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|. ONPEOENEHUE N KNACCUDUKALIUA MOLOENIEN KOMAHA

|. ONPEAENEHUE U KITACCUDPUKALIUA
MOOENEN KOMAHO
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ONPEOENEHUE KOMAHODbI

KomaHaa — KonnekTus, CnocobHbIN AOCTUraThb LIENM aBTOHOMHO M COrniacoBaHHO (Npwu

MUWHUMalibHbIX yNnpasiiAloLWLNX BO3£I,€I7ICTBVIF|X).

Mpynna — coBOKYNHOCTb Ntoaen, 06beanHeHHbIX 0OLLIHOCTLIO MHTEPECOB, Npodeccuu,

OEATENbHOCTM U T.M.
KonnektuB — rpynna nuu, o6begnHeHHbIX obLien paboToun.

OpraHVI3aLIMOHHaFI cucrtema — obbeanHeHne nagen, CoBMEeCTHO peann3yromx HEKOTOPYHO
nporpamMmmy min uerb n ,El,eIZCTByI-OLLI,I/IX Ha OCHOBE oripeesieHHbIX rnpouenyp v rpaBuil.

dopmMuUpoBaHUE
cocTaBa
KOMaH/Ibl

AnmanTtanus
KOMAaH/IbI

Dopmuposanue KOMaHObL

[pynna, Konnekmus, op2aHu3ayusi U KomaHoa

MexaHu3mbl ynpasneHus. [naea 22. Mogenu komaHg,

OyHKIIMOHUPOBAHUE
KOMaH/1bl

SAmarbl cyuw,ecmeogaHusi KomaHo
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KNACCUDUKALIMA MOOENEN KOMAHA

Teoperuko-
«3agauu o dopMupoBaHue
HUI'POBBIC
Ha3HaA4YEHUMN» MOJIeIH cocTtaBa
KOMAaH/bI (€
y
Pacnipenenenue
MATEMATWYECKUE MOJIEJIN bynxrai .
®OPMUPOBAHUS 1
®YHKLIMOHUPOBAHUSA
KOMAH/]
Pacnpenenenne [—
00BEeMOB padboT
DKCIIepHMEH- > Bsaumoces3b 3aday popmuposaHuUs cocmasa
TasbHble eq’;ﬁ‘;g‘:‘”e KoMaHO, pacripedeneHusi yHKUUU u
necTIeAoBarIt pacrnpedeneHusi 06bemMos pabom
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XAPAKTEPUCTUKUN KOMAH[LO

|. leaTenbHOCTb KOMaHAbl, B 3HAYNTENBLHOW CTEMNEHU, PErfTaMEHTUPYETCS HOPMaMM.
[I.B komaHOax, B OTnn4ne oT opraHn3aumnun, oTCyTCTBYeT doopMarnbHas nepapxus.

XapakTepucTUKN KOMaHAbl, B COBOKYMNHOCTM OTNMYatoLLme ee oT rpynniebl,
KONeKkTMBa u/unu opraHmsauumn:

*  €OWHCTBO Lenu;

*  COBMECTHas OeATENbHOCTb;

*  HEenpoTUBOPEYMBOCTb MHTEPECOB;

*  aBTOHOMHOCTb AEATENbLHOCTY;

*  KONNEKTUBHaAA U B3aUMHasa OTBETCTBEHHOCTb 3a pe3yribTaTbl COBMECTHOM
OEeATENbHOCTY;

e cheumanusayus n B3aMmMogononHAEeMOCTb Posien (BKNoYas onTumMmarnbHoe
pacnpegeneHne dyHKUMin 1 oobeMoB paboT, a TakKe CUHEPreTUYHOCTb
B3aMMOAENCTBUS Y1EHOB KOMaHObl);

*  YCTOMYMBOCTb KOMaHAb! (OnpaBablBAEMOCTb B3aUMHbIX OXUOAHUN ee
4YIIeHOB).

MexaHuambl ynpasneHus. Mmasa 22. Mogenu koMmaH 22-6



MATEMATUYECKUE MOZOEJIN U XAPAKTEPUCTUKUN KOMAHAO
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Il. PE®QJIEKCUBHAA MOLEJb

®OPMUPOBAHUA OOHOPOOHOU KOMAHAbI

Il. PEGJIEKCUBHAA MOLEJIb
®OPMUPOBAHMA OOHOPOOHOU KOMAHAbI
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PE®JIEKCUBHAA MOLEJb

®OPMUPOBAHUA OOHOPOOHOU KOMAHAbI

Consider the set N={1, 2, ..., n} of agents. The

strategy of the i-th agent is the choice of his action

yi =0, which requires Cobb-Douglas cost ch.(yl-,r,.) —  min
ci(yi, i) = ri o(yi/ r;), where r; >0 is a type of this ieN i)
agent, which determines the efficiency of his activity, Z Y, =R

¢(-) 1s a monotone convex function. Assume that the ieN

goal of agents joint activity is to implement the given

summarized "action" with minimal cost.

Subjective Information structure

game’s

history 1y} {ripd
Yi Model 1 Model 6
C. Model 2 Model 7
C Model 3 Model 8

(v.i; c.) Model 4 Model 9

(v ©) Model 5 Model 10

MexaHu3mbl ynpasneHus. [naea 22. Mogenu komaHg,




PE3YIIbTATbl ACCINNEOOBAHUA

Assume that the agent i has the information structure {r;} and observes actions x_; of
other agents. Then:

informational equilibrium: y;({r,}) =ri/ Zrzy 1 eN.
jeN

rationalizable beliefs: Q! ={r;>0,j e N\ {i} | rij/ Yr, =%, j eN\{i}}

leN
dynamics of the i-th agent beliefs:
it =y (wi(xl) =), ) eNV{iE, t=1,2, .0 eN,

where w; (x!;) — the j-th projection of the nearest to (7 ); <\ ¢y point of the set Q; .

MexaHu3mbl ynpasneHus. [Masa 22. Mogenu KomaHa 22-10
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I1l. 3BSAAAYA PACIMNPEAOEJNIEHUA 3ATPAT

I1l. 3SAA0AYA PACIPELOEJIEHNA SATPAT
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I1l. 3SAOAYA PACIPEOENEHUA 3ATPAT

Mopeasn:
fi(x, ri) = hi(x;, ri) — Ai(x), i € N.
C(X) — 3arpaTtsL, rae X = Z X; .
ieN

IpenmnoJioxenus:
1.VieN, Vxe R Akx)>0.
2.VieN,Vxe R 2(X) e yobiBaer 1o X;.
3.Vxe R} DA (X) =C(X).

ieN
4.V 1 e NVreQ hi(O,ri)ZO.
5.VieN Vxie R Axi, 0)=0,
6. C(-) — neyoniBaromias ¢pynakiums, C(0) = 0.
7. OyHKIMU J0X0/a U (PYHKIHS 3aTpaT — TIaKue.

Bagaua: A(-) —?2: Vr e Q P(r) c Ex(A(), 1)

YcioBue HATMYUA CHHEpPreTuueckoro 3¢ gexra:

max [ > h(x,r) - C)1> > DS [hi(yi, ri) — C(y)]-

ieN ieN Yi<

MexaHu3mbl ynpasneHus. [naea 22. Mogenu komaHg,

Mogenb 0OOHOPOOHOW KOMaHAbl, WCMOSb3YHLLEN
edWHbIM  pecypc, CyMMapHble 3aTtpaTtbl  Ha
npuobpeTeHne KOTOPOro 3aBUCAT OT  CYyMMbI
AEeNCTBUI, BblIOMpaeMbIX YneHaMn KOMaHAbl.
Ycnosuem YCTONYNBOTO JYHKLMOHUPOBAHUSA
KOMaHObl  cYMTaeTcsd  CyuleCTBOBaHWE  Takou
npoueaypsbl pacrnpegeneHus pecypca, npu KOTopou
BO3MOXEH BblbOp areHTamuM Takoro BeKTopa
HEeHyneBbIX  OEWCTBMWA,  KOTOpbIn  Obln  Obl
OQHOBPEMEHHO yCTOMYMB No Hawy (yCTOM4MBOCTb
OTHOCUTENbHO  UHAMBUAYANbHLIX  OTKIIOHEHUW
areHToB) M agpdekTnBeH no NapeTto (BbirogeH Ans
KOMaHAbl B LIefIOM).
KayecTtBeHHO, OCHOBHbI€E
3aKnio4arTCsa B cnegyoLwem:

1) nokasaHO, 4TO, MpV rNagkux npoueagypax
pacnpegeneHus 3arpar ycTon4ymBoe
dyHKLMOHMpPOBaHNE KOMaHAbl HEBO3MOXHO;

2) [oKasaHo, 4TO, €eCnn uYneHbl OAHOPOAHOW
KOMaHAbl TaKOBbl, YTO MX MOXHO YMNopsA4o4YUTb MO

pe3yrnbraTthl

3P PEKTUBHOCTH AesATenNnbHOCTH, n aTo
ynopsifodeHne  He  3aBUCUT  OT  «0BbemoB
NpOun3BOACTBaY, TO yCcTon4ymBoOE

PYHKLMOHMPOBaHME KOMaHAbl Takke HEBO3MOXHO;
3) o00O0CHOBaHO, 4TO YCNOBMEM YCTOWM4YMBOIO
PYHKUMOHMPOBAHNSA KOMaHAbl SBMISETCHA Hanuyue
CYHEpPreTM4eckoro B3aMMogencTBus ee YreHoB.

22-13



V. ADANTAUNA KOMAHLO

V. ADANTALUUA KOMAHAO
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AOANTALUA KOMAHA: ONMPEAOENEHUE

Adanmauus (ot nart. adaptatio — npucnocobneHmne) — npnucnocobrneHne K ycrioBusim
CYLLLECTBOBAHMUS 1 NPUBbIKAHME K HAM; B coUManbHbIX CUCTEMAX — BUA B3aUMOOENCTBUSI CO
cpenon, B xoae KOTOPOro CorrnacoBbIiBalOTCA TPeOOBaHUS N OXUOAHUS ero y4acTHUKOB.

B pamkax mogenen komaHg nog agantaumen éyaem noHMMaTb NpoLEecC U3BMEHEHUS ENCTBUN
(BkNtoyas B obwiemM cnyvae yHKUMN 1 00beMbl paboT), BbibMpaeMblx YfieHaMn KoOMaHabl,
Ha OCHOBE TeKyLlen MHPOPMaLIUM B U3MEHAIOLLIMXCS YCITOBUAX.

4-plil ypOBeHb: 1IEJICHANPABICHHOE U3MEHEHUE BHEIIHEH
cpenbl

3-Hil ypoBeHb: U3MEHEHHUE MMapaMETPOB CUCTEMBI

2-0ii ypoBeHb: U3MCHEHUE MTOBEICHUS

1-p1ii ypoBeHb: U3MEHEHHE
WH(POPMHUPOBAHHOCTH

YPOBHVI agantauMmn KomaHAabl

MexaHuambl ynpasneHus. Mmasa 22. Mogenu koMmaH 22-15



AOANTALUUA KOMAHA: CTPYKTYPA MOAEJIU

O0o3Havyenus:

mx)={0e 2|3 Qq: e X € E({})} — MHOXKECTBO COCTOSIHUIT IPUPOIBI, TPU KOTOPHIX HAOIIOaEMbIil areHTaMH BEKTOP HX
JICUCTBUH SIBIISIETCS] PABHOBECHUEM.

9=(91, 92 .., Un) € R" — HaOMOHAEMBI} areHTaMK BEKTOP 3HAYEHUMN UX LENEBbIX (DYHKIIMIA.

Xg,2)={0 e 2|16 2) =09, j € N} — MHOXKECTBO TeX 3HAYECHUH COCTOSHUH MPUPOIbI, IPHU KOTOPHIX (HapsLy ¢ HAOIIOZaeMBIM
pe3yJIbTaTOM Z) MOT'YT PeajM30BaThCsl HAOJII01aeMble BBIUTPBIIIN areHTOB (.

p(x,z) ={0 € Q]| G(b, X) = 2} — MHOKECTBO p C (2 COCTOSIHUIA TPUPOIBI, IPU KOTOPHIX HAOIIOJACMBI BEKTOp JIEHCTBHI areHTOB
NPUBOAXT UMEHHO K JAHHOMY Ha0JII01aeMOMY 3HAUCHHUIO Z pe3yIIbTara.

V i-ro areHta UMEIOTCSI, KaK MAKCUMYM, YE€ThIPE «ACTOYHHKA MH(OPMAIUN») O COCTOSIHUH PUPO/IBI:

1) anpuopHas wactHas uadopmarms () < 2,

2) NeWCTBUs IPYTMX areHTOB: HAOJIOMas UX W MPEAINosaras, 4To OMMOHEHTHI AEHCTBYIOT PalldOHAIBHO, ar€HT MOXKET (CumTasi,
4TO MMEET MECTO 00Illee 3HAHUE Ha MIEPBOM YPOBHE CTPYKTYPhI HH(POPMHPOBAHHOCTH) OCYIIECTBIIATH PEIICKCHIO — OI[CHUBATh TY
uHbopmaruio 77(X) 0 COCTOSHUHU MPUPOJIbI, HA OCHOBAHHU KOTOPOH PaIllOHATIEH BEIOOP OMMOHEHTAMU HMEHHO 3THX JCHCTBHI;

3) BBIMIPHIIIN { ar€HTOB — HA OCHOBAHUH 3TOM HH(OPMAIIUK ar€HThl MOTYT CIIENaTh BBIBOJ AJ, Z) O TEX COCTOSHHAX MPUPOIBI,
IPU KOTOPBIX HAOIIOAaEMBbIi Pe3yIbTaT MPUBOAUT K HAOJIFOJAEMBIM BBIUTPHIIIAM;

4) pe3ybTaT COBMECTHOM JESTEILHOCTH, KOTOPBIN qaeT nHpopMamuio p(X, Z) 0 COCTOSTHUH MTPUPOIBL.

To ecth, 061mm™M 3HaHUeM siBisieTcs uadopmarwst 1(X, z, 9) = z(X) N p(X, ) N Kg, z) < 2.

CtpykTypa —
mMoAaenu '

Pesynbrar
agantauuu w= (x, 2(x, 6)
KOoMaHAbl _— ]

MexaHuambl ynpasneHus. Mmasa 22. Mogenu koMmaH 22-16



AOANTALUUA KOMAHAO: AUHAMUKA

O0o3HaUYeHNAd:
t ) -
X; € Xj— neicTBue I-T0 areHTa B MOMEHT BpEMEHH t,

1 o o
X - COBOKYITHOCTB BEKTOPOB JCUCTBHUU BCCX arCHTOB 3d t 8(510)4(071(0):

K okxoHuaHMIO eprosa t oMM 3HAHHEM CpeH areHToB saeisercs nadopmarms I(X, Z', gY) = #(X) N p(x, 2) N Ad', 2) < 2

t
OLieHKa areHTOM COCTOSTHHUS IIPUPOJIBL: Jit(a),, "L gt ) = e N ﬂ I(x",2%,09%).
=1

IIpumep (onuromosnusi Kypno)
Hycte N=2, Xi >0, i=1,2, =Xy + X, 2=[1;5], . =[1;4]; @»=[2;5]; 6 =3, f(6,2) =(0—az) z—x’r /2, rae o.> 0,
r>0 — uW3BeCTHbIE pa3MEpHbIC KOHCTAHTHI. [Ipearnosiokum, 9TO KaKAbIH areHT HaONIOAAeT TOJBKO CBOE JICMCTBHE W CBOU

BBII/IFpBIIJ_I.
Eciu Obl 3HaYEHUE COCTOSHUS IIPUAPOBI OBLIO JIOCTOBEPHO U3BECTHO areHTaM, TO UM CJIEI0BAJIO OBl BBI6I/IpaTL NEeNCTBUA
. 0 i
X (@)=—,i=1,2.
Ao +r

I[I/IHaMI/IKa OLOCHOK COCTOSHUA IIPUPOALI arCHTaMHW UMECT BU:
t _ t t t t t 0 /o —
0, =(—a(X + X)) (X, + X,)/2 X +2aX;,i=1,2,t=1,2,....
Ha ocHOBaHNU 3TUX OIIEHOK areHTHI 6y11yT BBI6I/IpaTL NENWCTBUA:
t-1

xf(e§—1):49‘—,i:1,2,t:1,2,....
a+r

Bpemsi aganTanuum KOMaHIbI — BpeMs, 3a KOTOPOE NMPU HEHM3MEHHOM 3HAUYCHHH COCTOSHHS MPHPOJBI areHThl Ha OCHOBAHHU
HabromaeMoi nHGOpPMAIMK MOTYT OJHO3HAYHO (WM C 3aJaHHON almpuOpH TOYHOCTHIO) UACHTU(HUIIMPOBATH COCTOSIHUE MTPUPO/IBI.
3HayeHHWE BpPEMEHHM QJalTalliyd OIpeNeNseTcss TeM, Kakhue MapaMeTpbl HaOJI0JaloT areHThl, Pa3MEpPHOCTHIO BEKTOPA,
OIMCHIBAIOIIETO COCTOSTHUE MPUPOJIBI, @ TAKIKE CBONCTBAMHU TOYEYHO-MHOXKECTBEHHBIX oToOpaxkeHmid 7(-), 8(-) u p(-).

MexaHu3mbl ynpasneHus. [Masa 22. Mogenu KomaHa 22-17



AOANTALUUA KOMAHA: MPUMEP

4,50
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Ilpoyecc adoanmayuu komanosl (npedcmasienuii a2eHmos 0 COCMOHUU
npUPOObl) K Pe3KOMY USMEHeHUI0 8HeWHUX yeaosull Ha 1 1-om waee 0,70 1

ol [
o

Jlunamuxa oeticmsuti acenmos npu TUHEeUHOM USMEHEHUU COCMOAHUSL NPUPOObL
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V. OBYHMEHUE KOMAH[IO

V. ObYHYEHUE KOMAHAO
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OBY4YEHMUE: OMMCAHUE MOLEIN

l/lTep aAaTUBHOC HAay4dYeHUue, Kak nmpaBujio, XapaKTCpHU3yCcTCsa 3aMCIJICHHO-aCHUMIITOTHYCCKHUMH KpUBbBIMH Hay4CHUs,

AIIIIPOKCUMHUPYEMBIMH 3KCITOHCHIINAJIBHBIMHU KPUBBIMH
r=r°+@°-r)e”, t>0,

WII TUCKPETHON MOCISIOBATEIIEHOCTHIO

f=r"+@-r)e ™ k=12, ...,
rae t — BpemMst HaydeHwus, K — gnciio urepanuii (mpoo, IMOMBITOK) C MOMEHTa Hadaiia HaydeHus, r(t) (ry) — Tumn areara (ypoBeHb HaBBIKA,
kBanupUKanMsi) B MOMEHT BpeMeHu t (Ha K-oii mrepammu), r’°>0 — HauaapbHOE 3HAYCHHE (COOTBETCTBYIOIEE MOMEHTY Hadaja
HaydeHUs] — IePBOMY IEPUOLy BPEMEHH) THIA, " — «KOHEYHOE» 3HadeHue, I” > r°, y — HeKoTOopash HeOTPHIATEIbHAs KOHCTAHTA,

orrpeaciaromas CKOpoCTb UIBSMEHEHUS THUIIA 1 Ha3bIBa€Masi CKOPOCThIO HAYYUYCHU .

r(t)

3K'CI’ZOH€HL{MaﬂbHCl}Z Kpueast Hay4eHusl

O603uaunm Y* >0 — BBINONHSAEMBIH areHTOM B K-OM mepuoae BpeMeHH oGbeM paGoT. ECiIu MHTEpIpeTHpoBaTh THUI areHTa
(ypoBenb HaBbika) I € [0; 1] Kak OO YCHENIHBIX ASHCTBHII areHTa, TO, BHIIOIHsS B repuoae k o6sem paGoT Y¥, arent nocruraer
pesynbrara z¢ = r* y*. Toraa pesynbrar areHra — CyMMapHbIii 06beM pabGoT, YCIIEIIHO BBIIOIHEHHBIX areéHTOM 3a K IIepHoIOB BpeMeHH,

K
paBen Z = Zr' yI .
=1
S
C Apyroii CTOPOHBI, areHTOM BBIIOIHEH GONBINUI 00beM (YCIEHIHBIX U HeyCIeInHbIX) pasoT: YX = Z Yy . OtoT 06BEeM paboT
=
YCIIOBHO MOKHO CUHTATh TEM «OITBITOMY, KOTOPBIi mpuobpern arent. Torma: r*=1— (1 —r’) exp(—y Y*' %), k=2, 3, ....

1 1 2 0
OGosmaunM Yy~ "= (y, ¥, ..., ¥), =1, 2, ... ¥ yCIOBUMCS CYHTaTh, 4T0 Yy = 0.
JlunaMuKka 060BEMOB YCHENIHO BBINOJIHEHHBIX pabOT M THIIOB arcHTa:

2= > y'-a-r)ep(-y Zy"‘)},

k—1
r=1-1-r)expy >y ) k=23, ...
MexaHu3mbl ynpasneHus. [Masa 22. Mogenu KomaHa =1 22-20



3AO0A4HA OB OINTUMAJIbHOM OBYHYEHUU OOHOI'O AI'EHTA

3agaya 00 onTuManbHOM 00yYeHuH. DUKCUpyeM CyMMapHbIi 00beM paboT Y, KOTOPhIE MOXKET BBINIOJIHUTH arcHT, U BPeMsI
oOyuenust T. TpeOyeTcs HATH TPaeKTOPHIO, MAKCUMHU3UPYIOIIYIO pe3yibTaT Z:

Z" — max T -1
Y*<Y | w410 oKkBUBaNEHTHO Z y' exp(—y Z y") — min
<T I=1 m=1 {yﬂlgy’ﬂ}
IIpumep

1,0

"0 P 30
08 A 25 A
W // 2,0 /
o / - S

o . 7
012 L os /

—— ¢
0,1 )
0,0 : : : : : : : : : : 0,0 ‘ ‘
Jlunamuxa munos azenma Junamuxa onmumanbHuix 00bemoe pabom
e " 2,5
0,9

0,8 »
0,7 / =0 /
0,6 ,

0,5 / " /

04 /

013 / " <\’\"\—0—¢-—0/"/’/‘
/

0,2 0,5
0,1
0,0 T T T T T T T T T 1 0,0

1 2 3 4 5 6 7 8 9 10 1 1 2 3 4 5 6 7 8 9 10 11
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3A0AHA Ob ONTUMAJIBHOM COBMECTHOM OBYYEHUU

HECKOJIbKUX ATEHTOB

Onucanue Mojaean
N={1, 2, ..., n} — KOMaH/a, COCTOSAIIAs U3 N arCHTOB;
k =
Z¥ = Z y - (1-r°)exp(- Z y.")} — 00beMBI ycrelHo BbIIONHEHHBIX PadoT;

1=1 m=1

k-1
ri" =1-(1- rio) exp(-vi Zyil ), k=2,3,...,i € N.— Tunsl areHToB.
I=1

n
o k
ECIi pe3yIbTaT KOMAHIBI SBISIETCS CyMMOI pe3yIbTaTOB aréHTOB, TO €CTh: Z\ = Z Z' k=12, ...
i=1
TO 3a1a4a 06 OIITUMAJIBHOM Oﬁy‘leHl/II/l HECKOJIBKHUX ar¢ecHToB HpI/IMeT BHU/I.
AR max

{ 1,7 LAl r*Y
Yi |ZZYi—}

r=1i=1
TO €CThb:
n T |-

D yi{l-@-r’)exp(-7 > y"}—>  max

i=1 11 m= SRDWRTED

r=1i=1
YTBepxkaenue. Ecniu ckopocTd HaydeHHs areHTOB OJMHAKOBBI, TO ONTUMAJBHBIM paclpeiesieHneM padoT sBiIsSETCS
BBITIOJIHEHUE BCEro oO0bema paboT areHTOM C MaKCUMallbHOM HaudajgbHOM KBaivpukanuend. Ecnu HavanbHble KBadu(pUKALMU
areHTOB OJIMHAKOBBI, TO ONTHUMAJbHBIM pacrpenelicHueM paboT SBISETCS BBINOJIHEHHE BCEro 00beMa pabdoT areHTOM C
MaKCHUMaJIbHON CKOPOCTBIO Hay4YEHHS.

MexaHu3mbl ynpasneHus. [Masa 22. Mogenu KomaHa 22- 22



NMPUMEP COBMECTHOIO OBYYEHUA OBYX ATEHTOB

(1)2 | M 0,5 = =1 a3 a3 o =)
0’8 / /

07 | — . ///.//

0’6 : -/ / 03 |
o:5 / K

0,4 - / / 0,2 1
03
0,2 / 0,1
0,1
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Jlunamuka munoé azenmos Jlunamuxa onmumansrsix 00vemos pabom
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3A0AHA Ob ONTUMAJIBHOM OBYYEHUA

C YHETOM OBMEHA OIlbITOM

B koMmanmax umeeT MecTo OOMEH OIBITOM, U areHThI, HA0JIF0Aas 3a AEATEIbHOCTHIO APYTUX (UX YCIEXaMU U TPYJHOCTSIMU),
MOTYT Takke npuoodperarh onbIT. {7151 TOro, 4To0b! OTPa3UTh 3TOT AP (PEKT Oy/IeM ONMUCHIBATH «OMbITY», HAKOTUICHHBIN areHTOM, He
TOJIBKO KaK CYMMY €0 COOCTBEHHBIX JICUCTBHUI, HO U JOOABUM K 3TOW CyMMe€ B3BEIICHHYIO CYMMY JCHCTBHIA JIPYTUX areHTOB:

Z{ = ZYil{l_(l_riO)EXp(_ 7i Zn:aijz_:y;'n)},

1
rik =d (L rio) exp(—vi Zaiijlj ), k=2,3,...,1eN,
=

j=1
rae KoHCTaHTsl {ajj > 0} MOryT HHTepIpeTHpOBaThCs Kak 3P HEeKTUBHOCTH Iepeayn ONbITa OT J-To areHra i-my, i, j € N.

Torna 3axa4ya 00 ONTHMAJIBHOM 00y4Ye€HHUH € Y4eTOM 00MeHa ONbITOM ITPUMET BUJI;

> Y- @-mept- 7 Yoy Yy o max

i=1l 1=l

Ipumep. [Tlyctp ckopocTM HaydeHHs JABYX AareHTOB OJMHAKOBBI, BTOPOM areHT oO0jagaer Oonbllield HavaabHOU

kBanmudukanuenn) mpu marpune |lo|| = F 21 KauecTBeHHO, MEpBBIi areHT 00yd4acTCs Ha CBOEM OIIBITE W HA OIBITE BTOPOTO
01

areHTa (naxe 6osnee 3¢(HEKTUBHO, YeM Ha cBoeM). BTopoil ske areHT 00yJaeTcst TOJIbKO Ha CBOEM COOCTBEHHOM OTIBITE.
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NMPUMEP OBYHEHUA B KOMAHLE
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PE3YJNIbTATbl NCCINNEOOBAHUA MOOENEN OBYYEHNA KOMAHO

BbiBOAbI:

- NpY PUKCMPOBAHHOM CyMMapHOM 0ObeMe paboT OAHOro areHTa pe3yrbTaTMBHbIE XapakTepUCTUKN
Hay4eHUs1 He 3aBUCAT OT TOro, Kak 06bembl paboT pacnpeaeneHsbl No nepuogam BpeMeHMU;

- peLwleHune 3agaym o6 onTUManibHOM UTEPATUBHOM Hay4yeHUM OOHOrO areHTa He 3aBUCUT OT ero HavasnbHOW
KBanudukaumu,

- YEM BblILLE CKOPOCTb HaydeHUs areHTa, Tem 6onblunin o6bem paboT OH AOMKEH BbINOMNHATL B MOCMEAHNX
nepuogax (U, COOTBETCTBEHHO, TEM MEHbLUM 00beM paboT HeOOXOAMMO BbIAENATH HA HaYarbHbIE Nepnoabl
AN4 NOBbILLEHNSA €ro HayanbHOW KBanudukaumm);

- ONTUManbHOWM CTpaTernen MTepaTMBHOIO Hay4YeHUs SBNSIETCS yBennyeHne obbema paboT areHta co
BPEMEHEM, NPUYEM, YEM BbilLE CKOPOCTb 00Yy4YeHNs, TeM Bonee «BbINYKNON» SABNSETCA ONnTUMarnbHas
TpaekTopusa obyyeHus. Ecnn kpuBasa HayvyeHus Bbinyknas (areHT obyyaetcsa Bce 6onee n bonee
9(hpeKkTNBHO), TO oNTUManbHasa TpaekTopus obyyeHns byaet yobiBaloLWEeN, TO eCTb ONTUMAaNbHOW CTpaTernen
oby4eHus ByadeT yke He yBenmyeHne, a yMeHblLeHe obbema paboT areHTa CO BpEMEHEM;

- €CN OTCYTCTBYIOT OrpaHNYeHnst Ha MHAMBMUAYarnbHble 06beMbl paboT, TO B kKOMaH4e BeCb 06beM paboT
BbIMOMHSAET «YHLIMIAY» (C TOYKM 3PEHUS KOMOMHaUUM HavanbHOM KBanuduKaumMm n CKOPOCTU Hay4YeHUs1) areHT;

- HEQOCTaTOK Ha4YanbHOW KBanuukaumm areHTa MOXeT ObITb YCNeLWwHO KOMMEeHCUpPoBaH 3P EKTUBHbBIM
ofyyeHneM Kak Ha ero cCObCTBEHHOM, TaK U Yy>XOM OMbITE;

- BaXKHEWLLMM YCnoBueM cTabunbHoro n apdekTMBHOro yHKLMOHNPOBAHUSA KOMaHObl ABMASETCA Hanu4mne
o6LLlero 3HaHusl, Ha opMMpoBaHME KOTOPOro 0ObIYHO HaLeneHo BONbLUMHCTBO OpraHU3aLMOHHbIX

N Opyrmx ycunuim B npouecce bopMmMpoBaHus 1 0by4eHnss KoMaHAabl. 26
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