XXXII VPAJIbCKUI TYPHUP FOHBIX MATEMATUKOB. ITEPMb, 1-7.12.2008

Crapmas rpynna, BpICIIas JIUTa, 3 TP, pelleHUs] U YKa3aHUA A5 )KIOPHU.

3agaua 1. S — xonuuecmeo 33-anemenmuuix noomHodcecme muoxcecmea H = {1, 2, ..., 2009} ¢ uemnoii cymmoti snemenmos, a N
— KOIUYeCmeo noOOMHONCeCcma ¢ HeuemHou cymmou. Kaxoe u3z yucen S u N 6oaviue?

Ortset: N Gonbiue. Pemenne. O603HauuM A4, pa3sHOCTb KOJMYECTBA /M-3IEMEHTHBIX [TOJJMHOXKECTB MHOXecTBa {1, 2, ..., n} C He-

YETHOW CyMMOW M KOJIMYECTBa TaKHX MOIAMHOXKECTB C YeTHOH cymmoii. Eciu m deTHo, a n HewetHo, A" = 0. JleiicTBUTENBHO,

€CIIM KaKIbIA 3JIEMEHT X OAMHOKECTBA 3aMCHHUTh Ha m+1—x, €ro 4€THOCTb U3MCHUTCA. HOSTOMy TakKas ornepanusd B3aMMHO O~
HO3Ha4YHbIM 06p8.30M COIIOCTABJISIET N-3JIEMEHTHBIM MOJAMHOXKECTBAM C YETHOM CyMMOI>'I MOJIMHOKECTBA C HEUETHOM CYMMOI\/'I.

Nanee, 4, = A/ — A)f =—A;' . JleiictutensHo, Bee (2k+1)-5neMeHTHBIE MOJAMHOXKeECTBA MHOMNecTBa {1, 2, ..., 2/+1}
pa3buBaroTcs Ha Te, KOTOpbIE CoAepXKaT YUcio 2/+1 u Te, KOTOpBIE ITOTO YHCIIa He coliepkaT. Y TeX, KOTopsle coaepkar 2/+1, nme-

ercst 2k dIMEeMEHTOB, HE NMPEBOCXOIIMX 2/, U CyMMa 3THX 2k 3IEMEHTOB MMEET YETHOCTD, IPOTHBOIOIOKHYIO YETHOCTH CYMMBI
BCEX 3JIEMEHTOB MHOKecTBa. [103TOMY pa3HOCTH KOMMYECTBA MHOJKECTB C HEUETHOU CYMMOM, coepKamux 2/+1, 1 KonudecTsa Ta-

KHX MHOKECTB C YETHOM CyMMOI paBHa —A; . AHaJIOTU4HAas Pa3HOCTh JUT MHOXKECTB, He cofiepxkamtux 21+1, ectb —A4; "' = 0. Pac-

Cy’/asi aHATOTHYHO, HAXOMUM, 9T0 A, = A3 — A} = A;% Mbl yOeamiuch, 9To Bce BOSMOKHBIE 3HAUCHUS A" BBIPAKAIOTCS Ue-
pe3 3HAUCHUS C YSTHBIMH 7 1 K.

JIokakeM Temepb MHAYKIHEH MO0 7, 9T0 A;¢ MOJN0KHTENLHO TIPH HEYETHOM k < 71 M OTpHIATENbHO MpH YeTHOM. ba3a uH-
nykiud — 1 = 0 u k = 0 — oueBHaHA (€IMHCTBEHHOE 2k-3IIEMEHTHOE MHOXKECTBO, ITyCTOE, IMEET YeTHYIO cymMMy). [list mepexona
oT n X n+1 pa3oObéM 2k-311eMEHTHBIC TOJAMHOKECTBA MHOXKeCTBa {1, 2, ..., 2n+2} Ha coaepxaiue 9nucio 2n+2 u He coepKaIine
ero. Tak Kak HalM4uMe CJAaraeMoro 2n+2 He MEHSET YETHOCTU CyMMbl, A\, = Ajv + A = A2 — 47 . Ecim k uerno, To
YMEHBIIIaeMO€ OTPULATENHHO, 8 BEIYUTAEMOE TOJIOKHUTEIBHO, B IPOTUBHOM ClTy4dae Hao0opoT. /Iyt 3aBepuieHHs mepexo/ia ocTa-
nock Haiitu A4;'77, a ono pasHo (~1)".

33 32 32
Bosspanasice K yCI0BUIO 3a/1a44, HAXOIUM, UYTO A5y = —Ay00s @ Ayp0s OTPUILIATENBHO.

3apaua 2. Ha nrockocmu 0an npsamoy2oabHuK, OUda2oHAlb Komopozo pasna 2, u mouka A. [oxasicume, 4umo y npsamMoy2onbHuKd
MOJICHO 8b1OpAMb MPU BEPUIUHBL TNAKUM 00PA30M, YMOObI CyMMa paccmosanutl om A 0o 8ulopaHHbIX eepuiun bvlia He MeHbue 3.

Pemenue. Ilycts nan npsmoyronsHuk PORS. Ilo HepaBeHcTBY TpeyronbHuka AP+AR > PR = 2. Ilo3ToMy OIHO U3 pacCTOSIHUN
AP u AR — niycth AR — He Menbie 1. Anamorununo, AQ+AS > QS = 2. CkinansiBasi 3T0 HEPAaBEHCTBO C HEPaBEHCTBOM AR > 1,
nonyuaeM AQ+AS+AR = 3.

3apaua 3. Ha oocke 100x100 cmossm 2500 ne 6vriougux opye opyea xoponeil. Kakoe naumenviiee KOIUYECMB0 KOPOael MOJNCEm
cmosime Ha Kpaio 00CKu?

Otget: 99. Pemenne. Kinetku, He nexaniie Ha kpato gocku 100x100, oOpa3yrot kBaapat 98x98. Pazo0béM ero Ha KBaIpaThl 2x2.
B kxaxxmoMm U3 HUX CTOMT He 0ojiee OJHOTO KOPONs, TO €CTh BCETO KOpONeH BO BHYTPEHHHX KJIETKax JOCKH — He Ooiee
497 = 2401. [TosToMy Ha Kparo TOCKM CTOAT He MeHee 99 koponeil. Terneps pa3o6séM Ha kBaapaThl 2x2 Bcro gocky 100x100, u
MOCTAaBUM TI0 KOPOJIIO B JIEBYIO BEPXHIOIO KJIETKY Kaxaoro u3 Hux. [lomyunm 2500 koposeii, He OBIOIIMX APYT Ipyra, U3 KOTOPhIX
Ha Kparo CTOSIT poBHO 99.

¢ Tonbko oneHka — 4 6aia, TOJEKO puMep — 2 Oaa.
3anaua 4. Hamypanshule yucna p u q omauuaromces na 2. J{oxasxcume, 4mo yucia p4+4 u q4+4 He 63aUMHO NPOCbL.
Pemenie. p*+4 = (p™2p+2)(p™2p+2). ¢ +4 = (+29+2)(¢"-24+2) = (24 2)(p™+2p+2). p+2p+2> 1.

3anpaua 5. /lanwt 100 nonapno paznuunsix uucen. Jlokadxcume, Ymo cpedu 8cex ux CpeoHux apugmemuqeckux no 08a, mpu, yemol-
pe, ... cmo Hatioymces He meree 2597 paznuyHuix.

Pemenne. Ilycth a; <a; <...< a0 — AaHHBIe ymcha. Torma (ajgotdey)/2 > (ajpotagytass)/3 > ... > (ajet...+as)/50. Tyt 49
cpennux apudmerndeckux. Janee (ajgot. .. tasytas)/50 > (ajpot. .. fasytase)/50 > ... > (ajot...Fasytap)/50. Tyt 50 HOBBIX cpen-
HuX apudmernueckux. Jlajgee Tak ke «IeperoHUM» dsp B dy, IOTOM ds3 B 43, ..., d1o0 B dso, [lomyunm emé 49 pa3 mo 50 HOBBIX
cpenHux apupmeTrueckux,. Hakonen, (asot...+a;)/50 > (agot...+a;)/49 < ... <(azta;)/2 — emé 48 HOBBIX CpeIHUX apU(METH-
yeckux. B utore momyuaercs 49+50-50+48 = 2597 cpennux apuMeTHUECKUX, YHOPSAOUYECHHBIX TaK, YTO KaXKJI0€ CleAyloliee
OyzeT MeHbIlle peapayIero. [loaToMy Bce OHU pa3IyHbL.

-3
3agaua 6. B cesasnom epage G ¢ n sepuunamu ecmv yuxi. JJokasxcume, umo cywecmeyem ue bonee, wem 9-2" npasunvuwix pac-
Kpacox eepuiun epaga G 6 3 yeema.

Pernrenue. Jlemma. KonmiuecTBO NpaBUITbHBIX PAaCKpacoOK MPOCTOTO IMKJIA M3 & BEPUIMH B 3 IBETa HE MPEBOCXOIUT 9.2, Jlokasa-
TeJabeTBO. [1yCTh a1a;... @y — HaI UK. BepmiHy a; MOXKHO MOKpPacuTh 3 crocobaMu, BEpIIMHY d, — JIBYMsI cliocobamu (ee
[BET OTIUYACTCS OT IIBETa d)), M TaK Jaliee, KKIYI W3 BEPIIHH d3,..., ;. MOXKHO TIOKPACUTh JBYMs criocobamu (IIBET @; OTIIH-
YeH OT IBeTa ¢, 1). IToro momyuaem 3.2 coco6os TMOKPACUTh BEPIIUHBI dj,..., dj 2. OCTAIOTCS BEPIIUHBI @) | U @i VX 1BETa
JIOJIKHBI OTJIMYATHCS OT LIBETOB d] U dy . HEeTpyIHO POBEPHUTH, YTO €CIH IIBETA A1 U ) PA3IHUHBI, TOTIOJHUTH PACKPACKY MOXK-
HO TpeMs Crioco0amu, a eciu OJMHAKOBRI — JBYMS criocobamu. MToro moixyyaem He Oolee 9.2k MIPaBUJIHHBIX PACKPACOK ITUKJIA.



Haiinem uukn C B Hamem rpade, mycTh B HEM & BEpILIUH, TOTJa CYLIECTBYET He Ooee 9.2+ MIPaBUJIBHBIX PACKPACOK BEP-
IIWH IUKJIa (€CIM KaKWe—TO HE COCEIHHE BEPIIMHBI IWKJIA CMEXHBI B HalleM Tpade, KOJMYECTBO PACKPACOK MOKET JIHIIH
yYMEHBIIUTHCA). Teneps OyaeM H00aBIAThH IO OTHOM BEpPINUMHE HAIIEro rpada, KaxIslii pa3 IpUOaBIssl BEPIINHY TaK, YTOOKI TO-
Jyyancs cBsI3HBIA moarpad (3To, OYEBHIHO MOXHO ClHIeNaTh BBUAY CBA3HOCTH HCXonIHOTO Tpada). Torma kaxpmas ciemyronias
BepIlIMHA CMEXHA XOTA OBl ¢ OJJHON M3 JOOABIICHHBIX paHee W, CIelI0BaTeNIbHO, KpacuTcs He Oojee, ueM IByms criocobamu. Ta-
KHM 00pa3oM, Kaxas pacKkpacka ITUKJIa JOTOIHIETCs He Oonee, yeM 2n—k crmocobaMu, 4TO HEMEIJICHHO JTAeT UCKOMYIO OIICHKY
Ha KOJIMYECTBO TPABIIBHBIX PacKpacok rpada.

3anaua 7. JJoxasxcume, umo (a+b)(a+tc) >2Jabc(a+ b+ c) npu écex nonosxcumenvhuvix a, b u c.

Pewenue. (a+b)(a+c) >2Jabc(a+b+c) < (a*+ab+acytbe >2\bc(a® +ab+ac) . A 3T0 HepaBEHCTBO MEXKIY CPEIHIM apud-

2 2
MCTHUYCCKUM U CPEAHUM I'€COMETPUUCCKUM UIA YUCCIT a +abtacn a’.

3apaua 8. Ha 6oxosoti cmopone CD mpaneyuu ABCD nawinace mouxka M maxas, umo mpeyeonvhux ABM — paenocmoponnuil.
Hoxkascume, umo na npamou AB ecmv mouxka N, 0na komopotil mpeyeoavHux CDN — pasHocmopoHHuil.

Pemenne. OueBunHo, M — TOUYKa TIepecedeHUs CEPEeIMHHOTO MepIIeHANKYIIsIpa oTpe3ka AB ¢ npsamoit CD. Ilycts E u F — cepe-
JIUHBI 0Tpe3KOB AB u CD cootBercTBeHHO. O003HAUMM Yepe3 N TOUKY [epecedeHus: CepeIMHHOTO NepreHanKysapa orpeska CD
¢ npsimot AB. JloctaTouHo nokaszatb, uto CD/FN = AB/EM (*), u6o 310 03HavaeT nopodue tpeyronbHukoB ABM u CDN. O60-
3HaYMM Yepe3 S TOUKy rnepecedeHus npsiMbix AB u CD u 3aMeThM, 4to TpeyroibHuku SEM u SFN noao0HbI (110 IBYM yTiam).
Torma FN/EM = SF/SE = CD/AB, oTKyz1a 1 BBITEKaeT paBeHCTBO (*).



XXXII VPAJIbCKUI TYPHUP FOHBIX MATEMATUKOB. ITEPMb, 1-7.12.2008

Crapumasi rpynna, nepBasi Jura, 3 Typ, pelieHusi 4 yKa3aHus JJIA KIOPH.

3agaua 1. S — xonuuecmeo 33-anemenmuuix noomHodcecme muoxcecmea H = {1, 2, ..., 2008} ¢ uemnoii cymmoti snemenmos, a N
— KOIUYeCmeo nOOMHONCeCme ¢ HeuemHol cymmou. Kaxoe usz yucen S u N bonvuie u Ha cKOIbKoO?

Otsert: S = N. Pemienue. [Iponymepyem Bce uétHbie yncna ot 1 1o 2008 nomepamu ot 1 1o 1004. Temu sxe HOMepaMu MPOHYMe-
pyeMm Bce HeuétHble yncna oT 1 1o 2007. Toraa mexny 33-31€eMEHTHBIMHU NTOAMHOXECTBAMU MHOXecTBa H ¢ YETHBIMU U HEUET-
HBIMHU CyMMaMH 3JIEMEHTOB MOKHO YCTaHOBUTb B3aUMHO-OJIHO3HAYHOE COOTBETCTBHE, 3aMEHSS KaXKIbIH JIEMEHT MHOXKECTBA Ha
3JIEMEHT JPYrod YETHOCTH C TEM KE HOMEPOM.

3apaua 2. Ha nrockocmu 0an npsamoy2onbHuK, OUd2oHalb Komopozo pasna 2, u mouka A. [oxasicume, 4umo y npsamMoy2onbHuKd
MOJICHO 8b1OPANMb MPU BEPUIUHBL TNAKUM 00PA30OM, YMOObI CyMMA paccmosanuti om A 0o 8ublOpaHHbIX eepuiun bvlia He MeHbue 3.

Pemenue. [lycts nan npsmoyronsHuk PORS. [lo HepaBeHcTBY TpeyronbHuka AP+AR > PR =2. Ilo3TOMy OJHO U3 PacCTOSIHUN
AP u AR — nycth AR — He Menbie 1. Anamornuno, AQ+AS > QS = 2. CkinansiBasi 3T0 HEPAaBEHCTBO C HEPaBEHCTBOM AR > 1,
nosyuaeM AQ+AS+AR = 3.

3apaua 3. Ha docke 100x100 cmosim 2500 ne 6vrougux opye opyea xoponeil. Kakoe naumenviiee KOIUYECMB0 KOPOaell MONCem
cmosime Ha Kpaio 00CKu?

Ortgert: 99. Perienue. Kitetku, He nexamue Ha kparo mocku 100x100, o6pasyrot kBagpat 98x98. Pa3o6séM ero Ha KBaapaThl 2x2.
B kxaxxmoMm U3 HUX CTOUT He Oojiee OJHOTO KOPONs, TO €CTh BCETO KOpONed BO BHYTPEHHHX KJIETKax JOCKH — He Ooiee
497 =2401. [TosToMy Ha Kparo TIOCKM CTOAT He MeHee 99 koponeil. Ternepb pa3o6séM Ha KBajpaThl 2x2 Bcro gocky 100x100, u
MIOCTAaBUM TI0 KOPOJIIO B JIEBYIO BEPXHIOIO KJIIETKY Kaxaoro u3 Hux. [lomyunm 2500 koposeid, He OBIOIIMX APYT Ipyra, U3 KOTOPhIX
Ha Kparo CTOAT POBHO 99.

¢ Tonbko onenka — 4 6asia, TOJBKO puMep — 2 Oaia.
4 4
3anaua 4. I[lpocmuie uucna p u q omauuaromes na 2. Joxasxcume, umo yucia p +4 u q° +4 ne 83aumno npocmai.

Iepeoe pewmerne. p'+4 = (p*+2p+2)(p*—2p+2). ¢*+4 = (¢*+2¢+2)(¢*—2q+2) = (¢*+2q+2)(p*+2p+2). p*+2p+2 > 1. Bropoe peure-
Hue. Ecnu 06a uucna p u g Oonbliie 5, UX 4eTBEPTHIE CTENCHU JAIOT MPH JIeleHnHd Ha 5 octaTok 1. Ctano ObITh, 00a uucia p4+4 51
q4+4 nensites Ha 5. Ciiyvait p = 5, g = 7 ipoBepsieTcs HEMOCPEACTBEHHO.

3agaua 5. Ha docke nanucausl Hamypaivhsle yucia ag =1 < a; < ... <ajgppg, NPUHEM KaAXCOOE U3 HUCe, Kpome dg, He 6obule
c60€20 Y0BoenH020 Homepa (mom ecmb a; <2, a; <4, ..., ajppo < 20000). [okasxcume, umo pazHocme KAKux-mo 08yxX u3 Smux
yucen pagua 2008.

Pemenue. Paccmorpum 2008 map umcen: (1, 2009), (2, 2010), ..., (2008, 2-:2008). Ecnu yTBepx)aeHHE 3a/1a491 HEBEPHO, B KAXKIIYIO
napy BXOJUT He 0oJiee OTHOTO U3 YHCEN dy, ..., daoos- HO UX 2009, u Bce oM oH Oonbiie, ueM 2-2008. [IpotuBopeune.

3agaua 6. B cmparne 2008 20p0o0os, Hekomopuvle napvl c0poo008 COeOUHEHbl 08YCMOPOHHUMU OECROCAOOUHBIMU ABUATUHUAMU,
npuuem uz 10b02o 20pooa MOoAHCHO 00OPAMbCSL CAMONEMOM 00 1100020 0py2020 (603MOJCHO, ¢ nepecadkamu). Munucmepcmeo
PECUOHANBHOU NOAUMUKU PACCMAMPUBAET 8Ce B03MONCHbIE NPOEKMbl pA3OUeHus cmpanbl Ha 3 pecnyOnuKu max, 4mo HuKakue
()eaz (i)opoda U3 00HOU pecnyOIuKYU He coeOUuHeHbl asuanunuell. JJokaxcume, 4mo KOauiecmeo maxkux npoeKmos He npesocxooum
3277,

Pemenune. PaccMotpum rpad G, BepIIHHBI KOTOPOTO COOTBETCTBYIOT ropoJiaM, a pedpa — moporaM. I'pad okasbiBaeTcs CBA3HBIM,
BBEIJICIUM B HEM OCTOBHOE AepeBo 7. KommaecTBo mpaBHIBHBIX packpacok BepmnH rpada G B TpH mBeTa (a2 IMEHHO O HUX HIET
pedb B 33/1a4e) HE MPEBOCXOAUT KOJIMYECTBA MIPABUIIBHBIX PACKpacoK BepiinH aepeBa 1 B 3 upera. Jlokaxem, 4To i JepeBa C i
BEpIIMHAMH TIOCIIEIHEE KOIMYECTBO paBHo 3-2" . Basa /s iepeBa ¢ 0IHOM BEpIIMHOI OYeBHIHA. MHIYKIMOHHBI IIEpeX0x OT k
K k+1: paccMoTpuM JiepeBo ¢ k+1 BepIIMHON U BPEMEHHO yJAJIUM €ro BUCAYYIO BepuinHy a. OcraHercs nepeBo 1" ¢ k BepiinHa-
MU, JJIs1 HETO KOJMYECTBO PAaCKpacoK paBHO 3.2 Jnis kaxkoi packpacku gepeBa 7' CyImeCTBYeT JBa crocoba IMoKpacuTh Bep-
LIMHY a.

3amaua 7. Jokaowcume, umo (a+b)(a+c) =2 \Jabc(a+ b+ c) npu écex nonoscumenvuvix a, b u c.

Pemenue. (a+b)(a+c) >2\Jabc(a+b+c) & (a2+ab+ac)+bc >2./bc(a’ + ab+ ac) . A 5To HepPaBEHCTBO MEXJTy CPEIHHM apHd-

2 2
MCTHYCCKUM U CPECAHUM I'€COMETPUICCKUM JJIA YHUCEIT a +abtacu a’.

3amaua 8. Haiioume 6ce hamypanvhvie yucia a, ooradarouue credyiouum cOUCMEOM: K a MOJICHO NPUNUCAMb CRPasa 5 yugp u
3
noayuums 2a-.

Otser: 224. Pewenue. ITycts a — uckomoe uncio. Toraa 2a° = 100000a+b < 2a(a*~50000) = b, rae 0 < b < 10°. TousTHO, uTO
a® > 50000 < a > 224, u6o 223% < 50000 < 224°. a = 224 noaxomut: 2-224-(224°-50000) = 34048, a g >225 He MOAXOIAT, [IOTO-
My 4TO B 9TOM ciyuae 2a(a’—50000) > 2-225-(225*-50000) = 281250 > 10°.




XXXII YPAJIbCKUI TYPHUP FOHBIX MATEMATUKOB. ITEPMb, 1-7.12.2008

Crapmas rpynna, Bropasi Jiura, 3 Typ, pelieHusi M YKa3aHus 1JIsl ’KIOPH.

3agaua 1. Pewume 8 geujecmeenHvix uuciax cucmemy ypaswenutl [x]—y = 2[y]—z = 3[z]-x = 2008/2009. 30ecv [a] — yenas
uacmov HuUCa a, mo ecmov HauboIbulee yerioe YUcio, e npesocxoosiujee d.

OtBet: x =2+1/2009 =4019/2009, b =c¢=2010/2009. Pemenue. Ilyctp y =[y]+ta. Torma [x]-[y]=2008/2009+a, oTkyna
o = 1/2009. AnanoruyHo, x = [x]+1/2009, z = [z]+1/2009. Otcrona [x]-[v] = 2[y]-z] = 3[z]-[x] = 1. Pemas momyuusmyrocs Jm-
HelHylo cucteMy, noinydaem [x] =2, [y] = [z] = 1, oTKyZa u clieZlyeT OTBET.

¢ Toubko oTBeT — 2 Oamnia.

3agaua 2. Ha naockocmu 0an npsamoy20ibHUK, OUA2OHAL KOMOpo20 pasHa 2, u mouka A. Jlokadxcume, umo y npamoy2oabHuKa
MOJICHO 8blOPAMb MPU BEPUIUHBL TNAKUM 00PA30M, YMOObI CyMMA paccmosanuti om A 0o aulopanHbIX eepuiun bvlia He MeHblle 3.

Pemenue. [lycts nan npsmoyronsHuk PORS. [lo HepaBeHcTBY TpeyronbHuka AP+AR > PR =2. Ilo3TOMy OJIHO U3 PacCTOSIHUN
AP u AR — nyctb AR — ne Menbie 1. Aramornuno, AQ+AS > QS = 2. CknaasiBasi 3T0 HEPAaBEHCTBO C HEPaBEHCTBOM AR > 1,
nonyyaeM AOQ+AS+AR > 3.

3agaua 3. Ha docke 100x100 cmoam 2500 ne bviowux opye opyea koponel. Kaxoe naumenvuiee Koauuecmeo Kopoael Moxicem
CMosimb HA KPaio 00CKu?

Ortgert: 99. Penienue. Kitetku, He nexanue Ha kparo mocku 100x100, o6pasyrot kBagpat 98x98. Pa3o6séM ero Ha KBaapaThl 2x2.
B kaxmom u3 HMX cTOUT He Oojiee OJHOrO KOpOJiA, TO €CTh BCEro KOpoJied BO BHYTPEHHHX KJIETKax JOCKH — He Oosee
497 =2401. [TosTomy Ha Kparo IOCKH CTOAT He MeHee 99 koponeil. Terneps pazo0béM Ha KBajpaThl 2x2 Bcro Jocky 100x100, u
MIOCTAaBUM TI0 KOPOJIIO B JIEBYIO BEPXHIOIO KJIETKY Kaxaoro u3 Hux. [Tomyunm 2500 koposeid, He ObIOIIMX APYT Ipyra, U3 KOTOPhIX
Ha Kparo CTOAT POBHO 99.

¢ Tounbko oneHka — 4 Gaiia, TOJILKO MpuMep — 2 Oaa.
4 4
3anaua 4. I[lpocmeie uucna p u q omauyaromes na 2. Joxasxcume, umo yucia p +4 u q° +4 ne 63aumno npocmai.

epeoe pewenne. p'+4 = (p*+2p+2)(p*—2p+2). ¢*+4 = (¢*+2¢+2)(¢*—2q+2) = (¢*+2q+2)(p*+2p+2). p*+2p+2 > 1. Bropoe peue-
Hue. Ecim 06a 4ncia p 1 g Gonblue 5, X 9eTBEPTHIC CTEIICHH HAIOT TP Ae/eHUA Ha 5 octatok 1. CTano GbiTh, 06a uncia p*+4 u
q4+4 nensitest Ha 5. Ciydaid p = 5, ¢ = 7 poBepsieTcs HEMOCPEICTBEHHO.

3apaua 5. Bacsa ompe3zan om noxazauHou Ha puc. Queypsbl mpu 0OUHAKOBbIX MPEY20IbHUKA, nepe-
JIOHCUTL UX U NOTYYUTL 8 Pe3Vbmame npsAMoy20JbHUK, CHOPOHbL KOMOopo2o omuocamcs kak 1:2. Ilo- ]
Kasicume, KAk oH 9mo coendn. \

Pemenue. Cm.puc.

3agaua 6. Ha docke Hanucanvl Hamypaivhvie uucia ap = 1 < a; < ... <ajggpg, NPUYEM Kadxicooe u3z \
yucen, Kpome dg, He Ooblie c80e20 YOBOeHH020 Homepa (mo ecmb a; <2, a; <4, ..., ajpopo <20000). |r—{mpr—tm——t——=1y -~
Hoxkaosicume, umo pasHocms kakux-mo 08yx uz smux uucen pagua 2008. \

Pemenune. Paccmorpum 2008 map umcen: (1, 2009), (2, 2010), ..., (2008, 2-2008). Eciu yTBepxke-
HUE 33/1a4¥ HEBEPHO, B KAXKAYIO NIapy BXOJIUT He Oosiee 0JJHOTO U3 YHUCEN dy, ..., daoos- HO uX 2009, u

Bce OHU OH Oobire, yem 2-:2008. TIpoTtuBopeune.

3agaua 7. V Cawu ecmov 255 00unakogvix no 6udy Mouem, posHO 0OHA U3 KOMOPbIX hanvuusas
(necue Hacmoawux). ¥V scaonoeo manvuuxa Kocmu ecmv gecvl, HO 3a Kajcooe 36euusanue, 6 pe-
3yabMame KOmopo20 8ecbl OCMAIUCh 8 pasHosecuu, on bepem ¢ Cawu niamy ooun pyoas (836eutu-
6aHUsL, 8 KOMOPBIX 00HA U3 yauiex nepesewusaem, Kocms paspewaem denamo 6ecniamuo). Kaxyio
HAUMeHbULyr0 cymmy 0onicer npueomosums Cauia, umoovl 3a6e00M0 onpedeaums panviuugyro monemy ¢ nomoupro Kocmunwix
6ecog?

Otgert: 1 pyOns. Pemmenre. MHOXECTBO TOAO3PHUTENBHBIX MOHET Callra JeuT Ha 1B OJMHAKOBBIC YaCTH C OCTaTKOM B OJHY MOHETY, U
gacTH KIaAET Ha pa3HbIe yamd BecoB. ECiii BeCh ocTanmch B paBHOBECHH, TO (hasIbIIMBasi — OCTABIIASICS MOHETA, U 3a €€ OnpeaeIcHre
MpHUIUIOCh 3amatuTh | py0. Eciu ske ogHa M3 yactel oka3pIBaeTCs Jierde, TO OHa U 00pa3yeT HOBOE MHOKECTBO MOAO3PHTEIBHBIX MO-
HeT. B 3ToM ciyvae riatuth HUYero He Hamo. [Iporecc moBTopsieM, Moka ¢GajibiinBas MOHETa He OyIeT omnpeiesicHa.

3anaua 8. Haiiloume 6ce hamypanvHbvle yucia a, 00aadaouue cCiedyiouwum ceoUCMEOM: K d MOJICHO NPUNUCATNG CRPAsA 5 yugp u nouy-
3
yums 2a’.

Ortser: 224. Pemenne. ITycts a — uckomoe uncio. Torma 2a° = 100000a+b < 2a(a*~50000) = b, tae 0<b < 10°. IToHITHO, YTO
a* > 50000 < a > 224, u60o 223% < 50000 < 224°. a = 224 noaxoauT: 2-224-(224°-50000) = 34048, a a >225 He MOAXOAT, IOTOMY UTO B
stom ciygae 2a(a’~50000) > 2-225-(225*-50000) = 281250 > 10°.

¢ Toapko oTBeT — 2 Oaia.



XXXII VPAJIbCKUI TYPHUP FOHBIX MATEMATUKOB. ITEPMb, 1-7.12.2008

Muaaamasi rpynmna, BbICIIasi JIUra, 3 Typ, pelieHusi i yKa3aHus 115 KIOpH.

3agaua 1. Ha docke 100x100 cmoam 2500 ne 6browux opye opyea koponeu. Kaxoe nHaumenvutee Koruuecmeo Koponel Moxcem cmosambs
Ha Kkparo 0ocku?

Otser: 99. Pemenue. Kierku, He nexaiie Ha kparo nocku 100x100, o6pasyrot kBagpar 98x98. Pa3oObém ero Ha kBaapatel 2x2. B
Ka)KIOM M3 HHX CTOHT He G0Jiee OJHOTO KOPOJIs, TO €CTh BCEro KOpOyeil BO BHYTPEHHHX KIETKAaX HOCKH — He Gomee 49% = 2401. ITo-
3TOMY Ha Kparo JIOCKH CTOSIT He MeHee 99 kopoueil. Teneps pa3o0béM Ha kBaapathl 2x2 BCro 1ocky 100x100, 1 mocTaBUM 10 KOPOJIIO B
JIEBYIO BEPXHIOIO KJIETKY Kaxkoro u3 Hux. ITomyunm 2500 xoposeii, He ObIoIMX ApyYT Apyra, U3 KOTOPBIX Ha KParo CTOSIT POBHO 99.

¢ Tonbko orneHka — 4 6auia, TOJNBKO pumMep — 2 bania.

3angaua 2. Ha niockocmu 0aH npsamoyeoibHUuK, OUA2oHaIb KOMopozo pasHa 2, u mouka A. J[okasicume, umo y npsamoye0obHUKA MOICHO
8b10paAMb MPU GEPUUUHBL MAKUM 00pa3zom, umobsl cymma paccmosuuti om A 00 eblOpaHHbIX epuiuH OblIA He MeHbule 3.

Pemenue. [Tycts nan npsmoyronsHuk PORS. 1o HepaBeHCTBY TpeyronbHuka AP+AR > PR = 2. IloaToMy ojiHO U3 paccTosiHuit AP u AR
— nyctb AR — He Mesbuie 1. AnanmormuHo, A0+AS > OS=2. CknanslBas 3TO HEPaBEHCTBO C HEPaBEHCTBOM AR > 1, momydaem
AQ+AS+AR > 3.

3agaua 3. Paccmompum mHodCecmgo A HAmMypanbHeiX yucen, HauMeHbull dnemenm komopoeo pasen 1001, a npoussedenue scex e2o
NeMeHmo8 — Keadpam namypanbhozo uucia. Kaxoe naumenvuiee 3uauenue modicem npuHUMAams HAUOOILUUT dNeMEHM MHONCECMEd
A?

Oteet: 1040. Pemenwne. ITockonpky 1001 =7-11-13, Bo MHOXecTBe 4 JOKHO OBITH €MI€ OAHO 4HCIO, Aensmeecs Ha 13. Ywcno
1014 = 13%6 He noxoiizér. Yucino 1027 = 13-79 TpeOyeT emé oTHOTO YHcia, NENAIIerocs Ha 79, u Takoe Yuciio OyIeT He MEHBIIe, YeM
1106. A Bor umcmo 1040 Bmecre ¢ gumcmamm 1001, 1008, 1012 w 1035 pmaér mpumep MCKOMOTO MHOXeCTBa A:
1001-1008-1012-1035-1040 = (5-7-9-11-13-23-32)?,

¢ Tonbko npumep — 4 Gata. Tonbko onenka — 4 Gasia.

4 4
3anaua 4. IIpocmeie yucna p u q omaunaromes na 2. JJokasxcume, umo uucaa p’+4 u q° +4 ne e3aumno npocmei.

Hepsoe perenne. p'+4 = (p*+2p+2)(p*2p+2). ¢'*+4 = (¢*+2q+2)(¢"2q+2) = (¢+2q+2)(p*+2p+2). p*+2p+2 > 1. Bropoe pemenne. Ec-
1 06a 4Kcia p U ¢ GoIblie 5, NX YeTBEPTHIE CTENCHN JAI0T IIPH JeNeHu: Ha 5 octaTok 1. CTano 6biTh, 06a uncia p*+4 u ¢*+4 nensrcs
Ha 5. Ciyau p =3,q =5up =5, g = 7 npoBepsieTcs HEOCPEACTBEHHO.

3amaua 5. Ha oocke nanucanvl Hamypaivhvie wucia ap = 1 < a; < ... <djpppg, NPULEM KadICOOE U3 HUCEN, KPOMe dy, He DOblle c80e20
Y080eHH020 HoMepa (mo ecmb a; <2, a; <4, ..., g < 20000). Hokasxcume, umo paznocms Kakux-mo 08yx uz smux uucen pasia 2008.

Pemenne. Paccmorpum 2008 map aucen: (1, 2009), (2, 2010), ..., (2008, 2-:2008). Ecnu yTBepxaeHNe 3a7aqi HEBEPHO, B KAKIYIO Mapy
BXOJUT He 00Jiee OJTHOTO M3 YHCEN dy, ..., dxgs. HO X 2009, u Bce oHM OH Oobie, uem 2-2008. [IpotuBopeune.

3anaua 6. Haiioume 6ce HamypanvHbvle Yucia a, 0oaaaruue ciedyiouum C8oUCME0OM: K A MONCHO NPUNUCAL CRpasa 5 yugp u noiy-
3
yums 2a’.

Otget: 224. Pemenne. Ilyctp a — uckomoe umcio. Torma 2a* =100000a+b < 2a(a’~50000) = b, rae 0<b < 10°. TlousiTHO, 4TO
a® > 50000 < a > 224, u60 223% < 50000 < 224°. a = 224 noaxoauT: 2-224-(224°-50000) = 34048, a a >225 He MOAXO/AT, IOTOMY 4TO B
stom ciydae 2a(a’~50000) > 2-225-(225*-50000) = 281250 > 10°.

¢ Toiupko oTBeT — 2 Oaiuia.

3anaua 7. /Janvr 100 nonapro pasiuuHulX NOIONCUMENbHBIX yucel. JJokadcume, 4mo cpeou 6cex ux CpeoHux apumemuieckux no 0ed,
mpu, yemulpe, ... cmo Hauodymcs ne menee 2597 paziuunvix.

Pemienue. Ilycth a; <a, <...<ajp — naHHbIe uucia. Torma (ajgotdg)/2 > (ajpetasstas)/3 > ... > (ajget...tas)/50. Tyt 49 cpenuux
apudmernueckux. Jlanee (ajpot... Fas;tas)/50 > (ajpot... Tasytasg)/50 > ... > (aypot... Tasyta;)/50. Tyt 50 HOBBIX cpenHuX apudmMeTH-
yeckux. Jlanee Tak ke «IIeperoHuM» dsy B dp, IOTOM ds3 B A3, ..., digo B dso, [lomyanm emé 49 pa3 mo 50 HOBBIX cpeqHux apupMeTHUe-
ckux,. Hakonen, (asot...+a;)/50 > (asot...+a1)/49 < ... <(ayta;)/2 — ewmg 48 HOBBIX cpeqHUX apuMeTHYecKuX. B nrore momyuaercs
49+50-50+48 = 2597 cpeanux apuMETHUECKHX, YIOPSIJOUEHHBIX TakK, YTO KaxJo0e cieayromiee Oyaer MeHblie npeapyiymero. [loaro-
My BCE OHU Pa3IMYHEIL.

3agaua 8. B cmpane 100 2opodos, Hekomopsie napvl 20p0008 coeOurensl 08YCMOPOHHUMU DECNOCAOOUHBIMU ABUATUHUAMU, NPUYEM U3
106020 20p00A MONCHO 00OPAMBCA CAMOIEMOM 00 1100020 OpY202o (803MOJHCHO, ¢ nepecadkamu). Munucmepcmeo pecuoHaIbHOU No-
JUMUKY PACCMAMPUBAEm 6Ce 803MONICHbIE NPOEKMbl PA3OUeHUs CMpanvl Ha 3 pecnyOIuKy max, 4mo HuKakue 08a 20pooa u3 0OHoU pec-
ny6auKU He coeOuHenbl asuanunuei. JJokaxcume, 4mo KOTUHecmso makux npoexmos e npesocxooum 3-2°.

Pemenne. PaccmoTpum rpad G, BepmIMHBI KOTOPOTO COOTBETCTBYIOT TOpoaaM, a pedpa — moporam. I'pad) oka3pIBaeTcsi CBSI3HBIM, BBI-
JIeTUM B HeM ocTOBHOe iepeBo 7. KonnuecTBo mpaBWIIbHBIX packpacok BepuivH rpada G B Tpu 1Bera (a KIMEHHO O HHX HIET peyb B
3ajia4ye) He MPEBOCXOUT KOJIMUECTBA MPABUIBHBIX PACKPACcOK BepinH aepea 1 B 3 uBera. Jlokaxkem, 4TO JJIsl iepeBa ¢ 7 BEpIIMHAMHU
mocJefHee KOJIMYECTBO PAaBHO 3-2"! Basza ms JlepeBa C OHOW BepIIUHON odeBHIHA. HIYyKIIMOHHBIHN mepexof oT k K k+1: paccMoTpuM
ZIepeBo ¢ k+1 BepIIMHON M BPEMEHHO YAAIMM €Tr0 BHCAUYIO BepmmHy a. OctaHeTcs aepeBo 7' ¢ k BepIIMHAMH, IS HETO KOJIUIECTBO
packpacok pasro 3-2°". Jlnst kaxaoii packpacku gepesa T’ CYIIIECTBYET JBa crioco0a MOKPACUTh BEPIINHY d.
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Muaamas rpynna, neppasi Jura, 3 Typ, pelieHusi ¥ yKa3aHus JJIA KIOPH.

3anaua 1. Ha waxmamuou oocke (8x8) cmosm 16 xoponetl, He dviowux opye opyea. Kaxoe Haumenvuiee KOIULeCmMa0 Kopoael
MOdHcem cmoamy Ha Kparo 00CKu?

Ortgert: 7. Penienue. Kietku, He sexarue Ha Kparo JTOCKH 88, 00pa3yroT kBajpaT 6x6. Pa3o0béM ero Ha kBajpaThl 2x2. B kax-
JIOM U3 HUX CTOUT He 00Jiee OJJHOro KOpOJisi, TO €CTh BCErO KOPOJIeH BO BHYTPEHHHX KJIETKax JOCKH — He Oojee 37=9, [ostomy
Ha Kparo TOCKU CTOST He MeHee 16—9 = 7 xopoureii. Teneps pa3o0séM Ha KBagpaThl 2x2 BCIO TOCKY 8X8, U IIOCTaBUM IT0 KOPOJIIO B
JIEBYIO BEPXHIOIO KIETKY Kakoro u3 HuX. [lomydnm 16 Kopomeii, He OBIOMHUX APYT OpyTra, U3 KOTOPBIX Ha KParo CTOST POBHO 7.

¢ Tonbko onenka — 4 6aina, TOIbKO mpuMep — 2 Gana.

3amaua 2. Ha niockocmu 0an npsamoy2oibHuK, OUda2oHalb Komopoz2o paena 2, u mouka A. Joxascume, umo y npsamoy2onvHuKa
MOJICHO 8b1OPAMb MPU BEPUIUHBL MAKUM 00pA30M, Umobdbl cymma paccmosnuii om A 00 6b10panHblx Gepuiun Ovlia He menbuie 3.

Pemenue. Ilycts nan npsimoyronsHuk PORS. Ilo HepaBeHcTBY TpeyronbHuka AP+AR > PR =2. IloaTOMy OIHO W3 pacCTOSIHUN
AP u AR — nyctb AR — He MeHbie 1. AHanoruuno, A0+AS > OS = 2. CkiaasiBasi 3T0 HEPABEHCTBO C HEPABEHCTBOM AR > 1,
nonyuaeM AQ+AS+AR > 3.

3apaua 3. Paccmompum mHodxcecmso A HAMYypaibHbIX YUCEN, HAUMEHbULULL dAeMeHm KOmopo2o pasen 33, a npouzgedenue 8cex
€20 d1eMeHmos — mouHblil keaopam. Kaxoe naumeHnvuiee 3Ha4eHue MOXCem NPUHUMAmMs HAUOOIbUULL d1eMenm MHoxcecmea A?

Ortset: 44. Pemenue. ITockonbky 33 = 3-11, B MHOXECTBE A TODKHO OBITH €& OAHO YMCHO, Aessimieecs Ha 11. Oto munumymM 44,
C npyroii ctopoHsl, uncna 33, 35, 40, 42, 44 noaxoasT: UX npousBeneHue paBHo (8-3-5-7-1 1)2.

¢ Tonbko npumep — 4 6amna. Tonbko oneHka — 4 Oaa.

3anaua 4. Pewume 8 geujecmeenHbix wuciax cucmemy ypaswenutl [x]—y = 2[y]—z = 3[z]-x = 2008/2009. 30ecv [a] — yenas
uacmob Huca a, mo ecmov HauboIbulee yeuoe YUcio, e npesocxoosiujee a.

OrtBer: x =2+1/2009 = 4019/2009, b =c=1+1/2009 =2010/2009. Pemenne. [Tyctb y=[y]t+ao. Torna
[x]-[v] = 2008/2009+a., OTKyz1a o = 1/2009. AHAJOTUYHO, x = [x]+1/2009, z=[z]+1/2009. Otcrona
[x]-[¥] = 2[¥]-z] = 3[z]-[x] = 1. Pemas nomy4yuBuIyIOCS JIMHEHHYIO CHCTeMY, moiydaeM [x] =2, [v] =[z] = 1, oTkyna u cienyer
OTBET.

¢ Tonbko orBeT — 4 Oania.

3agaua 5. V Cawu ecmo 255 00unaxosvix no 6udy MoHem, pogHo 00HA U3 KOMOPuIX anvuusas (lecue Hacmoswux). Y scaonozo
manvyuxa Kocmu ecmov 6ecel, Ho 3a kajicooe 36ewiusanue, @ pe3yavmame KOMOpPo2o 8ecbl OCMANUCL 8 pABHO8ecUU, OH bepem ¢
Cawu nnamy oO0ur pyOns (836euiusanus, 8 KOMopwvix 00Ha u3 dyawek nepegewusaem, Kocmsa paspewaem denamv 6ecniammo).
Kakyro naumenvuiyro cymmy oonscen npueomogumv Cauia, umobsi 3a6e00M0 onpedenums Qanrbiugyio MOHemy ¢ HOMOUbIO
Kocmunvix éecos?

Ortger: 1 py6ns. Penmenne. MHOXKECTBO MOJO3PUTENBHBIX MOHET Caria IENUT Ha IBE OMHAKOBBIC YaCTU C OCTATKOM B OJIHY MO-
HETY, ¥ 9aCTH KJIAAET Ha pa3HbIe Yaliu BecoB. EcM Bechl oCcTaluCh B PAaBHOBECHH, TO (pabIINBasi — OCTABIIASCS MOHETA, U 3a e
oTIpeieNieHHe TPHUIUIOCH 3armatuTh 1 py0. Ecium ske omHa m3 dactelt oka3pIBaeTcs Jierde, To OHa M 00pa3yeT HOBOE€ MHOKECTBO
MOJJO3PUTENBHBIX MOHET. B 3TOM ciydae ruiaTuth HUYEro He Hazno. [Iporecc moBTopsieM, moka (aipliuBas MOHETa He OyAET Oll-

peaenesa. T N 1
]

3apaua 6. Hailoume éce namypanvhuie uucia a, obaadaiowue credyiowum ceovicmgom: k a moxcno |~ | |\ | . !
3
npunucame cnpasa 3 yugpul u NOIYHUMb @’ . \

0 < b < 1000. HowsTHO, uTo @* = 1000 <> a > 32, u60 31% < 1000 < 322 a = 32 noxxomut: 32-(32°—
1000) =768, a=>33 He mOAXOMAT, TOTOMYy UYTO B J3TOM CiydYae a(az—IOOO) > 33-(332— \ ----- .

Otget: 32. Pemenue. Ilycth ¢ — uckomoe umcno. Torma @ =1000a+b < a(az—IOOO) =b, Toe \ ----- !

1000) = 2937 > 1000.

¢ Toubko oTBeT — 2 Gamia.

3amaua 7. Bacs ompeszan om nOKA3aHHOU HA puc. Queypsbl mpu 0OUHAKOBbIX MPeYeOIbHUKA, nepe-
JIOJCUTL UX U NOTYYUTL 8 pe3VTbmame NpsamMoy20JbHUK, CIOPOHbL KOMOpo2o omuocamces kax 1:2. Ilo-
Kaoicume, Kaxk OH 3mo coenai.

Pemenune. Cwm. puc.

[ N

3amaua 8. Hosocmu 6 copode Cniemnuncke pacnpoCmpansionmcss mak. Kaxicovlil JHCumeib, V3Hae-

WLl KaKkylo-mo HO80CHb, HA Cledyiowee YMpo Oeumcs elo ¢ 08YMsl 20POANCAHAMU, paHee ee He 3HaAsuuMu. B 0exabpe cemb cu-
meneti CHAeMHUHCKA He3a8UCUMO Opye Om Opy2d V3HAIU 6ANCHYIO HOBOCHb, U 6 pesyabmame k 20-Mmy 0exkabps sma HO80CMb
cmana uzeecmua 120 scumensam. B kaxou 0enb Y3HAL HOBOCHb NEPBbIL U3 20POHCAH?

B aT0i1 33a1aue n3-3a OMMOKH KIOPU B KAUECTBE MTPABIIIBHOIO IPUHUMAIICS OTBET «TaKOTO HE MOTJIO CIIy4UThCs». OTBET U pertre-
HUE 33/1a44 cM. B Jure «Crapt».
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JIura «Crapm», 3 TYp, pelieHHs U YKAa3aHUS 1S *KIOPH.

3anaua 1. Ha waxmamuou oocke (8x8) cmosm 16 xoponetl, He dviowux opye opyea. Kaxoe Haumenvuiee KOIULeCmMa0 Kopoael
MOdHcem cmoamy Ha Kparo 00CKu?

Ortgert: 7. Penienue. Kietku, He sexarue Ha Kparo JTOCKH 88, 00pa3yroT kBajpaT 6x6. Pa3o0béM ero Ha kBajpaThl 2x2. B kax-
JIOM U3 HUX CTOUT He 00Jiee OJJHOro KOpOJisi, TO €CTh BCErO KOPOJIeH BO BHYTPEHHHX KJIETKax JOCKH — He Oojee 37=9, [ostomy
Ha Kparo TOCKU CTOST He MeHee 16—9 = 7 xopoureii. Teneps pa3o0séM Ha KBagpaThl 2x2 BCIO TOCKY 8X8, U IIOCTaBUM IT0 KOPOJIIO B
JIEBYIO BEPXHIOIO KIETKY Kakoro u3 HuX. [lomydnm 16 Kopomeii, He OBIOMHUX APYT OpyTra, U3 KOTOPBIX Ha KParo CTOST POBHO 7.

3amaua 2. Bacs ompeszan om NOKA3aHHOU HA puc. Queypsbl mpu 0OUHAKOBbIX Mpey2oNbHUKA, nepe- .

JIOACUTL UX U NOTYYUT 8 pe3YTbmame nPImMoy2oib |~
HUK, CIMOPOHbL KOMOpo2o omuocamcs Kax 1:2. I[lokasxcume, kaxk on smo coerar.  p\eE—t——-———t— -
Pemenue. Cwm. puc. \
3apaua 3. Kamsa 3a2a0ana HeCcKoIbKo Pa3IUiHbIX HAMYPALbHBIX YUCETL, CaMOe MANEHbKOe U3 KOMO- \

puix OvL10 pasno 10. Oxazanocs, umo npoussedenue ecex Kamuhvlx uucen — moumwvlii Keaopam.

Moenu u 6ce onu dbims menviue 20? \

Pemenue. /la, Hanpumep 3aragansl yncina 10, 12, 15, 18. Ux npousseaenue pasHo 32 400 =180°.

3anaua 4. Tpemv nymu om Ilepmu 0o Examepunbypea — noovem 6 copy, mpems — no pOSHOU MeCHi-

HOCmU, U mpems — cnyck nod zopy. Typucm npowen gecb nyms co cpeduneil ckopocmvio 6 KM/4, npu
2MOM HA Nepeoll mpemu e20 CKOpoCcmy Ovlia pasHa 4 km/y, a Ha émopoi — 6 km/4. Haiioume cko-
pocmb mypucma Ha nocieoHem yuacmke nymu.

Pemenue. [Tyctp anmuHa kaxxaoro ydactka paBaa S. Toraa mepBblid y4acTOK TYPHUCT HPOIIIEI 3a Bpe-
Ms S/6, Bropoii — 3a S/4, a Bech myTh — 3a 3S/6 = S/2. [loaTOMy TpeTHii y4acTOK MPOUICH 3a BpeMs
S/2 —S/4 — S/6 = S/12, a 3Ha4uT, CKOPOCTH Ha HEM ObLIa paBHa 12 KM/4.

3amaua 5. V Cawu ecmo 60 00unarxosvix no eudy supek, 00Ha u3 Komopwix anvuiusas (iecue nacmoswux). ¥ Kocmu ecmo gecwl, HO 3a
Kaoicooe 836elusanue, 8 pe3yibmane KOmopo2o 00HA U3 Yaul 8ecos nepegecuia, on bepem ¢ Cawu niamy ooun pyons (a 36euusanus,
6 KOMOpbIX 8eCbl ocmanucy 6 pasiosecuu, Kocms paspewaem dename b6ecniammno). Kaxyro naumenvutyio cymmy 00aicer npueomosums
Cawa, umobvl 3a6e00M0 onpederums Parbuusyio cupvKy ¢ nomowwio Kocmunwix eecos?

Ortser: 1 pyOnb. Pemienue. Cama Oyet B3BEIIMBATh THPBKHU 110 OJHOM, CPAaBHUBAs X C OJJHOM U TOI e IMpPbKOH, I0Ka Ha Becax Oyner
paBeHCTBO. B MOMEHT mepBoro HepaBeHCTBA OH (ajbIIMBYIO TMPBKY U 3aIUIaTHT MEpBBIA pyOss. OOOHTHCH coBceM 0e3 yIuiaT eMy He
yJIacTCsl, TaK KaK pe3yJIbTaToM IIEpBOTO e (JF000ro) B3BEIIMBAHHS MOXET ObITh HEPABEHCTBO, €CIIM B TOT MOMEHT (halIbIINBast TUPbKa
HAXOJUTCS CPEU B3BEIINBAEMBIX.

3agaua 6. Mooicro au packpacums docky 2008x2008 6 mpu yeema max, umooOwvl HU HA OOHOU 20PUIOHMAIU, 6EPMUKATU UTU OOILULON
OUA2OHANU HUKAKUX O8YX 18emo8 He OblLI0 NOPOBHY?

Pemenue. Pa3HBIX packpacok OYeHb MHOIO, HAJI0 BHUMATEIBHO IPOBEPSTH MPABHIBHOCTh. Hampumep, paccraBisieM NEpBBIA LBET IO
OJTHOM JMaroHalli, KpOMe MOCIEeTHUX TPEeX KIETOK (CM. PHC.)

[[BeTom 2 mokpacuM BepXHHUE [(Ba psijia 0€3 MpaBoro NpsSiMOYTroJIbHUKA 2X3 ¥ HUKHUN npaBbiii mpsimo- | 2 | 2 [ 2 | 2 | 2 1

yronpHUK 2x3. Toraa B KaXI0W BepTHKAIN OJHA KieTka IBeTa | m naBe mBera 2. [t [BYX HIDKHHX
ropm3oHTaneil. OmHa KieTka Beta 1 u 3 KIeTKH 1uBeTa 2, Uil ABYX BEPXHHX — OJHA KJIeTKa IBeTta 1,

JIBE KJICTKH I[BETa 3, OCTaybHbIC — IBeTa 3. JJIs1 OCTANbHBIX TOPHU30OHTAJICH mBeTa 1 OaHA KIIeTKa, a 1
nBera 2 BooOIIe HeT. Tenepb Ha OAHOW M3 IUaroHanei 4 KIeTKy IBeTa 2, nBera 1 HET BooOIIe, a Ha

JIpyToil HET 1BeTa 2, 3aTO TPH KIETKH LBeTa 3.

3amaua 7. Pyuxa 0opooice mpex kapawoauwiel Ha yenoe yucio pyonei, a kapanoaw cmoum oewiesie |

pyoas. Komnnexm uz pyuxu u 12 xapanoaweti cmoum poeno 5 pyonet. Ckonvko cmoum pyuka? 1

Penienune. 3amensas pydKky Ha TpM KapaHjalla, [OJy4aeM, 4To 15 KapaHJamed CTOAT LENOE YMCIO | | 21212
pyOueii, Mmenbiee 5. CiaeoBaTeNbHO, 3TO YUCIIO JEIUTCS Ha 3, 3HAUUT, POBHO 3, W KKABIA KapaHaall

crout 20 komneek. Tpu kapangama crost 60 KorL., a pydka Ha 2 pyOJis Jopoke, To ecTh 2 pyo. 60 xorre- 1 2122

€K

3anaua 8. Hosocmu 6 copode CniemHuHcke pacnpocmpansiomes maK: Kajcowlll JHCumens, Y3HAGWIUL KAKYIO-MO HOBOCMb, HA Ce0VIO-
Wee ympo 0enumces el ¢ 08yMs 20POACAHAMU, panee ee He 3Hasuiumu. B oexabpe cemv scumeneti CniemHuHCKa He3a8UCUMO Opye Om
Opyaa y3HAU 8aXCHYI0 HOBOCMb, U 8 pe3yabmame K 20-my dexabpa sma Hosocms cmana uzeecmua 120 socumensam. B kaxotl Oenv y3uan
HOBOCHb NEPBbILL U3 20POAHCAH?

Ortgert: 14 nexabps. Pemenne. OT OJHOTO CIUIETHHKA Yepe3 k JHEW HOBOCTh Y3HAIOT 2% 014 42! yenopek. C caMUM CILIETHUKOM 3TO
— 211 yenosek. Uro6s! y3HATH, KOT/1a KTO U3 CIVIETHAKOB Y3HAJ HOBOCTb, HA/I0 MPEJICTABUTH UnciI0 120 B BUIE CyMMBI He Gosiee ueM
cemu yuces Buaa 2°—1 uim, 4To TO XKe camoe, yuciao 127 B BuIe CyMMBI He Ooee 7 creneHell aBoiiku. Ho mocienHee MOXHO ClienaTh
IIMHCTBEHHBIM CrocoboM: 127 = 142+4+8+16+32+64. TTockonbky 64 = 2°, mepBblii CIUIETHHK y3HAT HOBOCTH 6 IHeil Hasax. OTciona
— ortBeT. [Ipu 3ToM nocneHui U3 roposkaH (COOTBETCTBYIOLIHMI MEHBILIEMY U3 ClIaraeéMbIX ) Y3HAJI HOBOCTH yixke nocie 20.12.



