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BUOHUYECKAS MOJIEJIb TEHETUYECKOM
ACCUMWISIIUU TPUOBPETAEMbIX HABBIKOB *

ITocTpoeHa MoJieNlb areHTOB, KOTOPBIC MOJO0HBI OMOJOTHYECKUM OpTaHM3-
MaM, MPHUCIIOCAOIUBAIOIIMMCS K U3MEHCHHUIO TeMIIepaTypbl 1 B OKPY)KaOIICH
cpene. CucteMa yrpaBlcHHs arcHTa OCHOBaHA Ha HEHPOCETEBBIX adallTUBHBIX
KPUTHKAX U 00ecIeurBaeT MPOrHO3UPOBaHUE U3MEHEHHH 7' ¥ TIPUHSATHE pellie-
HUS O TIEPEMEILCHUU arcHTa B COOTBETCTBUHM C W3MCHEHHSMH TEMIIEPATYPHI.
[IposeMOHCTPUPOBAHO, YTO HpPUOOpEeTacMbie B TPOLECCE HHAMBUIYaIbHOTO
00yd4eHUs areHTa CBOWMCTBA MOTYT T'€HETHYECKH aCCHMWIIMPOBATHCS B €r0O re-
HOME B TE€YCHHE HECKOJIbKUX TTOKOJICHUH JapBUHOBCKOM 3BOJIFOLHH.

1. BBenenne

Uzsecren a¢dexr bonayuna [1, 2] — reHeTnueckas acCUMIISILUS TIPHOOpe-
Ta€MbIX MYTEM HHAUBUAYAJIBHOT'O O6y‘{eHI/ISI HaBBIKOB B IMPOLECCEC NAPBUHOB-
cKol 3BotOIMK. DTOT 3(dekT padoraer B JBa dTana. Ha nmepBom stane 3Bo-
JIOLMOHUPYIOUIME OPraHu3Mbl, OJlarojapsi COOTBETCTBYIOLIMM MYyTaLlUsIM,
NpUOOPETAIOT CBOMCTBO 00YUYUTHCSI HEKOTOPOMY ITOJIE3HOMY HaBBIKY. [Ipucmo-
COOJICHHOCTh TAKUX OPTaHU3MOB YBEIIMUMBAETCS, CIIE0BATENLHO, OHHU PACIpO-
CTpaHsI0TCA 10 momyisiuni. Ho o0ydeHne MMeeT CBOM HEJOCTATKH, TaK Kak
OHO TpeOyeT SHeprur M BpeMeHHU. [103ToMy BO3MOXKEH BTOPOH 3Tal, KOTOPHIA
Ha3bIBAIOT T€HETUYECKON aCCHMWIALNEH: MPHUOOPETESHHBIH IOJIE3HBIA HaBBIK
MOXET OBITh IOBTOPHO M300pPETEH» HBOIOLHUEH, B PE3YyIIbTaTe YEro OH 3alH-
CBIBAETCSI HEMOCPEJICTBEHHO B TEHOM M CTAHOBHUTCS HACIIELyEMBIM.

B [3] 6buT0 MPOIEMOHCTPUPOBAHO, YTO TEHETHUYECKAs] aCCUMUIISIIAS TIPH-
o0peTaeMbIX HABBIKOB MOXET HAOJIIOAAThCS B MOJEIH 3BOJIONMOHHUPYIOLIEH
nonyJjadanuun aFeHTOB-6pOKepOB, CUCTEMA YNpaBJICHHUA KOTOPBLIX OCHOBaHAa Ha
HEMpOCeTeBBIX aJalTUBHBIX KpUTHKAX [4]. CucTemMa yIpaBieHHs 3THX areHTOB
ONTHUMU3UPYETCS KaK METOJ0M OOYYeHHsI C MOJKpeIuIeHHeM [5], Tak u B pe-
3yJIbTaTe JAapBUHOBCKOW SBOJIOLMM MOIYJSIMK areHToB. [Ipuyem oxasanocs,
YTO TeHETHYECKasi aCCUMHJISLIMS HAaBBIKOB, ITPUOOPETAEMBIX IyTeM OOY4eHMUs,
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MOXET ITPOUCXOANTH OBICTPO: B TEUCHHE BCETO 3-5 IOKOJIEHMH NTapBUHOBCKON
sBomronny. Takas OBICTPOTA MOJpPa3yMEBAET, YTO OIpEACICHHbIC YEePThI Jia-
MapKOBCKOI 3BOJIIOLIMU XapaKTEepHBI ISl AApBUHOBCKOHM »Bositounud. Ho mo-
nmenb [3] paccmarpuBaiia TOBOJNBHO JalleKWii OT OHMONOTHH TIpHMEp arcHTa-
6poxepa. [loaTomy MHTEpECHO MPOBEPUTH, OyIeT I padoTaTh MOZOOHBINA -
ekt nns Gonee OIM3KUX K KUBBIM OpTaHU3MaM MoJieneld. B HacTosmiei pabo-
TE€ CTPOUTCS TaKas MOAEIb.

2. Onucanue MoaeIun

Mopnens ocHOBaHa Ha cieayrouieil aHanoruu. PaccMmarpuBarorcss Mozenb-
HBIE «SIIEPULIBI», KOTOPbIE alaNTUPYIOTCA K U3MEHEHHUAM TemnepaTypsl. CyTh
aJIanTallid COCTOMT B ClieAyromeM. EcTh Ba MecTa, KOTOPHIC SIIEPUIBI MOTYT
BEIOMpATh: 1) MECTO Ha Kamelke, 2) MeCTo B HOpKe. EcTeCTBEeHHOE MOBEICHHE
TakoBO. [Ipu BBRICOKOH TeMmepaType sIIepHuIla TpeeTcs Ha KaMeIlKe, MpH HU3-
KOl TeMnepaType oHa 3a0HpaeTcsl B HOPKY M COXPaHAET HAaKOIUICHHOE TEILIO.

Slmepuibl IMEIOT CHCTEMY YIPaBICHUS, C TIOMOIIBI0 KOTOPOH OHU BHIOH-
pator mecto. Kak B [3] mpeamosaraem, 4To CHCTEMBI yNPaBICHHUS arcHTOB-
SIIIIEPHI] OCHOBAHBI HAa HEUPOCETEBBIX aMaNTUBHBIX KpuTukax [4]. Cuctema
YIOPaBJICHUS areHTa ONTHUMHU3UPYETCS ITyTeM O0yUYeHHS C MOIKPEIIeHneM [5] u
MOCPE/ICTBOM JIApBUHOBCKOH IBOJIIOLIUH.

Temneparypa BHewHei cpeabl 7., (TeMneparypa Ha KaMeUIKe) Onpeaes-
€TCS 3aBUCUMOCTBIO OT BpeMeHH 1, (?), t — quckpeTHoe Bpems, ¢ =0,1,2,...

Curyamust S(f), B KOTOPOH HaXOAWUTCS SINEPHUIA, ONPEHCISCTCS IByMS Be-
mmauHamu T,.(f) u P(¢), S() = {T.(f), P(¢)}, tne P(f) — mapamerp, ompene-
JSFOIMHA TostoxkeHue smepuisl. CunraeM, uyto P(f) = 0, ecim smepuiia Haxo-
IUTCA B HOpKe, U P(f) = 1, eciu smepuiia HaXoauTes Ha KaMerike. JlefcTBus
SAIMIEPHUIIBI COCTOST B BEIOOpE ee MojoxkeHus P(t+1) B cluemyromuii TakT BpeMe-
HIL.

CumraeM, 9TO €CTh HEKOTOpas ONTHUMAaJIbHAs TeMIIEpaTypa Teja SIepUIlbl
Ty , ¥ KOrJa smepHia HaXOAUTCS B HOPKE, TO OHa 000TpeBaeT HOPKY CBOMM
TEJIOM; XOTSl TeMIlepaTypa BHEIIHEH CpeIsl TO)Ke HEMHOTO CKa3bIBaeTcs Ha
TeMIiepatrype B Hopke. B pesynbrare Temneparypa B Hopke 7T;,(f) paBHa

Tiudt) = To + ki [Texd?) - To] e

rze ky — MaJblii MONOXUTENbHBINH napamerp, k; > 0, k; << 1. Cornacno (1) ot-
CUHUTBIBaeMBbIe OT 1 Temrepatypsl 1;,(f) u T,.(f) IponopuruoOHaIbHEI IPYT IPY-

Ty.



[Monxpenuenne, KOTOpoe MOJIydaeT sIEpHia B MOMEHT BPEMEHH ¢ , IIPO-
nopiroHansHO pasHoctu I1(f) — Ty, toe 1(¢) — Temmeparypa B TOM MecTe, TIe
HaXOMUTCS SIepHLa:

) =k [T() - To] , 2

rae k, > 0. Jlasg mpocTOThl CUWTAaeM, YTO SIIEpHIla MpeackasbiBaeT 1,.(f), a
T;,(t) MOXET olleHuBaThCs et cormacHo (1).

Cucrema ynpasiieHusi arenta. CucreMa yHpaBlIeHHs areHTa-sIEPULIbI
npeaHa3Ha4YeHa Il MaKCUMH3auy GyHKIMIo nonesnoctu U(?) [5]:

U(t)=i}/jr(t+j), t =12,., A3)

=0

rae r(f) — TeKyIIee MoaKpeIUIeHne, onpeaeseMoe (2), y — TUCKOHTHBIN GakTop
(0 <y <1, 1-y << 1). Benmuuuna U(f) — 310 CyOBEKTUBHAS OLIEHKA SIIEPUIICH
Oymy1elt cyMMapHOU Harpassl.

Cucrema ympaBJieHHS areHTa COCTOMT M3 AByX HeWpoHHbIX cereil (HC):
Mogens u Kpurtuk. HC Mogens mpenckaspiBaeT JUHAMUKY TeMIIEpaTyphbl
T,.(f). HC Kputuk ouennBaet QpyHKUMIO coctossHus U(f) miIst TeKyIen cutya-
uuu S(f), MpelnckasblBa€MbIX CUTYyalldd Ui JABYX BO3MOXKHBIX MOJIOKEHUN
areHTa B CICIYIONINHA TaKT BpEMEHHU U clenyroreii cutyarmn S(+1).

Pabora n o0yuenue cucremsl ynpasijenns. Ha Bxon Mozaenu nonaercsa m
TIPEeIBIAYIINX 3HAUCHUA TeMrepatrypsl 1y, (-m+1),...,T,,, (f), Ha BBIXOHE (Op-
MUPYETCS TIPOTHO3 TeMIepatypsl Ty, B CIAEAYIOMUN TakT BpeMeHn 17", (#+1).
Monens npencrasisieT coboit ayxcnoitnyro HC, pabota KOTOpO#i onHcHBaeT-
cs popMynaMu:

XM = {Text (t_m-‘rl)ﬂ"'sText (t)}v y/‘/{/ =th (Z i 1’VMijxMi)s Iprext (t+l) = Zj ‘/Vlj)/M‘/’a
e X' — BXOJHO BEKTOp, Y — BEKTOp BBIXOJOB HEHPOHOB CKPHITOTO CIIOS,
wM,j " ij — Beca cuHancoB ganHor HC.

Kputuk mpennazHadeH U1 OLIEHKH KadecTBa cuTyauuii V(S), a nMeHHoO,
OLIeHKH (YHKIMH Tose3HOCTH U(f) IUIsl areHTa, HaXOoMIsIIerocs B cuTyanuu S.
Kputuk npencrasnser coboii nyxcnoitayio HC, paboTa KoTopoii onuceiBaeT-
cst popMyIaMu:

xXC=8(0) = {T.), P(0)}, ¥ =th (X, w5 x5, V) =V(S@) =X )5,



rae x© — BXOIHOI BEKTOp, Y© — BEKTOP BBIXOJI0B HEHPOHOB CKPBITOTO CIIOS, WC[/-
u v, — Beca cunancos HC.

[Ipu paboTe cucTeMBl ympaBlieHUs areHTa Ka)XIblii MOMEHT BPEMEHH ! BBI-
TIOJTHSIOTCS CIEYIOIIHNE OTIePALINH:

1) Mopnenp mpenckasbIBaeT BHEIIHIOID TEMIIEPAaTypy B CIEAYIOMIHUN TakKT
Bpemenu 77" ., (¢+1).

2) Kputuk oneHuBaet BenuuuHy V s tekymeit cutyauuu V(f) = V(S(f)) n
JUTS TIPEICKa3bIBAEMBIX CUTYAITHI JJIs1 000MX BO3MOXKHBIX AedcTBuit V¥ p(t+1) =
V(S™ p(t+1)), tie SPp(t+1) = {17 o (t+1), P(t+1)}, P(¢+1) = 0 mubo P(¢+1) = 1.

3) [IpuMeHseTcs ->KaaHOE IPABHIIO [5]: ¢ BEpOATHOCTHIO | - & BBIOMpaeTcs
JIEHCTBHE, COOTBETCTBYIOIIEE MAKCUMAJIBHOMY 3HaueHUio V7 p(¢+1), B mpoTHB-
HOM ciTydae BbIOmpaeTcs anprepHaTuBHOE aeticTre (0 < ¢ << 1). Br1bop neii-
CTBHS €CTh BBIOOP BemMUuHBI P(#+1): moMecTuthess B HOpPKY P(+1) = 0, mubo
Ha kamemek P(t+1) = 1.

4) BriOpannoe neiictBue P(¢+1) Bemonusercsa. Ilpoucxoaut mepexon K
MoMeHTy BpemeHH f+1. [loxcunTteiBaeTcs moakperuienue 7(t+1) cormacHo (2).
Ha6mromaemoe 3uauenwue 7 ., (t+1) cpaBHMBaeTcs ¢ mpeackazanuem 17 . (1+1).
Beca HC Mogenu mopacTpauBaroTcs TaK, 4TOObI MHHUMH3HMPOBATH OIIMOKY
Npe/ICKa3aHusl METOJIOM 00paTHOrO pacnpocTpaHeHus omuoku [6]. CkopocTh
o0yuenust Mojenu paBHa o, > 0.

5) Kputuk nogcunteiBaer V(t+1) = V(S(t+1)); S(++1) = {T ., (t+1), P(t+1)}.
PaccuntsiBaeTcst ommoOKa BpeMEHHOM pa3HOCTH [5]:

o) =r(tt) +y V(1) - (1) . “)

6) Beca HC Kpurtrka noacrpanBaroTcs Tak, 4ToObIl MUHIMH3HPOBATh BEJH-
yuHYy J(f), 3T0 00yUEHHE OCYIIECTBIIACTCS IPaIMCHTHBIM METOJIOM, aHAJIOTHY-
HO MeTojay o0paTHOro pacrnpoctpaneHus omuOku. Ckopoctb oOyuenus Kpu-
THKa paBHa o¢ > 0.

Cxema 3BoJyionMu. PaccmaTpuBaeTcst 3BONIIOIMOHMPYIONIAS TTOIYJISAINS,
cocrosmmas u3 n areHToB. Kaaplii areHT nmeet pecypc R(f), KOTOPBIA U3MEHS-
€TCsI B COOTBETCTBHH ¢ moiakperuieHmsiMua: R(++1) = R(¢) + r(t+1), tae r(t+1)
OTIpeNIeNsIeTCs BRIpaXKEHUEM (2).

OBomonys IPOUCXOIUT B TEUEHHE PsAla IOKOJIeHuH, n, = 1,2,... IIpomxon-
JKUTENILHOCTh KaXJI0TO NOKOJIEHHs 71, paBHa T, TakToB BpeMeHu (I, — mnu-
TENILHOCTh JXKM3HU areHra). B Hadane KaXIoro MOKOJICHHS Pecypc KaxIoro
areHTa paBeH HyIo, T.€., R(Tg(ng-1)+1) =0.



Kaxnplit areHT nMeet 1Ba Habopa BeCOB CHHAINICOB HEHPOHHBIX ceTell: G u
W. Habop G mpencrasnsier coboif HauanbpHBIe Beca cuHanicoB HC, momydae-
MBI€ areHTOM B MOMEHT €r0 POXKICHHS OT areHTa-poauTelrsi. DToT Habop G
€CTh TCHOM areHTa, KOTOPBI He MEHSeTCs B TeUeHHe ero xm3Hn. Habop W —
Tekymue Beca cuHarncoB HC, koTopble MOACTpauBalOTCS B TEUEHHE KH3HU
areHra IyTeM 00y4eHHs, OIHCAHHOTO BhIlle. B MOMEHT poxaeHus arenta W =
G. IlotoMku areHra HacneayioT reHoM G (¢ HeOompIIMMH MyTanusmMu). Tak
KakK Hacleayercsi UMeHHO TeHoOM G, a He M3MEeHseMble B TEUSHUE JKH3HU Beca
W, To 3BOJIOIMSI HOCUT TAPBUHOBCKHII XapakTep.

[Mpouecc pa3MHOKEHHS MPOUCXOIUT CIIEAYIONIMM 00pa3oM. B koHIEe Kax-
JIOTO TIOKOJIEHHS OTIPEAENsIeTCs arceHT, NMEIOIINH MaKCUMAaIbHBIH pecype R
(ng) (JrydIuii areHT MOKOJIEHHS 7g). DTOT JyUIIHi areHT MOPOKAAET 11 TIOTOM-
KOB, KOTOpbIE COCTABIISAIOT HOBOE (71,+1)-e nokonenue. I'enomsl notomkoB G
OTJIMYAIOTCS OT TeHOMa PORUTENS HEOONBIIMMH MyTanusMH. boiee KOHKpeT-
HO, TIPE/NIONIAraeTcs, 4To B Hayajie HOBOTO (fg+1)-ro MOKOJIeHUs Ul KakJ0ro
areHTa ero reHoM (opmupyercs cnegyromuM o0pazoM Gingtl) = Gy ; (1) +
rand;, rae Gy, ; (1) — KOMIIOHEHTBI T€HOMA JIy4LIErO areHTa MPEIbLIYILETO 7ig-
ro IOKOJIEeHHus, rand; — HOPMaJbHO PacIpeneleHHble CIyJaiHble BETUYUHBI C
HYJIEBBIM CPETHMM M CTaHAapTHBIM OTKJIOHEHWEM P,,, (MHTEHCHBHOCTb MyTa-
1IU#), | — MHJCKC Beca CHHAIICA.

3. Pe3yabTaThl MOJeIMPOBAHUS

W3noxxenHas Mojienb ObUIa peaii30BaHa B BHIE KOMITBIOTEPHOW Iporpam-
Mbl. OCHOBHBIE MapaMeTpbl MOAEIM HUMENU CIEAyIollee 3HAaueHHe: TUCKOHT-
HBI ¢aktop y = 0.9; xommyectBo BxogoB HC Mopenn m = 10; xonndecTBo
HelpoHOB B CkphITHIX ciosix HC Mogpenu u Kpurtuka Ny, = N,c = 10; ckopocTs
o0ydenust Monenn u Kpuruka oy, = o = 0.01; mapameTp e->kaHOTO MpaBuiIa &
= 0.05; uaTeHCUBHOCTHb MyTalut P, = 0.1; NIpoIOIKUTENLHOCTh MOKOJICHUS
T, = 1000, uncnenHocTs nomyasuuu n = 10. 3aBUCUMOCTb BHELIHEN TeMIlepa-
TYpBI OT BPEMEHH 3aJaBaiach B BHIEC CHHYCOHIBI ¢ meprogoM 20 TakToB Bpe-
MEHH:

Tou () = 0.58in(21/20) + T, To= 1.5.

Bbumi npoaHan3upoBaHbl CIEAYIOIINE BApUAHTHI:
- Cnyuaii L (unctoe oOyuyeHne); B 3TOM CIIy4ae pacCMaTPUBAJICS OTACTIbHBIN
areHT, KOTOPBIA 00ydJascs myTeM MHHUME3AIUN OIIMOKN BPEMEHHOU pa3-
HOCTH (4);



-  Cayvait E (uucrast sBoSIONMs), T.. SBOJIOLMOHUPYIOMIAs IOIYJISIINSL
areHToB 0e3 0OydeHMs,

- Cnyuait LE (oOydenue + SBOIIOIMSA), T.€. TOJHAS MOJENb, M3II0KEHHAS
BBIIIE.

Bruto mpoBeznieHO cpaBHEHHE pecypca, mpuodperaemoro areHramu 3a 1000
BPEMEHHBIX TaKTOB U 3THUX TpeX crocoboB amanrtanuu. /g comyyaes E u LE
6panoce T, = 1000 (7, — MPOJOIKUTENLHOCTE HOKOJIEHHS) H PETHCTPUPOBA-
JI0Ch MaKCUMaJIbHOE 3HAUYEHUE PECYPCA B NOMYJISALUH R,,,(1,) B KOHIIE KaXK10-
ro nokosienusi. B ciydae L (yucroe oOydeHue) paccMaTpUBaiCsS TOJIBKO OAWH
areHT, Pecypc KOTOPOro Ui yA00CTBa cpaBHEeHUs co ciaydasmu E u LE o0Hy-
asancs kaxasle T = 1000 takToB BpemeHn: R(T(ng-1)+1) = 0. B atom cimyuae
UHJIEKC 7, YBEMYMBAJICS Ha €IMHUIY MOCTe KaXAbIX I BPEMEHHBIX TAKTOB, U
HOJIaranock R,,q.(ng) = R(T ny).

I'paduku R, (ng) nMpencTaBieHsl Ha puc. 1, KOTOpBIA NOKa3bIBAET, YTO
oOyueHne, oObeanHEHHOE ¢ dBomonueil (cimywait LE), oOecreunmBaer Oomee
3¢ GEKTUBHBII POCT R,y , Y€EM O0yUSHHE WM 3BOJIIOLHS OTAENBHO (ciydau L u
E).

Junst cnydas LE yacto HaGmoaanoch sSiBHOE BIMSHUE OOYYEHUsI Ha JBOJIIO-
IIMOHHBIN Tpolecc. B MepBBIX MOKOJIEHUSIX ABONIIOIHOHHOTO IpOoIecca CyIie-
CTBEHHBIN pocT pecypca R(f) areHTOB HaOmoaics He ¢ caMOro Haydana IOoKo-
nenus, a ciycts 200-400 TakToB, T.€. aTCHTHI IBHO 00YYaJIUCh B TCUEHUE CBOCH
JKM3HN HaXOIWUTh MPHUEMIIEMYIO CTPATETHIO TOBEICHHS, 1 TOJIBKO ITOCIIE CMEHBI
HECKOJIBKMX TIOKOJICHUH POCT pecypca HauMHaJICs C CaMOTO Hadalla TOKOJICHHS.
OTO MOXXHO HMHTEpIPETHPOBATh KaK MpOsiBIeHHWEe H3BecTHOTO 3(¢exra Bom-
IOyWHA: HCXOTHO NMPHOOpETaeMblil HaBBIK B TEUECHHE psfa MTOKOJICHUH TapBU-
HOBCKOW JBOJIFOIIMU CTAaHOBWJICA HaciemyembiM [, 2]. Orot addexr HabmIO-
Jasicst 1S psiia pacdeToB, OAWH U3 KOTOPBIX MPEACTaBIeH Ha puc. 2. s 3Toro
npuMepa ObIIO NPOAHAIU3MPOBAHO, KaK W3MEHSETCS 3HAaueHHE pecypca Hau-
JyYIIIero areHTa B MOMyJIIUU R(f) B TeUeHHE MEPBIX MATH MOKoJeHuH. Puc. 2
MOKa3bIBaeT, YTO B JIBYX IIEPBBIX MOKOJECHUSIX 3HAUMTEIbHBIH POCT pecypca
Jy4Illero B MOMYJISILIMM areHTa HauMHaeTcs ToJbKo mocne 3anaepxku 200-400
TaKTOB BPEMEHH; T.€., OUYEBHIHO, YTO areHT ONTHMHU3HPYET CBOIO CTPATETrHI0
MOBeIeHHS NpH roMony o0ydeHus. OT TOKOJICHUS K MTOKOJICHHIO areHThl Ha-
XOIAT XOPOIIYIO CTPATErHIo TIOBEJICHNS Bce paHble U paHbiue. K mitomy mo-
KOJICHUIO Jy4YIIMH areHT «3HaeT» XOPOIIYI0 CTPATeruio MOBEACHHS C CaMOro
poxneHus, 1 00ydeHHEe HEe NMPHUBOJIUT K CYIIECTBEHHOMY YIy4IIECHHIO CTpare-
THH.
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Puc. 1. 3aBucumoctu R, (ng). Kpupas LE cooTBeTCTBYeT ciyyaro 00ydeHus,
00BEANHEHHOTO C ABOJIOIMEH, KpuBast E — cirydaro 4ucToi 3BOIIOINH, KPHBas
L — cmygaro unctoro oOyuenus. Bpemennas mxkana s crydaeB E u LE mpen-
CTaBlleHa CHH3Y, Ut ciydas L — ceepxy. Kpusrbie ycpennenst mo 1000 pacue-
TaMm.

Ha puc. 2 mpencrasien npuMep pacdera, B KOTOPOM 3ajiepxKa B pocte R(?)
YEeTKO BUHA. BBIT MPOBEIEH psii pacyeToB, Pa3INYAOIINXCS JAaTIMKAMH CITy-
YaliHBIX yKcesl. Bo MHOTMX Jpyrux pacderax 3Ta 3aJepikka Obuia MPUMEpPHO
Takas e, Kak Ha puc. 2. B HEKOTOpBIX pacueTax 3ajepikka OblIa MEHee IUTH-
tenpHOH (mpuMmepHO 100 TakToB BpemeHH). TeM He MeHee, BO BCEX IPOBE/ICH-
HBIX pacdeTax 3aepxKa B pocte R(f), cBsi3aHHas ¢ IpoueccaMy 00ydeHus, Ha-
Orroyanace.

WTak, MomennpoBaHUE ITOKA3bIBAET, YTO CTPATETrWsl, H3HAYAIFHO IpHOOpe-
TaeMasi IOCPEICTBOM OOyUeHHsI, CTAHOBHUTCS Hacienyemoit (3gdexr bommyn-
Ha), XOTsI 3BOJIIOIMSA UMEET JapBHHOBCKUI Xapakrep. [logdepkHeM, 4TO, Kak U
B pabotre [3], B M3IOKXEHHON MOJENIM T'C€HETHYECKass aCCUMMIIIALUS HaBBIKOB,
NpUOOpETaeMbIX TyTeM OOYYEHHS, MOXKET IPOUCXOJHUTh OBICTPO: B TEUCHUE
BCero 3-5 MOKOoJIeHUH JapBUHOBCKO 3BOJTIOIINH.
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Puc. 2. 3aBucuMocTh pecypca HawIydllIero B MOIYJSINU areHTa R(f) oT Bpe-
mend {. Cnyuaii LE, T, = 1000.

4. BeiBoabl

HccnenoBanne OHOIOTMYIECKH MHCOMPHPOBAHHOW MOJIENH MPOIAEMOHCTPH-
pOBaIIo ciemyroIee.

1) BzanmopeiicTBue MexIy OOyYeHHEM W BOIONMOHHOW ONTHMH3AIHEH
HOCHT CUMOHMOTHYECKHH XapakTep: oOyueHHe, OOBEIMHEHHOE C IBOJIIOLHUEH,
obecrieunBaer 6onee dPPEKTUBHYIO CTPATETHIO MOBEJCHUS areHTOB, 4eM 00y-
YEHHUE WM SBOJIIONHS OTIENBHO.

2) B sBontonMoOHUpYOUIEH TMOMYJSIMUA caMOOOYYalONINXCsl areHTOB Ha-
omonaercs 3¢ dexr bonaynHa: HaBBIKK, U3HAYATHHO MPUOOpPETAEMbIC TIOCPEI-
CTBOM OOYyYEHUs], TEHETHYECKH aCCHMIIMPYIOTCS B TpoLecce NapBUHOBCKOM
sBosronny. [Ipuuem 3Ta acCUMIIIALINS MOKET IIPOUCXOJUTh B TEUSHUE BCETO 3-
5 moxoneHuid. TeM caMbIM TPOJEMOHCTPHPOBAHO, YTO ONpPEIEIICHHBIE YEPThI
JTaMapKOBCKOI 3BOJIONMU MOTYT OBITh XapaKTEpHBI IS JTapBUHOBCKOM 3BO-
JIFOIINN.
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