Perara (c perenusivMn)

Mangmaga Jjura
Arebpa u Teopusda 4dmcesa

1.1. BelecTBenHble YUCIa T U Y TAKOBBL, 410 22 + 2y + y> = 4 n 2 + 22y> + y* = 8.
Haiigure 2° + 23y + 4°.

Omeem: 19. Pewenue. PackiapiBast Bropoe paBeHCTBO HA MHOXKUTEN (700aBJIsisT 1 BbI-
untag r2y?) umeeM (22 —zy+y?)(2? +ay+y?) = 8, orkya cieyer, uro w2 —xy+y* = 2,
otkya vy = 1 u 2% +y* = 3. Torma 2% + 23> + 9% = (22 +y?) (2t — 2% +y?) + (2y)? =
3((¢* +y%)* = 3(zy)?) + 1 = 19.

2.1. Maa numer B TaOJINIY YUCIA: B IE€PBOIl CTPOUKE OHA IHIIET YUCI0 1, BO BTOPOIi
CTpOUKe OHa muieT ducyia 2 u 3 (2 okasbiBaeTcs 1o 1), B Tpethbeii crpouke 4, 5, 6 (4 mos
2) 1 T. 1. JI0 TeX TOp, ToKa oHa He Harmirer 2012. B kakom crosibie Gyaer HanboIbIas
cymma’?

63 - 64
Omeem. B 10 crosibne. Pewenue. Samerum, uto 14+2+...4+63 = —— = 2016. Sunauur,

B Tab/uie Oyxer 63 cTpoKH, IpudeM B IOCjeHell cTpoKe He OyneT xBararh uncen 2014,
2015, 2016 ;1o mostHO# Tab/ MBI, Byaem i TPOCTOTHI MoJIaraTh, YTO OHU MPUCYTCTBYIOT,
KaK Mbl YBUJIUM, 9TO He TOBJHAeT Ha oTBeT. CpaBHUM cymMMy dquncend B k-oMm un k + 1-
crosibne. B k 4+ 1 crosbue posro 63 — k dmcesi, Koropble Ha 1 OOJIbIIIe CTOSIINX PsiJIOM
¢ HUME 4guces k-oro crosdia. OpHako B k-OM CTOJIOIE €CTh Ha OJIHO UUCJIO0 OOJIBIIE, U

E(k+1 k(k+1
9TO YUCJIO % Buaunt, nmoka 63 — k > Q CyMMa 4Hces] B cToJiOne Oynuer
Bo3pacTraTh. [lepBblii pas 310 HepaBeHCTBO OyjeT Hapyiiarbes npu k = 10 u 3HAYUT

CYyMMa B JICCATOM CTOJIOIE Oy/IeT camoit 6o ibInoil. /lobaBieHHbie B Havaje qucia, Kak Mbl
BUJIMM, HE TIOBJIMSAJIA HA PE3YJIbTAT.

3.1. Bacga paccraus 1o kpyry uucja or 1 ;10 10 B mpon3BoJIbHOM TOPSIJIKE W TTOCUNTA
BCE CYMMBI TPEX TOJIPsiJT CTOANINX dnces. Kakoe HanboJibIliee 3HaYeHIEe MOYKET ITPUHUMATH
HauMeHbIlasg U3 3TUX CyMM?!

Pewenrue. Samerum, 9To cymma Beex 10 Tpoek MOoJpsiJi CTOSAIINX YUCeJ — 3TO yTPOEHHasI
CyMMa BCeX 9uceI, TO ecTh 165. 3HaIuT cpeiHsis CyMMa B KaxK10ii Tpoiike — 310 165/10 =
16,5. TTokazkem, 4TO cjiesiaTh, YTOOBI MUHUMAJIbHAS cyMMa ObLta 16 TOXKe HEBO3ZMOXKHO.
Tak Kak cpejnee 3Hadenne cyMMbl 16,5 — 3T0 03Ha4YaET, YTO TPOUKU CyMMapHO MOTYT
peBbICUTH cymMMy 16 Bcero wa 5. Ho 3amerum, 9To cocentne Tpoitku (KOTOPBIE UMEIOT
7Ba OOIIMX YHCIa) He MOTYT UMEThb PaBHbIE CyMMbl (MHAUe ObI MepBOe YUCJIO MepBOil
TPOWKK PABHSJIOCH ObI MOC/IEIHEMY YHCITy cocejreii Tpoiikn). Ho rorya ejanHcTBEeHHBIM
BapuaHTOM OBIJIO ObI YepeoBaHme Tpoek ¢ cymMMoit 16 m 17, 9To npusesio 661 K TOMY, UTO
qucja depes JiBa OTJINYAIOTCs Ha, OJIMH, HO TOTJla Yuc/a dyepe3 H MOoJIydaroTcsl paBHbIMU.
g cymMmMBI TATHaAIATL nMeeTes npumep: 1, 8, 7, 5, 3, 10, 2, 4, 9, 6 o KpyTy.



4.1. Haiimure Bce Takue HaTypasbhble m, 110 {\/m} = {v/m + 2011}.

Omeem: 1005%. Pewenue. TlepenmieM ypapHenue B Buje /m — [v/m] = v/m + 2011 —
[vVm + 2011], orkyna v/m + 2011 — /m = [v/m + 2011] — [\/m] = p € N. Bossojsa

paseHcTBO v/m + 2011 = /m + p B kBajgpat, mmeeM 2011 = p? + 2py/m. OTcroma scHo,
YTO YHUCJIO /M PalloHaJbHOE, a, 3Ha4uT, 1ejoe. Ilycts Torna k = 4/m, orkyma 2011 =

p(p + 2k). Tak kax 2011 — mpocroe, moaydaem, aro p = 1, a k = 1005. Suaunr m =
k? = 10052

I'eomerpus

1.2. Ha croponax AB u BC' tpeyrosbauka ABC namumich Toukn X u Y COOTBETCTBEH-

BY BX
Ho Takue, uto /BY X = ZAYC n vo © 2 - <A Hokazkure, aro tpeyrosbHuk ABC

IPAMOYTOJIBHBII.

Pewenue. OTpasum ciMMeTPHIHO TOUKY Y orTHOcuTebHO Touku C' B Touky Y (cM. puc.

). Torma, Tak kak orpe3ok Y'Y’ B jBa pasa Gosibiie orpeska Y C' Oyjer BbINOJTHEHO

BY BX
PABCHCTBO T = ——, & CJICAOBATEIIbHO, 110 Teopeme Daneca XY | AY’. Buaunr,
LAYY' = /XY B = ZAY'Y. Cunenosarenbno, tpeyroabuuk AY'Y’ pasnobeapeHHblii.

CiieroBaTeibHO, poBeAcHHast B HEM MemuaHa AC' siBIsgeTcst 1 BBICOTOM, 9TO O3HAYAET,

1o yroj C' npsaMmoii, 4. T. J.

2.2. Ha 6okoBoii cropore AB mpsimoyrosibroit Tpateiiu ABC'D (AB L BC') nocrpo-
eHa TOJIyOKPYKHOCTh (KakK Ha JmameTpe), KOTopas Kacaercs O00koBoit croponbt C'D B
touke K. Jlmaronasn tpamnerun rnepecekarorcss B Touke O. Haitpure pinny orpeska OK,
ecm JUnHBI ocHoBaHuit Tpanerun ABC D pasabr 2 n 3.

B

Y’ A

Puc. 1: K 3agaue .2



Omsem: OK = 6/5. Pewenue. 3amernm, uro CK = BC =2 u DA = DK = 3 1o cBoii-
CTBAM KacaTeJbHbIX, IPOBEJCGHHBIX K OKpyzKHOCTH (cM. puc. ). Tak kak TpeyrosbHUKM
BCO u DAO nonobust o nym yriiam (LZCBO = ZADO kak HaKpecT JiezKaruii), To
BO/OD = BC/AD = 2/3. llo nokazaunnomy CK/KD = 2/3. 3uauurt, no teopeme Pa-
neca BC' || OK. Buauur, tpeyrossaukn DOK u DBC 1ogo6HbI 1 110 CBOHCTBY 1010015t
tpeyrosbankoB nmeem OK/BC = DK/DC = 3/5, orkyna nmeem OK = 6/5.

3.2. B rpanenun ABCD c ocuoBanusimu AB u C'D okazajock, uto AD = DC' = CB <
AB. Toukn F u F na croponax C'D n BC' coorBercTBeHHO TakoBbl, ur0 ZADE =
LZAFEF. Jlokaxure, uro 4C'F < BC.

Pewenue. Taxk xak Tpamenusi paBHobokasi, o £ZC = ZD. 3amerum, uro LCEF +
LFEA+ ZAED = 180°, a takxke ZEDA + /DAE + ZAED = 180°. Borunrtas ojiHO
paBeHCTBO U3 jApyroso noaydaem LCOEF = ZDAFE (cm. puc. B). CrenoBaresbro, Tpe-
yroibaukn CEF n DAE nopobusl. Obosnaunm jginHy orpeska C'E depes x, a ED —

aqepe3 y. Torga u3 cpoiicts mopobubx Tpeyroipiukos C'F/CE = ED/DA. To ectb

ED-CFE :
CF = - Y (MBI BOCHOJTb30BasCH TeM, uro DA = C'D = x + y). YTBep-
DA T4y

(z +y)°

JKJIeHNe 3a/1a9n paBHOCHIbHO HepaencTBy 4 < CB/CF = . Jlnst moxkazareib-

CTBa 9TOr0 HEPABEHCTBA IIPOBEIEM CJIEIYIONLYIO IIEMOUKY PABHOCHILHBIX IIPe0dpas3oBaHuii:

T+ y)?

4 @ty
Y

4.2. Yeroipexyronbauk ABC'D Bnucan B oKpy:kHOCTB. I3Bectno, uro AB = AC n

Sy <P +2y+yP e -2oy+1y* >0 (2 —y)? > 0.

BC = CD. Jlnaronayu dernipexyroibinka ABC D nepecekatorcst B Touke O, a TOUIKa
X — cepennna jgyru C' D, He cogepxKaieit Touky A. loxkaxkure, uro XO 1L AB.

Pewenue. [Jokaxem, uro O — ToUKa mepecevdenns BbICOT Tpeyroybanka ABX (cMm. puc.

A D

Puc. 2: K 3agaue 2.2



). JTsist 9TOrO TOCTATOTHO JJOKa3aTh, 9T0 O JIEXKUT Ha BBICOTAX, MPOBEJIEHHBIX U3 BEPIITTH
A n B. O6oznaunm nosiosuny yrita CAB qepes «. Torna LZCAB = Z/CDB = /DBC =
/DAC = 2« kak yruibl onmparoliyecs Ha ofgHy u Ty xe ayry, a ZBCA = Z/CBA =
90° —« Tak Kak Tpeyroibuuk ABC paBHoOenpennblit. VI3 onpeeienust Toukn X Ciejyer,
gyro /DBX = /XBC = /XAC = ZDAX = . Tak kak ZACB+/XBC = 90°—a+
a=90°u LZADB+ /DAX = ZACB + ZDAX =90° — a + a = 90°, TO yIJIbI MEXK/Iy
napamu xopa AC, BX u BD, AX upsivble. VI3 Toro, aro O — TOUKa I1epecedeHns: BHICOT
rpeyroibanka ABX cienyioer, uro X O — BbIcoTa, 9. T. JI.

KombunHaTOpuKa

1.3. Tpu rpanum kyba 8 X 8 X 8 mOKpallleHbl B CHUHHIl IIBET, a TPHU Jpyrue rpaHd —
B KPAaCHBII IBET TaK, YTO HU B KAKOW BEpIINHE HE CXOJATCS TPH I'PAHM OJIHOTO IIBETA.
CKOJIbKO KYOMKOB U3 3TOr0 OOJILIIONO Kyba MMEIOT KaK CUHIOI, TaK 1 KPACHYIO I'DaHb?!

D L C
F

A B

Puc. 3: K zagaue

A
D
X
B C

Puc. 4: K 3anaue



Pewenue. 3amerum, 910 TpeOyeMble KyOUKHU IIPUCYTCTBYIOT B TOYHOCTH BJIOJIb BOCHMHU
pebep. Torma 3 Kom4IecTBO paBHO HO.

2.3. OJmMmmajia 110 MaTeMaTHKe IIPOBOJNUTCA B JIBa JHsSI, KarKJbIil JeHb IIpejjiaraeTcs
OJINHAKOBOE YHCJIO 3aJad, IIpoHyMepoBaHHbIX OT 1 10 IN. Okaszajoch, 4TO y KarKI0TO
IIKOJIbHUKA KOJIMYECTBa PelleHHbIX UM 3a/lad B IIepBbIil 1 BTOPOIi JieHb OT/IndatoTcsd Ha 1.
[Ipu sToM J1j1s1 Kazka0oro Homepa, oT 1 10 [N 9uc/io MKOJIbHUKOB, PEIIUBIINX 3819l ¢ STIM
HOMEPOM B pa3Hble JHU, oTmdaeTcd Ha 2. JlokaxkuTe, 4TO B OJUMIIHAJE YIaCTBOBAJIO
YEeTHOE YUCJO IKOJbHUKOB.

Pewenue. Tlocunraem 9uciio 3a/1ad, peleHHbIX BCEMU YIaCTHUKAMI. 3aMETUM, 9TO JIJIs
KaKJIOI0 YUACTHUKA YUCIO PEIIeHHBIX UM 33 JiBa JIHsI 3aJlad HeYeTHO (TaK KaK pPAaBHO
k + (k + 1)). Ograko, KaxKIyo mapy 3ajad ¢ OJMHAKOBBIMI HOMEpPA PEIIN 9eTHOe
GUCJI0 MIKOJBHUKOB (M + (m + 2)). DTo o3Havaer, 4TO 06IIee IUCI0 33/ad, PEIIeHHOE
BCEMHU IKOJIbHUKAME YeTHO, OTKYJa CJIEyeT, 9YTO U IUCJIO YIACTHUKOB TYDHUPA TOXKE
YeTHO — BeJIb KaK/IbIil BKJIQ/(BIBAET B OOIIYI0 CYMMY HEYETHOE YHUCJIO 3a/ad.

3.3. B dyrdosbHOM TypHUpe npuHUMan ydactue 30 koman . [lo okonuanmm TypHupa
0Ka3aJIoCh, YTO CPEJIH JIFOOBIX TPEX KOMAaH I Hall/lyTcs JBe, KOTOPbIE B TPEX MaT4YaX BHYTPU
9TOf TPOKKM KOMaH[ HAabpaJju MOPOBHY OYKOB (3a mobeiy jaercs 3 04dKa, 3a HUYbIO —
1, 3a mopakenre — (). Kakoe MUHHMAaIbHOE KOJMYECTBO HUYBUX MOYKET ObITH B TaKOM
TypHHIpE?

Pewerue. Boibepem mpousBo/ibHy 0 KoMaH1y A 1 pa3odbeM Bce KOMaH/ bl Ha TP IPYIIIIbL:
KOMaH/IblI, BeIUTpaBIne y A, KoMaH/bl, Ipourpasiime A, 1 KomaH/bl, chirpasiiie ¢ A
Bunubio. K mocsemneit rpymme Mbl jobaBuM u KomaHay A. S3amernm, 9To Jrodble JiBe
KOMAH/IbI ¥ OJIHO I'PYIIIIbl CHITPAJIM BHUYBIO — 3TO JIETKO CjejayeT u3 ycjioBus. [lycrs B
rpymnmnax a, b u ¢ komanj. Torma 4nc/io HUYbUX HEe MEHBIIE, YeM

a(a —1) N b(b—1) N cle=1) 1

_ L2 g2 2
5 5 5 —2(a +b° + ¢ — 30).

Cymma gucen a, b u ¢ papia 30, To9TOMY CyMMa KBaJIpaTOB MUHUMAJIbHA, €CJIM BCE UNC/Ia,

paBHbl. OTCIOJa Cjejyer, YTO HUYbUX He MeHbIe, yeM 135. [Ipumep nosydaercs, Kormia
OIIMCAHHbIE T'PYIIILI JefCTBUTENHHO cojlepzKaT poBHO 10 10 KOMaH]I U KOMAaHJibl T'PYIII
BBIUTPBIBAIOT JIPYT Y JIPyTa MO IUKJIY.

4.3. Uwmeerca muoxkectBo n3 2012 duces, He Bce U3 KOTOPBIX Ieible. Kakoe Hanboibiee
KOJITIECTBO TTOIMHOYKECTB 3TON0 MHOZKECTBA MOT'YT UMETh IEIYI0 CyMMY (IIyCTOe MHOYKE-
CTBO HE YUHUTHIBAECTCH).

220 1. Pewenue. Tlpumep: Bce unciia Ha KapTOUKaxX, KPOME OJIHOTO - TeJbe.

Omeem:
Onenka: 3adukcupyem Heresoe 9ucao K 1 pazodbeM Bce HADOPBI Ha Iapbl, OT/INIAIONIN-
ecst TosibKO HasmuneM Kaproukn K. Ilomyuntes 22011 — 1 napa, n ornesbHbIl HAGOD 13
ojnuoro uncia K. B kaxjoii mape He OoJiee 0JHOrO HaboOpa ¢ 1eJIoil CyMMOI — eCJin OJIuH

[eJIbIi, TO BTOPO# (ILTIoc-MUHYC 9ncao Ha K) — yiKe Her.



Crapniag jaura
AJrebpa u Teopusd 4mces

1.1. PemmTe B He/bIX UUCIaX ypaBHenue r — y = 2 + xy + y°.

Pewenue. Tlepenuinenm 9To Kak KBaJ[paTHoe ypaBHeHHe, OTHOCHTebHO o1 o2 + (y — 1)z +
y?> +y = 0. duckpumunant pagen 1 — 3y(y + 2). Scno, uro npu y = 1 u y < —3 310
YUCJIO OTPUIIATE/IHLHO, TO ecTh pemtennit HeT. [Ipu y = 0 nonyvyaem x = 0 unn x = 1. [Ipn
y = —1 nonygaem x = 0 wu x = 2. Hakownern, npu y = —2 nosiydaem x = 1 wm © = 2.
Taxkum obpaszom, orBeToM siBiistercs tmects map: (0,0), (1,0), (0,—1), (2,—1), (1,—-2) n
(2,—2).

2.1. HaiiguTe HanmMenbIee HATYpaJIbHOE YNCJIO, JTAloIee MOMapHO Pa3/JIMIHble OCTATKH
npu gejenun Ha 2, 3, 4, 5, 6, 7, 8, 9, 10.

Pewenue. VI3yuum Bce 4nciia, KOTopble 00J1a/1al0T TaKuM cBoiicTBoM. O00O3HAUNM pac-
cMaTpUBaeMoe HaMU YUCJIO ¢ JIaHHBIM cBoficTBoM 4epe3 N. Ecim Takoe 4mciio geTHoe, TO
ero ocTaTok oT jejeHns Ha 4 — 1o 2. Torma ocraTok or gejnenus Ha 6 — 310 4, ...,
ocTaToK oT JesieHns Ha 10 — sro 8. Torma ocraTok or geneHns Ha 3 — 3TO 1, OT JejieHns
Ha b — 910 3, u T. 4. Takum obpazom, eciau N derHoe, T0 N + 2 JeJUTCsS Ha BCe UUCIIA
or 2 1o 10, u swaunr N > [2,3,...,10] — 2. Tenepp nycrs N HedeTHO. AHAJIOIMMIHO
nosydaeM, 9To N j1aeT ocTaTok 3 OT Jiejienus Ha 4, ocTaToK O OT Jejenud Ha 6 u T. 1.
Hamee N nmaer octatok 2 or jejenusi Ha 3 (Tak kKak N JaeT ocTaTok 5 OT JleJieHusT Ha
6) u ocrarok 4 or jesenns wHa 5. OcraTok or JeeHust Ha 9 MOXKeT ObITh PaBEH TOJIBKO
8 (Tak kKak N He JIeJINTCs HA 3 U HEYEeTHbIE OCTATKU 3aHSATHI), & JIJIsi OCTaTKa OT Jlejie-
Husl Ha 7 ocTatorcs 2 BapuanTta: 0 u 6. B nepsom ciaydae N + 1 jgeaurTcss Ha Bce 4uciia
or 2 mo 10, u 3maaur N > [2,3,...,10] — 1. Bo Bropom mnosydaem, aro N + 1 kpar-
Ho [2,3,4,5,6,8,9,10] = 360 u maer ocrarok 1 or jgenenusi Ha 7. Hanmmenbiee Takoe
qucso — 310 1800, u 3naunt N = 1799 Oyaer orBeTOM.

3.1. @yukrus f(x) trakosa, aro f(1) =0, f(2n) = f(n)+1u f(2n+1) = f(2n) — 1
npu n € N. Haiiaure cymmy f(1) + f(2) + ...+ f(127).

Omeem: 321. Pewenue. Jlerko moHsITh, paccyzKjasi 10 HHLYKIu, 910 f(n) — 9T0 KOJIn-
9eCcTBO HyJIeil B ABOMTHON 3anucn ducia. [lefictBuresnbho, yeaosue f(1) = 0 — 510 6asa,
a 1epexoJ] OT 1 K 2n u oT 2n K 2n + 1 ocyliecTB/igeTcs ¢ MOMOIIBIO JIAHHBIX COOTHOIIIE-
Huit. 3amerum Ttakxke, uro 127 = 11111115, T0 MBI cymmupyem 3HavdeHus f st Bcex He
OoJiee ueM ceMU3HAUHBIX (B JiBOMYHOI 3ammcu) dncest. [locunraem, CKOJILKO pas BCTpe-
THCA HOJb Ha k-om Mecre. Ha mectax ¢ k 4 1 10 7 Bo3MOKHBI Bee BapuanThl (mx 27 F)
Ha MecTax ¢ MepBoro 1mo k — 1 BO3MOXKHBI BCe BAPUAHTHI, KPOME OJHOTO (BCe HYJIH), UX
2k=1 _ 1. Ha riepBoM MecTe HOJIb HEBO3MOKCH, 3HAUNT HAJI0 IIPOCYMMIPOBATDH CJaracMble
pua (281 — 1)27°% no Beem k ot 2 10 7. Tlonyuaercs 321.
1 ap—1

4.1. TlocnemoBarenbHOCTD {a,} omnpe/e/ieHa PeKYPPEHTHO: 4] = — U G, =
2 2n - ap—1 +1

g n > 1. Haitqure cymmy aq + as + . .. + aspqo.



2012 1
Omeem: ——. Pewenue. BBeeM B paccMOTpeHHUE MOCJIEI0BATEILHOCTD b, = —. s
a

2013 n
Hee PeKyppeHTHOe COOTHOIIEHNe NepernuchkiBaercs B Buje b, = b, 1 + 2n. Suagur b, =

1 1
2444+ ...+ 2n = +1 o= —
n n(n ), OTKYyda a n(n 1) n n 1

2012
2013°

. CkitajipiBast Takume

q1csI0 1Mo BceM n oT 1 j0 2012 nosydaem, 9TO cyMMa paBHa

I'eomerpus

1.2. Ha croponax AB, BC u AC tpeyronbunka ABC BbIOpaHbI COOTBETCTBEHHO TOUKH

K, L n M. Oxkazajoch, 9T0 paJinyChl OMICAHHBIX OKPYy2KHOCTEH Tpeyroiabankos AK M,
BKL, CLM n KLM pasubl. Jlokaxure, uro Tpeyroabankn ABC nu K LM 10100HbI.

Pewenue. Cm. puc. Bl Tlyctb R — ykasanubiit pajuyc. ITo teopeme cunycoB KL =
2Rsin /B =2Rsin ZKML. Orciona ZKML = /B nim ZKML = 180° — ZB (jiomoJ1-
auresied K ZB). Ananornano, /ZKLM = /A win /ZKLM = 180° — LA, ZLKM = /C
nmn L LK M = 180°— ZC'. Ecim 1onmoMHITeHHBIX YTJIOB HET, TO YTJIbl PABHBI I TPEYTOJIb-
HUKY 110100HbI. B gonomHuTebHbIi — onnH, ckaxkeM, 180° — LA, To, cyMMUpyst yIJibl
tpeyroibHukoB ABC u K LM, nonyunm /A = 180° — Z A — onsiTh Bce yIUIbl paBHbBIL. Fe-
JIA JIONOJIHUTE/ILHBIX JIBa, TO HoJyunM, Hanpumep, ZB+ ZC = 360° — £ZB — ZC', otkyna
/B4 /ZC = 180°, uro neBo3mozkHo. [Ipu Tpex gonosaurenbubix yriaax ZA+/B+/C =
540° — LA — /B — ZC, nporuBopedne.

2.2. Bayrpn kBagpara ABC'D Boibpana Touka X U depe3 Hee IIPOBeIeHbI 0Tpe3kn P()
n EF, napajienbabie cropoHaM Kajpara AD n AB cooTBeTCTBEHHO, ¢ KOHIIAMMI, JIeyKa-
nME Ha cropoHax kBajpata (P na AB, F na AD). Okazasock, 4o Spogx = 2Spxra.

Yemy paBen ZEAQ?

B

A M C

Puc. 5: K zagaue



Omeem: 45°. Pewenue. Cm. puc. [Bl ObozHaunMm cTopoHy KBajpara depe3 a, a JJINHbI
orpeskoB AF n AP udepe3s x u y coorBercrBerno. Torma mimabl orpe3oks KC u CQ)
pPaBHBI @ — X W @ — 3 COOTBETCTBEHHO. YCJIOBHE Ha, ILJIOIIA/ U MOXKHO 1epedopMyInpoBaTh

trak: EC - CQ = AF - AP wm (a — x)(a — y) = 2zy. Sammmem Tanrencsl yrios BAFE

BE D
u QAD: tg /BAE = — = f, tg ZQAD = —Q - Terepb HailJIEM TAHIEHC CYMMBbI
AB a AD a

tg LEAB+tgZQAD  z/a+vy/a  a(z+y)
1 —tgLEAB - tg ZQAD 1—x/a-y/a  a®>—xy
ypasHeHns Ha miomaau umeeM 2oy = (a —x)(a—y) = a*> —a(z +y) + 2y < alx +y) =
a?—xy. To ectb tg(LEAB+/QAD) = 1. A 3HaunT, TaK KaK CyMMa 9THX yIJIOB O49eBHIHO
menbie 90° ux cymma papaa 45°. 3uaunt, yron ZKAD = /BAD — /BAE — ZQAD =
900° — (/BAE + /QAD) = 45°.

9THUX YIJIOB!

tg(ZEAB + ZQAD) =

. Ho u3

3.2. B rerpasape SABC pajaunychl oncaHHbIX OKpyzkHOCTEl rpaneit SAB, SBC u SAC
pasubl 108. Pajuyc Brimcannoit cdepbl 9TOro TeTpas/ipa paBet 35, a pacCTOSHUE OT BEPIIN-
HBI S J10 ee 1eHTpa paBHo 125. HeMy paBeH pajmyc onnucanHoil cdepbl 3TOro Terpasiapa’

Omeem: 112,5. Pewenue. Obo3HaINM IEHTP ommcaHHOi chephl depe3 (), a BINCAHHOI
gepes [. Omnycrum nepreHuky/asipbl 3 O Ha rpaHn Terpasapa. Torga nx oCHOBAHUSIMI
OYIYT SIBJIATHCSI IIEHTPBI OIMMCAHHBIX OKPY2KHOCTEl 3TuX rpafeii. O603HAUNM IIEHTDP OI-
caHHOil okpyxkHOCTH Tpeyroabauka SBC 4depe3s O4. Torna tak kak 040 1L SBC, to
no reopeme [ludgaropa nmeem SO? = SO% + 0402 Bnauut, 040 = \/502 — S0%.
Anajsormano st npyrux neHtpoB. 3uaunt, () paBHoymajena or rpameit SAB, SBC
n SAC. To ecrb cymectByer cdhepa ¢ nearpom B O n Kacaromascst miockocTeit SAB,
SBC u SCA. Ho Torma sra cdepa romorerndHa BIICAHHON cdepe Terpasapa ¢ IeH-

TpoM B Touke S. CienoBare/bHo, 9To TpeyroyibHuk SO0 4 110106eH TpeyroibHuky S11y,
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rne 4 — Tmouka KacaHusi BimcaHuoil cdepnl ¢ rpanbio SBC. Haxomum us momgodus

SO =80,-S1/SI, = 12;’ 12252 = 27545525 = 112, 5.

4.2. Toukn K, L, M n N nexar coorBercTBenHo Ha croponax AB, BC, CD u DA
kBasipata ABCD. Okazanock, uto ZKLA = ZLAM = ZAMN = 45°. JlokaxKute, 4TO
KL* 4+ AM? = LA? + M N2

Pewenue. Cm. puc. [l Bamernm, uto TpebyeMoe paBeHcTBo skpuBajgentno AM? — M N? =
LA? — LK?, 4ro, B CBOIO OYepejib, MOXKHO paclucaTb 1o TeopeMe lludaropa: AD? +
DM? —(DN?+ DM?) = AB*+ BL? — (KB?*+ BL*) & AD?>- DN? = AB’ - KB? &
DN = KB. Tenepb Oyaem j0Ka3blBaTh UMEHHO 5TO paBeHcTBO. CrejlaeM IIOBOPOT C
meHTpoM B Touke A Ha 90° Tak, uTobbl Touka B mnepenuia B D. Torma, Tak Kaxk mpsiMast
AB nepeitnér B upssmyto AD, Hara 1eib — jgokaszarh, To K nepenuia B N. ObozHaunM
obpas Touku L gepes L', a toukun K — uepes K'. IlockonbKy L exana na BC', To Tenepb
L’ nexxur na DC. Tak kak ZNMA = ZMAL, o AL || NM. Ananornuno KL || AM.
Buauut, nocse nosopora umeem AL 1L NM, K'L' 1 AM w AK' 1 L'M. To ecrp K’
ecThb TOUKa lepecedenns BoicoT Tpeyrosubinka AL M. Ciuenosarensno, K’ nexxur na AD
una MN. To ecro K’ = N, uro n Tpe6oBajIoCh.

KomMmbunaropuka

1.3. Kaxkoe nHanboJibliiee 4ncjIo Jiajieil MOyKHO pacCTaBUThL Ha IIaxXMaTHON J0CKe, ITOObI
Oesible He O HUKOTO (HU OEJIBIX, HU YepHBIX) 110 BEPTUKAJN, & YePHbIE — 110 TOPU30H-
TaJIn?

Omeem: 14 nazeit. Pewenue. [Ipumep: 3anpeTum 3aHUMATh JIEBYIO HUXKHIOIO KJIETKY, U
IIOCTaBUM 7 YEepHBIX JiaJieil Ha Bce OCcTasIbHbIe KJIETKHU JIEBOI BEPTUKAJM U 7 OEJIbIX Jia et
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Ha BCe OCTa/IbHbIE KJIETKU HUKHE ropu3onTa/in. Keam ectb He MeHee 15 Jiajieil, To MOXKHO
BBIOpaATh 8 J1aJieil OJHOr0 I[BeTa, cKaykeM OesibiX. JInbo oHU 3aHMMAIOT BCe BEPTUKAJIU, 1
Torja OoJIblile Jiajeil HeT, JInOO JIBe CTOAT Ha OJHOI BEPTUKAJN U KOTO-TO ObIOT.

2.3. Nwmeerca 2012 nanouek ¢ gaunamu ot 1 o 2012. Bygem na3biBaTh TPONHKY MaiodeK
Topoweti, ec/in U3 HUX MOYKHO COCTABUTb TPEYTOJbHUK U NA0T0U B IPOTUBHOM CJIydae.
Kakux Tpoek 00Jibllle — XOPOUINX WK ILJIOXUX?!

Omeem: Bosbite mioxux #abopos. Pewenue. ConocraBum Habopy (a, b, ¢), e a < b < ¢,
Habop (¢ — b, ¢ — a, c). Habop, rue a + b = ¢, nepeiizner B cebsa. Ocraibable HAOOPHI Pa30-
OBIOTCS Ha APl [IepexoJIAIinX Apyr B apyra. [lpu arom ecim wHabop (a, b, ¢) — xoporuit,
TO OH mepeiiiér B mwioxoit. [eitcrBurensho, a + b — ¢ > 0, nosromy (¢ — b) + (¢ — a) =
c—(a+b—c) < c. Utak, Bce OJJMHOYKN U 110 OJJHOMY HAOOPY U3 KayKJIOH mapbl — ILIOXNE,
MIO9TOMY IIJIOXUX HAOOPOB OOJIBIIIE.

3.3. Ha nexoropsix mossix jocku 100 x 100 cTogT cTOMOMKK U3 IIAIlIeK. 3a OJUH XOJ
paspelniaeTcst IepecTaBUTh JH00 CTOJONK Ha CTOJIBKO KJIETOK 10 BEPTUKAJIM I TOPU-
30HTAJIU, CKOJILKO B HEM IIAIIeK; €CJIU CTOJONK II01aJl Ha, HEIyCTYIO KJIETKY, OH CTaBUTCS
Ha BEpPX CTOAINEro TaM CTOJIOMKa U oObejuHgeTcs ¢ HUM. BHavaje Ha KarkJioil KJeTKe
cTouT 1o ojHoM Mmamke. Moxkno jm 3a 9999 x010B cobpaTh X Bce Ha OJHOI KJieTKe?

Pewenrue: Henb3st. HomycTuM NpOTHBHOE: yAaJIOCh coOpaTh BCe IMAIIKKM Ha KjeTke K.
Paccemorpum Bee xo/ibl Ha KaeTKy K. KaxKabIM X0/I0M 9UCI0 CBOOOIHBIX KJIETOK JI0JIZKHO
YBEJINUUBATLCs Ha 1, IIO9TOMY OCBOOOIMBINALCS KJIeTKa 00Jibiile He 3aHuMaercs. Ciejo-
BaTebHO, Ha K cjenano He Oosee 198 X0m0B — U3 KJIETOK, HAXOIAMMNXCsI ¢ K Ha OJHOIT
BepTHKa/u nin ropuzontaan. Cymma paccrostauit oT K 10 9THX KJIETOK He IPEeBOCXO/IUT
2-(14+24+...499) = 9900, nosromy Ha Heit MozkeT cobparhest ne bosree 9901 mmamiex.

4.3. CxoJbKuMu crocodbaMu Kyd n X n X n MOXKHO pas3pe3aTb Ha Opyckm 1 X 1 X n?

Omeem: 3(2" — 1). Pewenue. Jlynnatbie cTOpOHbI OPYCKOB HapaJliebHbl pedpam Kyba,
TaKUX Hampas/aennit — tpu. Jomycrum, B pazdnennn Hallinch Tpu Opycka By, By, B3 Tpex
pa3HbIx Hanpapjenuii. [Iposenem uepes By cioil 1 X n X n napajuieabHo By, uepe3 By —
cJIoit mapaJsuiesibHo Bs, uepes By — mapaJgienbio By. Cron He mapaJiie/bHbI, T03TOMY
IePeceKyTCs Mo KakoMy-To Kyomky K (cm. puc). K He NpUHAJIEKUT HU OJHOMY U3
OpPYCKOB, TaK KaK KarKJIblil OpyCOK He JIEXKUT B 0JIHOM 13 cjioeB. OJIHAKO BUJIHO, YTO KaKOe
Obl HAIIpaBJieHne HU ObLIO Yy HpOoxo/sinero yepe3 K Opycka, OH IepecevdeTcst ¢ OJHUM 13
By, By, Bs. Ilporusopeune. 3HaunT, st JI0O0r0 pasdueHuns ecTh OpycKu He Oojee deMm
JIBYX HallpaB/JeHuil, 1 Ky0 MOKHO pasOUTL Ha TapaJuiesbHble uM cjaon. [Ipm mopcdere
quciia pasouennii OyjeM cHadaja BHIOMpPATH HAIPaB/eHHe cjioeB (TyT ecTh 3 crocoda),
a 3aTeM — HalpaBJieHe OPYCKOB B KaxkjioM cjoe (2 cmocoba). Urtoro momyuanm 3 - 27
pazouennii. OHaKo Tpu pas3bueHusi — Te, rje Bce OPYCKHU HapasiiebHbl JIPYT JPyry —
COCUYUTAHBI 110 2 pa3a, UX HaJI0 BbIYECTh.



