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BBenenne

B mannoM MeToaMYeCKOM IIOCOOHH OIMUCAHBI U 0OOOIIEHB! JIEKIINH 110
Teopun Urp, npouuntanubie Ha Jlermeit Onummuamuoi Illkone B 2016
rOLLy.

Kypc opuentupoan Ha MKOJLHAKOB 8-11 KJIaCCOB U MPOCTO BCEX
TeX, KTO HHTepecyeTcs Teopueil urp. lanuwiit Kypce He TpebyeT mpeaBa-
PUTEJBHONR MATEMATHYICCKON W IKOHOMHUYECKON MOJATOTOBKH.

O uém ke maHHBIN Kypc?

Yo Takoe ucc/IeI0BaHNE Oepalnii’ DTO He Te OIePaIud, B KOTOPBIX
KOT'O-TO Pa3pe3aroT U BHITAIEHHOE MCCJIEIYIOT.

HUccnenosBanue omeparnuii — npuMeHeHne MaTeMaTHYECKUX, KO-
JINYECTBEHHBIX METOJOB JIjid 0OOCHOBaHHS PeIIeHuil BO BceX 00JIacTsAX
HeJIeHAIIPABICHHON YetoBevuecKoii gesareabHocTu. MecremoBanne onepa-
U HAYUMHAETCs TOIJ1a, KOIJIa JIJid OOOCHOBAHUS PEIIeHUI IPUMEHAETCsI
TOT UJIA APYTroil MaTeMaTUu4eCKUil amnmapar.

Hy, uro Takoe urpa, B IpUHIIHIIE, BCE CJBIIAIN, 1A U CTATKABAJICH C
pasJIMYHBIME UI'paMu He pa3. Ho Kak cBs3aHbI HccieoBaHue oneparuit
u urpei? U npuaém ke 37ech MareMaTuka?!

Hauném ¢ riiaBHOTO BOIpoca — UTO Ke BOOOIe TaKoe TeopHUs Urp?

Nrpa naunnaercd BCAKU pas3, KOrJA JIIOAH KAK-TO HBITAIOTCH B3au-
MOJAEHCTBOBATH JAPYT € JIPYTOM.

Pomeo u IzKyaberTa chirpa/id B UIPY «1aBail MOXKEHUMCS», HO H3-3a
HEIOTHOM HHMOPMAINHT, 1a U APYTrUX (PaKTOPOB, HpoUrpasn oba.

Bries:kas u3 moMa Ha paboTy, KaXKIbIH yIACTHUK JOPOXKHOTO JIBH-
KeHusd Hurpaer B HUI'DY BSaHMOﬂeﬁCTBHH C OCTaJIbHBIMH Y4YaCTHUKAMHU,
ObITasgCh MUHUMHU3UPOBATHL CBOE Bpems B myTu. Kcratm, 06 3TOM MbI
enié yIoMsHeM IIPH BBEJICHUY IMOHATHS TPAHCIOPTHOI'O PABHOBECHUSI.

AYKIIMOH — 3TO COBCeM SIBHBI BHJ WUIPHI, KAK H BOOOIIE JIIOOBIE
clIeIKU U HazHadeHus 1eH. Hampumep, ecan g pemry OTKPBITH OYepei-
HYIO CTOJIOBYIO Ha (hU3TEXe, MHE MPUIETCS CHIIPATh B OOJIBILYIO UTPY C



PYKOBOJICTBOM JIPYTHX CTOJIOBBIX, TOJINON CTYIEHTOB U JPYTIUMHU CTOPO-
HAMI.

JTazke Korjia BBl OyjieTe ycTpauBaThcs Ha paboTy, BB OyjaeTe Urparhb
B urpy «4 xouy BOOOT cTosibKO J1eHer, HO U BOOOT CTOJIBKO TOIOMU-
J16T. CKOJIBKO OBl MOIIPOCHTD, YTOOBI U MEeHsI PHHSLI Ha paboTy, U MHe
JOCTAJIOCH KaK MOXKHO OOJIBIIe?

Kaxk BbI yrke mOHSIH, TEOPHUS UTD — OJIHA U3 BECHMa BayKHBIX TEM.

EcrecrBenno, crermuancTsl B TEOPUU UTP HE YTBEDPKIAIOT, ITO MO-
I'YT JaTh OTBETHl Ha Bce MPoOJeMbl B Mupe. Jlydlnee, 4TO0 OHH MOIyT
HOHATH — YTO MPOUCXOIUT, KOIJIA JIOJN B3aUMOJAEHCTBYIOT PAIMOHATb-
HBIM 00Pa30M.

Xoporro, 910 MHOIHE JIIO/IM He BCErJa BemayT cels mpparuoHaIbHO,
XOTsI ¥ He BCEX MOZKHO JIETKO MOHSATH. BOJIBIMMHCTBO U3 HAC, 110 KpaitHeit
Mepe, IBITAal0TCA OTHOCUTE/IHHO TPAMOTHO TPATHTD JICHBIU, JIa B BOODIIE
He JIeJIaTh CTPAHHBIX M HEIPeJICKa3yeMbIX HOCTYIKOB OOJIBIIYIO YaCThb
BpeMeHH; B NMPOTUBHOM CJIydae, SKOHOMUUYECKas] TeOpHs He MOTJIa Obl
CYIIECTBOBATH BOODIIIE.

Jlaxke ecim KTO-TO ITOCTYTAET HE MOAyMaB, 3TO He 0043aTeIbHO 03Ha~
9aeT, YTO OH BeJIET cebs HepalmoHaIbHO. Teopust UTp nMeeT HEKOTOPHhIe
yCIIleXH B 00bsICHEHUH TOBEJCHUsT HACEKOMBIX M PACTEHUI, a YK CIIOCO0-
HOCTb JyMaTh y HUX, HABEPHOE, MOXKHO IOJBEPIHYTh COMHEHUIO. XOTs,
BO3MOYKHO, 9TO IIPOCTO U3-3a TOr0, 9TO CMEHUJIOCH HACTOJIHKO MHOTO 110~
KOJIEHUIl HACEKOMBIX M PACTEHHil, YTO Te U3 HUX, KTO UMeJ B cebe reHbl
HEaIeKBATHOCTH, V7K€ BHIMEPJIH.

Tax MozKeT, MBI COOPAJIMCH MPOXOJIUTH MPOCTYIO Icuxoaoru? Mo-
JKeT, IPeJIMET CTOUT HAa3BaTh «METObI PAIIMOHAIHLHOTO B3AUMOIEHCTBUSY,
a He «Teopus urps?

Ha camom jeste, Mbl OyjieM paccMaTpuBaTh JOCTATOYHO YACTHBIH
caydail — Mbl OyjieM pacCMaTPUBATH TOJHKO PAINMOHAJBHBIX HTPOKOB
B yCJOBHUSX (PUKCUPOBAHHBIX «HI'PYIICYHBIX» UTD C U3BECTHBIMHU IIpa-
BuiaMu. MareMaTnka, KOTOPYIO MBI OyJIeM HCIIOJIB30BaTh, OYIEeT J10CTa-
TOYHO IPOCTOii, XOTSI HEKOTOPhIe SKOHOMHIECKHE TIOHATHUSI, KOTOPHIE MBI
Oy/ieM MPOXOIUTH, U3y9Ial0TCs TOJIBKO B HHCTUTYTCKOI IIpOrpaMMe.



Y100bI ObLJI CTUMYJI CHIIPATh C BAMU B HEKOTOPbIE MOJIE/IbHbIE UI'PbI,
MBI OyIeM UTrpaTh Ha OAJLIbI.

Nznaganpho y Kazkaoro u3 Bac oyaer mo 100 6aJ1oB, B MUHYC yXO-
JMTh Heb3d. Tem u3 Bac, y Koro 6yjer 00Jibllie BeeX 0aJIOB K KOHILY
HAIIeTo Kypca, TOCTAHYTCS HeOOIbINNE TPU3HIL.



1 Wrpa c npupojoii, njam 4To TaKoe mMaTe-
MaTHUYeCcKoe OXKuaaHume?

1.1 Yro Takoe cayvaiiHOCTH?

Bce Mbl 3HAKOMBI (HY WJIH JIyMaeM, 9TO 3HAKOMBI) ¢ TAKUM TOHSITH-
eM, KaK «CIydaiHocThy. Kakoe mpeacTaBienne Bbl HMeeTe O 3HAYCHUN
sToro TepmuHa’ Kro MHE MOXKeT cka3arhb, 9TO 3TO Takoe?

CaMblit pacnpocTpaHEHHBINH OTBET Ha MOMOOHBII BOIPOC: «CaydUaii-
HOCTHh BO3HHKAET, KOI/a IIPOUCXOJAAT HEOKHUIAHHBIE Bemu». A 9T0 Ta-
Koe HeoxkuJanuble Bemu?! ¢ aymaio, B caMH HOHHMAaeTe, UTO TaKoe
ompesesenne He Ja6T HaM POBHBIM CUETOM HHUYETO.

Bsegém 6ostee hopmanbroe onpeaenenne. « CaydaiiHoCTh — 5T0 (pax-
TOP, KOTOPBIl OIIpeIesieT HCXO0/T SKCIePUMEHTa U3 MHOYKECTBA BO3MOZK-
HBIX MCXOJIOB, M3BECTHBHIX 3apaHees.

Ho MoxkeMm Jii MBI TOBOPHTDL O CJYyYalHOCTH, €CJIM Mbl He 3HaeM 3a-
paHee MHOXKECTBO BO3MOKHBIX mcxonoB? Hanpumep, npuxoanute BBl Ha
KOHTPOJIBHYIO U IIOJIy9aeTe 33/1a49H. ZIBJISIOTCS JTM OHU IS BAC CJIy daii-
HbIMI! A SIBISIIOTCS JTU OHU CJOYYaiHBIMHI /IS BAIIErO MPEmoIaBaTest?
[ToxymaiiTe 06 3TOM.

Cay4aiiHOCTh MOZKHO Pa3JIeJIUTh HA JIBa PA3JIUYHBIX THIIA:

OHTOJIOTMYeCKass CJOYYaHOCTh — CJIYYallHOCTL SIBJIseTCd dYa-
cThio ObITus. Hampumep, mombpachiBaHHE MOHETKH MOYKHO OTHECTH K
JAHHOMY THITY CJIyYaiiHOCTH.

DUUCTEMOJOTUYIECKAS CJIyYaWHOCTh — 3TO CAy9aifHOCTh, KOTO-
pas BO3HHKAET U3-3a HE3HAHUS, HEBEXKECTBA WJIM HEBO3MOXKHOCTHU IIO-
HUMaHUA KaKHX-TO IPOIECCOB, HO HA CAMOM JieJie TYT BIIOJIHE BCE IIpe/I-
onpenaenero. Hanmpumep, IpuxoanTe BbI B IMIKOJIY U BBISICHSIETE, UTO Ce-
rojiud y Bac Oy/er KOHTpOJbHas. BaM KaxKercs, 4TO 3TO CAYyYallHO, a
HA CaMOM Jiejie 3TO ObLIO JIaBHO 3alJIAHUPOBAHO HA I1€arOTHYECKOM
copere. Ho BbI 00 3TOM mnpocto He 3HaMH.... Ppasa «CiayvaiiHocTH He
CAydaliHbI» — KaK pa3 00 3TOM THIIE.

OdeHb MHOTHE JIIOJM U HO ceil JeHb, He TOBOPA yKe 0 0oJjee paH-



HeA mope, CYuTaJM U CYUTAIOT, YTO OHTOJOTIMYECKON caydaifilnocrum He
CYIIECTBYET, 9TO BCHA CJIYYaHHOCTH HOCUT TOJBKO IMHCTEMOJIOTHYECKUNA
TuIl. BoJIBLIMITHCTBO YUEHBIX OT 310xu [Ipocsemnienus /10 HaYaIa ABa I~
TOr0 BEKa CYUTAJIHU, YTO, BO3SMOZXKHO, MBI IIPOCTO HE 3HAEM, KaK UMEHHO
4TO-TO paboTaeT, HO BCE IpeIonpeeeHo 3apanee. Tedenue, B KOTOpOM
YTBEPKIACTCS, ITO BCE MPEIOIPeeIeH0, HA3hIBACTCA JeTEPMUHUZMOM.
Ha npuniuie nerepMuHu3Ma MOCTPOEHA KJaccudyeckasds (PpU3NKa, a BOT
B KBaHTOBOH (pU3NKe BCE AOCTATOYHO CJIOKHO, U (PUIOCOPHI, 1 Pu3u-
KU II0Ka caMH He JI0 KOHIA onpeaenmiuck. Hanpumep, lonbpbax muca:
«Huuero B mpupojie He MOXKeT MPOU30UTH CJIYIaHHO; BCe CaeyeT olpe-
JIeJIEHHBIM 3aKOHAM; 9TU 3aKOHbI ABJSIOTCA JUITH HEOOXOIUMON CBSI3BIO
OIpeeIeHHbIX CJEACTBUN ¢ UX HPpUIUHAMHE... ». OCOOEHHO CUIBHO TaH-
HOe MHEHHE Yy JyaJIHMCTOB, YTBEPXKIAIOIINX, YTO TOMHMO MaTepUuu Cy-
MECTBYIOT 3JeMEHTHI MeTa(hU3UKU, B TOM YHUCJIe DOKECTBEHHOE HAYAJIO.
Od4eBUaHO, YTO CJAYYAHHOCTH OHTOJIOTHYECKAs aOCOTIOTHO HECOBMECTH-
Ma C HPHHSATHEM Yero-TO BCEMOTYIIEr0 W BCEe3HAIOIIETO.

Nsyuenue pusiocodun, Haie0ch, He TPOIJAET MUMO BaC — B 00Jib-
IMTUHCTBE BBICIHTUX YIeOHBIX 3aBejeHnil OHa BKJOYEHA B IPOrpaMMYy, a
B aCIUPAHTYPE MO0 JI0OO0H CreruaJbHOCTH OHA BOODIIE SBJISETCS OCHOB-
HBIM 1IpeaMeToM. Ho m106aBiaTh B HAIII KyPC HOMHUMO MaTeMaTHKHU, 9KO-
HOMHKHU U IICHXOJIOIUU emé u (puiaocoduo ObLIO OBl KECTOKO ¢ Moeit
CTOPOHBI.

1.2 Yro Takoe BEepOATHOCTH?

Hukro He ymeer mpeacka3bBaTh, YIAIET MOHETA, €CIU €€ OPOCUTH,
OPJIOM, PEIIKoil niu BoobIne pedpoM. [ToaTomy mombpacsBanme MOHETHI
TaK 9acTO W HUCIOJb3YIOT i ONPEJE/eHUs] CBOErO JIeHCTBUSA B CIIOP-
HOM CATyalluu — HAIpUMep, UJATHA JU Ha NMEPBBI YPOK WJIN OCTATHCH B
HOCTEJIH.

B kakwux curyamnusx Mbl OpocaeM moHery? Korma xoTum, 9ToOBI 3a
HAC PEIInIa «CyInda», TO eCTh, YTOOB OJMHAKOBO BEPOATHO HAM IIO-
naJicst JII00O0M U3 ABYX MCXOJ0B (HajeHne Ha pebGpo 0OBIYHO HCXOJOM He



CYUTAIOT M IPOCTO 1epedPACHIBAIOT MOHETKY). B Takux ciydasx Bepo-
SITHOCTH BBITAIEHHS OPJIa OMEHUBAIOT KakK %, eIé 3a9aCTYI0 TOBOPAT O
MPOTIEHTOM COOTHOTIIEHWHN OPJIOB U periek «H0 Ha 50».

CKOJIBKO MPUMEPHO OPJIOB BBIIAJIET, €CJH MBI IIOJOPOCHM MOHETKY
1000 pa3? BeposTHOCTH BBINAJEHUS OJHOTO OpJia HEOOXOIUMO YMHO-
JKATh Ha KOJUYIECTBO AeHCTBUil, TaK KaK, MOXKHO CKa3aTh, YTO B KaK-
JIoM OpOCKe B CPeJHEeM y HAC BBIMAJIAET «IOJ-0pJay. 1OTaa HOJIydnM,
9T0 B cpefHeM Bbima ieT 500 opJioB.

Tax uro Takoe BeposdTHOCTH? OOBIYHO B paMKaX IIKOJIBHOM IpOrpaM-
MBI JIAIOT CJIEYIONIEe OIpe/Ie/IeHHE:

Onpenenenune. BeposdaTHOCTHIO Ha3BIBAIOT OTHOIIEHHE YHCIa OJia-
IOIPpUATHBIX HCXOH0B K O6H_[eMy KOJIMYECTBY paBHOBEPOATHBIX NCXOA0B.

Yro takoe Oaronpusitabiiil ncxon! Hanpumep, BoIajieHne opJia mpu
noabpaceiBanun MoHeTKH. O0Iee KOJIUIeCTBO HCXO0B — TO BCE MHO-
»KECTBO HMCXOJIOB — B JIAHHOM CJIVYae «OPEJI U PEIIKas.

3adeM Ke B OIpeJIe/IeHHH BEPOSITHOCTH €CTh CJIOBO «PABHOBEPOAT-
HbIX» 7 Mozker, cTouT mpocTo e/ InTh Ha KOJUIECTBO MCXOI0B?

JlanHOE Onpe/IeIeHIne MOZKHO MTPOUJLTIOCTPUPOBATD CJIEIYIOTIHM aHEK-
JIOTOM:

Cnpawusarom baondurky: Kaxosa eeposmuocms mozo, wmo, 6utios
HG YAUYY, 66 scmpemume JUHO3a6Pa.
b: 50 npoyenmos.

b: Hy, uau a e2o ecmpeuy, uay vem.. TyT KaHoHndeckas OJIOHIMHKA

KaK pa3 U MOJIe/TUIa OJINH OJIArONPUATHBIN UCXOJT «BCTPEUH € TUHO3AB-
POM» Ha BO3MOXKHBIE JIBA MCXOJIA.

Hy BBI y:Kke moHsim, 9TO0 OHO TakK He paboraeT. Majo Toro, ecu
MOHETKY MOANMUINTH, TO OHA TepecTaHeT OBITh HAeaIbHO CHUMMETPUY-
HOH U BEPOATHOCTH BBIINMaJCHUA OpJia U PEIIKH Telepb MOI'YyT CTaTh HeE
paBubIME. Tak, HAITPUMEp, MOCTYHAIOT MOIIEHHUKH.



1.3 WUrpsr ¢ npupomaoit

OjiHa w3 rIaBHBIX MPUYUH MOMYJIAPHOCTH, J1a 1 BOODIE BOSHUKHOBE-
HUL ¥ PA3BUTHSA TEOPUU BEPOATHOCTEH — 3TO 2KeJJaHue [MOJYYUTh MHOTO
JleHer cpasy u 0e3 Tpyaa. HanpuMmep, BBIMTPATh UX B JIOTEPEIO HJIH B PY-
qeTky. [lonbITKa HATH 3aKOHOMEPHOCTH U «OOMAHYTH CUCTEMY» — ITO
MOITHBIF CTUMYJI K PA3BUTHIO COOTBETCTBEHHOTO MATEMATHIECKOTO all-
napara. Kazxkercs, 94To ec/iu Mbl 3HA€M 3aKOHBI BEPOSITHOCTH U TIPABUIIA,
KOTOPBIM MOTINHSAETCS CIY9aifHOCTh, TO MBI CMOYKeM BBIUTDATH B JTIO00T
Urpe, a B JIEHCTBUTETLHOCTH 3TO HECOBITOUHAS MEUTA.

['maBHOE, 9TO MBI JOJKHBI MOHUMATH — UTPa ABJISETCS CAyUaitHoi,
€CJIM UIPOK HE MOYKET MMETh BOOOINE HUKAKOIO BJIMAHUS HA MCXOJl MI-
pul. Hampumep, maxmarsl HecyYaiiHbl, npedepalc He COBCEM CJIy4YacH,
a BOT mojbpachiBaHUE MOHETHI, PYJIETKA U JlayKe PycCcKas pyJIeTKa —
UTPHI ciIydaiiable. byeM Ha3pIBaTh Te UTPHI, B KOTOPBIX BayKHYIO POJIb
UrpaeT cjaydaii, IycTb ¥ MOJUYMHEHHBII HEKUM MaTeMAaTUYeCKHM 3aBHU-
CUMOCTSM, «UrPpaMu ¢ IPUPO0ity. MOxKHO UrpaTh TOJIBKO C IIPUPOJION,
nosdpachiBag MOHETKY. MOXKHO ChITpAaTh ¢ KeM-TO M IPHUPOJAOH — Ha-
npuMep, B «Jaypakay. Torma, ¢ OJHON CTOPOHBI, KAPTHI BaM pa3jaJia
npupoa (WM IIyjep, HO Mbl BEPUM B JOOPOTY M YECTHOCTH JIHOfIEl, n
BOOOIIE, KOJOJIA ¥ HAC CBOsI), HO JIEWCTBHSI BTOPOIO UTPOKA yY7Ke HeCJIy-
YalHbI.

Ectb pgaa urp, B KOTOPBIX HTPOKY CYZKIEHO TOJBLKO mpuodpectu Ou-
JIET ¥ TIOCJIE 9TOTO HUKAKOT'O y4acTus OH He npuHuMaeT. Vrpa B pyieTky
— IpHUMep JpPYroro KJjacca Urp, B KOTOPbIX UTPOKY JAIOT BO3MOZKHOCTh
BBIOPATH CTaBKY W TUN UTPpbl. C MaTeMaTHIYeCcKOW TOUKW 3PEHUs UI'Pa B
PYJIETKY He SBJISIeTCS CIpPaBeIUBOil, TAaK KaK MpHU JIOOOM TUTE UTPHI B
BBINTPHIIIE BCEra OKA3BIBAETCS KA3WHO. A KAK MBI OIIPEJIe/IsieM, CIIpa-
Be yiuBast jin urpa?’ s aroro morpedyercs MOHATHE MATEMATHIECKOTO
OXKWJIaHU4, BIepBble BBEIEHHOTO B 1671 roay rostaHgicKuM MaTeMaTH-
KoM fuom e BurtoMm.



1.4 Maremarndeckoe OXKuJIaHNe

[IpegcraBuM, 9TO MBI UT'PaeM B Kakyio-1ubo urpy. [loka nam ne Bax-
HO, UT'Pa 3TO C TIPUPOJIOH WK ¢ APYTHM comepHUKOM. [lycTh 310 Oymer
Urpa B KOCTH C UI'PAJbHBIM KYOHKOM. 3a IPaBO cleJaTh OPOCOK MBI
nnatum 10 py6meit. Eciu B cymme GPOIIEHHBIX ABYX KOCTel BBHIMAJET 7
04YKOB, TO HaM JatoT 50 pybuieii, eciu BBIIAIET Jpyras CyMMa — HUYero
He jafoT. Beironua sim 9ta urpa? Crout jim npuHUMAaTh B Hell yaacTue?

B »310it urpe Hy»KHO MOCYHTATh BEPOSITHOCTH BBINAJI€HUS POBHO 7
OYKOB B CYMMe Ha JIBYX KOcTsX. Beero cymectByer poBHO 36 paBHOBeE-
POATHBIX COOBITHI (MBI [OJIATAEM, UTO B ITON UIPE OPraHU3ATOPHI HE
SABJISIOTCH TAKUMM SBHBIME IIIYJI€PAMU, YTO HpeJIaraloT Ijioxue Kyou-
Ki), 3 HUX poBHO 6 coObiTuii (146, 245, 3+4, 4+3, 5+2, 6-+1) 6aaro-
npugaTHel. To ecTh, BEPOSTHOCTD BbII/II‘5prH_[a — Pwin = %. BepostHocTh
IPOUTPBIIIA, COOTBETCTBEHHO, Ploss = -

Ucxon 6bpocka — cayuaiinasg BeJIu4uHA.

Onpepenenne. CiryuaiiHasd BeJIMYNHA MOXKET IPUHUMATH B Pe-
3yJIbTaTe IKCICPUMEHTA HEM3BECTHLIE 3apaHee 3HAYEHUS U3 3aJIaHHOTO
MHOKECTBA.

B namewm cayvyae MHO2KeCTBO BO3MOXKHBIX 3HaUeHUI OpOocKa KayKI0i
U3 KOCTel HaM U3BECTHO — 3TO uncjaa oT 1 1o 6. Ham HenmsBecTHO, Kakoe
JK€ YMCJIO BBIIAJIET I110CJIe 04ePeHOI0 OPOCKa, 910 — OHTOJIOIMYecKas
CJIy4aifiHOCTH (€C/IH OPTaHu3aTOPHI UTPBI — IITYJIEPhI, TO JIJI HAC 3TO Obl-
710 ObI AMUCTEMOJIOTHYECKOH cayvaiinocThio). Hac nHTepecyer cpennuit
BBIUTDBIII JIJIsT OJHOU UTPHI.

Beeném omnpesesienre cpegHEro BBIUTPHINIA Ha Hosee hOpMATHHOM
SI3BIKE:

Onpepenenne. MatemMaTndeckoe OXKUJIAHUE C/Iy4ailHON Besu-
YUHBI €CTh CYMMa IPOU3BEJCHUS BEPOSITHOCTEH TOSIBJICHUS BCEX BO3-
MOKHBIX 3HAUeHNl Ha BeJUYUHY ITUX 3HadeHUil. B Hamewm ciaydae mpu
ycrexe Mbl BhIUI'PBIBaeM 50 pybuieit, cymMa BHIUIpBIIIa paBHa 40 pyo-
asiM, (He 3abbiBaeM, 4To Mbl yke 10 pybGaeit otnamu!), a npu Heycmnexe
— npourpbiBaeM () pyOJieii, cyMMa BLIUT'PBIIIA paBHA MHUHYC JI€CATH PYO-



agam. Uroro:

E = Pwin - Swin =+ Dioss * Sloss = 1 40 + § -—10 = _E
6 6 6

MaTeMaTquCKoe OZKHJaHWe BBIUT'DBIIILA B ﬂaHHOﬁ urpe orpunaTe/ib-
HOE, TO €CTh, UTPA JIJI HAC HEBBITOHA. deMm 0OJibIlle TapTuii Mbl B HEE
CbII'paeM, TeM OOJIBIIIIM 6yﬂ;eT MaTeMaTH4YIEeCKOe O2KHJJIaHKWE BbLIUI'DbIIIA
(o Moty TI0), &, 3HAYHT, TeM DOJIbIITe MBI MpoUrpaeM. Eciu MaremaTde-
CKO€ O2KHJaHWe BBIMI'DBINIa 3a OAHY UI'DY paBHO HYJIIO, UT'Pa CHUTACTCA
CIIpaBeJINBOMA.

[ToraTre MATEMATHICCKOrO OXKHUJIAHUA — JOCTATOYHO 0a30Basl BElllb,
KOTOpasl HCHOJb3yeTCs JaJeKO He TOJIbKO B TEOPUU UIP, HO 00 5TOM
IIOIIO3ZKe.

1.5 Ilapanmokc mHeil poKaeHuin

Kak onpenenurs, gBiasgercsd Jin urpa cipapeaiuBoit? Mnormaa uatyu-
U Hac OABOANT. HampuMep, mpe/yraraio CHIrpaTh BCeM KeJatoniuM U3
BaC B CJIEJYIOULYIO UI'PY: €CJIU B TOH ayiuTOpun Halliércs Xorsd Obl JiBa
Je/I0BeKa, Y KOTOPBIX OJWH U TOT YK€ JeHb POKJIEHUd, TO I OTHUMAIO Y
Kayk10r0 3 urpatomux mo 50 6asios. Ecin HeT — To BceM penuBITAM
PUCKHYTH g Haducao 1mo 50 6asmos. CrpaBe/yinBa HJIM HET 3Ta UIPaA
s Bac? [laBaiiTe mpoBepuM.

Hoém npouece uzpu, u obcyosrcdenus peaysvmamos

Bbl puUCKHYIH, KTO-TO TOBOJIEH CBOMM IIOCTYIIKOM, KTO-TO HeT. A
Ternepb HAJJA0 MOJBECTH IOJ 9TO JEJ0 MATEMATHUKY.

CupaBeyinBast T 3TO WP JIJId BaC?!

JlaBaiiTe mocunTaeM HECKOJILKO BeposiTHOCTeH. BouiBemgem dopmyity,
MOKA3bIBAIOIIYI0 BEPOATHOCTH TOTO, YTO B I'PyIIE U3 N JIOJeil uMeeTcsd
X0Td OBl OJHA ITapa ¢ OJUHAKOBBIMHU JHAMHU poxkiaeHus. [logoxkum, 4To
PA3IUYHBIX JHeH poxaenns — 366 u 9TO Bce OHU PABHOBEPOSITHBI (HA
caMoM Jiesie pojuBIuxcs 29 dpespaJid J0KHO ObITh HIPUMEPHO B 4 pa3a
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MEHbIIIe, YeM POJUBIIUXC 28 deBpais, HO ceiidac 3T0 He TaK BAXKHO).
Jliist IByX 4YesIOBEK BEePOSITHOCTH COBIIAJIEHUsI PaBHA ﬁ, CJIEJIOBATE, b~
HO, BEPOATHOCTh HECOBIAIEHUST — %. Bynem 100aBiasiTh 110 4€10BEKY
B KOMIIQHUIO W CUATATh BEPOSATHOCTH COBIAJEHHS €TI0 JTHS POXKIEHUS
¢ y2Ke pacCMOTPEHHBIMH — BeJIb €CJIU JIHel pOXKJIeHUs 0 CAX MOp He
COBIAJIO, UX MOYKHO CUHTATh «3aHATHIMH» U HAC OYIyT MHTEPECOBATH
TOJILKO «CBOOOHbIey. Korma npurén tpernil desioBek, HCKOMas Bepo-
ATHOCTH HECOBIAIeHUA CTaJa % . %, TaK Kak Ob1JI0 364 «CBODOIHBIX S
nHs. Paccyx)nas mogo0HbpIM 00pa3oM Jiajbline, Mbl MOXKeM BbIBeCTH (hop-
MYJIy, ONPEeIeSIONIYI0 BEPOATHOCTh HECOBNAJAEHNA THEH POKIeHusd HU

JJIe O,HHOP'I "3 IIap B KOMIIaHUU U3 1 Y€JI0BEK:

365 364 366 —n

Pr= 366" 366 366

ZLGJIO 34 MaJIbIM. Hy}KHO MMPOCTO BBIYHUCJLATDH 3TO BhIpazK€eHHE J0O TEX
0P, MOKa IPOU3BEIeHHe Ipobeil He cTaHeT MeHbIne eaununbl. Ha KoMm-
IBIOTEPE 3TO cAeaaTh Jerde JIETKoro. [lomydaerces, 9To yxKe npu n = 23
JIpOoOb MeHblIe %, TaK 4TO, €CJIM B ayIUTOPUH 23 YeJI0BEKa, TO UI'DA y7Ke
BbIT'OJHa JJId MEHA U HEeBbLII'OAHa AJId BacC.

1.6 MoxKHO Ji BHIUTPATh y Ka3WHO?

JlaBaiiTe paccMOTPHUM €Ié OJWH MpUMepP, Ha 3TOT pa3 OH CBA3AH C
APYroil Homy/adpHoil urpoil ¢ npupoaoi — pyaeTKoi.

B unTeprere ObIBAIOT BCE, BCEM MPUXO/UJIH MHUCHMa C MPEJIJIOKEHH-
€M OTKDBITHb CeKPeT BBIUTPHIIIA B PYIETKY. DTO MOTYT OBITH He MUChMA,
a HaBfA34YMBas peKjaMa Ha caiite. UTo Ke TaM IpejljtaraeTcs, €Cjau Mbl
OPEIOJOKIIN, YTO UTPa B PYJIeTKY HecnpaBeaiupas?! Hamomuum, aro
Ha caMmoil pyJieTKe OKPY’KHOCTh pa3bura Ha 37 CeKTOPOB, KPACHBIX U
4€pHBIX, IPOHYMepoBaHHLIX OT 1 10 36 u 3eyséHoro «3epos». Mmeercsa
HECKOJIbKO BAPUAHTOB WI'PHI: HAIIPUMeED, IOCTABUTH Ha KpacHoe. Torma
[PU BB/ IEHUN KPACHOTO YUCJIa CTaBKa y/BanBaeTcsd. BeposdTHOCTD BbI-
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na/leHns KpacHoro é—?, 4EPHOIO 3= U 3€po 3—17 Maremarudeckoe Oxuj1a-

HHE BBIUI'DLbIIIA IIPU CTaBKe B € JUHUIY PaBHO

E:§~1+B-—1:—i.

37 37 37
eficTBUTEeTbHO, HecIIpaBeIuBas WTPa. XOPOIIO, HO BeIb €CTh 1
sapyrue BapuanThbi! MOXKHO TOCTABUTH HA KOHKPETHOE YHUC/IO U BAM BbI-
IIATAT BHIMTPHINT B 36 pa3 Gosbimii, yem craBka. [lojcuauraem mare-

MaTH4YEeCKOEe OXKHJaHUue BBII/II‘prH_Ia?

1 36 1
E—37 35—1—37 1= 5

Kazuno ne obmanelb, npaBujia COCTaBJI€HbBI UMEHHO TakKuM OOpa-
30M, YTO MATEMATHIECKOE OKUIAHUE BBHIUTPHIIIA g KayK/I0I0 U3 BO3-
MOZKHBIX BapUAHTOB WTP B PYJIETKY BCEr/ia POBHO —% oT craBku. B
aMepPHUKAHCKO#l pyJsieTKe NpaBmja emé Oojee KECTKHe: TaM 38 CEKTO-
POB, cpe/in KOTOPBIX /iBa 3epo. [laBafiTe mompobyem oOMaHyTh Ka3WHO,
BOCIIOJIb30BABIIUCH [IPEJIjIaraeMblM PEIETOM BblUI'pbiiia. s yuporie-
HUS JAJLHEHINNX BBIK/IAJ0K MOJ0KHUM HEBO3MOYKHOE: UTPa B PYJIETKY
— CITpaBeJI/IuBas UI'Pa U MaTEeMaTUYEeCKOe OKHIaHUE BBIMTPHITIA PABHO
HYJTIO.

Wrak, s mepBoit cTaBKO# Ha3HAYAK OJUH PYOJIb W CTABJIO HA KPac-
Hoe. Ecn g BBIUTpAsa, TO BRIUTPBIII S OTKJIAIBIBAIO HA JIETTO3UT B OAHKE
u DOJIbIIIE ero HUKOT/A He Tporaio. ey g npourpaJia, To g CTaB/Iio JIBa
pybuis ongTh Ha Kpacuoe. [Ipu BbIUTpHINTEe BHIUTPAHHBINA PyOJIH OMATH
OTTPABJIAETCS Ha JIEMO3UT U S HAUWHAIO UT'PY C CAMOro Hadasa. ¢ Bepro,
9TO TpU 1000 CKOJIb AJTUHHONU CepUU 00A3aTeTbHO BBITTAJET KPAacHOe,
U TOTJIa TIPU TAKOl CTpATErwy, TOCTOSHHO yIBAaUBast CTABKY TTPU MPOUT-
pbitie u 3abupasd JIeHbI'M DU BLIUTPLIIIE, o cTany nernobeaumoii. [Ipasa
an s1?

JlaBaiiTe mocMOTPUM, YeMy paBHA BePOATHOCTH BHINIAIEHUS T€PHOTO
nsera 20 pa3 moapsa. Ona Oyaer paBHa 2%0 ~ 107° to ecTp, mpEMepHO
onHOM MUJLIHOHHON. CKOJIBKO JeHer s JIOJIXKHA IOCTABUTH OUYepeTHOM
pa3 B 3ToM ciayudae? 22, To ecrn, npuMepno MuLIHOH pybseit. EcTh m
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y MeHsl TaKue JeHbru ¢ coboii? A ecim ecTh, TO 9TO K€ HACUET BbINAIE-
Hus 96pHOTO 1BeTa 21 pa3 noapsa! JTo BedAb yzKe MPUMEPHO 1BA M-
quora? A 30 pa3 moapsii? DTO MATOBEPOSITHO, HO BEJIb W MPOUTPHIIIT B
TOM CJIy4ae IoJIyIaeTcs acTpoHoMuaeckuM! Bropast mpobsiema cocTouT
B TOM, 9TO B peaJbHBIX Ka3WHO MaKCUMAJIbHBIH pa3Mep CTAaBOK OT'PaHU-
yeH. [Ipeanoso:kum, 9To OOJbINE MUIIAOHA PYOJIeil CTaBUTHL HETb3d.
Mpbi TOIBKO 4TO ¢ yKacoMm HAOJIIOJAMN, KaK Tapuk 19 pa3 mojapsj Bbi-
naJi Ha 9Y6pHOE, JJIsl TOTO, YTOOBI OTHITPATHCs (HY He MOXKeT yKe OH U
20-it pa3 BbIACTH HA YEPHOE) MbI JOJZKHBI TocTaBuTh 1048576 pybeii,
HO IpaBMJIa OIpaHHIUBAIOT Halry ctaBKy a0 1000000 py6.eit. Haxke ec-
JIM MHE TIOBE3€T (& UTPOKY BEPSIT, 4TO UM 003aTEILHO TOBE3ET), TO MHE
BoiiataT 1000000 pybsieit, a Bejb s mocraBuiia yzxke 1048576 pyO.ieii.
Moii gucTbiii mpourpsint coctaBu 48576 pybuieir, u MHe, 9TOOBI OTHIT-
paThCs, Hy?KHO YCIIEITHO chirpaTh 48576 pa3. A Temepb BCIIOMHHM, YTO
BEPOSITHOCTH BBIMT'PHINIA OTHIOIH He %, a %

[TomcuéT MOKA3BIBALT, UTO JIazke MPH CIIPABEIUBOI UTpe (Y4TO HEBO3-
MOKHO) 3a 20 JIeT MOCTOSIHHON NPl BEPOSITHOCTH BHIMIPHITIIA COCTABJIS-
7a 99%, To meobxommMo nMeTh He Menee 218 = 262144 py6ieit kKapman-
HBIX JIEHET, BBIUTPBIBAas KaxKIbIil jerb 1o pybsio. He nporre jim Ob110
HOJIOYKUTH JIeHBI'M B OAHK I10J CAMBIH MUHUMAJIbHBIH TPOIEHT?

[TonpiTKa DOOUTHCS yclexa B TAKOH WI'pe HAIIOMUHAET aHeKIO0T:

[ToceTurenb oUIUAHTY: CKOALKO CMOUM 00HA KANASL KOHLAKG?
Odunuant: HuckosvKo.
[ToceTurenn: mozda Haxanatime mue cmakan. 31ech cpabaTbiBaeT

3aKOH Oouibilux umcesi. Hy a Mbl pe3ioMupyem, 9To B CIIpPaBeINBOI
urpe (a Tem GoJjiee B HECHPaBeJINBOI) HUKAKAs CTPATErHsl He MOMKET
OPUBECTH K TaPAHTHPOBAHHOMY BBIUTDBIIITY.

1.7 Teopwusa npuHATHUA penieHU

CGFO,ILHH ObLIa JOCTaTOYHO MaTeMaTH4YeCKad JEeKIUA, TaK KaK UI'PbI
C HpI/IpO,ZLOIL/i — 39TO B OCHOBHOM OII€HKa MaTe€MaTHUYeCKOI'O OXKHIaHWA
BbIUI'DbIIIA, OCHOBaHHad Ha BEPOATHOCTAX KazKJI0I'0 UCXO/1a.
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Kazxioe jieficrBue urpoka B T€OPUU UI'P HA3bIBAIOT €I'0 CTPaTeruei.
B Tex mrpax, KOTOpbie MBI CErO/IHSI PACCMOTPEJIH, CTPATEIHSIMHA UTPOKA
HA KayKJIOM XOJIe OBLIN «UTPAThy U «HE UTPATH>.

[TonbiTKa BRIOpATH BEPHYIO CTPATETHIO — ITO CAMBIH IPOCTOft CIy-
qaii U3 TEOpUN NMPUHATUA PEIICHUNA.

U3Becren napaJioke o HassanueM Bypugdnos océa (1at. Asinus
Buridani inter duo prata — GypuaaHOB OCE MeZXKY JBYX JIyZKA€K ), Ha-
3BaHbblil M0 nmenn 7Kana Bypwujana, mnecMOTps Ha TO, 9TO ObLIT U3Be-
CTEeH elé U3 TPYA0B ApHCTOTeNs: KaK 0CEJI, KOTOPOMY IHpPeI0CTaB/IeHbI
JIBA OJIMHAKOBO COOJIABHUTEILHBIX YTOMIECHUS, MOXKET BCE-TAKH PAIUO-
HAJIbLHO CIeJIaTh BHIOOD?

Bypujan uurmie He ynoMunaJs JaHHOH IpOOIEMbI, HO 3aTparuBaJl 1mno-
JIOOHYIO TeMy, OTCTauBas MO3UIUI0 MOPAJIBLHOIO JETePMUHU3MA — YTO
4eJI0BEK, CTOJIKHYBIIHCH C BBIOOPOM, JIOJI?KEH BRIOUPATH B CTOPOHY 60JIb-
mero gobpa. Bypuaan aomycTus, 9To BBIOOP MOXKET OBITH 3aMejlIeH
OIIEHKOI Pe3yJIbTaToOB KarKI0ro BLIOOPA.

[Tozzke gpyrue nucarTesum yTpUPOBAJIH ITY TOUYKY 3PEHUSI, TPUBOIS
OpUMep C OCJIOM ¥ IBYMST OITMHAKOBO JOCTYTHBIMHU W XOPOIITAMH CTOTaAMHU
CeHa W yTBEPXKjasi, 9TO OH HEMPEMEHHO YMPET OT TOJI0/1a, MPUHUMAS
pelreHne. JTa BepcHs cTajia MIHPOKO U3BecTHA OJarogaps JIeibHuiry.

B pamkax Jioruku caMoil 3a1aU1 MOXKHO, OJTHAKO, TOKA3aTh, YTO pa-
HUOHAJILHO MbIC/ISIIUNA OCEJT HUKOT 1A HE YMPET € IOJIOJLY, XOTd U HeJIb34
CKa3aTh, KAKYI0 KOIHY CeHa OH BbiOepeT. OTKA3 OT €Jbl MOXKHO TOZKE
cauTarh BeIGOpoM. Taknm 06pazom, u3 TpPEX BAPHAHTOB BHIOOpa (KOMHA
cJieBa, KOIHA CIIPABA U TOJIOHASI CMEPTh) TPeTHil BADHAHT Oy/IeT XyKe
BCEX, TO €CTh, Oy/IeT JOMUHUPOBAH JIPYTUMH CTpaTerusiMu (06 9TOM MbI
eImé TIOrOBOPUM ), TIOITOMY OCEJT €ro He BBIGepeT HUKOTJIA.

B mekoTOpBIX MHTEpIpETANNAX PACCMATPUBAETCS U BO3MOMKHOE M3~
MEHEHHUE CUTYAINOHHOTO KOHTEKCTA: COeTMHEH e IBYX KOITH B OJTHY, BCIE/T-
CTBHUE Yero JUXOTOMHS HCUE3aeT.

Taxzke MOYKHO YIIOMSIHYTH HEMHOTO JIPYTYIO Belllb, TAKY10, Kak BuJi-
Ka MopToHa, ONKUCHIBAIOIIYIO CHTYAIUIO BBIOOPA MKy JBYMS O/IU-
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HAKOBO HEIIPUSTHBIMU aJIbTEPHATUBAMM, WJIM YK€ CUTYAIUIO, B KOTOPOM
JIBE BETBU PACCYXKJICHUS BEJYT K OJNHAKOBO HEIPUATHBIM BBIBOJIAM.

«Buakay B maxmarax — cuUTyanms, Koriaa ojHa (purypa Hamajgaer
cpa3y Ha JiBe PpUTYPBI CONEPHUKA, ITUM OOBIYHO CJIABATCS ITAXMaTHbBIE
koHu. OHa TOXKe OOBIYHO He FABJSIeTCS NMPUSITHON BeIIbIo, HO TaM, KaK
IpPaBUIO, CPAadATHIBAET MPUHIUI «U3 JABYX 30J1 BRHIOMpaeM MeHbIIee», 1
Mbl OT/IaéM MeHee IEeHHYI0 PUurypy.

1.8 BzaumogeiicTBue B rpyIiiie

Mpu1 10 3TOrO Wrpaau TOABKO ¢ TPUPOAOH, ChIIPaeM HAMOCIeI0K B
urpy Apyr ¢ Apyrom.

Kazkaplit u3 Bac J0J/I2KeH HAUCATH HA JAHHOM JIMCTHUKE 1EJI0€ YUCII0
ot 1 10 100. Tor u3 Bac, 4bé IUCIO OKayKeTCs OJIUKe BCETO K % CYMMBI
BCeX BaIllNX Jucest, moaydut oT MeHda 100 6atos. Ecam Takoit gesnoBek
Oy/eT He OJUH — MBI MOJEJUM ITOT MPU3 HA BCEX Bac.

Hoém npouece uepvr u obcyscdenus peaysvmamos.

Jloruuno, 4ro Tak kak Hac Oosibiie 10, TO, ecyim KazKJiblili U3 Bac
narumer ucao 100, To Bce nmobensr. Ecm Mbl Bce HajeeMmcs, 9TO BCe
PAITMOHAILHBI U XOTAT TOOEIUThH, TO MbI TOHUMAEM, 4TO KayK bl HTPOK
OBITAaeTCd HATUCATH YHCJI0, OOJIbINee, YeM cpejiHee apudMeTHIecKoe OT
OCTaTBHBIX YHucesJ. YTOOBI ¢ rapaHTheil Halle YHCJI0 OBLIO He MeHbIIe,
4eM OHO, HaM Kak pa3 Hajo nanucarb 100. Te, kro nanucasn jgannoe
YHUCJI0, Bbl BHIOPAJIM €r0 TOJILKO 33 KPACOTy WIH PACCyrKJIaan CXOKUM
obpasom?
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2 JInnemMMa 3aKJIIOYEHHOTO

[lepeiitém HemoCpeICTBEHHO K UTI'PAM PAIlIOHAIBHBIX UT'POKOB.

2.1 JInaeMma 3aKJIOYEHHOTO

Hapeproe, camas m3BecTHas W3 MOJIEAbHBIX 3a7a9 — TaK Ha3bIBae-
Mast «/Innemma 3akiaouénnoroy. Eé chopmymuponann emé B 1950 roxy
Mepunn ®@aan u Measun dpemrep, a nazsanue eif 1aa Annbept Takep.

Opna u3 eé GOPMYIUPOBOK 3BYUUT CJICAYIOMHUM 00PA30OM:

AunaemMa 3akar09€HHOT0. OKPYyKHOI HPOKYpop B ropoje Ynka-
ro 3uaet, ato Cojomon u MyxaMme s — raHrcrepbl, KOTOPBIE SBJISIIOTCS
BUHOBHBIMHW B COBEPIHICHUUN TAZKKOTO MPECTYIJIEHUA, HO HE MOXKET YJIN-
YUTH UX B 9TOM, €CJIM HU OJMH M3 HUX He co3HaeTcs. OH NpHKa3bIBaeT
apecToBaTh UX U MO OTJAETHHOCTH (/13 OHU U TaK He CMOIIH Obl JIOTOBO-
PUTBHCsI) IPEUIAIACT KazZKJIOMY CJIeJyIONnil KOHTPAKT:

Ecau Bor npusnwaeme suny, 6 6auL COYMACMHUK He 3GTO4EM NpU-
3Hamuca, moada 6wl udeme domoti u 6006uLe c60000HbL, UOO MbL CMOAHCEM
3a06DMb, YMO Bbl COYHACMHUK 34 6awe npuakarue. Fcau vl He 20moevl
NPUSHAMD BUHY, HO BGUL COYHACTIVHUK NPUSHAET, MO 6b, bydeme 0cyotc-
dervl U NPU20BOPEHLL K MAKCUMAAOHOMY CPOKY 6 miopome. Ecau v, 0ba
NPUHAEMECH, MO 8bl 000 bYdeme 0cynHcIeHbl, HO HE HA MAKCUMANOHBLT
cpok. Eeau wu odun we npuanaemes, mo s HeHadoa20 nocaxcy 0bour, o
3a wmo, yotc 6ydome yeepensv, — Hatioy.

[Tpu narrom yeaosuu, Cotomon u Myxamme  HTPAIOT B HEKYIO UTPY.
g KazK10ro m3 HUX ecTh JaBe cTparerun: «llpumsnars BuHy» 1 «MoJt-
JaTh».

VeI0BUMCS 3alIUCHIBATH KAaXKIYI0 BOBMOXKHYIO CHTYAIIMIO, KaK Iapy
BBIOPAHHBIX CTPATErnit, rjie Ha mepBoM Mecte cTouT Beioop Costomona, a
Ha Bropom — Myxammea. Hanpumep, mapa («IIpusuars Bunys, «Mos-
4arh» ) o3HadaeT, 410 CoJIOMOH 3as10:Ku1 MyxamMme a, KOTOPBIH Perri,
4TO OH JOOpPEHBbKHIA.
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Taxk kak cujieTb B TIOpbMe, &, OCOOEHHO, CUJIETh B TIOPbME JIOJITO,
HUKOMY HE X04eTcd, OyjeM CYUTaTh, YTO HEeIb KayK/IOI0 UTPOKA — MHU-
HUMU3UPOBATH CBOH CPOK 3akaiouerus. Cpok Oy/1eM 3anuChbiBaTh B BUIE
quces1, 0003HAYAIONINX MOTEPIO OYKOB.

PaccMoTpuM Bce BO3MOXKHBIE CHTYAIMH JIJIsT TOTO, YTOOBI COCTABUTD
TaK HA3bIBAEMYIO IIATEXKHYIO MAaTPUILy TaHHOW WUrpbl. B KaxKmoi
sgueiiKe JTaHHON MaTpHUIlbl YKa3aHa Mapa YUCces, MOKa3biBAIoNas BbIUT-
PBIIIN UT'POKOB MPU BHIOOPE JTAHHON Mapbl cTpaTeruii.

1. Homyctum, Cosiomon BeiOupaer moyaut, a Myxammen npu3HaéT-
cd, Torga ColoMOHA BBICTABIAIOT € TMHCTBEHHBIM BHHOBHBIM, U OH
noJiydaeT MakKCUMaJbHBIN cpokK B 10 Jier. Mbl 3anucbiBaeM 3TOT
ucxon Kak -10 oukos st Cosomona 1o crparerun («Mordarsy,
«ITpusnare BuHy» ), 1 0 oukoB mias Myxamme/ia 1o JaHHOR cTpa-
TEerui.

2. Ecoim Cousiomon npusnaéres, a Myxammen mosaut, To CosioMo-
Ha OTIycKaloT — 3amuckiBaeM CooMoHy (0 OYKOB IO CTpaTeruu
(«ITpusnars Buny», «Momrgares ), a Myxammeny — -10 049KoB.

3. Ecyim ke oba pemar CKpBITh BCe CBOUM TaWHBI, IOJIYYaeM CTpaTe-
ruto («Momuarey, «Momdarby). [To mpaBujiam, B TAKOM CJIydae
OKPY2KHOI TPOKYpop habpuKyeT KaKoe-HHOYIb MeJKOe 10, U
oba uayT B TIOpbMY Ha 1 1o, 3amuceiBaeM -1 09KO KarKI0My HIPH
JAHHOW CTpaTeruu.

4. Hakouer, ecin oba npusnaioT BuHy, To # CosioMon u Myxamme
JIOJIKHBL ObLIN ObI cecTh Ha 10 JieT, HO TaK KaK MPHU3HAHWE eCThb
cMsryaoniee o0CTOATEIbLCTBO, TO 00a B UTOrE MOJIYyYaioT 110 9 JieT.
Banurrem obonm -9 o crparernu («I[Ipusnars Buny», «[Ipusnars

BHHY» ).
Myxammet
«Mosrgatb» | «lIpu3nats BUHY»
Cosomon «Momaarss (-1,-1) (-10,0)
«ITpusnath BUHY» (0, -10) (-9, -9)
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3ameTuM, 9TO y HAC ecThb npobema: Hu Myxamme i He 3HAET, KAKYIO
crparernto u3bepér Conmomon, Hu COJIOMOH HE 3HAET, KAKYI0 CTPATErHIO
n3bepér Myxamme . Muade onn ObI TOJBKO TJISHYJIA HA COOTBETCTBY-
IONIYIO CTPATeTHy JAPYTIOro UT'POKaA CTPOKY MJIH CTOJIOEI U BHIOpau ObI
JIVUIIANA UCXOM, U3 MPEJIaraeMbIX UM.

B nmanmoit urpe, Ha caMoM fJese, BCE MPOCTO — KaKyio Obl CTPATEruio
He BBIOpAJI COMEPHUK, MPU3HAHNE BCETIA BEIET K MAKCUMHU3AINN OIKOB.
Ho B Takom ciaydae, 0b6a UTrpoKa MPU3HAKTCA W 00a MOMAJyT HA HAPHI
Ha 9 Jrer, X0Td MOrim ObI 00a CMOJYATh U HOJIYYUTH BCero mo 1 romy
3aKJII0YCHHS.

Kak xe tak? Ilouemy parmoHaJbHbIE AEHCTBHUS ABYX YeJT0BEK IPHU-
Be/IM K HACTOJbKO HEPAIMOHAJIHLHOMY HCXOAy? A BOT 3TO W SIBJIAETCS
JHJIEMMOM. ..

M#bI TOJIBKO UTO COCTABUIM MaTPUILy miarexkeii. Cpasy BBeIEM cJie-
JIYIOIee OIIpeie/IeHue.

Onpenenenune. HopmanbHag, nin crparerndeckas GpopMa ur-
PhI ONMHUCHIBACTCA IIATEXKHOM MaTpuIeit. O6e CTOPOHBI MATPHUIIHI — HT-
poku. CTparernu mepBOro UrPOKa OMPEIEISIOTCS CTPOKAME, CTPATErnN
BTOPOT'0 — CTOJIOIAMH, MepeceueHrne CTPOK — BBIMTPHIIIN UTPOKOB.

Ha camom jejie, KpuTHKaM TEOPWH UTD BOOOIIE HE HPABUTCH JTH-
JeMMa 3aKJI0YeHHOTO, MMOTOMY YTO OHHM BHJAT, 9T0 U Myxammemy, u
Conomony ObL10 OB JIy4IIe, ecau 661 OHE 00a Momdaau. Ecam 6b1 BMe-
cro Myxammena moiimasin 6para Comomona, JlaBuma, ckopee Bcero, onn
Obl TaK W MOCTYHWJIU, HO, HA CAMOM JI€/Ie, eCJIA JIIOIN HE CBSI3AHBI JI0
UTPBI, MOCTYNKH OOJBITAHCTBA U3 HAC OYAYT JOCTATOYHO STOUCTUYHbBI-
mu. Eciin BBl mocuiute Ha 10Ty0€e, BbI OOHAPYKHUTE, HAIIPUMED, ITPHMe-
PBI TEJIEIIOY, OCHOBAHHBIC HA JTHJIEMMe 3aKJII0UYeHHOr0, HAIPUMED, IOy
«Golden Balls».

OiHa U3 MHOTOYHCJIEHHBIX MOIBITOK PEITUTh MapaJoKC paIrdoHAIb-
HOCTHU B AWJIEeMMeE 3aKJIIOYCHHbIX — 9TO UCIIOJIb30BaTh CUMMETPHUIO UI'DbI,
paccmarpuBas Myxammena n CotoMoOHa Kak OJN3HEI0B.
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DTO BBIIVISIAT CJIEAYIONUM 00pa30M:

JlBe panmMoHAJIBHBIX Y€/I0BEKA, Mepes, KOTOPBIMH CTOWT OJHA W Ta
JKe 1mpobJeMa, IpuayT K TakoMmy ke BuiBojry. [Tosromy Myxammes 1o.1-
JKeH HCXOJUTh u3 Toro, 4ro COoJOMOH cieslaeT Takoil »Ke BBHIOOD, KakK
u on. [losTomy 6o 0ba WAYT B TIOPHBMY HA JIEBATH JIeT, WJIK OHH 00a
UIYT B TIOPbMY Ha ofuH ToA. [TocKkoIbKy moceIHnit BADUAHT SIBJISETCS
npeanoaruTeabubiM, Myxammesn moszkeH mosdarh. Tak kak CooMoH
ero OJiM3HeI], OH OyJieT paccy’KJIaTh TaKUM Ke 00pa3oM M TOoxKe Oyaer
MOJTYATh.

Ho ectp onnaa npobiemMa: 9T0, MO CyTH, TPeBpaIlaeT TaHHYIO UTDY B
UTPY C OJHUM UTPOKOM, TO €CTb, JUJIEMMa MepecTaéT ObITh IMIeMMOi
Kak TakoBoil. /lmiemma Kak pa3 u 3aK/A09aeTcsd B HE3aBUCUMOCTH
NPUHAMAEMBIX UTPOKAME DEITeHMi.

2.2 JImneMma 3aKJaIO4YEHHOTO B rpynne. Irpa B KoH-
Kypupymormiue (pupMbl.

Tak kak, U3-3a YUCJIEHHOCTH TPYIIBI, MBI He MOXKEM CBITPATh C Ba-
MHI B TPOCTYIO Urpy <« lujaeMMbl 3aK/II0UEHHOTO», TaBaifiTe ChIrpaeM B
HEMHOTO JIPYTYIO €€ BEPCHIO.

[Tonobuyio urpy nposoamt npodeccop Peiimonyx Barranuno u3 Texa-
ca.

[IpeacTaBuM, 9TO BCe BBl — BJAAJETbIIB THIOTETHIECKUX KOMITAHUI,
U BCE BBI JIOJZKHBI PEITUTDH, KAKO# 00HEM MPOIYKINY OYIeT BHITYCKATH
Ballla, KOMIIAHUSI. DTO PeIleHrne HYKHO HAIUCATh HA JIUCTKE OyMar,
HE3aBHCHMO OT OKpY Katomux (aydiie B Taiine or HuX). JIHCTOUKHE HAIO
HOJNUCATH ¥ KHHYTH B ILIANY HA MOEM CTOJIE.

Ecau BBI XOTUTE BBITYCKATh 1 € IMHUILY TOBapa, TO COBOKYITHOE TTpe/I-
JIOZKEHUe COXPAHWTCS Ha HU3KOM YPOBHE, a, COOTBETCTBEHHO, TIEHBI — Ha
BBICOKOM.

ECJII/I Bbl XOTUTE€ BBIIIYCKATb 2 €IUHHIIbI TOBapa, TO BbI IOJYYHUTE
JOTIOJTHUTEJbHBIH JOXO0J, 3a CUET JAPYTHUX, HO IEHbl yMEeHbIIATCS.
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Y1o0bl HE yIi1yOadaThCs COBCEM B 9KOHOMUKY, IyCTh BAlll BbIUI'PHIIIL
OyZeT OCyIIECTBALATRLCS MO CJIeAYIoNeil cxeme:

Yucio 1o/eit, Borurpoiir Boiurpsir
BhiOpaBiux 1 | BeiOpasiiero 1 | BeIOpasiero 2
0 0 7
1 1 8
2 2 9
3 3 10
4 4 11
5 5 12
20 20 27

Taxum obpazom, MKOJILHUKY, BIOpaBIue «2», Bcerjga HabepyT Ha 7
04KOB 00JbIITe, YeM MIKOJbHUKH, BbIOpasimue «1». Ho ¢ apyroii ctopo-
HBI, YeM OOJIbINe MIKOJTBHUKOB BBIOEPYT «2», TeM MeHbIIe WX COBOKYII-
HbIl BBIMIPBDIIIL.

He BosinyiiTech, s He Oyay 03By4YuBaTh, KTO BBIOpaJ KaKylO CTpa-
Teruio, Boodbie, B OOJIBITUHCTBE HAIMMX UI'P TOJHKO BAM CAMUM W MHE
OyIyT U3BECTHBI BaIlU OAJLIBI, I O3BYTY TOJBKO ODIIUE pe3yabTaThl UT-
DHI.

Hoém npouecc uzpu, u 0bcyostcdenus peaysvmamos.

Tenepb MOXKHO CBITPATh B Ty Ke CaMYIO UTpPY, HO Telepb BBl IIPe]I-
BapUTEJIbLHO MOXKeTe OOCYIUTh CBOIO CTPATETHIO JAPYI C JAPYTOM.

Hoém npouecc uzpu, u obcyosrcdenus peaysvmamos.

2.3 Inmemma 3aKJII0YEHHOTO B TOJUTUKE

B monutuke ToXKe MOYKHO HWCHOJB30BATH JUJIEMMY 3aKJIIOYEHHOTO.
[IpeacTaBuM ABa rocyaapcTBa, KOTOPBIe BOBJIeYeHB B TOHKY BOOPY:Ke-
HUl. DTH rOCyIapCTBa UMEIOT JBE CTPATErUU: YBEJIUIUTDH BOOPYZKEHUSI
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U Pacxo/ibl Ha HUX JIMOO COKPAIATh BOOPYKEHUsS U PACXO/bl HA HUX.
HpI/I 3TOM OYCBHAHBIM O6pa3OM BBIMTOJIHAKOTCA ITOCTYJIAThl AUJIEMMBbI 3a-
kouénnoro (D > C > d > ¢):

e D — «MBI BOOPYKHJIHUChH, & IPOTUBHUK — HeET» — HAWIYYIINAN
UCX0J, HanOoJIbIas 6€301aCHOCTD;

e (' — «HHKTO He BOOPYKWUJICA» — CACAYIONINI O MPEAMOUTHTE b
HOCTHU HCXO;

e d — «0Da BOOPYXKUJIUCH» — ILJIOXO, HO HE KATACTPOMPUUIHO;

® C — «Mbl HE BOOPYXKUJIUCh, & IIPOTUBHUK BOOPYXKUJICA» — Kala-
cTpoduIecKuii NCXO/I.

C Toukm 3peHust CTOPOHBI A, ecim cTOpoHa B HE BOOpyrKaeTcs, TO
it A BeIOOp uiaér Mexay D u C' — jydiie BoopyxKaThesa. Ecau ke B
BOOPYZKAeTCs, TO 1 A BBIOOD UAET MKy d U ¢ — ONATH-TAKH BBITO/I-
Hee BoopyzKaThes. TeMm cambiM pu 11000M BBIOOpe B 11t cToporsr A
BBITOJIHEE BOOPYKaThcst. CuTyarust Jjisi CTOPOHBI B COBEPIIIEHHO aHaI0-
IU9HA, U B UTOTe 00€ CTOPOHBI OYAYT CTPEMUTHCSA K BOEHHOH SKCITAHCHH.

2.4 YactHble 1 0o0IIIECTBEeHHBIE DOJiara

st Toro, 9To0bl B HEKOTOPBIX 3a/la4ax IpoIle ObLI0 MaTeMaTH31-
pOBaTh MPUHUMAEMbIE PEITeHNusi, O3BYYNM JBa, ONPEIETEHUS U3 IKOHO-
MUKH:

YacTtabie 61ara — 3TO TO, YTO JIIOJH MOTPEOIAIOT CAMH.

OGiecTBenHbIe (KOIIEKTUBHBIE) 61ara sB/IsSIoTCs O1araMu, Ko-
TOPBIMU IIPU UX HAJIUYUHA MOZKET MOJIb30BATHCS JIIOO0H — HAIPUMED, ITO
JIOpOXKHast ceTh, japouku HA HK u Ttak nasee.

A Temeps MbI chopMyTHPYEM OUYEHb MPOCTYIO MOIEJTHHYIO 33249y,
CBSA3AHHYIO C MOHATHEM OOIIECTBEHHOIO OJiara:
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IIycrb y HAC ecTh OYeHb MaJieHbKasl CTPaHa C JABYyMs I'DarK/[aHAMMU,
JKUBYIIMMHE B OJTHOM jioMe. Kazk/blii deroBek jinbo MOKeT 3aIIaTHTh 3
pyOJist 3a yCTAHOBKY OTIYTHBATEsI KOMapPOB PSAJJIOM C UX JTIOMOM, JITOO He
I1aTUTh. Ecjin yecranosyieHa X0Ts ObI OJIHA OTIIYTHBAJIKA, TO BCE XOPOIIIO,
€CJIM He YCTAHOBJIeHA — IPaKIaH MOKYCAIOT 3JIble MaJIdpUIHBIE KOMAaPhI,
U UM OPUIETCS TOTPATHTD 10 2 pyOJIst Ha JIedeHue.

JlanHyto 33124y, OILSIThH Ke, MOXKHO C(hOpMy/IMPOBATH Ha SI3bIKE MaT-
pul, maTezkei,

Baca
HEe KyNHUThb | KYIUThH
Ilers | HE KynuTh (2,2) (0,3)
KYTUTH (3,0) (3,3)

OnsTh ke, BUJIHO, 9TO KayKIblil Oy/eT HAJAedAThCd Ha JAPYroro, u
OpUIAETCS JeIUThCsa. A ecyim Obl OHE JPY2KUJIH, OHH MOLJIA OBl IPOCTO
CKUHYThCs 10 1.5 pyOJisi, U Bce 0Ka3aauch Obl B BLIUTPHIIIE. ..

A gro Gyzmer, ecim paccCMaTpUBaTh 3a7ady C ropas3ao GOJIBIIEM KO-
JINYECTBOM UTPOKOB?

PaccmoTpuM 3/1eKTPUYKH U «3aiileBy, TO €CTh, 0€30MIeTHUKOB.

Yro npou3oiiAéT, ecam BCe MacCayKupbl MePecTaHyT IMJIATHTD 32 Ou-
JIETHI U CTAHYT «3aifraMms !

— Ab6courorao Bee? HeBo3moxkHO!

— Jlagno, 60IBITUHCTBO.

— U 310 HeBO3MOKHO. Bo-11€pBBIX, NUMEIOTCS KOHTPOJIEPHI U HITPa-
dbi. Bo-BTOPBIX, «CO3HATEIbHBIE JIIOII» Oy/IyT BCET/Ia.

— Jlagwo, mycth «3aitnes» oyger 20%. Dto npasrononodbno. Tpanc-
HOPTHHUKH OYJIYT TePATHh HATYIO YaCTh CBOErO JIOXO/A. DTO HPUBEIET K
pocTy IeH Ha noe3aku. Co3HaTe/bHbIe MacCaKUPhl CTAHYT OILIaYUBATD
6e301/1IeTHUKOB.

Ho 310 sumb ojgna cropona npobiembl «3aiinay. Kcan mogsav meii-
CTBUTEJILHO HYYKEH MapIIpyT, TO TPH MOBBIIMEHUHA OILIATHI 3a MPOE3/T
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oHu e3/1uTh He nepectanyT. Ho BoT jpyras curyanus. [IpejacraBum cejib-
CKYI0 MECTHOCTb U I'PYIILY (pepMepOoB, TPOU3BOIAIINX POy KIn0. 1110~
XHue JIOPoru — Jioporas jgoctaBka. PepMepsl peniuiym BI0KUTH CPeCTBA
B IIOCTPOMKY JOPOrU, KOTOPas YIEHIEBUT JIOCTABKY IIPOIYKITUU, U KOTO-
past OBICTPO OKYIHTCS. DTO BHIToJAHO BeeM. [losromy omun depmep pe-
I He BKJIAJIBIBATH CBOU CPEJCTBA, BeJIb JOPOTY MOCTPOST U O3 HUX.
Kak ToJibko ero cocej y3Haj 00 9TOM, OH TOXKe PeInj oTKa3arbcd. B
pe3ysbTaTe JOPOry TakK W HEe MOCTPOWJIH.

[Ipobiiema Ge3duIeTHUKA B TEOPHH KOJLIEKTHUBHBIX OJiar HE B TOM,
YTO ero nopejieHHe HedTH4YHo. OHa B TOM, YTO HaJM4ue ocobeil ¢ Ta-
KO# cTpaTrermeit MoxKeT MPUBECTU K TOMY, YTO KOJJIEKTUBHOE HeficTBUe
He cocrouTcsi. Hajimaume «3aiieBy, rOTOBBIX BOCIOJIb30BaTbCS OOIUM
peCcypcoM <«Ha XaJABY» HIPUBOJUT K TOMY, YTO OCTAJbHbLIC YyYaCTHHUKHU
I'PYIIILI COBCEM OTKA3bIBAIOTCHA OT COBMECTHOI'O IIPOEKTA.

2.5 MHWrpa co B3HOcamMu B obmiuii poH

CeIrpaemM ¢ BaMu €I B OJIHY UTPY.

Kaxxkaomy u3 Bac nHauuncisiercss 10 HOBbIX OYKOB.

BBl 10712KHBI peIIuTh, KAKyI0 YacThb UMEHHO 9TOH CyMMBI BBl OCTa-
BHUTE cebe, a KaKyI0 OTIaJuTe B 00Ut (hbOoH/I.

ITocsie sToro s yapamBaio cymmy obiero ponja u Jiejiro €€ 1opoB-
HY MexK1y abCOJIIOTHO BCEMU YIACTHUKAMHU UTPHI, BHE 3aBUCUMOCTH OT
TOTO, CJIeJIAJIN JIM OHW B3HOCH B (DOHJ] WJIM OCTABUJIA BCIO CyMMYy cebe.

Ongarp Ke, Ha OyMazkKKax ¢ Baleil haMuIneil Bbl J0JI2KHBI HAITUCATD
CYMMY, KOTOPYIO BBl BHECJIH B OOIIUi POH/I.

Hoém npouece uepvt u obcysrcdenun pesysomamos.

Ha camom meste 31ech, Kak M BO BCEX CETOMHSIIITHUX UTPaxX, 3a0paTh
BCIO CYMMY ceOe — JOMUHHPYIONAst CTPATErusl.

OObiacHEM 3TO.

[IycTs ObLTa rpylina u3 9eThipéx UrpokoB. Hezapucumo oT aeiicTBmin
JIPYTUX UTPOKOB, €CJIH IEePBLI MI'POK PEIIUT BHECTH 2 OYKa B OOIIHA
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doH1, TO 1OC/e yABauBaHus cymMMa B o01iemM pomjie yBejuduTcst Ha 4
ouka. Ho mpu srom 3 ouka jocraHercd JPYyrum, a eMy TOJHKO OJHO
OYKO, 3HAYUT, UTPOK MOTEPSET eIlé DOJIBbINE JeHeTr, €CJU BJIOKUT OOJb-
16, ¥ BBIMTPAET, €CJU pasMep ero B3Hoca cokparutcd. IHrepecHo, 4ro
TaKasl CTpATerusd JOKAJIbHO BBITOIHA JI/Isi UI'POKA, HE3ABHCHMO OT TOI'O,
BKJIAIBIBAIOT JIH JPYTUe UTPOKK JTeHBIU B (POH/I.

Tax kak KayK/Jblil YyIaCTHUK PACCUUTHIBAET HA TO, YTO OH MOJy4YUT
BBITOJIy OT TOTO, YTO CTAHET <«3aiflieMy», He BHOCH CPEJCTB B (DOHJI, TO
9Ta CTpaTerusi CTAHOBUTCA JOMUHUPYIOIei. Bece urpoku, coryiaciHo roit
CTpaTeruu, JeHer B (pOHJ HEe BHECYT H, CJIEJI0BATEJHLHO, BBIUTPHIIIA He
nosyuar! Eciim B aBToOyce OKaXKyTCsl OTHH 3aillbl, BOTUTEIb HE MOeIeT.
A Beab uM gocTaTodHO BCeM ObLTO BHeCTH 10 10 0YKOB M KaKIbIH 110-
JIyauJi Obl BBITO/LY.

2.6 Hemnboro kiaaccuduKanum

Mbl ¢ Bamu yzKe HOCTPOMJIN IJIATEXKHBIE MATPHUIIBI B JIBYX UI'DaX,
HPOBEJIEM HEMHOT'O KJIACCU(DUKAIAH.

B 1944 rony 3a asropctBom Moprenmrepna u ¢don Heiimana Obi-
Ja omyOJmKOBaHA KHUTA «'1eopus Urp M IKOHOMUUIECKOe MOBeIeHUE», B
KOTOPOIi:

o ChopMyMpOBAHO OLUPEJIEICHIE <UIPBIY, KAK JIESTeJbHOCTH JBYX
1 60J1ee yIaCTHHKOB (HIPOKOB) MMEIOIIEli YCJIOBHS HEKOErO « BBIUT-
pHITIIay U «IPOUTPHITIAaY, B pAMKAX KOTOPO BCE YYACTHUKH MOTYT
PACIOPIKATHCS KAKIMHI-TO DECYPCAMH U B3aHMOJIEHCTBYIOT MEZK-
oy coboif, mpecseaysi MeJb «BBIUTPATh> M MPUHAMAS PENICHU,
OCHOBAHHbBIE HA MOBEJCHUN JPYTUX UTPOKOB;

e MareMaTHYeCKH OIMCAH CIOCOO TMOMCKA ONTHUMAJIbHBIX CTpaTeruit
B TaKOii Urpe (BeJYIINX K «BBIMIPHIIILY» ¢ KAKOK-TO OTpe/IeIeHHO
BEPOSITHOCTHIO).
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CyMMoOii urpbl Ha3biBaeTCd OONIUI UTOI BHIMI'PBIIIEH U HPOUI'PbI-
LIei.

B urpe c HysaeBoit cyMMOil BLIUTDHIIIT OJTHOH CTOPOHBI PABEH MPO-
urpeiy apyroft. Hekoropeie KapTodHble UTpbel — mIpedepaHc, MOKep,
OpHUIK — €CTh UIPHI ¢ HyJeBo# cymmoit. VIrpsl ¢ oTpHIATEIbHONR CYM-
MOl TOYKEe UMEIOTCS — HATIPUMED, JOTepen (eCJIM CYUTATH CYMMY y9acT-
HHUKOB M HE yYHUTBHIBATH OPIraHU3aTOPOB).

Komana, BoicTymaonas Kak eJuHoe [ejioe, TOKe MOXKET CUYUTATh-
cd UTPOKOM. AHTATOHUCTUYECKOI UTPOIil Ha3bIBaeTCd UIPA JBYX WI-
POKOB € HYJIEBOM CYMMOW — BBIUTDBINI OJHOTO UT'POKa 000pavHBaeTCs
OPOUTPHITIIEM JAPYTOTO.

CymecTByIOT UTPBI ¢ KOJTUIECTBOM YIACTHUKOB, DOJIBINTUM JABYX. DTH
UT'Pbl MOZKHO Pa3JIe/INTh HA J[BA KJIAaCCa — KOOIEPATUBHBIE, KOTJIa Pa3-
PEIIEHO HECKOJIbKUM YYaCTHUKAM BCTYIATh B KOAJUIUIO (HADHMED, B
npedepaHce IPU PO3BITPHIIITE MI3epa OOBITHO TBA UT'POKA UTPAIOT TPO-
TUB OJJHOTO B MpeJieaxX OJHON mapTuu). B HEKOOTepaTUBHBIX UIPaX
KazKJIblil Y4aCTHUK MI'PAET TOJILKO 3a cebs.

B criopTuBHBIX nrpax — KOMaHAHBIX (byT60I, XOKKeil) HIIH JIHIHBIX
(TraxMaThl) KaXKIbli MaTd WK TAPTHsT €CTh UI'pa ¢ HYJIeBOH CyMMOii 1o
pe3yabraraM (HUYbsI, WM K€ OJUH BBIUTPBIBAET, a JPYrOil MPOUTPHI-
Baer). XoTsd B TYPHUPHBIX Tabaunax dburypupyror obiue HaGpaHHBIE
O4YKM, B IIaXMaTaX, HAlPUMepP, CYUTAIOT UMEHHO <ILIIOCHI» — Da3HUILY
MEZK/IY BBIUTPAHHBIMU M IPOUTPAHHBIME napTuamu. B ¢pyrdose, B cBa3u
¢ 60pb00i ¢ HHIYBUMU, HUYCHHBIH pPe3yabTaT HeBbIToeH obouMm. Ho ecin
OpaTh UMeHHO HAOPaHHbBIE OYKHU, TO TYPHUP — HUTPaA C MOJOKUTETbHON
CYMMOTA.

2.7 PauoBecue o Hammy

H»1m B Teopun urp 0bL1 mpu3HaH BTOpoi 3Be3noi nocsae ¢pou Heii-
MaHa. Pomuica B 1928 1., m3ydan maremMaTruky B lIpwHCcTOHE M CKOpO
NPOSBUIT HHTEPEC K Teopun urp. B cpoeil quccepramun (1950) nsana-
tuaByxJjaeTHuit Ham chopmyiupoBas nonsgrue, KOTOPOMy CyKJIEHO Obl-
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JIO U3MeHUTH Teoputo urp. Kcraru, mo MoruBaM ero »Ku3Hu ObLI CHST
duabm «Urpor pazymasy, BecbMa COBETYIO K IIPOCMOTPY.

Tepmun «paBHoBecue Hamray wHacTobKO monyiasiper, ato cam Harn
cTaj OBl MUJIJIHOHEPOM, ecJid Obl eMy IJIATUIH 110 JIOJIIapY 3a KarKIoe
ynomuHanue o HéM. Bo Beskowm cirydae, mpodeccopom MIT on crast.

Buauane Ham ucciaemoBaa urpy JABYX UTPOKOB ¢ HEHYJIEBOH CYM-
MOii, 3aTeM OOBLEKTOM ero MCC/IeOBAHUI CTa/ i HEKOOIEePATUBHBIE WI-
pBI ¢ Tpemst u HoJiee yIacTHUKAMU. Ha31m BHAYA e BBIABUHYJI TIOHSITHE O
PaABHOBECHUU B TAKUX UI'PaX, 3aTeM JOKa3aJl, YTO OHO CYIIECTBYET JIid
JIDOBIX KOHEYHBIX MI'P C JIIOOBIM YucJIOM UrpokoB. o nero pon Heiima-
HOM OBLTO JOKa3aHO TOJHKO PABHOBECHE B UIpaxX JABYX JIHUIL C HY/JIEBO
CYMMOTY.

UccnenoBanus /Ixxona Hama npunecn emy HobesreBckyio mpeMuio
o sxkoHOMHuKe B 1994 romy coBmectHO ¢ /I:xoHOM Xapcanbu u Paitaxap-
jgoM Cenrenom. HobeneBekuit KOMUTET MOSICHI, 9TO XapCaHbd MPEeMU-
pPOBaH 3a «pacnpocTpaHeHne paBHopecust HaIma Ha Kjaacc urp ¢ HemoJI-
Ho#t mHMOpMaImeiiy, a Cenren — 3a oboralieHne 3Toro PaBHOBECHSI.

Mubi Buum, aTo paBuoBecue Hamra mpuseso Tpoux yuénbix K Hobe-
JIEBCKOI TIpeMuu (XOTst 9T0 OblJIa MATEMATHKA, TPEMHIO JAJIH 33 SKOHO-
MUKy, MaTeMaTukaM HobeeBckue nmpeMur He MOJI0KeHbI). Tak 910 ke
9TO Takoe, paBHoBecre Hamra?

PaBuoBecme H»3mma — curyanuss B urpe, B KOTOPOHl HU OIWH U3
HUI'DOKOB HE€ MO2KET yJIy4HIUTbh CBOEC 110JIO2KeHue, OAHOCTOPOHHE U3MCHUB
CBOIO CTPATETHUIO, ECAN JIPYTUe UTPOKU CBOU CTPATETHN HE MEHAJIN.

Kaxkapiit u3 urpokoB B paBaopecun Hsima ocBeoMsI€H 0 cTpareru-
sIX JIPYTUX UTPOKOB M B CBSI3U C 3TUM BBIOUpPAET JIsI ceds JydIiyo n3
JIOCTYIIHBIX eMy cTpareruii. B paBnosecun Hsima neiicTByeT mpuHImII
«OIVIAIIEHUSI» — €CJIM BCEe UI'POKH OIIACAT CBOM CTPATEIHU, HU OJUH U3
HUX HE 3aX04YeT U3MEHHTb CBOKI. DTO IPUBOIUT K BBIBOLY, UTO KarK-
JIOMY U3 UTI'POKOB HEBBINOJHO B OJITHOCTOPOHHEM HOPSIIKE MEHSITh CBOIO
CTPaTernio — CHCTeMa HaXOJIUTCs paBHOBecuu. s ero mojaepkanust
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He Tpedyercs BHENIHUX CHUJI, KaxK/Iblii U3 MI'POKOB CTapaercs peasin3o-
BaTb B CO3JaBIINUXCA YCJIOBUAX UMEHHO CBOIO CTPpATEruiO, 1 paBHOBECHE
HApPYIIaTh HEBBITOJHO KaXKJIOMYy M3 HTI'POKOB. VIMeHHO 37ech Kpoercs
pasanune MexKIy KOOIEePATHBHBIMH W HEKOOIEPATHBHBIMU HIPAMH —
JUIsT YCTOWIUBOCTH TIEPBBIX MOIYT HOTPEGOBATHCSI BHEIIHHE CHJIBI (HAa-
IPUMeEP, CYJ1), YCTORIHBOCTH BTOPBIX YKe BHEIIHUX CUJT He TPeOyer.

K coxkaneHunio, BCTpeUyaroTCss TaKHe CATYAIMH, KO TaKoe yCTOii-
YUBOE COCTOAHUE BO3HUKAET B HeBbIFO,ZLHOIU/I JJId BCeX CUTYyalluu. ECJH/I
OBl BCe U3MEHUJIM CBOM CTPATernu, CUCTeMa, IIPHUIILIa Obl K 00Jiee BBITO/I-
HOMY COCTOSIHMIO IIJIT BCEX, HO JJIS 9TOr0 HEOOXOIUMO COTPYIHHYIECTBO
BCEX, KOTOPOE HEBO3MOXKHO B HEKOOIIEPATHBHBIX HI'PAX, & HMOMBITKA JII0-
00ro U3 UrpoOKOB UBMEHUTDH JIJis cebsi CTpATeruio NPpUBOAUT K eré bojiee
XYIIIAM pe3yJbTaTaM. Y MOMsHyTast paHee IMJIeMMa 3aKJII0YEHHOTO —
OJINH U3 CJyYaeB CTaOMIBHO ILTOXOH mo HaImy curyanum /s Beex.

2.8 Ilapero-onTMMAaJILHOCTH

I/IS JABYX BO3MOXKHBIX BUJIOB HUT'PD MbI A0 CUX HOP paCcCMaTpHUBaJIn
TOJIBKO HEKOOIIEpATHBHEIE, TO €CTh T€, B KOTOPBIX KaXK/bIil HT'POK SABJIsI-
eTCs STOUCTOM M 2KeJIaeT MAaKCUMHU3MPOBATH TOJBKO CBOI COOCTBEHHDIN
BbIUI'DbIIT WJIM MUHHMH3UPOBATH (510} HIPOUT'DbIIIL. BOSHI/IKaeT BOIIPOC:
1no4deMy, HallpUMep, B JujieMMe 3aKJI0UYEHHOT'O UTPOKU HE MOTYT JIOI'O-
BOPUTHCST MeZK 1y co00it 0 TOM, Kakue crparernu mpumMeHsaTb! Kpurukn
UIPOBOTO aHAJIU3a JUJIEMMBI 3aKII0UYCHHBIX CUUTAIOT, YTO PAIlMOHAb-
HOE TOBeJIeHHUe, IPUBOJsIIee K 00Jiee BBITOIHBIM JIJII BCEX CHUTYAIMSIM,
BO3HUKAET HE /15T OTAEbHBIX JINIL, & I Ipyni. [IoaToMy oHEM cUnTaIOT,
qT0 JJId OTACJIbHO B34ATOrIO0 UI'DOKa €0 OIITHMaJIbHadA CTpaTerud 6y,ZLGT
3aKJ/JII049aThbCd B JOCTHXKCHUM OIITUMAJILHO neJim ajid BCeit pynnsl B 11e-
soM. Teopus pabouero kiacca Kapnaa Mapkca sgpisercs nposiBIeHIeM
TaKOI'0 MBIIILICHHS.

IIycth mMeeTcs cucTeMa ¢ HECKOJTBKUME JaCTHBIME MTOKa3aTeIsIMH.
Torma cucrema nocturia onrumanabuoctu o Ilapero, ecoim mpu yayd-
meHuu JIIo0Oro U3 rnokasare/ieil JOCTUraeTCs yXY/IIIeHne Apyrux.
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Cam Ilapero BbICKa3BIBAJICH TaK:

«Bcsgkoe uzMenenme, KOTopoe HUKOMY He HPHHOCUT YOBIT-
KOB, & HEKOTOPBIM JIIOJSIM MPUHOCUT HOJB3Y (MO UX COO-
CTBEHHOM OIEHKE), SIBJISIETCSI YLy dIIeHIEM>

Taxum obpaszom, cucTeMa JIONYCKaeT JOKAJIbHbIE YIYUIIeHUs JI0 TeX
1Op, HOKA OHU HE IPUHOCAT HUKOMY BPEJIa.

Cymmapnoe Gsiarococrosame obimectBa 1o Ilapero MakcuMaabHO B
COCTOSTHUM, KOTJa JI000e W3MEeHEHNe JOCTUTHYTOTO ONTHMAJIBHOTO PaC-
npeie/leHud yXyAaeT 0J1arococTossHue X0Ts Obl OJTHONO CyObeKTa CH-
CTEMBI.

Hampumep, B aumeMMe 3aKII0UEHHBIX COCTOsIHAE «00a MOJYATY SAB-
jisiercst [lapeTo-onTuMaJibHBIM.

Ho omnsts ke Bosaukaer npodsema. Pumocodbl, KOTOphie CAUTAIOT,
9TO 3TOT (PaKT HOKA3BIBAET HPOTHBOPEUHE MEXKy HEKOOIEPATUBHON 1
KOOIIEPATUBHOM TeopHueil UI'p YIYCKAIOT U3 BUIY Ba*KHOCTDH IIPEITIOJIO-
JKEeHHsI B KOOIIEPATUBHON TEOPUH UTP O TOM, UTO MOTYT OBITH CHACJIAHBI
xectkue jgoropopennoctu. He mmeer 3uadenns, aro Comomon u Myxam-
Men obemam cobmoaaTh coriartenne. OHM, HATPUMED, MOTYT JOTOBO-
PUTHCsI, HO HE C/Iep:KaTh OOEIIAHNS MJIM OHU MOHYT 3aTPATUTH PECYPCHI
Ha obecleuynBaHKe HEPYIIUMOCTH JIOTOBOPA.

2.9 Illrpadsbl 3a OTKJIOHEHUE OT CTPATETrUit

Bresist mrpadnl 3a KaKue-TO MOCTYNKH, MOYKHO JIOCTATOYHO CHJIHHO
HOMEHATh MATPUILY ILJIaTeyKel.

[Iycts Cosomon m MyxaMmen 3aKIIOUIIN MPEIBAPUTENIHHO TAKOM
JIOFOBOP: B CJly4ae, €CJU KTO-TO OJIMH U3 HUX HOIBbITAETCH 3aJ0ZKHUTh
JIPYTOTO, APY3bsl TOrO, KOTO OH 3aJIOXKHJI, MOMMAIOT W HMOCAAAT €ro B
nozBaJ Ha 3 roga. [locMoTpuM, Kak M3MEHHTCS MATPHUIA IJIaTeXkKel B
JIAHHOM CJIyYae.
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Myxamme
«Mosrgatb» | «IIpu3nats BUHY»
CosomMon «Momaarbs (-1,-1) (-10,-3)
«IIpusnare Buny» | (-3, -10) (-9, -9)

Hy urto ke, o4eBHIHO, 9TO Temeph yrKe B3aUMHOE MOJTIaHHUE sIBJIs-
eTcsd paBHoBecueM. Tax 4To j1a, TaKoil MeXaHU3M BIIOJIHE pabOTaeT.

2.10 Urpa co B3HOCamu B 00muii (poH C HAKA3AHU-
AMU

Bepuémcst k urpe co B3Hocamu B obmiuit pomI.

DTy Urpy MOXKHO MOJAUMDHUIUPOBATH, BBEsd BO3MOXKHOCTH IITpado-
BaTh HAPYIIUBIIUX JOTOBOPEHHOCTH, IPU STOM BO3HHKAIOIIHE H3JIEPIK-
KH pacIpeesioTcs Ha BceX YUYaCcTHUKOB. B mannoit Bepcun, Hanpumep,
HpHU BTOPO#A Urepanuu NpoXoAdlleil OTKPBLITO UI'PbL KazKAblil UI'POK MO-
JKeT COKPATHUTDH BBHIUTPHIII JIDYTOTO UTPOKA, OT/JIAB 38 3TO MHE TPETh TOM
CYMMBI, Ha, KOTOPYIO BbI XOTUTE COKpATUTH ero. Ha camom jiesie, 0OBI9HO
HepPCIeKTUBa B OyIyIIeM, BO3MOXKHO, ObITh HAKA3aHHBIM KOJIJIEKTHBOM,
BecbMa 0JIArOTBOPHO BJIMSIET HA B3HOCHI Ha IIEPBOM dTalle.

Tak Kak y HaC HET BO3MOXKHOCTH ChII'PATh B JAHHYIO UI'DY Tpebyemoe
KOJIMYECTBO Pas, JaBaiiTe IpoCTO CHIrPAaeM B OTKPBITYIO UIDPY.

[IpaBuia urpsl Te ke, MUIIETE Bl TAK K€ BCJCIYIO, HO MOCJE ITOrO
BCE BAIllU JIEHCTBHUA o 3a9MTAI0 BCJAYX U BaIld TOBAPUIIU OYIyT 3HATD,
JKaIMHA BBl MJIM SHTY3HUACT.

Hoém npouece uepvt u obcysrcdenun pesysomamos.
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3 Urpsl ¢ IOBTOpPEHUSIMU

Kak BbI ViKe IIOHAJIN, IVIaBHAd I€JIb JaHHOI'O KypCa — IIO3HAKOMHTD
Bac ¢ HamboJIee KIAaCCUYEeCKIMH U3 3a/Ja9 TeOPpHH UI'D, a TaK 2Ke INOHATD
HUX MaTE€MaTHKY U IICUXOJIOT'HIO.

3.1 Oxora Ha oJieHd

PaccmoTrpuMm urpy «OxoTa Ha OJeHST».

Buepsoie onucannas zKan-zZKakom Pycco B 1755 roxy, nanHas Ko-
oliepaTuBHAsg CUMMETPUYHAS UIPA, OHUCHIBAIONIAS KOHMJIMKT MEZKLY
JIMYHBIMH UHTEpeCaMu U O6H_[€CTB€HHBIMI/I nHrepecaMu, 3By4UT TakK:

Ecau oxomuauco wa osens, mo kaHCObT NMOHUMAA, MO
048 9M020 OH 00A3AH OCMABAMBCA HA CEOEM NOCMY; HO ECAU
6804U3U K020-A4UDO0 U3 OTOMHUKOS NPODE2AL 3AAY, MO HE NPU-
LO0UAOCH COMHEBAMDBCA, WMO IMOM OLOMHUK DE3 343PEHUSA
COBECTU NYCMUMCA 36 HUM 80020HKY U, HACMUZHYE 000
Y, 6ECOLMA MAAO OYJem COKPYULABLES 0 MOM, YN0 TAKUM
06pazom auwus 0o0vU C8OUL MOBaPUULET.

— XK. XK. Pycco. Paccyorcdenue o npoucrostcdenuu u 0cHo-
BAHUAT HEPABEHCMEA MENHCAY At0dbmy, // Tpaxmamu / Hep.
¢ ppany. A. Xaromuna. — M.: Hayxa, 1969. — C. 75.

Kaxaprit OXOTHHK KejlaeT 3HATh.... 9YTO OH XO4YeT BHIOpAaTh — MOUTH
3aCTPEJIUTD 3aiilla WM 3aCTPeuTh oeHd. Kaykapiit uTpok BbIOHpaeT
JieficTBHe, HE 3HAd, KaK IMOCTYIHUT BTOpOil. Kcan ogun Boibupaer osens,
TO OH JIOJIZKEH CTPEIATH BMECTE CO BTOPBIM, 4TOOBI JIOCTUTHYTDH YCIIEXa.
Ecan 3aiitia 4esmoBeK MOKeT 3aCTPeJUTh W B OJMHOYKY, TO HA OJIeHd
MOIIHOCTH OJIHOT'O BBICTPEJIa YK€ He XBATHT.

[TocTpoum maaTeKHYI0 MATPHUILY T JTAHHOW UTPHI.

[IepBBIit OXOTHUK
Oaennb Sas
Bropoit oxorauk | Oxens | (5,5) (0,4)
Bagarn | (4,0) (2,2)
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«Ox0Ta Ha OJieHsI» — ITO UIPA, B KOTOPOH €CTHh JBA PABHOBECHUSI
— OJIHO JIOMHUHHUPYET MO PUCKY, Apyroe mo Beurpeiry. [lapa «Ojenb,
OJieHby JOMWHHUPYET MO BBIUTPBINTY, TaK KAK BBILJIATHI OOJIBINE s
oboux urpokos. C Jpyroif cTOpoHBI, mapa «3asdi, 3asiy JOMUHUPYET
[0 PUCKY, TaK KaK eCJIH CYIIeCTBYeT HeOIpeJeeHHOCTh B OTHOIIEHUN
JeiicTBHiT IPYroro UIpoKa, mober 3a 3aifieM obecueduT 00/1ee BHICOKYIO
OXKUJAEMYI0 OTHAady. Jdem OOJIbIle HeolnpeaeeHHOCTh UTPOKOB O Jeii-
CTBUSIX JIPYTOr0 UTPOKA, TeM OOJIbIe BEPOATHOCTD, YTO OHU OYYT BbI-
OupaTb AaHAJIOTUYHYIO CTPATETHIO.

MpbI TyT BBeJIM HOBbIE HOHATUS JOMHHUPYEMOCTH, YTO OHM 3HAYAT?

PaBHoBecne mOMHUHUPYET IO BBIUTPBHIILY B UIPE, €CJIU OHO €CTh
[Tapero-yiy4ienue Bcex ocTajibHbIX paBHOBecuii. /lomunupyioiiee pas-
HOBECHEe TIPU HEKOONEPATUBHON WIrpe HA€T KaxKJIOMY M3 UT'POKOB HaM-
OOJIBINKT BBIUI'PBIII U IOITOMY KazK/IbIil UTPOK HCIIOJB3YeT UMEHHO JI0-
MUHHPYIOIIEe [0 BLIUTPHINTY PaBHOBECHE.

Bacceiin npurga>ketns paBHOBECHUS — 30HA IPU HAJTHIUU HEOIIpe-
JEJIEHHOCTU OTHOCUTEJIbHO CTpAaTeruil Apyrux y4acTHUKOB, B KOTODOIt
UI'POK BBIOMPAET CTPATEruIo, BEAYILYIO K JAHHOMY PaBHOBECHIO.

Pasnosecue, nmerotiee Haubo IbIuit 6acceiin MPUTIKEHUS, JTOMU-
HUPYET IO PUCKY.

3.2 IlpuwHuIMn MUHUMAKCA

[Tepeitgém K urpam ¢ Hys1eBoit cymmoii. B HuX Ha nepecevenusix crpa-
Teruil B IJIATEKHOW MaTpHIle 3AIMCAHBI He Mapbl YHCET, & OHO YUCJIO
— cyMMa, KOTOPYIO TIOJIyYaeT TePBBIi UTPOK OT BTOPOTO.

Onpenenenne. CenjioBas TOUYKa MATPHIBL (G )mxy, — Hapa HO-
MEPOB CTPOKH % U CTOJIOIA Jo TAKasd, 9TO JJIs JIOOBIX 7 U ] BBIMOJHAIOTCS
HEPABEHCTBA

Uijo S Qigjo S igj-

DJIeMeHT @;yj, B MaTpHIIe ¢ Ce1JI0BON TOIKOU (10, Jo) ¥ MaKCUMAJIEH
B CBOEM CTOJIOIE, I MUHAMAJEH B ¢BOell cTpoke. MOXKHO MOKA3aTh, YTO
CeJ/IOBas TOYKA SBJISAETCH TOYKOH HaubOJIbINEH 1e/1eco0bpa3nocTu Jjis
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oboux urpokos. [louemy? Ilycrsb nepsbiit urpok BeiOpas i—i0 crpare-
ruto. Torya 3/ileMeHThl CTPOKHU ¢ B Marpuiie OyAyT O3Ha4YaTh €ro BO3-
MOYKHBI€ BBIUTPHINTH. FECIU BTOPOit HTPOK MIPUMEHHUT ONTUMAJIBHYIO JIJIsT
HETr0 CTPATEr’uio, TO BHIUTPLIII IIEPBOTO HI'POKA, OUEBUIHO, Oy/IeT paBeH
min; <, @;; — MHHAMAJIBHOMY 3JeMeHTy B ¢—ii crpoke. Takum obpa-
30M, IIEPBOMY UTPOKY TPeOyeTCst BLIOPATh TaKyIO CTPOKY, YTOOBI MHUHU-
MaJIbHBIH 3JI€MEHT B Hell ObLl HAUOOJIBIIIUM CPEJIM BCEX MUHMUMAJIbHBIX
3JIeMeHTaX B CTPOKaX, TO €CTh, TY CTPOKY, B KOTOPO# Minj¢ <y Gij MaK-
CUMAJIBHO.

Hucsto o = maxi<i<m Milicjcy, @;; ABAACTCA HUXKHEH IIeHoil mr-
PBI, & CTpaTerus MepBOTO UTPOKaA, MPUBOJAAIIAA K HEMY, HA3BIBAETCS
MaKCUMUHHOM. MakcuMuHHas CTpaTerus mo3B0JIseT IePBOMY UI'DOKY
MOJIyYUTh TaPAHTUPOBAHHBIN BHIUI'PHINI, HE MEHBIINNA (v BHE 3aBUCUMO-
CTH OT JEHCTBUUA BTOPOTO UI'POKA.

BTopoii urpok 3amHTEpEcOBaH B TOM, YTOOBI IIEPBLIA UI'PDOK BBHIUI-
paJl Kak MOXKHO MeHblie. Eciau oH BbiGeper j-1o crpareruto (3ro 0y-
JIeT COOTBETCTBOBATH J-My CTOJIOILY IJIATEKHON MATPUIBI), TO DU BbI-
Oope HepBbIM MI'DOKOM CTPATEIHH ¢ BBIUIDBLIII II€PBOIO COCTABUT ;.
[TepBbIit UTPOK, 0OYEBUIHO, BHIOEPET CTPOKY C HAMOOJIBIITUM 3HAYECHUEM
B cTOJIOIE j U, CJIEJIOBATEJIBHO, BTOPOMY HIPOKY TpebyeTcd BbIOpATh
Takoi cTosIbel, B KOTOPOM TaKoe HaumbOoJIbIlee 3HAYCHHE MHHUMAJBHO.
Boiurpbiin Broporo urpoka upu ero Haujiydiiei crpareruu Oyjer paBex
— MaXyi<m Agj-

Hucro S = minjcicm, MaXicjcpn @i ABIACTCH BepxHeli meHoil ur-
PbI, & cTpaTerusd BTOPOTO UTPOKA, MPUBOJAAIIAA K HEMY, HA3bIBAeTCS
MUHHUMAKCHOI1. Takas cTpaTerus mo3BoJgdeT HOJIyIATh TapaHTHPOBaH-
HBIil BHIUTPBIIIT HEe MEHBIHNH — (3 BHE 3aBUCUMOCTH OT JeHCTBUIA TIEPBOTO
UT'DOKA.

OTHU cTpaTernn, MUHIMAKCHAST B MAKCHMUHHASI, STBJISIIOTCST OCTOPOK-
HBIMH CTpaTerusaMu (OHH HOCAT 0BOOIEHHOE HA3BAHIE « MUHUMAKCHBIE»
CTpaTeruu, a caM ITPUHITUI Ha3bIBAETCA «IIPUHITATIOM MHHUMAKCA» .

Ecan HWKHAA M BepXHss MEHLI UTPHI COBIMAIAIOT, TO UI'Pa HAa3LIBa-
eTcs UTPOM € CeAJIOBOI TOYKOI, a 3TO COBNA/IAIONIEe 3HAUYEHINE HOCUT
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Ha3BaHUe IleHa UT'PHL.
JaBaiiTe BbIIOJTHUM HEOObINIOE YIIPAXKHEHNE — HAilAEM BEPXHIOIO
U HUKHIOIO IIeHY UIPBI C 33/[aHHOM IJIATEXKHOI MaTpurei.

1 3
3 1
3 >

_ W NN

3

Pemmtenne. [lapaiiTe 11 KakKJo#l CTPOKM MATPHUILI HAKIEM HaM-
MEHBIITHI 9JIEMEHT. SalHIIeM CIpaBa oT ¢TPOKU. JIst KazxKa0ro crosdma,
HalAEM HAUOOJBIIUH 3JEMEHT. SAIUIIEM €ro IOJ CTOAOIOM.

12 3 4 5 1
32 1 0 -1 -1
33 5 4 4 3
31 -1 0 2 -1
33 5 4 5

Toria HuzKHAsE NeHa jganHoit urpel = max(1, —1,3, —1) = 3; Bepxusst
nesa urpbl = min(3,3,5,4,5) = 3.

Ectes mu y nannO#l MaTpuIsl cefiobble Touku? Jla, mpuieM ux nBe,
JIPYTUX HET — 3TO TOYKHU HA TepecedeHnun TPeThell CTPOKHU C MEePBBIM 1
BTOPBIM CTOJONAMHU. 3HAYUT, ONTHUMAJbHON cTpaTerueil mepBoro Urpo-
Ka Oy/JeT BbIOpaTh TPEThIO CTPOKY, & BTOpOMY 0€3 pa3HMIlbl, BEIOMPATH
MEPBYIO0 WM BTOPYIO. XOTsd 1 ObI Ha MecTe BTOPOTO BbIOpaJia BTOPYIO,
TaM B II€JIOM TIOMEHbBIe YHucjIa. 10 eCTh, B PABHOIEHHBIX CUTYAIIHAX
MOYKHO BBIOMPATh TY, KyJa BHITOJHEE CXOIUTh, CJIH eCTh MAaHC, ITO OIl-
IIOHEHT He HACTOJBKO PAIMOHAJIEH, KAK BBI. =)

CymiecTByI0OT UIPbI, B KOTOPBIX MOXKHO $IBHBIM 0OpPa30M OTKHHYTD
3aBeIOMO Heresjecoobpasubie crparernu. Hanpumep, mogobnoe Mbl Ha-
OJI10/Ta/I B paCCMOTPEHHBIX paHee 3aja4dax.

Bseném Gosiee bopMasibHOE OLpeeIeHHe:

Onpenenenne. CTpoka ¢ JOMHHHUDPYET CTPOKY j, €CJIU JJId BCEX
k =1,...,n BepHO, UTO @, < Gjj U CYINIECTBYeT TaKas CTpaTerusd [, 4To

33



Qi > G-

YVoupanue Bcex JOMUHUPYEMBIX CTPOK M3 MATPHUIILI HE NMPUBEIET K
U3MEHEeHUIO PDEIICHA. STOT MPpUHIOUII ITOJIE3€H AJId YMEHbIICHUA pa3Me-
pa miaTéxuoit maTpuibl. 1logobHOe onpejiesienne U MeTOI YMEHbIIEeHU A
pasMepa MaTPHIBI CYIIECTBYET U JIJIsI CTOJIOIOB.
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3.3 Heckoabko 3aga4

Haiigure BepXHIOI0O M HUXKHIOIO II€EHY WUTPhI, a TaKXKe WC-
KJAIO4YUTe JOMUHUPYEMbIE CTPATETUN IIPYU UX HAJINYUU B CJIELY-
IOIMINX UTPaX B cTparermveckoii popme:

512 675 s 650 4

A=[4 05|, A=[09 4 10|, A=
2 7 3 8 8 6 7 4653
7125

90 3 5 2 4 1 3

81 2 6 5 8 2 4

A=17 334" 4=l6 9 3 2

6 1 4 5 7 10 8 9

Y Bac ectb 10 munyt. Pemtenust ciaure.
3a KaKIy1o U3 Hail IeHHBIX IeH UT'PBI 1 KayKIYI0 HCKIIIEHHY IO CTpa-
TEruio BbI TOJIydaeTe 1o 2 6aJsia.
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3.4 DBe3yvmHbIE MIAITHUKNA

JlaBaiiTe ceffyac paccMOTpUM TIpUMep, MPUBEIEHHBIH B KHure Kena
bramopa.

[IngoHUKT W3 CTPaHBl dylec JeJaloT MUJIUHIAPH U3 KapToHa. Tak
KaK NMUISMTHAKA O€3YMHBI, OHU CIUTAIOT CBOI TPY OECILIATHBIM, U TOITO-
My (PYHKIMS TPOU3BOACTBA BKJIIOYAeT B cebd TOJIBKO KAPTOH B KA4eCTBe
BXO/IHBIX JAHHBIX. UeM 60Jblie MIASITHAKE JIeJIAI0T TLIAI, TeM OoJbIie
OHH TOPOIATCA W TPATAT BCE OoJibllle W OOJIbIIE KAPTOHA Ha KaKIYIO
TILTISTLY.

Tounas mpousBoacTBeHHAsT (DYHKIUS /ST KOJTMYECTBA IILIAN OMpe-
JIeJISIeTCS Yy PaBHEHUEM:

a=/T.

DTO 3HAYUT, YTO U3 " JINCTOB KAPTOHA, TLIATTHIK MOYKET CIEIATh 0 =
/7 g, Hanpumep, st M3roToBIeHAS OJHON ILIANBL TOTPebyeTcs
BCETO OJIUH JIUCT KapTOHA, & BOT JIJIA JABYX ILIAN — ykKe 4.

Atnca gBjsieTcs MOHOIIOIUCTOM B HIISITHOM Ou3nece. Kapron mMoxk-
HO TPUOOPECTH HA OJIMH JOJLIAD B JUCT, ¥ TOITOMY OJUH TUJIHHIP 000ii-
nerca B 1 qosnap, a Bot 2 — yxke B 4. Takum obpazom, pyukims obieit
CTOMMOCTH MOXKeT OBITh BbIparKeHa, KakK

c(a) = a®.

Ecim Asmca npogaér IMUISIbl 110 HeHe P J0JIAPOB KaxKIyio, TO eé
HpUOBLIb MOCTE IPOJAYKYU @ LI OyIeT paBHa

T=a-p—a’

Yro0B! y3HATDH, KAK MOJIYIUTh KaK MOXKHO 00JIbIIe npuObLIH, Auce
HY?KHO 3HaTh, CKOJIBKO MUISN @ OHA CMOXKET MPOAaTh, €CJIU OHA OyIeT
IPOJABATE MO TeHe p. JIorWuHo, YTO UeM jelieBie Belllb, €CJIU OHA He
SABJISAETCH YKUZHEHHO HEOOXOHMuMOil, TeM OoJbiie €€ OyayT nokynarb. B
cTpane 4yjec 3Ta nHpopMalusd 3a1aeTCs yPABHEHUEM CIPOCA:

30=a-p.

ITocie IOACTAHOBKH OXY4IHM, uTo T = 30 — a?, a, 3HAYUT, IPUOBLIDL
OymeT MaKCHMAaJbHOM, ecau OHa MPOAACT BCEro OJHY, HO 3aTO OYEeHb
JIOPOTYIO ILJISILY.
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Knaccuuecknit MOHONOMCT 3aa€T IEHY CaM, OH UMeeT IIOJIHYIO
BJIACTH HaJT Heil. TOProBIibl Ha COBEPIIEHHO KOHKYPEHTHOM PBHIHKE TPO-
JIAIOT TOBAp MO CyMMe, OJIM3KOH K CTOMMOCTHU ITPOU3BOJICTBA, TO €CTh,
u3jepKKaM — MO0 IeHa YMEHbBIIAeTCd I OTTATUBAHUS Ha cedd J1011
PBIHKA.

Kaxkoe oTHOIIEHIE HMeEET K 9TOMY IpUMepy Teopus urp? A BoT ceii-
9aC MbI 3TO Y3HAEM.

[Ipeamomoxkum, 9T0 B CTPaHy Iy/IeC TOMAJ N OINH MLISITHBI On3-
necmen. Hanpumep, nmycts sto Oymer Kpokoaun [ena.

[Iycts Anmca mpousBomuT a muiso, a Kpokogwna [enma — b mwrsam.
Torna xaxkmas muistma Oymer mpogana 3a p = 30/(a + b) mosmapos.
Ecmu u Anuca n Kpokommn T'ena OyayT mbITaThCs MaKCHMU3UPOBATH
TOJIBKO CBOIO MPHUOBLTH, TO 9TO OHU TOJTYyYAT?

VIpocTuM 3a/1a4y — MyCTh KaxK/bIil U3 YIaCTHHKOB PBIHKA JyMaeT
TOJIBKO O BBIOOpE MEXKIY OJHOW WM JABYMS ILIAINAMH JIJIS IPOU3BOJI-
CTBA.

CocTaBuM MaTPUILY ILJIATEXKEH.

Aumca
1 mmursma | 2 magans
lena | 1 nuisna | (14,14) (9,16)
2 msner | (16,9) (11,11)

B ayomomuu, Annca nu Kpokonun ena monsItaroTcest moyauTh BMe-
cTe moboJIbIINe JIEHeT W, eCJIM 00a CAeJAI0T TOJHKO M0 OJIHOMY IHJIHH/IDY,
TO €CTh, B O0IIeN CIOKHOCTH TOJIBKO JIBA IMUJIUHPA, KAXKIBIH U3 HAX
HOJIYYUT NPUOBLIL B pa3Mmepe 14.

Tem ne Menee, OOBIYHO UI'PDOKU IIBITAIOTCH MaKCUMU3UPOBATH CBOIO
COOCTBEHHYIO WHJIMBUJIYAJILHYIO NPHObLIbL. 1 BOT TyT-TO M BO3HHKAET
JIMJIEMMa, 3aKJII0YeHHBIX. TyT Beerga CuIbHO JJOMUHUPYET H3rOTOBJICHHE
IBYX TrdArn. B pe3yabraTe Kaykmaplil morydaeT Bcero 11 mosmapos.
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3.5 MHWrpsl ¢ moBTOpeHUIMU

Eciu panuonaabHoe COTPYJIHUYECTBO HEBO3MOYKHO B JIMJIEMMe 3a-
KJ/IIOYEHHDBIX, KaK K€ JYOIIOJIUCTBHl B peajIbHOM KU3HU MOIYT JOIOBO-
putbea? [Ipuunna 3aKi09aeTcs B TOM, YTO PeaJbHBIN MUp OoJtee cI0-
JK€H, YeM BBIMBITILIEHHBIe MUPBI. PeanbHble TyonouCcTh He KUBYT POB-
HO OJHUM pelLICHUueM, & HPUHUMAIOT HOBbIE U HOBbLIE PEIICHUdA JICHb 33
aHeM. JlnieMMa 3aKJII09EHHBIX HE OTPAYKAET CYTh TAKOTO MPOIOJIZKAIO-
IIerocd SKOHOMHUYECKOI'0 B3auMOJEHCTBUA, HO MBI MOXKEM CO3/1aTh «UI-
PYIIEYHYIO UTPY», Ipeanoaras, 4ro Asmca u Kpokomgur ['ena 1o/2KHbI
UTpaTh B JAHHYIO UTPY JWJIEMMBl 3aKJII0YEHHBIX KarKJIbI JIeHb C Cero-
JIHSAIITHETO JIHSA U JI0 BeYHOCTH. VX BBIMIPBIINIU B 9TOH HOBO# UIpe — 3TO
MMPOCTO UX CPEAHNI €ZKeJHEBHBIN JTOXOI.

Korma mbr 6yj1eM n3ydaTh TOBTOPSIONINECS UTPhI CEPhE3HO, MbI Hafi-
geM, uro Anmca u ['eHa uMeioT orpomMuoe, B 00IIeM BHJIe CIETHOE, KO-
JUYECTBO CTPATErwii, HO ceidac MbI OyJeM TPOCTO CMOTPeTh Ha TPH:
OJIHA NLJL1A, JIBE NIJILIbl, U < TaKol BHe3alHblily. Tperbsd crparerns
— 3TO0 JeJIaTh OJHY LLIANY J0 TeX HOP, KaK Ball IPOTUBHUK [EJIaeT TO
K€ caMoe, HO MEePEeKJIIYUTCA Ha JABe ALl Ha CJAeAYIONUI JeHb ocye
TOr'0, KaK Balll IPOTUBHUK IIEPBLIM [OIBITAJICSI HAa BAC HABAPUTHCA.

Ecau mcnosip30oBaTh TOJBKO CTpaTeTwu «1 Muidnay W «2 TLIAIBY,
JIMJIEMMa, IIOBTOPHIOIIMXCS 3aKJIIOUEHHBbIX OYJIeT TaKOH »Ke, KaK U OJ[HO-
KpaTHasd, HO Yy HAC TaKzKe eCTh CTpaTerud «s Takoil BHe3anubiiiy. Korma
UT'POK «s TaKOil BHE3AIHBIIY UT'PAET C JIOOUTE/IEM TaKOW YKe WU OHO-
LIIIAIHON cTpaTeruy, TO OHU BCerjia JealoT 110 OJHON ILIdIle, U KazK-
Bl meHb ob0a mosydaror mo 14 mommapoB. Beé ctanoBuTes ciioxKHee,
KOIJIa UT'POK «¢ TAKOH BHE3AIlHBLIM» HAaTAJIKHBACTCA HA ABYXILIAIHOTO.
B nepsbiit genb on caenaer ojHy Uy, a Bo Bropoit — jase. Ho nasee
KazKJIblil UTPOK Oy/1eT JeJaTh M0 2 IMLIANLI KayK/ bl JIeHb. 10r/1a KazxK-
JBIIl [OJYYUT CpeJHUil BBIATPBHINI B 11, Tak KaK BBIUI'PBHIINI B IEPBBIi
JIeHb He WMeeT 3HA4YeHWs MMPH BBIYUCJIEHUN CPEJHUX HaJl OECKOHEUHBIM
[IePUOJIOM.
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Aumnca,
1 msma | g Takoil BHE3AIIHBINA | 2 ILIAIbI
['ena, 1 musma, (14,14) (14,14) (9,16)
s TaKoil BHE3AIHBII (14,14) (14,14) (11,11)
2 nurans (16,9) (11,11) (11,11)

CoriacoBaB MOJIyUeHHBIE 3HAYCHUS, MBI IIEPEXOJIUM K MATPHUIIE BBI-
urpbiiieit, ykasanuoit na rtadsuie. lannag rabjuna — Jidiib MaJjas
qacTh 001Ie#l 1aTéKHONH MaTPUITHI TOBTOPSIIONIEHCS JTUIeMMbl 3aKJTI0-
YEeHHBIX, TTOTOMY YTO Mbl PACCMOTPEJIH TOJBKO TPH CTPATETUN U3 CUET-
HOI'O MHOXKECTBa. B mosHo#l Tabsmie MBI CMOXKeM HabJII01aTh OeCKOHE-
HOEe MHOKECTBO paBHOBECHI, TaK Kakoe yKe HeoOXoauMo BeIOpaTh? Liu
K KakoMmy coiinércs urpa? Ha camoMm nete, oTBeT Ha JaHHBIN BOIPOC O-
JIVIUTH TaK MPOCTO HEJIb3sl, II03TOMY OOBIYHO B 3a/1a9aX IPOCAT IIPOCTO
HafiTn MHOXKecTBO paBHoBecuii 1o Hamry, win ITapero-ontumywm, mim,
OIISITH 2Ke, CTaBAT Oo0Jiee sIBHBIN BOIIPOC.

3.6 CwmemniaHHbIE€ CTpaTeruu

Eciu marpuiia miarexeil COIEPKUT CETOBYIO TOUKY, TO CYIIECTBY-
0T XOPOIINe CTPaTerun st 000nX UTPOKOB. I OMHOKPATHOW UTPHI
MapTHEPAM CTOUT MCIOJIB30BATh IMPUHIIAI MUHUMAKCA BHE 3aBUCHMO-
CTU OT TOTO, COAEPXKUT JU MATPHUIA IJIATEXKEHA CEeIJIOBYID TOUYKY WJIN
HE COJIEPKUT. DTOT K€ MPUHIUI [E1eCO00PA3HO UCHOIH30BATh U IIPU
MHOTOKPATHOA UTPE ¢ CEIJTOBON TOYKON.

Crparernss MeHsIeTCsI, KaK TOJHKO Pedb 3aXOJWT O MHOTOKDPATHOM
urpe 6e3 ce110BoM TOUYKHU. B 9TOM cilydae MoCTOSHHOE IOBTOPEHHE CTPa-
Teruy MOXKeT TIPUBECTH K HEBBITOIHBIM pe3yiabTaTaM. Hampuwmep, ecom
Mbl Oy/IeM UI'PaTh B «KaMEHb-HOXKHHUIIbI-OyMary» M XO/JUTb BCE BpeMmsi
TOJIBKO OJIMHAKOBO, TO JlazKe €CJIH COIIePHUK HEMHOI'O YMCTBEHHO HEeloJI-
HOTIEHEH, yCIeXa HaM 3TO He TPUHECET.

B moBTOpgiomuxcs urpax Kaxkad U3 CTpPaTeruil OJJTHOKPATHON UTPHI
HA3bIBACTCA YUCTOW CTpATETHCH.

Ecnan y mac mMmeercss HeCKOJBKO YUCTBHIX CTpATETHil, KayK/aasd U3 KO-
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TOPBIX MOZKET IIPUMEHATHCS ¢ HEKOTOPOIl BEPOSATHOCTHIO, IPUYEM XOTS
Obl OJiHA W3 YHUCTHIX CTPATEruil JIOJKHA ObITh peajin30BaHa B JAHHON
KOHKPETHOil urpe, To Takoil HaOOpP HA3bIBAETCS CMEIIIaHHOI cTpaTe-
rueii. llnrepec K cMeIaHHBIM CTPpATEruAM O0bACHSIETCS IIPOCTO — €CJIN
COIIEPHUK OIIPEIeIUT, KaKad U3 BAIIUX CTPATEruil OyAeT MIPUMEHITHCS B
OYepeIHON UTPe, OH CMOXKET MCIOIb30BATD STH 3HAHUA T/ YAy UTTCHU S
cBoero pesysbrarta (u yxymamenus pamiero). [lostomy «dem ciydaiinee,
TeM BepHeey, MMEeHHO HelpeIcKa3yeMo CIydaifHoe depeoBaHne CTpaTe-
Uil He MO3BOJIUT JOOUTHCS COINEPHUKY BBIUTPHIIIA.

JlorudHO, 9TO YUCTHIe CTPATErUH MOYKHO MPEe/ICTABUTh KaK YaCTHBII
caydail cMemraHHBIX TOJMBKO B TOM CJydae, KOTJIa JacTOTa OIHON u3
crparernii — 1, a octaapbabrix — 0.

B onTmMaJabHBIX CMEHNIAHHBIX CTPATErudAX WUIPOK, OTKJIOHUB-
IMAKACA OT CBOEH ONTUMAJILHON CTPATETAN, A3MEHIET CPEeIHANA BHINTPHIIIT
B HEBBITOTHYIO JIJII HETO CTOPOHY.

Perrenne urpbl ecTh COBOKYITHOCTH MPUMEHEHUA KarKJIbIM W3 UT-
POKOB CBOMX ONTHMaJibHbIX cTpareruil. Ilema urpsr — pesyJbrar, J10-
CTUTHYTHI{i TIPU PeNeHH: UIPbl, TO eCTh, CPEJHUIT BRIUTPHIIT (MaTeMa-
THYECKOe OKUJIAHNe BBIMTPHITIA) DM MPUMEHEHNH ONMTHMAIbHBIX CTPa-
Teruit oboumu urpokamu. Te crpareruu, KOTOpble TPUCYTCTBYIOT B OII-
TUMAJIBHON CTpaTernu UTPOKA ¢ HEHYJIEeBBIMHA YacTOTAMH, HA3BIBAIOTCS
IIOJIE3HBIMH (/Pyroe Ha3BaHHe — AKTUBHBIMH).

B 1928 rony ¢don Heiiman gokazalji, 4TO Jijisd KazKJI0# UT'DbI UMEeTC
HEe MeHee OJJHOTO PEeIeHNsI. ITO PeleHne MOKeT HaXOIUTCS B TOM 9UC/Te
B 00JIaCTH CMEIIAHHBIX CTPATEruil.

3.7 IloBropsamoniagacd AUJIeMMa 3aKJII0YEHHBIX

B kHure «dpomtonus kooneparmny (1984) Pobepr Akcenbpo nccie-
JIOBAJI I0BEJIeHIe UI'POKOB B MOBTOPSIOMENCS IIJIeMMe 3aKJII0YeHHOTO.
OH TpeIoKUI CBOHM KOJIJIETaM DEAH30BATH AJITOPUTMBI, PEATH3Y-
[ONHe JAHHYIO UTPY W MPOBET TYPHHUD CPEJIN JAHHBIX aJIrOpUTMOB. B
TYPHUDE TIPUHAIO yYACTHE MHOTO IIPOIPAMM, DEAJU3YIONHUX aJrOpuT-

40



Mbl. MIHTEpecHO, 4TO 110 HOBEJCHUIO ITPOIPAMM MOXKHO ObLIO HAJIEJIATH
uX 4ej0BeYeCKNMU KadecTBaMmu. Hampumep, 0Ka3a/0ch, YTO «7KaIHBIE»
IPOTPAMMBbI HAYUHAJHM TEPIETH MOPAYKEHNE MOC/I€ HECKOJIBKHUX UTP, TO
€CTb, B JIOJITOCDOYHO! MMePCHEKTHBE OHU OKA3BIBAJINCH HECOCTOATETbHBI-
MH. « AJTBTPYUCTHIECKHE» TTPOTPAMMBI, CTPEMSIIHE K KOOTIePAIHH TIPU-
BOJIILIIN, ONSTH TAKH, B TOJITOCPOYHON MEPCIEKTUBE, K MOJOKUTETHLHBIM
pe3ysbTaTaM JJisi CaMoil mporpaMMbl. AKCeIbPOJT MOKA3a/I, 9TO BO3MO-
JKeH eCTeCTBEHHBIH 0TOOp, TPUBOAANININ K aJIbTPYHUCTHIECKOMY MOBEIe-
HUIO TIPH HAYAJIBbHOM 3TOUCTUYIECKOM TOBE/IeHUN.

Cpenu npecTaBIeHHBIX MPOTPAMM OBLTH KaK OYeHBb CIOYKHBIE, TaK
M OYeHb MPOCTHIE, KAK JETEPMUHUCTHYECKUE (HE 3aBUCAIINE OT CIIyJaii-
HBIX 9HCeJ), TaK W HeJeTepMUHHUCTHYecKue (cMmenaHubie). MaTepecHo,
9TO HAWJTYUIeil u3 AeTePMUHUCTHIECKIX CTPATEr il OKa3a1ach cTpare-
IS «OKO 32 OKO», KOTOPas COCTOSIa BCETO UX YeThIPEX CTPOK Ha Oelicu-
ke. OHA Bceria COTPYHIIAIA HA MIEPBOM ITIare, a Ha CJIeYIONHNX ITarax
OHA TIOBTOPSIJIA TIOBEIEHNE COTTEPHUKA, TO €CTh, «IIPEIaBaIay, eCJIN mpe-
JIaBaJI CONEPHUK, W «COTPYAHUIAAY, €CJU COTPYIHUYA COEPHUK. Fc-
Jin 00ABUTH K 9TON CTPATErHd 3/IEMEHT CJIy4aillHOCTH, HAPUMED, ITO-
ObI B CJIydae npeJaTeabCTBa TPOrpaMMa MHOTIA, ¢ BEpOATHOCTHIO 1-5%),
IpoIAIa, TO PE3YAbTAT MOT OBl OKa3aThCd €MIE JydIle. DTO MOMOTAJIO
Pa3pYIIATh UKJI B3AUMHOTO MPEJATENbCTBA (MHTEPECHO 3BYYHUT).

Anaym3upyst pe3y/abTaThl TYPHUPA, AKCEIbPO/L BBLIEIU HECKOJIBKO
YCJIOBHUH, CIIOCOOCTBYIOINUX BBICOKUM Pe3yJibTaTaM B UTDE.

1. Crparerus He J0JKHA IIPeJaBaTh, OKa €€ He MPpeJacT CONMePHUK.
[Toutu Bce cTpaTeruu, OKa3aBIInecs B BepXHe# YacTH TYpPHHPHOM
TabJIUIbl, UMEJN 3TO CBOWCTBO, HA30BEM ero mobpoToii. ure-
PECHO TO, UTO JIIsI OJYYeHnusT HanboIbIieil BhITOAbI /s ce0s, TO
€CTh, B YUCTO ITOUCTUICCKUX HO6y)K,Z[eHI/IHX7 CTpaTernd He JOJIZK-
HA TOIHUTDL COIEPHUKA MEPBOIA.

2. Crparerus 10JzKHa PearupoBaTh Ha MOIBITKY COIEPHUKA ITPEIATh
e€. Beenporaoltias ctparerusi obpedeHa Ha HeycleX, TaK KaK Bce-
ra HaliIeTcsd «IO/1asgy CTpaTernsd, KOTopas He IPEeMUHET ITUM
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BOCII0JI30BaThCsI. 10 eCcTh, yClelHas CTparerus J0JKHA ObITb
MCTUTEJIbHOI.

3. Ecyim onmoneHT nepecras npeiaBaTh, XOPoIias CTPATErust J0JIK-
Ha BO30OHOBUTH COTPYIHUIECTBO. CTpaTerus J0/17KHa yMeTh TTPO-
OIATh.

4. 3aBuUCTb — KeJaHue HAOPATh OYKOB DOJIbIIE, YeM COIEPHUK. DTO
— ILJI0X0€ CBOMCTBO, XOPOIIIHe CTPATEINd HE3aBUCTINBHI.

BriBosi 3 9TOrO SKCIEpUMEHTa 3BYYUT CTPAHHO: JIJIsI TOrO, YTO-
ObI CTPATErHU-3TOUCTBI MOJIYYAJN KAK MOXKHO OOJIBINE BBITOJBI JIJIsI Ce-
OsI, OHU JOJIKHBI OBITH JOOPBIMH, HE3aBUCTJIMBBIMU U ITPOTIAIOTIIMH.
Heoxunanuo, ve tak jm?

3.8 MHWrpa B MOHETKH.

PacemorpuMm takyio urpy:

Nwmeerca na urpoka. Urpok, yragaBmimii, B KAKOi pyKe MOHETa y
naptuépa, 3abupaer eé. Ecjiu yragarb He MOJIYYHIOCH, OTIAEM CBOIO
MOHETKY.

[TocTpoum MaTpHIy TAHHOW UTDHI.

Bonpomarornuii
IpaBas | JeBas
Hepxammii | mpasas | (-1,1) | (1,-1)
aesasg | (1-1) | (-1,1)
Kaxk mb1 BuguMm, B jannoit urpe BOOBILE ner Hukakux paBHOBecHi

— un no Hamry, au [lapeTo-onTuMaIbHBIX.
Kaxk BoI jymaere, kakoe Oy/1eT paBHOBECHE B CMEIIaHHbIX CTPATEIusiX

B JaHHOI urpe?

JlaBaiiTe poBeEM UeMITHOHAT 10 JaHHoi urpe. /ljis Toro, 4To0bI
UrpaTh OLLIO WHTEpecHee — B Iapax YepeyeM MOMBITKH.

Pazobnémes Ha mapbl. B KaxK1oit mape BHAUATIE TIPOBOIUM JBA TYpa,
B KOTOPBIX BHAYaJI€ MEPBLI yYaCTHUK 3ara/bIBa€T MOHETKY, a 3aTeM
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OHM MEHHIOTCH poJigMu. Ecjiu B pesysibrare Takoro 00s 10J1y4aeTcsd Hu-
4Ybsl, TO HPOBOJUTCH TPETUIl TYypP, B KOTOPOM 3ara/ibiIBaeT TOT, KTO BBIUT-
paJi BO BTOpoM. K¢y Ko/m4ecTBO y9aCTHUKOB HEYETHOE, TO YIACTHUK,
He TMOJYYUBIINI 1Tapbl, UTPaeT cO MHOI 10 TeM Ke IpaBUJaM, U €CJu
OH MPOUTPAJ, TO BBIOBIBAET W3 COPEBHOBAHUSI, BBIUTPAJT — MPOXOIUT B
caeylomuil Kpyr. Tak Mbl urpaemM JI0 TeX TOp, MOKAa He OCTaHeTCd 2
win 3 yejoBeka. B dunane Kaxaplit Becrpevdaercd ¢ Kax/JpiM 1o 10 pas
zarajpiBag u 10 pa3 yrajapiBas. KakIblii BBIUTPBHIIT — OYKO B KOTUJIKY.

IIpoucrodum wuepa, samem obcyscdeHue pe3ysibmamos u cmpame-
2ul.
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4 Ilcuxosorus Urphbl

Ceromuss Mbl HAYHEM € HPOJIOJIZKEHUA OOCYXKIEHUSI UIP € IMOBTOPE-
HUSIMH.

4.1 Yro Takoe MareMarmdecKoe OoXKuaaHue?

KOI‘,ZL& MBI MPOAYMBIBa€M CMeENTaHHbIE CTpaTerun, Mbl HUCIIOJIb3YyEM
HOHATHE «CPeJHUN BRIUTPHINTy. UTO Takoe 3TOT cpeaauit BHIUTphI! He
OymeM »Ke MbI POCTO MCKATHh cpefiHee apudMeTHdecKoe s KaxKaoh
urpbi?

Hanmomuum GoJiee TounbIe onipeesieHns. YTo TaKoe BBIUTPHITT B KaXK-
qoit urpe? Mbl He 3HAaeM, KaK CXOIUT COMEPHUK, MOITOMY 3TO BEJTHINHA
HEM3BECTHAS.

Onpenenenne. Cayuaiinasg BeJIUdUHA MOXKeT TPUHAMATH B pe-
3yJIbTaTe YKCICPUMEHTA HEM3BECTHBIE 3apaHee 3HAYCHUS U3 33/JaHHOTO
MHOZKeCTBa.

Breém onpenenienue cpeHero BuIUTIPHINTIA HA 0oJiee (hopMaIbHOM
SI3BIKE:

Onpenenenune. MareMaTndeckoe OXKUJAAHUE CJIyJYaliHON BesIH-
YUHBI €CTh CYMMa MPOU3BE/ICHUS] BePOATHOCTEH TOSBICHUS BCEX BO3-
MOZKHBIX 3HAYEHUN HA BEJIUYUHY ITUX 3HadeHuii. Ha camom jieste, nons-
THE MATEMATHIECKOTO OXKIIAHUS — JO0CTATOTHO DA30Bast BEIh, KOTOPAs
UCIIOJIb3YeTCs JTAJIeKO He TOJBKO B TEOPUU UTP, HO 00 3TOM MOTO3IKe.

4.2 PemeHnne mMaTpm4yHOii UTPHI B CMEIIIaHbIX CTPAa-
Terngax

1o »T0oro Mbl pemaJju ToJIbKO (PUKCUPOBAHHBIE UI'PBI, & TEIEPb, 10-
JKaJyit, pemuM MaTPUYHYIO UIPY B CMEIIaHHBIX CTPaTerusx B 0obIemM
BHJIE.

bynem pemats urpy 2 X 2, mojiaras, 9T0O JOMAHAPYEMBIX CTpaTermit
HET.
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[Iycrs naarékuas Marpuna Urpbl UMeeT BHIL

alb
cl|d

[IycTh mepBbIit HIPOK ¢ BEPOATHOCTHIO T BBIOHPAET MEPBYIO CTpaTe-
ruio (IePBYIO CTPOKY) U € BEPOATHOCTHIO 1 — & — BTOPYIO.

B mannOil mrpe o0e YHCTBIE CTpPATErHH BTOPOTO HIPOKA TOJIXKHBI
OBbITh OJIMHAKOBO I10JIE3HBIME, WHa4Ye urpa Obljia Obl UIPOit C ceJI0BOf
TOYKOMN, M UMEJIOCH ObI pereHne B BUJAE YUCTHIX CTPATETHil.

Y10 Takoe OIMHAKOBO «TIOJIE3HBIE CTPATEruU? DTO CTPATETUN, UMe-
IOIlee OJIHO U TO YK€ MAaTeMaTHYeCKOe OXKHIAHNE BHIUTPBIIIA.

Toraa paBeHCTBO BBIMIDHIIIEH MOXKHO 3aMHCATH KaK

a-z+c-(1—x)=b-x+d-(1-21),
OTKY/a MOXKHO HaliTu, 4T0
d—c
a—c—b+d
AnanoruaueiM 06pa30M MOYKHO HAWTH U CMEIIAHHYIO CTPATETHIO JIJTsT

Tr =

BTOPOTO MTPOKA.
[IycTh BTOPOIT UTPOK ¢ BEPOSATHOCTHIO Y BLIOMPAET IEPBYIO CTpaTe-

ruio (TIepBYIO CTPOKY) U € BEPOSTHOCTHIO 1 — iy — BTODYIO.
Torna

ay+b-(1-y)=cy+d-(1-y),

d—2b
Y= —7—7
a—c—b+d
To ecrb, Tenepb, B NPUHIWMIE, ¥ HAC €CThb IOTOBbIE (POPMYJIbI, KO-
TOpBIE IIOMOIYT HAaM PEILIUTh JIOYI0 HIPY IOCIE CBEIeHHUS €€ K HIpe
2 X 2.
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Haiiém perenue B CMEIIAHHBIX CTPATErusiX HPU UIPE B MOHETKY, B
KOTOPYIO MbI UI'PAJIU B KOHIIE MPOILJIONH JIEKITUH.

DTHUM penteHreM 171 000UX UIPOKOB OYIET PAaBHOBEPOSITHOE MCIIO b~
30BaHUE 0DEHX YHUCTBIX CTPATEruil.

4.3 «KameHb-HOXXHUIBI-OyMmaray

[Tompobyem HaiiTH paBHOBecHe B CMENTAHHBIX CTPATETUSX /IS UTPBI
«KaMeHb-HOKHUIIBI-OyMaray.

[MocTpoum maIaTéKHYO MAaTPUILY /I JAHHON UTPBI. DTO UTPaA C HY-
JIEBOI CYyMMOIi, B KOTOpPO#l «1» — 310 mobena, «-1» — mopaxkenue, «0s

— HAYb.
Bropoit urpok
Kamens | Hoxuunel | Bymara
[lepsniit urpok | Kawmenn 0 1 -1
Hoxnuiw: -1 0 1
Bywmara 1 -1 0

[IycTh mepBbIit UTPOK C BEPOSATHOCTHIO & BHIOMpAeT KaMeHb, C Bepo-
STHOCTBIO i — HOYXKHHUIILI U ¢ BEPOSITHOCTbIO 1 — x — y — Oymary.

Torpa MaTemMaTn4uecKoe OKUIAaHNE BLIMTPHIIIA BTOPOTO UIPOKA B CJIY-
4yae BeIOOpa UM KamHs OyjeT paBHO

0-z+(-1)-y+1-(1—z—y),

B CJIy4yae BbIOOpA HOXKHUIL —

lz+0-y+(-1)-(1 -2 —y),

U B caydae BbIOOpa Hymarm —

(-)-z2+1-y+0-(1—2—y).

Torma paBeHCTBO BBIMTPHINIEH MOMKHO 3aIUCATh KaK
0O-z+(-1)-y+1-1-2z—-y) =
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loz+0-y+(-1)-(1—z—y) =
(-1)-z2+1-y+0-(1—z—y).

Orcroma

—y+l—ar—-—y=oz—-14+2+y=—-a+y.

Pemup cucremy u3 gByX ypaBHEHUl C JIByMs HEU3BECTHBIMHU, MOJTY-
4aeM, 9TO PABHOBECHBI BHIUTPHIIT () IOCTUTAETCH TIPUA Y = & = %

AHATOTHYIHO MOXKHO ONPEIETUTH U ONTHMATIBHYIO CTPATErHIO JIJIst
BTOPOT'O UTPOKA.

Ha camowm jiesie, «urpa B MOHETKY» U UI'DA B «KaMeHb-HOXKHHIIbI-
bymarys» BecbMa crerupudnb. JIydiieit crparerueii, Kak Mbl yKe HO-
HSLTA, SBJISETCH CJAyYallHBbI PaBHOBEPOSATHBIN BBHIOOD OJIHOTO U3 Bapwu-
antoB. Ho Torma cpeaunum Boiurpoimem Oyaer 0!.. Kak ke Torga cyrie-
CTBYIOT YeMIHUOHBI 10 JAHHBIM HTpaM?! DTO TPOCTO JOTEPes WIH ITO-TO
oosbiiee? [loyemy onu Tak nmonysipubi? Ha camom jesie, gannbie urpol
BeChbMa MCUXOJIOTUYHBI, TAK KaK, YTO HU NOBOPH, BCE paBHO 00a UI'POKA
OYIYT TBITATHCH MPEJICKA3aTh XOJI MPOTHBHUKA.

Benomunm «Iloxummennoe nucbmos» darapa [lo. [Iponutupyem nHe6ob-
Mo# OTPBIBOK, KaK HEJIb3d TOYHO OTPAKAIONINN CYTh JIAHHBIX UI'D.

Mue 3narxom 8ocoMuseMHUll MANDYY2AH, 4bA CROCOOHOCTIL
BEPHO Y2a0bL6AMD 8 ULPE «HUEM U HEUEM> CHUCKANL eEMY BCE-
obwiee socruweHue. IMo 0UeHb NPOCMAs U2pa: 00UH U3 u2-
PAULUT 3AAHCUMAEM, 8 KYAAKE HECKONDKO KAMEUKO8 U CNPa-
WUBAEM Yy dpYyz020, YeMHOE AU UL KOAUMECTNEO OH JEPIHCUM,
uau Hevemnoe. Ecau emopoti ueparowuti yeadaem npasuns-
HO, MO OH GLLUZPHLBAET KAMEULEK, ECAU IHCE HENPABUNLHO,
mo npouzpuieaem rameuwiex. Marvuur, o Komopom A yno-
MAHYA, 00bl2PaN BCEX CEOUT WKONLHHLL mosapuweti. Pasy-
MEEMCA, OH CMPOUN C80U 002a0KU HA KAKUL-TNO NPUHUL-
NaT, U IMU NOCACIHUE 3AKMOYAAUCH AUWD 6 MOM, MO
OH BHUMAMENDHO CACOUL 34 CEOUM NPOMUSHUKOM U NPQ-
BUALHO OUEHUBAA cmenensb e2o xumpocmu. Hanpumep, ez2o
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3a68edoM0 2AYNbIl NPOMUSHUK NOOHUMAEM KYAGK U ONPa-
wusaem: «dem uau newem?» Haw wrosvHux omeeuaem
«Hewem» > u npouzpuieaem.. Odnakxo 6 caedyrowetd nonvim-
Ke OH 6bLUZPLIBAEI, NOMOMY 4mo 2080pum cebe: «Imom
QYpar 6340 68 NPOULALLT PA3 YEMHOE KOAUMECTNEO KAMEWKOE
U, KOHEUHO, OYMAEM, 4Mo OMAUYHO CTUMPUM, ECAU ME-
nepv 603vMem Hewemuoe koauvecmso. Iloamomy s onamo
ckaocy — uewemls On 208o0pum «nevwem!» u eviuzpueaem.
C' npomuerukom uwymov NoymHee OH paccyxrcoas Ove mak:
«IMOm MaALNUK 3GMEMUA, WMO A CETMAC CKASAA <HEUEM»,
U Mmenepsb OH CHAYNAAL 3ALOYEM USMEHUMb YEMHOE “UCAO
KGMEWK08 Ha HEYEMHOE, HO MYM HCE CROTEATUMCH, “IMO
MO CAUWKOM NPOCMO, U OCMABUM UL KOAUMECTNEO NPEIHC-
Hum. Hosmomy s craocy «ueml». ». On zosopum «ueml!»
u ewviupuisaem.. Bom xod soeuueckux paccyorcdenuti ma-
AEHDBKO20 MAABNUKA, KOMOPO2O €20 MOSAPUULL OKPECTNUAL
ccuacmausukroms. Ho, 6 cyupmocmu 2080ps, wmo 2mo ma-
koe? — Bcezo moavko, — omeemun A, — YMEHBE NOAHO-
CMbl0 0MosHcIecmEumsd ce0l UHMEAEKM, € UHMENLEKMOM
npomusHura. — Bom umenno, — ckasan Jronen. — A xo-
20a A CNPOCUN Y MANBUUKG, KAKUM CNOCODOM OH docmuzaem
CMOND TOAH020 OMOHCOECMBAEHUA, 0DECNEYUBAIOULE20 EMY
nocmosanHbl yenex, on omeemun caedyrowee: «Koeda s xo-
Y Y3HAMb, HACKOADKO YMEH, UAU 2AYN, UL 000D, UAU 304
BOM, IMOM MAALYUK UL O MeM OH cetinac dymaem, A Cma-
PACH NPUIAMD CEOEMY AULY MOYHO MAKOE HCE BBLPANHCE-
HUe, KOMopoe BUNCY WA €20 AUYE, & NOMOM 24y, 4Mmobol
Y3HAMD, KAKUE MBCAU UAU YYSCMEA BO3ZHUKHYM Y MEHA 6
COOMBEMCMBUY € IMUM BYIPAHCEHUEM .

[Toromy MaIbIuK U3 JAHHOTO paccKa3a HACTOJBKO YCIEIleH, 9TO OH
BCETJIa, MOYKET PO IyMaTh MeloYKY

«OH ayMaeT, 9To g JAyMalo, 9TO OH JAYMAaeT, UTO....» PO6HO Ha OTUH
mar JIaJibIne, 4eM COTEPHUK.
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4.4 Pemenaue urpbl B CMENIAHHBIX CTPATETUAX

[Tonpobyem HaliTH perieHne WTrPhl B CMEITAHHBIX CTPATErHAX IS
MAaTPHUIIBI IOOOJIBIIIE,

1124
31213
2131

[IycTh mepBBIit UTPOK C BEPOSTHOCTHIO X BBHIOMpAET MEPBYIO CTpa-
TErui0, ¢ BEPOATHOCTHIO Y — BTOPYIO, U C BEPOSTHOCTHIO 1 — & — Yy —
TPETHIO.

AHaJIOTHYIHO TPeBIAYINEi Hrpe, PACIUIeM PABEHCTBO MaTeMaTH e~
CKWX OXKHUJIAHW{ BBIUTPHINITA BTOPOTO UT'POKA.

lra+3-y+2-(1—xz—y) =

2-242-y+3-1—2z—y)=
4-2+3-y+1-(1—x—y).

Orciona,
2—rz+y=3—z—y=1+4+3x+2y.
Torpa,
24y=3—y,
2 — 3y = 4x.
_1-
y_Qa
1
r=-.
8

To ecTb, cTpaTerns mepBOro UTPOKa — UCHOJIb30BATh CTPATETHH CO-

OTBETCTBEHHO € BEPOSATHOCTSIMU %, %, %.
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Haityiém crpareruto Broporo urpoka. [Iycrb Bropoit urpok ¢ Beposit-

HOCTBIO @ BBIOMPAET MePBYI0 CTPATETHIO, C BEPOSATHOCTHIO b — BTOPYIO
U C BEPOITHOCTHIO 1 — a — b — TpeTbio.

Pacuuiem pPaBeHCTBO MaTeMaTHYCCKUX O)KI/I,D;&HI/IIL/'I BBIMI'DBIIIA II€P-

BOT'O UTPOKA.

la+2-b+4-(1—a—-0b) =
3-a+2-b+3-(1—a—0) =
2.a+3-b+1-(1—a-—b).

Orciofa cTparerust IepBOro HIPOKa — HMCIOJIL30BATH CTPATETHH CO-

1 51

OTBETCTBEHHO C BEPOATHOCTAMH 3 5

88 1"

Taxum 06pa3zoMm, Ternepb Mbl MOZKEM PEIIUTH JIOOYI0O MATPUUHYIO UT-

py.
[ToBTOPUM METOIUKY.

Buauaje mocjieoBaTe/IbHO UCKJII0OYAE€M BCE JOMUHUDPYEMbIE CTpa-
TErvH.

Ecsm ocTaéTcss oMH 3JIeMeHT, 3HAYUT, MBIl HAIILIH CeIJI0BYIO TOU-
Ky MaTpUIlbl U, TaKUM 0Opa30M, Yy HAC €CTb PELIEHUE B HUCTHIX
cTpaTerusix, Ipu4eéM eJNHCTBEHHOe.

Haxomum u BbLIAEISIeM IBYMS PA3HBIMU CIIOCOOAMH ONTUMAJIbHBIE
XOIBI JJIsI CTPATernit 000UX UTPOKOB B KaXKJI0H CTPOKE M B KaXKIOM
CTOJI01Ie, BUPTYAJIBHO (DUKCUPYST XOJI COEPHUKA.

Ecyin Ha nepeceyenuu cTOJIOIOB U CTPOK CYIIECTBYIOT 3JEMEHTHI,
BbIJIeJIEHHBIe 000UME cltocobaMu — y HAC ecTh paBHoBecus Harmma
B YHCTBIX CTPATEIHAX.

I/IH_[eM pemeHue B CMellaHbIX CTpaTerudx.

Bl BepHO HOHSAIH — OBIBAIOT UI'PBI, B KOTOPBIX €CTh KAK PABHOBECHE

10 HSHIy B YUCTBIX CTpaTerudx, Tak u peieHne B CMCIIaHHbIX.
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4.5 MHWrpsbl ¢ MHOXKECTBOM pPaBHOBeCHIi

A Tenepnb mpuaymaiiTe, mokaJayicTa, UrPy, UMEIOINIYI0 PaBHOBECHS
Hsmra u B 9UCTHIX, M B CMEINIAHHBIX CTPATETHUsIX.
[lepswrit mpuayMaBmuit moayIuT oT MeHs 30 6asIoB,

Bropoit — 20 6as108B,
A Tpermit — 10 6a110B.
Hoém npouece npudymviearus uzp.

[Ipumep ojHON U3 TAKUX UI'D —

(1,10) | (0,0)
(0,0) | (10,1)
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4.6 JlucTuk 1y CAMOCTOSTEIHBHOTO PEIEeHnd

Haiiiure paBHOBecHS B CJAEIYIONIAX WI'PaX, 3aaHHBIX B CTPATEIH-

qecKkoit popme.
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4.7 IlocaenoBaTesibHbIE UTPHI

o 3Toro MbI 06CyK/IaIu TOJHLKO UTDPHI, B KOTOPBIX UTPOKU COBEP-
mafT BeIOOp omHOBpeMeHHO. HO ecTh U npyrue BapuaHTHI.

MaJ1o Toro, Takue BapHAHTHI BCTPEYAIOTCS JTOCTATOYHO YACTO.

PaccmoTpuM caenyomyio urpy:

[Mycts Yebypamka u Csiiop Myn cobpasmch Ha cBumanue. s
TOTO, 9TOOBI HUKTO He 0obmjesics, BHada e Hebypalrka BbIOMPAET OHO
u3 JByX Kade, a morom Csitytop MyH BbIOMpaeT 0fHO U3 JIBYX OJIIO/ B
Hém (611012 B Kade OMHAKOBBI, HO TOTOBAT UX HO-pasHomy ). Kaxkiast
Hapa UCX0/a IIPUHECET PAa3HbIe BHINTPHIIIN, BHIUIPBIIIEM B JaHHONR HIpe
Oy/ieT MOJIy9eHHOE YJIOBOJILCTBHE OT MOTJIOMIEHUsI THUIIH. TaK Kak 3TH
HNEePCOHAYKH CJUIITKOM PAa3IUYHbI, B CBOEM BLIOOPE OHU PYKOBOJICTBYIOTCS
NCKJ/JIIOYUNTEJIHhHO 3TONCTUYHBIMNT COO6pa)KeHI/IHMI/I.

[Tompobyem omucaTh JaHHYIO UIPY B CTpaTErmIecKoil ¢popme.

Coitiop Myn

Bannauku | Hlaypma
YHebypammka | Crososas KIIM (1,9) (1,9)
CronoBas 8-ku (0,0) (2,1)

3aMeTuM, U4TO KOT/Ia UI'Pa MpeicTaBIeHa B YKa3aHHO# ¢hopMe, TO MbI
BuguM JaBa pasaosecust 110 Harmry (Baunuuku B Crososoit KIIM wiu
[MTaypma B Crosnooit 8-ku). Ha camom mesre 510 He Tak. [Tpobiema 3a-
KJIIOYAETCs] B TOM, 9TO UT'POKU BBHIOMPAIOT CTPATETUH TTOCTIEI0BATETHHO
JIPYT 3a JIpYIOM, BTOPO# UI'POK yrKe 3HAET, KAKyI0 CTPATErHI0 BHIOpAJT
nepBbIii. Marpuna miarexkeii B npuBblYHON (opMe He TaéT 00 3TOM
npeICTaBICHHUS.

ACUMMeTPUIHOCTD JIAHHONW HTPBHI JIYUINe POSB/ISETCS HE B BUJE
MATPHIHI TIATEZKE, a B BUe fepeBa BbIOOPa, 9KCTEHCUBHOI (popme.

[IepBbiM sesiom Yebypamka jro/zkeH BHIOpaTh croJioByio KIIM mim
cToI0ByI0 8-KH, a 3areMm Csiiyiop MyH J10/2KHA BBIOpATh, YTO OHA BO3b-
Mér — OmmHYnkH uan maypmy. Ho Csitmop MyH, memas cBoit BBIOOD,
y:Ke 3HaeT, B KaKyi0 CTOJIOBYIO puBésl eé Yebypalika Ha CBUJIAHUE.
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Baununku

Cronosas KIIM (1,9)
ITaypma

— (19
o Bannuankn

CrosioBag 8-xu (0,0)
Taypwma

el (2,1)

[IpoBeném aHaM3 UI'PbI, PACCMOTPEB XOIbI B OOPATHOM IOPSIIKE.
Eciim Yebypaimika yzKe ciesan cBOil mepblii X0 U BBIOPAJ «CTOJOBYIO
KIIM», To, BHe 3aBucumoctu 0T xoaa Caitiaop MyH, BRIUIPHIIT OyAeT co-
craBiaaTh (1,9). Ecan Yebyparika BeIOpas CBOUM HEPBBIM XOJOM «CTO-
JIOBYTO 8-Ku», TO X061 Caitiop MyH yike HEpPABHO3HAYHBI U JIJIsT JOCTH-
JKeHUs HAWIYUIIero pe3y/braTa eif CTOUT BLIOpaTh maypMy, Hocjae 9ero
BBIUTPHIIT OyIeT cocTaBisaTh (2,1).

Yo ke BBIOpaTh Yebypamke? [Ipu Beibope «cromoBoit KIIM» pe-
3yabraroM urpbl Oyaer (1,9) u o mosydnT BHIAIpHI, papHbiil 1. Ecim
OH BBIOEPET «CTOJOBYIO 8-KW», TO €r0 BBIUTPHIMI OyeT paBeH 2. 10 u
OyaeT HauboJIee pa3yMHBIM JIjI HEI'O BBIOOPOM. DTO 3HAYHT, 9TO PABHO-
BECHBIH BBIOOD — IIaypMa U3 «CTOJIOBOM 8-KH», YTO BEJAET K BBIUTPBIIILY
ansg Yebypamku B 2, a gusa Caitop Myn — B 1.

Bropoe u3 Bpojie Kak paBHOBECHI, KOTOPOE OBLIO MOJYyYeHO C IO0-
MOTIBIO TAOIUIBI, TOYHO HE SIBJISIETCS] PABHOBECHEM, WMEIOITIM CMBICT
B jJaHHOil urpe. O4YeBUIHO, YTO B caydae BblOopa Yebypalikoii cTosio-
Boit KIIM, Csitiop Myn Moryia BeibpaTh OJMHINKH, HO BHIOOD JaHHOMN
cTo10Bo# Hebyparikoit ObLT ObI HE CAMBIM YMHBIM ITOCTYIIKOM.

C rouku 3penusi Caitiop MyH, cBUgaHue CKIIBIBACTCS HE CAMBIM
yAa9HbIM 006pa30M — OHa MOT/IA OBl TTOJTYYIUTH BRIUTPHINT 9, & MOJTyIuT
Bcero-uapcero 1. Uro oHa MOXKeT caeaTh B TAKON CUTyaAIWH?

Hanpumep, ona moxkeT yrpoxkarb Yebypallke, 9TO OHH BCE PaBHO
OYIAyT ecTh OJUHUYMKH, JaxKe eCJd HOUAYT B BOCBMEpPKY. Ecim YeOy-
pallika BepUT B KEHCKUE YTPO3bI, TO ITO UMEET CMBICJ, TAK KaK TO-
ria crosoBast KITM emy npunecér oann 6as11 yI0BOJIBCTBHASA, TOT/1a KaK
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OJIMHYMKN B CTOJIOBON 8-Ku OH BOOOIE HEe 3axo4er ecTb u mojydut 0
OYKOB.

[Tpu BEHUMATETBHOM PACCMOTPEHIH CTAHOBUTCS SICHBIM, 9TO 3Ta YTPO-
3a Ha CaMOM JieJie yIpo30il He sBisgeTcs. Beab 04eBuIHO, 9TO KAK TOJIBKO
YeOypalka ciesiaeT ¢Boi BHIOOD, BOZMOXKHBIMU BBIMIPBIIaMu Ciaop
Mynu MoryT O6BITH 060 0, 6O 1, TAK YTO MYCTH YK 3TO OymeT 1.

[Ipobaema Caittop MyH B TOM, 9TO IHOCJE TOTO, KakK deOyparrka
JieJ1aeT CBO BBHIOOP, OH OXKHUIAET PAIMOHAIBLHOTO MOCTYIKa OT Heé. OHa
Morvia Obl cebs CBA3aTh 00S3aTEJILCTBOM CheCTh OJUHIUKHU JTaZKe B TOM
caydae, ecyim Ob1 Hebypallika NpuBEI €€ B «CTOJIOBYIO 8-KH», BO3MOXKHO,
9TO MOTJIO OBI VIYYIIUTH €€ HACTPOEeHHe.

Cas3arh cebst TaKUM 0053aTEIBCTBOM MOYKHO, HAIIPUMED, TO3BOJINB
KOMYy-HUOY/Ib pyroMy ciaenath 3a cebs. Caitiop MyH, mHanpumep, mor-
Jia, ObI HAHATH KY3Hela U MOPYYUTh eMy 3aCTaBUTh €€ eCThb OJIMHYUKU B
JapHoM caydae. OgHAKO, ¢ TOUYKH 3pennusd UeOypalllku, CHTyallusd B 9TOM
caydae peluTeIbHO MeHSIeTCs — eCJIM OH 3HaeT 0 JoroBopénnoctu Caii-
jgor MyH ¢ Ky3Henom, 10 OH MOHUMAET, YTO ecjiu OH npuBeaeT Caitjiop
Myn ne B KITIM, ero Beuep 6yjer 6e3nanékuo ucnopuen. [losromy s
HETO pa3yMHee MOWTH Ha MOBOLY YV AeBYTIKY. B TaHHOM CTydae KeHCKUit
YJIBTHAMATYM IIOMOT TOBBICUTH HacTpoenue Caitiop MyH.

Kaxk BooO11e Ha3BaTh paBHOBECHE, BOSHUKAOIIEe B JaHHON Urpe?

PasnoBecue B 310# u eft 110/100HbIX UI'DAX HA3bIBAETCsI PABHOBECH-
eM ITltakens0epra. B Takux urpax mmeercsd Jujep, UrpoK, KOTOPbLIi
JieJlaeT TepBbiil X0, JIuaep MoXKeT onpeaeuTh CTPATErni, ONPe e IaI0-
meecd paBHoBecueM H»Ima, mocse KazKJioro u3 CBOUX XO0JIOB, & BeIOMBIi
BBIOMpAET CTPATErHH COTJIACHO IPOrHO3a JIUJAEPA.

Hampuwmep, B paccmorpennoit urpe, pasaopecueM [lltakennbepra ss-
JISETCH TIaypMa U3 CTOJIOBOM 8-Ku.

4.8 OrpaHnuvdeHue BbIOOpa

Crparermdyeckme XObI JIJisi UTPOKA €CTh JeHCTBUS UTPOKA, TMPHU-
3BaHHble obecreduTh Hanboiee OJArOIPUATHBIN 19 HErO Pe3y/ibTar.
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Pacemorpum «urpy B Tpycas. [lycrh umerorcs jisa aBroMoousis, Hecy-
IMUXC APYT K Apyry. CBepHYBINHIT TEPBBIM CIUTAETCS TPYCOM, HO BBI-TO
TPYCOM OBITH HE XOTHUTE W MbITAETECh HANTH CTPATETHI0, KOTOPASA JaACT
BaM IPEUMYIIECTBO. YTO BB MOXKeTe CJIe1aTh?

Yr00bI OKA3aTh, YTO BLI HE COOMpaETECh CBOPAYUBATH, BBl MOXKETE
JIEeMOHCTPATUBHO CHATH PYJb, U MyCThb Balll COMEPHUK 3TO BUAUT. Ho
BeJIb BbI JK€ ITOTePsIin CBODOIY jeficTBril, pa3Be moTepsi CBOOOIbI MOXKET
oKa3aThCs BHITOAHOI? B nanmoii urpe — ma, Mmoxker. Benb cBoOoa B 9TOM
UI'PE €CTh BOBMOXKHOCTD CBEPHYTH B CTOPOHY, TO €CTh, HpOoUrpaTh. CHIB
PyJib, BB JIMIIaeTe ceOd TaKOH BO3ZMOXKHOCTH. DTO — CTpaTerddecKuit
X01. ¢l HaIe10Ch, BBl He OyIeTe COBEpIaTh TAKAX CTPATETHIECKHX XOI0B
u, TeM OoJiee, UI'PATH B TAKHE UTPBHI.

Unest o Tom, uro urpokn (oxme mwin 06a) MOTYT HONBITATHCS BO3-
JieiicTBOBaTh Ha XOJ UI'PbI, ObLIa pasBura Tomacom Hlemmunrom. On
paccMaTpHBaJ Takhe MPHEMBI, KakK oberianue (00s13aTeIbCTBO) U yIPO-
3a.

O06g3aTeIbCTBO — CTpaTernvecKuil Xo/1, U3BeIaloNiuil Pyrux ur-
POKOB O CBOWX HAMEDEHUSX, KOTOPbIe He M3MEHSITCS BHE 3aBUCHMOCTH
00 obcrositesbeTB. Hanpumep, BoT urpa B OyamibHuk. Merorcs jaBa
UTPpOKA — <«BeUepHUM d» W «yTpeHHHi sg». [lepBblil X0m — «BedepHe-
ro sg». OH BKJIIOYaeT OYIUILHUK U OOJIbIIe HUYETro He HpeIlpHHIMAET.
«YTpeHuuii g» copepiiaer Bropoit xoj, on — Bejombiit. [locse cpabarbi-
BaHUs OyJM/IbHUKA Y HETO JIBE aJbTePHATHBHI — MOJAHATHCS C IMOCTETN
(onTHMaIbHAs AJBTEPHATHBA HA MPHUHATOE «BEYEPHUM si» 00sI3aTesh-
CTBO) WJIM OCTABATLCS B HEIl.

Yrpo3a — orBeTHas peakliud, IMTpad Ha He COOTBETCTBYIONINE Ba-
IITAM OXKWTAHUSAM JIEHCTBHS APYTUX UTPOKOB. YTPO3a, B OTJIMIUU OT 00sI-
3aTEJIbCTBA, OCYIIECTBISAETCS OTBETHBIM XOJOM. Fcjm conepHuku Iijia-
HUPOBAJIN CAEJaTh 4TO-TU00 BHITOIHOE Jijisg ceDsi, HO Ballla peakiius He
HO3BOJISET 3TO OCYIIECTBUTD, TO pedb UJIET O caepkuBaHuu. Eciu Ba-
I YyI'PpO3a MPUBOIUT K TOMY, UTO COIEPHUKH BBIOMPAIOT X0, KOTOPDI
uHave ObI OHU He CIeJIaIH, TO pedb UAET O MpUHYXKAeHuu. 11 B ciry-
4ae yIpo3bl, U B CIy4ae OOelanns COePHUK B OTBET COBEPIIACT TaKue
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JIeRCTBUSI, KOTOPbIe nHA4Ye Obl OH HE COBEPIIW/I, TO — CTPATEIHICCKHE
XOJIBI.

CymecrBytor 1 mHOpMaTHUBHBIE X01bl. Hanpumep, ecjin Mbl 3asB-
JIZeM, 9TO 9TO-JTU00 MPOU30MIET, TO 9TO HA3LIBAETCI HMPEMLYIPeKIae-
HueM. Bapuant — 3aBepenue, Mbl HHOOPMUPYEM, UTO B KAKUX-TO CJIY-
JasgxX MBI OyJIeM TPUIEP:KUBATHCS ONPeIeTEHHON CTpaTeruy.

B HEKOTOpBIX CHUTyaIUsIX MEPBOMY HIDOKY HEBBITOIHO HPUHHMATDH
peIeHnst, B APYTUX CAyYasax MOJE3HO TMOMeIIaTh COMEPHUKY 3asBUTH 00
obs3arenberBe. Beuknii kuraiickuit crparer Cyub L[3b1 yuni, 4To Bpa-
I'y BCEIJIa HAJO OCTABJATH IIYTh K OTCTYILICHUIO. Ecu myTH K oTcTyII-
JIEHUIO ¥ COIEPHUKA HET, Y HEro MOABJISIETCS 0093aTeIbCTBO CParKaThCsa
JI0 KOHI[A, 9TO MOXKET OKA3aThCsl HEBBITOJHBIM I HAC (HANPUMED, Mbl
OIEHUBAEM, UTO COIEPHUK B JIEHCTBUTEJIHHOCTH CHJIbHEEe HAC, HO OH-TO
06 9TOM He 3HAEeT, 3aCTABUTH €0 CPAXKAThCsI — MPOUrpaTh HOii).

B ocnoBe caepKuBaHusg Yallle BCEro JIEXKUT yI'po3a, B OCHOBE IPH-
HYKJIEeHUT — CTUMY.I.

[IpeacraBum cebe kommanuio u eé corpyauukos. Crparerus mocre-
MEHHOT'O TIOBBINIEHNSI BO3HATPAYKIEHNS 3a BHINOJHEHHYO paboThl Hojiee
adexTUBHA, eCIM TMEeTCsT HEKOTOPAasi TPAHUTIA, 0 JOCTUZKEHUN KOTO-
poil BO3HArpazK/IeHHsI He BBIILIAYUBAIOTCS, & IOCJe JOCTUKEHUS KOTO-
poii pasMep BO3HATPAXKACHUU CHUJIBHO BO3PACTAECT.

W gpyroit npumep. Bam 4acTo mpuxoaures mucarb KOHTPOJIbHBIE,
a MHE JaCTO IPUXOAUTCS UX IpHHUMaTh. HaBepHOe, Bce 0OpaTnin BHU-
MaHWe Ha TO, YTO HECMOTPsS HA TO, YTO BPEMsl yKe HCTEKJIO, DSl yde-
HUKOB BCE eIlé MPOI0JIZKAET [MHCATh, HAJAesACh BhIIApalaTh Hapy-TPORKY
6as1oB. CTOMT MM JIaTh POBHO OJHY JOIOJHHUTEIBHYIO MUHYTY — OHHU
OyIyT THUCATH 9Ty MUHYTY W HE OCTAHOBSATCHA. YTPO30il B 3TOM CJIydae
SIBJISIETCS] OTKA3 B Ipuéme ux paboThl HA MPOBEPKY MIPU IPOCPOYIKE BPe-
MEeHH, HO JTOCTOBEPHOCTH TOH YTIPO3bI MOYKHO TMOBBICHTD, €CJIM BBECTH
mrpad 3a TPOCPOUKY.

A kKakoro pasmepa I0JKHa OBITH YIpo3a I TOTO, YTOOBI H3MEHUTD
B Ballly I0JIb3Y CTpaTernio mapTuépa’ 3aech Jydilne HAYaTh ¢ MEJIKHX
yIPO3, TaK KaK 3TO MO3BOJUT CBECTH CBOHW 3aTPATHI K MUHUMYMY, €C-
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JIM BalllM YI'PO3bl HE 1I03BOJISIOT CJlepzKaTlh WJIM LIPUHY/UTH COIIEPHUKA,
a BaM HPHAETCA Bally yIrpo3y OCYIIECTBUTH. Mbl MOCTENEHHO yBEJIH-
YHBaeM pa3Mep yIpo3bl JI0 ONTUMAJIBHBIX 3HAUYEHU, 3TO — CTpaTerus
DaJIaHCHPOBAHUSA HA I'DAHH.

4.9 AyknuoH

Cerousiiiss JeKIus ObLIa MOCBAIIEHA B OCHOBHOM IICUXOJIOI'UHU UT-
PBI.

JlaBaiiTe HAIIOCIEIOK CHI'PAEM C BAMH B UI'PY HEMHOI'O JIPYTrOro TH-
114, 9YeM MBI IIPOXOJUJIN pPaHee.

Y MeHd B pyKax JIICTUK, KOTOPBIH nacT BaM 50 H6asLI0B.

MBI ChIT'paeM B HEKYIO Pa3HOBUJIHOCTH ayKIMOHaA: A OTJaM ITOT JIN-
CTHK TOMY U3 Bac, KTO JIacT 3a Hero 6oJblne Bcero 6aJuios. [Ipasaa, He
BCEé TaK IpocTo. BTOpoil 1o Mopsaky mpesaioxKeHHONH CYMMBI 4Ye/I0BEeK
OTHACT MHE Ty CYMMY, KOTOPYIO OH COOMPAJICS OTIaTh 33 MO JIACTOK.

Japaiite mosicauM. B aykimone y4acTBOBaJIO JiBa YeJOBEeKa, OIUH
u3 HUX Tpeaoxkua 16 6aaios, oH cras mobeuTeeM, a CTaBKa BTOPOTO
coctaBmia 15 6asios. £l ornaio mobeauresno B oOMeH Ha ero 16 6aJLIoB
cBom 50, a BTOpO#t y4acTHUK OTAAcT MHe cBou 15 OaJutoB. CrpaseiuBo?

Hoém npouece uzpu, u obcyosrcdenus peaysvmamos.

OTa urpa Ha3BIBAETCS «IOJIAPOBBII aykinoHy». Eé omucan [lyoux
B ctaThbe 1971 roja m MMEHHO OH CYUTAETCS €€ aBTOPOM.

ITpodeccop Makc Bazepmen Kaxkibiii 1o Takum 0O6pa3oM MPOJTAET
20-Tu posnaposyio Kymiopy cryieatram MBA Harward Buisness School.
Pexopa npomazku — 204 jposuiapa, BBIMTPBIIT Beerja UaeT Ha 0J1aroTBo-
PUTETBHOCTh. B 9Ty :Ke Urpy OH UT'PaeT U ¢ TOI-MeHeIzKepaMu KPYITHBIX
KOMIIaHMI ¥ Bcerjia BbIpydaeT 3a cBOIO 20-TH J0I1aPOBYIO OyMayKKy
OoJIbIlle, YeM OHAa CTOUT. UTO 3acTaBjgdeT JIoJel ILUIATUTh 3a OyMazK-
Ky B 20 jmosapos 66sbmue cymmbr?! IIpodeccop xoder mnokasarh, 4To,
0coDeHHO B Ou3Hece, y 4esIoBeKa MMeeTcs cjiaboe MecTo — OOsS3Hb I0-
Tepb. [Ipn nepcrnekTuBe MOTEPATDH JeHBIH MHOTHE HAYUHAIOT BECTU ceOsd
HEaIeKBATHO.
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B nagasie urpsl ygacTHUKAM KarXKeTCsl, 9YTO XaJ/isiBa OJU3Ka — HY HE
Oyny ke s ormaBath 3a 20-ky O6abmyio cymmy! Ho BoT Topru joxo-
gt o 15. Tlnanupyembiit BHIUTPHITT yKe HE TaK CAAJI0K I TTEPBOTO,
a BTOPOMY I'DO3UT 3HAUUTEJbHBINA HPOUTPHIII. KaK TOJIbKO CTaBKH IIpe-
BBIIIAIOT 21, B IIpOUTpbIIIe OKa3biBaioTcsd oba. Ho mepsuiit Beab mpour-
paeT Bcero 1 mosmap, a BTopoit — aBaanarh. JIBaanmaTh NpoOUTpHIBATH
He XodeTcd, JaBaiTe s MOCTaBI0 22 jJoajiapa, TOr/a g TPOUTPAI0 BCETO
2. Temepb Takme Ke PACCYZKJIEHUS TOBTOPSIET JAPYTOil UTPOK, OKa3aB-
muiics ceiigac BTOpbIM. B urore Kazk/ias cTaBKa IPUBOJIUT K BCE 0OJIb-
IIeMY COBOKYITHOMY HPOHUTPHIILY, XOTH KayKJIbIi U3 YYaCTHUKOB IIPOCTO-
HAITPOCTO CTAPAJICI MUHUMHU3UPOBATL €601 TPOUTPHITIL.

JlaBaiiTe nazoBéM 310 gpienne peHOMeHOM bBazepmana u 1o-
CMOTPHUM, TJI€ MBI €0 MOTJIH BU/ETh.

Urpok Ha ¢PoHI0BOM pBIHKE MOTeps1 jieHbru. OH MoxKeT 3auKCH-
poBaTh YOBITOK, OH BEPHUT, 9TO yIada eMy VJIBIOHETCS — U TepdeT ele.
Urpok B Ka3WHO (& MBI 3HAEM, YTO MATEMATHIECKOE OKUIAHNE BBIUTPBI-
a B KA3WHO OTPHUIATEIHLHO, TO €CTh, 3TO UI'PA YOBITOUHA JIJIsi KAZKI0TO
M3 UTPOKOB), HAJESICh OTHITPATHCS, IPOUTPHIBAET BCE.

JI7IsT HEKOTOPBIX MAaTa3uHOB, TIPOIAOIINX YJTEKTPOHUKY, B CBOE BpeMsi
HabJoascs napajgoke bazepmana. Mara3un 3aKynui, CKaxKeM, IUd-
poBoii ¢poroanmapar 3a 20000 pyb6aeit. On BbICTaB/IsIET 38 HErO IEHY B
30000 pyoO.ieii. [ena Kazkercst 3aBbIIIEHHON, HO HAIIIX OU3HECMEHOB 3TO
HEe OCTAHABJINBAET, OHU HAEIOTCS MPOJATH €r0 W MOJYyIUTh MPUOBLIb.
Ho doroannapar HUKTO He TMOKYIIAeT, OH JIEXKUT Ha 1mojike. Ha phrHOK
BBIXOJIUT HOBBIHU, JIyUIIH# (poToalmmapar, 0018/ 1aonuii 601ee BhICOKUMI
XapaKTepUCTUKAMHU 10 3aKynounoil meme 18000 pybureit. 3iech camoe
BpeMsl CHU3UTH TeHy Ha mepBbiit — 3a 30000 pyOseit OH W paHbIle He
OBLT Hy K€H, a Tereph y:K 1 1nojgasuo. Ho MeHe izkepbl Mara3uHa paccy k-
JAI0T MOo-ApyroMy: y Hac 3aaoxkena mena 30000 kak cymMa 3aKyTOIHOI
nerbl 20000 u HakaaHBIX pacxosoB B 10000 Ha TpaHCHOPT, 3apILiaTy
u aperay. Eciu g npomgam atoT ¢poroannapar xors Ob1 3a 29000, g mo-
Jay9y 9ucThiit yosIToK B 1000 pybuteil, Tak 9TO MYCTh OH JIEYKUT TI0 ITOM
nene... BeposTHOCTh MOKYIIKEH Takoro dgporoariapara, mpasja, ObICTPO
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ycTpeMJisieTcss K HyJ0 1 4ucThiit yobiTok cranosurcs 30000 pyouieit.

Emé ogun xapakTepHbIil TpUMep — BJJIE/IbIbI CTapbIX Malui. B
PEMOHT 3THUX MAIIMWH BKJAJIBIBAIOTCI JICHBIH. deM OOoJIbIlie JeHer BJIO-
JKEHO B PEMOHT, TeM MeHbIle KeJaHUsd € 3TOM MAIMHONU pPacCTAThCA.
«4l BJIOXKY ellé HEMHOTO JIeHeT, U OHa, HAKOHeIl, Toe/ieTy. KeTh y MeHs
TaKkne 3HAKOMbIE, 3TO TaK.

Bosizab moTepsaTh JIeHBI'W YacTO BEJAET K emié OOJbITUM HOTEpPsSIM.
Qukcupyiite yObITKH, HE yMHOXKAS nX. Kesm geoBex co crenennio MBA
pe/IJIOZKAT BaM YBeJIMUUTh BaIll JJOXO/I, He JIOBepaiiTe eMy Balllil JIeHbIU.
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5 [IlocaepoBaresnbHble Urpbl. VIrpsl ¢ Heco-
BepHIeHHOI 1IN HEeIoJIHOI mH( opMaIieii.

5.1 BpmiarpsimHbIE U TPOUTPHINTHBIE TTO3UITAN

Pacckaxkewm emé nemuoro o6 urpax. Eciu yopars dhakTop Hepalu-
OHAJBHOCTH, TIOCTEOBATEIHHBIE UTPHI — JITO OJHA U3 BO3ZMOYKHBIX TEM
HA OJINMITHAIAX 10 MATEMATHKE.

[TycTs umeercss wurpa Ay ABYyX HUT'POKOB, COBEPIIAOIIAX XOBI 1O~
odepequ. UTO ecTh CyTh UIPBHl — ceffdyac He CTOJb BayKHO: 4HCIa, hu-
I'YPBl HA JIOCKe, KAMYIIKH B Ky4ke. BaykeH dakT, 4To mocie KaxKI0To
COBEPIIEHHOTO XO/IA MO3UTINST U3MEHSIeTCs, U OUepe/Ib X0/Ia MePEXOIUT K
JIPYTOMY UT'POKY.

[IycTs mannag urpa Oymer KOHEYHO!, U B Hell He OyaeT HUYbUX. To-
/13 BCE BO3MOZKHbBIE MMO3UIINN, BOSHUKAIOIINE B 3TO UT'Pe, MOXKHO pa3jie-
JUTH HA J[BA MHOXKECTBA: BHIMTPBINIHBIX 1 HPOUTPBIIIHBIX TO3UIAI.
Hanoxkuwm cienyronue orpannydeHus:

1. Kaxknas nmoctu:KuMasl U3 HaUaJIbHON O3NS TPUHAIIEIKHT POB-
HO OJTHOMY M3 MHOXKECTB.

2. Bce 3akiounTesnbable (TepMUHATBHBIE) TO3UIINHE — BHIUTPBITITHBIE.

3. Jlio60#t X0/1 U3 BHIMI'PHIIIHON MO3UIUU BEJET B HPOUTPHIIIHYIO, TO
€CTh, B BRIUTPHITITHOM MO3UINY He CYTIECTBYET XOI0B, TPUBOIATIINX
K BBIUTPBHINTHON MO3UIUHA.

4. B n000it TpOUTPHIITHON TO3UIIMU CYIIECTBYET IO MeHbIIel Mepe
OJMH XOJI, IPUBOAAIINUN B BLIUIPBIIIHYIO 1TO3ULUAIO.

Ecan nayanbHas no3uius Obljia BRIMTPBIIIHON, TO Y BTOPOr0 UIPO-
Ka €CTh BBIUTDBITITHAS CTPATETHdd: MEPBBIA UTPOK CBOWM XOJIOM MOYKET
MOIIACTh TOJbKO B IIPOUTPHIIIHYIO HO3UIUIO, B TO BpeMs, JIJIsI BTOPOTO
(a MBI 3a HEro urpaem) BeerJa HANAETCs X0/ B BHIMIPHINTHY0. AHAJO-
TUYIHO, €CJIM HadaJIbHAsl IMO3UINAA ObLIA MPOUTIPHIIIHOMN, TO BHIUI'PHIBAET
HEPBbI UTPOK, KaK Obl MapaloKCAJIbHO 9TO HU 3BYYaJIO.

61



Haiiru BbIUIpBIIIHBIE U POUTPIIIHbIE TIO3UIMKA TOMOI'AET aHAJIUS C
KOHIIA: ACIOJBb3Yd TO, YTO KOHEYHAA NMO3WINS BBIUTDBINTHASA, MBI Pac-
CMaTpHUBAEM XO/Ibl B 0OpAaTHOM HampaB/eHun. PaccmMoTpum 3a1a4y:

Bamada 1. Kopoub crour Ha mosae al. 3a OZUH XOJ €ro MOZXKHO
HepeIBUHYTH Ha OJHO IMOJEe BIPaBO, HA OJIHO IOJE BBEPX WIH HA OJTHO
oJIe 10 JUATrOHAIH «BIPABO-BBEPX». BBIMIPBIBAET TOT, KTO IMOCTABHT
kopouis Ha nosie h8. Kto Bbimrpaer npm mpaBuibHOM urpe?

Pentenne. [lonpobyem HaiiTH BHIMI'PBIIIHBIE TIO3UIIMH, HCXO/Id U3 UX
cpoiict. [lo onpejesnenuto 3apepiawormas no3unus (h8) — BHIUTPHIII-
Had. [losromy B kieTky A8 moctaBum «—+». Takzke MBI OyIeM OTMEYATH
BCe HailIeHHbIE IIPOUTPHIMIHBIE MO3UINHA. B KJIeTKaxX, COOTBETCTBYIOINX
HPOUTPHIIITHBIM MMO3UIAAM, OyIeM CTaBUTH «-». Tak KakK MO3WINH, U3
KOTOPBIX KOPOJIb MOXKET 3a OJIMH XOJI IIONAacTh HA BBIUIPBLIIIHOE II0JIE
h8 — mpowurpsliabie, To Ha 1oJad h7, g8, g7 ctaBum «-». C moseit h6 u
f8 3a oamH XO0J MOXKHO TOINACTH TOJBKO HA BBIUTPBINIHBIE MOJs, 3HA-
YUT, B 3TUX KJETKAX MOXKHO IIOCTABUTH «-» — OHU BBIMI'PBIIIHBIE. 13
TOJIBKO UTO HOJIYYEHHBIX BBIMTPBIIIHBIX MO3UIIHAINA MOy YAI0TC CIeIy 0~
e TPOUTPHITITHBIe o3utuu: hb, gb, g6, f7,€e7, e8. Ilpomomkas anaso-
IUYHBIM 00pa30M, MBI B HTOI'€ 3aII0JTHUM TaOJIHILY.

s[=[F][=]F =[]+

¥
¥
¥
¥

A B CDETFGH

BBII/IprIH_[HbIG 1 MPOUTPHINITHBIE MMO3UIIUN JJId 3aJa91 PO KOPOJIA.

62



Havasibnast 11o3uiiust SB/€TCd [POUTPBIITHON, 3HAYUT, BbIUI'PbIIII-
HadA CTPATErud €CTh y IePBOr0 NT'POKA.

Pemum emé onny 3a7a9Ky W3 OJAMIIAAT.

3amaua 2. rpa naunnaercs ¢ dynciia 1. 3a Xo paspelnraercs yMHO-
JKATh UMEIOIeecd TUCI0 Ha J000e HATYpaabHOe YUCI0 OT 2 10 7. Buiur-
PBIBAET TOT, KTO MEePBLIM 1O1yuuT 4ucio, 6osbiree 1000. Kro Boiurpaer
IpHU IPABWILHON Urpe’

Pentenne. B jannoMm ciaydae mos3uruss — 9T0 oaHo ducjo. CHoBa
BOCITOJIB3yeMCs aHaJUu30M ¢ KOHIA: Bce yncyaa = 1001 gBiadioTcsa BbI-
UTPBIITHBIMYA TTO3ATUSIME. 'Te MO3UIIN, U3 KOTOPBIX MOYKHO TMOTACTh B
BBIUTPBINTHBIE, JTOKHBI OBITH TPOUTPBHINTHBIMU. 3HAYUT, BCE UHCJIA, OT
143 no 1000 aBagroTCs MPOUTPHITITHBIMA — JTOMHOYKHB KazKJI0€e Ha 7, Mb
MONAJAEM B BHIUTPBLIIIHYIO MO3UNMU0. Bee uncna or 72 1o 142 angtorca
BBIUTPHITHBIMA TTO3UTUSAMHA, IIOTOMY YTO U3 HUX MOKHO IMOITACTh TOJIb-
KO B TPOUTPHINTHBIE: TPU JOMHOKEHHH YucIa OT 72 710 142 ma 9ucsio
or 2 10 7 nosydaercs ducso or 144 o 994. Ilpogoskas aHaIOTTIHBIM
obpazoM, nosrydaeM: no3utuu ot 11 10 71 — TpourpeIabie, TO3UIUA C
6 mo 10 — BBIUTPBINIHBIE, U TO3UIWHU C 1 110 5 — MPOUTPHITITHBIE.

[TosryqaeTcs, 9T0 HavaIbHAS MO3UIUS — MPOUTPHINITHAS, 3HATUT, TPH
MPaBUJIBHOI UT'De BBIUTPHIBAET MEPBHIN NTPOK.

5.2 PaBHoBecme mo mojabIrpam

[Touck papBHOBeCHSI B SKOHOMHIECKHX HIPAX MPOU3BOIUTCS TOYHO
TaK »Ke, KaK M B MaTeMaTHIecKnX. Pa3sépHyTas (opma UIPHI Ipej-
crapjsier u3 ceds oJHOHANpaB/eHHbIH rpad 0e3 IMUKJIOB, TO ecTh, Je-
peBo. MBI IMOMHUM, YTO 3aKJIOYHUTCJIbHBIEC TTO3UWIHUN HUI'DblI Ha3bIBAaIOT-
cd TepMHHAJIbHBIME, a8 HAYAJIbHBIN y3esa - KopHeBbM. llommepeBo —
JacTh JepeBa, HAYNHAIOIIASCSI B HETePMUHAIBHON BepIInHe, MOABIIPAa
— YaCTh UI'PHI, ONUCHIBAIOIIASICS TIOIIEPEBOM.

Mbi 9acTO HPUMEHSIA TEPMUH CTPATETUS, OIMCHIBAIONIU JIeiCTBIS
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UI'POKA B KOHKPETHOHW cuTyauuu, B JAHHOM CJy4dae — B Te€X HO3ULUAX,
B KOTOPBIX €ro o4epeb Xo4a.

Pemenne MareMaTnyeckux Urp Mbl HaXOJIUJIN C KOHIA, STOT METOJ
Ha3bIBaeTCs METOA0M OoOpaTHOI mHAYyKImu. Mbl paccMaTpuUBaIn Bee
TepMUHAJIbHBIE BEPIIUHBI, JTAB UM OIEHKY (TaKue MO3UINH HA3BIBAKOTCS
MO3UNUSAME HYJIEBOIO PAHIa), 3aTeM — BCe HETEPMHUHATBHbBIEC BEPIIUHBI,
M3 KOTOPHIX BCE XOJbl BEIyT B TEPMUHAJbHBIE BEDITHHBI (STHUM MOJIY-
UM BCe TO3WIMH, MMEOIIHe MepBhIil paHr), 3aTeM BCe MO3WINH, W3
KOTOPBIX ITO3UITUHU [I€EPBOT0 PAHTA JIOCTUZKIMBI 38 OJIMH XOJ1. TaK Kak ur-
pa y Hac KOHeYHad, TO €CTh, COJEPKUT KOHEYHOE KOJIMYEeCTBO BepPIINH,
TO KayKJast BO3MOXKHAsl B UTPe MO3UIHUsI (JOCTUKUMAsS U3 KOPHEBOii) B
KOHIIE KOHIIOB I10JIy4YaeT CBOH paHr.

B skoHOMUYECKHX HWT'PaX BBIUT'PBIINT U IMPOUTPHINT HE CTOJIb SIBHBI,
IIyCTb OHU OIPE/IeJIAI0TCS YucaaMu. KaxKaplit 13 UrpoKoB CTpeMuTcs Ho-
JYYIATH HAUOOIBIUI BBIUTPHIIT J71d cebsd. B manHOM cydae aaroputm
HEMHOTO YCJIOKHsIeTcd. PaHr mo3umuit Ternepb ompejiesisgeTcs BBIUTPHI-
1eM, KOTOPbIH MOJIy4aT UI'POKH. PaccMOTpUM 1O3UIUKM [IEPBOrO paHTra.
Nrpok, penatomuii Xo/1 B 3TO# MO3UIMHU, BHIOEPET U3 HUX Ty TO3UIIHIO,
B KOTOPOW OH TOJIYUYUT HAMOOBIINN BBIUTPHINT. KaxKaas w3 Mmo3uIunii
IEePBOT'O PaHTa MOJIydaeT ellé OJHY XapPaKTePUCTUKY — BBIUTPBIII UT'PO-
Ka, COBEPIAIOINIEro Xo/I. e UrpoK, COBePIAIONTUil 3aKII0INTeTbHBIT
XOJI, UMeeT BbIOOp M3 HECKOJIbKUX XOJI0B, HPUBOJMAIIUX K PAJIUYHBIM
pesysabraraMm, 9T0 OH Beibeper? O4UeBHIHO, X0/, NPUHOCIIIII eMy Hau-
60JIbIYI0 BHITOTY. Takum 0b6pa3oM, KaxKaas U3 MO3UITUI MepBOTrO paHra
[OJIYYUT YUCJI0 — 3Ha4YeHHe BBIUIPLIINIa, HaIPUMEp, [epBOrO UIPOKA.
[lo3urnuu BTOPOTO paHra — Te TMO3UIHH, U3 KOTOPBIX UMEIOTCS XO/Ibl B
MO3WUINHU TIePBOTO paHTa. Tak KaK ovdepe/ib X0oJa celidac MpUHAIeKUT
yZKe JpyromMy HUIPOKY, IeJdb ero MeHseTcs, eMy Tpedyercd He MaKCH-
MH3MPOBATH BBIUTDHIINT MPOTHBHUKA, a MUHUMH3UPOBATH €ro (B HIpe
C HyJeBOH CYyMMOii 9T0 Tak). DTOT aJrOPUTM U HA3BIBAETCS METOIOM
obparHoil uHAyKIuKU. M306pean ero Jsa mMaremaruka - llepméno (oH
3HAMEHHUT CBOeil Teopemoii) u KyH, Mo3TOMy OH U HOCHT UX UMSI.

Jlnsg urp B pa3eépuyToil popMe, TO €CTh, NPEJICTABICHHBIX B BU-
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Jie jiepeBa, papHoBecue H3ma Toxe MOxKeT CyliecTBOBaTb, OHO OyJer
HA3bIBATHCSI PABHOBECUEM, COBEPIIIEHHBIM II0 UT'PAM. DTO — HAOOP
cTpaTreruit 060UX UTPOKOB, €CJIU €T0 CYZKEeHHe Ha JIFOYIO U3 MOABITD MPH-
BOJUT K paBHOBecuio Hamra B 3T0# nogpirpe. MoKHO CcKa3aTh, 4TO CTPa-
Terusi B MOJIBITPEe He OYIET 3aBUCETh OT TOTO, UTPAETCS JTU ITA HOJBITPA
OTJIEJIBHO WU OHA SBJISETCS YaCThIo OOJBINON UTDHI.

5.3 MHWrpsl c HecoBepIineHHoO mH(OpPMAaIeit

B mraxMarax W JJOMHHO COTIEPHUKH, JIeJ1as XOJbl, 3HAIOT BCIO HCTO-
PHIO CJIEJIAHHBIX XOJOB (B IIAXMaTaX HX Jayke OOBIYHO 3AMUCBIBAIOT).
ToBops 6osiee HAYYHBIM SI3BIKOM — UIPOK MOZKET ONPEeINTh BEPIIUHY
JiepeBa Urpbl Jjid Tekyieit nozumnuu. Hapyienue 310 mpuHIuma nepeso-
JIUT UTPY B JAPYroii KJIacc — KJIacc UI'P C HeCOBEPIIEHHON nHMOpMaImeii.
Nrpok, coBepimaromiuii X0, MOXKeT OIpe/IeTUTh HeKOe MOAMHOYKECTBO
MO3UTINN JlepeBa UTPHI, B KOTOPBIX OH MOXKET HaXOJAUTHCS, TPUIEM UT-
POK MOXKET JlazKe He 3HaTh, B KaKOil 1oJjbirpe oH Haxojurcd. [loaromy
TEPMHH <IIOJAbLITPa» B TaKUX HUI'DaX MEHACT 3HaAUYCHHE: TCIIePb 3TO TaKOe
MOJAEePEBO UTPHI, 9TO J1I060e WHAPOPMAIIMOHHOE MHOYKECTBO, TepeceKa-
IoIeecs ¢ ITUM MOJAJAEPEBOM, TTOJTHOCTBIO JE2KAT B HEM.

B nesom, Bce urpsl B HOpMaJIbHOM (hbOopMe MOTYT OBITH IIpeIcTaBIe-
HbI, KaK 110CJ/Ie/I0BaTe/IbHAad UI'Pa ¢ HecoBeplleHHol nudopmaiueii.

5.4 Hy>xkHo 6oJibirie 30J10Tal

CeIrpaeM B Moc/ieTOBaTETbHYIO UTDY.

Nwmeerca 3aBoj, ynpaBiasgeMbiil TUPEKTOPOM, Y KOTOPOTO B TOIYH-
HEHUN HAYAJIBHUKA T1eX0B. /[IMpeKTop NpuHIMAeT pelienne, YCTaHaB/ 1-
BaTh JIM KECTKYIO MOJUTUKY, TP KOTOPO#l paboune obJararoTes mrpa-
damu, nnn Markyro. HadaapHUKZ 1EeXOB TOXKe MPUHUMAIOT DelleHue,
nepejaBaTh JU BCce TOJYyYeHHBIe MTPadbl IUPEKTOPY, WU JT0OABUTH
cobCcTBeHHBIE, 1IeX0Bble mTpadbl. Paboune Toxke BEIONPAIOT — €CIu 3ap-
I1aTa MUHYC HeOOoJIbIHe mrpadbl UX yCTpauBaeT, TO 0OJIbIITHE TITpadbI
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MOTYT npuBecTs K 3abacToBke. 3a06aCTOBKYU CHUZKAIOT OOIIYIO NPUOBLIHL
JIUPEKTOPA, U OH CTAPAETCH UX N30EKATh.
[Tnarexxn qupexkTopy:

e JIupeKkTopy BBHITOJHBI BBICOKHE MITPAdbl, K KOTOPbIM HAYaJIbHUKH
1exoB He J06aB/Is0T CBOU, a pabodune He DACTYIOT.

e 3abacrToBka pabovnX yMEHBIIACT ILJIATEXKHU JUPEKTOpPY Ha 1.

e Ec/iM HAYaIbHUKHU IIEXOB BBOJISAT CBOM IITpadbl, IOMUMO JTHPEK-
TOPCKUX, TJIATEXK TUPEKTOPY yMeHbIaeTcs Ha 1.

e Ec/ii TupeKTOp He yCTaHABIUBAET BBICOKHE IITPAMDI, IIATEXK YMEHb-
maercd Ha 1.

ILnare:kn HaYaAIbBHUKA, nmexas:

e Hava/jbHUKY I€Xa BBITOIHO, KOIIa OH COOMpAeT AOIOJHUTE/IbHBIE
mrpadbl, a pabodne He DACTYIOT.

e Curyamus, Korja padboune 6acTyioT U HaYaJIbHUK cobupaer j106a-
BOYHBIE IITpadbl, XyxKe, d4eM ecu Obl paboune He 6ACTOBAJIH H
mrpadbl He COOMPATIUCD.

e Cawmpblif TLIOXOM CcjIydaii, KOrja JIONOJHUTEIbHBIEe Tpadbl HE CO-
buparoTcs, a paboune DACTYIOT.

[LnaTexxu pabouux

e Pabouue nosiydaior HauOOIBIITYIO BBITO/LY, KOTJIa HU JIUPEKTOP, HA
HAYAJTHHUK TIeXa MTPAdOB He HAK/IAIBIBAET, & OHU HE HACTYIOT.

o Fcyin Hava/bHUK 1exa BBEJ mTpadbl HOMUMO JUPEKTOPCKUX, TO
HE3aBUCUMO OT BEJUYHMHBI JUPEKTOPCKUX MITpadoB pabodune Mo-
I'yT HAYaTh 0ACTOBATD.
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o Fciin v iupekTop, U HaYaJbHUK I€Xa BBOJAT OoJibiiue mrpadbl,
TO pabOYNM HUYEr0 He OCTAETCsd, KaK 0acTOBATh.

He wrpagosars He 6acTosatb O (111

H
e LiTpathosaT H He Gactosath 2,1,0)

(-3,-2,1)
0,-1,1)
LWrpachosatb

(-1,-3,0)

(-2,-2,1)

Passépunyrasa dopma urpsi

Paboune ocobenno He jJyMaioT O NpUYMHE, €CJAU 3aMEYaloT, 9TO UX
cTaju mrpadoBaTh CUJILHEE — TO JIU JUPEKTODP YCTAHOBUJI HOBBIE TIPa-
BIJIA TI0 BCEMY 3aBOJY, TO JIH HAYAJbHHK Ie€Xa XO04eT HoJ3apaboTarh
Ha pabouux. Pa3 Tak, To Halla WI'pa — UIpa ¢ HeCOBePIIeHHOI uHMOP-
Manueil. Paboure npuHIMAIOT pelreHne o 3ab6acTOBKe He 3Has, B KaKOil
BEPIIHHE HAXOIUTCHA UTPA U KAKAM IIyTEM OHU MPUTILIN K TOH BEpPIITHHE.

V nupexkTopa B HaIllel Urpe JBe CTPATernu — yCTAHABIUBATD IITPa-
&bl nnnm He ycTaHaBJWBATH. ¥ HAadaJIbHUKA Ie€Xa — 4YeThIpe, TaK KakK
nepeJ IPUHATHEM pellleHns o Tpadax B CBOIO TOJIB3Y OH 3HAET O pellre-
HUH JIUpEKTOpa. A BOT y pabodux ¢ yIETOM HEPa3IMIUMOCTH TPEIbIC-
TOPUU XOJIOB BCETO JIBE CTPATErnN.

Jlns Toro, uToObI HaliTH BCce paBHOBecus Haima, cocraBum mMaTpuily
marexkei.

Crparernu HaYaJIbHUKA IeXa OYAYT PasjndaThbes MO PErucTpy OYKB
— Gosrbinue GYKBBI (B BBICOKOM PETUCTpe) OYIyT IMIPUMEHITHCS JIJIs CITy-
4asi, KOrJa JIMPEKTOp yecTaHoBuI mrpad, Bcero oyier 4 OykBbl. BykBa-
Mu FE u e 0003HaYNM CJiydam, KOIr/ia HAYaJ bHUK [eXa PEeIIu B3UMATh
nonoaauTebHe mrpadst (or caosa Extra), 6yksamn B n b — korja
OH JIOMOJTHUTE/IbHBIE TTPpadbl B3UMATh He X04eT (0T cjoBa Bypass).

Ecau qupekrtop ycranoun mrpadsl (F — Fine), 10 nojydaercs
CJAEAYIONIAd MATPUIA IJIATEXKEH:
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Pabouue
Bacrosars | He bacToBaTh
Hauanpuuk nexa | B | (-2;-2:1) (-2;-2;1)
e | (-2-21) (-2:-2;1)
B (-1:-3,0) (1:-1;1)
b | (-1;-3,0) (1;-1;1)

Ecau nupekTop pemmi oboiituck Ge3 mrpados (f):

Paboune
Bacrosars | He 6acrosarh
Hauanpauk nexa | B | (-3;-2;1) (-2;1;0)
e | (1-1;2) (-1:-152)
Bl (:3-21) (-2:1;0)
b | (-1-12) (-1:-1:2)

Haitném gydmme oTBeTH HaYaIbHHUKA II€Xa HA BCe CTPATErud JTUPEeK-
Topa u pabounx. OTMeTHM B MATPUIAX HAWIYUNIHN XOJI JUPEKTOPa HA
KazK/Iylo crpareruio pabo4nx.

Jlast pabovunx MOCTYyHMUM AHAJOTHIHO — OTMETHM HAMJIYUIINEe XOJIbI
pabounx Ha KaXKIYI0 W3 CTPATernii HAYaTbHUKA TEXA.

g nupekTopa TpeOyeTcs CPAaBHUTH BBIUTDBINT B 0OOUX MATPHUIAX
B OTBET Ha KayK/IVIO0 U3 CTpaTeruil HauaIbHHUKA IeXa.

Obo3naunM 3a6acToBKy OyKBOit S, oT cioBa Strike. Mbl MoxkeM BU-
JIeTh, 9TO CJaeAyIomue HabOPhl CTPATETrnil ABJISIOTCS PaBHOBecusiMu Ha-
ma (mouemy?): (F,E,S), (F, B, s), (F, b, s), (f, e, S), (f, b, S).

Kakne u3 sTux paBHOBecuii ecTb paBHOBecus Hsma wa momsirpax?
NmeroTcs u OABITPHI, He HAUWHAIONTHECH ¢ HAYaIbHBIX o3umuit? Ecan
MBI HaUMHAEM MOJABITPY B MO3UIUAX, TJe XOJ NPUHAICKHUT PAbOINM,
TO HHGPOPMAIMOHHOE MHOXKECTBO Oy/1€T COCTOSTH U3 JIBYX BEPIITHH, OTHA
13 KOTOPBHIX JIEKUT B TOJJIEPeBe, a OAHA — JIEXKUAT 33 ero IIpeJie/iaMu.
PaccMoTpuM BepIuHBI, ¢ KOTOPBIX HAYMHAIOTCS TOJIEPEBbs XO/I0B Ha-
JaJbHUKA IeXa. ¥YBBI, ONATh HAM MeIlaeT TOT (akT, YTO WHMOpMAaIu-
OHHOE MHOYKECTBO Pa0OYUX COCTOUT U3 JBYX BEPIUH, OJTHA U3 KOTOPHIX
JIEZKUT B HAIEM HOJJEPeBe, a Jipyras — JIEXKUT B JIPYTOM IIO/JIEPEBE, TO
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€CTb, CBA3aHa C JIPYroit nojpirpoit. Takum 0Opa3oM, HOJAbIID, OTJAUYHBIX
OT TEeJIOf Urphbl, y HacC HET, U HaiijeHHble paBHoBecusd Harma apigiorcsa
paBHoBecusiMu Hara, coBepméHnbIMyu Ha, TTOIIPAX.

5.5 MHWrpel ¢ HenoJiHON mHMOPMAaIei

B cratnueckux urpax, KOTopble Mbl PACCMATPUBAJIA JIO CUX MOP, Mbl
CYUTAJU, 9YTO UTPOKU PABHOMH(OPMAPOBAHBI O BCEX BO3ZMOXKKHBIX XOTaX
B UI'Pe U 0 eé IpaBujiax. bosee Toro, mojarajgoch, 9T0 HaM U3BECTHBI U
nejeBble (PYHKIMH BCEX UTPOKOB, B TOM YHCJE U BCEM M3BECTHA HAIIIA,
nejeBast (pyHKIMS. DTO OBLIH UTPHI ¢ TOJHONW HHMOPMAIIHei.

Ha camowm jesie, cymectByeT 00JIbIIIOE KOJIUIECTBO UI'D, TAKUM YCJIO-
BHUSAM HE YJIOBJETBOPAIONINX, T€X UI'P, B KOTOPLIX Mbl HE 3HAEM TOYHO
nejieBble (DYHKIUU JIPYTUX UI'POKOB. Ecm mosarars, 9TO CYIIEeCTBYET
OTPAaHUYEHHOE KOJHUYECTBO BO3MOXKHBIX IEJIEBBIX (DYHKIHMA, MBI JIaéM
BO3MOXKHOCTH COBEPIIUTH XOJI IPUPOJIE, CO3/1aB BMECTO HACTOSIIETO WI-
poKa HabOP BUPTYAJIbHbBIX, KayK/IbIH C JE€TEePMUHUPOBAHHON (DyHKIMEH
Urpbl, U J100ABUB XOJ[ UI'POKA «IIPUPOJIa», KOTOPBIA BhIONpaeT (hakTu-
YeCKOT'0 UI'POKA U3 MPEI0KEHHOTO MHOYKECTBa BUPTYaIbHBIX. Ecim B
Hallleif Urpe MHOYKECTBO HIPOKOB, TO IEPBBIH XOJ BCerja 3a UIPOKOM
«IPHUPOJIAa», KOTOPBIH BBHIOEPET TUILI UIPOKOB B KOHKpeTHO# urpe. Mr-
pbl ¢ HenoJiHo# undopManueil Ha3biBaloTCd BaliecoBckuMm.

Yro Takoe pamuonaibHas crparerus B Baltecopckux urpax? Kak eé
onpeaenuth?! KazKiplit UTPOK 3HAET CBOI THII, HO THUII COTIEPHIKA PA3HIT-
pbiBaeTcd. Borpoc 0OBIYHO COCTOUT B TOM, KAKHE BEPOSITHOCTH Y COOBI-
THIl PO3BITPHIIIA MPUPOIOH KarKIOro M3 THIOB conepHuka. Oukcupys
comepHUKa (TeM CaMBbIM OMPEJIEIss €ro CTPATETHIO), MBI MOXKEM YCTa-
HOBUTDH OXKHMJIAEMbIH BBIUT'PBIIT s KAZKJIOO0 U3 BO3MOXKHBIX BapHUaH-
TOB BBIOOpa. MaremMarudueckoe ke 0XKujaHne o0Iero BHIUTPHITIA Oy1eT
OIIPEIeIAThCA CYMMOM IPOM3BEJCHUN HAIIEr0 BBLIUIPLIIIA B KOHKPET-
HOM pacIpee/IeHHH THIIOB UTPOKOB HA BEPOATHOCTD IOSIBJICHUS B pe-
3yJIbTaTe PO3BICPHIIIA JTAaHHOTO pacipeaenaeHus THIOB. HamomuuMm, 1To
YCJIOBHBIE BEPOSTHOCTH pacCUMThiBalOTCs 110 popmysie Baiteca, orciona
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TepMuH «0allecOBCKOEe PABHOBECUEY.

Bosnukaioniue 3a1a4u ¢ yuéToM 0aileCOBCKOro paBHOBECHS BBIXOJAT
3a paMKH IIKOJBHON MPOrpaMMbl, MO3TOMY MbI He OyjeM paccMaTpu-
BaTh peIeHNs B CMeIIaHbIX CTPATETUAX U BOOOIIE JOCTATOYHO CTPOTO,
IPOCTO MONBITAEMCH IIPOBECTH HEKNH aHAIN3 BO3HUKAIONIUX CUTYAINH.

5.6 JIbixkaIO!

[Togcuum nousitue HailecOBCKON UI'PHI CJeIyIONIeil UTPoil, HA30BEM
eé «baiiecoBCKasl JIBIZKHSI ».

HyCTb umMeercd e JMHCTBEeHHad JIbI2KHA, 110 KOTOpOfI niayT ABOE JIblZK-
HUKOB HaBCTPEUY JAPYT JPYTY. JIbIXKHS OJ[HA, KTO-TO U3 HUX JIOJIZKEH eé
yCTYynuTh. Ecjim HUKTO HE yCTYIHUT, OHU CTOJKHYTCS, & CKOPOCTU Y HHUX
6ompiue. C APYTOil CTOPOHBI, YCTYIUTH JBIZKHIO — TOKA3aTh ceds Mao-
JIYIITHBIM, TOYKe He XoueTcd. /laBaiiTe HA30BEM «IPUHIIATTAATBHBIM JTHIZK-
HUKOM» TAaKOTO, KOTOPBIi MOTYIUT OOIBITHI mTpad, ecan OH yCTYIUT
JIBIZKHIO, & <«JIOOPOJIYIITHBIMY TaKOI'0, KOTOPbIH, YCTYIIHUB JIBIZKHIO, HE Oy-
JIET CIUTATH ce0s1 MOPAJIbHO 00/IeIEHHBIM, TO €CTh, MTpada He MOy IUT.
[lepBolii JBIKHUK He 3HAET, KAKOW XapaKTep y BTOPOTO, OH ONEHUBAET
BEPOSTHOCTH TOTO, YTO BTOPOM JIBIZKHUK PaBHOBEPOSTHO MIPUHITUITHAIEH
WU PABHOJYIIEH, TO €CTh, BEPOATHOCTH 3TUX coObITHil paBHbl 0.5. Ilo-
CTPOUM ILIATEXKHYIO MATPUILY B MPEANOJOKEHUHT, 9TO BTOPOH JIBIZKHUK
IMpUHOUIIHAJICH.

Bropoit abzKHIK

Yerynars | He yerynarb
[lepBorit THIKHUK | YCTyHATDH (0;-4) (-1;1)
He ycrynars (1;-5) (-4;-4)

[Tharéxuasa MaTpuia B HPeIIOI0KEHHN JTO0OPOILYITHOCTH BTOPOTO
JIBIXKHUKA TaKOBA.:

Bropoit apRkHUK
Yerynates | He yerynars
[Tepsbrit JbKHEK | YeTynaTh (0;0) (-1;1)

He ycrymars (1;-1) (-4;-4)
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Bropoii Jibl2kHUK 3apaHee 3HAET, YTO 1ePBbI JIbI2KHUK JIOOPOLYIIIEH.
Hy pasBe 310 He mOHATHO 1O €ro yabibke?

Pemtenne. Tak kak nepBblii JIBIZKHUK HAYETO HE 3HAET O BTOPOM H
MacKa Ha ero Jiuie He JTaéT MOHATh, O Y€M TOT JyMaeT, TO HOJIydaeTcs,
YTO TOJIBKO BTOPO# JIBI)KHUK 3HAET CBOE HMCTUHHOE COCTOsIHWE, a JJId
IepBOTO OH HU 00D, HU 30J1, TO €CTh, KAKOU-TO «TblKHUK [1Ipéaunre-
pas.

Onpegeum cpeIHAE BHIUMTPHITTHA KayKI0TO W3 UTPOKOB MPH KAYKIOM
ucxojie. BepHyBIINCh K TOHATHIO MaTEMATHYeCKOTO OYKUTaHUS, TOHIMAa-
eM, ITO JIOTHYHO B Ka4ecTBe CPeJIHNX BBIUTPHIINIEN UCIOJIb30BATh UMEH-
HO WX MaTeMaTH4YecKoe OyKHUJIaHue.

Torpa urpa npeBparurTcs B TOT BUJI, B KOTOPOM MbI YK€ yMeeM Ha-
XOJIUTH PABHOBECHUS.

Buiurpeimm mepBoro urpoka He 3aBHCAT OT COCTOsIHHS BTOPOT'O, TO
€CTh, CTpaTerus MepBOrO WTPOKa Oy/IeT OCHOBBIBATHCS TOJBKO HA €T0
PEJINOTOKEHNAX O COCTOSHUN U CTPATETUH BTOPOTO UTPOKA.

Haiiyiém pasnosecust 1o Hatry B cMelmaHHbIX cTpaTerusx Jjis 000ux
CJIy9aeB.

[TepBasi w3 wurp, urpa C NPUHIUNTHAAIBHBIM JHI)KHUKOM — WTPa C
ceJIJIoBOM TOUKOM. IIpuHIuInanbHbIi JbIXKHIK BEIOEPET CTPATErnio «He
YCTYHATh» C BePOATHOCTHIO 1.

Pacemorpum Bropyio urpy. Llycrh ¢ BeposTHOCTBIO p BTOpPOil UI'POK
Oyzer ycrymarb J0pOry, TOrJa € BEpPOSITHOCTbIO 1 — p oH jopory He
YCTYIUT.

Brinuiiem ycsioBue paBHOBeCHSI:

O-p+(=1)-(I=p)=1-p+(-4)-(1-p).

Orcioma, p = 0.75.

Nroro, yanrsiBasg, 9T0 BEPOATHOCTH TOT'O, 9TO BTOPOIl JILIZKHUK J100-
poayIIHblii, paBHa (.5, MareMaTndeckoe OKHIAHHE TOrO, YTO BTOPOI
JIBIZKHUK YCTYIIUT JIOPOr'Y, PABHO
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3
0.75-0.5+0-0.5 = 3

Torma MmaTeMaTrdecKoe 02KIJIaHIE BBIUTPHIIIA 1ePBOTO UI'POKA, €CJIH
OH YCTYIUT JOPOTY, paBHO

3 5 17
1- 24 (—g).2 = =
+(=4)- g 5

JIOTHYHO, YTO TPU TAKWX MaTeMaTUIeCKUX OKUJIAHUIX HEePBbI UT-
POK DEIUT, YTO €My COBCEM He XO4YeTCs PUCKOBATh, U YCTYNUT JIOPO-
ry. Torja BTOpOIl, MOHUMAd, YTO MOJAYMAET HEPBbIA, TAKU TPOMUYUTCH
C BETEPKOM MHUMO CTOSIIIEr0 Ha 000YHWHE MepBOTO JblKHUKA. C IpyToit
CTOPOHBL, MEePBBI, 3Had PO TO, YTO JIyMaeT IIPO HEro BTOPOM, ¢ emé
DoTBITIEll BEPOSATHOCTHIO YCTYIUT JIBIZKHIO.

5.7 PpbIHOK JIUMOHOB

B 1970 rony 6b11a onmybmmkoBana cratba [xkopazka Akepiaoda «Poi-
HOK JIMMOHOB», B KOTOPO# OBLJIO MMOKa3aHO, YTO HECMOTPsd Ha B 0bIIEM
CTAOUIN3UPYIONIYIO POJIb PHIHOYHBIX OTHOIIEHHUi, CYIIECTBYIOT CUTYa-
WU, TIPU KOTOPbIX OTCYTCTBUE MHMOPMAIMU Y OJHUX YYACTHUKOB U
HaIM4Yne WHQOPMAIUN Y JIPYTUX MOYKET IPUBECTH K Kpaxy U TeX, U
JApYTUX.

OiMH U3 PacCMOTPEHHBIX IIPUMEPOB — PBIHOK MOJIEPKAHHBIX aBTO-
Mobuieit. Paznennm Bce aBTOMOOHMIM HA JBE KATETOPUU — <JIUMOHBI»,
aBTOMOOMJIM, TOJHBIE CKOPEe Ha 3allvacTu, U <«IIePCUKH», aBTOMOOUJIH,
Ha KOTOPbIX eme MOZKHO €30UTh. «ﬂI/IMOHbI» X BJIaJdeJIbIbl 'OTOBBI IIPO-
aath 3a 1000 mommapos, a mOKymaTean TOTOBB 3alJIaTuTh 3a HUX 1500
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Jio/utapoB. Buosine obObiyHasi curyanus. Kcjim 3a1ycTuTh HA PHIHOK U
TeX, U JPYTUX, aBTOMOOUIN HANIyT CBOUX MOKYyHATEel.

«Ilepcukus, pazymeercs, gopoxke. VIx BjaieabIibl OyayT JOBOJBHBI,
ecJii oHM npoaaIyT ux 3a 3000 jgo/1apoB, a MOKylaTe u TOTOBBI ILIa~
tuTh 3a HuUX 4000 mommapoB. 3amedaresbHas cutyanus. llokymaremn
TOTOBBI TATH NMPEIJIOKEHHYIO MPOAABIAMY TIeHY U 3aMJIATAT € YI0BOIb-
creueM. Omaako... OX yxK 9T0 «ogHako». [Ipogasiibl aBToMoOmIe 3Ha-
0T, K KaKOil KaTeropuu OTHOCITCS TPOJABAEMbBIE UM MAIWHBI, a BOT
HOKymnaTen — HeT. Bce MaITiHBI BHENTHE B TPUJINIHOM COCTOSHUM, BCE
e31aT (MpaBia, «JIIMOHBI» OYIYT e3uTh HeJ0TO ... ). [lokynareau 3Ha-
0T, YTO TIOJIOBUHA TP IaraeMbIX aBTOMOOUIEH — « TUMOHBI», & TOJIOBU-
HA — «IE€PCUKU», HO HE 3HAIOT 9TO PO KOHKPETHO B3ATHIII aBTOMOOWIIH.

[To baitecoBcKoit MOJIe/IM CIIpABE/INBAs TEHA, KOTOPYIO MOKYHIATE b
ObLJI OBl TOTOB 3AIJIATHTD 38 AaBTOMOOHWJIb IPH YCJOBUU PAaBHOM BepOsT-
HOCTH 0DOMX THIIOB aBTOMOOMIeil HA PBIHKE paBHA % - 1500 + % -4500 =
2750.

lotoB Jtu npojaTh BIaIE/IEIl «[IePCUKaY CBON aBTOMODW/Ib 33 TAKYIO
neny ! OueBuano, HeT. Ha phiHKe OCTAHYTCS TOJBKO «JIMMOHBIY. VHDOD-
Marusi 00 3TOM OBICTPO JONJIET JI0 TOKyNaTeg el 1 MAaKCUMYM, 9TO OHU
OyayT upejjararh 3a apromobusib — 1500 mosutapoB. PwIHOK «Iepcu-
KOB», KOTOPBI# OBl MPOIBETAT B YCJIOBUAX MOTHOM WHMOPMAIUU, YHU-
YTOXKEH, XOTsI ITPOJABIHI TOTOBLI X MIPOIABATD, a MOKYHATEJ M TOTOBbI
X MOKYNaTh, HO YBHI...

Akepsiod 3TUM W APYIUME TPUMEDPAMU TTOKA3bIBAET, UTO HE HYIK-
HO BNAJATh B 3iihopuio mMo-moBomy TOTO, 9TO PHIHOYHBIE OTHOIIEHUT —
caMble TTOIXOIANINE JIJI BeJleHUsS IKOHOMUIECKOH JTesdTeTbHOCTH.

5.8 Breixoamsbie!

Hy u Hamocieqok, Kak y HAC y2Ke 3aBe/IeHO, ChIIPAeM B UIPY.

B sToT pa3 BB MOxKeTe 00ImaThCA MKy coboil.

Urpa Oyzger c¢ Hemoanoit mHdopMaIlueit, s 6ya1y UrpaTh PoJib IPH-
pPOIbI, &, TOYHEE, 3Ty POJb OyAeT UIrparbh MOHETKA, KOTOPYIO s OpoIry
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1ocJjie TOro, Kaxk Bbl BCE€ A0I'OBOPUTECH. ECTeCTBeHHO, Bbl MOZKETE¢ J0I'0-
BOPUTBLCH O 4€M-TO, HO He ¢JepzKaTh O0elaHusd — MbI cobepeM y Bac
3allUCKH C BalllUM UTOTOBBIM DEIICHUEM.
[Ipemonoxkum, 9T0 Bl y2Ke HoCTymmm Ha dpusdrex. Hactynuin mep-
BbI€ BBIXOJIHBIE CEHTSIOPsI ¥ BBI pelaeTe, KAK Bbl XOTHTE UX ITPOBECTH.
YV KaxKI0ro U3 BaC €CTh TPH CIAEYIONNE CTPATETHH:

e IMMTamawik. [loiiTu B porry ycTpamBarTh TIANLIBIKH. BBIATDHIII
OpHU JAHHON CTpAaTeruy paBeH KOJIMIECTBY IPUIIEANTNX HA IMAIll-
JIBIK B CJIy9ae XOpOIeil Mmorofpl (dem GoJIbIe HAPOLy, TeM Bece-
nee) u -10 B cayvae 1ok /1s (TaK Kak Bbl BCe IIPOMOKHETe, U BAIlle
HACTPOEHHE YXYIIATCS ).

e Kodeiinsg. [oiitn na Beuepunky B Kodeitnwn. Obo3nadnm 3a N -
KOJIMYECTBO YeJIOBEK Ha JIEKIHH.

Boiurpsin mpu 1aHHO#l cTpaTernu paBeH:

— npunwio Merbie N/10 genoBek: -5 , ecu Bbl IPHUIILIN HA Be-
YepHHKY IIPH ILIOXO 1orojie, BaM 1pocTo cKy4Ho. [Ipu xopo-
et morojie BuI moayunTe -20, TaK Kak BBl He MO B POTILY
1 JaykKe He TOeU IIAILIbIKA.

— npunwio or N/10 10 N/5 genoBek: mpu mioxoii moroge +10
— BaM y¥Ke Becesee, HO BCE emé He odeHb. [Ipm Xopormeit
noroge: -15. 6o manuislku BB JIoOHTe.

— npunuio ot N/5 10 N/3 wesnosek: npu mioxoit moroge +20 —
BBl urpaere B Macduio u Bam Beceso. llpu xopormeit morosze:
-12. Jlyumre 65 Bel urpasiu B Maduio, moesast MANLIBIKH.

— upunwio ot N/3 no N/2 gesoBek: mpu mwioxoit moroge: +10
— B Kodeiine cranoBuTcst TecHoBaTo. [Ipu xoporreit moro/ie:
-20. BaM JynmHO W XO4Y€TCs Ha CBEXKUI BO3IYX.

— npuiwio 6ousbiire N/2 desioBek: TIpH MI0XO0M OTOIe: BbI Tepsi-
eTe KOJIUIecTBO OAJII0B, paBHOE MOJOBUHE KOJIUYECTBA MPU-
memux — B Kodeitne npocTo nedem sbiniarh. Haunnatorcs
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Jpaku 3a mecto y okHa. [Ipu xopomeit morojie: Bbl Tepsiere
KOJIMYECTBO OaJIIOB, PABHOE YJIBOGHHOMY KOJUYECTBY IPU-
meamux. Bl 04eHb KaJjieere, 9TO He MOILIN TYASTh.

e Ocrarbca moma. [Ipu xoporeii orojie Bbl Tepgere 5 0YKOB, a
MpH TLJIOXOH TOydaeTe 5 OIKOB.

Hy a meneps nompobyem 10roBOPUTHCsT?

)



6 9x, moporu!

Bce MBI perysispHO IOJIB3yeMCH TPAHCIOPTOM — H OOIIEeCTBEHHBIM,
1 JacTHBIM. Cerojing Mbl OyJeM 00CY?KIAaTh B OCHOBHOM €ro0.

Ha camom gmene, Most KaHIUIATCKAS JIACCEPTAIU OBLIA TOCBAIICHA
MaTEeMaTHUYCCKOMY MOJCJINPOBAHUIO TPAHCHOPTHBLIX ITOTOKOB, IIO9TOMY
oTa TeMa MHe Hambosee OIM3KA.

6.1 OpmeHTHpPOBaHHLII rpad

Yro Boobmie Mbl 3HaeM 0 Tpadure? UTo Takoe JT0poKHAS CeTh?!

Jlorn4dHo, 4T0 TPAHCHOPTHASA CETh — 3TO HEKHil rpad, npuiém opu-
eHTUPOBAHHDBIN.

I'pad Ha3BIBaETCS OPHEHTHPOBAHHBIM,
ecu ero péopa umeroT Hanpapaenue. 11300-
pazKaercsi 3T0 OOBIMHO CTPEJKOIl Ha KOHIIE B
KaKy0-1100 cTopoHy (pucyHoK). Ecau 310
HEe OTOBOPEHO, B OPHEHTHPOBAHHOM Tpache
OOBIYHO HE MOI'YT CYIIECTBOBATH JIBa pedpa
MeKIy JIBYMs BEPIIMHAMHU, OTHO U3 KOTO-

PBIX HANIPABJIEHO B OJHY CTOPOHY, & JIPYyTroe
— B apyryo. B Tpancunoprubix rpadax, B
oryimare OT rpadpOB OJUMITHATHONR MaTeMa-
TUKH, JB€ BEPIIMHBI I'pacha MOryT OBITD, a,
ecJIM TOUHee, IOYTH BCeraa CoeTMHEHBI pebd-
paMu, OPUEHTUPOBAHHBIMA B JIBYX HAIPABICHUIX.

AHAJIOTUYHO € MOHSATHEM CTEIMEeHU BEPIIUHBI, B OPHEHTHPOBAHHOM
rpache BBOJSATCA HMOHSATHS <IMOJYCTEIEHBb 3aX0/a» U «IOJyCTeIleHb WC-
X0ay — KOJIMYeCTBO PEDep, BXOAAIINX B BEPIINHY W UCXOMANIUX COOT-
BeTcTBeHHO. HeopuenTupoBaHHBIN Tpad pasbmBaeTcsd HA KOMIOHEHTHI
CBA3aHHOCTH, Y€TO HeTb3sl CKa3aTh 00 OPUEHTUPOBAHHOM T'pade, CTPYK-
Typa ero 6oJjiee CjaoKHasd.

OnpeneneHue. BepimHbl 4 U v rpada HA3BIBAIOTCS CHJIBHO CBsI-
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3aHHBIMH, €CJIU CYIIECTBYET MyTh HO péOpamM OT w J0 ¥ U OT U JI0 U
(mepeIBUraTHCsT MOXKHO TOJBKO 10 HANPABIEHHIO CTPETIOK!).
Onpepenenne. rpad HA3BIBACTCA CUILHO CBA3AHHBIM, €CJIH JIIOObIE
JIBe €ro BEPIINHBI CUJIBHO CBSI3aHBI.
Jlioboit rpacd paszbuBaercsd Ha KOMIOHEHTHI CHJIBHON CBSI3aHHOCTH,
MEeKJIy KOTOPBIME TIPOBEJIEHbl OPUEHTUPOBaHHBIE péGpa (puc. 1).

Puc. 1: KoMnoneHTsl CUILHON CBA3AHHOCTH.

B Teopum TpaHCIOPTHBIX IMOTOKOB MBI OVIEM CUHTATH, YTO U3 JIIO-
Ooro mMecTa MOXKHO ITONACTh B JII0O0E JApyroe, TO €CTh, JIOPOXKHBIH rpad
CUJIBHO CBSA3aH.

6.2 BzsBemensnsnlii rpad

Yo emé HaMm HaL0 3HATH O jgoporax! Jloporu ObiBatoT pasHoil jiiu-
HbI, 3HAYUT, MOYKHO CKa3aTh, YTO T'pad) ABIIETCH B3BEIIEHHBIM — KazK-
JIOMY peOpy MOZKHO ITOCTABUTH B COOTBETCTBHE YUCJI0, HAIPUMED, sABJIsI-
oleecd JAAHONR COOTBETCTBEHHON JOPOTH.

Ecim Bce moporu HaxomdaTcs B OIMHAKOBOM COCTOAHHH U aOCOJTIOTHO
IIYCTBI, TO JIJAHHAS KapTUHA YK€ MOXKET MHOI'0O€ CKa3aThb O TOM, CKOJb-
KO BpPeMeHH, HAIpHUMep, Mbl OyaeM J00upaThCs OT OJHOIO TOPOJAA 0
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JIPYTroro u 4epe3 Kakue ropojia HaM JIydllle BCero eXaThb.

Exo

6 Mocks 10

3ypbaraH

AskabaH

¢
AHK-MopnoHK

BuHTepdenn

WN3eHrapa

B pmannom rpade, nanpumep, Mbl MOXKeM yOeJUThCS, 9TO u3 BuH-
tepdesta B Exo 6eicTpee Becero mobuparbes depe3 MockBy u A3kabaH.

6.3 Ilepemennas ajimHa pedpa

B peanbHOCTH, 0/IHAKO, OJHO PACCTOSTHUE OTPazKaeT peabHoe 1010~
JKeHue Jies1 JaJIeKO He MOJTHOCTDIO.

Hampumep, 9To BB npeanodTéTe — mpoexaTh 50 KHJIOMETpPOB IO
pa3buToil AepeBeHcKo# rpyHTOBON Hopore uan 100 KHIoOMeTpoB IO CBe-
JKeTOCTPOEHHOH aBTocTpaae? JIOrudHO, 9T0 BO BTOPOM CJIydae U BpeMsi
B IIyTH, ¥ KOMQOPT IIPEBLICAT TAKOBBIE JJIsl IEPBOTO CJydas.

Ho, B TO Ke Bpems, eciu aBTOCTpa/ia 3a0UTa aBTOMOOUIAMHE | IIPeJI-
cTaBJ/IsgeT U3 cedd OrpoOMHYIO ITPOOKY, a JlepeBeHcKas Jopora abcoaI0THO
yCTa — BaIll BBIOOP, OYEBHIHO, TOMEHSIETCS.

[TocraBum KazKjoMy peOpy B COOTBETCTBHE (DYHKIMIO, BbIPaZKAIO-
IyI0 BpeMsi B IyTH OT KOJMWYECTBa aBTOMOOW/ei. Jlormauo, 410 dem
6oJibilie aBTOMOOMIEHl — TeM OoJblie BpeMs B IIYTH, TO €CTh, (DYHKIUA
BO3paCTaoIast (XOTs, BOSMOXKHO, ¥ HE CTPOrO, HAIIPUMEP, MOKA MAIIUH
Ha aBTOCTPAJIEe MaJo, OHH COBCEM JIDYT JpYyTy He MemaioT). Mel Gyiem
paccMaTpUBaTh TOJIBKO CAMBIE IIPOCTHIE 3aBUCUMOCTH — HAIPUMED, YTO
BeC KaxKJIoro pebpa — juneiinasgd QyHKInA.

EcrecrBenno, 9To BogMTENH, BRIOWPAS ONTUMAIBHYIO TPAEKTOPUIO,
oOpallaeT BHUMaHUA He TOJbKO Ha BpeMs B IIYTH, HO U Ha KoMbopT
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HepeJIBUKEHNU, [eHY 11Poe3Jia 10 IUIATHOH Jopore, u Tak JaJjee. Ho
Mbl, YTOOBI HE BJISNATHCS B KYTKYIO MaTeMaTUKy M SKOHOMUKY, Oy/1eM
OIIEHNBATH TOJILKO BpPeM$ B Iy TH.

B 1952-m romy amrnmiickuit yaennsiii /Ix. I. Bapapon npencrasmi
MHUPY CBOHM J[Ba IIPUHIUIA PABHOBECHUsI, OTHOCSAIINXCS K KOHIICIIUN PaB-
HoBecusi H»amra m3 Teopum urp, pa3pabOTAHHBIX HE3aBUCHMO JIPYT OT

Apyra.

1. TlepBwrit npuHIUI BO MHOrOM coBHaJ ¢ ujaeamu 1920-rojioB, BbI-
ckazaHueIMu B coaTopcTBe ¢ @. Hailitom. Ero dpopmynuposka:
«BpeMs Ha MOe3/IKY Ha BCeX HMCIOJIb3YyeMbIX K JAHHOMY MOMEHTY
OyTSX Bcerga OyaeT He 0OJIbITe, YeM BpeMs Ha TOe3JKY IO IIy-
TAM HEUCHOIb3YyeMbIM; KayK/JIblil U3 Y4aCTHUKOB IOTOKA HE3aBUCHU-
MO OT OCTAJbHBIX B KaKJbIii MOMEHT BPEMEHH IbITAETCS BHIOPATD
HanbOo,/1ee ONTUMAIHHYIO TPAEKTOPHUIO JBUZKEHUS . JTOT MPUHITHIT
HasbiBaeTcd «User equilibrium»

2. Bropoit mpuHIUI paBHOBECHS TJIACUT, YTO OINTUMAJIHHOE BpPEMS
OE3/IKHU JIOCTUTAETCS TOJBKO IPH COBMECTHBIX YCHIHAX BCEX YIaCT-
HHUKOB IIOTOKa. DTO — cjaydail «System optimum». Hampuwmep,
JMAaHHOTO TPUHITAIA TOIIePKUBAIOTCS TPAHCIIOPTHBIE CPEJICTBA, YIIPaB-
JideMble HEHTPAJIN30BaHHO.

B obGoux ciayuyasgx KazKjablii BOAUTEb TOJArAET, YTO €r0 B/IUAHHE
HACTOJILKO HE3HAYUTETHHO, YTO HUKAK HE MOBJIHUSET Ha JOPOKHYIO CH-
TYaIHo.

Bynem paccmatpuBaTh paBHOBecHe OTIEJIbHBIX aBTOMOOMIel. Bomee
HpoCcTOit POPMYJIMPOBKOI JJAHHOIO IIPUHITUIIA OYAET: «BPEMS JIBUZKEHU S
MEZKJIY JIByMs TyHKTaMU OYJIeT OJMHAKOBBIM, KaKOil Obl U3 YyCTAHOBUB-
IMUXC MapIIpyTOB MbI He BbiOpaJiny. Il npaBja, ecinm ecTh KaKo#-ToO
OyTh ¢ MEHBIIIMM BpeMeHeM B IIYTH, TO YaCTh MAIUH MOEJYT TaM, H B
KOHIIe KOHIIOB YCTAHOBUTCS HOBOe paBHOBecwe. UTo BOOOIIE ecTh pab-
nosecue? Ecim kaxk/Ipiil JeHb B OJHO U TO K€ BPEMsI OJJHOMY U TOMY K€
HabOpy aBTOMOOMIIEN HAI0 IepeexaTh U3 OJHOIO MeCTa B IPYyTroe, TO KaK
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B uTOre oHu Oy/IyT €3/uTh depe3 HekoTopoe Bpemsi? Kakue «jirobumbie
MapIIPYThI» BBIOEPET KaYKIAbIH aBTOMOOMIHCT?

Jlenb 3a qHEM KaxKblil BOAUTEb, BIaJjesd wH(OpManueil, Kak mpo-
M€ TPeIBLIY U JeHb J1Jisi TPAHCIOPTA (OCMOTPEB B STHIEKC-TPOOKT
¥ [IOHSIB, IJIe TPOOOK OBLIIO MEHBIIE BCEr0) MPUHUMAET PElIeHNe — eXaTh
TakK Ke, KAK W BUEPA, WIN MOMEHITh CBOIO TpaekTopuio? Yem Oombine
ObLIH TPOOKM Ha €ro MapIIpyTe W YeM MEHbINEe Ha JPYTIUX — TeM CKO-
pee OH TIOMEHsSeT TpaeKTopuio. Korga OH yBHJIUT, YTO Be3je TPoOKU
abCOTIOTHO OIMHAKOBBIE — TOTJ/IA W YCTAHOBHUTCS paBHOBecHe. PaBHOBe-
cHe, YCTAaHOBUBIINECH B HECKOJIBKO XOJOB, HA3bIBAIOT MTEPAITMOHHBIM
PaBHOBECUEM.

B 1956 roxy Bexman (Beckmann), Makryaiip (McGuire) n Yuncren
(Winsten) BmepBbie IOCTPOHJIN MATEMATHIECKYIO MOJIEJb CETEBOTO PaB-
HOBeCHd, B KOTOPO#l OITUMYM sBJsgeTcd paBHOBecueM Hsma-Bapapoma.
To ecThb, MO cyTH MaTEMAaTH3NPOBAJIH JIBUKEHNE ABTOMOOWINCTOB H CKa-
3aJId, 9TO 00Ilee MUHUMATbHOE BpeMs B IYTH OyAeT TOCTUTATHCS TOTJIA,
KOIJIA KarK/Iblil aBTOMOOUJIUCT YZKe OLPEJIETUIICH CO CBOMM MapIIPyTOM.

6.4 Iloexamuu!

JlaBaiiTe cpITpaeM ¢ BaMU OTSITh.
Bac Bcero N uejiosek. [lycrb 3ayepzKku 110 pédbpaM TPaHCIOPTHOIO
rpada onpeIesITIoTCs CJIeAyIONIM 00pa30M:

3n+25N

3n+25N

N — KOJWYECTBO YeJ0BEK, eJYIIUX 10 JaHHOH jgopore.
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Bama ness — nomnacts u3 nyakra O B nyukt D. Beiurpoiiem jgan-
HOIT UI'PDbI JJId KazKA0T'0 U3 BacC 6yﬂeT pPa3Hula MEXKIY BalllUM BpEMEHEM
B IIyTH W BPEeMEHEeM CaMOTO MeJIEHHOTO U3 Bac.

Y KaxKJI0ro UIrpoka cymectByoT Tpu crparerun — O —1— D, O —
2—-Du0O—-1-2-D.

Wrpa rpymnmoBasi, BBl MOXKeTe U TOJKHBI 00CYZKIaTh BAIly CTpaTe-
ruto. Mrpa oTkpbiTas, KaxkJablii 3HAET O XOojax JApyroro urpoka. /Jljis
TOr0, 4TOOBI BCE OBLIO Y€CTHO U OJHOBPEMEHHO — BBI ITHUIIIETE CBOIl BbI-
60p OmHOI M3 TPEX cTpaTermii Ha OyMare, IOIINCHIBAETE U CIAETE UX
MHe.

(Hzpaem 6 uepy, obcyscdaem pesysvmamo)

6.5 IIpumep momcka paBHOBecUs B TPAHCIOPTHOI ce-
T

Haitném To paBHOBecue, K KOTOPOMY BBl OBl IIPHILIH, OYJIb y Bac
O0JIbIIIe BpeMeHH U OOJIbIIle HTepPaIlHii.
[IycTh KOMMIECTBO YeI0BeK, eAyIIuX 10 TPACKTOPUIM:

1. O —1— D — a aBromobueii,
2. O —2—D — b aBromobueit,

3. O—-—1—-2—D — ¢ apromo0Oneii.

Jloru4uno, uro Torma a + b+ c = N.
Torma 1o Kazkaoii 1opore eayT:

e I3 myrkra O B myHKT 1 — a 4 ¢ aBTOMOOUIEI,

N3 myaxra O B nyskT 2 — b aBToMoOuMIIeil,

N3 nynkra 1 B nyHKT 2 — ¢ aBTOMOOMIIEI,

W3 nynkra 1 B nyukr D — a aBromoduJieit,
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e U3 nyukra 2 B myukt D — b+ ¢ aBromobuieii.

B npunnume, 3natonme GpU3NKy 3aMeTAT, YTO IOTOKH aBTOMOOUIeH
IO CYTH YJIOBJIETBOPSIOT epBoMy npaBuay Kupxroda — cKoJIbKO aBTO-
MOOMIIel 3aexasIo Ha TMepeKpPECTOK, CTOJBKO U3 HEro W BhIeXaJ0, HOBBIE
aBTOMOOMJIN TaM HE POXKJIAIOTCS U aBTOMOOU/IbHBIE YKEPTBbI MePEeKPECT-
KM B MaTeMaTHIeCKUX MOJIEJIX He TPHHUMAIOT.

PaccunTtaem 3a/1epKKn Ha KaxKJI0M IMyTH:

1. Ha tpaektopun O —1—D —30-(a+c¢)+3-a+ 25N ,
2. Ha rpaekropun O —2 —D —3-b+ 25N +30-(b+c¢) ,
3. Ha tpaexropun O—1—2—D —30-(a+c¢)+3-a+5N+30-(b+c).

Buinutrem ycsioBue paBHOBeCHs B TPAHCIIOPTHON ceTH:

30-(a+c)+3-a+25N = 3-b4+25N+30-(b+c) = 30-(a+c)+3-c+5N+30-(b+c)

N3 nepBoro paseHcTBa OY€BHIHO, 9TO @ = b.
N3 BTOpOrO, MOJACTABUB, OJTYYUM, 9TO

3-a+25N+30-(a+¢)=30-(a+¢)+3-c+5N+30-(a+c),

3-a+20N =30-(a+c¢)+3-c

Yurg, 4o a + b+ ¢ = N, noxyanm:

3-a+20(a+a+c¢)=30-(a+c)+3-c

3a 4 40a 4 20c = 30a + 30c + 3c,
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Orkyna a = c¢. 3HaduT, B PABHOBECUHU [TOTOKH PACHPEIECICHBI PABHO-
Mepuo. Torga obiee BpeMs B IIyTH JJid KazKJI0ro OyAeT paBHO:
2N

N
3()? + 33 + 25N =46N.

6.6 Bcerga jiu BBITOOHO CTPOUTH HOBBIE Joporu’?

Kak BblI jiymaere, 4T0 U3MEHUTCH, €CJIM Mbl B3OPBEM JIOPOI'Y, COEJIM-
HSTIOTIY IO yHKTH 1 1 27
Haiiiém paBHOBecHe B JIaHHOT TPAHCTIOPTHOI UTpe.

3n+25N

3n+25N

[TycTh KOMM4YecTBO YeM0BEK, eAYIIUX O TPACKTOPUIM:

1. O —1— D — a aBromobu.ei,

2. O —2—D — b aBromobueii,

a+b=N.

Paccunraem 3aJ€P2KKH Ha KazKJIO0M IIYTH:

1. Ha rpaekropuun O —1 —D —30-a+3-a+ 25N |

2. Ha tpaekropun O —2—D —3-b+ 25N +30-b,
Brinucas ycaoBust paBHOBECHS, MOIYYHM, 9TO @ = b = %
Toria obiiee BpeMst B Iy TH JIjisi KarK/J0I0 Oy/1eT PaBHO:
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N N
305 + 35 + 25N =41.5N.

Yro xe Mol BuguM? Mbl 3aKPBLIH TOPOTY, & CHTYAIMA CTaJ1a TOJBKO
aydarre! Uro ke 310 Ob1107

6.7 Ilapamokc Bpaecca

B mectugecarwsix rogax JIurpux Bpaecc cTOMKHYICSA C TapaJIOKCOM,
KOTODBIIl BIOCIEJCTBUY OBLT Ha3BaH «HapaJoKc bpaeccas.

[Ipumep Takoro mapajokKca MbI TOJIBKO 4TO onucatu. Mexanmsm 06-
pasoBaHus Mapagokca bpaecca BO MHOTOM TEePEKJIUKAETCS C IMJIeMMOi
3aKJ/II0YEHHOI'O U3 TEOPUU UI'D — KaXKJIblil BbIOMPAeT ONTHUMAJILHYIO JIJ1s
cebd CTpaTeruio, STUM CaMbIM TOJBKO YXY/IIIasd ONTHMAJIbLHOE PAaBHOBE-
cue.

Takne mapajokchl ObLTM OOHAPYZKEHBI BO MHOTWX MecTax. Hampm-
Mep, BeChMa M3BeCTeH MapajioKc, obHapyxKeHHbIN Bo BiaanBocToke.

Dror e napaiokc 6w Haiigen B Hpio-llopke npu 3akpeitin 42-0it
yautpl B 1990 roxy, B [IITyTrrapre, Korjia 3aKpblLid CBEZKEIMOCTPOECHHYIO
nopory, B Ceyiie, n Tak maJee.

Kak mokazaaun Poyrapaen n Banmant B 2006 romy, 7aHHbBIM Tapa10KC
BCTPeYaeTcs ¢ OOJIBIION BEPOATHOCTHIO B CJIYUIAMHBIX rpadax, TO ecTh B
CAYYAfHO TTOCTPOCHHBIX TPAHCIOPTHBIX ceTsaX. MoxKeT moKa3aThbCs, YTO
npobjieMa HajyMaHHA M JOCTATOYHO HaiiTn HedddexTusubie pebpa B
UMEIOITEiCsT CeTH W MPABUJIBHO CTPOUTDH JIOPOru B JasbHeitem. OaHa-
Ko Bce caoxkHee. Panee (B 2001 roay) Poyrap/en mokasan, 9To Jaze
IpHU JIOCTATOYHO OOIIMX TPEeIIOJOKEHUIX O CBOMCTBAX TPAHCIOPTHOMN
CeTU, KOTOpbIe OOBITHO 3aKJIaJIBIBAIOTCS B PeaJbHbIe MOJIEIN TOPOJIOB,
nouck neadgdexkruBubix pebep apigerca NP-cioxuoii 3a1a4eit, To ecrb
dakTuueckn ne permaemoit. C apyroil cTopoHbl, Kak moxazags Mub-
TaX, e/INHCTBEHHAS CETh, B KOTOPOI He MOXKeT PeaTn30BaThCsd MapaIoKC
Bpaecca — 310 ceTh mapasieabHBIX JT0POT. Bee 3T0 roBOpUT 0 TOM, YTO
HETTPOJyMAHHOe YBeJINYeHUEe YHCJIa JIOPOT MOYKeT He TOJIbKO He YJIyd-
IUTh CUTYAIUIO, HO JlayKe YXY/IIUTD €.
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6.8 Ilomck kparuaiiniero myTn

Bepuémcs K sroucTudHbIM BoguTe iAM. KaxKawiil desioBek, cobupa-
dCh B IMyTh, CMOTPUT Ha JOPOKHYIO CUTYaInio. BOJBITUHCTBO JIOIei,
BBIOUpast TPACKTOPHIO JIBUKEHHS, I10JIAraloT, 9TO B TeUYEeHHUE BCETO IYTH
TPAHCIIOPTHAA CUTYaIlusl MEHSThCS He OYIEeT, TO eCTh, BRIOUpaeT Kpat-
YAfIIyo JIOpory Ha OPHEHTHPOBAHHOM Tpade ¢ IMOCTOSHHBIMU BeCaMu
pédep.

Bribpars Kpardaifimmii IyTh Ha IIPOCTHIX rpadax — OYeHb Jierko. A
YTO JeJaTh, €CJIM Mbl HIEM KpaTdailiuil myTh Ha 00JbIIOM rpade?

Pacckazkem o caMOM H3BECTHOM U3 He MepeOOPHBIX AJITOPHTMOB —
anroputme JleiikcTpsI.

B anropurme JlefikcTpbl uniyTcd KpaTdaifiiiue MyTH U3 33 aHHOM
BEPIUHBI BO BCe OCTabHbIe. MOXKHO cUuTaTh, 94TO ajaroput™m Jleikcer-
pPbl CTPOUT HalpaBJECHHBIH rpad Kpardadmux myreit 6e3 mukaon. ['pa-
¢l 6€3 IMUKIOB HA3BIBAIOTCS J€PEBbIMH, TaK YTO aJIrOpUTM /leicKTphI
crpoutr Jlepeso Kpargaiimmux Ilyreit (JIKII), nmo anramiickn — Shortest
Path Tree, SPT. Dtor asroput™m HyzKeH He TOJHKO B HAIMUX 33Ja9ax
0 TOe3JIKaX, OH NMPUMEHSETCs, HAIPUMED, ellé U B KOMIbIOTEPHBIX Ce-
TaX. EcThb MHOTO €ro BapWmaHTOB, JaBaiiTe PacCMOTPUM TOT, KOTOPBIit
npeIosKI caM ekerpa.

DTOT AINOPUTM COCTOUT W3 KOHEYHOI'O KOJMYECTBA MIATOB (BbI Ke
HOHUMAETEe, 4YTO AJTOPUTM, COCTOAININN U3 OECKOHEYHOrO KOJIMYECTBA
maroB GecrosieseH, Tak Kak HUKOT/IA He 3aBeprmTes?). Kaskapiii mar
3aKJI09aeTCsd B TOM, UTO K y:Ke mocTpoeHHoMY 10 3Toro JIKII mbr go-
OaBJisieM pOBHO OJHY BepmuHy. B camom nauase aiaropurMma JIKII co-
CTOUT POBHO W3 OTHON K0pHe6ot BEPITUHBI, KOTOPYIO MBI HA30BEM S, OT
cJa0Ba source — ucTodHuk. /[y anropurMa HaM NOHAI0OUTCS MacCUB
d, 3HAYEHUS IJIEMEHTORB d; KOTOPOTO Oy/IyT KpaTdaiiiue pacCTOTHUS OT
KOPHEBOT'O Y314 /10 y37a ¢. BHadaJe Bce 371eMeHTHl 3TOTO MacCUBa COIEP-
»KaT OECKOHEYHOCTD, 33 HCKJIIOUEHUEM dJIeMeHTa ¢ HoMepoM s. MaTpuiia
W COJEPZKHUT JEMEHTBI W;j, KOTOPbIe PaBHBI PACCTOAHHIO OT y3Ja % J0
y3J1a J, €CJIM OHU — COCEeJIM WJjIn DECKOHEYHOCTb, €CJAU OHU — HE COCEJIN.

85



Ojun 1mrar, WM Kak TOBOPST aJTOPUTMHUCTBI, UMEPGUUS aJITOPUTMA
3aKJII0Y2eTCA B CJAEJYIOIIEM.

1. B JIKTI 3anocuTcst KOpHEBOit y3es1 (HCTOK).

2. Ha xaxaom mare B JIKII nobasisiercst o110 pedpo, koropoe (hop-
Mupyer Kpardaiimuii myTh u3 ucrtoka B me-JIKII. Onepanus us-
MEHEeHUs CTapoil Kparuailmieil JJuHbI HA HOBYIO Ha3bIBaeTCA pe-
Aaxcayuet.

3. Bepmunw 3anocarcsa B JIKIT B mopsiike ux paccrosgnus mo /IKII
OT HAYaJIbHOI BEPIIHUHBHI.

IlocMoTpHuM Ha IpuMepe.

JlaBaiiTe psIOM € KaxKJIBIM U3 y3JI0B ITUCATH 3HAYCHHE YiKe JTOCTHI-
HYTOI'O PACCTOSHUS JIO HET'O OT KOPHEBOI'O y3JIA.

UNcexoaubtit rpad

Ilomemaem vy B JAKII, a v9, v3 B v, mOMedaeM CepbIM IBETOM, OHH
HAIKM KAHIXIATHI HA Y3JIbI BEIOOpA s CJIEAYIOINIEro Iara.
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[Ipobekumced o BceM cepbiM y3aaM. Ilycts, HanpuMep, BEIOpaH y3eu
vy. MBI KOPPEKTUPYEM PACCTOAHU OT Hero. Penakcanus: ObIBITHIT KpaT-
waitimit myTs (1 — 4) 3amenén na (1 — 2 — 4). [lepecuursiBaem pac-
CTOSIHAE W THUIIEeM HOBOE YHUCJIO0 PSAjoM ¢ 4. Y3es vy — caMbiil Ou3Kmit
k JIKII, BoikpamuBaem ero B 4€pHBIi 1BET.

6 17

B JIKII y nac v; u vy, B He-/IKII - ocTanbmubIe.
Herpynno ybepurbes, uro renepnb B JIKII monagér yzen vy, Kak nHau-
6osiee 6m3kwmit ot ne-/IKIT k JIKTII. TTpoBogum Bce pesakcarun.
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[Ipu npocMmoTpe y3J1a v5 KaK KaHIUIATa TPOBOJAUTCS IPYIIA PeIaK-
caruit: (1 — 2 — 6) 3ameneno na (1 - 2 — 4 — 6), (1 — 3) na
(1-2—4—23)
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Y 3T0T0 aArOpUTMa 0YE€Hb MHOT'O PeaIM3aluii, Mbl PACCMOTPEN O/I-
HY U3 CaMBIX TPOCTBHIX.

Ha Bwixome anroputma nmosryaeno nckomoe lepeBo Kparuaiimmux I1y-
TEH.

Taxum 06pa3zom, MOZKHO, HAIIPUMED, OIEHUTD, CKOJILKO BPEMEHH €XaTh
B KaxKJ0€ MECTO Ha KapTe, aHaJIOTUYHbIC CXEeMBbl UCIIOJb3YIOTCA IIpU
OIlCHKAaX BPEMEHH B IIYTU B PA3JUYHBIX MOOUJIBHBIX IIPUI0KEHUIX.
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6.9 Iloumck MmakcuMaJILHOTO IIOTOKA

Tenepnb MbI 3HAEM, KaK J00paThCsd JI0 MECTa Ha3HAYeHUs OOLICTPee.
A Kak B0OOIIE OmpenesuTh, BCE JIU aBTOMOOUIN MOIYT IIPOEXaThb II0
JIAHHOMY MapIIpPYTY, WX NPOIYCKHAA CIIOCOOHOCTD TPAHCIOPTHOR ceTH
orpanuveHa’?

Hampumep, paccmorpum MockBy 9-ro masi. Bece xorsar monactb B
MEHTP HA MapaJ, HO 9aCTh JOPOT BOOOIIE MEPEKPHITA, 8 YACTh — MPOCTO
uMeeT OrpaHudeHHyIo IupuHy. Kak y3HaTh MaKCHMaJIbHOE YHUCJIO aB-
TOMOOMIEll, KOTOpPBhIe MOTYT HpPOeXaTh B IEHTP 3a, CKaXKeM, OJIHH dac?
To ecTh, KaK y3HATh MAKCUMAJIbHBINT MOTOK MEXKIy CTapTOM H pu-
HUIIeM, 1CTOYHUKOM U CTOKOM?

ToyrakoM K CO3aHHUIO AJTOPUTMOB ONPEIETeHUsT HAMOOIBINeH mMpo-
MYyCKHOU CITOCOOHOCTEl, KaK 3TO OBIBAET, Jlajia BTOpas MUPOBas BOWHA.
Maremaruk /xopmxk Beprapxa [lanmur, paboraBminii B oTIese cTaTu-
cruueckoro yrpasiaenus BBC CIIA, zanumaricss aHAIH30M BOEHHBIX
seiicrBuil. TpeboBajioch cO3/aTh MATEMATHYECKYIO MO/IE/Ib, CIIOCODHYIO
OTIPEIETNTh, KAKUM 00Pa30M MOYKHO OBICTPO CKOHIIEHTPUPOBATH BOICKA
U BOHCKOBYIO MH(MPACTPYKTYPY BOJIM3U KPUTUYECKUX TOUEK HA TeaTpe
BOEHHBIX jeiicTBuil. Pe3ynbTarsbl ero padoThbl, B YaCTHOCTH, IOCJIYKH-
JII OCHOBOH i omepamnuud 1o 00Kazxe 3amnagHoro bepnanaa B 1948-
1949 ronax. B Oosiee obiem Bujie, KaK 3a/a4a OHPEJIEJICHHS] [TPOIYCK-
HOIl criocobHoCcTU pébep TpaHcIopTHOrO rpacda ObLIa HOCTaB/IeHA UM B
1951 roay, a B 1955 roxy Jlecrep @opx u [denbepr Pasikepcon Brep-
Bble Pa3paboTaIl aJrOPUTM, PENIAIInii UMEHHO Ty 3a/1a4y (JLyMaro,
gyro dpamuauio Jlecrepa Popaa BbI 3HaeTe, UMEHHO OH pa3paboTaJt OauH
U3 MOMYISIPHBIX AJTOPHTMOB TeopHuu IpadoB, HA3BAHHBIN BIOCIEICTBHAE
anropurmom Popra-Bemvana).

Xopolitee perieHure JaHHON 3a/a4u KPUTHIECKU BazKHO JIJId COBpE-
MEHHBIX TPAHCIOPTHBIX TpadoB (HampuMep, B TPAHCIOPTHOM Ipade
Mockssr 6osiee 100000 y3710B!), MO3TOMY 3TOT AJITOPUTM OCTOSTHHO YTy Y-
maJjica Maremarukamu. [lociaennee ymyuaiienue, mocjie nepepbiBa B 10
Jjiet, ObLI0 1pejioxkeno maremarukamu n3z MTU Kénmnepom n Mon-
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spbl, ConjiManoM u3 Meanckoro yausepcurera u [llens-Xya n3 FOxno-
Kanudopuuiickoro Yuusepcurera.
JlaBaiiTe mocMOTpUM Ha UJeH, jexkariue B aaropurma Gopaa-Dankepcona.
Onpegnenenne. EvkocTs pebpa — MaKCHMaabHOe MHTEHCHBHOCTD
MOTOKA, MPOXOJISAIIECro depe3 pedpo.
Onpenenenune. Hacoirmennoe pedpo — pedpo, o KOTOPOMY IIPOXO-
AUT MaKCHUMAaJIbHBIA MOTOK.
AJIropuTM™ HIIET MOTOK B CETH U3 HCTOYHUKA (Source) B cToK (destinalion).
Kaxomy pebpy Mbl OyaeM CTaBUTb B COOTBETCTBHE APy YHCE]
(¢,1). ¢ — AOCTUTHYTBIN /10 CUX MOP MOTOK MO pedpy, BHAYAIE OH PABEH
HYJTIO, 3AT€M 3TO YHUCI0 OYIeT TOABKO YBEJUINBATHCS, TIOKA HE JTOCTHT-
Her [, éMKocTH pebdpa.
AropuTM IPOMOIKAETCS, KOTJIa HA XOTs OBl OJHOM MapIIPyTe U3 S
BCe péOpa — HEHACBIINIEHHbIE, TO €CTh Ha BCeX pédpax ¢ < [.

1. Himewm 11060it MapuipyT, CoaepKalnii TOJbKO HeHACHIIIEHHbIE PEO-
pa u3 s B d. Ecin Takoro Her, TO aJrOPUTM 3aKOHYEH, HCKOMBIH
NOTOK €CTh CyMMa MOTOKOB BceX PE0ep, MPpUXOoAdIuX B d.

2. Mpl Hanm gomoyHaAOHINI MapuipyT. OnpeensgeM 3HaYeHUe
MAKCHUMAJIBHOTO TOTOKA 7, KOTOPBIH MBI MOYXKEM TPOIYCTUTDH 10
JaHHOMYy MapipyTy. OH onpeie/sieTcs KaK MUHIMAJIHbHAS U3 BCeX
BO3MOZKHBIX Pa3HOCTEl EMKOCTH [ U CYIIECTBYIOIIEr0 ITOTOKA ¢ 110
BCEeM pEOpaM MapIipyTa.

3. K xaxkgomy u3 ¢ ma mapuipyre npubasjsgeMm m. XoTs Obl OJHO
pebpo cTaHeT HACHIEHHBIM.

4. Bosspamaemcs k (1).

[Tonpobyem mporuaTh 3TOT aAropuT™ Ha rpade, KOTOPbIi Mbl TOJIHKO
49TO BHJIe M. Yuc/ia, KoTopble IOKa3bIBaIu JIUHy pebpa, IyCcThb Telepb
CTaHYT EMKOCTBIO pebpa. Byjem nckarh MakcuMaJbHBIN TOTOK 0T v1 10
v6. Ha pucynke Kaxkaoe pebpo Temepb XapaKTepU3yeTcs Mapoil duce

c/l.
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Haitném npowsBosibHBIH MapmpyT u3 s B d. IlycTh 910 OyaeT mapi-
pyr vl — v3 — v6. Haumenbmas pasuuia mMex 1y [ u ¢ paBaa b, mo3ro-
MY MBI MPOIYCKAaeM MOTOK C MHTEHCUBHOCTBIO O IO 3TOMY MapIIpyTy.
Samernm, aro pedbpo vl — v2 cTaT0 HACHIIEHHBIM U HE CIIOCOOHO MPO-
MyCKaTh 4epes3 ceOs IpyTrue MOTOKH.

0/6
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Haityiém emé opun mapmpyT u3 vl B v6. Yepes v2 Bce joporu jijis
Hac Tenepb 3akKpbiThl. [lompodyem vl — v3 — v — v6. m ang 3TOrO
MapripyTa paseH JByM. KoppekTupyeMm 4uc/jia u OTMEYaeM HACBIIIEH-
HBIEe pébpa.

Caenytonuit aran — mapupyTt vl — v3 — v4 — v6.

0/6
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Caenytonuit aran — mapmpyr vl — v4d — v6. Ha pebpe v4 — v6
UMEETCsI Pe3epB s MOTOKA, paBublii 1. OH u 1aéT HAM 3HAYEHHE M.

Bcé, soboit mapmpyT u3 vl B v6 3ajeBaeT HachIIeHHBIE PEOpa, pe-
3yJIbTAT PaBEeH CYMMe BCeX MOTOKOB Ha pébpax, NpUXoAsimux B v6, TO
ectb, 2+ 4+ 5 = 11. Ilojacunraem, CymMMy IIOTOKOB BceX pebep, ncxo/isi-
mux u3 vl. 5+ 5+ 1= 11. CoBuagenne jm 3107

e 661 BBI TOCTPOMIN JIOPOTY M KAKOW EMKOCTH, 9TOOBI YBEJIUYHUTD
noToK ot vl K v67
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7 Ilpmaoxkenue. Maremarndeckas Teopus 3aii-
11(S):3

PacemoTpuM oveHb MHTEPECHYIO MATEMAaTHUYECKYIO TEOPHUIO 3aiflieB,
upesozxkenuyio cryjaenrom MOTU Hukuroit [LierHésbim.

Ot Mockssr g0 JlosronpyHOro ObICTpee BCEro, Ja U JIeIeBie BCe-
ro, Jo0pathes Ha nekrpuake. OT ¢uzrexa 10 OMKANIIEr0 KPYITHOTO
rUIepMapKeTa ToXKe HaJI0 eXaTh Ha dJeKTpudke or craniuu Hopomgad-
Has jgo crannuu Mapk. [IpoexaTh Haio Bcero oJiHy CTAHIUIO, TIOITOMY
crygeaTbl MOTU ogenb 110041 e31uTh 3aifiieM. DT0 BBIIOAHO, HO TOJIb-
KO, €CJIU He moiiMaroT. Keim noiiMaior, To npuaércs He TOABKO 33 OmIeT
3al/IaTUTh, HO eIé u mrpad, a OeIHBIM TOJOAHBIM CTYIeHTaAM OYeHb
9TOI'0 HE XOYeTcs.

Bynem paccMmarpuBaTh chepruueckux CTYJAEHTOB B BaKyyMme, He Y4u-
ThIBasI Takue paKTOPHI, KaK CIOXKHOCTH O6era OT KOHTPOJIEPOB B 3aI0.I-
HEHHOM BaroHe, HMOIBITKH Iepede:kaTh BATOH HA, CTAHIIUN WM BBIXOJIBI
CO CTAHIUIT OKOJTHHBIMI MYTSMH ¥ BBIXOJbI U3 3JEKTPHYKH U3 OKHA (TO
eCTh, TOZKe OKOJIbHBIME myTsiMu ). Cbeprudeckue KOHTPOIEPHL B BAKYyMe
HATOJKHYBIIACH HA Oe30HIeTHHKA, IITPadpyIOT ero Beerja.

[Ipuuém 31ech cpepuaeckue crymenTbl? [loToMy 9TO Bech HaIl Kypc
MBI U3yYaJi KMEHHO JTO.

HamomHEM OuH aHEKIOT:

Pewun muaruapdep paspabomamsd memod y3uamsv, Kmo Ha CKGY-
xax nobedum. llossan buoroea, mamemamura u dusura, dar 3adarue,
MUANUOH DOAAAPOS U 200 BPEMEHI.

Yepea 200 npuxodum 6uonoce: — Hy, 3nas mounyo podocaosHyro souia-
du, yenexu e€ podumeneti, uem €€ KOPMUAY, KAK AEYUNU, A MO2Y MOYHO
HA36AMD MAKCUMAALHYIO CKOPOCTD.

Mamemamur: — HUmes mounvie cmamucmuyeckue danmnovie npeduidy-
wuxr 3a6€206 IMUT A0ULGIET, A MO2Y HA3BAMB NPUOAUSUMEALHBLE De-
3YALMAMbE IMO20. ...

Qusuk: — Mne nyscro ewe decamo Aem, NAMBIECAN MUNMAUOHOE J0A-
AGPOB, HECKONDKO NOMOUHUKOE U AGOOPAMOPUA, HO 5 YAHCE NOCTPOUN
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MOJent 08UINCEHUSA GOCOMOMHO YNPY2020 chepuyueckozo Kona 6 8aKyy-
me!

[Tosromy Koryia Mbl TOBOPUM O C(HEepUUECKOM UYEM-TO B BAKyyMe —
MBI IIPOCTO TOBOPUM 00 CHJIBHOM YIIPOIIEHUH MAaTeMaTHIeCKOH MOJIeIn
TOI'0 Yero-To.

Jnst emié 60IBIIero yIupoIeHnus: Mo d, OYIeM M0JaraTh CTOUMOCTD
npoes;ia o/iHo# 30Hbl paBHOil 20 pyOssiM, a cbop 3a opopmienne dGuera
B noe3zie — 100 pyOueit. Byaem cauTaTh, 9TO HAII TPOUTPHINT — ITO Ta
CYMMa, KOTOPYIO MBI 3aILIaTHIH.

[TocTpouM MaTpHILy i IPUHATUS PEHIeHUs] O TMOKYIIKe OuJjiera Ha
3MeKTpuIKy 1o MapmpyTy Hoomaunas — Mapxk. Byzem paccmarpn-
BaTh JIAHHYIO UI'PY KaK UIDY C IPUPOOHL, cCunuTas MosiBJeHIe KOHTPOJIE-
pa cay4aiHbIM.

Omraruthb IIpoe3 1, BreiTh yoIaCTHKOM

BerpernTh KOHTPOIEPOB -20 -120

He BcTpetuTh KOHTPOJIEPOB -20 0

[IycThb BepodTHOCTD HEOJIATOIPUATHOIO NCXOIa PaBHa p. Torma MmaTe-
MaTHYeCKOe OyKHJIaHNEe BBIUTPHIIIA B caydae omaarsl — —20, a B caydae
orkaza or omwiarbl — —120p. Ecjim Mbl cTaBuM 3a/[ady MaKCUMU3AILMU
BBIUTDBIITA B CPETHEM, OCJe MHOTHX TTO€3/10K, TO Ipu p < 1/6 BBITOIHO
e31uTh 6e3 bujiera, nHa4de JIydine MIaTuTh.

Jlnst TOoro, 4TOOBI HOIBITATHCS NPUMEHUTH 3/1eCh KaKyIo-JTu00 Ma-
TeMaTUKy, cOPMYIUPYEM YCJIOBHS 3aJa9d HEMHOro 6ojiee KOHKPETHO.
WTak, mycTh B moe3ae 9 BaroHOB, IPOXO, MEXKIY HUMHU CBOOOIHBIN. Ec-
JIM B BaroHe HeT 3a#ileB, KOHTPOJED WAET JIO0 cocesiHero Barona 30 ce-
KyH1. Ha kaxmoro 3aiina on Tparut 15 cekyHz (BbIIUCHIBaeT GUieT).
3aMedeHHbI 0e30M/IeTHUK OCTAHABJIMBACTCS Ha MECTe 1101 YIPO30ii Ipe-
caenoBanus mosunueii. Ilepedexkka 3aiina U3 BaroHa B BaroH BO BpeMs
JIBUKeHUsT TpeOyeT 15 ceKyHI, a 3a BpeMsl CTOSHKH MOXKHO TMPOOeKaTh
4 Barona. lleperon noes  npoxogut 3a 2-3 munyTsl. [laccaxkup moxker
BHJIETH, UTO IPOUCXOIUT B COCEIHUX BaroHax, KOHTPOJEPAM JOCTYIIEH
JIJI HaOJTIOIeHUsT TOJTbKO TOT BaroH, B KOTOPOM OHHU HaxoJdTcd. Boiur-
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PhIIT KOMaH/Ibl KOHTPOJIEPOB — CyMMa, COOpaHHbIX COOPOB.

3/1ech cTpaTerus Maccazkupa 3aK/ai09aeTcsd B BHIOOPE, IJIATHTDH U
He IJIATUTH; B KAKOH BaroH 3aX0/UTh; CKOJHKO BaroHoB npoberarb 1o
nnatgopme. CTpaTerusd KOHTPOJEDPOB — B KaKOW BaroH 3aXO/INTh, B
KaKyI0 CTOPOHY UJATH. BHernrHue ycjaoBus — BpeMs JIBHUIKEHHS Oe3]1a.
[Toka MBI cumTaeMm, 9TO BCTpeda 3afflla U KOHTPOJIEPA — ITO DE3yCJIOB-
HBI{i MAKCHMAJIbHBII TPOUIPHIIIT 3aiflia W BBIUTPHIIT KOHTPOJIEpA (XOTsI
B JKU3HU OBIBAIOT Pa3Hble BAPUAHTHI).

Kaxkwne 371ech BOSMOYKHBI CTpATErUN /I HACCAZKUPA?

e [IpUMHUTUBHEBIY BapHAHT: CeCTh B IIEPBLII WM IOCTIETHUN BAroH B
HaJeKJIe, 9ToO He yCImeloT noitu. HemoctaTok B TOM, 9TO ec/d B
Halll BAI'OH HPUILJIM KOHTPOJIEPHI, UJX OHU 3alLJI1 OJHOBPEMEHHO
c HAMH, TO DeXKaTh HEKY/Ia.

e JIpyroii cmocob: cecTh B CepeinHy COCTaBa. [IpenMyImecTBo: ecThb
BO3MOKHOCTH OezkaTh B 06e croponbl. HejtocraTok: paccTosiHue 10
KOHIIQ 110€3)1a BJIBOE MEHLIIIE.

e Hanpammusaiorcss BapuaHTbhl UCHPABJIEHUS TOW WU JIPYroil cTpa-
rernn. O4ueBuHO, UX IHGEKTUBHOCTD 3aBUCUT OT BHIOOPaA CTpa-
Ternu NPOTUBHUKOM.

Teneps mocMOTPUM HA BO3MOXKHBIE CTpATETUU MPOTUBHUKA.

e Crocob: 3aliTH B OJUH U3 KPaWHUX BAroHOB, IIPOBEPUTH BCEX 3a
OIUH MPOXoJ moe3fa. HemocTaTok: MOXKHO He YCIEeTh 3a BpeMs B
oyTH JOWTH 0 KOHIA [M0e3/1a; He MCK/IIYEHO, 9TO 3alibl coOpa-
JMCh WMEeHHO TaM (TeM Gojiee, IPU TaKOM CIocobe OHH, CKOpee
BCEro, UMEHHO TyJa U M00eryT).

e /Ipyroit crmocob: 3aiiTu B cepeauHy cocTaBa M BbIOpaTh, B KaKOi
CTOPOHE MOYKHO TTONBITATHCA MMOWMATH BCEX 3aMIEB.
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Marpuna miarexei jijig JaHHON Urpbl OyjeT CJOAUIIKOM OObEMHOM,
T. K. UT'pa He 3aKaAHYMBAETCH 3a OJUH IIar, a BApUAHTOB €€ pa3BUTUA
MHOTO (HAIIPUMep, 3as1] MOKET cpa3y yberarh B KOHEI[ I0€3/1a, & MOKeT
GexkaTh Jajbliie, JUIb YBUJIEB KOHTPOJIb B COCEJIHEM BArOHE).

Pa3o6béM urpy Ha maru (paccMarpuBaeM MPOCTOH CJIydail, Koria
BCE JIefiCTBHE TPOUCXOMUT B MPEJETaX OJHONH OCTaHOBKY). BO3MOKHBIE
maru 3aiiina: ocTarbcs Ha MecTe, IepeiiTn Ha BaroH BIIEPEl, llepeliTh Ha
BaroH Ha3aJ. Bo3MOxKHBIE TTAarun KOHTPOJEPOB: MOTPeOOBATH Yy MACCa-
JKAPOB CBOET0O BaroHa IMpeIbIBATH OWJIETHI; ePeiTH B OIWH U3 COCeJI-
HHUX BATOHOB (CYMTAEM, YTO U3 ITUX JBYX OMEPAIU COCTOUT MepPexo]
KOHTPOJIEPOB); «06paboTaThy OMHOTO Oe30uIeTHUKA (€CH B TEKYIIEM
BArOHE TAKHE eCTh).

Eciu ¢t — BpeMsi B IyTH B MUHYTaX, TO UI'Da 3aKaHduBaeTcd 3a 4t
IIAroB. 3adll CINTAeTCd BBIUTPABIINM, €CJIU €ro 3a 3TO BpeMd He MOii-
MaJIf; CYMMAPHBIH TPOUTPHITIT KOMAHBI 3afIeB W BBIUTPHIINT KOMAHIbI
KOHTPOJEPOB — KOJTUIECTBO MONMAHHBIX.

OueBniHO, KOMaH/HAs pabOTa MOXKET YMEHBIIUTH CYyMMAaPHBIN IPO-
UTPBINT naccazkKupoB. Ho i KOHKPETHOrO UTPOKa «IPeIaTebCcTBOY
MOXKEeT 00eCnevYnTh ClaceHwe OT JIMTHOTO MPOUTPHITIA. DTO — FACTHBIN
CAydail TUIeMMBI 3aKTIOYEHHOTO.

Bor mpuMmep, Korma oT oIHOTO 4esIOBeKa 3aBUCHT CyIbba Bceil KO-
MaH/Ibl: OJIMH 3asll CUJUT B 3-€M BaroHe, OCTaJbHbIe BO 2-OM U HE MOIYT
6exkaTh. KOHTPOJIL HAXOAUTCH B 4-0M U UJIET B CTOPOHY 3-ero. Bpemsd 10
ocranoBku — 30 cexkyua. Ecym 6e36u1eTHUK 1epexoinT BO 2-0if BaroH,
JIOBAT BCeX; ecu B 1-blif — Bcex, KpoMe Hero. Eciim ke ocTaéres, 10BAT
TOJIBKO ero, nenoit 120 py06Jieit oH criacaeT HapoOI.

BaMm mpe/jiaraeTcs caMuM TIOUTPATh (€CTeCTBEHHO, Ha Oymare!) B a1y
Urpy, B TOM 4HCJI€ B Cy4ae JBYyX Opuraji KOHTpoJépoB. PaccMmorpum
Hanbojiee OYEBHUIHBIE CTPATETUN U TIOC/IE/ICTBUA UX BCTPEYH.

Crparerus 3aiinia: 3aiiTé B BaroH n, IpU HOSIBIEHAU KOHTPOJIEPOB
B coceJTHEM BaroHe mepeberaTh Ha OJWH BATOH B MPOTHBOMOJIOKHYIO OT
HUX CTOPOHY.

Crparerus KOHTPOJIEPOB: 3aiiTH B BArOH M, NPOBEPUTH OMIETHI, OT-
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pe3arh yIiu BceM 3aiiiaM, nepeiiTu B coce iHuil Baron, moBroputh. Vjru
JI0 KOHIIA T10€3/1a, He MeHsIsl HAIlpaBJIeHusl, TOTOM OOpaTHO.

3anosHIM TabIAILy, B KOTOPYIO BIUIEM KOJHYECTBO MMAroB (He Cun-
Tag MOUMKHU JIPYTUX 3aileB) 10 HOMMKH B 3aBHCHMOCTH OT 7, M.

n | m | Hampasyenue aBuzkeHus KOHTPOJIEPOB t
k| k OT roJIoBBI K XBOCTY 0
k| <k OT roJIoBBI K XBOCTY 9-m
k | >k OT roJIOBBI K XBOCTY 17-m
k| k Ot xBOCTa K T0JIOBE 0
k | <k Ot xBOCTa K T0JI0BE 7+m
k| >k Ot xBOCTA K 10JI0BE m-1

ITosicnenue K TperTbeit crpoke: 3asiiy Oy/1eT MoiMaH, KOIjia KOHTPOJIE-
PBI JOfIyT JI0 KOHIIA 10e37a U BepHyTCs. Bropas mojioBuHa TabJInATIbE
MOJIyYeHa «OTpayKeHneMs 1epBoii. Ecin t ¢ yaérom monMKu apyrux 6e3-
OMJIETHUKOB OOJIbIIIe BpeMEeHH B IIyTH, 3a4Il BhIUIpaJl. Jlaxke aToT crydait
(ecoiu 3aiilieB MHOTO) CJIOYKEH JIJISI UCCJIEIOBAHUsT U TpebyeT KOMITbIO-
TEPHOI'0 MOJIEJAMPOBAHUS, T. K. YCIIEX KOMAaHJIbl 3aBUCHT OT JefcTBuil
KayKJI0TO yIaCTHUKA.

Bamerum, 9To Bee cuTyarnun [lapero-HeyaydinaeMbr, T. K. ATPa, IMEEeT
HyJsieByio cymmy. IlocmoTpum, cymecTByer Jin paBHoBecue 1mo Hamry.

e Ecin mpoBepeHbl He BCe BArOHBI, BO3MOXKHO YJIYVUIIEHHE CO CTOPO-
HbI KOMAHIBI 3a#1IeB: IIPOCTO eXaTh BCEM B OJHOM K3 HEIIPOBEPEH-
HbIX BaroHoB. PapHoBecus no Haury mer.

e Ecim He moiiMaH HU OJWH 3asI], BO3MOXKHO YyJIyUIlIeHue 1 KOH-
TPOJEPOB: 3aliTH B BarOH, B KOTOPOM €CTh XOTh OJIMH 3asil. Pas-
HOBeCHUd TOYXKE HeT.

e Bcin 2Ke KOHTPOJEPHI yCIEeBAIOT MPOUTH BCe BAaroHBI, TO OYEBU]I-
HO, 4TO IoiMaHbl Bce 3aiinpl. PaBnosecue MoxkeT uMerb MeCTO, a
MOXKeT M He MMEeTb — 3TO 3aBUCHUT OT KOJMYECTBA 3alleB U Ia-
roB (HAIPUMED, eCJIH 3allbl TORMAHbIL B [IOCJIEIHEM BATOHE [PSIMO
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1epea BbIXO/JO0M, TO yJjy4dlleHHe eCTb: OAUH JOJIZKEH 6bLH €xaTb B
HPEJIIOCAeHEM, TOT/IA OCTaJIbHBIE yCIean Obl cOekaTh B TO Bpe-
Msl, TIOKA €My BBIIAIOT OUJIeT).

Kak MBI MOxKeM 3aMeTHTh, HAiTH paBHOBecwe 1o Hamy B maHHOM
3a/lave 3aTPYJHUTETHHO, TPUYEM, JaxKe ecJW MBI ero HallaéMm, JTaHHasd
MoJlesTbHAS 3a7ada BCE PABHO TpeOyeT MOPAbOTKH WM JIAHHOE pPelleHue
P2KJI ne ycrpour.
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SaKJII0UYeHne

Xoresoch OBl BEPUTH, YTO BbI Telepb Y3HAJIU MHOI'O HOBOTO O TEO-
PUH UTP U NPUHATHUHN peleHnii. KoHevHO, Te, KTO W3 BaCc pPacCINTHIBAI,
YTO, HPOCTYIIAB 3TU JEKIUN, OH OBICTPO MPOKAYAET CBOETO MAaHIAPEHA
J10 100-ro ypoBHS, OKa3a/JuCh Pa309apOBAHHBLIMH — Mbl 00 9TOM HUYEe-
ro He TOBOPWINA. A TOBOPWJIM MBI O TOM, 9TO TEOPHS UIP KaK Pa3/es
HAyKW CBs3aHAa ¢ MHOTUMH JPYTUMH OOJACTAMHU HAYKH — MaTeMaTH-
KO (KOHEYHO Ke), SKOHOMUKOH, HHMOPMATHKOM, ICUXOJOTHER U JTazKe
durocodueit. Bol yBumenn, 9To HOpMaIbHOE s KayKJIOr0 M3 JIOIei
CTpeMJieHHuEe K 3rOM3MY He IPUBOJAUT K HAWJIYUIIEeMY pPe3y/bTary Jjisd
BCcex BMecTe. A Kakue ke MaremMarndeckne tembl y Hac Obuin? Teopus
BEPOATHOCTEH, KOMOMHATOPUKA, Teopus IrpacpoB — BCErO U HE Mepednc-
quib. Teopusi BepodTHOCTelt ObLIa cO3/MaHa B CBOE BpeMsl UMEHHO JIJId
TOr0, 4TOOBI OIpPEeIe/IsITh, CIPABEIUBBIM W HET SIBISETCS KOHKpEeT-
HbI{l BapuaHT uIrpbl B Kocru. Maremarnyeckas SKOHOMUKA BO MHOI'OM
OCHOBaHa Ha Teopuu Urp. Beé 310 — mpuMeHnenusi MaTeMaTUKA JIJId pe-
IMEeHNs NMPAKTHYECKUX 3819 — HA3BIBAIOTCA MPUKJIAIHON MaTeMaTHKON
U 9 HaJIel0Ch, MHE y/IaJIOCh MOKa3aTh BaM HEKOTOPbIE MHTEDECHBbIE €€
pUMeHeHHs.
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