Jleaoyamuwiii mamemamu4ecKuti mypHUp CmapulekiaccHUKO8
“Kybox namamu A.H. Koamozoposa™

Kazanw, 25 okmsabps — 1 nosiops 2016 2cooa
IepsBbiii Typ 27.10.16. Boicas iura.

1. JlaHbl BBIMYKJIBIA MHOTOTPAHHUK M TO4YKa X BHyTpH Hero. O003HaYuMM uepe3 a KOJMIECTBO IPaHei,
MEePICHIUKYJSIP Ha KOTOpbIe M3 X TOTANAET CTPOTO BHYTPh TI'paHu; 4depe3 b — kommdecTBO pedep,
MIEPICHANKYJSIP Ha KOTOpble W3 X MOMaaaeT CTPOro BHYTpPb pelpa, U 3TOT MEPHeHAUKYIsp oOpa3yer
OCTpBIC YIJIbI C TPAHSAMH, CXOJSIIMMICS B 3TOM pedpe; depe3 C — KOJIMIecTBO BepimH A, Bce pédpa
13 KOTOPBIX 00pa3yroT OCTphlie yriibl ¢ oTpe3koM AX. Jlokaxkure, uro a—b+c= 2.

2. Halinure manmmesslnee HarypaibsHOEe N > 1, 11t kotoporo (N—1)! gemurcs Haneno Ha N33,
Typ p

3. 'oposa HEKOTOPOI CTpaHbl COEAMHEHbI JTOPOraMHM (Kaxaas J0pora COeIUHsIeT pOBHO JBa FOpO/a)
TaKk, 4TO W3 JIOOOro ropojaa B JOOOW MOXKHO MpoexaTh €JIMHCTBEHHBIM 00pasom. HekoTopwie 3
TOPOJIOB 3TOM CTpaHbl SABJISAIOTCS cmpame2uyecKuMu; KaxKIbliA TOPOI, JIEKALMNA Ha IMyTH MEXKIY IBYMsI
CTpaTeTMueCKUMH TOPOJIaMHU, TIOAACPKUBACT PATUOCBA3h XOTS OBl C OAHUM W3 HUX. JlOKaxure, 4TO
HaligyTcst JBa COCEOHMX TOpoJa, B OOBEAMHEHWHM TOJJEP)KHBAIOIINE DPAJAMOCBSI3b CO BCEMU
CTpaTeTMYECKUMH TOpOJaMU (CUMTAETCS, YTO CTPATETMUECKUH TOPOJ TMOJJIEPKUBACT CBSI3b CaM C
coboi).

4. ]JluaroHamu BBIOyKIOro ueTbipexyroijbHuka ABCD, He wuMmeromiero mnapauiefbHbIX CTOPOH,
nepecekarotcsi B Touke L. [Ipsmas, npoxoxasmias depe3 L u oOpasyromias paBueie yrisl ¢ AB u CD,
MepeceKaeT 3T CTOPOHBI B Toukax X W Y cooTBeTcTBeHHO. lIpsimasi, mpoxoxsiias uepe3 L wu
ob6pasyromras paBaeie yribl ¢ BC u AD, mepecekaeT 3tu ctoponsl B Toukax U m V cooTBeTCTBEHHO.
Hoxaxwure, uto eciau AX > AV, to BX > BU.

5. Jawo mHarypanpHoe 0. Pasmmubble moamHokecTBa At A2, ..., An, By, ..., Bk MHOXecTBa
D={1,2,...,d} TakoBbl, 4TO JUI JIFOOOTO HEMYCTOrO MOJMHOXecTBa X MHOXecTBa D HaWnmércs
¢IMHCTBEHHas mapa uHaekcoB (i,]) Takas, uro X = AiABj. Halinure Bce Bo3MmoskHbie mapel (N, K).

(HamomamM, 1uto AA B — 3T0 MHOKECTBO BCEX AJIEMEHTOB, JICXKAITUX POBHO B OJTHOM M3 MHOXECTB A
uB.)

6. Haiinure Bce Qpynkmmu f : R — R Takue, uro f(x+y)+f(X)f(y) = x2y2+2xy npu Bcex X,y eR .

7. Ilycte N > 3 — HarypanbHOe yucio. B kBagpaTHON Tabiuie NxN M3HAYAIBHO CTOAT HYJIH. 3a XOJ
pasperractcsi BbIOpaTh B Tabmwie kBampar (N—1)x(n—1), mpuOaBuTh K HEKOTOPHIM YHCIAM B 3TOM
KBajjpare MO €IUHUIIC U BBIYECTh [0 €AMHUIIE U3 BCEX OCTAIbHBIX YHMCEI B 3TOM KBaapate. [Ipu xakux

N depe3 HeCKOJbKO TAKMX XOJIOB MOYKHO TOJIYyYHTh TaOJHMIly, B KOTOPOH BCTPEYAIOTCS BCE YMCIIA
1,2,...,n%?

8. Jlaubl HeoTpuiaTeNbHbIE Ywciaa 4&,...,a,0,...,0, u BemecrtBennple umcma C,...,C,,d,,...,d

A n-

n n

JIOK&KHTE, UTO anzn:cicj min(ai,aj)+znlzn:didj min(b;,b;) >2> > c.d, min(a;,b,).

i1 -1 i1 -1 i1 j1
9. BrimcaHHas OKpYXHOCTh (© paBHOOeApeHHOTO TpeyroybHuka ABC kacaeTcs ero paBHBIX CTOPOH

AB, BC u ocnoBanmst AC B toukax P, Q m R coorBerctBenno. Otpesku AQ m CP moBTOpHO

MePEeCcEeKal0T OKPYKHOCTh ® B Toukax K m L cootBeTcTBeHHO. Jlokaxure, uTo oTpe3ok KL memwmrcs
otpeskamu PR u QR Ha Tpu paBHBIE YacTH.

2
s n 0ln

10. JInst Kak10ro HaTypalbHOTO N JTIOK&KUTE PaBEHCTBO Z(Zk -1 [E} = Z{E} .
k=1 k=1



Jleaoyamuwiii mamemamudeckutl mypHup CmapuekiacCHUKos8
“Kybox namamu A.H. Koamozoposa™

Kazanw, 25 okmsabps — 1 nosiops 2016 2cooa
IepBoiii Typ 27.10.16. IlepBas aura.

1. /laHbl BBITYKJIBIN N-yTOJLHUK U TOUKa P BHYTpu Hero. Pycnan ommycTui1 neprneH uKysipbl Ha
BCE IPSIMBIE, COJIEPIKAILUE CTOPOHBI N-YTOJbHUKA, U MOCUYUTAT KOJMYECTBO CTOPOH AB, mms
KOTOPBIX MEPIIEHANKYJISIP Yl BHYTpb oTpe3ka AB. Jluma nocuuran konnyecTso yriaos A n-
YTrOJbHUKA, J1J11 KOTOPBIX Iyd AP aemut yroi A Ha 1Ba ocTphIX yria. Jlokaxure, uto Pycnan u
Jluma moJTydusiv iBa paBHbIX YUCTIA.

2. Halinute Bce HATypabHBIC YUCJIA &, 111 KOTOPBIX BRITIOJTHAETCS CICYIOIIEe YCIOBHE: I
MH000Tr0 HATYpaIbHOTO YKcia N aucio 4(a™+1) saBnsgercs KyOoOM HaTypalbHOTO YHCIIA.

3. 'opoaa HEKOTOPOI CTpaHbl COSAUHEHBI TOPOTaMH (KaXKasi 1Opora COeAUHSIET POBHO J1Ba
ropojia) Tak, 4To U3 JHOOTO ropoja B JHOOON MOKHO MpPOeXaTh €IUMHCTBEHHBIM 00Pa3oM.
HekoTopseie u3 ropo10B 3TOM CTPaHBI ABJISIKOTCS CMPame2uiecKuMu ; KaK bl TOPOI, JIEKAIIN
Ha MyTH MEXAY ABYMs CTPAaTETMYECKUMU rOPOIaMH, MOAACPKUBAET PAAUOCBSI3b XOTA ObI C
OOHUM W3 HUX. JloKaKWTe, YTO HAWIYTCA JBa COCENHMX TOpoJia, B OO0BEIUHECHUH
MOAAECPKUBAIONINE PAJAUOCBA3h CO BCEMH CTPATErMYECKUMH TOpOJaMH (CUMUTAETCS, YTO
CTpaTeru4uecKuii ropoJ Mo IEPKUBAET CBSI3b CaM € CO00I).

4. JlnaroHaym BBIMYKJIOTO YeThIpexyronbHuka ABCD, He mMerortiero mapamuienbHbIX CTOPOH,
nepecekaroTcs B Touke L. [Ipsimas, mpoxossiias yepes L u odpa3zyromias paBHbie yTibl ¢ AB u
CD, nepecekaet 3Tu cTOpoHbI B TOuKax X U Y cooTBeTcTBeHHO. [Ipsimas, mpoxopsimas uepes L
u obpazyromas paBubeie yrasl ¢ BC u AD, mepecekaer 3t cTopoHbl B Toukax U u V
COOTBETCTBEeHHO. Jlokaxkute, uTo ecim AX = AV, To BX = BU.

5. TloBepxHOCTh KyOHKa 5x5x5 OKJIeeHa B OJIMH CJIOM YrojKamMu H3 Tpex KieTok. Kakoe
HAaUMEHBIIIEE YHCJIO YTOJIKOB MOKET OBITh TIEPErHyTO Yepe3 peéopa?

6. Haiinure Bce pynkmuu f:R — R takue, uto f(x+y)+f(X)f(y) = x2y2+2xy npu Bcex x,yeR.

7. Ilycth N > 3 — HaTypasibHOE unciio. B kBaapaTHO# Tabiuile NXN U3HAYAILHO CTOST HYJIH.
3a xoj pazpemaercst BbIOpaTh B Tabimie kBaapar (N—1)x(n—1), nmpuOaBuUTh K HEKOTOPHIM
YHCJIaM B TOM KBaJIpaTe M0 €IUHUIIC U BBIYECTh 110 €AMHULIE U3 BCEX OCTALHBIX YUCET B STOM
kBagpare. [Ipu kakux N yepe3 HECKOJILKO TAKUX XOJ0B MOXHO MOJyYUTh TaOJHUILY, B KOTOPOU
BCTpeUaroTCABceuncnal, 2, ..., n2?

8. Jlanbpl HeoTpHUIATENbHBIC YUCIA a1, 82, ... , Ay M BEIIECTBEHHbIC uncia b, by, ..., by
n n
Jloxaxure, uto > bb, min(a,a;)>0.

i=1 j=1

9. BrincanHast OKpy>KHOCTh ® paBHOOEAPEHHOTO TpeyrojpbHuka ABC kacaercst ero paBHBIX
ctopon AB, BC u ocroBanus AC B Toukax P, Q u R cootBerctBerHo. Otpe3ku AQ u CP

MOBTOPHO MEPECEKAIOT OKPYKHOCTh ® B Toukax K u L coorBercTBeHHO. JlokaxuTte, 4To
otpe3ok KL nemurcs otpeskamu PR 1 QR Ha Tpu paBHbIe yacTu.

10. PemmTe B BEIECTBEHHBIX YUCIIAX X, Y, Z CUCTEMY YPaBHEHUU X+Y+Z = 2, XyzZ = 2(Xy+Yyz+2X).



Jleaoyamuwiii mamemamudeckutl mypHup CmapuekiacCHUKos8
“Kybox namamu A.H. Koamozoposa™

Kazanw, 25 okmsabps — 1 nosiops 2016 2cooa

IlepBblii Typ 27.10.16. Bropas jura.

1. JlaHbl BBIMTYKJIbINM N-yTrOJBHUK U Touka P BHyTpu Hero. Pycian onmycTun neprneHanKyssipbl
Ha BCE NMPSAMBbIE, COJIEpKAIEe CTOPOHBI N-yTOJIbHUKA, U IOCUYUTAI KOJIMYECTBO CTOpOH AB, 1yist
KOTOPBIX NEPIIEHIUKYIISIP yiajd BHYTpb oTpe3ka AB. J[uma nocuuran koim4yecTBo yrios A n-
YTOJbHUKA, 7151 KOTOpbIX Tyd AP nemut yrost A Ha 1Ba ocTpbix yria. [JJokaxute, uto Pycian
u J[uMa noaydusau 1Ba paBHbIX YHCIIA.

2. IloBepxHOCTH KyOMKa 5x5x5 OKJICeHa B OJWH CJIOW yrojikaMu U3 Tpex KieTok. Kakoe
HauMEHBIIIEE YHCJIO YTOJIKOB MOXKET ObITh IEPETHYTO Yepe3 péopa?

3. Jlanpl HeoTpHUIATEIbHBIC YUCIA a1, 82, ... , &y ¥ BEHIECTBEHHBbIC uyucia bi, by, ..., bn

JlokaxkuTe, 4To Zzbibi min(g;,a;)=0.

i=1 j=1

4. HalimuTte BCce HaTypalbHBIC YUCTA &, A1 KOTOPBIX BBITIOJIHSACTCS CIICAYIOIIEE YCIOBHUE: T
J000T0 HATYpaIbHOTO YKcia N uucyo 4(a™+1) saBisgercs KyOoM HaTypaJIbHOTO YHCIIA.

5. BrimcanHas OKpy»XHOCTh ® paBHOOeApeHHOTO Tpeyroapanka ABC kacaercst ero paBHBIX
ctopon AB, BC u ocHoBanusit AC B Toukax P, Q u R cootBerctBenHo. Otpesku AQ u CP
MMOBTOPHO MEPECEKAIOT OKPYKHOCTh ® B Toukax K u L cootBercTBeHHO. O003HAYMM TOYKU
nepeceuenust 0Tpe3koB PR u QR ¢ KL uepe3 X u Y. [Ipoamim otpe3ok KL go nepeceuenus co
ctoponamu Tpeyroisarka ABC B Toukax Z u T. JlokaxkuTe, 94T0 OTpe30K ZT AEMUTCS TOUKaMr
K, L, X1 Y Ha Th paBHBIX YaCTEH.

6. B psig cTosiT ManbuMK U JeBOYKHU. VI3BECTHO, UTO JJIsI JIFOOBIX JBYX JEBOYEK KaXKIbIiA
peOCHOK, CTOSIIIMN MEXIY HUMU, IPY>KUT XOTs ObI ¢ OAHOM U3 HUX. JJoKaxuTe, 4TO HAlyTCs
JIBa COCEHHUX peOeHKa, KOTOPbIE€ B COBOKYITHOCTH JIPY’KaT CO BCEMHU JIEBOYKAaMU (CUUTALTCH,
YTO PEOCHOK IPYKUT C CAaMHUM COOO0).

7. [an natuyronsauk ABCDE, onucanHbIi 0KOJI0 OKPYKHOCTH ¢ IIeHTpoM | u panuycom 1.

UzBectho, uto LEAB = ZEIA =90°, a tpeyronmbauk DIC — paBHocTOpoHHMIA. Haiinure
miomaas nsatuyroisanka ABCDE.

8. PemmTe B BEIIECTBEHHBIX YUCJIAX X, Y, Z CACTEMY YpaBHEHHUU X+Yy+Z = 2, Xyz = 2(Xy+yz+2X).

9. Ilo 3akoHaM cTpaHbl AHYYpHUH TeNePOHHBIE HOMEpa BCEX A00OHEHTOB JIOJKHBI COCTOSTH U3
10 HeHyneBBIX UMD, a y JTFOOBIX IBYX aODOHEHTOB HOMEpa JOJDKHBI Pa3INdaThCs XOTS ObI B
IBYX 1udpax, 100 POBHO B OTHOM mudpe, HO X0TsA ObI Ha 2. Kakoe HanbobIIee KOJINIECTBO
Tene(OHHBIX HOMEPOB MOYKET OBITh B AHUYpHH?

10. Cpenun MmaTeMaTUKOB, 3aHUMAIOIIXCS (prIocoduet, Kaxablii YeTBEPTHIA — CIIOPTCMEH.
Cpenn unocodoB, 3aHUMAIONMXCS CIIOPTOM, KaXAbIM TATHIA — Marematuk. Cpemu
CIIOPTCMEHOB, 3aHUMAIOIINXC I MATEMATUKOH, Kax bl TpeTril — (rutocod. Punnocod Cepéxa
OYEHb HWHTEpEecyeTcsi MareMarukod. MaremaTnkoB, (WIOCOGOB U  CIIOPTCMEHOB,
3aHUMAIONIMXCS TOJBKO CBOMM BHJOM, NOpoBHY. Koro Oouiblie BceX: MAaTeMaTHKOB,
¢bunocodoB uIM CIOPTCMEHOB?



Heaoyamwiii mamemamuyueckuti mypuup cmapuexnacciukos “Kyooxk namsmu A.H. Konimoeoposa™
Kazanw, 25 okmsabps — 1 nosops 2016 2cooa

IlepBbiii Typ 27.10.16. Boicmas roHuopckasi Jura.

1. Jokaxure, 4TO AJis1 IFOOOTO HATYpalbHOTO N > 1, CBOOOTHOTO OT KBaJpaToOB, CYIIECTBYIOT TaKUe
IPOCTOE YHUCIIO P U IIEJIOE YUCIIO M, 4TO N ACIUICSA Ha P, a P>+PpmP resmrcst Ha N.

2. BrimcaHHasi OKpYXHOCTh ® paBHOOeapeHHOTO TpeyroibHrka ABC KkacaeTcsi ero paBHBIX CTOPOH
AB, BC u ocnoBanmst AC B toukax P, Q m R cootBerctBenno. Otpesku AQ m CP moBTOpHO

MepeCeKaroT OKPYKHOCTh B Toukax K u L cootBerctBeHHo. Jlokaxure, uto oTpe3ok KL memmrcs
orpe3kamu PR u QR Ha Tpu paBHble yacTu.

3. IonoxwurenpHple uncia @, b, ¢ ynonetBopsioT yciaoBuo abc = 1. Jlokakure HEpaBEHCTBO

a b c

+ + >1.
a+b+1 b+c+1 c+a+l

4. JlvaroHamu BBIIYKJIOTO uyeThlpexyroibHuka ABCD, He wuMeromiero mapauielbHbIX CTOPOH,
nepecekarotcss B Touke L. Ipsamas, npoxomsimias depes L u oOpasyromas paBubie yriasl ¢ AB u CD,
MepeceKaeT 3T CTOpOHBI B Toukax X W Y cooTBeTcTBeHHO. lIpsimasi, mpoxonsimas depe3 L u
oOpasyromras paBaeie yriel ¢ BC u AD, mepecekaet 3tu ctopoHbl B Toukax U u V COOTBETCTBEHHO.
Hoxaxwure, uto ecim AX = AV, To BX = BU.

5. BHyTpu BBIMyKJIOTO MHOTOYTOJIbHHKA JaHa Touka [. CTOpPOHY MHOTOYTOJIbHUKA Ha30BEM Xopoutell,
€CJIM OCHOBAaHWE TEPICHAMKYJIpa W3 TOYKM | Ha 3Ty CTOPOHY HAXOJIUTCS CTPOTO BHYTPH ITOMH
cTopoHel. Bepmmny A Ha3oBEM xopoweti, ecmu o0a yria, Ha KOTOpbIe pa3OMBacT yron
MHOTOYTOJIbHHKA TIpU 3TOH BepiinHe OTpe3ok AT, SBISIOTCS OCTPhIMU. JlOKaXHUTE, YTO KOJIMIECTBO
XOPOIIUX CTOPOH PaBHO KOJHYECTBY XOPOIIUX BEPIIHH.

6. ['opoa HEKOTOPO# CTPaHBI COENHMHEHBI TOPOTaMU (KaX[Ias JOpora COSIUHSIET POBHO J[Ba TOPOJIA)
TaK, 4TO U3 JIIOOOTO ropoja B 000N MOKHO MpoeXaTh €JMHCTBEHHbIM oOpa3zoMm. Hekotopele m3
TOPOJIOB ATOHM CTpaHbl SBISIIOTCS CHpame2udeckumu, i KOKIBIA TOPOJI, JIeKANIMA Ha TyTH MEXITY
JIBYMSI CTPaTETMMECKUMHU TOPOJAaMH, TOJJICPKUBACT PATUOCBAI3h C KAKUM-HHOYAb W3 HUX (WK C
oboumu). Jlokaxure, 4TO HAMAYTCS JBa COCEIHUX TOpOJa, B OOBEAMHEHHM TOIACPKUBAIOLINE
pPamuoOCBsI3h CO BCEMH CTpPATETMIECKHUMU TOpoJamMu (CUMUTAeTCs, YTO CTpaTerHuecKuid TOpoJl
MOIJICPIKUBACT CBS3B CaM C CO0O0i).

7. Ilycte N1 K < 6N — HaTypansHBle 4uciaa. B kBagpaTHOi TaOimiie 6NX6N M3HAYAIBLHO CTOSAT HYJIH.
3a xoJ paspemiaetcsi BbIOpaTh B Tabimue kBagpar KxK, mprOaBUTh K HEKOTOPHIM YHCJIAaM B 3TOM
KBaJIpaTe IO €JUHUIIE W BBIYECThH MO EMHHUIIE W3 BCEX OCTANBHBIX YHCEI B 3TOM KBaapare. [Ipu kakom
HanOoJbIIeM K 4epe3 HECKOJBKO TaKUX XOJOB MOYKHO TNOJyYUTh TaOJMIly, B KOTOPOH BCTPEYAOTCS
Bceyucna 1,2, ..., 36n2?

8. Ilo 3akoHaM cTpanbl AHdyprH Telie(hOHHBIE HOMEpa BceX aOOHEHTOB JIOJDKHBI COCTOSTH W3 10
HEHYJIEBBIX IWM(pP, a y JIHOOBIX JBYX aOOHEHTOB HOMEpPA JOJDKHBI pa3jMdarbCs XOTs OBl B JBYX
g pax, MO0 POBHO B OJTHOU 1mdpe, HO X0Ta Obl Ha 2. Kakoe HanboJbIIIee KOJMIECTBO Teae()OHHBIX
HOMEPOB MOKET OBbITh B AHUYpUH?

9. Haiinure Bce HaTypasibHbIE 4MCIa @, 111 KOTOPBIX BBIIOJIHIETCS CIEAYIOIIEe YCIOBUE: NI IF0OOT0
HaTypaJlbHOTO 4ucya N gyucio 4(a"+1) snsieTcs KyOOM HaTypaJbHOTO YHCIIA.

10. Cpenu mMaTteMaTuKoB, 3aHUMAOIIUXCS ¢uiocopuel, Kaxaplii 4eTBEPTHII — crnoprcMeH. Cpeau
¢wiocooB, 3aHUMAIOIIMXCS CIOPTOM, KaXKABIA ISIThIA — Marematuk. Cpeau CHOPTCMEHOB,
3aHUMAIOIIIMXCSI MAaTEMAaTUKOM, Kaxnblil Tpetuii — guiocod. @unocod Cepéxa odeHb HHTEPECYETCS
MareMaTukoil. MaremarnkoB, (uiI0co(oB M CHOPTCMEHOB, 3aHUMAIOIIMXCS TOJILKO CBOWM BHUIIOM,
nopoBHy. Koro 60sb11e Bcex: MareMaTukoB, Gpuwioco(oB Wi CIIOPTCMEHOB?



Jleaoyamuwiii mamemamudeckutl mypHup CmapuekiacCHUKos8
“Kybox namamu A.H. Koamozoposa™

Kazanw, 25 okmsabps — 1 nosiops 2016 2cooa
Iepsobiii Typ 27.10.16. [lepBasi IoHMOpPCcKAas Jaura.
1. JIokaxxuTte, 4TO JJ1s1 JIIOOOTO HATYpaIbHOTO N>1, CBOGOIHOrO OT KBaAPaToOB, CYIIECTBYET
TaKUe MPOCTOE YUCJTIO P U TEJI0€ YUCTI0 M, YTO N IETUTCS Ha P, a P2+PMP genuTcs Ha N,

2. Briucannasi OKpyXHOCTb ® paBHOOeApeHHOTO TpeyrojibHuka ABC kacaercsi ero paBHBIX
ctopon AB, BC u ocroBanus AC B Toukax P, Q u R cootBerctBerHo. Otpe3ku AQ u CP

MOBTOPHO MEPECEKAIOT OKPYKHOCTh ® B Toukax K u L cooTBercTBeHHO. JloKaxwuTe, 4TO
otpe3ok KL nenurcest otpeskamu PR 1 QR Ha Tpu paBHBIE yacTy.

3. [onoxwutensHbie yncia a, b, ¢ ynosierBopsitot ycinoButo abc = 1. Jlokaxute HEpaBEHCTBO

a b c
+ +
a+b+1 b+c+1 c+a+l

>1.

4. Nan natuyronsHuk ABCDE, onrcanHbIi OKOJIO OKPYXKHOCTH € IeHTpoM | u paguycom 1.
W3zBectho, uto LEAB = ZEIA =90°, a tpeyronbauk DIC — paBHocToponHuii. Haiinure
miomaas nsatuyroisanka ABCDE.

5. BHyTpH BBINYKJIOTO0 MHOTOYTOJIbHUKA JJaHa Touka [. CTOpOHY MHOTOYTOJIbHUKA HA30BEM
Xopouteti, €clii OCHOBAHUE NIEPIICHIUKYIISAPA U3 TOUKU | Ha 3Ty CTOPOHY HAXOAUTCS CTPOrO
BHYTpHU 3TOM CTOpOHBI. Bepuny A Ha30BEM xopouweti, eciii 00a yria, Ha KOTOpbIE pa30uBacT
YroJ MHOTOYTOJbHHUKA NPU 3TOW BepmmHe yd AT, sABIAIOTCSA OCTpbIMU. JloKaxuTe, 4To
KOJIMYECTBO XOPOIIMX CTOPOH PABHO KOJTUYECTBY XOPOIINX BEPIIIHH.

6. B psig CTOST MaIb4YUKUA U JI€BOYKU. MI3BECTHO, YTO JJIsl JIIOOBIX ABYX JE€BOUYEK KaXKIbIN
peOCHOK, CTOSIIIMN MEXIY HUMU, IPY>KUT XOTs ObI ¢ OAHOM U3 HUX. JlOKaxuTe, YTO HAWTyTCs
7IBa COCETHUX peOeHKa, KOTOPbIE B COBOKYIHOCTHU JIPYKaT CO BCEMH JIEBOYKAMU (CUUTAETCH,
YTO PEOCHOK JIPY>KUT C CAaMHUM COOO0M).

7. Ilyctb N > 5 — HarypanbHOE uKcio. B kBaaparHo#t Tabimie NxN U3HAYaIbHO CTOSIT HYJIH.
3a xo0;1 paspemiaercsi BhIOparh B Tabiwmie kBaapar (N—1)x(n—1), npubaBUTh K HEKOTOPHIM
YHUCJIaM B 3TOM KBaJpare 10 €IUHUIIC U BBIUECTb 10 SIUHUIIC U3 BCEX OCTAIbLHBIX YUCET B
sToM KBazpare. [Ipu kakux N depe3 HECKOJbKO TAKUX XOJO0B MOKHO MOJYYUTh TAOIHUILy, B
KOTOpPOM BCTpeJaroTcsi Bceuncna 1, 2, ..., n2?

8. Ilo 3akonam ctpanbl AHUypuH TeaeQOHHbIE HOMEpPa BCeX aDOHEHTOB 10JKHBI COCTOSITh U3
10 HenyneBbIxX 1P, a y MHOOBIX ABYX aODOHEHTOB HOMEPA JIOJHKHBI Pa3JinyaThCsi XOTs Obl B
AByX udpax, o0 poBHO B 01HOM udpe, HO X014 Obl Ha 2. Kakoe HanOosIb11Iee KOJIMYECTBO
Tesne()OHHBIX HOMEPOB MOXKET ObITh B AHUYpHUHN?

9. Pemmre ypaBHeHHE B IPOCTHIX UUCax: P+p2+p3+p*=q!.

10. Cpenun MmaTeMaTuKOB, 3aHUMAIOIIMXCS (PUI0COpUEH, Kaxkablii YeTBEPTHIA — CIIOPTCMEH.
Cpenu ¢unocodoB, 3aHUMAIOMIMXCS CIOPTOM, KaXAbIM MAThIM — MareMatuk. Cpemu
CIIOPTCMEHOB, 3aHUMAIOIINXC S MAaTEMAaTUKO M, Kax Al TpeThil — (utocod. Dunocod Cepéxa
OYEHb HWHTEpEeCcyeTcsi MareMaTukol. MarematukoB, QUIOCOPOB U  CHOPTCMEHOB,
3aHUMAIOIIMXCS TOJIBKO CBOMM BHAOM, TOpoBHY. Koro Oojble Bcex: MaTeMaTHKOB,
¢umocodoB M CIOPTCMEHOB?
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Iepsoiii Typ 27.10.16. Bropas roHHOpcKasi Jura.

1. BemecTBeHHbIC YK CIIa X, Y, Z YIOBJICTBOPSIIOT YCIOBUAM X+Yy+Z =2 u XyZ = 2(Xy+yz+zX). Haiimure
BCE BO3MOJXKHBIE TPOHKH (X,Y,Z).

2. BimcanHas OKpy>XKHOCTb ® paBHOOeJpeHHOTO TpeyronbHuka ABC kacaeTcs ero paBHBIX CTOPOH
AB, BC u ocaoBanmus AC B toukax P, Q m R coorBerctBenHo. Otpe3kn AQ u CP moBTOpHO
MepECEKal0T OKPYKHOCTh ® B Toukax K u L coorBercTBeHHO. O003HAYUM TOUKHU MEPECCUEHUS
otrpe3koB PR 1 QR ¢ KL gepe3 X u Y. Ilpogmum otpe3ox KL 1o mepecedenus co cTopoHaMH
tpeyronmpbHuKa AB 1 BC B Toukax Z u T cooTrBercTBeHHO. Jlokaxkute, uto ZK = XY = LT.

3. [onoxuTenbHbIe Yrciia d u b y1oBiieTBOpstOT yciioButo ab > 3. Jlokaxute HepaBeHCTBO

2 +—b >1

b+l a+2
4. an nsatuyroiasHuk ABCDE, onucanHblil 0K0JIO OKPYXHOCTH ¢ eHTpoM | u paauycom 1.
N3Bectno, uto ZEAB = ZEIA =90° a tpeyromsauk DIC — paBHOcTOpOoHHUIA. Haiigute

romaap nsaruyroiasHuka ABCDE.

5. BHyTpHu BBINYKJIOr0o MHOTOYrojibHMKa JaHa Touka [. CTOPOHY MHOTOYTOJIbHHKAa Ha30BEM
Xopouieii, €cTi OCHOBAHHE MEPHEHIUKYIsIpa U3 TOYKU | Ha 3Ty CTOPOHY HAXOJIUTCS CTPOTO
BHYTpU 3TON cTOpoHbl. Bepuinny A Ha30BEM xopouwieti, ecau o0a yriia, Ha KOTOpbIe pa30uBaer
yrojl MHOTOYTOJbHUKA MpH 3Toi BepmmnHe nyd AT, sBistorcs ocTpeiMu. JlokaxuTte, 4TO
KOJIMYECTBO XOPOIINX CTOPOH PaBHO KOJIMYECTBY XOPOIIUX BEPIIHUH.

6. B psin cTosT MabYMKU U A€BOYKH. MI3BECTHO, UTO JUIsl JTFOOBIX ABYX AEBOUYEK KaXKIbIi peOEHOK,
CTOSIILIUM MEXKIY HUMU, IPYKUT XOTs ObI ¢ OTHOM U3 HUX. JlOKaKnTe, YTO HalIyTCs ABA COCETHUX
pebeHKa, KOTOphIe B COBOKYITHOCTH JPYXKaT CO BCEMH JIEBOYKAMHU (CUMTACTCS, YTO PEOCHOK
IPYKUT C CAMUM COOOM).

/. B xBagparHoii Tabnuie 2016x2016 n3HavanbHO CTOAT HYJU. 3a X0/ pa3periaeTcs BhIOpaTh B
tabmuiie kBaapaT 2015x2015, npubaBuUTh K HEKOTOPHIM YKCIIaM B 3TOM KBaJpaTe M0 €IUHHUIIE U
BBIYECTH 1O €IMHUIIE U3 BCEX OCTANIbHBIX YU CET B 3TOM KBajJipaTe. MOKHO JId TAKUMH OTIepaliusiMu
MOJIyYUTh TaOJIHUILy, B KOTOPO# BCTpedaroTcs Bee urcina 1, 2 ..., 201627

8. Ilo 3akoHam cTpanbl AHUYpHH, TeTePOHHBIE HOMEPa BCeX aDOHEHTOB JOIKHBI COCTOATH U3 10
uudp (uudpsl MOTyT ObITH OT 0 10 9, TPpUYEM HYJIM MOTYT CTOSATH B TOM UK CIIE U B Hayajie HOMEpa),
a 'y J00bIX TBYX a00OHEHTOB HOMEpA JI0JDKHBI pa3uyaThes X0Ts Obl B IBYX U (pax, 1100 pOBHO B
onHo# nudpe, HO XoTa Obl Ha 2. Kakoe Hanbosbliiee KOMHIECTBO TeIedOHHBIX HOMEPOB MOKET
ObITh B AHUypun?

9. Pemnte ypaBHEHHUE B TPOCTHIX YUCIax: P+p2+p3+p* =ql.

10. Cpenn MmaTeMaTHKOB, 3aHUMAIOIIUXCs punocodueit, Kaxxaplil ue TBEPTHI— criopTcMeH. Cpemm
¢bunocodoB, 3aHUMAIOITUXCS CIIOPTOM, Kbl MATBIH — MaTemaTuk. Cpeau CIIOPTCMEHOB,
3aHUMAIOIINXCS MAaTeMaTUKOW, Kaxnelii Tpetuid — Quiocod. dunocop Cepéxa oveHb
WHTEpeCyeTcsl MaTeMaTHKoi. MaTemMaTukoB, PUiIoco(oB U CIOPTCMEHOB, 3aHUMAFOIIIUXCS TOJTBKO
CBOMM BUJIOM, TOpOBHY. Koro 00JThIIIE BCEX: MATEMAaTUKOB, PUIOCO(OB UITU CHOPTCMEHOB?
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IlepBblii Typ 27.10.16. TpeTbsi 10HHOpPCKAsI JIUTA.

1. B mByx cmoBax KYBOK, KOJIMOI'OPOBA TtpebOyercs 3aMeHUTH OYKBBI

nudpamMu (OJUHAKOBBIE — OJIMHAKOBBIMM, Pa3HbIE — Pa3HBIMH), YTOOBI CyMMa
NOJY4EHHBIX 4nceln aenuiack Ha 2016. MoxHO nmm 310 caenars?

2. KoHipl oTpe3ka JIMHBI S5 Jexar Ha rpaHule ksaapata 4x4. Ykaxute
MHO’KECTBO TOYEK, I'IE MOXKET HAXOAUTHCSA CEpPEIUHA 3TOTO OTPE3KA.

3. Cpeau maTemMaTWKoB, 3aHUMArOMUXCS Gunocopuen, KaKIblii 4eTBEPTHIA —
cnopremed. Cpeau gunocodoB, 3aHUMAIOIIMXCA CIIOPTOM, KaXAbIM MATBIM —
Marematuk. Cpeau CIOPTCMEHOB, 3aHUMAIOIIUXCS MaTEMATUKOMW, KaXKIIbIM TPETHU
—  ¢wmrocodp. Dunocod Cepéxa o0oYeHb HHTEPECYETCS  MaTEeMaTHKOIA.
MarematukoB, ¢puaocoPpoB 1 CHOPTCMEHOB, 3aHUMAIOIIUXCS] TOJILKO CBOUM BHJIOM,
nopoBHY. Koro 6osbiiie Bcex: MaTeMaTukoB, (PuiocodoB UM CIIOPTCMEHOB?

4. BelllecTBeHHbIE 4YHUCHAA X, Y, Z YIOBJICTBOPSIOT YCIOBUSIM X+Yy+Z=2 wu
Xyz = 2(Xy+yz+zx). Haiinure Bce BO3MOKHBIC TPOHKH (X, Y ,2).

5. [loBepxHoCTh KyOuMKa PyOuka okjeeHa B OJMH CJIOW JOMHHOIIKaMHU (KaKias
MOKpBhIBACT JBa KBaJpaThka, MMEKIue oOIIyr0 cTopoHy). Kakoe HanMmeHbIee
YHCJI0 JIOMHUHOIIIEK MOKET OBITh MEPErHyTo uepe3 pedopo?

6. B psig crosat Manpbyuku U 1eBOoYKU. M3BECTHO, UTO I JIIOOBIX NBYX JIE€BOUYEK
KXl PEOCHOK, CTOSIIIUN MEXKAYy HUMH, NPYKHUT XOTs OBl C OJHOW U3 HHX.
JlokakuTe, 4TO HaWIyTCcd JIBa COCEAHUX PEOCHKA, KOTOPhIE B COBOKYMHOCTH
IpYy’KaT CO BCEMU JEBOUYKAMHU (CUMTAETCA, UTO KAXKIbIA PEOCHOK APYXKHUT C CAMHUM
co0oii).

/. BriucanHasi OKpy)KHOCTb (® paBHOOeIpeHHOTO TpeyrojbHuka ABC kacaercst ero
paBHbix ctopoH AB, BC u ocnoBanus AC B Toukax P, Q u R cooTBercTBeHHO.
Otpesku AQ u CP mOBTOpPHO TMepecekaroT OKPYXKHOCTh ® B Toukax K u L
cooTBeTcTBeHHO. O003HauMM TOouKH niepecedeHusi oTpe3koB PR 1 QR ¢ KL gepes X
u Y. [Ipogmmm otpe3ok KL mo mepecedennsi co ctoponamu tpeyroiapuuka AB u BC
B Toukax Z u T cooTBeTcTBeHHO. [lokaxute, uto ZK = XY = LT.

8. B memike nesxar 2016 kamueit. J[Boe 1o ouepeau BEIOpAchIBAIOT U3 MEIIIKa JH000e
YUCJIO KaMHEW, paBHOE mpocTtoMy uuciay uian 1. Kto He Moxker cienaTh XoHd, TOT
npourpai. KTo U3 urpokoB MOKET BBIMTPaTh, KAk Obl HU UTPaJl CONIEPHUK?



