MaremarTuka 9 kJ1acc

PEIIIEHUSA 3ATAY

Baga4da 9.1. Cama npuymasn HOBoe yMHOKeHue: a b = 1/b+ 1/a. Beraucimre
(...((102)03)...)©2025.

(Anexcandp [LImepn)

Omeem. 1.

Pewenue. Oboznaunm f(n) = (... ((102)03)o...)on,n > 2. JokakeM [0 HIJIyKIUH, 9TO
f(n) =1, ecim n wevernoe, u f(n) =1+ 1/n, ecin n gernoe. Baza: 102 =1/1+1/2 = 3/2,
(102)03 =3/203 =2/3+1/3 = 1. llycrs npeamosoxKenne NHIYKIUA BEPHO, JOKAXKEM

nepexor: f(2k+1) = f(2k)o(2k+1) = f(;k) + 2k1-|— - = 25_’7_ -+ 2k1—|— 1= 1 s HEYETHOTO
1 1 1
2k + 1. Jus wernoro: f(2k +2) = f(2k+1) o (2k+2) = FEE ) + ST 1+ ST
Dopmyia gokazana. [losromy f(2025) = 1.
Kpumepuu. MaxcumasbHblil 6ast: 15.
Coneprkanue Kputrepus Onenka Bann
Bepnoe perenne + 15
[IpucyrcrByer MeaKas HETOUYHOCTD WU apudMeTHIecKas OMmOKa 15
He nposepena 6a3a HHIYyKIMN DU JTOKA3ATEILCTBE [IHKJIA/ TIPU 12

CBEPTKE HE YKa3aHO 4YTO OHepaHI/Iﬁ YeTHOEC YMCJIO

H| H |+

[MukJ1 HaiijieH, HO He JIOKa3aH B OOIIEM BU/IC

Permmenne ne COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB BLIIIE —

Bamada 9.2. MoxxHO Jin 3aI0/JHATE KBaJIpaTHYO Tadmiy 36 X 36 1eificTBUTEeIbHBIMU THUC/TAMI
TakKuM 00pa30oM, 9TOObI B KaxKI0M KBaJIpate 9 X 9 cymma yncest Oblia He MeHbIe 41, a B KaxK10M
npsaMoyrobHuKe 8 X 10 (rOpU30HTAIBHOM WJIM BEPTHKAJBHOM) CYyMMa YHUCET He TPEBOCXOIUIIA
407 (Mapx Anercees)

Omeem. Heb3sl.

Pewenue. IlpeanonokuM, 94To0 HaM yJIaJIOCh 3al0JHATH TabJmIly TpedyembiM obOpas3om. Pac-
CMOTpHUM KBaJIpaT pasmepa 18 x 18. Kaxkiplii Takoil KBaJipaT, C OJIHONl CTOPOHBI, MOXKET OBITDH
pa3pesaHl Ha YeThbIpe KBaJipara 9 X 9, ¢ Apyroit CTOPOHBI, OH K€ MOZKET OBITH pa3pe3aH Ha YeThIPe
npsaMoyrobHIKa 8 X 10 (J1Ba TOPU30HTANBHBIX, JIBA BEPTUKAJIBHBIX ) U [EHTPAJbHBIN KBAPATUK
2x2 (cM. puc.).

9x9 9%9 8x10 8x10

9%9 9%9 8x10 8x10
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Bosbsmem nponsBosbHBI KBagpaT 18 X 18. [1o mpemonozxkennio, cymMMa drcesl B HeM He MEHbIIIE,
geM 4-41, pu 9TOM CyMMa Yuces B YeThIpeX npamoyroyibHukax 8 X 10 ne 6osbire 4-40, mosromy
cyMMa Yucesl B KBajpaTuke 2 X2 He MenbIne 4 - 41 — 4 - 40 = 4. Tenepb Bo3bMeM KBaJipaT
18 X 18, J1eBbIil BEpXHUIT yroJI KOTOPOI'O COBIQJIAECT C JIEBBIM BEPXHUM YIJIOM BCEil TAOJIUIIBI, 1
paccmorpuM 20 kBaIpaToB 18 X 18, KayK Il M3 KOTOPHIX TMOJIYY€eH CABUTOM PAaCCMaTPUBAEMOTO
KBaJpaTa Ha 2a KjeTouek BupanBo u 2b kirerouek Bau3, e 0 < a < 3,0 < b < 4 — 1esble 4ncia.
Torna nenTpasbuble KBaJapaTuku 2 X2 Bcex 20 TaKuX KBaJpaToB 00pa3yIoT MPSIMOYTOJILHUK
8% 10, B KoTopoMm cymma uwnces He MeHbIre 4 - 20 > 40, 9T0 TPOTUBOPEYUUT ITPEIIOIOKEHUIO.

Kpumepuu. Maxcumabablit 6ast: 15.

Conep>kanue Kputrepus Onenka Bann
Bepnoe perenne + 15
Perntenue #He cooTBeTCTBYET HU OJHOMY M3 KPUTEPUEB BBIIIIE — 0

Baga4da 9.3. lansr mHOrouwtensl P(x) u Q(x), oba crenenu n co crapummu Kosdbdurmenramu
1. ¥V KaxK[I0ro u3 HUX POBHO N Pa3/JUYHBIX IIEILIX KOpHE. VI3BecTHO, 94TO BCe KOPHHM MHOTO-
yiena P(x) 4derTHbl, a Bce KOpHH MHOrowieHa ((r) mederHsl. JIOKayKuTe, 9T0 y MHOTOUJIEHA
P(z) + Q(z) e MoxeT OBITH NEJIBIX KOPHEN. (Mamset Huxoavcrkui)

Pewenue. Tlycrb yerHble gucia aj, ds, . .. ,d, — KOPHU MHOrowIieHa P(x), a HedeTHbIe YHCIA
by, by, ..., b, — xopun muorowrena Q(z). Torma P(z) + Q(z) = (z —a1)(x — ag) ... (x — ay,) +
+(x —b)(x —by)...(x —by). llogcrasum B P(x) 4+ Q(z) memnoe aucio k. Bosmoxub! 1Ba Ci1y-
vas: k gerno u k wederno. B nepsom ciayuae P(k) = (k — a1)(k — as)...(k — a,) 4eTHO Kax
npousBejieHne deTHbIX ducel, a Q(k) = (k—by)(k —bs) ... (k —b,) HeueTHO Kak IIpoU3BeIeHNE
HedeTHBIX wnces1, nosromy, P(k) + Q(k) mederno. Anasormano B ciydae Hedernoro k P(k)
HEYETHO KaK IIPOM3BE/IeHNe HeUeTHBIX uncesl, a (k) 4eTHO Kak NpPOU3BEJIeHNe YeTHBIX YHCe,
u P(k) + Q(k) omsite mHeuerno. Takum obpasom, P(k) + Q(k) HederHo mpu 060M 1ie70M k, 1
[O9TOMY HE MOXKET ObITh paBHo Hysm0. 3HaunuT, P(x) + Q(z) He UMeer IebIX KOPHEeil.
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Kpumepuu. MaxcumasbHablii 6ast: 15.

Conep:kaHue Kputepus Onenka Bann

Bepmnoe perenne + 15

HacTuIHO OTCYTCTBYET BBIBOJ, (ITO IE/IBIX KOPHEHl HET NN He
MOZKeT OBITB)

[IprcyTcTBYIOT paccyKIeHus PO YeTHOCTb KOI(MMOUIINEHTOB
MHOT'OYJIEHOB, €CTh HEJI0YEThI

Hau

Crenan He0OOOCHOBAHHBINH BBIBOJI IIPO 3HAK CBOOOHOTO HJIEHA C
[IOCJIE T IOIITIM HCIIOJIb30BAHNEM 9TOro (pakTa, HO OH He BJIUSET Ha + 9
XOJI, peIeHNs

Hau

[TostHOCTBIO OTCYTCTBYET BBIBOJI «B CHJIy HEYETHOCTU HE MOKET
ObITH HyJIsT» U JaJIbHEIIne paccyKIeHnst

[IpucyTcTBYIOT paccyKJAeHus PO Y€THOCTH KOI(DPUITHECHTOB
MHOTOYJIEHOB, HO PeIleHre K JJ0Ka3aTeIbCTBY HE IIPUBOJIUT

Hau

Criestan HeOOOCHOBAHHBINM BBIBOJI IIPO 3HAK CBOOOIHOIO JIEHA C
[IOCJIE/IYIOIIEM HCIIOJIb30BAHUEM ITOTO (haKTa, U OH BJIUSIET Ha XOJT
perenus

Paccyxenus o koadpdunmentax uan cBOOOJTHBIX YJIeHAX, He
PUBOJIAIINE K JTOKA3aTEIbCTBY

PaccemoTpen TOTbKO YacTHBIN cirydail; iepenucanioe yCJIOBHE;
OTCYTCTBUE MHBIX COJIePKATETbHBIX PACCYKJIeHU

Pertenne ne COOTBETCTBYET HU O/ITHOMY M3 KPUTEPUEB BbIIIC — 0

Bagaua 9.4. K crene npukosiodena Kierdaras J0cKa pasMepa nXn. CKOJIbBKIMHI CIOCODAMU
MOKHO PACKPaCUTDh €€ KJICTKU B OeJIblil 1 YepHbIil IBeTa TaK, 4TOObI B KazKJIOM KBaJpare 2 X 2
OBLIIO 110 JIBe KJIETKH KazKJIOro IBeTa’ (Cepeeti Kopnees)

Omeem. 21 — 2.

Pewenue. HazoBem packpacKy TOPU30HTATIBLHOI, €C/IN BO BCEX CTPOKAX IBETA YePeIyIOTCS, aHa-
JIOTUYHO, HA30BEM PACKPACKY BEPTUKAJIHHOMN, €CIIN BO BCEX CTOJIONAX IBeTa depeayrorcs. Hazo-
BeM PaCcKpacKy XOPOIIeil, eI OHa YIOBIETBOPAET YCJIOBUIO 331a4U. SICHO, YTO JIBe MaXMaTHbIE
PacKpacKu, U TOJILKO OHU, SIBJFIOTCS OJHOBPEMEHHO FOPU30HTAJIBHBIMU M BEPTUKAJIbHBIMA. Fic-
JI B XOPOIIell pacKpacke J[Be COCEeJIHIUE 110 TOPU30HTA/IHN (COOTBETCTBEHHO, BEPTUKAJIN) KJIETKH
MOKPAITIEHbI B OJIMH IIBET, TO TaKasl packpacka Oy/leT BepTUKAJIbHOI (COOTBETCTBEHHO, TOPU30H-
TAJIBHOM ): JiBe COCEHUE KJIETKU OJHOTO IBeTa M0 FOPU30HTAJIN OJHO3HAYHO 3aJIal0T Yepejryto-
IIYIOCs pacKPacKy CTOJIONOB, B COCEJTHEM CTOJIOIE IIBeTa TOXKEe JIOJIKHBI YepesioBaThCsd, U T.I.
Ecnu ke B xoporiieit packpacke TaKOro HET, TO OHA IaXMaTHas. JHAYUT, JII00asi XOopolas pac-
KpacKa sBJIIeTCs TOPU30HTAJIbHON WM BepTUKaJbHOM. [losrydaeM, 4To KOm4ecTBO XOpPOITUX
pacKpacokK paBHO KOJUYECTBY I'OPU30HTAJIBHBIX PACKPACOK ILTIOC KOJUYECTBO BEPTUKAJIBHBIX
PacKpacoK MUHYC KOJIMYECTBO IMTaXMATHBIX PACKPACOK. | OpU30HTAIbHBIX pacKpacok Oyjer 27,
IIOTOMY YTO TaKas PACKpacKa OJTHO3HAYTHO 33/1aeTCs PACKpAINBaHUEM MIEPBOTo cTosona. B nem
N KJETOK, KarKJIYI0 MOYKHO IIOKPACUTD JBYMsI CIIocobaMu. AHAJIOTHIHO CIUTAETCS KOJUIECTBO
BepTUKAJILHBIX PacKpacok. B urore moaygaem 271 — 2.
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Kpumepuu. MaxcumasbHablit 6ast: 15.

Conep>kaHnue Kputrepus Onenka Bann
Bepnoe perenne + 15
3Bajiava pereHa BePHO, HO HE YUTEHBI IIaXMaTHbIE PACKPACKH + 12

Packpacku rnmocauTanbl TOJIBKO 10 CTOJIOIY UM CTPOKE;
OTCYTCTBYET J0KA3aTeILCTBO TOT'O, UTO JIPYIUX BApUAHTOB HET

EcTb paccy:kJeHnst 0 TOM 9TO JIBe COCEIHHE 110 TOPU30HTAJIN
(BepTHKAJIN) KJIETKH OJHO3HAYHO 3a/af0T PACKPACKY 110 JBYM —. 3
crosbiiam (cTpokam)

Pertenne ne COOTBETCTBYET HU O/[THOMY M3 KPUTEPUEB BbIIIC — 0

Banaya 9.5. [lokaxkure, Kak paspe3arThb MPABUILHBII TPEYTOJHHUK HAa MHOTOYTOJIbHBIE KYCKH,
13 KOTOPBIX MOYKHO CJIOXKUTH KBajpaT. Kycku paszperaercs napaJiiebHO [IePEeHOCUTh WU TI0-
BopaunBaTh Ha 180°, a Bce JApyrue mpeodpaszoBaHus 3alpenieHbl. (Baadaen Tumopun)

Pewenue. Ilpumep 1. Ha pucynke I1okasaHa 10C/Ie0BaTeIbHOCTb 3JIEMEHTAPHBIX OIE€paIlnii,
1epeBOIAIIAs PABHOCTOPOHHII TPEYTOILHIK cO cTOponoil 1 i miomaspio A = v/3/4 B kBaapar
TOH >Ke ILJIOIIAIN.

l |
|
/1 &
| |
CTOpOHa KBa,ZLpaTa B 9TOM Cﬂyqae nMeeT ,ZLJII/IHy a =\ A Ka}K,ZLaH onepamm COCTOHUT B OTpe—
3aHUU OT HI\IGIOHLQIU/ICH (bI/IprbI TpeyFOﬂbHI/IKa %1 HpI/IKﬂeI/IBaHI/II/I ero Koiumu C ;[pyFOfI CTOpOHbI;
HpI/I 9TOM KOIINYA OTJIMYHAETCA OT OpI/IFI/IHaHa JII/I6O HapaﬂﬂeﬂbeIM HepeHOCOM, JII/I6O HOBOpOTOM
Ha ]_80 Fpa,ILYCOB. OCYHLGCTBHMOCTI:; BCeEX YKaBaHHbIX onepauﬂﬁ HO,ZLTBep)K,ZLaeTCH SJIQMeHTaprI—
MU HEPABEHCTBAMU, HAIIPUMED, BTOPOI CTOJIOEI] OCYIIEeCTBUM B CHIIy HepaBeHCTB 1/2 < a < 1.

3aMeTnM, 9TO BCe OIlepallii, KPOMe CaMoOil IIEPBOii, OCYIIECTBIISIIOTCA TOJIBKO Hapaslie/IbHbIMA
IepeHOCaMU.
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[Tpumep 2. (Paspesanue /Iptoenu.)

9 KJj1acc

[Tpumep 3. 31ech ofHA CTOPOHA TPEYTOJbHUKA MTapasiiejibHa OJHON U3 CTOPOH KBaJjpara.

[Ipumeps! 2 1 3 TpUBEEHBI 3/1eCh 0€3 JT0KA3aTEeIbCTB, KOTOPbIE 00si3aHbI IPUCYTCTBOBATH B

BEPHOM DPeIlleHUN.

Bameuarue. MOXKHO JI0KA3aTh, YTO €CJIM 3aIPETUTD OBOPOTHI coBeeM (azxe ua 180°), To 1pa-
BUJIBHBII TPEYTOJIbHUK HE TIOJIyUUTCs Tepecobparb B KBajpaT (1 BoOOIe, HU B KAKOW HapaJi-

JIEJIOTPAMM ).

Kpumepuu. Maxcumasbhblit 6ast: 20.
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ConepkaHue Kpurepus Onenka Bann
Bephoe pertienne + 20
[TocTpoen napaJsutesorpamm ¢ yriaom 60° (ogHa cropoHa B JBa pasa B 4
6oJibIIe JIpyroii)
Ucrnonib3oBasinch moBopoTh Ha, 90° —
Perntenne He cooTBeTCTBYET HU OJHOMY U3 KPUTEPUEB BBIIIIE —

)
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3anauga 9.6. Ha kjeruaToit Oymare BLIOpaJM N MOAPSL UAYIIUX 110 TOPUBOHTAN KJIETOK U OT-
METHJIN BCE UX BEPIIUHBI (HOIydnm 2n + 2 OTMEYEHHBIX TOYeK ). Asca u Bob urparor B urpy.
OHU XOJAT 110 OYepein, U KaXKJIblii B CBOH XOJI COeIUHSIET OTPE3KOM JIBE OTMEUYEHHBbIE TOYKH,
cocesinue 1O ropu3oHTagn win Beprukasau. llepsoit xomur Asmmca. Henp3s mpormyckarsh Xof,
HEJIb35 MOBTOPSTD Y2Ke CIeJTaHHbI KEM-TO XOJI U HEJIb3s UCIIO/IH30BAThH OTMEYEHHYIO TOUKY, €C-
JIX OHA y2Ke COeJIMHeHa C JIByMs coceTHuMU. BoO BLIMTPBIBAET, €CJIN B KAKONH-TO MOMEHT UT'DBI 13
IIPOBEJICHHBIX OTPE3KOB CJIOXKUTCS MPIMOYTOJILHUK. Kejii 9TOro He Ipon30iijieT, TO BBIUTPbIBACT
Autnca. Tlpn Kakux 3Ha4YeHUsIX Ny AJHCH ecTh BeIUTPhIHas crpaterus?! (Cepeet Koprees)

Omeem. Tonbko ipu n = 2.

Pewenue. Ilycts ¢ — ropmsoHTaIbHAS TTPSIMAas, JIEJIAIAsd NCXOAHBIN KJIETIATHIA MPSIMOYTOTh-
HUK, y3JIbl KOTOPOI'O OTMEYEeHbI, Ha JBe paBHble YyacTu. lajee o cumMeTpueii 6yaeM MOHIMATD
CUMMETPUIO OTHOCUTEIBHO £, ecjii He OrOBOPEHO MHOE.

Buaugasie paccmorpum ciydait n > 3. Ecim B Kakoii-To MOMEHT UI'Dbl KapTUHKA CHMMET-
pUYHA U Ha Heil TPoBeJIeHbl XOTd Obl JiBa TOPU30HTAJIbHBIX OTpe3Ka, TO Bob MoxKeT BBIUTpaTh
HE3aBHUCHMO OT TOTO, deil ceifaac xoi (OymeM Ha3bIBATh 9TO «BBIMI'PBINIHON TO3uUIHei» ). leii-
CTBUTE/ILHO, ecoin ceitdac xoji Boba, To oH MoOxKeT cobOpaTh «CTakKaH», COCJIUHUB Kpas JIBYX
CUMMETPUIHBIX TOPU30HTATBHBIX OTPE3KOB. CJIe/IyIONMIM X0J0M OH 3aMbIKAET CTaKaH B IIPSIMO-
YIOJbHUK, ecyii MoxeT. Ecim ke Ajca yBeJmaumBaeT CTEHKY CTakKaHa, TO Bob cHMMeTpUYHO
yBeJIMYNUBaET JPYTyio cTeHky. Ecin ke ceitdac xo AJucekl 1 oHa HapyIaeT CHMMETPHUIO, IIPO-
BOJII TOPU3OHTAJIBHBIN OTPE30K, TO BoO mpPOBOIUT OTPE30K, CUMMETPUIHBIN OTPE3KY AJIHCHI.
C y4eToM cUMMETPHUH TOPHU30HTAIbHBIE XOJbI y AJIMCHl PAHO WM MO3THO 3aKOHUIATCS, W OHA
Oy/JeT BBIHYXKJIEHA CJIeIaTh BePTUKAJIbHBIN XO/I, YTO IpUBeEIeT K 1modeae Boba.

Taxum oOpaszoM, HaIUYIHE JIBYX TOPU30HTAJIBHBIX OTPE3KOB B CUMMETPUIHON MO3UIUN BCe-
ria npuBoauT K mobene Boba. [Tokaxkem, uro Bob Bcerma cMmoxkeT co3marTh TaKyl MO3UIUIO.
Ecmu Aynca mepBbIM X0/IOM TTPOBOJUT MOPU3OHTAJIBHBIN OTpe30K, To bob pemaer cummMerpud-
HBII XOJ1, Cpa3y MPUBO/IS UT'PY K BBIMT'PBINIHON o3unun. Kemm Ajrca mepBbIM XOI0M ITPOBOIUT
BEPTUKAJIBHBIN OTPE30K, TO BoOY HY2KHO IPOBECTU TOPU30HTAIBHBIN OTPE30K, KOTOPBIi HEe mMe-
eT OOIMMX TOYEK ¢ OTPe3KOM AJINCHI, U JAJIbIIe CIeI0BaTh CJIEIYIOIIeil CTpaTerun.

1. Eciim Aumica nesmaer Jj1000ii TOPU30HTAIBHBIN X0, HEe CUMMETPUYHBINA IIepBOMY X0y boba,
To B0ob menmaer xomd, cuMMeTpUUHbBIN X0y Aumchl. Pano mian mo3mgHo Takue XoAabl Y AJIHCHI 3a-
KOHYaTCH.

2. Eciim Anmca memaer X0, CHMMETPUYHBIN TIepBOMY X0y Boba, To cpasy mosydaeTrcs BbIUT-
PBIITHAS TTO3UITUS.

3. Ecimm Anmca nejtaer BepTHKaJIbHBIN X011, TO Bob J1eaer X0, CHMMETPUYHBIA CBOEMY IIEPBO-
MY XOJHY, IIPUBO/IA UI'PY K BBIUI'PLIIIHON ITO3UIINN.

Bob cBouM mepBBIM XOJ0M BCerja MOXKET MPOBECTH OTPE30K, KOTOPBI HE KacaeTcs OTPe3Ka
Aummcer, ecim n > 3.

Ocramuce cayqan n = 1 un = 2. Ecim n = 1, To Bob odeBuino BuiurpoiBaer. B ciydae
n = 2y AJUCBI €CTh BBIUTIPBINIHAS CTPATErUsl: IIPOBECTH IEHTPAJILHBIN BepTUKAIbHBI OTPE30K,
a JlaJIble JeaTh XOIbl, CHMMEeTPUYHbIE X0/ 1aM boba oTHOCHTEIbHO IIeHTpa IPAMOYTOJIbHIKA.

Kpumepuu. Makcumaabubiit 6asr: 20.

CopgepkaHne Kpurepus Orenka Bann
Bepnoe perenne + 20
Jlokazano jijid BceX n > 3, He PACCMOTPEHBI ciiydan n = 1,n = 2 + 15
JlokazaHo /10 9YeTHBIX N > 4, ApyTHue cjiydan He PacCMOTPEHbI F 5
Jlokazano, aro Anmca mobexxaer mpu n = 2, APYTrux _ 0
NPOJBUKECHUN HET

Pemenne ne coorBeTcTBYET HU OJTHOMY U3 KPUTEPUEB BbIIIIE — 0
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