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1 Teopusa nada penieHust pykKamu

1.1 IIpaBmaa urpsel

B maremarnueckux n nHGOPMATHIECKIX 3a/1a9aX Ha TEOPUIO U CYIIECTBYIOT HEKOTO-
pble cTaHJapTHBIE IPaBIJIa, KOTOPBIE TO3BOJIAIOT IPOAyMaTh Urpy. Jdasaiite paccMoTpuM
Takue npasuia g 19 — 21 zagaqa:

e B urpe e 10/2KHO OBITH HUKAKUX ciIydaiiHocreit. Ipyrumun ciioBaMu, urpa JoJI2KHA

OBITH JIeTEPMUHUPOBAHA;

e B nporiecce urpbl He MOYKET BO3HUKHYTH OCCKOHEYHOI'O IUKJIa U OE3BBIXOIHOM Cl-

Tyalnnd. SHAYUT, UTPa JIOJI>KHA PAHO WJIM MO3HO 3aKAHYNBATbHCSI;

e VY urpnl 006s13aTEJIBHO JIOJI2KHO OBITH yCJIOBUE MO0 IbI.

1.2 JlepeBo urpsl

Hapaiire mourpaem! ¢ npejarao n3odpasuTh Takyio uUrpy B Buje jgepena. [lepbrii
UI'POK HAYMHAET B KAKOI-TO MO3UINM, U3 KOTOPOIl OH MOXKET CJleJlaTh OJIHO U3 YEeThIPEX

JECTBUIA.

Ka}K,ZLbIﬁ pa3, KOr'Zla UI'POK JdeJlaeT OIIpede/ICHHbIC ,ZLGﬁCTBHH, OH IIEPEBOJUT HMIDY B

JIPYTYIO MO3UIUIO.

[Toce wero xoauT BTOpPOIT Nrpok. Hampumep, y Hero ectb n3 mepBoit (KpaﬁHeﬁ JIeBoy“I)
[MO3UINN JIBa XOJ[a, U3 BTOPOI — TOJILKO OJIUH, U3 TPEThbeil — TPU XOJa U U3 YeTBEepPTOil

— el1le JiBa.



Jl1st KazKa0ro xoja Urpoka Mbl MOYKEM IIPOJOJIKATh prucoBaThb JepeBo. IIpeicraBbre
cebe urpy B maxmarbl. VcxomHoit nosuiueil OyaeT dBISThCA O3UINA, B KOTOPOH BCe

pUrypbl cTOAT Ha KpaflHUX ABYX PsJjiax ¢ MPOTUBOIIOJIOXKHBIX CTOPOH.
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13 97011 MO3UIIN €CTh HECKOJBLKO JIOMYCTUMbBIX XOJIOB JIJIA MepBOro urpoka. MoxKmo

CXO/TUTD TEMIKOl Ha OJHY //IBe KJIETKH BIIEPE] WK BOODIIE CXOMUTH KOHEM.
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[[laxMaThl yIOBIETBOPSIOT BCEM BBINIEONMCAHHBIM IIPABMJIAM. DTa, UI'Pa IOIIAroBasi:
OeJible, 9epHble, Oe/Ible, YepHble. DTa UI'Pa JeTePMUHIPOBaHA, B Hell HeT HUKAKUX CJIyJaii-
HOCTelt. DTa Urpa KOHEYHA, eCJI yINThIBATh, 9TO TPEXPa30BOe IIOBTOPEHNE OIIPeIeIeHHOI
HO3UINN - 3TO HUYbs. C IIOMOIIBI0 KOMOMHATOPUKHI MOYKHO IOCUYUTATH KOJIMYECTBO BCEX
BO3MOYKHBIX MO3UII MaXMaTHBIX GUryp Ha gocke. VX oueHb MHOro, HO He HECKOHETHO.
SHaunT, ecjin urpa Oyger JJINThCA JOCTATOYHO J0JIN0, TO KaKas-TO HO3UIUS IIOBTOPUTCS
TpU pasa.

HymaiiTe o0 maxMarax, Kak 00 oueHb OCPOMHOM JepeBe, B KOTOPOM Ha KayKJIOM Ilare
MOYKHO JIeJIATh OIPOMHOE KOJIMYECTBO XOI0B. I3-3a 9TOro maxMarhl JOCTATOUHO CJIOXKHO
[IPOCYNTATD, B OTJIMYHNE OT HEKOTOPBIX Apyrux urp. Ho aro snaunt "upocunrars"? 3mech

MBI IIJIaBHO ITIOAXOJMM K IIOHATUIO BbII/IprIIHHOfI cTpareruu.

1.3 BeiurpeimnHasi crpaTerus

Bpiurpoimnnas crparerusi — I0OCJIEI0BATEILHOCTL XO/I0B, KOTOpas IMPUBEJIET

Ur'poKa K 11odejie, Kak ObI He UrpaJjl CONEPHUK

Hpa urpoka urpator B ciaeayronyio urpy. Ilepeg nrpokamn jexnt kyda n3 6 KaMHeid.
Urpokn xomgar mo ouepenn. IlepBriii XoJ meaeT IMepBblii UIPOK. 3a OJUH XOJ HIPOK
MOXKeT yoparh u3 Kyun 1, 2, 3,4 niu 5 kamueii. rpa 3aBepiiaercst B TOT MOMEHT, KOTIa
KOJIMIEeCTBO KaMHell B Kyde craHoBuTca paBHbIM (. KTo BBIMIDBIBAET MpU IIPABIILHOI

urpe?

HapaiiTe HapucyeMm JepeBo Jiist 3Toil urpbl. VsHadasabhas nosunust 6. [lepsorit nrpox
MOZKeT CXOJUTDH B O, ecyn yoeper u3 Kyun 1 Kamenb, B 4, ecin ybepeT n3 Kydun 2 KaMHsI,
B 3, ecyin yoepeT n3 Kyun 3 KaMHsi, B 2 eciin yoeper u3 kyun 4 kamus, B 1, ecin ybeper

13 Kydn O KaMHeil.




Bropoit urpok MoxKeT: BLIUrpaTh u3 mo3uiun 1, yopas 1 KaMeHb, BEIMIpaTh 13 MO3UIIH
2, ybpaB 2 KaMHs, WM HOJIYYNTH IO3uIuio 1, yopas 1 KaMeHb, BLIUIpATh U3 HO3UIIN
3, yopaB 3 KaMHsl, IOJYy9IUThb MO3UNNIO 2, yopaB 1 KaMeHb, MM OJYyYUTH MOSUINIO 1,

yOpaB 2 KaMHSI U TaK JaJjiee ¢ OCTAIbLHBIMI O3UIIASIMIL.
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Ha,uo JIN HaM JOPHUCOBBIBATH CJIeAyIOIIne XOAbl II€pPBOT'O I/II‘pOKa?

Her, e namo!

Mpr monnmaeM, 9TO y BTOPOrO UTPOKA €CTh BLINTPBITIHAS CTPATEr T Ky/1a OBbI He CXO-
JINJT TIEPBBINT UTPOK, BTOPOI Beerma OyaeT yomparh Bce KaMHN U3 Kydn u mnomnajarh B (.

3HauNT, BTOPOIl UI'POK BBIMI'PAET B 9TOI Urpe.

1.4 IlpmHIII HOMOJTHEHUS

HBa nrpoka Ilera n Bang urpaiot B ciejyiomntyio urpy. I[lepesi nrpokamu jgekuT Kyda u3
42 xamneii. Urpoku xomgar mo ovepeju. Ilepsoiit xon mesnaer Ilers. 3a o Xoj UTPOK
MoKeT yoparh u3 Kyuu 1,2, 3 win 4 kamust. rpa 3aBepiiaercst B TOT MOMEHT, KOTJia KO-
JINIeCTBO KaMHeil B Kyde ctaHoBuTcs paBHbiM (). [TobexktaeT ToT, KTO ¢jie/1aer mocie Huit

X0/, KTo BbIMIpBIBaET 1pu 1paBmibHoil urpe?




[Tocmorpum Ha 9Ty urpy ¢ kouma. Ecin B kyde 1,2, 3 win 4 kamHst, Tora Takas Mo-
SUIA HA3BIBAETCA BBIUTPBIITHOI. [ToTomy uro ecam nepen Ilereit 1,2, 3 win 4 kamust,

To oH youpaer 1,2,3 nan 4 KaMHsI COOTBETCTBEHHO U BBINI'PHIBAET.
/ ( /,\
B D@

Torna Bans nomagaer B nosunuio 0, 0TKya OH BRIMTPATh yrKe HUKAK He MoyKeT. Taxas

//

MO3UIINS Ha3bIBAETCA MTPOUTPHITITHOIA.

‘ Moxxket an Ilerss nmes 5 kaMHeill BLIMTPaTh C MOMOIIBIO OHOT'O X04a7 I
Hert! I

IIpu stom sro6oit xox Ilerm m3 mosunmm o npuBener Baxio K rapaHTHpPOBAHHOI

nobeie. Ilomydaercs:, 970 O 9T0 NPOUTPHIITHA TTO3UITHA.
[5|4[3]2]1]0
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‘ IMosunusa 6 aBAsieTCS BBLIMTPBINTHON WJM ITpourpbintHoii jajis [leru? I
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Boinrpbiniaoii! I

Mgl y2ke 3Haem, 9To nosunus O npourpsinrHas. Torma Ilerss ns mosurun 6 yoeper 1

KaMeHDb U ITocTaBUT Bamio B ITO3UIIN IO 5, OTKYda Bamnga rapanTupoOBaHHO IIPpOUT'PacT.

mmq 20110
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‘ N3 kakux erre mo3umuii MO>KHO IIOHACTb B O7 I

%/

N3 7,8 19! I

SHa‘-H/IT7 BCe 9TU IIO3UIUN TO2KE ABJIAIOTCHA BLIMI'PBIITHBIMM.

A% |7 6]5(4[3]2[1]0
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[Tosumms 10 gBjsteTcst TPOUTPLIITHON IO TO »Ke IPUIHHEe, UTO U TO3UIHA O.
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[IpotomKM 3a0/IHATE HAITY TabJINUKY.
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‘ 3aMeTin 3aKOHOMEPHOCTh? I
JIroboe 3HavYeHMEe, KOTOPOE JIeJIUTCS Ha D — IPOUTrpPhIHIHOE! I

Kax Tak nmonyuninocs? Korma urpok 6eper 1 kamenb, conepuuk oeper 4. Korma urpok

%/

N

Oepet 2 KaMmHsi, cortepHuk Oepet 3. Korja urpok 6eper 3 Kamus, conepauk deper 2. Korma
urpok 6eper 4 kamusi, conepauk 6eper 1. Takum obpasom, 3a aBa Xoja UTPOKU GEpyT
poBHO O KamHeii. VIrpok momosiHger Xo, conepHnka 10 5. Ho 3auem?

Y100BI OTBETUTH Ha 3TOT BOIPOC, OTBETUM Ha JIPYTOii:

‘ Ilosumus 42 saBiasgeTcs BbIUTPBINIHON Ui IIPpOUrpbIntHoiil qias Ilern? I

Borurperiniaoii! I

[etst u3 42 cxomut B 40, 9T00BI TOCTABUTH BaHio B IPOUTPBIIIHYIO MO3UIIIO.

42|41 |40 151‘(1312 n|10|2|s|#|6|5]|4]|3|a]1]0
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A nanpere Ilerst Oymer nmpocto momoHsTh Xoabl Baru g0 5. Ilets monnmaet, 9o mosu-
[, KPaTHBIE D, IPOUTPLIIIHLIE. SHAYUT, OH OYIET XOAUTH TaK, YTOOLI TOCTaBUTL BaHio

[O3UIINN, KPATHBIE O.

1.5 Cummerpus B urpax

Ba urpoxka, Ilersa n Bang urpator B ciaenyrontyio urpy. [lepea urpokamMu pacTeT 1BETOK
¢ 11 nemecrkamu. Mrpokn xogar mo oudepenu. [lepswiit xox genaer Ilers. 3a oaun xon
NI'POK MOYKET BBIPBATH 1 JIEIECTOK MJIM BBIPBATH 2 M3HAYAJLHO PSIAOM PACIIOIOYKEHHBIX
Jleriectka. Vrpa 3aBepiiaeTcss B TOT MOMEHT, KOIJa KOJHMYECTBO JICIIECTKOB Ha I[BETKE
cranoButcs paBabiM (). [Toberk1aeT TOT, KTO BBIPBET HOCAEHUIT JierecToK. KTo Bemrpaer

B 9TOi1 urpe?

KazaJioch ObI, 110 TPUHIINITY JIOTIOJIHEHIS MOYKHO BCETJIa JOMOJHATE J0 TpéX. Ho mnpo-
6JieMa B TOM, 9TO B 3ajade IPUCYTCTBYET XOJ BbIPBATH 2 M3HAYAJIBHO PAJIOM pac-
IOJIOYKEHHBIX JIeIIeCTKA. 3HAUNT, II0JIOYKEHIE JIEIIECTKOB — 3TO BayKHO.

Homyctum, Iletst permmi BoipBath 1 J11000i1 J1€I€CTOK.




TOF,H& Bamng nagnnaer I[IOIIapHO CHUTATDL JICIIECTKHN, HadlHasd ¢ TOI'O MECTa, I'/Ie BbIpBaJl

JgerecTtok Ilerd.

Yo YHUKAJIbBHOTO MO2KHO 3aME€TUTb B TEKYIIIEM HBeTKe?

IIBeTok cumMmerpudyen!

laBaiiTe HApUCyeM OCb CUMMETPU.
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Yro Ham 310 naer? Tenepb y BaHu ecTb BbIMIpBINIHAA cTparerus: Kak Obl Ilerst He
xoqm1, Banst npocro gyosmpyet xoa Ileru ¢ npyroii croponbl oT ocu cumMerpun. Hampu-

mep, Banst BeipBaur ere 1 serectok.

TOI’ILa Banga BBIPDBIBAET TaKHE 2KE 2 PAJOM PaCIIOJIOZKEHHBIX CUMMETPUYIHBLIX JICIIECTKA.

11



Torya Bang BeIpbIBaeT MoC/Ie THUN JIETIECTOK U BRIMTPLIBAET UTpy. [Ipunnnn cumMeTpun
nomor Bame Buiurpath 3Ty urpy. /lapaiiTe mocMoTpum Ha JAHHBIN TPUHIWI B JIPYTOil

urpe.

Ba urpoka, Ilers u Bans urpator B cieyrorntyto urpy. [lepes urpokamm naxogurcs tab-
ania 5 X 9 kiaetok. rpokn xoaar no ouepean. Ilepsorit xon nemaer [lers. 3a onmn xo
UIPOK MOYKET MOCTABUTDH B OJIHY KJIETKY JiHOO KpecTuk, jmbo nouk (Ilerst moxker mocra-
BUTH KpeCTHK, a Banst — Hosuk). Vrpa 3aBepiiaercss B TOT MOMEHT, KOIJIa KOJIMIECTBO
IIYCTBIX KJETOK CTAHOBHUTCsT paBHBIM (.

Korna urpa 3aBepmmTes, Jisd KazKJI0il CTPOKW U JJI KayKJIOTO CTOJIONA TTOABOINTCS
UTOT TI0 CJIEIYIONUM TTPaBUJIAM: €CJIN B CTPOKE DOJIbIIe KPECTUKOB, YeM HOJTMKOB, 3HAUNT
B JIAHHON CTPOKE BLINI'DAJIM KPECTUKU, B IIPOTUBHOM Cjydae — HOJMKH. 10xKe camoe
IIPOJICTIBIBAEM CO CTOJIOIAMH.

[Tocsie aToro cunraeM KOJUYECTBO CTPOK U CTOJIONOB, B KOTOPBIX TOOEUIN KPECTUKH,
Jajiee CInTaeM KOJTMIeCTBO CTPOK 1 CTOJIONOB, B KOTOPBIX mobeanan Hotnkn. [Tobexaer
TOT, Y KOTI'0 OOJIbIIIE BBIUTPBIITHBIX CTPOK U CTOJIOIOB.

Ko BbIMIpBIBAET MPH 11PABIILHOIN Urpe?

12



Honyctum, Ilets mocraBuyi KpecTuk B IEeHTD TaOJuIbl, a Banga — B 00y Jpyryto

KJIETKY HOJIUK.

O

X

TOI‘,H& [IeTs craBur KpPECTHUK B KJIETKY, CHUMMCTPHUYIHYIO XO4Y Bann ornocuresbHO HeH-

Tpa.

O

X

X

Bans cTaBUT HOJIMK B JIIOOYIO APYTYIO KJIETKY TaO uIbl. [leTsd XoauT cuMMeTpudHo.

QO

X

XIX

Bang craBuT HOJIMK B JIIOOYIO IPYTYIO KJIETKY TaOIUIbI. [leTd XoauT cuMMeTprIHO.

13
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3alo/THIM JIOCKY JI0 KOHIIA.

O
O
O

O

A Tenepn mojBoauM ntorn. B mepBoit crpoke 3 HOMMKA U 2 KpecTHuka. SHAYHUT, B 3TOM

OOIOXIO

DOPXIX
XXIXIOX
XIOXXIO

CTPOKE HO6€,HI/LHI/I nosmkn. Ho Y 9TUX TpéX HOJIMKOB €CTb TPU CUMMETPUYIHBIX KPECTUKaA

B HIZKHEH CTPOKe, KOTOpble 00eCIIedIin 100 ly KPeCTUKAM.

OXIXO
XIOX
XXX
OXO
XIXXIX

Bo BTopoil cHu3y CcTpoke 3 HOJMKA U 2 KPEeCTHKA. SHAYUT, B 3TOH CTPOKE MTOOEININ

OX]OOIO
OIOOIXIO

Hosiukn. Ho y 3Tux TpéX HOJMKOB €CTh TPU CUMMETPUIHBIX KPECTUKA BO BTOPOil CBEPXY

CTPOKE, KOTOPBIE 0Decreumin modey KPeCcTUKaM.
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OPXIXIX
XPXIXIOPX
XIOPXIXIO

OX]OOIO
OOOIXIO

XO XO

[Toasegem urorn, He cuuTas HEHTPAJILHYIO CTPOKY M CTOJIOEII,

XX 00O
XIXIOO
XIOXO
XIXIXO
O

O

JList Kazk 101t BRIMIPBINIHO CTPOKH /CTOIONA HOJIMKOB y HAC HAILJIACh CHUMMETPUIHAS

QIOOIXIO

XPXIXIOPX
XIOPXIXIO

XO XO

BBINTPBIINITHAS CTPOKA,/CTOJIOEN KPeCcTUKOB. Terepb CMOTPHUM Ha IEHTPATBHOE TePEeKpe-
ctre. byrarogapst ToMy, 9T0 KPECTHK Y HaC ABJIAETCS IIEHTPOM CUMMETPHH, B IEHTPAJILHOIMN

CTpOKe/CcToJI01e KPecTuKOB Ha 1 OoJIbile, 4eM HOJIUKOB.

XX XOO
O

X
X
O
X

Buaunt, Banst mobemun Ilerio co cuetom 6 — 4.

OXIXIX
X0

OX|OOIO
QIOOIXIO

XOXXO




1.6 Cuér no3uimii

Ba urpoka, Ilerss u Bans urpator B ciieaytontyio urpy. [lepe urpokamu JiexKUT Kyda nu3
23 kamueit. rpokn xomsar no odepean. Ilepsoiit xox genaer Ilers. 3a omma X0m UTpok
MozKeT yopaTh u3 Kydn 1, 2 mwin b Kamueiir. rpa 3aBepimaercss B TOT MOMEHT, KOT1a KO-
JIMYECTBO KaMHell B Kyde craHoBuTcst paBHbIM (. [Tobexk1aer ToT, KTO clies1al mocie Huit

X0/, KTo BbIMIpBIBaET MpH 1paBmibHO urpe?

[Ipunnnmn nomosiHennst TyT He paboTaeT, IOTOMY YTO ¥ HAC OTCYTCTBYIOT XOJbl YOpPATh
n3 Kyam 3 uian 4 kamag. B mpoTUBHOM ciiydae UIPOK JIOHOJIHSLIT Obl XOJIbI COIIEPHUKA,
710 6 1 BBIMTPBIBAJL.

PaccmoTpuM HecKOIBKO mocsieannx nosuiuit. Ecin nepen nrpokom 0 Kamueit, To HIPOK
He MOYKET CJIeaTh XO/I, a 3HAYNT, OH npourpast. 3 mosummit 1 1 2 urpok MozKeT HOonacTh
B 0, yopas 1 min 2 KaMHSI COOTBETCTBEHHO, 3TO BBIMTPLINIHBIE Ho3unun. 13 mosumun 3
UI'POK HE MOYKET BBINIPATh CBOUM IIEPBLIM XOJIOM, HO JII000i €ro X0 CTABUT IIPOTUBHIKA,

B BBIUTPBIHYO no3uruio (1 win 2). 3Hauut, 3 — 9T0 NPOUTPLINTHAS TO3UIIN.

21210

Ecnn nepes urpokom 4 KaMisi, TO OH MOYKET ITOCTaABUTL COIEPHUKA B IIPOUIPLIIIHYIO
MO3UIINIO 3, OTKY/Ia JIF0OOI X0/ CONEPHUKA IPUBEJIET UI'POKa K 1mobeje. SHAUNT, U3 MO3H-

M 4 UI'PDOK MOZKET BbIMI'DATh 3a JIBa XOa.

AETE: |1|
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Ecan nepes urpokom 6 kaMHeit, To OH MOKeT yopaTh u3 Kydu 1, 2 mim 5 KaMHeil u 1mo-
CTABUTH COIEPHNKA B BRIMTPBINIHYIO MO3UIH0 O, 4 win 1. 3xagqut, 6 — 9T0 IpOUTrpHIITHAST

IHO3UIINS.

B nosurmio 6 moxkHO monacth u3 7, 8 mwin 11. 3HaUuT Bee 9TH HO3UIIME — BBIMTPHIII-

n[10|a|g|?|6]|5
@ | [@®@e®

Bce Bo3MmoKIiBIE BBIMT'PBIINIHBIE TIOSUIIMKN Ha OCHOBE BCEX BO3MOZKHBIX IITDOUT'PBIITHBIX

4152

3aIIMCAHBI B TaOUITY. SHAYNT, MO3UIUST 9 TOUHO OYIeT MPOUTPHIIIHOIL.

ITouemy mo3unusa 9 TouHo OyaeT MTPOUTPHINTHON?

HOTOMy qro n3 9 Bce XOAbI CTABAT IIPOTUBHUKA B BbIATI'DBIITHY IO I'IOBI/II_II/IIO?

ITouemy u3 9 Bce Xoabl BEeJyT B BBIUTPBINTHYIO TTO3UINIO?

HOTOMy 9TO BCE€ IIo3UInn, N3 KOTOPbIX MO2KHO IIOIIaCTb B IIPOUI'PDbLIII-

HbI€ MbI y2K€ OTMeTuJin!




Tenepn, onupasich Ha TO, 9T0 9 — 3TO NPOUTPHINTHAA TO3UIINA, Mbl 3AITOJTHSIEM BBIUT-

PbIIIHLBIE.
1q|13|1a| f |10| 9
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‘ Kakag mo3unus TodHO Oy/1eT MPOUTPHINTHOMN ! I

ITozumusa 12! Tloromy 4YTO BCce MO3UINU, U3 KOTOPBIX MOX»KHO IIOIIACTh
B IPOUTPBIIITHBbIE MBI y2K€ OTMeTHIn!

1‘%]13|12| 11 |10|¢l |‘K| ? | 6

T
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7

Onnpasich Ha TO, 9TO 12 — 3TO NPOUTPHINIHAST TTO3UIUST, MbI 3aI10JTHSIEM BBIUTPBIIITHbIE.

1211615141312 N (10|44 |s|F|[6]|5]|4|3|&[1]0
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3anoHIM TabJINILY JI0 KOHIA 110 aHAJOTHYHOMY IIPUHIINILY.
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[Tosyuniock, 4To mo3uiust 23 BBIUIPBINIHAS, & 3HAYUT, B 9T0i urpe mobdeaut Ilers. Ero
CTpaTerus 3aK/JII09aeTCd B TOM, YTOOBI KarKJbIM CBOUM XOJIOM CTaBUTH BaHIO B MpouT-
PBINTHYIO TTO3UIINIO, 13 KOTOpOit Bams Jr00bM X0/10M Oyj1eT cTaBUTD [1eTi0 B BRIMTPBITITHYTO

IIO3UIINIO.
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CaMble BHUMATEIbHBIE MOTJIN 3aMETUTh 3aKOHOMEPHOCTD B TaOJIHIIE: KayKasl TO3UIINISI,
KOTOpas JEJINTCA Ha 3, SIBJISIeTCs TPOUrphIiHoii. OKa3aa0ch, 9To X0 yOparh n3 Kydn
D KaMHell HIKaK He OIpOBepraeT IIPUHIIII OO HEHNUSI.

Ha camowm jies1e B 3T0ii Urpe MOXKHO OBLIO JIOMOJIHATE XOJI COIIEPHUKA, JI0 YNC/Ia, KPATHO-
ro Tpém. Ho mogemy? 1 u 2 garor pasHble ocTaTKN OT AeJIeHNs Ha 3, a D JIaeT OCTATOK OT
JleJieHnst Ha 3 paBHBIM 2. B 9ToM cMbIcsie, yOpaTh N3 Ky4du 2 Wjind H KaMHel siBJIsOTCs
SKBUBAJIEHTHBIMI XOJAMI, €CJIM TOBOPUTH 110 MOJYJIIO 3.

[Tonyaaercs, aro 1 Hago momosHATh 2 wim D, a 2 m D Hamo momoyHaTH 1. B mrore
UI'POK BCErja JO0MoJHseT aubo 10 3, mbo 1o 6. Takum obpa3oMm, UTpoK Beerjia, MoIydaeT
KOJIMIECTBO KaMHEil, KpaTHOe TPEM.

Ecnu 61 Ilerst yBuen NpuHIUI JOMOTHEHUSI B 9TOM UI'pe, HEPBLIM JeficTBIEM OH Obl
nocraBu Banro B mosurmio 21 ¢ komdecTBOM KaMHel, KpaTHbIM TpéM. Jlasibire, Kyma
ol Bans me cxommi, Ilerst Bcernma Oyner momnoJiHATH Xox Banu 10 KoamdecTBa KaMHeid,

KpaTHOro Tpém n B KoHIe npujaer B 0, moromy uro 0 genurcs Ha 3.
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2 Teopus ajaa penienusi ¢ moMmoinbio Excel

2.1 Topgume KJaBUIIN

[opsiune KIaBHUIIN — 9TO KOMOMHAIINK Ha KJIaBUATYPE, KOTOPBIE BBLIIOIHSIIOT TO WJIH
nHOe JieficTBre. DTO YAMBUTENbHDI CII0COO COKOHOMUTH YIMY BpEMEHU, KOTOPOE MOKET
HONTH Ha Topaszio OoJiee MoJie3HbIe BEIll, HAIIpUMED, Ha TO Ke MepepeInBaime ¢ IeJbio
HAXOKJIEHUsI U MCIPABJIEHIsT CBOMX OIMINOOK.

[TosHakoMuMCs ¢ TeMH, KOTOPhIE dallle BCero HaM I10HA100ATCsI:

[ + — JIJTsl KOTIMPOBaHUs JIDOOTO 00beKTa (TEKCT, stueiika, (hOpMYJIbI);

] + — JIJIST BCTABKU CKOIMPOBAHHOI'O OOBEKTA;

[c] + — JIJIsI BBIPE3KH BBIJIEJIEHHOIO OOBEKTA;
+ — JIJ1s1 BbIJICJICHUS,
e + + [1] [] — mwvia nepemenrernns.

2.2 ®opmMyJbl

Dopwmysibl B Excel — riiaBHas npudmHa, KOTOpas W IPHUBJIEKAET TOJIb30BaTe e, Bellb
hopMyJIbI yCKOPAIOT pabOTy U JIMIIAIOT e PYTHHHOTO HAIIMCAHWS OJHOM 1 TOi yKe mH(MOP-
MAIlIH JIJIsT HeKOTOPOit 1iesin. Y100kl HauaTh mcaTh GopMy/Iy HEOOXOINMO JINITH HaXKaTh
Ha HYKHYIO si9efiKy U [OCTaBUTh 3HAK =. Bce, 0cTaioch /0 3a MaJbIM — HAIUCATH
camy dopmyity, Heobxoumyto Bam. B cranmapTabix 3aganusx 19 — 21 He HyKHBI C/107K-
Hble (hOPMYJIbI, HAM JlaxKe He HMOHAJ008TCsi BeTpoenHble byHKIimn Kxcel, Hy»KHBI JIHIIHb
sHaHus apudMeTnkn 1 — 3 KIaccon))

[Tpumep dopmyinr mas 19 — 21 3amanmii:

4 | B c
1] 10 | =A41+3
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2.3 YcaoBHoe popmMaTupoBaHUe

YeoBHOe hopMaTUpoBaHne — eIie oJiHa IMTYKa, KOTopast Hac CliaceT IIPH PEICHUN UT'D
¢ nomortipio Excel. OHO moMozkeT HaM OIPeIe/INTh «XOPOIINe» U «ILJIOXHe» STUeHKH, 110
BCEM IIpeJIaHUSIM 1 TPAJIUIISM 3€/IeHbIi I[BeT — XOPOIINe KJIETKHU, a KPaCHbIl — ILJI0XHe.
MoxkeT 1okazarbCs, 9TO 9TO UTO-TO OECIOJIe3HOE, HO, MOBEPHTE, CMOTPETh Ha KayK/LyIO
siueiiky u JayMaTh: «BoJibllie Jin B 9TOil KjeTKe KaMmHeil, yeM Halll IOpOI' BbIUIPbIIIA?
Buinsier jt 910 Ha 11061y conepHuka’s ObICTPO HAJI0ECT, a YCJIOBHOE (pOpMATHPOBAHNE
HaM MOMEHTAJIbHO OTBEYAET Ha TH BOIIPOCHI))

Nrak, kak ke UM nosib3oBaThest! B manke Excel nepexomum B pasmen [naBhas (1o
YMOJTIAHUIO TOT pas3/iesl OTKPBIT cpasy MOc/Ie Co3/annst HOBOTO (haiiia), B HeM HAXO/IM
YeiioBHOE (hopMaTHpOBaHUe, HayKMaeM Ha Hero, y Hac IOSIBJISIETCS BBIOOD <«IIPaBILI»,
HaBO UM Kypcop Ha IlpaBuia Bblie/eHns gdeek u, OTTAJKUBAsSCH OT YCJIOBUS 3a/a4H,
BLIOMpaeM i . B mogBuBImemcs okorke 3anmcbiBaeM 3HaUEHNe JTaHHOe
B YCJIOBUH, KOTOPOE 00eCeTnT HaM obe Ty, HO He 3a0bIBaeM PO CTPOTOCTH/HECTPOTOCTh

3HaKOB, Y9YUTbIBa€M 3TO.

Osuywh ‘J —J ESHHH% WﬁeﬁTmAQHHEIFTonoﬁ [ ||

o -
L?;\I o 000 6000 aooo YeAoBHoe (popHosTwPoBo\TQ EPOW& J’Bacﬁ ”Bm::g —L Berabert

il

¢OPMO\TWPOBO\HWQ Kok To-.EAwU,y

Ynero CTwAw
—
H TeabwAa BblgeAeHnd d4eek
= P 9 FEH, Boneue
=l ﬂpan/\a ngopa nepebblx
W nocAegHwx FHateHwl
I =ia MweTorpamMMbt .

FEH ueeTHble wkant

%TG.KCT cogepHnT... |

% 3.&0\1‘0\... —
D Coggo.'r(, npabrAo

D 'ingTL npabric @ﬂOBTOPﬁ}O%WQQ,ﬂ JHO\."L..

D InpabreHne npabriamu _—

Hagopb»t JHoUKoB

fﬂfyrwe npabBwAa,.. |
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2.4 Hauumnaem urpy

HapaiiTe pemunM cTaHIaPTHBIN MPOTOTHUII HA 1 Kydy KaMHeid.

Hpa urpoka, Ilerss m Bansa, urpator B cienytornyio urpy. Ilepea nrpokamn JIe2KuT Kyda
KamHeit. VIrpoku Xogar 1mo odepen, nepBoiii Xou jgestaer llersa. 3a ofauH X0/ UIPOK MO-
JKeT 700aBUTh B Kydy JiBa KaMHsI WJIM YBEJINIUTH KOJMIECTBO KaMHEH B Kyde B 3 pasa.
Hamnpumep, nvest kyuay u3 17 KaMmueil, 3a OJUH XOJ MOKHO HOJYYIUTH Kydy u3 19 wmmm
51 kamueii. YTobObI fe/1aTh XO/bI, Y KarKI0M0 UI'POKa €CTh HEOIPAHMIEHHOE KOJIUIECTBO
kaMHeit. Irpa 3aBepIaercs B TOT MOMEHT, KOTIa KOJIMIEeCTBO KaMHeil B Kyde CTAaHOBUTCSI
He Menee 27.

[TobGenuresrem cauTaeTCss NIPOK, CAEIABIINI OCIEIHNAN X0/, TO €CTh IePBBIM ITOJIY INB-
I TTO3UINIO, B KOTOPOil B Kyde Oymer 27 nau 6ojiee kamueil. B HagabHBIT MOMEHT B
Kyue ObL10 S kamueii, 1 < § < 26.

IsBecrno, uro Ilerst BBIMIPLIBACT B IEPBLIiT X0/, YKayKUTe MEHUMAJIbHOE 3HadeHne S,

KOorJia TakKasd CUTyallldd BO3MO2KHA.

A B ¢ D =
117+
A|*3
3 >=27
Y CTapT MeT4
5 0 =B5+3
6

Y HAC ecTb KJeTKa, OTBeYaroIasl 3a Halll OTBET, HO II0Ka OHa 0eJsias, a JI0JzKHA ObITh 36-
JieHoit. Y1o Hy»KHO clie/1aTh, 9T00bI 9T0 HoJ1yunTh! [lepebparh Bee moaX0/IsIIe 3HaUeHUsT

B CTApTOBOIl KjIeTKe pydkamu!
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1] +2

A|*3>

2 (>=2%7

Y CToapT MeT4
5 9 a?
6

1 Bor momxozsdmias stdeiika crTajia 3ejIeHOi, 3HAYUT, Mbl Hamin orBeT! Tak Kak MbI
nepedupasii CHU3Y, TO 3HAYCHUE, KOTOPOE MbI MOJYUYUJIN, U €CTh HYXKHBII OTBeT. Kcim
ObI MBI TILJIK CBEPXY, TO HY?KHO OBLIO OBl MPOBEPUTH MEHBINNE 3HAYEHUS JIO TOI'O MOMEH-
Ta, MOKa He MOJy4Yuan Obl 6e/1yi0 KJIEeTKY, TO €CTh HEIOJXO/IAILYI0 HaM, TaK KakK B Heil
CJIUIIKOM MaJIo KaMHell JJIsi 1100eIbI.

Orinuno, ¢ nepsbiM xojioM Iletn pazobpasich, HO 4YTO jejiaTh, €CJIM HY?KHO HaiiTh

3HaYeHNe, [IPU KOTOPOM IIePBLIM XOJI0M 1100euT Bans?

NsBectHo, uTo Banst BhIUIphIBaeT B IePBBI X0 mocje Jiroboro xoaa Ileru. Ykaxknre

MHIHHUMaJIbHOE 3Ha4YCHUC S, Korja TakKasd CUTyallld BO3MO2KHA.

[IpumensieM Takoii ke aJrOPUTM, HO Terepb BbIpE3aeM BCHO Tab/uily ( [ce] + [X] ),

COJIEPIKAIIYIO YUC/IOBbIE 3HAYEHNUS, U BCTABJIAEM ( [ce] + ) Tyja, TjIe 0 9TOr0 MOMEH-
V—

Ta HAXOJWJICS OTBET HA II. a), TO €CTh B sUefiKy, XPAHSIIYI0 KOJMIeCTBO KaMHell mocie

nepBoro xoxaa Ileru.

A B ¢ D E F &
1]+
A|*3
R>=27F
7 CTapT MeT4 Bans
5 q a7
6
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Konupyem (* [cul] + ) TekyIyto Tabyuiy u BcTaBisteM ( + ) 9yTh HIZKe

IIEPBOIA.

A B c D E F 6
1] +2
2[*3
3|>=27
(7 CTapT TeT4 Bang
5 q 27
6 9 27

‘ 3aueM HaM JBe OJAMHAKOBBIE TaOJJIMIIHI?! I
Kaxknas Tabinmna orBedaeT 3a CBOi xo! I

Celtyac MbI I3MEHIM IepBbie H‘{eﬁKy K&)K,ZLOVI B COOTBETCTBUU CO BCEMU BO3MOXKHBIMUI

xomamu. IlycTs nmepBast Tabsnna oTBedaeT 3a X0 +1, a Bropas — 3a XO7, -3.

A B 0 D E F &
1] +2
2 [*3
21>=27
(7 CTapT TeT4 Bang
5 0] =B5+2 =D5«3
3 =B5+3 =D6+3

Tenepb IIOJCTaBJIZIEM 3HAYECHUA B CTaPTOBYIO quﬁKy IIOKa BCE KpaﬁHHe d9efiku 0benx

T&6HI/IH HE CTaHYyT 3€JICHbIMMU.
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1]+

2|*3

2>=27

(7] CTapT MeT4 BaHa

5 ? 9 21
6 1 63

MozkHO OBLIO OBI ITOyMaTh, 9TO JIJIsi IIEPBOTO X0j1a O60JIbIlle Hevero pa3ouparh, HO HET.

He 3pst Bejib BbIJIEJICHO CJIOBO JIIOOOTO B yeaoBuu. Pazbepemcs ¢ ele oJfHIM CJIydaeM.

MsBecTno, uro Bams BRINTpbIBaET B IEPBBIIT X071 ITOC]Ie Hey1auHoTro xo1a [letn. Ykaxkure

MMHHUMaJIbHOE SHa4YCHUIE S, KOr'Jla TaKasd CUTyalllud BO3MO2KHAa.

[Ipumensiem ajaropuT™ n3 MPOILIOH 3aja41, HO Tellepb HaM He HYKHO HaXOJUTh cTap-
TOBOE 3HAUCHIE, IPU KOTOPOM BCe KpaitHue 3HaUeHA 00enX TabJInI Oy IyT «XOPOITIME»,

HaM OyJIeT JJOCTATOYHO TOJILKO OJHOI TabJIMIIbI CO BCeMU KPailHUMU 3€/IeHbIMU siUeiiKaMu.

A B ¢ D E F &
117+
b2 LU
2>=27
(7] CTopT MeT4 BaHa
5 3 5 15
6 q 27

2.5 HWrpa npogoJirkaercsd

Ecin y vHac aBa xoja, To JeiicTBusi abco/t0oTHO ujeHTn4IHbl. Ho ckopee Bcero moryr

HUCIIyI'aTb pPa3SMeEpPbI HO,[LO6HOI71 Ta@)’[HU;bI, OCO6€HHO, €CJI1 MbI T'OBOPHUM IIPO BTOpOﬁ X0/,

Banu:
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A| B ¢ D E F & H I 47 K
1
2 +2
o
g P>=27
5 CTopT TleT4 Bai4 TeT4 Bang
6 4 6 % 10 20
7 24 72
g
q 1€ 20| 60
10 54 162
1l
12 12 1< 16 4%
12 42 126
149
15 26 2 ¢ 14
16 10%] 224
17
1%
19
20|

He myraemcst! 91o HopMmaibHO, BeIb Y HAC OY€HDL MHOIO XOJIOB, KOHKPETHO JIJIsl JAHHOI
331491 B KOHIIE MbI MOYKEM IOJIYUNTH OJHO U3 8 3HAUCHHUIA.

Ob6patuMm BHUMaHHIE, YTO, ecjiu BaHs MOKeT BBIMI'PATh EPBBIM I BTOPHIM XO0M, HO
HEe TapaHTUPOBAHHO IIEPBBIM, IOCJIEeIHIE S9eiikin MOryT ObITh KpacHbiMu, HO BAZKHO!

IIPpU 9TOM stueiika, oTBedaroiast 3a MepBblil X0/ JI0JIXKHa ObITh 3eJIeHOI.
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3 Teopus majis pereHus: ¢ IIOMOMIbIO ITPOTrPAMMBbI

3.1 Yto Hy2KHO 3HATBH?

st napHeiero moHNMaHIs MaTepuaJia HeoOX0IMMO 3HATH 0A30BbIN CHHTAKCUC A3bI-
Ka IporpamMmMmupoBatns Python u ymeTb cocTaB/isiTh JIOTHYECKH OCMbIC/IEHHBIE KOHCTPYK-
IIUH, UCTIOIb3Ys TaKIe NHCTPYMEHTHhI, Kak any (), all (), @lru_cache U ciUCKOBBIE BKJTIO-
yeHusi. Bl MoxkeTe HalTH 5TOT MaTepuas B METOIMYECKOM IIOCOOHH 110 yCJIOKHEHHOMY

cuaTaxkcucy Python.

3.2 ®ysaknus moves()

B sro60it 3a/1a4e Ha TEOPUIO UT'P €CTh KAKOi-To BUJT X0/10B. Hanpumep: yopaTh u3 Ky4n
1 win 2 kamus, 100aBUTH B Kydy 3 KaMHs, CTepeTb OJHYy OYKBY B CJIOBE, BHIPBATH OJIH
JIETIECTOK U T./I.

HaaiiTe nammmem gpynkiuio moves () KoTopas Oy/ieT oTBevaTh 3a X0Jibl ITPOKOB. Ha-
puMep, BO3bMEM 3a/ady PO KyUIn U KAMHH C XOJIaMU «JT00aBUTh B KyJy JBa KaMHs WIN
YBEJIMIUTH KOJIMIECTBO KaMHell B Kyde B 3 paszay. Kak Oyer BbinisgeTh Halma yHKIUST

JUISL TAKAX XOJIOB?

def moves(heap):

return heap + 2, heap * 3

DyHKIMA NPUHUMAaET B KadecTBe apryMeHTa IapameTp heap, KOTOpbIi OTBedaeT 3a
TeKyIee KOJTMIECTBO KaMHell B Ky'de W BO3BpaIlaeT KOPTEXK U3 JIBYX JEMEHTOB — JIOITY-
CTUMBIX XOJIOB.

Hampumep, B kyde o110 10 kamueii. Torga dyakims moves () BepHET KOPTEXK U3 JIBYX
snemenToB: 12 u 30.

Paszbepem jpyroit mpumep. [lycTh B 3a1a1e ckazaHo «3a OJUH X0/ UTPOK MOXKET yOpaTh
U3 Ky9W OJIMH KaMeHb WM yOpaTh M3 Ky49W TpHU KaMHs». TyT MBI He MOYKEM IMPOCTO
BEPHYTb KOPTEXK 13 X0/10B heap - 1 m heap - 3, MOTOMy 9TO y HaC €CTh OI'paHUYEHUE:

KOJINYECTBO KaMHell B Kyde He MOXKeT ObITb OTpHUIATE/JbHbIM. 3HAYUT, YTOOBI yOpaThb
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n3 Kyun 1 KaMeHb, s JOJIZKEH UMETh B Kyde KaK MUHUMYM 1 KaMeHb. AHAJOIMIHO CO
BTOPBIM Xos10M. Co3majiuM IycToil MacCup, B KOTOPBI OyjeM J100aB/IsSITh XOJbI TOJIBKO
B TOM CJIydae, €CJIM UX BO3MOXKHO COBEPINNTDL, HE HAPYIIUB MPaBUJ TPUPOALL. B KoHie

pyHKIIIM BEpHEM STOT MaCCHB.

def moves(heap):

m = []
if heap >= 1:

m.append (heap - 1)
if heap >= 3:

m.append (heap - 3)

return m

Yro ke jgenaTh, ecqiv B YCJIOBUU He OjiHA Kyda, a jaBe! Hampumep, B 3ajade ckazaHo
«3a OJINH XOJI UT'POK MOXKeT JI0OABUTH B OJHY M3 Ky4 OJINH KaMeHb WJIM yBEJIUYUThb KO-
JIMIECTBO KaMHell B Kyde B JiBa pasay. Hama pynknus OyaeT TpuHIMATH Ha BXOJ TaK
JKe KOJINYECTBO KaMHell, HO yzKe He B Kyde, a B Kydax. JHAUUT, heap — KOPTEXK U3 JIBYX
9JIEMEHTOB — KOJIMUECTB KaMHell B KaxKjioil Kyde. B camom nHaudaje yHKIUN caesaeM
PACIaKOBKY 3/IEMEHTOB KOPTeXKa B IepeMeHHble a W b, 9To0bl B JlaJbHEIeM ¢ HIMU

ObLIO YJI00HO paboTaTh. Terepb, s KayK10il Kydn BO3BpalllaeM BCe BO3MOYKHBIE XOJIbI.

def moves (heap) :
a, b = heap
return (a + 1, b), (a, b + 1), (a *x 2, b), (a, b *x 2)

[Tocnennuii mpumep. Ilycrs B 3ajiaue ckazaHo «3a OJIMH XOJ| UI'POK MOXKET yOpaThb n3
OJIHOI W3 Kyd OJITH KAMEHb UJIM YMEHbIIHTH KOJIMIeCTBO KaMHell B Kyde B JBa pasa (ecjm
KOJITIECTBO KaMHell B Kyde HEeUETHO, 0CTaéTcs Ha 1 KaMeHb MeHbIle, deM youpaercs)s.
[To amaJiorun ¢ npeapLIyIneil 3ajladeil pacmakoBbIBAEM KOPTEXK B IIepeMeHHbIC a 1 b.
T.x. y Hac 3ajja9a Ha yObIBaHWe KaMHell, 3HAUNT ecTh HIKHA rpanuia. Co3maeM mycToit
MaCCHB, B KOTOPBIiT OyJ1eT JT00AB/IATEH TOJIHKO T€ XO/Ibl, KOTOPble BO3MOYKHO COBEPIINTDH HE

HAPYIINUB IIPaBUJI IPUPOJIbI. B KOHIle pyHKIMN BO3apalieM 3TOT MaCCUB.
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def moves(heap):
a, b = heap
m = []
if a > O:
m.append((a - 1, b))
m.append((a // 2, b))
if b > O:
m.append((a, b - 1))
m.append((a, b // 2))
return m

OT/m4yHO, MBI Hay4YUJIUCH 3aJlaBaTh B IporpaMMe Xojbl. Terepb jaBaiiTe HaydInMCs

3a/laBaTb JIOTUKY UI'PLI.

3.3 @ysknusa game|)

JlaBaiiTe pemmm cJieIyIONyio 3a/1ady.

Ba urpoka, Ilers n Bang, urpator B cieayrontyto urpy. Ilepes nrpokamm jgexkuT Kyda
kaMHeil. Irpokn XoJsT 1o ovdepein, IepBblil xo jgesaer Ilers. 3a oauH X011 UTPOK MO-
JKeT JJ00AaBUThb B Kydy JIBa KaMHs WM YBEJNUNTH KOJMIECTBO KaMHell B Kyde B 3 pasa.
Hanpumep, nvmes kyay u3 17 Kammeil, 3a OIMH XOJ MOXKHO IOIYYIUThL Ky4y u3 19 man
o1 xkamueit. YToObI mesaTh XOMIbl, Y KayKJIOI'O UIPOKA €CTh HEOrPAHMIEHHOE KOJINIECTBO
Kamueil. Vrpa 3aBepinaercd B TOT MOMEHT, KOI'/Ia KOJMYECTBO KaMHEl B Kyde CTaHOBUTCS
He MeHee 27.

[ToGeuTesieM canTaeTCst UIPOK, ClIeJIaBIINI TOCAEHNN XO/I, TO €CTh IIePBBIM II0JIY YB-

I TTO3UINIO, B KOTOPOil B Kyde Oymer 27 uau 6ojiee kamueil. B HagabHBIT MOMEHT B
Kyude 6b110 S Kamueit, 1 < .5 < 26.

1. N3Bectno, uro IleTs BoIMTpBIBaET B MEPBBIN X0 Y KaXKNTe MIHUMAaJILHOE 3HAUECHHE

S, Kora Takad CUTyald BO3MOKHA,
2. Haiijmre nBa Takmux 3Ha4enus S, IpU KOTOPBIX y IIeTH eCTh BLIMIPBINIHAA CTPaTe-

29



rus, npuaém Ilersa ne MoxkeT BuIMTpaTh 3a ojun Xo n [leTs MoxKeT BHIMTpaTh CBOUM
BTOPBLIM XOJIOM HE3aBHCHMO OT TOT'O, KaK OyJeT XoJauTb Bans.
B orBere 3anmimmTe dncia B MOPsAKEe BO3pacTaHus 0e3 1pobesioB U 3HAKOB IIpeliHa-

Hued.

. Haiiaure npa Taknmx sHadenust S, Ipu KOTOPBIX OJHOBPEMEHHO BBIIOJHSIOTC J1BA

YCJIOBUS:

— y Banu ecTh BLIUTPBINIHAS CTPATErNs, TO3BOJIAIONIAA €My BBIUTPATH MMEPBBIM HJIH
BTOPBIM XOJIOM Tipu JiioOoit urpe Ileru;

— vy Banm met cTrpaTterum, KoTopas MO3BOJUT eMy rapaHTUPOBAHHO BHINTPATD ITEPBBIM
XOJTOM.

B orBere 3anummmTe dncia B MOPsAKE BO3pacTaHns 0e3 MpobesioB U 3HAKOB IpelnHa-

HNA.

Hama dynakiusa OyaeT NpuHIMAThL Ha BXOJI IEpEMEHHYIO heap — KOJIMYECTBO KaMHell

B Ky4€ 1 BO3BpalllaTb HaMME€HOBaHME ITO3UINN 13 KOTOpOfI BbBIUTPBIBa€T UT'POK.

«END» — ITobea 3a HOJIb XOJ/I0B;

«P1» — Ilerst BBINTpBIBAET 38 OJUH XOJ, UT'Pa, AJIUTCS OJUH XOJI;
«V1» — Bang BeIAI'paeT 3a OJUH XOJI, UI'Pa JIJIUTCSI JIBa XOJIA;
«P2» — Ilers BeIMTpBIBAET 3a JBa X0Ja, UT'Pa, JJINTCSI TPU XOJA;

«V2» — Bamnga BbBIUT'DBIBaET 3a JBa XOda, UI'pa AJUTCA YETBIPE XOJ/a,

Jljist Havasia CTOUT 3a/1aTh YCJIOBUE BbIMIPHIia (ompeeuTs no3uiun Tuia « END» ).

B ycioBun ckazano, 4To ecjii KOJIMIeCTBO KaMHell B Kyde 6oJibIlle Wl paBHO 27, TO Urpa

3aBepIaeTcs.

def game (heap) :
if heap >= 27:

return ’END’

30



Orinuno, Tenepsb JaBaiiTe onpenennM mosuiun tumna «Pls. Ecin cymecrByer Takast
[O3UIINSL, U3 KOTOPOIi ¢ MOMOIIBIO JOIMYCTUMBIX X010B IleTss MoKeT monacThb B HO3UIUIO
«END», To Takag nosuiusga HaspBaerca «Pl». Hanpumep, ecnn Ilers maxomures B 1mo-
SUIUN 20, ¢ IIOMOIIBIO X0Ja +2 OH MOXKET IOIACTh B HO3UINI0 27 U BBIUTPATH. SHAUUT
nosuinsa 25 nmeer tun «Ply. Bee nosunun, naunnas ¢ 27 n 3akapuuBasg 9 umeror Tum

«P1», moromy uro y [letu ecth cuibHbI X071, -3. B Kojie 970 Oy1eT BBITISAIEeTh CJIELYIONIM
obpazoM.

def game (heap) :
if heap >= 27:
return ’END’
elif any(game(x) == ’END’ for x in moves(heap)):

return ’P1’

OJIHOBPEMEHHO C HaITMCaHUe MPOrpaMMbl OyJIeM 3alloJHATh TaOJNIKY YTOOBI MPOBO-
JINTh accolualliu.

OtBer Ha myHKT 1 — 9.
Unem ganbiie, 3agaanm nosuimn «V 1y, Ecin cymecTByer Takast O3HUINS, U3 KOTOPOIf
[TeTst KaxKJIBIM JOIMYCTUMBIM XOJOM IONaJaeT B mo3uimio «Ply, To Takas mosuimst Ha-

spiBaeTcd «V1y». Ipyrumu ciioBamu, [leTs j1ro6biM Xo0M cTaBuT BaHIO B BBIMIDBIIIHYIO

[O3UINIO. DTO BO3MOXKHO CJesIaTh U3 no3unuii 7 un 8.
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def game (heap):
if heap >= 27:
return ’END’
elif any(game(x) == ’END’ for x in moves(heap)):
return ’P1’
elif all(game(x) == ’P1’ for x in moves(heap)):

return ’V1’

27|26|2

[c>

BreiBator 19-e 3ajaun, riae ycaosne Ha mosunnio «V1» MeHsaoT. BMecTo mpuBBIYHOTO
«Bamst BBIMTpbIBaeT CBOMM IIEPBBIM XOJI0M Ipu J1i000it urpe Iletns mHOrIA MOXKHO BCTPE-
TUTh «BaHg BbIUTpa CBOMM IEPBBIM XOJIOM IOCJIe HeylIadHoro mnepsoro xoja Iletus. B
TaKoOM cJiydae BMecTo all () HyKHO cTaBUTh any (), moroMy 4To Bamne jocTaTodno xors

OBl OJIHOI'O IIPOUIPHIIIHOrO Xoa [leTn.

def game(heap):
if heap >= 27:
return ’END’
elif any(game(x) == ’END’ for x in moves(heap)):
return ’P1’
elif any(game(x) == ’P1’ for x in moves(heap)):

return ’V1’

Sajaaum nosunuu «P2s. Eeam cymectByer Takasi mo3uIins, U3 KOTOPOI ¢ HOMOIIBIO
JIOIYCTUMBIX X0JI0B IleTdg MoxKeT momacTh B MO3UIUIO «V1», TO Takasd IO3MIUs Ha3bl-
BacTcsd «P2». JIpyrumu ciioBamu, Iletss xorst ObI oJlHUM CBOMM XOJ0M cTaBuUT BaHio B

POUTPBIIIHYO TT03uIH0 (7 wim 8). DTo BO3MOXKHO ¢/iefaTh U3 no3uimit 5 u 6.
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def game (heap):

if heap >= 27:
return ’END’

elif any(game(x) == ’END’ for x in moves(heap)):
return ’P1’

elif all(game(x) == ’P1’ for x in moves(heap)):
return ’V1’

elif any(game(x) == ’V1’ for x in moves(heap)):

return ’P2’

27|26

/ l ,/ 7

OTBer Ha HMyHKT 2 — 90.

Sajaaum rmo3urun «V2». Ecin cyiecTByeT Takas mo3utiust, 13 KoTopoit [Terst Kazkibim
JIOTTYCTUMBIM XOJIOM TonaJiaeT B no3unuio «P1ly nin «P2», To Takast mo3uims Ha3bIBaeTCA
«V2». Ipyrumu ciaoBamu, Ilers jioObIM X0/10M cTaBUT BaHio B BHIMTIPHINTHYIO TO3UIIHIO.

DTO BO3MOXKHO cJles1aTh u3 no3unuii 3 u 4.
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def game (heap) :

if heap >= 27:
return ’END’

elif any(game(x) == ’END’ for x in moves(heap)):
return ’P1’

elif all(game(x) == ’P1’ for x in moves(heap)):
return ’V1’

elif any(game(x) == ’V1’ for x in moves(heap)):
return P2’

elif all(game(x) == ’P1’ or game(x) == ’P2’ for x in moves(heap)):
return ’V2’

a?laélas

Otser Ha MyHKT 3 — 34.

Jlannas KOHCTPYKINs YHUBEPCAJIbHA, JJIsI OOJILITMHCTBA ITPOTOTUIIOB CO CTAHIapTHBIM
ycsioBreM Ha Kydn n kaMau. Mensiercss Tobko yHKIns moves () W ycjoBue TOOEbI.
aBaiiTe paccMoTpuMm JIpyroe IpejicTaBienne (pyHkinn game () Ha MIpuMepe ITON Ke
3a/1a1.

Teniepn dpynkius game () OyJieT BO3BpaliaTh He HAMMEHOBaHUE TIO3UINN, & KOJIMIEeCTBO

XOZI0B J10 3aBepinennst urpbl. Ecin B Kyde 6osbiie 26 kamueii, To urpa jintest 0 Xo10B.

def game(heap):
if heap >= 27:

return 0O

Coza/iuM IIepeMeHHyI0 steps, B KOTOPOil OyJeT cojepKaThCsl KOJIMIECTBO XOJI0B J10
[100€ 1B
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def game(heap):
if heap >= 27:
return O
steps = [game(x) for x in moves(heap)]

Teneps jaBaiite 1momnoapobOHeii.

e Fcim nrpok HaxojutTcs B nosunuu «ENDs, 1o om mpourpas. Takas wurpa jmmTcs
HOJIb XOJIOB;

e [lozumuio n3 KOTOPOIl NTPOK BLINTPHIBAET 3a OJIMH X0O/1 HazoBeM « WINT».

e [lo3uIuio n3 KOTOPOIl UIPOK IPOUrPHIBAET 3a OJMH XOJ, CTaBs COIEPHIKA B BBIUI-
poiayio nosunnio « WIN1s nazoem «LOSE1». Takast urpa jaimmuresa aBa xo/ia.

e [lozunuio n3 KOTOPOit NTPOK BLIMTPLIBAET 3a J[Ba XOJla, CTaBd IMPOTUBHUKA B ITPOUT-

poiayio nosunuio «LOSELl» mazosem «WIN2». Takas urpa jjmmresa Tpu xo/aa.

e [lo3umuio n3 KOTOPOit UIPOK MPOUTPHIBAET 3a JBa XO/a, CTaBsi IPOTUBHUKA B BBINT-
poiayio no3uimio « WIN2» mnazopem «LOSE2». Takast urpa jmrcst 4eTbipe Xo/1a.

SELMGTI/IM7 Y9TO BbIMI'DbIIIHBIE IIO3UIHWKA MMECIOT HEYETHOE KOJMNYECTBO XOJOB B HUIDE, a

[IPOUTPBIIIHBIE — YETHOE.
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JlaJibIiie Bce TPoCTO, €C/IN XOTs ObI OJIUH XOJ CTABUT CONEPHUKA B MPOUTPHIITHYIO 110~
BUINI0, TO UIPOK HAXOJAUTCS B BBIUIPBIINIHON MMO3UINK, & (DYHKIMsI BO3BpAIAeT MUHU-
MaJIbHOE YHCJIO XOJIOB JIJIsl TapaHTUPOBaHHOI 1106e/ibl. B nmpoTuBHOM citydae, ecjii HTPOK
He MOYKET IOCTaBUTH COIIEPHUKA B IIPOUTPHINIHYIO TTO3UINIO, TO OH caM HaXOJINTCd B TIPO-

UTPBINTHON MO3UINHN, a (PYHKIINA BO3BpalaeT MaKCHMAaJJIbHOE YHUCJIO XOJI0B, Ha KOTOPOE

UTPOK MOXKET PACTAHYTb UT'PY HPU HMOPaKeHUH.
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def game (heap) :
if heap >= 27:
return O
steps = [game(x) for x in moves(heap)]
if any(x % 2 == 0 for x in steps):
return min(x for x in steps if x % 2 == 0) + 1

return max(steps) + 1

He 3abniBaem nmocraButh +1 B mocieHIX IBYX CTPOKAX, IOTOMY YTO MBI CMOTPUM <«Ha,
XoJ1 Bepei». To ecThb ecjim UIPOK Halle ] TaKylo IPOUTIPHIIIHYIO IO3UINIO JIjIsI COIIePHUKA,
B KOTOPOI1 Urpa JUIMTCA YeTHOE KOJIMYECTBO XOJI0B, TO €MY HaJI0 C/leJ1aTh FapaHTUPOBAHHO
OJIMH XOJ, YTOOBI IIOCTABUTH COIIEPHUKA B IIPOUTPHIITHYIO IOBUIMIO, K TOJIBKO IIOCJIE STOIO

BbIUTPDATb 3a MUHHUMaJIbHOE KOJIMYECTBO XO/0B.

3.4 Yro takoe @lru cache(None)?

Bbl y2Ke Mo 3aMeTHTDb, YTO pyHKINs game () ToJyduaach peKypcuBHoii. Pekypcenst
9TO KOHEYHO KpPacuBO, HO He Bcerjia ObicTpo. Ecim Mbl monpobyeM pennTh Kakyo-TO
3aJ1a9y C KOJIOM IPUBEJIEHHBIM BBIIIE, TO OH OYJeT padoTaTh J0CTATOIHO j10Jr0. [ToToMy
qT0 QyHKINN game () HYKHO OyIeT NMpoaHaIM3MPOBAThL BCE BOZMOXKHbBIE XOJIbI UTPOKOB
WU JIPYTUMHA CJIOBAMU MOCTPOUTDH TTOJTHOE JIEPEBO UTPHI.

Yro xke Torja jenars? Kak yckoputb koj1? VIMeHHO HA 9TOM MOMEHTE B UT'PY BCTYIIAeT
@lru_cache(None). Jra Marmdeckasi KOMaHJla YCKOPSAET Halll KOJI B JECATKHU, a TO U B
coran pa3. Ho kakum obpazom?

Bunmanmne! Ceituac Oyjier cjioxHO!

@lru_cache(None) co3gaeT cjoBapb 3HAYCHU, IJIe KJIOUOM SIBJII€TCS apryMeHT (PyHK-
U1, & 3HAYCHNEM Pe3y/abTaT padoThl (pyHkiun. IIpn moBropHOM BbIZ0BE (DYHKIMH C O/I-
HUM W TEM K€ apryMeHTOM, BMECTO TOI'O YTOOBI T€JIO0 (DYHKIUU BBHITIOJIHAIOCH 3aHOBO,
QYHKIHIS TPOCTO BO3BpAIaeT 3HAYCHUE U3 CJIOBAPS.

Hamnpumep nporpamma Bbi3biBaeT game () ¢ HEKOTOPBIM apryMeHTOM, Hampumep d. Fe-
JIN paHbllle B IIpOrpaMMe yKe BbI3blBajiach (PyHKIUs game () ¢ apryMeHTOM 9, TO (DYHK-

1Sl «3aIl0MHIJIay Pe3yJabTaT cBoeiil paboThl. BMecTo TOro 4Todhl 3aHOBO CUUTATH PE3YJlb-
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TaT OHA& IIPOCTO BEPHET YyzKe T'OTOBBI OTBET.

B nporpamme 3TO BBITVIAIAT CJAETYIONUM 00pa30M:

from functools import lru_cache

def moves(heap):

@lru_cache (None)

def game (heap):

MurI nipocto nojk/odaeM @lru_cache () w3 Moay/ist itertools, u nepej omnpeaeeHn-
em dynkiun game () crapuMm @lru_cache (None). YMHBIMU CJIOBAMU, JaHHAS OHEPAINs

Ha3bIBaeTCA MeMOHBaHHeﬁ.

3.5 BrpiBoa 3HaUeHnii 1 NX aHAJIN3

[Tocnie nanucanns gpynknnit moves () u game (), HaM HAJI0 BBIBECTH Ha IKPaH Pe3YIbTaT
HAIIUX TPYI0B. s 3T0ro 3amycTumM UK/ for 10 JOMYCTHMbIM 3HAYCHUAM JJIst S, 1 /1
KasKJIOro 3HAUYEeHNd BBIBEJEM COOTBETCTBYIONINI PE3Y/ILTAT.

Hanpumep i 3aj1a4m BbIIe 3TO OYJIET BBITJISIEATH CJIEYIONIIM 00pa30M:
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from functools import lru_cache

def moves(heap):

©@lru_cache (None)

def game (heap):

for x in range(1l, 27):

print(x, game(x))

# 1 None, 2 None, 3 V2, 4 V2, 5 P2,

# 6 P2, 7V, 8 Vi, 9 P1, 10 P1,

# 11 P1, 12 P1, 13 P1, 14 P1, 15 P1

# 16 P1, 17 P1, 18 P1, 19 P1, 20 Pl

# 21 P1, 22 P1, 23 P1, 24 P1, 25 P1, 26 P1

CpaBHHUTE 9TO ¢ TAOJUIKOIN, KOTOPYIO Mbl PUCOBAJIN PaHee.

a?laelas q ?||6||q|3| | 1

89
i (a

é%

Kiraccno, ga? Ho uro Takoe npoucxomut B nosunusax 1 u 27 Uro sunagut None? Harma
IporpaMma He CMOTJIa IPOaHaIN3UPOBATH STH IO3UIMH, IOTOMY UTO OHA MOXKET CUNTATD
B «DJIyOHHY» TOJIBKO Ha 4derbipe xXoga. V3 mosunmit 1 u 2 urpa ujger 6osibiine 4-X X0J10B,

[103TOMYy TaM U cTouT None.
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