Oumvnunaga mKoabHIKOB «Hatexk1a sHepretukny. 3aKI0UATEIbHBIA STl

SAJAHUE [1IO MATEMATHUKE
BAPMAHT 17111 naa 11 xnacca

1. Tocniozka TakasTo pelmia cecTh Ha JUeTY ¥ U3 KasKIbIX JeCATH JiHeil 1eaarh
qerbipe MoJIOJHBIX U mecTh 00KopHbIX. CKOJILKUMU Pa3HbIMU CIIOCODAMK OHa MO-
JKET PACHpPeJIeNINThL TAKKe JIHU, YTOOBI y Hee He ObLI0 Oosiee JBYX IOJOJAHBIX JIHel
no/ips (B paMKax OJIHOM JIeCATHIHEBKHY )7

Pemenne.

Heobxomumo u3 10-tu jHeit BIOpaTh 4, KOTOpbIe OYIYT MOJOJHBIMU. DTH JIHU
MOT'YT ObITh PACCTABJIEHBI CPEJM OCTAJBHBIX MECTH (00KOPHBIX) TAKUM 06Pa3oM,
4T00BI He ObLI0 3-X uin 4-x noapsj. llojgcunraem KoJiMvecTBO 3alPETHLIX Bapu-
AHTOB.

JLtst 4-X TOJIOMHBIX JTHEH MOPsi)] eCTh 7 BAPUAHTOB PACIIOJIOXKEHHUs (B caMoM
HavaJe, B CAMOM KOHIE MM MKy JHOObIME U3 6-TH OOXKOPHbIX ).

B ciyyae 3-x roJsioJiHbIX JHEH HOAPS)] CHOBA, UMEEM Te 2Ke 7 MECT, Ha OJHO U3
KOTOPBIX HY>KHO IIOCTAaBUTh TPOMKY I'OJOJHBIX, & Ha JIPYroe — 4eTBepPThIil ocTaB-
muiicss. KoiumaecTBo criocoboB 310 cienarh paBHO 7 - 6 = 42.

Ob111ee KOTMUeCTBO BApUAHTOB PACTIPEJICICHIsT TOJIOHbIX JHelH (6e3 yuera orpa-

7-8-9-10
nudenuii) pasno Cfy = .34 210.
Taxum oOpaszoM, UCKOMOe KOJIM4IecTBO ecTh 210 — 7 — 42 = 161.

OrBer: 161.



2. Ha xaxx0it n3 AByX MpAMOJIMHENHBIX JUHNAH 3JEKTPoIepeiad yCTaHOBIEHDI
obciry)kuBaorue nojcrannun. Ha smaun A — depes Kakjple m KM, Ha JTHHUH
B — dgepes kaxple ¢ KM. Ecau 3aHymMepoBaTh UX MOAPAJ BAOJDL KaXK0W JUHNH,
TO PACCTOsIHUST Mex Ly nogcraniusamu A; u By pasuo 15v/2 kum, mexay As u By
paBHO 5v/34 kM, Mexay Aq u By pasuo 15v/10 kM. Omupesesnre, mapasebHbl
JIU Jfannble qunun?! Bcin fa, To HalijiuTe paccTosHue Mexx 1y HuMu. Ecau ner, To
HaWIMTEe PACCTOSTHUE OT MOJICTAHINN A1 JI0 TOUYKN UX MEPECEICHUSI.

Pentenne.

Ecym BBECTH JIeKAPTOBY CHCTEMY KOOPJMHAT ¢ HAYAJIOM KOOPJAMHAT B TOUKe Aj
W OJIHOI M3 oceil, HANPABICHHOW BIOJIL JUHAT A (MO}KHO " I/IHaqe), TO KOOP/u-
HATBI BCEX MOJCTAHINN Oy/IyT M3MEHAThCA JTUHEHHLIM 00pa30M, CJIeIOBATENHHO
KBaJIpaTbl pacctosinuit Ay Bj OyayT sSIBASATbCS 3HAYEHUsIMA HEKOTOPOI'O MHOT'O-
ujiena Bropoii crenenn P(s) = as® + bs + c. Haiiyiem ero. Byjem usmepsrs s B
YCJOBHBIX €JIMHUIAX JJIMHDI, TaK 4TO KarK/as CJeyIolas eJIuHnIa COOTBETCTBY-
eT cieayiomneil mape noactaniuii. Torma,

P(0) = ¢ =450 =9 - 50,
P(2) = 4a+ 2b+ ¢ = 850 = 17 - 50,
P(3) = 9a + 3b + ¢ = 2250 = 45 - 50.

JLj1st IPOCTOTHI PaCUYeTOB YMEHBIIUM BCe IpaBble 9acTu B 50 pa3 1 U3 MOJyYeHHO
JUHEAHON cucTeMbl Hall1em

a =8, b= —12, c=09.
CuaenoBaTeibHO, HCKOMBIA MHOT'OYJIEH UMEeT BHU/I
P(s) = 50(8s* — 125 + 9).

Ero nuckpumunant orpunaresen, P(s) vurge e obpamaercs B HOJb (M BCIOLY
nosiozkuTesien ). CieoBaTesibHo, JUHUN He mnepecekaiorcs. Kajgpar paccrosgams
MEXK/JIy HUMHU PaBeH MUHUMAJbHOMY 3HaueHHio P(s), KOTOpoe JOCTUraeTcst MpH
sto:%ﬂpaBHOSO-%:ﬂS

OTBeT: JUMHUU NapaJieJbHbI, PACCTOSTHIE MEXKJy HUMUA paBHO 15 KM.



3. Bamuce unciaa A s3akamunpaercs mudpoit 3. Ecam xe mocnemmion mudpy
[ePeCTaBUTh B HAYAJIO, TO MOJYIUTCA Incao, Ha 27 6onbine A. Haiiaure A, ecin
M3BECTHO, 9TO OHO JeJuTCd Ha 99, min JOKaXKuTe, 9TO TAKOro JHCJa He CyIIle-
CTBYET.

Pemienue.

Yucno A moxxno npegcrasuth B Buge A = 10x + 3, rjie £ — HEKOTOpOoe IUCII0,
cocraBjeHHoe n3 Beex nudp unciaa A kpome nocieaneit. I[locae nepecranoBku
nocJieiHedt udphl B HadaJo OyAeT Moy IeHO HOBOe YKUCJIO B, KOTOpoe 3aIIuIeTcs]
kak B =3-10" 4+ z (rme n € N).

Cornacuo yciosnio, B = A + 27, uro jaer ypasHeHne

3-10" + z = 10z + 3 + 27 = 10z + 30,

OTKY/1a
97 =3-10" — 30 =30- (10" —1).

IIpu n = 1 nosydenHoe ypaBHeHNe He UMeeT pellleHnii B HaTyPaJIbHbIX YUC/IaX.
Eciu xxe n > 2, To

92 =30-99...9 = z=10-33...3 = A=100+3=33...303

n—1 n—1 n—1

[Tosywennoe ancao A KpaTHO JEBSATH, €CJIN 1 KPATHO TpeM (cyMMa 1udp dancia,
A Oyyer KpaTHa JIEBsITH).

Ilonyaennoe amciio A KpaTHO OAMHHANATH, €CJIH PA3HOCTH MEXKJy CYMMOM
ero nudp Ha YETHBIX MEeCTaxX U CyMMOR ero mudp Ha HEUYETHLIX MeCTaxX HeIUTCsI
Ha 11.

[Ipu (n—1) — gerHoe: cymma udp Ha YeTHBIX MeCTax 3 - (”+1) a cyMMma nudp

Ha HeYeTHLIX MecTax J - (”TH — ) PaznocTb Mexkjy 9TUMKU CyMMaMy paBHa 3,
4710 He Jiesurest Ha 11,

[Ipu (n—1) — HeyerHoe: cymMmMma UhD Ha IETHBIX MECTax 3 - (”—_1 — 1), a CyMMa

2
—”JQFI) Pasnocts Mexxay sTUME CymMMaMu paBHa 6,

1P HA HEIETHBIX MECTax J - (
9TO HE JequTed Ha 11.

CuresoBaTesIbHO, TAKOTO YHCJIa HE CYIIECTBYET.

OTBeT: He CcyIlecTBYyeT.



4. B kpyrosoii cektop pammyca R ¢ nerTpambabiM yriaom « (0 < a < 7/2)
BITUCAHBI JIBE OKPYKHOCTH (00e KacaloTes PJINyCOB-CTOPOH CEKTOPA, JIPYT Jpyra
BHEITHUM 06pa30M, a 60JIbIast KacaeTcst OKPYKHOCTH cekTopa). Kakyio Hanbosib-
IIYIO JIOJIFO MOYKET COCTABJISATH PACCTOSHUE MEXKJLY IEHTPAMU BITUCAHHBIX OKPY K-
HOCTe OT BeIUYINHBI R 1 IpH KAKOM 3HAYEHUN (v 9TO JTOCTUTACTCS !

Pemmenne.
Ob6o3HaunM pajnychl MaJoi 1 OOJILIION BINCAHHBIX OKPYKHOCTEH depe3 & 1

y, BBejieM Besimanny [ = /2. Ormerum, uro 0 < § < 7/4.

BripasuM cTOpOHBI TPEYTOJIbHAKOB depe3 PAINyChl TPEX OKPYKHOCTEIA.
O0y,=R—-vy, 0O0,=R-—2x—2y.

113 mo00mst mpsiMOYTOIbHBIX TPEYTOJbHIKOB IOJIYIaeM
1 R—-y R—-x—2
simB oy x '

OTrkyna

R R-—-2y R —2y x Y Y
== - : T (1-24). 2L
y =z TR YTR ( R) R

Paccrosinue mexxjy 1eHTpaM# BIUCAHHBIX OKpykHOcTeir 0109 paBHO T + .
PaccMOTpuM HCKOMOE OTHOIIIEHHE

z+y y\ ¥, v v\ v
—(1-22) L24+2L=2.(1-2) .2
R ( R) RTR ( R) R

Y
OTHOCHTENILHO BEJIMYUHBI § = = 9TO OTHOIIEHWE ecTh mapabosa 2t(1 — t).

Boipasum mapamerp t gepes yro [.

1 R i 1
By, y_swb 1
sinffy R 1+4sing 1+sinﬁ




Takum obpasom, npu usmenenwu 5 ot 0 g0 w/4 mapamerp t pacrer or 0 0
V2 — 1. Ocraerca HaiiTn MaxcuMyM napabosnt 2t(1 — t) Ha IOIyYeHHOM OTPesKe
[0, v/2—1]. Beprmuna mapabosibl JexKuT IpaBee 0TPesKa, CIeI0BATEMLHO HCKOMDIIL

MakcuMyM pocruraercs npu t = tg = /2 — 1 u pasen 2(3v/2 — 4).
Otrset: 2(3v2 —4) mpu a = 7/2.
5. Koadpbunmenror muorodsena cremenu n > 2024
P,(z) = ap2™ + ap12™ ' 4+ ..+ a17 + ag,

B3sIThIC B TOM K€ MOPsJKe (HaunMHasi co crapiieil crenetu), oOpasyoT reoMeTpu-
TeCKYIO TPOTPECCHIo co 3HaMenareseM ¢ (q # 0, £1).

Boisicaure, moxker Jjin P, () ©MeTh TOJIBKO OJINH KOPEHb.

Ecin MoxeT, yKaKnTe MUHUMAJIBHYIO CTeNeHb (M3 JAMana3oHa BhIIe), Mpu KO-
TOPO#l 9TO BO3MOXKHO, U BbIpa3uTe KOpPeHb uepes ag U ¢. Bcjiv Her, yKaxkure Mu-
HUMAaJIbHO BO3MOXKHOE KOJIMYECTBO KOpHeil 1mpu jodoM n > 2024,

Permienne.
COMIacHO YCJIOBUIO, G = A1 = Gpg" *. T109TOMY MHOrOUIIEH MOXKHO 3aln-
caThb B BUJIE
-1 -1
P,(x) = an(aj" +qgx" .+ T+ q").

Bresiem HOBy1O nepemennyio t = x/q. Torma Hail MHOTOWICH TIPUMET BYL

a

Po(t) = —(t"+ """+ ... +t+1).

sl
qn

Paccmorpum muorodnen Q,(t) = t" + "1+ ...+t + 1. Bee ero xopun B ¢
pa3 OTINIAOTCS OT KOpHei P,, mo9TOMy aHajn3 KOJUYIECTBA U PACIOIOKCHUST
KOpHE#l MOXKHO TIpoBecT Jjist Q,(t).

Ecmu n neuerno, 1o Bee ciaraeMbie () MOXKHO pa3OUTh Ha COCEHEE MAPbI
[O/PsJl, HAYMHASL CO CTAPIIUX, U TEM CAMbBIM MOJYYUTh PA3JIOKEHHE Ha MHOXKU-
Tesn

Qu(t) =t" '+ 1) +t" P+ D) +. ..+ P+ 1)+ (t+1) =
=+ )" " ),

Bropoii MHOXKHTEJIb HEe MOXKeT ObITh paBeH HYJII0, TaK KaK BCe [OKa3aTeJu
creneHeil YeTHble (B CUITy HEYETHOCTH n), T03ToMy @, (1) MMeeT euHCTBEHHbII
KopeHb tg = —1.

Takum obpasoM, jyist JIIOOOrO HeYeTHOro n MHOrOWIeH P,(x) Takxke nmeer
€JIMHCTBCHHBIN KOPEHb T = Toq = —(.

B ykazanHoM jpanas3oHe cTeleHeil HOAXOUsIneil siBsieTcss HauMeHbIast (n =
2025), TOTOMY PacCMATPUBATH TCTHBIC CTEMEHH HET HEOOXOMMOCTH.



NB Anamnz xopueit MHOTOWIeHa, Qp () MOXKHO OBLIO MPOBECTH HWHAME, BOC-
IOJIL30BABIIUCH (DOPMYJIOH CyMMBbI TeOMETpUYIecKoil mporpecuu (ipu & # 1) u
1 — qn+1
nepernucas ero B Buge @, (t) = g
—q

OTBeT: MOXKeT, Ny, = 2025, 9 = —q.



