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- rreHoTopbre AoBo4br B noJlbay Bo3MoritHocTH
rr pIIMeH eHI4s OCHOBH bI X rr O Jr O}}t e E nil T e op:/rn
Her:rpoHnbrx cereft (THC) K pemearzrro Ba,qaq
rporHoorapoBann.fl B Ae.fireJrbHocrr CDC u cyq-
Hocrb ;rer?ponnrrx cerer?;

- ocr{oBnble rroJro;r{eHraa 4anuoiZ reopl4r{ r4
peKoMeHAarlrlr4, paccMoTpeHHbre rr [peAJro_
)I(eHHbre B acrreKTe nporHoSHpoBaHr4.E qerrbr,
CTaBKI4 AI,ICIdOHTa IzI tItIIIBII€EHOTO qI4KtIa IAHB€C-
rr4rIr4 onuoro fl poexTa (lIfI) npa trpr4Meu errrrrur
MeToAa <( troroKa ilrareficefi )) ( < Cash f low > ) n o6o-
clioBaHr4ra l4ftr.

Paapa6orxa ncxyccrBenarrx ueftponnbrx ce-
r:er? ga.ra.racb B lraqaJle XX cro.ner:ufr., arJ.vrpo-
Koe rrprzMenenrae nelipourrbre cerr{ fioryqr4rrrr B
90-x rogax. Baaa fiparo]fienr4li nefiponnbix ce-
teia g.e MaJra: aBToMarliqecxoe ynpaBJIeHr{e,qBrr-
)KeHrreM aBToMo6HJra, ragentrzsraxartrrs rroABoA-
nrrx o6rexroB rlo cr4rnajlaM rT4ApoJrord aropa,
perrrenrze B aAarru n oHr4MaHHs o6rrquoro pasro-
tsopn oro .fi B hrx a (rlro4 e"rr iap oB arr[s 4uc ner+cnra\,
rrpnrr.arrle peruenurl [pI4 rrocagrce rroBpe]r(Aer{-
Horc JrerareJrbHoro arrrrapara, npoen_na_rtrtrt<a 14

n r4 a rH o c r r{ K a a a 6 o "rr e e aH 14 ft rr e r o B e K a, o r ? uq e c -
KOe pacno3HaBaEI4e CHMBOJIOB, BbTSBJIeHI{e
@anrurnnrrx Kpe.qarHbrx Kaproqex, cocraBJre-
Hr4e nJrarroB no BbrAarre KpeAr4ToB rlrauaHcoro-
Kp e/qrrTHbrMr{ yqp e}KA e Hr{fi Mr4 r4 AAi]1'e IIporH o-
BapoBaHr4e raaNrerenzr? na SongoeorZ 6vpxce [1].
fi poeo4a rrapaJrJre Jrb MelKAy BoBMolrcnocrbro
rrp o rHo B r4p oB arr H.rr ra g ivr elr enr,rfi n a $o n4 os ofi
6npnte H BosMoJKHoc1610 rrpofiroBr4p olaTb tleHA
np e 0 no naz a e no tt, np ou e a o|unoft np o 0y rc q uu
3TrlM )Xe MeTO/4OM B pesyJrbTaTe peaJrasaqr{E
I{fI, nenpor{BBoJtbHo Ba4yMbrBaerubc.s o pacurn-
pexur4 6aar,r upra"rrolxenr4.rr,r{annofi reoprzra. Ana-
JIOTHTTHO I{ BOrrpoc ycTaHOBJIel{rr g npoIH03HOrO
SHarreHH.fl C tn aB rcu c p & s He Ha,f, (craexz Ar4cKoIl_
rrpoBanrr.n, HopMbr AHcKoHra - R) u nepuo7a
ucasveHHo?o tluv,na HIf npu orIeEKe rrpoefiroB
MeTOAOM (( IIOTOKa rr.nareXterZ I nOBBOJT.geT BaAy-
Marr,cfl o6 r.rcnonra oaat:rru THC a AJJ.E pemeurrs
AarrHbIX 3a.uaq.

Cyuqnocrs Herzponubrx cerefi fI, Zl.T4cxyc-
crBeHHbre nefiponHrre cerra (rx HaabrBaror rarc-
Ixe rcot{Hercqunnu) [peAcraBJraror co6ofi ycr-
p o ft crs a napar JIeJIbHbrx Bbrqr4c ne*uir., c oc ro.fl -
rqr4e r{3 MHO]TCeCTBa nsaranogeft crByroqax trpo-
crbrx rrpoqeccopoB. T axue lpoqeccopbr r{Meror
Aeno roJrbl{o c crrrHaJraMv, KoTopble oH nepHo-
AEqecKLI rroJlyqaeT, 14 CIIrIi'aIIAMIA, HOTOp6Ie OE
IIepHoAIIr{ecKrr nocbrJraeT ApyruM rrpoqecco-
palr. JloxaJrbHo npocrbre npoqeccopbr, coe.qE-
Henrrbre B Aocraroqno 6onruryro cerb c ynpaB-
JI.geMbr M e aaumo4 eft crBI4eM, crroco6l{br Bbrrro JI -
H.ETb AoBoJrbl{o cJIorIcHbre 3a.4aqr4.

Heftponnaa cerb .fiBJl.aercs coBoryrrHocrblo
? n e.Me Hmo B, coeAr4uerrr{brx rax, .rro6rr Me)rcAy
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Hr4wyr o6ecne-rr4eaJrocb esanmogeft crBne. gqg.
menr {ru e iip a H, A 3 e n, n e ttp oy s e n) - upocroft ufi.
Ideccop, BLIr{r4cJrr,ITeJrbHbre cnoco6nocrr
ro orpa'r4rrr{Barorcn He*oropbrM oou""lrlfrllJ.
6r,nrrapoaanm.E BxoAnbrx clrrrraJroB 

" 11pal!{noM
aKTr{BE3aqr4l,I, rroSBOJI.fIrOqItM BbrqucIrrTb BLI-
xo4Horl crrHaJr rro coBoKyrrlrocrr4 BxoAELrx caF
HaJroB. Brrxognoft crarrraJr BJreMerrra MolrceT tr.-
CbI JIaT bC.g ApyrI,IM e JIeM€IIT aM fi O A 3 A e Ut e HHbL il
casls,fl.Jtl. BaseurenHa.E cBfiBb - cB.sBb MelKAyABv-
M.fi aJIeMerrTaMH, XapaKTepr,IByroq&""" O*nOrO-
plrnr gerf crnlrreJrbnbrM qucroBbrM BecoBbrM oga-
qeHlreM rrJrrr BecoM (eecoeuu xoerlsuriaeHToM),
I4CIIoJIbBylOu{IaMC.fl AJrs yCHJTeHAJT urX IIOAaBne-
Hr4fi cr{rHaJrOB, raAyrqr4x rrO 4anUori CBfi0rz,
Cegsr o[peAeJIEercs Haqarbr{brM BJTeMeHToM
(rae xoroporo r4cxoAHT .4auna.fl cnaar), Kotreq.
rrbrM sJreMenrou (r KoTopoMy cB.rrsb rralpaBJre-
na) ra enaueaureu, BaAarorrruM Bec.

Bonrrurancrso cetefi rrpeAcraBJr,firorcfl B Br{ne
IIporpaMMHbrx MoAeJreft (ecrpeuarorcs ?aK)fte u
anlaparHLre ycrpofi crra). Bsm.rraAfl T ceri{ RaK
o6hrrrnoe rrporpaMMxoe o6ecnetr r;awe, Ho np?rtr-
qrn pa6orrr aaJToxcen ranofi e orrxque or o6rn-
Hoft KoMnbrorepnofi [porpaMMbr. Heiiponnue
ceTll <ro61n1aloTCfi)) r a He IIporpaMMI4pyIOTCfi, T.e.
ceTb ]rqr,rTcs BblrroJrrlfiTb KOrrKpeTHyro SaAaqy,
a He nporpaMMr,rpyerca paapa6or.riznoM. (pe-
rrren?re, npIaHJ{Toe Ha ocHoBe refipoHnofi cerra,
.ltBJraercg 6o,tee rra6xnM, rJocKoJIbKy coorBer-
crByroqa.a cricreMa Mo)fter n 4alruerZurem co-
BeprrreHcrBotsaTL ToqrlocTb npeAcKaBauzft no
Mepe HaHorrJreHrlg elo olrbrTa H aAarrTr,rpoBaTbc"fi
K rrpor4cxoA.srqnM rra phrr{Ke zanreneuua*r,> [1,
C. t4l. ful s 6on;truncrBe cJryrtaeB <,Hefiponnbre
ceTH I4CnOJIbSyIOTCfi TOIAa, KOrAa HeB0SMO)t{flo
HanracaTb rroAxoAflrr{yrc trpofpaMMy, r4Jrr{ II0
rrpuqrane roro, qfo narZ4enrroe Her?pornoft ce-

Tbro pemenrre oKaobrBaerc.fi 6onee coBeprlreE.
rrbrMr [ralr:re, C. 14J.

Bo.rtnroe r oJrur{ecrBo rranoB c erefi ramepr p,gA

o6qrzx xapaxTepr4crrrx, a r4&ierrno [-L,2]:
- M rto ttt e c m a o np o c rnb t x np oq e c c o p o 6 . y o llbr,

uefiponu, nefipoysnrr (nce ero rraaBarrr4e trpo-
c r of o np oq e c c o pa) .a n.r.fi ror c.fi o 6p a6 arun ato:4.fi'
MI4 SJIeMeErTaMH CeTH, C HoTopbrr,tyr cBflSbIBAeT'
ca na6op BXOAETTIHX cB.a3efi, tro rtoropbrM r{ AaE'
HOMy AJIeMeHTy nocTyrraroT crlrHaJrbr oT ApyTl,,x
aJreMerrroB cerur, t4 na6op ficxoqrru4ux caflBeil,
rro KoropbrM crrrHaJrhr AaHHoro enellenta (npo'
qeccopa) nepeAarorcfl Apyrr{M aJreMeHraM

- Cmpyrcmypa ce*seil. (mononaeutl cenu).
9ro to, KaK gJreMer{Tbl cer?I cB.rIBaHbr Me}l('Ay

co6ofi. 34ecn Muoro aJrbreprrarLrBgbrx r,olM.o}lr-,
nocreft. Crpyxryprr cesaeft o6rlrno rrpe[ctaB'
JT.Eror B BraAe BecoBbrx Marpr4rtr 'Wu, r tra.topbrx
xaxc4uft sJreMeHT w ii rrpe1craBJrfler BHaqeEgTe .

BecoBoro xoe@Sraqaenra (eeca) AJrs cBflBtt, r4\y'
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Puc. 1 . Cemu c trLpeivL'n' cJLo'frtfl u tw&rr'7put4{L aecoa

4) cuenou?{IJlbtdoir Qgrurcryuu, KorAa axrr{B-

HOcTb HenpepbIBI{O saIIOJIII'geT,qlulafla3oH or 0 gO

1. flpurvrepoM Moir{er cJIy?r{HTb o6parxo sxcrlo-

Hel{r1fi aJIbHar $Ynnqra fr' BuAa:

f (net) =
1+ exp(-net)
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"wfupuwrca 
cnyuaftnrru o6pasou uJrtr ro 3a-

xa]FF:oia nPorPaMMe'n*- 
lpaauno rcon1unupola'dun axa}*tqux cue'

tdanoB.B neftponnHx cersx oqeEb rlacro BxoAfl-

q{fie cfil]il A 1lbr np eAn o Jr arae T c s x o u 6 ra nra p o e ar r
tryTeM cyMMlrpoBa Hlls- vtx BSBeIrreHEbr x 3Halle -

u"n.g*oonori crarrral DJIeMeItra 1 1net1) otrpe-

nerfleacs. no cJleAyloqeft $optvtyle :
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Cylqecrnyror !r Apyrue cnoco6rr xorur6anupo-

BaEng BXOAgtqI4x Cr4friaJIOB' Ilaflpr{Mep', cyMMa

KBaApaToB pasHrlllbl MencAy BecoM rl SHaqeEIr{-

eM neperqaBaeMoro cI{rIraJIa Bcex BxoA.'IIqHX CBJr-

Befi nagHoro SJreMerrra.

- flpaeuno Bbt'vucneHull cuzHana afiftLuaHoc-

mu.,{anxo e npaB I,IJr o Bbrq lac JIe rl ra'a BblxoAsoro

ci4rl{aJla sJreMeHTa HaBbrBaeTc a Qg nrcvUe u arc-

tnu7lrocnxu, a BbrxoAHOe SlraqeHrre cr4rEaJla -
arc rrlu6 H o c tnb Io c oorBeT cTByroqero E Jr eMeHT a r'I

o6osnaqaercs, HarIp?IMeP, AJrt{ e'newrenra j xax
f (net'). @vnxurar arcrr4BuocrvI Alrfl' BxoAlrbrx

,n.*J"tou *oryt 6lrrr npe,4craBJleurr r nra4e [1,
c.21 - 231:

1) morc7ecffL*eHHoil Qyrtrcquu KorAa axrliB-
HOCTTT paBHa rCOrrrr6raniapoBaHHOMy BBOAy:

f (net,):net,;
2 )'nopo zti aoit Qy rurc4uutr, :xot4a arrraBnocrb

orpaFr4t{r4Baercfl SHaqeHrltsM}I l uttu 0 s aaBla-

cllMocrll or Brraqerrr4g KoM6raHlllpoBaHgoro BBo-

Aa B cpaBnefl:lrrl_ c nexoropoft uoporosor? BeJrrlt-

[i.ecnu net, > 0
quuofi 0: f (as1)=l^'

lu,ecnu nei <0'
I

3 ) rtopozoeou Qyrurc4uu c VvfiLeHHbLIt ctvreu4e-

Hlr€.M w gt KorAa aKTtIBHocrb orpaHr4ql{Baercg
aua.IeHl,rsMu I vrttvr 0 n saerackrMocrlzl or suaqe-

Eufi KoM6idl{rrpoBaHHoro BBoAa B cpaBuenr{r2l

^ l-l.ectunet'>O --0: fhet\=l^'--"-' - t ^, fipl{ eroM aKrHB-
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Hocrb areMenra j ,4o.nxcHa Bblrl?rcirflerca no Sop-

(3)

- flpaeuno odyveruun, rcoppercffLupqrcupe c6'n-

.lu. O6yueutre cerur - aro Bo3Molltnocrb cerl4

IIporpaMMl4poBaTbcfl aBTOMaTI{qecKIuI c noMo-

rr{blo Hercoropblx saJIOJKeEHbIx B aJIropr4TM IIpa-

wi.n. I]enr o6yuenraa - Eaxo)rcAenfie raKoro r{a-

6opa aecorux xoa$rpuql4earon cern' noropblft
o6ecue.rNsaer pemegrae,4annoft ronrcpetnofi
npo6neurr. O6yueurae saKrroqaerc;r B uBMeHe-

"i" 
,"u.r"Hnfi secoerrx xoa@snqraenron' Tn-

rrllqnafl Sopvra o6yuenraa - UnpasJL'n'emoe ody-

ueHTLe, KOrAa AJrg KalrcAoro ua6opa gariubrx'

fioAaroqerocs B npoqecce o6yueuua Ha BxoA

cerrlt, fi8BecleH BbrxoAl{Ofi na6op' B aauane O5y-

rr egrtff Bec oBbre xoe $$nqr'regTbl ycr aI{ aB JrvrB a-

mrcfi paBHbIIvr cnyvaftnbrM MaJIbIM 3rraqeEl4.fiM'

Pacxoxcgenrre Me)ftAy reM' qro ecrb' rd reM' qro

AoJrlr(Ho 6trrr no-rryqeuo' cocraBJrser otlu6xy
pa6orur cerrr' Koropag Mofi{er 6lrtr racnolrrgo-

BaHa AJIs KoppeKTrapoBKI4 BecoB' O4uurr ug 14c'

n o JIb 3 yeMbr x rr p aB 14 JI K o ppe K qr'Ilr-o stu6 ox flB Jr fr '

er c s d e na rn a' tup & su Jro (npaenno Bra'qpoy - XoS-

Sa) [1, C .26 -^271',{airnoe rpaBIaJIo ocnoBbrBa-

eTcfl Ha rlpr4Hq?Ine Mlrlrr4Mra3altrr4r4 CyMMbr KBa'4-
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Hentrfl errax ourrz6aK - cn?opumu o1pamnozo
pacnpocrnpaHeHu.fl otuu6otc [rann nce, C- 5U. B
[poqecce o6yueuraa rra BXo,4 cerra [oAarorcs o5-
paaeq aa o6paaqonn (o6rruno na6op ABonrrxbrx
,4anubrx, rroAaBaeMbrfi na sxo.q cern, orrrdcblBa-
Iorrd r{x, H aIIpfi Mep, peaJrbHble cAeJIKr4 KytrJr]r-
n po,qa)fi H o6'rexros HeABr4'rcrrMocrr4 B acrrexTe
SaBVICITTMOCTH I{eHbI OT CTpOI'O OIIpeAeJIeHHbIx
$axropos). B pesynlrare rax o6pa6ornr4 BecoBbre
xoa{r$rqrzer{rbr KoppexTr,rpyrorcfi Ao rex rrop,
rroKa AJrJ{ BCex BBoAr{mrrx o6paeqon ourra6nz ne
cTaHy? MeHbiI]e HeKoToporo [pr.reMJreMoro Aoc-
Ta?oquo MaJToro Brra_rreHr4s. O6pasqoa AoJrlrcHo
6rrrs 4octa"orrHo,4Jrrr pelreur{s onpegeJrennofi
aa4avn (n rrpur{rlurre, .rel,r 6onrure o6pasrloa, tenr
r]/rr iue). Percolrengyerc.fl c JreAyrorq nfi pagMep

ua6opa yue6nr,rx .qannbrx (oSpaaqoe): N >y- ,
t

r4e N - qrrcJro yve6nrrx o6pasqon; W - sucxo
BecoBbrx xoaSSailuenToB B cerv; t- AoJrs orrrn-
6o4, gonycrlrMa.ff B xo,qe recrnpoBaur.r.s. Haupu-
Meil,.npr4 Aolycrr4Mocru 10 o/o or]'.w6ox qHcJio
yve6rsrx o6paeqoe AoJr)fiHo 6rrrr n 10 pas 6onr-
UIe qnCJIa I{MeIOU{fiXC.fi B CeTLI BeCOBbIX XOa$-
Qrrqaenron. flolrlrrr? rIr4RJr paccMorpenus Bcex
r{Merorr{Hxca o6paeqoB HaBbrBaercfl enoxo{t.
Plnrerorqrzecr o6paequ rro,qarorcfl rra paccMorpe-
Hr4e cuoBa rr cuoBa, arroxa ea ouoxoft, noxa Ha
rrpors]fi eHr,iu o4nofi arr oxr4 (o,qHofi r{repaqlr }1

ecex o6pasqoe!) ace aHsveHu,fl peanbr{oeo abLso-
0a 6ns rcattc}oea o6pae4a ne nona7gnt. a 1anyc-
mLL.t LbLe p anrrcu. P atExn odyueriar onpeA€Jr.rrror-
c.a ycranor.;rennofi ilopvrori o6yverruna 11 (napa-
Merp, parnrrri HeKoropoMy rrocror{HuoMy BHa-
-reHrrro, ycrarroBJrennsrft nepe4 rralraJrom o6yue-
H,r4fl H orpaHl4rir4BarorqrzrZ Berrurarwray, rra Koro-
pyro Mo?fi er riaMeHztr b c.a eecos or? rcoa$Sraqra-
eHT Ba o4no o6nourerrae; Ha[praMep 0,I unn
0,25). ,(a"iree rpra saBepflreirna npoqecca o6y-
qenr{"a cerb recrrrpyerc"fi Ha AaHHbix (pealrno
ocyqecrB JreHHbre,qaHHbre c ycrarroBJrennort sa-
Bl4cr4Mocrbro), ue fipe.qcraBJrerrHlrx e $aae o6y-
qentr{s. Ec.rra cerr [opo]rcAaer npasra;rrnrrft nsr-
BoA AJIn 6onrurraricrBa BBo,qr4Msrx o6pasr4oe ua
na6opa recroBhrx AarrHblx, To ero o3Haqaer, qro
cerr, o6,'ra4aer xopo[ri4Drlr ceolicrs amn o6odw,e-
rtus.l Ha6op yve6Hnrx Aanrrbrx 4o.rr:rex 6;rrr
xapaKTepHbrrvr AJr.a peuraeuofi upo6neurr.

Percomea4aqrau. flrax, MeroA rroroxa rrJra?e-
:xefi (<Cash flow>) npuMenfiercfl rrpu o6ocHo-
Balrr{H a$Sexrraenocrrr BJroEceur4s cpeAcrB B
lllrBecrrrqrlonnrrfi npoexT, orrepupylo BXoAs-

1 O6o6qeane - cnoco6nocrb cerrl rrpaBriJrr,rro BrrtroJl-
EfiTI' 3aAaqy c Aarrr{hrMH, r{oTopHe or{asbrBaroTc.s aHaJro-
f IIrrE bIMrI AaIIE bIM, rIpeAGg BJI.ABITT ItMC.'t Ce?V B [pOqeCCe
o6yuexza, Eo Bce Ere orJrr{qgr,rMlr or nax [1, 2].
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II{I4MI4 I{ BbIXOA fiIIUAMH A eHe}rirrlilMr4 IIOT ORaI\{h
(noroxamr u.rrarexcefi). flpz erom ?IfI Aorr(ep
paccMarpr4Barbcfi Ba HeKoroprrft onpege.rre6_
nrrrl nporno a rapyemi,rrZ firrreEequbrfi q lrru (T),
pae6rarrrr? rra Bapauee ycrarroB Jrenubre r{HBec-
Tlrrlrronulre nepnoAbr (urarlr) " [na rvro,qe.rrtp6-
Bar{Hfi rrpeAcrofi rr{efi aHeecruqraouuor?, onapu-
qzonnofi n @ranarrcoaorl 4eare"nrnocrlrr, cBgBaH_
noit c npoerToM, neo6xo4rauo fiporrrocrapoBarb
qeny peanr{Bar{rr{ (I{) upeanonaraeuoft npo-
,qynrlr,ru (yc.rryr) rro rpoerdry I,r craBny cpaBtre.
nrs (nopmy Ar.rcnonra - R) AJrfi pearraaar{{rr
trporleAypbr,qucr{ oHrHpoBaHr4.E rrporH osapye-
Mbrx rroroxoB rrJrare)r{elt. ,{na roro vro6r,r pea_
Jr?rsoBaTb orrrrcanayro THC e pe[reHr4r4 SaAarrr4
rrpoI"noBi,rpoBar{rr.fi rdenbr npeAnoJraraeuorl npo_
pynr\uvr. ?fII, craercn cpaBrieHraa (Hoprvru 4uc-
ronra) rd rrepr{oAa rxl{gner{rioro r{r4xJra rrpoAyn-
qrara neo6xoArzrMo raMerb r{enoropbre r{cxoAgbre
IAIiIIbIE ]

- If,enrr rpoAyKqrdlr (I{) ananorra-rxrrx trilfl.
V.I e6Hare AaHrrbre Ao JI )KH!,r 6srrn rranraqublMll
AJifi BaAar{H, peruerrr4ro rcoropor? o6yuaerca cers.
flog aruanozuvHbL.rtu HII cne1yer noApaoyMe-
BaTb npOeKTbI, peaJII43yIOqr4e T?rlu-rrHyro IIpO-

AyKrIurc, ornocfi n{yrcca x o4noft cneqrzaJrr{Br4r-
poe annor? orpac Jrr,r c Bo oMo Jr{H ori rpa4arluefi
Br{yrpr{ erofi orpac.nn. HaupzMep, npoexTbr or-
p ac irrn aeroiuo6uarnoii npomrrrurennocru (c
BoBrvrolrcr{brM AeJrer{r4eM Ha rpyooBoe aBror,[o6i{-
JiecrpoeHHe ra JrerrcoBoe aer omo6ran ecrpoeirze),
npu6 opocrpo eHas, T.fl )KeJr o ro Marrrr4uocrpoe-
Trkl fl., aBtr ac r p o earr r, v ep u o ft MeraJrrypr?rr{,
rqrerHofi MeraJrJrypfrau, ne@renepepa6arrrraio-
rq e rZ n p o nt br rrr Jr e rrn o c r rr, r o p H oA o 6rr r aiorq efi
rrpoMbrrrrJleHHocTtl H T.n.

- Craercrz cpaBner{r4fi (Hopwru Ar,rcgorra, R),
rrpr{Hsrbre npv oSocnoBaHr4rir pea.[r.raoBagnbrx
wfr.

- (Dax ra'recxme rrepr4oAbr )Kr4arr fi p e a rwrso -

BaHHbrx I,In (T).
- Cucreuy pacrrernbrx [apaMerpoe (nxo4rux

aJreMeHToB) ananorr.rvrlrrx LIIf .4Jrfl KaJr(Aoro
a a6op a II porH oa rz pyeMbrx Bbr rrreorMeq eHi{blx
napamerpon (I-d, R,T)" r. e. neo6xo4wwofiMerb
BHaqenli.fl , Hanpr4Mep, o6.geMos trpor.r3tsoAcrtsa
noWTI, r{BAep}KeK trpouaBoAcrBa B BroM npoel(-
Te 14'I.rI.

B nacrontqee BpeME (e ycnonaaxpauouaofi
aKoHoMzKI{) co6parl Saxtzuecrcym ian@opua-
4r4ro A/'IE o6yverraa fiocrpoerrgoft cerrz v ee tee'
Tr4poBaHllfi AOBOJTsIIO TpyAiro, Ho, Terrt H€ MeH€er
cyil{ecTB yroT orrpe.qe JrerrH r,re n oa pacrarot4ue
BoBMolrcrrocrra. B yc"roetr{,rx <( c}fi I{Ma}oqero Bpe-

MeHI{D ra 6rrcrporo I,IBMeIreHrrrff B 
"exnoJrorl{flxrlporas BoAcTBa r4 rrpo eKTHpO Barrr4.s, Be Ay rJI4x 1r

yB enlrrren Hro qrrcJra peaJrn B oBarrur,rx llfI, c 6Ae'
Iorcg AJIfi aroto o6rercrraenble npeArrocbrIrKT4. r\
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ur^e H aK o n JI eHHoft 6aB bI Aarru brx po c -

ii-tt"*"" sKcneproB no ynpaBJreHrllo npoeKra-

^r$ a 6r43Hec- ilJI aHI4PoB aHi{ro'
""-ilns pelreHrrfl rlocraBJreEIHOfi 3aAatrE rrporHo-

"ri,ouuntt, 
qenbr npeArloJraraeMofi [po,4yKI{a}I

irtri"" cpaBHeur4ff (Iropurr Ar4cxonra) rr nepuo-
"n' 

^ 
n""t" nno I o rIHK JI a I'tr II n ocpe,4cr B o M H eft p o -

lorruo"o MoAeJII{poBaHr4fi peHoMeIl'qyeTcg:

1. MoAe;rn Hefiponnoft cerrl c yrpaBJrEeMbIM

o6ytenUem: noJlldoca'fl3Hae CerTLb C npwLail cse-

suw u c o1paftLHbLil. pacnpocftLp&IdeHue'nn auru'

60rc. tlavt Heo6xoAll Mo rlo EcxoAHbIM AaHHbrt!{

Luno"".tttutx peaJll4soBal{Hr,rx I{II (no l4sBecr-

i'u* nou""uM yr{e6HbIx npnlrepon) ycranobraru

gABr4cItMo c'Li, MelriAy napardeT p arrU Cern (na-

DaMeTpaMI4 3T14x I4HBecTI4qI4oI{HbIx npoextOn)

" 
uut*oA"UrM CI4IHaJroM ceTH (onpe4enennrru

SapaEe e pe3 y JI brr4pylou{raM rroKas aTe JreM 3T I4X

ilI). T.e. I{sBecren KJIacc' K KoropoMy orHo-

cr4rrcs Ka)fi .quft yr e6nlrfi o6paeeq (pearusoBaH-

uufi I{II). II oar owry n eo6xo glrwr o IJ np a 6 JL'fle xLo e

06yveHue [1, C. 280]. Tnn MoAerI4 (c npartoft

cBg3blo u c o6patxlrM pacfipocrpaEeHr4eM orrr14-

6oic) xoporuo rIoAxoAI4r AJrfi Koppexrr4poBKr4 Be-

coB r\rH0focJlOfirioft cerr4 B npoqecce yflp8Birge-

Moro o6yrreHtrf' vr frF,Jrfiercg HalrooJree qacro r{c-

troJlbcyeMbiM rr4rroM HeftpoHlrblx cerefi [1' 2]' B

coorBercrBlzlrd c sTrrM neo6xo4ralro ECrIoJrbSoBarb

cJreAylou{Iae r{HcrpyMeiJtu : a) upanr4no Koppex-

rupoBKI{ BecoB - aJrroprrrM o6parnoro pacnpoc-

rpaHer{I4fl onrn6ox; 6) npaexlo pac[pocrpaue-
HIIfi CIITHaJTOB B CeTr4 - TIOJIHOCB.gSHa.fi llp'fiftr4fl

craal (cr,rrnaJlbr aKTrrtBHocrl'r uepeAalorc'E ToJIb-

KO B lrarlpaB JreF'Vrl4 Or BXOAHOTO cJIO'fl K Bblxo'4-

EOMy' a SJIeMeETbI OAHOTO CJIOfl CO€,{HH0HI'I CO

BceMI4 sJrerleHTaMI4 cJIeAyroulero crofi); B.l rlpa-
anlo xouSranr4poRaur4s BxoAHbIx cHrHaJIoB
cer?l - cyMMr4poBaHI4e BSBerrieHHbrx'racr:eft '

2. flpaera.no BbItiI{cJIer{[ s. cutleara aKTr{BHoc-

ur' Crarnan ar{Tl{Br{ocrri B cerrz IJIfi trocraBJlen-
uoft ea4avu npeAnoJrafaercJr onpeAeJrsrr' ?1c-

IIo JIb Byfi c kr r M or{,q aJIb Hyro Syn xqzio rtrl] a i

& &4 H A *F * Q ffi tuE & Fv'g E t* E E -E{&E 
g F6 T

f (net) = Brrxo,qnlre BHarIeH?Iff
| + exp(-net)

4aunofi ai{cnonenrl mannnoit Synxquu Herrpe-
pbIBHo BarroJrnfiror Al4arrasol{ or 0 4o 1. Bo-nep-
BbIx, I{aM rleodxogramo nayq}trb cerb orrpeAeJrarb
trpornoguDveMbre BHarreHHfi ileHbr npoAyxqr4u
I4II, cta"rern cpaBuenuLfi (nopmrr grzcxonta) ra

lpo.qorx{fiTerri.ro"t" }K}iBHegrroro qrax.na trIfI,
0THocfin{uec fl K HenpepbL6H.oMU JYltloJ]cecffLaY.
lloToM IIprrMeH.rrrb o6yuennyro (rpeirlrponail-
EVro) cerr AJrfi rrpofHoBI4poBaH14fl aHaqeurlfi tex
&e napalretpoB aHaJIorI4rIHbrx I4fI ua roro lrde
EeDpepbrBHoro Mrroxtectsa. Bo-eropblx',qJIfi
allopntvra o6parHoro pacrrpocrpaHeHr4s our]t-

6ox $ynicqus aKTr{Brrocrrl AoJI}KHa 6lrrr nenpe-

parnuoft , 4uQsepenqrapyervroft r4 MonoroHrro

ro"pu"tutoqefi [1, C' 511' KaKoBofi r{ fiBJiflercJ{

cr{rMor4.qaJluraa $ynrtqu.fl axrxBHocri4 Bblure -

orMerrellnoto rarra. B-tpernrax' HeJrI4r{eIZHag

$yrixqua aKTrlBIrocrH sKcnoHeHqr{aJIr'rloro
Tr4rra opr4el{TrrpoBarla r{ a Ml{OrocnoriHlie cetlll
(cnnorpra n.5) n fior{cx cJro}nHbIX nenrauefixnrx

aaBl4cl4Mocteft , peuteru{e cJlo}t{lrbrx 3a,qat{, r{eM

rd t{BJrfl eTCfi rrocraB JrerrHafi 3 aAalla trporHo SHpO-

Banrrfl.Tpex Bax{Hux n geo6xoAuMbrx flapaMer-
pon I,I[I.

3. flpaan.no o6yuenras' Koppenrupyroil{ee
cessr4 [1, 2].Twn o6yuenr4fi - ynpaBrfleMoe (c]E'

n. 1). flparr{Jro Koppenr\vrrr omu6ox - ,qeJlbra-

rrpaBl/trlo (npaera.no Bvgpoy - XoQSa)' Hopma

o6yveuna (r1) yctanawrr4Baercfl B saBl4crrMocrr4

ot ueo6xoAzrtofi Torlnocrra odyvenras (go'lilt
ourra6orc B xoAe recrHpoBariun) ra l]po4oJl]rcl4-

reJlbuocrt{ o6yuenna [1, C. 26 - 27]'
4. flapavrerpbl cerr4. Bxognrre DJIeMeHTbI:

-' O6renn npor4sBoAcrBa rrpeAlrolaraertofi
ripoAyxrr,r4r,l ea uepnlrft unra,qpyrofi olpeAeJler{-

i*rft npornosulrfi rog (nepuo,q) unnectraql4orl-

Hofo npoeKra {@artraqecxafi ,4la yue6nrrx ra

TecrlrpyeMtrx o6paaqoB r4JiI{ ilplanfiTas Ha Mo-

wreHr o6ocnoBalir4s 14 rtaaraJra peaJIHBaqI4fi paa'

padarrieaen'roro lllI) - Vup. B rca"ecree repl4o-

na IilI Mol*er 6lrrr' uepao,q Bblxo,qa !{fI na no:r-

nyio (ra;ilr MaKcHMaJIbnyro) npoia38oAcrBeHlryrc

MOTTIHOCTb.

- Texyrlue r4sAeprltnl{ rrpol'IsBoAcrBa rrpli
peaJrr{Bal{r4nVITI sa nepesrfi unra 4pyrofi onpe-

4enennrrft rporrroBr{brfi rog (neptro4) I4uBecrrl-

rII4oHHoro npoercra {Qaxrrauecna'n AJIa yqe6irnx

r4 recrapyeMblx odpaeqoe I4JIH lipr4l{fiTafl Ha

Mo M eH T o 6 o c H oB aH w 8. tI rl.a"la lra p e a Jrkrs auvrkr

paapa6arrreaeMoro Ltrfl) - ?lafl'
- Cyuvrapnble KanrrTaJrbnble eloncenrae (an-

eectuqala) 6eo upure4euus K MoMerrry BpeMe-

nu t:0 (Sarcr:ravec:r'vre AIrfi yue6nux r{ recrl4py-

eMbIX o6paaqoe !'rJrH rrprrH'trTble Ha MoMeHT 060-

cHoB antr Jr r4 H aq ar a peaJrrds aIIEu paspa6 arlra a-

eMoro l,Ifi) - KV.
- t1ucra.s rexyrrlafi cror4Mocrb ?trII ($axrr-

qecftas 4la yue6rrrrx 14 TecrHpyeMblx o6pa-ar1on

ITIJII4 yC TaH oB JreEirrafi B BIIAe K pl{repl4aJrr'Horo

orpaH]4rreH vfl HA MOMeI{T O6OCr:Oragra fr vr }-{ALIA'

ria pearIIaBaqura paspa6arbrBaeMcro PIII) - NPV'
B xa.recrse aJIbreprtarl'lBuoro KpI4TepI4anbl{of o

orpaHHqeHua ryroxcer 6r,rrb r{clroJlbSoBaHa BHyr-

pealrss HopMa Aoxogllocrra rrpoeKra (enytpen-

nnft roeQQI4III4eHr oxyrraeMocrra) - IRR'
Brrxo4uor? cloft (anelreHmr):

- Cpe4nan qena npoAyKIII4H !IT7 sa uepenrfi

"n" 4py"ofi onpe4enennufi rpofnoslrbrfi ro'q

(nepraoa) I2IrrBecrrulqlaouuoro npoexra (pe BJrrr.afi

orlelrna cern AJIfl yve6nrrx Ia recrflpyelrnrx o6-



ffi-b
";4"fJ --
pasrloB vrJr:r1-|Ipr4]F{LrMaeMas qeHa Ha MoMerrr 060-

cH oBaHr{s H Haq aJI a peaJl rr3aqi4l4 paSp aoaTbIB a-

eMoro tlri) - q.
- Ctanra cpaBnerrr4s (nopua gracxonra) un-

Becraqrlonnoro [poexra (peanruafi oqenxa
cerr4 AJrs yve6nrrx I4 Tecrl4pyenrcrx o6paaqon

HJrrt fipvl:c.r4Maelvlas cTaBXa Ha MoMerrr oSocno-

BaHH.g 14 HarraJIa peaJrfi Sarrura paepa6atbrBaeMo-

ro !IfI) - R.
- flpo4onrxlrreJrbuocrb )rcuSHeHHoro quKJIa

LIII annectaquoHlroro fipoerTa (peanrnrrfi err-

Bo,4 ceru 4;rs yue6nsrx H recrupyeMl'Ix o6pae-

rIOB rlJM IIplrHl{MaeMas IIpoAOJI]ICTATeJIbHOCTb ]ra

MoMeHT o6ocnosaHl2Ig I4 HaqaJIa peaJrrzSaqr4rd

paapa6arrrBaeMoro I4n) - T.
5. Tono.norvfr cer74. Pexouen4yeMoe qlrcJlo

Bbrxonrlblx aJIeMeHToB - 3. ,fiaxnoe KoirurrecrBo

rrpt{rlgTo, OCr{OBbrBa.E cb rra co,qep}rcaHrrrl IIOCTaB-

rennoft 3a,qaqu. Heo6xo4ranro o[peAeJrl{rt npo-

rrrosHble 3HaqeH}Ifi Tpex napaMerpoB' IITO r4 O6yC-

JraBJruBaer coorBercrByiorqee pefireHrre' Pexo-

MeHAyeMoe qr{cJro BXo.qIrbIx SJIeMeHTOB - 4'B:1"a'
qecTBe BXO,4HI'rX SJIeMeHTOB 6bIJIII trprrHfiTbr He-

o6xoAraurre I,I Aocrarorruble napamerpbl' )4racrBy-
loque EapsAy c BI,IXO,4IIbIM!I IIapaMeTpaMI4 ceTI4

s o6ocHosaxuu I4fI, SHaqen?rfi Koropbrx Mo'rcuo

paccr{i,ITarb, a Ire [pr{I1r{Marb. Ilepnrre rpIZ [apa-
Merpa ?IfI HenocpeAcrBelruo neo6xo4iallbl AIIJ{

pacr{era rrrzcroro rioroxa uatelxeft, a uetneptrrft

- NPV (nnra IRR) - 'rlBJl.flercn Kprarepflem or{eu-

rcn e(r@erctnBHocrpl ?1II no 4eficteyrcqranr o$u-
ql4arbso npr4IrsrbrM noJIoE(eHr4 fl Irr oqeirftla [ 3],
uro o6ycnoBl4Jio ero BKrroqeHue e nefrpoanyrc
cerb. ItoruilecrBo crcpblTbrx cJroeB - 1' Pexovren-

Ayerc,fl rrpt4HflTF, TO KOJII4qeCrBo cJIoeB' KOTOpoe

rroaBoJlraJlo 6rt o6yuratr cerl cuoco6noctn o6o6-

Iqarb rloJryr{ennble 3HaH}rfl (nparrarrao BbInoJr-

Hsrb saAaqy c AarrHbrMZ). Teopaa HeftpoHHblx

cerefi roeopl{T o roM, qro cerb c oAEr4M cKpbITbIM

cJI OeM MOE{ eT rrpeACT aBIrTb J-I1o6oe Herlpepl',rBlroe

oro6paxenvTe r.vrp.a y:f(x)- Hauu pexoMenAyer-

cfi r{crloJibooBarb oAI4}r cnoft c uerrrpbMg aJreMe}r-

TaMr{ c qerbro coKparurb KoJIr4rIecrBo aecoe (ee-

coBblx ceaaefi)' B raxovr cJryqae uo'nyuratca 35

BecoBbIX ca.fiaefi. Ec.na 4onycrl4Tr, AoJrIo onru6cx
B xoAe recrl4poBanlt$ €:0.1, to paantep yue6-

Hbrx Aaullbrx, Bbrql,lcJTen tt grfi tto peKoMelrAye-

rrori {ropvryne Bayua u Xacnepa [Baum'
ffi

Haussler, 1989] ll , ^, cocraBlar 350. Tasoe
o

K oJlxqecrBo peaJrr4s oB anillrx tr{II {yve6nrrx o6-

paaqoe) co cBoIaMIzI peaJrbllblMr4 .qaHHbIMr4 :r'artryv

Ha cero.qn,silruraft 4enr 4oBoJIbHo cJloxcno' I{o Bce

6oree craHoBl4Tcg BogMolrcr{brM B rrepcneKTriBe'
B ycJioBHfix pocra axrl{BITOCT}t r4HBecTopoB i',I pa3-

BHTI4a rrpoMbrrrl JI ennoft n o-rrrar I4Hu perr4 oua uI

crpal{bl. f.naenoe, 'rro6sr Ha6op yue6nrrx gan-
rrstx 6rrn xaparTepnbrM AJrfi pemaelrofi npo6ne-

lmr. Ha Aannuft rvrorvrenr MoJ{trro penoMeHAoBarb

Mranr4MaJrbuoe KoJllrqecrBo o6paaqon - 5, Eo

y]fiecTorll/tB rrpr4 eToM lropMy odyuggtt, Ilatrpu-

Mep, trpl4rrsrb rl: 0.1, vro 6yget coorBercrBo-
BaTb SaBepltrerrr4ro o6yuenraa ceTr4 [ocJre pac-

cMorperrrirs Kalrc,4oro y-re6rroro o6paaqa 10 000

paa. flpaa4a, IrrrorAa onaablBaercfi' qro cer6 c

AByMfl CKpbrrbrMlr cJro.fiMr4 o6yvrarr flpollie !r

6trcrpee. Pexorvren4yeurrft aJITopIETM o6p arno-

ro pacnpocrpaHeHlAff Onrra6ox np?IMeHfl er rroula-

roBoe o6uosresr4e na6opa BecoBbrx aHaqenl4ft

(noc.ne paccMorpenrrJ{ Ka}rc,4oro o6pasqa). I{uor-

4a 6onee BblroAlro ficrloJrbsoBatr naretnoe o6'

rroBJrer{He (uocle paccMorpeHra-s qeloft srloxi{'-
oAxofi lrrepalrlarlr ecex o6paerloe)' PenoMeHAye-

vmrrZ no4xo4 - aro ocyqecrBJrerrr{e sxcrrepl'IMelr-

Tr{poBaHI4g Cerblo i4 orrpeAeJlelrfl e xoJlr{r{ecTBa

crtpbrrbrx cJIoeB rd MeroAa o6nonnesrag BecoB.

6. Macmra6iaponanne AaHlrblx (npnanarcon).

B cnyvae [pofpaMMnoro MoAeJIrzpoBaH?Ifl pe-

aJrbHblx rrpoqeccoB lra BxoAIrbIe SJIeMeHTbI

o6rrqno fioAalorcs y)fi e rrpe,qBapraTeJlbtlo no'qro-

TOBJTeHHbIe AaHHbre r{3 Her{oroporo $afila 4an-

Hbrx, a He HenocpeAcTBerrHo r43 BHerrrHefi cpe-

grr. ,[aunas npolleAypa neo6xoAraMa AJIfl roro'
qro 6rr [onacrb s odnacfiLu 1eitcmaun cemu.

Lfenenrre BbrxoAl{ble AaHHbre AJIa cerra c o6par'

HbIM pacnpocrpasenr4eu onrra6ox PI curMou-

Earr:".:noit Qyu x queft aK Tr4 Brr o crrd A o JI ]ltlrbl JIe'

Hrarb B .nfiarlasoHe or 0 go 1' flpusnax cerlr B

aroM cryqae Mo)fier 6mtr rvracrura6uponan (u

penoMelr.qyercs) x Al{arasouy 0.1-0.9 c rloMo-

rqrro &opnty.nrr (4), AJIfi roro'{To 6bI wa6extarr

cocrofirrfifi <(xorocrolo Xo,{&> ce'Tw rrp]|4 rqocrpl-

)r{ e Hr4r4 wp aftnnx ilpeA e JI o B o6 n acr v ee pa6 otoc'

uoco6nocrn [1]:

o.e-o.t (^^ o.e-o.l ) ,y=z.x+|0.9--- _ .;,* 
l(4)' x^* - rmin \ ".u* - 

x.in )
tTe y - rroBoe SrraqeHl,Ie fiplasrra$a; x - EepBo-

HaqaIbHoe SHarreH?Ie ilpl'r3HaRa; xmir, Imax'
C OOTBETCTB C HH O MI{H?IM A.II bHOE V :lrra::K CfiMAJTb'

HOe SHarleHr4e rrpHsEaKa r43 COBOKyilHOCTI4 yrleo'

nrrx o6pasqon. ,[na BXoAI{brx AaHHbrx TaKJfie

Molnuo racrroJlbsoBats upoctefiurrafi cnoco6 uac'

urra6 iapon anr4fl : A e JIeEI.re 3 riaq eHr'I tt Trpv}tsaKa

HA MAKCIITMAJIbHOE SHAIICHI4E IIPI{3HAKA'

?. Beconrre xos$Suqraenrbr. Ha nepsoft cta'

Aun seolxo,quMo cJlwaftnrrm o5paaovr y cr aflo,'

BzITb BecoBlre xoa4rparlr4elrrbr. Pexorlen4yet-
ca [1, C. 55] B rrx KarlecrBe Basrb slaqeflvfifi9

Ar{arlaoona Me}ftAy -0,3 ra *0,3. O6yu €frfie cettt

ueo6xo4ramo npoBoAr'rrr, Ao rex rrop' KorAa-Bb1;

xoA AJr.fi KaxcAoro yue6Horo o6paaqa \eflot'"t
oKaSbrBaerc.fi B paMKax AOrrycrI4MOro oTKJIoBe'

nnn. ,{ns nocraBJrenlr ofr aagaun tr rrptr "p\y:"
E elttur cr{r M o rl A a JI r u oft $ynrc qfifi a:ril r4Bfl-Y : -
B Cerr4 ueJreBbrM BbrxoArlblM 3l-'a-qeH' 4eM ttp-"
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