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IAP . IOMqECKOE PACNOBHAtr{EE IIPAMjIO
( Omcamre nponparnru.Peuemie MoAeJrbHHx

rI nprIoIqE{E( 3e,18tl)

H.I. Ctapqeaa

B pa6ote ,qarbr Kparroe omcaHre nponparxu I,BP r pea,E{slrDqgR

aJroprrx LRP (cu. [I])r ra:mcrpa4rfi pa6orbr nporparxn Ha.qFlrx xo-
AenbHDD( npmrep&(, a rarGe cpaBHeHxe LRP c qe$rpbus Apynmor rg-
BecrHHUu aJnoprrTMamx (na noAearrcoc r peaJIbHrDC nprrepa:r) r Kotopoe
nosBoJr-fier y6e.qmuca B fipaBtrJlbnocrfi flpt{Hl[rnoB, gaJIoreHHLIx B aJlro -
pr,rrue IAP .

$ I. tlponparna I;RP

llponpauua mP (o@prueHHaa Rar [o.q,nporpa$.a) npe.qrasnauena

AJI.fi noCTpoemrn peUalqerO npaB}{Jla B BXAe JIonriqeCKOnO AepeBa C 3e-
.qam{ro. KonflqecrBor. Bep[MH, coorBe{clB}mupoc o6trnralqgfi eu6opre (o6y-
qemn), rocJrelqrf,a (au6opxa) rorer 6urr pas6rra na E (r : 2) o6-
pasoB. C_nouoqrn orono npaarJra pacnosHaercfi KoHTpoJrbHas ru6opra
( ronrpom) .

Ilponpanra Iap trosBonser pa6oraru c pa,BHorlrrHrofl namrrn.x r
na6anqanr, I Borop[D( ecrb nponycru. [Ipn flocrpoeHrlt pflerqeno rrpaF
BI,tra I8P oA]roBpereHHo &enf,er noAcxcrery xH{opflarr$lrx flpt{sHa -
roa. 06upre flonarrf, r,r reoperlqecrxe t.tccngAoBa]uf, T8x re, ftax x atr-
roprru ERP , orucamr a [t]. B npraoretur I gplrca omqenn€ napa-
rerrpoB pa6orn IIP x efipaqeHxe r [porpamre.

Kaqectao pa6orH aJrropnrua xorHo onpeAe,rrrb c noroqbD rpnetra
tcroaas4,rfi attsareHn, peaJxgoBaHHoro B nponpamrer Rotopril cocrort
B cJleAyDqeu: lls d! raDqefi au6opxn BqAeJr&T o.qIH s.[ereH[ n.flpeAJra-
nanl o6lnUrbcf, Ha ocTaHlencf, qacT[ nocreAoBareJrbHoc,rr r ftraccn(fl-
r[rpoBarb BEleJrertrsril gJreueHr, sarer BHAeJrmr lpynoil grerehr (nep -
BtrR BmBpaq&eaca Ha yecro) r{ cHoBa [poBo.qflr o6yrercre tt aroareH HA
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oTolr gJrereHTe, H t8n flooqepe$to nepe6xpeDr Bce oIerreHTH o6]rtraDqefi
nocre.qpBarenbHoclr. 3ateu nogcrarrmSeTcfi, croJrtro pas aJlnop,rru
our6arcR npr raacotrprargo{ BHneJIeHHDo( gJrerenroa. OtnooeHrev q}rcna

om6ounor ruaccrrfinargrfi r o6tany nrdopmr n oqeHrBas[cs KeqecrBo
peranqeno npaanaa [2].

Paccuorprr pil{rru pa6otH I,RP r naparerpur peryJn{pyo4{e ra-
qecTBo pe[aDqeFo fipa8fina.

B nponpanre peaJg{soBanu tretrhrpe ocHoBttr{x perrra pa6otur sqgg-
Baexue c noroqbD napo.e[pe t8€,2 I82=o - o6yrerue; W,= t - o6y-
rreHlte tr roHtpoJlbl W,=2 - cltoJlb{tq{f, elcssrexi 182=3 - o6yre -
Hr{e r cRorba4{fi amaxeH.

B raqecrse Jrcrorrr ,qeJrerctf, odremon Ha KatAofi BeplHe [gpe-
Ba peccrarpt{BeDlca tlpoqrHe BBcrasHBaHrf, l{JIx cspol{Tca nrnepruIoc-
Kocrb. B saBncrrrocrn or Br{.qa ycJIoBxR Ae,reHl,rs p&?Jll{qaDtcs [prr pe -
Il,rxa, ycreHaBIr8aerHe napo.etpor trBE: trBE=1 - p€arx 6ea nrnep -
n ocf,oc?r; llE!=Z - petrxx c mneplutocrocrbD; l(BE=3 - peE{x roJlb-
ro c nllnepn ocRocTbD.

B ra4gon Bep rHe lppeBa xqErcf, omnraJtbHoe B cucre Heto'ro -
poro Kprtep{fi ycJIoB[o .qe,Iextra o6textoa. C novoqDn flapa.erpa re
rorno nr6npatb ro! ruIr lplnon rplrep[n 1elerura. Ilpr E = 1 B [po-
npato,e I,RP peaJlxsoaan toJrbro o.slH xPnrepxn [2]. IIpn IB - 2r3r4r5
rolHo BcTaBrrb noAlq)onparo.y-0yHlcflr)r a?laIoFrqHJ,D pea.tilsoBeHHofi B

I.EP , pesynbtarol rolopoft fiB.,rf,etrcfi Ap]rnon Kpr{lleprn AeJle[otf (nccle-

.qoBeHri no au6opy HoH{x Bprrepuca 6ygn npoBe,qenH nosxe).
Aaropru Jrc"poen tarrr o6pasorr tno AeleHne ftar,uil pas nPorrc-

xo.B{" }l3 Ton Bep{HHr y ItOTOpOfi sHarleHne Kp{tepl8 nanuenloee (LD 
=

= 0), xo s rfiP pearxsoBaH ralae Perur. (ro = t) r npt xoroPprrec-
rn gHaqeHrf, rprlTepleD AJts,qDyr( BeFEtlH OltrrtleDaen ueHb[er qex Ha

EPa (odH{ro EPB = o)' ?o ,qBJIeHre 6yget fipollcxo.Eltb rc BeFE!{HDI c

HAmqrbler .qEffion BH€EHeno ltrrr.
Vrl^ag15 pesyJrbrafir o6yretorn Iof,Ho c noloqtD napaletpoa EIII,

f,Et!, relI , Ef[,tFB. Ilapaneapl EII! = cr fE = Fr f,]l[ = g,
EPiB a G flprBeAeror B [I]. qeP€ EOII o6osnaqeno rlfirrnJrbHo Bo3IOI-
Hoe rormec.lao o6texlos rellpFo ns IE]4 ttlaccoArno rorolil ctponr-
c8 nrnepmocrocllb.

0 2. Iogeruail rylt €P r p€yrbtau P€ael{rfr

Koorqectao o6pasoa B ttpo.epe paaro sps.. 06tan o6ynrytr au-
6opu - 20 pee.ugerirf, (no 6 pee.uraernf, nepooro f, B?oporo o6pason
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n I pea.ro{oarflil rperbeno o6p$a) | o6rer roHtpoJlbxon Bu6oprx - 4 pe-
eJrrcaqxx. B o6yranqef, r r(oHrpoJlbnofi au6oprax ecrb npofiyctor. Ko.nr-
qec[Bo np[sHar(oB - 6. [Ieparil nprsnar - narreHoEa]r,re, qErBepruR -
flopf,AltoBHn, ocraJrbHue [ort(qecrBeHHte.

.{4n aropono rr tperberto nprutHaroB pacnpe.qeJetfle crpottrcr cre-
.qJD[[or o6pasor: nepBHfi o6pas npegcraBJr.fre{ co6ofi HopxarbHoe pa.crlPe-

Aetremte r(prra2) , Blopofi - n(Fagt) , lpetrn - crecb rFylc Hop-

raJIbHDrx pacnpe.qpneHr, r(Brroa) r r(r.*t) c aqpfiopmoo{ Bepof,rHoc-

rrorf ,{ coorBererBeHHo, nAe *. = (-l), *. = (-l), p! =

(l )' pr

llepaufl
=(:), E = 0,62.
nprgnar nprmuaet nueHS "3" x.lo{ "6t (c paanofi Bepoft-

nocrbo), ecJrlr npx groM BTopofi r lpe,rrR npt{sHalo{ pacnpqAeJreHH no
HopreJrbnouy oaxoHy r(p.p') , r rreHa nft r izi (c paanofi BepofiT-

rr=3 rar rr=6
noctro) - &rra Bcex
ocTaJrbHux peaJrxSa -
4rR. {eraepmrfi np{-
gHad - nopfiAl(oBhrf, x
paaen "5t AJrf, pea -
u8qrf,, y roroptD(
8ropofi r rpetrl{n npr-
sHaB{ pac[pe,q,e[eHH

no HopaaJlbHoLy saro-
Hy tr(prrt), r pa-
BeH t3t n,.y. n4' (c
paBHofi aepoarnoclrn)
AJIR Bc9r( Apl/rroc peeF
msa4rn.Ilarufi tr Ee-
ctofi [IpxsHam HexH-

{oprarrBmre (n1no-
aue) r pacnpe4elteHu

Ia Her

-6.6r.+?. kr+9I.Srr-I.?=0
3 o6pas

Her

35r.s

Ia Hen I o6pas

2 o6pas 3 o6pas

prc.r :ffiHrr*:il::
3oB - tr(0,20).

B npr,noremor 2 npnno4nrcf, pacfieqarta pesyJrbraroB trn6ottt rtpo-
rpar.xb.

tla prc.I npraegexo ,q,epeBo p€oeru{fir flocrpoerHoe no pesyJtbra -
tar o6yverua.

I3



Ilocrpoexnoe panrrnqe€ [paBt{ro B BrAe ,qepeBe paeHxfi c HyJreaofi
our6rofi pas6naaer o6terlu o6ylalqefi au6oprer He rpu nJracca n aBJra-
e[c8 HannsAnoR nHlepfipetrall]refi rorrqeclgrx gaftoHorepHocTen .qamrofi
xoAeJrrHyeroil Brr6opEt.

$ 3. Pesyarralu cpaBHemra IIP c qerEpbra aJrnoprrrrarot
pacnosnaBexxs o6paaoB Ha roAe,rbHor flpxyepe

Ibruqectao ruraccoB B roAgrbHor npuepe paBno .qD]rr.06teu o6y-
qelEen nu6oprcr - I00 peamae4{n (no 50 pea.rrrsa4ril rarAoFo o6pata),
o6ter ronrpoJlbHofi ardoprr - 200 (no I00 pearnrsarprfi KarAono o6pa -
sa). I(ofi,recrBo nptrsHanos - 20.

lleperfi rprsHar pacrpeAeJeH crreAyorprr o6pasor: .qrf nepBono

&[acca rpnsHar norra]qasr B rxrepBaJru (0, I), (2r3), (4r5) c Bepof,rl-
HocrbD 0195; a rumepBarH (I,2), (3;4), (5,6) c Bepof,rHocrbD 0,05
x pecnpe.qeJreH BrolII,r{ rarlqpno nnsepBaJle paBHoxepHo. as Bloporo
Ktecoe nao6opot. Octamrure 19 npnaxaroB HexH(pp.atrrBtflt€r oHx pac-
npeAereHrr o.rutHaKoBo l,r HesaBl{cxt o Als o60tq KraccoB r(0r20).

Paccrorprr rlatrb ar-

.Grrrs 5.95
nolx{Tr.oB pacno3HaD]otfr

o6paaon: flepBEfi aJlropt?r
rcnorbg yetr .E{cKpofl HaHT-

Hl,D ft/ttrtt{lr @epa [3] r
B"opon - rcnorbsryef KBa-

APatflEr],D .SrCKprral{HaI{T -
,s2 np qpuap [3], tp€"rf,

ocHoBaH Ha HeflaPare[pil -
qecxof, oqenre [ll, cer -
Bepmil - Ha Jlomqecntr

6yr{rqrfi [5], rrfilun -
I8P .

Itaqecrao aJlropxlra

IE ttel

4S-n36

Ir Her Ia

1 o6pas 2 o6paa I o6pas ofipengrrf,ercs oq€Hron Be-
pof,lHocfli oEil6otrrofi Rrac-

Her

hc.2 lr(nrargr Ha roHrpoJre

--\ Pir VcPeSreHHon no t'{cr}
grcneFnrrclr"ofJ, ngp 3 - Horcp aJlnoPrfla. Xcpeprenre [poBo.qulocb
*l nog, 

"*cn"eorct 
* noxrrl€tca: neneptrpoBanf,e o6]nranqgn au6opror,

[octpoeHre pe&|cno flpMtar FeHePrpoBaEre RoHIpoJIbHoR Btl0op-
rr x Bhrrfic.,Ieltro oqcHB Bopomnocfir omolor AJIfi .qafiI{oro p€[aDqe-
ro npaBnJra r gllllfloFo roHtpots.
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no AeBfiTtr gxcnepHileHTal.. P$ynbrefH pa6orH nepBE( rlemP€x aJlnopxr-
xoB Ha AaHHor uOAenbHOx npt{Mepe }me nprBo.slancb B [6]: P. = 0145,
F, = 0r4?, Fr = 0r4?, i. = 0,I8. Ia" a.lroprlla r'BP oqeru(a Ps =

= 0108. l'Ie irpraegerumr Brue peynbraroB BnAHo, qro aJtt'opnru LFP

Ha .qaHHou l{oAeJbHoM fipt{r.epe cpa60rar HallJlJrt@ltrr o6pasor.
Heo6xognro orrerr{lb, rrto B peuarqetr npaB[Jre pacnosnaaarma (a

]aJI8X AepeBa) oxasHBanTcfi sqAeficTBoBalrbr He Bce npusHaro{.
Taxur o6pa.aor, o/tgoBpexeHflo c nocrpoeHneu pe![aDqero npaBxra

peuaercs saflAqa au6opa noAcrcreuu nH(FpuarrBrofi rrprsHar(oB.
tla prc.2 rIpxBeAeHo AepeBo peueHnfir nocrpoeHHoe no pesyJrbra -

tau o6yverors oAHoro rs 9 excnepnreHroB, AJrn XgHHoro xoAeJlbHono
rl[Hr6pa.

$ 4. Pesyluramr cpasHem{fi I,EP c qerupbyf, aJrroplrrxarn
pacn@Ha8arflr o6p&9oB Ha flprrJla,EfiD( sqfiFqo(

.(4a excneprreHra cpaBnexna 6uJEr sn6parur !e re qemrpe alnoprr-
xa, qro n a $ 3. Kaqecrso pa6o*r rargoro aJrnopltrra onpeAeJrfrJrocb
oqeHKoR BepofirHocrr oon6our6il ronccrrprKarp{lt Ha n cKoJrb3qex oftsa-
reHe' - { . cpaereHxe nf,Tr a,rrop}r?roB npoBo.q{Jrocb r;s rpex p6a-
.[b]Go( sqlAq: prcflognrDerua 6olatoot c nqdomor Heprogor r 6oartoq
c noBepcrocrrm. Haprosor rpr otreperpttr Ha cepAqe (]lncuryr narono-
rnll KpoBoodpaqernr lB PCrcP) no eHarrrsy xoHqeH,rpal[o{ JrrJrerc{cropo
r.asa B epreprsrbHon Kponn (nepaaa sqgpua), B Earl,rJrJrf,pxon xpoBr
(aropaa sqflaqe)r E rexoanofi KpoBr (tperrn sqgpua). .(proore .qrs
rperbefi sqflEt[t npe.qGraBJremr I rlpilrqeHm 3. tlncao qp,rsHaroB B sa-
,qgqex - 6-(ace nprcHar{ ro[tqec"BeHrrte), odrcl en6opm - 14 ,q.aa
6oarru c n.q6orm Hapxosor. r 12 - c noBelrxnoct-tur Hapt(osox. B
tedrqe npegcraBJreHu peyrblatrt cpalremrf,.

Ta6anga

f asrtu
Beponrxomr q6otrrof,

ruaccll[xrarpr

q ,i q q q
I
2
3

0.39
0.36
0.5

0,35
0.54
0.54

0,29
0.29
0.36

0,6I
0.,t6
0.36

0.13
0.12
O. II

$







horognre naparetrtrx:

088 - xoailqectso om[6or Ha o6yqeHxxr
061 - K6glqgcrao oun6or na "cxorbsaqeu orsareHe",
trirt - xacct,tB pmuepHocrlr 4rE]T i nepBUR croa6eq - rrn Buct(a-

sHBanlra: 0 - xa6op unen, I - [Hr€pBaJrr 2 - na6op 6alaoa rJrn .W,rcK-
petroB, 3 - nunepnrocxocrb; BTopofi croa6eq - Houep npt{sHara, no Ko-
?opor.y crporrcn BHcKarlr.Baro,re; rper}lfi [r trerBeprHil - Horepa IIprcHa-
roB AJIA Fl{nepruIOCXOCtr{,

f,II - xaccltB pasxepH0crl trr ET.! - otrpeAeaRet nomqecrBo 066-
eK[oB Kef.qono o6pasa B BeprHe,

lll - uaccrB pasrepxocm 4rtr*.! fioporoaux sHaqeHrfirnepeqeHb
rreH .q;lf, BHcNagHBaHnfi tlrrta 0 (romqectBo tlueH a aa6ope He 6oaee
lpex), ecm oiErlr rg aJIeueH,[oB uaccrlBa pageH B, To .qJlfi coorBErc?By-
Dqeil Bep,{HE gto cruBon ftoHqa flepeqHf, [xeH t{rlu rHtepBaJI AIfi BHc-

raBHBarilR Il{na Ir2; Tperrln l{ qerBegrttn gJlereHfir ctpolol PsEHH 0

rrr KoaoFr${eH"H rflnepmocrocrl{ &JIfi 3,
tr! - reccnB pasxepromlr EE r 4 r nepBun c?ot6eq lffiasuBaer Ho-

Iep BeptHu, B ro?opJ,D cJ[e,qyeT rATni ecJII{ Bncr(83HBaHre rC?rHHOt

mopof, cro.n6eq onpeAeJlfiet Hoxep BeI[[HHr B KOrOp]m cJleAyet xAtrt
eG,n{ BHexasuDaHre JIolEro, rpemil ctoa6eq yRasHDae[ Horep rexyqen
BelErrrfr' qerBepSHR croa6eq - ?t{n Betrrmrur (A;ra roHelrlon BeplHH
SHAqeHre paano 2).

I - Bemop p&srepHocrr f,}:l 3Hrqerflfi KfMrcPEr.f,.

tr@ - BeEtop pel'repHoc"x E -- JmaLEBao! Horep npelqcrasaHHonc

o6pasa,
lE - racc[B yc.troBHu Beportlloclefi pasrepHoclr E'r E.

Pa6otore raccnBu:

8I - p&ereproc"r tI,-Z
I - paslepHocm zrtr
EOB - PBrePHoctr Er3
c - pasrepHocttr lt2
rE. - nagrPpHpPru 9,t3
nl3 - pe8r€paocfit A=2
Il - pasrepHocrll Ertr
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IIflIIIOIEI}TE 2

Pecyarraru pa6oeu [porparott

llcxomre ramfle3
lbrrqectao o6teroos I = 20
Itoruqecrao [prBHeI(oB tr = 6
Ilapanerp fEIl! = 1
Ilapaxetp EGII = 2
Ilapalarp Ellil = 1
Ilapanetp EEB = OO
Itomqectso raaccoaE = 3
Ibmrqecrso BerBeil l*I = ?
Honep rprrepra IR = I
.Qnrna nneonero nlrrn ecrb LD = I
Ilporrycr B = 9.0

Pacnpe.qeaeare o6gefttoB no o6paEar B rer.qpn BepErHel

Bepma norep I
61618
Beprna xorep 2
0r0r6
Beprna xorep 3
6,6,2
Beprxa norep 4
0r6rz
Beprna norep 5
6t0r0
Beprna norep 6
0,610
Bepoma norep ?
0,0,2

Potyrrlar pdcnoaHas&ore t
Ko.mtrecrso o6texloa Ha roHrpore E = 4
06rert aorep I rprnqg4errr o6pary 3
Ycaoarure Bepof,rnoerr flpxHq]0,[emocrr r o6pasor
0.0 0.0 I.000
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06aexr aoxep 2 flprrHq,q;lemrr o6paay 3
Ycaoarole BeposTHocrx
0,0 0.0 I.000
06rem norep 3 np{Hqfl.r€rrrrr o6paay I
Ycaosrure BepoaTHocu{
0.,1286 0.4286 I.IIP9
06terr noxep 4 rplrqgral{r o6paay 3
Ycaonrnre BopofilHocfr{
0.0 0.0 r.000

2c)



a

Ta6auqaI
Pesyarrar o6yuemrn

Sgecr: KS - xouep, fR(E53) - Houep xcxoA.fl{en Be -qHH,
I{F(ESI) ? Hoxep Belrurt'rr B rorop1,D HqAo rgrr, €cJrx

BHCftasHBarfie 
'{CTr}rHO, 

!E(rsp) - Horep BeporH}I, B KOTO-

pllrl Ha,qo r,qrDr, ecmr BBcftasHBarfle EorHo, m(f,54) - yKe-
suBaer ftoHeqHocrb Beplnm{, fm(1 ,fS) - rutnerc BHcx&sH-
Bama, trit!(Jrr5), J =27r- Hoxepa qx,rsnar(oBr no roroprDr
crporrcf, BucrasbrBeHlre, AItr(J ,fS) , ,, = i7r- noponlr.
I[orrqecrso oon6ox npr o6yrerun OB8 = 0.0.

E5
PenaDqee npaBtrJro

f,F(85 3) ffir(1,K5) uF(2,f,s) ffi(3,rs) r.r(4,rs) AIE(1,E5)

I
z
3
4
5
6
?

I
2
3
6
?
4
5

0
0
3
0
0
2
0

I
0
2
0
0
4
0

0
0
3
0
0
0
o

0
0
5
0
0
0
o

3.00@
0.0

-6.626I
0.0000
0.0
3.m
o-o

15
e a ee ABTJIO

rrF(216) Ar8(3,85) APF(4,E5) m(f,5,1) m(rs,2) rll(E5,4)

I
2
3
4
5
6
,l

6.0000
0.0
'1.@22
0.0000
0.0
4.00
0.0

9.0
0.0

-I.€88
0.0
0.0
0.0
0.0

0.0
0.0

-I.6850
0.0
0.0
0.0
0.0

2
0
4
0
0
6
0

3
0
5
0
0
?
0

I
2
I
2
2
I
2

2I
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Ta6anqa 2

F o6rerla
ll spnsHaEa

I 2 3 4 5 s

I

3
4
5
6
?
I
9

IO
II
T2

I3
I4
I5
I6
n
I8
I9
20
2T

22
23
24
25
26
n
8

5.0
0.3
0.5
0.0
3.9
'/.4
6.8
8.0
4.8
0.0

0.0
0.0
2.2
0.0
0.5
0.0
0.0
6.I
0.0
8.8
0.0
9.5
4.4
0.0

II.O
8.0
?.5
0.0

6.0
0.3
5.6

I2.I
0.0
5.4

I0.0
II.2
6.3
0.0
0.0

II.6
0.0
0.I
5.8
2.2
0.5
2.9
0.0
6.0
0.0
0.I
0.0
0.0
'1.2

II.5
0.0
6.2

5.6
5.?
5.0

I?.5
4.?
?.5
0.0

IO. I
0.0
3.8
0.0
0.0
3.5
8.2
5.6
0.0
3.0
0.0
0.0

I0.0
0.0
0.0
,7.6

II. I
?.8
0.0
0.0
9.5

6.0
6.0
I.8
0.0
0.0
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