Ousmmnuaga mroJabHUKOB « Hamexkma sHepreTukuy. 3aKII09YUTEIbHBIA dTall
PEIIIEHUE 3AJAHUN I[TO MATEMATUKE
Bapuant 17091 nia 9 kiacca

Samgada 1.
HpI/I MPOEKTUPOBaAHUN SJIEKTPOCTAHIIUN BOSHUKIJIA HeO6XO,ZLI/IMOCTb pPEeImThL ypaB-
HEHME
4ot + dpx® = (p — 4)a® — dpx + p,

rJie p — LEJOYUCCHHBIN mapamMeTp, 3ajiaBaeMblii pazpaborunkom. st ObicTporo
1 HaJICXKHOT'O pellieHust Tpedyercs, 4ToObl KOpHU yPaBHEHUs ObLIU paliMOHAJIbHbI-
mu gucaamu. I1pn Kakux p 310 BepHO?

Perenne.
3ajiaua CBOJNTCS K HAXOXKJIEHWIO KOPHEl MHOTOUJIeHa,

f(z,p) = (2* + 1)(42* + 4px — p).

st TUuCKpUMUHAHTA KBaJPATHOTO TpexdeHa HeoOxonumo, darodbr D/4 =
dp(p+1) > 0.

Ecim p = 0 wim p = —1, 10 cymecrByor painuoHajbubie kKopuu 0 u —1
COOTBETCTBEHHO.

Ecmu xke p < —1 wim p > 0, o Kopuu ectb © = —p/2 + /p(p+1)/2.

[Tokasxkem, uro uucyio v/ p(p + 1) uppanuonasnnno. JlonycTus npoTusHoE, 1pe/I-
CTaBUM €ro Kak Hecokparumyto japobb m/n. Toraa n?(p® + p) = m? u, ciejoba-

TeJIbHO, 1M, KPATHO 7, T. €. IPO0b COKPATUMA.

OrBer: p =0, —1.

Samgada 2.

B Hapcrse Kommorckoit uepruum Ha MI0CKONH paBHUHE CTOUT 3aKOJIIOBAHHAST
TpaHcdopMaTopHast OyjiKa: HaOJI0aTe 10, CMOTPSIIEMY apaJlJieJIbHO 3eMJie, OHA
BUJIHA TOJILKO 1ot yryioM 90°. B nmomnepeunom ceuennn OyaKa KBaJgpaTHAsS CO CTO-
ponoit L nokreit. Onummmre reoMeTpuiecKoe MeCTO TOUeK Ha paBHUHE, U3 KOTOPBIX
OyJ/iKa BUJIHA, U OINPEJIE/INTEe MUHUMAJbHOE U MAaKCUMaJIbHOE PACCTOsIHUE, C KOTO-
poro BujiHA 3aKOJIJI0BaHHas Oyjika. Y1JIOM, 110j KOTOpbiM durypa F BujHa us
TOYKN P, Ha3bIBaeTCsa HAMMEHBINNI yroJ ¢ BepinuHoi P, comep:kaimuii purypy
F'. B nanHowm ciydae 3TOT yroJj pacrojioyKeH B IJIOCKOCTH TIONEePEYHOr0 CeUeHU st
OyIKU.



Pemenne.

JlocTaTouHO BCIOMHUTD, UTO JIIOOON BIUCAHHBIA B OKPYKHOCTL YT'OJI, OIUPa-
IOIUIiCS Ha JinaMeT], sBjsgeTcs IpsaMbiM. [09TOMy MCKOMBIM MHOXKECTBOM OyJ1yT
qeThIpe MOJIyOKPYKHOCTH (JraMerpoM L), onuparonyuecs: Ha CTOPOHbI KBaJ[paTa
(em. puc. nmke). st HANISIHOCTH TakKe U300PayKeH OJIMH W3 TPSIMBIX YTJIOB,
10T KOTOPLIM BUJIHA OAIIHS 13 9TOKHU ().

OueBuHO, UTO MUHUMAJBLHOE paccTonue paBHo (0 (¢ yria KBaJpara), MaKCH-
MaJIbHOE paccTosinue paBHO L/2 (or Hanbosee yIaIeHHON TOYKH OKPYKHOCTH JI0
CepeJIMHbl CTOPOHBI KBaJIpaTa).

OtBet: Yernipe MOJYOKPYKHOCTH, OMMPAIOIIAECST Ha, CTOPOHBI KBaJpaTa (CM.

TOYEUHbIH TyHKTUD HA PUCYHKE BBIIIE); Pmin = 0;  pmax = L/2.

Samgada 3.
Haiinure Bce dynknun f (x), Ollpe/ieJIeHHbIC HA BCEl YUCJI0BON OCU U yI0BJIE-
TBOPAIOIINAE YCJIOBUIO

flx—y) = f(z)- fly) npu Bcex z,y.



Pemenne.

OnHo perenune oueBu O, 310 f(2) = 0.

Paccmorpum yHKIMK, HE paBHBIE TOXKIECTBEHHO HYJIIO Ha BCEH INCIOBOM OCH.

[Mosoxkus t = x — y, nosyuaem, aro f(t) = f(t + y)f(y). Hosromy f(y) ne
obparraercst B 0 HU IpU KAKOM ¥, Tak Kak wHade 3Hadenue f(t) 6b110 661 paBHO ()
IPHU BCeX t, 9TO MPOTUBOPETHUT YCJIOBHUIO 3a,aUM.

[Tosoxus y = x/2, mosyvaem 3 ncxoaHoro pasenctra, aro f(x/2) = f(x) f(x/2),
npuuéM Mbl yke 3uaem, uro f(x/2) # 0. Heas na f(xz/2) jgeByto u upaByio yacr,
nosydaeM f(z) = 1. 3amerum, 9TO YUCIO X TPH ITOM MOXKHO OBLIO BHIOMPATH
IIPOU3BOJILHO, UTO U 3aBEPIIAET JOKA3aTEIbCTBO.

Otrser: f(z) =0, f(x) =1, apyrux uer.

Samgadua 4.

Hestoit 9acTbio [T] BEIECTBEHHOrO 4HC/Ia T HA3BIBACTCH HAMOOJIbIIEE IEesoe
M takoe, uto M < x. Hampuwmep, [v2] = 1, [2] = 2, [r] = 3. Haiiyure Bce
MOJIOKUTEJILHbBIE BEIECTBEHHBIE YUCIa T, JIJIsT KOTOPhIX

zlz]z[x]]] < 2018.

Pemenne.

Samerum, uto nipu x > 0 B JIeBOit 9acTn ypaBHEHUS CTOUT MOHOTOHHO HEYObIBa-
formast GYHKINS, H 9TO TIPU IeJIhIX 3HAYeHnsAX o oHa papHa . Tak kak 2401 = 74,
TO 1IPU & > 7 HEPABEHCTBO HE BbIIOJIHIETCS.

[Tokazkem, uTo oHo BuImoHEeHO Tipn 0 < o < 7. [elicTBUTETbHO, B 3TOM CIydae

0<[z]<6 = 0<z[z]<7-6=42 = 0< [z]z]] <41 =
= 0 <zf[z[z]] <287 = 0 < zz[z]z]]] <286 -7 =2002 < 2018.

OrBer: O0< 2 <T.

Samgada 5.
Haiiiure KOIUIecTBO BCEX YIOPSIIOUEHHBIX TPOEK (X, Yy, 2) UHCesl MHOXKECTBA
{1,2,...,70}, nis KOTOPBIX CyMMa

:1:2+y2—|—22



KpaTHa 7.

Pemenne.
1. Pacemorpnm ocrarku r(x) oT JeseHus quces T Ha T:

x 123456 7|8 910 11 12 13 14\15...6970\
)1 422410]|1 2 4 1 01 ... 1 0|

Onu nukamdecku nopropamTcs 10 pas.

2. Haiinem mepebGopom meymopsiiodennsie tpoitku R = {r(x1),r(x2),r(z3)},
JJIST K-PBIX
2% + 23 + 23 kparuo T:

r(z1) |0 0000000011122 24

r(22) 000001 12242242244

P(23)[0 12 4242442442444
U3 rabiiuiibl BUJHO 4TO eCTh TOJILKO JiBe Takue rpoitku: R = {0,0,0}, {1, 2,4}
3. Haiijem kosi-Bo Tpoek (x1, 9, x3), coorBercrytonmx R = {0,0,0}. Oun

MOI'YT OBITH TPEX BUJIOB:
1) 1 = 9 = x3, TaKUX TPoeK (1, T2, T3) poBHo 10;
2) U3 9WCe X1, To, T3 POBHO JBa OJAMHAKOBBIX, Takux 10 X 9 = 90;
3) BCe TpW UHUCA X1, Tg, T3 MONAPHO pasudsbl, Takux 10 X 9 x 8/(3!) = 120.
Uroro 10 + 90 + 120 = 220.
4. Haiijilem kosi-Bo Tpoek (X1, Ta, x3), coorBercrytomux R = {1,2 4},
OcratkoB 1 Moxer 66iTb 2 X 10 = 20 (10 2 B Kax0M 3 10 MHKIOB TEpBOit
Tabsutibl ). Takoe ke TOTHO KOJrIecTBO 0cTaTKOB 1 1 octaTtkoB 4. TakuM 06pazom,

YUUTBIBAsA, 9TO OCTATKM HE 3aBUCAT JIPYT OT ApyTa, noaydaem (20)3 = 8000.
5) Beero 220 + 8000 = 8220.

OrBer: 8220.



