KparTkuii kypc Jexkuuii
no kypcy «MaremMaTuyeckne MeTOIbI H MOJIeJIUPOBAHNE B TYPU3Me)

Tema 4. J/Iuneiinbie ONITUMHU3ANUOHHBLIC MOAEJIHU B TYPU3ME

B o6mem Bume SKOHOMHKO-MAaTeMAaTHUYECKHE MOJIEIN TMPEICTaBISIOT COO0M
(yHKIIMOHATBHBIE 3aBUCUMOCTU MEX]1y KOJTUYECTBEHHBIMU NIEPEMEHHBIMH.

B nuHEHHBIX ONTHUMH3AIMOHHBIX MOJEISIX BCE (YHKIMH, COCTABIISIOIIHC
HAKOHOMUKO-MATEMAaTHUYECKYI0 MOJIEJb, JIMHEHHBI. JlpyruMu ciaoBamMu, JUisl  BCEX
MIEPEMEHHBIX BEIUYMH X;, Xp,...Xp, BXOIAIIMX B MOJIEIb, AOIYCKAIOTCS JIMILb
MPOCTENIINE JCHCTBUS: CIIOKECHHE, BBIYMTAHME M YMHOXKEHHE Ha 4uciio. bonee
CJIOXHBIE IEUCTBUSI HAJl IEPEMEHHBIMH (X IEPEMHOKEHHUE, BO3BEJICHHE B CTEIICHb,
W3BJICUCHUE KOPHSA W TaK Jajiee) B JIMHEHWHBIX YPABHEHUSAX HE JOMYCKAIOTCA.

B o01iem Buze Takast MOJIe€Ib 3aIIUCHIBACTCS:

Zp=p1 X1t pex; +ot prx, — max; Zp — max;
Zr':ar'l-xl+al'2x2 +---+amxni a,, F = 1_—; k, ZI‘S a;,
zi=anxy tapx,+...taux, > q, r= 1, k,
[ =k+ 1, m W z; > a, (1)
x12 0,x>0,....x,2 0 I=k+1,m

x> 0,

j=1n

B aToit Moaenu xy, x,, ..., X, — YIPABIFIOUIUE NCPEMEHHBIC, TO €CTh
HE3ABUCHUMBIE, & Zo, Z,, Z; — YIPABIAEMbIC IEPEMEHHBIE, TO €CTh 3ABUCUMbIC
(0T x,,).

B Haubonee obuiem Buje Bce MepeMeHHBIE U KO PUITUEHTHI MOETH
(1) UMEI0T ClIeYIONMI DKOHOMHYECKHUH CMBICI:

X;,— 00beM j-ro Buna yeayr, j — 1. m;

Zy— CyMMapHas npuOblLIb,

p;— TPUOBIITE ¢ EIMHULIB j-TO BUJIA yeIyT, j = 1, A,

Z,— CYMMapHblii pacxof r-ro pecypca, » =1, &,

a,; — HOPMATHB PACX0Md F-TO pecypca Ha CAMHWILY j-il yCIyTH, r =
=1,kj=1,m

d, — KOHTPOJIBHBIA YPOBEHb (DOHIOB F-TO PeCypca, HATUYKME pecypca
r=1k:

Z; — CYMMApHbIi pPE3yJbTaT M0 /-My 3KOHOMHYCCKOMY MOKA3aATCNIO,
I=k+ 1, m

aj; — HOPMAaTHBHBIN Pe3yJIbTAT M0 /~-MY 3KOHOMHYECKOMY TOKA3aTEIHO
C cAMHMUbI j-H yeayru, [ =k + 1, m,j =1, n;

d;— KOHTPOJIEHBIH YPOBREHB pe3yJibTaTa 1o /-My 3KOHOMHUECKOMY TTO-
Kazaremo, / =k + 1, m.




JLIs 1oCIeIVIONIEr0 YKOHOMUYECKOr0 aHajn3a Mojelb (1) Heodxo-
AUMO YIIPOCTUTb TaK, YTOObl OrPAHUYCHHMS HA BCE NESPEMEHHBIC, BXOASLLNC
B MOAC/Ib, ObLIM OJWHAKOBBIC M MPOCTHIC. JpyruMu cloBaMu, BCE IICpPe-
MCHHBIC, 32 UCKIIIOUCHHUEM Zg, TOMKHEI OBITE > 0.

JLiis 9TOro BbIYTEM M3 00CMX YACTCH KAXKIOro F-ro HEPaBCHCTBA Ic-
PEMEHHYIO ¢, & U3 00enX vacTe xaxmoro /-ro — «,.

z.—a.< a.r=1,k o a.—z= 0.r=1k )

Zi—a;> aj—ap, 1 =k +1, m zi—ay> 0 l=k+ 1, m

BBeaem fuis 9TuX BEAMYMH ClIEUMabHbIC 0003HAUCHHNS
v,=d.,—z,r=1Lknuyv=z-a, I=k+1,m (3)

Hcnonwsysa (1), (2), (3), moaydyuM orpannyeHns B Tpebyemoit cran-
JapTHOU ropme
Vi ==X —dpXs— ... —auXsta.> 0, r=1k
visanxitapx;t .. tapx,—a> 0,/=k+1, m

(4

Tenepb MOJIENB TTOJYUUT CACTYIONIES BRIPAKEHHE:!

=pirxitpaxy + ot pex, — max; Zp — max,

Ve = 1 X — A2 X2 — Xy T a = O, r= ljk, — y;Z O, r= 1, k, (5)
yi=danx) +apxt. . tapx,—a> 0, [1=k+1, m; w0, 1=k+1,m
xlz O;xzzoj...,x;qzo sz O"j:l)n

B ciIy4dac, €CJIM HE3aBHUCUMBIC TICPECMCHHBIC MOI'YT M3MCHUTLBCA B KAKOM-TO

nuamnasoHe bj > Xj > ¢j, TO KaKI0€ JIBYXCTOPOHHEE OTpaHUYCHUE 3aMEHSETCS

nBymsi: by —xj > 0; xj—c¢j > 0.

Kpome Toro, cnemyer uMeTp B BUIY, YTO YPABHEHUM KaXJOTO THUIIA MOYKET

OBITh HECKOJIbKO. DTO 3aBUCHUT OT TOTO, CKOJBKO KPUTEPUEB HCIIOIB3YETCS IMPHU

pelIeHn 3aJayi, Ha CKOJIbKO BHUJOB PECYpCOB CYIIECTBYIOT OTpaHUYEHHS U IO

KaKOMY KOJJHMYCCTBY IOKOHOMHNYCCKUX Mokasarejiel €CThb 3aJaHus UJIN I1J1aHbI.

Meroauka NOCTpOCHUS JIMHEUHBIX MOJIEIIEN

IIpy 1mocTpoeHMM MaTEMAaTHYECKOM MOJENIM IPAKTUYECKOM CUTyalHuHu

PCKOMCHAYCTCA:

1. ChopmynupoBath 11€J1b MOACIUPOBAHUS CUTYALUU:

a) OMpeeUTh NoTpedIIsieMble OpraHu3anueit pecypest z,, r = 1, k;



0) onpeenuTh BIXOIHbIC SKOHOMHUYECKHE ToKa3arenu z;, | = k +1, m;

B) BbIOpaTh moKazaTenb AP(GEKTUBHOCTH WM KadyecTBa MPUHUMAEMBIX
peueHun Zy;

r) cdopmynupoBaTb TpeOOBaHUS K YpPOBHSAM pacxola pPECypcoB U
pPe3yIbTUPYIOLINX IKOHOMHUYECKUX TOKa3aTesel, a Takke K OOIIeMy IMOKa3aTelto
JESTEIBHOCTH.

Hanpumep: Llens mogenupoBanus z, — max.

OrpaHuydeHus: Ha pecypchl U SKOHOMUYECKUE TIOKa3aTelu:

Zr < a, r=1Kk;
Z> a,l=k+1m.

2. OnpenenuTh YNpaBiIAIOIINE IEpeMeHHbIe Xj, J = 1, N U BO3MOXHBIN
AMANa3oH UX U3MeHeHus ¢j < X; < b;, j =1, n.

3. OmnpenenuTh 3aBUCUMOCTb YIPaBISIEMBIX NEPEMEHHBIX (Zo, Zy, Zj,

r=1,k I=k+1, m)or ynpasnsronux (x;, j =1, n).

3ananue k padore

TpeOyeTcss MNOCTPOUTh JUHEHHYI0 HSKOHOMHUKO-MAaTEMaTUYECKYI0 MOJIETb
NEeATEIbHOCTH TYPUCTCKOM  (QUPMBI, JaTh SKOHOMHUYECKYIO HHTEPIPETALUIO
napamMeTpOB MOJEINH JIsl CIIEYIOIINX JaHHBIX.

Opranuzanus npeaocTaBiseT ABa BUIA YCIYT:

— BU30BYIO ITOJIEPHKKY,

— IIpOJIaXKy aBUAOUJIETOB B CTpaHbl EBpoOIIbIL.

Opranu3alilnOHHO-?KOHOMUYECKHE BO3MOXHOCTU (PUPMBI CIIETYIOIIUE:

— BbIX0J1 B IHTepHeT — He 6osee 500 MO B Henernto,

— MOE3IKU B MOCOJIbCTBA U NPEJICTABUTENbCTBA CTpaH EBpombl B Jpyrux
ropojiax — He 6oJiee 6 pa3 B HEJIEIIO.

JlonoHUTENbHBIE CBEACHUST O HOpMax o0O0bEeMOB HH(OpMAIMU MO CETH
Nurtepuer (mo ADSL-TeXHOJIO0TUN) U OE37I0K B MOCOJIbCTBA WIIM MPE/ICTABUTEIHCTBA
B IPYTUX TOpOAax MPUBEICHBI B TAOTHIIE.

Bripyuka ¢upmbl OT IpeIoCTaBICHUS ABYX BUIAOB YCIYT JOJKHA COCTABIISITH
He menee 20 000 py0. B 1eHb, B TOM YHCJIE OT MPOJIaXKu aBuabuieToB — He meHee 10
000 py®.



MATPUYHOE MOAEJIMPOBAHUE B TYPBU3HECE

B oskxoHommueckmx pacderax ¢ 00nbIIONH 3PHEKTHBHOCTHIO MCTIOIB3YIOTCS
MaTpuilpl. JI00ass sKOHOMHYECKas HH(POpPMAILMs: CTATUCTUYECKAss OTYETHOCTD,
ckBonku, OamaHchl U Apyras — MPEICTABISAIOT B MaTpudHoi Qopme. Jpyrumu
CJIOBaMH, B BHJI€ MPSIMOYTOJILHOUN TaOJIUIIBI YUCET.

['opusoHTanbHble  psAAbl  HA3bIBAIOTCS  CTpOKaMH. B sKOHOMHUYECKOi
JUTEpaType OHM UMEIOT CIEHHAIbHOE Ha3BaHWE — TOJJICKAIEEe MATPHUIIBL.
BeprtukaibHble psiibl HA3bIBAIOTCS CTOJOIAMU, CIICIIMAIbHOE Ha3BaHUE — CKazyeMoe
MaTpPHIIBL.

DKOHOMHUKO-MAaTeMaTUYECKUE MATPUYHBIE MOJIEIU CTPOSAT HA OCHOBE MPABUI
BBITIOJTHEHNS OCHOBHBIX OIEpallMii HaJ MAaTpULIAMU: CJIOKEHUS, BBIYUTAHMS,
YMHOXEHUSI MaTpuil Ipyr Ha apyra u aAp. CyMMuUpOBaTh MOXKHO TOJBKO  T€
MaTpHIIbl, KOTOPbIE€ MMEIOT OJMHAKOBBIC pa3Mepbl (UMCIIO CTPOK U CTOJOIOB).

YMHOXaTh MOXHO TOJBKO TE€ MaTpUIlbl, Y KOTOPBIX COOIIOAaeTCs
ciemyromniee mpaBuio: Anm X Bmk = Cr, (1),

riae Apm — MaTpuia pasmepamu n X m (N — KOJUYIECTBO CTPOK, M — KOJIUIECTBO
cTo0110B); B — MaTpuiia pazmepamu m x k (M — KOJIMYECTBO CTPOK, — KOJHUUECTBO
cT0J10110B); Cp — MaTpHIla pazMepamu # X k (N — KOJMYECTBO CTPOK, K — KOJMYECTBO
CTOJIOIIOB).

Kaxxnplii oeMeHT pe3ynbTupyronieid Matpuibl Cjj paBeH CyMMe IIPOU3BEIECHNI
9JIEMEHTOB I-i  CTPOKM MaTpuilbl Apy, Ha COOTBETCTBYIOIIUE DJIEMEHTHI J-TO
cToJIO1a MaTpUIIbl By

Meroauka NOCTpOECHU MATPUIHON MOJIEITN

1. ChopmupoBaTh SKOHOMHYECKYIO KOHIICTIIIMIO PEIICHUS TOCTaBICHHON
3amaun. [Ipy 3TOM BaXXHO YCTAaHOBUTH 3aBUCUMOCTh WMEIOUIUXCS JAHHBIX U
Pe3yJbTUPYIONINX MTOKAa3aTeNIe, KOTOphIe HEOOXOIUMO OTIPEICIUTD.

2. IlocTpouTh MaTpUUHYIO MOJEIb, OCHOBBIBASICh HAa MpPaBUJIE YMHOXKCHUS
matpul (1).

3. Pemnth 3a1a4y Ha OCHOBE IOCTPOEHHOM MaTPUYHOM MOJIENH.



TPAHCIIOPTHBIE 3AJTAYUA
HEJIb PABOTDBI: oBiagerp METOAMKOM MOCTPOEHHUSA OINOPHBIX IIJIAHOB
TPAHCIIOPTHBIX 3a7a4 U UX ONTUMH3ALIHH.
TEOPETUYECKHWE OCHOBBI. B o0meM Bujae TpaHCIOPTHBIE 3aJa4u

3aIIMCBIBAOTCA U pCIIAOTCA B BUAC Ta6J'H/ILIBIZ

Mynkr [TyHKTEI HA3HAUEHUA Konmuectro
OTHPABIEHHUA B, B, .. By B, MpHOBIBAIOLIX
- TYPHCTOB
A Cli Ci2 Cyy Cla a
X1 X12 X1 X1
A ¢z Caa € Con an
X2] X22 X2; A2n
o A; Ca Cp Cii C i o
Xl X X jj X in
LA C ml Cmz C oy C -
X ml X a2 Xonj X mn
KonugectBo mect b, b, ..b; ...b, >hi=>a
pa3MeIeHus

31eck ¢; — Tapu(]pbl Ha TIEpeBO3KY ( CTOMMOCTB OUIIETa), X; — KOIHYe-
CTBO TICPCBO3MMBIX TMACCaKHPOB.

K 3aa4am 3aKphITOrO THIA OTHOCATCH TAKHE, Y KOTOPBIX CYMMAapHOE
KOJUYECTBO MPHOBIBAIOIIIMX TYPHUCTOB PABHO CYMMapHOMY KOJIHYECTBY
MECT pasMeLIeHus Y a; = > b;.

K 3apa4am OTKPBITOrO TMNA OTHOCATCH TAKUE, Y KOTOPLIX > a; % > b,

Yt0o0b! pelIUTh TPAHCIOPTHYIO 3a1a4y OTKPBITOTO THIA, HEOOXOAUMO:

1. Ecnu Y@, > > b, TO BBOOUTCS TONONHUTENBHBIA (PUKTUBHBIHA cTONOEL,
"JA1" ¢ moTpedHOCTBIO by = Y a;— Y b;. YToOBI 3a1a4a HE N3MEHWITACH, Ta-
prdsl B QUKCUPOBAHHOM CTONONE NMPUPAaBHUBAKYTCA K 0, TO €CTh ¢;;11,= 0.

2. Eciu Y a; < 3 b;, TO BBOOUTCS NONOJHHUTEIIbHAS (DUKTUBHAS CTPOKA
"i+1" ¢ 3anacom ai = > b;— > a;. UroOs! 3a1a4a HE U3MEHMIIACH, TApUGBL B
(DMKTUBHON CTPOKE NPUPaBHUBAIOTCA K 0, TO €CTb ¢/;-1);= 0.



MeToauKa peleHusl TPAHCNOPTHOI 3a1a4n

C yeTbipex BOK3aJI0B HEOOXOAMMO JIOCTABHThL MPHOBIBIIKX TYPUCTOB
B TPH FOCTHHMLBL. JIaHHBIE O KOJIMYECTBE TYPHUCTOB H MECT B FOCTHHHLAX
npueeseHsl B Tabdn. 1.

[TpuBoauM 3a1auy K «3aKpbITOMY» THIY, TO €CTh Koraa ) a; = > b;,
BBOJIMM JIOTIOJIHUTEIbHBIH cTonberl (Tadn. 2.)

Tabnuya 1
Boksaibi I OCTHHHLIE Konuuectso
By B B TYPHCTOR
Ay 3 8 9 50
A 10 15 8 &0
As 7 i) 4 40
Ay 3 2 3 30
180
Konu4ecTeo mect 25 40 30 03
Taonuya 2
Boksas! I'oCTHHULIED Konnuecteo
B Hz B By TYPHCTOB
Ay 3 8 9 0 50
A, 10 15 8 0 60
As 7 6 4 0 40
A 3 2 3 0 30
Konnuecteo mect 25 40 30 85 180

1. OnopHsIii n1aH B TPAHCTIOPTHBIX 3aa4ax MOYKHO COCTABHTh C MOMOLIBIO
METOJ1a «CeBEepO-3anaaHoroy yria (tadm. 3) 1 (M) METo1a « MHHHMAIBHOTO 3J1e-
meHTa» (tadu. 4).

Taonuya 3
Meroj ceBepo-3anaaHoro yria
B B, B B KonmuuectBo
TYPHCTOB
3 8 9 0
A4 25 25 30
10 15 8 0+
A 15 |30 | 15 60
7 6 4 0
As 40 40
3 2 3 0 ,,
A + 30 30
Konuuectsomer | 25 | 40 | 30 | 85 180




3anonHenue Tada. 3 HAYMHAKOT C BEPXHE neBoil KneTku (To ecThb ce-
Bepo-3anaaHoi knerku). M3 ocraBwmxcs cHoBa BbIOMPAlOT ceBEpo-
3aMajHy0 M Tak aaaee. Yucao 3anoMHEHHBIX KIETOK N0JIKHO ObITE PABHO
(m + n)— 1. Ecam nonyyaercs KOJWYECTBO KJIETOK MEHBIIE 3aMOJHEHHBIX,
TO HEOOXOJMMO M3 PACCMOTPEHHS BBIBECTH CTOJIOEL (CTPOKY) C paBHBIM
KOJMYECTBOM MECT M TYPHCTOB. 3aaaua pewaerca ©0e3 3toro croadua
(ctpoku). Ha Bropom ware oH BeoauTea 00OparHo. Takum odpaszom «pas-
OuBaercsa» nocTaBKa.

Tabnuya 4
MeTon MUHUMAJIBHOTO 3JIEMEeHTA
B, B, B, B, Konvuectso
TYPHCTOB
3 8 9 ]
A 50 50
10 15 8 0
A2 15 | 10 35 60
T 6 4 0
= 10 30 40
3 2 3 0
Ay 30 30
KonuuecTBo MeCT 25 40 30 85 180

3anonnenue tabi. 4 HAYMHAKOT C KJIETKH ¢ MHHUMAJIBHBIM Tapupom.
Ecnu Takux tapuoB HECKONIBKO, TO BBIOMPAIOT JHOOYIO KIETKY, # maKim
oDpazom nocmynaiom Ha mootom nociredviouiem waze. Yucno 3anosHeH-
HBIX KJIETOK A0JKHO OBITE paBHO (m + n) — 1.

Onpenensem crouMoctb mada (em. tabn. 3 u 4). Jlng storo cocra-
BUM MaTpUILy pPELLEHMS:

(25 25 0 0)
0 15 30 15
A(4x4) = 0 0 0 40 S. = 740 py0.

L0 0 0 30



(0 0 0 50

15 10 0 35
B(4x4) = 0 0 30 0 S, = 550 py0.
L0 30 0 0

JlanbHelmii pacyer npoM3BOAMM M0 pe3vjbraraM, MoJyHEeHHbIM
MO0LIM M3 METOA0B. BOo3bMEM 3a OCHOBY OMNOPHBIH MJj1aH, Mojay4eHHbIH
METO/10M CEBEPO-3aMaHOro yrJa.

2. IlpoBepseM METOA0M MOTEHUMAJIOB, SABIACTCA JIM ONOPHBINA MJ1aH
ONTHMAJBHBIM,

Teopema: ecnu s HEKOTOPOro OMOpPHOTO miava X (x;), i = 1,...m;
J=1,...n CYLIECTBYIOT TAKUE YNCA O}, U... 0y U B, Pa... By, uTO B — 0 = ¢
npu x; > 0 n B; — o; < ¢; npu x; = 0, TOo nnan X ABNAETCA ONTHMAIBHBIM,
rae o; — NOTEeHLHANbI MYHKTOB OTIPABICHHUSA, [3; — NOTEHLIMAIBI TOCTHHHILL.

Jlns ka0l HE3aMOJHEHHOI KIETKH ONpeAenseTcs NOTeHLIHAN Z;;,

By —0i—c; =z

OnopHblii nyaH He ABJSAETCH ONTHMAJIbHBIM, €CJIH CYLIECTBYET MOJI0-
YKUTEJIbHBIN MMOTEHLHAI (HE UCTIOJIB30BAHHbIN ).

OnTUMH3aLIMEO MPOBOAT 110 CAMOMY OOJTBLLIOMY YTEPSIHHOMY TOTEHLIMATY.

Jlng Hawero npumepa OMOPHBIA MIAH HE ABJAETCA ONTHMAJIbHBIM,
TAK KaK z3) = 3. z25: =9, z3s =4,z =T, zpp =13, 245 = 3.

JInd KINETKM ¢ MakCHMMaJbHbIM [MOTEHLMAIOM Zi» BBIIEIAEM KOHTYP
nepecyera (cM. Tadn. 3) M noayyvaeM HOBBII ONMOPHEBIi Miax (Tadu. 3).

JIns kKneTku (z42) HEOOXOAMMO BBIAEIMTE KOHTYP (LIMKIT) NEpecYeTa.

KoHTyp nepecuera — 3aMKHyTas JoMaHas JIMHWS, KOTOpas HauYWHAET-
csl B KJIeTke z; > 0 — max. Bee Touku nepernda KOHTYpa JO/DKHBI HaXo-
JUTHCH B 3aMOJIHEHHBIX KJIETKaX, U MMETh yroJ nosopota 90°. dopmaiis-
HOE MEPECceUEHHE HE ABIAETCS TOUKOH KOoHTYpa. Kaaoii BeplinHe KOHTY-
pa NMooYEpeHO NPUCBAMBAIOT 3HAK «+» U «—». JlomkHo cobmonarses ye-
JIOBHE. KOJIHYECTBO « + » PABHO KOJIHYECTBY «—»,



Tabmuya 5

B, B, B, B, KonuuecTro
TYPHCTOB
3 8 9 0
A 25 | 25 >0
10 15 8 0
Az 30 | 30 60
7 6 4 0
A 40 40
3 2 3 ]
Ay 15 15 30
KonmvuecTBo MecT 25 40 30 85 180

B nannyio cBodoaHY10 KIETKY (z; > 0 — MaKCUMaJILHOE) TIEPEHOCST X
MHHHMAJIBHOC 3HAYCHHE W3 CTOHLIUMX B « — » KJIICTKaX. B Leax ED@J‘II{),.E[E-
HUs OajaHca NEpeBO30K OJHOBPEMEHHO 3TO YHCIO NPHOABIAIOT K X,
CTOALIEMY B « + » KJIETKaX M BBIYHUTAIOT M3 Xj;, CTOALIETO B « — » KJIETKAX.
[Tocne 3Toro nojyyaem HOBBIH OMOPHBIA MJaH, /118 KOTOPOro CYIUECTBYET
MaTpHLIA PELLICHHH,

JlaHHBIi, HOBBIH OMOPHBIN MJaH HEOOXOIHWMO MPOBEPHTH HA ONTH-
MaJIbHOCTb, TO €CTh MOBTOPUTHE METOMKY C I1. 2 U J1aJee.

Tema 5. DiieMeHTBI ceTEBOro MJIAHUPOBAHUSA U YIIPABJICHUS B TypU3Me.

B Ttypuctckoii nesteabHOCTH OOJBIIMHCTBO BO3HUKAIONIMX 3a7ad YIAOOHO
MPEACTABIIATh JJII BOCHPHATHS W aHAIW3a B BHJE CETEH, KOTOPHIE MO3BOJISIOT
OTBETUTH Ha J[Ba TJIABHBIX BOIMPOCA: O KAKOTO0 MECTa HEOOXOMMMO MOUTH (IIeNib) U
Kakol myTh ciemyeT wu30path (kak)? TypUCTCKylO JesTE€IhbHOCTh MOXHO
paccMaTpuBaTh KaK COBOKYITHOCTH 3a/ad, MpPEIHAa3HAYCHHBIX U1 TIEPEIBYKCHHS,
CKIIQJMPOBAHUS M PacCTpe/Ie]ICHUs] TOBAPOB, MapIIPyTOB, MHPOPMAIIUA O TOBapax,
MOCTaBKaX W TMOKyHaTessX. HarmsmHOCTh M Joruveckas 00OOCHOBAaHHOCTh METOJIOB
CETEBOTO aHaJIM3a MO3BOJISIOT BRIOPATh JOBOJIBHO €CTECTBEHHBIM MOIX0/] K PEIICHUIO

3agad TypI/ICTCKOI\/JI ACATCIIBHOCTH. CereBnie MOACIN AJIA JIIO,[[eﬁ, HC 3aHUMarOmuxcs



Hay4yHOW paOOTOM, SBJISAIOTCSA OOjee MOHATHBIMU, YEM JIPYTHME€ MOJAEIH, IMOCKOJBKY
JUISL HUX BCE K€ JIydIlle OJUH Pa3 yBUIETh, YEM CTO Pa3 yCIbIIIATD.

B 3HAUMTENBHON CTENEHNM METOJbI CETEBOIO aHaJW3a OCHOBAHbI HAa TEOPHUU
rpaoB - 00JaCTH MaTEeMaTHKH, HA4YaJOM Pa3BUTHS KOTOpPOM sBMJIAch 3ajgada o
KEHUTCOEPIrCcKUX MOcTaxX, cpopMyIupoBaHHas MIBEULIAPCKUM yueHbIM JI. Diinepom B
1736 r. Yepes peky Ilperens, Ha koTopo#t crosul ropoa Kenurcoepr, ceMb MOCTOB
CBSA3BIBAJIM JBA OCTPOBA JIPYT C APYroM. 3ajada 3aKiIFo4yajach B TOM, YTOOBI IPOUTH
10 BCEM MOCTaM TOJIbKO OJIMH pa3 U BEPHYThCS 00OpaTHO K Hayajdy MapuipyTta. Duiep
JI0Ka3ajl Hepa3pelMMOCTh OTOHM 3a1a4H.

B TypucTCKON IEATENTBHOCTH KOMMEPCAHTAM ITOCTOSIHHO ITPUXOJIUTCS PEIIaTh
3a/1a4y NIOMCKA MOKyNaTesleld MPOIyKIHH, TOBAPOB, NUMEIOIIMXCSA B PACIOPSKEHUH Y
NPEANpUATANA, KIMEHTOB-TIOCPETHUKOB Kak Ha Tepputopuu Poccum, Tak U 3a
pybexom. IIpu 3TOM B JBHIKEHMHM TMOCTOSHHO HaXOHATCS JIOAU, ACHBIH, TOBApHI,
JNOKYMEHThI, uHpopmanus. Tak, Hampumep, mocie ONPENCNICHUsS PYKOBOJIUTEIEM
BO3MOHBIX MECT, KOTOpblE HEOOXOJMMO IOCETUTh, BO3HHMKAET 3ajada BbIOOpA
ONTHUMAJIBHOTO MapuIpyTa U3 UMEIOIINXCS, TaK Ha3blBacMasi 3ajjadya KOMMHUBOSDKEDA.

CtpykTypa u3zoOpakenusi 3agaun Ha puc. 1 HaspiBaercs rpadom. ['pad
3alaeTcsd JBYMSI MHOXECTBAMHU: HEMYCThIM MHOXKECTBOM X H MHOXECTBOM f

COACPKAIIUM ITapbl 3JICMCHTOB M3 MHOZKCCTBA X,

Heanopo Apocnaens

pebpo

Mockea Bnagumup

Maneax Camapa

Puc. 1. HeopuentupoBanHbiii rpad 3agauu KOMMHUBOSKEPA



[Ipr »3TOM »5JIEMEHTBI MHOYKECTBA MOTYT NOBTOPSTHCS, a TaKXKe MOTYT
MOBTOPSTHCSL 3JEMEHTHl B mapax. ['pad, 3amanHeiii Ha MHOXecTBax XviU,
ob6o3nauaercs G= (X, U), Eciu s1emMeHThl B apax MHOXKECTBA M HE YIOPSI0YECHBI,
TO Tpad Ha3bpIBaeTCd HEOPUEHTUPOBAHHBIM, B NPOTUBHOM  CiIy4yae -
OPUEHTHPOBAHHBIM, HJIU Oprpadom.

DOneMeHThl MHOKecTBa Jf Ha3pIBalOT BepmiMHaMH rpada, a MHOXKECTBA U -
peOpamu 7151 HEOPUEHTUPOBAHHOTO Tpada u Ayramu s oprpada. Ha miockoctu
rpad 3amaeTcs B BUAE TOYEK (BEPIIMH) U JIMHUM, COSAUHSIONIUX HEKOTOPhIE U3 HUX
(pebep umu ayr).

[IpuBeneM psin onpenenaeHUd s HEOPUEHTUPOBaHHBIX rpadoB. Pebdpo,
Hayajao U KOHELl KOTOpPOI'o COBIAAAr0T, HAa3bIBACTCs METICH. BeplinHbl Ha3bIBAIOTCS
CMEXHBIMHM, WJIA COCEIHHUMH, €CIM CYIIECTBYEeT peOpo, MX coeauusmomee. Eciu
BEpIIMHA SIBJISETCS HAYaJIOM WJIM KOHIIOM pedpa, TO BEPIIMHA U PEOpPO HA3BIBAIOTCS
UHIUAEHTHBIMU. CTENeHbI0 BEpIIMHBI HA3bIBAETCS YMCIIO MHIMJEHTHBIX €l pedep,
CTEIEeHb BEepIIMHBI X 00o3Hauyaercs d(x). BepmmuHa, creneHs KOTOPOil paBHA HYIIIO,
Ha3bIBACTCS M30JIUPOBAHHOM. BepimHa, crenenb KoTopoii paBHa equnuie d(x) = 1,
Ha3bIBACTCS BHUCSYEH, WM TynukoBou. [locrnemoBarenbHOCTh BEpIIMH U pedep, B
KOTOpPOM KOHEeI MpeAbIayliero pedpa COBHAAAeT C HAyajJoM CIEAYIOIIEro,
Ha3bIBaeTCsl MapuipyToM. Yucio pedep B MapiipyTe omnpeneiser ero anuHy. Llensio
Ha3bIBAETCSI MapUIPYT, B KOTOPOM Bce pedpa pa3nuuHbl. ['pad Ha3bIBaeTCS CBS3HBIM,
€ClIn JUIs JTF0OBIX IBYX €r0 BEpUIMH CYLIECTBYET LIETb, COSAUHSIONIAs 3TH BEPUINHBIL.
PaccTossHuem MexJy BepIIMHaMU CBSI3HOTO Trpada Ha3blBaeTcs JJIMHA caMou
KOPOTKOM IIeNu, COeAMWHsIomer BepmuHbl. Jluamerpom Trpada HazbIBaeTCs
MaKCUMAaJIbHOE PACCTOSHHE MEXAY €ro BepIMHaMH. [[uKioM (IIPOCTBIM ITUKIIOM)
Ha3bIBAa€TCs LEMb (MpocTas 1eMb), Hayallo U KOHElLl KOTOpoil coBmanarT. JlepeBom
Ha3bIBAaeTCs CBA3HBIN rpad 6e3 HukioB. I'pad Ha3bIBaeTCS MOJHBIM, €CIH JIFOObIE 1BE
ero BepILHHBI coequHEeHbl peOpoM. ['pad Ha3bIBaeTCs B3BEUICHHBIM, €CIIH KaKIOMY

€ro pe6py IMOCTABJICHO B COOTBETCTBHUEC HCKOTOPOC YMCIIO, HA35IBACMOC BCCOM pe6pa,



HaIlpUMEp PACCTOSTHUE MEXIy IOpOJaMH, CTOMMOCTb WJIM BpEMs IIPOE€31a MEXKIY
HUMH.

OgHuM W3 BaXHBIX NPEUMYLIECTB CETEBOTO MOJCIMPOBAHUS  SBIIAECTCS
BO3MO>KHOCTbh IIOCTPOEHUSI CETEBBIX MOJEJEH, HAMJISIAHO OTOOpaXKaroIUX IMPOLECCH
TYPUCTCKOU JEATEIBHOCTH. PacCMOTpUM HEKOTOPBIE TPUMEPHI.

3adaua KOMMUB0A4cePa

B TypucTCKO#l AESATETHPHOCTH KOMMEPCAHTBI, TOPTOBBIC areHTHl MOCTOSIHHO
POBOST PabOTy MO MOWCKY MapTHEPOB MIIU KJIMEHTOB ISl 3aKJIFOUEHUS JIOTOBOPOB
Ha TOCTaBKy M TIOKYNKy ToBapoB. JlJig pemieHuss STHX 3ajad KOMMEpCAaHTaM
HEOOXOJIMMO BBIC3)KaTh B KOMAHIUPOBKH, BHITIOIHATE BOSIK IO EJIOM CETH TOPOIOB
KaKk 10 Halled cTpaHe, Tak M 3a pyoOexoMm. [loCKONBKY MpPOIOKHTEIHLHOCTD
KOMaHUPOBKA W TPAHCIIOPTHBIE PACXOJbI CIEAYET COKpaIllaTh, TO HEOOXOIMMO
nepes  MOE3IKOM COCTaBUTh KpaTyaWllMid — MapupyT, MpPeayCMaTPHUBAOIINAN
MOCEIICHNE KaXJIOT0 IyHKTa TOJBKO OJWH pa3, M BO3BpallleHHe oOpaTHO. 3amava
KOMMUBOSDKEpa 3aKII0YAeTCs B OMPEICIICHUH TaKOW MOCIEI0BAaTEIbHOCTH 00be3/a
TOpPOJIOB, KOTOpas OOECICUYNT MHUHUMAIBHOE BpeMs Tepee3/ia, Wi MUHUMAIbHYIO
CTOMMOCTb MPOE3/1a, I MUHUMAIILHOE PACCTOSIHUE Tepee3a.

[TocranoBka 3amaun. [lyctek mMeercst m ToponoB. PaccTosiHus Mexay 000
napoit ropo1oB (i, j) u3BecTHbI U cocTaBistot dij, rae i= 1,m; j = 1,n, Eciau npsimMoro
MapuipyTa COOOIIEHHUS MEXIY TOpoJaMH HE CYIIECTBYET, a TaKXKe JUIi BCeX | =)
nosiaraeM, 4to dij=co. Ha 3TOM OCHOBaHHHW pPaCCTOSIHHSI MEXIY TOpoJaMH yJI0O0HO
NPECTaBUTh B BUAE MaTpuilel D pasmeproctd mxn . Eciu ropomaM moctaBuTh B
COOTBETCTBHUE BEPIIMHBI rpada , a COSTUHSIOIINM UX JoporaMm pedpa, TO B TepPMUHAX
Teopuu TpadoB 3aJada 3aKIOYACTCS B ONPEICIICHWHM TaMHJILTOHOBA IIMKIIA
MUHHMAJIbHON JUTMHBI. [ aMHJITOHOB IMKJI BKIIFOYACT BCE BEPIIMHBI rpada POBHO
OMVH pa3, MpUYEM HavajdbHas BEpPIUIMHA COBIANACT C KOHEYHOH, a JITMHA
oTpesieNsieTcs: CyMMoOU JiMH Bcex pedep. Takum oO6pa3zom, HEOOXOIUMO MOCTPOUTH
KOJIBLICBOM MapIIpyT Tpoe3fa BCEX TOPOAOB MHHHMMAJIbHON [UIMHBI, HauWHas C

JAr000r0 MyHKTa U B JTIOOYIO0 CTOPOHY.



[TockonbKy BCero ropojioB N To KOMMHUBOSIKED, BbIEXaB U3 3aJJaHHOTO TOPOAa,
JOJDKEH MOOBIBaTh B OCTANbHBIX (N-1 ropogax Toibko oauH pa3. CiemxoBaTelbHO,
Bcero cymectByeT (N - 1)! BO3MOXKHBIX MapIIPYTOB, CPEIH KOTOPBIX OJWH WM
HECKOJIBKO - ONTHMAaibHBIC. B OONBIIMHCTBE CIy4aeB MOXKHO MPEATOIOKHUTH, UTO
paccTosTHUE MEXKITy TOPOJaMH | | | SBJISCTCS CHMMETPHYHBIM W PaBHO PACCTOSHUIO
oT ropoja i g0 ropoxa j, T. e. dij = dji. PaccTosHHS MEXIy TOpoAaMH 3aIldIleM B
Bujae matpunbl D. Ecnu B 3amaue N ropogos, To D sBieTca MaTpuuen pasMepom
{nxn) ¢ HeorpumarenbHbiMH dieMeHTaMu dij > 0, KOTOpbIe OTOOPAXKAOT JUIMHBI
pedep B ceTH ropoJIoB.

Pemenne 3agaunm MOXKHO TIPEACTaBUTh B BHAC 3aMKHYTOTO KOHTYpa,
MPEACTABIIAIONIETO COOOW KOJBbIEBOM MapmipyT. PeienueMm 3amaum  ABISIETCS
OTIpEe/ICIICHHE KOJIBIIEBOTO MapIIpyTa MUHUMAIIBHOMN JJTHHEI.

Pacnipenenenne TypuCTCKUX areHTOB IO TOPOaM.

Typuctckas ¢pupma mpoaeT TOBaphl B Pa3IMUHBIX TOpoaax. B memsix pa3BuTus
TypuCTCKass (upMa TpoBeTa MApKETHHTOBBIE HCCICNOBaHUS B N TOpoJax W
YCTAaHOBWJIA TIOKYMATEIbHYIO CIIOCOOHOCTh B KaXJIOM TOpOjE€ IO bj YCIOBHBIX
enuHMIl. 3aTeM (pupMa HaHsIAa HA KOHKYPCHOW OCHOBE N TOPTrOBBIX areHTOB IS
MIPOJIBIKCHUST CBOMX TOBApOB Ha TMpoOJaxy B 3TH ropopa. [IpodeccrnoHanbHBIN
YPOBEHb arcHTOB Pa3jIMUYeH U COCTABJISICT JIOJIIO PEa3yeMbIX TOBAPOB I-M arcHTOM.
Kak pacnpemenuTs TOPrOBBIX areHTOB IO TOpojaaM, YTOOBI (upMa TMOTyYHIIa
MaKCUMAaJIbHBIN JOXO OT MPOJaku TOBAPOB?

BBenem ynpasastoriue nepeMernbie xij. Ecnu | areHT HampasiieH |-il Topoj, TO
xij = 1, 0, B npotuBHOM ciyuae. Beeaem mapamerp dij = aibj kotopsiit onpenenser
00bEM TOBAPOB, PEATM3YEMBIX | -M TOPTrOBBIM areHTOM B | -M TOPO/IE.

MaremaTtudeckas MOJICIb 3aJ]a4u UMEET CISTYIOIUA BU/I:



x € {0, 1}

Haiitu Takue Xij, KOTOpble HpPHU YCIOBUAX-OTPAHUYCHUSX OOCCHCUMIIH OBl

MaKCHMAJIbHBIA TOXO/T OT MPOJIa’Kh B COOTBETCTBHUU C 11€JIeBOM (PYHKITUEH

F=
i

R
F dyx; —» max.
= g

"
[lepBoe u BTOpOE YCJIOBHUSI OTpaHUYECHHI (POpPMATU3YIOT HaIpaBlICHUE B
KaXXIbIid TOPOJ] TIO OJTHOMY arcHTy.
[IpeacraBineHHass MaremaTtuueckass MOJENb COOTBETCTBYET 3ajJaye o
HA3HAUYCHUSIX M MOXET OBITh pelleHa BEHIePCKUM METOJIOM WA METOJ0M

IIOTCHIIMAJIOB.

Dopmuposarue onmumMaibHO20 Wmama WlVDI/lCWlCKOIZ d)uprz

Typucrckas ¢upma mnpoBera HE3aBUCUMBIM aHaIW3 CBOEH paldOThl H
yCTaHOBWJIa  MPO(ECCHOHAIIBHYI0  HEKOMIETEHTHOCTh  YacTH  COTPYIHHUKOB.
[IpoBenenHble (PUHAHCOBBIC pacYEeThl IMOKA3adM HEBBITOAHOCTH OOYUYEHHS ITHX
cOTpyaHUKOB. DupMa 00bsIBUIIA KOHKYPC HA 3aMElIeHNEe BaKaHTHBIX JOJIKHOCTEH U
npoBena or6op 300 uemoBek u3 15 000 mpeTeHIEHTOB, MOCKOJbKY OOy4YeHHE
HEKOMITETEHTHBIX COTPYIHUKOB OYE€Hb JIOPOTO.

Ha ¢upme umeercss N rpymnn pa3audHbIX JOJDKHOCTEH: TPOJIABIIOB, KACCUPOB,
MEHE[KEPOB, OyXTaJITepOB, KOMMEPCAHTOB, MAapKETOJIOTOB, B KaXXIOW U3 KOTOPBIX
10 bj BakaHTHBIX €IUHHMIL, | = 1, N,

[IpereHeHThl  NPOXOAWIM  TECTUPOBAHME  HA  MPOQPECCHOHAIBHYIO
MPUTOAHOCTh, TIO pe3yJbTaTaM KOTOPOTO WX pasznensiium Ha N rpynn mo Qi

KaHIUAAaTOB B Kakaou rpymme, i= 1, n . J[iIsg kaxaoro KaHauaaTa u3 i-ol TPyIs



HEOOXOUMBI JIOTIOJHUTEIbHBIC 3aTPaThl Clj, HA 00yUEHUE IS 3aHATUS JOJDKHOCTH.
Ecnu cij = 0, mpeTeHAeHT COOTBETCTBYET JOJDKHOCTH, a eciii cij # 0 , MpeTeHICHT He
MOXET BOOOIIE 3aHMMaTh paccMaTpUBaEeMyl0 JOKHOCTh. HeobOxomumo Tak
pacnpenenuTh OTOOPAaHHBIX KaHIUIAATOB MO TOJDKHOCTSIM, YTOOBI 3aTpaThl Ha WX
oOydeHne ObUTH O MUHIMAJTBHBIMU.
MaremMaTH4YeCKyI0 MOJEINb 3aJa4i MOXKHO 3alHCaTh TaK:
i

{]
C=% X cjxy — min,
i=1j=1

[==]

J=l

& —_
Exﬁ='ﬁj! ..I':=Irﬂ!
i=|

M "

Eﬂr= Ebl

| Xy =0, i=l,m j=1n

Pemrenue stoM 3agauM MOKHO TMOJIYYUTh C MOMOIIBIO METOJIOB JIMHEHMHOTO
MPOrpaMMHUPOBAHUSA, B YACTHOCTH METOJOB PELICHUS TPAHCIIOPTHOM 3a1a4u WU

BEHI'E€PCKUM METOJOM.
Tema 6. UrpoBbie MeTOAbI B TYpU3Me

B xomMepueckon AeATeNbHOCTH MPUXOAUTCS PUHUMATD PELICHUS, YUYUTHIBAS
MHOECTBO (DaKTOPOB pa3iaMuHOM mNpupoasl. [lpuueM cnemudpuka KoMMeEpUECKOi
JESITEIbBHOCTH TaKOBa, YTO YYUTHIBAEMbIE MpPH MPUHITHM peEleHUl (pakTopsl
HEpeaKo 00JalaloT TaK HA3bIBAEMbIM CBOMCTBOM HEONPEIEIEHHOCTH, MOCKOJIBKY
HENb3sl 3apaHee OINpEAEIUTh TOYHO, KAaKOBO OyAeT 3HAa4€HHWE TOT0 WJIM HHOTO
dakropa mwnu nokasarens. OTclo/la CIeAyeT, YTO M pe3ysbTaT NPUHATUS PEIICHUs

TaKke Oyaer 001a1aTh CBOMCTBOM HEOIPEIEIEHHOCTH.



Hanpumep, o0beM npojaxu B 3HAYUTEIbHOW CTENEHW 3aBUCUT OT CIIpoca
HAaceJIeHUs Ha TOT WM MHOM ToBap. Copoc, Kak M3BECTHO, SIBISETCS BEIMYHHOU
CJIy4aiiHOM, CJIEeI0BaTEIbHO, €T0 3HAUYEHUE MMEET HEKOTOPBIM pa3dpoc U sBIAETCS
TOYHO HEONpeJeieHHbIM. HeonpeneineHHOCTh 3HA4eHWH pa3inyHbIX (HaKTOpOB
MPUBOJUT K TOMY, YTO PEKOMEHAALMHU IO PEUIEHUIO TPOOJIEMBI HE MOTYT OBITH CTOJIb
K€ YETKMMHU U OJHO3HAYHBIMH, KaK B CIIy4asX IOJHOW OIPeNeIeHHOCTH. B mponecce
IIOMCKA PELIEHUN NOSIBIISIFOTCS BO3MOKHBIE BAPUAHTHI pemeHni. [loaTtomy npunsTue
pELICHUs] COCTOUT B BBIOOpPE HAMTyUIIET0 BApUAHTA U3 UMEIOIIUXCS.

B Hacrosmiee BpemMss MHOTME pelIeHUs B TYPUCTCKOU NEATEIbHOCTH - 3aKa3 a
IIOCTAaBKYy TOT'O WJIM MHOTO BHJIa TOBAPOB, 3aKJIIFOYEHUE JOTOBOPOB C MOCTABIIMKAMH,
paclpelesieHue JIIOAEM B YUPEKIACHHUAX [0 JOJDKHOCTSAM WM ONEpauusM,
YIPaBJICHHAE IBUKEHUEM TOBAPOB - BCE K€ HE ONTUMAJIbHBI.

[IpuHATHE pEmIEHMNM B 3TOM Cly4yae SBISAETCS HCKYCCTBOM M B CHJIBHOM
CTETIEHU 3aBUCUT OT CYOBEKTHBHBIX KaueCTB JIMLA, NPUHUMAIOUIETO pEIICHUE.
OgHako B yCHOBHUSIX  IOMPOKOIO  PAa3BUTHUS  KOOIEPALMH,  YCIOKHEHUS
IPOU3BOJCTBEHHBIX CBSI3€M C MOCTAaBUIMKAMU TOBAPOB HAPOJIHOTO MOTPEOJCHUS H,
HaKOHEIl, PELICHMUA 3a1ad [0 YBEIWYEHUIO aCCOPTMMEHTAa M KadyeCcTBa TOBAPOB B
TOPrOBOM CETH W CTpPEMJICHUS K OoJiee MOJHOMY YJOBIJIETBOPEHHIO MOTPEOHOCTEN
HACEJICHWsI NPUBOIAT K TOMY, YTO OTBETCTBEHHOCTb YEJIOBEKA 3a ITOCIECACTBHUSA
IIPUHAMAEMBIX PEIICHUWM MHOrOKpaTHO Bo3pocna. [lpm 3TOM, HecMoTps Ha
OTCYTCTBHE IIOJHOW OIpPEAENIEHHOCTH, HEOOXOIUMO MPOBOAUTH KOJIUYECTBEHHBIN
aHaJli3 U Ha €ro OCHOBE MPUHUMATh TO UJIM MHOE, HO 0OOCHOBAaHHOE pEIlICHUE.

B Hacrosiniee Bpemsi pa3paboTaHbl CHElMalbHble MAaTEMaTUYECKUE METOJBbI,
npeaHa3HaYeHHbIE JJ11 00OCHOBAaHMS PEIICHUH B YCIOBUAX HeEONpeiesieHHOCTH. B
HEKOTOPbIX, HanboJIee MPOCTHIX, CAYyYasixX TH METO/bI MO3BOJISIOT HAMTH MHOKECTBO
peleHuil 1 BeIOpaTh U3 HUX ONTUMAajbHOE. B 0Ooliee CIOXKHBIX CiIydasX 3TH METOIbI
JIAl0T BCIIOMOTaTeIbHbIA MaTepHall, MO3BOJISIOUINI TTy0ke pa3o0paThCsi B CYIIHOCTH

SIBJICHUU U OLICHUTHh KaXXJI0€ N3 BO3MOKHBIX pCH_ICHI/Iﬁ C PAa3JIMYHBIX TOYCK 3PCHUA,



B3BECUTh €r0 MPEUMYLIECTBA U HEAOCTATKA U B KOHEUHOM CYETE MPUHATH €CIIU HE
SIMHCTBEHHO MPABWILHOE, TO TI0 KPaitHEeH Mepe 0IM3K0oe K ONTUMAILHOMY PEIICHHE.
B Typuctckoil neATenbHOCTH NPUXOAUTCS NMPUHUMATh PEUICHUSI B YCIOBUSX
MPOTUBOACHCTBUSL ~ JPYrOM  CTOPOHBI,  KOTOpass  MOXET  MPECIIeIOBAThH
MIPOTHUBOIIOJIOKHBIC WIJIM WHBIC TICJIH, TOOMBATHCSA NPYTUX MyTeH JOCTWIKEHUS IICIIH,
MPEMATCTBOBATh TEMU WJIM UHBIMU JECUCTBUSIMH WM COCTOSIHUSMH BHEIIHEN CpEIbI
JOCTHIKEHUIO HAMEYEHHOM 1enu. [IpuyeM 3T npOoTHBOAEUCTBUS TPOTUBOIIOIOKHON
CTOPOHBI MOTYT HOCHUTh TACCHUBHBIM WJIM aKTUBHBIM XapakTep. B Takux ciydasx
MPUXOAUTCS YUYUTHIBATH BO3MOXKHBIE BAapUAHTBl IIOBEACHUS IPOTUBOIIOJIOKHOU
CTOPOHBI, OTBETHBIE JICCTBUS, BO3SMOKHYIO PEAKIIUIO U COOTBETCTBEHHO UCXOBI.

HeobxoaumocTh 0OOCHOBaHMS ONTUMAJBHBIX pEHICHUH B KOHMIUKTHBIX
CUTyallUsIX TMpUBEJIAa K BO3HUKHOBEHUIO TeOpuH wurp. Teopus wurp - 23TO
MaTeMaTH4ecKass TeOopusi KOH(PIUKTHBIX cUTyaluid. OCHOBHBIMH OTIpPAaHUYCHUSIMU
OTOM TEOPUM SIBJISIOTCA NPEAIOIOKEHUE O TMOJHOM «UIACAIBHON» Pa3yMHOCTHU
NPOTUBHUKA W TMPHUHITHE TPHU pa3penieHud KoHQIUKTa HamboJiee OCTOPOKHOTO
pELICHUS.

OCHOBHBIE TTOHSTHUSI TCOPUU UTP.

Kondauktyromnime cTopoHbl Ha3bIBAIOTCS UTPOKAMU, OJHA pPeaiu3alusi UTPHI -
MapTUEN, UCXOJI UTPHI - BBIMTPHILLIEM WJIA IPOUTpbILIEM. Pa3BuTre UTrpbl BO BpEMEHU
MPOUCXOAUT TOCIEAOBATENBHO, MO 3TalaM WM XoJaMm. XOJAOM B TEOPUU HIP
HA3bIBAIOT BBHIOOP OJIHOTO M3 MPETyCMOTPEHHBIX MPaBUJIAMHU UTPHI JEHCTBUSA U €TO
peanu3aiuio. XoJbl OBIBAIOT JWYHBIE W ciaydaiiHble. JIMYHBIM XOJ0M Ha3bIBAIOT
CO3HATEJIbHBIA BBHIOOP UTPOKOM OJHOTO M3 BO3MOXKHBIX BapHAHTOB JICUCTBHUS U €TO
ocymiecTBiaeHue. CraydallHBIM XOJOM Ha3bIBAlOT BBIOOP, OCYIIECTBISAEMBIA HE
BOJICBBIM pEIICHUEM HWIPOKa, a KaKUM-JTMO0O MEXaHM3MOM CIIydyaHOro BhIOOpa
(bpocaHue MOHETHI, TTACOBKA, CAa4ya KapT U T.I1.).

OnHUM U3 OCHOBHBIX MOHSATUN TEOPHUM UTP sBiIsieTca cTparterus. Ctparterueit
UTPOKa HAa3bIBACTCSI COBOKYIHOCTh TIPaBWJI, OMNPEACNSAIONIUX BBIOOpP BapuUaHTa

I[CﬁCTBPIﬁ IIpU KaXXJI0M JIMYHOM XOJC 3TOI'0 UTPOKa B 3aBHCHUMOCTHU OT CHUTYyallUH,



CJIIOKMBIIEHCSA B mpouecce Urpbl. ONTUMaIbHOM CTpaTeTHEed WIPOKa HA3bIBACTCS
Takas CTpaTerusi, KOTopass IPU MHOTOKPATHOM MOBTOPEHHHM WIPHI, COJEpKalen
JUYHBIE WU CIIy4ailHble XOJbl, 00eCHeurBaeT UIPOKY MAKCHUMAJIbLHO BO3MOHBIM
CPEIHUI BBIMTPHILI WM MUHUMAIbHO BO3MOKHBIN CPEAHUN TPOUTPHIL.

B GonpmmHcTBE KOHGIMKTHBIX CUTyallMi MPH BBHIOOpPE pa3yMHOW CTpaTeruu
MPUXOJINUTCS TMPUHMMATh BO BHUMAaHUE HE OIWH, a HECKOJBKO IIOKa3aTelied u
daktopoB. Ilpudem cTparerus, oOnNTUMajdbHas TIO OJHOMY IIOKa3aTelto,
Heo0s13aTeNbHO OyIeT ONTUMATBHOU U MO IPYTUM.

B 3aBHUCHUMOCTH OT IPUYMH, BBI3BIBAIOIINX HEOMPEAECICHHOCTh CXOAOB, UTPbI
MOYHO Pa3JeIUTh Ha CIEAYIONUE OCHOBHBIC TPYIIIIbI:

- KOMOMHATOPHBIE UTPHI, B KOTOPBIX MpPaBUJia IaI0T B MPUHIIUIIE BO3ZMOXKHOCTh
KOKJIOMY WIPOKY MPOAHAIM3UPOBATh BCE Pa3HOOOpa3HbIE BapHaHThI CBOETO
MOBEJICHUS] U, CPaBHMUB 3TH BapUaHThI, M30paTh TOT W3 HHUX, KOTOPHIA BEIET K
HaWJydllleMy JJIsI 3TOrO0 Wrpoka ucxoay. HeompeneneHHOCTh uCXoAa CBsi3aHA
OOBIYHO € TEM, YTO KOJHMYECTBO BO3MOXHBIX BAPUAHTOB IIOBEICHHUS (XOJOB)
CJIMIIIKOM BEJIMKO U TPAKTUYECKH HMIPOK HE B COCTOSHMHM HMX BCEX Mepedparh u
MPOAHAIN3UPOBATD;

- a3apTHBIE UTPHI, B KOTOPBIX HCXOJ OKa3bIBAETCS HEOINPEIEIECHHBIM B CHITY
BIIUSIHUS PA3IMYHBIX CIIy4alHBIX (DAKTOPOB. A3apTHBIE UTPHI COCTOST TOJBKO U3
CIIy4yallHbIX XOJIOB, MPU aHAJIN3€ KOTOPHIX NPUMEHSETCS TEOPHUS BEPOSATHOCTEH.
A3apTHBIMU UTPaMU TEOPUS UTP HE 3aHUMAETCS;

- CTPAaTeTMYECKUE WIPbl, B KOTOPBIX IOJHAs HEOMNPEIEICHHOCTh MCX0/1a
BbI3BAHA TEM, YTO KaXIblii M3 UIPOKOB, MpPUHUMAs pelieHne O BbIOOpE
MPEACTOSAIIETO XO/Aa, HE 3HACT, KaKOW cTpareruu OyAyT MpUICPKUBATHCS APYTHE
YYaCTHUKHU UTPBI, IPUYEM HE3HAHUE UTPOKA O MOBEJACHUU M HAMEPEHUSIX MapTHEPOB
HOCUT TPUHIIMIHUATIBHBIA XapakTep, TaK Kak OTCYTCTByeT uHdoOpMalus o
MOCJEAYIOIINX ICUCTBUSX MPOTUBHUKA (TapTHEPA).

CyliecTByIOT UIpbI, coOdYeTarolmue B cebe CBOHCTBA KOMOWHATOPHBIX H

a3apTHBIX UTP, CTPATETUYHOCTh UT'P MOXKET COUETATHCS ¢ KOMOMHATOPHOCTHIO | T.]I.



B urpe mMoryt cTajikuBaThCs MHTEPECHI IBYX WM Oojiee UrpokoB. Eciiu B urpe
YYacTBYIOT JIBa MTPOKa, UTpa HA3bIBACTCA MApPHOM, €CIM YHUCIO UTPOKOB OOJBIIIE
JIBYX - MHOYXECTBEHHOM. YUYaCTHUKH MHOKECTBEHHON HIPbl MOTYT 0Opa30BHIBATH
Koanuiuu (MOCTOSHHbIE WM BpEeMEHHbIe). MHOXECTBEHHass urpa ¢ JByMs
IIOCTOSTHHBIMUA KOIMLMAMU IPEBpaliaeTcs B MapHyr0. [lapHble UIpbl MOJIy4dWiIu
HanOOoJIbIIIEE PACTIPOCTPAHEHHE B MPAKTUKE aHATN3a UTPOBBIX CUTYaIUH.

Paznuyaror urpsl u no cymme Beurpeima. Mirpa HazpiBaeTcst UTpou ¢ HyJIEBOU
CyMMOM, €CJIH Ka)KJIbli MI'POK BBIMTPHIBAET 3a CUET JAPYIMX, a CyMMa BBIMIpHIIIA
OJIHOM CTOPOHBI paBHA IPOUIPHILLY APYrol. B mapHOM urpe ¢ HyJIeBOW CyMMOU
MHTEPECHl UTPOKOB IPSMO NIPOTUBOMOJIOKHBI. [lapHas wurpa ¢ HyneBoM CyMMOHN
HA3bIBACTCsl aHTArOHMCTUYECKOM urpoi. Hambosee moiaHO uccnenoBaHbl B TEOpUU
UTP AHTAarOHUCTUYECKHE WIpbl. Wrpbl, B KOTOPBIX BBIMIPHIII OJHOTO HUIPOKA M
IPOUTPBILI JIPYTOTO HE paBHBI MEXAYy COOOM, HA3bIBAIOTCS WIPAMHU C HEHYJIEBOU
CYMMOW,

B 3aBHCMMOCTHM OT 4mMciia BO3MOKHBIX CTPATETHM UIPHI JIEIATCS HA KOHEUHBIE
u OeckoHeuHble. rpa Ha3piBaeTcsi KOHEUHOM, €CIIM y KaXJOT0 HIPOKa HMeeTcs
TOJIbKO KOHEYHOE YuCiIo cTpaTeruil. Mirpa HaspiBaeTcst 0€CKOHEUHOM, €CIIU XOTS OBl y
OJIHOTO UTPOKA UMeEETCs OECKOHEYHOE YMCII0 CTPATErHil.

Ilo xonu4ecTBy XOAOB, KOTOPBIE NEIAXOT WUIPOKU I JOCTHXKEHUS CBOUX
nesneil, Wrpsl OBIBAIOT OJHOILIArOBble W MHOTromaroBble. OJHOIIATOBBIE HIPHI
3aKJIIOYAIOTCA B TOM, YTO UIPOK BBIOMpPAET OJIHY M3 JIOCTYIHBIX €My CTpaTeruii u
JIEJIAeT BCEr0 OJWH-CAUHCTBEHHBIM XOJ. B MHOromaroBbIX HIpax HWIPOKH I
JOCTHKEHHUSI CBOMX LEJEH JENAIT MOCIEI0BATENBHO PSAJ XOHOB, KOTOPHIE MOTYT
OTPaHUYUBATHCS MPaBUIIAMH UTPBI JIMOO MOTYT MPOJOJDKATHCS 0 TEX IMOp, MOKa y
OJTHOTO U3 UTPOKOB HE OCTAHETCS PECYPCOB ISl IPOIOJKEHUS UTPHI.

B nocnennee Bpemsi moiayduiau OOJbIIOE PACIIPOCTPAHEHUE TAK HA3bIBA€MbIE
JIeJIOBbIE UIphI. /[lenoBas Urpa UMHTHPYET B3aUMOJIECHCTBHUE JIIOACH U NPOSABISETCS
KaK YIIPaXXHEHHE B MOCIEA0BATEIbHOM NPUHITUN MHOKECTBA PELIEHUN, OCHOBAHHOE

Ha HeKOTOpOﬁ MOACIIN TypHCTCKOﬁ ACATCIIBHOCTU W HAa HWCIIOJJHCHUM YYACTHHKaAMHU



UTPbl KOHKPETHBIX POJIEH-IOJDKHOCTEW. JlemoBble WIrphl NpEeIHA3HAYEHBI IS
BOCIIDOM3BEIEHUS W  COIVIACOBAaHUS KOMMEPYECKMX HMHTEpecoB. B  ocHOBe
KOHCTPYKIIUU UTPBI JIEKAT B3aUMOCBS3b PECYPCOB M MCIOJb30BaHUE 3HAHUI 00 MX
BO3MOXHOCTSIX. JIenoBble HWIphl HWMHUTHUPYIOT OpPraHU3alMOHHO-3KOHOMUYECKHUE
B3aHMOJICHUCTBUS B PA3JINYHBIX 3BEHBAX TYPUCTCKUX OPTraHU3ALMMI U MPEINPUSITUN.

DJleMEHTaMl UTPOBOM MOJIENU SIBJISIFOTCS: YYaCTHUKH WTPbI, IIPaBUJIA WUIPBI,
UHGOPMAIIMOHHBI MAaCCUB, OTPAXKAIOIIUN COCTOSHHE M JBU)KCHHE PECYPCOB
MOJICTIUPYEMOM XO35IMCTBEHHOW CUCTEMBI. [[penMyIiiecTBa UTPOBOM UMHUTALIUU TIEPET
peasbHbIM 0OBEKTOM TaKOBBI: HATJISAHOCTH MOCIEACTBUNA MPUHUMAEMBIX PEIICHUH,
NEepPEMEHHBIM MacmTad BPEMEHH; MOBTOPEHUE MMEIOIIETOCS OMNbITa ¢ U3MEHEHUEM
YCTaHOBOK; IEPEMEHHBIN MACIIITa0 OXBaTa TYPUCTCKUX SIBJICHUN U OOBHEKTOB.

OCHOBHBIMM  HAIIPABJIICHUSIMA  UCIIOJIB30BAHUS JIEJIOBBIX WIP  SABISIOTCS
cieayromue:  yd4eOHbId  MpoIecc, Hampumep OO0ydeHHE  MOJICIUPOBAHUIO
KOMMEPUYECKUX OIEepalyi; aTTecTauus MEepCOHANIA, IPOBEPKA UX KOMIIETEHTHOCTH;
Hay4YHBIC HCCJIEI0OBaHUs; pa3paboTka OM3HEC-TUIAHOB.

B nenoBbIX urpax urpokam oObIYHO 3a/1al0TCSI HAYaAJIbHBIE YCIIOBHUSA, B KOTOPBIX
OHM HaXOJATCS, COOOIAIOTCS TIpaBWiIa TPOBEICHUS UTPHI, MPEACTABISIOTCA
BapUaHThl BO3MOXKHBIX PELIEHUN M OLIEHKa MX MociencTBuil. B urpe ob6s3arenbHO
IPUCYTCTBYET «BEAYLIUI», KOTOPBIM PYKOBOAUT HUIPOM, OLEHUBAET NPUHATHIC
UTPOKAaMH PELIEHUs], COCTOSHMS, B KOTOPBIX OHM MOTYT HaxXOAUTHCA B MPOLECCE
UTPbI, ¥ ONPEAEIISIET BEIMTPHILIN U IPOUTPHIIIN IO UCXOaM UTPBI.

IIpyuBeneHHBIN NEPEUYEHD CYLIECTBYIOIMUX B HACTOSALIEE BPEMs UID JAJIEKO HE
MCUYEPIaH.

Pemenus, mpuHUMaemMple B KOMMEPUYECKOM JESITEIbHOCTH, HAIPABJICHBI, KaK
MpaBUJIO, HA YJIOBJIETBOPEHHUE ONPEICICHHBIX MOTPEOHOCTEN HACENEHUsI U CBA3AHbI
OOBIYHO C paCTPEIEICHUEM PECYPCOB MPEANPUSITHS: TOBAPOB, JACHET, JIOACH U T.1.

IIpumep 1. PaccMOTpuM TMOCTAaHOBKY U pEIICHHE CIEAYIOUIEH 3ajlayu.
Kommepueckoe npeanpusaTie 3aKiI0uniIo JOroBOp Ha HEHTPAIU30BAHHYIO MTOCTABKY

oBoed u3 rerui] Ha cymmy 10 000 py0. exeqneBHo. Ecnu B TedeHne qHS OBOIIU



HE TIOCTYMaroT, Mara3ud umeeT yObITku B pasmepe 20 000 pyO. OT HEBBINOJHEHUS
IUIaHa TOBapooOopoTa. Mara3uH MOKET OCYIIECTBUTh CAMOBBIBO3 OBOILEH (hepmepa.

JIns 3TOro OH MOKET CJIeNaTh 3aKa3 B TPAHCIIOPTHOM MPEANPUITHH, YTO
BBI30BET JOIMOJIHUTENbHbBIE pacxo bl B pazMepe 500 py0. OnHako ONBIT MOKA3bIBAET,
YTO B MOJIOBHHE CIIy4aeB MOCJIaHHbIE MalllMHBI BO3BpaInaTcsa 6e3 oBoriei. MoxHO
YBEJIMYUTh BEPOSTHOCTh TMOJy4YeHus oBomed ot depmepa no 80%, ecnu
NpEABAapUTEILHO  IOCBUIATh  TyJa CBOEro0  MPEACTaBUTENsS, YTO  Tpedyer
JOTIOJTHUTENBHBIX pacxoa0B B pazmepe 400 py6. CyiiecTByeT BO3MOKHOCTh 3aKa3aTh
JTHEBHYIO HOPMY OBOIIIEH Y JIPYTrOTO HAJIEAKHOTO MOCTABIINKA - TUIOJJOOBOITHOM Oa3bl
no noBbllieHHOM Ha 50% mnenHe. OmHAako B 3TOM Ciydae, KpOME pacxXoOJIOB Ha
tpancnopT (500 py0.), BO3MOKHBI JOMOJHUTENbHBIE U3JEPKKU B pazmepe 300 pyo.,
CBSI3aHHBIC C TPYAHOCTSIMU peajiu3allid TOBapa, €CJIU B TOT K€ JEHb MOCTYIUT U
LHEHTpaJIn30BaHHasi mocTtaBka oT ¢epmepa. Kakoil crpaTermu  HaJIeKUT
MPUAEPKUBATHCSI Mara3uHy, €ClI 3apaHee HEU3BECTHO, MOCTYIUT WA HE MOCTYIIUT
LHEHTpaJIN30BaHHAs TOCTABKA.

I[loctpoum  wWrpoByro MOJ€JIb O3TOW  3amadyd. Wrpokamu  SIBIISIFOTCA
MPEACTABUTENIN Mara3uHa U MoCTaBIINKA.

[lepeuncnum cTpaTteruu MepBOro Urpoka - MOCTABIIUKA.

IT11 — mocraBka cBOEBpEMEHHaA,

[12 - mocTaBKM HET.

V¥ Mara3uHa UMEIOTCS YEThIPE CTPATETHH MOBEACHUSA:

MI - oxxuaaTh mocTaBKy, HE MPUHUMAS JOTIOJHUTEIBHBIX MEp;

M2 - nocnarh K MOCTaBIIUKY CBOM TPaHCIIOPT;

M3 — nocnath K MOCTaBUIUKY IPEICTABUTEINS U TPAHCTIOPT;

M4 — 3aka3atrh MOCTABKY Yy IIOJJOOBOIIIHOM Oas3bl.

Bcero Bo3M0kHBI 8§ COBMECTHBIX CUTYallUid, KOTOPbIE IIPEICTaBIEHbI B Ta0. 1.



3aTpathl MarauHa, pyo.

Taomuna 1

Cromn- Vourkd | Tpawe- | Komauiu-|Hagepsku Bearo
CHTYauHH MOCTE | OT HETIO- | MOPTHBIE | POBOUHMIE | OT peanu-| .
OBOLWEH | CTABKH | HADEPHKH | HATEDHREW | AL HH
1 10 000 0 0 0 0 10 Q00
2 0 20 000 0 0 0 20 000
3 10 000 0 500 0 i] 10 500
4 5 000 10 000 500 0 ] 15 500
5 10 000 1] S0H) 400 1] 10900
1] 8 (00 4 000 300 400 0 12900
7 25 000 0 00 0 300 25 800
] 15 000 0 500 0 0 15 500

JUist Toro 4ToObl Jierdye ObLIO pa3o0paThCs B CIOKHUBIIMXCS CUTYALMSIX U T10
BO3MOYKHOCTH OLICHUTBH UX, COCTABJAIOT IUIATEKHYIO Marpuly. Marpuma umeer m
CTPOK - IO YMCIY CTpaTeruil IepBOro UrpoKa U N CTOJIOLOB - MO YUCIY CTpaTErui
BTOpOro wrpoka. Ha mepecedeHumu i-0il CTPOKM |-TO CTOJIONA CTABUTCS TUTATEX
BTOPOTO WIPOKa IEPBOMY B CHTYallMH, KOTJa NPUMCHEHBI I-S W J-S CTpaTeruu
UrpokoB. Eciiv B JaHHOW CUTyallMd BBIUTPBIBAET BTOPOWM UTPOK, TO IJIATEX Oyaer

UMETh 3HaK «MuHYyC». [lnatexxHas MaTpulia JaHHOW 3a7a4M IpeicTaBieHa B Ta0.2.

Tabmauma 2
Crparterds depMepa
CTpaterss Marauua
I, I,
M, —10 000 =20 000
M, —10 500 ~15 500
M, ~10900 ~12900
M, —25 800 —15 500

Bribop crTparernu Mara3uHa 3aBUCHUT OT HaJexHOCTH (epmepa Kak
MOCTAaBIIUKA TPOIYKIIMH, KOTOPYIO MOXHO OLICHHTh BEIMYMHON BeposTHOCTH Pl.

Tornma Benmnuuna p2 = 1 — P1 npencrapisieT BEIUYMHY HEHAJEKHOCTH MOCTABIIMKA.



IIo JaHHBIM Ta0J1.2 MOKHO COCTaBUTD YpPaBHCHM: 3aTpaT MarasnHa E ot HaJCKHOCTH
ImocCTraBIIMKA AJIA K&)I(I[Oﬁ CTPAaTCrnu Mara3vHa.

M1: E(p1) = 10 000 P1 + 20 000 (1 - P1);

M2: E(p1) = 10 500 P1 + 15 500 (1 — P1i);

M3: E(pl1) = 10900 P1 + 12 900 (1 — pl);

M4: E(pl) = 25 800 P1 + 15 500 (1 - P1).

Ecnu cBoeBpeMeHHasi mocTaBKa OCYIIECTBIISIETCS ¢ BeposATHOCThiO 0,4, Toraa
OKHMIACMBIC 3aTpaThbl Mara3nHa COCTaBAT COOTBCTCTBCHHO!

M1: E(0,4) =10 000« 0,4 +20 000 « 0,6 = 16 000 pyO®.

M2: E(0,4)=10500+0,4+ 15500+ 0,6 =13 500 py0.

M3: E(0,4)=10900+ 0,4+ 12900 * 0,6 = 12 100 py6.

M4: E(0, 4) =15 800 +0,4 + 15 500 * 0,6 = 19 620 py0.

Takum 00pa3oM, MUHUMAJIBHBIE PAacXO/bl MarasuH IOHECET B TOM Cliydae,
CCJIN ITPUMCT CTPATCTHUIO M3, T.C. HC TOJIBKO ITOHJIET q)epMepy ABTOTPAHCIIOPT, HO U

OTIIPAaBUT TyJa CBOCTO ITPCACTABUTCIIA.



