Pewenus 3a0au onumnuaovt no mamemamuxe ¢ 2018-2019 yuebrnom 200y
7 Knacc

7.1. Pa3pesats purypy, n300pa’k€HHYI0 Ha pUCYHKE CIIpaBa,
Ha TPY PaBHbBIC YACTU. JIMHUU PA3PE30B JOJKHBI TPOXOIUTh

I10 CTOPOHAM KBaApaToB.

Pewienue. 3aMeTHB, 4YTO Ka)Kias

U3 TpeX 4YacTe IOJDKHA COCTOSITh U3

AT KBAaApPATOB, HECIOKHO HAUTHU

HY>KHO€ pa3pe3aHue, HallpuMep, KaKk Ha

PUCYHKE CJIeBa, TI€ OJIHA U3 TPEX 4acCTeH HE 3aKpalleHa, a

* nBe npyrue (3aKpalieHHbIE) CHMMETPUYHBI OTHOCUTEIBHO
TOPU30HTAIBHOU OCH.

o O

7.2. B 7-M «A» xiacce MaabuuKH COCTaBIAIOT 45% y4eHHKOB, IEBOYKH — 55%.
[Tocne Toro, Kak B KJIacC MPHIILIA JTBOC HOBEHBKHX — MAJTbUYUKH — MAJIbUUKOB H
JeBoUeK B KJ1acce craiio 1o 50%. CkoiabKo YUEHUKOB CTAJIO B KJ1acce?

Pewienue. 1lycth mepBOoHauasibHO B Kilacce Obuio N yueHukoB. Torna
manbunkos 66110 0,45N | a nepouex 6u110 0,95N, TTocne mpuxona HOBEHBKUX
ManbunkoB B knacce crano 0,45N+2 . u, mo ycnosuio 3amaum, cpaBHAIOCH C
YHCIIOM JIeBOYEK (YMCIO0 KOTOPHIX He m3Menmnock), T.e. 0,45n+2=0,55n

orkyaa 2=010n y n=20, a noBoe uncno yuenuxon N+2 =22,
Omeem: 22.

7.3. Kak-To Ha uepjake 3a0poIIeHHOTO JoMa ObljIa HalJIeHa IPEBHSSA TETPa/lb,
B KOTOpoi Obu10 3anucano 2018 yTBepKaIeHHI — BOT OHM:

1) «B aToi1 TeTpaau uMeeTcss pOBHO 1 HEBEpHOE YTBEPIKICHUEY,

2) «B 310l TeTpau IMEETCsS POBHO 2 HEBEPHBIX YTBEPKICHUS,

2018) «B aroit TeTpamu umeercst poBHO 2018 HEBEPHBIX YTBEPIKICHUI».
EcTh 1 cpenu 3TUX yTBEpIKIACHUI BEPHBIE, U €CIIH €CTh, TO Kakue?

Pewenue. 1lpeanonoxenne o0 TOM, YTO B HAUJCHHON TETPaAu HET BEPHBIX
YTBEPKACHUH (T.€. BCE YTBEPKIACHUS HEBEPHBIE) IPUBOAUT K MPOTUBOPEUUIO —
BepHbIM OKasbiBaercs 2018-e yrBepxknaenue. [loaToMy BepHBIE YTBEpKIACHUSA
€CTh, HO HE 00Jiee OJJHOTO, T.K. JIIOObIE ABA U3 HUX MPOTUBOPEYAT APYT APYTY.
Takum 006pa3om, ecTh pOBHO OJIHO BepHOE yTBepkaeHue u 2017 — HeBEpHBIX.

Omeem: BepHOE yTBepkaeHue ogHo — 2017-e.
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7.4. Ha 3a0ope Obutn HamucaHbl clneayoomue uncna: 1, 3, 4, 6, 8, 9, 11, 12, 16,
HO bops m Bacs crepaum mo odepenu IO YETBIPE YUCIA, U CyMMa YMCEN,
CTEepThIX bopen, okasanacb BTPOE€ MEHBIIE CyYMMBbI YHCEN, CTEPTHIX Bacen.
Kaxkoe uncno ocranoch Ha nocke?

Pewenue. Cymma Bcex umcen paBHa 70. Ilycte N — cymma uyucen,
crepThix Bopeii, Torma 3N — cymma uuncen, creprhix Baceli, 4N — cymma Beex
creprhix umcen, a (0—4N — ocraBmeecs YUCIO, KOTOPOE IPH JeJIeHUH Ha 4
naet B octaTke 2. Ho TakuM 4nciIoM cpeid HallMCaHHBIX SIBIISIETCS TOJBKO 6.

Omegem: 6.

7.5. Umeetcsa 101 moHeTa, cpeint KOTOPBIX CTO HACTOAIIUX U OJHA (DaAJIbIIUBAs,
KOTOpas JIerye HacTOSIIMX. 3a KaKOe KOJIMYECTBO B3BEIIMBAHUM HA YaIIEYHBIX
Becax 0e3 TUpbh MOXKHO TApAaHTUPOBAHHO ONPEACIUTh (DAJIBIIUBYIO MOHETY?

Pewenue. ANTopuT™M 3KOHOMUYHOIO B3BEIIMBAHUS COCTOUT B JCJICHUU
BCEX MOHET Ha TPU PaBHBIC YaCTH (MU MPUMEPHO PaBHBIC, €CJIU 00IIee YUCIIO
MOHET HE KpaTHO 3).

1 836ewusanue’ pa3ieIiM MOHETHI Ha TpU Kyuu: 1o 34, 34 u 33 MOHETHI, U
CpaBHMM Ha Becax JIB¢ IIepBbIe (paBHBIC 1O YHCIy MOHET). B03MOXKHBI
BAPUAHTHI: @) €CJIM Yallldi HE YPaBHOBECWJIHUCH, TO (hajblIMBas MOHETA CpEeau
Tex 34-X, KOTOpbIe OKa3alHuCh Jierdye, O) €ciau dYalld ypaBHOBECUJIUCH, TO
¢danpmmBas MoHeTa cpean 33-X MOHET TpeThel Kyur — B 3TOM Ciiydae, 100aBUB
K 3TUM 33-M MOHETaM (Cpeau KOTOPhIX (panbiirBasi) II00yI0 MOHETY U3 TIEPBOM
WK BTOPOH Ky4H (T.€. TOYHO HE (PaJIbIIUBYIO), MBI OIATH (KaK U B Ciydae a)
OyzeM majiee IMETh JIeI0 ¢ Kydel B 34 MOHETHI, CPeIM KOTOPBIX (pasTbIIMBasl.

2 836ewiuganue’ paznenuB 34 MoHeThl Ha Tpu Kyuu: 1o 11, 11 u 12 momer,
Y CPAaBHUB Ha Becax JBE MEPBbIC, Mbl CYMEEM OIPEICINTh, B KAKOW U3 TPEX KyU
danpirBas, U €CJIM OHA B OJTHOM M3 MEPBBIX ABYX Ky4, TO 100aBUM B 3Ty Kydy
OJIHY MOHETY U3 TpeThel (UTOOBI HE pacCMaTpPUBaTh BapuaHT ¢ 11 MoHeTamm).

3 636ewusanue: pazaenum 12 MOHET Ha TPU Ky4H: MO 4 MOHETHI B KaXKJI0M,
M C MOMOIIBIO 3TOTO B3BEIIMBAHUS BBIIETUM Ty Kydy (M3 4 MOHET), cpelu
KOTOPBIX €CTh (haIbIITNBAasI.

4 g36ewusanue. U3 OCTaBIMIMXCS 4 MOHET (Cpeau KOTOPBIX (paiabIIuBasi)
CpaBHUM JIOOBIE JIBE: B CIIyyae ypaBHOBEIIMBAHUSA ITUX ABYX MOTpeOyeTcs

S 836ewusanue. CpaBHUBAIOTCS 2 MOHETBI, CPEIN KOTOPBIX (DabIInBasl.

Omeem: 3a 5 B3BEIIMBAHUI.
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8.1. B 8-M «A» kiacce Manpuuku cocTaBisioT 30% ydeHukoB, u aeBodku 70%.
[Tocne Toro, kak B Kjiacc MPUIILIA ABOE HOBEHbKUX — Onu3Hensl Ko u Ons —
70J11 MaJbYMKOB B Kilacce Bo3pocna 10 31,25%. CkonbKkO y4E€HUKOB ObUIO B
KJIacCe JI0 MPUX0/1a HOBEHbKUX?

Peuwenue. 1lycts mepBoHayanbHO B Kiacce Obuio N yuenwkoB. Torna
manbunkoB Obio 0,3N, a nmesouek — 0,7N. Ilocne npuxona HOBEHBKHUX
manbunkoB B kiacce crano 0,3n+1, nepouex 0,7n+1, Bcex yuenukos N+ 2.
ITo ycnosuro 3amauu

03041 1 00% = 31.25%
n+2 '
Pemus 310 ypaBuenue, Haiinem N=30.

Omeem: 30.

8.2. Onun u3 nonyraeB A, B, C Bcerjia ToBOpUT IpaBy, APYroi BCerjaa BpeT, a
TPETUI XUTPEL] — MHOTAa TOBOPUT IpaBy, nHoraa Bper. Ha Bonpoc “Kmo B?”
OHH OTBETHIIN:

A: “Own nocey!”
B: “He eepvme, s xumpey!”
C: “Own abconrommuo yecmuuwlti nonyeau!”

KTo u3 nonyraes jkell, a KTo Xutpen?

Pewenue. PaccMOTpuM BCE BO3MOKHBIE THIIOTE3BI O MOoNyTrae b:

l'unomesa nepsas. B — Bcerga ropopuT npaBay — cpaszy ONpOBEpPraercs
TeM, YTO MPABIUBBIN MOIMyTal HE MOT O ce0e CKa3aTh, YTO OH XHUTPEII.

T'unomesza emopasa. B — Bceraa roBopuTr Ji0XKb — HEIMPOTUBOPEUYMBA: B
TOM ciiyuae A ckazal mpaBay, B conran (kak W MojoxeHo Jokery), C Toxe
coJIraji, CeI0BaTeIbHO MPH 3TOM TunoTe3e B — joker, C — XuTpell.

T'unomesa mpemuvs. B — XuTpen — Takxke NPUBOJIUAT K NPOTUBOPEUUIO: TIPU
JAHHOW rumote3e B cka3an o ce0e mpasiy, 4TO JIOMYyCKAeTCs, HO COJIrajiu U A,
u C, 4TO HEBO3MOXHO, T.K. CpPEIud HHUX JOJKEH OBITh MOMyrai, BcCeria
TOBOPSIINN TTPABIY.

Wtak, U3 Tpex runore3 HempoTUBOPEUMBA TOJIBKO OJIHA (BTOpasi), HO3TOMY:

Omeem: B — mwxen, C — xutper (4 — nomyraii, Bcerja ropopAIiui npasay,
HO BOITPOC O HEM HE CTABHJICS).
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8.3. BreImykiblii MHOTrOyrojbHMK F  momemiaercss BHYTPH  BBIIYKJIOTO
MHOTOyroJibhuka @ . Jloka3zark, 4TO IMEpUMETP BHYTPEHHETO MHOTOYTOJIbHUKA
(F ) e mpeBoCXOAMT MEpHMETPA BHEIIHETO MHOTOyTONIbHUKA (D).

Pewenue. bynem otpe3arb OT MHOTOYTOJIBHUKA
@ dacTh, BIOJbL MPSAMBIX, COJACPXKAIIUX CTOPOHBI
mHoroyroiapauka F . Ha pucyHke crnpaBa mokasaH
nepBhIii paspe3 — mo orpesky A'B', comepxamiemy
cropony AB wmmuoroyroipamka F: A',B' — Toukm
nepeceuenus npsmoir AB ¢ rpanmneit @ (ux nse,
T.K. MHOTOYIOJbHUK @ TaKXe BBIMYKJIbIN). SICHO,
uyro anauHa oTpe3ka AB He mpeBocxomuT IITHHEBI
orpeska  A'B', a Ta, B cBOO ouepenp, He
NPEBOCXOAWT CYMMBI JIIMH OCTQJIbHBIX CTOPOH
OTPE3aHHOI'0 MHOIOyrojbHuKa. C IOMOINBIO HECKOJIBKHUX TaKHX pa3pe3aHuit
(1o YmcIity CTOpoH MHOroyrojipHuka F ) mer mepeiinem ot @ k F ; Ha kaxxaom
11are MepuMeTp ocTapiielics oT @ 4acTu MOT TOJIBKO YMEHBIIAThCA.

SIcHo, uTOo citydait paBeHcTBa nepumerpoB @ u F Bo3MoOkeH — B ciydae
IIOJIHOTO COBIIAICHUSI MHOT'OYTOJIbHUKOB.

SIcHO TaKkXKe, YTO BBINYKIOCTh BHYTPEHHErO0 MHOTOYIOJbHHKA 3/ECh
UIpacT CYIICCTBEHHYIO POJIb, T.K. IMEPUMETP HEBBIITYKJIOIO0 MHOIOYTOJbHUKA
MOJKHO OBLIO CZeIaTh KAKUM YT'OJHO OOJIBIINM.

8.4. OTIMYHUK TTEPEMHOKIIT BCEe HaTypaibHbIe uncia 10 2018 BKIOUUTETHHO.
VY moy4eHHOTO MPOU3BEICHMSI OH BBIUUCIUII CYMMY €r0 Iu(dp; y MOJTydEeHHOTO
B pe3yJIbTAaTe 3TOTO YKCJIa OH CHOBA BBIYUCIIIII CYMMY €Tro mudp U TaK gaiee —
y BCSIKOTO OYEPETHOTO MOJYYEHHOTO YKCJIa OH BBIUUCISI CyMMY €ro nudp —
MOKa He MOJIy4YrJ1 0JHO3HayHOoe uncio. Kakoe 3o Obuto yncio?

Pewienue. HaniomauMm, uyto cymma nudp uucia Gurypupyer B mpU3HaAKaX
NenMMOCTH Ha 3 ¥ Ha 9. Tak Kak UCXOHOE MPOU3BEACHNUE HATYPAIbHBIX YUCEI
COAEPHKAJIO ACBIATKY, TO MOJYYEHHOE MPOU3BEACHUE NeIMIOCh Ha 9. [loaTomy
nenwnack Ha 9 u cymma nu@p 3TOTO MPOU3BENICHUS, U JIeNIWiach HA 9 BcsAKas
ouepeaHas cymma udp, B TOM YUCIE, TOCIETHSSI, OKa3aBIIasCs OAHO3HAYHBIM
gyucioM. Ho 310 Morna ObITh TOJMBKO JIEBITKA (HOJIb B KQ4€CTBE CyMMBI HUGD
HATypaJIbHOTO YUCJIA BBICTYIIUTh HE MOXET).

Omeem: 9.
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8.5. HalinguTe Bce HaTypaibHBIC YMClia, OKaHYMBaromuecs mudpoit 6 (crpasa),
KOTOPBIC OT MIEPECTAHOBKHU ATOM MU(PHI BIEBO, YBEIMUUBAIOTCS B UETHIPE pasa.

Pewenue. 1lpuBenem nBa cnocoda pelieHus 3aJa4H.
1 cnocoé. T.x. yMHOXEHHUE “B CTOJIOMK HaYMHACTCS C TTOCIeAHEH UGPHI,
a OHa y Hac U3BECTHA, TO MBI MOYKEM HA4aTh MPOIECC YMHOKEHUS:

..6

_4

4
(I1Ba B yM€) — HO NOSIBUBILIASACS B MpOU3BEICHUH 4 — 3TO LHU(pa, CTOSABILIAS
nepex 6 10 ee mepeHoca, TaKUM 00pa3oM, Mbl Y3HAIU U HPEANOCIEIHIONO

uudpy 1 MOKEM MPOAOIIKUTH MPOLIECC:

.46

_ 4

...84
(omuH B yMe€) — WTaK, MBI y3Halnu cienyromryto 3a 4 nudpy — 8. [Ipomomkas
ATOT MPOILIECC, Mbl CMOXEM OCTAaHOBHThHCS, MOJTYUYUB MEPBBIN pa3 6 (B KauecTBe
ouepeHoOM yraganHou nudpsel). Cuuras ee Toil camoil — epeHeCceHHO! CIipaBa,
nonyuum M =153846 — camoe ManeHbkoe M3 MCKOMBIX uncell. OCTajbHbIE
MOJIyYalOTCs, €CIIM MbI CKJIEUM HECKOJIbKO SK3EMILUIAPOB TAKUX IECTU3HAUHBIX.
2 cnocoo. O603naunM X — HCKOMOE YHCJI0, X — YHCIIO0, TOTyYaromeecs

w3 X orOpaceBanmeM mocienneii mudps, T.e. X =X6=10x+6. ITocne
IEPECTAHOBKUA 6 B HAYal0, MBI MOJYYHUM YHCIIO 6x=10" -6+ X, rme k-
KONHYecTBO P B AecsTHUHOI 3amicu X . 1o yenosmio X6x 4 =6X wm
(10X +6)-4=6-10" +x_
OTKy1a
13x=19..92,

IJ€ MEXY €AUHUIEH U TBOMKOU HAXOIATCA k-1 nemsTox. Henst “yronkom”
gucyo 19...92 na 13, Mbl OyZieM CHOCHUTB JEBITKH JI0 T€X MOP, ITOKa OUYEePEIHON
OCTaTOK C MPHUIIMCAHHOM K HEHM IBOMKOW HE pa3aenuTcs Haieno Ha 13. B utore
MOJTYy4YUM

Xx=15384 u X =153846,
Ho mporiecc cHeceHus IEBSITOK MOKHO ObLIO MPOJI0JKATH, HOITOMY

Omeem: 153846, 153846153816, 153846153846153846, ... (Bcaxoe
CIIEIYOLIEE YUCIIO MOIYYaeTCs U3 MPeabIAyInero npunrckiBanuem 153846).
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9.1. Ha nocke nanucano 1001 pa3nuyHbIX HaTypadbHBIX yucen. M3BecTHO, UTO
CyMMa JIOOBIX TpeX U3 HUX (HO pa3IMYHBIX) OOJIbIIE CYMMBbI JHOOBIX JBYX
(Taxoke pa3auuHBIX). MOKET JIM Cpeir dTUX YHCeN oKa3aTrbes yuciio 20187

Pewenue. B cnenyromem Habope uncen 1001 gucno:

2000, 2001, 2002, ..., 2999, 3000,

npuueM, cymma tpex Hammenpmmx 200042001+ 2002=6003 Gonbie

cymmsl aByX Hanboapmmux 29994 3000=5999, u mobGas tpoiika uncen gaer

cymmy He menbiyro 6003, a mobas napa uncen gaer cymmy menbinyro 6000

— Bce TpeOOBaHUS K HAOOPY BHINOJIHEHBI, U yuciao 2018 cpenu HUX UMEeTCH.
Omeem: MOXKeET.

9.2. OxpyxHocTh Kacaercs ctopoHsl AB tpeyronmsauka ABC B touke C' u
npononkenuii cropod CA u CB B roukax A' u B' coorBercrBenno. Haiinure
nauabl otpeskoB AA u BB', ecim m3BecTHBI JIMHBI CTOPOH TPEYTOJIbHHKA:

BC=a, AC=b, AB=c.

Pewenue. QO6o03Haunm  AA=X,
BB'=Yy. Ilo cBoiicTBam KacaTelbHBIX:
AC'=AA=x u BC'=BB'= Y, orkyna
X+Y=C (1). Amanormuno CA'=CB',
oTkyma D+X=a+Y (2). Pemms cucremy
u3 ypaBHenui (1)-(2), momyunm

(_Cc-b+a y_c+b—a
Omeem: * = —2 , —2

9.3. Pemmuth cucteMy ypaBHEHHIA:
{Xg + X, + X, =0, X + X, + X5 = 0,1, Xg + Xg + X, =0, X, + X, + X, =0}

Pewenue. Tlponomkum 1 y100CTBA TIOCIIEIOBATEIBHOCTE X, (hOpMYIIOn
Xou0 = X, . VI3 ypaBHerHHit X, + X, + X, =0 m Xy + X, + X5 =0 mHaitnem
Xy = Xni3, OTKyHA Xo =Xg =Xg =Xg =X, =X, =Xg =Xg = X3 =X =X, =X%; —
TIOJICTABUB 3TO B TIO00E U3 PaBEHCTB, TTOTydnM, uTo Bee X, =0,

Omeem: X =X =X, =X =X, =X =X, =X, =X =X, =0,
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9.4. T10J0KUTENBLHOE YUCIO S IPEACTABUTH B BHIE CYMMEI [BYX CIIAra€MbIX,
IPOU3BEACHNE KOTOPBIX OyIeT HAuOOJIBIITHM.

Pewenue. O6030a4nM ci1araeMble, Ha KOTOPBIE MBI pa30MBaeM 4YKCIO S,
yepes Xu Y, T.e. S =X+Y . I[IpousBeneHue 3Tux ynucen 0603HayuM yepes P,
T.e. P=XXY. C nomorpio bopMyIIBl CBS3H S=X+VY maiinem Y=S—X u
MOJICTAaBUM 3TO B BBIPAYKEHUE ISl IPOU3BEICHUS:

P=xxy=Xx-(S—X).
TakuM o6pazom, P oxaseiBaercs GpyHKIHMei oqHol mepemennoit X : P = P(X)—
ueneBas (QyHKUUS, KOTOPYIO HaM M HaJI0 MCCIEAOBaTb HAa MaKCHUMYM.
[TpuBenem nBa crioco0a UcciieOBaHUs, TOCTYIHbIE IEBITUKIACCHUKAM.
1 cnocoé. Tax xak B Bepakennn P(X)=X-(S—X) ypemmuenue omnoro

COMHOJKHUTENSI TPUBOAUT K YMEHBIIICHUIO IPYTOro, TO yAoOHee mpeoOpa3oBaTh
ATO BBIpAXKEHHUE, CHAYaJIa PACKPhIB CKOOKH, 3aTEM BBIJICJIUB MOJHBIN KBaApaT:

2 2 2
) ) ) S §° §°) S S
P(X)=X-(S=X)=S-X-X"=—(X"-S-X)=— X" -2 X —+——— |=——| X——

2 4 4) 4 2
B IIOCJICAHCM BBIPpAXKCHUU IJIA P , AMCIOIIICM BH/JI PAa3HOCTH, YMCHbIIACMOC HC
3aBUCHUT OT X , IIOOTOMY YBCIIMYUTH P MOJXHO TOJIbKO YMCHBIIIHUB BBIYUTACMOC,
HO OHO, SABJISACH KBAApPATOM H IPHMHHUMAA HCOTPULATCIILHBIC 3HAUYCHWA, MOIKCT

OBITH YMEHBILIECHO TOJIBKO 10 HyJsa (mpu X =S/2), T.e.

2

S S?
Omeem: cnaraeMble J0JKHBI ObITH paBHbIMK: MaX P(X) =P ST

2 . .
2 cnoco6. P(X) =S -X—X" gensercs kBagpaTHuHOi QyHKIHMEH ¢ KOPHAME

X=0 u X=S; rpapuxom srtoii PyHKIUMM B IIOCKOCTH XZ SBISETCS
rapaboiia, BETBU KOTOPOI HAIpaBJIEHbl BHU3, & KOOPIUHATHI BEPIIUHEI

-b S -D §°?
X,=—=— Z,=——=—
2a 2 4a 4
JAI0T HAM U TOYKY DKCTPEMyMa, M MAaKCUMAaJIbHOE 3HAaYe€HUE (PyHKITUH.
3ameuanue. T.x. MaKCUMaJIbHOE 3HAUYCHHE (PYHKIIMM HE MEHBIIE JIFOOOTO
npyroro 3HadeHms (Max(Xy)=Xy), To, ¢ yd4eroM HaiflecHHOTO MaKCHMYMa,
U30aBIIAACE OT S M U3BIEKAs KOPHU, MOXXKHO IOJYyYUTh HEPABEHCTBO MEXIY
CpeaHUM apu(PMETUUECKUM U CPETHUM T€OMETPUIECKHUM:
X+Y
2

> Xy , roe X,yZO,



Pewenus 3a0au onumnuaovt no mamemamuxe ¢ 2018-2019 yuebrnom 200y
9 knacc

9.5. Jluca Anuca u Kot bazunmno wumerot nepen coboit kyuy u3 2018 momer.
Onu mo ouepenu O6epyT U3 3TOM Kyuu oT 1 10 6 MoHeT (X016l JIUCHI ANHCH U
Korta bazununo crporo uepeayrorcs; IponycK X0J0B HE pa3peliacTcs: XOTs Obl
OJIHY MOHETY 3a CBOM XO/JI JOJIKEH B3SITh KaXK/blii, HO YHUCIIO MOHET, B3SITHIX 32
OJIMH XOJI, HC MOJKET MPEBBINIATh MIECCTH). BBIMIPaBIIUM CYUTACTCA TOT, KTO
3a0epeT nocienHo MoHeTy. KTo cranet mobeauTeneM npu NpaBUIbLHOM UTpe,
eciu nepBbId xo1 nenaet JIuca Anmca?

Pewienue. OueBUIHO, 4TO TOT, KTO JEJAET XOM, KOTIAa B Ky4ye ocTaercsa 7
MOHET, IPOUTPBIBAET: CKOJIBKO ObI MOHET OH HH B3slJI, B Kyde OocTaHeTcs OT 1 110
6 MOHET, U €ro NPOTUBHUK CMOXKET 3a0paTh BCE ATU MOHETHI U BBIUTPAET.
Takum 0Opa3oM, BBIMTPAET TOT, KTO OCTaBUT MOcie cBoero xoaa 7 MoHeT. Ho
YTOOBI TAPAHTHUPOBAHHO MPUNUTHU K 3TOM CHUTyallMd, OH JOJKEH ObLI OCTaBUTh
IIOCJIE CBOETO MPEABIAYIIEro X0Aa 14 MOHET, U IOCIie BCAKOTO CBOETO XOAa OH
JOJDKEH OCTaBJIATh B Ky4Y€ YMCJIO MOHET, KpaTHoe ceMH. Tak kak uncio 2018 Ha
7 He penutcs (B OCTAaTKE MOJy4aeTcsl 2), TO BBIUTPBIIIHAS CTPATErHsl €CTh Y
MEPBOr0 UIpOKa — MEPBBIM XOJOM OH 3a0MpaeT 2 MOHETHI, OCTaBJsd YUCIIO
MOHET, KPaTHOE CEMH, U BCAKUM CIIEAYIOIIMM CBOMM XOJIOM BOCCTaHABJIMBAECT
KPAaTHOCTh 7 YHCJIa MOHET, OCTAIOLIUXCS B Ky4€.

Omeem: 11pu ipaBUIILHON UTPE BBIMTPAET NEPBBIN UTPOK — JInca Amnuca.
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o 2
10.1. Keanparueii tpexuien f(X)=X"+ pX+(umeer npa uensix KopHd,
KaX[bIii 13 KOTOphIX Gonbiue 2. Jlokasats, uto f (1) — nenoe cocrasnoe uncio.

Pewenue. Ilycts X, X, — KOpHU JaHHOTO MHOI'OYJIEHA — 10 YCIIOBUIO
nensie, X, >2 u X, >2.Torma P=—X —X, u =X XX, —ensie. Haiinem
P+q +1= X Xy X X +1= Xl(XZ _1) - (Xz _1) - (Xl _1)()(2 _1)

— TyT 002 COMHOKUTENS 1IeJIble, 00IbIINE eAUHULEL, T.e. P + 0 +1— cocrasnoe.

10.2. Jlecranna anmuoit 2| mpucnonena seprukansno k crene. Ha cepenune
JIECTHHUIIBI (HA PACCTOSIHUU | oT 0Oonx ee KOHIIOB) HEMOIBMKHO CUANT KOMIKA.
B kakoii-To MOMEHT BPEMEHU HU>KHUW KPaul JECTHULBI HAUMHAET CKOJIB3UTh I10
MOy, YAAISSACHh OT CTEHBI (BEpXHHI Kpal JIECTHUIIBI COCKAIb3bIBAET IO CTEHE, a
KOIIIKA CUIAUT HEMOABUKHO OTHOCUTEIBHO JICCTHUIIBI HA 3aHATOW el cepeliuHe).
[To xakoil TpaeKTOpHUM JBUKETCS KOIIKa OT HAYaJIbHOTO MOMEHTa BPEMEHH,
KOI'Jla OHa cHjena Ha BeicoTe | oT moma (mpucioHeHHas K CTEHE), 10 MOMEHTA

npu3eMiIeHUs (CONPUKOCHOBEHHMS € I0JIOM Ha paccTosHuu | oT crensr)?
Y

A Peuwienue. BeeneM 1eKapToBy CHCTEMY

2yq M KOOpJWHAT, B3sSB oOChb X Ha IOy
(MepIeHIUKYIISIPHO CTEHE), OCh Y HA CTEHE
(mepneHuKyJISIPHO MOy ).

ITycts N — HwKHHMA Kpail JIECTHMIIBL,
M — Bepxuuii kpaii, K — cepeauna. Ecnu
X, Y — KOOpAMHATHI KOIIKH B 3TOW CHUCTEME,
te. K(X,y), o N(2x,0), M(0,2y).
[Tpumenus Teopemy ITudaropa k ANOM :
ON?+OM?=NM? nonyunm mocne

o 2 2 2
MOJCTAHOBOK U COKpaiieHun X +Y = < -
ATO U €CTh YPABHEHUE AYTH, 10 KOTOPOW T.
K memwxercs or Ky =(0,1) 10 K, =(1,0).

0 N . Omeem: Komka OyJIeT JIBUTraTbCs
[ o
0 X 2x (BMecTe ¢ cepeIrHOM JIECTHUIIBI) OT CTEHBI

y S

no mona mo xayre okpyxsoctu ¢ nedtpoM B Touke O(0,0) (mauamsroM
TIOJIOKEHUH HIDKHETO Kpast JIeCTHHIBI) M paguyca | .
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10.3. Ha pocke namucano 1001 pasnmuyHbBIX HATypaldbHBIX uncen. 3BecTHO,
YTO CyMMa JIOOBIX YEThIpEX U3 HUX (HO Pa3IMYHBIX) OOJbLIE CYMMBI JIFOOBIX
TpeX (TakKe pa3IMyHbIX). MOXKET JIu Cpeid 3TUX YKcell oKa3aThes yucio 20187

Pewenue. IlepenymepyeM HalMCaHHBIC YKCIIA B TIOPSIKES BO3PACTAHUS:
A <8, <83 <8y... <8g99 < ygop < o1 .
Tak kak uuMclia HaTypajbHble M pasiuyHble, To & =1, @, 22 (mockombky
a, > a1) U, BooOme, >k . Vcnosue Q +a, +a;+a, > a8y + Ajge T Aoy

rapaHTUPYET, YTO CyMMa JIOOBIX YeThIpeX OyneT OOJbIIe CyMMBI JIOOBIX TPEX.
[lepenuiem nocieHee HEPABEHCTBO B PABHOCUIIBHOM BHJIE:

8, > (8999 — ;) + (Bu000 — &3) + (001 — Q) .
Ho &,—&,2M—N ppu M=N, T.k. Mexay &, u &, HMEIOTCA MOMAPHO
pa3IMYHbIC HATypaJIbHbIC Uncia Ay, 4,5, ..., 8y 1, IOITOMY
&y > (8999 — @) + (By900 — 85) + (Ay00; —84) = (999 —2) + (1000 —3) + (1001 - 4) ,

T.e. & >2991  T.e. camoe MalieHbKOE W3 HANMCAHHBIX umces Ooubire 2018,

TEM OoJiee, ocTalbHbIe uncia 0opire 2018.
Omeem: HeT.

10.4. TlomoxwurenapHoe uucio P mpencraBurh B BHIE NPOU3BEIAECHUS ABYX
MTOJIOKHUTENBHBIX COMHOKHTENECH, CyMMa KOTOPBIX OyJeT HauMEHBIIIEH.

Pewenue. OGo3HaunM coMHOXMTENH uucia P yepes X wm Y, T.e.

P=XxYy. Cymmy »tux umcen oGo3Haumm uepes S, T.e. 9=X+Y. C

nomoplo Gopmynsl ¢z P =XXY maiinem y:; U IOJACTaBUM J3TO B

BBIPAXKCHUC JIs1 CYMMBEIL:

S=X+E.
X

TakuM oOpa3om, S oxa3sbiBaeTcs GyHKIHMEH oHOM mepeMerHol X: S =S(X) ¢
o0nactero onpenenenus X >0, xoropyro HaM W Hamo HcCIEnOBaTh Ha
MHUHUMYM. [IECATUKIIACCHUKA MOTYT IIPOU3BECTH OTO HCCIEAOBAHUE C
MOMONIBIO MPOU3BOJHON. MBI MpUBEEM SJIEMEHTApHOE pEIICHUE 3ajauu 0e3
NIPUMEHEHUS IPOU3BOIHOM.
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1 cnocoé. Tax xak B Bolpaxennu S(X) :X+; IS LENeBOi (PyHKIUH

YBEJIMUEHUE OJIHOTO CJIAraeMOro TPUBOJUT K YMEHBIIEHUIO IPYroro, TO
yao0OHee mpeoOpa3oBaTh ATO BHIPAKEHUE:
2
2 2
P X +P x*-2x/P+P+2xJP _(x—P)
S(X)=x+—= = = +2JP

X X X X
B nmocnemHeM BBIPOKEHHH I O, TAKKE HMEIOIIEM BMJ CYMMBI, BTOPOE
CIIaraeMo€ HE 3aBHCUT OT X, MOXTOMY YMEHBLIMTH O MOKHO TOJILKO 3a CUET
IIEPBOTO CIIAra€MOr0, HO OHO SIBJIAETCS HEOTpULATENLHEIM mpu X > 0 1 Moxer

OBITh YMEHBIIICHO TOJBKO JIO HYJIS — IIPH X = JP (torma u Y = JP ) , HO3TOMY
Omeem: COMHOXUTENHU JIOJDKHBI ObITH paBHbl: MIN(X+Y) = S(\/E )= 2P .

-1
2 cnoco6. C NoMOIIBIO M3BECTHOIO HepaBeHcTBa a+a =2 npu a>0,
IJie PaBEeHCTBO JOCTUraeTcs TONBKO mpu a =1, momyunm:

P X P
S(X) = x+—=P| —+ X" |5 2/p
=y JP o x ’
PaBEHCTBO JIOCTUIAeTCs TONBKO 1pu X =P, m min S(X) = S(\/ P)= 2V P.

3ameuanue. Btopoit cmoco0d wuCmonb3yeT, (PaKTHUECKH, HEPABEHCTBO
MEXIy CpEeTHUM apu(DMETHYSCKUM MU CpPEeIHHUM TeoMmeTpudeckuMm. OmgHako
JIOKa3aHHBIA UHBIM CTIOCOOOM (DaKT MOXKET OBITh UCIIOJIL30BaH, HAOOOPOT, AJIs
BBIBOJIa ATOTO HEPABEHCTBA: TaK KaK MHHUMAaJbHOE 3HaueHWe (PYHKIIMU HE

GombiIe MOGOro 3HaueH s, B gacTHocTH, MIN(X+Y) < X+Y, r.e. 2P <X+

— n36aBuBmKCE OT P u pasgenuB obe 4acTu HepaBeHCTBA HA 2, MOIYYHUM
HEPaBEHCTBO MEXKY CPEIHUM F€OMETPUUYECKUM U CPEIHUM apU(PMETUYECKHUM:

\/X>ySX+

10.5. Iycrs P(X) — muorowren ¢ uensivu kospduimenramu. U3BecTHO, 4TO

y,r/:[e X, y=0,

snauennst P(L), P(2), P@), ..., P(2018) — TpEeX3HAYHbIC HATypajbHBIC YHUCIIA.
Jlokazath, 4TO MHOTOUYJICH P(X) ne nmeer wemnsix KOpPHEU.

Pewenue. Tlycte @ — 1enplii KOpEHb MHOTOUJICHA P(X). Tak xax P(a)=0,
To d He comepxutcs cpenu uucen 1, 2, 3, ..., 2018. Iloatomy x0Tst ObI OJHO U3
TBHICSYM TIOCIEAOBATEIbHBIX 1ebIX uncen 1—a, 2—a, 3—a..., 1000—a no

moymto He menbiie 1000. [Tycts 310 unciao N—a. Ho Torma P(n)=P(n)-P(a)
HE MOKET OBITh TPEX3HAYHBIM, TaK Kak genurcs Ha N —a. IIporuBopeune.
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11.1. Ha miaxMaTHOM JOCKE paccTaBWIM 8§ jajeH, Tak, YTO HUKaKas Jajbsi HE ObeT
Ipyryto (MHA4Ye TOBOPS, HA KaXKJI0M TOPU30HTAIN JIOCKH HAXOJIUTCS 0 OJTHOM JIa/ibe
U Ha KaXJIOW BEPTHUKAIM HAXOAMUTCS MO OJHOM Jajabe). 3aTeM JIOCKY pa3/einuin Ha
YEThIPE PaBHBIC YETBEPTU CPEIHUMU JIMHUAMH IIaXMAaTHOW JOCKHU. [loka3aTh, 4TO B
JICBOM BEPXHEW YETBEPTHU JOCKHU CTOJIBKO JKE JIaJ€H, CKOJIBKO B IPABOM HUKHEM.

Pewenue. OG03HaunM @ — 4MCIO Jajell B IEBOM BepxHel yeTseptu, D —
YHUCIIO JIaJIEM B MIPABOM BEPXHEW 4ETBEPTU, C — YUCIIO JIaJIed B JIEBOW HUKHEU
uerBepry, d — umcnno nazeli B mpapoii HuwkHel yeTBepTH. [0 ycaoBuio 3amaum,
B JICBO TMOJIOBUHE JOCKHU (00pa30BaHHOMN YETHIPHEMSI IEPBBIMHU BEPTUKATSIMU) 4
nMajapu, T.e. d+C =4 aHaJOruYHO TOJTy4aeM OCTAIbHbIE YPABHEHUS CHCTEMBI:

a+c=4, b+d =4,
a+b=4, c+d =4,

u3 Kotopoii cneayer: a=4—c, d =4 —c, spauur a=d, 4o M TpeboBaIOCH.

11.2. Ha nocke namucano 1001 paznuyHbIX HaTypasibHBIX yucen. M3BecTHo,
YTO CyMMa JOOBIX YEThIpeX U3 HUX (HO pa3iIM4YHbIX) OOJbIIE CYMMbI JIFOOBIX
Tpex (Takke pa3inyHbiX). HaliTh MUHMMalIbHOE 3HAY€HHE CYMMbI BCEX YUCEN.

Pewenue. llepenyMepyeM HalKMCaHHBIE YUCIIA B MOPSAKE BO3PACTAHMUS:
A <8, <83 <8y... <8g99 < ygop < o1 .
Tak kak uuMclia HaTypajbHble M pasiuyHble, To & =1, @, 22 (mockombky

a, >a) u, Boobure, & =K. Vcnopue & +a, +85 +8, > 8ggq + 1000 + 4001
rapaHTHPYET, YTO CyMMa JIFOOBIX YEThIPeX OyaeT OOJIbIle CyMMBI JIOOBIX TpeEX.
[lepenuiem mocieaHee HEPABEHCTBO B PABHOCUILHOM BH/IE:

8, > (8999 —8,) + (Bu00 — &3) + (001 — Q) .
Ho @, —a,2M—N npu M=N, tak KaKk MeXAy &,u &, UMEITCS MOMapHO
pa3IMYHbIe HaTypaJIbHbIC Yyncia Ay, 4,5, ..., 8y, IOITOMY
a > (Bgg9 —@y) + (Auppp — 3) + (Bupp1 — 84) = (999 —2) + (1000 —3) + (1001 —4) ,
T.e. & >2991  re. @ =2992 y MuHUManbHOE 3HAUEHHE CYMMbI BCEX UHCEI

noayunTcs, eciv B3aTh & = 2992 | ocranbHble ynca cieayroT 6€3 MPOMyCKOB:
min(a, +a, +a, +... + 8,y5;) = 2992 + 2993 + 2994 + ... +3992 = 3.495.492

1o (hopMyJsie CyMMBbI WICHOB apu(hMETUUECKON MPOTPECCHUMU.
Omeem: 3.495.492.
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11.3. Kakoe HaMMeHBIIIEE YUCIIO XOJ0B MOTPEOYETCS KOHIO, YTOOBI U3 OJTHOTO
yIia maxmartHoi jocku NXN (N>4) nobparses 10 MPOTHBOMONOKHOIO yIiia?

OTtser: Z[nTH} (r.e.ecmu 3M—1<n<3m+ 1, To morpedyeTcss 2M X0J10B).

Pewenue. HerpynHo yOemuThCsi B TOM, YTO KOHIO JOCTATOYHO JIBYX XOJOB Ha
nocke 4x4 um derblpex XOJOB Ha JOCKax S5x5 m 6x6. Jlanee Q0OCTaTOYHOCTH
YKa3aHHOT'O KOJIMYECTBA XOJIOB JIETKO JOKA3bIBAETCS M0 MHIYKIIMH C IIaroM 3.

JlokaxeMm, 4TO MEHBIIMM KOJUYECTBOM XOJI0OB OOOWTHUCH HeNb3s. BBemem Ha
JIOCKE ‘‘CUCTEMYy KOOpJMHAT’: JIEBbIM HIKHUU yroia umeer koopaunatel (1,1), a

IIPaBbId BEPXHUN — (n,n). [Ipn nBMKEHWH KOHA OT IEPBOrO M3 ATUX YIVIOB KO
BTOPOMY, OH yBEJIMYHUBAECT CyMMY CBOMX KoopauHat Ha 2N—22=6M—4 | 3a onun
X0l OH MOXET YBEJIMYHUTh CYMMY KOOPJMHAT MAaKCHUMyM Ha 3, MOJ3TOMY XOJOB

notpebyercs He MeHplne, ueM 2M—1 2m — 1. Ho Ttak kak 06a yria J0CKH
OKpallleHbl B OJIMH IIBET, KOHIO TPEOYETCs YETHOE YUCIIO XOJI0B, YTOOBI MOMACTh U3
OJHOTO yriia B apyroi. [loaTtoMy ux He MeHbiIe 2m.

11.4. TIyecte NS u EW — nBa
HEPIEHANKYIAPHBIX naramerpa
okpyxknoct ). Ilpamas | kacaercs
okpyxuoctu Q B Touke S. Ilycte A u
B - Toukm ma (), cummerpuuHBIE
OTHOCHUTEIIEHO auaMeTpa EW.
O6o3Haunm uyepes A um B'  Toukm
nepeceyenns | ¢ mpameivu NA n NB
COOTBETCTBEHHO. JlokasaTs, 9TO

SA.SB'= SN?,

o

Pewenue. VYraer A'NS u B'NS
N ONUpAlOTCsl Ha JyI'M, CyMMa KOTOPBIX
paBHa 180°. 3HauuT, cymMmma 3THUX YTJIOB
paBHa 90°. IloaToMy HpsSMOYTOJbHBIC
tpeyronsaukd NSA u NSB' monoGue!
U UMEIOT MPONOPIIMOHATBHBIE CTOPOHBI:
A'S:NS=NS:B'S, orkyna Britexaer
Tpedyemoe.
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11.5. JlectHuna mnmuoit | npucnonena sBeprukambHO K crene. Ha cepenune
JIECTHHUL[BI CUAUT KOLIKAa. B MOMEHT BpeMeHU t, = 0 mmxuwmii Kpau JIECTHULbI
HAYMHAET CKOJB3HUTh I10 MOJY, YAAIAACH OT CTEHBI CO CKOpocThio V =2t , rue t
— MOMEHT BPEMEHH (MM MPOMEXYTOK BPEMEHH, IPOIIEIIINM 0T MOMeHTa Ly —
Hayaja CKOJIbKEHUS); BEPXHHUI Kpal JIECTHUIBI COCKAaJIb3bIBAET MO CTEHE, a
KOIIKA CUAUT HENOABUKHO OTHOCUTEIBHO JIECTHUIBI HA €€ CEpEe/IMHE.
OcraHnercs U KOIIKa KUBOU MMOCJIE TPU3EMIICHUS €€ Ha TT0d?

Y Pewenue. Beenem  nmekaproBy
CHCTEMY KOOPIHHAT C OChI0 X TI0 MOJy
(MepIeHANKYIIPHO CTEHE), OChio Y IO
cTeHe (MepHneHIuKyJsIpHO monay). IlycTs
N — wmmwkouit kpail sectaunsl, M —
Bepxuuii kpaii, K — ee cepenuna:
N(x;0), M(0,y), K(x/2,y/2).

[IpousBogHass KOOpAMHATHI TOYKHU
(kak (QYHKUMU BpPEMEHH), IBMXKYLIEHCS
NPSIMOJIMHEWHO, paBHA CKOPOCTH TOYKHU.

Touka N npsmonuueiiHo ABHXKETCS
o ocu X , MOITOMY, U3 YCIOBHUS 3a/1a4H,

/ 2
X, =V =2t cnemoBatempHo X =t (T.K.
X, = X(0) =0),
Touka M aBrKeTCS IPIMOIMHENHO
no ocu Y ; HalileM 3aKOH €€ JIBUKCHUS

2 2 2
» u3ycnosus X°+Y° =17 orkyna

y=+17=x*=I” —t*, yfzi

12 _t4
MowmeHT npusemnenus Touku M naiinem u3 yenosus Y =0

JP—t* =0ttt = 12 > t=+1, Torma () = \/L\/[z

BBICOTa, Ha KOTOpOP’I HaXoauTCs KOIIIKAa, B 10001 MOMEHT BpEMCHHU B JIBAa pasa
MEHbIIIE BLICOTEI Touku M , 1 BCPpTUKAJIbHAs COCTABJIAIOIIAA CKOPOCTHU KOIIIKH

B JIBa pa3a MeHbIle CKopocT Toukn M | HO, Bce paBHO, OECKOHEYHO OOJIbIIA.
Omeem: TEOPETUUECKHU — HET.)))




