PEIIEHNMS 3AIIAY
3agaua 1
Bocnonp30BaBIIMCE MPaBUJIOM TEPEBOAA IMEPHOAMYECKON JECATUYHOM Jpodu B

OOBIKHOBEHHYIO, a Takxke (Gopmynoil ans cymmbl nepBeix 2017 uneHoB apupmMeTHuecKon
IIPOrPECCUH, HAAEM

0,(0001)+0,(0002) +... 7_2035153
Orper: 2035153
9999
3amaua 2

Paccmotpum ypaBuenne Axy + Bxz+ Cyz=N. Ilycts uncina A 1 B B3aUMHO MHPOCTHI.
Torga cymecTByrOT Takue Lesble uucia y u z, uto Ay + Bz =1. CnenoBatenbHo, x = N —Cyz.

[TosTroMy Hamie ypaBHEHHE HMMeEET ClEAylollee pelleHHe B IEeNbIX  YHClax:
y=-5,z=3,x=N+27-3-5. YrBepxkaeHHE JOKA3aHO.
3anaua 3

O6o3HaunM KOd((PUIMEHTHI 33JaHHOTO MHOTOWIEHa (KpoMe CTapiiero) dYepes

ag, ag,az, az: f(x)=ay + a;x + a,x? + azx3 + x*. Torna 1o ycjaoBuIO 3a1a4u UMEEM:
fO)=ag+ a;x + ax? + azx® + x* = (x — x) (x — x) (x — x3) (x — x4).
Bmecre ¢ wmHorowieHoMm f(x) paccmorpuM MHOrowieH h(x), UMEIONMHA KOPHH
{_xl' —X2, —X3, —X4} :
h(x) = (x +x)(x + x)(x + x3)(x + x4) = ap — ayx + a,x? — azx® + x*.
Paccmorpum muOToweH G (x) = f(x)h(x):
G(x) = (x —2x1) (x = 22) (x — x3) O — %) (x + x1) (x + 22) (x + x3) (x + x4) =
= (2% = 0,2 (x? — 0,H) (2% — x32) (2% — x,2).
3ameHoii mepeMeHHol y = x? nosydaeM TpeOyeMblil MHOrouieH g(y), HOCKOIbKY
90 =0 =)@ =)@ — )Y — x,7).
B namewm ciyyae:
f(x) =8+ 32x — 12x% — 4x3 + x*,
h(x) =8 — 32x — 12x% + 4x3 + x*,
G(x) = f(x)h(x) = 64 — 1216x?% + 416x* — 40x° + x8,
g(y) = 64 — 1216y + 416y2 — 40y3 + y*.
Otser: g(x) = 64 — 1216x + 416x% — 40x3 + x*.
3anaua 4
[Tycte mpoOupok Buaa A, B u C B3siu cooTBeTCTBEHHO @,b u ¢ mtyk. Ilo ycioBuro

0,1a+0,26+0,9¢c = O,20l7~(a+b+c) & 1000'(a+2b+9c) = 2017-(a+b+c). JleBasg yacth
nocsenHero pasenctna aenurcea Ha 1000, cnenoBatensHo Ha 1000 momkHa 1eAUTHCS U TpaBast
4acTh. 3HAYUT, HAUMEHBIIICE BO3MOKHOE 3HAYCHHE CyMMBI a+b+c paBHo 1000. ITokaxkem,

YTO 3Ta OLIEHKa JOCTHKHMA. To €CThb, JOKaXCM, 4YTO CYHIECCTBYIOT HCOTPHULIATCIBHLIC LCIIBIC
quciia a,b n ¢ TaKHueE, 4TO

a+b+c=1000
a+2b+9¢c=2017 (1)
a <500, b <500, c <500.



[Tocneanue Tpu HepaBEeHCTBA CIyXaT HEOOXOAMMBIM M JOCTaTOYHBIM YCJIOBUSM TOTO, YTO
yIacTcs M30eXaTh HCIOJIb30BaHUS MPOOMPOK OJHOTO BHJA HPU JIBYX IOCIEI0BATEIbHBIX
nepenuBaHusax. M3 nepBeix ABYX ypaBHEHMH cucteMsl (1) Haxoaum
a=T7c—-17,b=1017-8c. (2)
[ToncTaBUB 3TH BhIpaKEHUS B MOCIEAHUE TPU HepaBeHCTBa cucteMbl (1), momyuyum
7c¢<517,8¢c 2518, ¢ <500.
Ortcrona Hanbosbiee 3HaUYeHUE ¢ paBHO 73. EMy COOTBETCBYIOIIME 3HAYEHUSI @ 1 b MOT'YT OBITh
HarigeHbl U3 (2). OHU, OYEBUIHO, YIOBJICTBOPSIOT HepaBeHCTBaM cucTembl (1). Takum
00pa3oMm, pa3penmMoCTh B HEOTPULIATENIbHBIX LENbIX YUCIax cucteMsl (1) qoka3aHa.
OtBer: Haummenpmiee konuuectBo mnepenuBanuid paBHo 1000. IIpu 3ToM Moryt OBITH
UCII0JIb30BaHbl MakcuMyM 73 npooupku Buaa C.
3amaua 5

[Tycte o(N)— cymMMma KBaJIpaTOB HaTypaJbHBIX JAEIUTENEH HaTypanbHOro umcia N.
3aMeTuM, 4TO JJIs JIFOOBIX JIBYX B3aMMHO IIPOCTBIX HATYPaJbHBIX YMCENI @ U b CIpaBeUINBO
paBeHCcTBO: o (ab)=o(a)-o(b). [eicTBUTENBHO, JTFOO0H IEIUTEIb MPOU3BEACHUS ab ecThb
Mpou3BeIeHUE AeNUTeNs a u aenurtens b. I Hao00poT: yMHOXKHUB ACNUTENb a Ha JEIUTEeNb b,
MIOYYHUM JICIIUTENIb TPOU3BEACHUST ab. DTo Ke, OYeBUIHO, BEPHO U JIJISl KBA/IPATOB JICITUTEICH
(kBagpaT nenaMTeNs MPOM3BEIEHUS paBEeH IMPOM3BEICHUIO KBaJpaToB  JIeIMUTENEH
COMHOXMUTENEN U Ha000POT).

PaccMOTpUM pasjiokeHue yucia N Ha POCTbIe MHOKHUTENH: N = p' -... 3neck p,
— HONApHO Pa3iIMYHBI NPOCThIe umcia, u Bce k, € N. Torma G(N)=c7( pr ) ) u
o(p*)=1+p’+p'+...  Tockomsky 1800=2°-3*-5", 10

o(1800) = (1+27 +2* +2°)-(1+3” +3%) - (1+ 5> +5*) =5035485.
OtBet: 5035485.
3anaya 6
W3 ycnoswust cnemyer, uto ¢ > b. Halinem Ha
otpeske AB touky Dtakyto, uto AC = AD. Torna
tpeyroabHUK ACD paBHOOenpeHHbIt 1 LACD =
£ADC =90° — /2. Yron ADC — BHeUHHA yromu

TpeyroiapHuka CBD. 3uaunt, <£4BCD 4+ f =
£ADC = 90° =~ =a +f.
3naunt £BCD = a,u tpeyronbHuku BCD n
BD _ BC c=b _
ABC mnono6usl. MMeem BC - ap WM —=
%, OTKYJ1a CJIEAyeT UICKOMOE COOTHOILIEHUE.

3amaua 7
[TokaxkeMm, 9TO 01 106020 HAMYPATLHO2O YUCIA N CYUeCmayem HamypaibHoe yucio N,
oensujeecs Hayeno Ha n, CyMma yugp komopoco pasna n. JIeWCTBUTEILHO, PACCMOTPUM YHCIIa
suga 10°,k=0,1,... a umenno: 1, 10, 100, 1000,...Cpen 3THX dHmcea BHIGEpEM 71 YHCEl,
UMEIOIINX OJTMHAKOBBIC OCTATKH OT JISJICHUS Ha 71 (3TO MOYKHO CJIENIaTh, TOCKOJIBLKY YHCEN BU/IA
10" GeckoHeuHO MHOTO, a OCTAaTKOB OT JEJNEHHS Ha 1 POBHO 7). B kadecTBe mckomoro N
BO3bMEM CYMMY 3THUX /1 4UCEl. Y TBEPKICHUE JOKA3aHO.
3amaua 8



Ecmun Tabmuma 2 mosydyeHa w3 Tabmumbl 1 OJHUM W3 yKa3aHHBIX JACHCTBUH, TO

ad, —bc, = a,d, —b,c,,qro nns Tabnun A u B He BeinonHeHo. [ToaToMy yka3aHHBIM CIoco60M

NoJy4YuTh Tabnuity B u3 Tabauubl A Henmb3s.

a1 | by Ta6 5 a | b
c | di abiia e | d2

Tabmuma 1

OtBet: Henp3ss.



