9 kJacc

Jlist KaxKji0i 3ajiauu NPUBEJIEHO YCJI0BUE, OTBET, KPUTEPUU OINEHUBAHUS U IIOJIHOE pellie-
HHUE, a TaKzKe, B HEKOTOPbLIX CJIy4dadX, JOCTOIIpUMeYdYaTe/IbHbIC DEIIeHudg, IPpUAYyMaHHbIEC Y9aCTHU-
Kamu onumunaabl. 11o Kaxkmoit 3aaade omenka “0” craBUIach B CJIydae OTCYTCTBHSA B YUCTOBUKE
cae0B paboThl HAJ 3ajadeil 1 OTCHLJIOK K YepHOBHKY, IOJOXKUTETbHAS ONEHKa “+’ cTaBHIACh
3a TOJTHOE pellleHne, MPOMeKYTOYHbIe OMeHKn -/. < -/+ < +/3 < +/2 < +/- < +/. cTaBu-
JINCh 3a pelieHus ¢ rnpodejaMu mjiMm ONMOKaAMU, IepPevduc/jieHHBIME B pasjelie “Kpurepuu’, a
oTpuIaTe/IbHAsT OIleHKa ‘- cTaBmyach 3a J00yI0 paboTy HaJl 3ajadeil, He yI0BIETBOPSIIONLY IO
HUKAaKNM W3 YKa3aHHBIX KPUTEPUEB (6 uacmmuocmu, kpome 3adawu 1, 3a omeem 6e3 kako2o-aub0
obocrosanus). JIobble Apyrue 3HAKU ONEHOK, KPOMe [epPevYHCIeHHBIX BhIIIe, O3HAYaT -7,

9.1. Jlan kBajipar ¢ jiuHON cTopoHbl 9. PazbeiiTe ero Ha JeBATH HENEPEKPbIBAIONIAXCS
MPSMOYTOJIBHUKOB C TIEJIOYUC/IEHHBIMU CTOPOHAMH, TTapasIeIbHBIMI CTOPOHAM KBaJpaTa, Tak,
YTOOBI TLIOMIAIN ITUX JEBATH MPIMOYTOJbHIUKOB OBLTH MONAPHO PA3JTHIHBI.

OTBET:

9.2. MoKHO Jin pa3pe3aTh KPYyI Ha YaCTH TaKUM 06pa3oM, 4TOOBI a) MEHTP Kpyra HaXo-
JUAJICSL HA TPAHUIE KAyKI0i U3 vacTeil U 6) U3 HEKOTOPBIX 4YaCTeil, MOJTYIEHHBIX B PE3yJIbTaTe
pa3pes3anusi, MOXKHO OBLJIO COCTABUTH BIUCAHHBIII B 3TOT KPYyI' MPABUJIbHBIN IIECTHYTOJIHHUK !
Ecyin MmoxKHO, TO onumuTe pa3pe3aHne U yKaKuTe, KaK COCTaBUTH MECTUYTOJbHUK U3 MOJIY YeH-
HBIX YacTeil; ec/Iu HeT, TO JOKAKUTe, 9TO HEeJIb34.

OTBET: Buummem B OKpy:KHOCTB ¢ meHTpoM O U paJnycoM 7 IPAaBHIbHBII IIECTHYTO/b-
Hnk ABCDEF, paspexem okpy:KHOCTDH 10 orpeskam AQO, CO, FO u nyram OKpyzKHOCTEil ¢
nenrpamu A, C'u E, pajuycom 7 u konamu B roukax B, D u F' (na kaprunke ciesa). Takxe
pa3perkeM NMpaBUIbHBINA MIECTHYTOJIBHUK 110 JayraMm oKpyzuocteit ¢ nearpamu A, B,C, D, E F,
paauycom r, obmum kKoumoM O u co BropbivMu Kounamu B toukax B, C, D, E| F, A coorBeTcTBeH-
HO (Ha KapTHHKe crnpaa). Torga KpUBOJHHEHble TPEYroJbHUKH Ha JIeBOH KAPTUHKE DABHBI
KPUBOJIMHEHHBIM TPEYTOJIbHUKAM Ha IPaBOil.




KprurteEPUMN

+/- TOJILKO PUCYHOK HPAaBUJIBHOTO OTBETA, 03 MOSCHUTEIbHOIO0 TEKCTa OJHO3HAYHO Xa-
PAaKTEPU3YIOIIErO HAPUCOBAHHOE MOCTPOEHUE U JOKA3BIBaOIIEro €ero KOPppeEKTHOCTD.

—/ . CaMO pa3pe3aHnue yaoBJeTBOPAET YCJIOBUIO 3aa91, HO IIPU CKJIaAbIBAHUHU IMIECTUYT'OJIb-
HAKa 9aCTU TePeKpbIBAIOTCA. [Ipm 3TOM MpHCyTCTBYeT PHUCYHOK, W3 KOTOPOTO TOHATHO, KakK
Hy)KHO CKJIa/IblBaTb.

B gacrtHOCTH, 32 pernienns, B KOTOPBIX YCJOBUS a) n 6) He ObL/IN BBITIOJTHEHBI OJITHOBPEMEHHO,
CTaBHJIACH OTPHIATEIbHAS OleHKA (0OO3HAYECHUS - WIH *).

9.3. Tpunomom crenenu p HasbiBaercsd dyukius Buga f(r) = 2P + ax? + 1, vae p,q —
HATypaJbHbIE YUCIa, ¢ < P, U @ — IPOU3BOJLHOE BelecTBeHHoe 4nciao (6bTh Mozxket, pasHoe 0).
HaiiauTe Bee pasioxkenns MHOTOWIeHa o2 + 1 B Ipom3Beienne maphl TPHHOMOB.

OTBET: (2 + 1)(2% — 2* + 1), (2% — v22° + 1)(2® + v22% + 1).

Kputepun

oleHKa +/- craBujiach 3a paboTy, B KOTOPO#l MOHATHO OIKMCAH TOT WM UHONH KOHEYHbIN
Ha0OP aJIbTePHATHBHBIX BAPDHAHTOB JIJIsi TPUHOMOB-COMHOYKHTEIEfi (C TOJHBIM JJOKA3aTeTHCTBOM
HepeaIn3yeMOCTH BeeX OTOpachiBaeMbIX ciydaeB), u 60JblMasg 9acTh THX AJbTEPHATHBHBIX
BapUAHTOB IIOJIHOCTHIO pa3obpaHa, 0/IHAKO, OJUH-/Ba BapHAHTa ObLIN PAaCCMOTPEHBI C OIMHUOKOM
B BBIYHCJICHUSX /UM HEe JOBEJIEHBI JI0 KOHIA WM He PACCMOTPEHbI BOBCE, UTO MPHUBEJIO ABTOPA
paboThI K MOTepe OJHOTO U3 JABYX PEIIeHHil.

OleHKa +/2 cTaBHIach 3a paboTy, B KOTOPOi NpebsBJeHbl 006a BEPHBIX OTBeTa (0OBITHO
MOJIyYeHHbIe TPU MOMOIIH (GOPMYJT CyMMbI KyOOB M Pa3HOCTH KBaJPATOB), HO JOKA3ATEIbCTBO
TOTO, YTO JPYTHUX PEIeHnuil HeT, OTCYTCTBYeT WJIN YKe DEeCHepPCIeKTHBHO HEMPABUIHLHO.

OIeHKA -/+ CTABUIIACH 3a paboTy, B KOTOPOil KOTOPOIi IPeIbsABIEeH OJUH U3 OTBETOB (00BIY-
HO TIOJIYYeHHBIH TP MOMOIIH (DOPMY/IBI CYMMBI KYyOOB WM PA3HOCTH KBAJPATOB), HO JOKA3a-
TEJILCTBO TOT'O, 9TO JIDYTUX PEIIeHuil HeT, OTCYTCTBYET UJIU Ke OeCHePCIeKTUBHO HelIPABUIBHO.

PEMEHUE. [Tycre (2F + az?+ 1)(z" + bz + 1) = 22 + 1 (%).

Tak Kak cTeneHn MOHOMOB B 00eHMX 4YacTsSX paBHBI, TO p + r = 12. Yucna a u b He paBHbBI
HYJTIO OJTHOBDEMEHHO (MHAYe MOCJIe PACKPBITUS CKOOOK U IPUBEIeHUsI IOJ0OHBIX B JIEBOH YacTu
OKayKeTCsl XOTS Obl TPH MOHOMA).

Pasbepem chauasia ciy4aii, Korja ogHo u3 uuceja a u b pasuo 0 (Oygem cuurarb, 4ro
a = 0). Torua JieBast yacTh pasencrsa (x) pasua 2P + 1 + bz*™P + bz® + x'2 + 2. Tak kax
KaKJIbI 13 MOHOMOB 2P 1 " JOJIZKEH COKPATUTHCS ¢ KAKUM-TO U3 JPYTHUX, TO KAZKI0€ U3 THCeT
P U T JIOJZKHO OBITH PABHO OJTHOMY U3 YHCEJ S U S+ p. TaK Kak Npu 3TOM p < S+ P, TOp = S |
r=p+s=2s. Tak kKak p+r = 3s = 12, monyuaem s =4, p =8, r = 12, b = —1, T.e. nepBwHlii
U3 JBYX OTBETOB.

Paszbepem Ternepsb ciyuait, kKorja yucia a u b Henysesbie. B 3ToM cjiydyae pacKpbiTue CKO-
OOK B JIeBOIl 4acTu paBeHCTBa (%) JaeT JeBITh MOHOMOB, CTeleHH KOTODPBIX MepednCIeHbl B
caeytorieit Tabure:

12 pts p
q+tr qts q
r S 0

Tak Kak Bce MOHOMBI, KpoMe x'2 u 1, JOJIZKHBI COKPATUTLCS JIPYT ¢ APYTOM, TO BCE mepe-
qUCIeHHbIE B TAO/UIE cTernern, KpoMe 12 u 0, Jo/IzKHBl pa3duBaTHCA HA TPYHIBI PABHBIX YUCET
(mpuvem KaxK7as TpyIa JOJZKHA COCTOATH GoJiee 4eM W3 OJHOro Ynca). B ofHoil rpymnme He
MOTYT COJIEPZKATHCS TUCJIA, OJJHO U3 KOTOPBIX PACIOJIOZKEHO JIeBee U BbIlle Apyroro (6o ¢cTporo



JieBee, Jiubo CTPOro BHIIIE), IIOTOMY YTO TOLJIA BTOPOE YUCJIO CTPOro 6oJibiie mepBoro. Iloaromy
I'PYIINa He MOYKET COep:KaTh 00JIee Tpex 9mce, a TPYIa U3 TPEeX YUCEe]T MOXKET COCTOSIThH TOJIb-
KO 3 qucen r, ¢+ s, p. [losTomy wucia B Tabiuile pacnaIar0Tcs Ha TPU TPYINBL ' = ¢+ S = P,
s=4q,q+7r=p+s. Orciona noaydaem g =s=3up=r =06. [logcraBnag r =1ux=—18B
pasencTBo (*), momyuaem 2 = (24 a)(2 +b) = (2 — a)(2 — b), orkyna maxoaum a = —b = £+/2,
T.€. BTOPOIl U3 JBYX OTBETOB.

9.4. Bposp OGepera Kpyrjaoro oszepa mepuMeTpoM 1 KM ILIBIBYT JBa JIOCOCS — OJUH C
IOCTOAHHON CKOPOCThIO 500 M/MUH 110 4acoBOii cTpeJKe, APYroii ¢ TOCTOSHHON CKOPOCTHIO 750
M/MHH OPOTHB 4acoBOii crpejku. 1o kpaio Gepera medercst MejBe/ib, Beerjga Oeryiuii BioJib
Gepera co ckopoctbio 200 M/MuUH B HanpaBieHun OsnzKaiiniero Kk Hemy Jjococst. CKOJIBKO MOJTHBIX
000pPOTOB BOKPYT 0O3epa cjiejlaeT MeJIBeIb 3a OJWH Jac’

OTBET: 7.

Kpurterun

—/. AJid KOHKPETHOI'O HAa4YaJIbHOI'O IIOJIOXKEHUA MeABedd K1 pr6 IIpUBEJAEHbL 1IDAMbBIE BbI-
YUCJIEHUsI UX HepeMelleHni Ha MPOTszKeHUHU JABYX Wi 6ojiee 000pOTOB MejIBe/isi BOKPYT 03epa,
a 3aTeM SIBHO CJIeJaHO HeODOOCHOBAHHOE (XOTs ¥ MHTYWTHBHO BEPHOE) YTBEPKJEHUE O TOM, YTO
cpeJiHsisl CKOPOCTh ODpaIlleHusd MeBe i BOKPYT 03epa MpuOJIU3UTEIbHO paBHa TOM, KOTOpas Io-
JIVIUJIACh B 9TOM YHCJIEHHOM 3KcrepuMenTe. Ha 3ToM ocHOBaHWM MOIy9eH OTBET ¢ TOYHOCTHIO
110 10%.

PEMIEHUE. 3ameTuMm, 9T0 MeIBeIb OEKUT K OJIMKARIIEMY JIOCOCIO, €CJIU U TOJHKO €CJIH OH
0exKuT 0T TOYKHN Ha Oepery, paBHOYIAJIEHHOIT OT JI0cOCeit U He OTAeJIeHHON OT MeJIBe/Is JIOCOCSMU.
Tak kak 00e paBHOyJaJIEHHBIE OT JIOCOCEH TOUYKH JIBUZKYTCS MMPOTUB YaCOBOIl CTPEJIKH CO CKOPO-
crbio 750 — 500]/2 = 125 < 200M/MuH, TO OHH HUKOTJIa HE JIOTOHAT MeJBe/isd, U MeJIBeb HUKO-
Ia He OKAXKEeTCS B TaKoil Touke (KpoMme, BO3ZMOYKHO, HAYAJIBHOIO MOMEHTa). Tak Kak KayKiaas
13 9TUX TOUYEK 3a dac upobexkur 125 - 60 merpos, To caenaer posHo 125-60/1000 = 15/2 = 7,5
060opoToB BOKpYT 03epa. [losromy MejBe/ib, HU pa3y He MePeceKInii HU OAHY W3 ITUX TOYEK,
cJieslaeT CTPOro OOJIBIIE 7, HO CTPOTrO MeHbIIe 8§ 060POTOB, TO €CTh 7 MOJHBIX 060POTOB.

9.5. B ocrpoyrossaom tpeyrosbauke ABC nposenens Boicotbt AA;, BBy, CC:. Ha cro-
poue AB BwiOpana Touka P Tak, 9TO OKPYZKHOCTb, ONMUCAHHASI OKOJIO Tpeyrojbuuka PA;Bj,
kacaercst cropoubl AB. Haiinure PCh, ecim PA =30 u PB = 10.

OTBET: 6.

Kputerun

+/2 Pentenne npoBeeHo s cjydasi, KOraa MajeHbKasl OKPYKHOCTh KacaeTcs OOJIbINOil
(T.e. KOTJIa TPEyTOJBHUK MPSIMOYTOJIBHBII), 6e3 000CHOBAHMUSI, YTO OTBET He 3aBHCHT OT PaJInyca
OKPYKHOCTH.

+/ . Permrenue KOOpIUHATHBIM METOIOM (UJIH JIFOOBIM JIDYTHM ), JIJIsl 9ACTHOTO CJIydast, KOrIa
pajnyc MaJeHbKOW# OKPYZKHOCTU HPUHSAT DPABHBLIM KOHKPETHOMY YHCJY, OJHAKO TPEYrOJHHUK
ocraérest ocrpoyroyibHbiM. (DakTuvecKu 10 peleHne HuueM He OTJINIaeTCs OT OBIIero CJIydasi:
HY?KHO JIMIIIb BMECTO YHCJIA MOJCTABUTH 7' W MOBTOPUTH BCE BBIYMCJICHHUS).

PEIIEHUE.



IIpogomzkum A;B; 10 mepeceuenus ¢ npamoit AB B Touke X. Torma XP? = XA, - XB; =
XA - XB (uernipexyronbuuk AB1A; B - srucannbiit). [lycts X B = t. Tlonyuaem ypaBHeHHe
(t +10)? = t(t + 40), orxkyna t = 5.

N3 Toro xe ycioBusi Buucannoctu 4-yronpauka ABj Ay B nosyuaem

cosA  AB; B X
cosB  BA; BX

sinB  AA; AX
SinA - BBl - BlX (AAAlX ~ ABlBX>

[Tepemuo)Kas, morydaeM

(AABlX ~ AAlBX)7

tgB  AX
tgA  BX

L AG

9=
C\B

BTOPOI CIIOCOB (1pe/yIozKeH y9IaCTHUKOM OJIMMITHA/IbI )

Tak ke, Kak ¥ B IEPBOM CIIOCODE, MPOIOKUM Tpsamyio Ay By 10 Toukn X u Haiigém
XB =5, XP =15, XA =45. danee, nycrb M - cepenuna AB. Toukun Aq, By, Ci, M nexxar na
OJIHOIT OKpPYZKHOCTH (OKpYzKHOCTH 9 Touek). Orciona XM - XC; = XA, - XB; = XA-XB =

TPETUIT CIIOCOB (IpeUiozKeH y4acTHUKOM OJTHMITHA/IbI )

C

[Iycrs K, L - Bropble Touku nepecedenust okpyzkuocru co crponamu AC, BC. Torpa ZCAB =
LCA By, =ZCKL = KL | AB = g—g = ‘g—lz. Orcroga 1 U3 BIUCAHHOCTU YeThIPEXYIOJHUKOB
CB.:C1B, CACi A nonydaem

30+ PC,  AC, AC,-AB  AB,-AC  AB,-AK  AP?
10— PC;, BC, BC,-AB BA,-BC BA,-BL BP?

8



9.6. /IBoe urparoT B CJEJYIONYIO0 UI'PY. Y HHX €CTh ILINTKA IOKOJIA/1a, pa3jeseHHas 00-
PO3KaMH, Hapa/lIeTbHBIME CTOPOHAM IUIUTKH, HA JO0JbKH. BOPO3/IKN Pa3dMBAIOT IUINTKY Ha
M BeprukaabHBIX 1 N rOPH30HTAIBHBIX TOJI0COK. [lepBhIit ITPOK CBOMM XO/IOM JIOMAeT IMJIUTKY
B/IOJTb OJTHOU U3 OOPO3MIOK HA JiBE MPSIMOYTOJbHBIE YACTH U OT/IaeT WX BTOpoMmy. Bropoit urpok
BBIOMPAET OJIHY U3 YacTeil, chbelaeT ee, a IPYryIo JOMAET 10 DOPO3/IKE U OTJAET IOy IHBIITHECS
JiBe dactu nepBomy. [lepBoiit urpok c'beaer ojiHy U3 HOJIYYEHHBIX YacTeil, a APYryio JIOMAeT u
oTjaeT, u Bce nosropsiercs. [IpourpeiBaer ToT, KTO He cMOXKeT cieaarb xoia. [Ipu kakux M u
N nepBbIit ITPOK MOYXKET UIPATh TAaK, YTOOBI BHIUIPATH BHE 3aBUCHUMOCTH OT JIEHCTBUN BTOPOTO
UrpoKa’

OTBET: MakcuMasabHas cTeneHb Yucaa 2, Ha KOTOPYIO JenuTcsd M, He coBmajaer ¢ Tako-
BOit g N.

Kpruterun

+ IpaBWJIbHOE perieHue.

+/- NpaBUJIBHBIN OTBET U HAYAJIO JOKA3ATeIbCTBA, BKIOYAs CIyvail itk 2n X (2m-+1),
HO HEe OTPAHUYIUBASCH UM.

+/2 pazobpansl caydan winTku 2n X (2m + 1) u 4n X (4m + 2).

+/3 JI0Ka3aHO, YTO ILIUTKA pasMepa 2n X (2m + 1) wiu n X 2n — noAX0o/sIast.

-/+ HA4YaTO MOCTPOEHNE PA3/IEJCHUs BCEX BO3MOXKHBIX PA3MEPOB IINTOK Ha BHIUTPHIIITHBIE
U [IPOUTPHITITHBIE; JIN0O TO JKe, 9TO +/3, ¢ He3HAYUTEJIHHBIMU HeJ0UeTaMu; JIN00 pa3obpaH crydaii
itk n X (2n + 1).

-/ . pa3obpaHo KOHeYHOe, OOoJIbIlee 3, YUCJI0 HeTPUBUATHHBIX CYyYaeB, BEIYIINX K BBIUT-
pbiity; b0 pa3obpan cjiydail mimrku 1 X 2n.

PEMIEHUE. HazoseM minTKy npouzpviustoti, €Cjaiu MaKCUMaJ/IbHast CTENEHb YiCja 2, Ha KO-
TOPYIO JIETIUTCS ee MMIPUHA, COBMAIAET C MAKCHMAIbHOI CTeMeHbI0 YNCIa 2, Ha KOTOPYIO TeJINTCS
ee MHUPUHA. 3aMETHM, YTO MPOUTPHIINTHYIO IJIUTKY HEJb3sd PA3JIOMHUTDL HA JIBe MPOUTPBIIITHBIX:
JIeHCTBUTETBHO, €CTN IJINTKA COCTOUT W3 JBYX MPOUTPHINTHBIX YacTeil, TO WX 00Ias CTOPOHA
umeer juHy 2°(2k + 1), a ocraBiimecst croponsl pasubl 2°(2m + 1) u 2°(2n + 1), nosromy Best
nnTKa umeet pasmepbl 2°(2k + 1) u 257 (m +n + 1) u He ABAAETCS TPOMTPHIITHO.

Ecau urpok MoJtyuns TPOUTPHINTHYIO TUINTKY (B Hadasje WIPhI) WM JBE MPOUTPBITITHBIE
WIATKA (OT COMEPHHUKA), TO, KAKYI0 Obl W3 HUX OH HU C'beJs, IPU Pa3JaMbIBAHUU OCTABIIEiCs
IPOUTPBLITITHON XOTs OBl OJIMH U3 KYCKOB, KOTOPBIe OH OTJACT CONEPHUKY, BBIIIET HEIIPOUT PHITII-
HbIM (CM. 3aMeuanue Bbiiie). Eciin ke urpok nostydusi Xorsi Obl OJiHY HEHPOUIPHIILIHY O IIUTKY
(B HAUaJIe MIPBI UM OT COIEPHUKA), TO eCTh IIUTKY pasmepa 2°5(2k + 1) ma 2'(2m + 1) npu
s > t, TO BCerja CMOYXKET PA3JIOMUTH €€ Ha JIBe IMPOUTPHINIHBIX, OT/IEJNB OT Hee KyCOK pa3mepa
2" ma 2'(2m + 1). HazoBem 510 upaBuiio JejieHusl IIUTKU GoLU2DbLULHbLM.

Takum obpazom, ecTu UCXOAHAs MINTKA He MPOUTPHINTHA, TO NEePBHIl NIPOK KaXKIBIN X0
CMOYKeT TMOCTYTATh COTJIACHO BBIUTPBHINITHOMY MPABUIY, TAK UYTO BTOPOl UTPOK Bcerga OyaeT To-
JIy9aTh OT HEro TOJbKO POUTIPBIIITHBIE [IJIUTKH, U II03TOMY Oy/IeT BBIHYZK/IEH OT/JIaBaTh HEPBOMY
UT'POKY XOTsi ObI 0JiHy BbIUrpbIiayio. Menee gem uepe3 M +N x010B pazMep MakcUMaJIbHO 13
OT/IaBaeMBIX IJINTOK yrazeT g0 1 Ha 1, n mapa mIMTOK TaKOTO pa3Mepa JOCTaHEeTCs] BTOPOMY
UT'POKY, IIOTOMY YTO 0Oe OHU ITPOUTPHIIIHBIE. B 3TOT MOMEHT BTOpOil HTPOK MPOUTPAET.

AHATOrUYIHO, €ciu MCXOHAs IINTKA OBLIA TPOUTPLINIHASL, TO MEPBLIl UTPOK KarKIblit
x0/1 OyjieT OT/IaBaTh BTOPOMY XOTs Obl OJIHY HEHPOUIPHIINIHYIO IJIUTKY, & BTOPOil KazK/Iblil X0/1
CMOKeT TPUMEHSTH BBIMTDBINIHOE MPABHIIO, B pe3ysbrare dero Menee deM 4depes M +N xo10B
napy manTokK pasmepa 1 Ha 1 MOIyYnT HEPBBIH UTPOK U MMPOUTPAET.

BTopPOIl CIIOCOB. 3ameTnM, 9TO y KazKJOil IJIUTKU €CThb OJHO W3 JBYX CBOWCTB. .Jlu-
00 TLUTUTKa SBJISIETCS BBIUTPBINIHOMN, JIUOO TPOUTPHINITHON. BBIMTpHINTHAS TIIUTKA 3Ta ILIUTKA,



KOTOPYIO MOZKHO PA3JIOMUTb TaK, 4TO HE3ABUCUMO OT JIeHCTBUIl OLIIOHEHTA OHA IIPUBEJIET K 110-
Oejie somarotero mwMTKy. [Ipourpseinas - 11060t pa3iom BeJeT K nopazkeHuio. Buiurpoiiraast
IJINTKA MOYKET OBITh Pa3/ioMaHa Ha JiBe MPOUrphIHbIX. COOTBETCTBEHHO, IPU JIIOOOM pa3jioMe
HPOUTPBIITHONR XOTs OBl O/IHA U3 IJIMTOK OKAYKeTCsl BHIMTPBIIIHOII.

Haunem momck BBIMTPHIMIHBIX IIATOK. [IycTh mmmTka mmeet Bua 1 X m. PacecMorpn BbInr-
poiabie mosunun. Ilaurka 1 X 1 npourpeimaasi, 1 X 2 — BRIMI'PHIIIHAS, 1 X 3 — IPOUTPLIIITHAL,
1 x 4 pazouBaercst Ha 1 X 1 u 1 X 3 u jomaromuit BeiurpoiBaet. Ecin miantka 1 X m nNpourpeIHa,
To mnTka 1 X (m + 1) BRIMIPBINIHA, TOCKOJIBKY pazbnuBaercs Ha Kycodkn 1 x m u 1 X 1. Tlycrs
1 X m — BoArpbIITHAA MIUTKA. /[0 ™ BBIUTPHINTHBIE W MPOUTPBIITHLIE IJTHTKA YepeI0oBaINCh, a
3HAYUT BCE BBIUTPBHINIHBIE ITUTKU UMEIOT YeTHOe YUCIO0 KBAJPATHUKOB, U M — YeTHO, a m + 1
— "edyerno. Ho HewerHoe 4uc/io HEJb3sl pa3dUTh B CYMMY JIBYX HEYETHbBIX, 1O3TOMY m + 1 He
pas3buBaeTcs Ha JiBe MPOUTIPBINIHBIX [IMTKHA, 3HAYUT OHA IIPOUTPBINITHAS.

Bamernm, 4To st ciaydas (20 + 1) X 2k paboraer Ta yKe cTpaTerus, 9T0 W JJisi CJIydas
1 x 2k. OrnomMuM Kycodek or cToponsl 2k. Bropoit momyuant winrkn (20 + 1) x 1 u (21 + 1) x
(2k —1). IlepBas — mpOUTPHIIIHAS, TOITOMY OH JJOMAET BTOPYIO, HO TIOCTE JTIOOOTO PA3JIOMa XOTSI
OBl OJTHA TLTUTKA Oy/IeT UMEeTh YeTHYIO CTOpPOHY. e BrIOMpaeT mepBbIil W MOBTOPSAET JIeHCTBUII.
Taxum 0b6pa3zoMm, ¢ OJIHON CTOPOHBI, OH BCEIJ/ia MOYKET CJeJIaTh XOJ, OIMCAHHBINA cTpaTeruei, c
JIPYTOit CTOPOHBI OH HUKOTJIA HE MOJIyYUT JiBe IIUTKU 1 X 1 MOCKOJIbKY OHEM 00€ UMEIOT HeYeTHBIe
croponbl. [ToryTHO MBI JoKa3aan, 9ro Bee mmTKu Buga (2k + 1) x (21 + 1) — npourpsImmHbe.

Tenepp paccMoTpuM ciydaii, Korja obe CTOpoHBI YeTHBI. [IycTh mIuTKa pasMepoM n X m
BBINTPBIIHA (mpourpsimia). Torga maurka 2n X 2m TakyKe SBJISETCS BBIUIPHINTHON (IMPOUT-
PBIIITHOIA).

JlokazkeMm 3TO yTBepzKAeHne UHIYKIUei 1mo (m—i—n) Baza m+n =2 u m+n = 3: wumrkn
(1,1) u (2,2) npourpsimabie (cayvaii m +n = 2), a mumtkn (1,2) u (2,4) BeIUIPHITITHbIE.

[Ipeamonoxkenne MHIYKIWN: MyCTh /Id BceX m + n < k yTBepxKaenue BepHo. /lokaxkem
amam—+n=k+ 1.

Paccmorpum cHavasia ciydail BBIMI'PBIIIHON I/IMTKKH. Be3 orpanudenuit MoxKeM CUUTATh
IIEPBBIM XOJIOM, BEJIYIIUM K 1100€ejie sl IIMTKH (1 X M), OTpe3aHue 0T CTOPOHBI N KyCOYKa
BeJMYNHBI 2.B TakoM ciydae maWTKa JeJNIach HA 9acth & X mu (n — x) X m u 0be MInTKu
IPOUTPHIIITHLI. B HOBOI TIWTKE OTJIOMHM OT 2n KycodeK 2z, IJIUTKA PA3JAeIUTCAd Ha JacTU
pa3mepoMm 22 X 2m u 2(n—x) X 2m OHU NPOTNOPIUOHAIBHBL & X M U (N — ) X M COOTBETCTBEHHO,
a 3HAYUT 110 IPE/IOJIO0KEHHN UH/LYKIIMU UMEIOT OJIMHAKOBbIE UCXO/bl. [Lintku £ Xm u (n—x)xXm
IPOUTPHIIITHBI, 3HAYUT U IIHTKE 2T X 2m u 2(n — ) X 2m TakzKe HPOUTPBIIIHBL.

Paccvorpum cayuait mpourpsiimuoit miantku. Torga mpu Jiro00M pasjomMe TINTKA m X N
OJIHa U3 ILTUTOK Hapbl OyJeT BBIUI'PBIIIHOMN. [[ycTh mepBbIil pa3/ie/iny HOBYIO IIMTKY HA YacTH
r X 2mu (2n — x) X 2m. Torga nmubo = yerHo u x = 2xg, JubOO T HeYeTHO. B mepBom ciyvae
MOy YAIOTCA TTUTKH, 00€ CTOPOHBI KOTOPHIX YeTHHI. [0 mpeamomoKeHnio MHYKIIMA UCXO/T Y HUX
TAKOM 7Ke, KaK U B cIydae o X m u (n — xg) X m. Ilimurku xo X m u (n — ) X m 1m0y 9aiorcst
OTJIAMBIBAHUEM YaCTH To OT IUIMTKA 1 X m. [ljiuTka n X m mpourpsiiina, a 3HAYUT OJIHA W3
IUIATOK Tg X M ¥ (n — To) X m BBIUTPHITITHA. BO BTOPOM cJIyvae MOIydatoTcs JIBe MINTKA BUIA
(2k 4+ 1) X 2m, 0Ge OHU BBHIMTPBINIHGL. VIHIYKTUBHbII TT€PEX0J1 TOKA3aH.

IIycTh TmepBhIil HTPOK MOMyYaeT MINTKY pasMepa 2Fn x 2F2m, rae ky < ko w uncaa m,n
HevyeTHbl. Vlcxos npu urpe ¢ Takoil IJIMTKOW COBIAJIAET C MCXOJOM IIPU UIPE C IJIUTKOH 1 X
2k =k2m. Uexon mis IUIUTKHU, Y KOTOPO# OJHA CTOPOHA HEYeTHAad, OIpelesdercsds YeTHOCTBHIO
BTOPOIit cTopoHbl. COOTBETCTBEHHO, ecyii ki = ko, TO IEpPBHI TpourpaeT. B ocTaJbHbIX Caydasx,
MEPBLIIl BRINTPHIBAET.
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