Tpunnare cenbmasi Kuposckast Jlerusiss Muoronpeqverrast Illkosa e 29 utors - 19 urosss 2021 rox

Matboii

8 uroJia

1. UppanuonajbHble YUCIa T U Y TAKOBBI, YTO BCe TPH YucIa xy, r°+vy, y° +x panuonanbbl. Haiimure
BCe BO3MOXKHbIE 3HAUYEHUSI T + Y.

2. Ha okpy:KHOCTHU JIJIMHBI 2N OTMEYEHBbI 21 TOYeK, pasduBaomux eé Ha jgyru jJauabl 1. /Jokaxkure,
49TO cpeu JoObIX n + 1 ayr ¢ gjunamu 1, 2, ..., n + 1 1 KOHITAMU B OTMEYEHHBIX TOYKAX HAMyTCd JIBE,
OJTHA W3 KOTOPBIX COEPIKUTCH B JIPYTOIA.

3. Jlanbr oyoxuTenbHbIe a, b, ¢, d, Takue uto a + b+ ¢ + d = 4. /lokazkuTte HEPABEHCTBO

1+ab 1+bc 14cd 1+da
1+b2¢? + 1+c2d? + 1+d?a? + 1+a2b? =4
4. OKpyKHOCTD, Mpoxosimas depe3 Bepmunbl A u B Tpeyronbanka ABC, mepecekaeT BTOPUYHO €ro
croporbl AC' u BC' B Toukax By u A; coorBercrBenno. Orpesku AA; u BB, nepecekatorcsa B Touke P.
Touka H — mpoeknust P na BC. JlokaxXure, 9T0 OKPYKHOCTH, MIPOXOISINasl Iepe3 CepeInHbl OTPE3KOB
CP, BP u AB npoxoaut depe3 ToUKy H.

5. /Isoe urpator B ciemytontyio urpy. Mveercs jiocka, Ha koTopoit Hanucano uucio 1000, n Kydka
3 1000 comuek. 3a X0/ KaK/blil U3 UIPOKOB (XOJAT 110 OYEPe/Ii) MOMKET JIMOO B3ATh W3 KYUKHU, JIHOO
HOJIOKUTH B Hee He OoJiee b crnimdek (MCXOMHO y 06OMX UTPOKOB HET HU OJHON CIIUYKH), a 3aTeM Ha JIOCKY
3alliChIBAETCS YUCJIO CIUYEK B KydKe ITOC/Ie JJaHHOTro Xo/1a. [IpourpeiBaer ToT, mocje 9bero xoa Ha JI0CKe
MMOSABUTCS y2Ke MMeloleecd Ha Hell uncyio. KTo BeIMrphIBaeT Mpu MPaBUIbHON UT'Pe: HAYMHAIONINN WU €ro
napTHep?

6. Ilycrs z1 = 20,29 = 21,241 = Ty — 1/x, upu x, ve pasuom 0 u 0 unaqe. /JokaszaTh, 9T0 paHo
WJIN TI03/THO B MOCJEI0BATETbHOCTH TTogBUTCA (), 1 HAMTH MHIEKC TIePBOro x;, paBHOTO 0.

7. Ha GeckonevHOi K/1eT9aToil IJIOCKOCTH B KaXK 01 KJIETKE 3alliCaHO palnoHa/bHoe Yrcio. V3BecTHO,
9TO cymiecTByeT durypa u3 20 KJIeTOK Takas, 9TO JJId JIO0ro €€ pacloJIOKEeHHs Ha ILJIOCKOCTH, CyMMa,
YUCE/T B HAKPBITHIX KJIETKAX MOJI0KUTeIbHA. [lokaxkuTe, 94T0 /1151 1100011 (hUrypbl n3 21 KJIETKH CYIIEeCTBYET
€€ pacIojIoyKeHne Ha MJIOCKOCTH TaKoe, YTO CyMMa YHCe/I B HAKPBITHIX KJIETKaX OYIET MOJOKUTETbHA.

8. Y desoBeka ectb 20 YaleK, BHICTPOEHHBIX B P/, IyCTON MENTOK U HEOTPAHMYEHHbIH 3a11ac KaMeITKOB.
B nagaJie B KaxK10i1 JaIike JIEZKUT 110 OJJHOMY KaMellKy. KarKJIbIM X0JI0M 9eJI0BEK MOXKET COBEPIIUTH OJIHO
U3 JIBYX JACHCTBUN:

(i) U3bATH OJIUH KaMeIleK U3 JIIo0O0# Jaliku, KpoMe MOC/IeIHE, U JJ00aBUTh B CJIEIYIONLYIO YalllKy JIBa
KaMeIKa;

(ii) U3bATh OJMH KaMeIlleK U3 JII000# Jalllky, KpoMe IIOCIeIHeil, W IIepeIoKUTh OAUH KaMeIleK U3
CJICIYIOIE YalllKi B MEIIOK.

Nrpa zakaHunBaeTcst, KOrJia 9eJI0BeK He MOXKET ¢Jjies1aTh X01. Kakoe HanboJIbIee KOJIMIeCTBO KaMEITKOB
MOKET OKA3aTbCsl B MeIKe K 9TOMY MOMEHTY?

9. Haﬂ,ZLI/ITe BC€ HaTypaJIbHbIC 9UCJIa 11, IIPU KOTOPBIX YUCJIO 5™ — 1 apysieTcs IIPOU3BEJCHUEM YE€THOI'O
KOJIM9eCTBa IIOC/JI€JOBATE/IbHBIX HATYPaJIbHBIX YUCEJI.

10. Touka M — cepemuna cropoubl BC' tpeyronbanka ABC. Ha ero croponax AB u AC' BbIOpanbl
coorBercTBenHo Touku E u F. llpambie BF u C'E nepecekatorcs B Touke K. Ilpsmas, mpoBemennas
gepe3 C' mapasnenbio AB, u upsimasi, mpoBeieHHas Yepe3 B mapasiensno C'E, nmepecekairorcst B ToUke L.
[Ipsivbie AM u C'L nepecekarorcs B Touke N. Jlokaxkure, aro KN || F'L.
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1. UpparuonabHble YUCIa T U Y TAKOBbBI, YTO BCE TPU THUCJIA T, x? +v, y2 ~+ 2 panuonabubl. Haiture
BCE BO3MOXKHDBIC 3HAYCHUA T + Y.

2. Ha okpy:KHOCTH JIUIMHBI 21 OTMEYEHBI 21 TOYEK, pa3dmBaionux eé Ha jayru Jjuabl 1. /okaxure,
9TO cpesin JoObIX N+ 1 ayr ¢ gymuamu 1, 2, ..., n + 1 ¥ KOHITAaMU B OTMEYEHHBIX TOYKAX HaiIyTCsd JIBE,
0JIHa M3 KOTOPBIX COMIEPXKUTCS B JAPYTOM.

3. Jlanbl noyioxkuTeIbHBIE A, b, ¢, d, Takue UT0 @ + b+ ¢ + d = 4. JlokazkuTre HEPABEHCTBO

14ab 1+bc 14cd 1+da
14b2¢2 + 14-c2d? + 1+d2%a? + 14+a?b? >4
4. OKpYKHOCTD, Mpoxo/isias depe3 Bepinuabl A u B Tpeyronbanka ABC', nepecekaeT BTOPUYHO €ro
cropoubl AC' u BC' B Toukax By n A; coorBerctBenno. Orpesku AA; nu BB nepecekaiorcs B Touke P.
Touka H — mpoeknus P na BC. JlokaxXure, 9T0 OKPYKHOCTH, MTPOXOISINasl Iepe3 CepeInHbl OTPE3KOB
CP, BP u AB npoxoaut depe3 ToUKky H.

5. /Isoe urpator B ciemytontyio urpy. Mmeercs jocka, Ha kKoTopoit Hammcano uncio 1000, n Kydka
3 1000 cnmyek. 3a X0/ KaxK/Iblil U3 UIPOKOB (XOAAT 110 OYepei) MOMKET JIMOO B3ATh W3 KYy4KHU, JIHOO
MOJIOXKUTE B Hee He GoJiee b crimuek (MCXOMHO Y 000MX UTPOKOB HET HU OJIHO CIIMYKK), & 3aTeM Ha JOCKY
3alMChIBAETCS YHUCJIO CIIMYEK B Ky4Ke T0C/Ie JaHHOrO Xoja. [IpourpeiBaer ToT, 1mocse 9bero xojaa Ha JJOCKe
MTOABUTCH y2Ke nMerorieecs Ha Heil aucso. KTo BeIMIphIBaeT Mpu MPaBUIbHON Urpe: HAUYUHAIONINN U €0
napTHep?

6. Ilycrs z1 = 20,29 = 21,241 = Tp—1 — 1/x, upu z, He paBuom 0 u 0 unaqe. Jokaszarh, 9T0 paHO
WIN TIO3/THO B TIOCJIe/IoBaTeIbHOCTH TtogBuTed 0, 1 HATH MHJEKC IepBoro x;, paBHoro (.

7. Ha 6eckonevHoli KJIeT49aTO IJIOCKOCTU B KAXKJION KJIeTKe 3alicaHo parroHabHoe Jucyo. zsectHo,
4TO cyiecTByeT durypa n3 20 KJIeTOK Takas, 9TO Jijid JIOO0TO €€ PACIOJIOKEHUs Ha IJIOCKOCTH, CyMMa
qrcesT B HAKPBITHIX KJIETKaX MOJIoKUTeIbHA. /JlokaxKuTe, 14To 114 JI000i (purypst n3 21 KJIeTKu CymecTByeT
e€ pacrojIoyKeHne Ha MJIOCKOCTH TaKoe, UYTO CyMMa, YHCe/I B HAKPBITBIX KJIETKaX OYIET MOJIOKUTEIbHA.

8. VY gestoBeka ectb 20 YallieK, BLICTPOECHHBIX B PsiJl, IyCTON MEITOK U HEOTPAHMYEHHBIH 3aI1ac KaMeITKOB.
B nagaJie B KaxK 1011 JaIike JIEZKUT 110 OJJHOMY KaMellKy. KarKJIbIM X0I0M YeJI0BEK MOYKET COBEPIIUTH OJIHO
U3 JBYyX AefCTBUIA:

(i) U3bATH OJIUH KaMeIleK U3 JII000# Jaliku, KpoMe MOoc/eIHel, U JJ00aBUTh B CJIELYIONLYIO YalllKy JIBa
KaMeEIIKa;

(ii) U3bATHh OJWH KaMeIleK U3 JI00O0H YalllKe, KpoMe IOCTeIHE, W IepeoKUTh OJNH KaMelleK W3
CJICJIYIOIIEHA YalllK B MEIIOK.

Nrpa 3akaHunBaeTcst, KOrJa 9eJI0BeK He MOXKeT ¢jles1aTh X011, Kakoe HanboJIbIee KOJIMIeCTBO KaMEITKOB
MOKET OKa3aThCsl B MeIKe K 9TOMY MOMEHTY?

9. Haiiyure Bce HATYpaJIbHBIE YHUCIa N, TTPU KOTOPBIX YUCIO0 5" — 1 gaBjIgeTcsd MpOU3BeJIeHIEM YeTHOTO
KOJIMIECTBa IOCJIE/I0BATETBHBIX HATYPAJTbHBIX THCE].

10. Touka M — cepemuna cropoubl BC' Ttpeyronbanka ABC. Ha ero croponax AB u AC' BbIOpanb
coorBercTBeHHO TouKu E u F. llpambie BF u C'E nepecekatorcss B touke K. Ilpsimasi, mpoBemennast
qepe3 C' mapastenbHo AB, u npsiMasi, IpoBeieHHas depe3 B mapasnenbio C'E, nmepecekaiorcst B ToUke L.
[Tpsivibie AM u C'L nepecekarorcs B Touke N. Jlokaxkure, aro KN || F'L.



