaoBaTed'IbHocrfiM lI al{aJrr{3y xopouo pasnegaHubrx pyAHbrx
rvrecropoxAenuii. Heroropblg pesynlra^ru 6u,ru no,ryue"" npn rry-qerrr'rlr [ocJreAOB are.nssocrefi M H Hep a JroB, H a6.rr rclaelaux e ui,rr'Qa"x.Ho ero 6y4er noApo6no pucct,oorpino **u.

IIENI.{ MAPKOBA

MnorHe reo,'ror[q.ecK'e ]rccJIeAoBaHHr cBs3aHbr c u3yqe'rreNI
ttocJreAoBareurosocreft pe3y,']braroe Ha6,nrc4euuft, *oropo,6 trpeA_
craBrI IeHbI  B3atrMoucr( ,T loqaiou{r rMr{ ,Apyr  Apyra,cocrosuHqN{a.  B '  xa_qecrBe np[N{epa Mox(Ho IrpHBecTH ro.reqHltl i  noAcrler coAep}KaHlrl
MHHepaJioB ' 'o  lepeceqeHuro u, rusa,  I (OfAa Har ' IHqHe roro n"ra ugo-
ro MrrHepaJra orIpeAe,.rqer cocrorrHr.re B AaHHorl roqxe. f lpu Hsyue_
HHU crparlrpaQrruecnllx pa3pe3oB l,,rrr cKBalKltHL,r, cexyureit soHtr
PYAHOTO TC,I  A,  HA6N IOAAIOTCfl  TIOCJICAOBATETbHOCTA THTOJIOIHqCCKUX
TIIf iOB IOpOA' t(oroDbrM MO)KHO Aarb aHa,rofr.rqHyro xnaccuQaxau[]o.
H a 6 " r r o l e H u f l  n u  n c p e c e q e H t r o  M o , r * r o  f l p o B e c T i l  c  p a B H b r M l r  H H T e p -
Bar' laMH I ' I . [ I1 ]Ke pacnorTox{rJrb rrx nl loH3Bor'tbHo, KaK aro o6ut.{Ho
Ae, ' raerct  [prr  u3yr{eHf l r {  crparufpa$uuecxux pa3pe30B. B nepaolr
npl' lMepe Mbt N{oxeM oNilrAarb rrofiBr'reHufl o4Horo H Toro xe co-
cToflHLIfl, T. e. HeCKoJrbi{o rrocJreAoBaTeJrbHbrx Ha6.lrc4enuft uoryr
norracrb B oAHy rr ry xe r{arefop'ro. 3roro, oqeBHAHO, ue nDonsoil-
t72

J.eT, ecJIIH Ha6,' l l .oJeHIIR Ae.qaloTcq To"'IbKo
ts TOqKaX Ii3MeHeHIlfl cocrotHHs.

,[,agsue, Bxo!,quue B 3TI'{ rtocJIeAoBa-
TeJIbHOCTll, B CyuIHocrl 'I, TaKHe X{e' KaK Te'
KoTop bIe I.lcno,'Ib3)' IOTCf tlpH aB-rOKOppe,rfl -

qnu }  esaaMHoi i  r iopper ' t f lu I {u.  Tenepl ,  o l -
r{aKo, MbI 6ylert I l3yqarb He pacIIoJIo)Ke-
'f l{I{e cocroggtlt i B noc,'IeAoBare,'IbHocrll '
a npupoAy rlepexo.I 'a Hs oAHOro cocrotHHfl
B Apyroe. Mtt pacctltorptlM Nlero,r,bl, Koro'
pble coBceM He ilcl lor' lb3yIOT IIHQOpMaUIITO
o [o,rlo]'r{eHuu sa6no\eHnli nHyrpu nocd'Ie-
AOBaTeJibHocTI.l, Ho 3aTo [o3Bo!'ItIoT no,' iy- ,
vnrl uuQopN{aIII{to o reHAeH(IIu oAHoro \
,cocTogHHfl c,rleAoBarb 3a ApyfHlI.

.[,anurie ra6n 4.4 [peAcraBr'Iqnr crpa-
rurpa$nuecrrrft  paspes, rso6pax<essuft ua
pt tc .  4.4,  B KoropoM ocaAoqHble [opoAbtr0f
oI]peAe.rrgJr]Icb B nocJIeLoBaTefibHblx roq- L
Kax,  pacrro, Iox(eHHbtx Ha paccroqulra 0,3 nt .  t
KaxAas f l I - I ro. [onlqecKaq pa3HoBl lAuocr l  5 |
6u.na orueceHa K oAHoMy H3 qerblpex Bsa- F
HMHo rrcKJrroqarcqHx Apyf Apyfa cocrofl- E
wttit - necqaul{Ky, li3recrggKy, c,'IaHIIy n 0 L

]'rJIIo, Koropble yc,'IoBHo 6u.nn o6oenaqenbl
iooreercredsHo 

-4, 
B, C, n D. Moxso no-

crporirb Marpllqy [opflAKa 4X4, s xoro-
pofi yrasunaercfl, cKoJrbKo pa3 .[,aHHoe co-
.croqulre c,'reAyer 3a ApyrI{M. Marpaqa ra-
iioro Tn[a Ha3brBaercfl rrrarpuqeii nepexoA-
Hbrx qacror. flpulrepu raKtx Marpl{q ttpt-
BeAeHbr Hrixe. llcc,'re4yeuuft crparHfpa-
$nuecruii pa3pe3 coAeplKl4r 63 Ha6nple-
F{rtt, rloaroMy I{NIeercn (n-l) :62 nepe-
xo4a. MarpHuy c,ireAyer ql{Tarb or crpoKa
ri cro.n6qy. 3ro, Harrpr{Mep, o6osHaqaer,
r{To nepexoAy H3 cocrotHIIS A e cocloqHte
C coorBercrByer s,'IeMeHr MarpHIlbI ats,
T, e. gcJIIt Mbt xoTltM 3Harb, cKo,'IbKo pa3
ocyulecTB,'rf lJrcfl rrepexoA H3 crpoliH c Ho-
MepoM A s cro; r6eq c HoMepont  C,  Hrsr  ynN-
ALIM, rITo trepexo.u. lI3 cocroqHtn A s co-
crof lHrre C npoa:ouren 5 pae no ecef i  no-
cJIeAoBaTeJIbHOcTr{. AHaJIOril.{gO, ?il lreeTcfl
IIrrb nepexo.rr,oB ri3 cocrosHrifl C e cocrog-
gue A e erofi noc,[eAoBare,'rbHocrn: 3To glrcJro - 3JIeMeHT Nrarpri-
qbr, crorurufi na nepeceqeHuu crpoKu C w cron6\a A. Marpriqa
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Prrc. 4.4. Crparrarpatpu'-re-
cKHft  pa3p$, B KoropoM
,THTO.'IOIAqeCKIte COCTOTH I'lt
B3aHlrHO HCKrrOqarOr Apyf

Apyfa:
A - n e c v a H H x ;  8 - u : e e c r -
u t x ;  C -  cnane4 ;  D -y foab
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T a 6 r u \ a  4 . 4

CrparurpaQuuecKac nocreAoBareJrbxocrb, flpeAcraBJrenHafl Ha Bnc. 4,4,
3aKoAl.tpoBaHa c noMot{blo qerHpex B3aHMHo }lcKnt()qarcqBx COcroqHfift:

necqaHlrK (,4), r .rsnectrnr (B), caaneu (C), yroal (D)

i lepexoAHblx r{acToT tBJrfleTcfl xoporxHM crroco6oM BbrpaxeHr{fl c,Ie-
AOBaHrrfl oAHoro cocroqHl.If l 3a ApyriIM:

B

A  B  C  D  
C y l l u n o c r p o K a t r r

t ) ^  D

n

Cylrlrn no cro.r6ualt

Orcio.qa, HanpttMep, BIlAHo, qro ec,'tt l  B HeKoropoli Toqxe N{bI
I{axoAliMcff B cocToflHuvr c, To BepoflTHocTb roro, qTo ,'II iroJIorl lqe'
cKag pa3HoBHAHOCTb Ha 0,3 N'{ BblIrIe rali)Ke ecrb c, paBHa 0,64.
'Bepogruocrb rofo, rITo 3Ta,' inTo,rlofuqecKag pa3HoBili l l ,Hocrb 6yler
coi rognnent  A,  pavua lB%; ona paBHa 70fo Ats cocrot lHl l t l  B I I
I l0/0 - AJIS cocrofiHHn D. Tar xar ?rH qerblpe cocrosHilf l 83allNIHO
ItcK,'IrcqaIor Apyf Apyfa i{ f lcqepIIblBaIor Bce cocToflHHfl ' TO Ji]lrO-
JrorrlqecKaff pa3HoBHAHocrb Ao.rt)I(Ha 6ttrt oAltoii I i3 qerblpe.\. f lo-
3TOMy CyMMa, 3aAaHHaf l  I IO CTpOriaM, paBHa 1000/0.

Ec,ru ltrt pa3Aer'II iM cyx,IMbI rlo crpoKar{ nepexoAHofi Marpll l lbl
qacToT Ha cyMNly o6qefo qlc,' la IIepexoAoB, ro NIbI noJlyql{r{ orHo-
cliTeJIbHylo Ao,rIo Bcex qeTblpex ,rI l{ro,rlornqecKIIX paSHOBI'IAHOCreii,
npeAcraB,'renHbrx B oroM pa3pese. Sror $axrop BepoflrHocreir Ha-
SbrBaeTcs MapfHHaJbHbIl,{, I ir ' i l I  QHticHpoeauHbl}I BeKTOpOM BepoEr-
Hocreri.

0,37

0 , l  l
o 4 J

0,08

Hanolruiru, rlro B f, 'r. 2 coBuecrHafl BepoffTHocrb ocyurecrBJle-
i { i l f l  AByx cO6lr r t i l i  ,1  u B paBHf l . r rcb

P (4 ,  B )  :  P  (B IA )  P  (A )

: I J H

P (B IA )  :  P  ( ,4 ,  B )  lP  (A ) .

Tai l i i r ' r  o6p: , :cr r ,  Bepo.arHoarb roro qro cocrotHne B 6y4er
- . reroBarb 3a cocrof lHrrer , r  A,  paBHa Bepof lTrrocr ! i  roro,  qro peaJrH-
3r'rorcfl o6a cocrosans A rr B, peleuHoii ua BeposrHocrb ocyu{e-

iiffi i:r:?l:'Jil:,,i; 
Ec'r i r n ep o n*o cr ir ocvirecrBrreH,s co6brr'fi

P(A ,B )  :  P {A )P (B )  r r
P18 i . 1 )  :  iP (A )P (B ) ) lP  (A )  :  P  (B ) ,

: .  e .  RFiot rHocrr)  Tor-o.  r t ro cocrof fHl ie  B 6t ' r ter  cne.qoBarr ,  3a co-
:TOf l i l i i t r l ' l  ,4 ,  eCr . ,  f l t JOcr0  BepOf lTHOCTb TO|O,  qTO COCTO'HTIe  .B  OCy-
'JecTBi rTCf  B  3TO\r  pa3pe3e,  r r  3Ta Bepof lTHocTb 3aIaeTCq COOTBeT-
' ' iBy lo l ] t r iM 3Jre ] leHToM n QuxorposaHHoM Bepof l rHocrHo\ {  BeKTope.

A l -
Lrs 2 |u l

D t _

A

0 ,78
0
0 ,  r 8
0

O6qar
cyM:l Ia

1 , 0 0
I , 0 0
I , 0 0
l  ,00

B

B C D

0  0 ,22  0  - l
0 ,71  0 ,29  0  I
0 ,07  0 ,64  0 , i l  |
0  0 ,60  0 ,40  _ l(Bepx)

C C B C A A
C C B C A A
C C B C A A
A A B C C A
A A B A C A
A C C A D A
A C C A C C
A D C A C ( H E s )
A D E A D
C C B C D
C C C C

l -  r8  0  5  0  - l
1 0 5 2 0 1
I  5  2  1 8  2  |
l -  o o s 2 - l

2 3 7 2 8 5

23
7

28
tr

63 O6uar cynlra
ir
cl
DL3auer r rn ,  r {To  cyMMbl  c rpoK I t  cyMMbI  c ron6qoa oAt tHaxoBbl  r lp t l

ycJroBr.ru, qTo pa3pe3 HaqHHaerct l t  KoHllaeTct B oAHoN{ I. I  roi\{  x{e

cocTogHr.rI , I :  B [poTHBHOM CIyr{ae ABe CTpOKH H ABa CrO.n6Ua Or,rU-
TIAIOTCS HA CAI.IHI{IIY. 3AUCTNU TAK)KC, IITO B NPOTHBONO,{O)KHOCTb

TeM MaTpHUaM, KOTOpble BbMIICJIq, ' IA paHbIXe, MaTpLrqa [epexoA-

Hbrx qacroT, Boo6qe roBopt, ecJIH [ocJIeAoBareJlbHocrb Haql '{Haer-

cg  H KoHqaeTcf l  B  pa3Hblx  cocToEHI ' Igx ,  HecHMMeTpHqHa,  T .  e .
a i i t ' a l t

TesAeHqurc c,{eAoBaHI.If l  oAHofo cocroflHl l f l  3a Apyri lM Mo}KHo
Bbrpa3HTb B BHAe MaTpl { I lb l ,  npeBpaTHB r iacToTbI  B  Aec fT I I t IHb le  Apo-
6rr-n,ru npoueHrbl. Ec.rtu xaxAlt i ' t  g, ' IeMeHT l-f t  crpoxlt  pa3Ae,' I [ i rb

Ha cyMMy 3! 'reMeHTOB l- i l  CrpOrtt,  TO noryrleHHafl Apo6b BbIpa3IIr

oTHocrrre,r lbHylo BenlirrHHy, xapaKTepn3ylouyrc, cKoJIbKo pas sa i-u

cocTosHileM 6yaer c,rreAoBaTb raNoe-"r[6o Apyroe cocrosHue. B ee-
poflTHOCTHOM C\1rbIC,Ie 3TH rIHC,4a f B.rrf lFOTC' OqeHKaMH yCnOnnOfi

beporruocr l  P( j l ; ) ,  
" .  

e .  BepoqrHocr l l  roro,  qro cocrof lHl te i  ro-
gBHTcg BcJIeA 3a AaHHbIM s Hacrosullt i i  NroMeHT cocrossrrer'r i.
(Mrr  nne,rn Heo6bI I {Hoe,  Ho 3KBt. lBa.r leHrHoe o6o3HaqeHue (P( l* r ) ,
Koropoe MolKHo ct{HTarb BepoflTHocrblo roro, qro 3a cocrosuttert i
6yaei c,'reAoBarb cocroflHi'te i.) 3ro o6osHaqenne 6yAer HcIIoJIb3o-
BaHO nO3)Ke.

I  t *
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Ec"rE sce BepoflTHocrn peaJrrrsarlaa cocrosnufi
ct{[,tbl, TO TaKOe }Ke cooTHorr]eHl.re BepHo H I|qtfl.nepexoAoB, Hanpr4Mep,

e nDVrOe,  ec , ' IH  nocJ IeAOBaTeJ lbHb le  cOCTOt IHHf l  He3aBHcHMbI '  KpHTe-
"o,ff it*"d. 

@-t)2 creneHeft cBo6oAbI, r$e m-qlrc!'Io cocroqgl'{ft
'(oa", 

crereHb ceo6oAH repflercfl B KaxAoft -cfpo-{e' raK KaK cyM-

Ma BeporrHocreu ts  xaxAot l  rcrpoK€ paBua 1,00) '  Kax I {  c  Apyr l lM}I

Tr{narvlrl KpilTepI4fl y2, t<a>t<p,af KaTerOpHfl AO,'l111Ha IlMeTb Ox(IIAae-

]{bre qacToTbI no MeHbIlIefi rraepe a,rs ugtu nepexoAoB' B arou npt' l-

riepe 3To He Tar{, HO Mbr MO)KeM npIIMeHI{Tb KoHcepBaTHBHbIft Kp!I-

repufi He3aBnclIMocrlI, BbIi lI{cr' lHB rIpoBepseMyIo t"'I1:lLIy A"1fl

ueiupex xareropuf i ,  y  Koropblx o lKI I r .aeMbIe qacrorb l  ool l rue nqt t t '

Ocra,rrsue Karefopul'I MoxHo xov6uHt-tpoBarb Ao rex [op' noKa t{-\

oxrrAaeMble qacToTbI flpeBblcflT ngTb' .
(ur . .opr"  eKr loqa' Ior  nepexo4u-A-A,  A-*C,  C*A u C' -+C'

KortrduuupyeMble Karefopl.l l l  Mofyr 6urs o6pasoBaHbl H3 Bcex sJIe-

;;;; 
"i6oru 

B, Bcex 3.rieMe'roB crpoKu D tr KoM6uHaIIuft nepe--

""^"""ajr ', 
A-jD, C*B u C'->D.' f lo, 'ryuaeuaq crargcrl ' IKa y't

I,JMCCT BI.I,U.

"  
( 1 8 -  8 , 5 ) 2  r  ( 5  -  1 0 , 4 ) 2  r -  ( 5  -  l 0 '  l ) '  I  ( 1 8  -  1 9 ' 3 ) 2  - L

i ' -  -  -  
B,s 

-  - i0,4- r-  loJ 
'  t2, \

,  n - 7 . 0 \ 2  r  ( 5 - 5 , 0 ) 2  |  ( 5 - 9 , 8 ) l  _ . ) n o o- 1 - -
t  

7 . 0  
'  

5 , 0  
'  

9 ' B

Kpurnuecroe 3HarreHHe x, I'ns,-AeBrrru ,creneseit ceo6o,u.st ri 5fls-uo-
ro ypoBH, 3Haq[Mocrr4 ecr l  16,92; npoBepfeMoe 3Har{eHlte sHaql. i -
re.rrtirO 1tpeBbI1rIaeT 3To qIiC,'tO, nOSTOMy MbI MO>t1eM 3aKJIKIIII'ITb"

qTO rr.{[OTe3a O IIe3aBuC]l[ IOCTIi [OCJIeAOBaTeJIbHbIX COCrOgnnft se-

BepHa, r.  e. cyqecrByer craTscrl lqecKlr 3HaquMat TeHAeHulIs A'rI f l

HeKoropbrx COCrOgsufi  HMeTb npeA[OrITeHHe B CJIeAOBaHI{I ' I  3a He-

xoropblM ApyrHM COCTO'HITeM.
Iioc. 'relb-eareJlbHocrb, e xoropoii  cocrosHl{e s oAgofi  TolIKe B

BepotrHocTHoM cMblcJle JIHIITb qacrHqllo 3aBl ' , lc l tT__or npeAblAyuefo

cocrofHll f l ,  Ha3bIBaeTCR tr, tapxoncroft uenblg. HaSeaHHaq TaI( B
qecTb pyccKofo MaTeMATVKa A. A' Mapxor:a, oua f lB, ' I teTct npo-

r, leiKyroqHbrM SBeHoM Me>KAy no"' IHocTbro onpeAeJIeHHblMI{ (Aerep-

\{IrHripOBaHuttruu) U COBep11IeHHO CJIyqaftHbIMIi nOC.; leAOBaTeJIbl{O-

cton,{u. Haur crparurpa$rnuecr<rrf t  paeiea yKa3blBaer Ha qenl Mao-
KOtsa [epBOfO nOpgAKa'  T.  e.  CTaTI ICTUTIeCKaf l  3aBUCHMOCTb
cyulecrByer MexAy AByMfl coceAHlIMI{ ToqKaMLI. CyutecrnyrcT TaK-
Ne cgor:rirsa MapKoBocrl{ Bblclxllx nopflAKoB' HanpHuep, noc,'IeAo-
BareJ'rbHocrl Maprooa BToporo [oprAKa yKa3blBaer Ha 3HalII iM]'Io
VC,TIOBHYIO 3ABI'ICHMOCTb MC}KAY TOIIKA I\{U, II PCAIUCCTBY}OUIH M I'I AA H'

B pa3pe3e He3aBH-
BCCX B03MO>KHbIX

P(BIA)  :  P (B IB)  :  P (B lc )  :  P (B ID)  :  P (B) .
3ro noseonfler Harvr flpercr(a3arb, r]To Marpru, BepoflTHocreri ne-pexoAa Ao,rrxna BbrrJrqAerb raK, KaK ecnu'6u uu.ioio,'"i,iruroru_qecKHX cocrossnrt  

1  ̂ o4nof i  roqKe crparurpaSn,u."noio'  u"r"pnu.ru6amu 6u coBeprreH'o He3aBrrcr4Mbrvrz or JilToJrorr4. B Tor{Ke, pac-roJroxeHHorl nuxe B.. HerrocpeAcreeu'ori 6;;r;;;;;."Mr"p",.iiu onr"-AaeM blx BeposrHocrefi--nepeioga 6yler cocrorrb us crpor<, Koropbrr_:r'rAeHrrrqHbr 3aAaHHoMJ nexropy ubpoot"o.r.i.-A; #;!.o .rpu-rurpaQauecKoro npr.rMepa oHa^l iueei nz4

rAe O -_na6,rrcAenHoe qncJro nepexoAoB u3
Apyroe, E - quc,ro o>KaAaeMbrx 

'n.peioao"
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B
B C D

0 , l  r  0 , 4 1  0 , 0 8
0 , l  l  0 , 4 4  0 . 0 8
0 , l l  0 , 4 4  0 : 0 8
0 , l l  0 , 4 4  0 , 0 8

nepexoxr O6u1ee ulrcao

[;gl fa=[,ij"frf"lii *i]

t ' : (4.2t

oAHOfo cocToqHHf  ts
rT3 OAHOto cocToqHil,

soil na AByx npeArlecrByloulfix rlarax.
C norr,rbnrrrc MarpI.IIrbI nepexoAHblx eepoarHocreft MbI

oueHllrb, T. e, [peAcKa3arb JIHroJIorun sa O,0 u (Ha gea
Aeurzn) Bbrue sexoropoii 4auuoft roqKll. flpe4no"'toxuu'
HaqaJrl{  c n3BecrHsKa (cocroruue B).  VxasauHbie HHxe

l2-201

A

A I -  0 ,37
v a  B  1 0 , 3 7

c  I  o '37
D l_  0 ,37

-^-{-y-Mo)KeM cpaBgnrb sry Marpr(y o}KHAaeMux nepoaruocrefinepexoAa c ua6,rIoAa-euoii i larpHqei? " nepexo4Hbrx Bepoflr'ocrei.r,Koropyrc N{H Aeficraure,rrb'o Ha6,rn4aen ',pH npoBepKe runore3 0TOM, qro BCe JrriroJror[qecK,e cocroqHi,q^HesaeHcaN'ri or HenocpeA_
::::119 _"peArxecrByrorrux cocrosnaa. oio ;;;;;;;;"; n'onoou1ooKpI'ITepHg yt' npwle' cHaqaJla orHoue'rrq, xapaKTepl.rgyrorq'e Be-pofTHOCTIt [oflBJreHr.rf Jrr.rTo,,rof[qecKprx TArroB, [peBpal4aIOTCrr Brlacrorbr, Arq qefo lpoBoArircfl yMHo]KeHne r<aNlori 

"r.p-il"^nu 
ao_orBercrByronlee o6qee qucJro co6urufi :

Oxuaae l r r re  BepoqrHocrH
- 0 , 3 7  0 , l l  0 . 4 4

0 , 3 7  0 , 1  I  0 . 4 4
0 , 3 7  0 , l l  0 , 4 4

_  0 , 3 7  0 , 1 I  0 , 4 4

#:.."-lly 191enufi .1r_-111ouuHaer Kpr.rrepurt, onrrcautnfi e rr. 2Ka)KAbrrl 3,'reMeHr Marpr.irlbr qacror riep"*o4u cocraBJrser i(arer.o_pHlo, B Koropyto BxoAj.rr xar na6.nro4e"uoe, TaK rI oN(r.iAaeMoe qlic_d'Io lepe_\oAoe. Oru quc,ra cpaBHIzBaroTcg no 6opryr""-^*".'..

MOXel l
ga6,rn-
I-ITO MbI
BepoflT-

t77
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1". #" J# :tffi : ?:.; fi :f#;i'11o n.l 
o " o F H re' c o or B er cr Bvro'{e e

Cocrosrrue %
,4 (necvarrux) 0
B ( r r :necrHn l . i  )  7 l
C (r"rnHa ) 29
D (yro.rr;  0

__ 
llpe4no,Tox(riN{, t{ro c.ryeAyrcqafl ToqKa.eT B r,'rHHy; Mbr llroltier{ 3aTe;\r onpeaenrtrtea.qauuoli,r,,To.rrorfi qecno,l pisuo;;;;;;r"

AeiicTBaTe,TbHo IIonana-
BeporTHO,CTb rrofi B,'reHlrff
E cJre,l]'rcx{eir roqxe;

2olo

1 8
7

64
il

A

c
D

Cocrogsrlre

necvanux)
uenecrunx)
rJrvHa)
yro,rr)

k"til 
"Xt^f l* ;,u' 

p: 
:l:^o-:l:..r:: :I9. H q e c K o n n o c.r er o B a r e.,r b H o c r r,uv[u l1  I lf i3BecTHflK-traHa__aaeecTHflK 

Ouan"nuar"B KaK
P (B -+- c) x p (c x B) : 29ols y 701,

3*x.'ff""rJ,:ft.{'*-iy.:" jc-l'I{b B,qBa r'ara cocroqHrin;:;:il#X1-?"""'J".T:;;:::::^*!;;;;;;#i"-*T',,.:?:l;;l':
ff ff : Tffi;ff B e c r H, K B. p ; ; ;; ;;;;, ;; fi i ;;;" ; ;;,;".,.1:,,::T*:;

P (B -+ B) x p (B -> B) : TIvk x Ttol. = E1ok.
Tax rar Apyfr ie [epexoAbr H3BecrHrK*r lecqaHriK ]r  rr3tsecrHrr i_-l'ro,'ib I{MeioT H}',?e:rlle BepoqTHocTnr, ,o ,r, ABe noc,,reAoBaTe.ribHo_crlr f Brrrgrorcs eAr.{HCTeeHHO UOr *o"r"irr' rrocJreA.BUrili '"oar""u,Koropbre [pr{Bor,flr or a3BecrH"nu ir-".ry }rie B ABa ;;;;. Bepo_

;;1p1il;.;?"lll, nooooa Ha nBarrruru uo,rri. ,,ru".*"*, 61':er
co cro' H rre, oyae i . i Jf':;lgjf";*#,!;:;lrrorr Hoe'' i'ioio.,, u..,,o..

P  ( B - . 4 - * B ) :  0 o l o
P ( B - B . - B ) : b 0 o / o

P ( B -  C - B I :  2 o l o
P ( B * : D - B ) :  0 o / o

52r lo
To xe p a ccy)^riAeH 

":.^yglno 
npH Melr rrrh 

^{j-rl onpene./reH ri fl Bepotrr-Hocrlr rlo.rrB.reHrrs alo6oii rn,rdro.r,o.cxori pa:Ho.uano.ii, crycrflt rBa uafa, ec, i i {  i tcr io. l 'Tb i t3 .arc6orc 
"rrro,roa,, , ,ac^ofo cocrof iHlt f l .Oluaxo Her H\, / i \ - fbt  pacctrarpi lBarL, 'uauuora.rorrr*u,a 

i lcc, te-qo3i-Te' 'b l10crr ' r  I rHAirBi l r) 'aJrHO, rai- ; , r , , . , , ,ano,ooa'el tr t i r r  , ,3ir  3T,] ] .1 [p0-
r78

uecc yMHoxeH}r' u cyMMllpoBaHl,Ifl B ToqHocTI,I cooTBeTcTB\'e.t

oaarpruqnortly yMHo>KeHsrc. Ec,rn Marplrqa BepotTHocTefi uepexo.la

u*"bXuar.a ia ce6s. (r .  e.  aoseoArrrcr a xeagpar),  ro pe3yJlbral

fiua"" varpuueft Bepoflrnocreft nepexo4oB Broporo noprAKa B tto-

c,reaosarenbHocTl'I:

o,7B 0 0,22 0
0 0,71 0,29 0
o, lB 0,07 0,64 0,  I  I
o 0 0,60 0,40

3aMerulr, qTo cyMMbr 9./reMeHTOB CTpOr{ KBaApara MaTpuqbl ral(}K€

cocraB,'tslor 1000/0.
Ha"rnqne eHaquN{oil MapKoBocru BTopofo [opflAKa MoiKHo npo-

Bepl.trb rorlHo raK x{e, KaI( MbI IIpoBepfl,rlI i  He3aBu,cl{MocTb Meisly

floc,'reAoBareJrbqbIMI{ cocrogHI.If lMLI c iroMoutbIo I(pareplrn y2. Ecttt
nOBTOpHTb BbIKJIaAKIi, npOBeAeHHbIe paHee, To"[bKO I]CnOJ'lb3ys I\{ar-
puuy nepexoAHblx BeposrHocreii nroporo rlopsAKa, To MbI y6e4uir't-
gg B ToM, rITo 3Ta nocJleAoBaTeJlbHocrb He IlMeer sHaquMofo ceoft-
crea 6url uaproncrofi qe[E'Io BTopofo floprAlia.

Mu tr,Ioxelt oqeHlirb BepoflTuocrb cocrotHug ua .urc6o\{ Iuare
6yAyuero, lpocro BosBoAs B crelleHb MarpHuy BeposrHocreii co-
orBercrByloiqee r{Hcro pas. Ec,rn N'larpHua Bo3BoAllrcq B creIIeHb

IlocraroqHo 6o,rlruoe qllc, 'Io pa3, To oHa Aocrllfaer yctoflul ' lEofo
cocroflHr.rs, B KoropoM Bce crpoKLI craHoBflrcs paBHbIMIr $urcupo-
BaHHOMy BepotiTHocTHoMy BeKTopy, IIJII, ApyTHMIZ CJIOBaMI'I, nOJ_V-
rraercr  He3aBr. rcHMat Marpl iqa nepexoAHbrx BepotrHocTei i ,  xotopaR'
lre h3MeHfleTcq IIpn [oc,'reAyrorqr.Ix Bo3BeAeHI]flx B cTeIIeHb.

B npuneg,euHoM Bbr[re rrpuMepe Bbr \,ro]Kere y6e4nrlcn B ToM,
rrro HagBbrc[rue fiepexoAHbre BepoflTHocTr{ cooTEercTByIoT nepexo-
i .aM rr3 oAnofo xaxoro-"ra6o cocrorHr{ f l  e  c?6a,  Hanpf iMep nepei :o-
. I .AM TECI]AHIIK-TICCqAHIIK,  I I3BCCTHflK-I ]3BCCTHffK I , I  f "TI I lHA-IJI I j ! IA.
OqeeuAno, trro grrr nepexoAHbre BepofiTHocru cBfl3aHbl c MouIHo-
ct t to  sbr6upae\ ' rbrx crparurpaQrrqecKnx e l r iHl {q H 3aBHcf lT or  pr lc-
crotHuf l  MexAy ntr6opovuur\ {H roqr{aMr.r .  Hanpnuep,  qacrorbt  Bno.- tb
rraeuof i  nuafoHa. l t r  l rarpurr r r r  r racror  nepexoJoB 6yrryr  yABauBarb-
cf l ,  B TO Bpe\ , Ig I iaK EHeAHafOHaJIbHr, re qaCTOTbI OCTatOTCg HeI i3\ ie-
Her_HLIt\,ru B cJyrrae, ecrri ga6.lnAeHrrfl trpocoAr.ir ' Ir{cb qepe3 Kax\ALte
0,15 l t .  3ro B 3Haqr l rer ' r r ,Hoi i  crenegn ycu, ' l r iBaer  MspKoBCKo€ ,cB( i r i -
crBo,  oAHaKo Becrrr ra cneqrrSnuecr l r , .ur  o6paaol t .  Bu6upar r rorxo-
-ltqee paccro-flHue xrex(Ay roqt(aMr.r olpo6onaHlrg, I{br craJrKHBa-
er,rcfl co cleAyrcureir npo6.ueuoli: ec.rn r.ra6,nrcAeHlrff pacnoJroxer{br
CJII{uI(orvr 6,rHsKO, r' iaTptiUa flepexoAoB oTpa>KaeT r,lanulru o6pa-
3oM MolqHocr l  6o. lee Maccl lBHbrx,crpar l l rpaQuqecKux eAI{Hnu;
ecJtu x{e paccrosHrifl N{ex(Ay rosrialn{i l orpo6onauus c,'ruurrioM Be-
,'IHI{rI, TonKue eAHHHrlbr Moryr 6i,ttt uo,ruocrbro rrponyuenbr.

l Ll,fi lfi lii HlL

l 2 ' 179



BloxeHsue qenr Mapxona

Tpy,uuocrefi eu6opa noAxoAffrqefo r.rHTepBaJ'ra onpo6onauua
$roxHo H36exart, ec,rlr na6nnAeHl{f fipoa3BoAtrcfl ToJ'rbKo TofAa,
KorAa npoucxoAur crreua cocrosnafi. CrparHrpaQa.{ecxHfi pa3pes,
HanpliMep, Moxier 6url npe4craBr'IeH KaK IIocr'reAoBare.'rbHocrb
'no-r,cTLJIaroullrx nopoA, KaxAat H3 KOTOpbTX ,'rlrToirorHqecrilt oTr'trrri-
I{a or HenocpeAcrBeHHo fipeAuecrByroqeii. B ra6n. 4.5 npe4cras-
.tieHbr SarrHct{ nocJreAoBaTe,rlbHocTH ropHbrx nopo.{, nepeceqeHl{brK
cKeaxuuoi i ,  npo6ypenuoft  n ! ,onuue Mu4neHg a Ll IorraHAHlr.
Cxeaxf iHa 6sua npo6ypeua na 480 Nr B KaMenHolroJrbHbrx orJro-
>i(eHlitx [eHc?rJ'rbBaHcKofo Bo3pacTa, cocTotulHx i.r3 [epecflatlBalo-
ulllxcff To"IIlI, |,TIIHbI, tlila, [ecqaH]IKa a yfo,'IbHblx n/'tacToB llJtrl
I iopHeBbrx soH. 3rH ocaAKH HHTepnperrlpoBa,'Incb KaK or,'roxenHbre
B AeJIbTe rr"rrocKo['r paBHnHbr, noABep>reHHofi r{acrbrM 3arorrJreHIIflM,
TaK qTO MO)KHO O;fi[AaTb, qTo HeKoTopbre JIHTOJTOfITT{ecKtle pa3Hc-
BHAHOCTTI MOIyT HaXOAr.rTbCtr B npeA[oqTprTe"rrbHbrx oTHo[reHr{r\
npyf c ApyroM. !,annne B3flTbr us 6o,'rruoro qrrc,Ta cKBaxrrH, H3y-
,qaBur.rxcff !,ayroHolr.

Marpnqa nepexo!,Hbrx qacror r"irq qerbrpex cocroffHlrft, no;ry-
qeHHar A/'rf l pa3pe3a ll lor.nau4cxoli cxeaxuHbr, npHBoAHTcR Hlrxie.
LoBepr.[eHno oqeBii21Ha pa3Hr{rla Mex(Ay 3roft r{ paccMorpeHHoii pa-

T a 6 , r r n u a  4 . 5
lloc.nenonarelbHble JtHToJror[qecKge cocrogHnq, no.rtyqeHHHe B cKBax(HHe,

npo6ypeuaoft B yronbHbrx nJtacrax ,ll,oarnu Muilenn 
-s 

lllorraH4ur{: 83a[Mfio
.HcKJrrcqarcullre cocroflHnfl: .4 _ nycroft cJraneu, B _ craHeq c ncKonaeMbrMn

ocrarKaMx npecnoBoAHbtx paxoBrn; C-aaenpoanr, D - necqaHuK
x E-yroar Hn{ KopeuHas eonal uxrafire BHH3 no cro.rr6uaru [ l5l

{ Bepx)
B D C B E B B A C E A C D A E E A A A D
E C D E A A E C E C B D A C A A C E D C
A A C A C C A D A A E C E A D D E A E D
E  E  A  D  D . 4  C  C  D  B  A  D  C  B  A  C  D  E  C C
A D B C C C A D A C B C D C B D A C D A
D  C  A  A  D , A .  C  A  D  E  A  A  C  D  E  A  B  D  C D
A A E E C t s B B C C B C D A A E D A A A
C  D  D  C  D , . {  E  E  A  . 4  E  A  E  E  C  A  B  B  E  B
D C C D C B C A E D A C C A D C A E A A
C A A C A. E A C A B B E D C E D E A E B
D E E A t s A D D C E A A C D A C A B A E
C  C  C  B  E  C  C  C  D  A  B  C  E  C  D  A  C  E  C . 4
.1, D A A A D A A A D E D A E C D A A D D
B C D E B C C B E C C C C A A A E E A B
E  B  E  A  A  D  D  A  A  D . 4  D  A  C  B  E  C  A  E  A
A E A D B C C B E E C C E B E A D C C E
, A D E A D E E A A D A A E A D C D D A
C D A A B C A A C D A B C A D A D E B (Hxs)
D C C D E A C D D A E E A C C D C A E
C D A C A C D A C C A A E A D C D D A

,180

Kpnrepnir 12, uAenruunufi (! .2),
.qn8 npoBepKll MapKoBcKoro cBoI{cTBa

t 8 r

,:{ee MaTp}rqeft, coctogulat B TOM' r{TO BCe ee AI',IarogaJIbHbIe 
qJIeHbI

;;i l ;; i  6urt uynrMH, raK KaK cocrorrHrie He Mox{er crleAoBarb

.sa caM[M coooH. ivlatpnqa nepexoAHblx BepoflTHOCTeft' -n-oJlyqarc-
,ihi '. i  A."eHHeM riaxlbro o,'reMeHra MarpI.IIIbI nepexoAHblx qacror

Ea coorBercrBylouyo cyMMy gJIelvIeHToB crpoKn' o6raAaer-feM r{e

lu*r ."oilcrsort.- l locneA6sare"'Ibnocrll '  B Koropblx [epexoAbl I '13

geKoropofo cocroflHtlr s ce6g -3allpexreHbl' Ha3blBalorcg B"loxeH'

HbrMlr MapKoBcKl{M,i"utnotu' ux 
1i11li3 

rlpeAcraBrfler cneufioH-

qecKvlo 3aAaqy, rp)'AHocrl xoropoii He BCefAa noHtrna reoJlorall '

"ruu'u 
touru * s a n l iCrr crp arurp a QllqecKIIX Aa HHbIX'

JIHrOnOrnqecK!{e cocrofHHfi 3aKoAHpOBauu 6yxnauw A - tnu'

irrbl, He coAep)Ka[IHe HCKOnaeNIbIe opfaHI',I3MbI I'I MeJIKyIO nopry'

B - ratnu, coAepixaurlle paKoBI'{HbI npecuoBoAuoi{ Qaynu' L; -

trnu"iii,' p- 
"'.i*r"il--n' 

E -yfonb i.r xopeuHue nopoAbr. coot-
aercrByloulafl MarPfi(a flepexoAiblx BepofrHocreft HMeer BHA

CyMMbt no
crdoKav

1 , 0 0
I , 0 0
I  ,00
I ,00
I , 0 0

Cytutltr't no
cro.n6uall

B
B C

0,09 0,30
0  0 , l l
0 ,02  0
0 , 0 1  0 , 5 8
0 , 3 4  0 , l 3

Mapruuartuttft eeporrsocrnltft BeKrop ltMeer BI'IA

Cyrrlrtt no
crpoKaM

O6uaq
cyM!14

MO)Ker 6urr ucno,'Ib30BaH
BfloxeHHOii [ocneAoBaTeJIb-

120
oo
94
78
68

396

B

A B C D E

A t -  0 11 36 2t  52 - l

F I 3i 3 6 4!,,3 |; l  zsr4533l
E l -  2823  e  r

l l9  37 9{  78 68

D E
0 , 1 8  0 , 4 3  - l
0 , l l  0 , 0 0  |
0 , 4 8  0 , 1 4  |
0  0 ,04  |
0 , r 2  0  - l

A

A  l - 0
B  |  0 , 7 8
c  1 0 , 3 6
D  1 0 , 3 7
E  l -  0 , 4 1

e l- o,ao-l
Bl 0,oe I
cl  0,24 |
D I 0,2tJ I
r' l_ o, rz _l



Hocrr-I. 3ro Ae.raercfl cpaBHeHueu ua6,rrcgaeuort qacroruofi Marpr{-
qbr [epexoAa c o)Kr.IAaeuoii lrarprqefi, ec,'in rrocJreAoBareJrbHbre
cocroflHlifl HesaBHcLIMbI. O4uaxo Qrexcuponauuur? nepo.Rrsomslrr?
BeKTop He Mox{er 6urn ucro,rbgoBaH A,'rfl orIeHKr.I cron6qon oxn-
4aeuoft Marpl.rrrbr [epexoAHbrx BepoflrHocreii. flocr<o.nbKy [epexo.tbr
rr3 HeKoropofo cocror*r4s. B ce6r sanpeqeHbr, rrau ,qonxuu 6u,ru
6nt ilcno,rr3oBarb rar<oft-uu6yAb oKo,'rbHbrfi nyrt AJrfl or{eHKtI qac-
TOT IIepeXOAOB MeXAy He3aBilCUMbrMrr COCTOflHHTMT.T nplt ycdrrotsHr.r,
qro raKr.re cocroflHufl  He Mofyr cJreAoBarb ga caMr.rMa co6oli .

! ,"na uaua"ra npeAcraBHIr,t  ce6e, r{To Ha[Ia roc, leAoBare, ' tbHocrb
B AeI{CTBI.ITe, 'TbHOCTH gBJIf leTCfl HeKOTOpOtT UeH3ypfipOBaHHOu Bbr-
6opr<oii, r.r3B,'rerreHnorl Hs o6rrqHofi nocne4oBare.rrbHocru, e roropoii
nepexoAbr rzs HeKoroporo cocrorHnr B ce6l voryr HMerb Mecro.
Marpuqa [epexoAHbrx nepoaruocreri eroft rocJ€.u,oBOTeJrbHocrn
AoJrlKHa uMerb BrrA, aHa"rroru.rHlrfi yxe Ha6,lroAensorl, ucKJiroqafi
AHaroHa,'rb, Koropafl 6yaer coAep)Karb orJrriqHbre or Hy,rrfl oJIe[reH-
rlL Ec.ru 6u uu BblqucJm,rrx Marpr{qy BepoflrHocreii lepexo4a na
erori tuarpuubr qacror rr 3areM Bo3BerH 6u ee B AocraroqHo tsbr-
coKyn crerleHb, To Mbr oIIeHI.i"rrH 6rr uarpuqy [epexoAHbrx BepofiT-
socreir [oc,'reAoBarer']bHocrll, n xoropoil nocJreAoBare,'rbHbre cocros-
HLIfl He3aBHcHMbI. Ec,rz gareHr or6pocurl AHaroHa,rrbHbie g,rIeMeHTbI
u IepecqllTaTb BHeArrafoHadrlbHbre BepoflTHocTlr, To B pe3yJlbTa-
Te rto,'ryrrurcfl o)KlAaeMas Marpr]qa [epexoAHbrx eepoaruocreii
, l ,"rn B"ro>Keltrtoii noc,reAoBarertbr{ocrn, y xoropoti cocroffHufl He3a-
BIICIIMbI.

I(ax auunc,rrurb qacrorbr nepexoAoB u3 KalKAoro cocroflHufl B
ce6s, ec"ru era uHQopMarl,I. i f l  HeAocryrlHa? Mu 6yaen,t npHMeHrrb
AJrfl 3Tofo MeroA npo6 H our[6oK, nlr6upax A"rrs HHx raKue gnaqe-
Hr{t, Koropne, 6yAyur.t B'craB"rreHHbrMH Ha ArlafoHaJrrz Marpxubr rre-
pexoAHbrx iIacToT, He H3MeHsIoTcs npi,l B03BeAeHr.rH r\, laTpHllbr B
crerreHb. BseAIzarosaJrbHble gurreMeHTbl, oAHaKo, 6yayr n3Meurrrbcfl
Ao rex [op, noKa ne 6yAer AocrlrrHyra ycrofivueaa NoHcpurypailux,
coorBercrByroqa fl MoAe,rrl i He3 aBucIl M brx co6ltrHii.

Ha nparruKe coBceM Her Hy>KAbI BbIrIHcJrfiTb BHeArIaroHa,lbHbIe
3.reMeHTbr.  Mst  ua.{uHaeM c roro,  qro r rpu[ncbrBaeM , luaroHa, lbHbIM
3,rreMeHTaM Ha6,'IIoAeHHOft ,r ' talpltqbl [IepexoAHbrx rraCTOT HeKOTOpOe
npoli3Bo,'rbHoe 6orruuoe qHc,ro, cKalKeM 1000. IIpocy\,{MupoBaB
3.rreMeHTbr Kax{AoiI cTpoKII Ir paSAe/'i[B pe3y!'IbTaTbr ua o6qyrc cvu-
My, ucro.rrb3yeM noJryqeHHbre 3HaqeHIIfl B haqecTBe oqeHKu nepe^
xoAHbrx tsepotruocreli, crolulux Ha AuaroHar'rn. STlr BepofiTuocrn
B03BoAsrcs B KBaApar n yr,rHo)Karorcs Ha o6uyrc cyxrN'r\r, B i le3y/rb-
Tare no,'IyqaIorcfl HoBbre or{eHr{u AuafoHa,nbublx r{acror. 3rl l noaue
orleHr{r{ BCTaBJIflIOTCfl B }ICXOAHyIO MaTpHIIy nepexoAHbrx LracToT H
3aTeM sTOT npoUecc ltoBTopfletcs. vxaXieu nepnuri r{Hr{,1 erofi
npoueAypbl .

I I Iar  l .  3anHcmeae[ ' {  HcxoAHy}o Marpur{y nepexoJHbrx r {acror
co gHarregneu 1000 Ha Kax{AoM Mecre .!,HaroHaJH:

t82

A B a U D E

A l- 'og8 rolf tl "n 
'3 -l

zn I n ? 'o?3 ,063 '3 |
T  l -  2 d  2 3  e  8  l o o o - l

A l
B l

LT:I C I
D l
L l

B
A B C D E

. l  r -  233 l l  35  21  52
R  I  2 8 i 9 9  1  +  o

i l :  V  I  s +  2 2 2 2  4 5  1 3
;  |  2 9  i  4 5 2 1 J  3
E  I -  2 8  2 3  e  B 2 t 2

b

A B C D E

.4  l -  66 l :  3 ' '  21 52
8 1 2 8 3 + ! 0

i t ,  c  I  s+  !  l f  15 -  13
t  i  : g  !  + . 1 7  3
E  l -  2 s ! 3  9  8  1 3

1 l ' , : , 1 : ' l : r  no  c t i . , ' i i l i ' r :  13 ;  4 i  1 : 3  95  8 l

Cyvust no
cTpoKalM

I  120
1036
l 094
I 078
1068
5396 O6uiaq

c vI'1If a

Il l:rr 2. OueHHeaeNI coorBercrBylonrne
TaNr  f lepexoAHbie  Bepof lTHOCTl l '  HaI lAeHHble

crpoxarl ua o6urYn cYMNI)r:

AHaf OHa,' lbHblM 3a'Ie]{€H-

Ae!'IeHHeN{ c}'ltl{ no

CYl tns t  no

E cTpo(arl

D

A B C D
-  0 ,208

0 ,  192

- t  0 ,208
I  o ,  tgz
I  o,zoa
I o,2oo

_ l  o ,  ie8
0 , 2 0 3

0 , 2 0 0
0 ,  198

ll lar 3. f lo.,r1,uaelt Bropyrc oUeHKy lvlarplrl lbl nepexo\HHx qac-

TOT, I IC[OJIb3yf l  AHaroHa' ' ' IbHble 3 ' {eMeHTbI '  [oJIVqeHHble yMHOX(eHI i -

eM AHaroHarIbHbIx ".p;;;;;;t;t 
Ha o6uryro cyrurMy 5396' -Bueaua-

rOHaJIbHbre ereMeHroi- ttcxoA'ble na6,'rr6^esible TIaCTOTbI. 3arert

flaxoArrcfl HoBbIe cyMMbI rlo crpoKaNl n o6uas cyMNIa'
CyMvr'l r lo

CTFOKA}I

-t 353
| 235
|  3 1 6
I 2e4

-l 280
1178 O6uraq

cylll \14

3ror npouecc [po.d,o,'ixaeM Ao rex IIop, noKa oueHKH nepexoAnblx
qacror Ha AIIaToHaJII ' I  He nepecraHyr H3MeHflTbcf i '  Locruxieutte
,ioii u.", fped,ver oi 1O Ao 

'20 
rrreiauuft, npnuen .'rIC.-ro urepaqrtiit

3aBI Ic i lT  o r  ro fo ,  xaK 6 , rusK l i  6u , ' t t i  n l t6paHul te  HaMH Hayfa ' l l '  3Ha-

qeHltrr x Cta6ti , t tHltU. OxOnqare,r lgl i i i  BIIA MaTpHI{bI nepeXOAHbIx

LiacroT c oi lei lel lHL,I)11{ AIIaf oHa,iIbl lblMll  qacroTaNII i  i lp l lBe;IeH HI{>l ie'

C v u t I L I  f l o
c T p  o K 3  l l

- l  186
l 3e
|  123
l e n
I  r t

52{ O6i i la n
c \' ' l l\I a
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3ry r t larpurty MoxHo npeo6paeonarb B..oxuAaeMylo Marpur{y re,pexoAHbrx BepoflrHocreft rHnorera.recxofi naapr<oaixofi not,ru40"r-Te!'IbHOCTH, pa3AeJIHB raxAufi ee SJreMeHT Ha cooTBeTcTBvroruyrc
cyMMy no crpoKe. 

9{IuIo raKafl, Marpuqa Marro rrurepe-nu, ,rnKar{ oHa xapaKTep'3yer 60.nlrue rllnor-eruqecKyro, qeu la6n,oaen-Hylo Br'roxeH'yro uocJreAOBarerbHoc*. fipyroe Ae,'ro - rupr""uro.Hbre cyMMbr rro crpoKaM...np" Hx BbrqrrcJreHlru lrcrroJrbsyeicn rr,rap_lusa.nruuii BepotrHocruufi nexrop

Mu uox<eu refiepb Bbrqrrc!,rr{Tb o),Kr.iAaeMbre BepoffTHocrrr rr o}Klr-
.{aeMbIe qacrorbl rr. i l loreruqecxor? nocneAoBaTeJIbHOCTU He3aBIrcH-
Mbrx cocrorsuil Aas_MapfaHaJrbHofo BeporrHocrHoro nexropa. ^[tnr
NPOBCP'CM THNOTC3Y O HE3ABI-ICHMOCTH TIOCJICAOBATCJbHbIX COCTOq-
HHH,  3aMeqaf f ,  q ro .  HanpHMep.  ecJ lH cocrosHl te  ,4  He 3aBHcr . t r  o rcocronHun B, ro o !!!ul : 'p (A) p (B). Tax iuri i"1ii" i p Wl3aAaHbI coorBercrByloqr'rMI' I  3, 'reMeHTaMH Mapfr.rHaJbHoro BepoflT-

:g^. l l : io,Bel(ropa, ro o(eHKa yc,roeuoi? BepotrrHocru roro, qro co_crorHrle A oyAer c,reAoBarb sa cocrof lHHena B, paBua p(AlB):
:  (0,355) (0,074):0,026. Oxu4aelr l re Bepof lrHocr 'r  J. .r .s Bcex re_pexoAoB IIpUBeAeHbr HHXe:

iffiff l

oxugaelrne qacrorbr HaxoArrrcs yMHo)KeHrieM erori aroii uarpnqrrua o6Uyro c)/MMy, paBHyro 524.

D E

33 ,5  2 ,3 ,8
6 , 8  6 , 3

2 2  , 5  1 8  , 9
1 7  , 3  1 4 , 7
1 4 , 7  i 2 , 6

3auerul r ,  qro gra Marp,qa c,MMe' 'pHlrHa H !HafoHaf lbHbr€
9,rleMeHTbr ocralorcs Heu3r\{eHHbIMtr (c Tor:I:ocrbro Ao ouru6cx
1.31

A B " " D E

4 l -  g , l?q g,q?q g,q83 0,064 0,055 _ l
q  I  0 .026  0 ,006  o ,  o rz  o ,  o r  e  o .  o i i  II ls  q  I  q ,983 0,0 I  7  o,oss 0:0 i3  J .  o io  I
E I 3;331 3;313 3:313 B:BBB B,BBi I

A B C

4  l -  qq ,q  13 ,6  43 ,5
B^  I  l q , 6  3 ; r  B ,ei r :  c ^  |  1q , !  B ;s  2s ,s
2  |  3 3 , 5  6 , 8  2 2 ' , 5
E l_  28 ,8  6 ;3  ta ;e

oKpyfJreHllf l). BneluaroHaJrbHbte o,'reMeHTbI ecrb ox(HAaeMble qac-

Torbl nepexoAoB AJrfl sJloxeHHoft noc,'reAoBareJrbHocrl,I, ecnu rlpeA-
IroJolKfi Tb HesaBHcrjMocrb MexiAy [ocJleAoBare,'rbHbiMH cocTotHHfl -

uu, Ec,ru orB,'Ieqbcg or AI,raroHaJIbHbIX eJIeMeHToB MarpHI{bI, To ee
MoxHo cpaBHurb c ua6,npAenuof t  uarpuuef t  nepexoAHblx qacror ,

rar( KaK cyMNrbr crpoK n cro.l6qoe y HHX oAHHaKoBbre (cuona c
roqHoc rb lo  Ao  ouu6ox  oxpy rneuun ) .

flpuuenna AJrs cpaBuervrfl crarLtcruxy y2, [oJlyqaeM 3Haqeuue

Xr:172.  I (prarepui i  l rMeer ,y : (m- l ) r -m crenesef i  ceo6oAur,  rAe
r i  -  q f ic . to  cocro.aHnt i ,  HJIH B aroM f lpaMepe \ r : l l .  (purnqecKoe

3HaqeHr4e X'  c  11 crereHsnaz ceo6oAsI  L l  ypoBHeM 3Haqt lMocr l i  c( , :
:0 ,05 paBHo 19,68,  r .  e .  Bbtq l tc . r reHHoe sHaqeHHe 3HaqI i reJIbHo npe-
BbI[IaeT KpIlTHqeCKOe I{ IIO3TOMy MbI MOX{eM 3aKJIIOql',ITb, qr0 rlo-
C,' l€AOBaTeJIbHble r' lHTOJIOfHqeCKIie COCTOflHHS' 3aperIICTpl.{pOBaHHble
s LllouaHAHrr, He fln,'rf lrorcrr He3aBLIcI{MbIMI.I, a cKopee orpax{aIor
ceoficrso cu,rruoft MapKoBocrll f lepBofo [opqAKa.

Ec,la xpurepltft nor<axer Ha Ha,'tIIque qacrnqHofi 3aBI.lcl ' IMocrIr
MexAy I]ocJIeAoBaTe,'rr,HbiMl.l cocToflHxqN{ll HeKoTopoli noc.leAola-
Te/ ' lbHOCTl l ,  TO N{OX{HO I IpO.n,O, ' l )KI ITb HCCJIeAOBaH}I f i  C UeJIblO yTOrlHe-

Hus eror i  3aBlrcuMocru.  f lpocr t te rpaQl t  uau6olee 3HaqHMbIx Be-
porruocreii Harrolu.tHalor Kaprt.IHKIl, xapaKTepl'13ylolrlue noBTope-
frrts B [oc,'reAoBare.r]bHocrt{; oHI{ TaKX{e Moryr 6ltrl o6Hapyxeubl
,c  r roMoulbro antrapara reopulr  asroacco[uaqul i .  nns npoBepKII
3HAlI} IMOCTH BCPOfTHOCTC14 NCPCXOAOB MCX{AY LIHALIBVAYAi lbHbIMII
, r rapaMrl  cocroguufr  npuN{eHHMbr,vo; luQuxarru l l  Kpl l repun y2.  He-
,Koropbre aBTopbr HaxoAflT, qro co6crneHHbre 3HaqeHufl MarpHr{bl
,f iepexoAHbrx BeporrHoctefi rs, 'tRtorcq rlo.re3HbIMII ItHAHKaropaltII
rlHK,llrquocrr.r. (Heo6xo4Hnao orNrertlTb, oAHaKo, qro BbIqucJ.reHr{e
co6ctseHHsrx Ber(TopoB acraMMeTplluttoft tr latpuqu, Kaxofi trB,Ilgercfl
Marpurra nepexoAHbrx BepoqrHocref t ,  concel r  He npocraf l  saaaua.)
3ru nonpoclr e Haueft KHr4fe AaJree ne 6y4yr pa3BlrBarbct; I{HTe-
pecvrcu1Hrlcfl r{HTare!'rb MoiKer o6parnrrcr K KHHfe Keuenn H
Cne.' l;ra [30] u;ru KHr.rre l l laapqaxepa [49], nocBsutenHofi xo.rlt,re-
crBeHHbIM MeroAaM ir3yrleHr.rfl ocaAKoHaKolr, 'reHlrg. Kparepnn rHna
X2 Ann BfloxeHHbrx nocJreAoBaTensHocreft npeAcraBd'reHbr B KHIrre
fyauena [22]. Coorsercrgyrolrl]re reo,'rornqecrue npo6.aeMbr pac-
cMorpeHbl  B crarbrrx [15]  u [ l6J;  r r , toxno rar(xe peKoMeHAoBarb
pa6o ry ' I t opna  [541 .

N OCJI E,IIOBAT EJI b H OCT H CObbIT IN N

Mu He paccMorpeJir{ eure oAr.rg r{Hrepecsnft rufi BpeMer{Hrirx pa-
AoB, HasbrBaeMbix nocJreAoBare,'rbHocrsMn co6nruft. f lpauepauu
reoJrofnqecKHx AaHHbrx TaKoro poAa MoryT cJrylr(HTb HcTopnqecKne
cBeAeHLIg O 3eM,'reTpflCeHr.rsx n I(a"rHQOpHI{H, 3arrI4CIr O ByJIKaHHqe-
cKHx H3Bep)KeH[sx a Cpe4rseMHoM Mope. Xaparrep]IcrnKll oTI'IX
,psAoB c,'reAyrolque: a) co6urut pa3J'rHrralorcfl MoMeHTaMI,I BpeMe-

r d o



Ift :a."''? T "i'it J##' it'Si;f/"': g:i::" ro cyr{e crBy c BoeMy
rporcxoAnr e oa,.u H ror xe ,i;;;;;j;i,T,T;oTr.r rrrK.KHe aea He
.r.;'""r'#'#??fltf :. ?:'" ." 6 ";'i;# ; in .o o p,...\r a rp r r B a rb r( a K ro-

ii-T.I:;fi ;:Hr"il#Tr#ilr#Lri?lsjiitrf ;Tiffi #;
cyMMapHbrx ,lrrn upa*egHbrx 

"nraou,t'" 

cocrotTb 13 s'a,reHl.ft
6mrus. f iauuHe e oA"o,i O"pi. 'r i i r f ' l"?:: "rpur{reprr3yrcqHx co-not 

f,l3ll"e Apyrou eopMbr. 
- I' obrrb npocro npboOpasoeu.

wroAeilH nocne40e-aril.nr'ocreii 
co6_srrafi Mo)r(HO HCnor,rb3.Barb.

iii:{;, *f #T3l"lHi#':{**"'it:1"* u " o o,* o, n-"'" r-r, -
t 3 l'if i' !,i;'J,".p"F11:1. "'.. [. u"u' ui I i : X ; : T 3J# : l#,, f "fl :?:
A,-{11eft {;,i;;;li$i;5:i#Tli,3i;':lrroBbrx t;;;'; Bepr'-
uAua xo o6ocuon a H u" np 

" 
*"" 

"'r"o"Ja""-a..ocaAoqHblx 
o6p a so ea u rrii.crleroBarenbHocrlr cooo,ir,i ' 

-n ";;;;" 
Jt:?{oB 

Irccrero B a Hu n no-ercs oqeHb 
"pyAoarn"r^ 

*' o1.,i,f.",^"^tp?HcrBeHHbIM naHHbrr.r flBJrfl-
crosHcrBe .*bbo.",Ynlu 

I  
-6asapyet in^1a [pelno,roxeHrr o ro-

i!l["'TTd*#3ilitXi:*'tl?il','J.ilffi xi#;";t4::;y c rr o B H e, s a r n 'o.r a rcqe._. 
" i i6 *, * "' ;;: ; 3 :f; "". Jo"J"TiJ,trf.H;

]"'ffi }ou.JffJ'1':{un"o'i-'o.r."ao'iur.nu"o.rn.n n o u a ",'" I ;;;; ; r'rLE i!, ff :;i fr"XtX "i 
rJf # X. i.u: i. " f, 

y.d

,c,roxsltf i crparoByJrKaH, Bce ero H3BepxeHrrfl orHocHJrr.rcb K B3pr,rB-
.IIoMy rl ltty, H npu srou-ntr6pacbrBaJrocb orpoMHoe Kor[qecrBo Byr-
riaHur{ecKofo relJra. Xort craplte, pefyr'If lpHo npoBoAllBulfiecfl
3a[trcH coAep)KaT yKa3aHufl Ha OTHOCHTeJIbHVTO MOTTIHOCTb !r npo-
ro/'r )K r'rre,'IbHocrb useep NeHlt fi . aJ'rfl n p a KTuqec xll x ue.nerl M bt MolKe M
.cqi r rarb ganucf i  KaK orHocqquecq x co6utugl . t ,  npol43orr leAui lN{
MfHoBeHHo. AHa.[ns acropr{H ByJIKaHa Mo],r(er rrpo,'rHTb uexoropstri
cBCr Ha nplrpoAy MexaHvsMa useepNeirufr r.{ Mo}Ker rrpuBecrrr K
rrocrpoeHuro Susu.recxoii MoAe,rrH Byd'rKaHoB [611. KoneuHo, Mbr Mo-
>Ke\I TaKlKe HaAetlTbct, qTo TaIiOe Ir3yr{eHue Mo}KeT npI.IBecTI.{ K
ironB/'reHnro rexHo,roflrl l  npeAcKaaaHHrr usBepxieHril s 6yaynrenr.

[4:yueHze pflAoB co6urnr? npec;'re^(]er HecKor'rbKo o6t,er<runsrrx
qe"reii. O6uqHo r{ccreAoBare,'rf l r.rHrepecyer cpeAHrifl qacrora rio-
fl.BJeHHtr co6r,tt lrf i , T. e. qHc,{o co6utlrfr 3a Her{oropr,rfr aHreDea.rr
BpeMeHII .  Kponre roro,  6usaer Heo6xo4r. tMo Hccr ' reAoBarb pa4r i  co-
.6rruri i 6onee AeraJrbno. Lle,rl rarofo accr'renoBaHil.E - BbI.aB"lteHHe
raxol'r-nlr6o 3aKoHoMepHocrr.t, Koropor? l loryr noAquHrrrbcg co6rr-
run. !,onorHHTeJIbHat lrHsopuaulrq N{o)Ker 6utt HcrIoJrb3oBaHa
Ar'Iq yroqHeHrrfl qacrorbl rroflB,'reHl.rrr co6brruir, .q"rq olIpeneJleHtIf
'oco6eHnocrer'r eu6opouHoti cxer,,rlr, l .ul o6Hapv)r{eHr.tf l rpeH4a rr Ailn'ycraHoB.aeHrifl 

Apyrlrx cltcreMarnqecKHX ceoricrg prAoB.
TaN r<ar ptglr co6lrtHil Hrvreror OqeHb npocroli BHA B ToM cMbrc-

Ie, qTo oHu cocTofiT H3 XapaKTepr.tcTHK Tr{na <<Aa - HeT>>, TO A,' lf l
IIx l l3ytleHliq Mo)KHo I{cno,' lb3oBarb IIpocrb]e H B To )Ke BpeMfl oqeHb
MorqHbre aHaJ[rr]rqecKHe MeroAbr. Koxc u Jlbnuc pacciraarpHnaror
MHO)KeCrBo rpa$nuecrux MeroAoB, rlodle3Hbrx Art r.Iccr'Ie.u.oBaHI.if l
psAoe co6urur:i. 3ru uero4br rrrJftocrpr{pytorcfl B npuMeneguit K
,qaHHbrM HssepxeHuft  ByrKaHa Aco.  npegcraBJreHnbrM- s ra6n.  4.6.

Ha pnc. ,  4 .5 uso6pa>xeHa KyMyr ' r f l r r isHas KpHBaR o6qero qucJra
u:aepxeHrr i i  l ,  npoueorueArxHx BnJrorb Ao MoMeHra BpeMeH[ l .  oHa
coortsercrByer Ha rpaQuxe ror{xe c a6cuaccof i  / .  Oror  p}rcyHoK
xoporrro _orpaxiaer  r rsMeHeHHf l  n CpeAuei i  cKopocrn r rof lBJreHHrr  co-
6urrrfi. Hax,qog np:rlroir, coeAuHflIorqeli nro6ue ABe roqKg Ha Ky-
Ir,rylrrnaHori xpHeorl, paBeH cpeAHe.My qHcrry co6srruli 3a eAr.rHr.rqy
BpeMeHr{, B KaqecrBe roropofi ntr6paH r.rHrepBa"t MeNiAy srrrNrr
AByMt TOrrKatvIH.

Ha plrc. 4.6 npe4craB.[eHa rr{crorpaMMa qr.ic!.ra nsrepxeni.i i i ,
[poucxoAuiqux B tlocJleAoBare.' ibHbte paBHble ttHTepBa,'rbl BpeMeHH.
I I iCTOrpar,tI '{? trpf}rO yr(a3brBaeT "rroKaJ'rhHr,te IIeprroAbr Q,rrcxryaqril i
orHoc[re, ]bHo cpe4ueir  cKopocrrr  ncrrB, teHrr f l  u :nepxeHrr i i  .  t r4s pt t -
c|rit ia BIIAHO, qro fl lcrofpaMMa r{yBcrBltrer'I},Ha Ii , l ,, iHHe au6pau-
Hoio IrHTepBaJa, nosror.,ry npn aHaJIl3e p.sAoB 6lrsaer [o/,re3Ho
Itl i(,Tb 6olorue qe\i oAHy rl icrofDa14Ir\r.

3unl iprr . recr iar  Qyurruru"  aanreniHocrr  By.r r r (aHa noJyr laerct ,
ec. ru l  npe; lcraBrrrb B npor leHTax 3aBucrrMocr l  Y (oruomeni i l  quc,rya
BpeMeHubrx l rHTeptsa,roB A"t l tHHee X x o6uleuy quc,r ry  uHrepsa,ros)
cr  X (a"urrHbi  BpeMeHHofo r iHrepoa. la) .  i lo , ryueHHai  6yHirqnn xa-

.4,aru nteepxeHafi nylxaHa Aco s
T a 6 a a q a

nePIroA 1229-1962 ff.
4.6

foA"r

I  I to
I 239
1240
1265
r 269
1270
1272

1376
1377
I 387
I 388
1434
I 438
r 473
I  485
I 505
I 506
1522
I 533
1542
I 558
1562
j  ooJ
l  564
l o / o
r ;32

I  583
I 581
1587
I 598
l 6 l  I
t612
l 6 l 3
I 620
1  6 3 1
r 637
I  619
r 668
l  o / D
r 683
l 69 l
I 708
I 709
r / b )
r772

780
804
806
8 1 4

1927
I 928
I 929
l93  t
1932
I 933
r 934
I 935
I 938
r  949
I 950
r 9 5 I
r 953
1 954
r 955
r956
1957
r 958
| 962

z t  J
9 7  I

281
286
JU5
Q O i

.JJ I

,rJi)

d l l )
826
827
828

l 829
l 830
1854

340
346

r 369
l D / i )

1872
t874
l 884
I 894
r 897
l 906
t 9 i 6
I 920

i  A 1 i

r87
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Ll-tt- a,5. K1'uy,rRrrnnan KpHBarir rucJ ' ra ,BBepxeHHi EyrKaHa Aco, or- .
Hece.HHbl\ r roAy l.I3Bep)I(e.Hus
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Pac' 4'6' rucrorpauva 
;:::?J:i:iJ-."?:1,""1,T;l?.f;r"ibnpoir3.rxeArr'x B noc,.r.-

Tepu3yer Bepo.flTHocrb _Toro, qro co6utpte He npolt3otrr,{c paHbrueMoMeHra BpeMeHu j: j i^t":. 4.2 npegcraB,rreHo npor{earHoe or_HoIIleHLe qacra iluleg-n3noo Mexny riseepN"uu"rnu,'noiopo,e npe-BocxoAr? HeKoropoe 3a^aHHoe urcno ru".' g;;- ;;A;#,;;o'cxo-vnr cnyuafr'o Bo 
"p.:y::il, 

ro py"i.u,,o Aenre,,rbHocra 61,Aer ,,r{erboKcrroHeHrlua,t  bHylo Sop uy.
ry x(e caMyro SyHxr{urc Mo>KHo r.rso6paal i r l_,e . lorapi.reur iue-cKoM Macrrra6e, ucnont:ya log y xar rpyHxrlrr io_,y.  , r lorapuerr, tHue_cKafl oMrr{paqecKafl QyHxrrus aeare,rruilru oco6euuoJoS6n" or"H3yrreur.fl orxnoueuuft or c.tyuafiuofi eerrltlorca ua rpaQrrr e KaK yKrroHeHr4e o.,'111*Jl:".*919?"]u,rPeAcras-

Isg 

.q* rr\srvrEnnx o.r.  rrpf lMola JrHHH (puc. 4.8):.

Log
70
50

8 0 r

30
qn

t 0

5

1 0

Prrc. 4.7. 3vnnpuuecran QyHxutt l  Aer'
Te,rbHoclt ny;rxaHa Aco.

fIo BeDTHKanbHofi ocu yKa3aHbl npoqeHrhl
oT qHcJla I{HTepBatoB Mexay lt3B€DXe}tHt'
MH, uMeroulHMH npoaotxllreJlbHocrb 6otbue
ueioroDofi saaaHrioll, no ropH3oHraJbHofi -

nDoloJlxHTeJIbEOCTb HFTepBana

40 rer

Prc. 4.8. .Torapu@rr 9urtuptt. tect ioj l '
SyHxquu .qerre.:bHocru ry,rxaua A:o.

Bepruxaasua l  ocb  pHc.  4 .7  s \ecb  nn : ! .a reE-
aega s  aoraDg(b ] rHr IecKoM gn6g1: t6e

40  ae r 20r0

Plc. 4.9. Ceprra"l luax Koppe,l tquq
nporoJxHreiuuocrefi Mex,4y nocfle-
aoBare"rbubrrlH uao6paxeHlrnMlt Byn-

x a H a  A c o .
H a neprlrxarsHoi l  ocu npeAcraBJreHa
frDo,tor ' IXi l r€JlbHoCTb noKor treDe.q l -M
) : i B e p x e H h e u .  H a  r o p d 3 o H T a n b H o i i  o c H  -

n o c n e  / - r o  H 3 B e p x e H r i q ,  T p e y r o r H H x a l t a
F D e n c r a B J I e H b I  c K o t r n e H l t r  6 o r e e  q e M  o A -

Hor: l  Toql iu B o.n.HoM x rort  xe Mecre
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,[,uarpauua paccetnllt ceplta,rluofr Koppe.{tq[It uJuI aBror,iop-
penflIII iH II€pBOIO [OpgAKa IIOC,IeAOBaTeJIbHbIX IIHTepBa"r]OB N{e)it.(y
co6ururrMrl npeAcraB,TeHa Ha puc. 4.9. Creneno coorBercrBlI-f l r{erI<-
,r,y A,r rr gofi H eKoropof o Ii HTepB a JI a u A,'unofi Helocp eAcrBeHHo n pe,u,-
IuecrByloulef o I.IHrepBaJIa npelcraBJIeHa Ha rpaQtrxe roqt{aNIll c
KoopAI'IHaTauu Xr: t i+t-t i, Yi:t i-t i-r, rAe lt - BpeMt noflBreHll.f l
co6Hr l tq c  Hor lepoM i .  Ha eroM rpaQuxe He y! ,aercr  o6napy>xl t rn
riaxofi-"rH6o 3aKoI{oNIepHocrII B c,'reAoBaHHII oAllofo I.tHTepBaJIa 3a
ApyrHM npr.1 oAl tHaxosoi l  A, ' I I IHe.  Taxas Ai iarpar{N{a paccet ln i i f l  c
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4. I0. l loc,re:oBare,rb'ocrlr co6urrrr) i ,  Koropbre ,,poacxo.(f lr  <Mf goBeHHO> BnpocTpaHcrBeHHOM r_rJlr{ BpeMeHHOM KOHrnHyyMe.
! !9 . i . lu  t rJH paccro t l lHe pa3A-e- . reHra  Ha l0  o rpe :xoa,  xaxAoMy t r3  Koropbrx  nocraB.c o o r t s e T c t B H e  q H c J o  ( o 6 L I T t r r : i . ^ l l : o 6 p a x e r r u a a  n e e o x y  n H H H ,  e \ - T b  n p r M a f l  D e r p e c c g r lqxcna co6br r r f t  Ha oTpe3oK no orHoueH[ ro  x  c "ep" tusau orDe3KoB

'6ontruor? Alrclepcgeir u orgocuTe.lbHo BbrcoKori KoHueHTparlueft
ToqeK B6,irr3H oceft TunrrrrHa /^Jrfl, pffAoB cr,ryqafiHbrx co6t*Hfi.

B 6o"ltruuHcrBe HccJreAoBaHHfr nocreAoBare,,rbHocreir co6bITHr?
paccql'ITbiBaIor IIa ro' qro yAacrcfl on,flcarb ocHoBHbre r{eprbr pac-
cMarprrBaeMoro sBr'reH}r f l T aKj qro6br 6u,r, ncxprtr @asnve^cxrzfi 

'  
ue-

xaHlr3M ITDOCTOaHCTBeHHOfO I-rr 'IH BpeMeHH6ro pac[o.roxeuug co6bl-
tnfi '  cna,{aJra Mbr AoJr)KHbr paccruoiper.b Bo3MoxHocrb rpoqB JreHHfl,'TpeHAa B lIcxoAHbIX AaHHbIX' r{To Mo}KHo cAe,rarb As Mfl cIIo-
co6a Mi l .

l locneroeare,rrbHocrb Mo)KHo pa3AeJir.{T_b Ha HeKoropoe q,,c,rlo
yqacrKoB pannoft AJrHHbr, rar qro raxgufi H3 Hr{x co4'epxa" ue-cKoJbKo Ha6,rrcAesufi. r luc"rro co6uruir B npeAeJrax xax40io yqacr-
Ka craBrrrc t  B coorBercrBHe cpeauef i  ToqKe paccMarpr . rBaeMoro'J'qacrKa. 

Bat6upan B KaqecrBe gasucr.rl4orl nepenaeHuori ]rn' srraqennq
KOOpAr.{}rar ueHTpOB yqacrKoB, a ' 'ci la co6urufi. B npeAerax cer-MeHTa B KaqecrBe sHa.reHrri i apfyMeHTa x;, MO)KHO nocrpo"rr ,rH_Hr.rlo perpeccnn. Ee yr,rouofi xberio,rtrreHr Mo)Ker_ Oiiri 'nponepe"
r{a ocHoBe Kpr. r repur  ANOVA, npuee4ennoro e ra6r .  4.12 c qe, , rbro
onpeAeJreHrrq' 3Haq'MO J'rIr oH OT,'Tr.rqaeTCfl OT Hyrfl. Sror npoqeccnpoHrrr,rrrocrplrpoBaH rra plic. 4.10. K coxajreHr.iFo, gror xprirepur,rHe oqellb e$SexrrreeH, rax KaIi nprr pa3Ae,,IeHrz[ [ocJIeAoBareJrl,Ho_
.tn,T_1 

:_lp_e3Ku 
reprercfl HeKoropoe qacJro creneseil ceo6oAu.

rrMerorcf l  KprrepHrr ,  c 'e i l ra , ' rb 'o  lperHa3Har{eHIIbre Lna o6^a-pyxieHllt rpeHAa B cKopocrtr ocyqecrBJr.euus co6srrfi i l , o' xoroplrxHcnorrrb3yercq MeToA Cp_aBHeHHs cpegHeli Toqr{a noc,leAoBare,lbHo-
crri c ee IIeHTpOH40nt. Ec,rH noc,'reAoBare,,rbHocrb orHoclrre.rrbHo
9flopo'A"r, 3Tr.r pflAbr 6yAyr or{eHb noxo)irtr, Ho ec,,trr rir{eercfl
TPCHA' TO IICHTPOH4 6YlCr CMCUTATI,C' B HANPAB,,ICHHH YBC,-.IUqCHHg
19C

cKopocTH noEBfleHIif l co6blTHft. Ecnu ti - BpeMq II,IH paccTosHHe
oT Harlafla psAa Ao i-ro co6uttis H N - o6qee quc.lo co6tlTflt l , To'
Mbr MoxeM Bbrqrrc!'rr.rrb ueHTpoIlA S uo Qopnry.rre

N

s: -!-- F r,.i  u '

3ry craruc'ruKy B cBoro oqepeAb Moxuo
repun (4 .4 ) :

- tn,r{ / I -\7 - -  t " o '  l C -L==-T - \ " -  z  t  J '

rAe I- o6qag A"II.{Ha noc,'IeAonareJlbHocrli; Z - cras1aprl{3llpo-
BaHHaq HopMaJIbHan c,ryuafiuafl Be,III lqrlHa. 3uaqultocrb Kplrreptlff '
\{o}Ker 6urr ycrauoBJreHa no ra6Jr[iqe HopMaJIbHoro pacnpeAe"le'
Hr4r ,  aHaJrorHqsof t  ra6n.  2.10.

Sror rpurepufi ouent rIyBcrBIITe,reH K IisMeHeHlIIo cKopocrll no-
sBJIeHur co6Hrur?. Hanpuuep, ecJIIl [osBJIeuse co6uruil tvto>xHo
onitcarb Sopuy,ttoft

r ,  ^a+Ft
I  t : E  t (4 .5!

ro HyJreBylo fnnore3y Mo)KHo sar lncarb KaK paBeHcrBo p:0.  Ecr l t
B pe3yJlbrare npoBepKri Mbr ycTaHaBJIllBaeM, r{To MoAeJIb 3KcrIoHeH-
i{HaJIbHag r.r uro p orJrI,IqHo or HyJrt, To, cKopocrb noflBJIeHIlR co6li-
tuit vt H3MeHsercr c rr3MeHeHr.rerr.r l. I,Iuesso pea.qu3arll l to orofi '
BO3MO}I{HOCTI ' I  MbI H NPOBCPgCM.

Ec.[[ e cKopocrl 'I rroflB,'IeHl]f l co6urnfi TpeHA ue o6napyxeH, ro,
Mox{Ho cAeJrarb BbIBoA, qro rroc,teAoBareJlbHocru co6urnii Mo)KHo
paccMarpr{Barb KaK crar{HouapHste. C,re4yrcilree, qro cJleAyer npo-
BepHTb' - 3TO IIpeA[O,tO]KeHUe O He3aB14CHMOCTII nOC,IIeAOBare.'Ib-
urtx co6util i i . 3ro Mo)KHo cAeJlarb c fioMoulblo BbIqHcJIeHuff ai]To-
KOppe.rrgrIHoHHOii oyHKrlHi.I Ar'rt AJrHH HHrepBarllOB MeXAy co6blrl l f l  -

vn. tr4nuutt cJIoBaMH, HaAo paccMarpaBarb IiHTepBaJIbI Me;lix)t
co6nrnsua KaK rrepeMeHHllo x;, [pI.rHHMa]oIqyIo 3HaqeHIIe B roq-
r {ax c paBHoMepHbrM pacrroJroxreHHQM B npocTpaHcrBe.  LCJI I I  l iH '
repBaJrbr He sB,.rf lForcs He3aBr{cr.IMbIMH, TO AOJI>I{Ha OOHapyx{LIrbcfl
reHAeHqr4f K roMy, qro6u 6oruuue 3HaqeHr.rs X (a.rrnuuue r.IHrep-
BaJIbI Melr(Ay co6urllauN) c,rreAoBaJIH sa 6crri luMH 3HaqeHLIfl lvM.
Aua,uornqso Ao,'rxHa 6urt u reHAeHqHfl K ToMy, qro6u Ma"qbie
3HaqeHHs X (r<oporxrle I.rHrepBaJJu) c,re4oeaJrv sa ApyrIlMII MaJbI-
\tH 3HaqeHr.rguu. Mu MOXeM BbIqI{C'{I{Tb aBTOKOppeJItI l[rO AJIfl nO'
CJIeAOBaTe"rIbHt'IX 3Harlegll i i  ,tara U UpOBepIiTb HX SHaqHMOcTb.
O6ltqHo ror'rbKo nepBble Hecxor'tbKo suaqeuuii Jlara upeAcraBJlrtor
IrHTepec. Ec,[t i ugilox{eHHble BbIiIIe MeToAbI tlo3Bo,lgloT ycTaHoB}ITb,
qro BHaqeHIis aBroKoppertlruoHuoii Qyut<utzlt HecyqecrBenHo or-
JIHqaIOTCS OT Hy,llf l , To MbI MOX{eM 3aKJIIOqlITb, qro co6bITIif l I lpollc-
xoAu,llr He3aBI.ICUMO BO BpeMeHH llr ' I lr npOCTpaHCTBe.

(4.3),

HCrro.rrb3oBaTb B Kpx-

(4.4',

l 9 i



Ec,nv ltu ycraHoB'tli, irro [ocJleAoBarer,Ib'ocr],I He I,rMeIor HH
"IpeHAa, HH aBTOKOp_peJrsrIt lH, MOXHO no[brraTbcfl npoBepr{Tb fHno-
re3y_o roM, rrro co6urng noAqnHeHbr pacflpeAeJreHr.r'ro nvaccona.

HanouuaM, rrro B rJr. 2 pacnpe4e.r,e""e hyuaaon, onp'a*n"roa"
KaK Ar4CKpeTHOe BeporrHocTHOe pac[peAeJreHHe, xoropoe Mo]KHo'c.rrr{rarb npeAeJ'rbHbIM cryrlaeM 6nttol,tnanlHoro npl,t yclonuu, lrro n
(tlucflo ucnurasufi) cranonurcq oqeub 6onwniv," a p (neponr_
HOCTb ycnexa B oAHOM r{CnbrraHr.r[) cranonatcq oqeHb ua,troli. Mnt
Mo)KeM npeAcraBr.rm ce6e, qro Halr epeueuHnfi pflA noApa3AeJrs-
: : : -T t1 /? HHrepBarroe paaHor i  ArrHHbr.  Ecnu co6i r r i ln  npoHcxoAf l r
cryqaHHo' To rIHcJIo IlHTepBa/'IoB' Koropbre coAep)Kar B ToqHocrH
Hy' l lb '  oAHo, rBe,  . . . ,  x  co6r , r ruf i ,  6yaei  no4uuuar lcg 6nuouaanr.
HoMy pacrpeAeJreHHro.

EcnN ulr HairHeM yMeHbuarb A,,rr.rHbr HHrepBaJroB, n 6yler yoe-
,'InqnBarbcfl, a BeporrHocrH co6srrurl 6yayr yMeHbrxarbcq. BHHo_
MIiaJIbHoe pac[peAe,'IeHHe B groM cJryqae yx{e He foAr.rrcfl AJrfl rroA-
cqeroB, tr yAo6Hee ro/rb3oBarbca picnperle.rreHlreM llyaccoua, rax
I?I : 

H€rr He rp_eOyercr rorrHbrx cne4euur? o ee,,rH.{HHa x n h p.
lJMecro aroro rpe6yercf l  3Harb npor. r3BeAeHHe np:L,  Koropoe3Aecb
-xapaKreprr3yer cKopocrb rrorB/'reHrrfl co6urnft. l lyaccoHoecrar
BepOflTHOCTHafl MOAe,tr, OcHOBaHa Ha cJleAyIOUIHx Ao[yqeHr,rqx:
a)-co6ur i rq rpoucxoAf l r  He3aBucunro;  6)  

"6po*no.r i -nf" "n""n"coobrrur  He u3MeHf lercr  c  reqeHHeid nperueun;  n)  eepoxtuocr l
nosB,rreHuff co6rirf iq B HeKoropoM HHrepBaJre nponopriaonaJrbHa
TJ:rHe 

ororo HHrepBad'ra; r) eeponrnocrL Toro qro 6o.rree qeM ABacoorJrrrr npoHsoli4yr B oAHoM H ToM xe BpeMeHHoM r.rHrepBa,le,
trcqe3ar,oule MaJIa.

VpaeneHne A,'rq onpeAeJreHHfl ttyaccoHoBcKofo pacnpeAeJreHus
ts 3TOM npr{Mepe HMeeT B}rA

P(X) : e-\ Lr lXt. (4 .61

3auernlr, qro cKopocrb , 'o.rrBfleH'r co6urnfi l, sAect f lBJrflercfl
TOJTbKO napaMerpoM pac[peAeJreHr.rfl. Tanfiqnue I'yaccoHoBcKHeqacrorHbre pacnpeAeJreHuf l  npeAcraBJreHbr Ha pnc.  4.11.  pacnpeae-
JreHrre flyaccona npunaeHrercn flpil perxeHr.rH TaKHX 3aAaq, KaK OII-
PCICJICHHC I IACTOTbI TCNCQOHHUX BbI3OBOB HA KOMMVTATODC WilLI
onpeAeJreHue npoM_exyrKa BpeMerr[ Me)KAy c6oqrun e B;r.rHcrH.
te.rlsoft cllcreMe. Kaxercg B[OJrHe B03MO)KHbTM ero I4crIoJIb3OBaHlle
nplr I ' ISyqeHnLr pflAoB reo,rrofuqecxux co6Etrvr?, onacaHnblx B Haqa-
Jre gTOfO pa3Ae.ria. Ec.nN UU CMOUTI.I ycraHoBlirb, trro Halrra [oc,rre-
AOBaTeJTbHOCTb noA!*rHrercq nyaccoHoBCKOMy pacflpeAeJreHr.rro, ro
Mbr MoxeM HcnoJrb3oBarb xapaKrepucruxu eroio i lacnpe4e.neu'n
,q,Jrr_ BeporTHocTHoro npof Ho3r.rpoB a Hrrr Aa HHOrO Dff na.

KpHreplrfi I(o,ruoropoaa-Cuupnosa o6ecndqfri., HaM rpo-
cror i  cnoco6 nponepxu coorsercre ' f f  pacnpeAed,reH's px4a co6l r iu i r
nyaccoHoBcKoN{y pacnpeAe,'reHuro. Csaqa,ra pflAbr flepeBoAflTcfl B
192

^ o
0 3 1 -

7 , = 2

0 2

q H c . n o

Puc. 4.11.  f lyaccoHoocxoe pacnpe'

AeJreHr.re c pa3nLIqHbIMI{ 3HaqeHlifM}i
I .  nocrooenuoe no qucJIaM f loqBre-

HHq co6uruf t

(4.7 \

noL  1=6  ozL  f - - -1_
;;t --r---L- o r r- |

l;lf -l-..t-Ffr- i;0" , :u---

P L -- 0,6

0.5 I

n ?

0,2
0,t
0.0 2 4 6 8 " 1 0 1 2

n o g g n e x r i  c o 6 u t t n q  H a  t s H T e P g a '

KyMy,rrfl ru Bnyrc Qop ruy c IIoMoIIlbio npeo6p asoe auna

Y i :  t i l T ,

rAe /i - BpeMfl or HarIaJIa rIocJIeAoBarer'IbHocri ' l  ,u,o l-ro co6urHx;

I - o6qag ',Irvla pn4a. 3ateu Bblql'Icd'It lorcs rpII oIreHKIt:

l .  KC+ : I i * u * ! - i  " )
t ;  

- '  ' j '

2. KC+ : lr n max{r, - 
+l

g. KC+ : max l(C*, KC- | .

f lepnHfi r<purepnfi - 3To npocro I\{aKcl' lMyM rIo,'1oxI{Ted'IbHbIX pa3-

socreii MelKAy Ila6.trcAesirblM psAoM I{ ox{uAaeMbIM' HcxoAfl u3

ilyaccoHoBcKofo pacflpeAe,'IeHl'1fl; BTOpOH - 3TO MaKCHNIyM OTpI{qa-
t6.l lHOfi pa3H6cTr.r i l  rperuti - erO 6Oruuee t{s a6cO,'lIoTHbIX 3Ha-
qeHufi AByx rlpeAblAyurrax. f lponepaenaafl crarl4cruKa KC sareM
cpaBHEBaeTcfl c AByxcTopoHHI'lMH Kpl.ITI',IqeCKI'IMI'I 3HaqeHl]flMH' rlpli-
Be,tr.eHHbrMr.t e ra6,r. 2.26. ECttu CTaTHcTI4 Ka npeBblnaeT KpuTHqeCKoe
3HaqeHHe, To NIaKCIIMaT'IbHoe oTK"lloHeHI4e 6O"rlure, qeM oxgAaeMoe
a nu6opre,  [o , {yqeHHoi i  c , lyuai iu l tm o6pa:oNl  u3 nyaccoHoBcKoro
p a cn peAeJleHI.Jfi.'  

MaypH tl leii,r - 3ro rIepHble, coAep)Kalrlre xpeltnnii, TJIIIHbI
paHHero MeroBofo Bo3pacTa,  BcrpeqaFouluecf l  Ha reppuropHH I I ITa-
ion Ko"ropaAo,  Bal iouunr n MosraHa.  I4Hrepea, l  xapaKrepu3yercq
MHoroqrIcJIeHHbIMLI 6eHronlrroebIMH c,'IoflMu, Koropble 3a,' lefalor B

HeCKOJ1bKHX MecTax s BaftON{uHre U MOuraHe I{ O6Hapyxl'tsaloTcfl
npra 6ypeiruv Ha rTJr tt .nureiiHyto IJII'IHy. Eestonutlt cocroflT I'I3

MOHTMOpIJIJIOHI]Ta, BO3HI'IKaIOIIefO KaK npOAyKT pa3pyileHHs By"I-

KaHHqgCKOTO IIeIIJIa pI{OJII{TOBOTO q aHAe3HToBoro cocraBa. B ra6l.

4.7 nor4soaflTcfi 3naqeHl' ir MoxlHocrll I ' IHTepBa,roB MexAy rrocdreAo-

Saraionoutnn 6egrOsurOBbIMII cJIOflMI,l, LI3MepeHHbIMu s O6HaxeHI.lH

,l
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T a 6 n n a a  4 . 7
Mor4nocrr (n rfyrax) uHrepBaJroB MexAy

lrocJreAoBareJttHunau 6eurouuroBbrML croqMu
B MeroBbrx orJtoxeH[sx Mavou lllefi;l

no @pemour Kanrplr (rurar 
-Bafiorrtrar)

(Bepx)
29
l 1
6
5

l 0
5

l t

t 4

KPI4TEPH14 CKAI IKOB

Ilpoc'ref iuraf l  noc,reAoBareJrbitocrb -- aro Iroc, jcJoBa,i.errbHUCTrr
Hii6rrotrerII I i t ,  pacnorolKeHIIbIx B iroi l t l . i r(e Hx rof i i . i leHrt{,  i i i , } i l i reM
TaKarr, rr] 'o KalK;Ibrf i  ee e, ' tex,teHT npurI i i . .{e}KrJt.orHo\Iy l i :J _I i lvx
83aHrvroitCK,irrcqaloi ldr. i ,y, lpyf Apyfa coclcrrrrr i i .  i -- ; iccr, iO:,pirr,r  1. i) . , ,r l i_
HoBar) ' Io rJopoAy c KoIl l<peull f l \ ' l l I  c ue,r i tr t 'J I lor 'rr ' rr ia B i i i ix r icr i( i i r i le-
$Ibtx ocr; lrKoB. . [ ,po6, ' ieune ,.ortxletul i i  , .BJtrc.ra, i  ]rcnbt iaHrlr l \ ,rH,
I lpf iqe\1 Kax{Aoe I l3 I l l tx l t , \ lceT I.B:l  B:j : i i j } , iot. tci{" l jG{i i , : i , ,} i l l i lx I ICXOjIa:
r ioHI (per { r1 r1  n r i60  co lep i l ( i i r  I rc i io f iuer \ iL re  o ITar rc i ,  ,a l i i i o  I Ie r .  nc i r .ne-
AOBaTeJbHOCTb laKI lX  I ICXOj IOB I Ip t r  i . I3yqeHr{ f f  I i l j i l iO j j  l rODOr Ib l  t s re -qeFlr ie IH'I  COCTaB,'rteT tpCUeUnCit pri l i  CIreqrieJ,r5i lOr.0 urf i l r .  A{u l , tO-
x(eM rlocrpoui 'b aHadlorlrt lHylo roc, 'reAoBare.rrbHocrb SKcIrcl lHrIeH-
TaJrbHo,6pocaa x , roHe l .y  r r  oTMCuar r  i lb I ] ]aAe] r r je  rep6a n , r i l  i r " ruuru .i lo,ryuetiHar rocJreAoBire, ' i r ,uocrl  65rrr,er. Hi iJrouuIraro c,, .re.ry.ynu{uti
pnr,  20 t 'o6slruir :

f  P f  f  P fPPPf  P  f  p r fPPf  f  f  .

KoHe'rno, l lHTyl lql iq I IoACKa3brBaer I IaM, qro e eloi i  i ioc,,reAoBareJrb-

1 9 4

4 7 6
t 6

8  l 7
2 3 4
l 0  5
1 5  4
2 2 6

3 5 4
4 (Hus)

Maypu ll lefi. l  no Opelronr l(aHrprz (rurar Barionrasr). Oru c.roa
rrpeAcraBJrflror cKon,'reHrrs rerrJra B pe3y,,]brare 6ypHr_ix H3Bep]Ke-
uuit nynxanoe e I44axo. l lpe4lo,laiaercr, qro coAep)KalraflcJ{ TaMqepHat fJrI{Hd orKJIaAbIBa,lacb c trocro'Huofr cxopocrsro, I i 9TV rro-
c"qeAogare.lbHocrb sgaqeHlti i  N{oulHocrr.r Mo)KHo aIIa;.rr:t3r]poBaTb }(aK
pr1 co6r,rrwfr, aTaJrornqurri i HcropurrecKoMy paAy, o6DasosaHiroN.ry
HsBeplKeHuruH Aco.

l lpoeeplre sr ' ,  AaHHbre Ha rper ' i l  B 3Haqei{ i l r r  c i iopocrr r  r rorB-
. reHlr f f .  Ec,ru rpen4 ue 6yAer o6Hapy>xeu,  r rpoBeplT.e Ha aBror(op-
peJr(rrro nocr'reAoBarer'rbHbre HHTepBaJrbr Mex{AV bo6urugnau. C6;-
.rcHLrre: a) BogMox(uue eSSer<ru or . HeoAr4riar<olJLlx cxopocreli
ocaArioHario[r'IeHEfl Uepuofi f,TuHbi Ir 6) aoslrox{I]0crb rporrB.rr| iJHri
aKTrrBHocrr.r 6o,ree oAHoro BVJrKaHa.

uocrn AoJIxHo nofiBuTbcq oKoJro Aecqrli rep6oe, ri Mbr MoxeM ott-
peAe,'rir i 'b BepofirHocrb BbrnaAeHfif l 3rofo (u.tu nrc6oro Apyroro)
q l rc i ra rep6oe.  B saurel r  lpuMepe Mbr no, tyqunu l l  rep6oB; cqf i -
Tafl, qTo MOFIeTa npaBlr, 'rbHafl, l!{bl IIo,Iyr{aeM BepoffTHocTb BbIIlaAe-
HI{g 3roro qgcJra rep6on B nocJreAoearentHocru 20 Hcnbrraui t i ,
DaBIIyFo 0,  16,  u"ru npu6. tusure.ntHo l /6 .  B excnepaHreHre,  aHad' ro-
fuqr{cM paccMorpeHHoMy, Mbr Mox(eM o)KrrAarb 9,  l0  u 11 nura4e-
uuri rep6on, T. e. IreMHorgu 6o,nrule oAHor.' i  rperfi or quc.[a l{c]rbrra-
;lr i i . Pe:y,ri larul 3Toro gKcIrepr,IMeHTa ltoAr][rHfiIorcg 6uHovira.ro-
nol {y  paci lpeAe. [eHa]o,  paccNlorpel ruouy e r r .  2 .

Oasaro npr.r oroM Mbr He yq,'In [opqAKa, B KoropoM nonBJlffIor-
cn rep6r,t. Beponruo, ec,ru 6rt [oc,,]eAoBare,'rbHocrb BITIiJIf lAe!'ra ra-
<r lu o6paaona:

r f  f  f  f  f  f  f  f  f  f  P P P P P P P P P ,

'To aro noKa3aJlocb 6u r iau oqeHb crpaHHbrM, xorg Bepof lTHocrb
rroJiyqeHr.Ur rar(ofo xe KoJiflqecrea rep6oB B ABaAIIari{ HCTIbITaHI{-
sx raxar xe, KaK rI B fipeAr,r.qyxieM rrpll l{epe. .[I,pyrorl xpafiHafi
cay.rar i  -  [oncpeMeHHoe nosB, ' reH[e rep60n I I  peixeK:

f  P f  P f  P f  P f  P f  P f  P I P f  P f  f  ,

Toll ic BLrf,rnAr{T orreFrb ueo6ltuHo, xorg RepoflTHocrb BbtrIaAeHHtl
qaHnoio r r r rc , r ra rep6or ocra, ' racb neu: l teHHoft .  B grr r r  l tpLIMepax
Haute i io ; lc3pet jHe Br, r3brBaer He I lpo l ropqHf l ,  B r loropoi i  nuna4anr
rep6ut ,  a noi l ; ;1o i (  hx norB, ' teHng.  Mu f ipe, t rno, ' Ia faeM, qro BbInaAe-
Hre i 'cp6a H,T11 pe[rK] l  cnyuat?Ho,  a B AByx nocJeAHLrx l rpnr \ repax
3To rlpe-lloJlo>rieHrie Ka)r{ercrr Becbr.{a FrenpaB;ionoAo6FIbIM.

I,1r,r r, iox<eu npoBepr.rrb rnriore3v o c,ryuafiHocru e:oir Iroc,'reAo-
BaTer' iblJOCTIi I lyTeM IICCr' ie. lORaHI' i f l  t IHC,' la CXarlKOB. LKatlKIl  OilpeAe-
cirqrorcq F:aK Hel]pel]brBarcu{i lecr{ lroc.r leloBareJlbl locrlr  oJ,Hiix H ' fcx

, { (e  coc  foaHui r .  f lepaan roc , re i loBar€" I ibHocrb  co .qep>KHT I  3  cxaqxos ,
r3 ro i in f i - roJ ibKo 2 ,  u  rper ra -  19 .  CxaqKH B [epBof t  noc . l teAosr -
ie.t  rr lr  oc] i l  nolqepKHyTbI :

f

I

P r I P ] ' P P P I P f f t f f

l 3l l

\{ l t  ui l ixer,r BLrqricJIXTb Beporrr-Iocrb rofo, q'r 'o J.aHilvro I ioc! ' Ierotsi l-
Te, 'rbltocrb cKar.IKoB B SKCIIepr.{MerITe c AByMr{ Irc.r ioi i i iN{r i  (rep6 r i"r ir
peur{a B aroi\{ r ipur,, Icpe) NIoxiHo cqr.Irarb cJlyt12i i"oi i .  C eroi i  r ieJrblo
Bblr iuc.r l f lercf l  r tr . icJlo Bo3Mox<HbIX na3Meu{eHlI ir  l t1 cocroRvvvl I  u nz
cocro;uri i .r  2. O6uee qLICJio cK:: iqKoB B noc, 'rel loBare,rruoctu o5o-
3Haqaerca  uepc :  U;  r rMe lorc f l  ra6 , r r rqur ,  Koro i rb rc  coAepx{ar  Kp l ' i I I i -
q e c K I I C  3 u ' r r t c H l J i l  I i u ( ' d l c  c t ( a L I K o B  U  n , l g  r p u x c u p o n a u v 6 l T  1 "  1 1 2  I l

3aAr i rHoro  ypoBHq 3HaqI . IMocrH a .  OAuaxo ecJ lu  KaxAoe I {s  s l la -
qeguil  t l r  Yt I 'Lz r lpeBbli l IaeT Aectir l ,  To paci lpeAeJleHue seruquul ' t  u

.qoBoJbHo xopouo aIIIpoKcHl!{xpyerct l  HopMar' lbl ' lblM paci lpeAe"Ie-

II IreM, I ' l  MbI npl l  HCnO,tb3OBaH]' lH 3TO|O CTaTHCTIIqeCKOfO KpHTepli f

P P

t 2l 0

13.
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i MO)I{eM HCIOJIb3OBaTb Ta6r'rHr{br CTaHAapTHOTO HOpMar]rbHOfO DaC-

npeAeJreHHf l  .  Cpe.asee quc,To cKa qr(oB e i , ' r1 'uar inor i  noc,renoeareJrb-
HOCTI.I c n1 ICII€XZMLI LI n2 HeyAaqaMH paBI{o

; ,  2n' r t"

n r * n z

fiHcnepcna cpeAHero rtr4cJta cKaqKoB Bbrqric, 'r f fercq

(4.8)

no QopMy,'re
2 n r n " ( 2 n r n r - r t r - n r ) (4.e;

(n,  I  r t r )z  (n,  I  nr -  l )
VxasauHlre Qopuy,rsr no3Bo.rrflror orrpeAeJrHTb cpeaHee (rrrc,rlo

cr iarrKoB H craHAaprHyro oua6xy cpeAHefo qHC.rra cKaqKoB t rpH
BCeBO3MOX(HbIX pa3N{eqeHHqX tL1 U tt2 B3aI{MOltCK,.' lrcqa}OUHX -tpyr
IP] , ra I IcxoAoI ] .  Bot , Ikc, ' iHe yKa3aHHbre xapaKTepncrrrKH, Ntbr  M() ; r ie \ f
no Qopuy,re (4.10)  noJryqrr rb xpnrepvi t  Z:

Z : (J -0,1oi,, ,

l ' ;1e [/  -  i ra6Jr]olaeMoe q[cr ' lo cKar{KoB.
. I Ie i r , . r l  y6e4t t r rc l_, -  r { ro sro npocro Qopuy,ra (2.28) ,  i lepel r lJ i iH-

r ran j l j r t r  Ber ' rLtq l . t l tbr  U,  ot t tocr i re, rbHo Koropof i  MoxHo ct l ;opM), ; lHpo-
3a ib r r  i lpoBepr{rb pf l , I ,  crar f icr l rqeci i l rx  fa [ore3.  F lanpl ruep.  I lpr r
c . r5 'uar i r r t ; l r  pa3N,reuentr r r  HaM Mox(er  norpe6onarbcf l  npoBepr i i l  r l r -
nore: lbr  o roM, r {To nocd' IeAoBare" lbHocrb coAep]Krrr  6o,ree qeN{ cpeA-
I r ee  r ; t ICJ , t o  cKaqKoB ;  B  STOM cJ i yqae  Hv r r t eBa f l  f unoTe3a  I t  aJ IbTepHa-
r l rBa r lofyT 6l i r l  ganr. icaHbr Tax:

H o :  U  - < C ,

H 1 : U 2 4 ,

T. e. cJi lruKoM 6O,{btxoe qHCJIO CI(aqKoB rrpaBoAnT K OTKJIOHeHT.iIO
r r rnore3br .  3 ror  xpHrepu i r  f l8 , ' r f le rcs  oAHocropoHHuM.  Hao6opor ,
Mbl MoxeM Irox(eJraTb onpeAe,' I IrTb, He coleplKr.rT JIIr f locJIeAoBa-
Te.nbHocrb HeBepofrHo Ma./roe qrc,rro cKaqKoB. B eroN,r cJryqae coor-
BeTCTBy iOXIaS r IJ [OTe3a U aJrbTePHaTHBa 3anr ]cb iBa]Orc f l  B  BUne

H s t U > - 4 ,

H 1 :  I J  1 O

H CJIHTUKOM HI l3KOe qHCJtO CKaqKOB npHBeAeT K OTKr ' rOHeHnio Hy-
resoii r lnore3br. Sror xpnrepuil raxxie .rrBd'rflercs oAHocropoHHlM.
Ec,'tu l,tot xorllM orKd'roHr.rrb rHIrore3y o "rro6olt HapyueHI.IH c.rIy-
qafiHocrlr B noc,reAoBarelbHoc'rH, To A"qq sroir ue,tlt noAxoAI.rr
ABycropoHHzti t<pnrepuii A,rrs i lpoBepKlI rurlore3bl:

H O : T J :  I J

np14 aJrbrepHaTHBe

Ht :U*4 .

1 9 6

_2
U

I

I ( 1 . 1 0 )

v-
i

Mu uoxeu rpaMenr{rb oror Kpr.rrepwia gnn npoBepxr{ rnnoreebr o
cnyu a ft ilou p acnoJroxeHtrH oJreMeHToB nepBofi [ocJIeAoBareJlbrlocrll,
coAep)xauefi pesy.ltrarbr lrcnbrraunft npn 20 6pocauvtqx MoHerbr.
Hy,reaan r[nore3a yrBepx{Aaer, qro Her cylqecrBeuHoro pa3rr.rrrufl
MexAy sa6lroAaeubrM rrr.rcroM cKaqKoB n cpeAHriM rrncJroM cKaq-
KoB Arq c,ryvariHofi rrocJreAoBareJrbHocrn Tofo xe o6reua. Mu uc-
fio,'rb3yeM AJrfl ee npoBepKr.r ABycropouurift r{pnrepr{ft. Hyneean
rurrore3a orBeptaercr, ec,'rr{ B 3Toir nocJIeAoBareJlbuocrlt lrMeerct
,rU6O C.NUTUKOM MAJIo. TIr6o CTHuIK0M MHoro cKaqKoB H IDIIHIIMa.
ercr  aJ Ib rePHar I ' lBa  

Ht :  u  *o .

Bu6par 50/o-uuf i  ypoBeHb 3HaquMocrr i  (a:0,05),  Mbr rroJryqriNr
rpaHr.rubr KpurriqecKoft, o6nacru -1,96 k + 1,96. Cna,ra,'ra Bbrqr{c-
; ' IaM Cpe!,H€e 3HaqeHI,Ie I{ cTaH.q,apTHOe OTKJIOHeHpie AJIfl qucdla cKaq-
KoB B cryqafiHori nocdlreAoBareJrbHocra, r.rMeroqefi ny rep6on (n1 :
:  I  l )  u  n2  pe I I I €K  (nz :9 ) :

y :2 ! ! - f l : 10 ,9 ,
l l  + 9

( 2 . i l . 9 ) ( 2 . i l . 9 - i l - 9 )  _
(e  + i l ) r  (e+ l l  -  r )

Crarucruxa Z pavua

Z : u-0

Tarrlu o6pasou, qlrcJo cKaqKoB B rrocdleAoBareJ.-i lrHocrn tenol
tue cTaHAapTHoIo oTKJIOHeHHTT OT CpeAHerO 3HaqeHuf l  BCeX BO.IMOIK-
HbIX cKaqKoB B TaKor i  nocd' reJ.oBare,r rbHocrn H I Ie nolaAaer B Kpu-
TrlqecKyio o6racrb. C,retrosare,rblro, yKa3aHHoe qncro cKarIKoB He
!.aer ocHoBanrfi gnr orKnoHeHr4q uy,reuoi' i  r i lrrore3br r rplrHflTlrt
I l peA[OJIo)KeHus, IITO nocJIeAOBaTe,]lbHocTb He tIBJIff eTcfl cIyIIaft Hoii.
Ipyrue nocJreAoBare,/rbHocrn, Hao6opor, Aalor coBepIrIeHHo orJrnq-
Hbre 3HaqeHufl KpHTepHs. Tar KAK tx1 v flz ortHaKoBbr Arq Bcex
rpex [ocJreAoBareJrbHocreft, ro a u og TaKxe oAr.rHaKoBbr. nnn
BTop otl f ioc"rleAoBareJrbHocrr.r 3H aqeHr-rfl KpHTep Hfi

-  2 - 1 0 , 9z : -  ' " ' - -4 ,2 ,
2 , 1

.l,JIt TpeTLeIi

z  t 9  _  1 0 , 9
o : _ _ _ _ :

L r  I

O6a grn 3HaqeHHt pacloJrox{eHbr 3a
r.r Mbr AOJIXHbI OTKJIOHIjTb rr.rnoTe3y o
3JIeMeHTOB IIOCJIe,U.OB aTe,'IbHOCTeiI.

o?- -
U

4,6.

U
:  t ' ; , lo 'n:  r ,o.

3,9.

KpI.rrliqecKHMH IIpeAeJIaMI{,
clyuafiuovr pac[oJroxeHnlt

c-

l a ?
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feolornqecKfie [pI'IMeHeHHfl 3Toro KpHrepl' i f i  He BloJlHe oqe-

BHAHbI,  TaK KaK O,6uqUO npl IxOAHTCs paCCIvIaTpuBaTb 1IOC, ' ISAOBa-

TeJTbHOCTH c TIuCJIoM cOCTORII t t f i ,  6o.r t lurnU Aeyx.  CrparHrpacprue-

CKIze pa3pe3bI LIJIII, HanplIMep, nepeCeqellHq Ul, 'Iudla c6ltxuOgeHIio

coAeplKar He MeHee rpex cocro;inuii, xoropble He"rrb3t paH>KI{po-

BaTb HUKaKHM OcMr,rcJreHgulr  o6pasou.  Mu paccuorpf i i {  cnoco6bi ,

C [OMOlqbIO KOTOp6IX qacTb I]OC,{eAOBareJIbl"lOCTeli . i l ioxipg rlplBecrll

I( IIOCJIe/I,OBaTe,IbHOCTH AI.{XOTOMHqeCKIIX CocTotHl4ll '  HO npex(jle NIL'I

OCTaHOBLIMCf l  Ha IeOTtOiHI IeCKOM t IpHMepe I lD l l )Y1eHeFI l l f l  Kp l iTCp l tu

cKaqKoB npI.I  H3yqeHI{H CI' ICTeMbI C AByMt{ cocTosHl]t lMl ' , l '

O6uquue nerMarLIrbI o6pasyrcrcn npI ' I  Kpl{cra, ' I i l l lsauIII I  ocra-

TOqHO|O pacnJ iaBa,  o6orau lennofo  ! ' reTyqu lv rE Beu{ecTBaMH I lp14 OT-

BepAeHr . rH rpauuruof i  Mr rMbl .  I4x  c rpyr rypa o6yc .nonJ lc l la  o1HoBpe-

UesHOIi Kpt4CTaflJI l l3aI{uei l  KBapI{a n f lO,r leBoro igl lara B sBTeKrHr{e-

cxorl roqr<e. Ec, 'pi KprrcTaJrJrH3Aqr{ff  rrefMartrra I ipol lcxoAqr 6e:

IIOMeX, TO N{O)KHO AOnyCTIiTb, I ITO 3epHa KBapua f i  I ]oJlcBofo lu| laTa

BO3IITiKaIOT t l  C, ' lyuatlUl lX TOtIK;l l i  BHyIpIr OXJIaXi.r.arcUIefO 1.]acl l , ' la-
e a .  3 r a  c t t t y a u " x  ( c l y u a i i u o e  o 6 p a s o n a H u e  s e p e H )  o c r a e r c q  H e -

asxaeHHoi r  Ao rex  [Op,  I roKa pagnr raB saTBep leeT.  O j IHaxo npugyT-

cTBr. ie oAHofo KpIlcTaJIJIa, HanplIMep IIoJIeBOTO lUnaTa' MolKeT cTil-

MyJIlrpOBaTb AOIIOT'IHLITeJIIUOe O6paSOBaHHe 3epeH IrOIIeBCI'O t l t l raTa

H npnBecrl l  K Bo3HI'IKFIoBeHI'1rc necrpofi  crpyKryplr l .  Hao6opo'r '

pocT oAHOfo Kpl.IcTaJIJIa MolKeT JloKa./ ibHo l lcqepnalb II3 I \{2fNlb]

Hyx{Hble cocraB,' l f i Iol idxe I l  I lpl locraHoBllrb KplicraJl ' [ t i3aLlHrc' B pe-

3), 'JIbTaTe Itefo Bo3I{LiKaeT IIecTllaf l  Mo3aIlKl l  U3 I(Bapqa I ' i  noJIeBofo

l l i1aTa. Eo.l t  uryro Ir, t ]1.y I lo, ' i t rpoBaHHOrO Ief\ laTI,ITa MO)KHO paC-

cMal.pr.rBarb r ir tK oKHO B feo, 'roff iqecr(yrc x) 'xHIo, n xoropci i  cryAel{-

T a M A a H a B o 3 M o x H o c T b I - i 3 y q e H H ' 3 T l l x a , ' I b T e p H a T i - t B H b I X I l p o q e c -
COn.  l lO .nUpOBaHl {a t1  nOtsepx l tOCTb nOpOAbI  I IO3BOJI fe f  d ' ie f l (o  \ rCTa-

HOBHTb l(OHTaKTbI Me>I(A)/ C"lafarci i l l ' lMU ee 3epHaMl{ '  nO3'IOMy i lH-

Htrr] ,  trpOiJenertt{att  na Hei ' i ,  npl lBOI114T I{ nOC-TpOeHlt l{ l  l iOC.ltel igLta-

Te, r lbHOCTl t  3epeH I (Ba i iUa I {  I IO! ' ICBOfO l l l I Ia ' ta .  J l i i t lHu  l la  IOJI i ' i pOBaH-

l lO i i  t r .n r i ' l ' :  i l iO) t :eT PACCi , laTpHBaTbCn KZX C" ' i5 'V  r t i t ' ' l t  gu t iC i i l t<a  t i : ;

BO3tvtO)KI{uX i lo{tr ' ICAOEaTe.l lHOCrei i  B TeJie ttef},{ i i ' [ ]1Ta' f l3 I iOTOpOfO

6br.[a nse.[eqetia 3T'a rr ' Ir i ra. l loc,re;cua' l  e, lbHt]crb : je'pel l  xual) l \a I .1

r roJreBoro  i l I i l a ra  BAo, I Ib  J I I IHHH yKa3aHa s  ra f i , ' I .  4 'B '  F lau ' l  sa ,qa-

r ja -- rr3yqHTb cKaqKl{ oT I(Bapl{a K noj l leBon'I: f  lul l i i ry, I lpoBeplir lr

c" lyvai iuocr.b I lor. iJ]el loBal e, '1bHOC', i l . I  H Olrpe/I.e"i i l i ' ib, HeT Jit l  Tel l ' lel i -

T a 6 t u u a  4 . 8

f loc,f ieAosarenstlocrt 100 3epeH norenoro unara (I l)  n xra"pqa (K)'
r io f l y t le i !Hat l  np l l  nepecet ieHTI {  nerv i ; i1ar i '

Pnc. 4.12. Ilocnerlosare,'t,uocrn sa6nrcAenufi, xoropafi aHaJruBHpyercs Mero.rtoM
CKAqKOB BBCPX H BHI.I3

ulr]] K clrc' ieMaTI{qecKoMy cJreAoBaHHIO OAHOTO COCTOflHHfl 3a caM}rM
co6orl unu, uaolopor, TeHreHui{rr oAHoro cocroflHrirr cJlenoBarb He-
rrocpeAcrBegHo 3a ApytaM. Buno.nuure HccJIeAoBaHlre orHx naH-
Hbrx c lror\, lolqblo KpuTeplrfl cKaqKoB I.I OUeHI,ITe Tpu a,rbTepHaTr.lBbt.

r errepb p acc[,rorprir{ cTaTHcTrrqecKyro rrpo[eAypy Hcc,,reAOBa]r]rq
cKaqKoB BBepx I I  B} I I43.  oHa UCnO.nb3yeTCri  B Tex cdnyqar lx ,  Kofna
Mbl IlMeelI AeJIo He c AByMfl pa3JIIlqHr-rMIi cocroflFluflMH, a riorJa
nocr'rerlyrolUee r1a6"rrcAegue 6o,rr,1ie rrJrLl NreHbrue, rleM nDe^{brAy-
qec.  I Ia  ouc.  4.12 nso6paxeHa r i t r rnquar noc, , r re j loBsreJrbrroor ] : ,  r (o_
1O]]} ' Io TiO}KHO 

-NPOAFIAJIH3HPOBATb MCTOAOM CKAIIXOB BBEPX I , I  BHII3,

.Crpe:or  ABC nsolpaxaer cKaqoK BBepx,  TaK KaK Kax( :1oe
Hi,i6"' iroAeriue trpeBocxoAur rrpeAbrAyulee; aHa,tcfnqHo orpezox GH I
r i . ;odpa;r<aer cKarroK BHr ls .  Orpesox CDEF nso6paxaer cKal ioK
Blrrrs, r.recMorps Ha ro, r{ro pasHocrb r,rexAy D w E paBua Hy"{}o.
,Jeiicra_Hre.nbHo, Hnrepaa.n DE pacno,ro)Keu Mex(Ay AByNrfl orpe3-
x^r,ttr CD N EF, xaxAufi u_s xoiopux aso6pax<aei cxiuox unnis,
I ]O3TO\ IY  I I  BC ib  -Y I {ACTOK CDEF I {O i I i ; I ( )  PACCMI }TP I IBATb  KAK CA I I .
r i r ' r r i  cNaqox sHr is .  l {Hrepnan I I  N{c}Krro paccMarpi lBarr  n l r6o xai<r , , r . ' l h  o t  l e : x r  r - i  1 /1 " r ,  i r  o i l t r a ; i < ; , t r ; i i l c ro  cK t i  qoK  B l tHJ ,  . l u t6o  KaK
rrzrcrb orpe3xa I I f t ,  usoSpa>xaro[ ie fo cxaqoK BBepx,  np] IqeM o6qee
Liirc"aa) cI(aqKoB r-rcr2ercil B ! 'IIo60t{ c,lyqae HeH3MeHHbIl,t. EC,tri t<zix-
.i.oe ua6"rroleHr.{e Bbipaxe}to uexcrtcpoti aennulIItoii, to 06nqil<t olr;.r
r i r '1e€r , r ,po6ui ' ' ro  qacrb,  H o! , f i r laKCBbre 3r IaqreHf ia (ane noc.r Ie- ioBzl -
;e, ' rbHbre roqKH c oAHIIaKOBLTMH xapaKTepHCTr4KaMU) lpai i r i l , tec i i i . r
HCBO:] ] I  O)I(  HbI .

l lpa paccuorpeH14li ro,rbr{o pa.:nocreii Me}r(Ay 3Haqe}uirnvu{ B
coceAHirx roqKax Mbr npeo6pa:yeM raHHyio noi , iegonareJibHocrb
ft l locJIeAoBaTe,'IbHOcTb, ltr{erculylo ToJIbKo ABa cocToffuun (unurpu,
eCJI I I  I IMeIOTC' I  paBHlr le  3I I i l r teHHf l ) .  f lOC.r tenOBaTeJlb i tOu j  u ,  

' l r :O6pa-

)KenHVro Ha pr.ic. 4.12, wst MolKeM nepenxcarb B Bnlle

+++-0-+- -0+.
C.rt irag neprrtr i  HydTb MLIHycol,I ,  Mbi no! ' iyqael{ I Ig.rb cKa,rKoB: Tplt

(Ha,ta" ' to)
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T a 6 n s u a  4 . 9
{xcro paAro,nrpnfi na I cmz utauQa KpeMH[croro cnaHqa

(Ocnorauue paspesa) 1 0
t 2
l 4
22
t 7
1 9
l 4
4
2
I
0
0
8

t 4
1 6
27
(Bepx paspesa)

oT IIJIIOCa K MUHyCy r{ ABa OT MHHyCa K n,'I iocy (qEc,'Io cKaqKoB He
SaBlICIlr OT TOfO, Ha3OBeM JIH ML'I BTOpOfi HyJllb ir!'IlocoM I{!'II{ MI'{Hy-
coM). Te[epb MbI MoxeM rIpI4MeHI{rb IIpoIIeAypbI,paccMorpeHHble
BbIll le Afl ' I cryqafl [ocJIeAoBareJlbHocrefi c AByMf 83a,I 'IMOHCKJIIO-
qarcurLtMa Apyr Apyra cocroqnl.IsMli - cM. $oprrly.nsr (4.8)- (4' 10) .

.u,,rn roro r{ro6br annpoKcLIMauHfl HopMa!'IbHbIM pacnpeAeJIeHHeM
6una onpaBAaHa, Heo6xoAHMo LIMerb 6o. lsr i ryn nu6opxy,  oAHaKo
B 6o,'Ibti luHcrBe reoJlofuqecKax 3aAaq raKIle o6:beMbl nu6opoti
BrroJrHe AocryIIHbr.

flpu nsyueuul{ KpeMHI.ICrbrx c,raHlles s CxarHcrux ropax 6lt.uo
olMeqeHo, qro 3ra ncpoAa coAepx{Hr Heo6btr {Ho MHoro xopouo co-
xpaHuBrxuxcfl ocrarKoB paAl.IoJlf lpuit. kIx npHcyrcrBlle B cJlallqax
cKopee Bcelo He fBJIflerctl c, 'IyqauHbIM, TaK KaK IIOC,leIOBareJlb-
] tocrb o6pasUoe 6u. la co6paHa Ha r lpH6" ' IH3HreJIbHo paBHblx pac-
cloflHl.lrx rro pa3pe3y. Vls o6pauros 6bt.l l t,t creltaHbl ur,rt lQu, n xo-
Topr,rx Ha IlJroulaAxe 10X l0 uu2 6lt.no no,r,cql'IraHo LlHC,ro paAlror'If l-
pnr i .  . (augue AJlg 50 o6pasqoB npuBeAeubl  B ra6JI .  4 .9.  Moxso , r r r
cqr{Tarb, r{To pacnpocrpaHeHHocrb paA}lo,'If l  prit u:ueunercfl B lx, ' i l l-

Qe c. lyuaf iHo? Bno. tse peaJlbHo cocraBurb npofpaMMy, Koropar i
BbrnoJIHI,IJIa 6bI ece Heo6xoAI.riralte BbIqHcJIetll'1fl, oAHaKo ycIiJII'Ifl,
Koropbre tpe6yetca npu groM 3arpar l4rb r la  npofpaMMnpoBaHue,
rro-BfiAHMOMy, rlpeBblcflr rpyAHocrH, Koropble npxAercfl npeoAo"Ie-
B: l rb r rpu pacqerax BpyqHylo.

B erou c,rryqae AvxoroMLI3aql'Is ua6.ltoAeulari Aocrllfaercfl c IIo-
Morrlblo cpaBHeHHfi I lX Be"Il lqHH c npeALIAyxII 'IMH Ha6IIOAeHUflMII.
B Aeticrellre!'rbHocru xplzrepui't cKaqKoB Mo]Ker 6url nprlteHeH K

AaHHbtM, AITXOTOMA3aqHtI KoropbIX ocyxlecrBJlflercfl no npol',I3Bod]Ib-
uoft cxeue [pil vcJIoBI{[, qro flpoBepfleMar ruilore3a Irloxer 6urr

npeAcraBJreHa Ar{xoroMZqecKH. Hanpuuep,  I r3BecrHaf l  npoueAypa
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(Boc roq t t aq  qac rL )

t iuxoloMl{3arlux pflAa ga6,uroAeHuii cocroar B BblquraHHr.r Ka)KAofo
na6,rrorleuuf r. i3 MeAHaHbr, BbrlI lIc.nesgofi rro BceM Ha6rioAeHHfM,
ilocJre qero npoBoAr4Tctr npoBepKa rl irrore3br o cnyuafiuocru IIocJIe-
-1OB:ITCJIbHOCTU CKAI{KOB OTHOC}iTCJIbHO MEAHAHbI C NOMOIqbIO KPH..
repnf l  BHaKoB.  I

Ha 6onrruor i  nnoulaAu pac[pocrpaHeHHr 4oreu6pnf icKr. rx  aHop-
lo3uroB e ,rlapanruficrolr xpe6re B rrrrare Bar?ovtuHr ua6JlpAaercq
riecr{oJrbKo MarHerLiroBbIX TeJI. OAHo us Hux 6u"ro BcKpbITo, n no-
po:la Apo6[Jlacb A/If l lrcnor' ib3oBaHur{ B KaqecTBe 4o6aara x 6ypo-
nony pacrBopy.  B Naplepe 6u" ln oro6paulr  o6pasqu B roqKax,
ilatsHoMepHo pacflo,ro)KeHHbix Ha riepeceqeHHr{ MafHeTLIToBOf0
re.ra.  Co6paHlrbre o6pasuu pa3! ' ruqaracb MexAy co6of i ;  oAHH co-
]1eplKa,'1ri npetrMyuIecTBeHHo IrJIaf[oKJIa3, Apyfae - oJil4 BLIH, HeKo-
Topble noqTlr IIeJInKoM cocToflr 'tH H3 MafHeTizTa, a Apyfle IlpeAcTaB-
,rs"la co6ofi cMecb rix Tpex MaHepaJroB. HecoorsercTBHe psAa rure-
HOB 3aCTaBJl f leT i tpeAIIOJIOlKlrTb,  q: IO B I , IafHeTHTOBOM TeJIe I , rMerOT
Mecro c i lcreMarrrqecKr. re u3MeHeHxf l .  t l ro6u lpoBeparb gro r rpeA-
rro,'rolr(eHue, 6uJrn npoBeAeHbr H3MepeHlrrr yAeJrbHofo neca o6pas-
uoB, pe3yJrbrarr,r Koropbrx npHBeAeHbr e ra6r. 4. 10. Moxuo JIu
cqHTaTb, qTo [3MeHeHIre yAeJlbHofo Beca BAoJib lepeceqeHHfl cooT-
BercrByer roMy rr3MeHeHrlKJ, Koroporo Mo)KHo 6u.ilo 6u olKi{Aarb
B npeArlo,'rolKeHua, rtro cocraB o6pasqoa H3MeHfJrcfl cny,laflno ot-
I loct t redTbHo i {c l l rpa;bHoro :ua qeuas?

Mu uoxeu raK)Ke npoBecru npoBepKy furiore3bi o c.nyvariuo-
crrr cKar{KoB rro orHolrreHr.i}o K cpe,4geMy gHarreHr.rro. Pesynsraru
erofi npoaepxa Syayr lrclloJlbsoBaHlr e erofi rJraBe B pa3AeJre, ro-
cBfluleHHoM rpeHA-aHaJ'raay. I(plrrepuu cKaqKoB irp14HaAJre>r{aT K
slHpoKoMy Kd'raccy HenapaMeTpr{qecKHX npoqeAyp, paccMorpeHHbrx
a rn.  2 .

14Mercrcq MHoroq[cJreHHbre pa3HoBHAHoerH KpHrepr.reB a^ron*,
paccMoTpeHHbrx Bbrue. I4uQoprraauHro o Hr.rx ql{trareJrb Moxer IIo-
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T a  6  ' r  n  u  a  4 .1 I
B.naxnocrs coBpeMeHHbrx HJtor B flpo6ax Ke]Hat B3trblx

ua no6epexre i{excuxascxoro 3aJt[Bar Jlynouaua
qeprlHyrb 

I pyxonoacrB_ax Iro HenapaMerpl.IqecKr.rM CTarHcrr.rqecKr.rM
MeroAaM Bpaa . r r r r  [ 8 ] ,  KoHoeepa  [ i 0 ] , 3 r re . r r  [ 50J .  l l p ;4uepgHc-
no,' lbsoBa_Hl'lf l  Kp_arepl{fl cKaqKoB B reororHr.r uMenTcg s rufire'MHr-
J lepa I i  Kaua [36] .  Hexoropue u3 orux aBropoB csnraror  AJTHHycaMOf O 60.rluroro cKaqKa [Or{a3 areJrerra nec.rryualiH0,CT}r, apya"" 

"a-nonb3yror qricJro rorreK rrnBepcnrr, T. e. ToqeK, s roropsix 3HaKLr
nocJreAoBareJrbHL'rx Ha6.nrcAeHuii ueHsrcrcq. B Hexoropsix c,uyuaax
9rrr Kpurepnr.r Moryr oKa3arbcl 6o,ree roAxoAquIHMH, qeM npo_
ue.{ypbr, ofitcaHHbre Bbr[re. Boo6ue foBopq, npoqeAypa trccJreAoBa_
Huf l  cKaqKoB BBepx r . t  BHH3 cquTaercf l  Hav6o,nee MouIHbrM npr . reMoM
H3 Kp' ITept leB cKaqKoB, TaK r(aK oHa r{cro, r rb3yer  H3MeHeHrre BeJrH-
I I I , IHbI  B TAXAOT? TOqKC I ]O OTHO' 'CHIZIO I(  NPIIJ ' ICIA, . , , ITIM TOIIKAM.
Apyrne Ar'IxoroMrrqecKr.re cxeMbl orpalKaroT ToJIbKo H3MeHeHr.If l Iro
oTHolxeHr{rc K oaHoMy 3HaseHHrO, HanpHMep K MeArraHe HJ|H CpeA_
HeMy 3HaqeHl i lo .

I (pureprrn cKaqKoB qe,recoo6pa3Ho npr . rMeHrrrb B Tex cryr{arx,
Kofna rpebyercr BbirlcHHrb npr.iqr.rHy HapyrxeHr.rfl c.nyuariuocrir. ga-
JI} I I IHC CJII ] I I I I {OM 6O,r I rUOrO I , IJ ' I } I  C, ] IHIXKON{ MAJIOIO qI IC,TIA CI{AqKOB
n03BO,'irrer BbrflBrrrb rrecra HapyueHlit c.uyuafiHocu{ Ir He oro)K-
AecTB,rr iTb I Ix  c  TpeHAou.  Heo6xoAl tMo oTMeTHTb, qTo cal r  no ce6e
Qaxr c .nyvar iuocr iz  ne uoxer  6nrr  AoKa3aH, raK KaK ycJroBr. re
cnyuafiuocrti co!,eplKHrcfl B H)/reBorl runorese. Mu Mo)KeM roJrbKo
yTBep)KAarb npH HeKoropoM 3aAaHHOM ypoBHe 3HaquMocrH,  r { ro
HVJreBaf i  r r r i l ( ) re3a HeBepHa 11 qro no erof i  npHuHHe noc"reAoBareJrb_
HOCTb He riB,'Iqercn c.uyuafiuori. tr4ttultz croBaN,{H, ec,Tu I{aif lH IIO_
I IbrrKtr  I IpoBepHTb uec,uyuai i i tocTb oKoHqHJrHCb npoBa!10M, ro HaM
HHrIero He ocraerca 60,'truIe, KpoMe rrpt4HfrJTf Hynenofi rHlrore3bl
B , [a ; r rHel i r r ]€M Mrrr  paccMorprrM npoue4ypor o6uipv;xeur i f l  rpeHAa
I.rJrr.r cricrer\{arHqecKrrx 

_HaueHeHuii cpeAHero ssaqerlas. XIu 6yA""
lIMerb Bo3Mo)Ki{ocrt y6e4urncr B ToM, rrro Kpr.rrepHr.r cKaqKoB B co_
I IETAHHII  C 3 'TI IN{IZ MCTOAAMH OKA3bIBAIOTC,I  BCCbM  I IOJIC3HbIM,I .

II{ETOA HA I,IM E H bIU HX KBAAPATOB I{ P E f P ECCI,IOH HbI H AHAJI I,I3

Bo ugorux 3aAaqax Hac Moryr  nHTepecoBarb He rorTbKo HMero-
Iuuect  B l loc, ' ler .oBal 'e" tbHocrH H3MeHeH}l . ' r ,  Ho raKxe Te TorrKH, B Ko-
Topbrx 3rir l i3MeHcHr.trr lrpoHcxoAflT. A,,rq peueHr.r, srr.rx 3aAaq
Hy)KHo rr i l {e 'b  uaOop usr , repeuur i  usyuaeraor l  nepeMeHHof i ,  a  rax>xe
3HaTb r) i lc - ' lo , ro lKeHre TOr{eK STHX H3Mepegar?.  Kax H3Mepf leMaff  ne_
peMeHHaf l ,  rz l r {  H [ rKara,  n roropoi i  B COorBercrnyrourui  eAHHrruax
Bblpa)KeHbr 3d'teMeHl'br nocJreAoBaTe.rtbHocTr.r, AoJilKHbI HMeTb onpeAe_
.neHuufi pa3Max. oxagblsaerc.fl, HaM HeAocraroquo npocrofi ruri40p-
Marrr'r o flopflAKe c,'reAoBaH'fl roqeK. B 60.rnruurrciee npuuepoa,
xoropbre nrlr ceftqac paccMorpilM, nac 6yAer HHrepecoBar^l o6urnii
xapaKrep r{3MeHeHr.rfl AaHHbrx. l{u0opvaqas o6 

-erorur 
6vaer uc_

IIoJIb3oBaHa npH HHTcpnoJIfluHrr Me)KAy naHHbIMH ,roqxiull n i l f l ,gKcrpanonfiuHr{ 3HaqeHufr, pacno.no}KeHHbrx sa [peAenaun 4aHHoft
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I IOC.I iCAOBATC,IbHOCTI,I,  ATfl  NOTYI]CHIIq BbIBOAOB O BJiH'IHU]' I  TPEHAA

ir.[ t !  J,I I t I  I Io, ' ]yqeHil f l  OqeHOK xapaKTepHCTHK' KOTOpbIe iuOnyr 6Url

l .r f trci)ecHbr feoJlofaM. Eclu oTHocHTe"l lbHo pacnpeAe"teHl ' l f l  coBo-

i(yr lrocrr4, ue roropoli  B3qrbl nu6opru, Moxno cAeJlarb HeKoropbie

0a)cf iroBartHLre npe,i l . I loJloxleHli f f ,  To K HI]M MO)KHO IIpI. IMeHI'ITb CTa-

r lrc i  i r ,{ecri .r t i t  MeroA, H &3ltBo0},{btr i  perpeccuoHilblM aH a,1lH3oM.

AanHue ra6n.  4 .1  I  lpe4craBr ' t t { lo r  3HaqeHHq tsJ Ia>NHocr l l  B  npo-

6ax  xepna coBpe\ {eHHbrx  MopcKI lx  l ' l J IoB no6epex l . ' t  Mexcnrau-

cKor-0 3ir, t t isa e l locrouHoit "r lyttsttat le. I , ls l ' {epeHlig rIOIyqeHbI B pe-

Jv,i i r , ,  i iTc cptiBriel l l lq I ' taccbi t l1ro6 ttel*el"IeHHo nocJle B3flTI ' lg Hx H3
', i1;o(ttr . . . , : ' i :o ' , lurt i ,r  l t  i locJre r i l {artJIb}Iofo Bblcyult lBaFIHg. Ecnu IvIbI
(-oi ir /1r ' l  : i lstI i \ , i  cj€. i i i l l l l lLie I i3i \4ei lel l t l t l  i ' l  cooT'BeTcTByIOUll{e I{M rJIy'
( - i i : .1 , : ,  l i oK f : . 'To  c . ieJd l ro  Ha p i l c .  r i .  13 ,  ro ,vBI IA I iM,  q Io  coAepxaHl le

B,r i i i ,  i r  i ,uci1;o Itr i i l .er '  c rny5niroi i  e nepxnux qacrf lx cf lof l  I{JIa I I
\ ie .  i . , , i c t i l {o  i ; ( r r inaer ,  noq I  14  c l 'e6H,1 l r3 I1p ! ' t l cb ,  B  ocaAKe s611I t : l t  r - ] c -

r t i , i r : rn l r r {  c , ' ro f l .  ! }ac .c l {o1pH\ { ' renepb pa : l . r14r {Hb le  c l l0cc5b l  I l ccJ Ie io '
'  ,  , ' ,1 i : ,  l I  : l i l l l l JC l i  Het iB l lb Ix  COOIHOi l leH l l l l  Me lKAy sTHMi{  r iaO. [ IOAe-

, lna , rcu i rc r  .+7 ,75 ,  yKa3 i lHHoe t ia  p l {c .  l t .13 ,  -  cpe : lHee coAepxa-

i i r i c  F , ' Ia f i l  e  r ipo5ax  - rpe lc r i iBnner  co60 i t  T0 t { ry ,  oTHocHTer ' lb l {o

roropoii AHciiepcIifl iu.llIri)'{arbHn, rl e. 
ryllt:tl13i:Ia 

cy}lM-a KBa.{,-
i r  aToB orx.nouei l t tn  co, I ,eplKaI l l lH BJar i l  oTHOCaTe, i lbHo STOI{  TOqKH.
il l i lare,' i l , . 'r.o.1)i(! ' ir l ioltuirrl (crl. r.n. 2), uro ecii l t I leKoropble np0-
aLl ablgr,rseror coMHel{ue, To l lx Mox(Ho 3aMeHllrb HecMeqcHHol{ lI
1$Qr:urulroii oqeiiroli nlt6opouuorc cpejlgero, f l B,rlf i Iolr1efocff }Iau-

"i)glurl l,{ irPe;icl:a3:lH}leM A.IIf l ,[,OI]O,'IHHTeJInUUX n^pO6,KOTOpbie N{O-
ri"r (rrt lr, r:-rc,ir€HglrlM3 roii >re coBoKynllocru. OAHaKo flcHo, qro

.  :J t . l , i iCC 3H: 'q3r l i te l le  MOi l (CT : l j ieKts:r  i I IO r l i leACl aB.[qTb Aai{H'5Ie

pt ;c .  4. r3.  l lpodtr  cr5 i rpa; iu l l  noc. [ t ]AoBa're, ' Ibuc.  I I  I IoroMy oHH He
!:.i i) i lcrcg lte3aBIiCUP[bitau. Eue 60.nee, qeM TorieqHag o]leHKa' HaM
ii()i(ouJ,'Ia 6irt npii l, lan ,tH!Iufl, Korollag Bbli la3H,'Ia 6bt csg:l MexAy
rtOt iep; i1aHr ie l i  R! ' tar t i  U rny6t t lOi i  r t l r  eCel t  N{ i lO) l (eCTBe H3MeHeHnq
:ua.l 'eir. i i i l  repeMe:lHbix. I ' l lryltrl lBHr,ie coo6paxeullg n.oAcKa3bIBa'
IO',f HaM, qro B l(aqecrBe rairofi JIuHHII Mo)KllO 6uno 5u ru6pars

npsMyro, oTKJToHeHI{fl KoTOpOfi or AaHHblx sHa,IeHnfi Md>KHO CBeCTII

20c
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Puc. 4.13. 3aerrculroct BraxHocru Puc.4.1,1. Paa;raqsore Bapr.raHrbr KpH-
ocaAKa or r,ry6lrHn (r rpauuax nolu repueB MHHHMIl3atrHu orK,'roteHufi or

na 100 r cyxoro ocalxa). JlHHltE af lnpoKcuMaqufi:
, { ,auu l te  co6paHu B cKBaxr rHe,  npo6ypevuo i r  , {  -  uxxxuxsaqgf l  f rxJoH€Ht r f l  BJaxHocrH;
B coBDeMeHHbIx  Hnax Ha uo6epexse Mexc l -  B  -  MuHrMH3ar IHq o6o6uessr rx  o rx loHeguf , ;
EaHcnofo saJuBa. OTMeTHM, qro opuerrrautrr C - lruHuuusaquq oruoseanll fnv6uH!,r
rpa$nra  He coorBercrByer  opuesraquu,  o6Hq-

Ho l{ctro.rtbgyeMofi B rrareMarnKe

AO MHHrrMyMa. ECJII,I paccyxAaTb no aHaJroflrH co cpeAHr.rM, To
oAI.tH Lr3 CTiOCO6OB COCTOI.IT B MriHHMr.r3arlnH CyMMbt KBaApaTOB OT-
KnoHeHrr ft or IIpqMort. (CpeAHee - gro 3HaqeHHe, orHocHreJrbHo
KOTOPOTO AI, ICNCPCHfl  I , I ,  CJICAOBATEJIbHO, CYMMA KBAAPATOB OTKJIO-
EeHLIII, rBJrflerc.s HaHMeHbrxefi). Mu MoxeM rrocrpor.trb eAr{Hcr-
BeHHyI.O IIpqMyIO, oTHOCHTeJTbHO KOrOpOft AHCIrepCrifl Mr.rHHMaJIbHa.
EctH sHaqeHr.rrr sroii rvHeriHori Syuxuuu B AaHHbrx ror{Kax Bbr-
qecTb H3 cooTBeTcTByrouI[X Ha6rroAaeMbrx 3HaqeHHft, ro no.nyueu-
HOe B pe3yJrbTaTe NrHolKecTBo qHcer'r 6yler f iMeTb cpeAHee 3Haqe-
Hr.re, paBHoe HyJrro, rr MeHbrrryn AHcnepculo, qeM Ha6op oTKJroHeHLrr?
or rro6ori Apyroft nprrMori, [ocrpoeHHor? no AairnuM roqKaM.

Hveercr, oAHaKo, HecKor'tbKo cno,co6oB otpeAeneHug I.t I,r3Mepe-
HHf l  OTKJTOHeHUf i  OT nol6upaeMoi t  i lHHnH. Hanpznrep,  Mbr Mox(eM
paccMoTpeTb oTKJroHeHr.rr 3HaqeHHri sraxHocTu, oTKJroHeHHfl fJry-
6utt tuut HeKoropyp Iix KoM6r.rHauzro. Ha puc. 4.14 orpe3oK A
H3o6pa)Kaer orKJIoHe_HI'Ie coAep)KaHHfi BraxHocrti or f loAo6paHHofi
f lpsMori, a oTpe3OK C-OTx.rtOHeHrie 3HaqeHr.rs fJry6aHbr or ior? xe
flprrMoil. Orx.nosesue B LI3MepeHo tto nepneHAr.rKynspy K Heft.
Moxuo 6nlo 6u nocrpourb npflMble, Hc[oJrb3ys nrc6ori r.r3 srHX
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afloco6oB LI3MepeHI{q orK,lloHeIlI.If i , Ho MbI orpaHHt{I 'rMCff JII{IIrb 3a'
NlerraHr.rflMn no noBoAy Ka)KAOfo H3 3TL,r,x c[oco60B. ECIU Harua sa-
iiaqa 6yAer 3aK,rroqarbcfl B MlrHLIMA3ar\HE orKJroHeHHii CoAepxa-
IrHii B,'raflr, To MbI noIyI{I.{M [pfMylo, [peAcTaB!'If l Iouylo HaHIyq-
uyrc oqeHKy BJraxHocrr{ npfi 3aAaHrHblx r,ry6uuax. Hao6opor, ecln
3alaqa 6yaer co,croflTb B MIIHHMI,I3aIIHH OrK,'IOHeflr4fl tily1:.1.H, TO MbI
rroJryqr{M HarrJryquryrc oueHKy 3aB}rcHMocrl.r fJIy6HHbI or coAepx(a-
HHr? Braffl. Tperu a,'IbrepHarl]Ba IIo3Bo.IIter BbIpa3HTb cBfl3b MelK-
Ay AByMq nepeMeHHbIMH. B Cne(I {a, i lbHo'M Ha6ope 3aAaq,  paccMaT-
pHBaeMbrx B sTotl rd'raBe, BpeMeHHile i lJIIr [pocrpaHcrBeHHble nH-
TepBaJrbr cqr.ITalorct LI3BeCTHbIMH, a BTOpaq nepeMeHHafl HMeeT He'
IIpepbrBHoe pacnpeAeJIeHHe. floarolty [IepBafl aJIbrepHarHBa Ka-
xercs Har.r6oJlee rioAxoAflu{efr, I.ns Ha[Iux ue,'Iefi. I4ultuv cJIOBaMIi,
coAeplKaHHe BJrafH Y paccuarpl lBaercf l  KaK cryr la l iHaf l  [epeMeH'
Hafl, a rny6HHa X Surcupyercq. f looroMy 3aAaIIa cocrol{T B [peA-
,cKa3a{r,tH 3HarreHHrl Y no suaqeuusv X. f ipyrue cflyIIaH 6yayr pac'
cMoTpeHbr B CJIeAyI,OUIHX rJIaBax 3TOri KHI-Irl l .

f loc,re rofo KaK MbI ycJIoBI.ir ' ILIcb o xapaKTepllcrl lKax npflMoft
rpeHAa, Koropylo MbI xorHM nocrpolirb, onpeAeJII'IM HeKoropble
repMnHbr.  14:yuaeuar I repeMeHHart  f fB, l t iercq 3aBHCHMOii  ( r .  _9.
Qynxuaeli) 1a,'I1a pefpeccyoHHoit a o6o3HarIaercq Y;. Orx,roHeHuq Y;
oT npflMori JTHHHH AOJIjKHbI 6ltrl ntu'Hl] tnlar' lbHblMll. f lpyral nepeN{e,H-
Hafl f lBJrflercq He3aBr]cHMOiI (14[IA apryMeHroM) n o6osnaqaeTcs Xi.
l lycrr ,  a lnpoKcnMl4pyloqas npf iMar nepeceKaer ocr  Y B roeKe b6
J.r aMeer yr,roeoir Ko3$Ququeur br. Toraa ee ypaBHeHlte HMeer BI'IJ,

?  ,  :  b o  *  b r X  t ,  ( 4 . 1 1 )

. le  ?, -oI {eHKa I .J f r  Y i  t lPt r  j IaHHoM 3HaqeHr l I  X i .  PaccuaTpHBae-

MOe OTK, ' rOlreHrre paBHO Yi_ l ' t ,  L I  Halua 3aAaqa CtsOAI.TTCq K HaXO;K-
,[,eHrrr'o raKoir npflMoil, ]1"'If xoropoli cyMMa IiBaApaToB orK"'Io-
T ICHI I i I

\Y  i  
^ -Y  

i \ 2  :  M I IHHNIVM. \4.12)

f lo lyveune oKoHqare, . rbHoro pe3v, ' tbrara rpe6yer l tpHMeHeHIt t t
lHOQepeHur iaJrbHoro ucquc; leHl i f l ,  r lo3roMy MbI He 6yaeu paccMar-
pHBaTb AOKa3aTer ' lbCTBO'  a  OfpaHI {q l ' IN{Cf l  TeM'  qTO I Ip l lBeAeM TaK
H a3bt BaeMble HOpMa,'IbHble yp aBlleHI' Ig, I IO3BO,'I f l  IOUIHe H a I iTl{ 3H a qe-

unR b6 u bt Lnfl  annpoKcl.IMl.{pyrcUeli  npqMoii .  OHa HNaercr euA

s r "  '  \  r z .
Z ]  t :  0 o t l  +  O t  Z A t i

i _ r  ; - l

n n n

Zxrvr :  bo > xs* br  Xxi .
r '= l  l= l  l= l
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Peruag cucreMy ypanHeHi'tf i , norvrl l ' iM

14. f i )

Xorg ;3 3ror t  I ipocrolv l  c ' ryq: ie t i i l i l i :J , :1b. lcB: t i l l ;3  r \ ' { : l l  p l lLt i ic f  o lv ie ' loAa

0 , q . s a , r v ; x a e r  R 3 K t l e - a u 6 o  t t l r e a l i , v l l J . e c l i l i l , : - r  i t l , r c e  c r o x l H 5 i x  c i 1 -

TVa r i l l , < I x  e ro  I t p l tMeHeHHe  O I i paD . i t : i iHO .  f l r - a ;  i  C  , 1 -V  ! l b l  I : F i l l j t - l e  M

l ie iUeHl ie 3a,  Zi r t I {  ( )  3aBHCtlMO{-:Ti . l  Cgl iL ip} l i i l l l^ r t l  Bi I : i l - i i  OT l ' , r : t ,  a) l l l lb l

\ i e ' ; gJa l . , i l l  I i a i i ) l l qHo i ' ;  e . ' r i e . 6Dr , l  I I  0 ) , . l a . u  l l c l i L \ . r I b : ;CBa t : b  l . rO i  , i e l o ;

; ( ; i i i " ' l ee  b  HacT0 t l i l i ' i i  r r r i i se .  3 ; l e : " l eu r i , t  i r { i l T i l l r l .  I ' l K ' 3B I } } :  r t 7=8 ,

: , I :  l -10 ,  -1 , / -382,  : I?  - -38 ;0  u  : . {2 :35UU.  l r i , : ' : ' r r .  B  r \ '1 : - r ' i p r re -
rroii . ' j)0pMc {rr{eer BI'IA

r  . !  i J O ' 1  1 l , o \ _ t 3 E 2 .
!  ! l  

- i : |  
,

\  1 4 0  - ? 5 C i )  i r ; t l  r ' ] t i 7 r l

i i es r in  ee ,  no . r i \ - ,1 ! teM r0 :94 ,67  u  b l : - -2 ,66 . , i { . i ,1  , . rc r l r i ' : r 'T  i l { i . : . r . r ib -

, loBaTb i i r )J lY11€ l I i Ib l€  3 i la . IC i i i l t j : r , r i . t t  Bb i r j l l , j , i l c l l l i t i  i - : ' i i . ' ,HOI (  cu ; i r - : ; ) ]Ka-

l l i r r i  BJa l , r r  B  o i  a iKe i ia  i la : l J i r {q } {L r i i  r ,ny i r i t l : l t { .  f i0 . i l ' i . lC l l i l b Ie  ( j l l l r i { l ( } :

OirDCSOBarir ' i ' t  I l  TOqI{al i  I Io3BOJ'I; l IO' '" '  l l . l r , lepl i  l i ' ,  Hi iCl iO,,TbKO tI1.)111.{4t],

: : O C T I I O e F I I I : l i i  i l O  l . 1 e ' ! O l l y  H l l l l ' l C i l 5 i j j l i X  l i t l i l , i i l l i - , 0 t s ,  C C O l E e r ' : i l ) ' I
g C I O j I i q , l i \ i  t j t ) i 6 C i ) O r t l { t , i t , t . ' t : t H i t t ) l t t .  E C . i l l t , - i l t  i i { : ! T p r J { l } I 1 1 3 U : l i l t - l , f : : l l t

I l ) ,1.,-.J.1i i i i i ]  I : l  ' f  ' . l l i r lcc' t  l l  :1epe3 Ka)5A.vx-i  l lL ' iaiorioi l i l ! ' io .1'oLIKlr,  
:r ;  ) ' r

1 l  i / i  c ' i ) l l l l . i . l rH  6 i , l  ; i  t ) 'Mx{a  KB2 lA j - ra ro i t  o r i ( '1u i { i 'H l l ' 1  o l '  I l  I t l l !11) I t

6sr,r l  6t ' t  i r t  3i{1 H}' .r I Io'  i (cuc'rt to, B i lpl l i leAe}iI{r lr '1 rp}lNiepe 3 i() Lie

' raK.  SHrr I Ic l lL ' ! f "  Y i  i l  Y i  i l3o6pL i i i (€ i i l : l  i Ia  i l l l c .  4 .15 .

i i ' in LrC:iret"t  Onpe!,el l lTb rpl i  x;paKTepllcTIlKH, KOTopble of l I{ctst-

tsaror  r {3Nrer ieHue 3aBHcl {Moi i  I iepeMeHI{o i i .  I lepcaa 113 H! lx  -  3TO
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Pnc. 4.15.  Ha6;rrcAaeuale 3HaqeHI{ f l

B,'Ia)KHOCTr.t U UX OqeHK-I{, nOJryqeHHbIe
a3 ,'rHrreirHoro ypaBHeHHfl pefpeccul{, IIo-
crpoeHHolo no MeToIy I IauMeHb[rHx

KBaApaTOB

B  l  a x H o c l u ,  r

100 50

(SSr)

_ l
n

Pae4enae 3ro ypaBHeHHe Ha (n- I ) ,  r roJryqyly  Ar . rcnepcuro ne-
peMeHHoi ' r  y :

h -w l  -

j tx, v,+l '  i i .r,  >l v, ' :  f  n
4 ' u

i : l  \  r : l  l : l  i  I

t7

Xr ' , , - [
4 ' 

\
t - l  \

n
S l  v .
Z ) " t

- t ) l -  " -
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Sp x.!r

5Sr
(+. l5}

(4 .16 )

150

,4*'')' l'

h -

S1 rz
4 ' L

i - l

,
1 - t'r,u.

Mbt Mor.rru 6br l ictto,r lsoBarb alu QopuyJILI AJfl  l loJlyqeHIlf l  i (o3(p-

r f l tqneuror  I lp r ]Mo i t ,  oAt t i tKo  J Ie tKo 3 t ! ! le r l lTb , ' l ro  ypaB] IeH! I f

(4 .  l3 )  r r  (4 .14)  I IpeAcraBJI f l Io r  c06ot l  cuc ' teN{ \ i  vp . rEHeHI{ l i ,  Koro-

pyI{J MO)i{ i{O pel l lUTb, I iCl lO,{b3yu MelOJ.bl '  Ol l l tCaHHbie B f" ' i .  3'-  
06a 3ru  ypaBHeHI i r  Mo lKHo 3anHcarb  ts  I !1a ' tp l lL lHot i  r lopve:

r t L  ) X \ . 6 " r  ,  f /

i r l ,  t y r / \ l ' .  /  \ : J ' r'  4 1 t  4 1 r  ' J  
t

IIepeMeHHor? y:

,  f l  t 2  n

T'l l ' ,  ) :  F, r) ' ,*1,. (,1.18)
H l b t
, . - .  t  /  ; - r

o6was cyMMa r{BaAparoB
,1

ssr : Tl i,,,
lJ
l = l

n n

5li , ' - iTlr '
H  \ d
i : l  ' i = l

: r

4r!
i - l

l l ^  
_  

,  ,  
n

SSp:  l ; , t , '  :  l -  {  F
A  '  n  \U
; - l  \ ; . - t

, t  l [
. q '  - :  - . l ) T  :

r t - l  n Q t  -  1 ) L ,) ' ] (+. re)

Bropax xapaKrepH'cr'trKa r{: '}MeHq].rBocrl.r 3aBHcr.rMorl nepeMeH-
r to i i -3ro cyMMa r(BaAl)aros orKJroHet iHf i  oqeHeHHbrx 3Ha!€uHir  Yi
oT cpeAHefo 3HaqeHr. Is  y :

.iltr

I

t
T
il

i
.,1'
irl

t .
Li' I

f
4r

+
it_

(4,201

(ar< c,re,l,yer i l3 rrpaBoii qacrll oroto paBeHcrBa, or{eHKH HMe-
x).i ro iKe cpeAr,tee 3HaqeHHe, qro Lt [cxoAHbre AaHHbre. Cynaua
KBarIpaToB 3r l {x  OqeHol{  f i  XapaKTepH3yeT Mepy H3MeHqHRocrH f lH-
HHH pefpeccltu orHocrn'er'rbuo cpeAlrero 3HaqeHI.Ir. Ecnu Yt rr Yi
coBnaAalor AJrfl Bcex sa6.lroAeHrrl, ro cyltuL,r KBaAparoB, BbrrrHc-
rre i {ubre t ro SopMynaHr (4.18)  w $.20) ,  6y lyr  oal rHar{oBbrr* l r .  Ha-
o6opor, ec,Tn cyMMa r{BaAparoB (4.20) 6yaer MeHbIIIe, ro pa3Hocrb

(4.2t)
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Ha3brBaeMarr ocraroqHorl cyuuofi KBaAparoB, 6yaer orrrl larbcfl or
uy.nn. I(ax JrefKo V6eAnrlcs, Ber' i l IquHy SSo MoxiHo raKxe BbrqHC-
Jrlrrb no Qopuy"re

IL

rr 1)
S J D :  Z \ Y  i -  )  i ) " ,

rAe ssD HB,rrflercff uepofi orKJroHeHrrrr npfMor?, [ocrpoeHHoii no ue-
1O!. ) '  HaUNleHbrrr r rx  KBaApaToB, oT pe3y! ' rbTaToB Ha6, ' r toAeHHri .  I (a-
r {ecrBo i lpu6.nu;xeHrrn npnntof i  xapar(reprr3yeTcrr  orHorxeHHeM

ss^
p 2 -  "" -ss r

r 4  ) 9 \

(4.23)

Ec"ru r " rq L lMerou{r4xcr  AaHHbrx npf lMarr  xopor i lo  nogo6paHa, To
3TO orltoueilue 6yAer 6"ri. igro K eAur{xqe; Hrr}r(e MbI pac:cMolpI.rM
KphTep l lH ,  I IO3BOJ I f lO i l l l l e  CyA I ' l Tb  O  1OM,  HSCKOr ' l bKO XOpOUIO  3TO

orHor reHi lc  xapar i rep i l3yer  r iaqecTBo oqeHr iH.  Be" ruuuHy R2 Hepe4-
KO Bbrpax{a}or  B  npo l leHTax.  Ta  iKe repMl tHo, ro fu t l  npHHf l ra  B

TpeHA-aHaJrH3e,  KOTopbr t i ,  xax  Mbr  yBHAI . {M,  f lB , ' l fe rc f l  npauuu o6o6-
x{eHHeM 3TOfO MeTOAa.  HeO6xOAuuO oTN{erHTb,  q ro  KBaAparHbI f t

KopeHb u :  R2 paBeH MHOxecrBeHi IoMy Ko3Qq) [ IUHeHry  KOppeJI f l -

ul.iu R:

R: lrP{ : I sS^l-sS.. 1a.24)

A;rre6pauuecxr{ri :xeusaJieHr sroro coorHotrle}t}t.R o[peAeileH B
r,u. 2 xax xoerfQHrrlieHT Kopped'Iqrl lrI i

f _

ss,,,
(4 .251

l,/ ss,. ss,/

Tax i iH t  o6pa3ov,  npr t  T Iaxox{AeHHH ypaBHeH} l r i  t tpsMol l ,  x i ]paK-
TepH3yrol l lci i  sasucuN{ocrb B! ' la)KHocrl i  ocaAKa ol '  fry6xHbl, I l0 } le-
TOAy HaUMeHbUI{X KBaApaTOB Mbl  Bb lq l {c , ' I IL ' lH  pa3r [qHbIe  BeJ l14 ' ]H-

Hbr ,  Heo6xoAuMbre  npn o i tpeAe, ' reHHH c) IN{M I (BaAparoB,  Kar {ecTBa
lpr r6 , r r rxcuuH H nosQSalureHla  Kopper ' I f l IUrn .  Butquc , ru re  Ber ' tuqH-
u t r  S S r ,  S S H ,  S S o ,  R 2  H  R . q , r q  A a H H b r x  r a 6 n . 4 . 1 1 .

Conepruet tHo oqeBuAHo,  q ro  l i l ) f lMaf l  J ' i ] iHun He BCerAa xopouo
ar rnpoKCr . rMi lpyeT J ,aHHbre  ;1ax{e  B cJryqaf lx  Bb lcoKo i i  KoppeJI f luHH.
l lroxoe rrpr. i6"nttx<enlle Bo3HrrKaer KaK c, ' IeAcrBHe paAa IIpt{qltH,

cpeArr Ko'fopbrx c"rre.nye'f  orMerrl fb Br'rcoKyro AHCIIepcHlo 3aBI4cHN'lof i
nepeureuuo l i  (upe:uepHr , r t l  pas6poc , lauHotx ) ,  a  raK lKe nu6op ue-

noAxo,t, f lulei i  vroAe"ru. B sror4 npflNIepe Mbr cK!'roHHbI noAo3peBarr '

t IOCJ ' IeAr lee ,  TaK KaK paCIOJIO)KeHHe I ICXOAHbIX AaUHt lx  HaBOAI IT  Ha

r \ ' lb rc , r rb ,  q ro  AJ f l  annpoKcHMal {HH 60, I Iee  npHfoAHa KpHBag,  a  He

npr r \ , ra f l  i l uHr t r .  Hsxe MbI  paccMorpuM HeJ lauer iHy to  annpoKcaMa-
q l rx t .  Or r iaKo npexAe HaM np l rAerc r  i43yqurb  c rarzcr t rqecKue KpH-
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rep rr H, n p Ir M eH qe M ble Ar'I n l!:,"..:f.i." -:l:l: :i:ff 
t' 
" "'

;;;;;';fi ;." n.notop bI M 3 aAaHHbIIr'r r pe6 oeauur u-

;ffi 
-y;- 

;;;;;,{;" nep e oaeu H a n, xor o p o it t o:l ut::l " {:j.,,X;
^"';;11; ;;'";;;;"';;;;";;;" n'p'*'nnort. x" ro MbI MolKeM

n^  n  r i l ruqnr .  q  n .nenv lo i l le i ix o ' I O p b l l ' l  l ' l H l e p t J a J l  f l J l v r s n L n n / r  " " v ' " ' ' " ' . - : - , , , , , , - ^ . . o  n n c n ,

n D e . u ' n o J I o x ( H T b ' q T o ] I M e I o U t H e c q A a H H b I e n o A q l l H f l } o T c g c J t e A y l o i u e l l
reoper l lqecKoI  MoAeru :

(4.26)Y ; : P o l p t X i * e i ,

qTo AaHHble

KolrnosetirEt perpeccnonnofi  MoAer' l l i  Yi:  Fo*FrXfer '
cnyqaf iHaa KoMnoHeHTa 8, HopManbHo pacnPeaeneHa orHocl l reJlbl lo

H H H  p e r p e c c l l H

rte i-HoMepa nocJIeAoBaTeJIbHbIx na6'nrc! 'egufi '  Be'nizqusa e ff 'B-

r ' r f l € r c f l c ' r 1 ' ' u a r i H O i i H O p M a J I b H o p a c l p e ( e r e H l l o i i B e J I { q H H o f i c H y " I e -
BbrM Cl )eAHHM l r  Heh3BecrHOI?  4UCnepcuef i  a2 '  He 3aBl ' t c f lue l " l  o r  Be-

ru , r r iu  ) ' i .  14r tu t r t l t  c roBaMH'  r lpeAnoJ la faercq '  r i ro  Ha6r l 'oAae l {b le

3r ra r leH l l t  ) ' ;  f lB , r l f l IOTCA Cy l ' , ' l uavn  nocro tHHOi i  Be ' l IHqHHbl '  csgaaHHoi i

co  cpe- IHHM 3Har ieHHeM^i t t l l - - { ' . - : -Y ;  o rcqHrb IBa lorc f l  o r  cBoHx

cpc;\ i lHx 3HaqeHll l l '  ro po paBHo HyJIIo) '  JII ' IHefiHoiI syuxuuu or x;

il-,,rl..I:i"ir"fi xounoneriioi u. 3ro- coorHoueHrre uso6paxeHo ua

;" ; .  
'4. i6. 

f lpe4no;raraercr '  qro AJIf l  xax<Aoit loqKH JtLr*tt t l  pefpec-

C I ' I H C y U e C T B y e T H O p M a " I b H O e p a c n p e A e ! ' I e H I I e r l a C ' I O T B O 3 M O ) K H b I X
suaqe i l r i r  nepeueHnb i t  Y i .  f lpnues f la .MeroA I I i lHMeHb[ I I ] x  KBar 'pa-

roB r.{ HcIIoJIb3yfl  au6opouu.ire. -xoeQQuuHeHrbl 
pef peccHl' I '  Bblql l i ' -

J, ' reHlrbre HCxoAf lus t{oae,"" (4'17), MbI MO)KeM OUeHllrb I IapaMerpbl

; ; ;p;; i l  I i .  e'  nrpauerprt p-n'$opuv"re (4'26)l 
"o--u-Mof 

oqHbrM

roegQuqueHran pJtp;;; ; ;  
' Inapainerpu 'b 

B Mo'r 'e' Ir l  (4'17)] '

Ec.nu cAe,laHHbIe HaMI' l  ofpaHI{r{eHnf BbInoJIHeHbI'  To rIero; l  Hav-

M e H b U l l x K B a A p a T o B A a c T H a M o u e H l ( u M a K c l l M a " l b H o f o I I p a B , I o n o .
IO6f lq  rapaMeTpOB pefpeccHl ' I  b1  u .bs '  I I  i l oc rpoeHHaf l  HaMH nHHl r f l

l"rn"."r, 6vaei 6.nnxe x ncrHnnofr npnuofi pbrpeccr'tn' qem 'rrc6as
.r ; " ; ; ;  

np"*o" .  Ec,ru nocrpoeHHoe "r r rnei iuoe 
ypaBHeHue f lB" Iser-

l;t;;;";;;"[.rp"..ronnofi 
- 

Mo'qe'Ilblo, ro AHcrepcI'Ir c'ryuafr'ori

K o M I l o H e t I T b l p a B H a A I , I C n e p c l I H o T H o c l I T e , ' I b H o . I I H H I ' l } I p e | p e c c u 1 1 .

P n c . 4 . 1 6 .
[ Ipennoraraercr ,  uro Jt t-
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PeryJlbraru AilcfiepcfioHHoro aHarn3a' npoBeAeBHOro

,niu"oroa"*t perpeccuEr xapaKrepn3ylolllefi ganucumocrr
B ocaAKe or nJly6tlHbt

T a 6 a a u a  4 . 1 3
A.rr9 onpeAeneHH9

coAepxaHut BOAbI

T  a 6 n u u a  4 . 1 2
,[,xcnepcrouur,rfi aHa.llls AJq cnyqas npocrofi,rrsefinofi perpeccHH CDtr\u ue

KB A,TP T TbI
3 H a , t e u g e

F-KD u rep tr t

Jlauel inaq pefpcccuf f SS^ MSN MSnlMSo

f  l c r o q  H I r K  l l 3 r t e H q H B o c r I . l

i l rrueftrtas Perpeccut

J l i r  l l t l e

C1'v n a p l ta.R At lc l lepcl l r

i  I - t 1 l o T c 3 a  o  p a a e u c r B e  A l i c n e p c H i t  o r K n o n t e r c t  n p u  5 0 / o - n o u

npH a i lbTepHaTl IBe

r i b rM  ra6n .  4 .  I  l .

I ,l'

Hr :F r *0 .

, . I r i r r l r q  pe rpecc l t I t  I l o i l q r {F i e f l a  yc , ' i oB r l i o :  t ,H i l  i i p ( r i o ] i rT  t { €P€3  cPe i i -

HHe . ] t { ,qeH i1f l  A H ) ' '  Ec.rr l r  ) i ' , 'nosci ' i  I (Or{ l r l r l l l i l ie l l r  ! i  l {e: r t l l  i ! { } " i0

Ol " l t i l i . re aCj I  fJT HyJI t l ,  
' l  O 3l0 : l -KB! iB: i ' ' ie I IT l iS C' i le- i ' l ' i ) l l l 'e l ' iy  y ' f  l l lp iK-

j l c l r h i 0 :  pz i cce f i r l i r e  3Ha r l eH t l f r  ) '  c l uoc t i ' r e . l b l l c  . i i ' i i l l : l  i i e f pec i l l l i  He

\ I € ; ! l i , t i l g y r l C M l ' 1 X I ) a C C e t l H n e O T i { 0 / ' l l l i € i l h i i 0 t ' i ) ' - ' r ' ' t i ) : : r r 5 0 i 1 : l i L ' l i i

) , ' l , i j i r e t l b  3Ha r l u i { oc ' r l r  ( c r : 0 ,C I ) .  Ec " r i t  l / n  ; ' ' - 1 ' g ; 1 '  
, t ' 1 .  

^ l i ' : - o l l " " t " t n

c T i i ,  i i c l l ! K a  i i o i ( q l i H j l e T c f l  . F - p a c j r p e i i e i ; e l i 1 1 l ' J  : i  v ; = ' '  |  ' '  \ ' z : b  
"  

i e i l e -

H11 i ( i i  . - 'Bo6oAbr,  I . t  I l03T'o l , { 'J  I ip l l ' i i iqccl i2 l ' r f  i ) ' )J ; )c i  I  COcTCi ' lT p l :J  : l f la-

q t r i r i j ? , i i p e B L i u l a r c i l { H X , F : 5 , 9 9 . 8 r , i ' l i l c ' r i i i l l | 1 o e : l i I : l t i e H 1 4 e K p l i r c p l l u

i r ( j i i i ,A i t e I  i l  Kp lT I I r l ecKy IO  O6 , t acTb ,  I l o3 lO i r {V . \ r 1 } , 1  - l c . : 1x 'Hb I  0 ' , i r , r I ( ) -

r l l l i b  f I l l iO ' l e3y  o  lO i t { '  qTO AHC1 lep ' i i i t i  C l i i ( j r - l i i e ' ] i l  i i ( )  J l f tH l l l I  pe f i lC r - ' -

C i j t i  t i e  r l ' f , t l t t I a C T C t t  O I  I l a C r r 0 l ) C I i l l ,  r . O i i ] q f t l r l r . '  ' i ' i 0  f l a 6 J ] l O A C i i i i t i i l '

O;1l ta i i , t  . I : i l t ie  He,CMOTpt i  Ha IO'  q ' rO 'J) 'Uje ' j1B) '31 :JHx' i i l le ' r i i ' i i f  i l i  i i lJ-

l le i iur , l i i  Tp.J i tA,  fpa(FuqecRoe f ipe, l .c . faBJl . - ' i i l l :  - i i - . l i ' l l : l  . {  l ic3 i rc" [ f leT

i lDC.t i I lo . [c)Ki . tTb,  t i lo  MbI B COCTOfi ] lHl i  I lpotssr l f l '1  l i i l l ; l i I : l  TOrl ] lce '
'  

i l  15 l r  or  I lepBOi.r  cKBax{I .1Hbt B i l . r l l ic l  LIX O i . ' i0} l (c l l }1gx v(-" f  bs

perv i  6LL[a  npoS,vpeua BTopat  c l , 'Bz l ]K i lua .  Co, r ,ep ;xan ' rn  Bc ' r lL i  B

, '  p oO ax i l3 :rt  Oi l  CxeaNuUH o6p : ls^)- iOT I loC.;r €IOB i l ' rQ,I l  bi l 'JC' l  b 11-l lvteDe-

t 'r ' , t i t  
' i '1, 

no:jBornrci{ l tx oI leHI{Ib o2. B pe:1'; I t 'T;: ' , i? ' \1Ll MOilteM oi lpe-

, : .e ,1 ;1Tb,  r rSJ I t ie . rc r i  J l I . t  cJ i16af l  xoppeJI1L , . : ; : I  11e)1{ - i v  cc ! .ep)Kr i i l l e i \ I

j : rOJhl R oCaAKe tI  fn)/6nHOii CIeACrBllel{ ci tJlbl lCar) pe,lSpOCi. i  !ai l-

Hbrl i  r .r .r l t i  pe3ynbrzlroM Henp14roAiiocTll  y. i laRfiei i l t t ,  BbiSp-auHoro B

KarlecrBc MoAenIl.  , [ l  auHue no ts i t)poi '{  L:] iBa)Kfi I ie rpl lBel lei{bI

B  r a 6 r . 4 , 1 4 .  H a u e c H T e  3 r H  T O q K l t  H a  f p a r l H K  i l  c p a s l l r i ' I e  l l o J i y q e l { -

HOe pacnpeAeJieHI.re e pacnpeAe,rleHHeM, coorBercrByioi l l l tM AaH-

7546 ,88 23 ,07  l '

3 2 7 , 1 0

I
I

, r - p o ! H e  3 H a q H M o c r u  ( c -

Hao6opor,  ec, ' rn  More/rb Bbr6pa-Ha HeyAaqno,  ro Ancf iepcurr  orHo-clrre,'rbHoii l lprr{ofi pefpeccHn 6yaer 
"6oltl l ]e, rieM Aricnepcufl Be-

"r lur{ I i l i t  t  €.
I . , {ONIIO IJCJIOJII ,3OBATF, NOJIYqCHHbIC CYIIMI, I  KBAAPATOB AJIf i  BbI .t lrc'Ter{}rr oilerio^ Arrc[epcufi, Koropbre B CBOiO oqepe,{b r{eo6xo,ti i-Mbr r r i t r . r  f l i )oBepKe AByx a, , rbreptra i l rB.  B , tacrHocTir ,  

'5sr- r rcno. l l_

3Jrerc'i I ial{ oueHKa AHcnepcl'rn orHocnTe,rrbH(J r'r i4Hiir.r perpeccnu. i4brMO)l{eN{ no,lytlHTb aAeKBaTHyio or{eHKy LJrs, 02 To,,,rbrio a rou c,ry_qae,  CC"l rH n l loBeAeM l , I3MepeHnf l  ] , ;  e  xax<4Of i  roqxe Xi ,  . rar-x i iKet .O
EAI,'HCTBeHTII,I] i nyTb, Ko'IopbI]i IIo3Bo!,If leT oiIeHHTb 3HaqeHIIe JIiC-nepcrr ) ' Heeas'c' i4o or-AacrepcLrr x. oa'ar<o ;;;;;;;," 5s^
AaeT ouerrr(y Ar.{criep^cHl.r 02 B TOM cJryqae, ecJrrr Harua MoAeJib i l ira_BHJbHa; ecJIH )Ke Haula MoAeJIb HenpaBIzJIbHa,  gro 3Har{eHHe [pe-BOCXOAI{T 02 Ha HeKOTOpO^e_ iro,'o)K'TerbHoe rr}IcJIO, Ha3brBaeMoecMeqer{HeN1. L lcrorb3yx ssa,  MO}xHo I rpoBecTH Ancnepcuonrrur i , laHa,'[r3' IrpHBO.4guuIri K OTK,'IOHeHHTO l{ydreBou ffinore3br ts d,I}o60]\,1II3 rtsvx cJiyqaeB, Jrrr60 xofAa H3DfeHq;iBOCTrr Ha6JliolleHeii crl ir i i-
KOM BEVII I {KA IJI ' I  TOIO, I ITO6bI CAC.I IATb HA.I IEiKHbIC BL-IBOJbI,  ,TI IOOecJiH nocTyr'rr.rpoBaHHar rraMI] ]!roAe,,rb HeBepHa. B ra6,r. aJ2 n1r-ti-Be.qega cxeMa AHC[epcuo]rHoro aHa.rr i l3a.

I (ax yxa:ar{o B iJ .  2 ,  cperr i t ie  xBaAparoB Ia ior  Ar{cnepcrrr r ,oueHKI.t KOTOpt rx no/'rYrraIoTc, B pe3)',rbl at.e Je"rjeHiIf l cooTBeTCT-
lYiotullx ci 'MM KBaApal0B Ha o'fBeqalouae HM rri lcra crenelrer:rcBo-
6oAr, l .  Be.nrrquge M5a orneuaeT OIHa cT€Ir€tJr ,  cBo6olbr ,  Tar{  r { i l r iee3Ha-qeHlre i lor ' Iyr ieHo Hi t -ocHoBe. lByx <(rJa6JI ioAeui i i t>> 3Haqer ih i i  I io_
]QQuulreHroB b6 t r  b i .  ( ) iu1aa _1,rcn.pc, la  f i l t {eer  r r_ l  creneHei i  cBo_6oAgr. f loatolry BeJlrzsuHa MSo .ron>xHzr rir", ierb ri i ic,rro crencrteri ceo-uoi l ' , ,n ' l t to i^ lo t . l : t tH Me)r(A) ' ' tBy i l r t  ) -Ki iJr r r r i r r r  MH, r .  e .  (  r r -  r  )  -- t=- , -2.  /v lbr  MoxeM npr. iMcF;Hrb ANovA K paccMorpe' r ro i i
Bbr ' ' re  saAaqe,  KaK 3rO CAerrar{o e ia6"n.  4.13.  I - lpn r ionn npou*po.r -
cfl c"neAyrot{af fHnoTe3a:

C y u u a  x a a A '  I  
r l a c a o  c r e n e -

paroa I  ne i i  ceo6oP. l t

HcroqHrx  13  \ tc r r tHBocrH Cpe, r ,u l re
K B A I D A T b I

3 h l c c t r t t c
/ ' - x D H r e p u  r

-4rrcncpcI l t

2 1 0

He:p ,  : g
i l l



T a 6 r H a a  4 . 1 4
3HaqeHrs BJlaxnocrr{ ocaAKoB ue nropofi cxBaxlubr

Lauuue ta6n.  4. l l  MoxHo o6a'e.u,uHl i rb BMecre c . {aHHblMH
ra6n. 4.14, f iocd're qefo nocrpor4Tb ypaBHeHrIe perpeccfiH II() BceM
Ha6,'Irc,r,eHIrqN{. Bnt,rzc,' ieHHfl BeJruqHH SS1, SSa u SSp npono!,ttrcfl
TaK )Ke, Kar{ a paHbure, ToJrbKo Tenepb qr.IcJro Ha6,'IIoAeHHii yAaou-
Jocb.  TaK KaK cei iqac y Hac B pacnopnlKeHul l  I tMelorcf l  HoBbIe
HA6T IOACHHf l ,  Mb I  N {O}KCM I IO . ] .Cq I tTATb  CYMMY KBAAPATOB,  BO3H[ I -

Karouym rr3-3a HeAocraroqHof i  roqHocrH annpoKcl lMa[uu (ssrn)  ,
n cyMM)' KBaAparoB, coorBercrByloulyp <<ql'Icroii>> cJlyqal?Holi KoM-
loHeHre (SSer) ,  Koropble pa36l{Ba}or  cyMMy KBaAparoB orKJioHe-
HUii HA ABC qACTI.{. B C.NYUAC IIAP TIOBTOPHbIX HA6,IrcAEHHI'I MbI N{O-
xeM HaiirH Beflr. iqr.rHy no QopMyJle

n

SSp6 :  l l2  >\Y r -Y * ) " .

3ra senlt.{i lHa nMeer oAHy creneHb cBo6oAbI Arfl Kax(Aoi't ro' i-
KI{, a OCTaTOqHafl CyMMa KBaAparOB SSrr HaxO.U,llTCfl IIyTeM Bblql{-
TAHHfl ,  TAK )KE KAK I , I  CC I ]ACJIO CTEIICHCIi  CBO6OAbI

S S r F : S S o - S S p e . (4.28)

CoeceM He o6f l3areJ lbHo,  q ro6bt  Mb l  npoBoAI ' I J IH Ay6r l lp \ ' !ou{ne
I.r3MepeHHf B KaxAoIi Tor{Ke, Ho ecJIH 3To cJ,e,r larb' To aHa.rlH3

y,x,acTcr ocyxlecTBuTb 6o, ' Iee roqHo. Moxuo TaKlKe HcIloJIb3OBaTb

6o.nee aByx noBropeHlat:t  Yt EJls I(a)KAOfO 3HaqeHtlf i  X;, I IpH 3TOM

BbIr{[CdIeHHe BeIHrruHbr SSpr. CTaHOBiITCfl HeCKO!'IL,KO 6O,lee CJIO]K-

HbrM.  3 rH r . r  Apy f l re  ycoBep i leHcTBoBaHHf f  o l ]ucaHbl  B  KHI4 faX f lO

perpecc f i oHHoMy  aHa , l i r sy  J Iu  [ 35 ] ,  f i pe i i r epa  r r  Cun ra  [17 ] ,unau r
He 6yAer{  ocraHaBJluBarbcf l  Ha HHx 6oJlee [oApo6Ho.

Cxena uo4uQaqt lpoBaHHoro ALIcnepcHoHHoro aHai lH3a npt iBe'

AeHa B ra6n.  4.15.  I4cno.ntsya o6te4uHeuHble AaHHbIe [o AByM
cKBa xL{H a M, BbI,TIOJIHI.{Te AHCnep cHoHH bIfi a H a"Ipl 3 H BbIql' lcJIIITe ss pr

u ssrr .  cpeanee 3HaqeHl le cyM]4bl  KBaAparoB ss"u fB! ' I t lercf

O[eHKOri gilf| 62y.x, T. e. AHCnepCHH OTHOCHTeIbHO IIII 'HPIL7 perpeccl{t ' f.

OHo naxoAl l rc t  no QoPuY,re

1 4  D 7  l

B ,naxsocr r  { fpaMMbl
BoAbr /100 r  cyxoro

oca! .Ka )
f , n v 6 r s a , O y r s l

B . r raxgocr l  ( rpa l rMhI
Bo l tb l / I00  |  cyxo to

o c a l x a )

212

MSou: SSpu/f t , (4.2e)
213

H c r o r r l l r  t r 3 ] l e H q H B o c r H

({lrc.lo ctene-
Hefi cso6oarr F-r$HreDnfi

,lI,rcnePcr'r oHHt'tfi

B

Jlnneiinag Perpeccut
Orxnogegge
He.(o crarox rorlHocrl'l
Llucrag cnyaaituan
KOMNOHCgTA
O6uraq A lcnepcgs

T a 6 n u u a  4 . 1 5

aHa,'rH3 B cnyqae npocrofi ,nunefiHofi perpecc[ll c IIoBTopeHleM.
{uc.ro sa6,nrcAesuft Yr paBHo n; qHcJro ToqeK'

KOTOpbrx cAeJraHH noBTopHble nsMepeHfig' paBHo P

SSn
SSp
SSrr
SSpe

SSr

I
n-2

(n-2\-k
h

n-l

MSn
MSo
MSl, '
MSpa

MSa/MSo'

MSe'. lMSpe6

a 
4pur "pHr  Kar lecrBa npu6, ruxen l rq .

6  Kp, , r "p"n  coorBercrB 's  MoreJ I I r ,

fAc R - qrrcd'ro ToqeK, B KoTopblx npoBeAeHbl lroBTopHbre r.r3Mepe-
HHr{. B HarrreM cJryqae Mbr cAeJraJrH 3To AJrg Bcex ToqeK, H [o3To-
u1- ft paeHo nf2, rax KaK rroJroBriHa Ha6JlroAeHr.ri i Yt Ay6nupoBaHa.
A'1ur orNre,iaJrlr, qro BeJrr{qr.rHa SS2 annxerct Mepoii Ar.rcnepcur.r Bo-
KPi/f pefpecclta [Jrloc HeKoropoe cMerrleHae, Koropoe Mo)Ker Bo3-
HrrKlryrb H3-3a Bbr6opa HerroAxoAqrqer? MoAe'rrH, n rrosToMy cpeA-
Hee 3HaqeHHe KBaApaToB ssrF fBJrfleTcs orleHKofi ToJrbKo 3Toro
cMeuteHflf l. MbI nox<eu npoBecTrr rrpoBepr(y [prrroAHocTK MoAe,'rH,
Bb I r rHcJ Inq  3HaqeHHe

F :  MSul(I4Srr) . (4.30)

Ec.[a ssrq[c,'renHoe 3HaqeHr.Ie KpHTepaq flortaAaer B Kpnrr.rqe-
cKylo o6Jracrb, To Mbr AodrrxHbr cAeJraTb BbrBoA, qTo flocTpoeHHafl
MOAeJrb He OrBerraeT AeftcTBuTeJrbHocTlr. Ecnn nponepKa He npHBo-
AAT K OTKJIOHCHI,Irc MOACJIPI, TO O6E OUCHKI{ AH,CNCDC}Ift MO)KHO CJIO.
)KHrb (I4Sz rl MS ou:7y1So) re orreHr.rrb KaqecrBo arfipoKcr.{Mauur{,
KaK Mbr lelaJrri 3TO paHbule. Bltqfic,rure .F-oTHoUeHHe w Aono,rrHlt-
re ia6Jr .4.15,  a 3areM onpeAenr i re,  tBJi tercf l  Jr I {  sra npocras Jrn-
Heiir{ar MoAe,rrb AocraroqHo xopouer?. Ha pr-rc. 4.lZ wio6pa)r(eHbr
qerblpe Bo3MoxHbIe curyalrl4l 'I Arq AByx xapaKreplzcrl{K, oAHa LI3
Koropbrx-cooTBeTcTBHe MoAeJr[ ,  a  Bropaf l  -KaqecTBo anf lpoKcl i -
Mauar .

He;ltHeftnafl perpeccfis

lloc,ue Bbrr{HcreHarr ̂F-rprzrepua 4.nn npoBepKr,r coorBercrBufl
MoAera Bbr6oporrHbrM AaHHbrM BbI Moxere npalirn K BbrBoAy, qTo
nptMafl Ju.rHr.rfl HeaAeKBarHo npeAcraBnrer ;br6opry. rlro AeJrarb
nOCl1e 3TOnO, 3aBI, lCI iT OT I IpeAMeTa HCCJIeAOBAHVfl  t4 OT BaII I l rx  3Ha-
HHii H,'tH AofaroK o coorHoueHalr MexAy [epeMeHHbrMH X H y.
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Puc.  1 .17 .  BosN{orxHsre  c ry r ra l r  , ' rHHef iHo i i  perpeccHn [17 ] :
. t - c y l q g c T B e H i l a t  J d H c i l l r a r  p e r p e c c t l t  l I  T O r l l l o c T b  a t r n P o K a ; t l r a q x H  y A o B n e T B o p i l r r n b H i l B :  d -
o r c ) ' ' r 0 1 3 H e  , r u H c i i H o l t  D e r p e c c H t r  n p l r  y ; l o B n c r B o p H T e J b H o f i  T 0 r : t t o c r H  a t r n p o K C I t i i r l { H H :  I  -

c y ! q e c r B e g i t a f l  l l r H e l ' i H a g  p c r p e c c l l '  l l  3 L a t t n ; l h l 1 1  f l e A o c r a r o K  T o c l l o c r B  a n t r p o K f t s \ r - : l l H I l ;  z -
c r c r y r c r B l l e  l ! l e i i u o i j  p e f p e c c u H  H  3 H o ' i l i : j t r l i i  H : ; - . o c r a r o K  T o , i l t o c r I t  S n n p o i l c n M : l : ' i i '

tr ' Iuoi ' , ta i loni lro nI,Ierb Bno.rIHe oj l l )ere,r iei i l loe l ' l I ieFi l le g q'r;r-t l i  i le-
pe i rc l i l r rnx .  I l : l r rp i ruep,  ec ,x r {  c i i l \ to re ' r  c6 i i i i c t , rGaer  6oM5)"  , '  .  I Ipe-
I ic6pcf eri  cot i i ,r i lTi j iJJleHliel, l  Be'I i j t l l  \1bl l , f  r) . , i r  i : r t{  l t i re. icl ' ia3e : i - ,  ' r :  jeC-

pe l l i t iSCl t l r iO  Tpae i i lO i ru lO,  I iO lCpet I  Of ipC. r .eJ l t ieTCt l  C i iopO'J ' iL ' i . ' . f i r i ' l -
, te ia  rJ  HZ i rp i lB , ' r€ i i i to i i {  i lH I t3  ycKopeHi reM cDoSoAt lc fo  f , r r r  rcH i i .
( p l c .  4 . 1 8 ) ;  - r e  , . c r e h r e , T i t i o ,  I l a p a 6 o , ' I a  o q e H b  x o p o r u o  o r t t l ' . , i B : l e ' i
TpaeKropHio naAeHr.{f l  6oLt6st. c apyrori  crop0}Ibl,  \ IbI }I(}xiei l  i l r l -
qei 'O He 3l i [ l ' i ' I )  O i ] : lBi lCIlMOCTit l !{eiKAy ; lUyIIt i  I IepeMeHHbl} ' I t t  - i '  i l  y

(ee l , tc;rxe'r l r  { ie c} ' [ iec'r I ]oBa ib) t t  l tpoc'ro .) io'r I1]{ I iorr iyql{ ' l  b, IJrJlpa-

) r ie r i l l e  oJ . i io i i  r i3  Hu\  qepe3 Apy l -y '1 ,3 .  cc 'b i  t lHo I I lu r l i  3aAtq ' i  Haro-

AtTC>1 Me; j i . l ) '  3 ' i i lMI l  " l ' qv l I f l  l i p l r lH l l l ' i u  CJ l  t lnn ' t , , :  MId  I l i l eJ I loJa la -

erl t  I Ia,: l l rr i i re uDr. ir t l r i lHoir cBff3H, HO IIe 3l ineX,I ee QollNlbI. B t loc. leA-

l lrrr IByx e J) ' I !r t ,  !1X \.{ i , ]  \{oxieM rlo; io6iJi l ' ib 3l l i lp(r l(cl ' l rTlrD) 10u{ce

)' 'pi lBl{el l I le K r l l ' lCiCii{ l i l lCt i  Ial l I lLINl B i i : i ; (e}l{ / le '  r l iO OHO i l0-,1O)KeT

tl:rr ' I  npCflCHrI ' Ib Cyl]{eCTByIOUIIe COOTITOlxeHI{l luJI i{  }Ke TO'IFtO OtI] l-
ca ' ib  Oopr \4y : j i : s t i c t . t l i oc r i r  I reper lcHHbIX, {  I1  } " .  TaKI le  y i reBHeI { i I t i

B i i  6 : t  l ta ro  l ' c ' l  I l11 ' ICMy,  qTo c  l l - \  i . i o i r l c l ] i i , t { - r  . \ ' - i i l eTcr i  a i l f lpo l !a l tMI Ipo-

Bii ' , rL \ iHCi' i re l(": i i lae i , l  r f  y tni i l t t i i ,  i l  I ICl lc.[b3)' ]OTCtl B Tex e , j l \ ' ' ] . i t ix,

l iorAzl I4c j i lFt i Ibl l i  BlrA tf  ; ' r i t i t i l i l r  Hei l3BCc'ieH.
BosvorxHr'r p a3,rr i  l r l lbre r r in bI aufi  p oKCuMIi pyKru-(ux SyH KIl f l  i i ,  f i  o

qau le  Bcefo  H( r l lo , lb3yefcH i io . r l l i l l oMl ln f lbH i ] f l  annpoKcHMeul l f i ,  3a-

KJi loqarcularrcf l  B TOM, qlC fJ l iaqeclBe I lpH6"' l l l )Kaloulei i  r !yurult l l

B.br6HIlaercf l  cyNlN{a Ue!' Iblx crenetlel i  He3aoilcl .{Moii  nepeltcn'xot ' i :

Yi  :  bo  ) r  bJ i  a  b2Xi2  *  bsX is  +  . . . '+  b*X i^ .  (4 .31)
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P1c. 1.18. Teopern_uecxat rpaeKropHtl

oroan,,t  6ort l6u, c6poueHIIoft c caMo-
JIETA

.Vpanllerrue, B KoropoM Bce nepeMeHHble cyMMupylorcg, IIa3bIBa'
ercr  J t r rHer i r {b lM,  TaK KaK CoorHo[ IeHI ]s  MexAy BceMH r IapaMH HMe'

ro1 . 'BorlMrr rpaqlIzKaMH IIpqMbIe i ltrHLtH. Pacuupeuue nepBoHa-
qaJ'rbrJo|o ypaBHeHI{t] c I loMolqbl,o Ao6aBJIeHHfl cJIeAyrcqHX Crene'
HCi i  r ]P I IBOAI iT  K TOMY,  I . ITO IPAOI ]K HAqHHAET I 'CKPI ' IBNf lTbCA.  OAI ' IH
j loiro. i i r{ lrrerbHblft  gJIeH 3acraBJIf leT npflMyI.o l ' I3MeHIiTbHzKJIOH,BTO'

poi i  j iono,[Hured'tbHbtit  t ] f le] l  npl. lBoALIT K Bo3HHI(HoBeHI'I Io AByx ro-
qreK nepeil i6a u r.  A. vse.uHqaBaloulat lcf HCKpI.IBJIeHHOCTb IO3BO-

/ 'rrrtr  . l l ] rr i l i l  6o,ree roqHo I joAxoAHTb K I{CXOAHbIM AaHHbIM. Aefi-
CTBHT€I' I I , I IO, CC,{E ITi, ]CTO AOIIOJIHHTCJIbHbIX TITCHOB AOCTIIIHET
(n- i ) ,  ro  J rHHI is  f ipo i lAer  ro t rHo qepe3 Kax(Ay]o  AaHHyIo  ro r lKy .

OArraxo B nocrpoeHl . t r {  TaKo i i  J I l . iHuH MaJIo  cMbtc i la ,  TaK KaK oHa He
flBrrrercrr 6o,ree eoQexrnauofi ,  I{eM caMLl }tc) loi lHble AaHHbIe. I(poue
'foro, Hafi6oJlee BalKHyr.o HHQopMaqHIo o AaIIHoM MaccLIBe MoxHo
coxp aHHTb c IIci lo, lb3oBaIII{eM JILiI I Ib HeCKO,. ' lbKI, lX qJIeHOB B nOJILI-
HoMHaJTbHOM ypaBHeHr.rH. Ha p14c. 4j l9 r.r3o6paxeHbr pa3rr. lrrHbre
TLIIIbI f IOJII{HOlt{I iaJIbHbIX SaBHCI4MOCTeII,  COOTBeTCTByIOUIHX pa3JII lq-
HHM Crer reHf fM 2pfyMeHTa.  MaI {cHMa, ' ibHaq cTe[eHb,  Hc [oJ Ib3oBaH-
Har  B  noJ lHHOMf iaJrbr {oM ypaBHer{u [ ,  Ha3brBaeTcf l  cTer reHb lo  ypaBHe-
Ht { f ,  T .  e .

Y i :  b o  *  b d r  - l  b z X i 2  *  b s X i s

-- IroJi lrHor,rua, 'rbHoe ypaBHeHHe TpeTbeii  cTeneHlr. Tarosa )Ke cTe-
neHb ypaBrreHli f f  Y;:bXi3, rax KaK oHo f lBrqercff qacrHbrr{ cJlyqa-
eNi  npexb lAyqefo  [p r {  be ,  b1  u  b2 ,  paBHbIx  Hyn lo .  f lo rusouHa"rbHoe
yp i lBHeHi re  c rpo t . r rc f  I lo  Ha6Jr ]oAeHHfM c  noMot r lb ro  MeToAa Ha l i -
Me l rb IUux KBaApaToB,  a  npo(ecc  STofo  [ocTpoeHHq Ha3brBaeTcg
r0a6opoM Kpr . rBof i .

l lprr eurno,rHeHur.r HeKoroDbrx crarucrr.IqecKllx vcJroBufr Kacecr-
BO a l l lpor ic r rMar l i rH  H ee  3Har rHMocTb MofyT 6uTb npoeepeHbr  c  I Io -
MOUlbrc pefpeccHoHHbrx MeToAoB, aHaJrorHirHbrx y)Ke paccMoTpeH-

b
J

L  K O p O c r b

o
f

o
p
o

\
f,
c)
a-
o
r
o

j

HbrM. 3rrr crarHcrr.rqecKne npoqeAypbr gBnqrorcfl
TaK Ha3brBaeMofo HenaHef iHoro perpeccnoHHoto

, 
t lro6sr alnpoKcnMupoBarb AaHHbre r{pHBori

(HnH r.(BaAparr.rqHori KpHBofi), Hy)KHo cocraBr.rrb

cocTaBHori qacrblo
allails3a.
Bropofo rropflAKa
HOpMaJrbHbre ypaB-
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Y = - 1 , 0 + 1 , 0 x

9 =  2 ,8  +  5 ,3  x  -  0 .4  X ' -  0 .01 Y =  24 ,1  -7 .7  x  +  1 ,2  x
-  0 , 0 7  X " +  0 , 0 0 1  x "

Prtc. 4.19' Kpi,nors f io, 'rrrr{oMrrarbHoii  perpeccln rJrf l  Bo3pacrarcunx creneueii  ne-
peuerinori X:

4-npt \ ra !  n IHHf l ,  cooTBeTcTByrouaq MHofOqJIeHy nepBOl i  cTet re t ]n ;  6_Raf l  u ; l t  (p rBaf l  Bropof i  c rene i r ;  a  _  
"yoxve i r i i ,  

i f , i r i ' n ,  nnn ng^"u ,
K p i l B a q  q e r B e p r o f i  c r e n c s x

HerlIrf l c BK!'IrOr{eH}{eM AOno,' iHrireJrbHbrx qJIeHoB. ,II,ea nopnaaJlbHbrx
ypaBHeHHs (4.13)  H (4.14)  rpeBparqarcrcf l  B coBoKyruocrb rpex
ypaBHeHr.rfi:

2 Y : b o n * b D X t b z 2 X 2 ,

lXY :  boZX + bt2X2 * bz1Xa, (4.32)
2X2r'  :  bo2X2 * bDXs *.bz2Xa.

-flo4pasyrvreBaercs, qro cyMM14 poBaHHe BL,riroJ,rHsercn tro BceM
Ha6rroreHuffrvr or I no n. llepenuiae ux B rvrarpuqHoft SopMe, tto_
nyrlaeM r .

K B a . [ D a r H q e c K : i t  K p B -
T p e T b e f i  c T e s e H e :  ? -

f#: :':,lfr:l-t;hlL>X22X'2X' J L A
9 1 6

(4.33)

Yi :  Po * prX; * 9zXi2 :  122,9 -7,9Xi * 0,1X,2.

3ro uarpuqHoe ) :paBHeHIIe Mo} l {Ho peuHTb, I . {cro! ' lb3-Yq npo-

ueA) 'py . r , rarpuuHoi i  a , r re6pu,  npHBeAeHHylo B rJ ' l .  3 . ,3aueruv,  uro

a s iu"grcreMy BXoAt l r  Bblcoxue CreI leHI l  HesaBHSHMOii  nepeveHgol i .

car tan Bbtcoxarr  cTeI IeHb,  Hcnor. ' lb3) IeMaf l  B MaTpI{qe,  paBHa y, lBoeH-

uoi i  crerreHII  nor l lHoMa, xoroput i l  l ! {b l  xorr l } ' l  no lo6par l  K H. lyqae-

\IbtM JlirHHIJIv. 3ro o6croqre,' l lcrBo f B,' l teTcq lJIaBHblM HcToqHlzKoM

orur . r ( ;Ox  B BbtqHC, l I lTed ' lbHb lX I lpOfpaMMaX l lO. l . iH l lOy l ta , r lUOi i  an11pO-

KCi l t \ , r i i i t i l t r ,  
' r ' aK Ka l (  3J IeMeHTF, l  npaBOfo  HH)KHe|O ) r " Ia  MaTpt l l lb l  Ko-

; r l l { r r ru r ic 'HroB Mof } 'T  Ha MHofo  nopf lAKoB I lpeBb luarb  Bc ' l l l t l l lH- l /
. r . i , . - t i , reu ' i c ,e  

" {eBOfO Bep-xHefO yrJ Ia  MaTpHr{U.3rO MO)KeT n l } l lBeCT} l

x  i , l r i . r i - . i1 t r r , r  Oru t l6XaU OKpYf , reHxf  I l  [OTepe 3HaTIHMOCTI1  B C]U{eCT-

L le i t i iLn- \  l r r r { tpax ,  l )C3\ ' " r lbTaTOM r le fO 61r ;11 ' r  UeyCrOf iUAnb le  UJt l {  He-

i1 l . ' l c ; t i i l l ) lL .  pe t r reHUf l  c r l c reMbl  ypanueuHi i .  f loAo_6noe paCCMOlpCl i l le

J  l r i x  i i , . ' 1uq  co j lep lK l l rc t l  B  KHI { fe  vecr , ' re l i r<a  [59 ] .
( . i  p . .  xr r '1 ta Marpt lubt  xoaQQuuueHroB craHer

\11,r  i lc lo , - rb3) 'c \ {  I iepeMeHHyIo X0,  xoropaR paBHa
, , ' tK ) . t (  i r r r i i  - \ i .  Mu l  l , toxe l t  : JaH) 'Mepo iarb  BCe c r rpoKH

pi l r i l { | i  r ,  \ ' paBHeHI , l f l  Cr ' IeAYIOUI I ' IM OOpa3OM:

(4.34)

3.rc ' , reurur  Mar l lxubr  l<osrpSiruueHroB, a raKir ie  cro, ' I6uoB t io l tp-
r fuurreHion b u t r l raenx qacre i r  Y rg, ' lRrorcq cyMlIaMrI  cMett raHHbtx
nporr : rnei teHl l i  e"reraeHroB crpoK I r  cro"r6r los c 3aAaHHbt l I I . i  HoMC-
pavrr .  I luerr  B BrrAV cHaqeHue .X0,  Mbr o i lpere,r f leM 3,r IeNIcHT At ,

|  . l :  r t ,  Apyfr re sdrer , leHrbl  eepxuer i  crpoKx no, I ) /qalorcf l  ) *NI-

t to ; i ie l r r€ r r  I  ua coorBercrBylouru i r  cro"r6eq.  Hanpnuep,  s"re-
I t c rn  . . l  . - ,  I r a ' f pHub t  paBeH: f3 'X2 , : :X5 .  HanouHr lu ,  q ro  I r pn  yMHo-
i r (cr ru l r  i roKa3are,r lu  crenel l f i  cK, laAbIBarcTcf l ,  '1 .  e . .  Xo.  Xb:  X"+0.

- i . . r r  i r . ' r , ' r rocrpaqurr  ebruHc,reHrni ,  r rcnorb3yeMbrx npl r  nocrpoe-
Hl .ur  i .  J) ;  BHeHuf l  He,r [Hei iHol i  pefpeccul ,  npoa] ta l ru3HpyeM coBN{ecr-
I I ( )  - l r r l i r i , r c  ' r a6auu  4 .11  u  4 .14 .  f l oc rpouM KBaAparu , r r r ) ' r c  annpo -
ticu\Iaur4lo, qro no3Bo!'ruIT HaM y6e.qurtca ts ToM, riro IroBbrureHIIe
cTellelr lr i lpHBo;IIrT K 3HalIi4Te,lbHOMy yr'tyq[ieHHlo KaqeCTBa allnpoK-
clrr ' l  i i  u H u. I lo;ulHol,rn a i lbras. KpriBafl nlopoir crefl eHrr, nog,o6p aHu an
K 3ruM J.aHHbrM, l r :o6paxeua ua puc.  4.20.  B AaHl toM c" ly t { l te
ypaBHL- l rJre pefpeccrr l r  Hrreer  c , re lyrcurur i  nug, :

O I ] C B I I A H O I I ,  C C . I I H

I  .4,rq BCex l ia6-
u  c ' ro r6 t l t  t  l ta t -

Y

Il
b

ll
i: I
i: I
*,"1_
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Puc. 4.20. Kpunan no.nuuollnanlHoir pe-
rpeccriu nropofi creneHu, nor'ryrreHHaH no
3aMepaM BJ' laxuocrn, B3flTbIM n3 Ta6nHq

4 . l l  u  4 . 1 4

B sroxa rrp Ii Mepe Heo SxoAII x'r Iie A,rff BbrnourHeHlr fl .ar,raclreD cli o H Ho-
rO aIIaJI[3a CTa'r.IrCTI]I{Lr t ipHHLIivIarOT C,{elyrcil{He 3HaqeHHr:

ssr :  21363,0; SSR : 20673,2;
5S '  :  689,8 ;  SSPE :  126,0 ;

R2 := 0,97; R :  0,9B.

.rlerxo y6eAHrbcrr, r{ro 3rraqerrus ssz fi sSpr raKire l,Ke, Liilri !i Bcryqae rliueiruofi arrl]pOKCANrar-\riH, TaK K:1ri crr]{ He coAepiKar orle-
HOr( Be"rr4r{}tu }'. ](ax x,{ox<Ho 5sr,to orr<rz1arb, 60"ree rlt6rar KBaI\l)a-
TUqHafl I ipi{Bafl  6.tr i ;r<e noAxojl f i .r  r  Ha6,rrc, laeMbrN{ Ar. lH}rbtM, r lgy
i lprr} ier i  Jrt |Htl f l .  cymlri t  Ktsar,p: iroB ott<,togesir i i  orHocI|r. t , ' ibHo . lrr-
H i r r r  pe fpeocuf i  y l reHbuH,L : . rcb  c  b lT7 ,8  Ao 699,8 .  O io  t - t r t l i , ruoe
yh{eHbueH] le ,  I iO  3ra  pa3Hi t r ,a  i re  tsce fAa 6b t } laer .  c ro . l i ;  : J r ; l r r f i_' f  e i ibHa,  1 'a6nr rqy  t lHCi tepc i io l I l Io f  o  aHa, ' i t I3a  ] r io ) t iHo cHots ; r  i )a i_  r , t r { -
p r . i r b , A r r a  n p o t e p r ( r r  : i o i i  . r a p l x r e p r r c r t i K u  ( r a 6 " , i .  4 . 1 6 ) .

I(ax i ' , to;xtrc; ), ,BriAeTb lr: :  l iof i  Ta6,,t i . i I lbr, cy,\{1,{a r iBrr,-{p., t Iof l  l io-
"tyqaeTcn B pe3yJIbTaT€ Br: ir txT3HIif i  cyl i t IL, i  KI lzt i lpl iToB ; l ,r i )r  Jrr i i {ei i_
uo i i  t i t yHx i l r iu  s5a1 i13  a i { r . rc f r . { ' l r ro i r  cy r r tu l r  r (Ba ip . l ro3  _ . i . i ! f i  KBaJ. -
paTuuuo i r  t f y r r r r r i r I i  ss , "z .  3 r l  Hor ]a f l  cy i l lMa r {Ba! ,paro i l  ;m,1 f l€ . fcJ {
l ' repoti  yr 'ryrruetr irn KaqecrBa 2rrpoI{ctr ivaqlnt ts pe3y!,Ib' t . l le Bi le_le-
HI { f l  AOi lOJHATeJrFr r ro fo  r r r . ie t ia  B  ) 'paBHeHLIe  pe ipeccr l { .  g  i . , ; t r i r -cp l l l r
16? (c ra .  ra6 , r r .  -1 .16)  r r ,u  B€r . r r ieHH: r ,  Ko iopaa o6osHaqeu) r  qeDel
ssz-r, rrcrro!'r-b3yercn it lrtr oqeHKr. Aono,'rHrrre,rbHori aucnepclri i  

-e

pefpeccf i I i .  Ee gHat l l rN ' roe rb npoBepf  ercf l  roqHo raKHM Xe_ o6pa-
30M, r {aK U AJl ' .  CaMOfO ypaBHeHrzrr  perpeccHr i .  Ecnu oxou,rar ,e.nu-
HOe 3I IaqeHae .F-xpl r repf l r l  ronaAaer B KpI lTUr{ecKyIo o6,ra, , : f , - .  To

2 l B

l ina,rp lr i
] i cH I t e

T a 6 n s u a  4 . 1 6

n-J h4S nz

l"-rii . r i r r t : l r  , ' r ' r ' ' : rcpct , r t l  SSr

'  , r 1 r r r r ,  1 , , , i i  f , i i l  l l t , i l J ' r 1 l L  ! n t  L I l i , i l f a f ] i i l l l o i o  l i p l l i  i r r r i e r t 6 t j '

f i  r r ' . r ; , j r n i i  3 H a r r { r i o c r l l  x r t  n p o B e l ) i t t r  y t s c r l i c c i l } l t l  K a q e c t B a  K B a A p a r t r q H o i t  a n n D o K c H -

. , . .  , ,  i  r .  l .  t , t c l , i l l O  c  l n t , t i i r t u i i .

. t r J  j l i r : r ; , , i r i , i i i  q , r en  A : i e r  cy r i i c c ' l ' Bc l i l l b l i l  BK ra 'A  B  pe fpeccH io  I I  e f  o

t , [e- i \ . { ]  t -  . , .OXl lz lHr1r ' r ) .  EC.t t t , t  X<e I IOJl \ i i le l l l {Oe 3Hat lCHXe I lec) / i1 ieCTBSH-

i . tO ,  
' t  t i  . r i . ( ) i tOJ I ' i t t t TC . r I I ' l l i , l i ' i  q .XeH  I i e  Ae ieT  3F Iaq l i \ lO iO  BK , l aAa  B  1 )e f  pCC-

1, , , , ,  i lcr , ( , 'xorr t tu io or \ ' lcr l lTL, ,  t I ' to  I {pI l repI l i i  <( i i ) )  Mo) l (er  6uru c\ ' -

t r i c t l i l i ' l l l l b l l \ 1 ,  R  10  B i r e r " { u  I ( a l x  Kp l ' i Tepu r }  <6>  Ta l i l ' lM  He  qB ! ' I f l eTC f '

j T6  r i p { ) 1CXO. t \ i t ' i ' l lO l 'OMy ,  u ' lO  Xp l t r epH i i  < (a> )  I l peLHa :J I l aqe l l  A ' I I f l

t ' l l ( r r r , : . i r , . r i  l - l t t tO ' f  C ' i t t , t  O  p i iBeHaTBe  I I y . r i lO  I iO l l 6 l ' lHa l . ( ! I 1 l  r ' l l iHe i iHb I l i  I ' I

1 , l l r .  r  i , , !  i  i  
j  r i l l l i x  t i , i l e l l oB .  l l p i l  : ' r o l t  nuHe j i l { r f  r l a c rb  N IoN ie r  o } : : l '

i r ' l  L r ' , 1  ! l i lCO l iO  3 I i a r l l iN lO i i '  B  ' fO  BpeMt l  I { a l {  BX . I l aA  I {Ba ' I l paT t l q l lO f  O

; , , i e l i t  f , \ . ' i c . r  ( r r l e t l b  l r i r 3 r i t lM .  
' i o r t a  

l l t { a r t eH I i e  Kp t lTe i i n t l  <<a>>  6 ) r ; l 3T

L ' \ ' t i l r c ;  r rC i t i i b tX {  6 , f  a rO ;1ap l  3 f l aq i i Te r ' i bHL rN IJ '  B r ' 1 } l t l I l i l iO  OX . } iO rO  ' n } l -

r : l : l i : I i 1 r  , : . 1eH  j : "  I i t l ou l  r { o ) l ( eT  o l i i l 32 ' l i : ' l E .  q i o  3Haq l1 t r ' i b I \ i l l  t l B ' r I t l -

: ) ' i  ( ' r  i l r i ' r r  o i l t i H  l l : l  A B y x ,  n u 6 o  a 6 a  r i , q e l I a ,  . r l l r 6 o  I l l l  o A I I F I  I i : l  ; i B Y x

, r , ' r ( ' l i I r i l  i i t i  1 lBa ' l f ] € ' t c l l  3 I I i l t I IN {b lM .
1 l : i l r : c . qb  y ) { c  Mo r ,  33 i r l e ' f l l Tb ,  qTo  l i oppe . [ r l u r ] oH ] I a f  3aB I IC I l -

1 ,1 ( r i , ' t l  : 1 { . L iAa  } ' i j e r ' i l i r l uBaeTc t l  np l i  Ao6SB , r l cH I ' 1 l l  HoE l ' l x  r l ' l I eF Io i l  r o -

. r r r r l i ( ) \ 1  i i  Ecn l r  r rHcJ ro  q . t eHoB  noJ I I 4HoMa  Aoc r l l r ae r  ( t t - 1 ) '  To  xo -

3q lq r l t i i . i l eH r  KoppcJ ' t f lU l . l l i  c r a l l oB l {Tc f l  paB I l b IM  1 ,00  t l esae l l c l tMo  o r

i i : c i t cuu  pa :6poca .u .a i {Hbrx  roqeK.  OAnaxo [p I iBeAeHHbIe  Bb l l l re  Kp l l -

repti i t  i tor(zl3btBalor, r ITo yBe.rtuqeH[e Kogqb0uulleHra Koppe'[f lul{ l{  IJe

HN{eeT CraTr . i cTuqecK} tX  oCHoBaHHf i .  f lpH 3TOM eCJIH Cpe. ( I IHe 3Haqe-

HHfl i i rr?,np3ToB o1 K, ' loHeHHii yBeJi i ' iqH;alorcff ,  ro 'F-orsotuenue, xa-

,lroc or'n"no 
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paKTepI'r3yloulee 3Har{uMocrb aIInpoKcliMar{LrH, yMeHb[raercrr. oteH-
Ka ALrctlepcIiIr qacrHqHo saBHcIIT or qlc,,ta ira6.trcneHrrii, ucrrt.r,,t l_
3oBaHHblx ,(,1q ee Bblqucd'IeHIIf , vrJrrl or qr.rcJla crenetreri ceo6o!.1t.
l loc"re4uee nocroqHHo yMeHbIUaercfl ro Mepe yBeirHrrertf irr q!rcr,ra
xoaQQaqueHroB B ypaBHeHrrr r  perpeccr . rH.  Hinoi . ln l ,u  (cu r . r r .  2) ,qTO MbI TepseM B ToqHO,cTrr  Ha Ka)KAOM oUeHHBaeMolvr  r iapaMeTpe
oAHy creneur cno60gH Ir qro xoeQ$uqaeHru b rroJruHoNifta.rrbHoro
ypaBHeHr.rE qB,'rf lrorcff oueHKar,rH xoeQSrqueHroB pefpeccau p.

rlpu nlrno,'IHeHr.i 'u onpeAer'reHHbrx crarHcraqecxux' ipe6oeaHari
I lpolleAypy npoBepKli rHrrore3br o He3Haqr.rMocru 406an,rsenaux q,re-
IroB MOX{r'ro pacnpocrpal{j.rrb Ha r{.rreHbl 60,ree BbICOKLIX CreneHet? s
) ' ipaBHeHHrr  f rod ' rHHOMua,r luoi i  pefpeccI I l I .  Ec,rz  no,ryqeHr le i ior roJr-
IIIITeJIbt{brx na6,rrc,qeaufi pea"ruuo, ro or? KptrrepHH Nrui.{(ltc) Hc_
XIOJ Ib3OBATb  A  XONT6HHAUUH C  KP I ITCP i lEM NPOBEPKI i  OTCVTCTBI - ' f i  I i P i i -
6nnx<euun, 

. unu KpHreprreM rrlrcro c,rryuaiiuoii xo.urnorreursr.
I '  TaOJ' ]  4 .  l /  npI lBeAeHa lono,rHf iTer , tbHaq cxeMa AI tCireDCr.{oHHoto
aHaJur3a. .  A, ' r f  KBaAparH,+ior i  perpeccau H O6reruueuHoi i  nu60pxi . r
sgaqeul.r ir B,'r alKHocrlr ocaAKa.

B uexoropux cJryqarx Hac Mox(er  aHTepecoBarb He roJrbKo r ro-
TYqEHI]E OIICHOK B 3AAAHHbIX TOqKAX HTI,I  OTKJIOHCHI,If l  OT JII |HHH
pefpeccHll '  Ho 14 ee HaKr' loH I. I  3HaqeHae, npH KoropoM 3Tor HaKJIOH
H3MeHf le rc f .  B  xaqecrBe npHMepa 3aAaqH raKoro  r r i f la  Mbr  pac-

T a 6 n s u a  4 . 1 7
Pery,t lraru AHcnepcnoHHoro aHaJlx3a Arc onpeAereHrs 3HaqrMocrf i
KBaAparli,rHofi perpeccr,r, coAepxaHnn BoAbr B ocaAKe r r,ry6ntrrr

Cyrr l ra  x ta4
PATOB

Hcroquux I r3 \ teHquBocra C p e l u H c
K B a l l p a T b I I - r D q r e n a l l

:277  .83a

: 9 8 . 9 6

a l ra ,qpararH,aa perpeccHr  Bbrcoxo 3HaquMa.

^,,^.-.1.{":ao":lrqHae 
pefpeccHr n-pHBoArir x 3HaqHreJrbHoMy yryqneHHro xaqecri};r aflrDoK-cgMalu l r  no  cpaBHcHHp c  .nuse i l so f i  perpeccuer l .
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,rlunefisas perpeccfiq

O6uraq AHC11epcf iq

CMOrpr iM c rparurpa$t lqecKyIO 11OCJIeAOBaTe, ' lbHOCTb no CKBaX{uHe '

noo6vpeHuori n nopo,qax HI' I)KHefo naJleo3ofl  B BocroqHofi ' tactt l

Oxnaionu. I_le"rrurc feo, ' IofHqe.cKoro Hccd'teAoBaHI.{g gB;1fl , locb BoC-

cTaHoB! ' reHHe yc lOeuf t ,  cyx IeCTBOBaBUHX BO BpeMf l  $Opn,1Hpoeau l t r

or, lo;r<eirnir.  LI:y, leHHat roJl lua cocroltr l l :J c, ' IocB aJ' leEi"o"lurI l  H

r iecqaHLrKa,  oTHOCI- ITeJ ' lbHo KoTopb lx  AonycKanocb,  t ITo  o l l l l  I IN Ie IoT

),. loDCKOe I lpOHCxox{AeHHe. feOJIOfaMH 6u,rO CAe"raHO IIp€AIlortO}Ke-

H11a, qro ocaAoqgrt i i  6accel ig 11ocrerleHHo IIano, ' IHflJIcg, 11, no Mepe

TOfo KaK 6eperonat i lLr]ginf l ,  npoABlrfa, 'racb rro HarrpaBJreHLrIO KMec-

TOIroatO)r(et{t{to CKBaXUHbI, MOUIHOCTb 1OCJIeAOBaTeIbHO O6pa:Oean-

tUItXCrl Ci- ' IOeB IIeCllaHHKa yBe!' IUqUBaJIaCl. TO,rUa HaCql' ITbIBa,' Ia TbI-

.51un anoau u 6st,rO 6r,I  Nf ariue o6peueHttreJlbHo H3Mepflrb Ka>KAbIfI

i r : : i  HHX.  Br teCrO 3TOIO 6b l , la  X3MepeHa MOUIHOCTb Ka iKAOTO C" IOR

i recr r : r r i t jKa  qepe3 HHrepBa! ' I  B  10  Qyron (3  Nr ) .  3 ru  n3MepeHHf i

r f ) r iBeJCHbi  n  ra6 . l .4 .18 .  feonory  I . lHrepecHo 3Harb ,  c -Vu lecrByer

"l i r  3aBtiCtiMOCTb MelKAy MO,XIHOCTbIO OTAe,YIbHOTO CJIOfl I ' I  O6qeft

r rou lnoCTbtO HaKol , r teHHOrO OCaAKa.  Or l te rHV,  t {TO CyMMapHag

l", lol lHocrb X usueptergg B rfgrcuponauHblx roql{ax' a MOilIHOCTb

rrHAirBrJAya,' tbt lblX Cr' tOeB paCCMaTpl4BaeTcq I(aK CJyr{af iHatl  BeJIIIqH-

T a 6 . n n r r a  4 . 1 8

Mouluocrs cr ' loen necqaH[Ka B KJIacrHqecKi lx or loxeHlt tx
HqlxHero nareo3oc n Ox,naxotue

I lourHocrb Y. .uror ' lun l l  t tur"ooun.{ ,  $vrn MourHocrb } ' .  goi l rmt
l l
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r
I

Ha, qro rro3BO,rrr ieT HCIrOJrb3OBaTb perpeccl loHHyIO MOAeJIb. tr4ttutr ' t l ' l

c,rroBar{I4, feoror loJIX{eH rlpoBepl ' ITb fHrIOTe3y' 3aKJlnqarculyrcct l  B

TOi l { ,  q ro  xoat }sHur rc r { r  pe fpeccHr{  i r l  3Hae lzMo oT, ' l l {qaeTcf  oTHyJI t l .

f loc .ne  ro fo  r (a r  H on i l caHHbrM Bbrue N{eToAoM nof l } 'qer lo  ypaBHe-

Hue perpeccvu Y; :bc- lb rX i '  l v lo lKr lo  oUeHl lTb  AHc l lepc ]4 l 'o  oTHoc l i -

Te,,rbHo JrlrFrrru l lerfecCuu, I lCIIoJlb3yf BeJIHTIHI{)I  f l fSo. f lOc.leA}I ioio

B CBOIo oqelleAb I\{O)KHO UCIIOT'lb3oBaTb A'[t l  BblII l lcJIe] l ] ' , I f f  t-cTa'I l l -

C'I  I I  KH :

cneauee  3 r i aqeH l i t  r iBaAparoB ,  cB r3aHHoe  c  o rK IC I IeHueu  (MSn) ,

p ie 'o SSl ,  . lcnel r 'oN{y Ha n-2 cre i ieHei? cBo6otb l ,  I iaK 3ro yKa'

; ; ; ; - "  ra6t .  4 .12.  I4c ipaBr ' ier r r rar  cv i l rMa r {BaI l : l roB SSx Haxorur-

cf l  n0 $opvy.ne

(4.35)

(4.36)

H 3  f  u l l o r e 3 :

t l
t E - t , . "  I

5 : y  :  9 1 , \ i - - - - { 2 X r f  .

#, '  n

3r'a tsertrqi l l {r  I icnoJIL,3yercf l  n! ' I f l  I IpoBepKI' l  o-rHoil

l )  Ho :  p r : 0 ,

2 )  i l o :  P r  (  0 '
3 )  t l o : p r> -0

rl p 0 i r i B c o o 1' B'l T il T Lr,\' I J tli IJ )i a "q b T e p Ii a T l'l B :

H 1 : ' P ' S Q ,

>0,
<0 .

p 1

FrH t :

I lpoee lx i i  I le l )Bor  1 i ' l ' . r i c r l lo f i  r l l l l o re jL l  1p€5 '1 'e r  
" iB) ' c fo i roHI {e fo  

Kp l { -

TCIt. t  j i . -Tari  KaK I. t  I toJox{HTe,l1bltbI i . i ,  1i  oTpHu,lTe/ ' IbHbli i  I Ial i , ' IoHbl

i l tHBtrj . f lT I i  et) of l i . ioHei{t l :() '  / i i : ' l  Spyrlrx Kpl iTepnf t lB'I I f i ioTcfl  oA-

uLc ;c ;noHHui \ i t l .  I  ( ' i ) . ' ,O t .  3 i i l l l lTCp( , 'COBaH I l  I lod ' i yqe I I I i l t  oTBeTa I I : t  c ' [e -

. l y ro t j i t . i i l  BOI l l )OC.  \ .BC. r i I lq t . iB le rc r . - i i l  N{Oi l I ] ioc rb  cJ to f l ,  T .  e .  i roJ Io -

) i l . iTeJ teH i IH  l le l i , ! . : ) l l  . ' I l lH l l i l  fe l13 . ' ^ ' - - '  l \ ' 1e ;K :1) ' l ' {ou{HocTb lo  oT ' r ' c i ib -

Irofo c.[ol rr c\: ]5l i ; i l ) i roi i  uo quo.cTblo? no3Toir i ]  nJIf l  r i t iul ' lx u.ea' lci l

I loAxoArJT ncpBat  f t i i ro re3a '  I i l l r l repuu. .  61r5er  oLHOCTOpoHHi I \ ' l  C

r i n H ' i  l i t i c c K o f i  o 6 ; ' l e - t  L l o ,  p S c l l o . ' 1 0 ) K e H  H O I l  C n p a B l '
'A ,1 r , r  

j \ lo l i ie i r  6 r , tc rpo  Bbt l j l r cJ i l lTb  I ieo6xoAl i I '11 ' le  i { " I i .q  Kp l iT i ' i r l l t

, .  i - . i |  i  r j i l l tbI.  Hexoropue 3HaqeH l. l f l  ,  I . lc l lol tb3yeM ble B 3TOM Iiplt ' l  cl  l )  i l  i  i '

n i l i lBeAeHbI  H l Ix ie .

l-1- 'al : l  e;r l ic pcrpcccl l l i  :  \ '  =- 4'25 J' '  A'02A X

SS,  = '730 94  9Q' i :a25,18
S S r - , 3 , t 5 , ; O  S S r : 1 0 , 1  1 2 5 0 . 0 0
p2.:n i . i  R-:0,76

, rq

HcxoAssle AaHHbre coAepx{ar 50 Ha6.nioleH}rir, iro3ToMy Be,r}r-
quna SSo coorBercrByer 48 creneHf lM cBo6oAbr.  . [ lpn 50/s-HoM
ypoBHe 3HaqI{MocrH (a:0,05)  oAHocropoHHee KpHrr4qecKoc 3rraqe-
Hile t-crau4crr{Kt't npn v:46 creneHflx cBo6oAbr paBuo 1,68. 3na-
qCHHC t  :  CTATHCTHKH PABHO

& :
0 ,02 - R O q

l /6 ntoNN,oo
f lo,ryueuuoe qItcJIo ,lexl.rr B Kprirlr{ecKoii o6racrn, r{ nogroMy ML,r
,(oJrlr(Hbr OTKJIOHI.TTb fltrroTe3y o ToM, qTo Har(JIOH npgMOr? pefpec-
cHir orpxr{aTe,IeH r.rr 'r l1l paBeH HyJrro. f loc,reAoeaTeJrbHocrH fipucyua
He6orbuaq, Ho BnoJrHe onpeAeJreHHaa reHAeH(trfl yBe,tu qeHltfl
} IOUIHCCTT-I  OTACd' IbHbIX CJIOCB.

J-l lr lree.lerrnbril ro,'rbKo qro KpHreptrr? fl B,tf l ercrr qacrHbIM crryqa-
E } I  K D I I T E P H '

,  b r - F t, : -
l,,, izs;_]sq

I l poBep l iH  iH l t o l e3b I ,  3aK r ' l IOq l t l oue l t c f l  L r  To ] , { ,  11o  I I aKJ IOH ! ' I r t -
p e r i ) e c c l r r r  l l r i e e t  H e K o T o p o e  3 a p a l l e e  3 a . l a i r i l i - e  t l r a u e u r r e  1 i 1 .

r l  I acc l v l o ' r pe l i r r o l r  c , r ) ' qae  ( xp l l  r ep l r i r  4 .35 )  . j l r : i ' t cH l i e  p1  paBr ro
H\ ' , : ! i ' I .  3ror  r<prr reprr i i ,  rouHee,  l re i icropi i r i  e  ro 'Ja. i l roBr i , ] ,Hocrb,  r I [ ie-
CT' 3,11; i i . l iu l  I l l i l l , r ! leHet l i le  B : t l IaI i i3e I i i )e: , ieHl lb l l i  l r t l . lOB. .&lerOi t  t
aHa - ' l l i . l r l  lDe . . , l euu r . t : i  pa foB  oc i IOB : i t i , r  I I i l  I ] pe . I i i o , i t o i , t ( eH I I i l  c6  o - r -
C) ' - i  C l ' ! i l i l  1 ' l le l l ;1. i i  3 I . l rVLia le] , i i , l  . :  f  : l i { i . i i , l - \ : ,  

' r .  
e .  L{ ' f  O i i ; l l {J lOi l  J- l l l f i i l i l

p c i  l - j i r ' - ) i i i  { r o  c r i r cueH t ! i c  I {  B i j . J } i c i i i l o i ;  o r : r  ( i i ; t r i  c r : i r  l l a cc i o ; l ] i l t i i )
paBe r r  H \ ' " 1 i o .  Fc , i [ t  r pe r i j l  c y r { cc i  Bye ' f ,  To  e f  o  r r ! ' ; t (Ho  ' { c r i ] aH l r r b ,

l i l l . . ' l L i  J l l a . ! l t J  U p e : , t t t t U i ' i X  l ; l - l O L l  , o i  , i C ' t  \ '  j , ) l U  \ ' l l , ' l ) .  P l t : r , t ,  I i e
I ' lN{eiCi l1 i ' ie  : }Haql iTC, l iL,HOlO ,ryt l i - ie i ,1} iUi t )  I  pe Hl .z l ,  Hi l . jb iBr j l lO' l  Cf i  cTaUHO-
Ha i rHL i l , I l . t .  hc , r l t  e ; 1 i ] I IHL I ] i  i t : \ ' l ee ' f c t  \ : c ' f o i i q l i $ ! r i i  l t . ' t i t  i l a i l pa l l . i l e t f -
l l u i t  TpeHI ,  To  pr jX  H i i3br rJaeTCt i
l t : l  l )  H Li I , t .

i - - ) , l r l l r t ;  r r : J  ] r i le l l l i oJ r ) )KeHUi l  B  t  i r r ) l ) ; i t i  " r i i t i i .  
r l i o i i  perpecc i i t !  ) i l 1 -

. l l i C l C t l  I i p e J i l O J I O I ( e H l l e  O ' 1 O l l I ,  i l I 0  - r l l C I l e i l r i , : i  O f H O r J l l ' f e , [ b l I O , r ] l l -
I i r i i r  i ra i 'pecc i r r r  i rocTor t . tHa.  3To - \ , , ro l i {H0 i jp { - , re i } i l f  b  c  I lo i l {c l i iL rc  uc-
e " l e . i O B i . l l l i l t l  L ) C l a T I { O B  \ 1 e ) l ( i l V  J . : t t l i i i r i  . \ 1 1 i  l l  r . -  r r r i ; , i t t i . : . l t l .  F l C . ' i t l : l l i C -
i l ' J0 i :U f l  i i i ) c - r 'C i ' t J r la ,  T0  OC' f i : t j . . i . I  C i - l  1 ta : . , ' ; i r  i ;0 . - le . - : ; t . ! i {  I ' i € l t€e  l ) i ! i t i tO-
i : .  ) i i )  L I ;  r i O , { O C )  r , K O . i C  . r l l l : l l t t J  i  - ; ; , - , g 1 ' 1 1 t , .  , ' - , ' ,  r . : .  I i \ t , . e  t C )  r r . ' l  C -
l , i ; i r l l oB I I :1_ .1C! le  i l t te  u l r i l ) i i i l i , i  r io , : i i i u i : t  o ' i  I ( , io i  j c^ i i j , t  ju  - i l i t l l epc i l r l  He
I ' i i r ; , .e  r  i tu i  r l  loc lc t l l i l o i i .  S i l i  1 t : . t  vc i toL l l t l  . l l t , l i r - '  : , , J " tv r t i t , r IH  ( .BoH
i i t  i ' , i ) " t b t { o  y c l p a u a i o u l H e  i { : i 3 u J : i t : a :  f o } { o c c . , i . i . T i ; u i i o c T t l  A , l r {  n o -
c lo t i r r ] {o i r  j {HCf iepcr i l t  H  fe ] ' c i rc } ,_c I iLL ' , i ' ; l i iHoc t I l . i , l i r  r i . ; } i€H} r }oue i i ca
, I i i c t ; i l l l c l i r i .  E i , t c rp i , r r : i  H  He r lo , r l i {e  . r  o r rnb i i j  i ] l oco( j  o l1 )eAe. {c r r r r t
l r i i i i r  u3 t leHeHuf l  Ar4c i Iepc IU oTt ioc I l teJ IbF lo  d r rUHi i l i  i ) c r .pecc l ru  coc lo -
l ( r  8  ! i i ) c tpceHr{ r . i , ' rnHe i i } to i i  pe fpecc} i f i  J l " r i r r  a i )co . t io ' i } rL . rx  3Hi l r l c } l r j i l
O' i i (J '- Ioi lcHlr i i .  tr4s\,tegeulle Aucnepcrrr.r B rrOc;eAou;l ' t  €,: tbltocTr.r 6\ ' : leT
II 1) ol B,t 1t.bc1 l iaK 3H aqtireJrbHbri i  I i  l r  K,r loH.

(4.:l7J

3U- : l l i l u ! t t l i i i l i , : t { .  i r " ' T t i  HecTa t . t i r o -
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, [ ,pyroe Aorrvu{eHue perpeccuoHnoro aHaJI [3a cocro l ] r  B roM,
qTo oTKr'roHeHHfl o1' , 'rHHur.r pefpeccHH He KoppeJIHpylorcfl Mex{A"v
co6ol i .  f loA aeroxoppennr lnef i  B AaHHoM c! ' Iyqae noApa3yMeBaercq
crpeMr'reHne ocrarr(oB r o6pasoaaHl.{}o fpynn 6,rHsxttx orx,loueultit
B oAHy H Ty x{e cropoHy r lo  orHoueHHlo K , tHHItH pefpeccun.  f lp"-
cvrcrBr . re pf lAa noc,reAoBare.nngocrei i  aBroKoppeJIHpoBaHHbIx oc-
TaTKOB MO)KCT yKa3btBaTb Ha TO, qTO perpeCclloHHaf MOAe,'lL' He
coorBercrByer l.{cxo,rnbrM AaHHbIM. Moxer raK)Ke cryr{HTbcs, qro

a BrOI{op peJII ' l  pOB aHIl ble OTK,roHeHH tl CBllAeTe"IbCrByIOT O CyUIeCTBo-
BaHHu rereHHli, npeAcraBJrfltorr1ux reonornqecxtit I.IHTepec. Srtt
rronpocbr 6yl1'r pacc\,rorpeHu no4po,6uee B r, 'IaBe o rpeH,r,-aHa/III3e,
ffe aBroKoppe,'rrrpoBaHHbre no,'Io)KIireJIbHbte ocrarxH ast6uparcrca
r ]  Kar{ecrBe noKa3areJIe i r  axoHolurqecKofo noreHuI4aJ ' ta 3atracoB
ueQru r{ x,pyfrrx IroJre3Hbrx rrcKolaeMbrx. f lponcpr<a Ha,'rrqlif l  aBTo-
IiOPPCflflIIHH NPOBOAI'ITCfl C TIOMOUIbIO KPIITCPI{'I CKATIKOB, NPHMC.
HteMOfO K nOC"re, [OBaTe, lbHOCT] l  3HaI iOB Otx, rOHeUuf i  OT r ' l l iHI IH pe-
rpeccHH, t 'Ltl i  ox.Hofo LI3 MeroAoB, paccMorpeHHblx n paag.e,re o6
i lBroKoppenf  uHi l .

14Hrepecua 3aBIrct . rMocrb AI lcnepcHLr a aBroKopl)e, r f l4 l t I r  ocrar-
r {oB,  BbrrB,reHr{af l  npr  x3yqeHI lH fopHblx pa:pa6orox B ceBepHoM
Kee6exe. Ha necropoll{AeHlll l  3oJlora 6ynt.r,osepou 6ut,ta npoAe-
! ' IAHA  J . J ' IHHHAf  TPAHI I IC ' .  BAO.TT I  HCC C  HCKOTOPb IM HHTCPBA, ' IOM 6HT f i
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0106paHbr npobbr, B Koropbrx o,rrpeAeJIslrocb cogepxaHlre so.rrora.
Tpcue noryqegubrx sHa,regrzfi 6lr.u oueouqHbrM, a Ha oAHoM Kor{ue
rpaHrxes 6trnH oTueqenlr 3HaqrzreJrbHbre orKJroHeHlrfl or JrrlHLtu
perpeccHr.r. O6uqso gro [peABeulaer 6oraroe Mecropo>KAeHr.re 30-
ilora. VIMeHHo TaKIIe MecTopox4eHr.rfl qacro o6.rra4arci xpaiiHe ua:-
KHMH 3HaqeHrrrMr4 COAep)KaHr.rft Sorora n 60nrrueft qacru Mr.rHepa-
,rH:OSaHHOfi SOHbI, HO HapflAy C gTI,rM Iro[aAarOTCg H 6Orair,re
)r{ri,r ibt. Kpoue rofo, B HLIX rpynflaMv Ltntrl cKarrKaMll BcTperra]orcri
6o,rruNe [oa'Io)KIIT€JIbHbIe orKJ]oHeH]tfl, Koropbre TaKxe yKa3brBa-
Ior IIa To' tITo TpaHlxea [epeceKaeT soHy Ml4HePaJIIi3oBaHHbIx x{ri.]].
l lo  Aauusru ra6n.  4.19 rpoBepbre HarHqHe rpeuAa B 3HaseHusx
coAep)KaHr.rfi so,'rora u uccne4l'f ire noBeAeH?re Ar{cnepcuH BAo.rrb
i l i loQH,r IA.

I. lcnolreya xpurepafi 3HaKOB, oTBeTbTe Ha Bonpocbr, I\ro)KHO .rrrr
tq i r rarb,  r r ro orKroHeHI is  pacnpeLejreHbr C.r iyq2gr, to cr t . ioc i i rerr rHo
r ' tnr i r { r i  perpeccan? Bsl reraer , ru ?r3 pesy.nt raroB aHrrTr i??1,  qTo
rpilHrues fiepecel(Jla yqac'I 'Ktr MHHepa,rrr3auul.t? Mox(Ho .]i l i  [o.[y-
rreHlrbte cBe-4eHH-fl o6 orxnogeHrflX OT JTI]HIiII perpeccti]r rici;o.'rb3o-
sarb 4J l r r  pasyuuor l  sKCTpano" ' rg[nH COAep]KaHrr f r  soror .a Bt je  i ipe-
ie, . , roB rpanruea?

OprorcHa,lnHaq noJ! r.t noMilaJrbHafl perpcccn{

I-Io4rouxa l 'roJrr.tHoMr{a,rEsoii xpHeofi etrcoxoii crefienrr t i A:tH-
i-ibrr,1 MeroAot\,{ HaHnreHbLrrrix KBa!,paToB TpedyeT pcrfi3r,rir jt
So.lturoro Ko,lI igecrBa coBMecrHbrx ypanHeHrti i, qro-.uo t; l i ,;n.,leltr.Ui
3BM npeacraBJrrJ ' ro co6of i  o6peueHi l reJrr rHoe sagf l r r ie .  I ( r r i  c , re: r -
crBHe 3Toro,  Ha 6onee paHHr. | i  3TaI Iax I iccJ leAoBare.n l i  i . t . - ;6crann
ito!lb3oBarbcq o6xrHNIIi a,IeroAaLrrr pefi ieccHoilHOfO aI{a,ri j :.,.rr 1i, ricf .
,4a 3TO TO.iTL,KO 6br.nO Sogllo)KHo, ircnl,:oea,' ir icl 60.ree iri)oc].i l  r,{ B
i lL iqUCJIHTe"{bHOM | IJIaHe MeTO.{OM, t i i l3 t , tBIeML,rM OpTO|OHa" ' i i , r iOi !  i :O-
i tHlioMHaJrbrrofi perpeccueti. !,,un IIpuMeircrruq 3Toro Merota ra]iubrn
noJrlKH_r,r 6urr co6pauu c paBHblMtr f iHrepBaij i.tNr14 npupaq:ilr i i i
no x- Heo6xoArrMo orMernrb, r{To K ynpoilIeHuro nurquc.leuuii norr-
EO;lur ro, qro xoar|$uuuelrrbl oproroHaJrbHbrx MHofor{J'retioil iB.r1fl-
IOTCf l  He3aBI{CHMbrMH, 3ro osHa,raer ,  qro 406anreune HoBofo q, , ]e-
i{a I{ CTpOsI]{eMycg ypaBHeHHio r,re Hsil leHfleT \rx<e BbrqrJ('.rerrr.rblx
- J ,  i eHcB .

., 
O_ptg,aojaJ'IbHbre no,ruuoMbr BrepBbre rroJrBrl, 'r l icb n puJc.rax

rr .  J l .  HeObIUeBa B AeBqTHaAIIaTOt{  CTO,teTI t I { ,  XOTf l  COBi l i . t , tgHnr ie
i lpo(eq) 'pbi  Hx Bbrrr r rcreur4 f i  npr . rHarre)Kar p.  @aure py ( tO:S r . ; .j  loApo6Hoe H3Jrox{eHne reoprrH oprofoHaJrbHbrx l tonr{HoMoB ,qaHo
:  

t ty l jg*  P.  @Hruepa f  l8 l ,  f lpef inepa H Cuura l l7 ]  u Moppirco-
na lJ /J ,  a raK)Ke B Apyf l rx  H3AaHHsx.  Xolq noqsreuue OBM cAe-
Jla,lo lrcro,tbsoBaHr.{e oproroHsr'rbHblX MHoroqreHou He cronl o6q-
3aTeJIbHbtM, oHI.r MOfyT OKa3aTb CyUIeCTBeHHyTO nOMOulb B aHaJrrr-
3e AaHHbrx, co6upaeuux c pefynrpHbrM r.rHrepBaJroM. Mu pac-
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Oprorouaarnue noJrHHoM[aJtbHHe rIJreHH creneuefi or I
ri aJtfl qncJra na6.nrcAennfi or 3 Ao 12

rlreHbr nepBofi creneHH (JluHeilHbte)
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otteefiue ra6n. 4.20
9aeHu vernepiofr creners (xsapruxx)

t 2

r l 3 7
, D - r J

6 2 1 - 3
* 4 2 6 9

r - 3  l 9
t - 7 - 3

3  1 3
'7

t 4
-31
- 1 1

I
l 8
I

- l  I
-21

l 4

1 8
-22
-17
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I B
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-17
-22

l f J

6 3 3
-6 -27
-6 -33
- l  - 13

4 t 2
6 2 8
4 2 8

- l  t 2
-6  -13
-6 --33

6 -27
33

-}{orpHr"{ IrexoTopbre lr3 3TItx [p]rao]KeHHfi a pa:4e,ne, f locBgrqeH-
TOM rprJrbTpadr l r r  BpervreHHbix pqAoB.

O 6 br,rH oe y p a B It eH u e rr or'r H H o M H a nbH o ii p ef p eccli tr

Y;  :  9o  *  p rX;  *  FzX i2  + . . .  +  gnXin  *  e (4.38)

\tt))ri( 'T 5i,rrt tpe.u,cTtBr'I€Ho B Brlrl,e

Y i :  qo  *  a r€ r ;  *  azEz i  +  . . .  +  d r rE^ i  *  E ,  ( 4 .39 )

.' j i t 8,,, - qJreHF,r oprorollarr,Hbrx N.iHororrJreHoB, a d.- xoeOSilqH-
e I lT l n  N leToAa  HaHN leHb IX I i ] l  KB : t j l paTOB.  q I . i c J IeHHb te  3HaqeHn f l  I ] e -
:  r r r r r r u u r  r w  t  ( t  t r ', \ - . v rL - t : db r ^  S ' r  , \ 1u t  )  l '  Ob l  I  b  O i i pC iC . l eHh I  I l 3  nOC, Ie40Ba l  C , f  b l iOCTH
. r ; r5 . i i ,o l ]eHr { i \  X  t  r r3  c rereHH r ic i ioMoro  ypaBHeHl ts  perpeccr rn .
Cdi, i . iHo, oAI' IaKo, q,reHLI oprorol lad'Iburrrx MHofor{J' IeI{oB Haxorlf lTcf l
!roi l  i roirry I{3 Ta6fi  r iU, aHaJrorHriHLrx ra6,r.  4.20. [7o t i l tHotrrf iaJrbi]bre
in0ribi BceiAa l{e"rrbre H AJLF t{aiKAo|o HaorroAeHHfl B noAfoHfe}iori
iol i lcAoBaTe,lbl locTi] Tpe6yeTct oAti Ir  rrJlel l .  3ro HanoALtT Ha N,tbrcr ' tb

')  )rco6xoAIlMoc:TI,t  peulet{ i l ' I  Bit)t{Hoit 3a;Ttrqu: ec,,Tr. i  I IocJ'IeAoBeTe.rrb-
:r{.) f  ib cocTor.rT r13 MHorr.{x Ha6,/ l io.t .etrr i l i ,  ;1onx<ua 6r,rrt  nocrpoeua
r,rel i l ,  6oJrbruafl .  Ta6fi I tr{a roJuHo}rHaJrbHr,rx rrJreHoB. (Ta6"ruqa g"nn
; '5 i ra6.nrcAenuri  npr.rBo4nrcf l  @ruepoM 14 Ei i rcorr l l9]) .

I(os$0uufie]rrbr cc HaxoArrcfl H3 cJreAyrorqux ypanueHuli:

(4.40)

&.4r)

i4s'vepeHua BJraxnocrt{ B HeKoropbrx npo6ax, npHBeAeHHbre B
;a6n. 4.11, oueut noAxoAflT Lnrfl. ucc,reAoBanuq c [p]rMeHeHHeM
sprofoHaJrbHbrx MHotoqJreHoB, TaK KaK ua6.urc4enHfl pacinoJroxeHbl
c paBHbn{ HHTepBanoM B npocrpancrBe Hrzxe Kepna. I,IsuepeHnR,
BMecTe c qJIeHaMI4 f1 OpTOrOHaJrbHbrx MHOTOTUIeHoB AJIS JIrrHefiHO-

" o :  * - 2 ' ' '  i : / ,

s l ' .  E

a^:  - lJ* I .
tlzi- :m



ro nDH6nr{}KeHHq I]o BocbMH Ha6nroAeHI'IsM' B3srbIM w3 Ta6n. 4.20,

nplrne,u,euu HHxe. VxasaHH TaKxe rpol{3BeAenws' Y u Er.

Vpaoueuue .nuseliuofi
no3ro,My ecTb

Yt e 124 78 54 35 30 2l
E ;  : - 7 - 5 - 3 - l l 3
!iE, : -868 -390 -162 -35 30 63

KoaQQHuueHr cr,g anrpoKcHMllpyn_qefi npflMoft ecrl nonpocry cpeA-
Hee 5naqeuse Y;:  6r,s:  !$218: 47,75.

Koa$Qnunegr ct1 HaxoAnrcs yMHo)KeHueM KaxAoro Ha6nloAe-
nus. Yi Ha coorsercrsylouHft [oJII'IHOMIza.nlHntft qneH' cyMMI'IpOBa-
HHeM sareM AeneHI.IeM Ha cyMMy KBaAparoB IUIeHOB:

a t :2Y iEr l )€ t '  :  -  l126 /168 :  -6 ,70 .

perpeccnrl coAepx(aHI1fl BJIafl ' l  ua r.uy6uue

t  t :  47 ,75 - 6,708rr.

Hcnolrsyl o6uuuyro perpeccllrc, MbI [oryqnM coorHolleHue

?,:  94,62 -  2,68x,.

3rH Asa ypaBHeHHfl OTJIUqaIOTCfl IOTOMy, r{TO- OpTOTOHaJIbHbIe I\{Ho-

roqJIeHbI BbIpa)KeHbI uepes f,1i, a He qepe3 Xi' OAsaro ecJII{ I\IbI

BocrroJlb3yeN'tcs srltMIt AByMfl ypaBHeHlIsMIr' To ollH o6a AaAyr
oAHy rr ry xe oI{eHKy gnn Yi, Hanpultep, iIpeAnoJIo}KIdM' rlro hlbi
Bbrql1CJItrJir{ rH11OTSTI1qeCKoe CoAepX{aHHe BJIarIr B I(epHe Ua r,ly6U-

He I M, coorBercrByloueti ceMHaAll,aroMy Ii3l\{epeHHlo B nocJleAo-
BareJrbHOCTt i .  9net t  opTOrOHa.t1bt lorC MHOfOqJreHa,  cOOTBeTCTByIo-
urufi ceugaAqaroMy Ii3MepeHlllo, ecrb {-5, rax qro .r 'Ba a.rbrepHa-
'r"r.rBHbrx ypaBHeHHfl 6yeyr I'iMerb BI{A

i :94 ,67  -2 ,G8 gq:  A ,27
K

t  :47,75-6,-0{5) :  14,25.

C roqnOCri,tO AO OrUlt6Ot< OKpyrneHIig 3TlI ypaBHeHIrf 3KBI1Ba-

.teHTItbr.
Lpyroe  npeI . rMyu{ecrBo opro foua, ' lb I Ib lx  MHoroq, leHoB craHer

oqeBtl,D.IIbII{,  ecJIH Mbl 3axoTHM nocTpol{Tb anIIpoKc}INIaIIHIO C l lO-

lroulbro ypaBHeHHq 6o,ree r l tcoxoi i  creI ieHLI. ! ,nn eroro rpec)'ercr

froBTOpHTb BCe BbIr{ucJIHTer' IbHble npoIIeAypbIJ TO,l lbKO I iOA_CTaBJIf l f

coornerCrUyrcQue IIOJII. IHOMII aJibHr, le q! ' IeHbI 6olee ebtcOrOii CTene-

rru. Vxe n'aiileggue xOeS$r.rUneHrbl ocralorcq Heu3N{eunuuu. Ha'
npr.rMep, Ans noflyrleHnq ypaBHeHHtr pefpeccul'I AJIfl co4epxaunft
BJrafi l Ha ff lV6HHe c ToqHocrblo Ao qJIeHoB BToporo ropgAKa, MbIa

228

22 18
D '

l l0  126

nu6epeu qJIeHL'I nropofi crerreHr.t AJrfl BocbMn ua6rrcAeHufi Hs
"ra6n. 4.20:

Yt - 124 78
E " 7 l
yiE, : s68 78

54 35 30 2t 22 l8
- 3 - 5 - 5 - 3 r 7
- I  62 - t75 -  150 -63 22 126

Cyruua rpou3BeAennft. panna 2YiEz:544, raK qro roe$Snrlnenr
npLI  KBaAparHqHOM qJIeHe paBeH dz:544l .168:3,24.  Perpeccun
Broporo lopflAKa BJlaxuocrr.r Ha rny6uHe rrosroMy ecrb

f  , : 47 ,7s -6 ,7081 i  {  3 ,24g , , .

Auanornqno MoxHo a[npoKcuMupoBarb AaHHbre nocJreAoBareJlbHo
no,rr{Hor,laMu 6olee BbrcoKr{x creneueft, BnJrorb 4o xpunofi ceMHaA-
uarori crerreHa, r(oropar Ao,'IxHa npoirra B TolrHocrti qepe3 Ka)I(-
. loe 3HaqeHue. KoaSSITIIHeHTbI oprofoHanbHoii perpeccLtw d, Moryr
6lrrs npeo6pasooaHbr B xoaQSHqueurul o6srquofi perpeccur p
npocroil noAcraHoBKor? n ypaoHeHue, Koropoe acnoJrb3yercx Anttr
onpeAeJIeHprf rrreHoB oprofoHaJrbHoil perpeccHr{. f lera.nn cM. B
r{Hr.rfax Aper?nepa n CuHra l lTl u Ocr.na H MeHCHHTa [39], xo-
'ropbre TaKX<e npfiBoAflT ypaBHeHHq Lilf l , f ipsMoro onpeAeneHr.tf l
pa3fiur{Hbrx cyMM KBaAparoB, Heo6xoAnuux np}r AHc[epcHoHHoM
irHaJiu3e I. i rrpu npoBepl{e sHaqqMocrr{ rrorfirroMna,rtgori perpeccnlr
rlrrrcrutlx crenegefi.

lIpuneleHHaq rraBHas ocb

PaccvorpeHHbre Bbrrrre perpeccuoHHbre MeroAbr no3Bo.rrrror IIo-
'rrroarb l lrueriuyro anflpoKcirl{aqr]ro ;i,rf l coBoKynHocrrr AByIvlepn[,rx
ira6,un4elrnr?, Tax qro KBaApar orr{,rcHeHHii o4nor"l I. i3 nepeMeHHbrx
1)r nllrrMofi Mr4HLrMaJreH. Ec,u orK,'roHeHl{s B HarrpaBd'ieuu*t Y uu-
lir.IMrr3r.ipoBaHbr, To noflyrlaercf oArIo MHo)Kecrno xoeQSuqueuron
.ttrueiisoft pefpeccnr.r, Ho ecJru orKroueHriq MuHrlMrl3llpylorcn B Ha,
JpaBreHnrr  X,  ro noryqaercf f  Apyroe MHox(ecrBo xoeQQuuneuron"
L:c,rrLr 3rH ABe rrpflMbte u:o6pasurt ua rpa$axe (pr.rc. 4.21), ro oHrr
i lelJcceKyl'crr B ToqKe -F, Y.'KoclrHyc yrna Me)KAy 3rrrMr.r npflMbrMri
,ri)r{,\Io cBfl3aH C NOarpQUUt.reHTOr{ Koppe.lqquu [.{e)KAy x u Y.

bbrsaer raK, qro Qr.lsnuecxue ycJroBrir AHKTyror Hau ueo6xoAir-
r,Iocrb cqnrarb oAHy rrepeMeunyro Qyuxuueii Ap1,roli, HJrH x(e ueJrb
irbtl lcl i lHgel{Oro HCcJIeAOBaHUfl yKa3LIBaeT, KaKafl HS ABYX repeMeH-
il l, lx AO,rr)KHa 6url 3aBi.rcrzMoit B ypaBHeHHH pefpeccHr.r. oAnaro
i l r lo fAa oKa3brBaercf  HeBo3Molr(Ho Lt3 pa3yMnbrx coo6paxeHnf i  pe-
rnl]rb, KaKafl [epeMeHnarl AoJr]r(Ha 6uru X, a KaKafl Y. 9ro cnyqa-
crcs, HairpnMep, B 6nouerpnu, rAe 6brBaer noJre3Ho 3Harb coorHo-
IUefiae MexAy AByMfl MHo>KecrBaMa H3MepeHuft, raKux, KaK AJIHHa
]r ukpllHa paKoBIlH, oAHaKo coBeprreHHo HegcHo, KaKoe MHoxecrBo
l'tsltepeHaii Aonlr(Ho 6uru Qyuxqueft or Apyrux. AHa.[ornqHue o6-
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Pnc. 4.21.  . i i l l rp l r r : , ia  l j i iccet lHrI I  , ' ' {$yMepHblx ; iaHHblx '  B: j f l r l ix  I43 Ta6"I f i r '  6-19

tr{:o6paxieurt rrrK)Ke rirH;rtr o"ift"at6'itt" t.r;11,"{ 
J."",aljl 

Y' rpuee'uennafl rJrrBHse oci:

c rOg . i e . , i bC rBa  BO3H i I I i a l o r  B  ne rpOOu3 I l I { e '  r . { , e  O6u Iaq  npo6 . l t eM l

CocToH l .R , l . o } I ,  t i ToSb I  C3 i1 . l ?Tb  ABa  (C ,1e , ' I i ]H i I t lX  l l a3J ' l I t I IHb IM i ' I  MeT( ) -

. l i rMH)  p t f a  I l 3 i r l epcHu l i ,  
' t aK l i e '  xa l (  Bp -eN{eHa  3BVKCBb I ' {  nePexoAoB

t I  l i 3Mepe } {H f l  t r J roTHOCl ' u  i i e i i r pouoe .  06a  r l l l l a  l t 3MepeHHf i  nOABep -

; i (e l lb l  oLLIrr i i rau,  I I  I - l i lK: t i ioe I '13 Hl lx  I ]e N{oN<C'T paCci t ' laTpl lBaTbc: l

r ; aK  i ! , vH l i t l l l f l  A l ) ) r i o f 0 ;  B  sTHX c ' [ y r r r i n "  i i : ] ' x  pa3  oH€ l {L  I IOJ Ie : l l l o

l LpeA& i rB l rTb  rpa , rp l r qecx i r  06a  p t lAa  f i epe \ ' { eH i I b l x '  Bb Ipa3 i IB  HeKo lo '

l )brM O6pa3oM HX B3al ' IMrIyIo cBa3b''  
f lep'noe peuellse, Koropoe rplixcJ,l lr B tolloBy' - 3T9 rloA6op

npflMoii, KOTOpafl MI]HH\{H3rrpyer oTKJIOHeHHfl Ha6JIIOAeHI'I i i  OT gTil i l

.Df lMoi i  r (aK B HanpaereHur i 'oan X,  raw I . r  B Ha[paBJISHII I I  ocv y

oluoepeuenHo. Tar{af r 'tr iHHrr 4O,rI)KHa pacqennnTb pa3HOC'l 'b Meil i-

Ay JrirHl.rf lMn perpeccfiv x flo Y u Y ro x, r{ro cooTBercrByer Bli-

3VAJIbHOMV BICqATJICHIiIO OT TPCHAA B HA6JIIOACHH9X' IIOETOVY

6l lno 6ur  qeJlecoo6pasHo lp l {n l icarb 3ro pacu{elJ leHue pacceqnulo

rlaHHbtx TOrleK no o6eHM IlepeMeHHbIM' a He oTI(JIOHeHpIflM eAl.l l{c' l-

seHilotz repeMeHHoii or rIoA6HpaeMoii [pqMol?'

l4ueercs ABa MeroAa oIIpeAeJIeHHfl TaKofi rlpsMo.Il '  OAHtt l i t-

TOJL COCTOTTT B MrrHI.{MI{salII iH KBaAparoB oTKJIOIIeHI',Ift OT IIpqMoil
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Pnc. 4.22. Kpurepuu annpor{crr{auuu llfO u fO:
c  -  t rp rBe. [edHrr  rJ raBr ra t  ocb  Mf isv lM3 l ipyer  npou3BeneHi le  o rKro teHnf {  X- .Y l  n  Y-Yt  o t
t roA6Hpae i lo i i  nparo i r ;3Ta npoqe,u ,ypa 3 i iBHBaJ leHTHa r rHHMu3au l l r  n rou ,a , {e i l  ga lx rpr rxoBr i r -
sbr , \  Tpeyronbr jHKOB;  6 - f IaBHan ocb i lHr IH l rH3upveT cy} lMy KBa. r .DaToB OTKIOHeHnr i  ( .Y-X ' ) ' ,

y  (Y-Yt \2 ,  B  pe3yJrbra le  r rHHi lMH3rrpynrcs  KBa; .parbr  o rKroHen l f t  t ro  nepncHAf iKynngy t12

Kat{  B HanpaB,rreHl . l l r  x ,  raK r r  e } r , lnpaBJreHr, r } r  y  orxHoBpeMeHHo.
B cu,ry reopeMbr flucparopa 3To gI{BriBa,[eHTHo lt{uHliMrrsarlnr.r KBaA-
paToB nepxeHAriKydlrrpoB orr{JroHerrrif i  o'r rox6HpaeMor? rrpflMorl
(puc.  4.22) .  Taxaq l tpsr , raf l  Ha3brBaercf l  rJ iaBHoi i  ocbro r r  r {o)Ker
iiurr sarli leria KaK r"rraBHbril co6crBeHubtrl ner<rop Marplrrbr AItc-
nepcali H KoBapriauufi X vt Y. l lpoqerrypy BbrrrucJreHr'rs rJraBHorZ
ocr{  Mbr o6cy,n,um s r r .6 B pa3AeJre,  r rocBf lu leHHoM MeroAy f . r raBHbrx
KOMTIOHCHT.

,[,pyroii N,{eroA cocrol.IT B Mr4Hr]MH3arII4H npousBeAeur.rff orKJro-
HeHHft B HanpaBJreuusx X Lt Y. B AeiicrBurerbHocrr.r sror MeroA
rrpr.IBoAHT K MnHllMH3arlr. ln CyMMbr I]JrOlj],aAer? rpeyro.l lHr.iKoB, 06-
pa3oBaHHbrx Ha6rroAerrr4rrMrr rr no46r.rpaeMorl I]prMoft (crrt.
puc.  4.22) ,  qro npr{BoAur K npsMor l ,  HasbrBaeMof i  o6utquo [p l rBe-
. ieur io ' i  r r ' raBlro i i  ocbro (nprMoi l  n fO).  Eonrul rHcteo craref i  Ha
rry leMy 6r , r , ro ony6.nuKoBaHo B )KypHanax <Biometr ics> l l  <<Bio-
tttetri l la>>, qro orpalKaer roiryd'rrpHocrb 3Toro r'{eroAa cpeALr yqe-
llLr..:, 3aHHr\1aIor]IHXcf BoIrpocaMH pocTa opfaHrr3MoB. Xorq cBoflcT-
B;r rDlBeAeHlior? fJraBHor? ocfl MaJro HHrepecoBaJ]H crarr.rcrrlKoB, Bce
i r {c  oHrr  6rrnu l . rcc, reAoBarrbr  KepuaNolr  u Xa,r reuou [31]  u Kpac-
r t nou  [33 . | .
Pe:nlre ir,,* 

"a.r"AosaHlrrj 
A",rt feoJrofoB Aaercfl Tn.n.nou 1521,

:t 6o.ree roApo6Hoe H3Jrox(eHrie uMeercq y Mu.n.repa u KaHa [36].
f lpxne4eHuarr rraBHat ocb onpeAellf lercn c IloMourrrlo o6blquo-

ro ,rnHefinoro ypaBHeHurr, r{Merour,ero ABa roaQQuqneHra: oAtlH,
i lpeAcraBJrflroqnfi HaqanbHylo rotIKy, Apyrofi - Hr.K,rloH:

Y:bo*bd .
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Cyurvru KBaAparoB u Apyrxe crarncrnxu AJIII

T a 6 n s a a  4 . 2 1
AaHHbtx ra6"r .  6.19 (crvr .  xH. 2)

rLx :25

s Y - 9 7 f )

x :10 ,88
sx2:20,3
sx:4,51

ssx:487,2

I ' ! v : 25

s V - 9 r l 7

r- - I 'J,68

\ , 2  : r 4  1

S v : 4 , 9 1

SS r ' :578,4

C O V x y :  l D , O

S P xv :37  4 ,4

r : 0 , 7 l

Haxlot l  orpeAeJIgercf l  Kay, o f  l iot j jeHiie craHAi' ipr l{ i j  x orK'r lol lei) l  r  i

JByx nepeMeHHbrx x u Y, unv.

b1  :  S r , /Sx . (4.12)

Tax xar n oAHo It ro xe Afl,q o6ollx cran.{,aprHblx orK,rloHeHii :,
b1 Mo)Ker Srtrl nafiAeHo c Ilotr ' loulblo 3KBIlBa,rieHTHoro ypaBlieHl.it

,1: J/S&/S&' (4'1r3r

I(oe$QuuHeHr b6 rIpI{BeAeHHoft f"l i lBIIoli ocll Aaerctl $oprvry.nofi

bo : f- b'x- (4.41)

Bbr.{i lcreHr.Ie npHBeAeHHofi r.rlaBHoit octt npo.l.eMoHcrpupyeM .l i: l
; laHHbrx ra6"r .  6 .9 (crr . { .  xHury 2) ,  rpe, lcraBJIe l { I Ib IX Ha p l lc .  4 '2 i .
C nouotqrto AaHHbIx ra6r. 6.9 6y;ryli 'axxe npou,llJl locrpHpcBaHi)!
i lblr{ncJIeHHg MeTOAa TJIaBHbIX KOMIiOHeHT (Url i ,  UCrO,'1b3}f l  T€p}l j : l -

r ioJrorr i iO HaCTOqUIefO i1aparpaOa, I ie To;- l l  HaxO]I(.qeHLIf l  f  JiaBriL, l  ) :

ocefi) .  Cyuurt,  cylt{MbI KBa.(parorl  I ' I  ncrlapHble I ipol ' l3BeIeHij t i '

cpeAHr ' le ,  ALrc repcHI I  I r  KOBapHauHi l  l l p l iBe IeHbI  B  ra6J I  .  4 .21  .  14c .

r ioJIb3vf trx, MbI MOXieM CHaqaJIa Bbir{f ic,I I ITb O6blqHyIO peipcc-

cvro Y Ha X H X na Y.,[,.rrn perpeccr4ri Y Ha X

br : SPxYISSx : 374,41487,2 :0,77,

Oo :V -  brT -  10,68 -  0 ,77 (10,88)  :  2 ,43.

Taruu o6pasotvt, ypaBHeHI,Ie perpeccnlr €crl Y:2,46+0,77 X. Ann
perpeccur x sa Y

'  SPxv  -374,4 :0 .65 .ar - TSi 578,4

bo :7 -  bt l ' :  10,88 - 0,65 (10,68) :  3,97,

232
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rtTo

Hot l
Aaer ypaBHeHHe
rJIaBHof i  ocu

perpecculr X:3,97+0,65 y. . [ , ln npnneaeu-

h -ul _-

bo :T -

I 'panrteui ie nprlrol i  f I fO ar,reer sprA Y:-1,18+1,09 X. CpaeHe-
tirie r{aeT C,j]eAy}Ouiee: nepnotfi Co6crBeHHr-Iii nexrop KOBapLIaIII4OH-
';r;il ltalpuql.; X u Y ecrr,

: jrr.r o.rHaqzrcr, qro co6crBelri l l ,rri nexrop HMeer HaK,'ioH, xapaKTe-
'lr;ycrrtri i  i '{,r?rHoii 0,75 e.r.nsarl ro ocu I rr 0,65 e.UrHr.tu uo ocu X,

,no JKnJiBl , reurr {o paBcr lcrBy i ,14 xoeQQrrqr leHra by.  I (OaQQHUH-
e l i r  bo  paRc l r  T -b t7 , - -=10 ,68 -1 ,1 ,1 (10 ,88 )  : - 1 ,72 .  Vpannegue
i ' . {agHoi i  oc}r  Nro)Ker 6bt f r r  3arr . rcaHo B BHAe Y:-1,72*1,14 X.
FIa pHc.  4.2 vreo6pa>xeHbr-{Be.r : { rHi i } r  peipeccnu,  rJraBr iaq ocb l lnpu-
BeAeHIr [ r r r  |J IaBFIaq ocb.  . jaMe' IHM, r l ig  npr . rBeAeHHaf l  r r ' taBHag ocb
r i  iJrasraf l  ocb oqeHb rroxox( l l  Apyf  Ha Apyra.  f lpuse4enuaf l  rJraB-
Harl OCb lle.[H] irorrc), ' ia\r ] 'ro"r Mex{Iy .rl l luneii perpeccH].r Y g,a x n
. ' ;  : l } i rnc i ' i  perpeccnr{  x  na ) ' ;  fJaBrrar  ocb coorBercTBye] '  r recKoJlbKo
6o.nnruef i  I r rcr repcur{  Y,  uro coolBercrBye' r  nceopory Ha qyrb 6o.nee
;' lryrOii yro,r.

Crau4apruue orun6i<r xoaQ0r.iqaesron o6enx nprrBeAeHHbrx
r'.raBr{brx ocefi MoryT 6r,rrr, .nerxo BErrtrrcJreHEi, SaTeM MoxHo c0op-
:"lynapoBarb ltpH6Jrn]KeHHbre KpHrepun 3HaqilN{ocrr.r. O.(Haxo He
c lul€crB 1l€r 3 KBr.{BaJreuroB xopotx o o6ocHosa uHoro Ancflep cHoHHorc
:lr{aJIn3a ToMy aHan}r3y, KoTopbil i c,reg,yer BbrnoJJHLITb n yc,rcauori
pcrpeccurr. Crau4apruafl, owr46Ka HaKJroHa fIfO pauua

- /"-ss; , / *tl: 1,09,Y 
-TS; : ;Z  

W,
brx  :  10 ,68 -  1 ,09 (10 ,gg )  :  -  l , l g

se,, t,{F)

/  -  / 0 ,66 \' - -  
\o ,zs i  

'

(4.45)

lr.:sHnaJreHrHocrb yrnolux xoo$QI-IUrreHroB bt u bz AByx [pHBe-
.'t i 'HrrL'tx fJraBHbrx ocetl Mo)KHo rlpoBepirrb c rloNlou{bio r(pHTep}rfi

o  b r - b ,
i . - _

-r 
/ 

--;---q-

V  s c i , - s c " r ,

r ' . . i rrOpOM ,l IefKO ySiizlTb Bapl{aHT O{i{OrO I '13
i ,  , r i r c l ,  06cy lKAeHi ib r ; t  H  r ; .  l .  f ipcuepset " rax
.i  

:  '  ic i lel ta ! l [ ]r I6; i i3l :Te, ' ;bHo ] i0pMeir lbHo I l  ee
u i  i  r  L olrpeAeJleHa nr 1'a6Jiaubr cTall . : ,apTl{Lrl  o
i l  i )eAeJjegHfl.

i4.46 r

3,[eMeHTapHbIX {{ i , , ' {-
crarl lcTl lKa i l  y ; : ' : :-
3It  aqE 11Oc'I 'b MLI)r i : ' :
HCTIJL{7r JlbHCrI{} j)  ; , :1'"



Crau4aprHan outu6waonpeAeJreHHa xoe$QHrllreHra bs paBHa

Ser" : S" ) \4.47)

i ieeeircrno (4.47) Mo)KHo lrcro,'rb3oBarb AJirI nocrpoeHr.rr{ npil6ru-
)i ieHHbIx AoBepIiTeJIbHbIX lIHTepBaJIOB A,' iU BbIqI'tCJieHHOfO 3H:]rie-
trs,F^ bs. AHa,rorN,rrro crar{AaprHilr{ oIIIH6ria B orrpeAe,'reHIirl JrfJoBo-
ro roeQQnqHeHTa MoMer 6Hi ' r  ncnoJ ' rb3oBar{a i j , , I f i  onpe, lere i lJ is
npu6Jn3r4reJib l ioro ! .oBeplr reJ ibHofo uHrc l ) i laJa BoKpyr br .  B c) 'u t -
I iCCTL I ,  BOO6 I I l e  6 l t , lO  UenpaBOI , lCp l { 0  I iC i lC . r6 ' lC -q i l Tb  KpL ITep l l l l  I i l ) o -

EepKr i  sHaqirMocrH xo:cp{ l r . iuneuioe rpr lBeIeHHoi i  r . I laeHor i  oc] r r .
I  l . r - : a  o l cy rc rB r r r  r eo l ) c  r  i ! r r ccJ io ro  o6oc r roa " l i r ; r  3T r r x  r r f  o i Jc ,1 \  i )
nprJBeAenIrar r, 'raBHar ocir r,{oii ie' i 6l,trt uciro;ib3oBtIIt Ar'Ig ueJreji
t i l l{CaH}ifl , a He A.rlt I lpoll:pl(II CTiTTI' iCTliriCCI(Oii 3H e qHMOCTH.

ci':JIAij iItbt

Hexoropue AaHHbIe yAo6Ho ilpeAcraB.nfirb ce6e KzK crp1ru61 s
rrpocTpaHcrBe rrap KoopAr.iHar, T. e. Ha6JrroAeHrir cocroflT H3 H3Me-
peHHti AByx cBoficrB, coBoKyrrHocrb Koropblx MolKer paccMarpl{-
Barbcr l  r (aK nocJleAoBarer ' rbHocrb roqeK B AB)rMepHoM npocTpaHcr-
Be. Anq qeJrerl HafJrflAHoro npeAcraBJreHHfl xeJrareJlbHo cBs3arb
3Tr.r rorrKH rJraAKor? Fre[pepbrBHori .nuuuerl. Mu c.r,e.uaeM 3ro c IIo-
Morrlbro cnnaft H-syHKuxH.

Cnnarinu ecrb orHH l{3 rrrupoKrr)i KJIaccoB Kycoqno-onpeAeneH-
nux @yHruHfr, Koropr,re r{ofyr 6urr lrcno.lb3oBaIlbl Arq npeAcraB-
r'reHHt KpHBbrx B AByMepHbIX Ur'rH B TpexMepHbIX npocTpaHcTBax.
A{.arerrrarHqecruii cnrairH IIorytII ir cBoe LIN{fl 6r'Iaro!,apfl Qt'tsHue-
cKoMy 4noriuury, ra6xonay rreprexHor\,ly r.rncrpyMellTy, cAe,IIaHHoMy
Irs yst<ofi rroJrocKlr AepeBa H,'IH nJIacrllKa, Koropblt? ltoxer AesopMlr-
poBaTbcs, rlpHHriMafl nl,o6ylo Sopt'ty B coorBercrBHll c KaKI]M-JIIloo
o6beKroM HenpaBrlJlbtlori Qopvru. t{eprexii luii HHCrpyMeur 3aKpe[-
rTeH CBUHTIOBbINIH tl ' lprrMH, Ha3bIBaeMbiMI,I <yrKaMI4>>, KOTOpbIe sLrK-
ctrpyror rroro)KeHtle IrHcrpyMeIITa B ToqKax ItpIIB13Kri. Mex,1y
<.:yrKaMrI>> HHCTpyMeHT n:rn6aercg raK, qro6bI noJlyqI{, ' lacb rJIaA-
r.:as HenpepbrBHafl Kpr4Barl. Ana.rornqrro MareMariir lecKuii cnJIaiiH
ofpar{ i lqeH onpe4eJreHHbrMn ToqKaMI{ ,  Ho Me)KAy HI IMTI oH tsr l t6a-
crcfi "raK, .rro6lr B pe3ynbrare IroJryqHJIacb rJIaAKo Il3Meltt lrcu{aflcf
JIHHH'I .

Cn"riafr.Hu He qBrqlorcq HLI aHaJ'rIrruqecKI4MlI tpyuxultrutt ,  Hn

cTaTIlCTgrlecKuMI.I MOAe,' I f lMII,  TaI(IrMH, I lanptlMep, KaK I lOJTHItON'II{-
aJ ' rb r r r r  i r c |peccLI f l ,  o l I I I caHHaf  paHee.  cxopce oHI I  tB" r i t l i ]Tc t l  co-
i ;epueHI io  npoH3BOJIbHbIMH O6beKTaME,  J I I I IUeHHbiMI I  X l l l tOrO- , t l l6O
'ieopeTi! , iccxoro o6ocuoBaHHff,,  I ICK,'1iOqafl  ' ro. qr0 oi i l r l  oi ipe]{e,rt ioT
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xapaKTepr{crriK[ caMoft nusww. OAuaxo oHr.r oqeHb [oJre3Hbr AJrfl
i iHreprroJ'rf lrIHri H BaxHH s o6ecneqeHHu laqrr(oif crpyKrypbl AI{c-
i iJeeB 3BM. trlurepaxrzBHbre Bbr\rHcdrrr4reJrbno-rpaQnuecr<ne cldcre-
r{br rro,rryqr4,rlu 6oree lxHpoKoe pacnpocrpaHeHHe npn [ocTpoeHnl.I
fco,rofrirrecr{r.rx 11 reoQusnuccKr.rx \roAe,rrerl. f lo,q6op KpHBbIX c lto-
rio[,\bro cuJralinoe rzrpaer Bax{}ryrc pod'rb B orax cl,IcreMax.

Cu.raftuu KycorIHo fl8,'If l Iorcfi MHoror{JIeHaMa, ror,rlHHeHHbiMH
vc"'loBuio HelpepbrBHoc'fn trpon3BoAttoit e o6u{}1x roqKax coceAHLIX
KycxoB H,'ru cerMeHros. Halz6o.ree o6qafi cn.,iatin cocroltr ns r<y6u-
qecKux MHOTOqJ'IeHOB, KOTOpble flBJIgIOTCf QyUrqUrnAU euga

Y : 9 t  t p r X l l t s X 2  * p + X 3 .

l(punaa, onpeAeJreHHan ry6uuecKHM MHofoqJreHoM, Ao!'I>KHa rlpo-
xoAl.rrb poBHo qepe3 qerblpe roqKLI, Ho Arq annpoKclIMar(l iu Oo"ree
r "r l lsHoii noc,'reAoBareJrbHocrri geo6xoAu uo Hcnoirb3oB arrr lroc JieAo-
B:ITC"IIbHOCTb NOJIHHOMHAJIbHbIX CCf MEHTOB. T{TO6U Y6C.qNTICA B TOM,
,rfo HeT pa3pbrBoB npI.I I{3MeHeHIrH HaKr'rOHa r4JrH KpHBi.isHbr MCi'I iAy
coceAHnMLi cef l, 'reHTaMH, noJtrrHoMrIaJrbHa fl t!5,uxuul i lo,[roHnercr i{e
lto qerbrpe\{ ToqKaM, a roJIbKo no AByN{. 3ro noesorffer Halyi }ic-
|Io,'rb3oBaTb AOnO,'lHHTeJIbHbIe OrpaH14qeHI,If l, KOTOpbIC O6eCtte.ta't '
iretrpepbrBHocrb nepBbrx trpor.i3BoAnbrx pe3vJlbrnpyrcuero cnflailHii
R roqKax corr re l {eHnq (uarnou JruHr4r . r  oA}rHaKoB no o5e cropoHr i
foe,rrer'r€Hnfl). Cnnafiu crenerru nt 6yler HMerb Herrpepr,rBilbre rrpo-
I rsBOAIIb le B ToqKax COq, ' IeHeHl lq BIJIOTb AO nOpqAKa m-\ .

14:.noxesue reopHIl [ocrpoeullrr ypanueuul:r ctt" 'Iatisr;] l l toipe6c-
ila"'Io 6H LIcrroJIb3oBarl auQrpepeHl{I4aJIbHoe IicrJLtcd'teHLIe, BitaA€':t igc
r{oropbIM He cqfiTaercq o6g:ale,rrbHL,Iiu AJrtI qr.ITare,n;i ..r it l i t i . i l i i i i  vi,
f loarouy Mbr npocro yKa)Ke\{  ueo6io;1auue } 'paBHet i r ; ; r  e  &o1: lu ie,
l lo6noft AJIrr Bblqlrcreuati, I i  oclanoBfirICg IIa rrx Trprl,roii{cirir}r.\.
iH iepecynuirxcq Teopueft cn,r;rir iroB r"rbr o'fctrl"tar--l,I K o'l , i lr, i \ i i IL,i l \
3o;IHcMy K)'pcy PoAxepca H A.qaltca [45 !, rccne[deiirr,oi,4]' irf,r)-

i ) . re l , raM rpa$zuecroro aso6paxeuuf l  c  ro. 'vrorr ihro 3Bl i ,  r r  r (  \4onn.
' r : r r !a l i  Tunlepa f  53]  ,  r<acarotr le i ic f l  rcoJror l r , recKirx  rp l r i ro)r* ; :  i :

, leroxoB rrocrpoeHHrr  anrpor(cHMLipvro l l I I ]x  n0i ;epxnoc' re i t .
MareMarr{ , {ecKrre o6osgaqenuf l ,  I lc lo . [b: ]ye] , i r , re B Teci l inr  a i i , , i . r , i

: i . , - t r ,  HeC I {OJ Ib l {O  HeOX i l . iA I lHHb l ,  OH i i  l IO tCH i l iOTCt l  C  i lO l , i ( i l i r r r i t . ,
' ' , ' .  4 . 23 ,  Ha  Ko ropoM l p r . l c raB . r l eHo  N l i t o l xec ru t  L r c rb l pex  i i - : rC , ' i l l -

r l r r r i r ,  cn f l 3e t IHb t x  K ) ' co r tHo -o i r pe r l e " r i eH l ro r i  c : . . r 1 ; ; i l - ( ; 3 ' ; r r r r i  i l e , l .  i ] l L6 -
' ;  i , e1 { t i i i  npe I cT t lB , l eHb l  TOr l l ( l i , i i i ,  o5o :g l q t i i r l L i h l i l  P ; ,  I l p i i l i c i , i  i i o ! , -

' ! : t1\ ' l , ic l i : : :Tcg,  r iTo r ' - i  I l  I le i lcTl l : ' t ' : . t r r l lcc ' i l l  r lB i f r . tc i t  i i f t i ' io ; ja, - , , {  B j te-
. n ; t r o r . l i i  c i r cT ' c r i e  Koo i i i i i I I I a l "  r .  c .  P i - - [ - ' ,  ) , i .  I i r r r c l t n r . ' i r , r  l r ex< -
i ' i l()rt, i iel.giltre,'rbrlbrxii i  roqrit ir.., i ir, ' ,rolr{rio rr3r{epr.{Tb xopAoii (HJII,I

. r1- i r i t5o. ! r iL le i i i r i ,nr  orpesxou,  coe4trHf l tor ] {uM g,ee rouxz) ,  Noropol i

.,r();riTro IrpHffi.caTb qllcrro ti, r 'Ae. I - Hor,tep nropOli TOIIIir{. Ky6rt,le..
' i i r : r  cnrraf iu-cpyut tqur t  crpol l rcr l  xo r tape ror ieK;  l ta  p l icyHl(e yKa3a-
: l r r | i pu  l l o cJ l e l l oRa ' l ' e J r l bHb IX  cn , l a l i na .  o ; i i l l l  I l 3  TOr l l ( l i  P1  B  TouK} /  P2 ,

, t r ' . r o i i  t r : t  P2a  P3  u  rpe rHr i  uz  P3v  Pa .

!3 f



1 2 3 4 5 6

Puc. 4.23.9erupe roqKrl,  cBr3aHHtre $yurqtlef i  xy6uuecxoro cnnafisa.
HcxoA[bre  sa6aoAeuHs o6ogsaqess l  cepe3 Pr .  Paccro tHut  no  xopaaM MexAy roqraM[  paB-

Hu l;, Kacare;lrnaa r cnlafiury eo eHyrpenuefi TocKe P2 o6osHaqera lepes Pz'

B o6qervr BHAe ypaBHeHI4e c[nafiHa MoxeT 6ltrr ganucaHo B

Qoprrre MHoroqreHa rperbefi creIIeHI{ or [apaMerpa l:

F, : fi, * fr,t i F,t' * Fnt' (4.48)
-  3TO IPCACTABNCHI- iC B BHAE KY6I{qCCKOTO MHOTOqJICHA KOOPAII-

HaT CrrJraf tHa Ha HeKOTOpOM paCCTOtHI{x /  eAOJn HHrepBa, ' la Me)K-

Ay AByMfl TOqKaMI{. ,[ l ,.nll onpe4eJleHHfl KosQorqreHroB sroroypaB-
HeHLrs rpe6yercfl 3HaTb KoopAHHarbI TolleK, onpeAerqoil{l lx KoHI{bl
crrJrafiHa, Lr HaKJIOHbI KaCareJIbHbIX npflMblx B STHX TOqKaX. B AO-
6asreHlie K oroMy MbI Mo)KeM yKa3arb fpaHurlHble ycJIoBHr, ollpe-
Aenqrcuue [oBeAeHIie a[[poKcHMHpyloueft ilLl:,J'rrn Ha [epBoM H
NOCJIEAHEM YTIACTKAX. KOTTCqUO, 3AAAHbI KOOPAI{HATbI TOiICK.

IIo eruu AaHHbIM Tpe6yercn onpeAenl'Irb HaKJIoHbI KacareJlbHblx
BeKropoB. fpanvvuue ycnoBllf l Moryr 6urs nu6paHHbIMIl [o-pas-
HOMy B 3aBIICHMOCTII OT BHAa JIprHr4H B ee y3nOBbIX TOqKax.
MEr paccuorpuM Tonbxo rpaHfiqnble ycJIoBHt, Ha3blBaeMbte peJIaK-
carIHoHHblMv!, vlltv! HaTypanbHbIMH; oHH He Tpe6yl,or 3aEa:Hl/lfl. Kaca-
TeJIbHbrx BeKTOpOB B KOHqeBbIX TOqKaX.

.[I,aa naxoxAennt KacareJlbHblx BeKropoB Bo BHyrpeHHux ror{-
Rax (P2 Lr Ps Ha puc. 4.23) MF,I AoJIIKHbI peullrb pnA coBMecrubIx
ypaBHeHHfi BHAa

lMllP'l: [B], (4.,19)

rAe Herr3Becrnuft BeKrop Ko3QQI'IuHeHros P' onpeAeJlfier pIcI(oMbIe

KacaTeJrbHbre. MaTpnqa B neBofi Itacrlr ypaBHeHlif i tBJlflercg TpII '

AHaroHaJIbHofi, T. e. B Heft BCe gJIeMeHTbI TIBJIEIOTCfl HyneBbIMW, :l1.Ct
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Kfl Ioqaf AHatoHanbHbre SJIeMeHTbI I.r SJreMeHTbr, cTOqUIrle Hefl OCpeA-
crBeHHo Bbrrrle H HrllKe Auaroua.nu. !,.t1 o6paqeHnfl TaKHx MarpHrI
'I{gBecreH cltellpraJrbHbrri nreroA. flpra pe;laxcaqr.ioHHbrx rpaHHqr{brx
ycJIoBI4tx Marpuqa f i4 ]  uueer pa3Mep nxn u BbrrrqAlr r  raK

l - 1 , 0  0 , l ,  f )  0  0  . . .  0 -

I  l ,  2 ( t , l t , l  t "  0  0  0
I  r t  |  ' t t 1

I  
, '  t ,  ' _ : | t , , : , t , )  t "  0  . . .  0

I  
( r  , '  l r  : ( 1 , - l - 1 . 1  t n  0

l , l i i  - -  
|  r r  , )  i  ,  t n  2 ( B f - t 6 \  t )I

l0
t:::::
l_o o o i )  o  2 4

(4.50)

Bexrop npanofi qacrn [.8] uueer nrla
' -  a
'  q l
.  . , 2

r a r _
l u l -

3- t , ,  1P, -P , )  +  t32  (P ' -PL\

u rr, (P* -_ P,) *t," (P, - pr)

3-t" ,  (p6- p,)  + t . ,z (pn- p,)

J-to, ,o,  - : , ,  - l t2u(P5 - p^)

* , r , - - P n , r \

(4.5r )

I
i
I
t-

! i r rr j ru,r i roe ypaBHeHHe peuaercq o6paqeuueM Marpr.rr lbr lMl Lr
rareM yMHolKeHrreM eroi i  o6parHoi l  Marpr.rubr Ha Marpnqy lB].
JaMeTLtM, qTO TaK KaK KOOpAr.rHaTbr roqeK P; onpe!,eJlf lrorcf l  3Ha-' i.,rrir.taMtr X u Y, To Marpr4ua fB] nlreer nopsAoK ttX2, rne n-
'i].rc.[o roqeK, lto KoropbrM crpoI.ITcfl cn.laiig-annpoKcHr{auug.
l l  (4.51) yxasan arA .ureHoe nra.rpuqu f  B].  f lepnui i  cro.rr6eq naar-
rlluir,r l-B] HaxoAr.rrcfl noAcraHoeNoii BMecro ArrHH xopA 3naqe-
::tri lt, l l suaqeHzfi KoopAHHar X ua6nrc4enur1. Broporl cro.ri6eq
3'r'ponrcx aHaJrorEqHo, To,'rbKo rroAcraBJrrrrorcg KoopAuHarbr Y.

&larpr,rqa peuenufi P' raw>xe r.rMeer pa3Mepbr nX2. Kaxla.t{
'i)rpoxa P' xapaxrepr.rsyer HaKlroH KacareJIbHoli x cn,taliny B TogKe
iraoflioAer{ug, saAaHHofi KoopArrHarauu x w y.



I
I

Puc. 4.24, rlerupe rorrrr.r, no Koro.
pbIM crpor.rrcr xy6uuecxnfi cnrafis.
yKa3alrhr lnHHbr xopd, xre)'(Ay rorrKa)r!i9

I I

!,.un HaxoxrAenfif l qerbrpex rio3Q$riqueHroB p, onpe.lc,rlf,t,- ' !r i{.,:
' i- l ,t i i  cir, lariH (T. e. JruHHlo, cBfl3brBarou{yro roLu{i. i P2 [ P y;' ), \ ib-
ri NI eeN{

9r  :  Pe;
P2 : P'ni

r-,  , l  (Pp '  1 --- P1r' l  2P; Pi, ,
i t . - - - - J  

-  
,  

-  - - - : - ' - - ;

, . . ,  I  t l . - : L  { h  - :

o '  i > '
, r  I  l f t . -  I  t  t ;  i  

' k  
|  

' . ; r . i

f , . - - - - i "  
- r e  - r  

J -' i r i .  I  . k l l  t k - l l

Haroxeq ,  ec , { i l  r r e rb rpe  K03Q(p r { l i . r . r eHTa  i  - ' . i : iH ' l  l . ' t i  ' . - i { )  : j i 1e -

L r a ,  I l O l i { i : 0  O I p e l e . , l } i T b  T r ) r i i \ r I  D , - i i l . : i l ,  l i - j i 1 l J  i J i r . l ; } l O i l : .  . l C - 1 r r . . 1 : ; : i

: ) ro io i r r iT*t l la ,1a,  A; tgga xopir . i r i  : , le l i {  i i . \ ,  ' i .L ' r l l i : , i r r lu i :  t i  i t .  - '  !  . . . r i . : :?K-

Ua  db t ' r ' b  pa l3 , l { e ! r eHa  Ha  i ' . o c ' j ' i r c ' i ' c :  I : ; i ; 1 i " ' ^a '  q i l i " r t o  t i i i : i t i i  ; i  : ; ' l i i  t ; i ) -

rJ ieAclr ; l rer  i ,Hbie paccT011l l l i f l  . l iO"[ ; , ; i i r1, '  6 i i ' i . .  I IC, , ic ' l .6 i i " ] i :  i i , l  , r .1, l f  -

( i t o  /  L r  ypaBHe l i l i e  ( 4 .48 ) .  3 t ' r o  i ; ; ' i i t . - i l , i L I I i l  i i : t  i . i  i J l i o )K f  . .  r , : i i  l , : l r l , '
, ; l , i l rHO I , l i lC l lO " r IO ) { (C l l l l L i : ' ;  l l j ) 0a " i r ) : r i l i - . ' i ' i l : ' ' i  O i r L i i ( ,  CB , : i ' . 1 : i l i ; i l . l - i  l , i i " r l t . ' - 1

t  r : . , t : t  a i . i r i ,  r l f o  i i o , r j \ l l z l e . l ' c I  i ; , ) : ; l i r i l  c i j , r l l i i i i - : ] i l i i f  c ! , c ] l . r l i , . i i ' f ;  : i ' i ' . . ; '

i r t r i j r ' . e ' ^ -  I iO I ITOp f iC ' iC l ,  ! . 1 . a . \  i i : l i : ( . : l .O l 'O  a ' i ' ; ' \ i t l : l ! ' i a  i i l 'CO : i 1 lC l  C . . i l e jC " r lC i l -

t i l r r  0 l ] l t . : i i1 . iua,  l l l l l iu t ' i r , t  Hci Io, i l , i . r ' icTCtr  l i i . , t i  ! f . r icBbre i iDJi l ;L i ) i / r t r . i i t l t ' i i , l .

i i l . i i  t { , : i . " : l : . l jb t  l io i j , l ,  CB_t i : lLI } l i : i ( ; i l l } . lX Ui I \ / l r l t 'HI i i le  lOt I l r : l ; ,  i l  :Z!  I { , ,1. .Q l . l r )

o l l ; ' l r r i Ior i> l  ToqeK c {e. / ' ib lo I taxoi ' l {J l ,e l i I {5{  l IOBoro } , {Ho; l (ec-- tsa I i r )9 i i , ' '

i j ! i l i r . rerrrc iB AJI t i  Kai ' I ( l ] .oro yqacl  I (a c i l , t lar I l I :1.

[ - I pcu . l . : ; oc rp t rpye \ I  ' J ro r  ] t e r c . ' i  I r a  n l r i t \ 4epe  h ) ' i t t t ' .  c l i o  j  u  '  i r . l . r i : -
Ha,  l r l ) l l  ? ' l  oM  6yAe l I  I l c I c . 7 I t ,  j oB3T5  r l ( ] ' i  b rpc  f  o t lK l l ,  yKa3x i { i r t i f l  l i ; - r

pil( ' . 4.2,tr, rioopALrIIa'iLr KoTopLir LI\leror BlrA
[- r r 

-l

l '  t l
r l a t i

, r r  _ .  !  
r  ' | i  

I'  
i 4 : " i
: l

L,:j I _.1

23t3

i l..nusn xopA patsHbr tz:2,0i 13:3,0 H ta:),296. 3ro nce, qro rpe.
oyeTcl-Ans nocrpoeHur MarpHrlbr [M] onpeaeneHHor? ro QopMy-ne (4.50)

olparHafl ,  K Heri,  paBHa

i.1,1 j -' --

: I i,: ';1,, ,2,,0*,1,. I
Lo ( )  : ,0  4,0 I

| | ,f 'f tt - : ), i J,'1t,5 il,3l 39 - 0,0I 0,+ 
' 
I

I 
-- {1,:J7,{$ ir, ! ';-:i '1 -_ i),0279 0,')2Cf' I

i {J,t9,3.{ -- ii, ).?l i i l,| 18,1 - 0,0SS ; | 
'

L -0,0' : f l7 0,,115i j  -0,0592 0,2944 J

1.5  I
el

-B,o5o l '* 5,367 _l

t
i

n
- l--  |

5

I

l- - o,eosz
|  0 ,61e7

E 0,3723
I - 0,3.;52

i  ; io, ' l ; l iHbl reKlKe oripeAeJ'rnrb Marpnqy npaeoii qacTr.r [B]. He_
.ionr\'rari lrgrlopr,laqu fl ) j. i ln HaxoxiAeHHs b,renreuroB tB'] .c.ro-
ri:, A"{rrH xopA H xoopA}rHar roqe K. Tax xar Ka>KI\afr. ioqra znae_
ilBe rioopnrrr{arr,r, ro Ber(rop fB] H;vreer Asa cro.n6qa, nepauli

x X, nropofi - nnn I

"  ( 3 -  l )
2 ' 2

l i f  3 'z t l  -  t ) j  ;+  2 ,G_3)+ 3 , (B- -  r ;
z ' J

;"r^i 
3'?i 3 - 4) -f' 2 ,2'36' (4_-l)l --+- t31 1-3)+2,236'(3-3) J3.2 ,235 '

6  
f l - g ,

o  d o ^
z t z J O

0
6
2 ,633

__  ( )  AS '?

Y l'{ilOiir..1t
'  I IOJI ! r laC) ' ' i

1,2{)26 I
0,6750 I

-0 ,6160 
|- 1.0328 j

I lenef,; i.{br IIr{eeh{ Bce, qro ireo6xoArtro Arrr Bbrr{Hcrenit: l rtosdtbir_
r i icHron cn.raf iga Ar f l  Kax(Aofo 3geHa B HaueM npnMepe.  l l .n l  no_
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JryqeHHs ypaBHeHHfl [epBofo
Byroque 3Haqenlrr t, P u P'

AJrfl r(OopAr.ruaru x

I .r3 HIlX HaAO nOACTaBHTb COOTBeTCT-
B ypaBHeHrae $.52).  l lo"ryulru

P 1  :  l ;

0,0004;

0,0773;

0,6750 --0,0401;

--- 0,0306,

9z : - 0,3097'
0  3 ( r  -  I  )  2 ( - -  0 , 3 0 9 7 )  0 , 6 1 8 7
trs: - -S-  

,  
-  

2  
:

o  2 ( l - l )  '  ( - - 0 , 3 0 9 7 )  r  0 ' 6 1 8 7
2 l ' 2 2 ' 2 2

AJrfl KOOpAHsa',ru Y

Pr : l ;
Fz: 1,2026;

a  3 ( 3 -  t )

2t

r t  2 ( l  - -  3 )
r-.r 

2J

2(1,2026) _
2

t  1,2026 |-f 
'2, 

-r

WTI4

2
0,6750

z -

l- l,n,o, 8,u,ro I l- l,r,r, -3,u'uo I
I o,+eu -0,2447 | | -0,5506 -p,1872 |
l_ - 0,1 l2l 0,0066 I L 0,0323 0,02g0 I

I
0,il i i97
{1,00,14
0,177:.1

AHarorir, i irur,r o6pa.:ou r\{br Moir(eM onpeAeJrHTb xo3qbLlrrruleHrbr
ct i " r rar iua A" ' r r r  BTopofo H Tperbero 3neHa. Oun panur, r

Haroueq, xoeQ{rnquenTbr 3BeHbeB cr-uraiiga MoxHo HcrroJrb:Jo-
Barb A,rfl onpeAeiielitrn Kcop.{Ii ler npoMe}KyrorrHbrx roqeK Ha cn,naii_
Ire ruexAy rax40ri napofi sa6l;oAeHuii. Ei.nu Mbr BbrqrrcJrlrM Koop-
AEHarbl 6O.nrruoro qHcJIa raKr{x roqeK H cBrr)I(eM fix SareM l]pfir.rbr-
MH JIH}II.IflI\.,IH, BIISYAJIbHO IVIbI NOJIYqIIII HETIPCPbIBHYIO Id'IAAKYIO KP}I.
eyru. 3ro.Jlty prs ror MeroA, na ocHoee xoropbro rpa$i.ruecxar
ct.Icrettzl 3BM esrqHcJIfleT Ir Bhrrrep(rHBaer fJran,r(i le l icripus.neunlre
Ji?r[t:t:;" J' l " ' ln H.n.nr.-rcTpaunll &Tbi orprlirriqfthicfi pa:cvorpilrpieNr rpir\
l l  p  OM t l i l \ '  i lJ t {HbIX' I  O qeK l (a X{! ( . ' iO c n. l  : r  ;  j  r t  ; l ,

, / - l . r l : i : r a . {O )K i l " l t { l t g  I I i lO , l , i e i i i V ' IC r t t i ; : tX , IC rLO i { . \ , l L l  aHAqa . t i : l  pe -3X t .
. i1I {M Kai i ( . l l IO XOpXy i {a l lerb lp8 t i [ lCTn; 

l_) ; tCCTOflHr i r r  3 t7"14,2l t l4 a
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r
I

I[ -
I
I

t l! l
i

I  qr..A i

- n r)4nl I- r " - '  
I.- 0,c3c6 _!

Puc. 4.25. f laAras cnnariu-Qyttx-
tlurr, cocroqlraq Hg 30 cerMeHroB
il.ri,ov xaxAoft roqrofi Pnc. 4.24'
T o ' l , , p o : r e x y r o q l l b l \  T o c K H  K c x ( A o r o

c n - ' ,  r ' . r ' r ,  B b l c f f c J e H H h l e  h a K  y K a 3 u l l o

3  T C K i t r  c ,  1 1 3 g f p a ; x e H l t  N l a J I e H b K I t r { H

ToqraMu

0

3t1,14 onpegeJlflior 3HaqeHI.Ifl I,

r rb l  B  ypaBHeHHe Cnna l iua ,  Ang

KOTOpbre AOIX<HbI 6Urr nOACran,re-
rrepBoro crrJlat:rHa 3TLr paccloqHus

u ,677 ,+  3 ,37141
12,5924 3,4841 l
[ 3 , i 6 1 2  3 , 3 5 4 8 1

[  4 ,050  2 ,6020 ]
[ 3 , 8 4 3 1  2 , 1 1 6 3 1
13,3442 |,57221

of
I
It I
I
I

2i
I
,l--

I
I
I
I

1 2

DaBHi t  0 ,5 ;  1 ,0  n  1 ,5 .
Bcrasf lss Hx B ypaBHeHHe

IrLrryqaevi
(4.48) ,  cHaqaJra Ai l f l  X,  a ro loM Air t

Ps.* : I - 0,3097 (0,5) + 0,0004 (0,5')'+ 4,A77310,5'; : 6,3549'

Fu' :  I  + 1,202 (C,5) - 0,04C1 (0,5') - 0,0306 (0,5'1':  1,5374.

l ' ' iOi I I t lHO i \ ' lL I  N!Ol l {e\{  Bblql iC"I IHlb I (OOp:{ l l i laTbl  I Ie l ]BOrO Cl lJ Ia l lHa

i ) ; - r uc ro f l n r . r l i  l : 1 ,0  n  t : 1 ,5 .  Oun  pasHu

! ,ns, t r ,o 10,7679 2, 1319],

A ; tx  t t , s  [0 ,7969 2 ,6104] .

3ror npoqecc rroBropffercr AJrr BToporo rr  rperbero cnraunon. a s
p e3\/-.r h'r'a Te rr o,tvrr a L. \/r c.l eJ.y toqce M il ox{ccTBo KoopAI,tH aT

A,'lli cl,rairua 2

l",rs cn,raiiua 3

3rir pe:y, 'r_ararl [  f ipeAcraBJIeHbI Ha pHc. 4.25. Tarc>x.e noKa3aH r,rraA-
l i i i r t  cr l tat l i i ,  rrop0)KAenusri i  ettquCJIeHI.{e}t 30 npor,re>xyToLrHbtx,fo-
qcK : " iex ry  xar i<Ao i i  napor i  y3J Iou .  Xorn  nponeAypr i  t sLr ! r rc . i r r . i l l i i r
: i i , i )(p-lr I l t t} teltTOe c.n.{; , i i rU:l  Sair irraHHag, OB;' l t , [ ,€HIt€ ei,)  n()3i]O,r j . ! i i )  ] .
( l i l l o i l iTe , {L l io  f ipocTo lonyqaTb cTo j lbKo Tor ]eK r ta  xp i l l l ; ; ,  ( , r { rJ i ] l , .
r<o rorpeOyerca.
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CETME HTHPOtsAH Hb! E [IOCJI ENOBATEJI bHOCTII

3ounponaHue

3onapooanue-gro pagAeJre'He nocteAoBareJlbHocrrr B orHocr-
rC,'IbHO OAHOPOAHbIC CCIMCHTbI, rAX<AUfi I.I3 KOTOPbIX OTJI[I!IE}I OT
,rpf i , ' reranrrux cerMeHToB. l Ia . r IeoHronoru,  HanpuMep, npu6era:cr
;{ 30HUl,\OBar{uro crparHrpaQuvecnofi noc,reAoBrre rbHCCTri Ha oc-
I{OBe .COOTBercTByroqefi us6brroqHocrH }rcKorraer{bTx MtrKp03,'reMeH-
i 'cr .  {annue onpo6onaHHf l  Moryr  6nrs pas,qeJreHir r  B orgocr{Te, , ib-
Ho o_T.r{opolrrrrie I.rHTepBaJrbr tr 6lrlyr jt0G;-lcr?B,rIf lTb 3oHbr Itocro-ri ir_
HOii "rriro,!oirrri, coorBe'lcTn1,rcuieii crparHrpa$fiqecriirN{ errlrir. iu:I\.r.

" ( ,1 ; t t t l te  
' r  

laBepcoB, i iorvqennLre no; ; l r rnr io i i  p i r r ror{ery}r r rccr i ( . ; r i
pa:se;lnoil, I loil,paeAer'irroTCf Ha 3oHLI, rioropi,re :"roryr 6r,i ir, r iHrcl,_
Ilpcl l ipcBarlbl I iaI( I loqca oA]{opoAIir\ ix ci(aJrbilbrx crpyxryp ri. ir ir
u ; inep zr ;ur :  aql l i i .

Hueercs ABa ocnoBr{brx r roAxoAa K 3or{ i rpoBaulr ro.  f lpocre i i rur i i l
143 lul;( I{a3bIBaercrI <(uroIiaJIbI{brM ltoucI{or{ tpaHIIu>>. Oll ocHoor,u
Ha I lo l lc l ie  BHe3aI ]Horo u3MeHeHri t I  cpeAHI ix  sHaqeHut i ,  r iJ tH,  r ]To
3r{BHBadrcl'trFro, Ha IrollcKe naH50.uee c}i.ribljoro Ir3i ' leHeHeq fpeAire:i
Tir TIocJic.iaR:lrc;i irHocru. f inn oirpc.{e",jeHIIfl t-paHHu l\{ctr(j lv frogBeir-
HbrDiH 30HaM}r  BAOJTb rpaBepca v l6crcp [56]-pasau,r  ueTb4 cKoJrb,
Stlu{efo cPeAgero. PsA sHaqelrrri i  rr3),qaercs ricc.qeJ.oBlireJrbHrrrr,{
.4BI l )KeHI leM..  KoporKoro HHTepBaJia BAo/ Ib r locJIeAoBare, ' IbHocT' i r .
LKoJrb3nul l r i . i  i lHTepBa"T Ha3brBaercf i  oKFroM. Cu pacnaAaercf i  Ha ALe
sacru:  cefN' reHT or  rogKa i* /z  nocleAoBareJrbHocrrr  ro roqxH i  u
Apyroii cerMeHr or rorrKr.r i Eo ro\xu i-11..

Mepa, HasbrBaeMarr o6o6ueHHsir,{ paccror{Hr.ieM, Bbr!rrIcJrflercg
J.r;t pa3Hocreli l tex4y cerMeHTaMri BHyrplI AByx no,'roBHHoK oKHa.
o6o6utessoe paccrosHHe ecrb orsouesxe,  o6iasoeauHoe AeJreurr-
ex{ KBanpaTa, pa3HocTa Mex{Ay cpeAHr.rMH 3HaqeHr.IsMH AByX c{ti_
MerrroB sa o6teAuueHHyio Alrcllepcurc [ocJreAoBare.nr,rrocrer? B cci-
MeHTax.  O6osHaqHtr  3ro cpeAHee cef l , {eHTa or . r i  Ao J i -pr  eepe3 X1
s efo, Ar.rcilepcHro qepe3 sl2; cpeAHee cefMeHTa oT Ji AO xr_r, .re-
0e: ,\2 ri Atrclepcurc qepe3 s22. TorTia o6o6u{eugafl pa3riocTr, Ccri)

p.  -  (T,  -7r) t
s ,2 *  . , r r (4.53)

3luer i rna,  qro o6teArueHHaf l  Aucnepcnf l  ecrb npocro cy l iMa Arrc-
repcl r r? IByx cerMeHToB, TaK ran o6a cerMeHTa coAepx{ i r  o ! . } i r )  l i
TO )Ke qI i :J IO Ha6nnAegHf i .  TaxN<e 3aMcl i rM,  vro t i . i ;c l , re ]J  i io i , r i l r ; I -
nlre 1r 'torrcK tIoc,' ieAoBareJ'IbHocrli He Moryr rlortacrb B pa3.nHq-
i { l - le  3t lHI : i .

, f lpe,r.cran,leHue na rpa$zre h xax QJrnxrluu D2 npuno1ur K r]pe-
o5p:i:tonanuro rrcxoAHoto rpaBepca B HoByio irocJieir,oBare,'rbHocrb,
i  r . ; rcpoi i  r i ra l rn i ibr  3oH Hr, reror  BHA oclpLrx i r i ixoB.  I - {a p i tc .  4 .2.5,a
IipCrIC'l i . l3.4eHO iIepBOHaqaJIbHOe Ifi€CTTII(iLTOI{eTpODOe CeqeHlle B.ItC,r1b
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oluo r'{3 Bo3paxeHr.rrl nporHn MeroAoB JroKaJrbHoro rroHcKa
upaHlll l  cocroHT B ToM' tITo oHH Mofyr npl{BecrH K noJ'ryqeHrrro He-
o6uquoro q+cila rpaHarr, s qacruocra, i uau6o,ree l is^{eiiqasorr
qacrH IIocneAoBareJrbHocrI]. fro6a,rsHoe S0HHpoBaHHe ocHoBaHo
na 4pyrori HAee, a HMeHHo Ha pas6aeHun [ocJreAoBareJrbHocri.t B
3apaHee 3aAaHHoe qtcJ lo cefMeHToB'  Koropble BHyTpeHHe HacroJlb-
Ko oAHopoAHbI' HacKoJIbKo 3To Bo3Mo)KlIo, lI orJIi lqHbI or IrDHJIerarc-
i lILrX CeTMeHTOB HaCTOJIbKO, HacKoJrbKo 3TO BO3MOXHO.

OAHa us nepBbrx H san6o.nee rtpaKri.rqHbrx npor{eAyp raKofo
po;1a 6u"ua peKoMeHAoBaHa !,xul.nol,r f2l], xoropr,rfr uino,rrgosa,,r
HrepaqHoHHyro Bepcl r lo  Al lcnepcHoHH0ro aHadlusa.  cuaqaJra I locdrre-
AoBarerbHocrb AeJi I ITcf l '  Ha IBa cerMeIITa,  oqeHb KoporKyro Ha-
I IAJIbHYIO qACTb H OCTATOK I IOCJICAOBATCIIbHOCTA. CYUNAA KBAAPATOB
BIryrpLr cerMeHToB ssw Bbrr{acJrrreTcrr no Qopuyne 

"

m n i  l m
SSr :  ) l  ) l t . r , , -A ' . i ) .  I  \ ' . r r , - , n .Z _ J  Z _ J ,  , r  r  ,  

4 . _ l
i : l  i : l  I  i = t

rAe ,rrr  -  l -a roqra BHyrpH i-ro cerueHra, -r , . -  cpeAHee i_ro cer_
MeHTa'  n1-gHClrO ToqeK a i -U CerUeHTe, rn-q l rcJ lo cerMeHTOB.
C) 'nrnra KBaAparoB Me)KAy cerMeHTaMa SSa sB,ryqercn vepof t  zs_
NreHEr.rB_ocrtr cpeAHHx cerMeHToB orHocprre,,rbHo -l .., o6qero cpe4-
nero o6teAaueHgofi nocJreAoBaTeJrbuocru HJrri

3aAtrIO, OcHoBaIIHyIO Ha MeTOAax AI'IHaMI'IqeCKOrO npOfpaMMIrpo-

BaHHs. Kax n aJItopHTM ,[[xu.rt. la, 3ror aJlropIlrM IBJIflercs I '{repa-

rrrBHbrM, HO B Cl' lJIy efo peKypcHBHocrll oH I{MeeT npeI',IMyUIeCrBo

nepeA npHHrIr.InoM onTuMaJIbHOCTH EeJIJIMaHa B TOM, qro B KoHIle

npbu.avbot  nst6opa fpaHI ' Iq  soH Aaer caMoe nyquee pas6ueHue ns

ucex s63[ao)K;IbIx. f lpu ucno.nb3oBaHHI'I He peKypcI4BHbIX IpoIIeAyp

BCerAa Bo3MoxHo raKoe TBJIeHI{e: no3alut' nnt6paHHan KaK Han'

Jryquafl fpaHl{qa MexAy AByMs 3oHaM[' He 6yaer naa.nyuilefi,

ei.rri.r e oAHy I.r3 son 6yAer BcraBJIeHa AottoJIHIITeJIbHatI rpaHI{qa.

Xoyrunr a Meppua*t Bblqllc,rlf l Ior BeJIHqtlHy' Koropafl^ecrr, cyM-

Ma BHyTpr43OHHblx Aacnepcufi, SKBI{BaJIeHTHatl Be"ll iquHe ss1r e aJ-

r Oprarltae'Axu.lt.na. EC.Upt 3Ta BeJII 'IqI.iHa BbIqlICJIfleTCtl 11ttt BCex

no-s,MOXUHr pas6lleHait nocJIeAoBaTeJrbHOCTH B ABa CefMeHTa. To
pe3yJrbrar 6vaer HeKoropblM ra6nltqguu SSv AJrs n-l eosMox-

iroli nororrennfi nepnot? rpauuqu. A.trq KalKAoro Bo3Mo)KHoro nep-

eoro pa:6aeHfif l 3areNl BblqqcJ'If lerctl HoBoe 3Haqeglie SSrv A,rlf l  scex

BO3MOII(HbIX nosltt(f if i  aropoii rpaHH[bI' Koropaq AeJII ',IT nOCJIeAOBa-
TeJrbHocrb Ha rp l r  soHH. Bsl6upat  uauueHbrxee gHaqeHl . re SS'zAnn
Broporo pa36ueT4fl,, nonyqaeM onrHMa.rlbHoe coorBercrByloqee no-
JIO)KeHr.ie nepAOtl rpaHAUbI H OHO OCTaeTCt HaxJtyqtuuM, CI(o,'IbKO
5u AonolHtlreJlbnblx rpaHHIr MbI HH BcraBJItJIl{.

I lpouecc firepupyercfl [o rperbeMy uHKJIy' w AJrn xax4ofr rolr-
'6usa\uu orrrl lMaJlbuofi nepnoii fpaHI'IubI co BceBo3Mo)KHbIMH BTo-

JrbrMn rpaHHqaMH HaxoAgTcs BceBo3MolKHbie rperbx rpaHlll lbl H Bbl-
q[c.rrrrorcfl coorBercrByloque ].rM 3Haitegun SSy'. Bu6op HaIIMeHb'
ixero 3rraqeufiq sSv 3aTeM OrIpeAeJIfeT oIITHMa,'IbHOe nOJIO]KeHHe
nropoft rpaHI.IIrbI. l lpouecc noBropsercfl cHoBa II cHoBa Ao rex ttop,
rroKa He 6y4er HattAeso saAaHHoe qHcJIo rpaHLIu.

B crry peKypcuBuoi' i npupo4t't aJlfopnrMa oKoHllarerbHoe MHo-
)r(ecrBo son o6,'raaaer Har.iMeHbrueft eoslaoxHotl Azcnepczer? cpeAII
, 'r06oto Bo3MoxHofo MHox{ecrBa c reM xe qI4cJIoM 3OH, [OKpbl-
Barournx Becb HHTepear. K co)KareHr.rrc, 3ror MeroA HeIIpaKTHqetl
NPH OqCHb AJII, IHHbIX NOCJICAOBATCJIbHOCTflX H3-3A BbICOKOI,I qCHbI

BbIuucJrl .rreJrbHbtx pa6or, BL,II ioJIHfeMbIX !, I tn Aocrl.{xeHI.{q on-
T H M V M A .

i(naccu$urir rir{,q no cxo-x,crBy

B erou pa3Aer're Mbr ocraHoBirncfl Ha NreroAax yIIoprIAorieHIrl
'raf.t"rlIoAesLli i ua ocHoee HX orHocHTeJIbHoro cxo.u.crBa ro rteKoro-
;)o)vIV )lpH3naxy. Ec.nH Ha6.nroAeHufl xapaKTepLsyioTcfi Hclioropbl)vl
I I I Io)KecrBoM nepeMeuubrx,  To gro B cyruHocrx rpe6yer i {x  npoex-
rnpoBanlr f l  HeKoropbrM o6pasou Ha eAHHcrBeHHyro r rpf lMylo,  I {a Ko-
. IODOI{ } IX NOJIO)KCHI{C JIOII , IqCCKI ' I  COOTBCTC'I 'BYET HX PACIIOJIO)KCHI{K)
: l  HCXOI.ti0r{ MHoxecrBe AaHHbrx. 3ro uoxer 6url OCyU{eCrBJiello
: ) j i l luN{ l t3  MHOTHX IUeTOAOB, TaKLIX,  Hanpr. iMep,  r iaK Merol  f , r laBI lb l } i
I (oMIIoneHT u,ru SaxropHul i  aua.ru3,  Koroprrre paccMarpl iBalorct t  B

m

srs,, - ' TI (k.,-X :'"  n - t  U  
" - '

i  - 1

(4.54)

(4.55)

(1.56)

Paa6ueune r ra ABa cefMeHTa ABuxercr  BAoJrb nocJrenoBareJ{b_
r{ocru, ri B Ka)KAoM noJIo)KeHlIi BbrqllcJlrrlorcfl ABe ee,,IaqrrHtl SSuz
rr SSo. A.tq KaxAofo Bo3Mo>KHoro IroJro)KeHr.is rpanr.rubr Bbrrrr.tcJrfl-
ETCfl OTHOII]EHI,IE

^ ssa -- ss,
{ .: -....---.

D,) ;

f lo.rioxesue, coorBercrByror.r(ee MaKcIrMaJIbHoMy 3riaLieHirro R, Bi,r-
6upaercR B KaqecrBe nepnol i  sonarsuor l  fparr ru ibr"

,[,a,riee, noBTcpeHHe]{ npoqccca BcraBKU AonoJrr{i ire,'rbHofi rpir-
riuqrJ, Kor'opat cnoBa AoJril{na aaBarb r,rar{crlMyM R, erlr ABe sogbl
CHOBa rrc.tpa3,{errrrotcs. 30snpoBaHrie rioBTopf;ercrr Ac rex I1o;-..
I loKa ECtI ]Iocr' ierloBare,' ibllocrb He pa3Ae,TLitcr{ B 3ai)tHce 3:tAaHHoe
qrtc.[o 3oII I l.rI.I r loKa BeJitrquna R He nepecTaHer yBerHrJrrBarbcg
npr aoSanleHr. r r r  HoBbrx rpaHrrr l .

I lpoueaypa fixur.na 
-6nra 

Hcrro,rrb3oBar{a .uJrs ocvlrecrBJreHi.rf l
aGtoMari.rqecnoro uH4tpoBoro 3clrirpoBalfrs AaHHbix ci<naxns. FIe-
raSHO OqeHb rrcxolKar npole lypa 6t r la  ony6,r r rKoBaHa Xoyxnurou
rr Xtepplrsuov 127), [28]. Olur HcrioJib3oBa.rru r,ro6a,rir"yro bnr,,v,r-
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[ocJreAHe]i r! 'raBe. Tat<oit r.naccrQnraquefi Mo]Ker 6urn xpoHororu-
qecKoe ynopfiAorregfle, rrrf ipoKo HcloJlb3yeMoe B apxeo,rorlru. K co-
>KaJTeHHIO' HeT f apaHTuti toro, qrro rrocJreAoBare,rlbHocrr ga6,rrc-
p,euufr, yltopffAoqenuafl rro cxoAcrBy, 6yaer xpoHoJrofnqecKu yno-
plAorleHa Her{oropbrM ocMbrcJreHHsru o6pasolr. f loHqrras yltoprAo-
qeHafl no cxoAcrBy rr f ipocroro ynoprrAoqeHHs paHee ulrpoKo He
ucIIoJIb3oBaJIHcb B reoJlofHH, HcKd'ttoqaq IIpHMeHeH].rfl qtc.reHHoli
raKcoHoMr.r r {  B [aJreouToJrorr4] r  [b l ] .  OAsaxo HMeercf l  o6Jracr l ,
r  Noropof i  noHsrae yf loprAoqeHus no cxoAcrBy or(a3brBaerc,  no_
dle3HbIM, a HMeHHo, I.TCcJIeAOBaHHe reoJlorl iqecxoir Koppe,'ItrIHlI nBvx
c rp a ru rp a Q H qecKHX rr oc JreAoB are.n lHo creri.

Asa nerporpaSnqecKHX psAa AaHHbrx Mo)Krro uccJrenoBarb
coBMecrHo Ha ocHoBe cxoAcrBa Hx sanHcef t  e 6ypoeux cKBaxHHax.
flpu arou r'{x f ieperacoBbrBaror, noAo6'o KoJroAe Kapr, c ror{olubro
npo. ieAyp AirHaMuqecxoro rporpaMMl ipoBanrzn l2} l .  Kax.{a l  ro. r -
xll olHolt f locdreilouare"r]bHocrli cp anriHnaercs c 

-Haii6o;ree 
6u1lr:roli

To'l;<orir . lpyroli noc.rleAoBarerblrocrrr, IIprrr]eh{ co6,rrogziercl Jrirurr
yc. loBrre,  qro crparHrparbf i . recx i l r i  lopr l0x AoJrxeI{  60rr r  coxpaueH
n o6enx rocfleroBareJrbHoc'frrx. Tarlzu rryrer"t j locrlfae.rcn HCTHH-
l ioe vnopJlnoqeHHe r lo  cxoAcrRlr ,  TaK KaK oKoHqare/ ' Ib l toe Pa3), . Ieue-
i r l re  i i ! ieer  CMbIc. l I  KaK JI I {TorTor l tuecxt t f i ,  I  JK I I  - \pot ioJ lot ' t t r tec i<1i l i "
^A4o>xgo Bi-rcc'iu Aono/rH_r.rre,rlbHiJe ofpzrHHrreirr{11, riolopbre npHBeAyr
r oote-lt i l terrHro cnellt i$nuecxrrx roqeK ABv:{ fr(lc.{(-.,toeare,tl lgocreri,
I t t6o. .  oSyr . 'acs l r l  O6r,c . lHl tenue l  , i t<orc-r t t , l ( ,  3ut  . ia j i i r {J fo C?r-r , {eHTi
(r. 'r.t icir ricu.re4cJBllre,' lrrri0crt..t c H3KOl'OpOit rOqrcr' i ; i1r\, 'roii. T.rr: lry
o51r i l :o l . r ,  er" r r r i  ocrror i r  : r i r?  \ l rpKepog i  rpetre. [ax l r i i  cp, ,u: iHai , i ]_
i . 'n ; IX i l0C,r t l t . i l ,oBi t reJILHOCre;- t  Ort r ; t<1e(TB,r l t to tcu,  . t t )  . j1 'h  oct ioBal i l i . r
- iO, '1) l ' l i i . i  ( lC1) ' f ts t ' lCTiJ()B: jTb . i ip j / f  j .py i ) / .  Ot ' l : - i . l ts ; . re , l , , t i :1hl  r {Oi l  C-
l t l i rON- r l i l - l  l { : l  ( Ja i r r } i l € t  f l . l i t i f : ; t iU i e f0  C t iO {C i i i i t ,  i iO^1 r r1 r , 1 | 5 ' - r :  i i l i _ r1 r :
, l . I i ) f " i i , ' l l i i i l l  Oi i i i l i i ] I r tCl i r : r i l " I : . r i i i l i t i t i  KOfpe, '1 i I { l i t I  r rc 1, , r { - . } i . i . t .  ICI : rCr,r .
i i a : - i 'C f i  i t  cC I {C i l l t i nu  i t a i )KeDOB / { o r ' I i t i gb I  6 t t t u  xg l , i t t l , r { 1 . tD f i 3111161 .
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Frrc. 4.28. Peey,rlrarsI, no,'IyqenHble o6teAlrHeultelr noc,leAoBarelrgocrefi U v V.
Crpeaxn B:darp ;J I i : y l  ra ,Ka3; i ; l3 rc r  nca . r r : rcBar?rb i ;cc rb  i l : , ' r l l i ' l  o r  oc lJoBaEl t t  Ao  nepu lg l ib l .

O6urec  pacxo; t< : ies l te  o6og: taqeso lepes  )

i lo uropoir cKBaxrlHe. Ecru yroAHo, pa3JILIqHbIM nepeMeHiil, lM
\,ro)riHo IrprrnHcaTb Beca ol.

A,aropl i r i l  ; lxHaMr{qecKoro nporpal {MupoBaI IHn I io3BoJlner  I Ia  f i  -
: I i  cjrirrcTBruHsrfi nyTb B 3Tofi Ta6nurle II3 JIeRoro BepxHero )' i , ' Ia
' ,  r tp : rnui i  Htrx{HHi i  y foJr  raKr. rM o6pa3o}J,  t l ro6t I  cyMMa Mep I {e-
(l; io^icrBa 5ll,ra l,r i lrIrIMaJrbHoft. crparurpa$irqecKlil i  nopfAoK co-
:"pll l{t leTctl 6,rarOAaPt TO},{y' qro HCCiIeAOBaTeJIb Mo)I(eT ABHfarbcfl
TO.; lb l (o i j j ' r3  ; ;  112i1 i r ;1 ,1 ' r ' .  I1 l  1 : i rc .  , i .27 uso6pa)Ker{  I lcc ' [o) i {Hr ] l f I  npI l -
\ iep, B I;OlOilolvl IrpoBoII]rCfl cpaBHel{i4e Tpex i lIIrellBa.IIOB-- KllpOTa'
,l i :^ r.,.r i i ic-' i i  cirna>xlrgl, l c qelblpblrq uIITepBajtnN{:i .t11lyicl:t. 3avc'i tt::.
r ro i , r i . r r ,uar  qacrb crpol (  I I  croJ6uoB l l farpHubl  noBTcptercu;  3To

oA' l



rro3B0rfleT anropr.rrMy c[ycr]4rb BHH3 ry rrnr-HHyro KaporaxHyro
AaafpaMMy K Harrary^ r - t  3aKoHqnrb f lpo iecc.  Hexoropud rpuuepbrnyreli B MarpHL{e BMecre c coorBercinyroqauu HM pe3y!,rbrar.i}Jr1
crpararpa$u,recroi KoppeJrsrtnx npaBeAeHbr ttu puc. 4.bg.

.[,.nn naxoxAen,r.Iff orlruMaJrbHoro nyrn HcnoJlb3yercs peKypcnB_Hafl npoueAypa. HaunHafl c JreBoro n-epxuero yr.ni (uau'aao; nu_6upaerra ne_pnuft r.ruTepBar,r paBHbrM u1 rrJrv af Mepa HecxoAcrBaBAonb rio6oro ryr' oArHaKosa H paaHa Z+i'. iiii uo,?puro ,,,,c.ue4ynquri H^HTe-pBaJr Mo)Ker 6trrt "rru6o u, c ilrleli na"epo; 
"e_cxoAcrBa 2+2+0:4, HlrH n1 c o6rqefi *epo;r-n.. i l1.r"r 'Z+Zi

+2:6. Apyrol i  Bapr{aur Moxer 6Hru raruu_: ec/rn ol Bbr6parl4Ha rrepBoM rrrare, Ha BTopoM [rafe Mo]KHo nu6parl nu6'o uz, aa6aa1' i lycrr 02 leer BKJIaA a o6uyro rapy naaroAcrBa, paaHyrc 2,t
l.?l?:.,6..9o16-1pu" 

H3 3rI'Ix seyx c.TyuaeB ror, B KoropoMn,vrb(HaqaJro)-+ur+uz uMeeT MHHuMar,IbHyro Mepy uec"o4cre,ar IIo,[1,_qaeM, qro co6crseHuo neprui? ruar ocyqecre,naerca n zr1.
Bu6pan B KaqecrBe uaqa,rrgoti TorrKr.r ,1 c ,lB|lrf i Bo3l,{oir(}rr}1ri

BapuaHTaMH BTOpOfo ruara lu6o B Lr2, JrLr6o e u,, r1cc,rel]rela eo:r_MO)<Hbre Bap[a 'Tbi  rperbefo r r ]ara.  cHOea HMeercr  uerr lpe nc_r-MOIKHOCTU: H3 uz B^t4^c o6u{er? r r lepof i  Hecxor .crBa 2+2*0* l :5 ;H3 Lt2 B^u1 (2- t2*0+.0: f )  i  H3 a1 n az e+d,+2+q:101i  r r  u- ,  u ,
\ uz Q+2-12+0:6). Hauuenturafl  cyMMa cooreercrever rvrr_r( ua ua"ro) * t t ;-+,2-->e 1, ra K qt o on""r rnLnii ii ;;,;i;;' ; ;i : ;.i,;fxorr. B roqKy u2. p,anee lpoBoAr{rcff cxeAyroru,af uieparlun, B xo.ro-poit tzcc.ne,lyerctr pe3yariar ccyulecrB,reggrr qel.bipe-\ Bo3Mo)Klrr,r{
[epexoAoB H3 U2.  r lyr r  c  Mrr ' r iMaJIbHbrM 3Haqe' l rer , r  uepu HecxoA.crBa onpeAeJlfler onruMaJrbHbrrl uar i iocJle ,rz. f l l joucc'c t,onrn,ro-
ercf l  Ao rex nop,  noxa HH)KHna ( , renan) roqKa (rbueu) 6y ler  lccrrirHyra. B npuee4eurro-\ ' npr.{Mepe orrrr{r\rr,[o"n,i i rryro' aaio

(Hava.no ) + u t -> tt 2 --+- 7t, --.> Itt + u z --> 4s** (rr __> (xoHeq)
c o6uei i  l tepof i  HecxoICTBa 10.  Marprua 14 go. i t \ . :qe l rHbre c1pi r r r r .rpaQuuecxue f locJreAoBareJrbHocrrr  usb6paxeur i  ua p i rc .  4.2g.
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B cu,'ry cBoeft fI ' I6KocrH STor MeroA c,'Ie)KeHxfl Kaxercr noreH-

,IHaJrbHO oqeHb srlQeNrunHblM cpeAcrBOM LICC,'leAOBaHI'lg Koppeng-

urrrr. K coxaJIeHI{i,o, Aaxe npr,t I ' Icnorb3oBaHI{Ii MolqHoro altnapara

{ t rHar{nrrecKoro nporpaMMIlpoBaI Iuf f  oH rpe6yer 6OnUorO Iua[ IHH-

HOfo BpeNIeHli, H COBMeCTHOe OTCJIe>KHBaHHe Ar'lI{HHbIX IIOC,'IeAOBa-

Te,'rbHOCTeii MO>KHO peKOMeHAoBaTb !'IIzl l ib nplr BblnOJIHeHIlH IIccJle-

IioB :lr r lr t i  tt c t<,1rc qnrer'IbHoli Ba )KIlocrH'

AB'TOKOPP EJIfl U}I f i

Ha pHc. 4.30 npeacraBJleHbl pe3ynbra'rbl raMMa-Kaporali ia qa-

,l.fH cKBaxHHbr B pa3pe3e fleHcHnlealrcKnx or.loxenufi B 3anaA-

ilov Kangace. Pa3pe3 cocroHT Ii3 H3MeHeHIIbIx I ' I3BecrHsKoB Ll

c,taHrIeB. Vls-ea pap.ila11:rln KaJIufl,-4} B f,'IlIHIIcTbIx I{nIIepaJIax cJIaH-

Ubl xai)al irepl i3yloTct OTHOCIII '€r ' Ib}{0 Bbi- E
coKIiM (lonol ' t ,  B To BpeMtl I{aK I l3BeCT' jcO 2a0
HqKaM cBol ' icTBeHHa Hli3Kafl  paArloaK' J35l[---_'_i ' -----1

l r iBnocrb.  B aroM qacrnoM pa3pe3e i
5bt.no sal\,IeqeHo Ha.rl{que u[l{JloreM' T.e. i
Sonee r.rJIII MeHee peryJlflpHblx noBrope- i
grri i Jit iroJiofuqecKIIX pa3HoBIIAHocreii. 4000 |
Eernoro B3i, 'rf lAa IIa pe3yJlbrarbl Kapo- i
raiKa AOCraroqHo, qro6st y6e;Ii ' irrca r I
TOlr{,  t lTO H3BCCTHfi l i  nepeCJIaHBaeTCfl CO i
c , tL lHI IaMI l ,  KoTopb le  I {MeIor  npH6"nus l -  4 f  :01
le"lbHO Ty )I(e NIoU{Hocrb. ,  l

f looropeHIlf l ,  raK )Ke KaK Lr Apyrue '- . ,

cnoftctsa nocJle.(oBareJlbHocrl ' I ,  ycraHaB- i i

,'iltBaloTcg , c noMou{blo Bblql{c,lleH}1fl :.
McpbI cxoAcrBa Melr(Ay qr 'reHaMrr 3Toft 

:  4100

irccJIe,t l ,oBaTeJIbHocTH, T. e. nocJIeAoBa-
re.rrbHocTb cpaBHr{Baercf l  c caMorc co60fi
B J IOCJIC.&OB ATCJIbHbiX NO.IO)KCHI] fl X I] BbI-
q l iCJ l f leTCf l  CTeI IeHb CXOI .CTBa MeXAy CO-  r r r iC
orBercrB)' ioiulrMH rrHTepBaJiaN,rr i .  Ec.r lu
Krx(Aaq Toqr ia  cpaBHUBaerc f l  locJre ! ,o -
BareJIbHo co BCrl(of i  Apyrofi  TouNori,  Tcr
o6HapylKuBarorcf l  Bce f lo3uqr.rf i  xopoue- 4z0a

5-

--<
>
/>

<=

j
a-'"'*-->-

>
*--->___.-=

*-'
t

(.

>-

<.

ro cooTBeTCTBIrt I{ Tar{)Ke OnpeAerliteT-
cn creiler{b HecxoAcrBa B Apyrux no3il-
uttxx. .[,,rr ocyiqecrBr'IeHEfl sToir onepa-
ur.rrr BpeMeHnofi pn4 AoJr)KeH Lrr\{erb He-
Koropbic xaparrepucruNrr .  on Ao,rxer{  

4250

cocrotlrb I i3 f iociteAoBareJlbHocrlr ua6- Puc. 4.30. Peaynr,raru rau-
noAeuriir nepernreHuoir y, usuepeHHor? e iT;#|f##, ;"J;3#rJ"Tffff;I locJ IeAoBarerbHi , re  N ' roMeHTbr  BpeMeHI . t  ouoxeHsf i  rue$raHoi icxna-
,t . tr ' I l t  B TOqKax npocrpaHcrBa. KaxAoe xuHe B 3anaanbru KaHsace
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Ha6nroAeHr.te Aodrrx(Ho 6urr orAe.ueHo or npeArxecrByroulero na6-
JI IOACHHfl  HCKOTOPbIM I IHTCPBANOM NO BPCMCHI, I  HJI IT,  HCKOTOPbIMI
paccroqHueM' Koropbie flBJltlorcfl nocrosHHbtMLl r.Jtf l AaHHoto pqAa.
llo.uoxeune ua6.npAeuus B prAe uu 6yaena o6osuaqart Hra)KHrrM
rzHAeKcoM, Ha[pHMep fr. I loerouy ueo6isarer]rbHo ffBHo yKasbrBarb
BpeMfl I ' Ir ' IH paccrofl 'Hue Ailtt nepeueHnotl X, "raw rax ono Bno,yHe
xapaKTepH3yercrr HHAeKCOM rr Molrier 6Hrs g c!,iyqae Heo6xo4rauo-
cr l r  o lpeAe.neuo 6.uaroAapf l  roMy,  uro X:Al ,  t4-e A_paccrosuze
Me)KAy coceAnuMlr  ro, rxalau._Becb BpeMeHHol i  pa4 coAepx(HT nro_
qeKr. r  HMeer o6uty lo AJTHHy T:L(n- l ) .

PaccroflHr.re Mex(Ay IByMt "np6ulru roqKalrH yt u yt+, Ha3br_
BaeTcf JIafoM AJtI.rHbr T, tAe X - qI,ICJIO trHTepBaIoB Mex(Ay AByM.E
TOr{KaMLr. 3ro - cMeureFrue npeueuH6ro pr,u,a orHocrrre,rluo c-e6g
caMofo B npeArrrecreyrcquil MoMeHr BpeMeHri uJrlr B npeAuecrByro_
IueM noJro)KegHa. Mexny BpeMeHHdrua palaux H qelrfl\rr.r N{ox(Ho
rrpoBecrr.r aHaJror[o. Kaxaoli cBrrsH B qenr{ coorBercrByer Ha6,rro-
AeHIIe B ptAe. Ec,ut l, l l t IIplI.rox{}iM ABa oAI.tHaKoBbrx cefN{eHTa
qertu Apyr I( Apyry lr cpaBHnM HX Me)KAy co6ofi, ro rroryrrirr{ noilap-
Hoe cpaBHeHlte c JraroM 0. Ec,ur Mbr c.qBliHeM oAHy u,enb Ha o;lHo
3BeHO rax,  uro6u nepBoe 3BeHO nepooi i  noc.re40naier ' rbHoc, fH cpeB-
HlrBa,'rocb co BTopbrM 3BeHoM Bropoi:r, To BCe ApyfHe 3BeHb, Tar(x{e
cllBI'{HyrctI ' i l  TaKoe IIoJlo)KeHIIe cpaBHI.IBaeMbtx IIocJIe;loBareJIbHo-
c'ieil Haslrsaercrr r.rMelotrl i iM ,rar l. I lenlr lrorvr 6i,rrr, c4atruyru
6oree qeM Ha or,Ho sBeHo, ri nonapHoe cpaBHeHrie ror;l,n 6yuer

- f ig\{erb nar 2 n raK AaJree.
Aeroroeapllaqllf c ,Tafolvl T-oro r(oBapuai{Hfl Me}K.itv BCeMri

ga6,rrcAegust'/.w Yt lt ua6,rroAelrr.rfM14 Yt+,, T.e. r{oBapHaqrrg nu-
qLICJIfleTCfl MeXAy lrJreHaMH caMoro pflIa n TO|O Xe pqAa, CMeX-(eH-
Hofo Ha Jrar AJurHbr r. Onpe4e.nsroqee ypaBHeHJ{e aBroKoBapnar{tar6
ecTb

cov (4.58)

Aaroxonapuauur c J ' iaroM 0-ero npocro .u. Irc lepcr. js Bper.reH-
Hord pt la.  Ec.nu pa4 orreHb A. lmlrulrr i ,  a.rraf r  xoporr<ari ,  To cpeA-
HCe AaHHOfO pfAa r r_cABr4HyTofo prAoB B cyuIHOCrH TOX(AeCTBeH_
Hbr x ypaBHeHHe (4.58)  xro lKer  6 l r r l  yupouleHo.  OAsaxo ecJra T
rB.lrrercfl suaqaN.roft 4po6Hoft qacrbro AJfl.rubr npeueHH6ro pflAa, To
pa3.rlHr{He Me)KAy cpeAH}IMH craHoBurcfl CyUeCTBeHHbrM. BbrqUCJn-
re, i rs i lur j  oKBrBaJreHr ypaBHeHHr (4.58)  ec i l

n - r  s  v v  +  v .  S  vt L - s  / )  ' t ' t _ _ -  
a  r t  

a  , , _ ,
t : l  + a  1 : l + r  / : l + r
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Puc.  4.31.  Aeroroppe"r lq l lor t l {a, l  c !yt tx l lua r iM' \ la-KaporaNa, uao6paNeHHoro Ha' - p u c .  
4 . 3 0 .

JIar  48 coorBercr ! ]ar  c, t rBtrry lo r ' ry6xt te ua 48 $yroe

14lreerCg COr, ' IaUeHHe O TOM, qTO aBTOI{OBapllaUI' t f l  BbIqHC,lqeTCtl

n,rf l  r ' rafoB or 0 AO ni lHMepHo tt l4. TTonyueHHble 3HaqeHIIf l  N{ox(Ho

i lpe . lcTaBHrb r {aK aBroKoBap14oIpaMMy I . I J IU a l lTo l ioBap} lauHoHHyIO

Q1,uriurrrc, Koropafl  rrpeAcraBJrf ier saBHCuMocrb aBToKoB.apHauliu

or Jr l t ia. Pl lc. 4.31 npelcraBJlt ler aBroI(oBapi.IaItHoHHyIo QyHKri l l rc
' t , .rrr i  tr .ant{brx KaporaX{a CKBa}KI.tH, l lsO6paXeHrlbIX -Ha pl lc. 4.30'

J(nusaa r{aqnHaeTctr c MaKci.t} , , lairbHofo :JHaqeHr1rr 672 A, ' I tL' lara

i :  ( ,1 ,  sare l r  . r r6unaer  L I  f toAHI l l {aerc f l  cHoBa AO dYIara  48 ,  xorops t i t

l l oorBerc IByeT paCCTOqHHIO B r IpOCrpaHCTBe,  np l l6 ' lH3I iTeJ IbHo paB-

, ic,M--v 48 $,vrar, i ,  TaK KaK AaHHLIe fal!1Ma-I{aporax(a 6bIJII{ orl l ' l (bDo-

Baubr  C l r i l repBa l roM A I  Qyr .  3 rO eCr l  np i iS , r l l sa reJ lb l {O BC" ' I I l ' j l lHa

BCpr l r r i l r . ' i b r io fo  paccTof lHuq MexAy noCJIe IOBaTeJIbHbIMH I IOJ io> i ie -

I t t l t l t ' i l i  I l 3BecrHt lKoB B I IOCJIOAOBaTeJIbHOCTI I '  nperc rasreHHOt? Ha
p t i c . 4 . 3 0 .

E1l.rHr. i [r , i ,  B KOTOpbTX r.r3Mepflercrr aBroKoBaprrarlHrr - 3TO KBIIA-

parb i  e , i l ru ru  H3MepeHl i i  epeuenHoro  psAa;  B  H l lue-M [puMel ]e -

3ro K3aApaTbl eAriHrl{ 3" ' IeI(TpOABHx{yqeii  cu,rst E. 3rO OsuauaeT,
qrO anroxoBaprraUrif l  qyBcrBHTe,IbHa K H3MeHeHLlt lM MaCIxTa6a Bpe'

ueHU6rO pgAa, qTO AocraBi]f ler 3aTpyAIIeHIlq npH cpaBHeHI'I l l  AByx

anroxonapuorpaMM.  OAsaxo ecJ IH BpeMenso i i  p f lA  c raHAaprn3oBan

tsblql lTaHl|eM I{3 KaXAOTO ga6'rrcneHufl cpeAHero u Aer' IeHHeM Ha CTaH-

,taprHoe orKJIoHeHHe, PflA 6yeer [peAcraBJteH B eAHHHllax craH-

Aaprl loro orKJroHeHI'I f l  I I  aBroKoBapgauutl  6yaer l lMerb craHAapTl1'

. :osaHHuii  Bnn. KaK orMeqaJlocb B r lr .  2, KoBapllaql{f l  craHAaprl{ '



r
I
I
I
I

3oBaHHoft [epeMeHHorl ecrb Koppeilf l]\rrf l,
TOKOBapHarIHft.

llpexae rreM cranAaprr.r3upoBarb Harx
xeM BbrrrucJrHTb cpa3y aBToKoppeJrsq[rc,
rlr{ro Ha Ancnepcurc pflAa, [.. e.

cov u
'r - ----17

var I

n

t  Y ,Y ,  _ l , r
,  ? .  i - r  .  i ' _ r

n

Sl  r t ' ,  -  vw
T . J \  I  )

Anroroppe,rqqufl BpeMeHH6ro pa.qa xoHeuuori A,rrrrlrbr n c Jra-
r_oM T, xoropufi f lBrsercq sua.rr.rj\4ori .qpo6Hoii qacrbro n, MolKer
6Hrr' slt.I[cJleHa KaK orHorueHae AByx Be,Iaq]rrl: qricJrureJb - Bbr-
pax(eHHe (4.59), 3HaMeHareJrb - oi{eHKa fir y, \,ar y;. I locNo,rr,_.
Ky rIpeAeJIbI cyMMI'IpoBaHHq B qllcd'I l i lTe,'Ie I{ 3HaMeHare.rre o.rHHaKo-
BbI '  TO EHCUIHI{ I1 BI . IA PC-3.YJIbTATA MO}KHO YNPOCTUTb, COKPAT]. IB I ] I ]C-
.no ua6.nrc4esnit n-r.- Kax H n $opuy,re (+ SSl npe4e,,,or cvh{}.rfi_
poBaHHfl  6yayr or l :  l *"r  t ro n.

: y  |  7 ,  t_a- tY ,>Y I

ro xe BepHo H Alrfl aB-

npeueuuor? pflA, Mbt Mo-
pa3Ae,'II ' lB aBTOKOBaprIa-

(4.60}

i - 3

t\\

l '  ; : r7 -  ( i ] 't 12  l  
' , ' :Y2 - , -  ( x r ' , _ ,1z j

( 4 . 6 1 )

Ha pac.  4.32 npe4craBJreHa aBroKoppeJ,rorpaMva i laHHL,rx faM-
Ma-Kaporax{a,  [peAcraBJleHHbrx Ha p14c.  4.80.  3auer] tnr ,  qro oHa
rrAeHrr'{qHa no Qopue aBToKOBapHaquoHsoli syHxrluH, HCK.r}Oqari
rr. irrrb ro, rrro oHa npuurlMaer 3HarieHafl Me>KAy * 1,0 rz _i,0.

Heo6xoAunao orMerlrrb, r{To B TepMI,iHo,ror.rir{ TeopHr Bpe}1eH-
rrfix pa4on r'rMerorcfl HeKoropbre pa3HorJracrrn. Hexordplre aBropL,r
cqr]raror aBTor(oppeJrqrlr. lrc IIapaMerpoM coBoKvrri jccrr] r.t ]rcl]o.rrb3v-
rc'l repl\{ltH cepliarbHaq KoppeJIfiIIxfl KaK gKBlrBarrrerrr crarflcrlrKti.
nbrlr],Ic, 'rf leN{oii no nu60pxe. !,pyrue Hclorb3yror rep\I]. irr cepfia.[b-
i lafl KOppe"IflULIq B 3HaqeHLIfi KoppeJIflULrH Nrelr(iy ID)',\., i f{ BpexieH-
urirnau pa4arrau. Hexoropbre aBTopbr noc,' iell iroio r(oppeJrrri lrrlo Ha-
r s tna lo r .  xpocc -xoppc .nsuue i i .  Ms r  6y :e r i  HCr lod tbSoBr rb  xaK ' r  e r ) \ 4  t rH
rBroKoppeJltrr\uw, TaK ir repMr.iH 83aHMilafl Koppe"qrrutu u ue dvAerra
.' leJlnrb paeluulri i  MelKAy crarucrrrKaMr.r ri i lapa\reri laMri.

3alreraM, rITo KoppeJiorpaMMa e 4elicrnuranonoarr., rlts,rrrercii
- l ,ByCTOpOHHef i ,  C Orpuqarenluof i  qacrbrO-3epKa,r i r )FrbrM orpa)r(e-
HtleM TIOJIO>XnTe,rluor? qacrtl Mu noncut.tM 3To -qBJreHHe, nepuyn-
trrr4cb K uamefi auaJorrlu c AB)'Mfl uensr{a. Ecrru ogHy ris rielret-l
o6o:Ha.rHrr  qepe3 .4,  a 4pyryn -  qepe3 B u noc;ryeAoeire, , r rHo ne-
peABufarb qenr .4 BnepeA tlo UenE .8, ro no.tryqarcxlfiecfl r<oo$Qra-
uueHTbl aBT_o_KoppeJItIri ' l I{ cocraBttr no,ro)KIiTer'rbir] 'rc qacrb Koppe-
r ' rorpal rMbr.  Ho ec. t r . r  ABHrarb uetr  B B[epeA no i te lu,4 r  sr , rqr . rc_
JI f lTb ABTOKOPPCJISI, I I rc ,  TO JIAIH 6YAYT OTPITI IATE, ' ]bI I I , ]MH, T?] I i  KAK
orHocHTeJIbHoe ABI,IxeHHe AByx noc,'IeAoBare"rlHocrefi IroMeHflr,tG.
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P uc. 4.32. Anroroppe.lorpaMMa raMMa-Kapora)Ka, uso6paxeuuoro Ha puc' 4'30

HarrpaBJreHlre na o6parsoe. I{enu A n B uAeHrHqHbr, nosrorry
6espaS.nUuHO, B KaKOM HaIIpaBJIeHI.It4 _OAHa I,l3 HIIX CABI.iraeTCq o'r-

l loc[TeJlbHo apyroft, TaK KaK f-':r" ' Ha npamnKe MbI He paccMzl'r-
priBaeM oTpIrI{aTenbHyIO qacrb aBroKoppenofpaMMbl' Ho oHa Ilrpa-
cr HeKoropyto poJlb rlptl pa3JIo>KeFII'III B px4 @yple

Koppe.rorpaMMbI HanoMI'{HaIor xapaKrepucriiKlr Bpel\{eHHblx pt1-

AOn. cpanurrBar KoppenorpaMMbr BpeNreHHoro prlAa c KoppeJrofpi.ltvl-
,\,,ra\,ru uAeanH3I.rpoBaHHbix MoAeJefi, retxo y6e4llrlcx B To\{, t lro

or.ru xopouo corJracyioTct. l lpocrefiuaf r\ lole"rrb BpeMeHH(r f o
pfl,I,a -3TO IOCJIeAOBaTe,IIbHOCTb He3aBI'icl iIvILI:: I l  HOpMa'ribHo pac'

npe.r.e,'reunrtx sa6,uoAeuIlf i. 3ro SHaqHT' -qro l le)KAy Ha6,'IIOAeHITII'
r,tu s i{eXoroputir uOueHT BpeMeHs I Iz ua6;ic",1ellI{t lM}I n 4pyroii r 'ro-

MeHr BpeMeiu t*T Her I tuKaKoi i  ceqgn.  Taxoe yc" IoBl ie  ecrecrBcr l -
l io B roM cJlyqae, KorAa eperr'IeuHoli pff,4 rlopo)KAeH cJlyu2;"ott
npoqeccoM. OxuAaeltaan aBroKoppentlrne AJIF erofi uoAellz ecrb
p, :0 a. [q Bcex JIafoB t ,  6onrunx uy.nx '  TeopernqecKat  I ioppero '
iT)ahiMa B sTOM cflyqae-IIpflMafl i l I4Hllf l '  npOXOASI{at qepe3 'I 'Oq-

, , ' r ' f : 0 .
!,pyrue Mon,eJrlr f lpeAno,'rararor HaJir]rrr4e HeKo-f_opoii eagucltvo-

rrr.r MexAy rroc,IIeAoBareJlbHbIMII ga6,rio.u,enuauu. H anpuMep' xpeA-
11 o.r'rO)KtrM, qTO HeKOTOpliii np OqeCC [Op OX<AaeTcfi C,'Iy qa itHu rrau Uop -

\\ aJ,rbHo p aclpeAeneHHbIMH I{a6JiroAegr.if l  MII' KOrOpble ycpeAHf IOTC fi

rorqac >Ke, KaK 6u.ln nopoxAeHbl' T. e.
L

r -  7 ,
Y , :  $ 1 .  " r

" ,kA i')
t;,t
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JTO MoAeJrb cKoJrb3glueto
My Br{Aa

cpeAHefo lr oHa HMeer KoppeJrofpaM-

P " : l - . l @ .  ( 4 . 6 2 \

I4ueercs utrpoxnfi cleKTp rtloAeleir nospacrarcueri cJrolKHo-
crn, Koropbre Moxno 6u.no 6u npeAJ'ioxurs. Xopouree BBeAeHHe B
sry reMy npuBoArr IOn 

" 
Kenae.l [63], n rpuMeHeHur{ K rr.rAporro-

fnri-Plesnesllq [64]. Pac. 4.33 u"rr.nrocrpupyer rrocrpoen]re cJrox-
Horo BpeMelrnoro pqAa, eBrflrou1eroce "ruHeirsoii rou6ugauHeii 6o-
Jree rpocrbrx pqAoB. Ha puc. 4.33, a [peAcraBJreHa pefynspHafl
npaBrrJrbHar cr-tHycorAaJrbHafl BoJrHa H ee KoppeJrofilaMMa. flo uepe
roro KaK peA cABr.rraerct no Qa:e oruoclrreJrbHo caMoro ce6e r.rrrr
B CJI)rqae, eC,lH III iKII CnapHBalOTCfl C BIaAI]HaMLI, KoppenorpaivIi lIa
r i3MeHqercrr  or  + l  Ao 0 u sareM ao -1.  3are l r  xoeQQHrlneHr r iop-
j)e,'rf lr{Hu cHoBa pacrer, noKa He Aocrlrruer gHaqeHtrfi *l s ror l ' ,ro-
i\{eHT, KOrAa CE|HaJI CABI{HeTC' poBHO Ha OAHV A,'IIIHV BOr'iHbI.
Ha pr.rc. 4.33,6 uso6paxeu cHrHaJr, no.rryqeHHbrri 

-c 
nououtbro rrep-

nori I.r3 paccMorpeHHbrx BbrrIIe lro4eneft, - nocJreAoBareJlblrocrb
c,r r1 'uai iHux r rnceJr .  Koppelorpauua 6ucrpo y6unaer or  I  c  Hy-
. r reBbrM JraroM, noroM c la6o Kone6rercq oKoJro Hyaa.  O6a 3rH pr iAa
rB.rtgrorcg cral{uoHapHbIMLI, T. e. g FIa6fl}oAet{HRX Her 3Haqrrre.lb-
Iroro rpeH.u.a. Hecraqaouapuufi clrfHa,, ' i  u:o6paxeil Ha pr.{c. 4.33, a,
rre sa6.nloAeHHfl, o6pasyrcqae riocJreAoBareJrbHocrb, HeyKJroFrIlo
pacryr rro BeJrliqlrHe. CoorsercrByrourafl r{oppeJrofpaMN{a nor(isbr-
Bzrer ,  qro Kopperf l r lnq HeyKnoHHo y6unaer.  Ha p l rc .  4.33,  e yzo-
5na;xesa xorra6uuaquq cryqaeB 4.33,a u 4.33,6,  r .  e .  cr r l l_ \ . 'co-
rr:r.a,rrbHori BoJrHbr tr HaJrox(eHHofo Ha Hee IUyMa. l lo,rsas aercxop-
pe,'ItUHfl BO3MO)KHa TOJIbKo npil HydreBolvt r 'Iafe, OAHaIiO O neplrOAII-
,recriotl KoMrIoHeHTe npelrenuoro pflJ,a Harro]vnruaer [IrK Koppe,rro-
rpaMMbr,  uraercqei l  ABa nepeceqenur c  Hy, ' reBL,rM ypoBHeM. fpa-
$rrx -1 33, d npe4cran,rner co6oii riou6i.inauun rpatpuxoe 4.33, a,
4.33,61r  4.33,  B,  T.  e.  cr rayconAaJibHaf l  BoJrHa cKJraAbrBaercs c rpa-
: ' r iKoM , rugef iHoro TpeHAa H c HaJiox{eHHriM Ha HHx lxy l to l . r .  . ia-

\ ' lETI I \1,  qTO TPEHA 3HAqHTEJIbHO CHI- I }KACT HAI i l I , I  BO3MO}KHOCTI{  BI) I -

aerrrrb neprroAuqecKyro KoM[oHeHry B cl{fHaJre.
Kax orMeqaJlocb Bbrlrre, N{areMaruqecKoe oxuAaHr.ie Hr'rlr cpeA-

Hee 3HarIeHIle aBToKoppeJIfl i lnu IJIfl I]ocar€!,oBareJrbHocrH c.riy'uafi-
Hbrx rir lceJr paBHo HyJIro. oxuAaeuat TeopeTlrtecKarr AHcIIepcHs
aBroKoppeJrflr lrau c.nyvariuofi rocneAoBareJrbuocrrr rlptz .nio6ou

"Iafe 
T paBHa

o 2 :  
|  -

"  n - t - 3
(4 53)

Srlr Asa napaMerpa onpeAerqior coBoKynHocrb gJreMenroB c!'ry-
qar.isoro BpeMeriHoro pflAa AaHHoii 4nuHu n f63]. Kar< yxe oiMe-
qaJrocb B ti l . 2, Mo)KHo oflpeAenr.rrb Bepoqruocrb nogBJleH]rr HeKo-
Topofo cnyqaftHofo co6brrns AJrn HopMaJrbHoro pacnpeAeneHr.rs c
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I { 3BeCTHb IM CpeAHHM 3HarJeHHeM I l  3aAaHHOt i
cTr.r cTaHAapTrr3oBaHHyIo BeJIr.rqlrHy

tr f icl lepcHe]i,  ecJIH BBe-

Z : r - p (4.64)

l l:s.rerat r(BaAparHbrii nopenr ri3 Br,rpaxeHr.rfl (4.63), Mbr rro,rry-
L{I , IM CTAHAAPTHOC OTKJIOHCHI, IC ABTOI{OPPCJIgUITI I .  f IOl lCTzRUI}  CIrCI-
Hee 3HaqeHne n cranAaprHoe orKJroHelr i le  n Qopuy,ry (4.64) ,  no_

" IYt IHM
, . -  0z": r . l tn  - ,  1-  3 .  (4 .65)

I l I/ n - 't -15

3ry ne,nuunHy Mo)KHo Hc[o,'rb3oBarb B KaqecrBe crarr.Icr'K' ,qJrfl
f ipotsepKrr r[[oTe3br, 3aKr]oqaroiqeitcr B ToM, qTO aBToKoppeJriluis
rr paBHa HyJIIo IIpII ycJIoBI' i!I, Kou,a AJlirHa rloc,l leAoBareJlbHocrit n
Be.rlaKa, a J'Iat T Ma"lt. <(MHoto>> H <<Ma.rto>> - TeDx,tL]HbI. KoroDbte
rpyAHo orrpeAeJrHrb ToqHo. O6r,rquo n vu6uparor u'e 6onee 50, a r --
He npeBocxoAsxrliN{ tzl4. (Tt'et<oropble aBropbl ycraHaB,'ri.rBaior cli le
6o"nee HH3Krre [peAe,'rbr r] lt l  -(, Hanpuhlep nll0 unu eure Mel{bure).
3rlt orpaullqeHiif l ocHoBlIBalorcfi Ha roM, rrro ecr'In Jraf yBelr.Iqrri::_l-
ercf' To 3HarIeHHe rr_ npfiXoAlirct Bblr{I icrgrl, IIo Bce MeHb[IeNtv H
rv{errbuenry qric,ry Ha6"rrc4eHHii. 3ro [ptrBoAHT He TO.rrbKO K yBe.li i-
rreirpuo AHcnepcriH rr, Ho TaKlKe X sce 6onee 3HarrHTenbHoMy Hapy_
lreHliIo [peAnoJlox(eH[fl o ToM' r{To aBTol{oppentqllt Bblqfic,rgerct
{o Bbr6opKe H3 BpeMeHHoro prAa 6ecxoHeqHofi AJrHHbr. f lo yxasaH-
irLrM IIparrHHaM BbTCOKHe 3HalreHuf aBToKoppe,rrfluHor]Hofi Qyuiruirlr
npir 6onriuoM Jrare He Hrparor cyrqecrBeHHofi ponu, rtoKa iaM Bpe-
l re l iHof i  psA Bo MHoro pa3 Ar ' rHHHee.

B ra6n. 4.22 npercTaBJreubr Heo6brqubre AJrs feo,'rora AaHlrbre,
a irMeHHo Ha6IIOAaeMbIe 3r{aqeHlrg i{cTHHHOro BpeMe}rHoro Dfl.[a Ir.r
feoJrof[qecKofo npou,loro. To,'rbKo np14 orleH; peAr{oN,r cieqenrl,
obcToqTe.rlbcTB yAaeTcff AaTfipoBaTb npomeArxl]e co6r,rTHF no pe_
3"v"{bTaTaNr H3yqeHHq nopoA, qTo B cBoro oqepeAb no3BoJrteT O[pe-
Ie.rurb Bpeil ' leHHyIo IxKar'iy Ar'If l  nocJleAoBareJibHocru feo,'roruqecr(ti]:
,[aHHbrx. S0ueHosble oSepHble or, 'rox(eHnq s cKarr{ctHx fopax co-
crorrr t is roHKocr'ioltcrbrx AoJron{i ' irH3upoBariHbtx Heq)Taubrx i,rariuee
MOTqHOCTbiO B COTTTH Qyron. Eulo ycrauoBJreHo, qro cJlolrcrocrb
rrpeTepneBaeT r.r3MeHeHr{r, T. e. f iB,rrseTct pe3vJrbTaToM ce3oHrrbrx
K,rrr{Marr{qecKfix H3MerreHHli a 6acceitse osepa. i4srraepeuur MoilrHo-
CTII  gTI IX CNOCB NO3BO,I I I IJ I I ]  O[PCI lEJIr iTb TOAHqHbIE IZ3MEHCIIHf l  CKO-
po-clr ocaAKoHaKonreHnr 3a BpeMfl cyrqecrBoBaHufl o3epa. Ta6n.
4.22 cogep>xnT 3HaqeHIIt{ MolrHocrerl cioen, 3aMeperrHbtx B pa3pe3e
3TUX orroxeHfiri B6ri.{3lr 3a[aAHoro no6epexbfl oAHoro Hs caMHx
6onsruHx osep. Mu fiorrbrraeMcq orBeruTb Ha HecKo/'rbKo BonpocoB,
cBt3aHHblX C 3THMr.r AaHHbIMlr. Haupurraep, cyuIecTBoBaJI r 'rr.r TpeHA B
cKopocTu oTJrox{eHLIs AoJToMHTOB C TeqeHueM BpeMeHH, npHrrHHOft
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Moqsocrr nocJreAoBarenbnocrtt cJloeB B
neQrenocuux cnanqeB fPnn PnrePt
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paspe3e
MM

(Bepx paspeea; 6 , 0
.7 .'

7 , r
7 , 1

7 , 4
8 , 0
8 , 6

1 0 , 0
1 l  , 4
1 2 , 0
I 1 , 0
9 r 6
8 , 7
7 , 6
7 , 2
7 , 2
7 , 8
8 , 1
7 , 8
7 , 1
,? (,

7 , 1
7 , 0
7 , 0
l  r l

8 , 6
9 , 0

1 2 , 0
13,7
1 4 , 0
1 3 , 6
t2, l
1 2 , 9
1 2 , 8
l l , l
o n
7 , 5
7 , 5
8 , 4
8 , 4
7 , 9
7 , 0
6 , 7
6 , 8
I , O
/  ' o
7 , 2
8 , 1
9 , 8

1 l , 0

1 0 , 8
9 , 5
8 , I

7 , 1
6 , 8
7 , 0
7 , 1
5 , 6
3 , 8
o , *
4 , 2
4 , 8
4 , 5
3 , 6
3 , 0
9 R

4 , 1
6 , 8
8 , 1
7 , 8
A 4

4 , 6
3 , 7
4 , 0

& 9
A d

7 , 3
7 , 3
6 , 7
6 , 0
5 , 8

6 , 5
e 9

1 0 , 2
t2,3
l ?  t

13,2
I ' L
o ?
o 9
9 , 3
8 , 3
6 , 0
5 , 7
6 , I
6 , 3
6;3 (Ocnoaanne PasPeaa)

KOTOpOfO MOTJTO sB[Tbcq nocTeneHHoe LrsMeHeHHe KnnMaTa? 14ueer-

efr i la oqeBuAHafl I{ I . IKJIHqHoCTb MouIHocrH c"IOeB' KOTOpaf'  BO3MO)K-

Ho, HMeeT cBg3b c acTpoHoMHqecKHMlt f lBJIeHLISMII? IIpu HaJIHIII IH

qHKJrnqHocrII  MbI MoxeM onpeAeJIHTb MHOrO'terHHe nepHoAbl (cBfl '

SaHHbte, HailpriMep, c coJrHerIHbrMH ngTHaME 3a f locJleanne l l  .rrer).

Eu.ro nponeAeHo l0l ua6,rrclenue.
Btrn6,ruure aHaJII{3 AaHHbIx u O[peAe,'IHTe, LIMeIOTcf JII{ 3H29II'

Mbifi TpeHA HnlI nepHoAl.IqHocrb B AaHHbIX' npeAcraBJIefiHbIX- B ra6'

Jrrrqe, xapaKTepli3yloulefi H3MeHeHI'If l MOUIHOCTH' Ha[oMH[M' tlTo

AaHIlbIe ,ionxriu 6utl crau,uoHapHblMl.I '  TaK rITo Ao BbInoJIHeHI'If l

aBroKoppeJIgUUOHHOto aHaJIH3a JIIO6Ofr 3HaqI'IMbIfi TpeHA HyxHo

ycrpaHHTb.
B reo.lornn LrMeeTcq oAHa 6or'rblxafl 06!'IacTb, B KOTOpOft I{CCJIe-

AoBaHHgnDoBoAf lTc f l I I ocToqHHo, -sTonpeAcKa3aHne3eMJ leTp f l ce .
utrit. 3ru Hcc,reAoeaHKfl xopolxo cy6cI'IAHpylorcfl IIpaBI'ITeJlbcrBoM'

nepBble Aox!'IaAbI yKa3bIBaIoT Ha HeKoropblft ycflex B o6r'IacrH KpaT-

KocpoqHofo nporHosl'IpoBaHlis 6oniluux 3eMJlerpsceHufi ' 9TO AeJIa'

eTCfl C TToMOXIbIO H3ytreHl'{t HeKoTopbIX ceficMHqecKI'IX BOJIH' IIpeA'

IIICCTBYIOI{HX OCHOBHO MY CO6bITI{ IO'

.[,o,rrocpouHuir npoirro3 3eMJIerpqceHI'I iA - 3To coBceM Apyraf,

" 
p oOne"i. ' f e peureuire rpe 6yer o6riapyxenufl nep uoAl.It lnocreft IIJIII
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l lorasare,m aKTnBHocrn H3BecrHbIx 3eMJterpqceHnfi sa nepro4
1770-1869 rn.  [421

t770
l t t l
1772
l l  l \ )

t774
1775
I  /  / O

1777
1778
779
780
78r
782
783
784
785
786
t 6 t
788

795
796
797
798
799
800
801
802
803
801
805
806
807
808

820 90
82t 86
822 ilg
823 82
824 79
825 li l
826 60
827 I 18
828 206
829 t22
830 i3+
8 3 1  l 3 l
832 84
833 100
834 99
835 99
836 69
837 67
838 26
839 106
840 108
B4 l  155
842 40
843 75
844 99

t d

I t 0
79
85

l 1 3
59
86

199
o..)
8 l
8 1

roo
27
8 l

107
152
99

t '7 '7

48
70

r 5 8
22
. lo

t02
l l l

66
62
bt)

197
63
0

l2l
0

27
107
50

122
127
152
2 1 6
171
70

1 1 1
69

160
92
70
16
96

1845 86
1846 127
1847 20i
1848 76,
1849 64
1850 3 l
l 8b l  l 3&
1852 163,
1853 98
1854 7A
1855 155
1856 97
i857 82
1858 90
1859 122
1860 7C
1861  96
1 8 6 2  l l l
1863 42
1864 97
1865  9 r
1866 64
1867  8 l
186B 162
1869 137

t789
I 790
r  791
1792
1793
1794

TpeHAa B rrcTopHqecKux petHcrpauuqx 3eM,'IerpflceHlift, Koropble
Mofyr 6strt excrpalo.nlipoBaHbl Ha 6yAylqee. Ue!'Ib raKlzx l lccJieAo-
Ba{],1.i '1- He npeAcKa3aHIle KoHKperHoro 3eM,'IerpsceHl' ls, a npeAclia-
3aHfie rex nepuoAoB, KorAa celicMllqecKafl aKTLIBHOCTb 6yAer He-
o6r,rKHoeegHo BblcoKotl.

B ra6n. 4.23 npueeAeHbl noKa3areJII{ ceficMuqecKoii aIirHBHocrH
BO BCeM Mr.rpe 3a 100 ,rrer, ocHoBaHHble_ Ha e)KeroAHblx AaHHblx pefl l-
crparlr{lr cx,'rbHbrx seMJrerpsceHufr 142]. tr ' lcc"leAosarb 3T]I 3anllcl l -

9TO 3HaqlrT onpeAeJIuTb, uMeeTcfl " ' lH B Hl.lx 3HaqllN'tbif i TpeHA, nepHo-
AlrrrHocTrr i l ,rrr{ ApyfHe c[eqr]QnqecKr.ie oco6eHHocTll. EcJrfi oreer no-
!1O)KHTe, ' reH,  TO KaK 3Ta UHQOpMaIIHf l  MO)KeT 6l i rS UClOnb3OBaHa
A.lf l nocTpoeHfi f l rrporHo3Horl MoAe"'lu?

B3AHMHA' KOPP EJI'I Ul,lf l

Ec.' iH i l{oxso ltpoBecru cpaBHeHrre BpeMeHH6ro ptAa c caMI]rlr
co60fi Anfl troc,,ieAoBare.I]bHbIX r'taroB c ue,rblo o6Hapy]KeHIlf l 3aBu-
crrMocTH Bo BpeMeHH, To,  BeposTHo, MolKHo TaK)I {e cpaBHI. ITb ABa
npenaeHHdrx prAa Apyr c ApyroM AJIr roro, qro6u olpeAeJII.ITb tto,'Io-
x{eHHs Harr6o,'rbil lefo coorBercrnl]r. !,aa runa nusopMaufiH Bblxo-
r -?T Ha nepnr, i f i  f l " raH rprr  raKo\r  cpaBHeHinl :  cn. ' Ia  cBs3i t  MexA\t
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1809
l 8 l 0
1 8 l l
l 8 l 2
l B l 3
l 8 l 4
l 8 l 5
l B t 6
1 8 1 7
l 8 l 8
l 8 l 9

,[ByMt ptAaMfi LI 
"Iaf 

HJIH CABI'Ir BO BpeMeHH HJIpI paccTOfHHe Me)K-

gi'" HLINflT B Hx nOJIOx{eHHII MaKcuMaJIbHoft oKBI.IBaJIeHTHOcTU. l lpo-

q-ecc cpanHeHl'It AByx BpeMeIIHbIX pflAOB .np.Il noc'leAoBaTerrbHblx

,{art_\ Ha3brBaercfl ssav MHOii Koppe!' iqrlrefi 
-(xpocc-xoppensuHefi 

).

BO lrsOrlix i lpxMepaX HeBO3MO;I1HS O6o3HaquTb nO,lO>1ieHile HJv"rIeBO-

fo Jafa, raK KaK JIIo6ofi H3 AByx psAoB MoxeT 6urr geAyit{I.IM AJI'

Ap\/foro. f locxonlxy ABa ptAa He HAeHTI'IqHbI, TO KpOcc-B3auMHafl

r ioppe, to lpaMMa He c l IMMeTpl{qHa oTHocl ITeJIb} IO CepeAII I Ib I ;  J IarH'

c rioroprritu pffr. A BeAer peA B, o't,t l Iuarcrct or JlaroB' c Koropbl-

ir lrr E seAer A (puc. 4.34).'Oc.noxuesl.rf l Bo3HHKaror B rex cflyqaflX,

KofAa pnA A He o6s3are,IlbHo IlMeer ry >xe AJIHHy' qro I{ PflA n'

AeficrsnrerbHo, oAitH r.r3 noAXOAOB K <<aBTOMaTLIqecKoH K0ppenfi '
qun>> (no4 STLIM floHuMaercfl ycranoBJleHue paBeucrBa AByx crpa.-

i"rpu$"uecr"" nocJIeAoBaTe,'Itgocrefi B reoJlor[i lecKoM cMblc.le)

cocTorrT B cKoJIbxeHLIIi KOpOTKOI} lUelnuKrllBgoft qacTll OAHOIS

crparurpaQnqecKofo raHTepBaJla nocJle Apyrofo qeroro cTp_arl.rfpa'

4riuecxdro 
- 
pa3pe3a c IIeJIbIo o[peAe"IeHuq no;o>xeH1ls H all6oJlbue'

fo corJIacoBaHHff.
onpe4e.neuue r<os$suqueHra B3auN{Hofi r(oppe,'rsllul{ raKoe )Ke,

Kari l i  O[peAeJIeHLte o6blqHgro,xoaQQnUtteuTa KOppeJIflII l{}I, H J'I l{ lIIb

HeNIHO|O OrJrriqaercr or xoeQQr.rqxeHTa aBTOKoppengqHLI. EcJn MbI

BBeAeM o6o3HaqeHl.lf l  Yri pt Yii Anfl AByx psAoB H OflpeAer.II ' IM n*

KaK qr.rcJro nepeKpblBarculgxcq no3l1qufi B AByx qentx' To B3aHMHaff

KoppeJiflUHgniaa- $yur<qus AJIfl t71 cxOAHbIX no3llllsfi BbIqI.ICJIseTctl
no QopMyJIe

(4.66)

(4.67)

r[€ coV1,2 - KOBapilallHt nepeKpblBaloulHxcq yqacrKOB AByx nocJle'

AOBATCJIbHOCTCft I H 2, 51 N S: _ COOTBCTCTBYIOIIIHE CTAHAAPTHbIC
crri.noHeHlrfl. 3auetnttt, uro cyMMI'tpoBaHllt npoucxoAflT ToJIbKo no
TaKlrM oTpe3KaM AByx rlocreAoBaTe,llbHocreii, Koropble [epeKpbIBa'
Iorcfl B cnapeHHoft no3HqIIu. Cnapeuuue no3HIlHH HyMepylorcq rIo'
c ! ' reroBareJrbHo,  Kar(  yr (a3aHo Ha puc.  4.34,  u Kpocc-KoppeJlorpaMMa
ecr l  rpaQrrK cnapeHHoft  nogl runH B 3aBI lc t iNIocrH or  Kpocc-Koppe'
! ' If ILllII.

Tar xax cyMMl.rpoBaHlrff paclpocrpaHflrorct ror'rbKo Ha nepeKpb['
ruii orpe:oK, To BbrqHcJreHrre rioaSQiruueHTa 83aI{MHofi Koppe"'It lrul{
ocHoBbrBaercf l  Ha ArrcnepcrrH,  BbrqHci leHHoft  no o6uul t  roqxau.  Ha'
o6opor, KoaQQitqHeHT aBroKopper'Isquu Bblqucrqercs c rloMoll{blo
.r,Hcnepcrir{, BblqllcJreHHoft no ecefi qenu. !,ucnepcl.rf l HcrIoJIb3yeTcE
:l 3HaMeHarere onpeAe,/If l loll lefo aBToKoppe!'If l  I l l loHHofo ypaBHeHnfl H

rm
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, m -
cov r , l
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Pnc. 4.34. Koppe"lorpauuu:
a - troryqeliHar npq BblcHcreHHH aBToKoppenru.uoHHo[ $yHrquu art noro]fiurerbHblx H orpl{-
q,arearuilx sHaqeiuil lara (roppeaorpaMMa cuMMerpncHa orHocure,lbHo uyJleBoro 3Baq€sHB

;;;; i;--6-noayveuaaa lJra nsix p-asrHcHbrx n-ocJe!,oBareJrbHocrei (xopreaorpaMlla acllr l '
Merpultsa, ecau o6e nocreAoBareJlbuocru He coana4arcr)

260 2 C l

cqHTaercfl nocrossnofi Ar' lf l  Bcex sHatleHufi ,rara. .I l,ucnepcufl, BbI'
quc,'reHgatt Arq ueroii locr' leAoBareJ']bHocru, 6o.nee yctotiut'taa, ueu

oueHKa, no, ' iyqeHHaq A"rq 6onee KopoTKofo orpe3Ka 3TOfo pgAa'

H rro3ToMy 6o.nee [peAnoqrure"lbHa. OAHaxo nplt Bblqltc"IIeHl{l i Ko-
aQQuuueHroB B3aI,tMHoll xoppennutut He c,'IeAyer oxil lAarb,,rITo AI' lc'
nepur l  6yayr  [ocroqHHbIMI]  Ha nporf ixeHl t t t  o6et tx  uenei i ,  B oco-

6essocru B roM cJlyqae, KorAa oAHa Ii3 Ireneii Kopoqe apyroft.
3Haqit n,tocrl xoeQ$HuueHra esaultuofi KoppeJltullH MoxHo

ycr aHoBtirb c noMolrrblo np u6;luxeuHoto Kp HTeplls

l -  t (4.68)

rrMerourefo n* -2 cteneuefi csoSoAH. Sror rpurepHfi BblBo.!,Hrcfl
i r3  Kpureput  3HaquMocrr  xoa$QttuueHTa KoppeJlsul l t t  Me)KAy AByMq
an6opravu, B3qrbIMLr H3 HopMa.rbIrott conoryfiHocru. f lpn arona uy'
. 'reBarr funore3a 3aKJlroqaercfi B ToM, qro lacruHustfi xoaQSttqueHr
xoppeJrflIr,f ir i Me)KAyAByMt noc.rleAoBareJlbHocrsMll s saAaHuofi
cnapeuHofi no3LIIIHH paBeH Hy,'rrc, r. e. MbI HMeeM c"lyuaiiHltt i plt4,
qro MoxiHo olKHAarb B cJryqae, ecJII ABe rIoc"{eAoBaTe.TIbHOCTH He3a-
t s I ICHMbI .

Bsaar4uas Kopper'rf lIrus - uatt6olee noAxoAsulufi npIIeM l.; lf l
cpaBHeHLrs AByx pf fAoB, KOTOpble UMeIOT BpeMeHHylO 3aBHCrl l lOCTb
Ire l r iAy co6of i .  B xaqecrse npI INIepa NIoxHo [poaHa"]H3upoBarb AaH.
Hbre,  r rpr . rBeAeHHbre s ra6,r .  4 .24.  <ApceHaJ' t>> B Cxaal tcrux tcpax-
3TO 3aBOA IIO npor.t3BoAcrBy pa3,' luqHblx flAoBHTbIX B€XICCTB BO€H.
HOro Ha3HaqeHr.r f l ;  oH paclo, roxeH B LeHnepe (urrar  l (o .nopaAo),
s6.[usH or nepnoii rpflAbr Cxa.rrrcrux rop. OrpoltHble Kofl]t i iecrBa
3afpf l3HeHHor l  eoAnt  Bo3HIIKaIor  xax no6oqaur i  npo4yxt  ncest tof i
npoMbrrx,rreHHocrH. flnrascr ti:6asrirrcq or etofi rptsuoil BoAbI,
e 1961 r .  npo6ypH, ' r l i  A, ' r r i  ee 3ar{aqxu cr{Ba)KHHy B ocHoBaHuir  rop.
I( coxa.rresuro, cKBaxHHa npoHHKJra B Beprnranluufi cpe: 6o,rl-
uroli cx,raAKH BAo,'rb Qpoura Cxa"rrtcrltx rop, H oqeBIIAHo, trro 3a-
riaqr(a noA 6o.rrur.{M AaBJreHrIev rpnsHoil xtIAKocr}I [oc.rly7K]lJla
lBe,r[qeur.r]o rroABux{Hocrrr cK.rrafriu B pe3yr'rbrare ee cuasxlt. O4liu
psA , (aHHbrx,  npuBeAeHHnx s ta6"r .  4 .24,-  sro noMecqqHble 3af l t lc l l
o6relros x{rrAKocru, BBeAeHHbix B cKBax}rHy <<Apceua,ra> e Cxa.nHc-
Tbrx ropax sa 4 roAa I{cno,'rb3oBaHr-fl cr{Ba}I{rzHu. ,[,pyrofi pqa npel-
craBJrfler co6ofi qficr'Io 3eM,terpff ceuti i i , saperucrprpoBaHurtx e [eu-
Bepe B KaxAoM Mecrqe. f lpu riayueHlrr crarr.rcrr.rqecxoil cBrI3H MeN{-
J.y 3rr.rMH AByMfl BpeMeHHbIr.{n ptAa\{i{ Eagyo,u [4] npegcraeH,'r
Irx B KyMy,rsrnsHoii Qopue H cleJa"q BbrBoA o roM, rlro HMeercq
pe3Ko BbIpa>xessrtrl 3-ti,tecqqHr,rr? Jar Me)KAy saKaqKoii I.I I iHqHAeHr-
HbIM 3eM.rrerpfceHl.reM. K coxaureutlto, sror MeroA Bu3ya"rlbnofo
cpaBHeHrrs AByx KpHBbrx cKopee ecero ortru6ouHt't i i , raK KaIi [p]r
efo ficrroJb3oBaHHH ycTaHaB,'rl,rBaeTcq cooTBeTcTBIIe MexAy .u,tsyMs
pf l raMr i  :anncer i ,  r rMero[ I l rx  pasust i t  uacurra6.



O6lem xnAxocrr{, saKaqaHnofi r cxnaxnuy,
u quc,5o 3aperHcTpr{poBaHHbrx 3eu,lerpnceuufi

T a 6 n u a a  4 . 2 4
npo6ypenHyro r Crauucrux ropax,
r ,l,euaepe (rurar Ko.uopaao) [41
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1962 r. l lapr
&{ar?
Anpe;rs
[,lnnl
I.lo.nr
Annycr
CeHrx6pr
Or<ra6po
Hoa6pr
!era6po

1963 n. f lnrapr
@enpa,ro
.Ilapr
Anpe,ru
trlaft
l l pn l
Hro,rr
.{erycr
CeHra6pt
Oxra6pl
Hon6pu

"f,era6pl

1964 r. fHeapr
<Deapanu
.Nlapr
Anpell
Maft
l}onr
I l lo, 'rb
Aarycr
Cenrx6pu
Oxra6pr
Hoa6pl
f er(a6pb

1965 r .  lunapr
@eapa;rr
. \ lapr
Arpe,r l
11a ii
lftoHl
I.ln"rs
Aarycr
CeHra6pr
Or i ra6pu
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Puc. 4.35.

S H B a p b  t s g a p u  9 H e a P u
1 9 6 3  i 9 6 4  1 9 5 5

Ko,ruqecrso orpaB, ' reHHoir  x lAKocrx,  3aKaqaHHof i  B cKBaxl ' iHy B CKann'

crblx roDax

9  H a a p b  f l  u a a p s
1 9 6 3  1 9 6 4

I  H  eapb

I
30
I

l 9
l l
J d

62
48
87

Psc. 4.36.  9uc' ro aaperucrplrpoBaHtrHx B,  Teqel lHe Mectr la 3€Ma' I€rpHC€HH-f i '  anu-'"" ' ;;t i ' ; ; i ;pfi 
6ura pacno,roxeH B6IH3H .Il,ennepa (urrar Ko'ropaAo)

3rz Aea peAa 3arlncefi npeAcraBJIeHbI B rpaQuqecKofi QopMe Ha

pHcyHKax 4.35 n 4.36. BsaliI{Has Koppen-orpaMMa 3rllx .u,Byx Bpe'

MeHHbIX pflAoB nOKa3aHa Ha pHc. 4.37. Tax KaK B sroM npl.IMepe

o6a pflAa Hrvleror o6uee HaqaJro rz BpeMeHHyIO UI(aJIy, To no3I.{qIIH

cnapIiBaHI.IS MOxlIo oXapaKTepIr3oBaTb KaK <<[oJIOX]',ITe'' l lbHble> u

<<oTpI4qaTeJIbHbIe>> JIaflI, HaqHHafl c noJlox{eHHfl HaqaJIbHOfO COBna'

reHlig. f lolox<esne HaH6o,'rbruero coorBercrBrir Me)K.r.y AB-Y\ttl pfl-

!.i
1l
l
Itu



+ 1

' - 3 6 2 4 1 2 0 1 2 2 4 3 6

J l a r .  m e c

Puc. 4.37. BsaHMHaq KoppenorpaMlra, xapaKrepr.r3yrouar cBrsb qucJra seMnerpff-
ceHHri s reqeHre Mecflqa u o6reMos orpaa"rennofi  xuAKocrlt ,  gseAeunoft B Teqeg[e

Mecrua B cKBaxHHy.
Max:uuar rHas KoppeJ lsquf l  HMeer  Mecro  npn ra re  * l  (qguo BsrcoKHe (oppenqr lgx  nDH or reHb

Cc. rbnux  naraK c rar t rca tqecKq He3HaqHMbt  H3-3a Ht r3Koro  qucJ la  saoa loaeHnf i )

AaN{ri cJyqaeTcfl npH Jrare +1, ror4a quc"ro 3eMJreTpsceHnfi B AaH-
HOl,r Mecflrl,e cpaBHr.rMo c o6bei'vtoM rpn3Hor? BoAbr, 3aKartaHHoft Me-
cflueM paHbIUe. Koppe.nrqHq B 3roft no3HrlHr.r cnapHBaHufl ecTb r:
: 0,60. Bropal HauBbrc[rafl Kpocc-Koppe,'rf lqr.rs r :0,57 noJryqaercfl
npII .IIA|C O. 3TO yKA3bIBACT HA To, IITO TCKToHI,IqecKIiI i oTKJIHK Ha
onepal{ i l lo  3aKaqKr{  BosHHKaeT oqeHb 6ucrpo H pacf lpocTpaHrreTcf i
Ha neprroA oKoJro Mecgqa.

I lnorAa 6bisaer  Heo6xoAHMo cpaBHrrrb ABa neploAnqecKr. rx  Bpe-
N,reHHiix pflAa c oArHaKoBbrMrr nepnoAaMr. I4clorb3oBaB [peuMyrr{e-
crBo nepnoAuqHocTlr, Bbrquc.rrrrM 83alrMHyIo KoppeJlorpaMMy B
<<KpvroBori>> Qoplre. !,eficrnure"rbno, Ka)KAbrft npelteHHoft poa BKJra-
AbrBaercr  B oKpyx(HocTb H Haqa, lo pf lAa TaKHM O6pa3OM CBqsbrBaeT-
cq c ero KoHuoM. Buecro roro rITo6bI [peAcraBrqrb ce6e ABa prAa
ueIrr,i lr, IBHXiyuilMr.icff Apyf oTHocriTeJrbHo Apyfa, r.rx MoxHo npeA-
craBnrb ce6e B Qopue KoJrec. Kaxaoe KoJreco HMeer oAHo r.r ro xe
rtrjc.lo ,le.lesilf i  Bor(pyr ero o6o1a, Kax{Aoe H3 KOTOpbTX COOTBeTCTBy-
et' oll irrMy H3 rrocr.reAoBaTeJ'rbHbrx na6lrc4eHuft. Ec.nn oAHo KoJIeco
BpauiaeTcq no oTHorxeHHro K Ap) ' foMy,  To MOIKHO npOBecTI . r  Kpocc-
cpaBHeHfie Mex(Ay HHMH B n pa3rrrrqEbrx noJlolKeHlttx Ao HarIaJIa
noeropeuuf t .

B LUusanrrr Eefi, xar H Bo MHorr{x ycrbqx peK, B reqeHr.re AHeB-
HOf O nprrJr{BHo-oTJrr.rBHoro rIHKJra Ha6.nrc4aercfl KoMnteKcHo€ H3M€.
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Co,nesocrr BoAbI B lllusanfir Eefi.
(urrar Mepu,neul) nta,lu or

T  a 6 a n u a  4 . 2 5
Mecro or6opa nPo6 - Ansanonuc
no6epexr,n, 1927 r. [581

Co.nesoc t l .  u r r ' ' r

B p e n q I lpur t tn  Hrx  o r lus t r o B e D X H 0 C l -
H A q  I I P H I O I I : ! : X

3 rto,rs 14.30
16.00
17.30
19.00
20.30
22.00
23.30

-1 rirc,r.a 1.00
2.30
5.30
4.00
7.00
8.30

10.00
I  1.30
13.00

l l l l  OT.nl lBd
,lz
Or,rus

>)
1/a npl.l,r l i lBa
t l z  >
t l t  )

llpu,rue
I/ l  OTnI{Ba
t l z
Or,'rus
Ha'ta, [o npHrrrrBa
- lB
t l t
3 1 ,

llDnnse

6 , 9 7
6  ,20
5 , "Q3
6 ,32
6  ,36
6 , 7 2
6 ,80
6 ,90
7  , t 4
6 , 9 1
6  ,76
6 ,74
6  ,20
7  ,45
7  ,47
7 1,7

I  i  . l l l
1 1 , 5 4
l 9  t o

i 3 , 5 2
13 ,35
1 2 , 8 3
1 3 . 3 1
1 3 , t 2
1 2 ,  r +
1 2 . 1 {
1 2 . e 0
! 2 7.'l
1 3 . 4 6
12,33
t2 ,4 t1
l 9  I  I

HeHUe coJreHocr[ r.r3-3a nepeMeuHBaHllf i npecHoft BoAbI c trlopcxoft.
Ifscras BoAa ll lu3anuK PaBep reqer cxBo3b rrJlorHylo MopcKvr.s Bo-
.r,y B 6accefiH; so BpeMfl oTJr.rBa 3Ta BoAa ABLIxeTct AaJlbilre BHu3
rro ycTbro. oAnaxo [MeeTcs BcTperIHbIfi noToKBAoJIbAHa, KoTopblft Bo
BpeMs MaJroft BoAbr [epeHocr]r [JroTHyIo MopcKyro BoAy BBepx no
6accefiuy. B ra6,r. 4.25 npusegeHbl pe3yr'rbrarbr H3MepeHur cor'reHo-
cTr-r npo6 BoAbr, B3flTbIx c r.rHTepBa,rroM n 1,5 u B TeqeHHe cyroK
(cpe4Hrr  r , ' ry6rna I  I  r ra) .  B rpaQuuecKof i  $opMe AaHHbre [peACraB-
JeHbr Ha pr{c. 4.38.

Koppe.r r rquoHHaf l  Qyuxuun npeAcraBlreHa Ha puc.  4.39 t r ,  oqe-
BllAHO, yKa3brBaer Ha Jlaf 2, npelcraurgrouHfi pa3HHuy B 3 q rlrelK-
,ny l lHKoM noqBreHuq coJleHofi BoAbr B6JrH31r. AHa ]r MaKcHMyMoM CO-
Aep)KaHr.rr coJrH B noBepxHocTHbrx BoAax. Tar xax 3anncn [peA-
cTaBJrgFoT 24-rtacosofi AHeBHofi noBToprioiquricr qnx.r, To B3axMHafl
rioppeJrflr lus Moxer 6url npe4craB,'reHa B KpyfoBoft Qopue. fio-
3roMy KogQonrlueHrbr B3aHMHofi Kopper'rf lr lufi MoxHo HafiTH !.nfl
.rro6brx JIaroB Bnr'rorb lo 24 \.

BsanrvrHaq KoppersUuc u reo! ' roruqecKac Koppei lsquc

f eor our n ocrosHHo Aedrr alor noltbrrKr.r npr.r MeH l.rrb MeroAbI B3a r{ M-
Hoii Koppe,rfluur.r AJrs cpaBHeHHrr crparuriaQilqecKr{x nocJreAoBa-
TeJrbHocrefi, oAHaKo, craJrKHBaflcb c TpyAHoCrRrr,ru, o6paqaroTcfl K
aBTOMaTHqeCKorT reo,lorr.iqecKoft Koppe,'If lr lr{n. Hecuotpn Ha To qTo
,rureparypa no 3TuM BonpocaM oqeHb o6rrlupua, vx ycvnufl Aocrr.r-
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Fsc.  4.38.  ColepxaHrrs coJIH B npHloHHbIx Bolax H noBepxHocrHbrx BoAax
3anaK Eef i  B6nn3r i  Asuano,ruca (urar  Mspu.neng)

II LLII.

i  0,6 r
2  a a l
s lq  n r  L
a  w , .  I

o  0 , 0 f
s  ^ "  I
=  u , 4 r
I o.+ f-
* o,o I-
o  u , 0 -

I'ar 2

J l a r r 0  2  4  5  I  1 0  1 2
f . 1 : - cc r0  3  6  9  12  15  18 21

1 6

Puc. 4.39. BgauuHaq KoppelorpaMMa Mex.ly coAepxanfi f lMll  co'Iu B nplrronHblx
t l  [oBepxHocrHbtx Bo.lar n luusanux 6eri.

Marcuuyn coorBeTarB! r f l  HaoroAaercg  np t t  J Ia re  2 ,  npcAcraBngnqeu 3-vacoaoe pacxoxAeHBe

raloT yclexa .rrrr[Ib rIpH lrcKflIoqHTerbHbrx o6cTogre,'IbcTBax. f lpn-
qI.tHbI 3TO|O r'ref I io noHflTb. Mero4 B3aIIMHOfi KOppeJIf III.{I.I OCHOBaH Ha
npeAno, ' rox{eHHrr ,  qro ABe cpaBHHBaeMbIe nocJIeAoBareJIbHocTH Ha-
6nrcAa.nrrcs B Ar{cKperHoM MHo}KecrBe ror IeK,  paBHoMepHo pacnpe-
Ae,'reHHbrx B npocrpaHcTBe, I{ tITO HHTepBa/'lbI C6Opa AaHHblx B O6e-
Hx rrocJreAoBareJbHocTflx 6buIII oArtHaKoBbL I( coxra.neHl.Ilo, TpyAHo
co6parb crparrrrpaQltqecKl{e AaHHbte raK, qro6bl yAoBJlerBopl.rrb
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f l  ogepx  x  oc t  u

T a 6 n u r a  4 . 2 6
Mouluocru cJroeB B pa3pe3e HeSreHocHbIx cnauqeB CBHTH fplrH PfiBep.

(Pasper pacnof loxen B 10 Mn, ' r rx ceBepHee pa3pe3a, npuBeAel tHoro B 1a6; t '  4.22' t

P i 3 p e 3  B MoqHocrb, MMll

i l '
iil iBepx  paspe:a) 1 0 , 8

I 1 , 7
i l , 0
-(r ,ii

9 , 9
1 0 , 0
1 0 , 0
1 0 , 2
1 0 , 3
I 1 , 3
1 2 , 0
1 3 , 5

1 5 , 6
i  5 , 0
1 3 ,  +
I  ) , t "
1 3 , 0
l 0 , : l

C ) J

9 , 0
r 0 ,  I
t 0 , 3
r) .2
q l

9 , 0
a t

1 0 , 7
1 ( )  , ' l

R r-.1
q . 1

1 0 , 6
t 2 , 6
t r  t
12,3
l 1 , l
1 l  , 0 (OcHonar r i re

sTrr{  Tpe6oBaHHrM. BOO6U,e HeBO3MO}KHO pasMecTr ' rTb TOqKI i  O[pO-
6oeauuq raK,  qro6bl  oHI l  pac[or ' Iarar ' t i ]cb paBHoMepHo B reoJofur{e-
ctioM BpeMeHLl, u ecr'II{ TorIKrr pacnoJtox{eHbI Ha paBHbIX paccToffH}t-
s.{, TO MbI MOX{eM ,l(OnyCTI.iTb, IITO CKOpOCTb OCaAKOHaKOIId'IeHHfl 6bI-
.rra nocTotHHoft B TeqeHHe Bcefo BpeMeHH o6pa30BaHHfl ABI'-\ n0cd're-
AoBaTer'rbHocTer?. Ec.rrn noo6pa3HTb ce6e, qTo crpaTr4rpaqrHqecKr.{e
pa3pe3br aHaJrorHqHbr sanHcsM, rrpo[3BoAHMbrM pefrcrpHpyroiitHMi.i
ycTpoficrBaMr{, To oHH SyAyT BbrrJrsAeTb TaK, KaK ecJrr{ 6ri grtr
ycTpoftcrBa pa6oTailu c pa3!' i[qHbrMr.r H Heu3BecTHbtMr.r cKopocrffM]r
B pa3rirrrHbre BpeMeHa H .qa)Ke 6o,rtruyn qacTb BpeMeHr.r pa6oTa,lrr
BCTIf lTb.

Tenept 06partrMcr r( npo6r'reMe reoJrorur{ecKoii rioppe!'rrr-
qrrrr, rAe cneqHaJrbHbie yc.4oBilfl He ToJIbKO 6,naronpHnrcTByroT
rrcnoJrbSoBaHllro 83aHMHOfi KOppe,lgr{HH, HO lI BCeJTflIOT HaAeX{-
Ay Ha yc[ex. B ra6n. 4.26 [peAcraBJleHbr ri3MepeHrifl MoulHocr]i
cr' loeB, nor'ryqeHHbte E3 Her{oTopoft noc,'reAoBaTeJIbHocTI.I gOrIeHOBbrx
o3epHbrx oTJrolKeHr.ti '{ B cKarKCTbrX ropax. 3ru ouoxeHlig, tBttto-
I] l l lecf qacTbl,o cBHTbr fpfin-Punep, cocTofT H3 ToHKIix cJ'roHcTbrx
AOJIOMHTOBbTX HeQTflHbrx c,{aHueB MoulHocTbro B AecqTKI{ MeTpoB"
AHa,roruqnbrri pa3pe3 npeAcraBi'reH Ha pr{c. 4.22. erot pa3pes yAa-
.leH OT nepBofo r'rr{ltrb }ra l6 xu, LI, no-BHAHMoMy, KopoTKat [oc,'re-
AOBare.rrbHocrb 31{BHBar'r€HTH3 HeKOTOpOii qaCTIt 6o.nee AJILIHHOfi.
I(ax.ue-.lu6o x,rapr{Hpyroud}re c,{ou }r, 'rH oTrnqHTeJrbHbre cBoficrBa B
3rotl MoHoroi{Horl qacTr{ oTcyTcTByroT, H no3ToMy Mbr Aon>KHbI IIpo-
BOAIirb Bbrquc,'reHr.rr Koppe"rruzrl npll nonapHoM cpaBHeHHlr Morlr-
HOCTII IrHAr'rBrrAyaJrbHL,rx riracroB B AByX pa3pe3ax. BHqHc.[ure ssa-
II N'lHyIo Koppe,'Iorp a M My H o[peAed'rrrre [oJro)KeHHe H ar4,'ryqile]i Kop -
pe.Tf(riu r{exiAy AByMr pa3pe3aMrr. KaK sH o6tscHure Apyrne rro-
3l i l \Hw C IvteHbIIJ l IM, HO 3HaqHMbIN{ ITOnaDHbIM CDaBHeHHeM?

2t7
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BsallnrHac accoquaqns

PacclrorpeuHsre Bbrure MeroAF,r npeAHa3uar{eHbr Arq cpaBueHr.rn
,[Byx riocJreAo B areJr bHocreft , o6p asoB aHubrx 3HaqeHuq Mn HeKoropbrx
f i3MepseMbrx [epeMeHuux.  K coxar ' reHuro,  MHorHe crparurpaQuue-
cKr(e i lccJreloBaHrrfl npl.tBoAflT K nOCJTeAOBaTeJIbHOCTTM, KOTOpbIe CO-
AeplKaT To,'IbKo HOI\IHHaJlbHbIe AaHHbre, H He no3BOr'If lr,OT IIDHMeHIITb
Mero, lbr  nsauN{Hof t  Koppensuf i f i .  3aAaqa cocroHT B ToM, qro6u Haf i -
Trr Mepy cxoAcrBa, Koropafl, B orJrnr{pte or roaQQuqr{eHTa Koppe-
Jrflr{r4r, He ocHoBbrBailacb 6ot ira pe3yJlbrarax H3MepeHHg Itgyr{aeMblx
IrepeMeHHbrx. OAHrru ltg Hat6o,ree qacro HcrroJrbgyeMbrx teoJroraMl{
I I ICTOfOB 'BJTgCTCfl  I I ICTOA ESAUI, IHOII  CBf l3I , I .  I4CXOATTUC AAHHbIC TIPCA.
craBrrqloT co6oft pflA cocroqHafi (Hanpuuep, TaKr.rx, KaK JrHTo,ro-
ruqecxl l f t  T l In  nopoAbl ,  T.e.H3BecrHtK,  r lecqaHlrK,  cJ ' taHet l  H T,  A.) ,
Ha6"rynAaelrorx B crparr . rnpaQrruecxonr pa3pe3e.  9rN cocrosHuq
B3ar.{M}ro rrcKJrmqaror Apyr Apyra H He Mofyr 6ura paHxr.rpoBaubi
HHKaKHM ocMbrcJreHHoru o6pascl l r .  B uero4e B3axl rocBrr3ef t  Ase ra-
Kue noc,reAoBaTe/'rbHocTH [epeABrtraroTcr oAHa oTHocHTe/'rbHo Apy-
roil, a AJ'rr nepeKpbrBarorr{Hxcfi orpe3KoB oqeur.{Baercfl crerrenb coor-
BercrBufl. Lnl xax4oro rroJro)Kenr.rq [oAcqr.rrbrBaercf o6uee qrrc,'ro
cpaeueuuli H r{i{cr'ro coBnaAalouux cocrogHaft, a sarel\.t Bblquc,'If lercfl
orHoueHue qac,'ra coanaAeHflft x o6uer,ry qucny cpaoHeulft. 3ro or-
HoilreHlre MoxHo HcrroJ'rb3oBarb B Kaqecrne xoaQQHqHeHTa cxoAcrBa
4oyx qenefi B rroJrox(euun rrepeKpbrrrif l .

f lpe4no.noxuN{, r{To Mbr rrplr H3yr{eHr.{H pa3pe3a gaKoAHpoBa,'rrr
.rrHToJrofHqecK[re rfirrbr nopoA I1o cxeMe: necqaHaK- 1, clane\-2,
rr3BecTHsK - 3, yro.nr - 4, a,reepo"rrrr - 5. f ctto, qTo cnoco6 Ko-
ArrpoBaunt coBqprrrenHo npoa3Bo!.ren. Tarau o6pa3oM, ABa crpa-
rurp a QnuecKrrx p a3pe3 a Mo)KHo npeAcraBr.rrb cJreAyroqu lr o6p aso rrl:

( a )  512125232425
(6 )32 t525121232

CAeuHeM eropof t  pa3pe3 orHocnreJbHo f lepBoro ] r  B Ka]KAoM
cr'Iyqae noAcquTae \,t qrIcJIo coa na4euarl:
f lep noe rroJro)KeH r{e :

512125232425
32 t525 t21232

9uc.l lo cpaeueuuit panuo l,  qlrcJro conna4enuft - 0, orHorxe-
HHe -  0.
Bropoe no.i ioiKeH[te:

512125232425
321525121232

tfuic.rro cpaeueurri i  paBHo 2, uircno cooua4eHuii - 0, oruoue-
Hue - 0.
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Pnc. 4.40, Cpanneuue ABy.l. Heqlrcno-

Sblr [locJleAoBarenbHocTeli c -no'
uouLblo ueroAa B3a[MocBfl3eH.

Ilre noorcIorarerbHocrH H3o6paxeHbt B
[oJroxeHHU MaKCRMyMa CXOjI 'CTBa

. . . n - 5
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q n c r o  c n a P e B H b ) x n 0 3 r 1 4 ! ;  ( n ,

Tperle rroJloxeni{e:

g2 l525 l

tlxc.no cpauueuul't
sse - 0,33.

5t2125232425
2t232
paBHo 3, uucflo coenaAennfi - l, orHoure'

Ec,nn ua rpaQuxe Ka)KAoMy noJIo)KeHHIo cpaBHeHI'Iq nocraBuTb
COOTBeTCTByIOqee OTHOIIIeHI'Ie' TO MbI [O,'Iyql.IM JIHHI{K)' aHaJIOl[q-
m-vlo KoppeJrorpaMN{e. Tar<ofi rpaQnx AJIfl AByx ce'Ieuuft ltso6paxeH
sa onc.  4.40.

3Haquuoctr orno[ienttf i cxoAcrBa Mox(Ho ycraHoBaTb c noMo'
utrro 12-xpurep!rf. 

Liro6rt BbInoJIHIIrb oTy npoBepKy, MbI AoJI)KHrI
onpeAe,'rr{Tb r{r{c,'ro cosnaAeHfift LI rIHcr'Io HecoBnaAeHnfi n nepexpu'
Barol]Irrxct yqacTKax. A"rg erorO AocTaTorIHO BbIqHCJIIiTb BepOgT'
Hocrb rroflBJreHrrfl 3aAaHHoro qHcJIa coaua4,euuft B AByx coBepIIreHHo
c.r-vuafi uux rroc,'reAoBare,,lbHocrrx. 3rn c,ryuafi HbIe nocJIeAoBST€JIb'
Hocrrr AoJr)KHbr coAepxiarb -TaKoe xie quc,rio ua6,rpAeunft xaxAoro
TllIIa, KaK H ABe AaHHbIe BT,IOOpKH.

3rtz Aee fioc.rreAoBareJbnocrll 6y4eu IIa3bIBarb coorBercrBeHl{o
I{enbro I n qensrc 2. l lpelno,rrox{HNl, qro IIMeercn fft Kareroptti i , Ha
r(oropble r,raccirQnqnpyrorcfl Ha6,rioAeHtts. Ecnn Irru o6osHaqHN,t
qr{cJro sa6,lrcAenufi, nonaAarcIq}rx B K.rracc c HoMepoM (a), A.ty ue-

nn I  uepes XrE,  ro o6ulas Ei lHHa Uenn I  6y,4er  paBna f t r :Z Xw"

B u,enu 2 urrleercs TaKlKe m xareropuii, Ka>KAafl. c Xzn na6nto1e-

I t t t rMH, u nosro i l ry  o6ulaq .u, ' rHHa t \enw 2 paBHa , t :  
A{ro.  

t l to6n

onpeAe,'It lTb BepofiTLiOCTb COBrraAeHHfl AaHHoro qr{cJla Ha6lrcleHtrft
B !,Byx IIOCJTeAOBaTei' ibHOCTflX, Mbr AOJIXHbT pa3Aerr{Tb cyMMy npo-
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T a 6 ; r t : i . - a  4 . 2 7
nfi ToJIoruqecKux cocroqHl,lri
,IIOCreAOBaTenbHocTrx

LI
a -  I

B Haruerv npl rMepe-qucJio Karerop[ i i  paBHo,b.  l lepnaa qenb coAep-
)KaT IBa rlecqaHnKa, ttf lTb c,'raHr{eB I{ T. A, r{nc.na Ha6",rIoAeH[F, Li,KalKAofi Kareroplia B AByx qerrflx [pHBeAeHbr B ra6,r. i. i | . nor,i i t
HI.III CTOT6CI{ TA6,'I[qbI COACP)KI,IT IPOI43BCACHIIC IIHCJIA HAo,'IIOACHilfi
: 

Kax{Aori Kareropr'r ' _ a noc,re4Una crpoKa - Co.TBercrByroirrrre,
cyMMbr IIo croJr6rrana. Bepoaruocrb rroflBJieHfir xors 6u o4rroro co-BITaAeHI{fl B flIO60M noJro)KeHHH AByx c,'ryqafiuux nocne4ouur"nono_
creft [D]r HX CDaBHeHrrr{ [p].IMeHHre,rrHo K HaUI]rM pa3pe3aN{ paBHa
191J12:g) :OlZz. aepo"t'uocri----*.1r.r""" conna4euuft 1,00_0,27:0,73.

MH sHqI,IcrI{Jrir Bepo.srHocrb [or,ryrieHug xors 6u oAHoro coBnil_
ACHIIS B ABYX qC[rX CO C,TYUAftUO PACIOJIO}KCHHbIM}I 3J'ICMCHTAMI,I,
:-o-_o"1":1:l:yrcxluMri 

oAHoMy H roMy )Ke pacrpeAeJieHr.rrc Ha6nrole_
\H_:r:, 

KaK r.r B paccMoTpeHHbrx HaMH AByx irocJreAoBaTeJrbHocrflx.
\-peAHee 3Har{eHr.re qricJra conna4enrr? Ad'If HHTepBa,'Ia flepeKpbrrrrs
OTIPCACJI.ECTCS KAK NPON3BCACHI,IC BEJIHqUHIT P HA qTICJIO CdAEHCIrrrIl.
AH anorH qu o cp eAHee q ri crro Heco B r a AeH,r.,t-p ; 

";; 
r;;;";;;; u ro Be _Jru l r r {Hbr ( l -P)  Ha qucJro cpaoHeuar?.  f rpe4nonoxuM, qro ABe no_

cJeaoBarerbHocrH B HaIrIeM [pr.rMepe [o,tHocrbro IIepeKpL,]BaK]Tcfl.
B pe3y,'rbrare qero noJyrraercfl 12 noeu\ufi 4;ra cpanueuHa. Cpea_Hee qHcr'ro conna4euuft B noc/,reAoBareJrbHocru paerio l2X0,2T:Bj,
a cpeAHee rr r . tc , ' ro  ueconna4euul i  paBHo 12X0,73:g,8.  14cno. i rssvg

{nclo na6toAennri xaxAoro H3
B AByx crpartrpa{uuecrux

Kareropxx Llenr I Uenb  2 y v' '  I h " 2 k

l .  l lecqaHux
2. C.'raneq
3. I4ssecrHsx
4. Vro,'rr
5. Anenponlrr

2

I
I

J

5

0
2

f)

25
2
0
o
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gTi.I Be JII{qfi H bl, no cr p ou tr't 12 -cr ar ucTI'IKy:
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g=-, e.7o)

, re  O- ua6.r rcJ,aatoa uuar"o conna4euuf i - ;  O' - t ta6nn\aeMoe qHc'

6""i.o"nu!euHfi; E - cpe4nee qllcJlo cosnaAeHllf i; E' - cpe!'Hee

qIIC,'IO uecoanag.eH u it '

Ecnu r l tnore3a o cJ lyqaf iuocr l t  cosua' (eHnf i  BepHa'  To 3ra cra-

,n.ini* ;;;;;-*z-pacnpeAe,teHlle c oAHoft crerleHb'o cso6oAut. Ec-

ntr cpeAHee llf ic,Io cosnaAelruri NIa"IO, KaK B c"Iyqae coenaAeHI'II ' t

96 Jrr4'gLr KoHuoB ueflell, To - Kpllrep Hir ltoxno y'ryqullrb' Ilcno"'lb3y-fl

; ; i l ; ;^t f i ; f i r"u .*"t lBl. b"u't-uoA'rcn I{ BblqnraHl.rc t l2 rrc a6'

co.,riorsoro 3HaqeHltff pasnocrtt sa6'rroAaeuoro tr cpeAHero 3Haqe-

uufi:
"  Q - E - l l 2 ) 2  I

, _ - : : -

Llrrc,i io creneueii ceo6oAH npll sroM
B r ta rueu  i lP l l r l ePe  O :2 ,  O ' : 10 ,

repui i  12 paneu

, . :  -  (2 - .3 .2 )z  
+ '  

( lo :  q '8 ) ' z  :  0 ,G1,
3 , 2  8 , 8

H gBJ'lteTcq He3itarIIIubtU, MO>xHO cJ,e,taTb BbIBOA' VfO Ua6"rtO4aeNloe
qIICIo COsnaAeultl ' l  \ lex,u,y AB]'Nlfl IIOC.rleAOBaTe,' ibHocTflMI.t B AaIIHOii
rro3riutif i  cpaBHeHItfl tte 6ourtrue, qeN{ cpelHee 3HaqeHHe AJII AB]"x
clyuariuori noc.reJ,oBare.rl lsocreit c aHaJIofIIqHofi crpyxrypofi. f lo'
ripaBKa l 'Ieirrca r.rlf l  ] larrblx ni ' l6opox He Il3MeHser 3Toro BbIBoAa'' 

Tar< Kar{ Nrn II}re.rrl AeJIo c Alrcl(perHbIM pgAoNl co6blTlift (cosna'

AeHr{e r r r ' I r r  HecoBi la; lc l t t te) ,  To lacnpeJ,e, ' IeHHe qacToT cosnaAeul{ t i  s
yc,rroBrr f l x Hl;-r€eoli rrrnore3br noJ,tI l lHferc n 6u:g.ow.anbHoNly 3aKOHy.
/ - ^ ^ , . , , ^ ^\,peAHee qilc. 'ro Bo3]rolt(I lbrx cotsilatreHlli.I AJls AByx cJlyqaliHbix no-
c,' leAoBareJ'Ilrrocleli, I icTopble cpaBHIIBaloTcfl rIpII nx CUapeHHbIX IIO'
3 r i u r ! 9x ,  paBHo

( o ' - E ' - 1 1 2 ) 2 (1 .71)
E '

OCTaeTct HeIt3MeHHbIM, v :  1.

E :3 ,2 ,  E ' :8 ,8 ,  [o3ToMY I IP I I -

E :  P  (n * ) . (1.72)

PaccrosHtte ua6;roJ,aerrofo qt rc . r ra coenaAeui l f i  or  gToro cpeAHefo B
eAIrHIiUax cTaHAapTilofo oTK;'roHeHilrr BbrpalKaeTcfl IIO QOptrly,re

. D
c _  

t t - L

E ( l - P )
(4 . i3)

K coxa;ryeuulo, rlrbr He i\{oxe}I Bbrqrrc,'rnTb BepotrHocrb l lo,uytlg-
Htiq Ha6"rtroAeutiff, I l i letoiriefo croJb 6o,ltruoe orri! 'roHeHLIe or cpeJ.-
Hero 3H: lqeHrrr  6 i r r rorr r ra i rbHoro pac[peAe,reHr{ t ,  ecJr} r  He 6y4ert
I l l ierb u pact to l ) r ] r ie i i t r i l  ero noxpo6Hulx ra6.nur{ .  f loc.ueJHle ue
Bfro,tl ie nptrfojl i tbi nrtu 6o.rturrr.\ sHaqeHrrfix t?, Koropble KaK pa3 r.l
I lvlKHbt B saAaqax rr3\'qeHrrrr B3arrlrocBs3eii. O.u.uaxo Mbr Mo)KeM Hc-

t{,q t ,
i i,



nod'rbscBarb HopMaJlbl loe npt46Jlt4xeHl' ie K 6uHoit ' tua,r lHoMy pacfipe-

Ae.renuro [40],  nr ' rpaxaeMoe $oprvrynoir  (4.74),  u Haftru Beposr-
HOCrb rroflB,'reH[f 3aAaHHOfO 3HaqeHHfl OTI(.[oHeHIIfl OT CpeAHefo.
C eroft ue"rbro MolKHo rrcnoJlb3oBars ra6,'rnUrt cTaHAapTHoro Hop-
MaJrbHoro pacIIpeAeJIeHHs.

Z - f  n*  (2arcs in{O- l t -2arcs in lP) . $7ay
flo,qcran.naa rpe6yeusle gHaqeHLIf AJIfl AByx loc"{eAoBare,'I bHocreli
n Qopuy,ry (4.74), rrorryqllM

Z :\i 12(arcsin/-zln - 2arcsin 1/W),
HJIU

Z :3,46 (2 arcsin 0,41 - 2 arcsin 0,53) : - 0,97"

CpaoHaoaa 4oe cnyuafiHble [oc,'IeAoBare,lbHocrlt, MbI Mo>KeM ox(]i-

Aarb rpri coBnaAeHut, a ua6ltoAaeM ABa, qro Ha oAHo craHAaprHoe
orKJIoHeHr.{e orruq aercq or oxnAaeMoro quc!'t a conn a4eHuil. H a 5.n rc-

AaeMoe qricJro coenaAeuufi e sroft no3I{IrHIl Brtorne Mo}Ker 6uru cly-
qafiuurra.

B r<a.recrae [pnMepa ttpIiMeHeHIzg 3Toro KoppeJltl luoHgoro rtero-

Aa paccMoTpnM 3aAaqy cotlocTaB,'IeHufl MHoxecTB Hao"rMAeHlll ' l  B
paspesax yfoJlbHoro 6acceftsa l leHrpaJIbHofi Anrnuu. Xopourrre o6-
HaxeHr.rs flopoA 3Aecb peAKI{, a sJleKrpoKapora)K He Aaer ratioft-
.nu6o uH$opMarr f iu ,  nosroMy 6orrnaq qacrb AaHHbIx o crpar t t rpa-

QHuecxoft nocJleAoBarer'rbHocrll no!'IyqeHa us r,ry6onttx eupa6oror,
TaKlIx, KaK Kapbepbl Lr uaxrbl. 3aro4npyeru 

"turo,'tofuqecKlte 
pa3-

HoBuAHocr l r  nopoA TaKIzM o6pasou:  I  -necqaHnK;2-  aJIeBpo"IHr;
3 - cnaHerl, He coAep>xauluit QayHu; 4 - no4cru,' larcqas r,rtulla;
5 - yro,rr; 6 - c.naueu, coAep)Kauruft Qayuy; 7 - Hssectnax, l lep-
slif i  paspes r{3yqaJlct B BaronJlenuofi yroltnoft uaxte. Bropofi, tr.te-
Hee MorqHbrit paspes o6saxes B creHe orKpblroro yroJlbnoro Kapbe'
pa n l0 KM or nepBoro. HaiiAare [oJIox{eHHq HallJtyqtuero coBnaAe-
Hrlf l KoporKofi u A,luuHoti uoc.neAoBareJlbHocreft.,[,aHnue nptlBeAe'
Hlr  e ra6r .  4.28.

I4a npegu4ylqefo rlpuMepa ncHo, qro N{eroA H3yqeHnfl B3aHMo-
csqseft ue o6ssareltbHo oKBLIBaJIeHTeH MeroAy ssaulvlHoft KoppeJls-

T a 6 l s u a 4 . 2 &
Ana saroAupoeaHHHx crpatrrpaOuqecxux pagpeoa g qeHrpamuofi AHrJrsn

(OcuonaHr.re)

Paspea uaxrrt

(OcHosaHI.Ie) (BePx)

Paapesnapbepa  4  5  3  4  5  4  5  3  2  1  2  4  5  3

O  6  o s  a  a  q e  H I r  e :  I  - n e c q a H H K ,  2 -  a t e B P o n n r ,  3 - c a a u e u ,  B e  c o A e p x a l { l t i l  O a y H b l .
, l - n o . u , c r n n a o u a q  r J r H H a , 5 - y r o a l , 0 - c n a H e 4 ,  c o A e p x a u l u f i  O a y H y ,  T - i l g B e c r H e K .
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2 4 5 6 3 4 5 3 1 4 5 3 4 5
3 4 5 4 5 3 2 4 5 3 4 5 3 1
4 5 4 5 6 3 4 5 6 3 4 5 2 1
3 4 5 3 5 3 2 4 5 3 5 2

uw. VMeg Ae,'Io c apelteuudtnaIz pgAaMH, MbI Aor'IxHbI flpeAno'ra-

;;;, ;; Hab.trc4eunfl pacnorlaral'orcfl B roqKax BAoJIb uexoropo.ft

nOslrOil: sTo OrpaHl.rqeHl,le oTcyTcTByeT B aHaJlH3e s:anltocssaeii.

Fiaurr.r AaHHble Moryr npocro cocroflTb II3 noc,l leAoBare'tbHocrl4 co-

CTOaHuft, [epeqUCJIeHHbIx B TOM n6pflAKe, B KOTOpOM OHll BCTpeqa-

rorcs. Kar l i  s rOltxo tITo [pI{BeAeHHbIX crpararpaQnrlecKllx pa3-

pe3ax' paccToflHng MexAy nocJIeAoBaTeJ'IbHbIMI,I ToI{KaMII B 3ToM

cfl vqae Hecyx{ecrBeHHbI'
"Asa,rOr.irqHstlr O6paSOM HeqHCJIOBbIe nOC,'leAOBaTe"rlbHOCTII MOlk-

HO cpaBH1iBarb c CaiUI Iu l l  CO6Of i ;  STOT npOqeCC Ha3bIBaeTCt aBTOaC-

COU1iaUlrefi. AsrOacCOqltaUHfl no"rle3Ha 11pn ICCJIeAOBaH]lIl nepIiO-

4uvHocrefi B noprAKe cJreAoBaHrrfl cocrogsHii II OqeHb lxllpoKo I{c-

noJrb3oB a JI acb npu Ilcc,IIeAoB aHI'lH IruKJIore v la7 ] '
B eroNa cJlyqae cpaBHI'lBalorcq He ABe [ocJleAoBare.rlbHocrl '

a O1;Ha rrOcJIeAoBaTeJIbHOcTb CaMa C CO6Oli. Vraxeirl BepOflTHOCTi!
xorg 6u oAHOro COBnaAeHrl f l  B sTOM C, lyqae.  EuHonaza.n lHaq Bepo-
rrrnocrb [ofiyqeHl.If AaHHoro qlIcJIa cosnag,eHuft B cJlyqafiHofi noc.ne-

AoBareJrbHocru npn cpaBHeHuH ee cauoft c co6oft cocraBl'Ir

, :(  fxu,-,\ fru,-nt.
\e:r  )  |

Mu upe4uoJlaraeM, qro nocreAoBareJlbHocrb
6ofi c,'ryvafiHoe pa3Melrlerve m cocrosuuft tltrtrt

$.7S',;

npeAcTaBJrfleT co-
KJlaccoB, rIp14 r{eN{

KaxAoe cocrorHue Bcrpeqaercn Xp pas. O6nree qlicd'Io ua6,'Irc4eHuft
n

paBHo 2 Xh:n. 3ry aeponrnocm HaAo npqMo [oAcraBJlflrb B.
k : l

(4.72) H r{crroJrb3oBarb npH BbItIprcJreHuta 12-pacnpe4e,rreHlrg H craH-
AaprHoro orKJroHeHHfl. Kpurepuii [peAHa3Har]en Ar'rr npoBepKu Hy-
,renofi farlore3bl, 3aKrloqarcxleftcq s roM, rrro qucJro cosnaAeHvrl ue
orJrr{lraercfl cylr,ecrBeHHo or ox{aAaeMoro q-vcila coenaAeHaft L"'rR
c.nyuafinorl nocJreAoBareJrbuocrrz npu cpaBHeHHrl ee c cauofi co6oft.

.[,,rx u,rr.rf iocrpaunn np]tMeHeHl{fl l \reroAa aBToaccouHaufiri Mo]K-
Ho ucnoJrb3oBarb AaHHbre r r3 pa3pe3a [ raxrbr  (cu.  ra6,u.  4.27) .
Ec,r[ s pa3pe3e uaxrbr 6y4er co4epxartctr MHoro rroBroprrculuxcfi
3JreMeHToB, To 3To npnBeAer x ueo6uxuoBeHno BbIcoKnM gHaqeHr{RM
orgoueuuji, xaparreptl3yloul'Ix coBnaAeHlIt, H K 3HaqlITe"IbHbIM or-
K!'roHeHuflM or ox<rrAaeMof0 CpeAHero qHcJra cosnaneHr.rfi. I4grep-
f lperarrHn rpar f rHron,  xapaKTeprr3y]ouruX 83arrMocBf l3u,  npono4rrr ia
aHa, ' rorr r ( rHo r rHrepnperaurrr r  Kopper, rorpaMM. O4Haro r<oeQ$i lqueur
B3aHMocBs3H Bblqllc,{f lercq Ha ocHoBaHIIIr HoMHHaJIbHbIX AaHHbrx, I.t BcHJiy sToro uuSopuaqHt, coAepxauaflcfl B rrocJreAoBaTeJrbHocTH,
sHar{HTer'rbHo 6e.u,uee, rreM B oKB[BaJreHTHoM BpeMenH6u pngy. Tar
IlK 

MbI l lcrloJlb3yeM KaqecTBeHHbre AaHHbre, To He Mo>KeM oxr{AaTb
Toro r(e pe3y"Ibrara, xoropufi MoxHo 6st.no 6lr no,,ryqHTb npr.r aHa-
nll3e Hacroexrrrx Bper,leuudrx pflAoB. Oror Qarrop neo6xoaui,lo yua-
l:t^u^1lo 

nptl l lHrepnperau[u pesy,rtraroB ro B3aHMocBssrM H aBro-
accoquauHtM.

r8-201
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NOJIYBAPI{OTPAMMbI

Tepir,t lu reocrarucrr.ira ceiiqac rxupoKo npr{Meuflercfl K clreqlr-
.ar'rbHbrM BerBflM nprrK,'IaAHofi crarHcruKlr, HarIaJIo pa3Brrrufl Koro-
porl 6n.no [o,'ro)KeHo f. Marepouor,r n lJ,eurpe lrareuarrrqecrofi
rrroptlo,rornlr s @oHteH6,ro, tDpaHqHq. Uerr reocrarncrr{Krr cocrofl-
JIa B trccJIeAoBaHuit npo6,renr, noropbie Bo3HIlKarcT TorAa, KorAa
o6uiqsag crarr rcrur{ecKarr  reopf i t  l rcr roJrb3yercg B oqeHKe H3MeHe-
Hrrfi cc4epNaHufi pyAbr B pyAHoNr rene. O4HaKo raK r(aK reocrarr{-

^ ' < , . - ' - . ' 'cTu t ia  ( ,c rb  aoc  l  paKTHaf l  Teopuf l  cTaTHcTl rqec I to f  o  I IoBeAeHI { f l ,  oHa
q) r r r leHI i tv ta  Ko \ ' lHo f tzM o6c togreur tcTBaM B pa3,T I I r IHbt . r  o6r racrgx
feoJ-off irr  r . i  Ap)'r irx ecTecTBeHHbrx HayK.

i\ , ' I }OtICBOC IIOHfTIIE IEOCTATIICTIII{H - NOHflTfiC PEIIIOHATII3OBA}I-
uoi i  nepel"reuuofr, r ioropafl  HN{eer cnofi  craa, [polrexyroqHble N'rexAy
ceoiicrnaMii no.!Hocrbto c,ryuariHur Be.r luqrrH II  l to, ' t ]{ocrbFo Aerepr'r I I-
Hr rpoBa l iHbrx  nepeN{eHHurx .  Tr rnn . rHnre  pe f } ioHa, r r r r3oBaHHble  l tepe-
I{euHbre gBlrf l  rcTcf c!yuxuunurr, onrrc btBaIourn\,I Ir  ecrecrtseHHbre gts-

, ' reHrif l  i r  HMeroi lr ,rrMrr reorpaSnqecrioe pactrpe,4e,reHHe, TaKire, KaK
Bbrcora HaA ypoBHeM rioBepxHocTH, lr3MeHeHHfl coAep)KaHrrH B pyA-
HON{ Te,[e I{JrH CnOHTaHHbIf i  3r 'reKTpr. iUeCXUfi I IOTeHrIr ia! 'r ,  USUepenHSrft
B criBax{uHe rvrero:loM Kaporax{a. B orurnque or c.uyuaiiubrx, pefr{o-
I lar ' Irr3oBaHHbIe nepelleHHble He[pepbrBHbl oT Tor{KLI K-TorlKe, Ho I{3-
i l teHeHl4fl  UX HaCTO,lbI{O Cr' tOXiHbr, qTO OHII He I\{OfyT ObrTb OnilCaHbI
nar io i i - .nu6o per l , rxpuor i  AerepMHHHpoeaHHoir  Qyuxr lHer l .

l ,a ixe Hecl lorpf l  Ha ro r r ro per i roHaru3r ipoBaHHaq nepeNreHHaf l
HerrpepbrBua B npocrpaHcrBe,  o6brqHo HeBo3MoxHo 3Harb ee 3uaqe-
Hrie B ,qro6oii Toqrie. Biuecro ororo ee 3HarreHuq lr3BecrHbr roJrl 'r io
6,naro4apr npodalr, Koropbre 6epyrcr B oripe.qeJeHHblx r\{ecrax.
Pasvep,  Bl rA,  oprreHTar luf l  H lpocrpai rcrBeHHoe pa3MeqeHrre g ' l r rx
npo6 cocraB,rr f i lor  6asy penroHa.rugosanHor l  nepelrenuof i .  3ra ne-
peMeHHaf l  npi r  n3\reHer{} ru xor f l  6u oguoro l r3 arr {x  napaverpon 6y-
Aer i r  Merb pa3Jnqubre xapaKTepr icruxrr .  HanpuNrep,  npeAnoJro)Kr iN{ ,
q]'o t\4bt xoTrrrt onpele,r[rTb i l3\reHqiiBocTb copTa BIipan,leHHblx p]rA
e Hro";rLr6AeHoBo\r i lrecropolKAeHlur. BepoRrno, pe3yJrbrar aHa!'Irr3a
5-ca Hr l r , . , rerpoBoro Kep ua,  [o .q,vqeHHofo np H a/ ' r \ {a3HoN{ 6ypeu u r r ,  6y-
[€T OTr'tr{aTbcg Or pe3yJrbTaTa rr3Nle.r]brreHr.rfl [poo H3 pyAr{brx oTBe-

"rr.,e. Bo6oux cn)'qaflx Mbr Mof,' i lr 6rtssqrl BTor{HocrH To }Ke ca\,roe
TII ICJ]C i lPO6, I I  OHII  MOIJI I I  6IT 6ITTI i lO, ' IYqCHbI I i3 I , IACHTII I iHbIX I \ IEC.

TorroJoi i ieHui i  s  py4uuxe.  OAHaxo tor  $axr ,  qro o6beMr,r  npo6 n
orHoI'r \ 'rHolr{ecrBe r3MepflnTcfl e x5'6rruecxlrx caHTHI\rerpax, a B
Ap)'ic: '1 - n x5'6liuecrirrx \,reTpax, aeil:6ex<go AoJix(eH B,'tr:rf lTb Ha
CXelly t l3lJel{qllBOcrll coprHocrll pyAbl, KOTopy}o lvtbI KapTItpyeI{ B
p)'.{,rrn(e. f,raeuaJi gaAaI{a reocrarllcrr{Kn - cBr3arb pe3}r, 'IbrarbI,
[or) /qeHHbre no oAsoi i  6a:e (uanpurtep,  o6pasqu r iepna),  c  p€-
3) ' .qbTaTaNrr i ,  r roJ]  qeHHbrMr. i  Ans Lpl , rof i  6asl r  (nanprrMep,  3r(c [ , {ya-
TarlrroHr{Iie 6noiitt ) .

feocrarlrcrrrKa no3Bo,rrter Aarb or{eHKH Qopuu pefuolra,'rIr3IIpo-

q 1 A

BaHHbIx nepeMeHHblx B oAHoM' AByx H Tpex E3MepeHHtx' B c'ne4yrc-

ufuf inu"d MbI 6oJlee noApo6Ho paccrtlorplll l npoueAypy--ol{eHl{u'

ilur"ur"*yro xparir'uforr.'Cefiqac MbI r<o6nertlcq JIIzlIlb oAHoit us

saxHeri111fix crarucrnqecKrrx xap aKTep I.ISTHK f eocTaTI]CTJ'iXII, a H 11eH -

HO rOHrrTr.rs no, ' jyAl lcnepclIH, KOTOpoe IIcIIOJIb3yeTcf AJIS Bblpaxie'

Htig cKopocTr.r H3MeHeHlin perHOHaJIH3OBaHHbrx nepeMeHHblx B,[.c.r ib

3aAaHHoro  HanpaBneHHs.  Oqeuxa nonyAucnepcnH coAepx l l r  nDo-

IIeAypbI, aHaJIOrUqHble npolleAyp_aM aHaJIH3a BpeMeHHblx pf lAoB',

SJIeAOBaTeJIbHO, npI.IBOAHT K HeO6X6AHMOCTIi I ICIIOJIb3OBaHIIg IeOCTa-

THCTI' lKLI.
f lo . ryAucnepc l i t  ec rb  Mepa c re f leHf i . .  np-ocrpaHcreeHHoi t  3zBI l ' " l i -

Mocrr{ t iuxay 
'npo6arran 

eeo, 'r l  saAaHHoft 6aztt.  ! ,nn f lpocrorbl 1\ '1bI

npeAnoJro)KuM, r{TO npo6lr f lBJIf l}oTcs ToqeqHbIMIt U3MepeHuflMrl He-

x6roporo cBof icTBa,  TaKoro,  xar  r , ry_63na [o^r loBepxHocTHoro ropf i -

soHri. ,[,,rrr o6.rrerqell lf l  BbIqHc"reHHil uu 6yAevr Aa,rlee flpeArio'la-
rarb,  qro 6asa pery. i t f lpHaf l ,  T.  e.  [po6bl  paBHoMepHo pac[onoxeHbi
B npocrpaHcrBe BAoJIb npqMblx .lt l tntlft. Ec.nu paccroflHue Me;*'Ay
npo6arraa no nprrvofi JtrtHLtLt paBHo uexoropofi Be,'I l lq_HHe A, to no'n5''-

4ircnepcux rnrox<er 6Hrr sr{q1rcilera Anr paccroaHuft, xpatultx A:

^ (  n : Sl rx, - x,rh:,2.
/  l \

M

(4 .76 \

B srilx o6o3HaqeHu.gx xi - 3HaqeHHe perHoHa,'II l3OnaHnot? [€peMeH-
HOfi, nSRrOft s roqxe i; xi+n-Apyroe 3HarIeHIte, B3qroe uepe: &
nHrepBaJroB.  Mm noeroMy HaI IJ I I {  cyMMy KBaAparoB pasuocrei?
Mex<Ay 3HaqeHtrqMH pefvoHar'r.r3oeaHuoii nepenteuriofi B rtape roqeK,
pa3Ae,reHHbrx.. paccroflHueu Ah. t{rrc.no roqeK _paBHo n, TaK qro qnc-
Jro cpaBHeHuli ruex4y rrapaN{r{ ToqeK ecrn n-h.

Ec,rr uu Bbrqucd'raM rroJryAricnepcwu AJrtl pa3d'rr.rqHblx sHaqeHnli lr,
To Mbr MolKeM HaHecrn pe3yJ'rbrarbr ria rpaQun B Br.rAe norrlBapito-
rpaMMbr, se,'rsFourericr aHaJroroM r{opper'rorpaMMbI. Ha plrc. 4.41
npeACTaB,rreHa rror' lyBapr.iorpaMMa, coorBercrByrcuafl r,ry6lrue ceiic-
MIITIeCKH OTpa)Kaloul .efo fopt i3oHTa H [ocTpoeHHat no H3i l lepeHf i fM
BAoJIb cei rc ,urqecxoro npoqbrr .nr ,  nprrBeAeHnoro sa puc.  4.42.  3aue-
THM, r r ro KofAa paccrof lHr ie N,rex{Ay roqKaMrr  onpo6onauuf l  paBHc
{} t . r io ,  To 3rraqer{L ie e xaNAor ' r  Tor{Ke cpaBHriBaeTcg c caMHM co6oi i .
Cure4onareabHo, BCe pa3HOCTil paBHbr HyJrrO, H noJryAHcIIepCHR Aj1fi
Je ecrb Iry"lr. Ec,'rr.r Aft - ualo6 paccroiruue, TorrKr.r rrpH cpaBHeHril. i
oKa3brBarorcfl oqeHb rIoxoiKrrMt4, ri i lonyAr.rcnepcI4fl 6y4er MaJra. l lo
Mepe yBe!'rr{qeHfif l paccroffHufl Aft CpanuunaeNrbre ror{KH craHoBrrcfi
cr'r?o€e cBrr3aHHbtrvrH Apyr c ApyfoM H paccroflHr.rf l Me)KAy HHMr.r yBe_
JIIIrIHBalorctr, rtTo rptrBoAUT K 6Onlrurlrr.r 3HaqeHHnM 1r,. f lpeAnono-
) l {HM' qTO Ha Hel(OTOpOM paCCTO9HII I I  cpaBHI{BaeMble TOi tKI t  HaXO-
{11." ral{ Aa,'Ie,Ko, r{ro oHtr He cBfl3aHbr Apyf c ApyroM, H ux KBa.q-

l: l:t ^p_1t_""crefi 6yayr paBHbr ro BeJrHqHHe Aricrepcurr orHocnre.4r,-
Hofo cpeAHero 3Har{eHHi. no,ry4Hclepcuq 6o.ree H^e pacrer }r [od'iy-
BapuofpaMMa nepexoArir n n,rocryrc^ o6,uacrr, uasoioaeuyrc ttopo-
l g *
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Pnc. 4.41. f loaynapnorpaulta a6coarcr-
HbIX orMeroK KpoBnH Me,rogoir $opua-
rIHH, rr3MepeHHoir BAonb uopcxono cei ic-
Inrqecr(ofo pa3pe3a s MarerraHoson

nporHBe. 9n,rn [38] .
, r l f i H H q ,  u 3 o 6 p a x e H H a q  r o q K a l r n ,  I p e A c r a B -
n f l e r  r o p o r .  H n K  t r t r c n e p c H m ,  B o 3 B h r u e H H i l  H
p r B s a  8 3 8 0  l r e .  P a u r ,  y K a 3 a H H h r f r  c r D e n -
K o i l ,  -  p a c c r o q H H e ,  H H x e  K o r o p o r o  D a 3 f l o c r b
t r e x a y , u H c n e D c H r ) l H  H  n o p o r o n  c q H T a e T c f l

n D e u e 6 p e x u l r o  l l a n o f i  ( 3 , 5  K M )

Puc. 4.12. f loAnoqeenHHe crp) 'K-
TypHbte a6co,rroruure orMerKtt
KpoB,'ru Nre,rosori Soplraquu, oue-
HeHHbte  no  orDaxeHHp ce i rcv r r -
qecKxx BoJrH Bnonb 2l-KHnoMer-
poBofo MopcKoro rpanepca n Ma-
rer'IltaHoBorr npo":IlrBe. Ceirc,l.tuqe-
cKue H3MepeHHrr B3qrbl s 300-

MerpoBollr rHrepea;re [38]
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[oM. PaccrogHlre, Ha KoropoM non-vAltcflepcllf l  IIpll6"1[xaercq K AIlc-
{repcHr.r, Ha3brBaercf paHfoM, HJriI pa3MaxoM peflioHaJil i3oBaHHoft ne-
peMeHHofi, oHo onpeAerrFeT oKpecTHocrb, B rlpeAe,'Ia.\ Koropoli Bce
no,'rolKeHHrr cBf3aHbr Apyf c ApyfoM.

A"'ls Heroropoii npou3BoJlbHoft Toqt{H B rlpocrpaHcrBe I\{bI I{o'
x{eM npeAcTaBlrrb ce6e oKpecTHocTb KaK cHMMeTpI{qHbii l I iHrepBa"'I
(u"rn n.nouta.r,b, rl ' I II o6aeM, B 3aBlIctIMocrH or pa3MepHocrI'I) Bo-
Kpyr  roqKH. Ec.n[  peruoHa, ' I I I3oBaHHaf l  r IepeMeHHag cra l {HoHapHa
rr.rrr. i BcioAy IIMeer o.],Ho H To )Ke cpeAHee 3HaqeHIIe, To JIIO60e nO'
JIO)KeHr.{e BHe 3TOfo IIHTepBaJIa coBep[IeHHo He3aBHC]lMO OT UeHT'
pa"{bHori ToqKn H He lvlox{er ,[aBarl lIHq]opMauIIIO BOl{pyr 3HaqeHIIfi
pefHoHa,'rr{sHpoBanHoir [epei\4eHHoit B 3roll roqr{e. B npe.{e.nax sroti
oKpecTHocru,  oAHaKo, pef l roHa, , ' I I I3 I IpOBaHHaq nepeMeHHaf Bo Bcex
Ha6rroAaeN{brx roqKax cBr3aHa c perHoHaJIH3oBaHHoi i  I lepeMeHHof{
B IIeHTpadlbHOit TOqlie I.I, CJIeAOBaTeJIbHo, Mo)KeT 6ltt l ncno.ttb3oBa-
H& ,[Jf oueHKrr ee 3HaqeHr.is. Ecrrlt ML'I HcnoJIb3yeM MHoiKecTBo II3-
MepeHHfi, cAe,laHHbtx B TorrKax BHyrpi{ 3Toft oKpecrHocTll AJIfl oqeH-
KII 3HAI{CHI,IS PEI}1OHA,'IH3OBAHHOI"I NEPCMCHHOft B UEHTPAJIbHOft TOI{-
Ke,  TO nOJryBapHofpaMI la o6ecf leqI IT co6cTBeHHble Beca,  I (oTopble
AO,'riKHbr 6url n p unticaH bI Ka )KAO )Iy LI3 MepeHLIrc.

OcraHoelirrcfi Koporlio Ha QaKTe, Koropblft 6y4er HaDI IIoJIe3eH
no3x(e. i lo,ryAUcnepcllf l  paBHa He To,tbKo cpeAHeMy 3HaqeHLIIo KBaA-
paToB pa3HocTeli A,'Ig nap TorIeK, pacnoJloxeHHblx Ha paccTogHlll i
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ah Apyr or Apyra, Ho Il Allcnepcul{ srnx pa3HocTefi' T. e. noJIyAIrc-

nepgra MolKer 6strs onpegeneHa no QopMyn
. t l ,  :  -
' n  2 n {r ,  -Xr*r )  

) '
.  (4.77)>(xI

n
Xr -  X*o ) -E

3anaeruM, tITo cpe.!.Hee

Xi ecrb TaKXie cPe.]Hee

KaK 3TO-Te x ie  ca \ lb le

p tAKe,  T .  e .

floarouy

3HalreHire pefnoHaJrri3oBaHHofi IIepeMeHHoft
perIiOHaJlIl3oBaHHol? IIepeMeHHoft Xi+n, TAK
Ha6,' IrorteHlrf i ,  ToJIbKo 83flTbIe B ApyfoM t lo-

lXi Xfi  tn
n n

pa3HOCTb AO, ' lx{Ha 6Urs paeua uynrc'  
2Xi  -  XXi , - r r  -  g .

n n

Kou6uul tpyt  cYMr!bI ,  noJlyqaeNI
(2Xt-ZX*n) ln : lZ(X, - Xi+n)l ln : 0.

f loAcraersn a (4.77), MbI BIIAI{M, qro r{I lcJIIlreJIb BToporo tIf leHa p_a-

BeH HyJrio, TaK qro 3ro ypaBHeHl'le coBnaAaer c ypaBHeHHeM (4,76).

3aueruu, rITo 3To coorHo[IeHIIe crporo cnpaBeAJIIrBo roJIbKo rofAa'
KOrAa perHoHa.ql I3oBaHHaf l  [epeMeHHaq cTaul{oHapHa. EcnH AaHHbIe
He cTarluoHapHbI, To cpeAHee 3Har{eHI'{e flOCJIeAOBaTeJIbHOCTI'I I ' ,I3Me-
Hflercfl Blrecre c h, w (4.77) Ao.IIxHo 6rtrl uoAllQnqupoaauo.

Kar u cJle,u.oBa,lo o]K[Aarb, It l lenrcfl MareMarllqecKne coorHo-
rueHug Melr(Iy no.'ryAucnepcneit n ApyrIrMH CTaTI'ICTI{KaMH, TaKHMII,
Kari aBToKoBapr{ail rrf l H aBTOKoppeJIff II,Hff . EC,rn pernoHa,'IHsoBaHHafl
[epeMeHHaq cTaqlloHapHa, TO [O,IlyAHCnepCUt A"Ig paCCTOgHrIg. LIL
paBHa pasHocTrr \rexAy 4ucnepcueii rr [pocTpaHcTBeHHofi aBroKo-
Bapuaqfiefi A,rrR roro )Ke paccroflunx (puc. 4.43). Ec.nu perao[alrr4-
sOBaHHaf [epeNreHHas He ToJrbKo cTa([oHapHa, Ho 14 cTaHAapTH3o-
BaHa raK, qro6or cpeAHee paBHsJ'rocb Hy,'no, a Ancflepcnt eAHHHqe,
ro loryBapnorpa]rrra 6yler 3epKaJ'rbHbrM orpa)KeHrreM aBToKoppe-
rsuaouuofi SyHxurur {puc. 4.44).

I( coxaneHriro, qacro pefnoHav'in3oBauHbre nepeMeHHl,re He cra-
qHoHapHbr,  cKopee oHH oTpaxaroT H3MeHeHI i f  Hx cpeAHHX sHaqeHr.r f t
or roqKu K ToqKe. EcnH uu [olibrraeMcfl rrocrporirb [oJryBapHo-
rpaMMy 4"ra raxoir nepeivreuHofi, ro o6HapyxaM, qro oua Molr{er He
uMerb onucaHnbix strrtre csoficre. O4Haro ecJrn nepecMorperb onpe-
re"{eHIIe roJr! 'r,rrcnepcrnr, npr{BeAeHHoe B QopMyJre (4.77), ro Mbr
3aMerr.rM, qro oHo cocrouT H3 AByx qacreft, nepBas coorBercrByer
pa3HocrqM nepelreuuoi i  B nape roqeK, a BTopar -  cpeAHeMy 3Tr{x
pa:Hocrefi. Ec.nu peruoHa,'rH3oBaHHaq nepeMeHHas crarlproHapHa,
TO, KaK Mbr BIrAeJtr ,  BTCpar l tacTb paBHa HyJrro,  a ecJIH oHa HecTa-
ulloHapHa, lo 3ro cpeAHee 6y4er air,rerr HeKoropoe He paBnoe Hynlo
3HaI ieHHe. [er icrer i ie , rbHo,  pefr ionaJrH3oBaHHaf l  nepeMeHHas Mox{er
6utro paccuorpeHa Kar( cocroflrqas rr3 AByx uaciefi, Ha3brBaeMbrx
ocrarKoM Ii ApnSroM. Apu$r - 3To MareMarrii lrecKoe olKr.rAaHr.ie pe-
fI{oHa.IIH3oBaHsoli nepenreHHofi B ToqKe i, ntu c TogKH gpeur.rs Bbr-
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Puc. 4.43. CoorsoureHlre uexiAy nory-
.qucnep$reri 1,rr u aBToKOBaplrauraerl rja
crarlHoHapHofi perrroHa.rrr:bnaHHofi ne-

peMeHHoi .
or2  -  Aucnepcnq sa6anAegHi l  HrH lBToKoBa-
pvat \ t rg  A t r f l  la ra  0 .  I l s  3HaqcHni i  BHa 9To.

ro  l rHoxecTBa ?r r :Oo2

s  000

2 500

0

p

i t r r r l r l r l , ' r r l

1 n  r .

qf icreHrr i r ,  B3BeuleHHoe cpeAHee BceX TOqeK BHyrpn or ipecrHocrH
BOKpyr roqKH i. f lpuQr 6yler riMerFJ snl_xpr.rnofi, annpoxcnMi.rpy_
loqer? perHoHa,'rn3oBaHHyro nepeMeHHyr,o. Ec,urr Aprror slr.recru rr:
perr4oHf l r r r3oBaHHofr  neperv{eHHof i ,  TO OCTaTKU Ri :x i -X;  caNiu aa.
' lyr  pefuoHa" l l {3oBaHHyIo nepeMel{HyIo,  HMetoul -vro cpeAHHe 3rraqe-
Htrfl, paBHbre HyJrro. Apyrulrrr cJ'roBaMIr, ocraTKr.i 65rgyr cTar{uoHap_
HbrN{u u N,ro}Krro locTpor.rTb Hx no,' iyBapHofpaMMy.

3ACCI i l fT, I  HCO)KIIAAHHO TIPIIXOAHM K I IPO6J' ICMC I{ I iKJTHIIHOCTI.T.
ApHSr Mo)Ker 6urt oqeHeH, ec,rr[ Mbr 3HaeM pasMep oKpecrHocr* r.r
Beca, [pulrrcaHHr,re TorrKaM BHyTpH 9TOft oKpecTHOCTr.r, oAHaKO SeCa
Mofyr 6rrrl gstqHcreHbl Tor'IbKo B TOM Cd'iyqae, ec,lrl l  MbI 3HaeM no-
nyAucnepcrrrr, coorBercrBvroqrre paccroflHr.rf iM MelKAy roqxoi{ i,
qeHTpoM oKpecrHocrr.r LI p asJ'I lIqHbIIUI.r ApyraMr.I ToqKaM[ BH.]lrcreFr-
HbI[: oAHaxlsr 4przSr Bbrrrr.rraeM H3 sHarr-eHrii i , nonyueHHbrx npir Ha-
6;rrcrenHu. flo'ryueunyro craurropapuyro nepel{eHHyro B cBoro oqe-
peAb Mo)KHo I'{clloJlbsoBarb A,'It oqeHKH pa3Mepa or{pecrHocrrr B B}i-
Ae noJyBapI , IorpaMMbr.

Tenepl oc.na6nna crporocrb Haurfix onpeAeJreHlri i u neper?Aenr rc
rvreroAy npo6 l r  ouru6or.  Csaqana Hyxub npu3Harb,  qrb He"rrosq
orIpeAeJI[Tb oKpecrHocrb B ToM cMblcdre, B KoropoM MbI IIc[oJb3oBa-
,IIH STOT TepMUH. BUeCTO groro oKpecTHocTb orrpeAe.riseTct KaK
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Prc. 4.44. Coor-
HOUeHlle MelriAy
no"'ryArrcuepc,.refr
"[h n aBroKoppe-
. 'rrrUueii 0/, A,,qq
cTa qn  oHa pH. I l
per r loHSJ l . t3o  -

B:rHrrof i  rape-
yesnorl

yAo 6 H br ft , H o B ce *:. il: ".T:i::"i 1-: """':u t ^ : :*f :*f ":"J:1?;i ; " ; ; t ; ; p e H H o- M o xe Y {::.'. p Tff T,- ̂  lll- Li'^ ::": T11 " ::1'.11?'":#? 
i;;i;i;. h;L4noro*"tr, qro B npeAerlax oroft npoll3Bor'IbHofi

A Y J '  -  ^ r t  - , i -  , . ^ . ' , " ^  r n n D G h L  n n n ^ T l l f , r  R L r n e t { p -

6i i . . " , io" iu  . lp l rQr MolKHo anrpoKcl lMgpoBarb npocrblM Bblpa>Ke'

Ht te l t ,  uanp l i l tep

(. luHetiurt i i  xpl l  qlr )  l l "r l l {  JKe

xo :

X o  : Z b $ i

I ( b 1 X r  +  b 2 X i 2 )

(xua.a.paruuHr, i i i  ;p i lQr) .  B : r i r  Qopvy,r_r t  BxoAfr  KoopAI{HarbI  Bcex

,r laHiror_"  roqet i  BH.VrpH npol l3Bo. lbHol l  OKpecTHocTI l '  raK qro cy i l {e-

.i i 'yg B3alt\rocBfi3u Ntex.qv pa3\{epoM oKpecrHocr}I, Ap}IQroN{ II

i lo . r lvBal) l iorpa\ t l lo f i  ocTaTKoB. Ecnt t  oxpecTHocTb Be, l l IKa '  Bbl r { l lcJ le-

i iuo 'api '4 , t i  o i rS ' t  ocHoBaHbI Ha 6or ' ib lxoM ql lc , te  roqeK'  H ApI ' ISr

*or,i,u 6j ':er np-egcranlrrb oqeHb rlaAxoit xpHnoit. B erolt c.ryqae

ocraTKtr Oyli, 'r iaparirepHsoBaTbcfl -6O,rlruoli H3)1SHr{HBOCTbIO, a nO'

, rynapuorpar iua o l iaxeics c. ' tox iuoi i  no-$oprue'  C,reAoeare" ' Isuo,

cneUircfruiia pa3]tepa NIa,loIi olipecrHocru 6yAer B.rluflrb Ha 6oiibil l ] ' to

r r3\ {eHrutBocTb oUeHKlI  ApI ISTa,  Ha } 'N{eHbueHl ie OCTaTI{OB u I la  npO-

cToTy BapI IOip a l l l tb I .
Onpe,re, , ie i rue Ko3QQl lq l lenroB b lpu.Qra rpe6yer -peueHlzs 

He-

xoTOpOfO quLtJa coBMecTHblx .vpaBHeHl lH [oBbIueHHoI i  cJIo)KHocTI I '
on l rcaHrre Koropbl l  oTK.- IaJblBaeTCf l  AO pa3Ae. [a,  nocBgl l leHHoto
xpaf i rHury.  Ext tHcrseHHble nepe\ IeHHbIe B 3TI ' {x  ypaBHeHHgx-9To
no.rlyAltcne!rcll l i , cooTBeTcTByFou{ile pa3,'IHqHr'IM paccTof Hl{fiN{_Me)KI,} '
ro . rKoi i  c  Ho\ iepo\1 I  l i  lpyr l rut I  ToqKaMu B paccMarp] IBaeMof i  oKpe.-
crHocru.  OArra l io  ouI I  eule He nator  no, ' IyBapt{ofpaMMbI,  us xoropot" t
c,rre,r.yer [o,I\rqilTb ]reo6xoArlNlble no,'IyAI{c[epcHH. MoxHo Aonyc-
Trrrb, rrro no.-rvBaprrorpaMMa II\{eer raxoii-.nlt60 ecrecTBeHHbIit Lng'
r{ee BtrA, i l  uc[o.lt,3oBaTb efo B KarIecTBe rlepBoro npu6.na\rreHltr.
K cqacrr to,  , refKo r rpeABurerb BI IA npocroi i  no,rynapaofpaMMbl,
I I  3TO [O3BO.- IRCT I ICI IOJIb3OBaTb OKp€CTHOCTb HaCTO/ ' IbKO MaJIO|O pa3-
N{epa, Hacr(o.' lbtio 3To B03Mo;.t{Ho.

3ricneptt rreHraJbHbre orreHKrr Apri$Ta Bblrl l,rratorcfl H3 cooTBercr'
Bvloll l lrx tra6,rn:.esrri i, a pe:y.lurare r{efo no,'Iyqaercf MHo)KecrBo
3r icneprrMeHTa.rbHr, rx  ocrarKoB. l lo  eru,v ocrarKaM MolKHo Bbiq l ic '
" r l l lTb I IO, lyBaprrofpaN{\1}  r r  33T€r\ r  cpaBHHTb ee c Tof i  no.r lyBapI . ro-
rpar t r tor i ,  r ioro j )ar  6una au6paHa B KalrecrBe nepBofo npu6JIH>Ke-
tttt l. Ec"'1t c:.e.i"utttte npeg,no"'totxeHltq 6br,'I i I npaBn.qbHbIr\4II, To o6e
OIIII COBIAAVT. II N,IO}KHO CqIITATb, qTO OOPMA APfiQTA Ii IIOJIYBA-
pt tof i )a l rMbr onpcle, {eHbr yc1reuHo. Oguaxo 6o,ree Beporr} ro,  qro
oll l lnor.rI lqarorcf , rr cJleAyeT flpoAe,'raTb Bbrqr{cJreHrif l eqe pa3.

I lpouecc coB\recTHofo i locrpoeHr{f yAoBJleTBopuTe,'rbHbrx BbIpa-

]:,.-I ' l ] i  r lr ' In nor:, 'Baplrofpa\{Mbr^rr 4plr$ri aBJrflerc; BaxHori cocraB-
Hoi i  t lacrbro ocrpyr<rypuoro> asa.n l i3a:  B HeKoropoM cMbrc,{e gro-
IIcKycCTBo, rpe61'rcqee orbrra, TepneHgfl r 'r r4qory,a yAaqrl ATOT
npouecc He BCerAa ttpr.rBoAtrr K npHeNtJreMbrM pe[reHasM, TaK KaK
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OHIi HCOAHO3HAqHbI; MHOIO KOM6HHAIIHfi4PZ@TA, OKPECTHOCTCfi U UO.
AC"TCfi TIOJ'IYBAPIiOIP A M M,\,IOIYT AATb TIPI{MCPHO OAI-iH AKOBbIE PE3YJIb-
raru. og npuroAeH oco6eugo B TOM 

-C,ryuae, 
KorAa perLIoHaJIrZ3o-

BaHHbre nepeMeHHbre Heycrofiu:,/.Bbt LlJrkr )Ke Mbr pacflo,'IaraeM JIHuIb
xoporNofi nocJreAoBare"rbHocrbro. B raxux o6crosre.nlcrBax rpyAHo
cKagarb, KofAa Mbr Aocrr.tfrier,t aQQexra or Nou6uHaqnri ouenoK.

l lo . rynapaorpaMMa orpaxaer-npocrpaHcrBeHHoe noBeAeHrce De-
rHoHarH3OBaHHbiX nepeMeHHbrx l rJrH ux ocrarKon.  HeNoropue u!e-
3r'rrr3r.rp oB ?Hu.u.e Q op na u noJ'ryB ap rzorp a M M Aa Hbr tta puc. 4',48.

Ha pr . rc .  4.45,  a npHBeAeHa no,ryeapaorpaMMa napa6o.nrzuecKoro
Tura, Kacaroqarcfl ocu x B Haqarre KoopAHHar. Oua u.l.rrrocrpnpy-
er oqeHb rr'raAKoe H3MeHeHr.ie peflroHaJrH3OeauHoft nepel,leuuoli. Ha
puc.. 4.45,6 npegcrawreHa noJryBapr.rofpaMMa, uMeroqafl BrrA [ps_
MOr? rHHr ' ra;  oHa yKa3brBaer Ha yuepeuioe H HenpepbrBHoe I r3MeHe-
HHe peraoHa,'iH30BaHHoft nepeu.euHoft. Llcruuuai c.nyuafiuax nepe-
MeHHar ue 6yAer HelpepbrBHofi, u ee ttoJryBapaorparr,rir,ra 6y4er ro-
pnloHrad'i lHoli .nHunefi, opAriHara xoropofi panna 4Hcnepcriu (puc.
4.45, a). B Hexoropbrx cflyr{aqx uo"rryaapnorpanrua ue npbxo4ur ve_
pe3 HaqaJro KoopAnHar, a uMe_er npa a6cqwcce, panuofi HyJrr,o, HeHy_
JreBoe 3HaqeHHe. 3ror c,ryuafi c_oorsercrnyer <i64eKry caMopoA-
xos>). OH uso6paxen I{? puc. 4.45, e. B reopuz se,,ru.{Hnbi .10 Ao,rxHa
6lrrl panua HyJrro. SQSexr caMopoAKoB BosHr.rKaer rofAa, KofAa pe_
raoHaJIH30BaHHafl rrepeMeHHafl Hacro,rIbKo orua60qHo onDere.' leHa
Ha KOpOTKOM paCCTOflHHLr,  qTo [oJryBapHofpaMMa BbrxoAHT H3 H] '_
i l f l  Ha ypoBeHb eQQexra caMopoAKoB Ha paccrorHlrx ,  MeHbrreN{,
qeM nHTepBa,r  oupo6onauuR.

Mo4elnponaHr.te noJryBapHorpaMM

- B npuHqune oKcneprrMeHTaJrbHaf l  no,ryBapHorpaMMa N,roxer
obrTb npflMo [crroJ'rb3cBa[a Alrfl. troJryqeHr.rfl oqeHoK, KOTODbTe Mbr
paccMorpuM B c, reAyroqei i  r , rase.  OAsaxo no.TyBapuorpaMMa r . r3Be_
crHa ro, ' rbKo.  B Ar icKperuou Ha6ope roqeK, pacno,qoxeHHbrx Ha pac_
crof fHnEx A/r ;  ua rpaKTtrr \e,  oAHat io,  no; t lBapHofpaMMbr Mofyr  r ro-

6

"l'-l
l r
1 6 " - li,l---',1./-

Pnc. 4.45. I4lea.luslrponaHHbre no-
! 'ryBapuof paM\.rbr:

a  -  n a p a 6 o a l v e c x a g  O o p t r a ,  u o K a 3 b r B a o -
u I f , 9  O r n H q H y 0  H e n p e p b r B H o c T b  p e r H o H a -
. r H 3 o B a H H o i i  n c p c u e H H o i i ;  6  -  t u s e f i u a s
Q O p n a ,  n o K a S b t B a b t r I a s  y M e p e H H y r o  H e _
n p e p b r B n o c r b ;  o - r o p u 3 o H T a J r r u a l  d t o D _
\ r r . .  y p o B H s  ( t 0 2 ,  c o o r a e r c r e y n u a a  i n y -
, i a i i H o r i  n e p c l r e l u o r ' r ,  r r e  t r l r c r o t r t e l i  t r D o -

" r p . i l c I a c H i l o f i  

J B T O K O p p c . l t u i l l r :  a -  e s _
r p r K r  c l l r o l l 0 f K o B .  I J t H  t B H O e  O I : ( . t o H c l ( I I e
n o . ! ] r B a p H o f p a ) { l l b t  o T  ] l a c a , ! a  K o o p a H H a T ,
I r o K a 3 L I B a n r q e e ,  q T o  p e r t r o H a J I f f 3 O B a H r r a g
t r e p e l r e H H t q  c H J b H o  f f 3 t l e H q f i B a  n p n  p a c -
c T o t H t t x ,  I I e H b [ H x  q e u  ] t H T e D B a t  o n D o -

6 0 8 a  H H q
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rpe6oearnCf l  A1f l . lp6ux paCCrOnHui i  HS3aBI iCHMO OT TO1O' gB, ' IqeT-

cfl, Jrg OHo KpaTHbIU A u"ru Her. f lo arOfi npuutlHe Ai' lCKpeTHag 3Kc-

neDgMSHTaJ,rbHarr  ng, ' tyBapHofpaMM.a A6JI)KHa 6ur l  npe4cTaBJIeHa

rt . lo top"n Henpeplrnuor i -QyHnunef i '  Koropaf l  Mo)Ker 6str l  eutquc-

neHa 4,'ttt , lrc6oro )Ke,' laeMolo paccroqHnq'- f i o a 6 o p N l o A e , ' l b H o f o y p a B H e H H s K o K c n e p l ' I M e H r a ' n l u o f t [ o J I y B a -

Dr4orpaNrMe f lpoBoAuTcf l  O6uqnO Ha rJIa3OK, MeTOAOM npO6 n OIUU-

;;;. 'K;;o^ igl onr"otuaer rr ,naer rpl 'rMepbl pyqHbIX Buulacreuuir,

B ro BpeMfl riax o"'rea [38] npueoAr{T npofpaMMy BllrIHjJIeHI{fl JIH-

nefinOfi no,,t lrBapllorpaMMbl, Iauercirlefi TOT >l<e yr,lOnOfi XOoQQU-

utreHT B Haqa,' le KoopAI.IHaT, KaK Il SKCnepI'IMeHTaIbHaq noJIyBa-

p i l o rpaMMa '' 
B uaeane r{oAer'tb, osl6pauual A,'Ig ttpeAcraBJleHvfl noJlyBapl'ro-

rpaMMbr, HaqrrHaeTcf B HaIIa,'Ie KoopAI{HaT, fJIaAKo Bo3pacTaeT Ao
lieroroporo BepxHero npeAer'la, 3areM ocraercfl Ha oAHoM rlo-

.croqHnoM ypoBHe. CQepuuecxag MoAer ' lb '  npeAcraB, ' IeHHas Ha pnc '

4.46, o6nai,aer eruul't csoiicleaMr' Oua onpeAe,rena no Qopuy,le

"{n:oo" (+-#) (4.78)

.q.'If l  Bcex paccronulfi Brlr ' lorb Ao o6,lacru Bltl l f lHrlf l '  [oJIyBapnofpaM-
Mbr a. 3a npere.' iaua arofi rpaHHIrbI 7n:602. CQepnuecras MoAeJIb
o6uquo xapatirepll3yercfl KaK I' iAea,'IrJHas Qopua noJlyBaplrorparI-
nar,r. I4uorAa rrclo.nb3yercfl Apyf ag MoAeJIb - gKcrIoHeHt4HaIIbHag'

_ h

i  
- \

T r , : o o t l . l - e t  ) .
(4.79\

Ha puc. 4.47 cpaanuBarorcfl c$epuuecxafl Ir 3KcnouenufiaJlbnaq
MoAed'rx. SrcnoHesqvailbrafl KpiiBar HuKorAa He ,ttocrl lfaer cBoefo
npeAe,'rbHoro 3HaqeHut, a npu6lulKaercfl K HeMy acnMIITorl.IqecKIL
.3rra.IHr, no,' iyArrclepcuf 3KcnoHegqua,ruuoii MoAe,IIlI HI,t)Ke, ueru cQe-
DIIqecKas,  A" I Iq BceX gHa. IeuHi i  /1 ,  ueuguux,  r {eM pa3Mep O6,raCr l t
.B.xuflHr,ls. ,rl lrHetiHaq MoAe,'rb npoure, ueu cQepnuecKafl I,IJIII aKcrlo-
HeH l l l l a r ' l bHa f l ,  TaK  KaK  OHa  HMeeT  TOr ' l bKO OAHH [apaMeTp '  HaKJ IOH.

MoAear i rMeer Br4A

1 n : a h (4.80)
i i  npeACraB",rser co6oii  npsNrylo, npoxoAflulyrc qepe3 Haqa,'ro Koop-
AI I I ia r .  OqeeuAHo,3Ta More , r ib  He NIo)Ker  f iN{erb  n t rKa,  TaK KaK oHa
p a  c rer  l reorpar r lqesso.  t r4HorAa . {HHei iuaq MoAeJrb  npoH3BoJIbHo Mo-
, i l t t rpuuupyerc f l  c  no ] , rou lb lo  BcraBI i t I  BHe3anHoro  u3r ' toMa B ToqKe n I { -
i i i l ,  r ( a l i ,  H a n p r r \ r e p ,

1n: ah ri ln h < a,
(4 .81 )

_ Apucrpour rr !,;xe#,:Jfi'noli]"rr:i: 
"purrKe 

rar{ue MoAerrr,
Tat( Kari rrcrro,:rb3oBaurre xpafirHHra A,,rf l nod,tyrleHHfl oIIeHoK npeAno-
r' la raer HenpepbrBHocrb H r! 'IaAKOe I.l3MeHeHLIe [Or'IyBapt{Of paMMbI.
:{J-f HaKo A,rtf paccrolHufi, suaunre,rrbHo MeHFrtuttx rpaHHIIbI, .rI l lHeft-
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i Puc. 4.46. CQepuuecxan MoAe,'rb ro-
,'I yB a pI{orp aMMbI.

6-vxeof i  a  o6o:saqeua a6cqucca rouru ,
B Koropor i  noJyBapf lo rpaMNra c raEoBi lTc t

paBHoi l  AHct repcHr  oo2

Plc. 4.47, 3xcnosesuualruat u crfe-
p uqecKafl MoAe,rH nolrr)-Baprrof p ar\,IMbr.
O6e vole.na uyenr ortrru t4 Tor )r!e

Haqa,rr,ulrri Han.rou [9] :
J - 3 K c n o H e g r l n a n b H a t  y o J e n b :  2 - c d e ,

pHqecxaq MoleJb

Hafl MOAeJrb rBr'rqeTcfl rrAeaJlbHo xopouefi anlpoKcfiMarlueii. 3re
xopotxo Br.rAHo Ha puc. 4.47, rle o6e nro4enu, csepuqecKaq H 3Kc*
noHeHrlua,'rbHar, loqTr.r coBnaAaroT c nprrMofi JrnHr.reii s6nueu Heqa-
. ra KoopAr iHaT.  Ec,r I , I  perHoHar ' rH3oBaHHaf l  nepeMeHHar 6u.na onpo-
6oeaHa c AocraroqHofi nJrorHocrblo, orHocr{Te,rrbHo o6,'racr[ BJirrf l-
Hrrfl, To 3Haqr.rMbix pa3,'rrrqHii Me)KAy orIeHKaMu, [o,tyqeHHbrMri B
yc"rroBHsx "rruHetlHoil, c+ep[qecKoit u;tu Apyroft MoAe,rru HeT.

CN EKTPAJI bHbI H AHAJI IN3

Crexrp a,r rH brr? a I{ a Jr H3 - 3To MeroA p a3!'roxeHrr q H3 MeHrri.tBocr}t
BpeNreHHoro pflAa Ha oTAe,rbHble KoM[oHeHTbr, cooTBeTcTByror{He
IrpoAo,rr)KrlTeJrbHocTr.i HJru LJrIrHe HHTepBaJroB, B npeAed'rax KoTopbtx
3Ta rr3MeHqIrBOCTb npoflB,'rf leTcX. !,nn ero ocyuecTBr'teHuff BpeltteH-
Hofi psA paccMarpuBaercfl KaK cyMMa 6o.rrnroro qr{c,'ra 6o;ree npo-
cTbrx BpeMeHHbrx prrAoB, rrMerouIHX Br.iA pefy,'rspHbrx cuHycorrJ, c
pa3,'IHqHbrMu aivrn,'II.rTyA,aNlI.I, AJIIIHaMU BO,'IH H HaqaJIbHbIMH TOqKa\tH.
B eutquc, ' IeHnf lx  Mol I {Ho npeAnorafarb,  qro cuHycouAbl  He3aBncuMbI
Apyf or Apyfa. Tar< rar< cyMMa Bcex srux cuHycoHA AaeT rrcxoAHbrft '
BpeMeHHOi i  pf lA,  rO CyMMa u3MeHeHHir  BO BCeX CxHyCOrrAaX AO.] iK-
Ha 6brrb paBHa o6qeii r.r3MeHr{uBocru pflAa.

B paslHulr l rx  pyKoBoAcrBax cneKTpadrrbHbr i i  aHa, ' iH3 HMeer i la3-
J'JI ]T iHbIC I IA3BAHII f l ,  HANPHMCP IAPMOH]iqCCKI 'TI i  AHAJIH3, AHA.I I I IS,

@ypoe urrrr qacrorurrri auaurrag. HassaHr.ie ororo r\{eroAa Boc:icAur K
Teoprtl{ My3bn{n, H3yqarcil{erl 3aKot{oMepHocrtr, cBfl3aHHbIe c Ko,{€*
6auusl,ru. B XVII BeKe KenJrep, irpri lreHrfl coorHoueHufl rapN{oHH-
qecr(ofo aHaJrrl3a, HariAeHHbre Hvr n apHsueTrrKe, reoMeTpHH r{ M.v3bI-
Ke, oTKpbLII 3aKOHbr rrJraHeTapHofo ABr.rxeHr.rfl. oAgaNo xau Ea-
rr rcr  Oypr,e (1768-1830 r r . )  4or<a3a! ' r  o6r lyr ,o reopeMy o roM, qro:
i lro6afl, oAHo3HarrHas HenpepblBHaff SyHKrrr.rf l MolKer 6urr npe4cran-
JreHa B BuAe pflAa H3 CUHyCOI4A. Jra TeOpeMa Terrepb Hocr4r ero.
r]Mfl. npex{Ae qeM noApo6Ho u3J'rararb reopHro prAoB @yple, lt l t.
l lo . l ) . l i l r rJ  onpeAe, luTb pf l I  TepMrrHoB. BoJbr[uHcTBo 3Tr!x  Tep\ l l t ] loB:
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B3fiTO I i3 3.qeKTpOlfeXHVKll U HCIIO,' Ib3yeTCfl t IpU aHa,' l l {3e 3, ' IeKTp[qe-

I i , ,* ."rnr, ' IoB. Xorf l  3, ' ieKTpuqecKufi cl i rHa,r npeAcraB,rf ler co6oii

i , r , , rana, ,ua  3Hepf l i l i  BoJ IHbI  c  reqeHt teM BpeMeHi l ,  I IH lKeHephI  J lo6qr

f lpeActr:!J rb ce6e efo <<3aMopox{eHrlblM>> B ocl l l i , l l rotpaQe. f lpu us-

,rb;r ieur; i  reopi lu pf lAots @ypre IIHX{eHepbI BcefAa npeAno,' taralor,
qTo c r i iHa. [  I l3MeHf ieTc f  co  BpeMeHeM,  oAHaKo TOT QaI {T ,  qTo OI ] I I
gCC, [eAYIOT CHfHa, ' I  Ka I i  npOCTpaHCTBeHHOe f lB . r ]eHI Ie  Ha 3KpaHe OC-

uI l . ' ] to |paQa,  yKa3bIBaIoT,  qTO BpeMf l  H  npocTpaHcTBo cq l lTa IoTc f l

!)  i rB Hotl l)  ?BIibI"! i i l .  HecoMHeHHo, Nl aTeMaTIlqecI{H 3TO I(OppeKTHO, 14 Ta

ireoco::;- iauualt . [efKocrb, c Koropofi  I tuN<euepbl [oJIb3y]orcf l  TaKHN{

noIIyxleHIIe]I,  [{o)i{er y6eLuTb Hac B ToNI, t ITo 3TI] ABa noHflTI i f f ,  KaK

npaBlrro, B3aIlN{O3aMeHteMbI. l lOerOmy Ha[Ie ] I3Jio)KeHI.Ie TepI{HHO'

loi l tqeci iu HecKo"rlbKo 0T"II I{qaeTcfl  oT TaKoBoro B 6or' ]blxHHcTBe pa-

6or rr.r  aHaJILI3Y cl{fHaJIoB.
Ha puc. 4.48 ueo6paxeH roBropsrcuili ics cHrHaJI, Koropbni

\1O:xHo orrHcarb qlrcror? cHHycoHAaJIbHoft Bo!'IHofi. PaccroqHlre or
O.I IHOIi  TOTIKI{  BOJIHbI AO 3KBI1BAJ' ICHTHOft  TOqKIt  HA CJIEAYIOUC' i  BO" ' I -

l le lrzl3I,rBaercfl A,quHofi BoJrHL,r 1,. Hacrora f -xapanreplIcTHKa, o6-
. t

1)aTllAt A"' l I iHe BOr' jHbI '  t .  e. I :  
l"  

-  qIICdIIO BO,IH' yI(JIa.U,bIBaIOUIIIXCfi

B eAUrir i i ly A, 'rrrHbr lr"qH BpeMeHa. B 6O"ri luHHCTBe LiH)KeHepHbIX paC-
: re roB c i i rHaJr  xapaKTep l l3yercs  I lac roro i i .  B  reo lo rHqecKHx 3aAaqax
rlHrepecHee rrMeTb AeJro c AJir.rHofi  Bo,lHbI. Bpevl, Tpe6yeMoe AJIf l
TOIO TJTO6bI TIPABIIJIbHbIf i  CHIHA,4 NOBTOPHJICS, HA3bIBACTCS CfO TIC.
puOAoM. lepNIHH IIepHOA fl8, ' I f leTCf 3KBI' ]BaJIeHTOM AJIHHbI BOJIHbI'  HO
IIepTIOA l l3N{epfeTcfl  B eAIIHIII IaX BpeMeHIl,  HatIpHMep B MH,rl , l l l4ceKyH-
Iax, i i  r ie B eArrHr.ruax paccTorHr.rq, T. e. B caHTuMeTpax. f IpH onuca-
Hr r r l  Taxr rx  EB, leHl t f i ,  KaK MopcKHe BoJIHbt ,  yAo6Ho no, ]b3oBarbc f l  KaK
l. i i l rrort tso. lrrbt,  raK rr nepnoAoM. [.nHHa BoJlHbr B ST0M cJryqae I]3-
i l leDrreTcfl  r(ar{ paccTofHxe Me}KAy rpe6Hfl\ ,r Ir  coceAHlix BO,'IH, I Iepl l-
l ) .1 -.h3i i  BpeMfl,  Tpe6yeMoe AJ]q Toro rITo6bI ABe [ocr ' IeAoBaTe,' Ib-
l l l r re  BC. rHbr  npou. [ r r  rpuxc l rponauHyro  ToqKy oTcqeTa,  HaI IpHMep Ko-
i ieu B0"lt i rcpe3a. 3ro BpeMeHHoii [poMe)KyroK Me)KAy i l ,roMeHroM no-
t ir ] .reurr,e o,tHoir Bo,rrrrbr n MoMeHToN{ rrof lB,reHufl Apyroi i .  (BoaHltxHo-
I let{ ire repl{r iHa f lepnoAuqecKr] i i  o6fl3aHo c, 'roBy [epuoA, Koropoe
o_:l : ler laeT crrfHaJ't ,  I IoB'IopffIourl i lcf l  c IrpaBIl.rrbHbtMH uHTepBailaMIr.)
I t ( r . loB l . rHa paccrosHrrq  or  B [aAr rHbr  Bo. rHbr  Ao rpe6Hr  Ha3b lBaerc f l
:r. )i n"rlT\rIor:i (ll ) .

t la  l r rc .  4 .49  uso6pax(eHbr  ABe oAxHaKoBbre  cnHycor . rAaJ ibnbre
i i i r l i 13 l , i€ ,  c \ reu leHt rbre  OTHOCHTe"r rbHo ; tp l r  Apy fa .  COOrserc rsy lo rqne
i : r .1  i l l r r " rn r ) 'Ar , t  r r  A" ru r lb I  BoJH oAuI IaKoBbI .  PasHocr r  Me)KAy 3Ha-
i ' i  i l i l l  \ . i l  )  r  r r  ) ' :  np t l  AaHHoM 3HaqeHi l I t  J f ;  o f ip€ !€r f le rc f l  pa3r ' r l {q r1-
ei l  s t l tr t :e r,rex(Ay AByNrfl  Bo.rrHaMr.r.  Sro pas,raune Mox{Ho oltrcarb c
I l-o\ i ' l l l lbio c!a:onbro yr" lra O, a ero onpeAerreHue yf lcHurb ce6e c no-
! lol l l t r lo prrc. 4.50. l loocroe MexaHuqeaKoe rptrcroco6reH[e Ar'r f l  no-
' - r \  :eHr r : :  c l i r i ' co1 .1a . - rbHo i i  Bo . tHbr  coCTor rT  r4s  nvc la  paAHyca r ,  Bpa-
'ui ir  iotr.eioct l  c nocroflHlrorl  cKopocrblo. Kapau4,aru, '  saxpen,reHuuii
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Puc. 4.48. Peryaapuoe noBropeHue crr-
HycolrAa,lbHoir BoJtHbr :

l , -  g lHua ronnu; r4 -aMntuTyAa

Puc. 4.49. . [ ,ae criHl.coi l la,rbHbre Bo., lHbr.
Koropbre H:eHrrrqHbt no Qopue.

P.al ; luquq vexAy_ )  r  n yt  \J ts ct rcUu4gqe-cxoro 3Haqeurrg .y - rapaxr ipa:yror  p ie iocre
eag AByx as,reonutx Sopu

Fl_r__J_l__J
2 i 1 n 0

Puc. 4.50.  f lpocroe MexaHlqecKoe i lp l rcnoco6,, reHre
A,I f  BHqepqHBaHHt Cl lHycoufa, tbHoi  BOJrrHbr r ryTeM
Dpeo6p,a3o-BaHt i f l  Bpau{aTeJrbHoro, lBHx(eHHfl  B, , ruHefr-
HOe (4r. Pa3.rrlrque Me)KAy yrJtoM g paAuycoM AHCKA
u aMn,rrr.rryAori a_ Qasoaurlr ).rJov cr_ruyiolrAaJlbHofi
Bof lHbr (6) .  l I :o6paxeHa qacrb BoJHbi  coorBercr-
:ry51" 

H3MeHeHHro yf!'ra (D or HyJ,rq Ao 3HarreHur,
HeMHorliM 6o,lbuero 2n paguau, r. e. noqrr{ oAHoMy_

nojrHoMy noBopoTy . lucKa

:: :l:l^Ti.,_IIpHcoeArlIeHHoM K Kparo ahcKa, Bbrqepr{HBaer rruHrrro,
Ha oyMafe' ABlrrarcueficf l  c I IOCTOflHHOT{ cKOpOCTbIO rroA I{OH{OM,crepxHr. era auuns, rBd'rrercfl cnHycor.rAaJibHoii xpa-fr1i, rrMe-
f.T.:i..i.Y":y:!!!- 

a: r u ArrrIHv Bo'rHbI, npeAcraBrrrrouyrc co6ofi:
QYHxtturo cKopocrr'r Bparqe'r'rfl AricKa ri cKopocrri. ABrrxeHrrf 6yua-rH. 3HaqeHHe Y s rrogoM roroxeHui l  paBHo'y:A; i" ; .  

. . '^

Ec,ra uu xorrzM Bblr{eprl.rrb nor'iHyi BoJrHy, To roqKa 3aKpenJle-HIrq crepxHs Ha lrrcKe Ao"[xHa c4e"rram nbaHru? o6opor BoKpyrUeHrpa AricKa, r. e. noBepHyrbcfl Ha g60o Hiln Ha 2n paa:nin. nplA-NO,'IO)KHM' qTO MbI HAqI.IHAEM BbIqCPqI,IBAHI.IE NPU [POiI3BOTbHOM HA-qaJrbHoM noJrox{eH'r.r__Kapa'Aarxa Ha 6yMare, KoTOpOe Mbr Ha3oBeMHyrreBbrM. vron cr *.T{I 
^l1paHAaruoM, r{eHrpoM Ar.rcKa u fopr.r3oH-raJrbnofi Jrl lHrlefi Ha 6yuare r{Meer HeKoropoe snarreHr.re g ap;;.4'51). Ec.nu uu o npolecce pa6o*r c-np"6opolo-.a""". i t ." un"r,Ha paccroqH*e xi H ocraHoB,Mcfl ' To KapaHAar[ oKa]Kercfl B Torr*e..
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KoopAuHara Y roropofi paBua Asin(2nxilx*q). Vro.n d,i 6yAer
t2rr'nlX*q). B arux BblpaxeHr.rffx X ecrt o6uar AJrwHa sarucu;
Baxgo orMeTHTb, rITo HaqaJlbultti yro.n or:e B I.IcxOAHoM [o,'lo]Ke-
HvLt flBilfleTcfl nOCToqHHbIM AJIfl BCeX IIOCJIeAyIOUIHX gHarleHzti a&t-

n,rrrrryAbr KoopAIrHarbl Y u yrna a. KoucraHra g Ha3brBaercfl Sa-
aofi, $asoruM yfr'IoM, LIJII.I SasoBofi xoucraHroii. Tpu napaMerpa -

aMrrJlttry Aa, IJtr4H a BOJIHbI U QaeOOrtfi yf OJr - nOJTHOCTbIO O[HcbrB a-
nr Qopuy BoJIHbI. @asoeHfi yroJl cnHycolrAarluoti Bo,'rHbI r{3Mepfl-
ercfl or ropH3oHra,/I lsoli nHHnn, I]poxoAtulefi uepes IIeHTp.

Ec"rru l.r lr xoruM rrocrporirb ptA Bo,'rH pae,ruunoft $opurr, To A"'rR
sroro HyxHo I,t3MeHurb aMnJII{TyAy, AJIr.{Hy Bo,rrnbr u.nn Qasoanft
],ro,'r. Mo)KHo raKx{e on}rcarb Ko,cnHycouAaJrbHyro KpHByro, no rpop-
\{e r.rAeHraqHyro cr.IHycoIr4a;rrttoil, Ho xapaKrep}I3ylorJrylocx Qaso-
BbrM yriloM B, NslrepaenabrM oT BepTLiKaJIbHofi npruor?, npoxo4nulefi
qepe3 ueHTp ycrpoftcrea. IZHIrtvm cfloBaMLI, KoclrHycouAaJrbuas BoJI-
Ha or"' l [qaercfl or cllHycor.rAaJrrHofi no Sase ua 90o, u.nu ua nl2 pa-
,lnas. Ecnll K HaueMy ycrpoficrny [pncoeAuHr.nl 4pyrofi Kapar{Aail}
riaK aro yra3aHo Ha puc. 4.52, "to Mbr cMoxeM BbrqepruTb oAHoBpe-
MeHHo r{aK clrHycor.rAaJlbHyro, TaK H KocrlHyconAa,'IbHyto gonHu. Oqe-
BnAHo, rrro oHIt oTJrl{qalorcfl oAHa or gpyrofi To,'rbKo Qasoeuv yr-
:ro:,r. Mu MolKeM cyMMapoBarb ocHoBH[,re rpr,rroHoMerpnqecKue co-
orHo[IeHlis c rroMourb]o puc. 4.53, npeAcraB"rqrcuero cllHycouAaltb-
luyro Kpr.rByo. 3ro pasJroxeH[e AaHo B repMrrHax Qynxqnn Kooruy-
ca, Ho sKBr'rBa,'reHTHoe pa3"roxeHr.Ie, BeAyulee K ToMy )Ke cooTHoue-
HtiIo, ocHoBaHo Ha cunyce. ,[,onycruu, rrro Bo,'IHa Ha paccroffunn X
Ir.rri 3a BpeMfl X yr,ra4unaercfl qeJruxorrr. .IIp6a.E TosKa X n npe,re-
i lax orofo uuTepBad'ra Mo>Ker 6url oupaxeua B paAr.raHax c no-
rroulbro $op vy,rru o6pau{euun

0 : 2nxlX. (4 .82)
Tenepu xoopAuHarbr X uoxpunarcr r.rHrepBa!'r or 0 p.o 2n papltan"
4na y4o6crBa Mbr npeAnor'roxtrM, irro aMnJruryAa xpunof.i paBHa
eALIHHTIe. Tor4a ypaBHeHrre i<punoft rrMeer BltA

Y :  c o s 0 . (4 .83)
3ta al,rr"rrrryAa MoNier
nlrocTo y\,rHo)tieHrreM Ha

tItrc,tIo qrrK,toB, I(oropoe
luacrora) ,  l roNer 6 l r r l
ua r iorQQlqueur f t :

6srrr saN{eueua .1rc6ofi ,lpyrori ann,rrry1oli
xoa$QHrlueur A:

Y :  .4 cos 0. (4.84)
BCTpeqaeTcf l  BHyTpH ocHcBHofo  r rHTepBa.qa
yBelrHqeHo rrr 'ru yMeHb[IeHo yMHo)Ke.Hueu 0

I :  cosk0 . (4.85)
NIar{crlMyM BO,rrHbr HaxoArrrc9 B HarraJIe KOOpAH-
6r,rrl c4nuHyr e ,trro6oe rto,qoii ieHrle Bbiqt{TaHtleNt

Y :  cos(0 -  O) .  (4 .86)
erlt nrotru(lr.rKarrlrrr, ur,r nafiAeu, qro !t106afl KpH-

Kar  g3p11aoBaHo ,
tlaT, uo oH N,ro)Ker
Qa3oBofo yrr , ra q:

Kov6rauupya nce

2r.i



'P ; rc -  
4 .5 ! .  nocreneHt roe

,4,rn ror,re1onar"n.11:Itnt"" Qasonoro yrra or Haqa,' IbHoro srlat lerruJi C).
bHblx  3HaqeHHi i  x i ,  Y i :A  s in ( :n r r i , t+ (D)  I r  o r :2 ; r . [ r l . y+(D

Bar peryflf lpHori cfir{ycorAa"lbrJori Qopnrr,r MOX{er 6nrr sanucarra BBI INE

eu c,ro ft Has rre a er." 
" 
I:;J:d; lix ;,,-, ] lr'cr,roM urrx.rroB

986

(4 .87)
ua 6a-

n 37c 2m
2

1Lz

ztt 1rr 0

Pnc. 4.52. Crnycou4alruaq u KocHHy-
COri j l ,a,'IbHafl BOr'IHbI, COOTBeTCTByIOUIIe

BPAUIEHHIO AI-iCKA.
u r B - coorBerc?BeHno <fasoeue yrnbr ,qns
c ri H ycoH,qa JrbHoi Lr KocrJHycoI,Aa.IIbHorl Bo,rlH.
l l3o6paxeHue coq j :Berc rBver  H3MeHeHglo  y r -
ra (D or syrq ,4o 3HaqeHrg, neusortu 6olr,-
uero  2r  paAuaH,  r ,  e ,  oAHoMy noBopory

.!.uc Ka

: r rcu l r r i  r rHTepBaJr.  Tar  rax B c[eKTpa, ' rbHoM aHaJIu3e MoxHo c i ioM-
6lrHupoearl MHofo pagJlnqHbrx tapMoHIrK AJIfl [oJr_yqenirfl HcxoAuofo
npeveuu6ro pf lAa,  To r {HAeKc f t  ueo6xoAlrM Arq o6ognaqeulr f l  Bo,rHo-
eori Qopuur qacrHoro BrrAa.

!,a,ree Mbr MoxeM r{cnoJlb3oBarb rprlronoMerpfirrecKoe paBeHCr-
BO Arfl pasHocTrr AByx yrJroB:

cos (R -S )  :  cosScosR  +  s i nSs inR .
l lepenrrcao paBeHcrBo (4.87), no,ryqriM

Y n : AB cos (Dn cos ftO * .4n sin Or sin &9. (4 .88)

Pnc. 4.53. Cuuycou,la,r luas so, 'rHa. 06*
ulaq A"'lrrHa xpnnor"r panwa 2n pa.illraH

3rc nulpax<eHue Mox(er 6urr ynpoqeHo, ecr'r[ onpeAe,'r]trb r<o:$,,.pH-
Ul lei l rbl  ctn:Ancos qA u pn:Aa sin cpp. 

' f lpt  
erolr  noryoua*t

Yn :  aocos f tO * pe sin &0. (4 89)
.r l roSofr rpelreuHofi  png, xaxoi l  6n cnoxsocrtr  oH Hrr 6ol .n (rrcr i"ro-
t laq Tor c.rty,lair, I{orAa oH HenpepbtBeH IJd'I lI 6es usr'IoN4oB II .f, ' Ig I.:e;K-
Aoro 3uaqeHLrfl x Mo)Ker 6ltrt onpeAedrreHo roJIbKo onuo 3Haqe-
ut te Y) ,  \ , iox ier  6ur l  npe4craBd'reH B Br{Ae cyMMbr prAoB r(oc l luy-
corrAa"rrb l lb tx  BorTH, o[peAe,TeHHbtx raKf iM o6pa:ou,  rax t t :c6pa;ne_
l lo  Ha p lc .  4.54.  3ro -  Bbrpax{eHrre coorHo[reHrrg (DvDle:

y :  I  a , ,cos h01pu s in  40.
t ' -n

(4.!r0)

Jal leruM, vro (4.90) -3ro ypaBHentre ,rrrueiruoe, ?. e.  BCe tr" [enl ,r
cli.l a.\brBa rorcfl B Mecre. Ono 

- 
u anouuuaer no Sop lre iror,ii l itoM n a.tb-

Sylo pefpeccuro, Koropyrc ML,r paccMorpeJrrr 
'pii,Hee 

s sroft f, 'raBe.u.- \ 'paBHeHrlu @ypue rprrrolroNrerprrrecKue q"o'euot cos f tO a sin F0
3l(BItBa,reHTHtt clr-eneHubrl l  qvleHaM TaKI.rx Mgofoq/IeHoe, t iaK Xz u, r  ! \oe{y rh1 i r . , :e r r r , r  c { ' r ,  r I  g r ,  STr rx  q , reHoB Mofvr  6ur r  Ha j i leHbr  Me-
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Prc. 4.54. Pesyrorar c.roxeHrrfl 

"X"r.t#??ilr.rrr,Hbrx 

rapMoHuK KocrHycor.rAaJrb.

a -  $y ' t raveuranb'af l  'Jr f f  ncpBas rap'oHrxa- l :0,5. ,  A^:1._ (D1^0. :  6 _ BTopan rapMoHHKaA:0 .3 ,  k=2 .  O :0 , :  a -3pe r j a_ raou t t snxa  A :0 ,3 ,  t -C ,  O : lS " : ' r _ " . ' o# i i  r apMoHrKa4 -0 ,25 ,  k -7 ,  O :180 " :  arperbq rapu6uuxa, (')+ i,;^"ffyi:i,Jfi,'"#1.'i"iiill"ixfuJ'i'],l,1ul;ria,l"t" +"ix'f;,nrroc Bropaq H rperbn rapyoHHKH, (ar+(6r+(s l ;  u_
Maq rapNtoHrxf l  Al* tu l i f l l \ iant loc 

Bropat '  rperbg H ceab'

ToroM HaaMeHburrx KBaAparoe. OAuaxo ecJrH MbI nonblTaeMcs oqe.
HIITb 3TI4 XOEQSUqUCHTbI MATPHI{HbIMI,I MCTOAAMI.I II CCJII{ rPC6YCrCr
cnpeAe/'IIITb i\IHofo rapMoHI'tK, To MbI oqeHb cKopo croJlrueMcq c
fr e II p e oAo,'r r r [,i br N{ ri B br q H c dr uT e Jr bH b] M r.r Tp yA H O CT' M I.I.

fapuoHlluecrufi aHarns

E,c.lr epelreusor? pflA npeAcraB!,lffer 4eficrnure,rbHo nepuonuqe_
cKoe qB.neHHe, Nrbr  Mox<eM i lcro, ' rb3oBarb rexHHKy rax Hast ieaeMofo
rapMolli lqecKoro aHafllt3a Ailf l , pas,'roxeHr.rg. ptr!.a Ha ero cocraBHbleqacri.r. BpeueuHtre pflAbr, _o6naAarcuIHe ceoficrsoM neploAr.rlrHocrrr,
Bcrpe,rarorcf l  B nprrpone.  3ro,  Ha[p]rMep,  $nyxryaqr i  upunv.noa w
or'l l iBoB' ce3oHl{bie u3MeHeHIifl TeMrleparypbI, noc,IIeAoBareJlblrocrl,I
c . r loeB'  ouu tax>xe BKJr loqaror  3anr icu,  nopo). r {AeHHble raKr4Mrr  nprr -
5opar, ru,  xax 4nQpaKroMerp X-"ryuei i  (npeo6pasoBaHtre @yple ra-
KUX AaHHbrX gB.rrqercq cre[ [a, rbHor l  rerror i ) .  B 'pel reunof i  p"a Moxer
6urr coeor(ynHocrbro ua6.nrcgeHlri i n 4ncr<perHoM NrHoirecrBe ro-t leK'  pacro,rox(eHI{brx c  paBHbrN{ HHTepBar ' roM A n npocrpaucrse.  Ec_
'rr1 HMeercq n 3Trrx roqeK, oAHa rr3 KOTOpbrx ecrb t ro xoarpsfirur-
€HTbr aA rI pA pflAa @ypre r\ror]T 6brrl sbr,rrrc,'reHH ro cJrenvrcurr{M

28s

6

\- v ',

\nnr\n/\nn

r h n D l l \ ' . r l 2 M l

o
v,l -

3 r r  1 ' l t a e H e t l t l q  H e  c r o J l b

ur,t i i  e:;  l . ln, ' l ;  BI-,1 PalKeHufl
r ) r  l i J A H a X  l l O . l O > t t e t t t l e  l - f i
I  

-  _ -

nfl . t i r  oIpei(e. iTrlrb xax 2r

r) ' t  r  r0 UieHIl i l  I io3Qipl lqr lel lT

n - l
2 rr ., / 2ril; \- - ! : ] ; S t f l l  l ,
h l J " \ , t t j

i=o
n-l

2 Tt ) ', cos I z"ift-\.
k 4 J \ n /

i=o
cJIO)KHbI, Kali N{oil ieT [oKa3aTbcfl Ha nep'
B CKO6Kax ecrb npocro rIpeAcraBJIe[IHOe B
TorrKrr, ec"rlt o6ulyto A"rt{Hy npeueHHoro
paAHaH. B crr . r ry  rpI I roHoN{erpI IqecI( I IX CO'

B0 ncerla paBeH HyJIIo, & ao 1'np61,u"t."

(4.e1)

(4.e2)

(4.e3)

I l3MCHfl IOTC'I

a s e o r l A o
nepBoro  Ha-

(4.e4)

(4.e5)

n-l

o^: -J- I r,,
, T H

J  - v

6,r rc .1eul i t  B paAl iaHbl .
CnlreAe.rnn rioaQSnrlneHrli cxh H pr, lz-ofi rapN{oHrll i l l ,  MbI Mo}KeM

O II i) C]C.I IiTb A N,I N''II{TYAY BOJI HOBOii QOP IT,IST B BUAC

qro ecrb KaK pa3 cpeAHee npenaeui l6ro pn4a.  l4H4excl t
or  0 l  Hatra"r re npeveHH6ro pnra Io n- l  s  ero KoHt le,
n Jt.r toro, uto6r,r npaBll.nbHo nepeBecrt'I I lor' lox{eHl4e

Ar :1 ,7 f  t6 .
Oa:oebr i i  vro.n f t -o i i  fapN,IoHI{KH paBeH

@r  :  t g - I ( pn lan ) .

Bl rparxeHrre tg- l  osHauaet :  <<sai t t r l  y foJ l ,  TaHfeHc Koroporo 3aAaH>>.
Er- .1rr  B ArrcKpeTHOM Ha6Ope r0qeK Co6paHbI AaHHble AJI '  pef \ ' -

. lnpnoi i  cr rH\rcorrAr , r ,  To 4ucf iepci l l  sro i i  nu6opxl t  cBt3aHa c aMn"r l l l -
r1,1oii erofi so.rruoeofi Qopvru. B npege,ne Allcnepcilf l  ecrb npocro
Il O.'l O B II H a I(B a.[,p aT a a MII'll ' lTyALI, ]{,'l l{

sn2 :  Ar,2l2 :  (ar2 * Ff)12. (4.e6)
Tali riax reopeNla @yple yrBeplKAaer, rlro BpeMeHHofi pflA Mo)KHo

l) a cc),r arpnBarb IiaK c-vNrNry MHornx cuHycouAar't lurtx tityttt<uHfi u'nu
rz l  i ) r . toHrrK,  ro Arrcnepci l r r  BpeMeHH6ro pn4a gBJl f lercr  f lpocro cyM-
tnror i  . t r rcnepcrr i r  ernx caN{blx rapMoHut{ .  Mt t  uox<eu r losroMy BbIpa-
3t l rb r r rcnepcrrrc  f t -o l i  rapMorr iaxrr  r {aK r rpo[opl luoHaJlbHy]o qacrb or
o6tuei ' t  A l rc f iepcrr [  npevenH6ro psAa,  H3 Koroporo oHa 6u"ra nony-
'tetta. Ec,rrr N{br Bbrqnc"rrr.rM A;IrrHHbrfi p"A fapMoHr.rK, To Ar.rcfiepcl{n
T IOCJC: IOBATCI ' I b I I b IX  TAPMOHI IK  MOX{HO HAHCCTI I  HA  NCPI4OAOIPAMMY,
I l .rrl, I iari HHorAa foBopflT. lr:o6pasuru 4ucxperHuft u.rl. l  .r luseiiurtf i
eHepier l tqecxnf i  cnexto.  3ro ecro r io f lDocrv npeAcraBd' IeHI le saBI{-
crrl locrn rracrorbr H.rrrr Alrcnepcurr or qi.rc.rla" fapMoHHK k, tt tpaaw-
I l l i o l lHo  npenc raBnqerc r  B  n r r4e ,  yxasaHHoM Ha  pnc .  4 .55 . -  (Tepuu -
I I ln  3Heprrr r  r ' r  Ar lcnepcrJrr  f lBrr rorcrr  cr rHoHuMarurr ;  nepnut f i  H3 I {HX
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C n e q a a l s u r r e  3 H a q e H H s  y K a 3 h l B a I o r ,  q r o  n o r o R  H n e e r  e . n I l r c r B c H H b r r l  t r e p r o A f l , l e c K H i l  t . o J f l q -
l r L I I l  u i l K i t .  S t t e p r r t u  n p l I B e ; l e t { b t  a  K B a t r p a r a x  € , 4 ! I H H t I  u 3 N l e p e H l I t ,  x o r o p t n e  p a B r r b l  c o t L r M  q a -

ctgv rrof iua

i 0

7
I

9 (

n

b
n

CO

1 954

Puc. 4.56.  Mecs,nrui i

1957 1959 .|961 1963 1965 1967 1969 l-o4or
1956 t958 '960 1967 1964 1966 1g5E 19 ' , t0
noroK KefiB-KpHK, KeHryKKli 3a nepHoA c oxrr6pfl  1952 r.

ao ceHrn6pq 1970 r.

6ur anegeH B 3JreKTporexHHKe rr  renepb unpoKo r icno, ' rb3yercr  Bo
BCeX 06,laCTgX TeXHltKIt, a:Hail:/.Se ct{tHaJIoB u pacII03HaBaHr.{u r{3o-
6paxeHnf i . )  I4cxoAuurf i  creneHHor l  psA npeAcr-as, ' reu Ha pHC. 4.56.
BpeueHuori prA npeAcraBJrfler MecqqHbrfi croK BoAbr n Kefin Kpur
s KeHryxru;  AaHHbre npuBeAeHbr B ra6Jr .4.29,  nsnrof i  us [24] .  I Ie-
pHoAofpaMMa rroKa3brBaeT, qTo r.r3MeHeHHr Mecflr{Hbrx cToKoB r.rMe-
IoT foAuqnbr i i  (12-uecnr IHbl i i )  nepHoA, n, ' r ioc cJryqai iHat  r icMrro-
H E H T A .

Cnexrp, BbrqucJrer{Hbrr l  yxasauuuM Bbrr le o6pasou, r .rHorAa Ha-
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Puc. 4.55. I lepnogorpalrrua r{ecsqHoro roroKa Keiie-KpHr<, I(enryxnu

Mecsqnst f i  croK BoAbt B

T  a 6 n : n u a  4 . 2 9
Kefin Kpr.rx, (eutyrxu (n corunx amfiMos)

Or i -  Ho-  Ae-
rn  6pr  x6pa xa6p l

A n -  C e H -
Muri  I lnHs l . lu . r r ,  iv . t  

" "Ono
f ,u -  @ee-
Bapb parb N{apr pert

19.-r3
l 954
I lii5' r950

I 957
r 958
i 959
l 9c0
l q i l l
tfi62
l 963
I 9e4
1 965
I !r66
I 967
1t i68
1969
1 970

0
2
4
7
3
6
3

t 2
2

I

4
7
I

t 4
7

l 8  7  |
7 6 1 4

2 4 2 8 3
6 4 3 8 8
6 l - r 2

369 170 t2
5 4 2

133  14  30
48  18  4
3 8 8 7
2 9  l l  3
8 2 1 6
5 1 2

t 4  4 l  l l
t 4  1 5  7
29 75 16
27 66 17
14  6  27

5
z

6
t 0

106
I

36
52
6

1 4 1

7
2

l l 9
3B
22

l9 240 86 416 147 354
4 54 22 40 139 35

30 73 463 579 59 t97
13 59 637 469 192 28

t72 308 325 103 392 68
432 200 221 tt7 235 236
t7 270 195 t12 102 24

269 219 313 291 68 l9
79 204 295 532 476 414
i6 346 401 508 330 79

124 150 146 518 52 25
3 87 173 788 45 21

347 276 230 449 146 3l
2 48 281 79 202 332

357 97 161 466 50 476
27t 135 98 425 238 199
tt2 278 216 73 237 74
9l 130 389 29t 568 206

J I

8

ao
q A

l 9

364
159
96
l 4
l l
8

25
33
9 l
40
38

f l p r r r e q a H t r e .  ! , a H H u e  c o 6 p a H l t  t s - T e q e H H e  o o r a r o r o  o c a , 4 K a M f f  r o A a ,  [ a q f f H a t  c

. r r i ; r 6 p r  n p e r L l A y i l r e r o  r o , q a  I  r o n q e q  c e H T g 6 p e r l ,  a n s  T o r o  q t o 6 u  u : d e N a r b  r i 3 ' n o M a  n o c J l e -

l o i r i , I e J I b t s o C T l l  B  C e p e ! I { H e  : s l r u  [ 2 4 ] .

3rJiL.,aeTcf HeO6pa6OTaHHbII\ t  CneKTpONI Ll t lB, l feTctl  OUeHKOfI I ICTHH'

HOi0  cneKTpa,  n" l l t  cneKTpa coBoKynHocTH.  3TI {  OUeHKH CBt r3aHbr  c

oqellb 60, ' i rut i i l . ru craHAaprHbIMIl [ofpeuHocrtMI{, KOTOpble He Mo-

f\-T 6l 'rrb yNIeHbueHbI npI yBe.[Ht]eHrrr n no IIplrqHHaNI, Koropble 6y-

A-r 'r  oryr,qiueHbt B C,' IeA-VIO[ieM pa3Aele. HenOrOpue I '13 3THx 0ltr116cl l(

N , lOfVT OKa3aTbCE . lO lKHblNr l l  B  cu ,qy  cNre [ I I lBaHUg r leAo lycT l lMo Bb l -

COKI i - \  r taCTOT C Hu3KHMI t  qaCTOTaMu.  3 rU eHCOrue qaCTOTbl ,  AJ I I ' lHb I
IJO.TH KOropbrx  MeHbue,  qeM ABOi iHOe paccTof lH l . Ie  MexAy ToqKaMI{

onpo6cBaHl l f l ,  He N lory r  6 l t rn  o6HapyxeHbl .  Ha l iB l l cmax qacrora ,

t io iopz l r  N lo lKer  6ur t  o6napyx{eHa,  ecrb  qacrora  Haf iKeHcra '  ee

A,4r r ja  Bo, ' rHbr  paBl la  2A,  r le  A  -  paccronut te  MexAy nocJ ' leAoBa '
re.tLl i i ) l l i i l i  Ha6.[IOAeHI4flNIu. f lpf ir{ l ' iHy, I Io KoTopol? AHcrlepcul l  qac-

rot '  lne npeAe,'ra HaiixauCra CoBnaAaIOT c AIJcnepcusMI4 6ou'Iee HIls-
r racror ,  Mox{Ho JefKo yBI IAerb Ha prc.4.57.

Teint  He MeHee MoxHo crar t tcr l lqecKl lMl ' {  MeroAaMII  npoBepf iTb '
c)  luec ' l 'Byer  . [ l l  AoMi lHaHr] tat l  xoMIIoI leHTa B nep] loAorpaMMe. Kpure-
plit?, per{oMeHAoBaHHbIii <Duuepou, ocHoBaH Ha BbIqI' lcJIeHI'lH cneKT-

P nc.  4.57.  Bucoxoaueprerur lecKaf l  cHHy-
coHAa"lbHaf Bo, l t la  ( I IpepblBHcTat l  JM-

Hun),  t ta6,rrc4eHHat l  B Al- tcKperHoM MHO-
X(eCrBe Toqel( ,  Aaer OTt leT' t l IBo BUAHyIO
nonrrt' tilgxoit qacrorbl (cil,1oulIlaff ,'lu'

H n n )^ - l . -
b b  b o o o q H b r q  r H ' T e 0 8 3 n  a
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pa, ' IbHOrO 3HaqeHl l f l  SA2,  KOTOpOg npeBbtgaeT 3HaqeHUe Oi i2  eDe l teH_
Irofo pf l ,rra, cocraBJreHlrofo rr3 He3aBLrCUMr,rx c, 'ryqariHbrx roqeK. KpH_
Tepltr i  ocHoBaH Ha Bblr l t lcJeHl.nr orHolr leHu,

g: .s2- . , r /2s ' ,  (4.97 )
rAe s2max -  uar t6o,r t ru l t r? 

. ,nuN nepl loAotpaMMbI H s2 -  g,uc lepctrn

"_t^-t"t9 
o1l._Yeuu6ro ptAa. KpllrttqecKoe 3HaqeHne g Ans cneKrpa,rrb-

HoH BepoflrHocrn p p\aercs. @op;uy"rofi
l n p - 1 n n t

g= l - - e  ^ - t  
,  ( - t r . gg )

r!,e ilt:nf2, ec;ttt npe-ueHHoir pfl.q coAepx{ilr qer}roe qxcJro sa6.rro-geHur?,__rr n7: (n- l )12, ecnu l t  ueqeruo. Ec,rH npoaepreMafl  crara_
crll l(a g [peRbllxaer Iipllr l lr]eclio€ 3112t19sile g, To N{o)KHo npeA[o.no-
)rirrrb' rrro [epuoAHqecKag r(oMroHeHTa CyurecrByer. Ec.nir IIpoBe-
pteMaf l  crar l lcr l lKa He npeBocxoAIIT Kpl l r t iqecKoe 3Har{eHl . te,  To Ha-
6,rrc,'ta-elruii cnerirpa,rluini nrrn s2-u* MolKer tso3HiJKHyrb c,ryuafi_
uun, t  o6pasolr .

HenpepunHur i  cnexrp

. .  lapuorrr . iecr i r f i  aHa, ; l r3  I r  nocrpoeHr ie nepf iororpr iMn,rbr  l l . i i r r  . -ur-
Hel' iroro cIIerirpa rleleco,o6pasHur s rex c.[yqaflx, KofAa rrcc.re.!,ye-
trrurri nper,relruoli pa4 4ericrnrireurtHo nepogHqen. B [pupo,ne Bcrpe_qaercfl HeMHofo ecrecrBeHHblx tn,teuuti, o6,raAatouttx rtcruHnoft
| I ep l lOA I Iq I IOCTb lO ,  He  CT I I ITa f l  tB .qeH t j f l ,  CB f l 3a I JHL Ie  C  aCTDOHO] I I I qe_
cl t l lMu I { l ' lKJr la\ ' ln ,  TaI{ l lMl I ,  KaK MecqqHbte npi l , ' t } tBbt  H oT,, i l tBbt  l r " 'U. I
ce3OHHbre  I r : lMe I l eH l rq .  bo . l l uuHc reo  reo . r r o r l i qecK l lX  SpeX4eUHdrX  Og -
JOB i le  nepi lor ' r r r r recKire,  a c . ryual i l rs te.  f loc, re40eareJrbHocrb Ha3bIBa-
ercfl c,ryqaritrofi, ec,r[r otla Mo)r{eT 6lrrl oxapar{Tepil30BaHa To.rrbtio c
nor{olublo cTaTllcrl]qecl(l l .x xapaKTepHCTIIK, B npoTaBolor'Io>KHocTb
.lerel)MHHrrponaHuor? nocle.loBare.rrbHocrir, n xoropori cocrosHrre ivro-
N{er 6blrb roqHo [percr{a3aHo r]o ee r<oaip$uqueriraru. !,ax<e B rex
cr- ryqarx,  r (OfAa apeuenuoi i  p f l !  He corepxr . r r  4ef icranre.ubHo neprro-
.x.l lqecKIlx Ko\4IIrJHeHT' MeroAbI cnel(Tpar'tbHoro aHa.r]r3a rlo3BoJifl lor
no"qyqilTb rleHHyro nHQopuaqvro o roN{ rrpo[ecce, xoropul-r [oponr4Jl
. lJHrryro roc, ' leroBare. lbHOCTb. EoasLulructso speueHHdrx l r " :o"MoiKHo cql l rarb HenpepblBHbiMi l  noc, leAoBare, ' IbHocrgMH, Aax(e He-
cMorpr  Ha ro,  r r ro AaHHbIe r ror{HMco6lrparcrcx B Arrcr(perHoM rvrHo-
; r i ec r r re  l o r re r ( .  L . t s  ra r ( r r x  noc . ' t e . l osa re , i b l oc re f i  voNso  Bb t r ruL , r t r r b
Herr l )epbrBrrr ,Ui  cner<rp,  r r ; r r r  tpyrrxr t r r rc  cnel i rpar lHof i  [JrorHocrr l ,  rpr ] -qeM / l l lc I Iepcl l t  Bpe\ te l lHofo ps i la  pa3l le . r teHa nponoDurrot{a. tbt ro B
MHOlr iccrr je  r racrorr i l , l \  no.roc.  Helpepl ro i l r - , r r i  cner<ip r rMeer BrrA
I lenpeprrrBHofr  xpunoi i ,  nurpaxaloule i r  3aBr. rc l iMocTb / I i lcneDcrrr r  oTqacrorbr ,  r r  aHa.r rorxqeH HcrrpepbrnHoir  $yHXr lHH pacIpeAeJrer j r { f  Be-
pOnTtrOCreu C.  ; '1 l lCi lepCUf lN, t l t ,  npOnOpquorrs. r lbHbt \411 nJOtUaI f l  U r rOA
cnet{Tpa"rrbHor i  npl rnoi t  Mex<; ly  rpat{ lqHL, lMr. r  r racroraMrr .  O6utas n" lo-
x{aAr,  no, l  c f ieKTpoM paBrra oSurei i  Aucnepcrru npeueHH6ro pnla,
A. ' r f l  l ioropofo orra Bbrql rc . 'Jr ,Tacs.  Hao60por,  , ruHei iHUf i  CnextD ne-
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Dlror ' l r rqecKofo  BpeMeHHO|O p f l Ia  I IoKa3b lBaeT A l lcnepc f iu '  I IpHcyq l le

oI peAeIeHH bl NI HHAH B xAy a, ' lbH bI N't  q aCTOT a M.'  
Kax<;raq KoHKperHaq IIoc.te.[ ,oBareJ'rbHocrb ]ta6Jto.q,eHHIi,  Koro'

D\ - lO \ Ib l  XOTHNI  aHadrH3 l tpOBaTb '  MO)KeT paCCNIaTpHBaTbCq KaK C. lV '

q i  f rHa n  au6opxa.  i l3  6o . r lbu lo ro ,  Bo3Mox(Ho,  6ecxoseqHoro  MHo) I {ecrBa

Til l iux Bpe\, lel lHblx ptAoB, Koropble MofyT reHepIlpoBaTbcfl  r i3yqae-

] { t ) rNr r . r  npoueccaMr t .  l l o .nuoe NIHox(ecTBo npeveuuf ix  psAoB Ha3b lBa-

erc r r  aHCaM6" le r ' t ,  u  3To ecrb  KaK pa3 Ta coBoKynHocrb ,  r l3  Koropo i i

I I i . rura I(OIIKperHaf nlt6opxa I ' , l3B. ' lel{aerct l .
BpeueirHor? ptA Ha3brBaercs cral l , I{oHapHbtM, ec, ' tu efo cBoftcrBa

He rr3MeHflorcf l  co BpeMeHeM. fIpocrpaHcrBeHlIbII: i  pf lA C-reN{II i l ie

c i l  \ r r r r ) r l r  xapa l i rep I IcT l lKa lV I I I  Ha3b lBaeTct l  oAHopoAHblM.  t rcJ I l I  Bpe-

r reHt ro i i  p fJ .  noApa3Ae, l t i rb  I Ia .  N Ia . I Ib le  CerN, leHTbI  I {  cpeAHI Ie  nO BCeM

?rr rx ' r  ce fN, leHraM o ; l l ]HaKoBbI  (H coBI IaAa lor  co  cpeAHnM Bcefo  Bpe-

r reHr ro fo  p f l , la ) ,  To  B )TON{  cJyqae foBopsr  o  cTau l lo } IapHocT l I  I Iep-

Bofo nol)f l IKa ILrl} ]  o cral l l loHapHocrl l  B cpeAHer'I .  Ec"' t t ' i  s Aolo. ' IHe-
i r r re  r (  3TO\ ' l ! y  aBTOl ioBapUal IHf l  I I3MeHf leTCf l  TO"TIbKO C l l3N ie l le l { l leNI  . - l i l -

f i t ,  a i le B 3aBuCilMOCTri OT IIO.TIO)I{eHLIf l  BrlyTpH epelteHrioro pf l .4a, To

io i lo l ) f lT ,  qTo p f lA  o6" raAaer  cBo i lcTBoM cTaqHoHapi locT l4  BTOpofo  f lo -

l ) r { ; , l l i a .  3 ro  ceo i l c rBo HHorJ la  Ha3b lBa lor  c . ' la6o i i  c raUHoHapHocrbFo,

l i , -u r  c rauuoHapHocrb lo  s  6o" r lee  urzpo l (oM cMbtc" le .  Ec ; t t t  ece  r to -

treHTLr Bbrcuefo nopfAKa 3aBHcfr ToJIbKo oT "r lara I l  He 3aBllcfT oT

flo. 'rolr(eHnfl,  To pf lA Ha3blBaercf l  cl{ , ' lbHo crauuoHapHblM HJII4 06.1a'

:1 i rcT  cTauHoHal ) i locTb lo  B  cTporoM cMblc , ' le .
Ecr i r  epe l te l l l l o r?  p rA He ro . , jbKo c t l " r tbHo c ra t r t toHapeH,  Ho I I  Bce

ef0  c rar r . rcTr . {KH HHBapr raHTHr , I  o r  p fAa K p f lAy  BHyTpu aHcaM6.nq,
lo  a r rcar , r6 , rL '  l ra3bIBaerc . f l  3p foAnr recr {nM.  Muor t te  c rarncrvqec l i l l e
l i l ) i lTepr.rr.r  Teopilrr BpeMeHHbrx pgj loB o6.naAa rcr cBol?crBoM 3pfoAIIq-
HOCTn Tat( X(e, KaK OAHOMepHble C]'a' ,r i lcr l .{qecKlie I(pI.rTepII[  O6"[a]a-
rcr cnorlcreor,r oAHo3llarlHocrn Ar4ci iepcul l .  Ec,nu naul LIMeeM HecKoJb-
rio Dl)eMeHH(rx pnloe, f lB"rrf l Ioul l lxcf pea.IIH3auHflMlI oAHofo tI  Tofo
;.r ie c. lyuafiuofo IIpol lecca, To Mr,r MoxeM npoBecTll  r lpoBepKy I]x Ha
3 l ) fo j ' l r rqHocr r .  Boo6I l Ie  )Ke MF, I  I IMeeM To. r IbKo 0AI IH BpeMeHHof i  n r f ,
l l  B  3TOM C, r ly t12g HHKaKaf l  npoBepKa TaKOro pOAa HeBO3UOXna.  , \ l r i
\ loxe} {  npoBepr4Tb cTauxoHapHocTb no cpeAHHM 3HaqeHr tM L l  l l i l c -
I ie l )cnr r  - r l , { r r  eAr rHcrBeHHoro  apeueuu6ro  psAa,  npnMeHf l  f ,  perpecc i t to
l: . l l l  i loj lpa3Ae.rrfrI  pqAbr Ha cefr,reHTbI Ir I IpoBepqtl ,  OAHHaKoBbl .r ' l l l
3r 'rr  crarucrruor A"rrf  pa3, 'r l lqHblx cefMeHToB. Ec, ' tu Aa, To ptA f l8,1f l-
ercl co6crBeHHo craufioHaDIrbr\,r  u Mo)KHo npeAllo, ' toxI{Tb, qro oH
o6. ra . laer  csor ic rsoN, r  aproAnuHocru .  EcJr r  p f lA  He f fBr r re rc f f  co6cr -
i l c t l t lo  c ra r l loHapHbnvt ,  To  aHcaM6JIb ,  n3  Koroporo  oH l r3B" rer leH,  He
\ loxer  6 r , t r l  eproAuqecKuM.

14lrorAa np-eueHlrori  ptA N,ro>Ker 6lrrt  cAe,raH crauitoHapHbtM
rr l)rr I IeHelrneu npocroi i  npoueAypbr ypaBHnBaHH fl  ,  LrJrrt  BbIqHTaHIleM
.rrr'eiisoro rpeHAa rr3 Ha6rroAe'r.rfi, r. e. c noMorrrbro l,reroAa Herr-
\relrbu"x KBaaparoB BbrqlrcJrflercrr Jtr4*ei4*ag pefpeccua yi ua .i .lorAa ttoenii epenaenHoii paa onpeAeJlserctr KaK pt4 orr,roueHHft:
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rJ,€ 'r ; - nPeActia:aHHbre 3HaqeHHfl, onpeAe.rrteMbre c rloMou{blo
ypaBHeHHf l  perpeccHr.  Ec,ru r rcxo4rruf i  pn1 xapaKTepH3oBaJrc,  Ma_
".rr,rNr ri3MeHeHHe),,r ero cpe.qgero 3HaqeHHr, ro nonriri pl4 6yaa"t r \ {erb cTar{r roHapHoe cpeAHee,  paBHoe Hy, , r ru.

A.rrfl crauriorlapHofo c,ryuaiinoro epeueuH6ro pHAa, rBJrfl roilrero_cf f  HenpepbrBrrbrM rr  npeAcraB, ' rerrHofo lucxperuula ua60ponpaBrro-
I repHO pacf lpej le . r reHHbrx B npocrparrcrBe rorreK,  Uenpepl ieuaf l  AHC_IreJlcrrq (r.rrr auepreruqecxuft cnexrp) \,roxer 6r,rrl '  eriqrrcJrerra oA-Hir\ 'r rr3 ABVX Nrero.l0s. Eoiree uonrrri^u 60ree urjpoi(o ucnoiosyenoo,r,
l rerof  ocHoBaH Ha Bbrr IHc"reHIr I r  MHOfl ix  sHaqeHUI i  , ruHel iuoro cr IeKT_pa c noMotr_ lbro aJfopr . t ru; r  6urcrporo r rpeo6pa3oBaHi l f l  @yple.  3a-Te,1,1 3Tlt CnBt{Tp3r-rbHbre 3HaqeHrrfl yCpeAHrrrOTc, BAOJTb uaCrOr A,rrXrro.ivlreuuff cr.raxeuuor? orleHK[ H_enpepbrBHoro crreKTpa. Kax coe-
, r ,J 'er  u3 Ha3Barrr r r ,  6ucrpoe npeo6pasoaaHae @ypte oueno s$Qex_rrreHurri MeroA, a rrlrerrHo, ou npnnb4'T r( )Ke,'raeMoMy pe3yrbrary
:a n log2n aprrQverrr . rect*r . \  onepaquf i ,  i i  ro  BpeMq Kar{  Apyfre Me-rolu- rpe61, ror B brrro,rrH euu s, n2 onep a qu fi . llpri.q., u r*- l"our,ro*a_t tue @1'pre B Br iJe n

2

" , , - : *  9 l  Y , r , - i 2 . i k ; " ,  ( 4 . l i r 0 i' ,!'' 2

r :e  i :1 ' -1 -  l rHul rar  e i t r rHrJrra.  Bunc, lsesr ie npeo6pa3oeauir i i ,
; luxryeMbrx a" l foprr rMoM 6ucrporo npeo6pasonauaa' ,  @yple,  rpe6y_er l lareN{ar l i t lecKI Ix  I r  Bbrql rc . i l l ITeJIbHLIX HaBbrKoB, xoropue Haxo-
. r f f ' 'c r r  B i re paMor i '3r ' raraeMoro e sro i t  r (H' re.  f loerorry ooo,  na prr -BrrBaL.lI 3T1r lgrt ', XoTfl B HacTor{qee BpeI,{, 3TIi MeTOAbr Harr6o,neerurrpoKo rrcnoxF,3yrorctr B cIIeKTpar,rbtrol4 aHa,rlu3e. Or,rrrzqHoe BtseAe-Hre B Teopuro 6r , rcrporo.npec6pa:onaurrn Oypua uraara-"  a, .up"r_
):" ::, jl1:^^P_.^1"ep o v [ 43], x oiop urir ra r{>Ke A aer rrp il Mep br rrp u x,re-l le iJrJrr  obrcrpofo r rpeo6pasonar ina @apr,e n reor .pasHn.  I iepuuo oa_HCBoIIo, la fa lo l l {ar  CTaTbf l ,  nocBrr i ie t {Hao an.opni"y 6o,aapir .o npe_o6;asonau,r  @yple,  6 l r , ra ony6. [ r i i io i ]ar ia  Ar{eHT,, rbMenort r  l r  Ceu-AU.\ r  lzu l ,  oHa ocHoBaHa Ha MaTeNlaTf i r le-cK'x MeToAax,  KoTopbleBnejrBrrre 6rr.rrr eseAeHu Ky.'rrr _r Tnrcxrr iit 

j c"ip""iJniorl pyno-Bo.lcrra no aFra"rrH3y npeueuurirx pflAoB (6.nroutpearl ii j, n.riau"
:1..rL'.l ';^o1t Jj]l lp'^tylor oror npe,1,.,rel BecrrMa iurpoKo. HecNorr,-Ko 00'1ee c'apuf i  ivreroA nbrqucreHnq HenpepbrBlrofo cneKTpa co-cror i l '  B saxol<Aeulu npeo6pa:oi laHirf l  (Dyple aBToKoppe,rquuorrHoi i
QyHxurrrr  Bper. ieHi{oro polu. prronri i r l -  repBoHarrar,r lHo Eapr,rer-rov [5], sror NreroA /Iaer re ]Ke pe3)rnbrarbr, qro rr 6o",ree Hoelrri
ya]r :  6r,rcr.por.o npeo6pasoeaHun 

'@1,poe, 
orr "rerqe A,, is rroH'MaHfls,xorl Ir  He y,ro6eu /x"rrrr Bbtr{ i lc,r leuHfi.  

-OH 
€rl le rg11p6110 i lcnc.rrb3yercf l ,oco6euHo rorra, KofAa aBToxoppe; l f luaoHHa, 6yirnur" ,un*" ,rp",1_crats.irrrer rjHTepec r.i KofAa apeverruofi pr{A He oqeHb 4uruuurui. Eu_

o o l

3; teco s;
I ]  TOrl i ie

l i t rHc l t  Vorrc [29]  ,  nalpuvep,  o6cyx4arcr  3ror  Mero. [ , ,  a  l lee le '

lr i,r [64] npuMeHqer ero I( pe111eHrlFO rxAporeolr,oftlqecKl' lx 3aJ,aq.

Ilpeo6pasoBaHLIe @.vpte aBrot(oppe,'IquHoHHoii tpyttt<uuu .raer

airepr':ertruecNnii cnerrPi .q,' l t i  npeveHu6ro prAa, 3a.4a.HHofo Al1cKptlr-
i rb1; , r  t \ i i to l t {ecTBO}t  ur , t6OpOuHt ' ix  XapaKTepI ICTI IK.  E,HXItsC t t  VOrrC

[29]  raror  npeo6pasonaHl le B cJe; iyrc_x{e\ ' l  BI ]Ae:

T l ' ,  g ; 2 " i 1  '

a : - , / _ - i  )
2 - 4ncnepcnfl u,Inr 3Hepf rrf l B r{acrorHofi no.noce c ueHTpoM

f;  r r -aBroKoppe.r t rqr ta c . r laro l l  / ;  l raxcr iua. l l l t l t l i  i lar  B

.rL, roKol i l )errOI-paMi le eCrt '  L ,  i  : - l  -1 .

3aiuetr r l t ,  qTo 3To paBeucTBo oqeHb I IaI IOMI.1HaST KOt4nJeKCHOe

npeodpasonauue  @ypre ,  3aAaHHoe  ypaBneHI leM (4 .100 ) . - .O ,1saxo

pancHcreo ( ' l . l0 l )  uoxier  6ul r l  gua' l t l re" lbHo ynpoi l IeHo.  Xorq an-

ror{oppe,IIru.uoHHa.s Syuruux Mo)Ker 6ltrl sbtqltc.[eHa KaI{ A,'If l  or'

l , . i luaTeJlbHblx, TaK l{ , I , i l f l  I IOr-IO}KHT€,rlbHblx JaIoB, oHa cl l \ ' , l l {eTpliqH-a

orHocI i reJ IbHo J Ia ra  Hy" Ib ;  T '  e '  r I : r -1 '  I loarouy  Bb lqHcJIeHug ueo6 '

);oJ,uMo npoAer'IaTb To! ' IF,KOA,lf l  3HaqeHuit I  or Hy"If l  Ao L-t vt 3aTeM

pe3yr, ibTaT yABauBaeTcR. ,[ la.nee, raK KaK Harrl ] i  AaHHbre cocToflT II3

I iOHeqHOfO lvlHOX{eCTBa BeIqeCTBeHHbIX t{HCe"II '  KOTOpble paBHOM€pHO

pacnoJro)KeHbr B tIpOCTpaHCTBe, MbI MOXeM HCrIO"Ib3OBaTb yf lpoueH-

Hoe [peAcraBireHlle i tepe3 KocuHycbl, a ue..o6uryro $opvy. 6o'ree

npocror i  BHA ypaBHeHHx (4 .101) ,  npuro4u l t f i  g ; tn  e l t ' Iuc , ' IeHf i i i ,  ra -

i ioB:

s t '  :  Ai '12 (4 .  i02)

lJeo6xo4nuo pa6orar l  c  qacroraNl i l ,  a  He c rapMoHI lKaMu, TaK l iaK
cneuH@uuecxl ie , rar t t  aBroKoppe,r lquuoHHof i  Qyut<i1uu ue npeo6pa-
3vr,orcfl B fipocrbre KparHble npyf Apyry B qacrorHona Cnerrpe. co'
orHomeHne MexAy ,'raroM L qacToTon AaeTcq QopMy"roll

. /
I - -  -
I r  

2 L L '
(4.  ic3)

: '( 
,4, 

r; cos l"i 1')

( 4 .101 )

i- lc A - paccrotHue Me)KAy noc,leAoBareJIbHbIMI'I Ha6,rroAesurN{ll Bo
irl)eMeHHoM prAe, H i npeg,cran.traer rar< i-i i^ d'laf, TaK H i-ro cnelir-

l)ar' lbHllo no,'rocy. r{acrora i-i i  no"locrt ecrl f; II x3Mepflercf B I{l iK-
' lax Ha eAilHlruy (e1uuriqu re x{e, qro Ii eAI4HItubI A, paccrolurtR
l\le)t{Ay ,u,aHHbIMIr rouraun). Ec.tlu A usltepaercn B MIIJL'lI ' IMerpax'
ro f ;_saaaerctl B tlHK,'IaX Ha MUJL'IHMeTp.

Llcno,r lsyx ypaBHenl te (4.  102) ,  MbI  uo" lyqaeM raK HasbIBaeMbII l
t teo6pa6oranuni i  cner<rp.  I lz-ea craHAaprHof i  oruu6xH e xaxAoi i  t ts
CIICXTpar ' lbHbIX nOr ' lOC efo He, ' Ib3t l  CqHTaTb yAOBJIeTBOpI lTedIbHblM'

3ro npennrcrBr4e He,rb3q npeoAo,' ietl o6ttqsult o6pa:ou, yA.xl{Hflf l
npeueHHoii pa4 (yne,rrnqneas n-o6uee qllcro Ha6.lIoAesuft\. l ls'
BecrHo, qro rrpu yne"rnueHHu n i lplr QurcuponauHoM r' lare I n Qop-
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MI, lax nporrseeAeHur? {x i -X)(x1+r_X) yBeJrHqr. rBaercf l  KoJru-
r recrBo uu@optrauur i  i i  aBTor ioppeJ' r rqr{oHHan QyHxurrr  11 npr . r  oroN{
6-_v-ler ltN,terb_MeHbiu)'Io craHIaprH)/ro ouru6xy. O4uaro aTo HeBep-
Ho j l , r f l  sr2.  Exrr rc  i l  Vorrc [29]  

-noxast . r r r r ,  
r11s r iuQopuaq[q,  co-

re i r ; l iau{af lc f f  B xt i r i fo i i  oueur ie crreKTpa s. i2 ,  Iacnpocr l )aHgercg Ha
no.:l 'Jcy rracror, rrurpuua xoropofi BoKpyf f panna -l-l/n. l lo iuepe
YBe,r l rqeHrr f l  t t  o6u\as r rHrpopnrrurzr ,  co4ep)Kauaf fc f l  B Aprcnepcr t r l
clexTpa, pacnpeAe,rrreTcfl Ha yBe,lnqflBatoUleecr rjuc,Io noJlocoK
v]reiib[rarcurerlcl runprrri lr. B pesl'"rrnrare yBeJxr{eHue /, Ae.rraer
so3r,'roTriHori oueHr(y AHcnepcr.rr.r e 6o"'ree y3Ktix noJrocKax qacror, Aa-
Baf l  cMeuleHHyro oueHr{y r rcr r . iHHofo cner(Tpa.  oAnaxo oueHKa craH-
gapruoi i  ouru6xl r  sr l lx  6o. i ree v3Kr{x ro. [oc FIe v j lvquaercs.

Eapr"uerr  [5 ]  r repnr , re 1 'a ip l6ora.r  r terof  ynaeHor l ' reuur  craH-
laprr rof i  oru i l6xu B cneKTpar-rbHbrx or leHKax Ha ocI{oBe a. [ fopLITMa,
Ha3brBaeMoro , l r r 6o  MeroAoM cKoJ rb3 f l u l e ro  o r \Ha , , r l r 6o  d l l , r t rDauu -
e i i ,  . r n6o  c r , ' t axHBaHueu , , rn6o  npoc rpaHCTBeHHbrM ycpeAHeHueM.
AnroxoppenffurroHHyro Q1'uxquro Mo)KHo oirpeAeJrrirb B3BerrreHr{brM
rreror,ol{ ,raroBoro oKHa H,rH Qu,llrpa, [1 B3BerueHHat aBToKopped,ro-
rpaMMa N{ox{er  6 l t r l  npeo6pa3oBaHa B c leKTDa! ' I t ,Hvro o6. lacru.

Beca nprrgarcr  oco6oe 3HaqeHl le 6o.ree Nolrornur , I  , ta faM, xoro-
prrte ocr{oBaHbr Ha 6o,' lr l lev qrJC.rre ua6nrcAeHuft, qeu 6onee AJIHH-
Hbre , r rafn.  C lpyro i i  crcpoi rbr  ueo6pa6orasssr f i  cnerrp r ro i l ier  6nrr
Bbiqllc,l leH II 3are\{ cf"rla)l(eH B3BeIIlt lBaHLteM H ycpeAHeHxeM BMecre
c nI i r , ' rera lo i t l i l \ , rH cner{Tpa"rrb i lbrM[ 3HaqeHuqM11. MHoxecrso BecoB
Ha3blBaercq cneKTpa"rrbHblltt oriHoM tr;l i  Qlr.ltrpoM n qB,'Itercfl npe-
o6pasonaHrrer , r  (Dvpue .nafoBoro oKHa. O6a I , rero4a Iaror  aKBHBa-
,'reHTHbre pe3\'"rrbTaTbI, KoTopr,te t{o}KHo xapar{Teplr3oBaTb KaK CMa-
g L.rB :l Hrre rrr 'r rr cf Jaxiu BaHte Arrcnepcrrrl nDti M brKa louLlrx qacroT.

, \ {Hoxiecreo or{oH H.r  H Srr , r  r rpon p ac i  uarpr iea, , rocr ,  p  a3. l r rqHbr MH
aBTopar ' r l r ;  creMa oKoH, r rMerourar i  Har{ . [yqu]r re ceof icrBa,  npeAcraB-
, rser  co6or i  HauBbrcrxee xocrr r )KeHrre B ar{aJrr . ise BpeMeHHbIX psAoB.
O. rHo  r r :  ua r r6o . r ce  u l r rpo r (o  r r cno , rF ,3ye lb r \  oKoH -  9To  $ r rn r , rp
Tr , roxrr -XaHnrura,  xoropur i  B cneKTpa. [ rHoi i  o6. tacru r rNreer  BHI

. : . -  I  . 2  
' . .  I  . . 2  l _  I  . 2' t  

t  " : _ l  r  o  
- ,  

I  
' /  t l .

( 4 .104 )

I lpeo6pasoBarrr re @ypne { l r i " r r rpa Tl roxrr -Xauuuura B o6i lacrr l
J a f l  e c T b

l i " , ' -  I  
1 l -  . o . - l l  \' 2 \ t. l

(4 .1051

3ra Qo1tr r1, , r ta  onl ler feJ l rer  Beca aBToKoppe.r txu i rounof i  r lyur iunl r ,  xo-
lQpar-  ! { . ] ; IKo y6i ' tnaer  or  3Haqennn tX/o:1,0 npu Hy"rreBoM .r rare Ao
l iTr :0,0 nprr  NraKcrrN{a. lbr{oM lare l .  KaxiAsr i i 'xoerp$i iurreHr aBro,
riolt i)e.rlf lqnrr yMrrox{aeTCff Ha coorBercrByroululi eN4y Bec Ao BbrnoJr-
Hennf l  npeo6pa:onaurra @1'pr ,e.  VpaeHeHire (a.102)"  r rpHHHMaer Br . {A

/  r -  I  \
s , ' - 3 ( l  s l i l ' , r , cos2 . t t l .  ( 4 .1 ( rG )

1 _ l

29e

Moxso nPeAJIoxI4Tb I.I APYTHe
,'In60 B o6nacru qacror' TaK
n oAnoti  QoPve, ro a 4PYrorl '
OKHO HMCCT BI'IA

oNua, o6rtqHo .nlt6o s o6,'Iacru ,riaroB'
KaK HX npl lMeHeHI. re 6 l teaer  Jefqe ru

IIIupor<o licno.tttsyeuoe fIap3eHoBcl{oe

Jittl

V,

iraroB Nre)KAy HyJIe\{

, r raroB or  L l2 lo  L.

1  ' | , ,  I
" L 2

,, I lq r.,

Wr:2 (1 -

(+ .  1071

(4.  l  08)

1 I \
, -  

I  )

U L) '

I lpaxr i luecxaf l  cTpaTefxs  uccJre IOBaHl I f l  cneKrpar ' lbHb lx  xapaK '

. l .e;, , icrrrK C,rVqaiiHL,rx epeveuHltr pf lAoB BI{. l loqaeT cJeAyloutle

u a f l l .
l .  Ecnn Heo6xo4 l ruo ,  u36aBi l rL '  o r  rpeHAa l i ' l i l  ypaBr l r rb  AaI I -

, 'u ta ,  * ,u , , " .uHe xoa$$ l lq r leHrb l  perpecc t i l l  Y .1  ua  i  I I  3areM ua i t rH

o c r a r l i l l :  Y i ' : Y i * Y i .
2 .  Buquc, r t l ru  anro t<opper f lqx rc  l l cxoAHoro  pr4a  (ec 'nu  oH cra '

, r r rouapeH)  u . r l t  psAa n . iu ino"  Y '  en , lo t l  Ao  MaKc l lMyMa J la ra  I ' '

xoropni ' t  He f lpeBocxogut nl3. Hetioropue aBropbl peI{oMeHAyIor BbI-

lr irc, ir f lTb 6o, ' lee y3t{ i le nl)eAe'rbl A"r l f l  Malicl ' IN{yMa 'qara' Hailpl lMel;

nl\, nl6 unpr Aa>Ne n170.
3.  Buqnc"nr r r t  Heo6pa6oraHHyiO C[eXTpa! ' lbHy io  [ , r ]oTHOCTb S; - '

r rcno , r rb3y f l  A I rcKpeTHoe npeo6paeoeaar ie  Oyp le ,  o f l  peAe, l lenHoe ypaB-

i r e H H e M  ( 4 . 1 0 2 )  .
4. Cr,ra, l .rrrt  ueo6pa6oraHHnii  cneKrp, l lc l loJlb3yt OKHO TbIOi( l i -

Xausr rgra  (ypanueHr1e 4 .104)  B  Ka l {ecrBe cKoJIb3 t l Ie Io  cpeAHefo

rl , i r f l  rro.rryqeHllt l  cf, ' IalKeHHOii OIIeHKII AHcrlepcua c[eKTpa'

oqes l rAHo,  B  cneKTpzt .nbHoM aHaJ i l I3e  I IMeeTct l  MHOfo CI IOCOOOB

npuHflTr, peuteHrie, KOTOpoe o6_a>NeT B.rr11flHue Ha ol(oHqaTenluul i  pe-

. ,vnorur .  
^oHr r  

nn" ,poqarcr  sb l6op /? ,  A ,11Hbr  a l la , l s3Hpyen,1o f i  noc ' [e -

n'Ooutano"OCrtt (eC,rU 3TO HaXOAIITCtI BO B"laCTil  t lCC'le4OAafe.lr) ;

NIi l r icrrN{ztJI)t tofO d'Iara L; U Ot<tta, I IClO.lb3yeMorO A.' I f l  Crr ' laXHBaHHg.

ci: t :rr  Me;^riAy 3TlrMri nepeMeHHbtNgl r i  trx BJ1,19HHe KaK Ha pa3pe-

[ reHi le .  Tar {  r r  Ha 3Haqr {NrocTb o fJax{eHHofo  cne i iTpa o6cy)KAeHbI  I1O-

r l ) o 6 i r o  B  l i H I I r e  E H t u t u c a  u  V o m c a  [ 2 9 ] .'  
Bb tno , rnq f l  aHaJI i l3  Oyp le ,  MLI  I Ipeodpa3oBa, l i l  HaI l I x  AaHHble  H3

olnoft o6'{acrl t  s 1p1ttyro. Mlr uaqaeu c Ha6'r l lof.eHti i i  sa Qopuofi
r;aBncr.rMocrrl  3HaqeHltr l  Yl or I{oopAIiH&T Toqel{ npocrpaHcrBa i l ' r l t l

I lper, ieHII ;r ; .  | IOC,{eAOBaTe,IIbttOCTb TOqeK O6pa3yeT Cli fHar' I  I ' l r ' IH BOJ'I-

r roByro  $oDl ly ,  onpeAe. I leHr ty rc  B  nJocKocr l l  KoopAl lnar  X  s  Y '

B r iou bryuie .otop" t ,  qro AaHHbte HaxoAsrcq Bo BpeMe.HH6fr  unu
i t i )c lcrpaHciBeHuoi l  o6na"tn t t  3aBt lcr r  or  nepeMeHnof i  X,  o6o3Ha-
.taloul'efi KoopAHHaTbr ToqeK Bo BpeMeHa HJILI paccToqHl're. OnpeAe-
. l l lB Korr{ I IoHeHTbt qacroT B c l { lHa! ' Ie ,  N ' lb l  npeo6pa3oBaJIu AaHHbIe B
r lacrorHyrc o6"racrb.  @ugl ' rqecxag aHa,r lo f  Hf l  Mox{er  6 l t tu  u:o6paxe-
Ila Ha pflcyHKe, tAe [peAcraBr'leH e$Q-exr_ OTpa]KeHI'If l co.rlHeqHblx

"ryuefi or s"ep^a,noHbrx npr.r3M (puc. 4.58). Cson 6e-noro cBera N{o}K-
Ho paccMarpunarl KaK KoMnJIeKcI{yrc Bo,'IHoByIo Qoptnty' I{3MeHflIo'
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l l l I iocfi Lr TerreHileM BpeMeHU lr CocTctrulvlo Il3 cBeTa pa3JIHqHbIX
UL . ' ' ; o r l  ( i i . , i i t ; 1 . ' l uH  no . ; r l r ) .  f l p r r : l r a . {e r i c raye r  5ax  qac ro rsn l i  aua_
" I i l i - l i :TOl)  I i  pa3Je,r i t leT I1\ ' ( IOI i  Ha efO COCTaB.r t f l IOIqUe qaCt l I ,  B De3Vd,Ib-
T: l re r refo Ha r r rcr r . ree r ro i ryqaercrr  paAyra.  KaxAaq oNpaiueHHas
Iro.luCa or.i leirrrercH or coceAHeri nponexrl 'rouuori soHoii, l l lupHr-ra
xoropol:i nl)onol)rl i loH2r'Ibtrzr pa3HocTri i lx A.rtrrH Bo.,tH ]r,ri l i  qacToT,
a !nrreHCriut rocrb xax. l (o i i  ro , toct r t  npot to l ) i l t joHa, tbHa Br{JraAy AaH_
uoil x,runlr i io.,rHr,t tr o6qyrc ugregcrionocrr, I.IcxoAHoro nyuxa. I4c-
c. lc . ' ioBaHtre cneKTpa r rcror iHHKa cBe f  a \ {o) t ier  cKa3arb HaM r , iHofoe
o cTpoeHr.ri l l icToqHilKa cBe.t.a, efo rer\1IlepaT\,pe, IIprrl)o.l,e Beu],ecTBa,
ci\|03b l ioropoe ltpoxo.r,t{T cBer rr rari ra.[ee. Aila.lorttquo ficc"rte_{o_
Barr  I ie  qacl 'orHofo cneKTp a ra usot i  noc,r teroBare.r tbHocrH MOX{er  pac-
cKa; larb r ra l r  o  efo r rpx i loAe r . r  r rcror tHrrr ie ,  Aarb r rH(ropl lar l t r ro,  r ioro-
l )VlO FIe.r;b,rf l  I IoJIyqIITb HuKaKrrM Ap)' f l rM CIIOCO6Olt.

O l,lJt frTPb!

@rt lu rpo t r  I r  a3btBaercq  Mare t r  a r l  r recr l l i . r  onepa lop ,  xoroDbt t l  zs -
MeHrer sarauubri l .  npeneusoi l  pf lA s .qpy|oi i  epe-veuuoir  pnA, uiraen-
r4ui i  rpe6l,er,rr , , ro-r !opuy' .  Taxrre onc'parolbr r iasLrgarorcl-<QH.nlrpa-
I l l l>, TaK I ial i  f iepBoHaqa.r lbHo oHII n] leJcraB.It f l r ' ILIcb 3.rreKTpoHHLIMH
Qit"rorpvrcu:, lMtt qe.r] f l ] i t r ,  cocrofl l r lut l i i  ]13 cerr{ cortDorr. iBr,regtrf i  tr
evriocrei i ,  rrc[oJlb3ye]rbr.x Ar' t f l  ni , t6opouuoro [oAaB,[eHHfl Hr' tH yc]t-
re r r l r r  cneq l r r f r ruecKu- \ .  r racror  B  3 , re r i rpoHHLI . \  Cr . t fHa, lax .  Tenep l  re
x<e Qyuxur r r r  no  npeo6pa3oBaHrr ro  u r r ( rooaux  c r i rHa. r loB Bbr l rod , r r { r r ro r ' -
cf l  Ha Ko:rrrrbt ioTepax a,{aTeMaTl{qecKit\1[ QH,l lrpaul l .  ocHoelr l  leo-
puri Qu.nlrpaqun 6tr,ru sa,'rox{eHbr Flop6eprou Buuepolr n pa6orax
Iro crarrrcl ' r {qecxoi i  TeoprrH cBg3u, rr  3Ta reopuf l  HaxoArrr cnoe rrpax-
TrrrrecKoe npHi{eHeirue lpn o6pa6oTrie cei ic lrrrqecxrrx ci l fHaroB r{

Puc 1.58. f lpu:: ' la cr lxHr r{acrcrubr\{ i iHarH3aroposr, npeo6pa:_vroulrru 6e,ruir
cae i  (u  npocrpancrBer ruo i i  H , rn  apeveHrr6r i  o6 . racr r r )  B  eru  cocr rBr i r re  v r : ru  Dag-

HIJx qBeroB (o6racrr uacro,r)
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j laHr rbrx  a3pOQOrOCbeMOK.  B cn" ry  e rOro  6O, l ln t t l t c rBo TepMI IHOB

Teopr lu  tp l r l l rpaUrz l {  rpo} l3o l IJ , ' lo  He H3 KJ lacchqecKo i i  c ra rHcr l lK l l '

a  t ra  r tg>xeHepHoi i  3 " I IeKTpoHI lKu u  St ts l i x l t .
MeroAt t  reopx [  Qu, r l rpaqu[  f io r ' t y i t tu lH  Hau6onee u I I lpoKoe npu-

MeHeH;e  i lp t t  i lCCr- t€ ! ,OBaHI I I {  oTpa)KeHHbIX Ce i lcNt i lqeCl i } l x  J .aHHblx .

I l cc . teAoeaHIJe  Cet?CMuqect i t t x  cBo l iCTB OTpa iKeHr lb lx  c l l f l l a " r lOB OCI Io -

t l a r r o  r r a  C o 3 4 a H f i H  B x O . 1 H O t O  C H r l l a . l a  ( c e i t C t r . t t t u e c K r f l  3 H e l ) r H f f  n l ) O -

i l3Bo l lHrc f  B3pb lBoM AHHaMHTa HJI I I  Bu6paropov) ,  ro topuf i  3aTeM

{r r r l r rpyerc f l  B  pe3yJ lb rare  no f .noueH14q SHepf I Iu  cHrHa. ra  no  NIe f 'e

efo nl,Tel l lecrBIi f l  cKB03b 3eMHyIO TO'r l i l ly.  Bltcoxtte qacrorbl I Iof. ]o-

U la1OTCf l  6O. [ee  CI IJ tbHO,  TaK qTO np l lpO;1a ce i iCx l l l . leCKI l \  I ig , le6ar l l l i i

t r3MeHfeTc l  t ro  Mepe ux  nepe, lB l l ) l ieH l l t l .  ! ,o6aet tv ,  q ro  Bo" lHbI  HI I3 -

t i t rx  qacroT [epeMeUarcTCf f  qepe3 ropHble  nopOi ] ,b I  6o . , Iee  6n tc rpO,

rar{ KaK Haqa,' IbHbti i  OCrpuii  Bcn"IIeCK CTaHOBIITCfi CMa3aHHbI}I l l

, l c . ' ra6 . re l rHbt l . { .  Bb t . \o ; iHo l i  c t t rua l ,  xoropur : t  o6 l lapvx i } lBaercg  Ha60-

i )o I {  r rCBepxHocTHbtx  y i IaB.x t iBaTe. le i l ,  .CocTOl lT  I13  Orpa)KeH_l l t?  c t t r -

i ra . roe ,  Bo3BparuBlUu icn  u :  6o lee  r . r ,v6o t<ux  rop [3o I IToB.  K  co ; r ia -

.teHil ]o, noc,r le i lx nyreuiecTBll f l  oTpa;I ieHHble Bo"rIHbl clL' IbHo Ae$op-
) rupoBaHbI  t l  HX TpyAHO l i l rTep lpeTHpoBarb .

3aAaqa reo(pr . rsHKa -  yc rpaHl t rb  Hacro . : Ib l to ,  Hac l io i lb l io  3To Bo3-

] , rox iHo,  BpeAHbre  a{ r { re r ru r  Qus l luecxo i t  $H. rorpaut t t t ,  Koropb l r l

cer?cvuqeirHri curna"'r 6u,r no4nepxes. 3ro Ae,'Iaercfl [yreM o6pa-
6orxu cei icMH.recKrrx3anucef i  ut i$ponurau $ttr l rpaul l ,  Koropble
vcTpaHfl }or He)Ke,rraTe,rlbHble qacToTut, o6ocrpanT oTpalKeH[Itl I l  ro-
. taB.r r f lnr  uyN{ B 3ai luc l l  AO rex nop,  I Io I {a rpe6yeurr i i ,  uo oc.ra6-
.'reuHr,ri i  crrrHa,rr tre 6yr1er BbIAe.rIeH.

B cH.ny roro qro MHorHe ts03MylleHIIf ceiic\,{rlr lecxllx curHaJoB
LlacrorHo cof .qacoBaul t ,  reoousuxoe oco6el lHo l l l l repecylor  Su" lsr -
pbr ,  r ioropbre npeJ. I ]oqTl l re. lbHO reHepl lpy]or  I IJ i I  YCTpaHt l loT creul l -
rprr . recxrre qacrorbr .  Cef icu l tqecxaa QHnlrpaut tx  qacro [poBoAIITcf l
e  aro i i  o6"nacr l4 qacror  c  r loMoxlb lo npeo6pasonaut in @yple cei lc \ I l l -
I ICCI i } I , \  CHfI IAJIOB I i  YCTPAIIEH}I f l  HEX{€r ' ISTC,TIbI IbIX qACTCfi  CNCKTPA H

roc" i re i tYroulefo npeo6l)a3oBaHI{ f l  orQt t l i ' rponaHHofo cnexrpa o6-

i )arHo u ! .e i icrsrr reJbHylo o6" lacrr .  OAIraxo B Tot lHocr l l  Tor  xe npo-
I lecc ) ioTi ier  6r ' t r r  pea. l t t3oBaH npeo5pasonaHueM $l i , r l rpa o6. ' Iacrn
Oypue B pea.rbHble Aaltubte u i loc"reA,vloiueii cBeprKofi ero npeo6pa'
: l ( )Bal r r r f f  c  ce i icr r r rqecxl lMlr  3at l t tcrMIt  cHfHS,r ' toB.  Tat i  xax ar l t  QH. l r r -
1)l,r npetrHa3rraqeHbr I. lt l  i lpo)ioxiAeHtlf l onpeAed'IeHHbix qacToT H IIO-
j la B"rleHtrrr Apyf Hx qacToT, TO OHII H 33 biBaIOTCtl BIjCOKOqaCTOTH blMi{,
] I  I I3 KOq A CTOTHbIMII I I .T] H IIO.r ' IOC HbIM II  QH.] bTP A MU,

Teoper r ruec l i l r  MoIKI {o  nocrpo l l rb  coBepI IJeHHbie  Qt t . l l rpu l ,  I io ro -
pr re  6y , r .y r  r rpOn1rg11216 CI i fHar ' tb t  CneUl tQ l tUeCK] lx  r lacTOT I I  I le  npO'
I l vc r ia rb  .npyr r re  qacrorb t ,  Ho ra t i t le  Qu l t rpu  o6b lqHo rpy- l l lo  pea '
. lr t3oBarb. Kar npanur'ro, 3Tu reopertrqecKl,t  coBeprueHHble QlJ, ' Ibrpbl
r l le6vror 6ecxoHe.rHoro qttc, ' ta rI"teHoB. Ec,rrt  oHlr yceKalorcf l  Ao l lpl l-
e l , t reMbtx  pa3\ repoB,  ro  $u , rs rpu  caMH Har l l lHa loT oKa3b lBarb  BJr r7 f l '
l t l te  Ha er , rxoAHoi i  c I I rHaJ .  f Io4o6pars  Qu" ' rn rps t  raKr lM o6pason uo-
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xreT TO,,r b^o B brcor{oriBa J,[*HU r,poB a HH brir p a 6oTH' K, Ta ri r(aK Qu,,] bTpAo''r ir ierr 6r,ri 'n ;foctaroqHo nopbrLurt It 3r(oHo\lrrqecKlr BbIfoAHriM I'rr(o"i i{ ieH AaBa' b xopouyrc arrl l loKcr \Iaqrr rc rpe6yenoro 
*n, 

"or"oAa
cl l fHa' [a c  tuHrrNlur 'TbHbtr ' I  q ,Cr ' roM Her{ ie .TaTer ' lbHr, tx  ro6o.eerron. f lo.lpo6soe.Ir3,rio)ke'He reoprirr (przrbrpoB .".*";T,""tJ.;,_?;r lacror  conepr i r rc t  Bo \ , rHor i IX 

"nur( i ,o . ronur . r  
xHHrax.  ,& l r , t  xe o6pa_rHMcfl r( r{onrlerrryr.l^uj:- 6o.nee npo.ro,* rarraM Su,rrrrpon H r( Bo_npocaN{ rrrr.rpoKoro l icflo.rrbsoBa uni auc

MHotHx o6nacrgx.  
r r ! r ru, r rDrubdur. l l t  aHa. . I I I3a npenreHHdtx pr i roB Bo

,r,,,,1 ?,t#:[i".T.t;"#' 
xorop rrr1 Ao"I]rieH 9::1 l"qrep rHyr Qanrrp a-

1 1.x oa a ru rr rr ", 6 " "i?f ii?:'X #fi i6"1 :.: : " I I " u"i ̂ i' p "'' e n'n on p'r,r,
pau,au .oopou"J,e, pxorsuruii psA c ;l,"ffijiil 3xHll**l.m.Jyqaercf l  eHxoAqulur i  psA:

Ec,r u -u a B brxoAe r,.,: 1:rr,i:'r;!i[tip eAerreH Hy ro *",.l: :::l
i?^[?_f:_ro 0rr,161p Nro]Ker 6rrir auopaH raKrrM o6pasou, vroAercrBr{re/'roHsrfi sbrxol:Ti1 p".l ICj 6u"r Hacro.,rrxo, 6l,rsox rrpe6yeuonrv Bbrxorflrrde),), po,qy, 

"rino'r"no 3To Bo3Mox{no. r{ro6or3TO c-qe,'rarb, Bbiqrrcr'rriNr 
-a.qbx.{e'rbr 

4rinrrpa,_ xoropr' i Mr{HrrMH3rr-pyer cyMrry riBaAparo.B pa:uocrefr ni,xay'Jc1 ; fri.'e#ii"".ruy-roulurl rrareMarfi qecxrrri 
-ureroA 

oqerrb ninoru"u"T a.{fopHTM Bbrqrrc-J ' reHf i f i  xo:&orrurreHroe nuHef iHOt perpeccr ' r .  po6rHCOr u Tpef i re. lu[44] ta*' oqeHb noapoouo""; ';,.:;5;;rre.,rbHo 
rcHoe urr.o*"n,.,.3Toro Nleroqa,  Ha3blBael lo fo cxeMoir  Ha

plLI IbTpa. 
ruqL*rur  u u" \cr \ tu l l  Hal lN{eHbIr Iero I {BaApaTII t lHofo

Paccvorpiiu no1c19ri nprrN{e1l. llpgAno.lox<Hnr, qro exoAqrurrftBeKrop B u i reer : ' su^rnereHToj r r . '? r l i .  ,o rga  eH, rs r l )  ra r (x ie  co_, r repxr r r  nBf l  s , re l reHra  l fo ,  i , J .  T r i  rax 'cr cBeprr(oii nroxa u rp,,.oripa, ;;';;":i'J,:i,iT ,$:ll"lf3r,:1ff::
IC ] : [B ]X [ I ] ,

tcl
IC] :

Ec"ru t  l t t  t  xor l rM,
sa4auHouy [D] ,
crnErx ypaeueuuf i

rr'Trr B nrarpauuor? Qopnae
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i o l r l
fobo  l rbo l ,
Iottt frbr l

t * f t b o  f t b r l .

I
- f1 ' . l f- lo,  

l l
l fobo fob

;1o.9:..1!t"o,r( u: Qrrntrpa paBus,rcfl Her(oropoMyTo Mo}KHo Hanr{caTb cJrer,Iynuylo CricTeilry coBMe-

(a . t f iS

f oboag :do ,
f ob r * f f t , , : 1 , ,
o+ f t b , : 6 ,

tli:lt;il

'u','u,flilrl nt: i? i:i,il::]
'lIi:]

ti ?lnt fsl

i b n  0

lr, ho

o b t
(4.n2\

:li:i:Ii',!,1 (4,,8)

E1'r,e- l t  o6osHaqarl  Marpluy 3 , ' reeoir  qacrr.r  . repes Ipl .,Marprr.rnoe vpaBHer{rre nepeolr l )eAe.r leHo, r .  e.  l t } teercq rpr i  ypaB_
Herirf l c '4Byxlg Helt3BecrHLllrut. OAHatto ec,rl l o6e ,tacrlt yDaeueHltg
\'.\ iHol{r.rrr, Hj oluy l l ry x(e Be.{riqilHy, ro ypaBHeHae ociaercs He-,ily."Tljlil:.Tar, y,vuoxnn o6e qacrri ua rpaHcroHupoBaHuyro K
lpJ Marprru i ' ,  i lo , ' ryqrJM

[B] ' , [B] ff l  :  Ipl ' [D]
II.I I i

lbo
lo

qTo MOIKHO 3an lcaTb B Br rAe

fbn' + bt' b'b'
L boh, bo, * b,

feoSusnxu Ha3brBator Nrarpirqy e,reeorl qacrr.r aBToKopper,rqrllr-
oHuori lrarpxqeft BxoAa. flpaeaa qacrb rorAa ecrb KpoccKoppeJls-III{II Mex(A!' BxoAoM Ll BbtxoAoM. ,!,elicrnHre,nrgo, s,,IeMeurbl grl{x
Marpal{ He ffe,'rrroTcr xoaQQuu[eHToM Kopperqq]r[, a flBJrsrorcflHeuc[paBJieHHbrMr.i cyMMaMH KBaAparoB r.r KpocclpoasnegeHrafi . 04_HaKo 3HaMeHarer'ra .lrn6oro Koppe.rrflr{r{onoro q.ryeHa oAr.rHaKoBbr llnoroMy orcyrcrBylor; peueHrle sroro ypaBuenrrs 6yaer oAHltM ltreM )Ke He3aBrrcr.Mo or rofo, Hcnonrsyrcica .rin ro:QqiaqaeHrar xop-
l]:i111l xrru KBaAparbr H Kpocc.rpor.r3BeAeHrzs. peuieHue HaxoAnrcsoopailIeHr{eM Marpnrlbl, ctosulerl 

- 
e reeofi ltacru, 

" 
no"r"Aytouf"*yMHolI(eHr{eM Ha Ber{rop npanori qacrn. Ec,ru uarpHuy n .,reiofi ua_ctrr  o6oguaqrrb rrepe3-. [Rj,  a Berirop npanof i  or" i"- i .p. ;* [Xi , ;

ro " ry r r r rM [ i ] :  [RJ- , [X ] .  
r

uAHo r'r3 o6uux npu'laeHeHuri Teop,,u Qu.nlrpaqau cocror.rr B Hc-
:1.:lo^":^11r 

Bcrper{aeMocrn crreur.rantnoii-no.rrnbaofi Soprrln riJrr.r eequqlpoBoro npeAcraBJiegntr B HeKoropoM npelreug6u ps.qe. Aua.nll_

;1:#"#";Jr:'#;"1r#rffi ";l:#'"??#""^?"?t;l,r*lHerrro
I lycrb BxoAtlrlat j,oJrH-q _8. ecrt l2ll u rpe6yeuuft nsrxo4Hofi

fl,:i:j^:.I._.1_:.rA IDJ : t3091 . Orrr- upeAcraBrreHbr ua pnc. 4.59.r roAcraB. ' r f l f l  sru 3Haqeuun a (4.1 l3) ,  no"rryuaeu
(4 .111 )
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f";t

:ij,l:f;j:l[;J:fr , urf, ,,- l1,, , ,11,1 ;J
fs
L2

f5  21- '
lz sJ

r<oe@@aqrzeHru

r.r : Ii
:  [2 ,8o72
: l2, i l . l7 j

Bi, rxo4 Qrr . , r r rpa yxa3arr  Ha pf ic .  -1.59;  oqeenAuo,  MbI  He npeycne.q l l
n  co3AaHrrr r  qrrcroro ocrpuf l  [3  0 0] ,  Ho BbrxoA f lBJr f fercf l  oqeHb
xopoutefi anfipoKcu\{aq[eii. AeiicrBHTeJbHo, aro ecrb Hafi, 'ryquraff
Bo3lIo)KHac rnnpoKcr{1"{aufif l L,'If l  3Tofo qacrHoro BroAa n Su,rr,rpa,
COCTO'IuIEfO TOJbKO I i3 ABYX I IJ ' IEI IOB. TCNCPI N,IbI  }1OX{CM I13MCPHTb,

HarcrioJrbKo \opou Qlr,r;rp, cpaBHlrB ero Bbrxor c reM BbrxoAoM, Ko-
roplrfi Mbr xorer'rlr noJlyqrrrb. 3ro 4e,raercfl Bblt{uc,rreHttel,t outu6KH,
orr j leAe.r reHHoir  rax cyMMa r(BaAparoB pasHocrel ' r  Mex(Ay C w D:

e : (3-2,8572)2 + (0-0,2862) 2 + (0+ A,5712)2 :0,1428.

Ec,ru saArrb Ha BbrxoAe Apyfue cuflra.rbr, He flBr'rt louluect nH-
I(OM, TO B HeKOTOpr,rX C,' i) 'qar-x OHH .{a,XyT 6O,lee aQrlertusHuft
$H"rrrp. O6utrre runu Qrr.rrrpoB HocflT Ira3BaHr.{r nulnx (xeaApar-
r raR no,uHa),  Srr" rsrp faycca,  nu,ra.

CrraxnnanHe H BpeMeHnoii rpen4-aHaJIr{3

Bosuoxuo, rrau6oree rr3BecrHbre reo,rrofaM $rulrpsr-3To re,
iroTopbre npeAHa3rraqeHbi AJrf yMeHbueHlif l AHcnepci.rlr BpeMeHHoto
psAa. 3ro - f ipor]3Bodrluute Qn.nl'rpu, o6ulee Ira3HaqeHLIe Koro-
pbr-x-crJraAHTb AaHHyro noc.reAoBareflbHocrb; BbIxoA us Qtt.nrt-
pa-3To a l f lpoKcr{MaqHf l ,  TecHo cBf l3aHHaf l  c  BxoAor" I .  o6ocHosa-
rnre geo6xoAr.rMocTH TaKoro ripouecca @N,rlrpaqnu cocrollr B ToM,
r{To BpeMeHuoli pxA cocrour r{3 AByx KoMnoHeHT - <<AJ'IHHHo4eftcr-
tsyroulero> cnrHaJra Hrrr r  Hecyu,ero l tuQopuar lnrc t r  Har ' io ]K€HHoro H&
r{ero c,ryqaiisoro [IyMa. B cirry ero npripo!,n raroii tuyM AoJr)KeH
6nrr <<xopornoAerlcrsyrcqei;i>> xolrnoseuroii. f locxo,rrxy cufHa.[
rIa,:lo u3MeHfercg oT Tor{Klt t( ToqKe, a [IyM HMeer ripoTliBonoJlo;{i-
Hyro TeHAeH(rto, To cpeAHee IIo Hecr(o.rrbKHM [puMbrKa]oulHM ToqKaM
6yaer crpeMf iTbcq K 3HaqeHIr Io caN{oro curHa/ ' ra.

OAHu lrs MeroAoB crJraNi[BaHHs cocrolr B artnpoKcur,Ialrnlr Ko-
porKrix cefMeHToB HcxoAuofi nocJleAoBarer'rbnocrr.I f, 'raAKIiMIl JII{HHg-
\rH r.{Jrrr Kpr.rBbrMr{. Srtr xpunrte r,rofyr 6urr no4orHanbl I!{eroAoM
riarrrlcr{bri lux KBaApaToB c lroMoxlblo r.r3JTo)KeI{Hoii pauee TexHr{K}r
f)ef 1,rggg11orrHofo aHa,'rrrca. f inn atofi qe.i lr Han60.nee- [oAXoAfluIHMll
oxa3brBarorcr oproroHaJlbHbre MHoroq,rreHbr, TaK KaK oun rpe6yrcr
To.rbxo nepeilrHox(eHr{fl psAa qJreHoB u ua6,'trcAeuufi e annpoKcllMll-
l ,yeuoM cefMeHTe, 3aTeM cyMMI{poBaHHf l  H Aer ' leHlrg,  uro6u nony-
qilrb rreKoropufi xoaQ$uqHeHr aflnpoKcnMllpyronrefi rpunotl. Ec"rytt
i 'crrp$uuneHrbr Bblqficr'reHbl, MO)KHO [OCTpOHTb ypaBHeHI{e H IICXOA-

. ,  
; l , a l80  

- t t , ;7 l l l

|  +e I z,s;z: - I , l4j- l  I'  
I  1 ,4 :s ' ;  -  o , ;7 l l  I

{  1 , -1 i86-  1 ,1424 i  -0 ,5712J
0,28tj: -- 0,5712J

" l  ^
2 i  / \| / \1f 

i  \
JF --- ->--J \

;L \-/*
'lj r;,' t 3,i' E i ?fii ; $jr rff e?r;f {s': #i +il " J i it il{,1?T. i "1,, o,r,i j i;

? -- l
' f
of
r L

VMuoNarr  c" , iesa o6e qacrr  Ha IpJ',  no,ryvaelr

;ltfl-tsl

14cxomue

f lo4crauoaxa N.rarprrrrbr,resolr  rracTrr naer

| 0,338I _ 0.0953 I
L_-0,0952 0,2381 J

Qn,rttpa ecrl

f i , l_ f  0 ,2381 _0,e852- l  f r j t  r
L/,J - 

L_o,oes2 o,238rJLoJ: L_
iltiaJ;;ff"'"Tl'A'J1"^*?':'^j1r:lq, raHo Ha prrc. 4.be. Mrr rro-xeM orpeAe,rari u.o np.oOpl,[;;;;[:ri""' Ha prlc. 4.b9. Mr,r rro-
sosaHl'Iq n.puonuorrbHoro R,..'..,n.^.^ ^,,-:::j"tyj ero r/'Iq npeo6pa-:ffi 5J;"#.fff#il,x1"x1l"1;*1?ii:riJ:#:*,ff .;.i::,:g_"13;:
: : i i9 : -*" f i  xoa$Qrrur ' reHroB B onpene, ' f lK 

t r '1 ' r r '  r ro Jer laelc f l  no ' l -
3aAaHHoe  ypuuna ' " " i *  ( 4 .109 ) :  

) I [ ee  ypaBHeHI Ie  
Qr r . rL rpa ,3aAaHHoe ypaBHeHr.reM (4.10g) :

[C] : [2 I] * [1,4286 _0,52 t2].
Cneprra aMeer BlrA
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1,4286

0,5712l
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Hbre Ha6JroAeHHbre 3Iraqe]Jirf l AO,'IX{HbI 6nrr caN,retteHbr Ha npeAcKa-
sarrHbre 3HarreHrfl ?,. Ao rex rrop, noKa iropsAori alnporic,Nrr,pyro-
ueri r<punori lreurure lrric,ra roqer{ e cer^aeHre, r, lpltaia 6yger an-
npoKc'Mauuef i ,  noA'epxeHuor? MeHb[r l iM r . i3MeHeHrrrNr,  qeM r icxoA-
u r,re^H_a 6,1 ioAeH LI fl u, cJIeAoB a re,,t b H o, O o.,,Iee rn a.q,rofi .

O6uqHo noc,r reAoBare, lbHocrL,  He cfJrax i lBaercg pf lAoM Henepe-
KpbIBaIoilrIIXCtl cerMeHToB, Tai{ I iaK oiirr rr}relor pe3r{rre i l3., io}Jbr B
cBorrx 3BeHbgx. Buecro 3Tofo onepat(tir l cfJS]r{trBaHrj.rl cocrorlT B IIo_
crpoeHrll l  annpoKcrlM2ll l lu^ K Ma'xo'Iy cerr'IeHTy I't onpe/f,eneHIrfi
npeACria3aHrrbrx 3rraqeFl  n i \  ) , i ,  coorBCrcrB). ro[ IHx cpe, I l ]eNty ua6; i ro_
AeHHTO B CefMeHTe. c,re,1yr,ou1ilr? cer^neur err6rrlraercr ron. uro o"
r lepeKi lbrBaer Bce,  KpoMe oAHOr0,  ua6, ' i io leui l r  e  r repeou cefr reHTe,
H 3areM r lpoqecc I rogropf lerct .  I  lar ioueu,  r rcxof  i roe MHo)KecrBo - ta l i_
HbIX 3ar.{eHflercf Ha crJ'ra)KeirHbrr. 'r pn;1, no,'ryveulrurl r.r3 I{prBbrx, IIo-
AO|HaHHbix r (  3Ti lM nepeKprr tBarorqrr t rc f l  cet r {eHTaMn.

Tar xaN MHoxecreo xo:eQuqueHroB Ao,r )KHo 6ur t  orpere.rer io
I i  Bbl r r i rc , reHo Aj I f l  I {a}KAofo f iepeKpbrBaio iuerocf l  cer ] reHTa,  l r  r rnecr-
ct l loqrrl TaK t' l{e MHoro cerMeHToB llo BpeMeHHo\I ptrAe, Kar( r\{eer-
cfl xcx0;Llrbrx Ha6,rrc4euuit, ro ero satg;{irroir npouecc rla}r(e IIpil irc-
ti: l_t-::o_uunrr oprofoHa,rrbHbrx )iHofoq.rrerroB. o,lHaro cauu iio:Q-
QliuueHTlr He f BJIfl lorcs geo6xoAIrMbI:t{u, Bce, rrro rrar{ IraAo, _ 3ro
oueHKr.r  f ;  B {eHTpa, tbHbrx roqKax cefMeHTOB. C erara ofDaHrrqeHH_
eM Mo;KHo nepenHcarb ypaBHeHrI ' I  oprofoHa.rbH r , lN ] , rHof  oLl . rerroe rax,
I ITOObI  NOJYI {HTb AJbTCPHATUBHOC Id I {OXCCTBO OPTCfOHA. I IbHbIX qJC-
HOB, KOTOpbre I]pf l t l io o6ecneqar troJ] 'qeHue ol leHol( B uei lTpaJbHr,ix
ToqKax. Aera"'ru 3Tofo Mero,la nplrao,larcn caeuqr<uu u' lo.reelr
[48J.

f locro,rrny..Mbr uHTepecyeMcfl To,sbKo oqeirrioir n qeurparluoit
TOTIKe i<oportiol 'r _noc,leAoBare,rrbHocrr.r, n no,r)KHo 6nrl ecer.;. iar He-qerHbrM qf ic , roM. 3Haui i t ,  KaK KBaAparHqHag,  TaK I r  Xy6aunan xpn-
nue 6yayr uMelb oAHo H To >xe 3t{aqeHre B r{eHTpaJirrltou .rr,r.{xe.
f lpr r  3ToM g r to60N1 H3 sTHX C. ' ryqaeB 6yaer r rcro. lb3oBaHo 0AHO rr  ro
)Ke MHO)r{eCTBO BeCOB. 3rO eepHo H f.lrr KpriBbrx qerBeprofo tr rf iro-
ro noprAKa. KoHevHo, ec,rru K AaHHbrM noAorsart .eaHeiinyro cbvHr<-
I{uIo, To sHaqeHIte B I{eHTpa"rbHor? ro.{Ke 6y;1er npocro cpeaurri l ro-
qEK B CCIMCUTC. 3TO 3KBI, IBA,I ICHTHO BL,ICKA3bIBAHTIIO, TITO BCC qJCHbI
.nltrrcfiuoro oproroua,IIbHoro MHofort,rtella panuu l.

Ta6. i ruqa 4.30 orpaxter  '3 ; to lKeHHo€ Bbrne;  ona Aaer oproro_
HaJrbHbre no,'tr]HoMnar'tbHble BecoBbte Qynxquu (D A,rrfl HeqerHofo {juc_
JIA TOqCK B IOCJIEAOBATCJIbHOCT]i  TNf l  TIOP'AKOB KPIIBbIX 2 U 3,
a raKx(e AJrfl [oprAKos 4 N 5.

,[,"na euuonHeHl4fl cf,rra]KuBaHr.rfl c Ircro,tb3oBaHreM oprofoHa,,Ib-
Hbrx MHoroqJ{eHoB Mbr [pocro cBepHeM AaHHy]O [OC,']e!,OBare.rbr{ccrb
c MHoxecrBoM noJIuHoMI.Ia,'IbHbIX qJIeHoB Il 3areM pa3AeJ'IrrM pe3y.rjb-
TaT Ha cyMMy qJreHoB, T.  e.

c : Bra [r'i]
X rtl
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TaN rar MHox(ecrBo qr ' teHoB cttMr, ierpuqHo orHocuTeJlbHo ueHTpaJIb-

HOrO I{, ' IeHa' pe3yr' lbTaT OAI4HaI{OB' eCJII Ml, l  [pI ' lMeHiIM MeIOA CI{OiIb-

3rru{efo cpe.f, l lefo, I(oropoe ecTb IIpocTo cKo"lb3fl Iqee KpoccflpcusBe-

Leri i le MeI'KJV \ iHo)KecTBONI r l . leHoB II  Bpe], leHHblM pflAoM, Ae,IISHHblNi
Ha )o .  3 ror  npou,ecc ,  Bo3MolKt to ,  6o . l l t r rg  3Ha l ioM reo . ro raNr t  r IoA Ha-

3BaHi leM oper , teuH6i - r r  rpe l tJ . - r t ta . r t t3 t l  .  Cpe. l l r  . vpanueu l r i t ,  I I c t l cJ Ib3y-

etrrrrx A"rrf l  )rr ia3ar{FIbrx Bblue I leJeti ,  nl t t t . t , leHulr i i  su,r lrp I I Ieunap-

aa-To.q4u,  o6 t tuuo gant lcusae l t t i i t  Ka I (  c I ioJb3f lu ree  cpe lHee I r

BHAC

?, :+ i r7y t+ l !1 ) ' , ,  i , , y i  r ) -3 i r i i , :  r ; - , ) J .
,JO

EC, ' tu  c l tanuI ITb BeCa ypaBHeHLIf l  cKoJIb3f f rqefO cpel r rerO LUet t -

i lapAa c oitrofoHa.rlbl ' lbIMll no,rl.{HoMIla,'IbHbiMIl qJIeHaMIl, [pIIBeAeH-
i rbrMlr  B ra6r .  4.30,  To MbI  yBI IJ .HM, qro 3To I lpocro l<BaAparnoe
vpaBr{eHlre, HaTflHyTOe MeTOAOM HaI'lMeHbuI4x KBaApaToB Ha flf lTb
ToqeK., [ ,pyrne cr , r tax{ t tBalout te ypaBHeHHt,  I lc f lo"{b3yeMble Bo Bpe-
uess6r.r ipeu4-aua,rrr3e, TaK)Ke lu6o LiAesrI{qHbI, .nu6o oqeHa Hano-
Mi{H a lor op rof oH a,IIbHbIe MHof oq,rIeHbI. 3ru cr"l axuB alourue QyHf gl '1.lr
orrricaubr B K,xaccr{qecxofi pa6ore Vlirrexepolt It Po6uscoHou [60] '
FI a pnc. 4.60 npe.lcraB,'reHbr pe3yJrbTaTbr cfJraltir iBaglrs BpeMer{HOf O
pflAa KaporalKa cKBaxilH c rloMolrlblo pa3rHqHbIX ypaBHeHnii. Co-

BCeM, He OqeBI,1AHO, ttTO 3TIi $yHXUttU CKO,'Ib3fIIerO CpeAHerO qBJ'if l-

rcrcn SrtnurpaMII, Li"rtIr ltro rlpoqecc cKo,' lb3tlurefo cpeAHero Mare-

T a 6 n n t r a  4 . 3 0
Op'rorona,ruuue nof l t tnoMHaJtbHble BecoBble Qyuxqtt t t  AJI f l  annpoxcuMaqul l

(crraxrxeauun).  OyHxqr l  npcMo Aaer o l IeHKy cpeAHero 3HaqeHl{ f l
B noc,ler.oBareJlbHocrn Il3 t roqex, r\e n-HeqerHoe rlHcJto or 5 1o 17 [481

l { B a A p a r n c H b I e  H  f i y 6 H q H b l e  q n e H L I

5  7  I  1 1  1 3  1 5  1 7

Llrer ibt  qcrBaproro I i

n  7  9  l l

ngroro I i0pt. ,1r(oF

1 3  1 5  1 7

-3 -2 -21
t 2 3 1 4
t 7 6 3 9
1 2 7 5 4

- 3 6 5 9
3 5 4
o a o

1 4
o l

-36 -u
9 0

4 4 9
69  16
84 21
89 24
84 25
69 24
44  21
9 1 6

-36 I
0

- l  I

-78 -21
-13  -6

4 2 7
87 18

l o o  o a

t47 34
162 39
167 42
162 43
t47 42
122 39
87 34
42 27

- 1 3  t 8
-78 7

-6
-21

1105 323

5  1 5  1 8  1 1 0  2 t 4 ! t  1 9 5
-30 -55 -45 - 198 -2850 - 195

75 30 -10 -160 -2937 -260
131 135 60 1 10 tcs l t7
75 175 120 390 3755 135

-30 135 143 600 7500 415
5 30 120 677 10125 660

-55 60 600 I 1053 825
l5 -10 390 10125 883

-45 I r0 7500 825
18 -160 3755 660

- 1 9 8  - 1 6 5  4 1 5
r10 -2537 135

-2850 - I 17
2t45 -260

_  195
195

)ro 231 429 429 2131 46189 4i99Xio 35 2t 231 429 143
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NIATI, I I ICCKI.{  3KI]HBAJCHTEH CBCPTKC AI]YX BEI{TOPOB, O,qHAKO OHI. I  TIOJI .
I {ocTbIo 3i iBl lBa. I IeHTHbI,  t {To 

"r lefKo AoKa3aTb, LICIo"tb3vf l  r I I IC"r leHHbtI i
f lpu h{cl), pacc\{oTpeHHr,ri i Bbrrle. Heo6xoJIl.ro npeA,ocTepeqb qr{TaTe-
Jlfr '. AJrv. TOfO r{TO6br ricrroJrb30Barb t! lr.rrr.p, Har?4euulrri NicroAo}r
Hat iMet lbrurrx xBaApaToB, I (aK B3BeneHHOe CK0,r tb3f lUIee cpeAHee,
a i lc  l ia i i  uer ioropui i  BeKTOp B cBep' f r ie ,  ueo6xoArr l ro o6par l r r l  no-
Ilrr 'Iori 3.i i3Nrer{ToB $rr.rrlrpa. 3ro suaqr.rr, qro nepauil 3.rreMeHT
Qttnupa craHoBHTctr IIoc.xe;iHrilr q.telo\.1 ctio.rtb3fl ir ler.o cilcAHero,
eropofi- f ipe.qflocJ]e.r,Hri\{ q,rreFroi{ u 1'ar.r Ao rex nol), rroKa [ocJIeA-
urii i  a"rrerveur He craHer UeilBbtN{ rr,TeHotl B rJbipaiKeIII i l i  ctio.xb3rii l ie-
ro cpeAHero.

Tar  xax Qu,r l rpr , i  cr i ] i , \ terpHqrrr r i ,  r ,o  coBepueHHo He oqe'HAHo,
qro nopflAori g,rreMeHTon e 60JluuHcrBe cKo"rrF,srurl4x cpe4uux 6u.n
u31leHeH Ha np_or l rBonoroxuuf i ,  r .  e .  f ;1r . : f r_ j .  B reoQneHuecrrrx
i lD I {  MCHCH LI  f i  X 6O,TIUI{HCTUO QIINITP OB' BJTf l  IOTC' ACH M METPIITIHbIM I , I
a o6pauieurre co6creel{Hofo nopflAKa 3,1er{eHToB A,rrfl I icno,,rb3oBa-
HItfl B CKO/'Ib3fiqeM CpeAHeM OKa3bIBaeTCf, KpI.tTItqecKI.IM.

. Mlr ceiiqac rrpH.MeiluN{ AByx3.rreMerrruufi acHMMerpHrtecxnrt
rf u "r rr p, B birrirLr,rreHH r,rft nep noH auaJrbHo l.rr r Bpe MeHu6ro p r4a

. . . 0  0  0  2  1  0  0 . . . ,
rJ _KCTopoM 

qltrareJrb ! ' refKo Mo)Ker y3r{arb BoJ'rHoByIo Qoprrry pt,tc.
4.59, nnoxeHHVro B rroc.ireroBare,rbirocrb HyJreft. ecna iroilaior{ Ko-
e$$uqrreuron Qn.rrrpa o6parurr rr r.{cfio,'rb3oBarb B KaqecrBe tsecoB
B cKo.ub3flil le]! cpeAHeM, ro pe3yJrbrar 6yAer raxofi:
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Oprorou a,roHbre MHolcq,re i rbr , t .ar ix ie r \ {orVT 6 i , i ro  n oeo6Da3oBaH bI
TaK, qTo6i , r  Aarb Aplr for i  no. le :u l r r j  T i ln  BbrxoAa $u, tarpa.  Xopouro
ti3BecreH cnocoS BbtqucJleHrsi nepuorl npoLi3BoAHoi.r no,rl lrror.lnalr-
uoi i  KpHBot i .  f lepnan npor4-?BoAHaf l  Moxier  paccMarpxBarbcq KaK
Mepa u3tyleHeli l lg IIaKJoHaro.lt-itt j teltoii ntigtl l  Hd'tr.r cKopocTb fi3Me-
IreHufl 3HaqeHufi I/. Ec,rra I yne,urruneaercr H,'rH yMeHbruaercr{ BHyr-
pli HHTepBaJra c npuMepHo frocTofllruoft cxopocTbro, To npou3BoArlat
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Psc.4.60.  Pe:-y,rsrar t t  crraxt i . rBalr i ts  roc, te i loBare' lbHocr l I  3 l laqeHlr i i  xapora; t tuoi l

ruarpaMr.rbr  B cr iBalKHHe c noMoulbn pa3JrrLrHblx 1 'paeuet lu i r  [26,  puc.  4.2]  :

d  - -  r i c x o x l l l i r  . { a H H r r i e :  6 - d  -  q u c , r o  q r e u o e :  i  ( t r ) ;  9  ( a ) ,  I i  \ - ] , .  l 7  t e ,

eroii Qyunurn IIa 3To\,r IIHTepna.re 6yAer 6"rusxa I{ Hy"llo. 6o'[ulrran
I IO " lOx {UTe" r l bH2 f  I I . r ' l t l  O IpH I IaTe " r I bHa f l  I l pO l l 3BOAHa f l  yKa3b lBaeT  H i t

cxarror(  r r3N{eHeHrr f l  HaK,rroHa,  Bo3lro}KHo, o6g:augut t t  cKaqKy cpeAHe-
i o  3HaL leH I r f l  I i J i l  Ha ,T IU r l l i r c  OCTpOfO  n t { r i a .

Ec"rn ro l rouf leMar KplrBar onpeAe"reHa oproroHaJlbHblM t t l toro-
r rJel roN,r ,  To npof i3Bo; lHaq Mox{er  6bl rb BblpaxeHa l lepe3 OprofoHa, ' lb-
Hbre q,teHbr. Tar xax Hac [HTepecyeT To,'IbI{o Bblqlicr' leHne npoll3BoA-
lroli nollfoHseuoii "rri l i l i lH B I{€HTpar'IbHoii ToqKe ItHTepBa"IIa, To iIoJIl l-
HOMrra, ' rbHoe ypaBHeHEe Moxer 6urn nepenHcaHo raK,  r l ro6bl  npf l -
Mo Aarb 3Harreurre npor . r3Bo,r ,Hor i .  3ror  npoqecc onr lcaH CasuuKIr [ l  u
forreert [48J, xoropble Aalor raK]tie ra6,rrl iubr A.irr Haxox{.l,eHrtfl nep-
Borl rr Bbrcruux IIDoH3tso.IlHbrx oDToroHa"rIbHbrx \4uororlreHoe. Ta6,1.
-1.31 co4epx<lr q,' ieHbr A"rs HaxbxAeHnfl repBoft [polr3BoAHoii, nst-
rb re  i l 3  pa6o ro r  [ 481 .

Oneparop nporr3BoAHofi ucno"rns,vercfl B TorlHocrt{ KaK cr.rrax(t 't-
narcuuf i  Qunlrp B AByx cd ' Iyqarx:  r t t6o rp l t  cBeprbtBaHIru t rpot ' t3-
BoAHbrx q,reHoB c ucxoAgori noc.rreJoBareirbHocrblo AaHHHx, .[u6o
ruar  Ha6op BecoB B cKor ' rb3f l l r .eM cpeAIIeM. , r l ro6oi i  u3 sTr lx  npoqec-
coB Aaer oTK,rruK,  Koropbr[  3KBuBareHTeH noAfoHKe noJI ] lHoMI{a. i Ib-
l lLlX KpuBblX K nOC"rreAOBaT€;'IbHblM CeIMeHTaNI lI BblqHCr'leHIIiO IIpO-
rr3BOAHbtx rrolfoHfl eMbIX KpHBblx.

Mu uoxel r  yBuAerb pe3y, ' rbrar  nprrMeHeHrrs o leparopa npol l3-
ro4Hori K npou3BolrbHor? cryneuqarofi QyHxquu, npercraBr'IesHoii ua
puc.  4.61.  Kpyrof i  yro"r r  Mex{Ay rByMf l  cerMeHravl l  Bpe}re i lHoro pf l -
. ]a  BbrpalhaeTcrr  KaK I IHK B npon3BoAHof i ,  n  to BpeMf l  KaK ocTaToK
I lpeMel lHoro pf lAa HMeeT JoKsr- lbHbl€ npOX3BOAHbie,  paBHbie H-V. [ rc .

flo"rlrrour.raJbHbre cr,-ralKuBarorrr4e Qu,rlrprr Moryr 6blrb HC-
no,r rb3oBaHbr B cor{eraHuu c Qrr , r r rpauH 4uQQepeHr{r4poBaHuf ,  ec, ' l l i
rcxoAHbrii BpeMeHHorl pflA coAep)Kr.rr raK MHgro ou[6oK, rlro npo-
u3noAHbre craHoBtrcf l  HeHHrepnpernpyeMbrMH. B ra6t .  4 .32 u na
plc.  4.62 [pr . rBeAeHbr 3HaqeHf i r  nop]rcrocru,  H3MepeHHoI i  B HeQrr-

3 lo  n  ro r {Hoc l i r  ro r  x (e  i )e3 j ' . . iLTar ,
HeHi . te \ , r  onepauHl t  cBepTr i t r .

n

1,+286

0  . . .
yb t  I l o , r t v r t  r t . lH  I I p i lMe -

2 0 * 307



T a 6 n a ( a  4 . B l
_ Opronona,rarbre noJrnHoMnaJlbHbte Syurqun Aas nepnofi npofiseo;ruofi.oynxqun npflM-o Aaer oueHKy nep"ofi-nporiroanon J d";;;;;;?;il.noJlHHoMr'raJrbHoft xpunofi, no.qnonneruofi n tt roqxax MeroAoM HaIlMeHbIrrHX

KBaAparoB, rLe n - HeqeTHOe qr{cJro oT b nO l?

I lpoueao4Hal ry6u.{Horo }rnoroqJreHa q MHofoqresa qe.TBeprofi crercHs [, ig]
7  I  t I  t 3 l 5

;i
1l---
6 L

Puc.4 .61 .  Cryner r , ra raa  c l rynruur ,  cocrorura f l  I r3  noc , te . foBarenruocre i i  eA l rHr rq
ri  rpoeK (a). fpai luuecroe lr-;o6paxeHne nepeoir nporr3BoitHoir cryneuuaroi i  Qyur<-
{urr, Bb)glrcal0Hsol 'r  na ocrt l 'B! r,rrrrrr. lerrrroi i  xnalpariruHoii  no,I irHoyr{a"rrbHorl an-

npoxculraqnu (6)
a

t l l l l l l l

r 5 1 0 1 5 2 0
H o M e p  c K B a h t r t H b l

o a  l n  ? ?

PIrc.4.62. I4:r 'repeuua nopltcrocrr,r.  cle. laHrrbre c nHrepBa,' IoM 10 $yroe (3 u) n
cKBariurre, upo6ypeHHoft cnno:s uc{rrruori  pe:epayap Ha apKri{qecxou no6epexte

AJr rcxn:
a -  neo6pa6oraHHbre  , raHr rb le t  6  -  nepaax npou3Bor r ,uar  Heo6pa6oraHur tx  AaH(HX

Hoir cKBalKHHe. Ha pnc. 4.62 Tax)t{e [peAcraB,reHbl HX rlepBble npo-
LI3BOAHbTe lrr 'r l. l , CKOpee, nepBble npoH3BoAHble KBaApaTHqHbIX QyHK-
qHft, noAorHaHHbIx K noc,'teAoBareJlbHblM MHolKecrBaM il3 nffTIr ro-
qeK. I43MepeHufl nopgcrocrtr o6JIaAaIor 6onntnofi I ' I3MeHr{LBocrbIo,
qacTHgHo  l I 3 -3a  H3MeHq I . {BOCTI I  3Kcnep l JMeHTaJ IbHb IX  AaHHb IX '  I {O  TaK '

XC B CHJIY TOTO' I ITO I{CNOJIb3OBAHI,{C OqCHb MAJ' ICHbKI ' IX O6bCMOB

npo6 npunoAur K HenpeAcraBure,rbuoi l  BbI6opKe I ' I3  pe3epByapa'  Xo-
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1 s 10 rs zo zS--lo-ls
P,oc' 4'63' Cr' taxeHulre SHaqeHrrf toprcroc* rr3 ap^ruqecKoir cu.eaxirrru:

a - A a H H b t e ,  c r J I a x e H H b l e  c  n o M o r q b t o  n s r r q J e H H o t o  K B a , a p , a T f i q H o r o  M H o r o q n e H a ; 6 _ r r e p e a a
n P o H 3 B O A H a r  c f r a x e H H b t x  ! a g B b t x

rpu.r i l rpaqurr c Arcltepcrrel i  noc"rye $u,r lrpaulru. Heo6xoAlMbte cvN{-
\ lrrr i {BaApaToB Anfi  BL,rqrrc.Ter{I, I f l  Al ict lepcI ' lH Tal ioBbt:

;{.Tf l  l .{cxo,1;{oro Bl)e\reHHofo pffAa

S i o  = - : l ' ' - ; ( I t ' ' ,

S S n o ' -  X Y ' - - 1 - 1 \ ) ' ' ' ,
" rr*

AJr t I  p f lAa ,  I lpoue l lue fu  t lePe3 $r t . t r ' l p

ssr : :i '- -l- rrfl ',
n

l ; r t  or t<; tc t i ruuf i

ss, : - - ]_ ;qy- i ; ' .' n *

I l l ) i i 6 , ' I t l x ie l l i i oe  I IpOUei {T I {Oe OTI IO lueHt lc '  CVNTM I iua ] {paTOB I lN leeT

s u r  ( S S r / S S i - { ' )  1 0 0 % .  B  e r n x  p a B e H C r B a . \  B c e  c y M M H p o B a H u q  n p o -

BCjlf lTCfl IrO 12 nal lHbINI TOqlia\I  l lcxo.l .Hou IIOCJIeAORaTe'lbHOcTI{ H"[ l{

rro roql{aM cr",rar*ieHHorl noc.reAoBare.rbl locrtt .  B qactuocra, orNle-

TTIN{, I ITO BI,IqIICJ'IOTCfl IBA 3HAqEHiJ' I , ' I f l  CYMMbI KBAAPATOB TIEP.

BoHarla, irbHbrx AaHHblx. l leDsas lr3 I IHx vr{t trblBaer Bce roqKll  AaH-
uofi  ncc,reAoBare, 'rbHocru or l :1 Ao n, BTopafl  BK,' l rcqaer ro. lbl(o re

Ha6.rrrcAeHrfl , ,  Ai ln Koropblx Bblqltci l f l lorcr oIt ,eHKI.I  I ; .  Taxulr o6pa-

3oM, u3-3a IIoTeDIJ .r,aHHblx I{a KoHIlax cr. latxeguoii  nocJe.loRare.rtr ' -
Hocr l i  rJb I  H\ ieeM n* -n- ( tn - l )  .  Xorn  B sToM cJ lyqae,  KaK l I  B  per -
peccucHHoM aHaJIu3e, MoiKHo 6u;lo 6u oxit t ,q,arb Bbtno.r lHeHIIn pa'

BCHCTBA SSo* :55 'ASS.1 ,  TEM HC \ IE I ICC CIO HET B METOAC CKOJIb-
3qulero cpeAnero. 3ro nl loucxoAlIT I lo rot i  nptlunt{e, qro BbII l f ic.[e-

Hne oueHoK Yi s6nwsv, KoHtloB nocJleAoBare.nbHocrt{ AaHHbIX orqac-

T I , I  ocHoBaHo I {a  Hc [o" ' rb3oBaHHI I  gHa. IeHl t f i ,  r re  B fo . r f l l r l t tY  B  Bb l r tHc-
Jleuue SSo*. I- IoaroM.v 3HaqeHl4e f iportet lrHofo olHoulelt t{ f i  cyMM

KBarl,paToB fBJ'I feTcfl  rrpi l( l ,uurt<euHLI\{,  l i {)  efo l \4ox(Ho t{cIIO.l t3OBa'f b

Kar (  [ r , l {a3arc" r l  eQQer i r l tB l loc r t t  r tpo l tecca  @u. l l r i taqr r t i .

A HAJI H3 B3AI,I  MO3AM E H g EMOCTII

H a pac.  4.64 npe4claB, I IeH r l t r lorerr . {qecxt t f t  crparurpa@nuecxrr i ' r
p 33pe:i c 3 a l ioJ,i l poBa liHcil noc"leJoB areJ'lbHocrblo p a3JIuqHbIx JIHTO-
.rrofl]r iecKrrlr pa3HoBI4AHOCTeft IOpOA. EC,rU BbI IICC,TeAVeTe 3aKOAH-
poBaHHyro IIoc,'teAoBare.rbHocrb, To 3aMerHTe, .qro B Heft- qacro

BcTpeqarorcr  nocJler ,oBare, lbHocrrr  A*B-C u A-D*C. 3ro ua-
Bo-rlr Ha Nibrc,' ib o roN,r. qro cocrottHttf l B n D KaK-To cBfi3aHbl I i
oJIHo Moxer 6lrl l  3aMeI{eHo ,cpyful"'t n npeg,,laraeuofi noc,'IeAoBa-
re.lbnocrrr. 3ro ceoricrBo AByx u,rlr 6o,ree cocrogHttft Bcrpel{arbct B
O, lHONl  I I  TONI  X ie  OK l ) \ ' ) l i eHn l i  Ha3b lBaeTCt l  83aHMO3aMeHt l eMOCTb IO '

3laqeulr-c nopncrocru ("  o/o) ,  
_x3lrepenHble B npoAyKraBHoM

cKBaxr,rHbr,  npt6ypeHuof i  Ha apKTl. tqecKonl  no6"pe*o"
I lpo6u errru c uHrepna.torn n J u

T a 6 a n u a  4 . 3 2
cloe aeQrnnoii
A,nscxl,r.

(Bepx) 1  13 ,2
2  t 2 , 6
3  1 4 , 3
4  16 ,2
5 t5,2
6  1 4 , 1
7  n , 2
8  1 5 , 3

I  6 , 7
I  O  I 2 , 8
n  1 4 , 2
l 2  1 6 , 3
r 3  r 5 , 4
l 4  1 4 , 0
l 5  1 5 , 0
t6 23,2

l 7  1 8 , 9
1 8  2 2 , 5
l 9  2 r  , 6
20 23,2
2 1  2 2 , 8
22  21  ,7
23 20,0
24  23 ,4 lt

2- , t  2 l  . 2
2 6  2 t  , 7
27 23,0
2 8  2 2 , 1
29 22,4
3 0  2 l  , 8
3 l  1 9 , 8
32 24.7 (Ocuonauae)

rn rpaQrrn repnof i  r rpousBoAlro i i  rc 'o  r ro^a3r , lBaer Ma.cr i r la , / rbHoer ' r3 iv ie l reHue , .oprrcrocrr r  n o6pa:{e c Ho} lepor f  r  o ,  orunoxu. 'B r rcx0.L_HbIX  AAHHb IX  TAKJ . I (E  OXA3b I I ]A }OT  B . I ] i I gH I IE  HA  OCTATKT I .

.  
Ha prrc '  '1  63 [pe; ICTaB'xeHrrr  l r3Mepe'r f l  noprrcrocrr  roc.1e cf , ! : i -i lvrBa Hlr.B nnrnq"regH br \{ KBarp aruqH ir Hr Su.rl ipou, xo.o 

"i 
orr"or"B nopucrocrr r  MelK. t ) -  aepxuef i  l r  srx iHef i  qaci .q l ' r  perepn._rpa co-xpaHflroTcfl, 60'rlurrre $;rfKTla[r[r or rorrKrr K Toqrie norauarorcff.Ecnr t  ueo6pa6orassure AaHlrbre 4el icrcure. l r ro cocraB,reHbl  KaKcMecb <<rcrrrHHbrx>> ' 'oplrcrocreri co c.ryuar?aurlrn oau6i*orn, Tof 'TaAKaf l  annpoKcr ' rMar lHf  Nroxer  '1aeart  60. lee o"rusxl ,Lo- i  4ef icr -BUTedIbHOCTf l  r iapTrrr {y  u3MeHeHtrg nopucTocTrr ,  qeM HCXOAHbTe AaH-n D l c -

f lepnar np-orr3BoAHaf l  c f , raxe 'Hbrx AaHHbr\  Ta K)r ie  l rpel r raB.r re-Ha Ha puc.  4.63.  feHoe H3MeHeHi ie-_[opucrocrr r  r {exAy npo6anrur  cHoMepaMrr  I  r r  l6  f fcHo r ror{a3aso.  Kax 'u c. r re, loBa,ro oxr . rAarb,  BCenpoH3BoxHbre ocrarrio_B cr"raNeuHor? xprreot? 6.rusxrr * ny,frleoSu:uxu ycra l raBJuBaror  xa.rec iBo e i r , rbrpa,  r rcc. rervH r{ac_
rorsnir cneKrp ,ro H rroc.ne Srrrr_rpauur,. ur'*. i i .r ir;; ;;;;_;e yria-3brBalor  Ha ro,  xax Qi l " l t rp  ger icrn l ,er ,  f i  Ha ro,  HacKo" lbr io  Bbrco_rai l  eQ$exr oH ,1aer .  i \ { r , r ' r , rox;ern,  uo-onn, , r l  npocror l  arranrrs 'aI iaqecTBo tprr , rnrpa,  cpaBHrrBarr  Arrcnepu. l rc  BpeNrer iHoro l l f l . l l ]  Ao
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Puc.  4 .64 .  gacra  qer r , rnpy-
qneHHori . .prt".pr6"uei,. , i
nocJIeAOBaTelbHOCTlI BHIa
A-->B+C n A+D+C

AByX COCT0SHHft, cKa)r(eM

r1 ricc.rreAoBaHrre STO|O rB,IIeHHg 6nA3Ko
r(  Bbtr rBJreHr i to rpynI I  cocTorHur i , '  3apaHee
Ire oqeBl l t rHbrx.  Taxue LIcCJle loBaHtr t
npI IMel i f lJ I lCb B pa3JrrqHLIX 06. [aCTgx,
r ia l i ,  I ra I  j ) r rMep,  n l ) r r  aHa,r l r . r3e qacTei i  pe_
qi l  i l  aBToMaTr. r3aui lH I lpouecca doronDa_
4)upoBarrr r f l  [46] .  3rr r  verogu nfeacr ia-
. t t f f IoTcf l  nepcleKTI tBHbrMIt  i l  ! r f l  r rccJe_
AOBaHrr f l  feor . tot lqeci { r ix  AaHHbtx.

Ana. l^us Marptrubr  nepexoi lHbrx Bepo-
f lTHOCTCII I IO:TBOJIf lET YCTAHOBI-JTb ABC BC-
r ] I I r i r rHbI :  83a i lN{O3aI le r r f leMocTb I iepBoro
nopf l ; l r {a  cJ reBa r r  83ar rMo3aMeHrreMocTb
nepBofo  nopf l I r ia  c I IpaBa.  Sr r l  repr , r r ru r , l
I lo3HuK, . I i r  np tJ  r rcc . leAoBaHHi l  H ' l  f t I {caH_
Hbrx  TeKCTOB,  B r iOTOpbtx  cocToq l i l t r l
nper lcTaB" leHb l  C; lOB8Mt i ,  a  qTeHI Ie  OCy-
rr lecTB,r 'r f leTcfl  c, ' IeBa HanpaBo. Ec.rt t t  sa
Kari lr iurr-. i r i l60 AByl{f l  OTAe!' IbHO B3fiTbt}I l I
c"roBaNri l  nocrofHHo c.nel lyeT OAHO fl  TO
rie c.r loBo! To OHII MOfyT 6sItn gaueHe_
Hbr Apyf .a,pyfoM. 3ro qe, 'reHne Ha3brBa-
€TCfl JI€BOii 83AI.IMO3AMCHqCMOCTbIO, TAK
Kati c"rroBo, KoTopOe frIOX{eT 6ttro saN.{e-
HCHO APYIHM B NOCJIEAOBATEJ'IbHOCT}I.
pac [o , ra faeTcf l  cJeBa.  f IOCXO,r lxv  c rna-
THfpa0ilqecKae I]ocJleLoBaTe,lbHOCTkr qn-
TaroTcfl  cHu3y BBepr, TO 6o,,ree yAo6_
HLINI B STOM C,ryqae f lBr ' i f leTcfl  TepMrrH
< < B 3 a r r  y o 3 a  l t e H q e M o c T b  c H H 3 y > . , \ i a f p r r u a
']CBOI? 83AI{MOsAMEHflEMOCTH NOJIVqACTCfl
i l3  Marpr r r {b r  nepexofHbrx  Bepof l rHocrer i
B pe3v.[bTaTe Bbrq]ic. leHrrf l  oTHO[reHHft
rrporrsBe.letrrr I ' r  cTpori M aTpHrlbr.

f lpe,qno.rroxuna, qro Mbr i .rMeex{ MaT-
prJUy [epexoAHLIX Bepor r rHocre i r  nopng-
Ka mXnL,  r le  P ; ;  -  Bepof lTHocTb noJry -
qeHI' l t l  cOCTOtHHs ,4; nOC,{e cOcTOsHrig
Ar. OruoueHr.re rporriBeAeHlrft, ofipeAe-

,r ' l f l toulee lTeByto 83atIM03aMeHfeMocTb
Ar  V I  As  paBHO

!,.r i l  HaxoxAeIrIJs 3gaMeHarer'rf l Bo3BoAr{M B KBaApar Ka)KAbIft are-
NreHr crpol {  r  I l  s ,  cyMMIlpyeM r iBaAparbr  no crpoKaM, I IepeMHo>Ka-
etl c,vMNlbr r{ HaxoAL{M KBaAparHbrfi xopeHr H3 sToro npoLI3BeAe-
Htiff. A.rIfl HaxoxjleHl,rfl r{uc,,'ILITed'Ifl Hyx{Ho yMHo)xIlrb Ka)KAbIti
3.leNieHT r-ri crpoi{ti Ha cooTBeTcrnynuluft 3.rreMeHT s-ft cTpoKu II
Hai i r r r  cyN,rNry 3TI IX r rpor tsBeAeHIr f i .  OruoruegHe AByx no, ' ryr ieHHbtx
BeJUqi lH H ecTb oTHOUeHTIe I lpou3BeAeuuf i  unu Mepa JreBof t  B3a[MO-
3aMetr f ler tocTrr  l r . * .  3al tetuu,  r lTo ec. [ l I  cTpot{ i l  c  HoMepaMH r  r r  s
l lAel rT i l r tHbt  ( r :s) ,  To t IHcJl r r re. r lb  l I  3HaMeHaTeJIb coBlaAanT,  H oT-
Hourerr r re paBHo 1,0.  l losrouy Mepa B3axMo3aMeHf leMocrt {  l r3MeHff -
ercs B r rpeAeJrax or  0 Ao 1,0,  r .  e .0(1,"g,  l .  TaN xar< 3HaqeHrf l
BepOffTHOCTefi, Pij Haxo!,t lTct c noMOxIblO Ae.IIeHII.g I(a)l(AOfO 3,'IeMeH-
Ta CTpOI{II MaTpIIUbI [epexoAHtlx qacroT Ha CyMMy CTpOKI'I '  TO TOT
>Ke pe3y,'IbTaT MOIKHO no.rryqllTb npgMblN{ BbIqItcd'leHI{eM oTHo[IeHI]fl
nporr3BeAeHrr i l  crpox Marptr l lb t  nepexoAHblx qacror .

Koueqnuii pe3yJ'rbrar Bblqltc, 'reHllt i, npoBoAHMbIX co crpoKaMII
M ATprllrbI lepexo.q.Hbix BepoflTHocreft , - [o,'Iy'IeHIIe cHurr,terpiauHoti
Marpl lubl  orHoueHl l f i  [po l l3Be-qeHuf i .  ' [ , l taroua,r IbI ILIe 3. r leMeHTbI '  Ko-
HeqHo, 6yAyr paBHbI 1,0. f lpyrrre 3,'IeMeHrbI xapa.KrepH3yfor crefleHb
cxoACTBa Me)KAy napaMu pa3, Ix t lHblx cocrotHl lH,  ocHoBaHHyIo Ha
npoueHrHorr oTHoiueHu[ qHce"r], xapaKTepH3y]oulix [opflAoK cJIeAo-
BaHUf l  l reKoroporo rperbefo cocrof lHl t f  3a AaHHol i  napoi i  cocrofHl4f t .

Marpuqu ilepexoAHbrx qacror u BepoffTgocrefi AJIfl no.rlgofi no-
c. teAoBareJrbHocrt r ,  r , r3 xoropoi i  ns lT t rso6pa)KeHHbI i t  Ha pTc.  4.64

,\ 'rr acToK, r{Melor cJreAyrculHfi BLIA

A4 r'rDHqa nerrexoAHbtx !r r ( 'Tor
l t l a  r p u 4 a  t r e D e x o A H b t x  B e p o f l T H o c r e i l

( A n r  t r e p e x o A o B  c i l r r 3 - v  B B e p x )
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B  |  0 , 2 0  0 , 0 0  0 , 6 5  0 , 1 5  |
c  |  0 , 4 8  0 , 2 1  0 , 0 0  0 , 3 1  I
D  l -  o ,  t s  o , 1 4  0 , 6 8  0 , 0 0  - l
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A{epa , reeoi l  esau[4osaMeHtteMocrr t  MexiAy cocrof lFIHf lMu A H B
B bII{H C,I'IETC f KAK OTHOIICHI,IC IIPO IT3BCACHI,Ift CJICAYIOU].U X CTPOK:

[ 0 , 0 0
[ 0 , 2 0
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B r , rq r r c , r sq  3 ro  3HaqeHIJe  no  QopMyre  (4 .114 ) ,  no " l yuaeM LAB:
:0,27, qro Aaer Ha\{ 3.rreMeFlTbt Lp Lr L21 MaTprll lbl Mep ,'IeBofi B3aH-
\ , lO3ANTEHfiEMOCTI, I .  AHA.TIOfI IqHbII \ {  O6PASOU HAXOASTCfl  CC OCTA, ' IbHITIE

3.r e i\,re i r r r,r. lI o.n s a s M ar p H u a rr M eer c Jr eAy Io uln ii B HA :
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i = l  i = l

0 , 2 7
I  , 00
0 , 3 4
0 ,lt6
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Bltcoxaq B3aHN,ro3a MeHf l  eN{ocrb cBepxy noxa3blBaer,  r t ro cyul ,ecrBy-
er cH"Ilbllag reHileHu,Hq I{ noflBileHlrto oAHofo H Toro )xe cocrofHrif i
BCJIEA 3A NBY'\4 '  .N.pyf l iMI- I  coCTof lHIJf lMH, T.  e.  oHII  I Iof lB, I ' { I0TCf l  B
oJrrraKoBoru oKpyx{eHr ' r r r .  Hugxas 83aHMO3a\4eHfeMocrb cHl isy,  Ha-
o6opor,  [or(a3i - ]Baer,  r ITO BcdteA 3a AByMf l  cocrorrHlr f lMH f logBd,rsror-
ca pa3nHqHL,re cocTof lHHg.

Marp r rqa  vep  npaeo l i  B3au r , i 03aMeHseMocr i i  ( l r . r r r  s :auuo3 i ) r re -
Hfl  CI , IOCTH CAEPXY) } IAXO!I iTCf l  C TIOMOUIbIO BbII I ]4CJCHII ' I  OTHOIIJE}I ] I f
n Don3Ber ' l .eHUi r  Cro" l6qoB Marpur rbr  nepexoAHbrx  Bepof l  THocre l i  (c  aep -
-ry nHus), Koropbre B cBolo oqepe:Ib HaxoAflTCfl c rroi l lorr lblo .4eJ,rei lrr f i
l i ax<Aofo  3 . ' le \ le l lTa  MaTp i l t lb r  nepexo, lHb lx  r IacToT Ha cvMMV SJIC l  ieH_
TOB COOTBercTByrouef  o  c ro . ; r6 I {a .  3Ta r , raTpr rua  eeponrHocr "e i l  coaep-
; l { } l r  o rHoc i lTeJ lbHbre  r rAcrorbr ,  c  Koropb lMl t  an6PaHHoe cocrorH i re
ffB"' l f lercf l  l t l )eAll lecrBylourrM H,rrr l  noc.relyroult iu n.ts r]pyfofo Co_
cro f lH l r ,q .  Marp l rqa  B Toru{ocru  ra i iaq  i r ie ,  KaK rvu  l to r ru -  6n  no , rv -r i l rrb'  ecJlr i  6u nprrra"l ir  r ioHeq Aairuofi  loc, lreAoBare.lbHocrH 3a Ha-qa '1o '  Bb l r lHc" r I I {J IH Bepof iTHocr l r  nepexoAoB cBepxy  BHH3 H sareNI
ru arplruy repexoAHbr x Bepoff  rHocrei i .  Marplr  ua neper olu brx Beporrr-
Hocrei i  cBepxy BHr3 yr ia3aHa Hu)Ke.

\ I03 A N,ICI I 'JCMOCTX HMCCT I}UN.

I4urepnperaqrra aror i  Marpl rubr  raKaf l  x{e,  KaK I I  L iHrepnperal l l {x
xrarpirubl uep rrenoii B3alrNt03alvreHrreI,rocTt' l; oTr'rutqile cocToHT JII{lUb
n To\{ ,  ( i ro  cxoAcrBo n Hefr  ycraHaBxt tBaerct {  Ha oct toBaHl iH TeHAeH-
ullrr oj(HIIX Ir rex iKe coclosHufi 6utru npe.l.ruecrByloul.HMH LIr'II{ l lo-
c.'reAy IoxIH M H.

Haxoueu,  Mr, r  l {or ier , r  o f lpeAe"r tHTb Marpl tqy Mep 83aHMHoi i  ga-

\ . reHf leMocrr l  KaK Marpr luy npousee. l .eutr t t  Bcex nap suaqeuul? uep

"resoi i  l t  npaaof i  83aHN{o3aNIeHtteMocrI I ,  T.  e.

C i i :  L i 1 R i 1 ( 4 . 1 l 5 l

3ra n, tepa xapaxreprr3yer  6"r t tsocrb oAI Iofo cocrorHl l f l  c  Apyf l rN{
qepes OTHOCHTeJIbHLIe qaCTOTbl '  C l (OTOpbI l I l I  sTI l  COCTOflHI '1f l  I Iof lB-

. I l f f lOTCff  B nocr ' le lotsaTe, ' lL 'HOCTII ,  T.  e.  BXOAflT N{eX{Ay CXOAHbIMII  CO-

crof l l ru iRN{rr .  f lporrsaer leHlre xrHo}KecrBeHHLIx gneN{eHToB AByx I \ Iar-

N I I I I  B3A I , tM03AMCHfEMOCTI t  I , IN ICCT  B I {N ,

Mlr  l roxte,v nocrpourb <(AepeBo>> uepapxr lqecKoro pa3l leuieHlr f l .
iJ  i {orc l )oN, I  } r r {a3aHbr cBf l3r i  oArrofo cocTof lHut  c  ApyfHM I{a ocHoBe
Ir- \  83auMHoi i  ear4eHseN,tocru r r  B r ioropoN{ } t3yqaeN{bte cocroqHi l f
l)aciloJox(eHbr B rroDfl. l,Ke rrx ualt6o,rrtulefi egattlto3aNleHtteN{ocrtl.
&lero;r.r.r nocrpoeHufl raKHX <<AepeBbeB>> c rroMourbro 3BM 6yayr
paccl {o lpeHr)r  B f . r r .  6 .  Tenepr iKe \ rbr  ofpaHuqfrMcf l  r3yr{eHueM pe-
3y"1b' r ' , , lToB fpynl i lpoBal l r r r  <<IepeBa>> NraTp[u 83al , rMo3aMeHteN,rocTl , l ,
I locTl roeHlrofo Ar ' t f l  cr Iarurpa(rr r r recKofo pa3pe3a,  I IpeACTaB"rer ]Hofo
Ha pr ic .  '1 .6,1.  Taxue rprr  <<AepeBa>> rrso6pax<eHr,r  l ra  pHc.  4.65.  f lcno,
qro B r r  D reuro cBf l3aHbr Kar{  c  roqKU 3peHr.r f l  o6urero lpeAuecrBy-
I0lqef(1, Tari r{ c TortKrt 3peIIufl rrocJleAyloqeto cocToflHufl.

f lcRer. rautrect{  HeJaBHo ny6,nnxaqlnr ,  nocBfu{eHHbre aHaJI I I3y
B3at l . \ lO3i l  , \ , {eHf leX{OCTII  B feO,r IOf l t t teCI( i lX 3aAaqaX, He MOfyT C, ' ly>KHTb
eu le ' l ) r iHN{  ; r ( oKa33Te , , t bcTBOM nO. te3HOCTX,  I I p i lMeHeH i l f l  3T14X  MeTO-

AoB IJ ret ) . r rorr r r r .  3xcneprrMeHTbr,  i lc r roJ lb3ylourre AaHHbre no crpar l t -
rpaQrruecroMy pa3pe3) '  B Kar. r3ace,  or(a3ar 'urcb r ro. r re3HbrMr.r  B r { t r rep-
I Iperaur tLI  t l r {K. [oreM. Bce or loxeuHs,  Botr reAtr t l re  B gror  6olnurot?
pa3pe3,  6t lnrr  pacx,raccrr$nqlpoaaHor Ha l8 / ' rHTo.r rornqecKl{x co-

ftif; *:? ;.it i.:il

M,-r rLrrrur t repexortHbt-\
" : ' " ;
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D t _

Cyuurr no
crol6uau

B nro6ol t  cr ' ryqae,  r rMeeM J ' I r r  \ , rbr  AeJo co crpoKaMlr  unr t  cro,n6-
uaMII, BCe a.rreMeHTbr crl)oKlr l.r,qlr cro,ri6ua J.e,1flTcfl Ha cyMMy 9..rle_
MeHToB eroii crpoxu r.ul cro,ti6qa, npr{qeM sTH cyMML,r coKpau{a-
Iorcfl rrpi{. Bbtqric.leHtrri orHorrleHrrfl npou3BeAeirnft lrex<r1y crpoxa Mr
il. 'ru cron6uarnIlr. l losroMy ror xe pesyrmar noJryqaercr, ecJrH npo-
l r3Becrn srr i  o f lepar l rH nprMo c uarpnuefr  nepexo4uurx qacroo.  I r [e-pa npanof i  83arrMo3aMeHreMocr l r  cocronHr i i i  A u B uo,u"ar"" r .o
i(ari ornoueHtie irpoi.r3BeAeHtri Anyx cro"r6uoe:

Mepa npaaof i  esaul4osaMeHreN{ocru paBHa Ra.e:0,4g. f lpyrrre3JreMeHrbr Haxo,{rrcfl aHa!'rofrrr{Ho. lIo.THaq Marpr{qa npanoii uiair-
3 1 4

A B C D

A  l -  0 , 0 0  0 , 5 5  0 , 0 7  ( ) . 4 5  _ r
B  I  0 . 1 8  0 , 0 0  ( r , 4 3  0 .  t 4  |
c  |  0 , 6 4  0 , 3 0  0 , 0 0  o . q  I  I
D  l _  0 , 1 8  0 . 1 5  0 . 5 0  o , o o  _ l

C y n r r u  l o  1 , 0 0  I , 0 0  1 , 0 0  1 , 0 0
cro"r6uau

A B

0  l l
4 0

l,+ 6
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22 20

l- t ,oo o, l3 0,22 o, I 6-l
I  o, l3 l ,Oc 0,09 0,90 |
| 0,22 o,og l,o0 0,06 |
l_0,16 0,90 (1,06 1,00_l
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| 0,64 l** | o,so
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Puc.  4.65.
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lpynnri crparurparpu,tecKt_\ cocrornul i ,  nocrpoeuHbre no rperr r 'na\4
IIep 83atr.I t03aMeHfi eMOCTIt.
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