OTkpbITag OINMONAAA IIKOJLHUKOB II0 MaTEeMaTUKe
17 mapTta 2019 r.
11 kaacc
1 BapumauT
Pemenusa

1. (2 6anna)

CyMMa ¥ Tpou3BeJieHHe TPEX IOMAapHO B3aMMHO HMPOCTHIX ducesa jeadarcd Ha 13. Moxker jm ux
CyMMa, KBaJIpaTOB TaKKe JeJUThcs Ha 137

Omeem: Her.

Pewenue:

O06o3HaYUM 3TH YHCIa 38 T, Y U 2. TaK KaK NPOU3BEICHUE YHCEJ JIeJUTCS Ha 13, 0JHO U3 YHCe
J1osKHO jiesinThest Ha 13. [lyers 910 dmcesio x, Toraa u3 ycaoBus B3aMMHON ITPOCTOTHI Mbl HOJIYYAEM,
9TO HU Y, HU 2 He Jleqdarcd Ha 13.

Hanee, 22 +y* + 22 = (v +y + 2)* = 2(xy + 22 + y2) = (x + y + 2)? — 2z(y + 2) — 2y2. Yucao
(r +y+2)? — 2x(y + 2) gemurca Ha 13, a 2yz He JNeUTCH, 3HAYAT, U BCE BHIPAZKEHHE HE MOMKET
JeJUThcs Ha 13.

JL1s y9acTHUKOB, 3HAKOMBI ¢ TEXHHKON CPABHEHHS 110 MOJIYJIIO, MOXKEM IIPEII0KATH TaKzKe TaKoe
peleHue: MOCKOIbKY T U T + Yy + 2 jengarcs na 13, y = —z (mod 13), orxyna x? + y* + 22 = 2>
(mod 13). 3nauuT, ecjin cymMMa KBapaToB jeautcs Ha 13, 2y? TakzKe J0/KHO JeuThes Ha 13, a 310
HE BEPHO.

2. (2 6ana)

CymiecTByeT Jiu MHOTOUJIEH TPeTheil CTeMeH! TaKoi, YTO BCe ero KOPHU MOJIOKUTENbHBI, & BCE
KOPHH €ro IIPOU3BOIHON OTPHUIATEIbHBI, IPU YCJIOBUHU, YTO U Y MHOT'OYJICHA, U Y NPOU3BOIHOM, eCTh
XOTsI OBl OJIUH €JIHMHCTBEHHBIA KOpeHb!

Omeem: a.

Pewenue:

[losxoauT, HanpumMep, MHorodsten (z+ 1)% —8: ero ejquHCTBeHHbIN KOpeHb — 370 1, TK. 7+ 1 = 2,
a eINHCTBEHHBIII KOPEeHb MPOU3BOTHON 3TO —1.

3. (3 6ana)
[Tocsre toBaTEILHOCTD {a,} 3a/1aHa, YCIOBUSMHE a = -1 u
n
an+1 = 2 (ar + 1) upu n > 1. Haiigure saBuyio dbopmyiy 9T0i 10CI€10BATEIHBHOCTH.

k=1
Omeem: a, =22 —1lupua>1,a; = —1
Pewenue:
Borauras japyr u3 jgpyra pOpMYJbl JUIS Gni1 U Qp, TOJAYYAEM Opi1 — G = G, + 1, TO ecTb

Qpi1 = 20, + 1 o n > 1.

Terreps JgoKazkeM HOpMyIy a, = 2" 2 — 1 no unayknun. Basa n = 2 u, AeflCTBUTENLHO, 4y =
a;+1=0=20—1.

JaJiee BOCIIOIB3yeMCs TT0JIYYeHHO peKyppeHTHol bopMyioit u ybeuMced, 9To ecn a, = 27 2 —1,
TO Qpyy =2(272—1)+1=2""1 1.

4. (3 6ana)

Haitnure tgx 4 ctgx, ecam u3BecTHO, 4YTO sec x — cosec x = /15.
Hanomuunwm, urto secx = 1/cosz, a cosecx = 1/sinx

Omeem: —3 wau 5.

Pewenue: )
1 sinx — cosx
Bocnonbsyemcs cieayiomumu popmynamu: tg r4ctg r = —— ; secx—cosecr = —.
. ] sin x cos x sin x cos
Bseném obosnavenuda: t = sinzcosz u A = secx — cosec x.
2 : -2
9 cos“x — 2cosrsinx + sin” x 1—-2t
Torma A® = 2 = @ CocraBuM KBaJpaTHOE ypaBHEHNE
1 —2t —t?A% = 0 u pemuM ero OTHOCUTEILHOE t:
_ —1E V14 A2
t= yE .
) 1 3 1
[lpu A = /15 nonydaem t = 15~ T3 ut = T~ 5 B orBere monydaem obparHbie K t

BCJINYIMNHBI.



Ocranoch yoeuThest, 9T0 s KazK 00 U3 MOy YeHHBIX 3HaYeHU HallaéTcs x, 1P KOTOPOM 3TO
3HAYEHUE TOCTUTALTCS pu JaHHOM A.

HeiicrBuTenbro, t = %sin 2x, 03TOMY JIJIsT JIIOOOTO 3HAYUEHUST —% <t < % HailIETCST MOAXOISIINA
x. Hamee, A BeIpazKaerTcs depe3 t ¢ TOYHOCTBIO [0 3HaKa, IPH 3TOM 00a BO3MOXKHBIX 3HAUYCHUS
A [1ocTUraroTcs TpH JAHHOM t: JJIst TOro, 9TOOBI MOMEHSTH 3HAK A, JTOCTATOYHO YBEJIWIHTH HJIN
YMEHBIIIUTD T Ha T.

5. (3 6anua)
B tpanemun ABCD 6GokoBast cropora AB papna mguaronanu AC. Ha menbmeit nyre AD omnm-

caHHOIl OKpy:KHOCTH Tpeyroabuuka ABD Buibpana Touka F Tak, uro AB = AFE. Haiinure yrou
ZCED.

Omeem: 90°.

Pewenue:

3 pasrobenpennoctn Tpeyronbanka ABC u napasnensaoctun BC u AD nonyaaem ZABC =
/ACB = /ZCAD = a.

[Iycts mpsamas BC' mepecekaercs ¢ ONMMCAHHONR OKPY’KHOCTBIO TpeyroiabHuka ABD B Touke F.
Torna ABF D — Buucannas, T.e. paBHOOeIpeHHas1, Tpamernus, orkyda ayru AB, AE u DF paBHBI.
Orcronma LZABE = ZDBF = j.

/JEAD = ZEBD = v, TaKk KakK 3TH yIJIbl OMUPAIOTCS HA OJIHY JYTY.

LABD = ZABE + ZEBD = 3+ 7.

/EAC = ZEAD+/CAD = vy+a. 3na4ut, B paBHOOEIpeHHOM TpeyroyibHuke K AC BbITOJIHAETCS

pasencrso ZACE = ZAEC = M

Kpowme toro, o« = LZABC = AABZ*2 LABD + Z/DBF =28+~
o]

/CED = /AED—-Z/AEC = (1800—4ABD)—180# = 1800—5—7—900+M

6. (3 6anua)

CKOJIBKUMH c1I0c06aMU MOYKHO PACCTABUTL HATYpaJIbHbIE YHCIa OT 1 10 9 B KBaJaIpaTHON TabJIHIe
3 X 3 Tak, 4Tobbl CyMMa YHCeJ B KayKJIOH CTpOKe U B KaxKJI0M croJbie Obuta gétHa? (Hucsia Moryt
HOBTOPSTHCS )

Omeem: 6 -5 - 43 +9.5%. 45 49,

Pewenue:

B kaxkmaoit ctpoke u KaykaoM cToJiOme TabJuIbl MOXKeT ObITh JM00 HOJIb, JU0OO0 JBa HEYETHHIX
YHCIa, TO eCTh JJUOO OJIHO, JJuO0 TpH YETHBIX. O0Imee KOJIMIECTBO YETHBIX YUCE]T — HEYETHOE YHCJIO0
or 3 10 9.

PazbepéMm HECKOJIbKO CIyJaeB:

1) Beero Tpu 9éTHBIX 9mCAA, TO €CTh 110 OJHOMY B KayKJIOH CTPOKE M KayKJO0M cTosbOre. Y Hac
3-2-1 =6 cmocoboB BHIOPATD, TIe CTOAT 3TH YHCAR, H° CHOCOO0B PACCTABUTH HEUSTHEIC uncaa u 43
c1mocobOB pacCTaBUTh YETHHIE.

2) Ilarp 96THBIX YHCEJNI, T.e. OHH 3aHHMAIOT OJHY CTPOKY W OJuH cTojber. 3 -3 = 9 cmocobos
BBIOpATD 3TH CTPOKY U cToJbe, 5 c11ocoboB paccTaBuTh HedéTHEIE Yncaa U 4° crocoboB paccTaBUTh
JETHBIE.

3) Cemu 4éTHBIX YuCes OBITH HE MOXKET, TaK KaK 3TO 3HAYNT, YTO HEYETHBIX duces Beero jaBa. OHu
HE MOTYT OAHOBPEMEHHO HaXOJAUTHLCA B O,HHOIU/I CTPpOKe U OJHOM CTOJI6L[€, a4 3HAYHUT, KaKNe-TO CYMMBI
OKayKyTCsl HEYETHBIMHU.

4) Bee uncsia 4éTHBIE, B TaKOM caydae 47 crocobos.

Utoro 6-55-43 + 9.5 .45 4 49,

7. (4 6anna)

[LtockocTh mepecekaer pébpa Terpadapa ABC D, Buixomdamiue um3 BepIIHHBI [, U JeIUT HX B
orHomennu 5 : 1 (He obs3arebHo oT BepiuHbl D). Takske Ta MIOCKOCTD TepecekaeT mpsimbie AB
n AC B Toukax F u F. Haiinure oTHOmenue miomaeii Tpeyroabankos AEF n ABC.

Omeem: 1 : 576 nnu 625 : 576.

Pewenue:
O603HAYNM TOYKHI MepecedeHns MmI0CKocTn (Ha30BéM eé «) ¢ pébpamu DA, DB u DC 3a A', B’
u C' coorsBercrBenno. Ecom DA’ : A’A = DB’ : B'B, upambie AB u A’ B’ napaJuie/ibibl, a 3HAYUT,
IUTOCKOCTh (v He Tlepecekaercs ¢ npsaMoil AB. AHaJIorwdHbIe PAcCyzKIeHHsT MPOBEAEM JJIs TPSIMOil
AC. Bnauut, DA : AAA#+ DB’ : BB =DC": C'C.
Bosmoxkubl apa Bapuanta. B uepsom cayuae DA : AA = B'B : DB’ =5 : 1. Tlo Teopeme
AE BB DA AE 1

EB DB A4~ bomm pm = oo

= 90°.

Memnesas mojiydaem [Ipu 31om Touka E okasbiBaercs Ha



AFE 1 AF 1

Jayde BA 3a toukoit A, oTKya 15— Anajioruaso AC = g 1 ormowenue IO el PABHO
1:576 (T.K. y HCKOMBIX TPEYTOJbHUKOB PABHBI YIUIBI MpH BepiuHe A).
AE BB
Bo Bropom ciygae DA’ : AA = B'B: DB’ =1 : 5. [lo Teopeme Meresnas moaydaem 5 DB

DA’ AE .

— = 1, orkyna —— = 25. llpu srom Touka E okaswiBaercs na Jiyue AB 3a Toukoil B, orkyja
AE 25 AF 25
15— o1 Ananornano ac =21 1 OTHOIIIEHHE TLI0Ia el paBuo 625 : 576.

8. (5 6anoB)

Jerouka Kars we ro6ut ancsiao 239. Ona BeIHCAIa HECKOJIBKO PA3IUYHBIX YHCEJ, HU OJHO W3
KOTOPBIX HEe COJEPKUT MOCIeI0BATebHOCTD udp 239 (Hoapsii 1 UMEHHO B TAKOM mopsijike). /Joka-
JKHTE, 9TO cyMMa OOpaTHBIX K TUM 4ducaaM He dosbire 30000.

Pewenue:

KosmuecTtBo moaxoagmux 3n + 1-3HaYHBIX 4ncesa He Oosbire, dem 9 - 999™: 9 papuaHTOB JJIsI
nepBoit nudpbl 1 He Gostee 999 BapuaHTOB g KaxKa0i caemyiomieil Tpoiiku mudgp. Kaxmoe u3 nux
He MenbIIe 1037,

KosmmuecTBo nogxoasiux 3n + 2-3Ha4HbIX dnces He Oosbire, yem 90 - 999", Kaxk i0e u3 Hux He
Menbire 103711,

KosmuectBo noaxomsaimux 3n + 3-3HaUHBIX duces He 6osbiine, yem 899 - 999", Karkmoe n3 HUX He
Menbime 103712,

[IycTh KOTMYIECTBO 3HAKOB B caMOM OOJIBIIOM BBIIHCAHHOM 4nciie He npepocxoauT 3N + 3. Torga
00ITIasT CyMMa, Iuces He 0OJIbIne

NO/9-999" 90 -999" 899 - 999™ N 999
= (94+9+8,99 < 30- ———— = 30000.
n;O ( 1000™ * 10 - 1000™ * 100 - 1000”) (9+9+8, ),;0 (1000”) 1-0,999



OTkppITag OIMMIOINAA MIKOJBHUKOB IO MaTeEMaTUKE
17 mapTta 2019 r.
11 kmacc
2 BapuaHT
Pemennga
1. (2 6anua)
CyMMa ¥ mpou3BejieHHe TPEX IOMapHO B3aHMMHO HMPOCTHIX ducesa jeadrcd Ha 11. Moxker jm ux
CyMMa, KBaJIpaToOB TaKKe JeJUTbcs Ha 117
Omeem: Her.

Pewenue:

O603HaYNM ITH YHUCAA 38 T, Y U z. Tak KaK Npou3BeJeHre YHCeI JAegnTcs Ha 11, onHO u3 dncesn
JIOIKHO JiesiuThesd Ha 11. TlycTh 310 ynesio x, Torga n3 ycjaoBus B3aUMHOM ITPOCTOTHI MBI MOy YaeM,
9TO HU Y, HU z He Jlejdarcs Ha 11.

Hanee, 2> +y* + 22 = (v +y+ 2)* = 2wy + z2 + y2) = (v + y + 2)* — 22(y + 2) — 2yz. Yucno
(x +y + 2)* — 2x(y + 2) memurca Ha 11, a 2yz He JENUTCH, 3HAYAT, U BCE BBHIPAKCHHE HE MOMKET
AeanTbes Ha 11.

,ZLJIH Y49aCTHUKOB, 3HAKOMBI C TEXHUKOM CpaBHEHUA 110 MOAYJ/IIO, MOZKEeM IIPEAJIOZKUTH TaKZKe TaKOe
pelienue: TOCKOJILKY T U T + Y + 2 jensarcsa Ha 11, y = —z (mod 11), orkyma 22 + y? + 22 = 2y?
(mod 11). Buauur, ecyium cymMMa KBaIpaToB JAeauTcs Ha 11, 2% TaKkzKe JOJIZKHO JeJuThes Ha 11, a 370
He BEPHO.

2. (2 6ana)

Cy1ecTByeT Jii MHOTOUJIEH HATON CTENEHH TaKOii, 9TO Bce ero KOPHU OTPUIATETbHBI, & BCE KOPHH
ero MPOU3BOIHON MOIOKUTEbHBI, TPH YCJIOBUH, YTO U Y MHOTOYJIEHA, W Y MPOU3BOIHOM, €CTh XOTsI
OBl OJUH €IMHCTBEHHBIN KOPEeHb?!

Omeem.: a.

Pewenue:

[TosxoauT, nanpumep, Muorousien (x —1)° +32: ero ejuHcTBeHHBIH KOpeHb — 310 —1, T.K. ¥ — 1 =
—2, a eIMHCTBEHHBIT KOPeHb MPOU3BOAHON — 3T0 1.

3. (3 banma)

[TocaeoBaTe/ILHOCTD {a,} 3ajlaHa YCJIOBHSIMHE a; = 1 u
, =a1+as+ ...+ a,_1 +n upu n > 2. Haitaure sBHYI0 POPMYJIY 3TOI 1MOCIE10BATETHHOCTH.

Omeem: a, = 2" — 1

Pewenue:

Beraurag apyr m3 apyra GOpMydabl A0S Gny1 U Gy, TOAYYAEM dnpy1 — G = ap + 1, TO €CTh
Qpi1 = 20, + 1 gyt 0> 1.

Teneps poxkaxkem dopmyiy a, = 2" — 1 no unayknuu. baza n = 1 u, geiicrBurenvruo, a; = 1 =
2t — 1.

aJiee BOCIIOJIB3yeMCs TIOJYUYEHHON peKyppeHTHO (bopMmysioit u yoeaumcst, 9To ecyu a, = 2" — 1,
TO Qpyy = 2(2" — 1) +1 =271 — 1,

4. (3 6ana)

Haitiaure tgx + ctgx, ecam U3BeCTHO, YTO S€C T — COSEC T = 44/3.
Hanomuuwm, 4ro secx = 1/ cosx, a cosecx = 1/sinx

Omeem: —6 wau 8.

Pewenue: )
sinx — cosx
Bocnonbsyemest cieayiomumvu popmynamu: tg r+ctg x = ;secr—cosecr = ———.

Sin x cos x Sin « cos x

Beeném obosmauenuda: t = sinxcosx u A = secx — cosec x.
2 o -2
9 cos“x — 2cosxrsinx + sin” x 1—-2t
Torma A® = 2 = CocraBuM KBaJpaTHOE ypaBHEHNE
1 —2t —t?A% = 0 u pemnuM ero OTHOCATEILHOE t:
—1+£vV1+ A2
t = 12 .
8 1 6 1
IIpu A = 4v/3 = /48 mosyuaem t = "B 6 nut= B3 B orBere nosyuaem obpatHbie K

t BeJIMYUHBL.



Ocranoch yoeuThest, 9T0 s KazK 00 U3 MOy YeHHBIX 3HaYeHU HallaéTcs x, 1P KOTOPOM 3TO
3HAYEHUE TOCTUTALTCS pu JaHHOM A.

HeiicrBuTenbro, t = %sin 2x, 03TOMY JIJIsT JIIOOOTO 3HAYUEHUST —% <t < % HailIETCST MOAXOISIINA
x. Hamee, A BeIpazKaerTcs depe3 t ¢ TOYHOCTBIO [0 3HaKa, IPH 3TOM 00a BO3MOXKHBIX 3HAUYCHUS
A [1ocTUraroTcs TpH JAHHOM t: JJIst TOro, 9TOOBI MOMEHSTH 3HAK A, JTOCTATOYHO YBEJIWIHTH HJIN
YMEHBIIIUTD T Ha T.

5. (3 6anua)
B tpamenmn ABCD 6okoBas cropona BC papra mmaronasu BD. Ha menbmieit nyre AB omnu-

caHHOil OKpyxKHOCTH Tpeyroabauka ABC BbOpaHa Touka E Tak, uro BC = BE. Haiinure yrou
ZAED.

Omeem: 90°.

Pewenue:

I3 paBuoGeapennoctn Tpeyroabauka BC'D u napamtensaoctu AB u C'D nmonyaaem /BCD =
/BDC = /DBA = «a.

[Iycts mpsamas C'D mepecekaeTcs ¢ OMUCAHHON OKPYzKHOCTbIO TpeyroabHuka ABC B TOouke F.
Torna BC'FA — Buucannasi, T.e. paBuobejpentasi, Tpanerusi, orkyjga ayru BC, BE u AF paBHbi.
Orcroma /BCE = ZACF = .

/EBA =/FECA =+, TaKk KaK 3TH yIJIbl OMUPAIOTCS HA OJIHY JYTY.

/BCA=/BCE+ /ZECA = [+ 7.

/EBD = /EBA+ ZDBA = v+ «. 3Ha4nT, B paBHOOEIPEHHOM TpeyToabHuKe F B BBHIIOJIHS-

180° — v —
ercda paperctso /BDE = /BED = #

Kpowme Toro, « = ZBCD = Z/BCF = Z2BC'A + ZACF =28+~
(0]

/AED = /BEA—/BED = (1800—LBC’A)—180# = 1800—6—7—900—1—@

6. (3 6ana)

CKOJIBKUMH cTI0cO6aMU MOYKHO PACCTABUTL HATYpaJIbHBIE YHCIa OT 1 10 7 B KBaJIpaTHON TabJIHIe
3 X 3 TaK, 9To0bl CyMMa YHCE]I B KaxK/I0i CTPOKE U B KazK oM croJbie Obuia Hewéra? (Yucaa moryr
HOBTOPSTHCA )

Omeem: 6-35 .43 4+9.3%. 45 + 49

Pewenue:

B kaxkmoit cTpoke u KaxKaoMm cToJOIe TabJHIbI MOXKeT ObITh Ju00 OJHO, OO TPU HEUYETHBIX
qncaa. ObIIee KOJIHIECTBO HEYETHBIX YUCe] — HeYETHOe YUCJIO OT 3 110 9.

Pazbepém HECKOJIbKO CIyJaeB:

1) Beero Tpu He4ETHBIX YUCIA, TO €CTh MO OJHOMY B KazKJOH CTPOKe W KayKIoM CTos0me. Y Hac
3-2-1 = 6 cnoco6oB BHIOPATD, TAE CTOAT 3TH YUCIA, 3° cOCOOGOB PACCTABHTL Y6THBIC unciaa u 43
c1mocobOB pacCTaBUTh HEUETHHIE.

2) TIaTh HEYETHBIX YHCEN, T.. OHU 3aHUMAIOT OJHY CTPOKY W OIuH crosbel. 3 -3 = 9 crnocobos
BBIOPATH 3TH CTPOKY H cToJben, 3% crmocoboB paccTaBUTh YéTHBIE Uncaa  4° crmocoboB paccTaBUTD
HeYETHEIE.

3) Cemu HeYETHBIX YHCEN OBITH HE MOZKET, TAK KaK 9T0 3HAYHT, YTO YETHBIX duces Beero jaBa. OHu
HE MOTYT OAHOBPDEMEHHO HaXOJAUTHCA B OﬂHOIU/I CTPpOKe U OJHOM CTOJ’I6H€, a 3HAYHUT, KaKne-TO CYMMBI
OKaYKyTCs YE€THBIMU.

4) Bee uncsia HeIETHBIE, B TaKOM caydae 47 ¢crmocobos.

Utoro 6-35-4% +9.3%.45 4 49,

7. (4 6anna)

[LtockocTh mepecekaer pédbpa Terpadapa ABCD, Beixoxgmue u3 Bepimmabl C, ¥ JIeJIUT HX B
orromennu 4 : 1 (He obsa3areabro or Bepimabl C'). TakKe Ta MIOCKOCTD TepecekaeT npsimbie AB
u BD B roukax E u F. HaiinuTe oTHOIIEHHE II0IAeH TpeyroabankoB BEF u ABD.

Omeem: 1 : 225 unm 256 : 225.

Pewenue:
O603HAYNM TOYKHU MepecedeHnst MIoCKocTr (Ha3oBéM eé a) ¢ pébpamu CA, CB u CD 3a A', B’
u D' coorBercreenno. Ecim CA' . A’A = CB' : B'B, upsambie AB u A’ B’ napaJuie/ibHBI, a 3HAYWT,
IJIOCKOCTh (v He Iepecekaercda ¢ npamMoil AB. AHaJOTHYHBIE PACCYKICHUS MPOBEIEM I HPAMOIL
BD. 3nauur, CB': BB # CA : AA=CD': D'D.
Bosmoxubl apa Bapuanta. B nepsom cayuae CB' : B'B = A'A . A'C = 4 : 1. Tlo Teopeme
BE AA" CB BE 1

. . -1
EA AC BB YUY TEA T 16

= 90°.

Menesnas nosydaem [Ipu sToM TOuKa I oKa3biBaeTcs Ha



AB . B BE 1 A BF 1 .
ue 3a TOYKOMH OTKYJIa —— = —. AHAJIOTMYHO —— = — U OTHOIIEHUE IJIOMAJeH paBHO
Y OEAS Y T BD 15 HOTaACE b
1:225 (T.K. y HCKOMBIX TPeyrOJbHUKOB PABHBI YIUIBI MPU Bepiuue B).

BE

Bo Bropom cayuae OB’ : B'B = A’/A . A/C = 1 : 4. Tlo teopeme Menenas nosydaem A

AA" OB BE
wC BB - 1, orkyna A 16. Ilpu sTom TOuKa F oKaswiBaercs Ha Jyde BA 3a Toukoit A,
BE 16 A BF 16 . 256 : 225 (
OTKyJla —— = —. AHAJIOIMYHO —— = — WU OTHOIIEHHUE ILIOMIAAeH PABHO : T.K. Y HCKOMBIX
YWUAB T 15 BD ~ 15 HAAeE P Y

TPEYrOJIbHUKOB PABHBI YIJIBI K BepiuHe B).

8. (5 6ansoB)

Maspunk Koss #He jrobut uncsio 1234. OH BBIIHCAJ HECKOJBKO PA3JIUIHBIX YHUCET, HU OJHO U3
KOTOPBIX HE COJEPIKUT MOCaeA0BaTebHOCTh udp 1234 (moapsin u uMeHHO B TakoM mopsizike). Jlo-
KazKuTe, 9TO CyMMa 0OpaTHBIX K 3TUM ducjam ue oosibire 400000.

Pewenue:

KosmuectBo nogxogsmux 4n + 1-3Hadunbix umuces He Oosibie, gem 9 - 9999™: 9 papuanTOoB I
nepBoit mudpol u He 6osee 9999 BapmaHTOB I KaxKI0il ciaemyiomieit verBépku mudp. Kaxmgoe u3
HUX He MeHbIre 10%".

KosmuecTBo nmoaxonsaimux 4n + 2-3Ha4uHbIX dncesa He 6ogbire, yeM 90 - 9999". Kazknoe u3 HUX He
Menbitre 10471,

KosmmuecTBo nojaxoagmux 4n + 3-3Ha4nbiX dnces He dodibiie, yem 900 - 9999". Kazkioe u3 HUX He
menbine 104772,

KosmmuecTBo nogxoasimmx 4n + 4-3Ha4unHbiXx duces He 6osbine, dem 8999 - 9999”7, Kaxkmoe n3 Hux
He MeHbIme 104713,

[IycTh KOTMYIECTBO 3HAKOB B caMOM OOJIBINIOM BhIHCAHHOM 4nciie He npepocxoauT 4N + 4. Torga

. . % <9 - 9999™ n 90 - 9999" n 900 - 9999 n 8999 - 9999™ ) (9+
ODIIAS CYMME HHCCT HE DOIBIIE 100007 ' 10-10000% ' 100-10000% 1000 - 10000"

n=0

= 400000.

N/ 9999"
9+9+8,999 <40 ——————
IS, )nz_:o(mooon) 1—0,9999



OTkppITag OIMMIOINAA MIKOJBHUKOB IO MaTeEMaTUKE
17 mapTta 2019 r.
11 kjgacc
3 BapuaHT
Pemenuga
1. (2 6anua)
CyMMa u mpou3sBejienne TPEX IMOMapHO B3AMMHO IPOCTBIX dHCea jeadarcsd Ha 7. Moxker jim ux
CyMMa, KBaJIpaTOB TaKKe JIeJUThCA Ha 77
Omeem: Her.

Pewenue:

O6o3Ha4uM 3TH 4uCIa 3a T, Y U 2. TaK Kak IPOU3BEACHHE THCE JeAUTCH Ha 7, OAHO U3 YHCEI
JOJZKHO JeMuThea Ha 7. TlycTh 5TO 9HCI0 T, TOTAA U3 YCJOBHS B3aWMHON MPOCTOTHI MBI TTOJYYaeM,
9TO HU Y, HU 2z HE JIeIATCS Ha 7.

Hanee, 2> +y* + 22 = (v +y+ 2)* = 2wy + z2 + y2) = (v + y + 2)* — 22(y + 2) — 2yz. Yucno
(x+y+2)*—2x(y+2) nenmurca Ha 7, a 2yz He JENUTCS, 3HATHUT, U BCE BRIPAKECHAE HE MOKET JIETHTHCS
Ha 7.

,ZLJIH Y49aCTHUKOB, 3HAKOMBI C TEeXHUKOI CpaBHEHUA 110 MOAYJ/IIO, MOZKEeM IIPEAJIOZKUTH TaKZKe TaKOe

pertenne: MOCKOJIbKY T M X +y—+2 Aeadarca Ha 7, Yy = —2 (mod 7), OTKY/a x2+y2+z2 = 2y2 (mod 7).
3Ha4uT, €cJim CyMMa KBaJIpaTOB JICJUTCS Ha 7, 2y2 TaKzKe JIOJIZKHO JIeTUThCS Ha 7, a 9TO He BEPHO.
2. (2 6ania)

CyH_[eCTByeT JIN MHOT'OYJICH TpeTbefI CTeIlleHn TaKOﬁ7 9YTO BCE €ro KOpHHU IIOJIOZKHUTEJIbHBI, a BCE

KODHH er0 IIPOU3BOIHOI OTPUIIATEIbHBI, IIPU YCJIOBHE, YTO M Y MHOIOYJIEHA, U Y MPOU3BOIHOM, €CTh
XOTsI OBl OJIUH €JIHMHCTBEHHBIH KOpeHb!

Omeem: J1a.
Pewenue:

[Toaxouut, Hanpumep, Muorouten (x+ 1)% —8: ero eguucTBennbIit KOpeHb — 310 1, T.K. 7+ 1 = 2,
a €IMHCTBEHHBINT KOPEHb ITPOU3BOAHOI 3TO —1.

3. (3 6ana)

[TocsejoBaTe/ILHOCTD {a,} 3ajlaHa YCJIOBUSIMH a; = 0 u
n

ani1 = 2 (ar + 1) mpu n > 1. Haiigure sBayto dbopMyry 9TOi MOCIeI0BATETHHOCTH.
k=1

Omeem: a, =21 —1
Pewenue:

Breruurag apyr m3 apyra GOpMydabl A0S Gny1 U Gy, TOAYYAEM dnpy1 — G = ap + 1, TO €CTh
Qpi1 = 20, + 1 qsa n > 1.

. Temeps gokazkeMm GopMmyay a, = 2"~ ! — 1 o naayknmm. Basza n = 1 u, geiictsurensHo, a; = 0 =
2" —1.

JaJjiee BOCIIOIb3yeMCsl TI0JIYYeHHOM peKyppeHTHol (bopMyioit u ybeuMced, 9To ecn a, = 27 1 —1,
TO Gy =221 —1)+1=2"—1.

4. (3 6ana)

Haiiaure tg x + ctgx, ecam u3BecTHO, YTO sec x — cosec T = /35.
Hanmomuuwm, uro secx = 1/ cosx, a cosecx = 1/sinx

Omeem: —5 nim 7.

Pewenue: )
1 sinx — cosz
Bocnoabsyemes caeayiomumu popmynamu: tg r4ctgr = ——; secx—cosecr = —.
. ] sin x cos x sin x cos x
Bseném oboznavenus: t = sinxcosz u A = secx — cosec x.
2 : )
9 cos“xr — 2cosxsinT + sin“x 1—-2t
Torma A® = 2 = CocraBuM KBaJpaTHOE ypaBHEHNE
1 —2t —t2A? = 0 u pemnM ero OTHOCHTEILHOE t:
i ==RVA A?
t= 12 .
7 1 5 1
[Ipu A = /35 monydaem t = 35 = 5 ut = 35 = - B orBere monydaem obparHbie K t

BEJINYIUHBI.



Ocranoch yoeuThest, 9T0 s KazK 00 U3 MOy YeHHBIX 3HaYeHU HallaéTcs x, 1P KOTOPOM 3TO
3HAYEHUE TOCTUTALTCS pu JaHHOM A.

HeiicrBuTenbro, t = %sin 2x, 03TOMY JIJIsT JIIOOOTO 3HAYUEHUST —% <t < % HailIETCST MOAXOISIINA
x. Hamee, A BeIpazKaerTcs depe3 t ¢ TOYHOCTBIO [0 3HaKa, IPH 3TOM 00a BO3MOXKHBIX 3HAUYCHUS
A [1ocTUraroTcs TpH JAHHOM t: JJIst TOro, 9TOOBI MOMEHSTH 3HAK A, JTOCTATOYHO YBEJIWIHTH HJIN
YMEHBIIIUTD T Ha T.

5. (3 6anua)
B tpanemmun ABCD 6okoBas cropona C'D pasra muaronasun AC. Ha menbmreit nyre BC' omnm-

CaHHOU OKpPYzKHOCTU Tpeyroabunka BC D Buibpana touka F Ttak, uro C'D = CFE. Haiigure yrona
/AEB.

Omeem: 90°.

Pewenue:

13 pasuobeapernoctu Tpeyroabanka AC'D n mapamnensaoctn BC u AD nonygaem LADC =
/CAD = ZACB = a.

[Iycts mpsmass AD mepecekaercs ¢ ONMHCAHHON OKPYKHOCTBIO TpeyroabHuka BC'D B Touke F.
Torma CDF B — BuucanHag, T.e. paBHOOeIpeHHast, Tpanerus, oTkyaa ayru CD, CE u BF paBHBbI.
Orcropma ZCDE = ZBDF = 5.

/ECB = /ZFEDB = v, Tak Kak 3TH yIJIbl OMUPAIOTCS HA OJIHY JYTY.

LCDB = /ZCDE + ZEDB = 3 + 7.

/ECA = /ECB+/ACB = a+-. 3uaunt, B paBHOOeIpeHHOM TpeyroybHuke F'C A BbITIOJIHAETCS

pasencrso LCAE = LZAEC = M

Kpowme toro, « = ZADC = ACDI% LCDB+ ZBDF =208+~
(o)

/AEB = /CEB—Z/AEC = (180°—ZC’DB)—180+ = 180"—6—*y—90°—i—26;27

6. (3 6anua)

CKOJIBKUMH CITIOCODAMH MOYKHO PACCTaBUTDL HATYpaJbHbIe YucIa oT 1 /10 13 B KBaIpaTHOM TabJIHIe
3 X 3 Tak, 4Tobbl CyMMa YHCeJ B KayKJIOH CTpOKe U B KaxKJI0M croJbie Obuta gétHa? (Hucsia Moryt
HOBTOPSTHCS )

Omesem: Utoro 6 - 7°-63 49 - 7% . 6° + 6°.

Pewenue:

B kaxkmaoit ctpoke u KaykaoM cToJiOme TabJuIbl MOXKeT ObITh JM00 HOJb, JU0O0 JBa HEUYETHHIX
YHCIa, TO eCTh JUOO OJIHO, JTuO0 TpH YETHBIX. O0IIee KOJIMIECTBO YETHBIX YUCE]T — HEYETHOE YHCJIO0
or 3 70 9.

PazbepéMm HECKOJIBKO CIyJaeB:

1) Beero Tpu 9éTHBIX 9mCAA, TO €CTh 110 OJHOMY B KayKJIOH CTPOKE M KayKJoM cTosbre. Y Hac
3-2-1 =6 cmocoboB BHIOPATD, Te CTOAT 3TH YHCAR, 70 CHOCOO0B PACCTABUTH HEUETHEIC Yncaa u 63
c1mocobOB pacCTaBUTh YETHHIE.

2) Ilarp 96THBIX YHCEJNI, T.e. OHH 3aHHMAIOT OJHY CTPOKY W OJuH cTojber. 3 -3 = 9 cmocobos
BBIOpATD 3TH CTPOKY U cToJbell, 74 c11ocoboB paccTaBUTh HeUéTHBIE Yncaa U 6° criocoboB paccTaBUTh
JETHBIE.

3) Cemu 4éTHBIX YuCes OBITH HE MOXKET, TaK KaK 3TO 3HAYNT, YTO HEYETHBIX duces Beero jaBa. OHu
HE MOTYT OAHOBPEMEHHO HaXOJAUTHLCA B O,HHOI'?'I CTPpOKe U OJHOM CTOJI6L[€, a4 3HAYHUT, KaKNe-TO CYMMBI
OKayKyTCsl HEYETHBIMHU.

4) Bee 4mcna uétHbIE, B TAKOM caydae 67 crmoco6os.

Uroro 6-7%-63+9- 7. 65 + 6°.

7. (4 6anna)

[LtockocTh mepecekaer pédbpa Terpasapa ABC D, BhIXondmiue W3 BepIINHBI B, W JeJIUT HX B
orromennu 2 : 1 (He obsi3aresibHo oT BeputuHbl B). Takzke 3Ta MI0CKOCTH Mepecekaet mnpsmbie C'D
n AC B Toukax F un F. Haitaure oTHoImenue miomamieit tpeyronbunkos KFEFC u ACD.

Omeem: 1 :9 wm 16 : 9.

Pewenue:

O603HAYNM TOYKHN MepecedeHns MIOCKOCTH (Ha3oBéM eé a) ¢ pébpamu BA, BC'u BD 3a A', C'
u D' coorBercreenno. Eciu BA' : A’/A = BC' . C'C, upambie AC' u A’C’ napaiiefbHbI, a 3HAYWT,
ILIOCKOCTh (v He Iepecekaercd ¢ npamoil AC. AHaToruduHbple pacCyzKIeHHs NPOBEAEM I IPSIMOiL
CD. 3Buaunr, BC': C'C' # BA': AA=BD': D'D.

Bosmoxkubl jpa Bapuanta. B nepsom cayuae BC' . C'C'= D'D : D'B = 2 : 1. Tlo reopeme

CE DD BC”_1 C’E_ll_[ 5
5D DB ccC b OTKY 2 D 1 pu 3TOM TOo4YKa E okasblBaercd Ha

= 90°.

Memnestasi nosrygaem



CE 1 CF 1
sgyde DC' 3a Toukoit C, orKyaa D" 3 AHaJIOrmIHO CcA= 3" OTHOIIIEHKE ILIOIa et papao 1 : 9
(T.K. Y HCKOMBIX TPEYTOJbHUKOB PaBHBI yIUibl Iipu Bepiute C).

CE
Bo Bropom cayuae BC' : C'C = D'D : D'B =1 : 2. Tlo teopeme Menesas mosydaem ——

DD BC' CFE ED
. = 1, orkynia —— = —. IIpu srom Touka E okaspiBaerca Ha jayde C'D 3a Toukoit D
DB C¢ TR B P Y ’
CE 4 A CF 4 . 169 (

OTKy/la —— = —. AHaJOIMYHO —— = — ¥ OTHOIIEHUe IIONIa/iell paBHO : T.K. ¥ HCKOMBIX

ya oD 3 A 3 majaen p y
TPEYrOJbHUKOB PaBHBI yIUibl pH Beprute C').

8. (5 6ansoB)

Jesouka Marmra we jo0ut unciao 729. Ona BbIIUCaJa HECKOJIHKO PA3JIMYHBIX HYUCET, HU OJHO
M3 KOTODBIX He COAEPXKHT MOCAeJ0BaTeSbHOCTh Mudp 729 (HOApsi U MMEHHO B TaKOM IOpSIJIKe).
Jlokaxkure, 9T0 cymMMa OOpaTHBIX K 3TUM 4ucjaam He Gosbine 30000.

SIS

Pewenue:

KosmuecTBo mogxoasmux 3n + 1-3HauHBIX 4dnces He OGosbiine, dem 9 - 999™: 9 papuanTOoB I
nepBoit udphl 1 He Oosee 999 BapmaHTOB /19 KaxK10i ciemyrolieit Tpoiiku nudp. Kaxkmpoe n3 Hux
He MeHbIme 10",

KosmuecTBo mogxoadamux 3n + 2-3HaUHBIX 4ncesa He Gosbire, yem 90 - 999", Kaxkoe n3 HUX He
Menbime 10371

KosmmuectBo noaxomsimux 3n + 3-3Ha4HbIX duces He bosibiie, yem 899 - 999", Kazkjioe u3 Hux He
menbine 103772,

[TycTh KOTMYIECTBO 3HAKOB B CAMOM OOJIBITIOM BBITTUCAHHOM ducJie He npeBocxoanT 3N + 3. Torna
o0ITast cyMMa, duces1 He 00JIbIne

N 79.999"  90-999" 899 - 999" N/ 999"
— (949+8,99 < 30-—————— = 30000.
n;o< 10007 10- 10007 100-1000n) (0+9+8, )n;o (1000n) 1—0,999



OTkppITag OIMMIOINAA MIKOJBHUKOB IO MaTeEMaTUKE
17 mapTta 2019 r.
11 kmacc
4 BapmaHT
Pemennga

1. (2 6anua)
CyMMa ¥ Tpou3BejieHHe TPEX IOMapHO B3aHMMHO HMPOCTHIX ducesa jeadrcd Ha 17. Moxker jm ux
CyMMa, KBaJIpaToOB TaKKe JeJIUTbcs Ha 177

Omeem: Her.

Pewenue:

O6o3HaunM 3TH 9ucaa 3a &, Yy U z. Tak Kak NPOW3BeJeHNe YNCes NeJuTCs Ha 17, OMHO W3 duces
JIOJIZKHO JiesiuThesd Ha 17. IlycTh 310 unc/io x, Torga n3 ycjaoBus B3aUMHOM ITPOCTOTHI MBI MOJTYYaeM,
4YTO HU Y, HU 2z He JieJdarcd Ha 17.

Hanee, 2> +y* + 22 = (v +y+ 2)* = 2wy + z2 + y2) = (v + y + 2)* — 22(y + 2) — 2yz. Yucno
(x +y+ 2)* — 2z(y + 2) memurea Ha 17, a 2yz He JENUTCH, SHAIHT, W BCE BBIDAYKEHHE HE MOZKET
AeanTbes Ha 17.

,ZLJIH Y49aCTHUKOB, 3HAKOMBI C TEXHUKOM CpaBHEHUA 110 MOAYJ/IIO, MOZKEeM IIPEAJIOZKUTH TaKZKe TaKOe
perienne: MOCKOIbKY & U T + y + 2 Jeaarcs Ha 17, y = —z (mod 17), oTkyna 22+ 4 22 = 22
(mod 17). 3nauuT, eciu cyMMa KBaJIpaToB JeJuTcs Ha 17, 2y? TakzKe J0JKHO JeUThes Ha 17, a 310
He BepHO.

2. (2 6ana)

CymiecTByeT Jin MHOTOU/IEH IISITOM CTeIleHH TaKOil, YTO BCe ero KOPHU OTPHUIATE/IbHBI, a BCe KOPHI
€r0 IPOM3BOIHON ITOJIOKUTEIbHBI, IPH YCJIOBHAM, 9TO U Y MHOIOYJIEHA, M Y HPOU3BOIHOM, €CTh XOTS
OBl OJUH €IMHCTBEHHBIN KOPEeHb?!

Omeem.: a.

Pewenue:
[MogxoauT, HANpUMeED, MHOrOUIEH (T — 1)5 + 32: ero e IMHCTBEHHBI KOpEeHb — 3T0 —1, T.K. x —1 =
—2, a eIMHCTBEHHBIT KOPeHb MPOU3BOAHON — 3T0 1.

3. (3 banma)

[TocaeoBaTe/ILHOCTD {a,} 3ajlaHa YCJIOBHSIMHE a; = 2 u
, =a1+as+ ...+ a,_1 +n upu n > 2. Haitaure sBHYI0 POPMYJIY 3TOI 1MOCIE10BATETHHOCTH.

Omeem: a, =5-2"2—1npua>1,a; =2

Pewenue:

Breranrag apyr m3 apyra GOpMydabl NS Gny1 U Gy, TOAYYAEM dnpy1 — G = ap + 1, TO €CTh
Qpy1 = 20, + 1 qgrsa n > 1.

Tenepn no0KaxkeM GOpMyay a, = b - 2" 2 — 1 mo muaykmmu. Basa n = 2 u, JelcTBATENBHO,
a2:a1+2:4:5-20—1.

ajiee BocHOJIb3yeMCs MOJYUYEHHON PeKyppeHTHOU (opMyJioil u yoeguMces, 94TO €CId d, = O -
272 — 1, T0 Gpyq = 2(5 - =2 )+1=5- 2n-t 1,
4. (3 6ana)

Haitiaure tg x + ctgx, ecam U3BeCTHO, YTO S€C T — COSEC T = 2v/6.
Hanomuuwm, 4ro secx = 1/ cosx, a cosecx = 1/sinx

Omeem: —4 wnu 6.

Pewenue: )
sinx — cosx
Bocnonbsyemest cieayiomumvu popmynamu: tg r+ctg x = ;secr—cosecr = ———.

Sin x cos x

. . SIN T COS T
Beeném obosmauenuda: t = sinxcosx u A = secx — cosec x.
2 o -2
9 cos“x — 2cosxrsinx + sin” x 1—-2t
Torma A® = 2 = CocraBuM KBaJpaTHOE ypaBHEHNE
1 —2t —t?A% = 0 u pemnuM ero OTHOCATEILHOE t:
-1+ 1+ A2
t = 12 .
6 1 4 1
IIpu A = 2v/6 = /24 nosyuaem t = 51~ "1 nut= ST B orBere nosyuaem obpatHbie K

t BeJIMYUHBL.



Ocranoch yoeuThest, 9T0 s KazK 00 U3 MOy YeHHBIX 3HaYeHU HallaéTcs x, 1P KOTOPOM 3TO
3HAYEHUE TOCTUTALTCS pu JaHHOM A.

HeiicrBuTenbro, t = %sin 2x, 03TOMY JIJIsT JIIOOOTO 3HAYUEHUST —% <t < % HailIETCST MOAXOISIINA
x. Hamee, A BeIpazKaerTcs depe3 t ¢ TOYHOCTBIO [0 3HaKa, IPH 3TOM 00a BO3MOXKHBIX 3HAUYCHUS
A [1ocTUraroTcs TpH JAHHOM t: JJIst TOro, 9TOOBI MOMEHSTH 3HAK A, JTOCTATOYHO YBEJIWIHTH HJIN
YMEHBIIIUTD T Ha T.

5. (3 6anua)
B tpanemuun ABCD 6GokoBas ctopona AD pasrna gumaronanu BD. Ha menbmeit nyre CD omnmu-

caHHoil OKpyxKHOCTH Tpeyroabanka AC'D BeiOpana Touka E Tak, uro AD = DE. Haiigure yrou
/BEC.

Omeem: 90°.

Pewenue:

I3 paBuoGeapenrocTn Tpeyroibunka BAD u napamnensnoctu AB u C'D nonygaem /BAD =
/DBA =/BDC = .

[Iycts mpsamast AB mepeceKaercss ¢ ONMHCAHHONR OKPYKHOCTBIO Tpeyroiabanka ACD B Touke F.
Torna DAFC — Bumcannasi, T.e. paBuobepentasi, Tpamenus, otkyaa jayru DA, DE u C'F paBHbi.
Orcroma LDAE = ZCAF = j.

ZEDC = ZEAC =+, Tak KakK 3TH yIJIbl OMUPAIOTCS HA, OJHY JYTY.

LDAC = ZDAE + ZEAC =+ 7.

/EDB = /EDC + ZBDC = v+ «. 3nauut, B paBHOOEIpEHHOM TpeyrobHuke KB D BbInoJIHS-

180° — v —
ercqa papeuctso LDBE = /BED = #

Kpowme Toro, « = LZBAD = /DAF = A2DAC + LCAF =28+~
(e}
/BEC =/DEC—-/DEB = (180°—4DAC’)—180— = 180°—B—7—90°+M
2

6. (3 6ana)

CKOJIBKUMH cTI0c06aMU MOYKHO PACCTABUTL HATYpaJIbHbIE YHcIa OT 1 10 9 B KBaJapaTHO Tab/IHIe
3 X 3 TaK, 9To0bl CyMMa YHCE]I B KaxK/I0i CTPOKE U B KazK oM croJbie Obuia Hewéra? (Yucaa moryr
HOBTOPSTHCA )

Omeem: 6-45 .53 49 .44 .55 + 59,

Pewenue:

B kaxkmoit cTpoke u KaxKaoMm cToJOIe TabJHIbI MOXKeT ObITh Ju00 OJHO, OO TPU HEUYETHBIX
qncaa. ObIIee KOJIHIECTBO HEYETHBIX YUCe] — HeYETHOe YUCJIO OT 3 110 9.

Pazbepém HECKOJIbKO CIyJaeB:

1) Beero Tpu He4ETHBIX YUCIA, TO €CTh MO OJHOMY B KazKJOH CTPOKe W KayKIoM CTos0me. Y Hac
3-2-1 = 6 cnoco6oB BHOPATDL, TAe CTOAT 3TH uncaa, 4% cmocob6oB paccTaBuThL 98THBIC 4ncaa U 5
c1mocobOB pacCTaBUTh HEUETHHIE.

2) TIaTh HEYETHBIX YHCEN, T.. OHU 3aHUMAIOT OJHY CTPOKY W OIuH crosbel. 3 -3 = 9 crnocobos
BBIOPATH 3TH CTPOKY H cToJben, 4* cmocoboB paccTaBUTL YETHBIE YHCTA U 5° CMOCOOOB PacCTABHUTD
HeYETHEIE.

3) Cemu HeYETHBIX YHCEN OBITH HE MOZKET, TAK KaK 9T0 3HAYHT, YTO YETHBIX duces Beero jaBa. OHu
HE MOTYT OAHOBPDEMEHHO HaXOJAUTHCA B O,HHOIU/I CTPpOKe U OJHOM CTOJI6L[€, a 3HAYHUT, KaKne-TO CYMMBI
OKaYKyTCs YE€THBIMU.

4) Bee amcna HEIETHBIE, B TAKOM CIydae 5 ¢rocoGoB.

Uroro 6 - 4% - 53 49 - 4% . 55 4 5%,

7. (4 6anna)

[LtockocTh mepecekaer pébpa Terpasapa ABCD, BBIXOASINWE W3 BEpIIMHBI A, W IeJUT HX B
orromennu 3 : 1 (He obg3aresbHo or Beprmabl A). Takxke 3Ta MIOCKOCTH nepecekaer npsivbie BC
u CD B Toukax F u F. Haiinute oTHoIeHne miomanieit Tpeyronbunkos FEFC u BCD.

Omeem: 1 : 64 uim 81 : 64.

Pewenue:

O603HAYNM TOYKH TepecedeHust IocKocTr (Ha3oBéM eé «) ¢ pébpamu AB, AC'u AD 3a B', C'
u D' coorBercrBenno. Ecin AB' : B'B = AC’ : C'C, upamble BC' u B'C’ napaJuiejibHbl, a 3HAYWT,
ILIOCKOCTh (v He IIepecekaercsa ¢ upamoil BC. AHaJIOrMYHbIE PACCYZKICHUA NMPOBEAEM I IIPIMOIL
CD. 3Buaunr, AC" : C'"C # AB': BB = AD': D'D.

Bosmoxubl apa Bapuanta. B nepsom cayuae AC' : C'C = B'B : B'A = 1 : 3. Tlo Teopewme

BE CC' AB BE 1 .
. . = OTK a —— . N 9TOM TOYKa OKa3bIBaeTCd Ha
EC A BB R TEe T g P

= 90°.

Menestast mosydaem



. BC 8 CD 8 .
ayde C'B 3a toukoit B, orkyia CE o Anajioruauo °OF " 9 1 OTHOIIEHUE 1UIONIAJ/IEll paBHO
81 : 64 (T.K. y HCKOMBIX TPEYTOJbHUKOB PaBHbI YIUIbl ipH Bepinuue C').
BE

Bo Bropom cayuae AC' : C'C' = B'B : B’A = 3 : 1. Tlo reopeme Menesast noayuaem Yool

cc AP BE
oA BéB = 1, oTkysa olel :Ci.) [Ipu sTom Touka E okaswbiBaercs Ha Jyde BC 3a toukoit C,
OTKYIa E = 8. AHaJOru4IHO F = 8 u oTHOIIeHHe TWIOMmaaeil paBHo 1 : 64 (T.K. y HCKOMBIX

TPEYroJIbHUKOB PaBHBI yIUibl pH Beprute C').

8. (5 6anoB)

Masbuuk Anton He Ja00uT uncao 2048. OH BBIIHCAJ HECKOJbKO PA3IHYHBIX YHCEI, HH OIHO
13 KOTOPHIX He CONEPKHT MOCaeg0BaTebHOCTh Tdp 2048 (moxpsii 1 MMEHHO B TAKOM IODSIJIKe).
Jokaxkure, 9To cymMMa 0OpaTHBIX K 3TUM 4ucjaam He 6osrbine 400000.

Pewenue:

KosmuectBo nogxogsiux 4n + 1-3Hadnbix umuces He Oosibie, dem 9 - 9999”: 9 papuanToB JUId
nepBoit mudpol 1 He Hosee 9999 BapmaHTOB I KayKI0il ciaemyiomieir yerBépku mudp. Kaxkmgoe u3
HUX He MeHbIre 10%".

KosmuecTBo noaxomdaimux 4n + 2-3Ha4uHbIX dncesa He 6ogbire, yeM 90 - 9999". Kazknoe u3 HUX He
Menbitre 10471,

KosmmuecTBo nojaxoagmux 4n + 3-3Ha4nbiXx dynces He dodibiie, yem 900 - 9999". Kazkioe u3 HUX He
menbine 104772,

KosmuecTBo nogxoasimmx 4n + 4-3Ha4vHbiX duces He 6osbiine, dem 8999 - 9999”7, Kaxkmoe n3 Hux
He MeHbIme 10473,

[IycTh KOTMYIECTBO 3HAKOB B caMOM OOJIBIIOM BBIIHCAHHOM 4ncJie He npepocxoautT 4N + 4. Torapa

. . % <9 - 9999™ n 90 - 9999" n 900 - 9999 n 8999 - 9999™ ) (9+
ODIHIAI CYMME SHECT HE DOIBIIE 100007 ' 10-10000% ' 100-10000% 1000 - 10000"

n=0

= 400000.

N/ 9999"
9+9+8,999 <40 ——————
IS, )nz_:o(mooon) 1—0,9999



