BerynurensHast omumnuana. 07.08.2006

1. 3a KpyIJabIM CTOJIOM CHOAT 2n 4esJoBeK: n (PUIWKOB U 1 XAMUKOB, IPUYEM HEKOTOPHBIE W3 HUX BCETIA TOBOPAT
mpaBiy, & OcTaJbHBIE Beerga JTYT. 3BecTHO, 9TO KOIUYIECTBO XUMUKOB-JIZKEIOB PABHO KOJHUYIECTBY (DI3UKOB-JIZKEIOB.
Da Bompoc: “Krto Bamn cocep cripaBa?’ BCe CHAAIINE 3a CTOJIOM OTBeTm n: “XuMmuk’ . [lokaxuTe, 9T0 n 9ETHO.

2. DaccMOTPUM BCe BO3MOKHBIE HAGOPHI YKCes W3 MHOKecTBa {1,2,...,n}, He comepKallue JABYX COCEIHUX YUCEI.
JokazknTe, 9T0 CyMMa KBaJIpaToB POU3BEIEHUN Ynces B »Tux Habopax pasra (n+ 1)1 — 1.

3. MoxkHo Ju KBagpaT paspes3aTh Ha PaBHOOEIPEHHBIE TPEYTOJIBHUKH C YIJIOM NIPH OCHOBaHUHU 75°7

4. Ilee okpykuOCTH ¢ TleHTpamu (1 u O, nepecekaiorcsa B Toukax A u B. OKpyIKHOCTD, TPOXOAAIIAA 9€PE3 TOUKH
01, B u Oy nepecekaer BTOpyIo OKPYZKHOCTH Takke u B Touke P. [loxkaxure, aro Touku O, A w P jexar Ha omHOM
HpAMOIL.

5. B aseike maemenn Tpy-ssa-sig ciaoBo — mobad mocienoBareabHOCTh n3 10 mHyseit u egurmm. CioBa cauTarOTCA
CHHOHUMAMI, €CJIH OJHO MOYKHO TOJIYIUTh W3 APYTOro cepueil CIenyonmux omepalnii: MOXKHO B3ATh HECKOJIBKO MOIPA/T
CTOAMMX MUPP ¢ IETHONW CYMMOI U TOCTABUTH HA TO JKE MECTO B 0OpaTHOM mopaAmake. CKOJBKO B 9TOM A3BIKE PA3THIHBIX
IO CMBICITY CJIOB7

BerynurenbHast onmuMnmaia. BerBo,

6. Touka B mexur mexny toukamu A uw C. Touku K w H mexaT B OIHON MOJYIIOCKOCTH OTHOCHUTENBHO TIPs-
moit AC'. UsBectro, uto AK = KB, BH = HC, ZAKB = au ZBHC = m — «. Dafingure yruel Tpeyroiabanka K HM
roe M — cepenuna otpeska AC.

7. DaTypanbHBE UHCIA T U Y YAOBIETBOPAIOT paBeHCTBY &2 — y° = 17. Iokaxmure, 4To umeno y’ + 2z 4+ 2 —
COCTaBHOE.

8. DycTh a, b, ¢ — HeoTpHUIATEIbHBIE YHCIA, He DOJIee YeM OHO W3 KOTOPHIX PaBHBI HYJIO. JloKakuTe HEPABEHCTBO

a? b2 c? a b c

b2+cz+cz+a2+a2—|—b2 /b+c+c+a+a—|—b'

Cepust 1, obimasn

1. Dycrs P(x) — MHOTOWSIEH TpeTheil cTelenn ¢ meficTBUTENbHBIMI Koadbdunnentamn Takoif, uro P(2) + P(5) <
7 < P(3) + P(4). HoxamnTe, 9T0 CyUIeCTBYIOT AeficTBUTENbHBIE Yncaa ¢ u b Takue, 910 a + b =7 u P(a) + P(b) = 7.

2. DaiiguTe Bce CTPOTO Bo3pacTalollue Ha Beeil IucIoBoil mpaMoil pyHKIME f ¢ AeliCTBATEbHBIMEA 3HAYEHU AMHI,
Takme, 9To 14 Beex AefictButenvubix x u y f(f(2) +y) = f(z +y) + f(0).

3. Hauna dbyaxuna f(z) = % Aatimnre dynkmmo g(z) = f(f(... f(z)...)).

2006

4. Dycrs r(n) obosHaTaeT KOIMIECTBO NMPEACTABIEHNH HATYPAJIBHOTO YHCIa N B BUIE CYMMBI IBYX HEYIOPAZOIECH-

HBEIX KBaJpaToB HATYPaJbHBIX dncesl. JJoKaKuTe, 9T0 HE IPH KaKOM HATYpaabHOM m > 1 Ioc/aenoBaTesbHOCTh OCTATKOB

OT OeJIcHNA YUcCell r(n) Ha M He ABJIACTCA HepI/IO,HI/I‘IeCKOﬁ.

Fle)+f(y) >

5. CymectByer nau dyukmua f : R — R takas, 9ro mpum Bcex ,y € R BBINOJHAETCA HEPABEHCTBO >

rty

F(5Y) +le—yl?

6. DermnTe B BENECTBEHHBIX YncIax ypaBHeHue 37 + 67 = 4% 4 5.

7. a) CylecTByeT Ju HelpepbiBHAA GYHKIWA, TpaduK KOTOPOHl Tepecekaerca ¢ Jiobofi mpaMoii Ha miockocTn?

6) f(x) — HempepbIBHAA MOHOTOHHO Bo3pacTaolias QYHKINA, oNpeleseHHad PN BeexX AeficTBUTENbHBIX . Mozker
s ee TpadUK UMETh POBHO OHY WJIH JBe 00lNe TOYKH ¢ KazKIoi mpamoii?

8. JMaHbI passndHBle HATYpaJbHBIE ducaa m U n. JJoKaxknTe, 970 CYIECTBYET TaKOe BEIIECTBEHHOE YHCIO &, UTO
IPOOHBIE TACTH YHCES ML U N Jekar Ha mpoMmexyTke [1/3,2/3].

Cepusa 2. IIpeumyiiecrBeHHo KOMOUHATOPHAS

1. B 6emom xBampate 8 X 8 3akpallleHO B depHBIl 1mMBeT 16 KJIETOK, POBHO MO ABE B KaXKIOM CTOJOIE M KazKIoit
crpouke. JlokakuTe, 9TO MepEKPAITIBAHIEM CTPOK W CTOJIONOB HEJIb3A YMEHBIINTEH KOJUIECTBO YEPHBIX KJIETOK.

2. Ya nnockoctn mposeneHo 3000 mpAMBIX 0b1ero HotoxennA. JlokakuTe, 9T0 OHE 00pasyioT He MeHee  a) 1000;
6) 2000 TpeyTroJBHIKOB.

3. Ilano meorpanmveHHoe wmciao KBagparukoB 1 x 1. Wx cTopomwl packpaiieHbl B 4 MBeTa Tak, YTOOBI Y KaKIO-
ro KBaIpaTHKa BCE CTOPOHBI OBIIM PAa3HBIX MBETOB (KOJIMYECTBO KBAJDATHKOB KaiKIOH BOSMOIKHON DACIBETKH TaKiKe
HEOTPAHWIEHO). DTH KBAIPATHKH MOMKHO CKJIEHBATH 1O OJHOIBETHHIM CTOPOHAM. DPH KaKUX M M N U3 HUX MOKHO
CKJIENTD TPAMOYTOJBHUK M X N TaK, YTOOBI KazKJAad ero CTOpPOoHa Obljia MOKpallleHa B OAUH I[BET U I[BETA BCEX CTOPOH
OBLIIN pas3THTHBI?

4. Ksagpatusiit Tpexdaien f(z) = ax®+bx+c ¢ neapMu KoadbuimentTaMn obanacT TaKHM CBORCTBOM: I J11060T0
HATYyPaJBLHOTO M HafimeTcsa HaTypaibHOe & Takoe, uto f(z) memutca Ha m. JlokaxkuTe, 9To KOpHU f(2) parmuoHaIbHBI.

5. Cepenuunsiii neprnennukynaap kK cropore AC tpeyrompauka ABC mepecekaer croporny BC' B Ttouke M. Duc-
cektpuca yriia AM B mepecekaeT ONMUCAHHYIO OKPYIKHOCTH Tpeyroiabhnka ABC' B Touke K. JlokaxwuTe, 9TO mpaMad,
IPOXOIAIIAA Tepe3 MeHTPHl BIMCAHHBIX OKpYKHOCTel Tpeyronbuunkos AK M nw BK M, nepneHanKyaapHa OHcceKTpuce
yrma AKB.

6. BemecTpennbie uncna a, b, ¢, d Takoswr, ato a’ + b2 + ¢? + d? = 4. Nokaxnte, uto a’ + b3 + ¢3 + d° < 8.



7. HokaxkwuTe, 9T0 B CBA3HOM I'pade ¢ YeTHBIM IUCIOM pebep MOZKHO OPHEHTHPOBATH pebpa Tak, YTOOBI M3 KazK IO
BEPUIMHBI BBIXOIUIIO 9eTHOE TUCTO pebep.

8. Dycrb F — ceMelicTBO KOHEYHBIX MOJMHOZXKECTB MHOYKECTBA HATYPAJBHBIX UHCES, TaKOe, 4TO JIOOBIE ABAa MHO-
JKECTBa W3 3TOTO ceMelicTBa MMEIOT HellycToe Tepecedenne. BepHo sim, aTo obs3aTesibHO HaiifeTcs TaKoe KOHETHOE
MHOKeCTBO Y | 9TOOBI 151 JIIOOBIX IBYX MHOXKecTB A u B u3 cemeiictBa I mepecedenne Tpex Muoxkects A, B u Y 6b110
OBbI HemycTo?

Cepusi 3. KonTpoJsibHbBIE BOIIPOCHI.

DazoBeM OTPE30K [a, b] Ha 4uCIIOBOIl OCH A06YwKOT A7 HEKOTOPOH MOCIEIOBATEIIBHOCTH, €CIM TOYTH BCI TOCIE10-
BaTeJIbHOCTh JICKUT B 9TOM OTPe3Ke. Da30BeM OTpe30K [a, b] Ha ducioBoil ocu kopmywkoli Ajis HEKOTOPOH HoCen0Ba-
TEJIBHOCTH, €CJTH HA TOM OTPE3KE JIEKUT OECKOHETHO MHOTO UJIEHOB 3TOH MOCIEI0BATETBLHOCTH.

1. a) [okaxure, 9TO BCAKad JOBYIIKA ABIACTCA KOPMYIIKOW. DpHUBennTe MPUMED MOCIENOBATETBHOCTH W €€
KOPMYIIIKH, KOTOpasd He ABJIAETCH JIOBYUIKOM.

b) CyuiecTByeT /N MOCTIEAOBATENBHOCTD, He NMEIOIIAA HI OTHON KOPMYIIKH!

c¢) CyuiecTByeT I TTOCTIENOBATENBHOCTD, 1A KOTOPOil BCAKUI OTPE30OK ABIAETCA KOPMYIIKOTH?

2. Da mnockoctn Haxomutca 100 Touek. [lokaxkure, 9T0 €CTh MpAMasd, o0 0be CTOPOHBI OT KOTOPOH sekuT mo H0 u3
JTAHHBIX TOYEK.

3. llokaxure, 9T0 eciu N U k — HATYpaJIbHBIE YUCTIA, TPUIeM 12 > k, TO 1 jiro0oro ¢ > () BRITIOIHAETCH HEPABEHCTBO
na® — ka® <n—k.

4. JlokazkuTe, 4TO MPH JIOOBIX TONOKUTETBHBIX &, Y, Z BBIIOJHAETCA HEPABEHCTBO:

1 n 1 n 1 S 9
142z 1+y 1427 3+z+y+z

5. Yepmanwmt AA;, BB, CC) tpeyrombunka ABC' mepecekatorcss B ommoil Touke. Ommcamnas okogo Ay ByCh
OKPYKHOCTH BTOPHUYIHO TIEPECEKAET CTOPOHBI TPEYTOJNBbHUKA B TOUKax Az, By, Cy. Ilokaxure, uto AAs, BBy, CC5 Toxke
mepeceKaioTcs B OTHON ToUKe.

6. DemnTh ypaBHeHHe B Heablx anciax: x® + 323 + 1 = y*.

7. Denmre B NeJBIX YHCJIaX ypaBHenne x> + y° + 22 = 22008,

8. MHoroumen P(l‘) pu JeJIEHUH Ha ABYYJIeH & + 3 maeT ocTtaTok 1, a mpu JeJleHHu Ha MHOTOYJIEH 22 — 1 — ocTarok
2z + 1. Daligure octartok ot genennsa P(x) Ha nponssenenne (x + 3) (l‘z — 1).

Cepus 4. IIponosixkenue.

1. a) DycTh HOCIETOBATENBHOCTH {4y } U {yy | cXomaTcs, mpudeM y, # 0 maa goboro n. BepHo jm, 910 mocIen0oBa-
TeABHOCTD { &y, [y, } cxomures?

b) Dycrh nocnenoBaTenbHOCTH {Ly } U {y} cxomaTca K Hyao. MoXKeT nn Ipenes MoCaeI0BaTeTbHOCTH { &y, /Yy }
paBaATBCA 1) 05 2) 17 MoxXeT Ju 5Ta MOCTENOBATENBHOCTD PACXOANTHCA?

2. Da upamoii [ ormevens ase Toukn — A m B. Kpome Toro, mamno HekoTopoe pUKCHPOBAHHOE THUCIIO C.

a) llokaxute, 4To Ha npaMoit AB cyuiecTByeT poBHO ojiHa Takas Touka X, uro AX? — BX? = c.

6) JlokaxKuTe, 9TO reOMETPHYECKOE MECTO ToueK Y Ha MJIocKocTH, A Kotopbix AY? — BY2 = ¢ — »1o0 npsamas,
MepIeHInKyaAapHas npaMoit [.

3. Jlanbl gBe HEKOHIEHTpHYecKHe OKpykHOCTH. Jaiinmure I'MT ma mimockocTH, cTemeHr KOTOPBIX OTHOCHTENIHHO
9TUX OKpYZKHOCTEN omnmHakoBhl. (D10 I'MT HaseiBaeTcsa paduraibrotli ocvbio IBYX JaHHBIX OKPYIKHOCTER.)

4. B pan seutoxerno 100 kpacuabix u 100 cwHUX 1mapoB, TpUYeM CaMbIll JIEBBI W caMBIit TTpaBBIil MIAPBEl — CHHWE.
Jokaxute, 9T0 MEKAY IApaMyi MOYKHO MOCTABUTH MEPETOPOIKY TaK, 9TOOBI B KaXKJOH 9acTH OKa3aJloCh OIMHAKOBOE
KOJUYIECTBO CHHUX W KPACHBIX HIAPOB.

5. J174 MOMOKUTENBHBIX YuCeN a,b,c HOKaKNTe HEPABEHCTBO

a3 B3 3 2 p2 2
i i c /a + +c
b+2¢c ¢+2a a-+2b 3

6. Jljis NPOU3BOJILHOTO HATYPAJILHOTO N IOKaKUTE HepaBeHCTBO n' > (n + 1)L,
7. (DepaBeHcTBO Dephyin) Dycth « > —1. JTokaxkunTe, 970 Ipn JOOOM HATYPAIBLHOM N CIPABEIIHBO HEPABEHCTBO
n
(1+a)" 214+ na.
8. ycrb {a,} — mOCTEAOBATEIBHOCTD YHCET, ONPEAEIeHHAA paBeHCTBAMI d1 = 1, 4y = nap—1 + (—1)". Joxaxknre,
qTO @Gy HeJTUTCA Ha n — 1 upu n > 1.

Cepust 5. Ilpumenum oy IeHHbIe 3HAHUSI.
1. JokaxunuTe, 9TO cJAeAyIONINe TOCTENOBATENBLHOCTH CXONATCA U HAWANTE UX TPENesIh:
10 11 . . n49 .

a) Tp =T 3 .. ge;

B)an=(1-3)(1=3) . (1-3);

c) &1 = V2, 2n =/2F n_1;

d) z, =2 (la| > 1).

2. Da croponax BC u AC ocrpoyronasuoro tpeyroibanka ABC' Beibpambl Touku A; u Bj cOOTBETCTBEHHO. Da

orpeskax AA; m BB, Kak Ha AuaMeTpax, MOCTPOEHBl OKpyKHOCTH. JlokazuTe, 910 obliad XOpAa 3THX OKPYIKHOCTel
MIPOXOINT Yepes OpTONeHTp Tpeyroiabuuka ABC'.



3. JlaHbl TpU MOMAPHO HEKOHIEHTPUYECKHE OKPYKHOCTH. 171 KaXKIBIX ABYX U3 HUX PUCYETCH UX PAJIUKATBHAS OCh.
TokazKnTe, 9TO 3TN TPH OCH MEPECEKAIOTCH B OTHON ToUKe (OHA HASBIBAETCA PAOUKAALHOM YUEHMPOM TPEX OKDY IKHOCTEH ).
4. T'panu BoCbMW eIMHWYHBIX KyOUKOB OKpAIleHBI B YepHBIH u 6enbiil 1BeTa Tak, 970 y KaXKIOro KyOmKa depHBIX
u Gesbix rpaeli moposHy. JlokaxuTe, 9T0 W3 9TUX KyOUKOB MOYKHO CJIOXKUTH Ky6 2 X 2 X 2, Ha TOBEPXHOCTH KOTOPOTO
YEPHBIX W OEJIBIX KBAJIPATHKOB TOPOBHY.
5. DaifimuTe Bce maphl HATYPAJbHBIX dnces (a,b), 1A KOTOPBIX IHCIIO 4a
6. 171 MOJMOKUTENBHBIX b; I IPOM3BOJBHBIX ¢; (i = 1,n) cnpaBeayinBO HEPABEHCTBO
ai + a3 + ...+ (a1+aat. . +an)?
b1 T By Z Tbitbat. +b,
IpUYEM PAaBEHCTBO JOCTHIAeTCH T. U T. T., KOLIA % = Z—z = Z—;‘.
7. HokaxkuTe, 9TO I8 MOJOKUTEIBHBIX Yuces a,b,c U d BRIIOJHEHO HEPABEHCTBO

2pt — 4a + b% — KBagpaT MEJIOrO YNCTA.

Q =
S

.|| &

a n b n c n d S 9
b+c¢ c+d a+d a+b”

8. B cTpaHe HECKOJTBKO TOPONOB W OIWH W3 HUX ABJAeTcA cTomuneli. U3 cronunel BeixomuT 100 mopor, a m3 Bcex
OCTAJILHBIX TOPOIOB — o 10. Dpu 3TOoM u3 JTH060r0 TOPoIa MOKHO HoexaTh 1m0 Jiroboro apyroro. loka)uTe, YTO MOIKHO
3aKPBITH HA PEMOHT TOJOBUHY AOPOT, WAYIHX W3 CTOJUIBI TAK, YTOOBI 3TO YCIOBHE COXPAHIIIOCH.

Cepusa 6. Tpanc-HepaBEeHCTBO U PAITAKAITUZM.

1. CymecTByeT JIN MOCTEIOBATENBHOCT, MHOMKECTBO TPEIEIBHBIX TOYEK KOTOPOW a) MHOMKECTBO HATYPATHHBIX
wmcest; b) orpesok [0; 1]; ¢) MHOKECTBO PAITHOHATBHBIX THCEI?

2. Dycrs AA1, BBy u C'Cy — BeicoTh Tpeyronbinka ABC', a M — mpousBosbHad ToUKa Ha mIockocTu. Jlokaxure,
9TO ONMUCaHHbIe OKPYKHOCTH TpeyroidbHukoB AA; M| BBy M u CCy M nubo kacatorca B Touke M, mubo UMEOT elite OmHY
OBIIYIO TOUKY.

3. OKpyKHOCTH MEJUT KaXkKIYI0 CTOPOHY TPEYTOJbHUKA Ha TPHU paBHble dacTu. JloKaxwuTe, 9TO 5TOT TPEYTOJIBHUK
paBUJIbHBI.

4. B tpeyronavauke ABC nposenensl Boicotel AA; u BB, nepecekaiomuecs B Touke H. [lokaykure, 9T0 mpaMad,
MpOXOoaAlad depes cepennubl oTpe3koB AB u C'H | neprnennukynapHa npamoit Ay By .

5. (Tpanc-uHepaBeHcTBO) a) Hiid 1 > 9 U Y1 > Yz JOKAKWTE HEPABEHCTBO £1Y1 + TaYa = #1Y2 + La2y1.

by dna ey 22> ...28, WY1 = Y2 2 ... 2 Yp JOKAKHTE HEPABEHCTBO

z1y1r +2ay2 + .+ TalYn 2= 1Yk, + TaYk, + oo+ ok, 2 T1Yn + Z2Yn—1+ ..+ ToYa.

6. dokaskuTe, 9TO TP MPOU3BOIBHBIX @, b, ¢ cripaBenmmpo HepaseHcTBo a* + b* + ¢ > a3b + b3c + 2a.
7. Hokaxkmure, ato npu a > 0, b > 0, ¢ > 0 cupaBeqIuBO HEPABEHCTBO
a—|—b—|—6< a22-|;b2_|_a22-|;62+b22-|:162 <%+%+%
8. EcTb n gesoBek, HEKOTOPBIE U3 KOTOPBIX 3HAKOMHEI Mekay coboil. Kaxmawiii Bedep KTO-TO W3 HUX MPUTIIAIIAET
K cebe BCex CBOWX 3HAKOMBIX M 3HAKOMHUT X MeXKiIy coboii. MsBecTHO, 9TO mocie Toro, Kak KaiKAbIl XOoTdA OBl OIUH
pas cobpan y ceba rocteil, nBoe Joaell TaK W He TMOSHAKOMUJINCH. JloKa)KuTe, 9TO W Ha CJIEAYIONINN BEYED 3TH IBOE HE

IIO3HAKOMATCA.

Cepust 7. IlepaBeHcTBA U TeoMeTpUs.
1. Hoxaxure, uro ipu ¢ > 0,5 > 0, ¢ > 0, d > 0 cupaBenimBo HEPABEHCTBO

1
TtotTt 25 ((a—I—1)2—1—(b—|—1)2+(c—|—1)2+(d+1)2) — 4.
2. (DepaBenctBo Yebnimena) s €1 > 22 > ... 2 ¥y WY1 = Y2 = ... > Yp JOKAKHATE HEPABEHCTBO

n(ziyi+zoys+ .. FTa¥n) (@it 2o+ .t ) (1t + . Un).

3. IlokaxmuTe, uTo ypaBHeHme 2cost = x2 4 4z — 6 HMeeT 1o KpaliHell Mepe OIHH JelcTBHTEMLHEI KOPEHb.

4. ®yuxmua f(x) HenpepsiBHa Ha oTpeske [0; 1]. [Tokaxkure, uTo y rpaduka 310l (byHKINE €CTh HapaieabHad OCH
abermce xopia IJIHHBL ) %, 6) % MpH KaXkKIOM HATYPAJIBLHOM 7.

5. B tpeyrombaumke ABC' yron A pasen 60°. Bwicotst BB; m ('/Cy mepecekatorcsa B Touke H. [lokaxkure, 910
npsaMasi, comepxkainas buccektpucy £ BH (', TpoxXoauT depes meHTp onucanuoil okpyxuoctn AABC.

6. Da cropore AB mpamoyroapauka ABC D mocTpoen ocTpoyrosbHbIil TpeyroabHnk ABE. DeplneHauKyaapsl U3
D wa BE n us C na AF nepecekatorcsa B Touke P. Jlokaxure, 9To npamas B P nepnennukyiapaa mpamoi AB.

7. Iana OKpPYKHOCTH W JIBE TOUKH BHE €€. DOCTPOiiTe MapasljieJIorpaMM, IBE COCEIHUE BEPIIMHBI KOTOPOIO PACIo-
JIOJKEHBI B TAHHBIX TOYKAaX, a JBE IPYTHWe — HA TAHHOW OKPYKHOCTH.

8. Hokaxwure, 4o uncio a) 91119011 — 1, 6) 9211900! + 1 nesurca ma 1993.

Cepust 8. Bcero ¢ omHUM HepaBEHCTBOM.

1. okaKute, 9T0 ypaBHEHHE T — \/Lg sinz — a = 0 npu A0H60M 3HAYEHUH TApaMeTpa ¢ UMeeT He OOJIbIlle OTHOTO
KOpDHA.
1 1 1
2. lokaxuTe HEPaBEHCTBO COS 3 — €OS 5 < 55.



3. Hokaxkute, 4To jtoboe HeNpepbiBHOE 0TOOpakKeHHEe U3 OTpe3Ka [a, b] B cebs uMeeT HEMOABUIKHYIO TOYKY.

4. Muorouwnen P(z) ¢ nemsiMu KosdduiimeHTaMn TpHHEMAET 3HaUeHne | B TpeX PasImYHBIX NEJIbIX Toukax. [Toka-
KuTe, 90 P () HE MOKET UMETH TETBIX KOPHEH.

5. DaiiauTe Bce maphl HATYPAJIBHBIX YHCET M U 1 Takue, 4To m? +n u n? 4+ m — ToYHbIE KBAJPATHL.

6. Da sanatun B Maremarnaeckom llernTpe rpadpcrpa Jlumimmp xax sl KpyKKOBEI[ PENIMII ABE 3aa491, a KaKIYIO
3aJady PeNmyo ABa KPyXKKoBIa. [loKa)uTe, 9T0 MOKHO OPTaHWM30BAThH Pasbop, Ha KOTOPOM KaKIbIl pasbepeT oany u3
PElIeHHBIX UM 3a7a9 U BCe 3a7a49u OyAyT pasoOpaHbl.

7. B rpadctie mmeerca 1000 xoTTemxeli, B KaXkK/I0M W3 KOTOPHIX KUBET IO OMHOMY IIKEHTIbMeHY. B onme mpe-
KPacHBI JeHb KakIbIl TKEHTIbMEH TEPee3iKaeT N3 CBOETO JoMa B Kakoii-mbo apyroit (mepeesn ocyliecTBAAETCA TaK,
YTO MOCJIE HETO B KAXKIOM JIOME JKMUBET OIUH IKEHTAbMEH). JIoKasaTh, 4T0 MOC/e Tepeesia MOXKHO Tak MOKPACHTh BCE
1000 xorTemxkeil cureil, 3eeHON U KPACHON KpacKaMi, 9TOOB y KaKIOTO XO3AWHA IBET €M0 HOBOTO AOMA OTJIMIAJICA OT
IBETA CTAPOTO IOMA.

8. DKCIEHTPUIHBIN IKeHTIbMeH MuCTED [lOMKCOH MOCTpOMI B caiay MOAessb rpadperBa Jlummmp moa HasBaHHEM
7 3azepranbe”. FEcan nee ycaanbul B rpadcTBe coemmHEHBI AOPOTOil, To B 3asepKaibe — HeT, n Haobopot. U3 ycambbbi
A Henb3#a mpoexaTh B ycanbby B, 3aexap mo mopore Menee, ¥eM K IBYM IKeHTIbMeHaM. [lokaxute, 9T0 B 3a3epKajbe
MOZKHO MpOeXarh u3 b0l ycaasdbl B Ji00yIo, 3aexaB Mo Jopore He Hojiee, 9eM B [IBE 9y KHUX yCAIBOBI.

Cepust 9. JInaeiinocts u meton, IItypma.

1. ABC'D — BBINYKJBI 9eTHIPEXYTOJBHAK. D POHOIIKEHHA ero HOKOBBIX CTOPOH IEpeceKaioTcs B ToUKax F u F.
Dycre M, N, K —touku nepeceuenns Ouccekrpuc yrios A u C, B u D, E u F coorBercrBenno. JlokaxwuTe, 9T0 3TH
TOYKH JIeKaT Ha OHHON IpAMOM.

2. Horaxure meopemy Horomowna: nmpaMasd, COeTUHAONIAA CEPEIUHBI THAaTOHAJERl YeThIPEXYTOJbHIUKA, OTMCAHHOTO
OKOJIO KpyTa, IPOXOJIHUT Yepes MEHTP 3TOTO KPyTa.

3. Hokaxure, 94T0 €Cau dg + %1 +...+ na-lfl = 0, TO MHOTOWJICH tp &” + dp_ 127"+ ...+ a12 + ap MMeeT 1o Kpaitneit
Mepe OIUH BENIECTBEHHBI KOpEHb.

4. Cymma OBYX HEOTPUIATETHHBIX BEIIECTBEHHBIX dnces @ u b paBHa 1. [Tokaxure, 9410 a) a?+b% > %; b) ad+63 > L
Daligure c) HANMEHbBIIIEE 3HAYEHNE BhIPAKEHUA at + b d) mambousibee 3HaYMEHNE BHIDAKEHUE +/a + \Vb.

IS

5. Dabop MOJOKATEIBHBIX YUCET X1, . . ., L, YAOBIETBOPAET YCJIOBHIO T + ...+ T, = 1. lokaxKkuTe HepaBeHCTBa
a)
l—2z)...(1—=2
L1 ...Lp

b)

(1+x1)...(1+xn)> n4+ 1\" 09

(1—z)...(0—=z,) " \n—-1) "~ -
6. HokazxkuTe, 9To /14 oboro Habopa HEOTPHUIATENBHBIX YHCEN a1, @3, . . ., (; CIPaBeI/IABO HEPaBEHCTBO

ajas + /aras + ...+ an—lan\u(a1+a2+~u+an)~
2

7. Da cuMmosuyMe KaikKIblli Jeslerar 3HAKOM XOTA OBl ¢ OJHUM W3 OCTAJBHBIX YIACTHUKOB M HE 3HAKOM CO BCEMM.
JokazKuTte, 9TO BCEX METETATOB MOKHO Pa3sOUTh Ha [IBE TPYIIIBI TaK, 9TOOB KaXkKIb yIaCTHIK CHMIIO3UYMa OBLJI 3HAKOM
XOTdA OB C OMHUM YEJOBEKOM I3 CBOEH TDYIIIIH.

8. Bce mpocthie menmutenn 20006 HATYpaJbHBIX uncesn He mpeBocxonaT 30. lokamuTe, UTO Cpeanm HUX eCcTh IBA,
MAOMINX B TPOW3BENEHUH TOYHBIT KBAIpPAT.

Cepust 10. CuHosa IlItypm.

2 2
— T Yy 4
1. Jlanbl MOJIOKUTEBHBIE YUCTA &, Y TaKue, 9T0 & + y = 1. Jlokaxure, 4TO T iE 25
2. 1715 BEUECTBEHHBIX YHCET X1, ..., &y (N > 2) w3 npomexyTka (0; 1] mokaxmnTe HEPABEHCTBO
1 1 n

14z 1+l‘n\1—|—\/[n]x1x2...xn

2 2 2 2
3. a4 momoXKuTeNbHBIX @, b, ¢, d HOKaXKuTe HEPABEHCTBO \/a tb ;';C +d® > f’/abc‘i'abdZGCd"'de.

4. B Beinykiaom deTsipéxyroabauke A BC' D cylliecTBYIOT Tpu HEKOJIMHEAPHBIE BHYTPEHHNX Touku P, Ps, P3 Takne,
4T0 SaaBP, + Sacpp, = Sapcp, + Saapp,, a1 = 1,2, 3. Nokaxkute, uro ABC' D — napaJsuiesiorpaMm.

5. B Bepmmmnax tpeyrompauka A BC' paccTaBbTe MacChl TakK, YTOOBI €0 MEHTP MACC COBIAMAN C MEHTPOM BIUCAHHON
OKPYKHOCTH.

6. B tpeyronsanke ABC ZBAC = 60°. K — touka nepecedenna memuansl C'M u Beicotsl BN. W3BecTHO, 9TO
CK =6, KM = 1. Daiigure yribl TpeyroJbHUKA.

7. Koposab JlionoBuk He M0BEpPAET HEKOTOPBIM CBOMM MPUABOPHBIM. OH COCTABHUJI MOJIHBIR COUCOK MPUIBOPHBIX
U MpUKa3aj KakKIOMY W3 HUX CJEIUTH 3a OJHUM W3 OCTAJbHBIX. JPH HTOM MEPBBIH TPUIBOPHBIA CIEIUT 3a TeM, KTO
CJIEIUT 3a BTOPBIM, BTOPOI CIIEOUT 3a TEM, KTO CJEINAT 3a TPETHUM U T.H., MPEINOCIEIHAN CIEAUT 3a TEM, KTO CIIETUT
3a TOCJEMHUM, MOCTETHUI CIeOUT 3a TeM, KTO CJEOnT 3a mepBuiM. [lokaykure, uro y JIoomoBHKa HEYETHOE HUHCIIO
MPUIBOPHBIX.

8. 3agaHo HECKOJIBKO TOYEK, COEIUHEHHBIX OTPE3SKAMHE ABYX IBETOB: HEKOTOPBIE APl TOUEK — TOTYyOBIME OTPE3KAMH,
HEKOTOPBIE APYTHE — KPACHBIME. V3BECTHO, YTO B JIIOOOM 3aMKHYTOM IIYTH, COCTOAIIEM U3 HECKOJIBKHUX OTPEIKOB, THCIIO
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KpPpaCHBIX OTPE3KOB YE€THO. ,ZLOK&}KI/ITG, YTO BC€ TOYKH MOZKHO pa361/1T1> Ha JBa MHOXKECTBa TakK, 49TO Ka Kbl KpaCHbIﬁ
OTPE30K COCANHACT TOYKH U3 PAa3HBIX MHOZKECTB, a Ka Kbl I‘OJIy6OI7[ — TOYKH M3 OJHOI'O U TOI'O K& MHOZKeCTBa.

Cepust 11, ¢ romoTeTnei.

1. Dycrh gncna @, y u z bonbire eguHUIE. JloKaKnTe HEPABEHCTBO ¢y + Yz + xz < 2zyz + 1.
2. Hokamxmure, 910 ecam a; > 0, b; 20, ¢; >0 (i =1,2,...,n), TO CIPaBeIINBO HEPABEHCTBO

(arbicy + asboco + ...+ anbpey)® < (@l +as+.. . +ad) (B3 +03+... +63) (S +3+...+c2).

3. Yerwipexyromvauk ABC'D — BOucaHHBI, TPUYEM €TI0 TNATOHAJN TEPIEHINKYJIAPHB U TIepecekaoTca B Touke (.
Hoxkaxkurte, 9410

a) HepneHauKyIAp n3 Touku O Ha cropony AD memur BC momomam;

6) OCHOBaHWA HMENEHANKYNAPOB W3 TOUKH () HA CTOPOHBI YETHIPEXYTONBHUKA N CEPEIMHBI THX CTOPOH JIeXkKaT Ha
OIIHOM OKPYKHOCTH.

4. lBe OKpYKHOCTH KacalTCd B TOYKe K. DpAMasd, OIpoxoisdAliad depes [ | MepeceKaeT 3TH ABE OKPYIKHOCTH B
Toukax A mw B. JlokaxwuTe, 9T0 KacaTeJbHble K OKPYZKHOCTAM B Toukax A m B mapaJsuiebHH.

5. B cermenT Kpyra w, orpaHudYeHHbI ero xopaoit M N | BIuCaHO OKPYZKHOCTb. JTa OKPYIKHOCTH KacaeTcd OKPY kK-
HocTH w B Touke A, a xopast M N — B Ttouke B. 9pamvaa AB nepeckaer nyry M N B touke K. [loxkaxmure, uto K —
cepemnmaa nyru M N n KA- KB = KNZ2.

6. DycTh p — mpocToe ancio. [oKa)uTe, 9TO IUCIUTENH HECOKpATUMOi npobu 1 + % + % + ... ﬁ JIEeTUTCA HA P.

Cepus 12, BeLIAHHASA, HECMOTPA HH HA 4TO.
1. J1is OJIOKUTENBHBIX @, b, ¢ nokaxuTe HepaBeHcTBo 8(a® + b2 + ¢3)? > 9(a? + be)(b? + ac)(c? + ab).

_ a b c
2. Dycrh a, b, ¢ — cToponsl TpeyroibauKa. [lokaxkure, 910 Fea T e T a7 2 3.

_ a b c 3
3. Jlyia mONOKUTENBHBIX @, b, ¢, yIOBJIETBOPAOIINX YCIOBHUIO abe = 1, moKaKuTe HEPABEHCTBO Thrac Ti7as T T30c 2 3-

4. B cerMeHT Kpyra w, OTpaHWYeHHBINH ero xopmoit M N, BIUCAHO JBe OKPYZKHOCTH. ITH OKPYIKHOCTH KacalTCH
OKPYXKHOCTH w B Toukax A m B, a xopast M N — B toukax C' u D. [lokaxure, aro Touku A, B,C' u D mexar na omgHOM
OKPYKHOCTH.

5. B Beimykisom derwipexyronbiuke ABCD touka O — ToYKa mepecedeHus amaroHajeil, Touka M — cepemmua
cropousr AB. Nssectro, uro BO = OD. Dpameie C'M u BD mnepecekaiorcsa B Touke P, mpamsie AP u BC' — B Touke
N, npameie NO u AD — B Touke ). [lokaxkure, uro () — cepenuna AD.

6. a, b, ¢, d — HaTypasbHble nuCTa, ab = cd.

a) JToKasKuTe, 9TO CYUIECTBYIOT HATypasbHBIE YHCIIA U1, U1, Ug, Uz, AJIA KOTOPHIX G = U1y, b = Usvs, ¢ = ujts,
d= V1V2.

6) Hokaxure, 910 uncyio a + b+ ¢ + d — cocraBHoe.

7. Hokamure, ato [z] + [¢ 4+ L] + ...+ [z + 2=L] = [na].

8. B maremarmdeckuil jarepb MpUeXaso HECKOJIBKO IMKOJIBHUKOB, KAl U3 KOTOPHIX MMEET CPEIU TPUEXaBIIMX
oT 2 mo 30 sHakombix. JloKazxKuTe, 9TO ONBITHBIN BOMKATBIN CMOXKET paccesuTh ux B 60 KOMHAT Tak, YTOOB HUKAKHE
JIBa 3HAKOMBIX HE OKA3aJiCh B OHOI KOMHATe, W 4TOOBI He OBIJIO MIKOJBHUKA, BCE 3HAKOMBIE KOTOPOTO XKHUBYT B OIHOM
KOMHATe.

Cepust 13. .. 010KUWHA. . .5Ta. .., HY, Bbl ITOHSJIH.

1. Hoxkaxure, uto ecam a > 0, b > 0, To cOpaBemnmBO HEPABEHCTBO (a+b)2 (a2+b2)2...(a”+b”)2 >
(an+1 +bn+1)”.

2. s 9ucest #, Yy, 0O MOLYJII0 HE IPEBOCXOIANNX |, JoKaxKuTe HepaBeHCTBO |2y — /(1 — 2?2)(1 — y2)| < 1.
3. [lokamknTe HEPABEHCTBO % <L

4. Bunmcamnaa okpyxHOCTh Tpeyromabuuka ABC kacaerca cropon AB m AC B Toukax X m Y, a BHeBUIHUCaHHAdA
OKPYKHOCTH KacaeTcd TPOIOKEHU] 5THX CTOPOH B Toukax Z u 1. Jlokaxure, 9To cepenmaa cToponsl BC' paBHOyHaJIeHA
or npavbix XY u Z7T.

5. Touka A — omgHa W3 TOYEK MepecevdeHns IBYX OKpYyxKHOCTel ¢ meaTpamu O1 u Os. Obulue BHeNHNE KacaTeIbHBIE
KacalTca MEPBOMl OKPYKHOCTH B TOYKax Bi m By, a Bropoii okpykuOocTH B Toukax C1 u Cs. My m Ms — cepenmnb
orpeskoB By By m C1C5. Hoxaxure, uto L01 A0 = L M1 AM-.

6. DemnuTe B MeTHIX THCJAAX ypaBHeHHe: x° + 7 = y2.

7. HokaxwuTe, 4T0 U3 n—+ | 9uciIa, MEHBIIETO 21, BCETIA MOYKHO BHIOPaTh TPH YHCIIA, B3 KOTOPBIX OJHO PABHO CyMMe
IBYX IPYTHX.

Cepust 14. CumBoa fkobw.

1. Onpenesienune. Dycth P — HeUeTHOE HATYPAJbHOE YUCIO, OOJIbIllee eMUHUTIBI, P = p1ps ... pp — €10 PA3JIOKEHUE

Ha HPOCTBIE MHOJKWTETH (Cpennm HEX MOTYT ObITH W paBHble). Haree, mycts (a, P) = 1. Torma cumeson Hrobu (%)

P1 Pk
a
a) Jokamxure, 970 cuMBOI AK0OH (3) MYJbTUIIHKATHBEH TIO .

OIpeneiAeTCA PAaBEHCTBOM (%) = ( 4 ) . ( 4 ) .
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6) dokaxuTre, 9T0 TP HEIETHOM b (_1) = (—1)17_71. Taxmm obpasom, (_Tl) paper 1, ecoin b = 4k + 1 u paBen —1,
ecim b = 4k + 3.
b2

B) JJokazKnTe, 9TO NPH HEIETHOM b (%) = (—1)T_1. Taxum obpazom, (%) pasen 1, ecm b = 8k £ 1 u paen —1,

ecoim b = 8k + 3.
a—l b—1
r) JokaznTe, 9TO IPU HEYETHBIX B3aNMHO HPOCTHIX ¢ U b (9) (g) =(-1)y=z —=.
Taxum 06pa3oM, ecIi XOTh OJHO U3 Yucesa a u b umeer Bug 4k+1, To ( ) ( ) a B IPOTUBHOM CJIydae (%) = — (g) .

) ABnsercsa aum 74 KBaZpaTUIHBIM BhIdeToM Mo Momaysro 101 7 A 365 mo momymio 1847 7
2. HNokaxwure, uto ecau p = 4n — 1 npocroe u (2k — 1,p) = 1, 10 (n + k(k —1))**~1 =1 (mod p).

2
3. s uncen ,y, Mo MOAY/IIO He IPeBOCXOAAIMX 1, MoKaxKuTe HepaBeHCTBO /1 — 22 + \/1 —y? < 20/1 - (xzﬂ) .

4. JlokazKuTe, 4TO AJ1A TPEYTOJIBHUKA

a) 1/a+1/b+1/¢ > 9r/(25).

b) ab+ ac+ be > 14/38.

5. Da ¢decTuBash BOEHHO-MOPCKOW TecHN mpuriairenbl xopbl w3 100 crpan. Kaxmeii Xop HOJIKEH HCIOJHUTH
TPU MECHU U Cpasy yexaThb HoMoil. O3HAKOMUBIINCEH ¢ TEKCTAMHU TIECEH, OPTaHW3ATOPBI OOHAPY ZKUJIH, UTO KaXKIad MeCHA
ocKOpbUTENBHA 1A OMHOM U3 yyacTBYOINX cTpaH. [lokakuTe, 9T0 OHM MOTYT HA3HAYNTE MOPANOK BHICTYIIEHNH TAKUM
06paz3oM, 9ToOBI HUKOMY HE MPHUILIOCH BRICIYIIHBATE H0JIbIIE TPEX OCKOPOUTETBHBIX [IJif €10 CTPAHBI MECEH.

Cepusi 15. YKopo4deHHAas.

1. Dafitn Bce mapsl (p, ¢) TPOCTHIX YHCEN, IJIA KOTOPHIX 4ucao 2P — | mefuTesa Ha ¢, W CPean MPOCTHIX JenTeseii
qnciaa ¢ — 1 UMelTca TOJBKO uncaa 2, 3, 5 u 7.

2. Daiianre Bce TaKmWe MPOCTHIE ducya p u ¢, 9to 2P + 1 menurcs wa ¢, a 29 + 1 menwurca Ha p.

3. Ilokasark, 9To JI000€E MPOCTOE YUCIIO P ABIAETCHA HEJIUTENEM XOTA OBl OIHOTO UIEHA TMOCIEIOBATEIBHOCTH Gy =
n® —n* — 24n? — 36.

Cepusi 16, pasHOIIepCTHAS

1. DajiguTe Bce HedeTHBIE YHCIa 1, TaKue, 9T0 3" + 1 gequTcsa Ha n.
2. MokaxkuTe, 9T0 TPH JIOOBIX HATYPAIbHHX @ > 1 1 n ¢(a”™ — 1) genutca Ha n.

3. a) Hokaxure, uro npu 0 < ¢ < 1 cnpaBenyinBo HEPABEHCTBO 4 / 79— > 2d, IPUYEM PaBEHCTBO JOCTUIAETCA TOIBKO
npu a = %
a b
6) Hokaxure, 910 ecau a > 0, b > 0, ¢ > 0, 10 Vi tVage T a+b > 2.

|a—b| la—c| + |b—c|
1+a2V/14b62 = /14a2/14c2 14562/ 14c2"
5. (Teopema Ban-Obena). Yepmamst AAy, BBy u CCy tpeyromsanka ABC mepecekatorcsa B omHOli Touke K.

THokazxknre, 9T0 AL = ABl + ’élcé, a) paccMOTpeHneM Itoliazei, 6) ¢ TOMOIIBIO Macc.

KA,

6. A1, As, As, A4, A5, Ag — CepemWHBI CTODOH NIECTHYTOTIbHNKA (B mopsamgke obxoma). JlokaxKuTe, 9TO TOUKH
mepecedeHnsa MeaIuaH TpeyroabHnkos Aj AsAs m Ay A4 Ag coBmamaior.

DycTh JaHa HEKOTOpasd MepecTaHOBKA HATYpPaldbHBIX umces 1, 2, ..., n. Dapa (He 06A3aTETBHO CTOANMK PAIOM)

9HUCes ¢ U j 9TOH MepecTaHOBKI 0OPasyeT uHeepctio, eclii ¢ < j W j CTOUT cJieBa OT .

4. JlokazKuTe HEPABEHCTBO

DepecTaHOBKa JIIOOHIX JBYX M3 TAKAX YNCEN HA3BIBAETCA MPAHCROZUUUET,

B ectectBenHOl paccTaHoBke 1 2 ... n YHCI0 WHBEpPCHI paBHO HYJIO; B obpatHoii n n — 1 ...2 1 — 42_1)

7. (Teopema 06 mHBepcuax). okaxkunTe, 9To n0dad TPAHCIOSNINA MEHAET T€THOCTH THCIIA MHBepcm‘/’I

8. Da MIOCKOCTH 3a7JaH0 GECKOHETHO MHOTO ITPAMOYTOJIBLHAKOB, BEPITHHBI KOTOPBIX PACIoJIaraloTcA B TOYKaX C KO-
opaunaramu (0,0), (0,m), (n,0), (n,m), e m u n — HeJIble TONOKUTETbbHBIE YHCIA. [JOKAKUTE, 9TO CPEIN YKAZAHHBIX
NpAMOYTOJLHMKOB BCETIAa MOYKHO BHIOpPaTh JBa, ONWH W3 KOTOPHIX OyJeT pacnoaraThca BHYTPH JpPyTOTo.

Cepus 17. .
1. g DoJoKUTENbHBIX YUCET &,Y, 7, YAOBJICTBOPAWIINX yciaosuio 22 + y> + 22 = 1, nokakuTe HepaBEHCTBO
T Yy 33
142 + 1+y? + 1422 < 4 -
2. Dabop MOJOKHUTEIbLHBIX TUCEST L1,..., L, YIOBIETBOPAET YCIOBUIO L1 + ...+ &, = 1. DalianTe HamMeHbIIee
3HaYeHNE BBIPAKEHU
L1 T2 Tn
+ + ...+ .
l+zo4+es+... 42, l14+zi+a3+... 42, 14z 4+z2+ .. F 251

3. 3b mereil cTOAT B pAd M JKIYT 3aBTpaka. Bpemsa oT BpeMeHN KaKOR-HUOY Db PEOEHOK MEPENPHITHBAET YEPES CBOETO
cocena (MEPENPHITHY T Cpa3y depes ABYX 00eCCHUIIEBIINI OT roiofa KPyKKOBEI He MOKeT). MoryT iim oHW BEPHYTHCA B
HCXOHOE TOJIOXKEHNE POBHO 3a 239 MPBIKKOB?

4. Yucma 1, 2, ..., 1975 BrImucau®bl B CTPOYKY B MOPANKE BO3PACTAHWA. Ja3pPelIeHO Oparh JOOBIE YeThIPE TUCIA,
CTOANINE PAIOM, U TEPECTABIATH UX B OOpaTHOM mopAake. MOXKHO JH ¢ TOMONIBIO TaKWX OTEPAINil MEPECTABUTH B
obpaTHOM TOpsAIKe Bce Tmea’

5. JlBe okpyKHOCTH KacatoTca B Touke A BHemHuM obpasom. KacartenbHas K OnHON U3 TUX 0ePYyIKHOCTENR B TOUKE
D mepecekaer apyrymo okpyxkHOCTH B Toukax B u C'. [lokaxure, uro AD — b6uccekTpuca BHemnrHero yraa BAC.
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6. Bromcamnaa okpyxuocTh Tpeyrombhuka ABC' kacaercs cropousl BC B Touke M. Touka N nmamerpasibHO
npotuBonogoxkua Touke M. Ioxkaxure, uyro mpamas AN mepecekaeT oTpe3ok B(' B TouKe KacaHWU:A BHEBIHUCAHHON
OKPYKHOCTH.

Cepus 18. IlpomanbpHas.

1. a) Daligure HEHTP TOMOTETIH, MEPEBOIAIIENR TPEYTOIBHIK B €0 CEPEANHHBI TPEYTOTbHUK.

6) (9pamas Diimepa) IJokaxknTe, 9T0 TOUKa MepPeCEUeHNA MEINAH TPEYTONbHIKA JIEKUT Ha OfHOM mpaMoil ¢ opTo-
MEHTPOM ¥ IIEHTPOM ONMUCAHHOW OKPYKHOCTH. B KaKOM OTHOIIEHWH OHA JEJUT COEMUHAONINNA X OTPE3OK?

2. JIBe OKpYKHOCTH KacaloTCd BHENTHUM o0pa3oM. Dpamad nepecekaeT ux B Toukax M, N, P, () mocienoBaTenbHO.
Jokaxute, 9T0 W3 TOYKW KacaHus orpesku M) w N P BUAHBI O yriaMu, cyMMa KOTOpPBIX paBHa 180°.

3. a) Dyers n = 3F . m, tme m me mesmres wa 3. JlokaxmTe, 9TO MAKCUMAIBHAA CTEMEHb TPOWKH, Ha KOTOPYIO
nenurcsa umeso 47 — 1, papna 35t

6) DajinuTe Bce mesbie Yucaa n > 1 Takume, 9to 2" + 1 meauTcsa Ha n2.

4. MozxkHo su moKpacuTh mpaAMOyroabHuUK 123 x 456 B nBa 1BeTa Tak, YTOOBI ¥ KaiKIOW KJIETKH POBHO JBA COCENA
UMeJTH Ipyroi mBeT 7

5. [lokamxmuTe, 9TO

a) cucrema nByx ypashenuii % + 2y? = 22 227 4+ y? = t? He umeer pelleHnii B HATYPAJIbHBIX YHCIAX X, Y, 7, t.

6) cucrema nByx ypasaenuit % + 5y? = 22 5r? + y? = t? He uMmeer pelieHuil B HATYPAJIBbHBIX YUCIAX X, Y, 7, b

B) cucrema aByX ypasaenuit z% +7y? = 22 T2? +y? = 1? umeer GecKoHeUHO MHOTO pellleHHuil B HATYpasIbHBIX YHCIax
X, ¥, z, t.

6. Hano 39-3naunoe Harypasabuoe uncio A. IlokaxwuTe, 4To cylecTByeT Takoe 20-3HauHOE YuC0 B, 9TO HU OIHO
39-3HavHOE HATYpaJIbHOE YUCJIO, MOJydalleecs n3 A mepecTaHOBKOM ero 1mudp, He Aeaurcsa Ha B.

7. DemmnTe B MeBIX YHcAaX ypabHeHHe: 27 + 37 = k2,



