Mynununaabubiii 3tan Poccuiickoit osiumnuaabl mo maremaruke 2018-19 ygyebHoro roza
11 kmacc (Bpems pewenus — 4 waca)

1. Ecim Ha J0CKe €CTb HEHYJIEBOE HHCJIO @, TO PA3PEIIACTCs BHIIMCATD Ha JOCKY HHCIO .
Ecim na jjocke ects 1nciia ¢ u b, To pa3peniaeTcs BbIIICATh Ha JOCKY YHCIO a4+ b, TakzKe
pa3pelaeTcs BEIINCATD Ha JOCKY YHCIO0 @ — b (B KadecTBe ¢ U b MOXKHO HCIOJIb30BATH
OJIHO ¥ TO K€ 9YUCJIO).

Wznaganpno Ha JOCKE HallMCaHO YHCJIO 3+ \/5 ,H‘OKa}KI/ITe, 9TOo IIpy 1momMomu TOJIbBKO
JIMIIb YKa3aHHBIX onepauﬂﬁ MO2KHO BBIIIMCATb Ha JOCKY YHCJIO 1.

Pemenue. Brimuniem na j1ocky 4dncio a = ﬁg = 3_4‘/5

4a = 2a+2a. Ha nocke 6yayt, B uactaoctH, qncia 3+ v/5 1 3— /5, 3HAMAT MOKHO OYIeT
BBIMTHCATH UX cyMMy, dncyo 6. dajee umem Ha J10cKy 4ducyio b = %, zaTeM 2b = b+ b,
3b =0b+ 2b, 6b = 3b+ 3b, Ho 6b = 1, Yero Mbl U JOOUBAJIUCH.

, 3aTeM BBIIIUAIIEM 20 = a + a U

KommenTapuii. Ecin yiamock BeIIIcaTh Ha JOCKY KaKoe-HUOYIb HEHY/IEBOE IIEI0e TIC-
J0 — 2 Dasuia.

3ameuyanue. 1 MOXKHO MOJIYIUTh U JAPYTUMEA CIOCOOAMH.

2. Ilpo muorowren P(x) ¢ neasivmu koaddunuentamu nssectHo, uro P(0) u P(1) HeuéTHBIE
anciia. Moxer s MHOrOWIeH P () mMeTh Iesible KOpHu?

OTser. Her.

Pemwmenne. ITycts P(x) = a,2" + a, 12" + ... + ag. Eci uuciio & uérnoe, To B cymme
™ + ap_1 2" 4 ..+ ag Bee uncia, KpoMe ag, 9ETHDBIE, (g = P(0) — meuérHoe, 3HAUUT
P(z) 6yner neudtubivu. Ecmu o neuérroe, To u x¥ HeuérHoe jyig 060ro HATYPAILHOTO
k, nostomy x¥—1 uérnoe. 3naunt P(z)—P(1) = a, (2" —1)+a,_1 (2" 1 =1)+. . .4ay(x—1)
géTHOe uncio, u P(x) — neuérnoe. Urak, Bo Beex mesbix Toukax P(z) HewéTHOE YnCIIO,
TO €CTh HE MOYKET PaBHSITHCA HYJIIO.

KommenTapuii. Tonbko orBer — () 6as11oB.
Hokaszano, uro P(2k) # 0 upu k € Z — 2 6asuia.
Hokazano, uro P(2k + 1) # 0 npu k € Z — 5 6aios.

3. B pombe ABC' D na cropone DC' B3siim Touky 1, a na guaronagu AC' — touky N Tak,
aro yriael CAT u N BC' pasubl. lokaxwure, uro NT = NC.

ITepBoe pemtenne. Tak kak ABC'D pom6, To AC' — buccekrpuca paBHbIX yriioB BC'D
u BAD, uw /BCA = /DCA = /DAC = Z/BAC = «. Tpeyronmbanku BNC u DNC
pasubl (BC' = CD, Z/ZBCN = ZDCN = a, NC — obmasi), suauur ZNDC = ZNBC =
/T AN, n gerbipéxyronbank ANT D Buucannblif, Tak Kak A u D j1ekar 110 OJHy CTOPOHY
or NT. Orciona — ZNTC = 180° — ZNTD = /DAC = «, 3uauut tpeyroabauk 1T NC'
pasuobeapennsii u NT = NC.

Bropoe pemenue. Tpeyroipauku BCN N ATC nonobuwt (/N BC = LT AC 1o ycjio-

suto, /BCN = ZACT), snaqur g—g = f{—g, g—g = C—g, u tak kak /BCA = Z/NCT,
tpeyrombankn NCT u ABC nomo6usr. Orcrona — L% = g—g, n tak Kak AB = BC, T0

AB
NT = NC.

3ameuanwue. B obmem ciaydae tpeyroibanku BC'N u ANT He aBISIIOTCA paBHBIMMA.

4. TIpo Tpu TOJIOKUTEJTBHBIX JEHCTBUTE/ILHBIX YUCJIa T, Y U 2 U3BECTHO, 49TO xyz = 1.

JIoKazKHTe, 9TO U3 TPEX UhCe] ——, —— 1 —— HailJyTcs JBa, CyMMa KOTOPBIX He MEHBIITe

1+z’ 14y 1+z
1.




Pentenne. Tak kak Bce 4dnciia BXOJAT B yCJIOBHE XYz = 1 CUMMETPUYHO, TO Oe3 orpa-
HUYEeHUS OOIIHOCTH MOXKHO CUUTATh, 9T0 ¥ < ¢y < z. Bem z < 1, oz < 1my < 1,

3HAUHUT rYyz < 1, 9ro mporuBopednT ycaosuio. Orciona z > 1, zx > , i < =. I[TosTromy
1 1 1 1 1 1 1 T _q

8] =

14z 1+y ~ 1+zx 1+L 7 14a 141 7 14a 1+

Y Apxkajing ecTh MIJIJIMOH KapPTOUYEK, Ha KayKJIOW M3 KOTOPBIX OH HAIIMCAJ HATYPAIbHOE
YUCJIO, TIPU TOM HAIMCAHHBIE YUC/IA MOMAPHO Pa3IudHbl. Bopuc yTBepKaeT, 4To BHE
3aBUCUMOCTH OT TOI'O, KaKHe YHCJIa HAIKMCAHBI, OH CMOXKET BbIOpaTh HEIycToil Habop
KapTOYEK, CyMMa YUCe/I HAa KaPTOIKaX KOTOPOro Oy/eT KBaJpaToM HATYPAILHOTO UUC/IA
(HAbOp MOXKeT COCTOATh U3 O/HOI Kaproukn). [Ipas sm Bopuc?

OTser. Her.

IlepBoe pemenue. [IpocThix uncesr GeCKOHEYHOE KOJIUYECTBO, 3HAYUT JIJIsd JIIOOOTO 1
HAIETCsT TAKOe MPOCTOE YUCIO0 p, 910 p > n. Obozuayum n = 1 + 2 + ... 4+ 1000000,
BO3bMEM IIPOCTOE P > N, U HAIUIIEM Ha KapTO4YKax 4ducjia p,2p, 3p, ..., 1000000p. Tormaa
cyMMa, 4ucest Jiioboro Habopa umeer Buj kp, riae 0 < k < n < p, 3HAYUT k HE JEIUTCA HA
p. Ho ecimu a® = kp, T0o a nennTed Ha p, 3HAUUT @’ JeauTcs Ha p2, Ho kp He JeauTcs Ha
p?. OTciona ciaeyer, 9To cyMMa drcesI Ha, JII000M Habope KapTOueK He ABJISeTCs MOJIHBIM
KBa/IPATOM.

Bropoe pemntenme. Hanuiem Ha Kaprodkax pas/iddHble HEYETHBIE CTEIEHU JIBOWKU.
IIycTh B BEIGpanHOM Habope HamMeHbIee u3 amncen — 22+, Torma cymma gmces nabopa,
umeer Bujl s = 2271 (1 4a), rae a — Bee em@ cymma creneneit apoiiku (nu 0, eciiu B3sTa
O/lHa KapTo4Ka), TO €CTh Y6THOE YUCJI0. 3HAuuT § jgeautes Ha 2271 mo me memmres na
22642 Ho moboe IIPoCcTOE UYHCIO0 B PA3/IOKEHHH KBaJpaTa OOg3aHO BXOAUTH B YETHOI
creriern. OTCIOA CIIEYET, YTO S HE MOXKET ObITH MOJHBIM KBaJIPATOM.

Tperbe pemnenune. Hanumiem Ha nepBoit kKaproduke ducjo 2. 3aTeM Oy/JeM MOBTOPSTH
TaKyIo OIEPAINIO: eCIM CyMMa JHCes Ha BCeX 3al0JTHEHHBIX KapTOYKaxX PaBHA S, TO MBI
GepéM IycTyio W mumieM Ha meit dmcso s? + 1. Tak kak s < s> + 1 mpu s > 2, To
KazKJ0e HOBOE YMCJI0 OoJibIle BeexX mpeaplaymux. JlokaykeM, 9To Takoit Habop KapTodek
HaM 110/10111€T. [IycTh BBIOpaH KakKoii-To HelrycToil Habop KapToveK, 1 HanbOoJIbIIee YUCIO
cpein KapTouek 3Toro Habopa paBHO a? + 1, cymMMa 4mcesl Ha KapToukax Habopa paBHa
s. Ilo mocTpoeHnIo a paBHO CyMMe BCeX YMcesl Ha KapTOuKaxX, MeHbIuX dem a’ + 1,
SHAYUT He MEeHbIle CYMMbI UHCeJ Ha JI0OOM IIOJMHOXKECTBE TaKWX Kaprouek (mbo y
HAC eCTh OJIHa KapTOvKa C YHCIOM 2, KOTopoe He KBajpar). [losromy a > s — (a? + 1),
s<a*+a+1<a*+2a+1=(a+1)* (3ra onenka IPOXOIUT U B CIy4dae, KOrjaa B HaGope
OJlHA KapTOUKa, TO ecTh § = a*+ 1). Bnauut a? < a®+1 < s < (a+1)?, T0 ecThb § 1E3KUT
MeZKJIy JBYMs KBaJ[paTaMU ITOCJI€I0BATEIbHBIX HATYPAJbHBIX UNCE, U HE MOXKET OBITh
KBaJ[paTOM HATYPaJIbHOTO YHCIIA.

KommenTapuii. Toibko orBer — () 6as11oB.
Jliobas HeBepHasi KOHCTPYKIINSA He MOXKeT ObITh OIleHEeHa BhIIIe 3 OaJLIOB.

3ameuanue. B npaBuibHON KOHCTPYKIMHE HA KAPTOUKAX HE MOTYT OBIThH 3aIllNCAHBI KBAJI-
paTbl. B gacTHOCTH, B IpaBU/ILHON KOHCTPYKITUU HA KAPTOYKAX HE MOTYT ObITH 3aITHCAHDBI
YETHBIE CTENIEHN HATYPaJbHBIX YUCE.



