MOZAEJIN " MEXAHU3MbI YINMPABJIEHUA WMHHOBALUAMU

19. MOOEJIN N MEXAHU3MbI
YINPABJIEHUA
WHHOBALIUAMW

yneH-kopp. PAH
. A. HoBukoB

MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN 19-1



|. Mpobnembl ynpaBneHns MHHOBaLUAMM

ll. MexaHn3mbl oUHaAHCUpPOBaAHUA
MHHOBALMOHHOIO pa3BUTUA

I1l. Mogenb nepapxumn notTpebHOCTEN
V. Mogenb Kapbepbl

MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN 19- 2



|. MIPOBJIEMbI YINPABJINIEHUA WHHOBALUAMU

. MIPOBJIEMbI YITPABJIEHUA
MHHOBALIUAMW

MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN 19- 3



3HAHUA, UHHOBALIUA U YINIPABINEHUE

3HAHUA

YIIPABJIEHUE -Gesmmis- [JHHOBAILIUU

« OpraHusaumoHHas KynbTypa: NPOLIECCHbIN U
MPOEKTHbIN Noaxoabl;

*  VHHOBaALUMOHHbLIN LUMKIT U TEMN MHHOBALUN;

 CoBpeMeHHbIe TEHAEHLUUN Pa3BUTUSI TEOPUN
ynpasneHus
N ee NMPUoXeHuu;

* MynbTnareHTHble cucTeMbl
(eQnHas Teopus ynpasreHus,
BbIYUCITIEHUN U CBA3N);

*  WHdopmaumoHHoe yrnpaBneHue;

* TunoBble pelleHna u NHPOPMaLMOHHbIE CUCTEMBI
NoA4EPKKN NPUHATUSA peLLUEeHNN.

\

3HaHMS N NHHOBALIW,
i ynpasrneHue
WHHOBaLUNAMM

3HaHuA
N ynpasreHme

. YNpaBneHue 3HaHUAMM

o

MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN 19- 4



CETEBbIE MOOENU OAN®DY3NN UHHOBALINMA

Moaenu auddy3mm nHHoBauummn

BHelwHue BO3aenCcTBUA

/_ (Bu’ u)
Yucno .

nnm .f‘j\‘g“ 9

MpoLieHT o~ b
nocneno Mepuop GeicTporo ) _.--T\
BaTenen / T pocTa /\J/> ______f

Bpema —™

KneToyHble aBTOMAaTLI

MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN

s

e

Augpy3usi, HoeoesedeHUe, KOMMYHUKayusi.

JlokanbHbIe, KackaOHbIe U 2/106asibHbIe
U3MEHEeHUS].

lpouecc npuHsiMusi Hoeoee8eOeHUsI areHTOM
NpoxoauT Yepes crneayowmne cmaduu:

a) 3HaHue;

0) yoexaeHue;

B) pELUEHME;

) anpobauusi/BbINONHEHNE;

0) NnoATBEPXAEHNE.
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OBLUEE ONMMCAHUE MOOENN N KNTACCUDPUKALINA 3AOAH

Cy6-b eKTbl: TOCYJIAPCTBO
1 . rO Cyﬂ'a p CT BO WNuBecTopbl
(3aKOHbI, HANorKM) 151 . ;1 - [%
2. WHBecTOpSI \\ /
(«dOUHAHCbI»), o
doHAa 4
(«a|<|<ymyn;'-|Top») // \
3. Pupwmbl I N — I
(«noTpebutenu») o

________________________________________________________________________________________

MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN 19- 6



TUNONOIrnsa CTPATErMA UHHOBALIMOHHOIO PA3BUTUA

Boigenuwv 4 atana (ctagum)
XWU3HEHHOro uuKna
WHHOBaLUU:

- beHﬂ,aMeHTaJ'l bHblE€ NCCJieA0BaHUA
(®U),

- NpuKnagHble uccnenosanus (MA),

- OMbITHO-KOHCTPYKTOPCKNE
pas3paboTku (OKP),

- BHEJpEHNE B NPOU3BOACTBO.

CoOTBETCTBEHHO nosy4vyaem 16
cTpaTermm MHHOBaLMOHHOIO
pa3BnTUSA PUpMbl (OpraHmsaLny,
npeanpuaTns, Kopnopauum).

OKP

Crpareruyt ”HHOBaI[HOHHOT'O
pa3BuTHs PUPMBI

HenpepriBHbIE PaspriBHBIE : ! ! !
(3,5,6,7,11)
®dyHIaMeHTalbHbIE IIpomerxyTouHbIE IIpousBoacTBEHHEIE
(1,2,4,8) (10,12, 14) (1,9,13,15)

MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN 19- 7



PONb UHCTUTYUUOHAIbHbIX OFPAHUYEHUI

«MeTacucrtemHbie» 3agaudn:
1. TpaH3aKUMOHHbLIE U3OEPXKKN.

2. ObuecTBeHHblIe bnara (MHpacTpyKTypa
WHHOBALIMOHHOW OEATENBHOCTH).

3. IHCcTuTyuMoHanbHble orpaHnyenmns. «lpumepsi»:

— [NoowpeHuna n wTpadbl B YyCrioBUAX HeornpeaeneHHOCTH;
— CornacoBaHne MHTEPECOB;

— PacnpepneneHnune goxoaa v 3aTpar;

— KoHkypchbl.

MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN
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MOAEN U MOAEJIMPOBAHUE

Mopaenb — 06pa3 HEKOTOPOW CUCTEMBI; aHaror (Cxema, CTPYKTypa, 3HaKoBasi cuctema)
ornpenerneHHoro oparMeHTa nNnpMpoLHON U counanbHOM peanbHOCTU, «3aMeCTUTESbY
opurMHana B NO3HaHWM U NPaKTUKeE.

q)yHKLWIVI MoAaesrinpoBaHUA.

LeckpunmueHas ¢hyHKyUs 3akno4aeTcs B TOM, YTO 3a cHeT abcTparmpoBaHns MOAENV No3BonsioT
[AO0CTaTOYHO NPOCTO 0OBACHUTL HabMaAaeMble Ha NpPaKTUKe SIBMEHUS U NpoLuecchl (Apyrumm
CrioBaMu, OHM Oal0T OTBET Ha BOMPOC «KaK YCTPOEH MUP?»). YCneLlHble B 3TOM OTHOLLEHUN
MOJENN CTAHOBATCSH KOMMOHEHTaMM HayYHbIX TEOPUIA U ABNSATCS 3pdEKTUBHBIM CpeacTBOM
OTPaXXeHUs coaep)KaHnsi MocneaHuX (NO3TOMY ro3HagamesibHy (OyHKUUK MOOENUPOBaHNS
MOXHO paccmaTpuBaTb Kak COCTaBMSIOLLYI0 AECKPUNTUBHOM QYHKLMUN).

I'IpoaHocmuquKaﬂ d)yHKL{UFI MoernmmpoBaHUA OTpaKaeT €ro BO3MOXXHOCTbL MNMpeaCcKa3blBaTb 6y,£|,yu_|,1/|e
CBOMCTBA U COCTOSAHUSA MoennpyemMmblX CUCTEM, TO €CTb OTBeYaTb Ha BOMPOC «4TO 6y,£|,eT?».

HopmamueHasi ¢byHKUUS MOOENNPOBaHNS 3aKIo4YaeTCs B NOSyYEHUN OTBETA Ha BOMPOC «KaK JOSMKHO
ObITb?» — ecnn, MOMUMO COCTOSIHUSA CUCTEMbI, 3aaHbl KPUTEPUM OLEHKM ee COCTOSAHUA, TO 3a
CYET UCMOMb30BaHUSA ONTUMM3aLMM BO3MOXHO HE TOSMbKO ONUCaTh CYLLECTBYHOLLYIO CUCTEMY, HO U
NOCTPOUTb €e HOpPMaTUBHbIN 06pa3 — KenaTenbHbI C TOYKN 3peHNs cybbekTa, MHTepech! K
NpeanoYTEHNsT KOTOPOro OTPaXKeHbl UCNOSb3yeMbIMU KpUTepusamMn. HopmaTtmeHas oyHKUMS
MOAENNPOBAHNA TECHO CBSA3aHa C pPeLleHneM 3a4ad yripaersieHusl, To eCTb, C OTBETOM Ha BOMPOC
«Kak obuTbCs XKenaemoro (COCTOSAHUS, CBOMCTB CUCTEMbI U T.4.)?».

MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN 19-9



TPEBOBAHUA, NPEOBABINAEMBIE K MOOENAM

[lepBbIM TpEBGOBAHMEM ABMNSAETCA UH2EPEHMHOCMb MOOENN, TO ECTb
JocTaToYHaaA CTeNeHb COrfnacoBaHHOCTM co3daBaeMou MOOEeNnN CO
cpenon.

BTopoe TpeboBaHune — ripocmoma modersnu. [Npoctota mogenun — ee
HensbeXxHoe CBOMCTBO: B MOAESNIM HEBO3MOXKHO 3adoMKCMpoBaTb BCE
MHOroobpasue pearsibHbIX CUTYaLUN.

TpeTbe TpeboBaHne — adekgamHocmb MOO€EsIU, KOTopasi O3Ha4YaeT
BO3MOXHOCTb C €e NOMOLLbIO AOCTUYb MOCTaABIEHHON LEenu
MOOENMPOBAHUSA B COOTBETCTBUM CO CHOPMYNUPOBAHHLIMU
Kputepmamu. AgekBaTHOCTb MOAENU O3Ha4YaeT, B YaCTHOCTU, YTO
MOZENb OOCTaTO4YHO NOJiHa, TOYHa N YCTON4YMBA.

MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN 19-10



Il. MEXAHU3Mbl PUHAHCUPOBAHUA

WHHOBALIMOHHOI'O PA3BUTUA

Il. MEXAHU3Mbl PUHAHCUPOBAHUA
WHHOBALMOHHOIO PA3BUTUA

MexaHn3mbl ynpasneHus .MmaBa 19. Mogenu 1 MexaHn3mbl yrnpasneHns MHHOBa LMAMU 19- 11



OBLLUAA MOCTAHOBKA 3A0A4HM

®UHAHCUPOBAHUA MHHOBALIMOHHOI'O PA3BUTUA

L.ch. cy6bekToB: O6Go3Ha4YeHus:

PUPMBbI: c, - UHBECTULMMN (pOHAA B NPOEKT i-U
1. (c .d.. v, 3:.) =v.(c.y.r)—y.—d.,ie N J DUPMb! _

S T ‘ ‘ ; - goxod dooHaa oT I-ro nNpoekTta

HOa: ;
SHEld Y -COBCTBEHHblE MHBECTULNN (DUPMbI B

F(E,E,E,ﬁ)zzq—ZDJ—Zq+Za’:. NPOEeKT
7eK =N

JEK 1=V * - TUMN PUPMBbI
MHBECTOpa. , r Cp p
v, (1) - pesynbTaT peanusaumm
® (C.,D)=D.-C..jekK WHHOBALIMOHHOIO NpoeKTa
o Jd o o J A .
C:- - MUHBECTUUMU I-ro nHBecTopa B dooHA
YcnoBusa nHaMBuayarnbHOM D{. - 4oXo4d OT 3Tux VIHBeCTI/ILI,I/II7I

ﬁ((fi, d;‘, }?f, ?“f) 20, i Eiw.
F(c,d,C,D)=0,

D(c; dj) =20, €K

MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN 19-12



KINACCbl MEXAHU3MOB ®UHAHCUPOBAHUA

WHHOBALIMOHHOI'O PA3BUTUA

1) mexaHu3MbI MHBECTOPLI
camMocmosmersibHo20
buHaHcuposaHus - 7(-)

Cj = gy(d, D) D; = gj(d, C)
2.a) MexaHn3Mbl bacnpenerieHus
NHBECTULNN -1 (")

L

2.0) MexaHn3Mbl Bo3BpaTa
MHBECTULWN - 7(-). p(") ®OHJL

2.C) MexaHn3Mbl CMELLaHHOro
dmHaHcupoBaHus - ()

Ci — Wi(r) di — 7Z'|(C)
Ci:/ui(y’ r) d; = pi(c,
3.a) MeXaHM3Mbl pacnpenenieHus pi(c.Y)
3aTparT - ¢(-)
3.06) MmexaHu3Mbl pacrnpegeneHus
Aoxoda - ¢ () OUPMBI
yi=nic, d, r)

MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN 19-13



AVNHAMUYECKA MOZAEJb

CAMOCTOATEJIBHOIMO ®PUHAHCUPOBAHUA

X
JIHHaMHKa pa3BHTHA [-H TeXHOJIOTHH:
f(f):{;’f(xf—l(rf]rﬂf (r))-xl,. (r)-[Qf—xf(r)]}-f(fiff) ! i
1] ! . »
t
OrpaHH4YeHHA: OGozHageHHA:
DO =0, =...20, I} -bVHEKIIHA-HHIHKATOD,

. o _ T ) -
2) ."L’,'I(U) =x, =0, x, (1)=0 onat (I*+1=T] iel. n—1 MJIaHOBLDT TOPH30HT,
| | O, - npegeILHEIE VPOBHH Pa3BHTHA,

3) x,(f,) = max [ID X, () —q, ] g, - IOTEPH, CEAZAHHEIE C TIEPEX0T0M,

Nu(t)=zc, u(t)y=001atelt.t,),iecN ¥:|-)- «cxopocTs pocTay,
A(T)=max {x,(T)} - VpOBEHE Pa3EHTHA TEXHOIOTHH
E MOMEHTV T,
. H(X(-)) - bvuxmma «a0xoma».,
H(X(T))+ _
Flx(-}| - dyveEruHOHAT «J0X0da%,

T Clu(-)) - byExmma 2aTpat

—& ()¢ Rl WY b :
_f[f(x(f))_zﬂ;(f)]'e dt — max ul-)=(w () (}u, () - BEKTOP THHAMMKH

=N

©,u(")
0 pecVpPCOE (HHEECTHIHOHHAA NOJIHTHKA)
@=(1=0=r= =1 =T) - BEKTOP MOMEHTOE EpeMeH

Kputepui 3 dekTHEHOCTH:

CMEHEI TEXHOIOTHH (HHHOBANHOHHAN
NOJTHTHEA)

MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN 19-14



WHHOBALIMOHHbIW LUK U TEMIM UHHOBALIMA

= DyHIaMEHTaJIbHbIE
bl
é = HUCCIIEIOBAHUS “‘
) «
[TpuknagHbie Uccieq0BaHUS «—‘
[ =
MHHOBaLIMOHHbIVI UMUK %
EEY = OKP
S =& =
=gt o
S m s
T @ o =
I~ [ e
IS 1
g © «IIpon3BoACTBO»
~
=

MHHOBaLMOHHBLIN nporpecc sopec  VIHHOBaLMOHHbIN perpecc

J M HHOBAIIMOHHBIH IUKJI
i‘—)

Bpems

Dddexr

HNnnoBa HHOHHBIA IHKJT

Bpewmst
MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN 19-15



MOMOENb KOHKYPEHUWUU HA PbIHKE UHHOBALIMM

@'VHI‘U.U’IH EEBHTIPDEING dTEHTOE:
H(x)—c (x),ecmui=k(y)

f(y)= | _ . feN 4
—c, (¥,)s ecnu i # k(y) (3)

rae ’H_ ;"'_] =arg ﬂﬂx {}':'} - HOMEp areHTa-IodeIHTerd.

IpeonoaosxeHua:
A.l. ®vmranm 2aTpaT aTEHTOE HENPEPLIEHEI H CTPOTO BO2ZPACTAROT.
A.2. 3aTpaTe! 0T BEIDOpA HVIEEOT O JeHCTEHA PABHET HVITEO.
A3 CymecTeveT VIOpAZOYEHHE areHTOE, TAKOE, ITO
Ty =0c,(V)=c,(y) > >c (¥)

B.l. 7|} — HenpeprEHaA HeYOREAOMAA IOT0EHTEIEHOIHATHAA
bvHEIIHA.
B2 v =0v «+w:Vzzy1v H(z)< I'ﬂl\ﬂ c.(z)

w )

B3 "xz0 H(x)=h,

Vieepwaenne: Parnorecue B besonacaemx Crpateruax npu Al-2 u B1-

3 ecTs:

Vizi(h) y, =0y, , () =x_, 0

HMeeT BHI X (h) = ‘Tr'___] I:h}(h)

H JAPHCHMOCTE

MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN

el L

— Pl B T

O0ozHa9eHHA:

¥; 20 - ypoBeHE pa3BHTHA
TeXHOJIOTHH BEIOHpaeMEIH [-M
areHTOM,

¢.(-)- OVHKIIHH 2aTpaT areHToB,
H(x)- DOX0M, MoIy4aeMbIH
ImodeTHTeIeM,

x(-)=c" (-)- dynkmms, obpaTHas
(VHKITHH 3aTpaT («pe3yasTaT»),
¥ - PBC.

x, (h)€x (k)= £x (h)-
VIIOPAIOIHBAHHE areHTOB II0
3aTaHHOH (QYHKITHH 3aTpaT H
moxona
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MEXAHU3M CMELWLAHHOIO ®UHAHCUNPOBAHUA

[Mpenmnonoxum, 4To OT/Aa4a OT MPOEKTa I-0i (UPMBI COCTABISIET ¢ Y;, re Y; =0 — 00bem ee
COOCTBEHHBIX MHBECTUIIUH, ¢; = 1. [IyCTh ycTaHOBIIEH HOPMATHUB BO3BPATa «3a€MHBIX CPEICTBY
S =1, onuHAKOBBIN IS BCeX QUPM.

Mexanu3m cMmenaHHoro hbuHaHcupoBanus umeet BUI: C; = i(Y), I € N, Tae Y — BeKTop pa3mepoB
co0cTBeHHBbIX nHBecTULINM GupM. LleneBas pyHkius 1-0il GUpMbI:

fi(y) = (&= 1) y; + (& — B) u(y)

LY,
Hccnenyem MexaHNU3M MPSIMBIX IPHOPUTETOB: L4(Y) = iy,
17

jeN

YTBepkaeHrEe: MAKCUMYM CYMMBbI CPEJICTB, BbIJIETSIEMbIX B PABHOBECUU (PMPMaMH Ha
(MHAaHCUPOBAHKE TPOCKTOB MHHOBAIIMOHHOTO Pa3BUTHS, JOCTUTAETCS IIPU BEIOOPE B MEXaHU3ME
CMEIIaHHOTO (PMHAHCHPOBAHUS IPUOPUTETOB |”, yIOBICTBOPSIONINX CIICAYIOMIEMY
COOTHOUIEHUIO:

-1 _n-1
ieZN(ai_ﬂ)Ii* \/H

MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN 19-17



MEXAHU3MbI PACINPEOEJNEHUA PECYPCA

Obo3HavYeHus:
3agadya pacnpeneneHusa B YeTKOM Criy4Yae: h
.(C, ;) - athcpex oT
,BZhi (c.,r) > max mpwu Zci <R. peanusauuy MHHOBALMOHHOTO
icN ¢ icN NPOEKTa i-bIM areHToM,
3agaya pacnpeneneHnus B HEYETKOM crnyyae: 3aBUCALLAM OT saTpaiiBacMoro
10 193]; % () ER{L [0:1],ieN. pecypca Ci n Tuna npoekra [i,

£ €(0;1) - nponopums, B
_ KOTOPOW areHT 1 LeHTp (doHA)
;(Cr, @)= sup  minju (c,1,h)p,
Ho {h=0/5> h;=0} '<N {ﬂh‘ } ASTIAT PERYTIETET

jn R — pecypc, pacnpenensemsrit

E(ct,c2,r) = sup min{yd) (c'.r, @), 1, (cz,r,CDZ)}, LEHTPOM,
0<P<P? ~
h. - HeueTkuih achcpexT
¥(c,r,R)=min{l- sup [&(ac,r)—&(c.arn)];é(cr) . peanusatiumn I-ro npoekta,
{a20|Zast}

< _ Hy (c.r,h) - pyHKUMA
YTBEpKIACHUE. B yCIOBUAX HEUETKOM NPUHAONIEXXHOCTU HEYETKOIO
HEOIPEAECIEHHOCTU OIITUMAIIBHO pacupelICIICHUE adpgpekTa.

pecypca, SBISIIoNeecs PeIIeHUEeM CIISAYIOIICH 3a/1a9H:

Y(,r,R)> max .
{c=0/> c;<R}

jeN
MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN 19-18



IIl. MOOENIb MEPAPXUN NOTPEBHOCTEM

I1l. MOOEJIb UEPAPXUU
NMOTPEBHOCTEW

MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN 19-19



NMUPAMUOA A.MACIIOY U EE MOOUDPUKALIUA

/' Norpebuocts 8
camopaszsuTim

([lyxoBtibiia POCT, CAMO-
COBEpWeHCTBOBaHMEe U T.4.)

MorpebuocT B yBamenun

(Camoysaxenue,
OBWEeCTBEHHOE NONOXKEHUEe U T.A.)

Norpebuocrs B GeszonacHocTh
( 3awmra or GonesHen, NPeCcTyNHOCTKH, OT BPAros v 1.a.)

Ousnonornyeckue norpebrHocTn
( Muwa, soAa, XUnbe, oaexaa, BOCNPON3IBOACTEO POAA v T.A.)

MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN 19-20



OINMUCAHUE MOZAENA

[TycTh CymecTBYIOT N YHOPSIOYEHHBIX TIOTPEOHOCTEH, MEpBbIe K M3 KOTOPBIX SBISIFOTCS IEPBUYHBIMH.
X; € [0; 1] — crenens ynoBiaeTBOpeHuUs i1-0i MOTPEOHOCTH,
I e N={1, 2, ..., N} — MHOXXKECTBY IOTPEOHOCTECIA.

Xi(Ul, U, ..., Ui) = min {fi(Ui), mﬂ aij Xj}, | e N,
j=1,i-1

1
rae: Ui — pecype, fii R, — [0; 1] — u3BecTHBIE CTPOro MOHOTOHHBIE HENPEPHIBHBIE (DYHKIIUH,

aij € (0; 1] — koHcTaHTHI (Beca), OTpaskarole B3aUMOCBSI3b MeX 1y HoTpeOHOoCTAIMY, | <1, 1 € N.

B kauecTBe arpermpoBaHHOW CTETICHH yIOBJIeTBOpeHUs motpedHocTel S € [0; 1] BriOepem crerneHb
yIIOBJIETBOPEHUS BbICIIEH U3 MOTPEOHOCTEN:

s(u) = Xa(u),

rje U = (Uy, Uy, ..., Uy) € R — BekTOp pecypcos.

MexaHu3mbl ynpasneHua. [maea 19. Mogenu n mexaHu3mbl yripaBrieHUsa MHHOBaLMAMN 19-21



CTATUHECKAA MOLEIb

Brenem B paccmorpenue rpad (N, E), rne MuoxkecTBo ayr E mpencraBiser co0oit COBOKYITHOCTh IyT OT
KaXKJI0W BEPIIMHBI (COOTBETCTBYIOIIEH MOTPEOHOCTH) KO BCEM BEPIIMHAM-TIOTPEOHOCTAM 00Jiee BBICOKOTO
ypPOBHSI. BEIYHCINM «IOTEHITHAID 1-O# BEPIIHUHBI:

X_max = min (X;‘nax 'O{ij), = N\{l}

i A
j<i

O6o3naunM @ = ||¢jj||i,j en — MaTpHIly BecoB (Bec ¢jj OyaeM cuurtaTh paBHbIM exuHuIe, i € N), fi_l(-) —

¢ynaknuro, obparayro k ¢yskmuu fi()), 1 e N, I =1In(1/ o), Li — anmuHy MakcuManpHOTO IyTH B rpade
(N, E) u3 BepimmHbI | B BepInHy N IIpU YCIOBHUH, YTO JUTHHBI AyT paBHHI ljj, I € N.

YrBep:xknenue 1. MuHuMalbHble 3HaYEHUS PECYPCOB, 00€CTIEUMBAIOIINE JOCTHKEHHUE 3aJJaHHOTO YPOBHS

S <X, YAOBICTBOPEHHUS OTPEOHOCTEH, ONPEIEISIOTCS BBIPAXKCHUEM
u (s,a) = f (s exp (L)), i eN.

[Tycte 3amanbr orpanndenus {Ri}i .y Ha pecypchl, To ecth Ui € [0; Ri], 1 € N. TpeOyercs ompenenurs,
KaKue U3 HHUX SIBISIOTCS KpUMUYeCcKUMu, TO €CTh, YMEHBIIIEHHUE KOJIHYECTBA KaKUX PECypCOB MPHUBEAET K
CHIDKEHHUIO arpernpoOBaHHOTO YPOBHS YIOBIETBOpeHHs moTpeOHocTei. O6o3HaunM R = (Ry, Ry, ..., Ry) —
BEKTOp OTPAaHWYEHUH Ha PECYPCHI.

YrBepsaenne 2. Kputuueckumu spisiores pecypes u3 MaoxkectBa  No = {i e N|Ri = U (S(R), @) }.
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ANHAMUYECKAA MOLEIJb

[TycTh MMeeTCsi BO3MOXKHOCTh PacxXoJIOBaTh B CAMHMIYY BPEMEHH CyMMapHOE KOJIMYECTBO pecypca B pasmepe Q
eUHUIL (3TO CyMMapHOE KOJMUYECTBO HE 3aBUCHT OT BpeMeHH). O003HaUUM (j — KOJHUYECTBO pecypca, BhIACIIEMOE
B CIUHHUI)Yy BPEMCHHM Ha YyAOBIeTBOopeHue I-oii morpedHoctH, | € N, = (qy, 02 ..., ) — BEKTOp pPECypcCOB,
OTPEOISIEMBIX B €TUHHITY BPEMCHH.

[IpeanonoKumM, 4TO MEPBUYHBIE TOTPEOHOCTH HE sBIAOTCS HacklmaembiMu: Ui(t) =q;, i = 1K, a Bropuunsie

norpeOdHOCTH — HacklmaeMsie: Ui(t) = git, i= k+1,n.

JlnHaMKKa cTereHell yIoBIeTBOPEHUsI HOTPEOHOCTEH:

(0 G - G O = MIN f(G), i = 1k,

Xi(Qs, 02, ..., Oi, t) = min {mg fi(ap), mkiL fm(@m O}, 1= k+1n.
j=1, m=k+1,i

banancoBoe OIr'paHUYCHUC! Z qi _<Q
ieN

Yreepaaenue 3. [ JOCTHKEHUSI arperMpoOBaHHOTO YPOBHs YJIOBIETBOPEHMs MOTpebHOCTell S < X 3a

K
-1 *
KOHEYHOE BPEMSI, IOCTATOYHO BHIOIHEHUS CIIELYFOIETO yCIOBHS: Z f7(s) <Q.
i1
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3AOAYA O BbICTPOOENCTBUU

PaccmoTpuM 3amady O OBICTPOACHCTBUM — MHHHMH3AIMH BPEMEHHM 1 JOCTIDKEHHS 3amaHHoro ypoBHs S € [0; 1]
YAOBJICTBOPEHHUSI TTIOTPEOHOCTEN MyTEM pacIpeesICHUs] pecypca IPH 3aIaHHBIX PECYPCHBIX OrpaHUYEHUIX. MUHHMAaIbHOE
BpeMsl (pe3ysIbTaT pelieHus 3aaun) o003HauuMm T .

OcHoBHast Ujiest — BCE BTOPUYHBIE TOTPEOHOCTH JOJIKHBI IOCTUTATh TPEOYEMOro YPOBHSI OJTHOBPEMEHHO.

K
YrBepxnenne 4. Ecnus < X, u Z f(s") <Q., To pemenue 3anauu 0 GHICTPOJCHCTBIN HMEET BUL:
i1

a= 176 i=1K, == C) QoY £, m=k+Ln,

i)

I=k+1

Z fi(s)
T*(S*, Q) = I=k+1 '

k

Q —Z fi(s)

Yr1Bep:xkaenne 5. Co BpemeHeM 3¢ (HEeKTUBHOCTh PACX0I0BaHHsI PECYPCOB Ha MOTUBAIIMIO YMEHBIIIAETCS
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Paccmotpum gacTHbIM ciydaii, B kotopoMm fi(U;)) =1 —exp (— % i), i € N, e koncranra y >0
MOJKET MHTEPIPETUPOBATHCS KaK CKOPOCTh YAOBICTBOPEHMS -0 moTpedHocTH, | € N.

1
1 V%
banancoBoe yciosue: - e-.
1-s
1 e
OnrumanbsHOe pacnpeaencHue pecypea: ¢ = — In ( —), i=1Kk,
Vi 1-s
1 L 4
k -
Om = ny—m(Q_m( 1*)21),m: k+1’n,T*(S*’Q): I=k+1 7|
i 1-s 4= Vi Q . Zk: l
1=k+1 7 In( 1 ) =t Vi
1-5

[lyctre n=7, k=2. Ha pucynke
Ipe/iCTaBleHa JTMHAMUKA (pacuett
IPOU3BOIUITUCH B Excel) CTETeHel = 1,00 oo
YJIOBJIETBOPCHHSI MIOTPEOHOCTEH — HEMpephIBHA: LT N
TOPU3OHTATbHAS JTUHUS COOTBETCTBYE & Pz ‘5/
ONTHMAJTbHON JTUHAMUKE TIEPBHYHBL ¢ g9 R
noTpeOHOoCTEH (mepBoit u BTOPOM) L :
BO3pacTaroiias WITPUX-IYHKTUPHAS  JIMHW: =~ 040 /
COOTBETCTBYET ONTHMAJILHOH JMHAMMK K
BTOPUYHBIX TOTpeOHOcTEeH (¢ Tperbed M |/ !
CEIbMYIO — BC€ OHM CIIEAYIOT OJHOM U TOM XK( 0,00 Tt
TPaeKTOPHH). 13 5 7 9 1113 15 17 19 21 23 25 27 29 31 33 35 37 39
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WOEHTUPUKALUA U TTPUNOXEHUA

Identification. The model is described by:

1) the set of ordered needs;

2) the set of resources (i.e. agent’s income and his leisure time);

3) matrix a, which reflects the interrelation of needs;

4) functions {fi(-)} of dependence of need satisfaction from the amount of resources.

Applications.
Employee in the organization

Primary Dismissal
testing \
— : : Performance Secondary !
Hiring : Adaptation measurement testing !
Objective / i |
information i Career i
: development | .
| MOTIVATION i
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V. MOAEJIb KAPbEPbDI

V. MOAOEJIb KAPbEPDI
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MOLOENb UHOUBUAYANIbHOWN KAPLEPDI

NuauBuayanbHasi kKapbepa. /[ GukcupoBaHHOTO MHANBUIYYMa BBeaeM opueHTupoBaHHbIi rpad (V, E), BepmmHb
KOTOPOT'O COOTBETCTBYIOT BO3MOKHBIM JI0JDKHOCTSIM, KOTOPBbIE OH MOKET 3aHUMATh, IPUYEM BEPIIMHBI Vjj YIOPSIOYEHBI B
TOM CMBICJIC, YTO JYyTH HAYT TOJBKO OT BEPIIMH C MEHBIIUM IICPBBIM HHIACKCOM K BEpIIMHAM C OOJBIIMM IEPBHIM
unaekcoM. CozepikareiabHo, mepBbiii uuaekc | € | = {1, 2, ..., m} oTpakaeT HOMEp YpOBHS HEpPapXHH, BTOPOH HHICKC —
j € J(i) — MHOKeCTBY HOKHOCTEH Ha I-OM ypoBHE Mepapxuu. JJiaunay ayru t' >0 u3 BepumHs |, | B Bepmuny K, | 0ymzem

L] =
CUHNTATb 0Tpa>f<a10meﬁ BpCMA, KOTOPOC HCO6XOI[I/IMO npopa60TaTL Ha AOOJDKHOCTHU J YPOBHA k, JJIsA TOTO, yTOOBI 3aHATH
JOJIZKHOCTD | Ha YPOBHC k. BBG,ZIGM IIPCAIIOJIO0XKCHHUC! tik]’jl = +o0 IIpu k < i, KOTOPOC 03HAYACT, YTO HCBO3MOKHO «IIOHHUKCHHC

B JIOJDKHOCTH.

BBesieM HyNeByIO BEpIUHY, M3 KOTOPOW HJIYT AYTH BO BCE JPYTUE
BepirHbl rpada. CoaepkaTeIbHO 3Ta BEPIIMHA MOKET COOTBETCTBOBATH
Havay Npo(ecCHOHATBPHON Kapbepbl — MOMEHTY BBIOOpAa y4eOHOTO
3aBeficHUsT Mpod)ecCHOHATbHOrO oOpasoBanus. J[muHbl 3THX Iyr ti',

| € J(k), k € | Mo)xHO WHTEpHpPEeTUPOBATh KaK BpeMs, KOTOPOE HYKHO
HOTPaTUTh Ha O0Oy4eHHe, YTOOBI Ccpa3y 3aHATh COOTBETCTBYIOIIYIO
JIOJDKHOCTB.

[Tpu 3amanHOM rpade U IIMHAX YT IS KaKI0W mapbl Bepiiud i, | u K, I,
K>1i, Mo:xHO HaliTH nnuHY T' KpaTyaiIlero myTH, COEIHHSIONIEr0 ST

BepmmHel. O603HAaUMM 77, = IrT}i(rkl) TX' . Ora BeIMYMHA MOXKET
T ,

MHTEPIPETHPOBATHCSA KaK MUHUMAIILHOE BPEMsi, HEOOXOIMUMOE ISl TOTO,

94TOOBI, HAUMHAS C J-Oi JIOJDKHOCTH Ha 1-OM ypOBHE UEPAPXHH, JOCTHYD K-

ro ypoBHS Wepapxuu. BemuuuHa 7 = Imi(rk]) T,"' oTpa)kaeT MHHHUMAaJIbHOE
el

Ilpumep epagha 603mM0*CHBIX UHOUBUOYATLHBIX

BpeMsi, HEOOXOIUMOE JJisi TOTO, YTOOBI, «CTApTys» C CamMoro Hayvala N
apvep

poeCCUOHAIBHON Kapbephl, TOCTHYh K-ro ypoBHS Hepapxu.
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MOQMEJIb KAPbEPbI B OPFrAHU3ALWUA

Kapsepa B opranmsanuu. BBeneM B paccMOTpeHHE MapKOBCKYHO II€Ib, BEPIIMHBI  KOTOPOU
COOTBETCTBYIOT YPOBHSIM HEpapXuy JOJDKHOCTEH B PAacCMAaTPUBAEMOM OpPraHM3alUMH, TO €CTh NPUHAMJIEKAT

yrnopsitoueHHoMy MHOXecTBy |. JloGaBum (M + 1)-10 BepIIMHY, COOTBETCTBYIOIIYIO YBOJBHCHHIO U3
OpraHu3ali, U OyJeM CUYWTaTh, YTO W3BECTHBI BEPOSTHOCTH IEPEXOOB: Pjj — BEPOSITHOCTH TOTO, YTO B
CIEIyoeM IEepHOJIEe COTPYAHHK OCTaHETCs Ha ToM e (i-oM) ypoBHe, Pjj — BEPOATHOCTb TOTO, YTO OH

nepereT Ha J-blii YPOBEHD, | > I, Pim+1 — BEPOATHOCTH TOTO, YTO YBOJUTCS (BEPOSTHOCTH MEPEXOAA Pr+im+1
OyneM cumWTaTh paBHOW exuHuIe). BepostHoctu pPjj, j <Ii, OyaeM cuWrtaTth paBHBIMH HYTIO (TIOHM)KCHUE B
JOJDKHOCTH HEBO3MOJKHO).

Tak  Kak  COCTOSIHHE  «YBOJBHEHHME»  SBISETCA
MOIVIOLIAOIIMM, MMEET CMBICI pacCMaTpuBaTb TOJIBKO

JUHAMHUKY COCTOSIHMM IOCTPOCHHOM MApKOBCKOW LEMH 3a
KOHEYHBIN nepuos BPEMECHH. O0o3HaYNM
p(0)=(0,0, .., 1,..,0,0) — (M + 1)-MepHBIi CTOXaCTUIECCKHIA p%C
7 Pss=1

BEKTOp, BCE KOMIIOHEHTBHl KOTOpPOro, KpoMe OJHOH (He
o o Veonsuenue (5)
paBHO#1 |), paBHBI HyF0. DTa KOMIIOHEHTa, HOMEP KOTOPOW
922@

COOTBETCTBYET YPOBHIO Mepapxuu |, Ha KOTOPOM HaxOIHUTCs /
WIM TOCTymaer Ha paboTy COTpyAHHUK. Marpuiyy

HEepEeXOoNHbIX BeposTHOcTed ob6o3HauuMm P = |[|pjj||. Torma Tplz Pis
muHamuka P() cocTosHWIT MapKOBCKOW 1enmHu  Oyjaer bt
ynosiersopsath P(t) = p(0) P, t=1, 2, .... CoxepxaTensHo, C

pi(t) — BeposATHOCTHL TOrOo, YTO B MOMEHT BpeMeHH
COTPYIAHHK OyJeT HaXOIAWThCS Ha I-OM YpOBHE HEpapXuw, Ipumep maproeckoii yenu,
el onucwisaoujell Kapbepy 8 OpeaHu3ayul

CoriiacoBanue MHTEPECOB COTPYAHMKA M OPraHM3anMu. MOXHO BBOAUTH PA3JIMUHBIE arpErUPOBaHHBIE
KPUTEPUN COIVIACOBAHHOCTHU IUIAHOB HMHIMBHAYYMa C IPEMIOKECHUAMU KapbepHOIO pPOCTa B OpraHU3allHM.
Hanpumep, MOKHO ONpenenuTh BEPOSITHOCTh HEYCHEIIHOW Kapbepbl (C TOUKH 3pEHUs JAHHOTO COTPYAHMKA)
KaK MaKCUMAaJIbHYI0 BEPOSTHOCTh TOTO, YTO YPOBEHb HEPApXHU, HA KOTOPOM OYAET HaXOJUTHCS COTPYIHUK,
OKa)KETCSl MEHBIIIE TOTO, Ha KOTOPBIN OH paccUUThIBAN: Q = man>$ Z P;i (7).

j<i
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