Heaoyams nepewviti mamemamuieckuil MmypHup CmapueKkiacCHUKO8
“Kybox namamu A.H. Konimoeoposa™

Ypa, 27 okmsabps — 3 noaops 2017 2o0a
YerBépToiii Typ 02.11.17. Boicmas jura, 6ou 3a 1-6 mecra.

1. Ha miiockoCTH OTMEUEHBI BCE TOYKHU C LIETBIMU B3aUMHO IIPOCTHIMHU KoopAuHaTamMu. PoOoT xoauT
110 OTMEUYEHHBIM TOUKaM. OH cTapTyeT U3 TOUKH C KoopAUHaTaMH (X, Y), rae X > Y = 1, rasas Hanpaso.
Kax/1pIM X0/10M OH ABMKETCS BIEpEN A0 OMvKaiieil OoTMEUeHHON TOUKH, a 3aTeM IOBOpayMBaeTCs
Ha 90° poTUB 4acoBO# cTpenku. Jlokaxure, 4To poOOT 3aLIUKIUTCS TOT/1a U TOJIBKO TOT1a, KOTJAa OH
He moiaét mo touku (1, 1).

2. ,HaHBI ICSCTb PA3JIMYHBIX ITOJIOKUTCIIbHBIX YHUCCII. I/ISBGCTHO, 4TO 3TH YHCJIa ABJIAIOTCA IIOIIAPHBIMU
CyMMaMM U IPOU3BCACHUAMU KAKUX-TO TPECX YHUCCII. Bcer;[a JIX MOKHO BOCCTAHOBUTL 3TU TPH qpcia?

3. B mpoctpanctee mansr nBa terpadapa AiBCD u A.BCD Takme, uto otpe3ok AiA; mepecekaeT
tpeyronbauk BCD. Cdepsl, BicanHbie B 3TH TETpadAphl, KacaroTcs riockoctu BCD B ogHoM U Toi
xke Touke. O6e »Tux cepsl BOKcaHbl B KOHYC ¢ BepumHoil P. Jlokaxute, uto Touka P nexur Ha
npsamoit A1Az.

4. Ha mimockocT IpoBeieHO N > 3 mpsIMBIX 00ILEro MOJIO0KEHUs; Kaxaasi npsiMasi OKpallieHa 1100 B
KpacHbIi, MO0 B CUHUHN LIBET, 00a I[BE€Ta BCTPEUAIOTCA. DTHU MpsIMble Pa30MIIN IUIOCKOCTh HA YacTH.
Jlokaxkute, 4TO HAAETCS TPEYroJbHUK pa3OreHUs, CTOPOHBI KOTOPOTO OKpAaIlEeHbl B 00a LIBETA.

5. ITycts P(X), Q(X) u R(X, y) — HeHyJeBbIle MHOTOWICHBI C LIEIbIMU KO3 PHUIIMeHTaMH. Pa3ndHbie
MOJIOKHUTEIbHBIC YKciia @ ¥ b TakoBbl, uTo P(a) = Q(b) = 0, mpuyém Bce HaTypalbHBIC CTEIIEHH YHCEI
a u b uppanmonansHel. MoXKeT 11 okasaThes, uto R(a?, b°) = 0?

6. B mkone Tpu knacca: maremarnueckuii M, xumuueckuit C u neuxonornueckuit P. Hexoropsie
napel JeTeil ApyXar, mpudéM KaxIbplii peOEHOK u3 P ApYyXHT ¢ KaxAbIM pEeOEHKOM U3 JPYTrUX
KJIaCCOB. YUHUTEINb IPUIyMaJ, Kak Kaxaomy pedénky X u3 MUP conoctaButh pebénka F(x) uz CUP
TaK, 4T00bI JIIsl JTIOOBIX Apy3ei X u Y netu F(X) u F(y) Obutn pa3nudyHbIME U ApYXHIU. JloKaxuTe,
YTO 3TO COIMOCTABJICHHE MOKHO MPUIYMATh TaK, YTOObI KaXXJAOMY ICHXOJIOTY ObUI COMOCTaBIEH OH
cam.

7. [Tycts f:(0,+0) >R — HEeTpepbIBHAS byHKIHSA Takas, 9TO
(fO)-f(y)| f (%j— f (\/W) =0 npu Bcex X, Y € (0,+0). Jokaxure, uto f — nocrosHuas
byHKIMS.

8. OxpyXHOCTb, BIMCaHHAs B HepaBHOOeApeHHbIN TpeyroiapHuk ABC, kacaercs ero ctopon BC, CA
u AB B Toukax A1, Bi1 u Ci coorBerctBenHo. Tpu myxu nomsnu mo npsmeiM AAz, BB1 u CCi ¢
MOCTOSIHHBIMHM CKOPOCTSIMHM TaK, YTO B KAKOM—TO MOMEHT OHM HaxoJIuiIuch B Toukax A, B u C, a B
npyroit MomeHt Obutn B Toukax Ai, Bi1 m Ci. B HekoTOpbIii MOMEHT BpeMEHHM BCE TPU MYXH
HaXOJWJIUCh HA IPSAMOM P1, @ B HEKOTOPBIA APYrod MOMEHT — Ha npsMou P2. Jlokaxkure, 4to p1 L pa.

9. PemmTe B nenbIx ynciax ypasaenue (a2+b)(b%+a) = (a—b)*.

10. ITyctb N > 5 — HarypanpHOE yucio. JlaHo 2" MOHET HEM3BECTHBIX TOJIOXKHUTEIHHBIX BECOB. 3a X0
MOKHO y3HaTbh BEC IPOM3BOJILHOIO HaOOpa MOHET; paspemaercsa caenarb 100n xomos. Tpedyercs
pa3OuTh Bce MOHETHI Ha 4 Kydd TakK, YTOOBI AJis JIOObIX ABYX Kyd A u B n3 A M0oXHO ObUIO OBl
BBIKHHYTh MOHETY TaK, 4TOObI OHa cTana He Tskenee, yeM B. MOXHO Ju 3TOr0 rapaHTUPOBAHHO
moourscs?
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Ypa, 27 okmsabps — 3 nosaops 2017 2o0a

YereépToiii Typ 02.11.17. Buicmas jiura, 60ii 3a 7-8 mecra. [lepBas aura, 6ou 3a 1-6
MecTa.

1. Ha miiockoCTH OTMEUYEHBI BCE TOUYKHU C LIETBIMU B3aUMHO IIPOCTHIMHU KoopAuHaTamMu. PoOOT xoauT
10 OTMEUEHHBIM TouKkaM. OH cTapTyeT U3 TOUKHU C KOOpAUHATaMH (X, Y), rae X > Y > 1, s Hanpaso.
Kax1pIM X0/10M OH ABIMKETCS BIEpEN A0 OMMKaiiel OTMEYeHHON TOUKH, a 3aTeM IOBOpayMBaeTCs
Ha 90° IpoTUB 4acoBOH cTpenku. Jlokaxure, 4To poOOT 3aUKIUTCS TOT/AA U TOJIBKO TOI'/1a, KOT1a OH
He poiaéT mo toukw (1, 1).

2. Yucna k, k+1, ..., 6K BbITIEICaHBI B psi/T B TPOM3BOJIBHOM MoOpsiike. JJOKaKUTe, YTO CYIIECTBYIOT JBE
IPYIIBI MOAPSA UAYIIUX YUCell (BO3MOXKHO, COCTOSIIIIME U3 OJHOTO YMCIa) C PABHBIMU CYMMaMHU.

3. B mpoctpanctee mansr nBa terpadapa AiBCD u A.BCD Takme, uto orpe3ok AiA; mepecekaeT
tpeyronbauk BCD. Cdepsl, BicanHble B 3TH TeTpadAphl, KacaroTcs riockoctu BCD B ogHoM U Toi
ke Touke. O6e »Tux cepsl BOKcaHbl B KOHYC ¢ BepiinHoN P. Jlokaxkute, uto Touka P nexur Ha
npsmoit A1Az.

4. Ha miiockocTy mpoBesieHo N = 3 mpsiMbIX OOIIETo MOJIOKEHUS; Kax1as psiMast OKpalieHa J1udo B
KpacHbIi, MO0 B CUHUHN LBET, 00a I[BE€Ta BCTPEUAIOTCA. DTHU NMpsIMble pa30MIN MJIOCKOCTh HA YaCTH.
Jlokaxkute, 4TO HAAETCS TPEYTOJbHUK pa3OreHNUs, CTOPOHBI KOTOPOTO OKpAaIlEeHbl B 00a 1IBETA.

5. ITycts P(X), Q(X) 1 R(X, Y) — HeHyJieBbIe MHOTOWICHBI C HEIbIMUA KO3 GUIeHTaMu. Pa3inuHbie
MOJIOKHUTEIbHBIC YKciia @ ¥ b TakoBbl, uTo P(a) = Q(b) = 0, mpuyém Bce HaTypallbHBIC CTEIIEHH YHCEI
a u b upparmonansueL. MoxkeT nm okazaTbed, uto R(a?, b?) = 0?

6. B mkone Tpu knacca: maremarnueckuii M, xumuueckuit C u neuxonornueckuit P. Hexoropsie
napel JeTeil ApyXar, mpudéM KaxIbplii peOEHOK u3 P ApYyXHT C KaxIbM peOEHKOM U3 JPYTrUX
KJIaCCOB. YUUTENb IPUIyMaJl, Kak Kaxaomy peoénky X u3 MUP conoctaButh pebénka F(x) uz CUP
Tak, 4To0bI JIIsl JTIOOBIX Apy3ei X u Y netu F(X) u F(y) Obutn pa3nuuabiMu 1 Ipyxuin. JJokaxure,
YTO 3TO COMOCTABJICHHE MOYKHO MPUIAYMATh TaK, 4YTOOBI Ka)KJOMY ICHUXOJIOTY OBLJI CONOCTABJIECH OH
cam.

7. TlocnenoBaTeNbHOCTh @n 3a[aHa YCIOBHAMH a1 = 1, an+1 = (an+1)? mis n > 1. Jlokaxure, 4TO 1715
JF000TO MPOCTOTO YKCIia P pa3HOCTh Azp—ap UMEET XOTsI ObI P pa3IMUHBIX MPOCTHIX JETUTENCH.

8. B octpoyronsnom TpeyronbpHuke ABC ¢ 1ieHTpom ommcanHo# okpyxkHOCTH O MpOBENr BBHICOTHI
AA:1 u BBi1. Okpyxnocts ¢ nentpom B O kacaercs cropoHbl AB u mpoxoaut uepe3 OpTOLEHTP
tpeyronbHuka A1B:1C. Haitnute yron ACB.

9. PemmTe B LenbIX unciax ypasHenue (a2+b)(b%+a) = (a—b)*.

10. Moxno nu pacctaBuTh Ha qocke 2017x2017 HECKOIBKO KOHEMH, 4TOOBI B KaXJIOW CTPOKE U B
KaXXJIOM CTOJIOIE CTOSII XOTS Obl OAWH KOHB, U YTOOBI MPU ITOM KaXKJbIii OWJI CTOJIBKO K€ JIPYTHUX
KOHEMU, CKOJIBKO U MYCTHIX KIETOK?



Heaoyams nepswviti mamemamuieckuil MmypHup CmapueKkiacCHUKO8
“Kybox namamu A.H. Konimoeoposa™

Ypa, 27 okmsabps — 3 nosaops 2017 2o0a
Yereéproiii Typ 02.11.17. IlepBas sura, 60ii 3a 7-8 mecra. Bropas siura.

1. Yucna k, k+1, ..., 6k BeImECaHbI B psi/T B TPOU3BOJILHOM MOPsAKE. [IOKaKUTE, UTO CYIIESCTBYIOT JBE
TPYIIBI MOAPS HAYIUX YKCe (BO3MOXKHO, COCTOSIIIME U3 OJTHOTO YUCIIA) C PABHBIMUA CYyMMaMH.

2. Jlaubl apudMeTHIecKas mpOrpeccrs ¢ MepBbIM WICHOM a1 U pa3HoCThio d # 0 U reoMeTpuyecKas
HPOTPECCHs C TIEPBBIM WICHOM D1 1 yacTHBIM (. [Ipu 3TOM BEIOIHEHO paBeHCTBO a1+b1 = d+2a; = 0
¥ CyMMa TIE€PBbIX MMATH WICHOB apU(PMETHUCCKOM MPOrPECCHUH PaBHA CYMME MEPBbIX YSTHIPEX UIICHOB
reoMeTpuuecKoii mporpeccuu. Haiiure Bce BO3MOXKHBIE 3HAYEHHST YACTHOTO (.

3. HarypanpHoe unciio N maet octaTtok 23 mpu aeneHuu Ha 24. M3BecTHO, 4TO cymMMa KBaJpaToB €To
nenutenen (Bkiaodas 1 u camo unciio) aenutcsa Ha 48. Kakoe HauMeHbIIIee KOJIMYECTBO JCUTENICH
MOKET OBITh y N?

4. Ha rutockocTy mpoBesieHo N = 3 mpsiMbIX OOIIEero MOJIOXKEeHU; Kax/as mpsimasi OKpalieHa 1uoo B
KpacHbIi, MO0 B CHHUM LBET, 00a IIBE€Ta BCTPEUAIOTCS. JTHU MPsIMbIE pa30UIIN MJIOCKOCTh HA YacCTH.
Jlokaxkute, 4TO HAlAETCS TPEYTOJbHUK pa3OUeHNUs, CTOPOHBI KOTOPOTO OKpAaIlEHbl B 00a 1IBETA.

5. MoxHo 11 pacctaBuTh Ha gocke 2017x2017 HecKoIbKO KOHEH Tak, 4TOOBI B Ka)KJI0H CTPOKE U B
KQXXJIOM CTOJIOIE CTOSUT XOTsI ObI OJIMH KOHb, U MPU 3TOM KaXKJbIH OWJI CTOJIBKO K€ IPYTUX KOHEH,
CKOJIBKO U MYCTBIX KJIETOK?

6. ITocen0BaTENLHOCTD an 3aaHa yCIoBHAMH a1 = 1, an+1 = (an+1)? mua n > 1. JlokakuTe, 4TO IS
J1000TO MIPOCTOTO YKCIia P pa3HOCTH Azp—ap UMEET XOTsI ObI P pa3IMUHBIX MPOCTHIX JETUTECH.

7. HazoBeM pacctanoBKy 9 mocrienoBarenbHbIX ynuced B Tadbmuue 3x3 S-gonuiedOHot, eciii cymma B
Jr000M KBaJIpaTHKEe 2x2 paBHA S, a TaKkKe CyMMa YMCEN B YIJIOBBIX KieTkax paBHa S. CKOJNBKO
CyIIEeCTBYET BOJIIEOHBIX Tabmuil mpu S or 1 go 2017? TabGmuiel, OTIMYAIONIMECS MOBOPOTOM M
CUMMETpPHEH, CUMTAIOTCS PA3TUYHBIMU.

8. B octpoyronsHom TpeyronbHuke ABC ¢ 1ieHTpom ommcanHo# okpyxkHOCTH O MpOBENN BBHICOTHI
AA: u BBi1. Okpyxnocts ¢ nienTpoM B O kacaercss ctopoHbl AB 1 mpoxoauTt uepe3 OpTOIEHTP
tpeyronbHuka A1B1C. Haitnure yron ACB.

9. Touka H — opToueHTp ocTpoyroyibHoro Tpeyroibauka ABC ¢ onucanHoi okpykHOCTbIO y. Touka
P BriOpana Ha ayre BC okpyxnoctu y. JIyd PH nepecekaer nyry CA okpyxHocTtH y B Touke M. Touka
K na nyre AB BbiOpana Takum obpazoM, uto npsmas KM napannensna npsimoit HP', rine Touka P
cummetpuuHa Touke P otHocutensHo BC. Touka Q Ha qyre PC BriOpana tak, uto PQ || BC. Otpesku
BC u KQ nepecekatorcs B Touke J. Jlokaxure, uro TpeyroiabHuk KIM — paBHOOEIpEHHBIN.

10. Pemmre B menbix uncnax ypasaenue (a>+b)(b?+a) = (a-b)*.



Heaoyams nepswviti mamemamuieckuil MmypHup CmapueKkiacCHUKO8
“Kybox namamu A.H. Konimoeoposa™

Ypa, 27 okmsabps — 3 noaops 2017 2o0a

Yereéprhiii Typ 02.11.17. Boicuias oHMOpCKasi iura, 6ou 3a 1-6 mecra, nepBas
IOHMOPCKasi Jiura, 0oii 3a 1-2 mecra.

1. IToceqoBaTENbHOCTD an 3a7aHa YCIOBUAME a1 = 1, ant1 = (an+1)? aua n > 1. JlokakuTe, 4TO 1S
JF000r0 MPOCTOr0 YKCIIA P Pa3HOCTD A2p—ap UMEET XOTS ObI P Pa3IUYHBIX TPOCTHIX JCIUTENICH.

2. Yucna k, k+1, ..., 6K BbITIEICaHBI B psi/i B TPOM3BOJIBHOM MoOpsijike. JJOKaKUTe, YTO CYIIECTBYIOT JBE
IPYIIBI MOAPSAT UAYIIUX YUCell (BO3MOXKHO, COCTOSIIIIME U3 OJHOTO YMCIa) C PABHBIMH CYMMaMHU.

3. Touka H — oprtonentp octpoyronbaoro tpeyronbanka ABC ¢ onmucanHoi OKpyKHOCTBIO y. Touka
P BeiOpana Ha qyre BC okpyxuoctu . JIya PH nepecekaet nyry CA okpyxHoctH ¥ B Touke M. Touka
K na nyre AB BbiOpana Takum oOpazoMm, uto npsmas KM napamnensna npsimoid HP', e Touka P!
cummetpuuHa Touke P otHocutensHo BC. Touka Q Ha qyre PC BriOpana tak, uto PQ || BC. OTtpesku
BC u KQ nmepecekarorcs B Touke J. Jlokaxkure, uto TpeyrodbHUK KIM — paBHOOEApECHHBIMN.

4. Duuuknoneaus cocrouT u3 100 TomoB, nponyMepoBaHHbIX ynciaamu ot 1 g0 100. Toma crosT no
HOPSAJKY OT IEPBOTO A0 cOoTOro. C ToMaMu pa3pelieHo IpOACIIbIBAaTh ONEPalnU. 32 OJHY OIEPALHIO
cHauana BelOupaercs HatypanbHoe yrcio N < 100. Ecnu yucio N 4€tHo, To 6epyTcs N MepBhIX TOMOB
U TIEPECTaBIISIOTCS B KOHEI] B TOM Ke mopsake. Ecnu ke uuciao N He4€THO, TO OepyTcs N MepBbIX
TOMOB U CTaBSITCSl B HAYaJI0 B 00paTHOM nopsiake. CKOIbKO pa3iIMyHbIX IEPECTAHOBOK TOMOB MOKHO
HOJIYYUTh HECKOJIBKMMH TAKUMH ONEPALUSAMH U3 UCXOAHON PACCTAHOBKH?

5. Z[aHLI HaTypaJbHOC YMCJIO N M BEIICCTBCHHOC IIOJIOXHUTCIBHOC 4YHCIIO X. J:[OK&)KI/ITG, qTo

Zn: x{ﬂ—(x+1){L} <n.

=) X+1

6. Ha miockocT OTMEUEHBI BCE TOUKH C IIEIBIMU B3aUMHO MTPOCTHIMU KOOpAuHAaTaMu. PoO6OT xoaut
10 OTMEYEHHBIM ToukaM. OH CTapTyeT U3 TOYKU C KoopauHaTtamH (X, Y), e X >y > 1, riasis Hampago.
Kaxx1pIM X0/10M OH JIBMDKETCS BIIEpEN 10 ONvKaliield OTMEYEHHON TOYKH, a 3aTeM TTOBOPAUHNBACTCS
Ha 90° npoTuB YacoBO# cTpenku. Jlokaxure, 4To poOOT 3aLUKIUTCS TOT/Ia U TOJIBKO TOT/1a, KOTAa OH
He moiaéT mo toukw (1, 1).

7. Toukn O 1 H — 1ieHTp onrcaHHON OKPYKHOCTH U OPTOIEHTP OCTPOYTOJIBHOTO Tpeyroiabuuka ABC
cootBercTBeHHO. OKpy)kHOCTH K mpoxoauT uepes B u kacaetcs npsimoii AC B Touke A. OKpyKHOCTb
| ¢ nenrpom Ha myde BH kacaetcs npsimoit AB B Touke A. OkpyxHocTH K 1 | mepecekarorcsi B TOUke
X (X#A), npuuém Touka X mnomana BHyTph TpeyronbHuka ABC, a otpesku BX u OH mepecekiuce.
Jokaxwure, uto ZHXO = 180°—~/BAC.

8. Ha mnockoctu npoBesieHo N > 3 IpsIMbIX OOILEro MOJOXKEHUS; KaXk/1as npsiMas OKpalleHa J1ubo B
KpacHbIi, MO0 B CHHUHN LBET, 00a I[BETa BCTPEUAIOTCA. DTH NMpsIMbIe pa30MIN IUIOCKOCTh HA YaCTH.
Jlokaxxute, 94T0 HAWAETCS TPEYTONbHUK pa30MeHHsI, CTOPOHBI KOTOPOTO OKpalieHbl B 00a IIBETA.

9. Bce kneTku 10cku 2Nx2N pacKpalleHbl B KpaCHbIN U 3eJEHbIN 1BeTa. YeThIpe KIEeTKU, CTOSIIUE Ha
NepeCceUeHnH IBYX CTPOK U JIBYX CTOJIOLIOB, 00pa3yIOT Kgapmem, €CIIU ABE U3 HUX, HE CTOSILUE HU B
OJTHOW CTpOKe, HH B OIHOM CTOJIOIE, KpacHble, a aABe Apyrue 3enéHsle. Kakoe Hanbombiee
KOJIMYECTBO KBAPTETOB MOYKET HAWTUCh HA TAKOM JOCKE?

10. Pemmte B HaTypanbHBIX Yuciax ypasaenue (a2+b)(b%+a) = (a-b)*.
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Ypa, 27 okmsabps — 3 nosaops 2017 2o0a

Yereéproiii Typ 02.11.17. Boicuias 1oHMOpCKasi iura, 6oii 3a 7-8 mecra, nepBas
IOHMOPCKas jiura, oou 3a 3-8 mecra.

1. IToceqoBaTENbHOCTD an 3a7aHa YCIOBUAME a1 = 1, ant1 = (an+1)? aua n > 1. JlokakuTe, 4TO 1S
JF000r0 MPOCTOr0 YKCIIA P Pa3HOCTD A2p—ap UMEET XOTS ObI P Pa3IUYHBIX TPOCTHIX JCIUTENICH.

2. Yucna k, k+1, ..., 6K BbITIEICaHBI B psi/i B TPOM3BOJIBHOM MoOpsijike. JJOKaKUTe, YTO CYIIECTBYIOT JBE
IPYIIBI MOAPSAT UAYIIUX YUCell (BO3MOXKHO, COCTOSIIIIME U3 OJHOTO YMCIa) C PABHBIMH CYMMaMHU.

3. Touka H — opronentp octpoyronbaoro tpeyronbanka ABC ¢ onmucanHoi OKpyKHOCTBIO Y. Touka
P BeiOpana Ha qyre BC okpyxuoctu . JIya PH nepecekaet nyry CA okpyxHoctH ¥ B Touke M. Touka
K na nyre AB BbiOpana Takum oOpazoMm, uto npsmas KM napamnensna npsimoid HP', e Touka P!
cummetpuuHa Touke P otHocutensHo BC. Touka Q Ha qyre PC BriOpana tak, uto PQ || BC. OTtpesku
BC u KQ nmepecekarorcs B Touke J. Jlokaxkure, uTo TpeyrodbHUK KIM — paBHOOEApEHHBIN.

4. Duuuknoneaus cocrouT u3 100 TomoB, nponyMepoBaHHbIX ynciaamu ot 1 go 100. Toma crosT no
HNOPSAJKY OT IEPBOTO A0 coTOro. C TOMaMu pa3pelieHo IpOoJAENbIBaTh ONEPANAN. 3a OJHY ONEPALUIO
cHauana BelOupaercs HatypanbHoe yrcio N < 100. Ecnu yucio N 4€tHo, To 6epyTcs N MepBhIX TOMOB
U TIEPECTaBIISIOTCS B KOHEI] B TOM Ke mopsake. Ecnu ke uuciao N He4€THO, TO OepyTcs N MepBbIX
TOMOB U CTaBSITCSl B HAYaJI0 B 00paTHOM nopsiake. CKOIbKO pa3iIMyHbIX IEPECTAHOBOK TOMOB MOKHO
HOJIYYUTh HECKOJIBKMMH TAKUMH ONEPALUSAMH U3 UCXOAHON PACCTAHOBKH?

5. O6o3naunm yepe3 S(K) cymmy 1udp HaTypanbHoro uucia K. /g kakux menslx N Haimércs
HaTypaJbHOE YnciIo M, st kotoporo S(5m) = 2"S(m)?

6. Ha miockocT OTMEUEHBI BCE TOUKH C I[EIBIMU B3aUMHO ITPOCTHIMU KOOpAuHaTaMu. PoO6OT xoaut
10 OTMEYEHHBIM ToukaM. OH CTapTyeT U3 TOUKHU C KoopaAuHaTaMmH (X, Y), e X >y > 1, riasas Hanpaso.
KaxxipiM Xx0/10M OH JBIDKETCS BIIEPE A0 OIMxKaNIIEH OTMEYEHHOM TOUKH, a 3aT€M MMOBOPAYNBACTCS
Ha 90° npotuB 4yacoBoul cTpenku. CyllecTBYeT JIM Takas TOYKa, HAa4YaB C KOTOPOW pOOOT MOCETHUT
OECKOHEYHO MHOTO TOUYEeK?

7. B octpoyronsHoM TpeyronbHuke ABC ¢ 1ieHTpom onmcanHo# okpyxkHOcTH O MpoBeNr BBICOTHI
AA:1 u BBi1. Okpyxnocts ¢ nentpom B O kacaercs ctopoHsl AB M mpoxoaut uepe3 OpTOLEHTP
tpeyronbHuka A1B1C. Haitnure yrom ACB.

8. Ha mnockoctu mpoBeneHo N > 3 mpsiMbIX OOIIEro MOJOXKEHUS; KaXk1as mpsiMasi OKpailieHa J1ubo B
KpacHbII, TUOO B CHHUH 1IBET, 00a I[BETa BCTPEUAIOTCS. ITH MPSAMBIC pa30MIIU IJIOCKOCTh HA YaCTH.
Jlokaxkurte, 94TO HAUAETCS TPEYTrOJIBbHUK pa3OreHNs, CTOPOHBI KOTOPOTO OKpaIleHbl B 00a 1BETa.

9. MoxHo 11 pacctaBuTh Ha ocke 2017x2017 HecKoIbKO KOHEH Tak, 4TOOBI B KaXJI0W CTPOKE U B
KaXXJIOM CTOJIOIE CTOSUT XOTS ObI OJIMH KOHb, U MPHU ITOM KaXKJbIH OWJI CTOJIBKO K€ JPYTUX KOHEH,
CKOJIbKO U TTYCTBIX KJIETOK?

10. Pemute B HaTypanbHBIX 4uciax ypasHenue (a2+b)(b%+a) = (a-h)*.



Heaoyams nepswviti mamemamuieckuil MmypHup CmapueKkiacCHUKO8
“Kybox namamu A.H. Konimoeoposa™
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Yereéprhiii Typ 02.11.17. Bropas IoHHOpCKas JIUrAa.

1. Cxonbkumu criocobamMu U3 KJIeT4yaToro moiisg 4x12 MOXXHO BbIpe3aTh HAaMMEHBIIEE KOJIMYECTBO
KJIETOK, YTOOBI M3 OCTABIIIEHCS YaCTH HEJb3s OBLIO BBIPE3aTh MOJIOCKY U3 TPEX KIETOK?

2. laubl apudMeTHUecKas mpOrpeccrs ¢ MepBbIM WICHOM a1 U pa3HOCThio d # 0 U reoMeTpUuecKas
HPOTPECCHs C TIEPBBIM WICHOM D1 1 yacTHBIM (. [Ipu 3TOM BEIONIHEHO paBeHCTBO a1+b1 = d+2a; = 0
¥ CyMMa TEPBbIX MATH WICHOB apU(PMETHUCCKOM POrPECCUH PaBHA CYMME MEPBbIX YSTHIPEX UIICHOB
reoMeTpruecKoii mporpeccuu. Haiiure Bce BO3MOXKHBIE 3HAYEHHST YACTHOTO (.

3. HatypanpHoe uucio N maet octatok 23 mpu jaeneHuu Ha 24. M3BecTHO, 4TO cyMMa KBaJIpaTOB €To0
nenuTener (Bkimodas 1 u camo umciio) penutes Ha 24. Kakoe HanMeHbIIee KOJUYECTBO JICIIHTEIICH
MOXKET OBITh y N?

4. B crpane N a3ponoproB, COCIUHEHHBIX ABHAIMHUSAMHU KaXKIBIH C KaXKIBIM. A3PONOPTHI
pacnoJioKeHbl B BeplInHax BbIykioro N-yronpHuka. B mensx 0e30macHOCTH MONETOB JOObIE /1BE
JVMHUH, UMEIOIIME IEepecedeHre BO BHYTPEHHEH TOYKEe, JOJKHBI OBbITh pa3BeACHbI MO BBICOTE.
Kaxapiit camonér nmocne B3n€Ta HaOMpaeT OTBEAEHHYIO €My BBICOTY U JIETUT Ha HEH J10 MOCaJKH.
Kakum HanmMeHbIIMM HA0OPOM pa3HBIX BBICOT MOKHO OOOUTHCH?

5. B nentpanbHoit kinetke qocku 2017x2017 crout koposs. [lets u Bacs mo oduepeau ABUTAIOT KOPOJIs,
HO TaK, 4TOOBI OH HE CTAaHOBHJICSI Ha KJIETKY, HAa KOTOPOH YK€ OblI, U He MPUOIIKAJCS K Ha4yaIbHOM
KJIETKE (PacCTOSTHUEM MEXKIY KIETKAaMHU CUMTAETCS PACCTOSHUE MEXIy UX LeHTpamu). KTo mepBbsiM
JIOCTUTHET Kpasi JOCKH, TOT BBIUTPaI. Y KOTO €CTh BHIMTPBIIIHASA CTPATETUs?

6. IIposxxexTop ocBemaer yroa 90°, BKiro4asi TpaHUIly U BEPILIMHY, B KOTOPOU OH pacmoioxkeH. Eciu
BHYTPH ATOTO yrja PacIoyIOKEH IPYroil MpOoXKEKTOp, TO OT HEro oTOpachiBaeTcs TeHb. Kakum
HAUMEHBIITUM KOJIMYECTBOM MPOKEKTOPOB MOKHO OCBETHUTH BCE TOUKHU TIOCKOCTHU?

7. HazoBeMm pacctaHoBky umcen oT 1 no 9 B Tabmuue 3x3 gonuebHOU, €CIM CyMMBI B JIIOOOM
KBaJIpaTUKE 2X2, a TAK)KE CyMMa YHCel B YTJIOBBIX KJIETKaxX paBHBI. CKOJBKO CYIIECTBYET BOIIMICOHBIX
tabmu1? TaOIUITbl, OTIMYAIONTUECS IOBOPOTOM H CUMMETPHUEH, CUMTAIOTCS PA3IMYHBIMHU.

8. O6o3naunm uepe3 S(K) cymmy 1udp HarypanbHoro umcia K. Jlms Kakux menbix N Haaéres
HaTypaJbHOE YnciIo M, 1yt kotoporo S(5m) = 2"S(m)?

9. Jlokaxurte, 4TO B JIFOOOHW HEPAaBHOOEIPEHHBIM TPEYTONBbHUK, IJIONIA/Ib BIIUCAHHOW OKPYXHOCTH
koToporo paBHa 100, MOXHO MOMECTUTD Oe3 HanoxeHUuW U kacaHuu 100 kpyros miomasy 1.

10. B octpoyrosnbHoM TpeyronbHuke ABC ¢ neHTpoM omnucanHoi okpyx)HocTH O MpoBenu BbICOTHI
AA: u BBi1. OkpyxHnocts ¢ nienTpoM B O kacaercss ctopoHbl AB 1 mpoxoauTt uepe3 OpTOIEHTP
tpeyroasHuka A1B1C. Haiinute yron ACB.



