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BBEJEHUWE

Hacrosimast paboTa mMOCBAIIEHA PACCMOTPEHHIO TEOPETHKO-
WUTPOBBIX W ONTHMH3ALUOHHBIX MOJENICH yIpaBleHUsl Pa3BUTHUEM IIep-
COHaJIa OpraHM3al|y.

OcHoBHble onpenenenus. [Ipuseaem onpenenenus NOHATUH, GU-
TYPUPYIOLIMX B HA3BAaHUW HACTOAMICH pabOThI U MCIIONB3yEMBIX HUXKE.

O6cynnM cHawana, 4TO MMOHMMAaeTCs Mmoja pazButhueM. Obmee or-
peleNeHne TakoBO: «Pa3BHTHe — HeoOpaTHMoOe, HAlpaBICHHOE, 3aK0-
HOMEpPHOE W3MEHEHHE MAaTepHalibHBIX M HJCaJbHBIX OOBEKTOBY
[110, C. 561] nnm «HampaBJIEHHOE 3aKOHOMEPHOE HM3MEHEHHE; B pe-
3yJIbTaTe Pa3BUTHS BO3HHKAET HOBOE KAUECTBEHHOE COCTOSHHE OOBEK-
Tay [118, C. 991].

BriaensroT BOCXOAIIYI0 JTMHUIO pa3BUTUSA — npoepecc («(OT nart.
progressus — IBIDKEHUE BIEPe.): HAIIPABICHUE Pa3BUTHSL, ISl KOTOPOTO
XapaKTepeH Nepexo1 OT HU3IIETO K BEICIIEMY, OT MEHEE COBEPIIEHHOTO
Kk Oonee comepmieHHOMY» [118, C.963]), U HUCXOIANIYIO JUHHUIO —
perpecc. B manmpHeiimem, eciu He OrOBOpPEHO 0c000, OyaeM OHUMAaTh
MO/ Pa3BUTHEM HUMEHHO TIPOTPecc.

HUrak, B mponecce pa3BUTHsI OOBEKT NEPEXOJUT B KAYECTBEHHO HO-
BOE COCTOSIHUE — B HEM BO3HHUKAIOT, TPAHCPOPMHUPYIOTCS WIIA UCUE3AIOT
SNIEMEHTHI, CBS3M, (DYHKIMH, CBOiicTBa M T.1. B ciydae ympaBneHus
pa3BUTHEM TEPCOHANA STH U3MEHsIeMble KOMIIOHEHTHI (3 PEeKTUBHOCTD
Pa3BUTHS1) OLICHUBAIOTCS C TOUKU 3PEHUS OpraHU3aIHH.

Hon camopazeumuem B [110, C. 590] moHNMaeTCsI cCaMO/IBIKEHHE,
CBSI3aHHOE C TEpPeXOoJ0M Ha 0osiee BBICOKYIO CTYINEHb OpPTraHH3aIlUH;
MOJ] CAMOJBIKEHHEM — U3MEHEHHE 00BbEKTa IOJ] BIUSIHUEM BHYTPEHHE
MIPUCYIINX eMy IIPOTUBOpeuni, (hakTopoB 1 ycmoswid. [Ipu 3ToM BHemI-
HHE BO3JICUCTBUS HIPAOT MOIU(GHUIMPYIONIYI0 WM OIOCPEIYIOIIYIO
pOIIb.

Bonee obuum sBisiercst ousatue camoopeanusayuu [110, C. 591]
— TIpoIiecca, B XOJe KOTOPOTO CO3/aeTCsi, BOCIIPOM3BOJIUTCS HIIH CO-
BEPILEHCTBYETCSI OpraHu3alys CJI0KHOW CHUCTEMBI (TEPMUH «Camoop-
raum3yromasicss cucrema» BBen Y.P. Dmou [120]). Ormerum, dro
pa3IMyaT TPU THIA CaMOOPTaHU3AIUH: CAMOCTOSTEIIBHOE 3apOXKIe-
HHE OpraHW3aliH (BOSHUKHOBEHHE HOBOH IIEIOCTHOH CHCTEMBI), TO-
MEOCTaTUYECKHE TPOLECCH M MPOLECChl COBEPIICHCTBOBAHUS U CaMO-
Pa3BUTHSL CHUCTEM, KOTOpBIE CIIOCOOHBI HAaKaIUIMBAaTh M HMCIOJIb30BATh

4



npouutblii ombIT. OueBUIHO, B YIpaBIEHUM pa3BUTHEM HauOojee
CYIIECTBEHHBI NEPBBI M TPETUH THIIBI CaMOOPraHu3alMu (Tak Kak
TOMEOCTA3HC, KaK MPaBHUIIO, XapaKTepeH JJIsl CTAHOHAPHON CUTYAIHH).

YnpaBieHueM Ha3bIBae€TCsl BO3JCHCTBHE Ha YNPaBISIEMYIO CHC-
TeMy C menbio obOecneueHus TpeOyemoro ee moBeaenus [77, C. 571].
Ecmu roBoputh 00 ymnpaBieHuH opraHuzanuonHoi cuctemoit (OC,
opraHmzanus — «OObEAWHEHHE JIOACH, COBMECTHO pPEATH3YIOIIUX
HEKOTOPYIO IPOrpaMMy MJIM LieJb U JCHCTBYIOLIMX HA OCHOBE OIpelie-
NeHHBIX mporenyp u npasuwm» [110, C. 463]), To B Teopun yrpaBieHUs
OpraHu3aliMOHHBIMU CUCTEMAMU BBIACIIAIOT CICAYIONIMC TUIIBI YIIPpaB-
TeHn (OCHOBaHHWE WX TEPEYMCIIeHUs — KOMITOHeHTH Monemu OC, Ha
KOTOpBIE HATPABJICHO YIIpaBlieHIeCKOe Bo3aeHcTBue) [77]:

- yIpaBlieHHE COCTABOM YYaCTHHKOB,

- YIIpaBJICHUE CTPYKTYpOil,

- MOTUBALMOHHOE yIIpaBiieHHE (yIpaBlieHME MOTHUBAMU M MpEI-
TTOYTCHUSIMH ),

- MHCTUTYLIMOHAJIbHOE YIIpaBlieHue (yIpaBieHHe OTrpaHHYEHHUSIMU
1 HOpMaMH JESITEeIbHOCTH),

- nH(pOpMaIIMOHHOE yTipaBiieHue (yrpaBiieHHue WHQOpManneH, uc-
M0JIb3yeMOM TIPU MIPUHATUH PEIICHUH).

B pamkax Takoil knaccuuKanyu yrnpaBlieHHE pa3BUTHEM IEpCO-
HaJla MOKET paccMaTpUBAThCS, B NEPBYIO OYepellb, KaK yIpaBlieHHE
cocraoM OC (¥ MMEHHO TaK OHO M paccMaTpUBaJIOCh B [45, 77, 82]).
OnmHako TpH OCYHIECTBICHHH 3TOrO YIpaBlIeHHS HE HCKIIOYaeTCs
WCTIOJIb30BaHKE U JPYTUX HEPEUUCICHHBIX BBIIIE TUIIOB YIIPABICHHUS.

[Ipu ynpaBieHuH pa3BUTHEM IIE€PCOHANA LIEIECOOOPa3HO MCIIOJIb-
30BaTh PE3yJbTAaThl TEOPUU YIIPABJIECHUS COLUAIBHO-3KOHOMUYECKUMU
CUCTEMaMH, IOJIyYeHHBIE B CIEAYIOIUX O0JIACTSIX:

- MEXaHHU3MBI' ctumynmpoBanus [48, 82, 83, 86];

- MEXaHU3MBI YIIPaBJICHUS Pa3BUTUEM, B TOM 4KcIe — GYHKIIUOHH-
pOBaHMEM JMHAMHUYECKMX OpraHM3alMOHHBIX cuctem [7, 18, 38,
41, 60, 79, 84, 85];

- MEXaHU3MBbI YIIPABJICHUA COCTAaBOM OpraHMU3allMOHHBIX CUCTEM
[45, 77, 80, 82, 86];

- MEXAaHH3MbI YTIPABIEHHs 0OpPa30OBaTeIbHBIMH® CHCTEMaMH [73,
76, 78, 85].

1
Mexanuzmom ynpagienusi Ha3vl8aemcsi COBOKYNHOCHb NPOYeOyp NPUHAMUSL YNpaAG-
JIeHYecKUux peulenul.
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Ilepconan — «IMYHBIA COCTaB WM PAOOTHHUKU YUPESKIACHUS,
HPEANPUATHS, COCTABIAIONINE TPYIIy IO NPO(EeCCHOHATBHBIM HIIH
npyruM npuzHakam» [102, C. 415].

B mcuxonoruu BEIIENAIOT cIEAYIOUIME YeThIpe MpoleccyalbHO-
MepapxXuuecKue IOJICTPYKTYpHl JIMYHOCTH, NpUBeIeHHBIe B Tadm. 1,
3auMcTBOBaHHOM u3 [93, C. 38-39].

Tabmn. 1. Cxema uepapxuu OCHOBHBIX MOJICTPYKTYP KaK yPOBHEH JIHd-
HOCTH, Ha KOTOPbIE HAKJIAAbIBAIOTCS XapaKTep U CIIOCOOHOCTH

Kparkoe Ha- Cneuuduyeckue
HoacTpykTypsbl
3BaHue NoJ- BU/bI
NOACTPYKTYP
CTPYKTYP (opmupoBanus
VYoexnenne
MupoBo3z3peHue
Hampasnennocts | Wneainst
Bocnuranue
JIMYHOCTH CrpemiieHus
Hurepecsl
Kenanust
IIpuBbIuKH
YMeHnus
OnsIT OO6yuenue
Hasbiku e
3HaHus
Buumanue
OcobeHHOCTH
Bons
TICUXUYECKUX YnpaxHeHue
UyscTBa
IIPOIIECCOB
Bocnpustue
Mpeienue
OmryuieHue
OmMouuu
buoncuxuueckue | [lamsate
N Tpenuposka
CBOWCTBA TemnepameHt
ITonoBeie, Bo3pacTHbIe, hapma-
KOJIOTUYECKU 00YCIIOBICHHBIC
CBONCTBA

2 .
ﬂaHHblu KIacc Mexanusmos uepaenm CywecCmeenHnyro pojib, maK KakK 06y‘l€Hu€ nepco-
Haa A615emcst OOHOIL U3 3a0ay e20 paseumusl — Cm. HUaNce.
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VYmpasineHue pa3BUTHEM TepcoHaIa MOXKET (M B O0ImeM cirydae
IoIHKHO!) OBITH HAIIEIEHO Ha Pa3BUTHE KaXKIOW M3 MOJACTPYKTYP, Iepe-
gyrciaeHHblx B Tabn. 1. OmHako, Kak MpaBHJIO, MPEIMETOM pPa3BUTHS
NnepCcoHasia B OpraHrn3aliy HC BBICTYIIAIOT ABAa HUKXHUX YPOBHIA — ouo-
NICUXUYECKUE CBOMCTBA U OCOOEHHOCTH IICUXUYECKHX IIPOLIECCOB.

B coBpemMeHHBIX pOCCHICKUX (UpMax HalpaBIeHHOCTh JTUYHOCTH
(HaBepHOE, 3TO camas ciabodopmanu3yemass KOMIIOHEHTA) PEIKo
SIBIISIETCSL NIPEIMETOM Ppa3BUTHA, YTO NPEACTaBIsETCS HENATbHOBHUI-
HBIM, TaK KaK JOJIFOCPOYHbIC «MHBECTHLIUM» B YEIIOBEUECKUM KalUTal
SBISIIOTCS S (QEKTUBHBIMU C CTPATETMYECKON TOUKHM 3peHUsl (UTO MOJ-
TBEPXKIIAETCsI, HAIIPUMED, KaJpPOBOU MOTUTHKON STTOHCKUX KOMITaHUH ).

BonpmIMHCTBO yHpaBIEHYECKUX BO3ACHCTBUII HAa MpaKTHKE Ha-
MPaBJICHO Ha TaKyl0 MOACTPYKTYPY KakK OIIBIT, YTO C TOYKU 3PEHUS
OpraHu3allid COOTBETCTBYET NPO@eCcCUOHATbHOMY pa38umulo ITHIHO-
ctu. lIlosToMy HMXe B HacTosmied paboTe OCHOBHOE BHHMaHHE (110
CPaBHEHHIO C TPeMs OCTaJbHBIMU MOJACTPYKTYpaMH JIMYHOCTH) YAETIs-
€TCA UMEHHO MOACIAM U METOJaM HpO(I)CCCI/IOHaJ'II)HOI‘O pa3BUTUA.

CoOupasi BOEIMHO NPHUBEICHHBIEC BBIIIE ONPENCIICHUS TEPMHUHOB
«pa3BUTHUE», YIPABICHUE» U «IIEPCOHAI», IO yNpaBJIeHUEM pPa3BH-
THeM TmepcoHana OyaeM TOHMMaTh BO3JCHCTBHE Ha COTPYAHUKOB
OpTaHMU3alllHi, OCYILECTBISIEMOE C LEbI0 MOBBIIICHUS 3()(HEKTUBHOCTH
VX JIEATENLHOCTH C TOUKH 3PEHHs HHTEPECOB JAHHOI OpraHH3alum .

Crenyer NOAYEPKHYTh, YTO pedb UAET O MOBBIMICHUH d((HEKTHB-
HOCTH JIEATENIbHOCTU (JMHAMUYECKHIM acneKT4), B TO BpeMs Kak IJIs
NOOYXAEHHUs K IeATEIbHOCTU JTOCTATOYHO OIPAaHMYMTHCS CTUMYJIHPO-
BaHmeM [82].

3aBepuiuB OMpeaeIeHUE OCHOBHBIX MOHSATHH, OTMETUM, YTO B JIH-
TepaType IO YIPABJIEHUIO IEPCOHATIOM CYIIECTBYIOT U APYyrHe Onpeze-

? Tax xax ynpasnenue éceeda sersiemcs yereHanpasIeHHbM nPoOYeccom, mo ynpague-
Hue passumuem NepcoHand, OCywecmeiaemoe opeanu3ayiell, Kak npasuio, coomsem-
cmeyem, 6 nepgyio ouepedv, ee yeasm. Jlagce 6 mom ciyuae, Ko20a 3mMo ynpasienue
HEeNnocpeOCmEeHHo OPUEHMUPOBAHO HA YOO08iemeopeHue nompedHocmell pabomHuxa,
0CYWecmensemcs: OHO ¢ mem, 4mobnl 8 pesyrvmame dPHeKmueHoCmy OesmenbHOCmu
9MO20 PABOMHUKA 8 OP2AHU3AYUU NOBBICUNACY.

* [lepexod om cmamuveckux modenei K QUHAMUNECKUM MPAOUYUOHeH Ol COBPeMeH-
HO20 MAMeMamuyecko20 MoOenuposanus — 0ObIYHO CHAYANA ONUCHIBAEMCS U Oemalb-
HO uccredyemcs CmamuyecKkas MoOeib HeKOMOpOU CUCIeMbl, a 3ameM 3ma MOOelb
Mooughuyupyemces (0606waemcest) max, umoowl yuecmv OUHAMUKY.
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JICHHWs Pa3BUTHS IIEPCOHANA, JaBaeMble ITyTEM HEPSAOIOI0KEHHOIO
(TIoATOMY CCBITOK MBI HE JlaeM) niepeuncienns. Hanpumep:

«Cucrema pa3BUTHSI TIepcOHalla — COBOKYITHOCTh OpPraHW3aI[OH-
HBIX CTPYKTYpP, METOJAHUK, MPOLIECCOB M PECYPCOB, HEOOXOAMMBIX JUIS
3¢ (GEKTUBHOTO BBINOJIHEHHUS TEKYLIMX M ME€PCHEKTHUBHBIX IPOU3BOACT-
BEHHBIX 3aJa4; U JUIsI ONTHUMAJIBHOIO YIOBJIIETBOPEHHMS 3allpOCOB pa-
OOTHHUKOB, CBSI3aHHBIX C caMOpeau3alieii, mpodeCCHOHAIBHOM TOTO0-
TOBKOW U Kapbepoin»;

WIN:

«PazBuTHE TepcOHanma — COBOKYNHOCTh OpraHMW3allMOHHO-
9KOHOMMYECKHUX MEPONPUSITUH CIIyKObl yIIpaBICHHUS IEPCOHAIOM IIO:

- 00y4eHHI0, NEPENOATOTOBKE U MOBBIIEHUIO KBUIN(HUKALUN Hep-
COHaJIa;

- OpraHu3alii M300peTaTeNIbCKOH U PaIMOHATU3aTOPCKON pabo-
THI;

- mpoeccnoHaTbHON a/TarTallvm;

- OLICHKC KaHANJAaTOB Ha BAKAHTHYIO NOJIZKHOCTD,

- TeKyLEeH NEPUOJNYECKOI OLIEHKE KaJpOB;

- IUTAHUPOBAHUIO JIETIOBON Kaphephl;

- paboTe ¢ KaJpOBBIM PE3EPBOMY.

Knaccudukanms 3amay ynpasiieHHsi pa3BUTHEM MEpPCOHA-
Jia. YOpaBieHUe pa3BUTHEM IIE€PCOHAA, KaK KOMIUIEKCHOE SIBJICHHE,
MOXKET pacCMaTpUuBaATLCA C TOYKU 3pCHHUA PA3JIMYHBIX HAYK — CM. Puc.
1. Cpenu HuxX:

- meuxoyorus  [9, 19, 51, 53, 56, 59, 89, 113, 133, 142] (mompo6-
HBIH 0030p — C COOTBETCTBYIOIIMMH CCBUIKAMHU — COBPEMEHHBIX TEOPHI
MOTHUBAlMM W WX HCIIOJIB30BaHUA IIpU PCIICHUU 3ajjad YIIPABJICHUA
MIEPCOHAIOM MOXKHO HalTH B [36, 62, 83]);

- cortmotorus [50, 94, 96, 98, 112];

- negaroruka [10, 39, 54, 72, 73, 74];

-skoHomuka [1-3,17,37,57, 61,92, 105, 111, 119, 124, 128, 134,
139, 141, 145];

- MeHepKkMeHT  (oOmmid)  [4, 5, 23, 30, 44, 62, 63, 65, 66, 88, 99,
101, 109, 127, 129, 135, 140, 146, 147];

- yIpaBJeHHEe MepCOHANOM (KakK pas3ien MeHepkKMeHTa) [6, 20, 22,
24,25, 31, 35, 36, 40, 43, 49, 68, 69, 95, 97, 103, 104, 106, 107, 122,
123, 125, 126, 131, 138]



- TeopHs YNpAaBICHHUS, B MEPBYIO OYepe/lb — TEOPHs yIPaBICHHS
OpraHM3allMOHHBIME cucTeMami [7, 8, 12, 13, 15, 16, 28, 34, 45, 48, 77,
80, 82, 83,86, 114, 115, 117, 121, 132, 136, 137, 143], a Takxke Teopus
npuHsaTUs pemenuit [32, 33, 46, 70, 90, 130, 144].

Teopus ynpaBiaeHus

Vmpasnenue
TIEPCOHAIIOM

VYnpasnenue pa3BuTueM
nepcoHana

Ilegaroruka

MeHepKMeHT
(00mmit)

Coroiorus

Puc. 1. Ynpasnenue pa3BuTHEM IepCOHANA C TOUKHU 3PSHHS PA3TIMYHBIX
HayK

[MpuBenem cucremy kinaccuuKanuii 3a1a4 yrnpaBieHUs Pa3BUTH-
€M IIepCOoHaa.

1. IlepBBIM OCHOBaHUEM SIBISIETCSI TO, C YbEH TOYKHM 3pEHHs pac-
CMaTpHUBaeTCsl pa3BUTHE MEPCOHANA — C TOYKH 3PEHUs] OpraHu3aluy,
WX C TOYKHU 3PEHUS TUYHOCTH.

Hwxe mbl Oyziem onuchIBaTh MOJENH Pa3BUTHS IEPCOHAIIA C TOUKU
3pEeHHs JINYHOCTH (DJIEMEeHTa (PUKCHPOBAHHOTO COCTaBa OPraHU3aINHN).
OTMGTI/IM, 4YTO 3TO BOBCC HC O3HAYACT UTHOPUPOBAHUEC IMO3UIIUH Opra-
HHU3AMU — TaK KaK peyb MAET O Pa3BUTHM NEpCOHANIa OpraHu3auuu (1
3TO pa3BUTHE OCYLIECTBIISIET OpraHM3alys, Ipeciieayst CBOM COOCTBEH-
HBIE 11€JIM), TO BOIPOC 3aKJIOYAETCs B TOM, YTO OpPraHU3alus JOJDKHA
M3MEHATh C TOYKH 3PEHUS JUYHOCTH, YTOOBI 3(peKTHBHOCTH (HYHK-
LUOHUPOBAHUS MOCIEIHEN B JaHHON OpraHu3aly Obliia MakCHMallbHa
WU yJIOBIETBOPSIA TpeOyeMOMYy YPOBHIO.



C paccmarpuBaeMOi TOYKM 3pEHHS CYIIECTBEHHa (UKCUPOBAH-
HOCTb WJIM NIEPEMEHHOCTh COCTAaBa — MOXKHO PAacCMaTpUBATh pazeumue
@ukcuposannozo (HEU3MEHHOIO) cOcmaea OPTaHU3ALUM, A MOXKHO
ONTHUMH3UPOBATH COCTaB (pellias 3a7auu 0 HaiiMe U yBoJibHEeHuH [82]) B
paMKax pazeumusi OpeaHu3ayulL.

B kauecTBe 3amay ynpaBieHHUs pa3BUTHEM IepcoHalla C TOYKH
3pC€HUA OpraHnu3allui MOXHO BI)IILGJ'II/ITI:.5 (OCHOBaHI/IC NEPCUUCIICHUA —
3TaIlbl «GKU3HEHHOTO LIUKJIA» COTPYIHUKA B OPraHU3aIMN):

- moabop,

- HailM,

- pacCTaHOBKa,

- YBOJIbHEHHE.

®dopmaibHble MOJIENH 0I00pa, HaliMa W YBOJIBHEHHS paccMaTpH-
BaJIMCh B paMKax 3afay ynpasieHus coctaBoM [45, 80, 82, 86]. O630p
MIPUMEHEHHUS! METOZOB MCCIEIOBAaHUS ONEPALUil K YIPABICHUIO TPYAO-
BBEIMH PECYpCaMH MOKHO HalTH B [42].

3agaun pacCTaHOBKM MOTYT TPaKTOBAThCA JIMOO Kak 3aJadd O Ha-
3HaueHun |[14, 38, 41, 55, 60, 78, 85], nmmbo kak 3amadul CHHTE3a H
ONITUMU3AIUHN OPTaHU3AIMOHHON CTPYKTYpHI [27, 67, 80].

OTtnenbHON M 4pe3BBIYAHO Ba)KHOM 3a1adeil ynmpaBieHHs pa3BH-
THEM TepCcoHajia, KaK C TOYKH 3PEHHUSl OpPTaHW3allld, TaK M C TOYKH
3peHUs JIUYHOCTH, SBISIETCS pa3padoTKa M HMCIONb30BaHUE d(P(HEKTHB-
HOU cucmemvl kKomnencayui u aveom. DopManbHble MOAEIHM Pa3Ivy-
HBIX CHCTEM OIUIaThl TPy/Aa paccMaTpUBaJCh BO MHOXECTBE paboT —
cM. MoHoTrpadun [48, 82, 83] 1 0630ps! B HUX. CHCTEMBI KOMITEHCAITHHA
1 JBTOT (caMu 1o ceOe — 03 MPUBS3KH K 3aj7]aue Pa3BUTHsI) HE SBIISIOT-
Csl IPEIMETOM HACTOSIIIETO UCCIIEIOBAHUSI.

2. BropbiM OCHOBaHHMEM CHCTEMBI KIIACCH(HKAIMA 3a1ad yIpaB-
neHust pasButreMm nepconana (YPII) sBmsercs ducio coTpyTHUKOB
OpraHu3allii, Ybe Pa3BUTHE PACCMATPHBAETCS — MOXKHO TOBOPUTH O
Pa3BUTHU OTJEIBHOTO MHIAUBUAYYMA (UHOUGUOYATbHOE pa3eumie) W
Pa3BUTHU TPYIIIbI/KOJUIEKTHBA (Koanexkmugnoe pazgumue) — cM. Puc. 2.

5

OmMemuM, umo npu 3mom Hacmo ynomurnaemas 6 Jaumepamype no ynpaeienHuio
NEePCOHAIOM OYEHKA nepcoHala Aejslemcs cpedcm@aw, a He 3adauveil ynpaejienus
nepCoHAaAIOM.
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PazBurtue opraHu3anuu
PaszButne TIEpCcoHajia

KonnexktuHoe pa3BUTHE

WnnusunyansHOE
pasBuTHE

Puc. 2. Pa3zButue opranuzaiiuy u pa3BUTUE TIEpCOHATA

B Hacrosmieit paboTte paccMmarpuBaeTcs WHAWBHIYaTbHOE Pa3BU-
THE.

3. TpeTbUM OCHOBAHHUEM SIBISIFOTCSL T€ NOOCMPYKMYPbl JUUHOCTU,
KOTOpBIE SIBJISIFOTCS TPEAMETOM YIpaBJICHUs pa3BUTHEM IepcoHala —
cm. Tabnm. 1. Kak oTrmewanoch BhIIlle, OCHOBHOH aKIIEHT MBI Oyaem
JIeIaTh Ha MPO(eCCUOHATIBHOM Pa3BUTHUU.

4. YeTBepTHIM OCHOBaHHEM SBISIOTCS acleKThl pa3Butus. Cpenu
HUX MOKHO BBIJIEJIUTE — cM. Puc. 3:

- aoanmayus nepcoHana — MPOLECC IPHUCIIOCOOTICHUS KOJUIEKTH-
Ba/COTPYAHUKA K M3MEHSIOIIMMCS YCJIOBHSIM BHEIIHEW M BHYTpEHHEH
Cpezbl OpraHnu3aLuH;

- MOMuUGayuUsi NePCoHAld — CO3JaHHE YCIOBUH M HOOYXICHHE K
CaMOpa3BUTHIO (BKJIFOYasi, BO-TIEPBBIX, UCIOJIL30BAHAE CUCTEMBI MOTH-
BallM, CTUMYJIHUPYIOIIEH PacKphITUE BO3MOKHOCTEH COTPYAHUKOB, HX
npodeccuoHanbHbIN PocT U camopassurtue). [Ipu sTom BHE paccMmoTpe-
HUS OCTaroTcs (CM. MEpBBI MyHKT cHcTeMbl kinaccupukanuii u Tao.
2): COCTaBISIONIME CHCTEMbl MOTHMBAllUM, KacarollUecs CO3JIaHUS
JOJDKHBIX YCIIOBHM TpyJa M OTIbIXa NEpCOHaa, MUCIIOJIb30BAHUS CHC-
TeMbl KOMIIEHCALIUH M JIbIOT, CO3JAIOIIEH YCIIOBHS Ul COXPAaHEHUS U
MOBBIIIEHHUS OTEHINAIA ¥ COUUATFHON 3alUIIEHHOCTH COTPYHUKOB.

- 0Oyuenue nepconana (BKIO49as COOCTBEHHO OOy4YeHHE, MTOBBIIIE-
HUE KBATH(PHUKAIH, IEPENOTOTOBKY H T.1T.);
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- npodsudicenue nepconana (ynpasienue Kapbepoll, BKIOYas Iuia-
HUPOBAaHUE Kaphephl, IOATOTOBKY pe3epBa U T.1I.);

PasButue nepcoHaia

Aparrranus MoTtuBarys OO0yuenne IIponBuxenue
nepcoHana nepcoHaa nepcoHaa repcoHana

Puc. 3. Pazpurue nepconana

Urak, mosnyyaem cucteMy kiaccu(puKanuii 3a1a4 ynpaBieHHUs pas-
BHUTHEM TI€pCcOHAINIa, MpuBeAeHHYI0 B Tabmn. 2. [Ipeamerom HacToAIIero
HUCCJIICAOBAaHUA SABJIAIOTCA 3aJavdd YIPABJICHHUA Pa3BUTHUEM IICPCOHAJIA,
OTHOCSIIHECS K 3aTeHeHHO! sueiike Tadm. 2. KomnexkTiuBHOE pa3BUTHE
MBI HE paccMaTpuBaeM (Mozenu (OpMHUPOBAHUS KOMaHI MOXKHO HAalWTH
B [38, 75, 87]) — oHO sBIsIeTCA MEPCHEKTHBHBIM MPEIMETOM JlalbHEN-
IIUX UCCIIEIOBaHUH.

Tabmx. 2. Cucrema knaccupuKamii 3a1a4 ynpaBJieHHs Pa3BUTHEM

nepcoHana
YIIPABJIEHUE PASBUTHUEM IIEPCOHAJIA
C TouKM 3peHus C TouKkH 3peHHsI TUUHOCTU
OopraHuvsanuu (peaMer yripaBJieHUs C MMO3UIUI OpraHu3aliu
(HpeL[MeT YHOpaBJICHUS «IIPUBS- «IpUBA3aH» K 3(1)(1)€KTI/IBHOCTI/I BBITIOJITHCHU ST
3aH» K QYHKIUAM COTPYIHUKOB) COTPY/IHUKAMH CBOUX (DYHKIMI)
WNupuBuayansHOE KonnexkrusHoe
Hon6op pa3BHUTHE pa3BHUTHE
N Ananranys
Haiim 4 5
MoTtuBamus
PacCTaHOBKA IIpodeccronanpHOE
pasBurue (00yueHue)
VBONBHEHNE [ponsmxenne
KomneHcanuu u IroThl
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B nanHoii pabote ynpaBiieHHE pa3BUTHEM IEPCOHANIA pacCMaTpu-
BaeTCi C TOYKU 3PEHMS TEOPHM YIPABJICHUS, U OCHOBHBIM METOIOM
WCCIICIOBaHUS SIBIISIETCS MaTreMaTHyeckoe MojenupoBanue. [lostomy
MpUBEAEM KpPaTKUi 0030p OCHOBHBIX MOAXOJIOB B 3TOW 00JIACTH.

0030p u3BecTHBIX MOAX0A0B. DopManbHBIE MOJENA OOYYECHHS
(pa3BuTHs) MepcoHaAIa paccMaTpuBauch B [7,45] (kpome Toro, o0-
LIMPHBIA Ki1acc MojeNeil HaydeHHs onucaH B [74], 0HAaKO B YIIOMSIHY-
TOM paboTe aKkleHTa UMEHHO Ha Pa3BUTHE NIEPCOHAIA HE Jeajioch).

B [7] uccnenoBanacek cnemyromias MoJenb. B pesynbrate pemeHus
3aJaud CTUMYJIMPOBaHUs (OMpeeIeH s ONTUMATIBLHON C TOYKH 3PEHUS
YIPaBJISIOLIETO OpraHa — yeHmpa — 3aBUCUMOCTH pa3MepOB BO3HArpa-
KIECHUH MOJUYUHEHHBIX €My (2eHMO8 OT Pe3yJbTaTOB UX IESTEIbHO-
cTH) Obla HaliieHa 3aBUCUMOCTh BBIUTPHIIIA IIEHTPa OT MUN08 areHTOB
(cymiecTBeHHBIX MX XapaKTEPUCTUK, ONpeAessiIomux 3¢(HeKTHUBHOCTD
NESITeIbHOCTH: OIBIT, KBATU(QUKALUS U T.1.) U MEXHOI0SUU OesIMeNbHO-
cmu (OTTUCHIBAEMOW HEKOTOPHIM MapaMeTpoM). [lamee mpeanonarainocs,
YTO M3BECTHBI KaK 3aTpaThl HA M3MEHEHHE THIIOB areHTOB (HampuMep,
MyTeM 00y4eHUs ) IIPH 3aJaHHbIX TEKYIIMX MX THIAX, TaK U 3aTPaThl Ha
M3MEHEHUE TEXHOJIOTHH MPHU 3aJaHHOW TEKylIEH TeXHOJIOrnH. Tak Kak
CUUTANIOCh, YTO TEXHOJOTHS ACATENHHOCTH XapaKTepu3yeT LEeHTpP, TO
ObuTH c(OPMYIHMPOBAHBI U PEUICHBI B PAMKaxX paccMaTpUBaeMOi MoJe-
T CJIEAYIOIIME 3aJaud (IBE YaCTHBIX M OHA 00Ias — BKIIOYAOLIas B
ceOst 00€ YaCTHBIX):

- 3a0a4a «pazeumusi NepcoHanay: Mpu 3aJaHHbIX HavalbHBIX TH-
[ax areHToB M (PMKCHPOBAaHHOM TEXHOJOIMHM HAMTH HOBBIE 3HAYCHMS
TUIIOB areHTOB, MAaKCHMU3UPYIOIIUE Pa3HOCTb MEXAY BBIUTPBILIEM
LEHTpa U 3aTpaTaMy Ha H3MECHEHHE THIIOB;

- 3a0aua pazsumus yermpa (TEXHOIIOTHN): TIPH 33JaHHOIN Havalb-
HOW TEXHOJIOTUM U (DUKCHUPOBAHHBIX THUIIAX areHTOB HANTH HOBYIO
TEXHOJIOTHIO, MAaKCHMHU3UPYIOIIYI0 Pa3sHOCTb MEXAY BBIUTPHIILIEM
LEHTpa U 3aTpaTaMy Ha U3MEHEHHE TEXHOJIOTHHY;

- 3a0a4a KOMHIIEKCHO20 Pa3eumusl: IpU 3aJaHHOW Ha4aJIbHOU TeX-
HOJIOTHH ¥ 33JJaHHBIX HauyaJIbHBIX THIAX areHTOB HAHTH HOBYIO TEXHO-
JIOTHIO U HOBBIE THUIIBI areHTOB, KOTOPhIE MaKCHMH3UPOBAIU OBl pa3-
HOCTb MEXIy BBIUTPBIIIEM LEHTpa M 3aTpaTaMM Ha H3MEHEHHE
TEXHOJIOTHH U THUIIOB areHTOB.

Jannbie Tpu 3amaud B [7] Obutn 0OOOINEHBI HA JMHAMUYCCKHIA
Cllyyail ¢ IMCKPETHBIM BPEMEHEM, B KOTOPOM HCKAaJIMCh ONTHMaJbHbIE
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TPaeKTOPUHM PA3BUTHA — II0Ka3aHO, YTO COOTBETCTBYIOLIAs 3ajaya
MOJKET OBITh pelIeHa METOIOM AMHAMHYECKOI0 IPOrpaMMHUPOBAHHS.

Pe3synbratel uccneaoBaHus MPUBEAECHHBIX B [7] 3a7a4 yHpaBiIeHUs
Pa3BUTUCM MO3BOJIAIOT I'OBOPUTH O CYHICCTBOBAHWU €AWHOTO ITOAXOJa
K omucaHuio 3(G(EeKTOB pa3BUTHUS M CaMOOpraHW3aluu (CM. TaKke
Mojenn o0ydyeHus: MeHepkepoB mpoekToB B [18]). Tlogxon atoT 3a-
KITIO4aeTcs B CIENyIOIeM: CHaYajla OMUCHIBAETCS 3aBUCHMOCTh PaBHO-
BECHOT'0 (B TEOPETHKO-UI'POBOM CMBICIIE) COCTOSIHUSL OPraHU3al[MOHHOM
cucremsl (OC) oT mapamMeTpoB I[EHTpa W areHTOB, XapaKTEPHU3YIOIINX
Hux CBOﬁCTBa, KOTOPBIC MOT'YT U3BMCHATLCA. 3arem BBOJATCH 3aTpaThl HA
LieJIEHANPABICHHOE U3MEHEHHE 3THX [IapaMeTpoB, U pellaercs: 3ajaya
OIIpEJeNICHNUS TAKUX HOBBIX 3HAYCHUH IapaMeTpoB (WIH TPACKTOPHU UX
W3MEHEHUs), KOTOpbleé MaKCUMH3UPOBaIH Obl 3(PPEeKTHBHOCTh (PYHK-
nuonuposanust OC B Oynymiem (MU B IIpoliecce nepexo/ia 13 3a1aHHo-
r0 Ha4aJIbHOI'O COCTOSIHUS B KOHEUHOE) C YUETOM 3aTpaT Ha «IIEePEX0I».

DTOT M0AX0/ ObLT Takke HCrob30BaH B [45]° i pasBuBaeTcs Hu-
e B HacToAIIeH padoTe.

CTpykTypa M3J10°KeHUsl MaTepraia HacTOsIIed paboThl ompene-
JISieTCSI BBEAICHHOM BBIIIIE CHCTEMOMN KIIACCU(HKAIA 3a/1a4 YITPaBICHUS
pa3BuTueM nepconana — cM. Puc. 3 u Tabm. 2.

Jns moctpoeHus: Mojeniel WHAWBUAYAIBHOTO Pa3BHTHS HE0OXO-
IUMO CHadasia cOpMyJIMpOBaTh U HCCIENOBAaTb MOJENb HEPaApXUU
MOTPEOHOCTEH, YTO W JeNaeTcs B NEPBOM pasjeiie. Bropoii pasmen
MOCBAIIEH MOJAETH YIpaBieHUus TNpodeccHoHaTbHON —ajanTanuei,
TpeTuil — MOJleId MOTHBALIUH, YETBEPTHI — MOAEH YIIpaBIeHUs 00y-
YEHUEM, MATHIA — MOJENH YIPABICHUS Kapbepoil.

3akIoYeHUe COIEPKHUT KpaTKoe TepeuUCIeHHe OCHOBHBIX Pe3yiib-
TaToB (IIEPCIEKTUBEI 00OOIIEHUS MMOTyYeHHBIX PE3yJIbTaTOB 00CYXK1a-
FOTCSI I PACCMOTPEHHUHU COOTBETCTBYIOILINX MOZAETICH).

CnenyeT OTMETUTDH, YTO HpHBOZ[HMI:Iﬁ HMXKE KOMIIJICKC MOI[GJ'IGI\/'I
HE cIiellyeT pacCMaTpuBaTh KaK HMCUEPIBIBAIONINI BCe MHOTOOOpasue
3aja4y yHpaBJICHUs] Pa3BUTUEM II€PCOHANA — Halled LeJbio OblLia, BO-
MEPBHIX, AEMOHCTPAIMS BO3MOKHOCTH U 1ENIECO00Pa3HOCTH UCIIONIB30-
BaHUS B 3TOH O6HaCTI/I armnapara MaTeMaTU4€CKOIro MOJACIMPOBaHud, U,
BO-BTOPBIX, WJUIIOCTPAalMs BO3MOXHBIX METOAMYECKUX IIOAXOIOB K

6 o

B ynomsinymoii pabome npu 3a0annvix 3ampamax na usmenenue muna ons uKcupo-
6aHH020 HAOOPA A2eHMO8 NONYYeHbl KpUumepuu 8bl0eleHUs: a2enmos, ell mun Haubonee
6b1200HO U3MEHSAMb.
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MOCTPOCHUIO U HCCIIENOBAHUIO MOZENEeH pa3BUTHS NEPCOHANA B pas-
JIMYHBIX BCTPEYAIOLIMXCS] HA MIPAKTUKE CUTyauusix (AEWCTBYS B HOBOM
CUTyallUM 10 aHaJOTMM, MOXHO IOCTPOUTH aJEKBAaTHYIO MOJENb U
MOJIYYHTh CO/ICPKATEIbHO HHTEPIPETUPYEMBIE BHIBOIBI).

1. MOJIEJIb MEPAPXWUU NIOTPEBHOCTEM

B npunsATON HAa CErOAHSIIHUNA I€Hb B MCUXOJOTHHA U TEOPUU Me-
HE/DKMEHTa KOHLIENIIMA MOTUBAIMY JIMYHOCTH CUUTAETCS, YTO CYIIECT-
BYeT uepapxus nompedonocmet. B [21] mpemnoxena mpeacTaBIeHHas
Ha Puc. 4 momndukamms mupamuasr A. Macnoy [59].

7 cTpemMneHe
K Ky NLTYEHS-
TEORN4ETKOR

AEATENBHOG T

/ B MHTEPEG R PAZEURAKIIET NEATENR \

/ 9 MMTEPRCE Y LMGHARYIOILETD JRATENR \

/ 4 COWMANBHBIE NOFREGHOCT I \

/ 3 NCWXCACOr0-CoOUMENEHEIS NOTREDHOSTIA \
/ 2 MINOAro- NEUXONOrA ECKHE NOTREDHOCTH \

/ 1 e 3 M0nor PNEG K NOTREGROG T \

Puc. 4. Uepapxus notpeOHOCTEH

[MotpebHOCTH HIDKHETO YPOBHSI (TIEpBbIE JIBE, JISKAIUE B OCHOBA-
HUM TUPaMUJIbl) Ha3bIBAIOTCS HEPEUYHBIMU, OCTATBHBIC — 6MOPUYHBIMU.
Curraercs, 4TO WHIUBUAYYM «IEPEXOJIUT» K YOBICTBOPEHHIO IIO-
TpeOHOCTH OOJiee BLICOKOTO YPOBHS TOT/Ia, KOTJa Y HETr0 OTHOCUTEIIHHO
YIIOBJICTBOPEHBI TOTPeOHOCTH OoJiee HU3KUX ypoBHEH. PaccMoTpum
OIKCHIBAIOIIYI0 3TOT KAaYECTBEHHBIM 3(PQeKT (OopMaIbHYIO MOJIENb
[81].

[lycTh CyIIECTBYIOT 71 YHOPSAAOYCHHBIX NMOTPEOHOCTEH, TepBhIe k
U3 KOTOPBIX SIBJISIOTCS TEepBUYHbIMH. CTENEHb YAOBICTBOPCHUS i-OM
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noTpeOHOCTH OyneM u3MepsTh uuciiom x; € [0; 1], i e N= {1, 2, ..., n}
— MHOJKECTBY MOTPEOHOCTEH.

[IpenmonoxuMm, 9to cmenens (YyposeHsv) y0osiemeopenus i-oi no-
mpe6HOCmu 3aBUCHT OT pecypca’ u; > (), HANPaBIAEMOrO Ha YJIOBIE-
TBOPEHHE 3TOW MOTPEOHOCTH, U OT CTEMEeHEW YIOBIETBOPEHHUS OTPed-
HOCTeil 6oJIee HU3KHX YPOBHEH

(1) xduy, uy, ..., w;)) = min {fi(u,), m% a;x;}, i €N,
Jj=Li-

1
rae fi: R, — [0; I] — u3BECTHBIE CTPOrO MOHOTOHHBIE HENPEPHIBHBIE

Gbynkumu, o € (0; I] — KOHCTaHTHI (Beca), OTpaXKaroIUe B3aHMOCBS3b
MEXIy OTpeOHOCTIMHY, j < i, i € N.

CopepxareiabHO 3TH (DYHKIIMU U KOHCTAHTBI OTPAXKAIOT WHIMBH-
IyaJbHBbIE XapaKTePUCTUKH pabOTHUKA, TOTPEOHOCTH KOTOPOTO MOJIe-
nupyrores. [IpuBegem kauecTBeHHbIH npumep. I1oM0XKHUM KOHCTaHTHI
{a;} paBHpIMH enuHuLEe. JlIA «4enoBeKa-NMOTPEOUTENSD», OPUEHTH-
pYIOLIEToCs JIMIIb HA [EPBUYHBIE IOTPEOHOCTH, BBINOJHEHO

Vi=k+1Ln, Vu; 20 f(u)=1. Jlna «denoBeka-ackera», cTpeMsiie-

rocst K BBICIIMM [EHHOCTSIM, BbIoaHeHo Vi = 1,k, Vu; >0 fiu) = 1,
a GyHkMu f;(-) pacTyT 10CTaTOYHO MEUIEHHO, IPUYEM POCT UX 3aMe]l-
JsieTes ¢ yBenauueHueM j € k+1,n.

Tak Kak NPaKTHYECKH JOOYI0 WHAWBUAYAIBHYIO CHENUPUKY
MOJKHO y4eCTh MOJI00OPOM COOTBETCTBYIOUIMX (YHKLUH fi(-) 1 KOHCTaHT
{0y}, TO B KauecTBe arperdpoBaHHOI CTENEHH YyJOBJIETBOPEHMsS IIO-

TpeOHOCcTel s € [0; /] MOXXHO BBIOpAaTh CTENEHb YIOBIETBOPEHUS
BBICIIICH U3 MOTpeGHOCTEN :

7 Mompebrocmy xapaxmepusyemcs Kax myscod 8 4em-mo, ROIMOMY MONCHO YCIOGHO
CUUMAamy, YmMo MO «4MO-Mo» U eCMb «PeCypc.

8 B nacmosweii paGome npunsma mnesasucumas eHympu noopazoeios HyMmepayus
Gopmyn.

? Bce npugedennvie Huice KauecmeeHHble pesyibmampl aHalu3a (popmManrsholi Modeu
OCMAaHymcsi 6 cufle, eciu azpecupo8anndsi Cmenetb y00elemeopeHus nompebHocmeti
6y0em MOHOMOHHOU HenpepvlsHOU DyHKYuell cmeneHnell Y0081emeopenus 0moeIbHbIX
nompe6ruocmeil. Hanpumep, azpecuposannas cmenenv yooeiemeopenus nompetHo-
cmetl Modcem onpedensimvcs KaxK JUHeuHas Komounayus (636euleHHas cymma) cmene-
Hell yooenemeopeHnus omoenvHvlx nompednocmeti. Tocoa, eapvupys eeca, MOICHO
ompazcams  UHOUBUOYATbHBIE XAPAKMEPUCMUKYU UHOUBUOYYMA, HbU NOMPeOHOCHU
ONUCHIBAIOMCSL.
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(2) s(u) = x4(u),
rae u = (uy, u, ..., u,) € R, — BEKTOP pecypcos.

Benvumnna s(u) MOXeT HHTEPIPETHPOBATHCS KaK CTETCHb YIOBIIE-
TBOPEHHOCTU COTPYJHHKA CBOEH paboToil (eciu pecypchl i yIOBIIe-
TBOPEHHS €To MOTPEOHOCTEH B OCHOBHOM IMPEOCTABIISIIOTCS OpraHu3a-
1uei), Kak TOTOBHOCTh paboTaTh B JaHHOW OpraHU3alvu (MIPU CMEHe
paboOThl COTPYAHHMK CpPaBHHBACT TEKyIee 3HAYCHHE BEIMYUHBI (2) C
AJIBTCPHATUBHLIM — NIpE€AjIaraCMbIM Ha HOBOM MeCTC) HUT.O.

Ecnmu @ynkiuu f(-) NOpMHUMAOT €JUMHUYHBIE 3HAUYEHUs IIPU KO-

HEYHBIX 3HAYCHHSAX peCcypca, TO, CUMTAs 3aJaHHBIM 3HAYCHHE X,

MaKCUMaJbHO BO3MOXXHOHM CTEICHU YIOBJICTBOPECHUS IMOTPEOHOCTH
HIDKHETO YPOBHS, BBIYMCIMM MAKCHMAJIBHO BO3MOXXHBIE 3HAYCHUSA

CTeNCHEeH YIOBIETBOPEHHS MOTPeOHOCTEH X, , i € N, CIeayroIum

oOpa3om. Beegem B paccmotpenwue rpad (N, E), Tie MHOXXECTBO IyT £
npeacTaBisieT co00il COBOKYITHOCTh IYT OT Ka)IOW BEpUIMHBI (COOT-
BETCTBYIOIIEH MOTPEOHOCTH) KO BCEM BEPUIMHAM-TIOTPEOHOCTSIM Oonee
BBICOKOTO YPOBHA. BbrancimuMm «mmotennuam [ 14] i-oi BepuIiHbL:

(3) x™ = rx/gln(x;““ ‘o), i€ N {I}.

Bripakenus (1) u (2) MO3BOJISIOT MPH 33JaHHBIX QYHKIUAX fA-) |
BEKTOPE PECYPCOB U HANTH CTETIEHb yIOBIETBOPEHHUS IOTPEOHOCTEH.

MOoXHO pemuTh ¥ 00paTHYIO 3ajady — IMOMCKa MHUHHMMAJBHBIX
3HAYCHMI PecypcoB u (s'), 0OOECIIEUHBAIOIINX JOCTHKEHHE 3a1aHHOTO
YPOBHS

4)s < x™

yIOBIETBOpeHUs ToTpedHocTel. O603HaYUM @ = ||0y||; j « ;v — MATPUILY
BecoB (Bec «; OymeM cuuTaTh paBHbIM equHHLE, I € N), fl._l(-) -
¢bynkuuto, obparnyto k Gynkuuu f(-), i € N, l; = In(1 / ay), L; — iRy
MaKCUMaJbHOTO 1yTH B rpade (N, £) U3 BepIIUHbI [ B BEPIIHHY /1 TIPH
YCIIOBHH, YTO JUIUHBI YT PaBHEI [, i € N.

.
Ecnu ¢ynkiun f(-) npUHUMAlOT 3Ha4€HHUE s IIPU KOHEUHbIX 3HA-
YEeHHSX pecypca, TO peIeHne ITOH 3a/1a4n, OUYeBHIHO, IMEET BH/I:

(5) u;(s",0) = f; (s exp (L)), i € N.
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YTBepxkaenne 1. MuHMManbpHbIE 3HAYEHHSI PECypCcOB, OOecredu-

R
BAIOIHE JOCTIKCHHE 3aJaHHOIO YPOBHS s < X, YIOBJICTBOPEHHS

MOTPEOHOCTEH, OTIPENIENSIFOTCS BEIpakeHHeM (5).

[Ipuamumn (5) pacnpeneneHus pecypca MOXHO Ha3BaTh «pPaBHO-
MepHbIMY». OH, COBMECTHO ¢ BbIpakeHHeM (1) oTpaxaer uepapxuue-
CKYIO CTPYKTYpY NOTpeOHOCTEH JINYHOCTH.

PaccmoTpum Teneps ciieayrolyo 3azady: IIycTh 3aJaHbl OIpaHu-
yernnst {R;}; .y Ha pecypchl, To ecTb u; € [0; R;], i € N. Tpebyercs
OIIPENIeNINTh, KAKUE U3 HUX SIBISIOTCS KPUTHUECKHMHU, TO €CTh, yMEHb-
[ICHUE KOJIMYECTBA KaKHX PECypCOB MPHUBEIET K CHIKCHHUIO arperupo-
BAaHHOI'O YPOBHSI yIOBJICTBOPEHUS TOTPEOHOCTEH.

O6o3naunm R = (R, R,, ..., R,) — BEKTOp OTpaHWYEHH Ha pecyp-
chl. Beruucnum B cOOTBETCTBUU C (2) 3HaUeHHE S(R).

Yrepxkaenue 2. KputnueckumMu sIBISIOTCA PECYpPChl U3 MHOKECT-

Ba
No={i e N|R = u,(s(R),a)}.

O000mMM Temeph pPacCMOTPEHHYIO MOZENh Ha JUHAMHUYECKHH
cilyyail (HalOMHHM, YTO JO CHX TMOp Mbl HE YYUTHIBAIM pa3indue
TIEPBUYHBIX ¥ BTOPUYIHBIX TOTPEOHOCTEN).

[TycTs mMeeTcss BOBMOKHOCTh PAacXoJl0BaTh B €IMHUILY BPEMEHH
CyMMapHOe KOJIMYECTBO pecypca B pazmepe () equHHUII (3TO CyMMapHOe
KOJINYECTBO HE 3aBUCUT OT BpeMmeHu). OO03HaYMM ¢; — KOJIUYECTBO
pecypca, BBLIENSEMOE B €IMHHIYy BPEMEHH Ha YIOBJIETBOPEHHE i-Oif
noTpeOHOCTH, i € N (I IPOCTOTHI OYJIEM CUUTATh, YTO ATH KOJIUYECT-
Ba TIOCTOSIHHBI BO BPEMEHH — BO3MOXKHOCTH OTKa3a OT 3TOTO IpeJIo-
JIOXKEHHUs1 00CYKIAeTCsl HUKeE).

[Ipennonoxxum, 4To MEepBUYHBIE MOTPEOHOCTH HE SABJSIOTCS Ha-

CBII[AEMBIMH, TO ecTb u(f) = ¢; i = 1,k , a Bropu4HbIE TOTPEOHOCTH —

1 .
HacklmaeMble' ', T0 ecTh u(f) = ¢; ¢, i = k +1,n. JIns npocToTsl 371€Ch 1

10 Cooepacamensio smo npednonoxrcenue ompaxcaem mom paxm, umo yooenemeope-
Hue, Hanpumep, uzuoaIocUYecKUx nompebHoCcmell O0IHCHO NPOU3BOOUMBCA 8 KAXHCObIIL
MOMEHM 6peMeHU — pPe3yIbmamyl IM0o20 YOO8AeMBOPEHUs He MO2YM «HAKANIUBAMb-
CA»; 8 MO 6peMs KaK pe3yibmamvl YOOeNemeopeHus NOmpeOHOCmU 8 meopyecmee
MOZYM. HCUMb 6EKAMU.
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nayee OymeM chTaTL”, uro o; = 1, i € N, j<i. TormaL;=0,i e N, n
MoJIy4aeM CIEAYIOIIMe ypaBHEHUsS! AUHAMHKH CTETeHEH YyIOoBIeTBOpe-
HUSl TTOTpeOHOCTEN B 3aBHUCHMOCTH OT BeKTOpa ¢ = (41, ¢2, ..., ¢x) PE-
CYPCOB, OTPEOJIAEMBIX B €IMHUILY BPEMEHHU:

(0) xdq1. g2 ... g1 1) = mllll Map) i= Lk,
j=Li

() x{q1 ¢z -r ¢ 1) = Min {Min fig), M fo(gn 0}, i = k+1,n.
j=l, m=k+1,i

Bekrop pecypcoB mOIKEH YHZOBIETBOPSTH 0ajJaHCOBOMY OTpaHU-
YEHUIO:
®) >4, <O.

ieN

HonquM yCIIOBHE IOCTHXUMOCTH YPOBHS YAOBJIETBOPEHHUS IO-
TPEOHOCTEl § 32 KOHCYHOE BPEMH .

Yrepxaenue 3. [ns ILOCTI/DKGHI/ISI arperupoBAHHOIO  YPOBHS

max

YIOBJIETBOpEHHs MOTpeGHOCTel s < X 3a KOHedHOe BpeMms, J0CTa-

TOYHO BBIITIOJITHCHUA CHGZ[YIOHIGFO yCJIOBI/ISI
k
-1 *
ORI
i=1

HokazarensctBo. Ecnu BbimonHeHo ycnoBue (9), TO, MOJOKUB

= 7)), i = 1,k , u3 (6) momyuaem, aTo

(10)x{q1, g2 - g ) =s,i=1,k.
QukcupyeM n—k CTPOro TOJOKHUTEIBHBIX KOHCTaHT O

- n k
i = k+1,n, takux, 4yro Zéi =0- Zflfl(s*). Takue KOHCTaHTBI
i=k+1 i=1

CYIIECTBYIOT B CHITY yCIIOBHS (9).

O603Ha9uM & = (84, O4+2, ..., O,). [lomokHM q; =6, i = k+1,n.
Ycnosue (8) mpu 3TOM BBITIOHIETCS KaK PAaBESHCTBO.

W3 ycnosus (7) momydaem, 9TO MHHUMAIbHOE Bpems 7(0), aepes
KOTOpoe OyJeT JOCTHIHYTO 3aJaHHOEC 3HAueHHE S arperupoBaHHOM
CTETICHH yJIOBICTBOPEHHS OTPEOHOCTEH, PaBHO

1
Bce pesynbmamvr ocmanymcs 6 cuie u npu npouseonbHblX O, Heobxooumo 6ydem
TMOJILKO YUecns 8 COOMEEMCmBYIoWux auipasxcenuax konemanmol {L;}; o y— cm. (5).
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(1) 7(8) = max_ {f,'(s") / gu}-

m=k+1,n
OT0 BpeMsi KOHEYHO B CHILY, BO-IIEPBBIX, CTPOIOH MOHOTOHHOCTH
W HeNlpephIBHOCTH (QYHKLUH fi(-) — CM. BBINIE, U, BO-BTOPBIX, YCIOBHS

.
s < x™ . VIiBepx/eHue 3 10Ka3aHo.

OTMeTHM, 9TO Co/IepKaTeNbHO ycioBue (9) 03HaYaeT cleayromiee
— MMEIOILETocs pecypca JA0/DKHO XBaTaTh Ha yJOBJIETBOPEHHE IEPBUY-
HbIX TIoTpeOHOCcTel. Ecim 310 He Tak, TO Bech pecypc OyneT pacxoio-
BaThCsSl HA HEHACHINIAEMbIE TIEPBUYHBIC TIOTPEOHOCTH, a Ha yJOBJIETBO-
peHre BTOPHYHBIX (HACHIIaeMBIX) TOTpeOHOCTEH pecypca He
OCTaHeTCsl.

PaccmoTpum Teneph 3amady 0 OBICTPOACHCTBHMM — MUHUMH3ALUH
BpeMenn T IOCTIMKEHHS 3aJaHHOTO ypoBHs s € [0; 1] yaoBneTBopeHus
NoTpeOHOCTEeH MyTeM paclpe/iesieHHs pecypca IpH 3aJaHHbIX pecypc-
HBIX OrpaHMYEeHUSAX. MUHMMaNbHOE BpeMs (pe3ysbTaT peleHHs 3ala-
an) 0603HauIM T .

U3 nokazatenscTBa yTBepxAeHUS 3 (B 4acTHOCTH U3 yciosus (11))
CJIEyeT CIPaBEUIMBOCTh CIEIYIOIIErO YTBEP)KICHUS (OCHOBHAs uzaes
3aKJII0YaeTCsl B TOM, YTO BCE BTOPUYHBIE MOTPEOHOCTH IOJDKHBI 1OCTH-
ratb TpeOyeMoro ypoBHS OJJHOBPEMEHHO).

X
Vreepxaenue 4. Ecin s < X u BbIIONHEHO yciosue (9), TO

pelIeHUE 3a/1a4U O OBICTPOJICHCTBUM UMEET BH/I:

(12) g, = '), i= Lk,
R A L P R v
P/ ACD)

S /)

(149 7", 0) = 5 :
-2 ()
i=l1
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VYcnosue (9) OymemM cuuTaTh BBEIIOTHEHHBIM B XOJI€ NalbHEUIIETo
W3JI0KEHUST MaTepualia HaCTOsINEero paszeia. [lonydeHHble COOTHOIIIe-
HUA Aal0T TAKXKE BO3MOKHOCTL pe€IlaTh 3aJa4u TCPMUHAJIILHOTI'O YIIpaB-
JICHUS — MHUHUMM3AIUN CYMMApHBIX PECYpCOB Ha AJOCTUIKCHUC 3a 3a-
JAHHOE BpeMs TpeOyeMo#l CTeleHH YAOBJICTBOPECHHUS MOTPEOHOCTEI;
WM MaKCHUMHU3AIlMU arpe€rupOBaHHOI'O YPOBHA YAOBJIICTBOPCHUA I10-
TpeOHOCTE! 3a 3alaHHOE BpeMs IPU (PUKCHPOBAHHBIX OIPAaHUYCHUSIX Ha
pecypchL.

U3 Beipaxenuii (11)-(14) MOXHO MONYYHTbH 3aBHCHMOCTB S (f),
OIMCHIBAIOIILYIO (IIPH ONTUMAJIBLHOM paclpelleieHHH pecypca) 3aBUCH-
MOCTh CTETICHU YJIOBJIETBOPEHUS TIOTPEOHOCTEH OT BPEeMEHH.

st cnyyas, korna Vi € N fi(-) = f{-) nonydaem:

(15)5© 0= 1| —2-
n—k+kt
Buro, uto BenuunHa s (Q, f), onpenensemas Boipaxernuem (15),
MOHOTOHHO BO3pacTaeT 0 BPEMEHH ! U IO KOJMYECTBY pecypca Q u
yOBIBaET C POCTOM KaK OOIIEro Yuciia MOTPeOHOCTEN 7, TaK ¥ C POCTOM
Yrcia MepBUYHBIX MOTpeOHOCTEH k (coaepKaTelbHbIe WHTEPIPETALUH

OYCBHIHEI).
Benmmunna
(16)k(Q, o= 12D

Q-t
MOJKET paccMaTpuBaThcsa Kak 3(Q(EeKTUBHOCTh PAacXOIOBaHUS PECYPCOB
OpraHu3alyy Ha YIOBIETBOPEHHE MOTpeOHOCTEH (MOTHBALIUIO) CO-
TPYIHHUKOB.

[pennonoxum, uto QyHKUHS f{-) UMEET OrpaHUYCHHYIO MPOU3-
BoaHyto. Torma, moacrasmusst (15) B (16), BEIMHCISS IPOU3BOAHYIO IO
BpPEMEHH, TIOTy4aeM, YTO CIIPABEIIMBO CIIEAYIOIIEe YTBEP)KICHHE.

Yreepxkaenue 5. Co BpemeneM 3 (GEKTHBHOCTh PacXoJJ0OBaHUS pe-
CYpCOB Ha MOTHBAIIMIO YMEHBILAETCS.

C conepxaTenbHOW TOUKU 3PEHUSI OTYACTH ATO YTBEPKAEHHE 00b-
SICHACTCA q)HKCI/IpOBaHHOCTLIO BO BPEMCHU U OTPAaHUYCHHOCTBHIO CTCIIC-
HEl yJOBIIETBOpEHUS] TNOTpeOHOCTEH, OTPaHWYEHHOCTBHIO pecypca |
cBoictBamMu QyHKIuH f{-). Ecium mpennonokuTh, YTO BTOPUYHBIC
MOTPEOHOCTH HE OTpaHWYEHBI CBEPXY, TO YTBEPXKICHHE 5 B 0O0IIEM
cilydae yke He OyleT ClpaBe/sIiBo.
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Urak, noaenemM KpaTkue HNPOMEXyTodHble uTOru. llpennoxena
(dhopManpHas MOJENb HepapXuH MOTpPeOHOCTEH, B KOTOPOH CTEINeHb
yIOBIETBOPEHUsI TIOTPEOHOCTH 3aBUCHT OT pecypca U OT CTeleHeH
YIIOBJICTBOPEHHUST TMOTPEOHOCTEH Oosiee HHM3KUX YpOBHEW. PerieHbl
npsiMble ¥ 00paTHBIE 3a7jaull pacIpeieNeHus pecypea Ui CTaTHIeCKOM
Mozenu (yTBep:kieHue 1), HaliIeHoO MHOKECTBO KPUTHYECKHUX PECYpPCOB
(yrBepxknenue 2). [ng nuHaMu4eckoil MOJENH MONTydYeHBl YCIOBHUS
JNOCTMKUMOCTH 33JaHHOTO YPOBHS YAOBJIETBOPEHHUS! MOTpeOHOCTEH
(yrBepxknenwue 3), pemieHa 3agada o OBICTPOJICHCTBUM M 33/la4a TEPMHU-
HAJILHOTO ympasiieHHus (yTBepxaeHue 4), a TakkKe MOKa3aHo, YTO CO
BpeMeHeM 3((EeKTHBHOCTh PacXOIOBAHUS PECYPCOB HAa MOTHUBALIMIO
yMeHbInaeTcs (yTBepKaeHue 5).

Ilocnenuuii BEIBOA CBUIETENBCTBYET, UTO, C OJHOW CTOPOHBI, JUIS
TOTO, YTOOBI TPOUCXOANI MOCTOSIHHBIA POCT YPOBHS yJOBJIETBOPEHHUS
MOTPeOHOCTEW, OHU JOJDKHBI U3MEHATHCS (Y4eT U3MEHEHUs MOTpeOHO-
CTel SIBJISIETCS] IEPCIIEKTUBHBIM HAIIPABICHUEM JAIbHEHIIET0 pa3BUTHS
paccMatpuBaeMoit Mojienu). OJHUM U3 CPEICTB U3MEHEHHUST BTOPUYHBIX
MmoTpebHOCTEN sBigeTCs OOydeHHe TMepcoHalla WM KapbepHBIH POCT,
MOJIEJIN KOTOPBIX PaccCMaTpUBAIOTCS HIDKE B IOCIEAYIOLINX pasfelie.
Ecnu Takue BO3MOYKHOCTH COTPYJHHKY HE MpPENOCTaBISAIOTCS (a OH
MOJKET OLIEHHBATh HE TOJILKO YPOBEHb yJOBJIETBOPEHHS CBOUX MOTPEO-
HOCTEH, HO M MX AMUHAMHKY), TO BO3MOXXHO, YTO OH IIPEAIOYTET YBO-
mutbesi. C APYroil CTOPOHBI, OPTaHU3AIMU MOXKET OBITh HE BBITOIHO
JIOJITO «AepKaTh» pabOTHUKA HA OJHOW M TOH e JODKHOCTH (Tak Kak
00bEM pecypcoB, TpeOyeMbIX Uil MOLIECP)KaHUS OTHOCHTEIBHOTO
pocTa CTENEeHU YIOBJIETBOPEHHs €ro norpedHocTed, OylneT yBelndu-
BaThCs) U OpraHM3alisl MOKET BBICTYNUTh MHUIMATOPOM IIPOJBIKE-
HUSI WM YBOJIBHEHUS PaOOTHHKA.

Beie ObUI0 BENEHO MPEATIONOKEHHE O CTallMOHAPHOCTH KOJH-
YeCcTB PECypCoOB, 3aTpauyrlBaeMbIX B €JUHUILY BPEMEHHU Ha yJIOBJIETBOpE-
HUE KaKA0H u3 moTpeOHOCTE! (B KauecTBe T'MITOTE3bl MOKHO MpPEIro-
JOXHUTh, 4YTO B CiIydae BOTHYTHIX GyHKmmMiA {f{(:)} HMeHHO
CTaLlMOHApHBIE KOJIWYECTBA pecypca OyAyT ONTHMAalbHBI — aHAJIOTWY-
HBIH pE3yJIbTaT M3BECTEH B TEOPUH KAJIEHIAPHO-CETEBOrO IJIAaHWPOBaA-
Hus U ynpasieHus [14]). Bo3amMoxHO, BO-IEpBBIX, OTKa3aThCs OT 3TOTO
MPENONIOKEHUST U UCKaTh ONTHUMAJIbHBbIE TPACKTOPUH PACXOJ0BaHUS
pecypcoB. Bo BTOpBIX — HOMYCTUTH, YTO «YPOBEHb HACHILICHUS» TOMH
WM WHOM TOTPEOHOCTU 3aBUCUT OT CTEICHEH YJIOBJIICTBOPEHUS 3TOH
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MoTpeObHOCTH W TOTpebHOCcTel Oonee HHM3KMX ypoBHei. OmHako B
o0meM ciaydae Bps JIM, NPUMEHSS METOJbl TEOPUH ONTHMAIBHOTO
ynpasienus [11, 52, 58, 64], ynacTcs NONy4YuTh aHAJIUTUYECKUE pellie-
HUS 33124 TEPMHHAIBHOTO YNPaBICHHUS U 33Ja4d O ObICTPOJEHCTBUU.
UucneHHOe ke pelIeHne 3THX 3a7ad, KOHEYHO, BO3MOXKHO U B 00ILEM
ciydae.

IIpumep 1. PaccMoTpuM yacTHBIN cay4ait, B KOTOPOM
(A7) fillw;) = 1 —exp (- yiw;), i €N,
rzie KOHCTaHTa ¥; > () MOXKET HHTEPIPETUPOBATHCS KaK CKOPOCTh YIOB-
JeTBOpeHus i-oi norpedHocTy, i € N. OTMeTHM, 4TO 3KCHOHEHIHUANIb-
HBIE 3aBHCUMOCTH THma (17) 4acTo HCMONB3YIOTCS B MOACIHUPOBAHUH
JTUHAMUKH TPOIIECCOB HAYUYCHMUSI, aJaniTalluu U pa3Butus [71, 74].

Ycnosue (9) nmpumer BU:
k

12
(18) [ j <év
1-s

OntumaneHbIM (B CHIIy yTBepkIeHHs 4) OyAeT pacmpelelieHHe
pecypca:

1 1
19q;=— In(—),i= Lk,
) 1-s

1

1
Y I N
20) gn = —""—(Q-In(+—) D). —). m=k+1n,
l -8 =Y
1=k+17)
v L
TG, Q= Tan
1
In( 1 ) Vi
1-s
Bripaxenus (15) u (16) mpuMyT COOTBETCTBEHHO BH/I:
* t
250 n=1-exp - L2,
n—k+kt
t
(23) K(Q, 1) = [1 —exp (- YOt )1/ Q).
n—k+kt
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IIpuBenem uucnoBoit npumep. Ilycte n=7, k=2 (cm. Puc. 4);
vi=1-01ii=17;s =0.8 Q=S5. Jlerko mpoBEPUTE, YTO YCIOBHE
(18) mput 5TOM BBITIOTHEHO.

U3 (19)-(20) maxomum: q; = 1.79, ¢, = 2.01, g5 =0.16, q, = 0.18,
qs =0.22,q5=0.27,q,=0.37. U3 (21) naxogum T = 14.64.

Ha Puc. 5 npencraBneHa nuHamuika (pacueTsl MPOU3BOAWIINCH B
Excel) creneneit ymoBieTBOpeHHS MOTPEOHOCTEH — HeMpepbIBHASL
TrOpu30OHTAaJIbHAad JIMHUSA COOTBETCTBYCT ONTUMAILHOM AMHAMUKE 1ICp-
BUYHBIX NOTpeOHOCTEH (TMepBOil M BTOPOIi), BO3pacraromias MITPHX-
MYHKTUPHAs! JIMHUSL COOTBETCTBYET ONTHMAIBHOW JUHAMHUKE BTOPHY-
HBIX TIOTpeOHOCTEH (C TpeTheil o ceABMYI0 — BCe OHH CIIEAYIOT OAHOM
¥ TOI 5Ke TPAeKTOPUH ).

0,60 .

0,40 /

0,20 a

T t
0,00 T

1 3 65 7 9 1113 1517 19 21 23 25 27 29 31 33 35 37 39

Puc. 5. Jlunamuka creneHeil ya0BIeTBOPEHHS MOTPEOHOCTEN B IPUMeE-
pe 1

Jns paccMaTpuBaeMOro 4YMCIOBOTO NpHMepa BblpakeHHs (22) u
(23) mpumyT cooTBeTCTBeHHO BU (cuutaem y = 0.2):

);

24)s' () =1—- —
(24) s () exp ( Py

12 .

Omo ceolicmeo 6 obwem ciyuae He umeem Mecma, 6 HACMOAWEM Npumepe OHO
obycnoeneno mem, umo ece Qyuxkyuu {f(-)} npunadnezcam oOHoMy napamempuiecKko-
My cemeticmey.
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t
k(t) = [1 —exp (- ——)1/ (5 9.
(25) k(r) = [1 —exp ( Py NG

I'paduk 3aBucumocTu (24) cTemeHU YAOBIETBOPEHUs MOTPEOHO-
CTEH OT BpeMEeHU NpHBeeH Ha Puc. 6.

05
0.45 0)

035

t

+ e

I 5 10 18 20 2% 3 3/ 40

Puc. 6. 3aBucumocts (24) cTerneHu yJI0BIETBOPSHUSI TIOTPEOHOCTEH OT
BPEMCHH

I'paduk 3aBucuMocTH (25) 3 PEKTUBHOCTH OT BPEeMEHH MPHUBEICH
Ha Puc. 7.

F Y
005+
004+
003t
INTER §
ki
nm @)
t
g t t } t t t } -
4] 10 15 20 25 a0 Kia] a0

Puc. 7. 3aBucumocts (25) 3¢(heKTUBHOCTH OT BpeMEeHU
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Bunno (cM. Puc. 7), 9T0 B COOTBETCTBUU C yTBEPXKIEHUEM 5 -
dexTuBHOCTS (25) yOBIBAET CO BPEMEHEM.

B 3axmrodenune Hacrosmero pasaena odocynum mpobiaeMy HIeHTH-
(vKanuu TpemIoKeHHON (OpPMANBbHON MOJENN WepapXuu MOTPeOHO-
cTeil (To ecTh, YTO HEOOXOIMMO CeNaTh U KaKylo HH()OPMAIHIO TMOITy-
YUTh ANl TOrO, 4YTOOBI  «yBsi3aTb» €€ C  pe3yibTaTaMu
9KCHEPUMEHTAIIBHBIX MCUXO0JIOIHYECKUX M COLMOJIOIUIECKUX HCCIIEAO-
BaHU).

st Toro uyTo0HI 331aTh MOJIeNTb, HEOOXOIUMO OTNPEACIHTH!

1. Crimcox ymopsimodeHHBIX noTpedHocTedl. C 3THM STamoM, Kak
MpaBuiIo, Mpo0JieM He BO3HMKAET — MOXHO B3SITh 32 OCHOBY OJHY U3
HU3BECTHBIX B IICUXOJIOINN1 KOHHCHHI/II\/'I MOTHUBaAIUH.

2. Habop pecypcoB u orpaHnueHus Ha HUX. B mepBoM mpubmimxe-
HUHM MOXHO CJIEJIOBaTh CJIOKUBIIEHCS B 9KOHOMHKO-MAaTEMAaTHYE€CKOM
MOJICIIMPOBAHNM TPATUIMU M CUATATD, YTO PECYPCOB BCETO ABA — JOXOJ
pabotHuka W ero coOomHoe Bpems [8, 119, 134]. dopmanmmzarus
JOPYTUX BO3MOXKHBIX MOTHBALMOHHBIX BO3JCHCTBUM (B IIEPBYIO OUepeab
— MOpPaJIbHBIX ) TPeOyeT AATBLHEHIIIUX UCCIICIOBAHUH.

3.Marpuna @, oOTpaxaromas B3aUMOBIHMSIHHE MOTPEOHOCTEH.
31ech ecTh Ba BO3MOXKHBIX ITyTH. [1epBbIii 3aKiito4aeTcsi B TOM, 4TOOBI
BBISIBUTH THIIOJIOTHIO PAaOOTHUKOB — YCTAaHOBUTH CBSI3b MEXIY HX
OOBEKTUBHBIMU XapAKTEPUCTUKAMU U CTPYKTYPOH B3aUMOBIHSHHUS MX
NoTPeOHOCTEeH pa3IUMYHOTO ypOBHS. BTOpO MyTh COCTOMT B HaXOXe-
HUH ITyTEM OIMPOCOB MepCoHaa B KAKJOM KOHKPETHOM CiTydae cyOBheK-
THBHOW «Ba)XHOCTH» (BECOB) YAOBIETBOPEHHSA TE€X WM WHBIX TOTPeO-
HOCTel. MHOXECTBO MOJOOHBIX IKCICPUMEHTAIBLHBIX HUCCIEIOBaHUN
YK€ TIPOBOJIMIIOCH, U UX PE3YJIbTAThl OTPAKEHBI B MICUXOJOTMYECKON U
COLIMOJIOTUYECKOH JIUTEpaType.

4. Oynkunu {f(-)}, cBA3BIBAIOIINE CTETIEHH YyJIOBIETBOPEHHS MO-
TpeOHOCTEH ¢ KOJIM4YecTBOM pecypca. sl ux uaeHTuHUKaul MOXKHO
MOCTYMUTD CIEAYIOIUM 00pa3oM: MPEIoI0KUTh, YTO TaKkas QYHKIHS
OJIMHAKOBAa JJIsI BCEX MOTpeOHOCTEH (TEM CaMbIM «IIEPEJIOKHB BCIO
TSHKECTHY OTPAKCHUS MHIUBUIYAbHBIX OCOOCHHOCTEH HA MATPUILy C),
BbIOpATh MapaMEeTPUUECKUH KJIacC MOHOTOHHBIX BOTHYTHIX (DYHKLUH, a
3aTeM OIpelesIUTh THUIIOBBIE 3HAYCHMS IapaMeTpa IO pe3yibTaTaM
HaOJIONEHNH 3a MHTEpBAIAMH BPEMEHH MEXIY CMEHOW paboThl WM

13
Cumeon «®» 30echb u danee 0003HaAUaem OKOHUAHUE NPUMEPA UlU O0KA3AMeNbCEA.
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MOBBILIEHUEM KBAIM(UKALIMM WM IOBBILIEHHEM B JOJDKHOCTH (CM.
00CYKICHHE BBIIIIE).

[ToaBoAs UTOT, MOXKHO CHENaTh BBIBOJ, UTO ajamnTalus IMpesyio-
KEHHOM MOJENM M €€ MCIIOJIb30BaHUE ISl PEeleHHUs] peallbHBIX 33134
yIpaBJIeHHUs IEPCOHAIIOM BO3MOXHBI, HO TPEOYIOT AajdbHEHIINX HMIIU-
puuecknx ' uccaenoBaHmil.

2. MOJIEJIb YIIPABJIEHHS IPO®ECCHOHAJILHOM
AJIATITALMER

ApanrTamys — «BUI B3aUMOIEHCTBUSA JIMYHOCTU WIHW COLIMAIBLHOMN
IPYIIBbl ¢ COLMAIBHON CpPEJOH, B XOJE KOTOPOrO COTJIACOBBIBAKOTCS
TpeOoBaHUs U OxuaHus ero yyactHukos [110, C.12]».

B mnocnennee Bpemsi amanTHBHBIM CBOMCTBaM OpTaHW3aIllUU B JIH-
Teparype Mo MEHEDKMEHTY Y/AeTSeTCs 3HAUNTEIbHOe BHIMAaHUE — CM.
(5, 44, 99, 109, 147].

C TO4YKM 3peHHs YIpaBICHHUS MMEPCOHAIOM, aJanTaius — MPHUCITO-
coOJIeHne COTpPYIHWKA WU KOJUIEKTHBa K TPeOOBaHHAM, MPEAbSBIsE-
MBIM OpraHuzanmeid. Bo3moskeH U 0OpaTHBIN Mpolecc, KOraa OpraHu-
3alUsl WIM €€ 4YacTh aJanTUpyeTcss Moja TpeOOBaHUS OTAEIBHOTO
COTPYIHHKA WIIM UX TPpyHIbl. [[puMepomM MOXET CIIyUTh CMEHa COOCT-
BEHHUKA WIH yTIPaBI€HYECKOH KOMaHIbI.

MO3HO BBIIEIHTH CIIEyIONINE aCIEeKThI a[aNTalliy MepcoHana’” B
OpTaHM3AIINN:

- ICUXO()M3HOIOTHYECKHH,

- npopecCHOHANBHBINA (TPYIOBasT WIH HPOPDECCUOHAIbHAS a0an-
mayus),

- OpraHU3alMOHHBIH,

- COIIMAIIbHO-TICUXOJIOTUYECKHIA.

Hwxe paccmartpuBaercss Moenb npodecCHOHAIBHOW afarTaluy.
Jpyrre acmekThl ajanTtaiy Ka4eCTBEHHO 00CYKIAr0TCs B TUTEpaType
110 YIPaBIICHUIO TIEPCOHANIOM — cM. [22, 26, 36, 104, 106, 107, 108, 116

1 Hepcnekmu@bl meopemu4ecKux uccnedosaHull ompaosiCeHvl eoblule.

5 HUnozoa ynompeb'ﬂﬂ}om mepmun  «4YUcCileHHas abanmauuﬂ», NOHUMASL NOO MUM
a()anmauufo YUCIIEHHOCMU nepcorald K USMEHUBUUMCS mpeGO@aHUﬂM np0u360()cm6a.
Ilooobnvle 3(pd)€l€mbl omHocsamcs, cKkopee, K onmumuzayuu cocmaed — CM. CCbLIKU
evluie.
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u ap.]. OOme#t 3aKOHOMEPHOCTHIO aJaNTaIiH (B TOM YHCIIe — TIEpCOHA-
J1a) SIBNSIETCS TIEPBOHAYANBHBIN (ITOCIIEe TpUeMa COTPYTHUKA Ha padoTy
WIM W3MEHEHWH B OpraHu3allid) POCT YPOBHS IICHXOJOTHYECKOTO
IcKoMQOpTa, ¢ MOCIECIYIONMM €ro CHHKEHHUEM J0 HEKOTOpPOIro CTa-
IMOHapHOTO 3HavYeHus [26, 74, 120].

WHorna uenecoobpa3Ho pa3iensiTh HEPEOHAUATLHYIO A0ANMAYUIO
— KOI'/Ia HOBBIM COTPYJHUK aJallTUPYETCS K YCIOBUSAM CBOEU JEATENb-
HOCTH B opraHu3anuu (uHorjga B ymteparype mo HR-menemxmenty
STOT 3Tall HA3bIBAIOT JTANOM «AKKJIMMATHU3AIUNY), U MEKywyio aoan-
mayuto — KOTAa BCE WM YacTh COTPYIHHKOB aAalTHPYIOTCS K HPOHUC-
XOJSIUM B OpraHMW3alliil WM BO BHEIIHEH cpene u3MeHeHusiM. C
TOYKH 3peHus (HOPMATHHOTO MOJICITUPOBAHUS STH JIBa BHJA a/IalTalld
pa3nu4aroTcsi ¢1abo, MO3TOMY HIKE MBI OyleM MPHBOAUTH COJEpKa-
TCJIBHBIC TPUMCPLI JJII OAHOI'O U3 HUX, 4 UMEHHO — JJid NICPBOHAYAJIb-
HOH aJanTanuu.

Paccmotrpum QopmansHyto Momaenb. [esSTenbHOCTh COTPYAHHKA
OyZeM OMHCHIBaTh BEKTOPOM X = (X;, X, ..., X,) € iRi , rae x; = 0 — i-p1id
MOKa3aTeNb neiaTenbHocTd, § € N= {I, 2,..., n} — MHOXECTBY IOKa3are-
JIEH.

HpI/IMepaMI/I nokasarteJjieit ACATCIIBHOCTU MOT'YT CIIY>XKUTBh: KOJIUYC-
CTBO OTPabOTaHHBIX YaCOB; 00bEM MPOHU3BEICHHON MPOAYKITUK; BpEMS,
3aTpauuBa€MOC Ha BBIMIOJIHCHUC TOI'O0 UJIM MHOT'O 3aJilaHusd, KOJIUYCCTBO
OILIUOOK U T.JI.

Bynem cuutath, 4TO BCe MOKA3aTeNU MEPEBEICHBI B TAKYIO MIKATY,
YTO YeM BBIIIIE 3HAUCHHUE KAXKIOT0 U3 TIOKa3aTeneid, TeM d3Q(peKTHBHEE B
LIEJIOM JISATEIIbHOCTh Pa0OTHUKA (3TO BCErJla MOXKHO CJIeNIaTh, B3SB B
cllydyae HEOOXOJMMOCTH COOTBETCTBYIONIYIO BEIMYHHY C OOpaTHBIM
3HAKOM, WJIH BBIYHCIINB OOPATHBIC BEITMUIHHBI).

[TycTs Ha MHOKECTBE MOKa3aTelel AesTeIbHOCTH COTPYIHHUKA 3a-
JaHa 1eneBas (PYHKIUS OpraHu3allii — OIICHKA OpraHu3anuei 3¢ gex-
muenocmu NesTenbHOCTH coTpyanuka F(x): R” — ', xoropas mo-
HOTOHHO BO3PACTaeT MO BCEM MEPEMEHHBIM, SBJISICTCS TIaJIKOW U UMEeT
BBIITYKJIbIC MHOXKECTBA YPOBHs (TIOCIIEIHEE TPEAOIOKECHUE COIepIKa-
TENBHO 03HAYaeT, YTo Jto0as JHHEHHas KOMOMHAIUS JBYX BEKTOPOB
nokazarened JesTeIbHOCTH, UMEIOIIUX OJMHAKOBYIO 3((eKTUBHOCTS,
XapakTepu3yeTcs He 0ombiel 23QPEeKTHBHOCTHIO).
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IIycTh 3a/1aHO HAYaNbHOE 3HAYCHHE X BEKTOpA MOKa3aTelei jes-
TEJBHOCTH (HAlpUMep, B CiIydae NMEPBUYHOM aJalTalyy 3TO — Te 3Ha-
YeHHUs TIOKa3aTelsieil, KOTOPEIMH PabOTHUK XapaKTEepHU3yeTcsi B MOMEHT
MOCTYIUIeHUsI Ha paboTy) U (GUKCHpoBaH TOpu30oHT BpeMeHu 7. Konu-
YECTBEHHO aJalTalUU B JAHHOM ciy4ae OyIeT COOTBETCTBOBATh U3Me-
HEHHE C TeUCHHEM BpPEMEHH 3HaYCHHWH KOMIIOHEHT BEKTOpa IoKa3are-
Jel eaTeIbHOCTH COTpYIHUKA (MX yBenudeHue). Llenpio opranuzanun
OyZeM CYHTaTh MaKCUMH3AIWI0 cpemaHed 3PPEeKTUBHOCTH EATEIBHO-
CTH COTpyIHUKA 3a iepuo Bpemenu [0, T1:

(1) K(x(")) = %!F(x(t))dt ~ max.

3amauy (1) MOXKHO Ha3BaTh 3aJla4eld TIOWCKA HOAUMUKU AO0ANMa-
yuu, a TOCIEAOBATEILHOCTh 3HAUeHUH mokazarened x(f), t € [0; T] —
mpaexmopuet a0anmayui.

Bo03MOXHBIM NPUHIMIIOM BBEIOOpA TPAEKTOPHUHU aJanTalyy sBisieT-
Csl CNEAYIONIMHA — TPAeKTOpUs JIOJDKHA YJIOBIETBOPSATH CEMEUCTBY

(mapametp — dyukiwms (7)) quddepeHIualIbHbIX YPaBHECHUN
() ()= f(6) LX)
IVEX) |
¢ HauanbHBIM yeroBueM x(0) = x”, re ||-|| o603nauaer Hopmy B "

Jpyrumu cioBamu, ¢ TOUKH 3pEHUS OPraHU3alUU B KOKIBIA MO-
MEHT BPEMEHM H3MEHEHHE BEKTOpa IoKa3aTened IesTeNIbHOCTH CO-
TPYAHUKA IOJDKHO COBIAAATh C HApaBJIEHMEM MaKCHMAaJIBHO OBICTPO-
ro pocra 3(pPeKTHBHOCTH (HAIIPaBIEHUEM, OIPENEISIEMBIM HOPMAIBIO
K JIMHUY YPOBHS 1eNIEBON (QYHKIIMHM OPTaHU3AINN).

Takoil IPUHLMI NPUHATHS PELICHUM SIBISIETCS TOCTATOYHO IIPO-
cteiM. CozeprikaTeNlbHO OH OTpaXkaeT MONUTHKY («OIM30pYyKyH0») IO-
KaJIbHOM ONTUMAaTFHOCTH U HEPEJKO BCTPEUaeTCs Ha MPAKTHKE.

Torna onTUMaNbHBIM C TOYKH 3peHus kputepus (1) Oyzer makcu-
MaJbHO OBICTPOE NBIKEHHE BIIOJIb TPAEKTOPHH, ompenaensiemMoin (2).
Takyro TpaeKTOPHIO HA30BEM ONTHMAaIbHON «OIU30PYKOW MOIUTHKOM
aJlanTalum.

Jo cux mop, hopmynupys 3agaqy (1), Ml HIUETO HE TOBOPHIIH 00
OrpaHMUYEHHUAX. YUHUTBHIBaTh MX HEOOXOAWMO, XOTA OBl MOTOMY, 4YTO
CHOCOOHOCTDH ueNnoBeKa (Kak W JIF00O CHCTEMBbI) K U3MEHEHUSM Orpa-
HuueHa. TouHee — CYHIECTBYIOT OI'paHHUYCHUSA HAa MAaKCUMAJBbHYIO
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CKOpOCTb M3MEHEHHH. B camom oO1ieM Buae 3TH OrpaHUYEHHs] MOTYT
OBITH 3aIIMCaHBI B CIEAYIOLIEM «IIOKOOPAMHATHOMY BHIE:
3) x(t) <G(x,7),
WIA B BHJE OTPaHUYCHUS Ha «aOCOJIOTHYIO BEJIMYMHY» CKOPOCTH
W3MEHEHUM:
@ [x@) [ < Gy (x,1).

3anaua (1), (3) unm (1), (4) sBIAETCS TUNIOBOH 3a/1a4ell ONTUMATIb-
HOTO YMpPaBJICHUS © MOXET OBbITh pelleHa B Ka)XIOM KOHKPETHOM CIIy-
gae. OQHAKO, U TOTO, YTOOBI MOJYYUTh NMPOCTHIE AHAIUTHYECKHE U
COJep)KaTeNIbHO MHTEPIIPETUPYEMbIE PEIICHHs], BEpPHEMCS K CEMEHCTBY
peuienuit (2).

Paccmotpum crenyroniuii BapuaHT OTrpaHUYEHHM, SBIISIOLIMICS
YaCTHBIM CITy4daeM yCIIOBUS (4):
) 1X®) <G,
rae G, — HeoTpuILaTeabHast KOHCTaHTa.

U3 (2) u (5) nony4yaem orpaHnveHue
(6) B(®) < Go.

YTBepxkaerne 6. OnTUMaNbHON «OIU30PYKOW» TOTUTHKOW aam-
TallWH SIBIIAETCS pelleHne ypaBHeHUs (2) mpu
(7 B =Gy Vit =0.

IIpuBeneM MILTIOCTPATUBHBIN IIPUMED.

Hpumep 2. Iyets n =2, F(x;, x2) = a (x;)° + b (x,)°. Torna u3 (2)
u (7) momydaem:

xl(t):

a G, x, () = b G, x,
Jaxy+bxy T Jax)y+bx)

Z[pyTI/IMI/I CJIOBaMH OTHOCHUTEJIBHBIE CKOPOCTH U3MEHCHUA ITOKa3a-
TeaeHu ACATCIIBHOCTH COTPYAHUKA OOJI?KHBI OBITH MpOoNnoOpIHUOHAIbHBI
BAXXHOCTH 3THUX BUJ0B ACATCIbHOCTU C TOYKU 3PCHUA OpraHu3alivuun:

() _ ax(r)

X)) bx, (1)
To ecTh, ONTUMAIEHON «ONMM30PYKO» MOJUTHKON OymeT KpuBas
BHza X, = (x;)”". Ha Puc. 8 npuBe/IcHB! THHUK YPOBHS LENCBOH (yHK-

K opraumzaiuy npu a = 1, b =2, x = 0. OntuManbHoil «6IH30pYy-
KO» TOJMTUKON aJanTalyy SBISETCS IyHKTUPHAs KPHUBAsi, IPOXO.s-
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1as yepe3 HayaabHyI0 TOUKy X', J[BIDKEHHE 110 TOi KPHBOIi IIPOHCXO-
JIUT C TIOCTOSTHHOM CKOPOCTHIO Gy. ®

F Yowrl

Puc. 8. OntumanbHas «OIu30pyKash» MOJIUTHKA aalTallin
B IpumMepe 2

[IpuBenem mpuMep cUTyaunnu, B KOTOPOH «OJIM30pyKash» MOJINTHKA
aJlanTaluy He SIBJISETCS ONTUMAaJIbHOM.

Hpuwmep 3. Ilycts dyakmus F(-) ciMMeTprdHa OTHOCHTENBHO Tie-
pecraHoBKHM aprymeHToB. ColepxkaTelbHO 3TO O03HAYaeT, 4TO BCE
MOKa3aTeNnnu JESITeTbHOCTH COTPYIHUKA OJUHAKOBO BaXXHBI C TOYKH
3peHus opraHmzanuu. M3 (2) ciuemyer, 4TO ONTHMAaIbHOW SBISETCS
paBHOMepHast «OIM30pyKas» IMOJUTHKA afanTalld, TO €CTh, YAOBIE-
TBOPSIOMIAs

(8) x,() = B®).i e N.
IlycTe Ha CKOPOCTH M3MEHEHUI HAJIOKEHbI OrPaHUYECHUS:
) x,(t) <G, i eN.
Torma onTUMabHON «OMM30PYKO» MOTUTHKON aanTanun OyaeT

TPaeKTOPHs C OAMHAKOBBIMH CKOPOCTSIMH NPHUPOCTA BCEX MOKa3aTeleH,
PaBHBIMH MUHUMAJILHOMY M3 OTpaHUYEHUH:

(10) x,(¢) = min {G;},i € N.
ieN
Jlerko BUETH, YTO ONTHMAJIbHAS «OJIN30pYyKas» MOJUTHKA ajar-
taiuu (10) He sBIseTCS ONTUMAaNbHBIM pemieHueM 3amadu (1) mpu
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JaHHBIX OTPaHUUYEHUSX — HAIlpUMep, OoJjbliee 3HaueHUE (PyHKIMOHAIa
(1) MoxeT OBITH OCTUTHYTO, €CITH CKOPOCTH M3MEHEHHH Ka)XJI0TO U3
MoKa3arteneH SIBISIOTCS MAKCUMAaJIbHO BO3MOYKHBIMHU:
X(t) =G,ieN.e

Takum 00pa3oM, B HACTOAIIEM paszzieie MpeniokeHa MoJelNb Mpo-
(eccroHanbHOM azanranuu nepcoHana. s psiia 9acTHBIX CllydaeB
pellieHa 3aJadya CHHTE3a ONTUMAaJIbHOW MOJUTUKM ajnantanuu. llep-
CIICKTUBHBIM HAITPABJICHUEM JAJBHEHIINX HMCCICHOBAaHUA B 3TOW 00-
JIACTU IMPEICTABISIETCS] OUCK aHAINTHYECKUX PELIeHUH IS CIydaes,
KOTJja OrpaHUYeHUs] Ha CKOPOCTh M3MEHEHMS IOKa3aTeliell nesTeIbHO-
CTU COTPYAHUKOB 33aBUCAT OT BPEMEHHM M TEKYIIUX 3HAYEHUW 3THUX

nokasareeii'®.

3. MOAEJIb MOTUBAIIMHN

[IpoGieMbl MOTHBAIIMHA W CTHMYJIMPOBAHUS SBISIFOTCS TIPEIMETOM
WCCIICIOBAHUH CIIEIUATUCTOB TI0 TEOPUHM YIMPABICHUS COLHAIBHO-
SKOHOMHUYECKHUMH CHUCTEMaMHU Ha TPOTSHKEHUH HECKOIBKHUX JIECATHIIE-
Trii. COBpeMEHHOE COCTOSHHE STOTO HAIpaBIIEHUS OTPAKEHO B MOHO-
rpadusx 82, 83, 105, 114, 121].

OcHoBHas Ues 3aKII0YaeTCs B CIEAYIOIIEM: EHTP T0JDKEH HalTH
TaKyl0 CHUCTEMY CTHMYJIHPOBaHHWSA, KOTOpas moOykgama OBl areHra
BBIOMpaTh HanboJiee BHITOAHBIC AJIS IIEHTpa (C y4eToM 3aTpar Ha CTH-
MyJHpOBaHUE) AeucTBus. PemieHue »ToW 3amadyu COCTOUT M3 ABYX
JTANoB: Ha MEPBOM JTalle — ATalle COTJIACOBAHMS — LEHTP HMIIET MHHHU-
MaJbHYIO (TpeOYyIOIIYyI0 OT HETO HAMMEHBIINX 3aTPaT) CUCTEMY CTHMY-
JIUPOBaHUS, KOTOpas MmoOyxkiana Obl areHTa BHIOpATh 3a/IaHHOE JICHCT-
Bre (B CWJIy THIIOTE3BI palliOHAIBHOTO ToBeneHus [32,46] areHT
BEIOHMpAeT Te NEeHUCTBHS, KOTOPBIE JOCTABIAIOT MAKCUMYM €ro IIeNIeBOM
¢ynkumu). Ha BTopoMm 3Tare — 3Tare coraacoBaHHOTO IIAHUPOBAHUS —
LIEHTP pEIIAeT, KaKoe M3 JEUCTBUM areHra CJIeAyeT PEan30BbIBATH
(moOyxmath areHTa BHIOPATH).

16
Ha npaxmuxe pacnpocmpanenvt cumyayuu, Koz2oa, uanpumep, O1si pabouux Ha

nepuoo adanmayuu yCmaHaeIuBalomcs NOHUICEHHbIe HOPMbL, A C POCIMOM CIMAdCd U

onvima padomsl HOpMbL U MPeDOBAHUSL K PE3VIbMAMAM 0esmeIbHOCHU PACTYM.
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Paccmotrpum 6a30Byro (TpocTeHIIyio) 3afady CTUMYITHPOBAHUS.
[Ipeanonoxkum, 4to neneBas (YHKIUS LEHTpa IMPEACTaBISIET CcOOOM
Pa3HOCTh MEXIY ero A0xoioM H(y), 3aBUCAIIMM OT JIEHCTBHS areHTa
y €A — MHOXECTBY JAONYCTUMBIX JEUCTBUHA, M HEOTPULATEIBHBIM
CTUMYJIUPOBaHHEM O()):

(1) D(a(?), y) = H() - o).

LleneBast (yHKUMS areHTa paBHa Pa3HOCTH MEXAY CTUMYJIMPOBa-
HUEM, [OJTy4aeMbIM OT LIEHTPA, U 3aTpaTaMu areHta c(y):

(2) (), y) = o(y) — c(y).

OnpenenuM JeiicTBUE areHTa, TpeOylollee 0T HEro MUHUMAIIbHBIX
3aTpar: yic4 = arg min c(y).
yed

WzBectHO [48, 82], uTO B paMKax paccMaTpUBaeMOW MOZENH OI-
TUMAaJILHOMN SIBJISIETCS KOMIICHCATOpHAasA CUCTEMA CTUMYJIMPOBAHUSA:

(3) ok(x, y) = (c)(x) =) ¥ = x’
s y £ X

rae nepeMeHHass x € A SBISIETCS WIAHOM — JKEJIaTeNIbHBIM C TOYKHU
3pEeHUs UEHTpa JSUCTBUEM areHTa.

1
Jlasnee 1y1s IpOCTOTHI OyzieM cuutathb, uto 4 = R, , a GpyHKIus 3a-

Tpar sBISETCS HEyOBbIBaroIIel, IMONOXHTENbHO3HAYHOH u c(0) = 0.
Torna yrcq = 0.

OnTUMalbLHBIM SIBJISETCS TIaH x*, KOTOpI)II‘/'I MOXKET 6I>ITI> IMOJIy4YCH
B pe3yJIbTaTe PELICHUS 3a0au ONMUMANLHO20 CONACOBAHHO20 NIAHU-
PoBanus:

(4)x" =arg max [H(y) = c()].

Takum 00pa3oM, pellieHHeM 3a/a4d CTHUMYJIUPOBAHUS SIBIISETCS
KOMIIEHCATOpHasi cucteMa ctuMmynupoBaHus (3) c¢ mranom (4). Pac-
CMOTpPEHHass OJHOXJEMEHTHas JeTePMUHHPOBAHHAS MOJIENh HWMEET
0000IIeHUsS Ha Ciyd4ail HeompezeleHHOCTH [83], a Takke Ha ciaydau
HECKOJIbKUX B3aMMOCBA3AaHHBIX arcHTOB, HCCKOJIBKHMX ILCHTPOB, HC-
CKOJIBKMIX YpPOBHEW HepapXwd, HECKOIbKHX MEepHOI0B (yHKIIHOHUPO-
BaHUA U T.J. — cM. [82].

3aBepiiviB KpaTKuii 0030p 0a30BOM 3a7auu CTUMYJIMPOBAHHS, OT-
METHM, YTO OHA 3aKI0YaeTCs B TOOYXICHWH areHTa K COBEPIICHHIO
TeX WJIN WHBIX JeHCTBHA (TIpU 3TOM TOJ ACWCTBHEM OOBIYHO MMOHHMMA-
eTcs MEepeEMEHHas1, OTpaKarollas pe3ylbTaThbl BHITOIHEHHUS COTPYIHH-
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KOM CBOMX ()YHKIIMOHANBHBIX 00s3aHHOCTEW). C TOUKM 3peHHS pa3BU-
THSl TIEpCOHANIAa LeNIb CTUMYJIMPOBAHHMS M MOTHBALMM 3aKIJIIOYAETCS B
MoOYX/IEHNH areHTOB K pa3BUTUIO WM camopas3Butuio. [lostomy
paccMOTpuM MOZAETh MOTHBAIMH, KOTOpas OTPaKaeT «IHMHAMHKY»
(TOuHEee — BO3MOXKHOCTb M3MEHEHUS) XapaKTEPUCTUK areHTa, BIIHSIO-
mMX Ha SPQEKTUBHOCTD €T0 ACATENFHOCTH, TO €CTh Ha TO, KaKHe JeH-
CTBHS OH BBIOMpAeT, KaKHe 3aTpaThl MPH 3TOM HECET, U KaKOH J0XO0.
IIPY 3TOM HOJIy4aeT LEHTP.

IlepemenHas, oTpaxaromas BCE CYIIECTBEHHBIE XaPaKTEPHUCTUKU
areHTa, B TEOPUM KOHTpakToB [121, 143] masbiBaercss ero munom' .
O0o3HaunM r € Q %' — Tun arenra u MPEIONI0KUM, YTO OT HETO
3aBUCAT 3aTpaThl, TO ecTb ¢ = c(y, ). Byaem cuutare, 4TO 3aTpathl
YMEHBIIAIOTCSI C POCTOM THMNA. YCIOBHO Pa3BUTHEM MOXXHO CUHUTATh
yBenuueHHe Tuna areHra. Hampumep, moBbimas KBain(UKALMIO, OH
MOJKET BBITIOJHATE TE K€ JCUCTBHSI C MEHBIIMMH 3aTpaTaMu, UK 3a TO
’Ke BpeMsl JOCTUraTh OOJNBLIMX KOJMYECTBEHHBIX pE3yJbTaTOB, WIIH
MOBBICUThH KQ4€CTBO MPOU3BOIMMON UM IPOIYKIHH H T.1.

[Ipennonoxxum, 4To TUN areHta HW3BecTeH LeHTpy. [lomcraBisis
¢ynkuuio 3atpat c(y, r) B (3), moiryyaem, 4T0 MUHUMAJbHBIE 3aTPaThl
LEHTpa Ha CTUMYJIMPOBaHHWE 1O peanu3aluu ACHCTBUSA X = () paBHBI
¢(x, ), TO ecTh 3aBUCAT KakK OT IJIaHa, TaK ¥ OT TUIIA areHTa.

[Ipu ucnonbp30BaHUKM KOMIIEHCATOPHOM CHCTEMbI CTUMYJIMPOBAHUS
BBITIOJIHSATH TUIAH areHTY BBITOJHO, OAHAKO B cuily (2) u (3), naxke mpu
BBHIMOJIHEHUN TIJIaHa, areHT, HEe3aBUCHUMO OT CBOETO THUIA, MOIydaeT
HyJeBO€ 3HAa4YEHHE II0JIE3HOCTH (3HAYCHHE €ro LeJNeBOH (YHKLIUH
paBHO HyI0). Tak Kak Mmojy4aemasi areHTOM MOJIE3HOCTh HE 3aBHCUT OT
€ro THIa, TO areHT OyJeT 0e3pa3iuyueH K ero U3MEHEHHsSIM — y HEero He
OyZeT CTUMYIJIOB MOBBIIATH CBOM THII, 1aXKE €CIIM TakKasi BO3MOXHOCTb
npencTaBuTca. Takum o0pa3oM, KOMIIEHCATOPHAasi cMCTeMa CTHUMY-
JIMpPOBaHUs He MOOY:KnaerT areHta K pa3Butuio. CienoBaTenbHO,
HeoOxonuma pa3paboTKa M HUCCIIEIOBAHHE CHCTEMBI CTUMYJIMPOBAHMS
(MoTHBaIM), TOOYXAAOMIEH areHTa K YBEIMYSHHIO CBOETO THIIA.

CyIecTBYyIOT HECKOJIBKO BO3MOKHBIX MOAXOJ0B K PEIICHHUIO ITOH
MpoOIeMBl.

17 Cnedyem npusHame OQHHLLL MEPMUH HEYOAUHBIM, MAK KAK 8 NCUXONO2UU «TUNY
ompadxcaem Kauecmeennyio (A He KOIUYECMBEHHYIO) KIACCUDUKAyUI0 0ObeKmos.
Oonaxo, éce dce Mbl 6y0em UCNOIB306ANMb OAHHBLUL MEPMUH, CAEOYs CIONCUBUUEICS
IKOHOMUKO-MAMEMAMUYECKOM MOOETUPOSAHUL MPAOUYULU.
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[lepBBIii TOOXOA MCTIONB3YETCS B TEOPHH KOHTPAKTOB M 3aKIIFOYa-
eTcs B cienyromeM. Eciy meHTpy HEM3BECTEH THIT areHTa WIIH areHTOB
(mprMepoM HEHaOII0AaeMOr0 SIBHO THIIA MOTYT CIIY>KUTh CLIOCOOHOCTH
areHTa), HO OH XOYeT WCIOJIb30BaTh YHU(MUIMPOBAHHYIO CHUCTEMY
CTUMYJIMPOBAHNUS, B KOTOPOW BO3HATPAXKACHUE SIBHBIM 0Opa3oOM 3aBH-
CUT TOJIBKO OT JICHCTBHII areHTOB, TO €My HEOOXOAMMO pa3padboTarh
MEHIO KOHTPaKTOB — HA0OPOB Map «COOOIEHHE areHTa O CBOEM THIIC)
1 «COOTBETCTBYIOIEE ITOMY COOOIIEHUIO BO3HArpakaeHue». [Ipu aTom
MEHIO KOHTPAaKTOB JIOJDKHO OBITH TaKWM, YTOOBI BCEM areHTam OBLIO
BBITOJIHO COOOIIATh JOCTOBEPHYIO HMH()OPMAIIMIO, U YTOOBI areHThI C
0oJiee BBHICOKMMHU THIIAMHU BBIOMpanu Oojpiue neictBus. COOTBETCT-
BYIOIIIFE MOJIEJH ITOAPOOHO omrcaHkl B [45, 47, 143].

Bropoii noaxon (MCHoONb3yeMblil U pa3BUBAEMBIl HUXKE B HACTOS-
mei paboTe) B OOIMIMX uepTax 3aKir4vacTcs B cienyromeM. [lycTh
[IEHTPY JOCTOBEPHO M3BECTHHI THITHI areHTOB (IPUMEPOM «HAOIFo/Iae-
MOTO0» THIIa MOXET OBITh MOATBEPKIECHHAS JOKYMEHTaJIhHO KBaHA(pU-
Kallusl areHTa), 1 OH UCMOJB3YeT NEePCOHUPHUINPOBAHHYIO (CBOIO LIS
KaKIOTO areHTa) CUCTEMY CTUMYJIUPOBAHUS, B KOTOPOH pa3Mep BO3HA-
TpaXx/JIeHUs SBHBIM 00pa30M 3aBHCHUT OT THITA areHTa.

Tornma cucrema cTuMynupoBaHus OyaeT moOykIaTh areHTa K ca-
MOpa3BUTHIO (YBEJIIMYEHUIO CBOETO THIA), €CIM 3HAYCHUE IIEIeBOU
(YHKIIMM areHTa BO3pacTaeT C yBEIMYeHHEM THIA. 3HAYHAT 3ajada
yIpaBiIeHHUA CaMOpa3BUTHEM (3a7aya MOTHBALMU) 3aKIO4YaeTcs B
HaXOKACHUH KJ1acca CUCTEM CTUMYJIHPOBaHHS, 001aJaf0IMX OTMEUCH-
HBIM cBoiicTBoM. IlepeiimeM k omucanmro (hopmaabHOH MOIENH s
CITydas B3aMMOJICHCTBUS IIEHTPa C OJTHUM areHTOM.

Ilycte cucrema ctumynupoBaHusi o(y, r), Kak ¥ (HYHKIUS 3aTpaT
c(y, r), 3aBUCUT OT AEWCTBUA areHTa y > () W OT €ro Tuma r > ry, TIe
«HAYaIBHBI» THN are’ra ry> ( MOXET WHTEePHpPETHPOBATHCS Kak
HavajibHas KBajIu(uKaims areHTa, 3PPEKTUBHOCTh €ro JICATSIILHOCTH U
T.1., KOTOPbIE B POLECCE PA3BUTHS MOTYT TONBKO YBEIMUHBATHCS .

Lenesast pyHKIMS areHTa IMEET BUI:

(3 Aa(), y, r) = oy, r) =@, ).

B cuity rumoTessl panioHaBHOTO TTOBeIeHus [32] aredT ¢ TUIIOM

r BBIOEpET NielicTBHE Y (O(-), 7) U3 MHOXKECTBA

18 .
B cnedyrowem pazoene mot paccmompum cayuail, kozoa mun azenma (Hanpumep, e2o
Keanupuxayus) Modcem ymenbuamoscs co 6peMeHeM.

35



(6) P(o(), ) = Arg max [o(y, ) —c(y, 1)].

Ecnu BeITIONIHEHAa THIOTE3a OJlarokenmaTelbHOCTH [32], To u3
MHOXecTBa (6) areHT BbIOepeT AelcTBHe, Hanboyiee ONaronpusiTHOE
s ueHtpa. Torga 3ajava CTUMYITUPOBaHUSI OyAeT 3aKIOYaThCs B
BBIOOpPE IIEHTPOM CHCTEMBI CTUMYJIMPOBAHHS, MAaKCUMH3NPYIOLIEH €ro
1IeeBYI0 (DYHKITHIO:

(7) max [H()-o(, r)]— m?)x
o

yeP(a(-).r)

Pemmenue 3anaun (7) 0603HaunM o (y, r). 3a1a4a MOTHBAIMH OY-
ACT 3aKI04YaTbCsad B HAJIOXCHUH JOIOJHUTCIBHOIO OrpaHUYCHUSA B
3amavue (7) — HEoOXoAMMO TOTPeOOBaTh, YTOOBI BEIMTPHIII areHTa
YBEIMYIHUBAJICS C POCTOM ero Tuna. PopManbHO, JOIKHO BBIIOIHATHCS
cienyolee: GYHKIMS BIMTPHIIIA areHTa (B 3aBUCUMOCTH OT €0 THIIa)
®)8r) = (' (a() ), N=-cy(a(),nr
HE JIOJDKHA YOBIBATh 110 TIApaMeTpy 7.

[IponmmocTpupyeM, kak chopMyTHUpoBaHHAsE O0Imas 3agada Mo-
THUBALMM MOXET pEIaThCsl B CIydae HCIIOIb30BAHUS LEHTPOM TaKHX
MoJpoOHO WCCIENOBaHHBIX B TEOPHHM M IIMPOKO MPUMEHSEMBIX Ha
MPaKTUKE CUCTEM CTUMYJIMPOBAHMS KaK «KOMIIEHCATOPHAS» M <«JIMHEH-
Has».

«Komnencaropuas» cucrema moruBauuu. [Ipeanonoxum, 4ro,
B oTinuue OoT (3), UEHTP UCHONB3YET CICAYIONIYI0 CUCTEMY CTHMYJIH-
pOBaHUS:

(I+ p(r)) e, ), v = x

0, yEX

rae GyHKIus p(7) MOKET HHTEPIPETHPOBATHCS KaK THOKHH «HOPMaTHB
pEeHTa0ENbHOCTHY, 3aBUCSIINNA OT THMA areHTa (cM. MojaenH ¢ (uKch-
POBaHHBIM HOPMAaTHBOM pPeHTa0eNbHOCTH B [55, 77, 78]).

YcnoBue cornacoBaHHOCTH (BBITOAHOCTH JIJISL ar€HTa BBIMOTHEHUS
miaHa — cM. (6)) mpumer BuxL: p(r) =0, r =>ry. s onpenereHHOCTH
TIOJIOKUM:

(10) p(r) 2 0, r 214, pl(rp) = po,

TO €CTh areHTy ¢ MUHHMAJIbHBIM («HAYaJIbHBIM») THIIOM ) YCTaHABIIH-
BaeTca «HaA0aBKay Py (CM. Takke 0OCYXKAECHUE POJIIM MOTHBALMOHHBIX
HaA0aBOK I KOMIIEHCATOPHBIX CHCTEM CTUMYIUpoBaHus B [48, 82]).

(9) ok(x, y, 1) =
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.
Lentp onpenenser muan x = 0, pemas 3afady ONTUMAIBHOIO CO-
[JIACOBAaHHOTO TJIAHUPOBAHUS:

(11)x'(p()) = arg max [HC)—(I+ p(r) e(x, 7).

Honcrapnss (9) u (11) B (5), mosryyaem BeIpasKeHHE TSI BBIUTPBI-
112 areHTa B Clly4yac BHIMOIHEHNUS TJIaHa:

(12) &(p(), 1) = p(r) e (p(), ).

3aoaua momusayuy 3aKIIOYACTCS B HAXOXKIEHUH MHOXECTBA 3a-
Bucumocteid p(-), ynosnerBopsitonmx (10). B manpHeifmem wUeHTp
MOET BBIOMpaTh M3 HAalJIEHHOTO KJlacca, HallpuMep, Ty U3 HUX, KOTO-
past MaKCUMH3HPYET €ro LeNeBYI0 (pyHKIHIO.

[IpuBeaeM nmpumep pelieHUs 3aJa4d MOTHBALIUK JUIs CITydasi, KO-
r7la J0XOJ IeHTpa JIMHEEH N0 JEWCTBHIO areHTa, a 3aTpaThl areHra
OTHCHIBarOTCs 0000menHoH dynkimei Kobba-/{yriaca:

Hy) =1y, c@y,r)=U/a) y/r) a>1.

[MoygaeM, 9TO ONTUMAIBHBIN JUIS IEHTPaA TUIAH JOJDKEH YIOBIIe-

TBOPSATH

(13) c¢’y(x, r) = A A1 + p(r)),

TO €CThb
1
a-
(14 x'(r) =r _A
I+ p(r)
Haxonum

l a-1
(15) 8(p(-), r) =r p(r) {—1 } /o
+p(r)

Hccnenyem 3amady moucka 3aBUCUMOCTH P(-), YIOBIETBOPSIONIEH
(10), mpu xotopoii &(p(-), ), ompernensemoe BeIpakeHueM (15), He
yOBIBaET 110 7 > 7.

Ipumep 4. /[t TOro 4to0bI MONMYYUTH aHATUTHYECKOE pEIIeHNE,
BEIOEpEM KBaJpaTH4HyIO (YHKIMIO 3aTpar (a =2), Torna MOIyduM
cnenyromee nuhdepeHnraIbHOe YCIOBHE Ha 3aBUCHMOCTD P(F):

(16) p(r) (1 + p(r)) + p’(r) 2 p’(r) p(r) 1.

ITycte (16) BBIIONHSETCS Kak paBeHCTBO. Halimem pemieHne cooT-
BETCTBYIOIIETO TUPEepeHINATFHOTO YpaBHEHHs (YacTHOE pelIeHHe
p(r) = 0 oTOpacbIiBaeM KaK TPUBHAIIEHOE):

(17 r(p) =Const (1 +p)+ 1+ +p)in[(I+p)pl,
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rie Const — KOHCTaHTa, oIlpenenseMas W3 Ha4aJbHOTO YCJIOBHS
p(ro) = po.

Pemenne (17) MOoXXeT MHTEPIPETUPOBATHCS KaK «MUHUMAITbHAS
Haz0aBKa, IPY KOTOPOX BBIMTPHIII areHTa He yObIBAaeT MPH yBETUUEHUN
€ro Tulia (TO‘-IHGC — BBIMI'PbIII NOCTOAHCH, BHE 3aBUCUMOCTU OT TI/IHa).

I'paduueckre npumepsl 3aBUcUMOCTH P(#), yaoBietBopsitomend (17),
npuBeaeHsl Ha Puc. 9. o

1571

Const=0.1
Const=1

Puc. 9. Ilpumepsr 3asucumocmu p(r), yoosremeopsioueti (17)

Cnenyromee yTBEpKJICHUE JaeT YCIOBUS COIVIACOBAHUS MHTEpe-
COB IIGHTPA U areHTa OTHOCUTENILHO Pa3BUTHS areHTa.

Yreepxaenne 7. [lycte p(r) — nHeyOwBaromas ¢ynkius. Torna,
€CIIM Pa3BUTHE areHTa BBITOJHO LIEHTPY, TO OHO BBITOJHO U areHTY.

HoxkazarensctBo ytBepkaenust 7. [oncrasmss (13) u (14) B (1),
Haﬁ[{eM 3aBUCHUMOCTD BBIMI'PBIIIA IICHTPA OT TUIIA arcHTa:

2
Ar
2(1+ p(r))
3anuceiBasi YCIOBUS BO3PACTAHUS 3TOTO BBIPAKCHHUS MO 7, TOJyYaeMm,
4T0 TIipH p’(r) = 0 OHO BiieYeT BEIMOIHEHNE yciaoBus (17). e

«/IuHeiiHasD» cucTemMa MoTUBAuUMU. [IyCcTh LEHTp HCHONB3YyET
MMpONMOpHIHNOHAJIBHYIO CUCTEMY CTUMYJIIMPOBAHUA

(18) ouly, r) = B(r) y

A(r) =
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CO CTaBKOU oruiathl (), 3aBUCAIICH OT TUIA areHra. Torja, moJcTaB-
nsis1 (18) B (5), mosmyyaem, 4TO areHT, MMEIOIUH (QYHKIHMIO 3aTpar TUIa
Ko66a-/lyrnaca, BeiOeper aericTBue

(19) Y (BC), ) = r (Bor)' P,

Borpeim areHta npu 3ToM paBeH
(20) &p(), 1) = r (BN " (1 - 1/a).

3agaya MOTHBALIUMY, pelIaeMasi IEeHTPOM, 3aKJII04aeTcs B TOM, YTO-
OBl HaiiTH 3aBUCUMOCTH [3(7), Takyto, urto (20) He yObIBaeT C pOCTOM
THUIIA aT€HTa ¥ 2> ¥y, @ BBIUTPHILI LIEHTPA IIPU 3TOM MaKCHUMAaJEH.

Ecnu ¢yHKuus noxoaa LeHTpa JMHEHHaA (Kak M IpeArosarajioch
BI)IIHG), TO IJid HEOTPpULATCIBHOCTU BBIMIPBIIIA IEHTPAa AOCTATOYHO,
YTOOBI UMEIIO MECTO:

21) B(r) < A

CopepxxarenpHo, ycnoBue (21) o3HadaeT, 9TO IIEHTP HE MOXKET,
HO6y)KI[a}I arcHTra yBCJIMYUBATH €ro TUIl, YCTAaHABJIMWBATL CTABKU OIlJia-
THI, 6OHI)H_[I/IC, yeM HpeﬂeﬂbeIﬁ A0XO0J HEHTpa OT ACATCIIBHOCTH arcHTa
(3TOT KayeCTBEHHBIN BBHIBOJ OCTAHETCS B CHJIE M IIPH BOTHYTOH BO3pac-
Taromeil pyHKINN 10X0/a IIEHTPa).

W3 ananuza (20) ciemyeT, 4TO CTaBKA OIIATHl MOXKET M CHIKATHCS
C POCTOM THIIa areHTa, OJHAKO HE CIHMIIKOM ObIcTpo. OrpaHnueHme
CHM3Y JIa€TCsl CIIEAYIOIUM YTBEPKICHUEM.

Yreepxknenwue 8. [l moOyKJeHHsI areHTa K Pa3BUTHIO 3aBUCH-
MOCTh CTaBKH OIUTAaTHl () OT TWMA areHTa B JIMHEHHOW CHCTEME CTH-
MYJIMPOBaHUS JOIKHO yIOBIETBOPATH CIEAYIOLIEMY YCIOBHIO:

B, a-1
B(ry  ar’

Hanpuwmep, npu a = 2 ctaBka OIuiaThl MOXKET YMEHBIIATHCS C POC-

(22)

TOM THUIIA areHTa, HO «HE OBICTPEE», YeM T
r

OTMeTHM, 4YTO MpPU MOCTOSHHOW CTaBKE OIJIATHI areHTY BBITOJIHO
yBenmmumnBaTh cBoi THI (cM. (20)). ComepkaTtenbHO, STOT BBEIBOI 00Y-
CJIOBJIEH T€M, YTO MPH WCIOJB30BAHUH LIEHTPOM JIMHEHHON CHCTEMBI
cTuMysupoBanus Buja (18) ¢ MOCTOSHHOW CTaBKOW OIUIATHI BBHIMTPHIIII
areHra ot BeIOOpa neiictus (19) momoxxkureneH (nmpu o > [ 0H cTpOrO
Ooublie HyJsl, B OTJIMYKE OT HYJIEBOTO BBIUTPHIIIA MPU UCTIONB30BaHUN
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IIEHTPOM KOMIIEHCATOPHOW CHUCTEMBI CTUMYJHpoBaHus (3)) U mporop-
LUOHAJIEH TUILY areHra.

Kpome Toro, aHanmoruuHbeli yTBEpXKAECHHIO 7 PE3YyIbTaT MOKHO
MOJIYy4YUTh U I MOACIIN «JIUHEHHOT 0 CTUMYJIMPOBAaHUA — €CJIU pa3BU-
THE areHTa BBITOJHO LIEHTPY, TO OHO BBITOJTHO U areHTY.

JluneiiHple cHCTEMBI CTUMYJIHpOBaHWsS BHUna oy(y) = ffyy MeHee
a¢dhexkTrBHBI, YeM KommeHcaTopHsle [82]. s Toro 9Tto0s1 3G peKTHB-
HOCTh JINHEWHOW CHUCTEMBI CTHMYJIHUPOBAHUS CpaBHsIACH C I (HEeKTHB-
HOCTBIO KOMIICHCATOPHOM, HEOOXOIMMO JI00aBUTh K HEW OTPHUIIATEIIb-
HYIO KOHCTaHTY Oy, TO e€CTh: or(y) = 6y — By ¥, T/ie IapaMeTpsl oy U Py
TakoBsl, uT0: ¢'(x') = By, 0y = c(x") — By x .

[lony4yeHHble B HacToALIEM pasfelie Pe3yJdbTaThl MO3BOJISIOT HE
TOJIbKO HaXOANUTh OIPAaHUYEHUSI HA CUCTEMbI CTUMYJIMPOBaHUs, o0ecte-
YHBaOIXE MOTUBAIMOHHYIO POJIb NOCJICIHUX, HO U OLICHUBATH MAaKCH-
MaJIbHBIC 3aTpaThl arcHTa Ha IMOBBIMICHHUC CBOCTO THUIIA, IMPU KOTOPBIX
oHO emie BBITOAHO. Tak, ecnu m3BectHa (yHKIMS C(ry, r) 3aTpaT Ha
IIOBBIIICHUE THUIIA ar€HTa CO 3HAYCHUA 7y 10 3HAYCHUSA 7 > 9, TO ITIOBbI-
LIEHHE TUIa OyAeT BBITOAHO areHTY, €CIIH BBIIIOJIHEHO

C(ro, r) < &(r ) = &(ro),
rjae O(-) ONmpeesIeTcsl UCIOIb3YEeMON CUCTEMOW CTUMYJIUPOBaHUs (CM.
BeIpaxkerus (15) u (20)).

Takum 00pa3oM, B HAacTOAIIEM pa3zeie MOKa3aHO, YTO TPaJHIIH-
OHHAasA KOMIICHCATOpHAad CUCTEMA CTUMYJIHUPOBAHUSA HEC r[06y>1<£[aeT
areHTa K pa3sutuio. CpopMyaupoBaHa 3aada yIpaBJIeHHs] cCaMOpa3BH-
THeM (3a/laya MOTHBAIMM), KOTOpAas 3aKIIOYacTCs B HAXOXKJICHUU
KJlacca CUCTEM CTHUMYJIMPOBAHUS, OOYKIAIOIIMX areHTa K caMopa3BH-
THIO (YBEIMYEHHUIO cBoero tuna). [lomydeHsl yciioBus, pHU BBIIOJIHE-
HUM KOTOPBIX Pa3BUTHE areHTa, BHITOJHOE LIEHTPY, OKa3bIBAETCSI BbI-
T'OAHBIM U AJId arcHra. I[H)I «KOMIICHCATOPHBIX» U «IWHENHBIX)» CUCTEM
CTUMYJIMPOBAHUS HAWJCHBI OTPAaHUYCHHS Ha MX MapameTpol (yTBep-
xpaeans 7 u §), oOecrneduBaronye TpeOyeMblii MOTHBAIIMOHHBINA (-
(exr.

3aBepuIMB pacCMOTPEHUE MOJIEIN MOTHUBALIMK, OTMETUM, YTO Tep-
CIIEKTHBHBIMHU HANpaBJIECHUAMH JAJIbHEHIINX HUCCIEIOBAHUI SBISIOTCS:
N3y4YCHHE 3a/1a4 MOTHBALMK HECKOJIBKHX B3aUMOCBS3aHHBIX areHTOB, a
TaKXKe MCCIIEJ0BAaHNE «TPACKTOPUI» Pa3BUTHUS MEPCOHANA MO BIHUSIHU-
€M TOH WM HHOM CHCTEMBI MOTHUBAIUH.
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4. MOAEJIb YIIPABJIEHUS OBYYEHUEM

B npeapinymem pazaene ObUIO MOKa3aHO, Kak, pelias 3a/ady CTH-
MYJIMPOBAHUS, IIOJyYUTh 3aBUCUMOCTh BBIMTPBIIIEH yYaCTHUKOB Opra-
HU3ALMOHHOM cHCTeMbl (LIEHTpa M areHTa) OT TUma areHta. Mmes sty
3aBUCHUMOCTb, MOKHO CTaBHUTh M peIlaTh 33/1a4M YIpaBJICHHUsI 00y4eHH-
€M, KOTOpOe B paMKaX paccMaTpHUBaeMOro Kiacca MOAeIel 3aKirodaeT-
Cs B IPEJOCTABICHUN BO3MOKHOCTH areHTY HOBBICUTH CBOW THII.

Belie MbI paccMaTpuBaiu 3a1a4y MOTHUBALMM, KOTOpPasi COCTOsUIA
B CO3JIaHMHU YCJIOBUH JIJISi TOTO, YTOOBI areHTy OBLJIO BBITOJHO IMOBBI-
1m1ate CBOM TUH (YTOOBI y HEr0 OCTABAINCH PECYPCHI, IOJIydyaeMbIe B
pe3yibTaTe CTUMYJIUPOBAHUS, KOTOPbIE OH MOT ObI M XOTen Obl Harpa-
BUTh Ha cBoe pa3ButHe). OnHako oOydyeHHE TpeOyeT M PEecypcoB, U
BpPEMEHH, TMOATOMY y4YTeM 3THU (aKTOpbl B paccMaTpHUBAEMBIX HIXKE
MOJENAX (HauMHas C MPOCTBIX — OTPAKAIOIIMX MHUHHUMAaJIbHOE YHUCIIO
(haKTOPOB — M TMOCTETIEHHO MEPEX0/Is K Bce O0Iiee CIIOKHBIM).

4.1. «CtaTHdeckuin» cay4dai. [Ipennonoxxum, 4To U3BECTHBI 3a-
BUCUMOCTHU BBIUTpBIIIA IeHTpa A(7) U areHta O(7) OT THUNa areHTa, TAc
Vo — Ha4aJIbHOC 3HAUYCHUEC THUIIA. OTH 3aBUCHUMOCTH MOTyT 6I>ITI> nojry4de-
HBI B pe3yJbTaTe PEeICHHs 3a7ady CTUMYJIMPOBAHMS TaK, KaKk 3TO JeJia-
JI0Ch B mpeabiayieM pasaene. Ecnu ussectHa ¢yukius C(ry, 7) 3aTpat
Ha TIOBBILICHWE THUIA areHTa CO 3HAYEHHUsS ry A0 3HAUCHHA 7 = Fj, TO
BO3MOKHBI CJICAYIOIHNE BApHUAHTHI:

- €CJIM 3aTpaTbl Ha MNOBBIIICHUC THIIA KOMIICHCUPYIOTCA CaMUM
areHTOM, TO MOBBIILIEHNE TUIIA OYIET €My BBIT'OIHO, €CIIH BHIIIOJIHEHO
(1) C(rg, ) () — &(rp);

- €CJIM 3aTpaThl Ha IOBBIIICHHWE THIA areHTa KOMIIECHCUPYIOTCS
LEHTPOM, TO €EMY 3TO 6yI[eT BbII'OJHO M ar€éHT COIJIaCUTCA Ha IIOBBIIIC-
Hue THna (0O0y4deHHe), eCd BBHIOJIHEHO YCIIOBHE (8) TpeIbIayIIero
pasnena (GyHkuus &(r) MOHOTOHHA 110 7') U
(2) Clro, 1) S A(F) — Alrg);

- €CJIN 3aTpaThl HA MOBBIIICHHE THUIIA ar€HTa KOMICHCUPYIOTCS CO-
BMECTHO areHTOM M LIEHTPOM, TO UM 3TO OYyJeT BBIOJHO U areHT Co-
TJIACUTCS Ha TOBbIIIeHUe Tria (o0ydeHue), ecnu ooe pyHkuuu — &(r) u
A(r) — MOHOTOHHBI TIO ¥ ¥
(3) Cro, 1) < A(r) = Aro) + &(r ) — &(ro).

VYcnosue (3) 03HadaeT, 4TO HMEHTP W areHT CMOTYT HAaHTH B3aWMO-
BBIFOJIHYIO IPOINOPLIHUIO, B KOTOPOIl UM ClleAyeT MOJENUTh 3aTpaThl Ha

41



oOyuenue. [loHsATHO, 4TO, €CTM OHH, NEHCTBYS COBMECTHO, HE CMOTYT
KOMIIEHCHPOBATh 3aTPaThl Ha 00y4YeHHe, TO, TeM Oollee, OHU HE CMOTYT
C/IeNIaTh 3TO MO OJMHOYKE.

[IpuBencHHBIE YCIOBUS MOKHO TPAaKTOBaTh M B OOpaTHYIO CTOPO-
Hy — BeIpaxkeHus (1)-(3) Mo3BOISAIOT OIIEHUTh MaKCUMAaJIbHBIE 3aTPAThl
C,ax(79, ¥) Ha OOyUYCHHE, C KOTOPBIMHU COTJIACATCS YUACTHUKU OpTaHM3a-
LMOHHOW CHCTEMBI IIPU TOM WM MHOM CXEME paclpellesieHHs 3aTpar
Mexay HuMmH. lIpuBegem mpumep OIEHKHM MaKCHMAIIBHBIX 3aTpaTr Ha
oOydeHme.

Opumep 5. [lycts  ¢yskums poxoma uentpa H(y) =2 \//l—y ,
c(v, ¥) =y?°/2 r, N UEHTP MCNIONB3YeT JTHHEHHYIO CHCTEMY CTHMYIHPO-
BaHUS C TIOCTOSIHHOW CTaBKO# f3, TO ecTh: o;(y) = P ).

B 3aBHCHMMOCTH OT CTaBKH OIJIaThl U CBOETO THIIA areHT BbIOEpeT
JICUCTBUE
@ y'(Br)=pr.

OntrMmankHOE ¢ TOYKH 3pEHHs IEHTpa 3HAYCHHE CTaBKH OILJIATHI
paBHoO:

() B =A/4n"”.

Borunciisiem 3aBUCHMMOCTH BBIMIPBILLIEH LIEHTpa M areHra OT THIla
areHra:

(6) A(r) =3 A28 15 28,
(7) 8(r) = 22% 15 275,

BuaHO, YTO BBIMIPHILT IIEHTPA MPEBOCXOAUT BBIUTPHIII areHTa, mo-
3TOMY, €CJIM B pacCMaTpUBAaEMOM IIPHUMEPE PECYPCOB LIEHTPA HE XBATUT
IUIl KOMIIEHCALlMM 3aTpaT Ha oOydeHHe, TO HE XBAaTUT M PECYpPCOB
areHra.

Oynkyu (6) u (7) ABISAIOTCS MOHOTOHHBIMH, TO €CTh YBEITMUEHHE
TUIIA ar€HTa BBITOJHO M areHTy U LEHTPY (CM. TaKKe yTBEpXKACHHUE 7).
CyMMa BBIMTPBILIEH LIEHTPa U areHTa paBHa

&)+ AP =27 r"P 327+ 1) 27,
3naunt ycnosus (1)-(3) mpuMyT COOTBETCTBEHHO BUI:
Coranlro, ¥) <275 275 [ 15 _ r01/3];

/- - /- 1/3
Coax(ro, 1) <3277 277 [r 17 = 1)1

Cmax(r()y I") 512/3 (3 25/3+ 1) 2—7/3 [V 173 7'01/3]. °

4.2. llorepss kBanupukauuu. B cuily NOCTOSHHO YBEIWYHBAIO-
IIEHCS CKOPOCTH Pa3BUTHS TEXHOJIOTUM, MOCTOSHCTBO KBAJTU(UKAIIUU
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y’Ke He 03HAa4aeT BIAZCHUS COTPYIHUKOM HEKOTOPBIM (PUKCHPOBAHHBIM
00BEMOM 3HAHWH, HAIWYUS ONPENENCHHBIX YMEHHI M HAaBBIKOB — OHO
Tpe6yeT OBJIaJICHUSA HOBBIMHU TCXHOJIOTUAMH, YTO MOXKCET AOCTUTAThCA
MyTeM NEepPEroATOTOBKH W TOBBIINICHUS KBAIM(UKAIMHK, BEAb KOHKY-
peHToCIIoco0Hast, 00yJaromascsi OpraHu3anus 3TO, B IEPBYI0 OYepe.b
— o0yu4arommecs U pa3BUBANOIIUECS B MPO(PECCHOHATHLHOM IUIAHE CO-
TPYAHUKHU.

[ToaTomy paccMOTpUM MOJENb, B KOTOPOH B OTCYTCTBUH O0yUEHHS
THUII areHTa MOHOTOHHO yMEHBIIAETCsS CO BpEMEHeM. 3ajada IeHTpa
(Oynmem cumTtaTh, YTO 3aTpaThl Ha OOYYEHHE MEepPCOHANa HECET OpraHu-
3amus’’) 3aKJIIOYAETCS B TOM, YTOOBI HAHTH ONTHMAIBHBIE MOMEHTHI
Havanma oOy4deHHs (NEpernoJrOTOBKH, IMOBBIIICHHUS KBAIH(DUKAIUKA U
T.J.) COTPYAHHUKOB.

HpCI[HOHO)KI/IM, 4YTO CO BPEMCHEM THUII ar€¢HTa U3MCHACTCA IO 3a-
KoHy 7(?), t >0, rne r(-) — HeBo3pacTatomas QyHKIus. B HadanbHBIH
MOMEHT BPEMEHHU areHT O0JIajaeT THIIOM 7. 3aTpaThl Ha OOydYeHHE —
TIOBBIIIEHHUE THIIA OT TEKYIIETO 3HAYCHUS 10 HAYaJbHOTO — COCTABIISIOT
C(r), tne C(-) — yOwBaromast pyHKIus (comepKaTe’abHO, 4eM OoIbIee
YMEHBIICHHE THIA TPOM30ILI0, TEM BBIIIE 3aTPaThl HA €r0 «BOCCTa-
HOBJICHHE»). 3aJada 3aKiioyaeTcsi B BHIOOpE TaKOro IPOMEXKYTKa
BpeMEHH T > () MEXKIY O4YepEIHBIMU OOYYCHHSIMHU, KOTOPOE MaKCHMU-
3UPOBAJIO OBl CPEIHUIA 1O BpeMeHI/I20 BBIUTPBILI LIEHTPA:

(®) 1 []‘A(r(t))dt - C(r(1))] > max.
T 0 720

3anauy (8) Ha30BeM 3adaueli 6blOOPA NEPUOOUUHOCHU O0OVHEeHUs
(wmu 3a0ayeii 0 wacmome 06yyenus). Ilpu n3BecTHBIX QYHKIUAX A(-),
r(-) u C(-) 3amaya (8) sBISACTCS CTaHAAPTHOW ONTUMU3AIMOHHON 3ajia-
yei.

OTMeTHM OTIpE/ICIIEHHOE CXOJICTBO paccMaTpUBacMOM 3alaud U
3amaun yrpasineHus 3amacamu [100], koTopast B mpocTeilimeM CBoeM
BapUaHTE 3aKJIOYACTCs B CIEAYIOLIEM: TpeOyeTCs ONpeeInTh Mepuo-
JMYHOCTH TOTONTHEHUS 3araca Ha CKJaje U 00beM MapTHUH, KOTOPHIC

% Omoenvroii nepcnexmusnoli 3adaueil, sbixodAell 30 PAMKU HACMOAUE20 UCCIE)0-
6aHUA, NPEOCMABNACMCA Onpedeienie ONMUMATLHBIX 3ampam OpeaHu3ayuy Ha NOUCK
uHgpOpMaYyULU O HOBbIX MEXHONIOUAX U UX GHEOPEHUe.

2 Byoem cuumamp, umo duckonmuposanue omcymemeyen.
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MHHUMH3UPOBAIM OBl TOTEPH, CBS3aHHBIE C 3aKYNKOH, XpaHCHHEM
TOBapa M BO3MOYKHBIM €T0 OTCYTCTBHEM B IIPOJIAXKE.

Kpome Toro, cneayer mogdepkHyTh, 4TO 3a1a4a (8) MOKET UHTEp-
HOPeTUPOBAThCS M KaK 3a0aya OnpeoeneHusi MOMEeHma YEOJbHeHUs
COTPYAHUKA — BMECTO OOYYEHHS CTapOro COTPYIAHUKA, YTPATHBIIETO
CBOI0 KBIM(UKAIMIO M CTABIIETO B CHIYy 3TOr0 Hed()()EKTUBHBIM,
OpraHu3aIys MOKET HaHATh B MOMEHT BPEMEHU T HOBOTO COTPY/IHHKA,
oOrnanmaromiero TpeOyemoii kBanudukammen 7, [Ipu 3TomM BenuuuHa
C(r) Oynmer oTpaxkaTh 3aTpaThl OpraHU3aIMK HA YBOJIBHEHUE (BBIXOIHOC
MocoOwe U T.J.) CTaporo COTPYIHHKA W MpHUBJIeUeHHE (MOWCK, ajarnTa-
U ¥ T.J1.) HOBOTO COTPYIHUKA.

Ecnu ¢ynkuum 3aTpar Ha oOyueHHe M YBOJbHEHHUE/TPUBIICUCHHE
Pa3IMYaroTCs, TO MOKHO CTAaBHTh M PEIIATh 337ady MPHHATHS PeIICHUH
O TOM, 4TO BBHITOJIHEE JUIsl OpraHU3anuy (M B KAKOH MOMEHT BPEMEHH) —
0o0y4aTh CTaporo COTPYJHHMKA HJIM YBOJIUTH €r0 M HaHSITh HOBOTO C
0oJ1ee BEICOKOH KBaH(pHUKaIHeH.

Ha Puc. 10 nmpeacraBieHs! 1Be pa3uyHBIX «ITOJTUTHKHA 00YIEeHUS
— 3aBHCHUMOCTH OT BPEMEHHM THIIAa arcHTa Ui JByX CIy4aeB — KOTJa
00y4eHHE TMPOBOJIUTCA OTHOCUTEIBHO YacTO W OTHOCHTENBHO PEIKO

(2> 7).

Ty

Puc. 10. «llonumuxu» ooyuenus
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[IpuBenem aBa mpumepa perieHns 3aaaqn (8).

Hpuwmep 6. Iycts A(r) = &7, () =rpexp (- yt), C(r) = Cy. Torna
pemreHure 3a1a49u (8) yIOBIETBOPSAET CIEAYIONIEMY YPaBHEHHIO:

Gy

QO U+ynexp(-y1)=1- .
E1y

JleBas yacTh Belpaxkenus (9) yObIBaeT no 7, moatomy u3 (9) cieny-
€T, 4TO YeM BBILIE 3aTpaThl Ha 00y4YeHHE, TEM PEKE CIEeNyeT ero Mmpo-
BOOWUTH, U YEM BBIIIC HadyaJbHBIM THII arciTa, TeM 4alie CJICAYECT Ipo-
BOAWTH OOyUEHHE. ®

Hpumep 7. llyectes A(r) =E&r, v(t) =ro(I —yt), C(r) =C,y. Torma
perenue 3agauu (8) uMeeT BU;

CO

2
(10) 7= ——.
Y €5

U3 (10) cneqyeTt, 4To YeM BBIIIE 3aTpaThl HA 00y4YEHHE, TEM pekKe
CIIeJlyeT ero MPOBOANTb, U YEM BBIIIE HAYAJIBHBIN THII areHTa (a Takxke
YEM BBIIIC CKOPOCTH YMCHBIICHUSA THUIIA U UYBCTBUTCIIbHOCTL BBIMTPBI-
I1a IIEHTPa K THITY areHTa), TEM Yallle CIIeAyeT MPOBOANTH 00yUeHHE. ®

4.3. YnymeHHasi BbIroaa. Jlo cux mop paccMarpuBaiach MOJEITb
00y4eHus «0e3 OTpbIBa OT MPOU3BOJCTBA» — CPABHUBAINCH BBIUTPBIIIN
ygacTHHKOB OC OT M3MEHEHUs TUIa areHTa NpU YCIOBHUH, YTO THI
M3MEHSJICS MTHOBEHHO. DTO HE BCErJia Tak — MHOT/Ia 00ydeHue TpedyeT
CHMIKCHUC 3aHATOCTU COTpyAHHMKA B paMKax €ro AOJZKHOCTHBIX 0651-
3aHHOCTEH, BILIOTH 1O MOJTHOTO MPEKPANICHUS NX BBITIOJIHEHUSL.

Uccnemyem cHavana KpaitHHIA ciydail — KOT/1a Ha BpeMs 00ydeHHs
¥ 2>( CcOTpyAHUK HE Y4YacTBYET B «IIPOM3BOJCTBEHHOM)» IIpOIIECCE.
Torma HeoOXOAMMO paccMaTpuUBaTh LENECOOOPa3HOCTh OOYYEHHUS C
TOYKU 3pEHHSI areHTa M C TOYKH 3PEHHs IIEHTpa, IpuYeM OyaeM cuu-
TaTh, 4YT0 00a HECYT MOTEpPH, paBHBIC YIyHIEHHOMY BBIUTPHINY (YIIy-
HICHHOﬁ BI)IFOZ[C) OT BBbIIIOJHCEHUA ar€cHTOM CBOHX JOJIZKHOCTHBLIX 0651-
3aHHOCTEH B MEpHOA 00yUYeHUSI.

O603HauuM ¥ 2> () — IPOJOIKUTENHHOCTE 00yueHus, 7 > () — 1uia-
HOBBI TOPU3OHT (TOPU3OHT AAJBHOBUIHOCTH IIEHTpa W areHTa). IlycTsb
HU3BE€CTHO 3HAYCHUC THUIIA I"(lP) B 3aBUCUMOCTHU OT MPOJOJIKUTCIBHOCTH
oOydenus. [lyctp Takxke 3amaHa 3aBucuMocTh 3aTpatr C(W) Ha oOyue-
HUC OT €ro MpOAOJKUTCIBHOCTU. ByaeM IOoKa CUUTaTh, YTO B OTCYTCT-
BUH OOYYEHHS THI areHTa OCTAETCs TIOCTOSHHBIM.
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VYcnoBue BBIFOAHOCTH OOYYEHHsI [UIs areHTa 3aKJIF0YacTCsi B TOM,
YTO €r0 BBIUTPBIII, MOJYIECHHBINH 32 BpeMs TOCIe 00yUeHHUs, IPEBOCXO-
JIUT BBIMTPHIII 3@ BECh MIAHOBBIH MEPHO/] B OTCYTCTBUU 00yUeHUs (TIpH
THIIE, PABHOM HAYaJILHOMY THITY 7):

(11) () (T— ¥) > () T.

Ecnu 1ieHTp HeceT 3aTpaThl Ha OOyYEHHE areHTa, TO YCJIOBHE BbI-
TOJIHOCTH JIJIS IEPBOTO OOYUCHHUST BTOPOTO 3AKIIFOYACTCS B CIEIYIOIIEM:
BBIUTPBIII IIEHTPA, TOJTYYCHHBIN 32 BpeMs 10cie 00yUeHHs, 32 BBIUCTOM
3aTpar Ha 00y4eHHe, MPEBOCXOUT BBIMIPHIII 332 BECh IIAHOBBIH MEpH-
O/l B OTCYTCTBHHU OOyUYCHUSI:

(12) A((P)) (T— ) - C(F) 2 A(ro) T.

O0603HAYUM MHOYKECTBO BBITOJHBIX BCEM YYaCTHHKAM CHCTEMbI
MPOIOJLKUTENLHOCTEH 00yUIEeHHUS
(13)S={¥Ye[0; T]](11), (12)}.

[Monydaem 3adauy o npodordxcumenvhocmu 00yueHus, TO eCTh, 3a-
Ja4y HaxOKICHHS MHO)KECTBA ONTUMAJbHBIX 1O [lapeTo mpomoinKu-
TebHOCTEH 00yueHHs ¥ ', SB/ISIONIMXCS PELICHAEM 3a1a4K

(14) (ACCE)) + Sr(¥)) (T = ¥) = C(F) — max.

3anmava (14) sBisieTcs cTaHAAPTHOW 3a7adeil YCIOBHOW ONMTHMH3a-
un. [lpuBenem npumMep ee pereHusl.

IIpumep 8. Bocnonb3yeMcst pe3ynbTaTaMu I[puMepa 5: MyCThb
¢ysakius goxona uenrpa H(y) =2 \/E , ¢y, r)=y’/2r n uenrp
UCTIONIBb3YET JIMHEHHYI0 CHUCTEMY CTHUMYJIMPOBAaHUS C IIOCTOSHHOM
craBkodl f, 10 ectb: oy(y) = y. Torma 3aBHCHMOCTH BBIUTPBILIEH
LIEHTPA U are’ra OT TUIIa ar€HTa UMEIOT BUJI:

A() =3 A% 18y 8(r) = AZ5 18 78
5(}/,) + A(l") _ 2,2/3 r 1/3 (3 25/3 + ]) 2—7/3'

Ilycth 3arpaThl Ha 0OydeHHE NMPOIOPLMOHAIBHBI €r0 MPOJOJIKU-
TEJIBHOCTH (TO €CTh CYIIECTBYET CTaBKa ¢y OILUIATHI 33 €IUHHILY BpeMe-
Hu obyuenus): C(¥) = ¢y ¥, a «3dheKTUBHOCTE» 00yUeHHS OTHCHIBA-
€TCs 3aBUCHMOCTBIO

(W) =R—-(R-rg)exp(-y¥),
rae R > ry — MakCuManbHbI{ ISl JAHHOTO areHTa Mpy 3aaHHOM TEXHO-
JIOTHH OOYYEHUS THUII.
Ycnosue (11) nmpumer Bu:
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3
(15) R—(R—rg) exp (- 7 V) > LS
(T-y)
O06o03HauuM ¥, — 3HaUYEeHUE NPOJOIDKUTEIHHOCTH OOyUCHHS, MPH
KoTopoii (15) oOpariaeTcs B paBeHCTBO.
VYcnosue (12) npumeT BUI:

C
() T+ )

(T-y)

O6o3naunm ¥, — 3HaYeHHE NPOAOKMTEIBHOCTU O0y4YeHHs, TpH
koTopoii (16) oOpamaeTcst B paBeHCTBO.

Jlerko Bunets, uro ¥, < ¥, mo3TOMY B pacCMaTpUBAEMOM IIPHMe-
pe S =[0; ¥,]. Leneyto dynkuuto (14) MoxHO 3amucarh B BUJE

W3SR-R=rp)exp(-y PN 327+ 127 ¢y .

Ora (ynkuus Borayras. O0o3Hauum ¥, — TOUKY ee MakCHUMyMa.

Torna pemenne 3aga4u 0 TPOAOILKATEIHLHOCTH 00YIEHHS IMEET BH/I:
Y =min {¥, ). e

Jlo cux Mop MBI CUHTAJH, YTO BO BpeMs OOy4eHHs COTPYIHUK HE
YY4acTBYeT B «IPOU3BOACTBEHHOM» Tpoiecce. MOXHO 0000IIUTh
MPEJIOKEHHYI0 MOJIeNTb Ha CIly4aid, Korjaa B MmepHo] oOyueHHs 4acTb
6 € [0; 1] cBoero BpeMeHH COTPYAHUK TPATUT Ha OOydeHHE, a OCTaB-
meecst Bpems (1011 KoToporo coctasisieT / — 0) — paboTaeT B opranu-
3aIuy.

[IpuBeneHHas BbIIIE ITOCTAHOBKA 3aJa4ll M3MEHUTCS CIETYIONIIM
o0pa3oMm. YcroBue BBITOJHOCTH OOY4YEeHHS JUIS areHTa 3aKiIiovaeTcs B
TOM, YTO €T0 BBIMTPHIL, TTOJyYSHHBIH 38 BpeMs 00y4eHHsI IPH «HETIOJI-
HOU 3aHSATOCTH» H 3a MEPHOJI Mocie 00yUeHHsI, TPEBOCXOAUT BHIUTPBIII
3a BECh IUIAHOBBIN MEPHO B OTCYTCTBUH 0Oy4YeHUS (IIpH THIIE, PABHOM
Ha4yaJIbHOMY THITY 7):

(17) (1 - ) J’ S(r(00)dt + 80 V) (T—¥) > 8(ry) T,

(16) R—(R—rg)exp (-7 ¥) 2

Ecmm nentp Hecer 3atpatel C(6, V) Ha 00y4eHue arenra, TO ycio-
BHE BBITOJHOCTH ISl IEPBOTO OOYUYEHHUSI BTOPOTO 3aKIIOYAETCS B Clie-
JYIOIIEM: BBIMTPBIII LEHTPA, TONYYEHHBIH 32 BpeMsi OOy4eHHUs MpH
«HETIOJTHOM 3aHATOCTH» areHTa W 3a BpEMs MOCJIC 06y‘-ICHI/I$I, 3a BbIYC-
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TOM 3aTpaT Ha O0O0y4eHHe, IPEBOCXOANUT BHIMIPHILI 332 BECh IJIAHOBBIN
NEepUOJ B OTCYTCTBUH O0yUYCHHUS:

v
(18) (1 — 6) j A(F(O0)dt + AF(P) (T— P) - C(6, ) > Ary) T.
0

OO003HaUNM MHOXKECTBO BBITOJHBIX BCEM YYaCTHHKAaM CHCTEMBI
nap NpoJIOJDKUTENLHOCTEH O0y4YeHUs U JA0JIeH BPEMEHH, BBLICISIEMOTO
Ha oOyueHHe
(19)S = {(¥; 6) € [0: T x [0; 11| (17), (18)}.

[lomygaem 3adauy o ewvibope npodonIcCUMENLHOCU 00VYeHUs U
001U 8pemeHl, 8bl0eIAeM020 Ha 0OyUeHue:

(20) (1 - 6) llj(A(r(Qt)) +06(r(6)))dt +

+(A(P)) + 60 (V) (T— ) - (6, ¥) > max .

(w;0)esS
3anmava (20) sBsieTcs CTaHAAPTHOW 3a7a4yeil YCIOBHOW ONMTHMHM3a-
IIUH.

4.4. lunamMmuyeckass Mojelb. Beie paccMOTpeHsl citydau, 0o
KOT/Ia THII areHTa, yMEHBIIAsICh B OTCYTCTBUH 00Y4YEHHsI, MOMEHTAIHHO
BO3pacTai B pe3yibrare oOyueHus (paszaen 4.2), mubo Korja OH ocTa-
BaJICsl TMIOCTOSIHHBIM B OTCYTCTBUM OOy4YE€HHs M BO3pacTall B Ipolecce
oOyuenus (pazgen 4.3). CuHTE3UpyeM MONydeHHBIE Pe3yIbTaThl, U4TO
MO3BOJISIET TMOCTPOUTH MOJENb OOydYeHHs, B KOTOPOH THI areHTa
YMEHBILAETCS B OTCYTCTBUM OOYYEHHUSI U pacTeT B Mpolecce 00y4eHUs.
Torma 3amaya OyJeT 3aKIIIOUaTBCS B OOHOBPEMEHHOM OnpeoesieHul
yacmomul U npoooadcumenvHocmu obyuenus. Ilpu srom Oynem cum-
TaTh, YTO areHT MOXKET JIMOO TOJIBKO PabOoTaTh B OpraHMU3aIUH, JTUOO
TOJBKO YUHUTHCS (YUET «HEMOIHON 3aHATOCTH» BO3MOXKEH, HO OH CyIIIe-
CTBEHHO YCJIO’KHHUT MOJIEIIB).

[Ipennonoxxum, 4To B OTCYTCTBHH OOYYEHHUS CO BPEMEHEM THII
areHTa yObIBaeT MO 3aKoHy r.(f), a BO BpeMs OOYy4YECHHs BO3pacTaer
3akoHy r.(f). O003HAYNM T, — TMPOJIOJDKUTEIBHOCTh OOYYCHUS, T. —
MPOMEXYTOK BPEMEHH MEXy OKOHYaHHEM OJHOTO OOy4eHHs M Hada-
JIoM creayromiero (eciau 3QPeKTUBHOCTh AeSTETFHOCTH COTPYIHHUKA HE
3aBUCUT ABHBIM o6pa30M OT BpEMCHH, TO OINTHUMAaJIbHbBIMUN 6yZ[yT Iie-
PHOIMYECKHE PELICHHs — HEe 3aBHCAIINE OT BPEMEHHU 3HAUCHHUS T, H T.
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B HayanbHBII MOMEHT BpEMEHM areHT 00JaJaeT TUIIOM Fy. DCKH3
JUHAMUKH THIIAa areHTa npeacrasieH Ha Puc. 11.

oOyueHne

Puc. 11. JJunamuxa muna azenma

3arpaThl Ha 00y4YeHHE OMMCHIBAIOTCS (yHKIMEH s(7,). 3amaya 3a-
KJIFOYAeTCsl B OJTHOBPEMEHHOM BBIOOPE YaCTOThI U MPOAOJIKUTEIBHOCTH
00y4eHHs, KOTOpble MaKCUMH3UPOBaIX Obl CpeJHWI MO BPEMEHHU BbI-
UI'PBIII HEHTpPA:

T_+T,
en —— j A(r (0))dt + j A(r ()i - C(r.)] > max
T T, 2
[Tpu u3BecTHBIX QyHKIHISIX A(-), r_(~), r+(-) m C(-) 3amaua (21) sBnsercs
CTaHJIapTHOM ONTUMHU3ALMOHHOM 3a/1auei.

PaccmoTpenHass mMopenb OJHOBPEMEHHOTO BBIOOpa 4YacTOTHI U
MPOJIOJKATENBHOCTH 00yIeHHUST MOXKET OBITH 0000IeHa Ha CIIEAYIOITIE
Cllyyau:

- KorJa BO BpeMs OOyuYeHHs 4acTh BPEMEHH COTPYIHHMK paboTaeT
Ha cBoeM pabouem mecte (cM. pasnen 4.3);
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- KOrJa CO BpPEMEHEM H3MEHSETCS 3aBHCUMOCTb 3(deKTnBHOCTH
JESITeIbHOCTH COTPYAHUKA OT €ro THIIA;

- KOTJa pe3ysbTaThl OOy4eHHs 3aBUCAT OT JWHAMUKH 3aTpaT Ha
oOyueHue u Jp.

B nocnenHem ciyyae mosy4yuTcs 3ajada ONTUMAIBHOTO yIpaBile-
Hus [11, 52].

Takum 00pa3oM, B HACTOSIIEM pa3jeie PacCMOTPEHBI MOZAEIH
yhpasiieHHsI 00ydeHHUEM IepCoHalla, B TOM 4Yuciie, ChOpMyIUPOBAaHbI U
pemieHsl (CBEAEHBI K M3BECTHBIM ONTHMHU3ALMOHHBIM 3aJadaM) cile-
JYIOIUE 331a4H:

- 3aJja4a PUHATHSA LEHTPOM M areHTOM COIJIACOBAHHOTO PEIIEHUS
0 HEOOXOIMMOCTH 00YJEHHS;

- 3aJ]a4a 0 4acToTe 00yUYeHus;

- 3a]]a4a O TIPOJODKUTEIBHOCTH 00Y4CHMUS,;

- 3aJa4a O J10JIe BPEMEHH, BbIIEIIEMOr0 Ha 00yUeHue;

- 3aJa4a 00 OZHOBPEMEHHOM BBIOOpPE YACTOTHI M IPOJOJDKUTENb-
HOCTH 00yUCHHSI.

B 3akiroueHue HacTOAIIEro pasziena OTMETUM, YTO MOAEIH 00y-
YEeHUS! PacCMaTPUBAIINCh TOJIBKO C TOYKU 3PEHMS MX BIMAHUS Ha 3(¢-
(DEeKTHUBHOCTD AEATENILHOCTH COTPYAHMKA B Opranu3auuu. [Ipu 3ToM MbI
HE aKIEHTHUPOBAJIM BHUMaHHUE Ha TaKHE acleKThl KaK COJIEpKaHWE U
(dhopMBI, a TakKe METOJIBI U cpenacTBa oOydenus. [loctpoenne cooTseT-
CTBYIOIIMX MaTEeMaTHUYECKUX MOJIeNeil SBISETCS MEePCHEKTHBHBIM
HaIIPaBJICHUEM JAJIBHEHIINX UCCIIE0BAHUN.

5. MOJIEJIb YIIPABJIEHUSI KAPBEPOM

Kapbepa — «1yTh K ycnexy, BUJHOMY ITOJIOKEHHUIO B 00IIeCTBe, HA
ciykeoHOM monpuie» [102, C. 218].

PaznuuaroT cneayromye TUIBI Kapbepbl: BHYTPHOPTraHU3aMOHHAS
— MEKOPraHW3alMOHHAs, BEPTHKAJIbHAS — TOPU30HTANBHAS — CTYIEH-
yarasi, ClieqUaJ3upoBaHHas Kapbepa — HecleUaaIn3upOBaHHas Kapb-
epa [108]. IloHATHO, YTO TOPU3OHTAJBHAS COCTABIAIOIIAS Kapbepsl
(cMeHa WM pacHIMpeHHre poja JEesITeNIbHOCTH Ha TOM YK€ YPOBHE He-
papxum), B OCHOBHOM, SBJISIETCS HECTIEINATM3MPOBAHHON M XapaKTepHa
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JUIS COTPY/THUKOB JTHOO HU3KOM (MM 6a30Boi’ ) kBamudUKAIMHU, TG0
OUEHb BHICOKOM KBATH(HKAIIII ",

CyIecTBYIOT JIB€ BO3MOXKHBIX TOYKH 3pEHHS Ha Kapbepy — C MO-
3ULUIA opraHu3anuu (Kapbepa COTPYJHHKAa BHYTPU OpraHW3alliH) H C
NO3ULMI MHAMBUAYYMa (€ro Kapbepa Ha HPOTSHKEHUH BCEH >KU3HH,
BKITIOYasi mpodeccuoHalbHOe pa3BuTHe W T.1.). ClieoBaTenbHO, BO3-
HUKAIOT [BE 3aJaud: TOCTPOSHHS ONTUMAaJbHBIX AJISl OpraHu3aliu
Kapbep COTPYOHHMKOB M CO3JaHUs NPEIUIOKEHHH KapbepHOIo pocTa,
NPUBJIEKATENbHBIX ISl TpeOyeMBbIX OpraHu3aluu CcOTpyAHUKOB. [lo-
CIIe/IHEE O3HAUYAET, YTO AAJbHOBHIHBIA COTPYJHHK MOXET, HE JOBOJb-
CTBYSICh IIEPCIIEKTUBAMH CBOETO POCTa B OPraHU3aLUH, IPUHATH pelle-
HHE O cMeHe pPaboThl. [lpyrumu clioBaMH, ONTHMAJbHBIE C TOYKH
3pEHHs] OPraHU3alUH Kapbephl COTPYTHUKOB JIOJDKHBI OBITH COTJIACOBA-
HBI C IPEANOYTEHUSIMH TTOCIETHUX.

PaccmoTpuM 3amaun ynpaBieHus Kapbepoil ¢ TOUKU 3peHHs UHAU-
BUAyyMa (UHOUBUOYATbHOU Kapbepbl) W TOUYKU 3PEHUS OpraHu3alluf
(npoosuoicenus nepconana).

NuauBuayaabHasi Kapbepa. PaccMOTpUM cClEnyIOIyH0 MOJENb.
Jst GpUKCUPOBAaHHOTO MHAMBHUIyYyMa BBEIEM OPHEHTHPOBAaHHBIN Tpad
(V, E), BepIIMHBI KOTOPOT'O COOTBETCTBYIOT BO3MOYKHBIM JIOJDKHOCTSIM,
KOTOpbI€ OH MOXKET 3aHHUMAaThb, IIPHUYEM BEPIIHMHBI V;; YIIOPAIOUEHBI B
TOM CMBICJIE, YTO AYTU MAYT TOJBKO OT BEPUIMH C MEHBIIUM IEPBBIM
MHJICKCOM K BEpIIIMHAM C OOJIBIIUM NEepBbIM HHeKCOM. ColepiKaTelib-
HO, TepBbIii wHAekc [ € [ = {l, 2, .., m} OTpaxaeT HOMEp YypPOBH:I
WepapXuu, BTOPOA HHICKC — j € J(i) — MHOXKECTBY JIOJDKHOCTEH Ha i-OM
ypOBHE uepapxuu. J[nuny ayru tl.’f’jl 2 () U3 BEpIUIMHEI i, j B BEPIIUHY £, /

OyZeM CUHMTaTh OTpa)karolleld BpeMs, KOTOpOoe HEeoOXOAMMO mpopado-
TaTh HAa JOJDKHOCTH j YPOBHA k, IS TOTO, YTOOBI 3aHAThH OJDKHOCTH [
Ha YpOBHE £.

Brenem cnepyroliee NpeanosioKeHUe: tl.k’/.’ = +oo mpu k <i. Co-

ACPIKATCIBHO OHO O3HAYACT, YTO HEBO3MOKHO «IMOHMXKXCHHUEC B NOJIZKHO-

! Hanpumep, eopusonmansuwiii ouanason Ooaxcnocmeii Ons modeil, 61a0eiouux
MONLKO KOMNbIOMEPOM U UHOCMPAHHBIM A3IKOM, OOCHAMOYHO WUPOK, OXBAMbIEAEN
NPaKmuvecku 6ce OMpaciu U noumu He mpedyem coomeemcmsyoujeco npogeccuo-
HAbHO20 00PA308AHUSL.

2 Hanpumep, ycnewnbiii menedicep 6b1coK020 YpOGHS MOJICEn YCNewno pabomams 6
OP2aHU3AYUAX U HA NPEONPUATNUAX CAMO20 PA3HO20 NPOPDU.
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CTU» (3TO TPEANOIOKEHHE PEATUCTHIHO C TOYKH 3pPEHHS WHIMBUJTY-
aIbHOM Kaphepbl — YeJIOBEK BCEr/la CTapaeTcsi NMpU CMeHe paboThl
HAlTH JOJHKHOCTh HE HWXKE CTapOd, — HO MOXKET HE BBIMIOJHSATHCS C
TOUYKHU 3pPEHUS Kapbepbl BHYTPH KOHKPETHOH opranuzanun). OTMeTHM,
9TO BBEJACHHOE MPEATOI0KEHNE HE 03HAYALT, YTO HEBO3MOXKHBI «TOpPH-
30HTaJIbHBIE» MEPEXOJbl — CMEHA JOJDKHOCTH BHYTPH OJTHOTO YPOBHS
HEPAPXHH.

BBeznem HyneByro BepIInHY, U3 KOTOPOH UIIYT JAYyTH BO BCE IPYyTrHe
BepimHbI rpada. ComepkaTeqbHO 3Ta BEPIIMHA MOXKET COOTBETCTBO-
BaTh Hayally Mpo(ecCHOHAIBHON Kapbepbl — MOMEHTY BbIOOpa y4eOHO-
T0 3aBeJieHus MpoecCHOHaIHLHOTO 00pPa30BaHNS.

JnuHbl 3THX 1yT té‘ ! 1 € J(k), k €] MOXHO MHTEpIIPETHPOBATH

KaKk BpeMs, KOTOpOoe HYXXHO TOTpPAaTHTh Ha OoOydeHHe, 4ToOBI cpazy
3aHATH COOTBETCTBYIOIIYIO JOJDKHOCTh. lIOHATHO, YTO HEKOTOpEIE
JIOJDKHOCTH (OCOOCHHO, HAXOSIIUECS Ha BBICOKUX YPOBHSX UEPAPXUH)
HeNb3s 3aHATh, HE TPOMIS OMPEEeIEHHOTO «KYCKa» CIY)KEeOHOH JecT-
HULBIL. [ Takux DOJDKHOCTEW UIMHA JYTH, COCOUHSIOLIECH HYJIEBYIO
BEpPILIMHY C HEll, paBHa OECKOHEYHOCTH.

[Ipu 3aganHOM rpade U IIMHAX YT Ul KaXKIOU Mapbl BEPILIUH i, j

. o k.l o
u k, [, k> i, moxuo Haiitn umny T, xparuaiimero mytu [14], coem-

HSIOIIETO 3TH BepIIuHbL. O003HaAUYNUM
(1)t} = min T
’ les(ky "

Bennunaa (1) MOXET HHTEpIpPETHPOBATHCS KaK MHHUMAJIbHOE
BpeMs1, He00X0AUMOE ISl TOT0, YTOOBI, HAYMHAS C j-Oi JOJPKHOCTH Ha
i-OM YpOBHE UEpPApXHH, IOCTHYB k-TO YPOBHsI nepapxuu. BenmnunHa
(2) T4 = min T

leJ (k)
OTpakaeT MHUHHMMAJIBHOE BpeMs, HEoO0XOOUMOe sl TOTO, YTOOBI,
«CTapTys» € caMOro Havaja Mpod)eCCUOHAIBHONW Kapbepbl, TOCTHYL k-
r'0 YPOBHSI HEPAPXHH.

Bennuunst (1) u (2) onuchBalOT TJIaHBI MHIWUBHIYYMa OTHOCH-
TEJIbHO TOr0, KAKMMH OH BHJUT Pa3IMYHBIC BAPHUAHTHI CBOETO Kaphep-
HoOro pocta (0e3 «IpUBSA3KM» K KOHKPETHOW opraHu3auuu). Jns BbI-
YUCJICHUS 3TUX BEJIUYMH HEOOXOAMMO MMETh MH(pOpMaIHIo O rpade u
JUTHHAX AyT. YenoBek, HaXOIAIINCS B Hadaie CBOeW MpodeccHoHalb-
HOW Kapbepbl, IMONydaeT 3Ty WHGOPMAIUIO OT POAUTENeH, Apy3eit

52



yuntened u T.1. UHAMBHIYYyM, 00NaNaloNyiA OMPEIeIeHHBIM OITBITOM
paboThL, YepmaeT mogoOHy0 WHGOPMAIMIO U3 OOIIEHHS C KOJJIETaMH,
CMU u T.1.

Takum 00pa3oM, ONMUCAaHHAs MOJIEIb, TO3BOJSET (DOPMAIU30BATh
IUTaHBI KAPHEPHOI'0 POCTA OTAEIBHOTO MHAMBHAYyMa. ONHIIEeM Tenepb,
KakuM 00pa3oM MOXKHO MPEJCTaBUTh aJbTePHATHBEI Kapbepbl, KOTOPHIC
OpTaHu3alysl MOXET MPEUIOKUTh CBOEMY COTPYJHHKY (B TOM YHCIE —
MTOTEHIIHATEHOMY).

IIpoaBu:kenune mepconaJa. JIlrobast opraHuzamus MOCTOSHHO pe-
mraeT 3ajadd nojodopa IMepcoHana, mpuema Ha paboTy, pacCTaHOBKH
nepcoHana M yBosibHeHHA. COOTBETCTBYIOIINE (OpPMaIbHBIE MOAEIH
paccMmatpuBaimch B [16, 42, 45, 82, 114].

Haunbonee GiM3kuMU K YIPaBICHUIO Kapbepol SBISIOTCS TaK Ha-
3bIBaGMbIEC «3aJaud O HazHaueHHH». CollepKaTenbHO, KIaCCHYECKHUH
BapHaHT ATOH 3amaun [14] 3aKkirodaeTcsi B PacCTAaHOBKE MEpPCOHANA —
Ha3HAYCHUU COTPYIHHUKOB HAa JOJDKHOCTH C TEM, YTOObI MaKCUMHU3HPO-
BaThb CyMMapHbIH 3QQEKT OT AeATeNbHOCTH COTPYAHUKOB (3¢ddexTus-
HOCTH PabOTBl COTPYAHUKOB Ha PA3IMYHBIX JOJDKHOCTSIX CUMTAIOTCS
W3BECTHBIMH). MOAEIMPOBAaHUIO Kapbepbl COOTBETCTBYET IOCIIEHOBA-
TENBHOE pellleHHe 3TUX 3a/1a4 B U3MEHSIOIIUXCSI CO BPEMEHEM YCIIOBH-
ax (KBanupuKaMyd COTPYAHUKOB, TPEOOBaHUSAM K pe3yibTaTram maes-
TEJIbHOCTH OPraHU3aluy U T.J.), TO €CTh HY>KHO HAalTH ONTHUMAaJIbHYIO C
TOYKHM 3pEHMsI OpTraHM3allMi MOCIEeNI0BaTeNIbHOCTh Ha3HaueHWi [29].
CooTBeTcTBYIOIIAsA 3a/1a4a MOXKET OBITh pelleHa METOAOM JAWHAMHYE-
CKOTO mporpaMMupoBanus [ 14].

IlepeunciieHHbI Kiacc 3a1a4 OTPa)KaeT CBOMCTBA Kapbep COTPYA-
HUKOB C TOYKH 3peHHusi opranuzanuu. Ham sxe HeoOxoanmo dopmanu-
30BaTh IPEUIOKEHNE WHIMBUIYaJbHOM Kapbhephl, KOTOPOE OpraHu3a-
LUSI MOXKET ClIeJIaTh TOMY HJIM MHOMY COTPYIHHMKY — pa0oTaroimemy B
HEH WK NpUHUMAIOIIEMY PelIeHUe O HalMe.

[TosTOMy BBeZieM B pacCMOTpPEHHE MapKOBCKYIO II€Tb, BEPIIUHEI
KOTOPOI COOTBETCTBYIOT YPOBHIM HMEPApXUHU IOJKHOCTEH B paccMat-
pUBaeMoOil OpraHu3alii, TO €CTh MNPUHAAICKAT YHOPSIIOYCHHOMY
MHOXecTBY [ = {/, 2, ..., m}. JlobaBuUM m + [/-10 BEpIIMHY, COOTBETCT-
BYIOILYIO YBOJIBHEHHUIO U3 OPraHU3aluy, U OyleM CUUTaTh, 4TO U3BECT-
HBI BEPOSITHOCTH NIEPEXOAOB: p;; — BEPOATHOCTH TOTO, YTO B CIIELYIOLIEM
NIEpHOJIe COTPYJHUK OCTAHETCS Ha TOM Ke (i-OM) YpPOBHE, p;; — BEPOSAT-
HOCTb TOT'O, YTO OH INEPEWUNET Ha j-bli YPOBEHb, j > i, Pj,+; — BEPOSAT-

53



HOCTb TOI'O, YTO YBOJIUTCS (BEPOSTHOCTb NEPEXOHA Puy+im+s OYAEM
CUHATaTh PABHOM €IMHULIE — MIPENAIIONIOKNM, YTO, OJUH pa3 yBOJIUBIIHACH
W3 JAaHHOW OpraHW3alliM, COTPYTHHUK B Hee He BepHeTcs). BeposTtHocTH
Py J <1, OylleM cuMTaTh PaBHBIMU HYIIO (IOHMWKEHHE B JIOKHOCTU
HEBO3MOXHO).

Tak Kak COCTOSHUE «yBOJBHEHHE) SABISETCS MOTJIONIA0IINM, HMe-
€T CMBIC]I paccCMaTpUBaTh TOJIBKO JUHAMHUKY COCTOSIHUH ITOCTPOEHHOM
MapKOBCKOM LIETIH 32 KOHEUHBIM NepHOJi BPEMEHHU.

O6o3naunm p(0) = (0, 0, ..., 1,..., 0, 0) — m+I-MepHBIIA CTOXaCTH-
YECKUHA BEKTOpP, BCE KOMIIOHEHTHI KOTOPOTO, KpOME OJHON (HE paBHOMH
/), paBHBI HYmIO. DJTa KOMIIOHEHTa, HOMEpP KOTOPOH COOTBETCTBYET
YPOBHIO HE€papXuH /, HA KOTOPOM HaXOAMTCS WM IIOCTYNAeT Ha padoTy
COTPYIHUK. MaTpHily MepexoIHbIX BEPOSATHOCTEH 0003HaunM P,

Torna nuHamuka p(f) COCTOSIHUE MapKOBCKOH 1enu OyJeT ynoBie-
TBOPATH
Q) p)=pO)P, t=1,2, ...

ConepxxarteibHo, p,(f) — BEpOSTHOCTh TOTO, YUTO B MOMEHT BPEMCHH
¢ COTPYAHHK OyJIeT HAXOIUTHCSI Ha i-OM YPOBHE Uepapxuu, I € 1.

Jns BeuucneHus BepoaTHOCTeH (3) HE0OXOAUMO 3HATh MATPHILY
nepexoaHsIx BeposiTHocTell P. OHa MOXKeT OBITh MOJydYeHa W3 aHaIu3a
JUHAMHMKH U TEKy4YeCTH IepCcOHala B JaHHON OpraHu3alluH, a Takxke
JpYyTUX TOAOOHBIX (IO pa3Mepy U OTPACIIN) OpraHU3aIHsIX.

CorsacoBanue uHTepecoB. Mes perieHus 3a1a4d IIaHUPOBAHUS
WHIMBUAYAIbHON Kapbepbl M MPOIBIKEHHS MEPCOHANA, CHOPMYIUpY-
eM M 00CyIWM BO3MOXXHBIE METOZBI PEUICHUs 3aJad COTJacOBaHUS
MHTEPECOB COTPYAHHUKA U OPTaHMU3ALNN OTHOCUTEIBHO Kapbepsl MEPBO-
ro B JAaHHOI OpraHu3anuu.

Bbe3 orpanmuenus oburHocTH OyneM paccMaTpuBaTh COTPYAHHUKA,
MOCTYMAIOIIEro Ha HWKHUKA YPOBEHb UEpapXuu B opraHus3anuu. Peme-

HHUE 3a7a4i 00 MHIMBUIYaIbHON Kapbepe uMeeT BU (T, ); c; — COBO-

KYIHOCTh MUHMMAJIBHBIX BPEMEH, 4e€pe3 KOTOPbIE COTPYAHUK IIaHUPY-
€T JIOCTUYb COOTBETCTBYIOILIETO YPOBHS Hepapxuu (CM. BbIpa)KEHHE

).

Pemenne 3a1aun 0 NpoABMKEHUH MEPCOHATA MOXHO MPEICTaBUTh
B BUJIE MATPHIIEI pj; = pAT, ), i, j € I, CTPOKH KOTOPOii COIepKaT Bepo-
SITHOCTH TOTO, YTO B MOMCHT BPEMEHH T, COTPYIHHK OyIeT HaXOIUTh-

Cs Ha j-OM YPOBHE UEpapXUH.
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MO0XHO BBOAWTH Pa3INYHBIE arpETHPOBAHHBIE KPUTEPUH COTIIACO-
BaHHOCTHU IUIAHOB MHAMBHIYyyMa C IPEUIOKEHUAMU KapbepHOTO POCTA
B opranuzanuu. Hampumep, MOXHO BBECTH 8epOAmMHOCHb HEYCHEUHOT
Kapbepwl (C TOUYKH 3pEHUs JaHHOTO COTPYAHHKA) KaKk MaKCHUMAJIbHYIO
BEPOSITHOCTh TOTO, YTO YPOBEHb HMEpPapXHH, Ha KOTOPOM OymeT Haxo-
JUTHCSI COTPYIHUK, OKAXKETCS MEHbBIIIE TOT0, HA KOTOPBIH OH PacCUUTHI-
BaJ:

(4) 0 = max 3 p,(r)).
i=l,m J<i

Jlasiee BO3MOYKHO MOCTPOEHUE MOJENN MPUHATUS WHAWBHIYYMOM
pelieHus o HaliMe B AaHHYIO OpraHW3aluio (WIM YBOJBHEHHS W3 Hee,
€clli OH YXKe sBIIsieTca ee coTpyaHukoMm). Hampumep, eciu BeposT-
HOCTb HEYCHEIIHOW Kapbepbl IPEBBIIAET HEKOTOPYIO ITOPOTOBYIO
BEJIMYHMHY, TO COTPYIHHK MPEANOYTEeT He HAHUMAThCS Ha PadoTy (HMiH
YBOJUTHCST). BO3MOXKHO Takke pelieHne 3a/1aun yIpaBlieHHs Kapbepoi
— Uil TPUBJICYCHHUS W/WIM YyAEpKaHUA COTPYAHUKA OpraHU3aLus
JIOJDKHA TIPEJJIOKUTH TJIaH Kapbepbl, COTJIaCOBAHHBINA C €ro cOOCTBEH-
HBIM ero uiaHoM. [IpuBenem WUTIOCTpaTUBHBIN pUMED.

Hpumep 9. Ilycts Tpad BO3MOXKHBIX HWHAWBHIYaJTbHBIX Kapbep
“MeeT BUJ, puBeAeHHbIA Ha Puc. 12. Becero umeroTcst yeTbipe ypoBHS
uepapxuu (m = 4), yncna y 1yr 0003HAYaIOT UX JUTUHY, YUCJIA BHYTPU
KPYXOYKOB-BEPIINH — JJIMHY MUHUMAJIBHOTO IIyTH OT BX0Ja (HyJEBOU
BEPILUMHbI) 1O JAaHHOW BeplIMHBIL. JKUPHBIMU JIMHUSAMHU BBIOENIEH KpaT-
YaWIlIWK MyTh OT BXOJa 10 CAMOT'0 BEPXHETO YPOBHSL.

Puc. 12. I'pagh 603m0dicHbIX UHOUBUOYATLHBIX Kapbep 6 npumepe 9
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PaccunThiBas MUHHMaJbHBIE IyTH B rpade, NpeACTaBICHHOM Ha
Ha Puc. 12, nomyuyaem:

I _ 2 _ 3 _ 4 _
T, =17t =21 =31, =4

HamoMHMM, 4TO BeNMYMHA T, XapaKTePH3yeT IUIAHUPYEMOe HH-

JUBHIYYMOM BpEeMsi TOCTHKCHUSI (-0 YPOBHS uepapxuu, i = 1,4.
PaccmoTpumM Teneps MapKOBCKYIO LiElb, IPEICTaBICHHYO Ha Puc.

0D
Das
D34
D33 C
\K
é) ij?sfl

13.

YBonbsHeHue (5)

LSO
Tp” Dis

Puc. 13. Mapkosckas yens, onucvlieaiowas Kapbepy 8 Opeanusayuu
(npumep 9)

IlycTh 3HaueHUs BEPOSITHOCTEN NIEPEX0/1a OIUCHIBAKOTCS MaTpULIEH

1 2 3 4 | YBoabHeHue (5)
1 0,70 | 0,20 | 0,00 | 0,00 0,10
2 0,00 | 0,80 | 0,10 | 0,00 0,10
3 0,00 | 0,00 | 0,70 | 0,10 0,20
4 0,00 | 0,00 | 0,00 | 0,90 0,10
YBoabHenue (5) | 0,00 | 0,00 | 0,00 | 0,00 1,00
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Torma paccuuThIBaEM B COOTBETCTBUH C (3):
p(1)=(0.7,0.2,0,0, 0.1), p(2) = (0.49, 0.3, 0.02, 0, 0.19),
p(3) =(0.24, 0.339, 0.065, 0.006, 0.35),
p(4) =(0.058, 0.22, 0.088, 0.032, 0.602).

OTMeTnM, 4TO B IaHHOM OpPraHM3aIMM BBICOKA «TEKy4YKa KaJpOB»
— BEPOSITHOCTh TOTO, YTO COTPYIHHUK YBOJIUTCS, OBICTPO pacTeT co
BpPEMEHEM.

U3 (4) momyuaem: O = max {0, 0.49, 0.58, 0.4} = 0.58.

To ecTb BEPOATHOCTb HEYCHENIHOHM (C TOYKU 3pEHUS] MHIUBHUIYY-
Ma, KapbepHBIE TUIaHBl KOTOPOTO OMHUCHIBAIOTCS Tpad)oM, MPUBEICHHBIM
Ha Puc. 12) kapeepsl B opranm3anuu (ONMHACHIBAEMONl MapKOBCKOM
1enslo, npeacrapneHHol Ha Puc. 13.) paBHa (.58. D10 3HaveHHe mocC-
TaTO4YHO BEJIMKO, W BPSJ JIU PAacCCMATPUBAEMBIA COTPYJHUK IIPUMET
pelIeHre yCTpauBaThcs Ha paboTy B JlaHHYIO opraHuzaiuio. C TOYKH
3peHHs] YIPAaBJICHUS Kaphepod (TOuHee — NPEATIOKEHUs] Kapbephl) B
NoJOOHOM CUTyalluu ClEAyeT YMEHbIIATh BEPOATHOCTH HEYCIICIIHOM
Kapbephl, B IEPBYIO Ouepe/ib, HABEPHOE, 32 CUET YMEHBLICHHUS! BEPOST-
HOCTEH YBOJIBHEHUS C Pa3INUHBIX YPOBHEH UEpapXUH.

[lycTh Teky4ecTb KaipoB yaaloCchk CHU3UTh, U HOBBIC 3HAUCHHUS Be-
pOSATHOCTEN Mepexoa ONMUCHIBAIOTC MaTpULIEH

1 2 3 4 | YBoabHeHue (5)
1 0,50 | 0,49 | 0,00 | 0,00 0,01
2 0,00 | 0,50 | 0,49 | 0,00 0,01
3 0,00 | 0,00 | 0,50 | 0,49 0,01
4 0,00 | 0,00 | 0,00 | 0,95 0,05
YBoabHenue (5) | 0,00 | 0,00 | 0,00 | 0,00 1,00

Toraa paccunThIBaEM 3aHOBO BEPOSITHOCTH COCTOSTHMM B COOTBET-
ctBuu ¢ (3):
p(1) =(0.5,0.49, 0, 0, 0.01), p(2) = (0.25, 0.49, 0.24, 0, 0.02),
p(3) =(0.063, 0.245, 0.36, 0.288, 0.044),
p(4) =(0.004, 0.031, 0.105, 0.701, 0.16).
U3 (4) momywaem: O = max {0, 0.25, 0.31, 0.14} = 0.31.
C y4eToMm yIpaBIsONUX BO3JICHCTBUM 3HaU€HUE BEPOSTHOCTH He-
YCHENHON Kapbephl YMEHBIITWIOCH MOYTH BABoe — 10 (.31. [Ipu 3Tom
BEpPOSITHOCTh YBOJIBHEHUS 3a YeThIpe nepuoga pasHa 0./6. Takue ycio-
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BUSI KapbepHOrO POCTa JUIi MHOTUX PabOTHUKOB MOTYT ITOKA3aThCS
MPUBJICKATEIIBHBIMU, ®

Takum 00pa3oM, B HACTOSINEM pa3Jielie 3a/iaua YIpaBIeHUs Kaphb-
epoii copMynHpoBaHa KaK 3ajaya COTJIACOBAHUS HHTEPECOB COTPY/-
HUKa U OpraHU3aI[ii OTHOCUTEIHHO Kapbhephbl IEPBOTO B JAHHOW Opra-
Huzanuu. [loka3aHo, 4YTO B3aUMOBBITOJIHBIC  DEIICHUS  MOTYT
MPUHUMATKLCS HA OCHOBAHWW CPaBHEHUSI PE3YJIbTATOB PEIICHHS 3a1a4u
TJIAHUPOBAHUS WHIMBUIyaJIbHOW Kapbephbl (KOTOpasi CBEJCHA K 3ajaue
MOKCKa KpaTyakIllero myTH B CETH) U 33Jla4d MPOJIBUKCHHS TIEPCOHAA
(koTopasi cBeleHa K 3ajade TOCTPOCHHUS W HCCIICJOBAHUS CBOMCTB
MapKOBCKOM I1EITH ).

SAKVIIOYEHHUE

B mactosmielr paboTe paccMaTpHBalOTCS TEOPETUKO-UTPOBBIE H
ONTUMM3ALHMOHHBIE MOJENH YIPABJICHUS Pa3BUTHEM IIE€pCOHaja opra-
HU3aAlUH, I0J KOTOPBIM ITOHUMACTCA BO3Z[CI71CTBH€ Ha COTPYOAHHKOB
OpTaHHu3allliHi, OCYILECTBISIEMOE C LENbI0 MOBBIIIEHUS 3()(HEKTUBHOCTH
UX JEATEJBHOCTH C TOUYKH 3PEHUS] HHTEPECOB JaHHON OpraHu3alHH.

Beenena cucrema kinaccuuKkanui 3ajad ynpaBleHUs IMEepPCOHa-
aoM. C TOYKH 3pCHUA OpraHu3alu BbBIACJIICHBI TaKWE 3adadd Kak:
noaoop, HaiiM, paccTaHOBKa U yBosibHeHHE. C TOUKU 3peHHUS TMYHOCTH
NPEIJIOKEHO paccMaTpUBaTh 3aJayd: aJanTalyd, MOTHUBAaLUHU, o0yue-
HUA U ONPOABMIKCHHA MCpCOHAA. HOCJ’ICI[HI/IG YCThIpC 332[3‘1]/123 Hn sABHU-
JIMCh NPEAMETOM HACTOSIIEr0 UCCIEOBAHMS.

B mepsom pazgene mpenoxkeHa ¢GopmaibHas MOJENb HepapXuu
NoTpeOHOCTeH, B KOTOPOW CTENEHb YAOBIETBOPEHUS MOTPEOHOCTH
3aBUCUT OT pecypca U OT CTeleHeW YIOBJIETBOPEHHUsI MOTpeOHOCTEMH
OoJsiee HU3KUX ypOBHEH. Pemensl npsMele 1 oOpaTHbIE 3a1a4M pacipe-
JeJIeHUs] pecypca sl CTaTHIeckoi Monend (yTBepxaeHue 1), HaliieHo
MHOXECTBO KPUTHYECKUX pecypcoB (yTBepxkaenue 2). s quHamuye-
CKOW MOJIEJIM MOJYYEHB! YCJIOBUS AOCTHXHMOCTH 3aIJaHHOIO YPOBHS
yAOBJIETBOpeHHs ToTpeOHOCTel (yTBepkaeHue 3), pelleHa 3ajgada o

23 . . .

Iepcnexmuenou 3aoaueil 6yOywux uccie008aHull NPeocmasiaemcs HaAxXoxcoeHue
ONMUMANILHO20 pACHpedeneHus. pecypcos Op2aHU3AYUY, GblOeNAeMbIX HA DA36umue
nepcouana, medxcoy aoanmayue, Momusayue, ooyueHuem u npoOGUICEHUEM NePCOHA-
aa.
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OBICTPOACHCTBUHU M 3a/la4a TEPMHUHAIBHOIO YIIpaBjeHUs (YTBEpXKICHHUE
4), a TaxKe MOKa3aHo, 4TO CO BpeMeHeM 3(D(PeKTHBHOCTH PacXOI0BaAHUS
pECYpCOB Ha MOTHBAIIUIO YMEHbIIaeTCst (YTBEpKACHHE 5).

Bo BTOpOoM pasnene mnpemiokeHa MOJENb TPOGECCHOHAIBHOM
ajanTauuy nepcoHana. g psAga 4acTHBIX CllyyaeB pelleHa 3ajaada
CUHTE3a ONTHUMAJILHOW TIOJUTHUKHY ajantanuu (yTBepxaeHue 6).

B TpeTtheM pazzene mokazaHo, YTO TPaJUIIMOHHAS KOMIIEHCATOP-
Has CHCTEMa CTUMYJIMPOBAaHHMsS HE MOOYKIOAeT areHTa K Pa3BHUTHIO.
CdopmynupoBaHa 3aaya yrpaBlIeHHsI caMOpa3BUTHEM (3aa4a MOTH-
BalllM), KOTOpasl 3aK/II0YAeTCsl B HAXOXACHUH Kjlacca CUCTEM CTHUMY-
JUPOBaHUs, MOOYXAAIOIIMX areHTa K CaMOPa3BUTUIO (YBETHYEHHIO
cBoero Tuma). [loxydeHs! ycinoBus, npy BHIIIOJHEHUH KOTOPBIX Pa3BH-
THUC arcHTa, BbIT'OAHOC LICHTPY, OKA3bIBACTCA BBII'OAHBIM W JJId arcHTa.
[l «KOMIIEHCATOPHBIX» M (IMHEWHBIX» CHUCTEM CTUMYJIMPOBAHUS
HalJIeHbl OrpaHNYEHUS Ha WX MapaMeTpsl (yTBepxaeHus 7 u 8), obec-
MeYNBAOIINE TPeOYEeMBI MOTHBAITMOHHBIN Y (EKT.

YeTBepThlii pazfen MOCBSIIEH MOJACISIM yMpaBieHHs 00ydeHHEeM
MIEPCOHANA, B paMKax KOTOPbIX c(hOpMYIMPOBaHBI U PELICHbI (CBEICHBI
K N3BECTHBIM ONTUMM3ALMOHHBIM 3a/1a4aM) CIIeIYIOLINE 3a/1a4H:

- 3aJa4a NPpUHATUA HCHTPOM U ar€HTOM COTJIaCOBAHHOI'O PCIICHUSA
0 HEOOXOJMMOCTH O0Y4CHMUS,;

- 33/1a4a 0 9acTOTe OOyUEeHUS,;

- 3a]]a4a O TIPOJODKUTEIBHOCTH 00YUCHHUS,;

- 3a]]a4a O JI0Jie BpEMEHH, BBIIENIeMOro Ha 00y4YeHue;

- 3aJa4a 00 OZHOBPEMEHHOM BBIOOpPE YACTOTHI M IPOJOJDKUTENb-
HOCTH O0ydYeHUSI.

B narom pasnene 3agaua ynpaBieHHs Kapbepoi copMyIrpoBaHa
KaK 3a7ada COIJIaCOBAaHUS HMHTEPECOB COTPYOHHMKA M OpraHH3alUH
OTHOCHUTEJIBHO Kapbepbl IEPBOrO B JaHHOW opranuzanuu. Ilokaszano,
YTO B3aMMOBBIT'OAHBIC PEHICHUA MOT'YT HNPHUHHUMATLCA HAa OCHOBAaHWU
CpaBHCHUA PE3YJIbTATOB PCHICHUA 3aJa4d IUIAHUPOBAHWUA WHIAUBUIAY-
QIBHOW Kapbepbl (KOTOpas CBeAEHA K 3afade IOMCKa KpaTdaiiiero
MyTH B CETH) W 3aJlauM MPOJBUKEHMS MepcoHana (KoTopas CBeJeHa K
3ajaue MOCTPOSHHS U MCCIICI0OBAaHMsI CBOWCTB MApPKOBCKOM IIETIN).
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