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8-5. Anapiii Ta Omnecs 3anmucany Ha IO 0 HATYPAIBHOMY YHCITy. BUSBHIIOCH, IO YKCIIO,
sammcade Onecero, mae cymy mudp 2018 Ta mae piBHO Ha 1 1udpy MeHIIE HIX YHCIO
Anppis. Takox BiOMO, IO PI3HMIS 3allMCAaHUX HUMHU YHUCEN JOPIBHIOE OJHOIU(PpOBOMY
gucity. SIkuM Moske OyTH YuCIIO, 110 3anucaB AHAPii?

(bozoan Py6nvos)

Bionogiow: 100...0, aco 100...01.
\ﬁf_J \ﬁ,_d
225 224

Po36’azanna. Hepaxko 3pos3ymith, mo Aungapiese uncio moxke 0ytu jume takuM 100...0a, a Onecune —
n

mame taknM: 99...90 . Inakmre pisHnns He 6yne omHonmdposoro. JlilicHo, skmo y Oneci He yci mdpw,
n

OKpiM ocTaHHBOI, € 9, To npu KoaBaHHI OJHOIM(BPOBOro YUCIA KiIbKICTh PO3PAAIB HE 3MIHUThCS. 3BiATH

TaK caMo BHIUIMBAE MOJAHHSA uMcla, mo 3amucas Auapiit. Cyma uudp Onecunoro yucna gopisaioe 2018,

tomy Bono mae Burian 99...92 (ockinbku 2018 =224 -9 + 2). Tomy Anjpiese 4ucio Ma€ MaTH OCTAHHIO
224
nudpy MeHmy 3a 2, 60 iHaKIe PI3HHUILIA 3alMCAaHUX YHucell Oyie He MEHIIO 3a 10. Tomy s nudpa Mmoxe

6yru 0 uu 1. 3pincu Bin 3amucas a6o uucno 100...0, a6o 100...01.
225 224

8-6. Ha croponax AB, BC, AC tpukyrauka ABC 3 /BAC=120° B3sTo Touku M, K,
N BigmosigHo Tak, mo AMKN e mpaBumbhnMm, a AM =2,017, AN =2,018. bapon
Mionxraysen ctBep/kye, o AMKN mae HaliMeHIIUN mepuMeTp cepell YCiX MPaBUIIBHUX
TPUKYTHUKIB, III0 MAIOTh PIBHO MO OJAHIN BepuiuHi Ha KOxHIN 31 ctopin AABC. Yu He
MOMIISIETHCS OapOH?
(Poockosa Mapis)

Bionogids: 6apon MroHxray3eH
TIOMHJISETHCS.

Po3e'azannsa. 3a ymMoOBOIO BCi
kyru AMKN  pisai  60°.
Ockinbku - s >
/ZBAC+ ZMKN =180°, To Puc. 1
vyorupukytHuk AMKN e Brincanum, a omke

ZKAC = ZKMN =60° = ZMNK = ZBAK.

Posrmsnemo toukn M; i N;— mnpoekuii touxn Kwua croporn AB i AC signosizwo. Toni
AAKM,; =AAKN,, sigrax AM; =AN,;. Kpim rtoro, ZM;KN; =60° i KM;=KN;. Omxe,
AKM;N; rakox € npasuisaum. Bunanoxk N =N;, M =M, nemoxnusuii, 60 inakme mu 6 mamu

AM = AN. Tox KM; <KM , sginku nepumerp AKM;N, ctporo menumii 3a nepumerp AKMN .
OTxe, 6apoH MIOHXTay3eH TIOMUIIAETHCS.

8—7. Kpyrna Gamra mae 12 nBepeii, 3a KOXKHOIO 3 SIKHX CXOBaHA CKPHHS 3 30JI0TOM KalliTaHa
®minra. i ABepi po3ramoBaHi MO MEPUMETPY OAIITH HA PIBHUX BIACTAHSIX MK CYCIIHIMH,
Ta 3aHYMEPOBaH1 32 PyXOM TOJMHHUKOBOI CTPUIKU yrciamu Big 1 go 12./]o Gamrtu migiinum
12 mipatiB, KOKEH 3 SIKHUX Ma€ OJWMH KJIFOY, PUIOMY BCl KJIFOYi 3aHyMepOoBaHi yrciamMu Bif 1
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10 12. BizoMo, 110 K04 3 HOMEpOM N BIJKpUBAE ABEP1 3 HOMEPOM M TOI 1 TUIBKH TOJ,
Koau M: N. ITipaty CTOATH PiBHO MO OJHOMY y KOXKHOI JBEPI, ajle BOHM HE 3HAIOTh HOMEPA

nBepi, OuIs sikoi BoHU onuHMWIKCS. [[)kuM XOKIHC 3HA€ y SIKOTO MipaTa SKUW KoY 1 XOde,
mo0 Ti 3MOIIM 3a0paTd SKOMOTa MEHINY KUIBKICTh CKPHUHBb 3 30JI0TOM. JIKHMM MOXe
NOBEpHYTH OamTy Tak, 00 ABepi mepex mipatamMu OyJiM pO3TallOBaHI TakK, SIK BIH TOTO
Oaxkae — aje Bce OJJHO HOMEpH JIBepeil WayTh MOCIIAOBHO MO KONy 32 pPyXOM TOJAWHHUKOBOI
crpinknl—12 mnouwmnaroum 3 neskoi. SIKy MakCUMallbHY KiJIBKICTh CKPHUHB 13 30JI0TOM
3MOXKYTh HarleBHO 3a0paTH MipaTH 3a TAKHUX YMOB?

(Bocdan Py6neos) 1 13 [3 4 [ 5|6 [ 7] 8] 9 [10]11]12
Bionosion: 2 . 121112 |34 |56 |7]8]9 10|11
Po3¢’szannn. OueBumHo, mwo Kmo4d 1 11112, 11213/ 4,516]78/9 10
BiIKpHuBae Oynb-ski nBepi. [lokaxemo, 1mo 10/11112/ 11231 4/5]6 7,89
JLxuM 3aBXKIM 3MOXKE 3pOOMTH Tak, 100 9 |10/11112,112,/3]4)5]6)7]8
Ounbllie BOX ABepeld He Oynu BIAKPHTI. 8 /910111211 ]2 |3 |4]5]6]7
Posrmsmemo tabmumio 12x12, ne y 12 /181911011112, 112314516
psaKax 3anucaHi yci mosormsi |0 | 71819110/ 111121 112131415
PO3CTaHOBKH JBepeii (puc. 2). S| 6|71 8]9]10]11]12]1 ]2 3|4
[TpunyctumMo, 0 MU PO3TIBIIAEMO JIESKE 4151678911011 )12]1]2]3
po3ranryBaHHS KIIOYiB. Toai KOXHOMY 3|4 |5/6 71819 10]11}12/1]2
CTOBMUYMKY Oyae BIAMOBiAaTH MEBHUN 2/3|4|5|6]7]18]9]10/11]12]1
ko4, 3adapOyemo cipuM yci Ti KIITHHKA Puc. 2

CTOBITYHUKA, K1 BiJIKpUBAIOTHCA
BIIMOBIAHUM KitoueM. Hanpukiian, B CTOBIYUKY, /i€ € KITI0Y 2, OynyTh 3adapboBani 6 xmiTHH, 1e KoY D
— 2 xniThHY i Tak gani. 3aranoM 6ymyTs 3adapOoaHi

12+6+4+3+2+2+1+1+1+1+1+1=35 kuirun.
Ockinpku psankis pisgo 12, T0 3a npunnunom [ipixie, 3HaliieThcs Takuil B AKOMy He OiIbIe JBOX CipHX
kiituH. Toxi kUM Moke MOBEpHYTH OamiTy came CrmocoOoM, IO BIANOBiAa€ IbOMY PAIKY. Y LbOMY
BUMAJIKY THPATH BiIKPUIOTh MAKCUMYM 2 JBEpI.
Skuro mipaTv CTaHyTh 3 TaKMMH KIOYaMH, SK TO MOKa3aHe B OCTAaHHBOMY PAIKY Ha pHUC. 3, TO 3aBXKIU
3MOXYTh BiJIKPUTH MPUHANMHI JIBa 3aMKa.

112 (3,4 |5|6]|7 |89 10]|11]12
12|12 |3 |4 |5 |6 |78 9 10|11
1112|112 | 3|4 |5 |6 | 7|8 ] 910
10 |11 (12, 1|2 | 3|4 |5 |6 |7]|8]29

9 110111212 | 3|4 |5 |6 | 7|8

8 1 9|10(11(122| 1|2 | 3|4 |5 |6 |7

7 /8910|1112 1|2 |34 ]|5]|6

6 |78 (9 |10|11|12| 1|2 |3 |4]|65

5|16 |7 (8|9 |10|11|12|1 |2 | 3| 4

4 |56 |7 /|89 |10111212| 1| 2|3

314|567 |8 |9 |10(11]12|1 2

2|1 3|4 (5|6 |7|8]9 (10111121

Ne kiroua 2 4 71121 1 6
Puc. 3

8-8. OOuuciOBaNIbHUN arperaT MPaIo€ 3a TaAKUM TPUHIIUIIOM:KOKHOI HOBOT XBWJIMHU 32
NOJaHMMU HOMY Ha BX1J LUIMMH YHUCIaMH X;, X,, Ta X5 Yy BKa3aHOMY MOPSAIKY BiH

00YHCITIOE 3HAYCHHS X,, LIO 3aJ0BOJBHSE PIBHICTB: X (X, +X;) =X3(X3 +X;) . Skmo X,
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BUSIBJISIETHCS. HE LIUTMM, TO arperaT NpUIHHIE poOoTy. SKII0 X, Iije, TO Ha BXiJ MOAA€ThHC
HOBa Tpiiika ducen X; =Xy, X5 = X3 Ta X3 =X, 1 4epe3 XBUIHMHY arperat OOUYHCIIOE Xj .
SIkmo i3 camoro movatky 3amaté X, =1 X, =2, X3 =3, TO 4M mpompaioe arperatr 0e3
3yNUHOK npuHaiimMai 2018 xBuiaun?

Bionoeios: Tax.

Po3e’azanna. IlocnifnoBHIiCTh Yucell, Mo OyJe OOYMCIIOBATH arperat, IMO3HauuMMo uepe3 X, Xs, Xg, ...

Tonui Ui KOXKHOTO HaTypajabHOro [ CIpaBIKYETHCS PIBHICT:
Xn-2 (Xn+1 + Xn—l) =Xy (Xn + Xn—l) -
Honamo 10 000X 4acTHH HepiBHOCTI X X,_o :

Xn—2 (Xn+1 + Xn + Xn—l) — Xn (Xn + Xn—l + Xn—z)
Xn Xn—l Xn Xn—l
Xn+1 + Xn + Xn—l — Xn (Xn + Xn—l + Xn—z) — Xn + Xn—l + Xn—2 ]
Xn Xn—l Xn Xn—lxn—2 Xn—lxn—z

Mn OTpHUMaJIk CHiBBiI[HOH_IeHHH, SAKC CIIPAaBKYETbCA AJIL YCiX HaTypaJIbHUX N .Mosxemo iioro IIPOOdOBKUTHU
J0 IIOYAaTKOBUX 3HAYCHDb:

Xn+1 + Xn + Xn—l — Xn + Xn—l + Xn—2 _ Xn—l + Xn—2 + Xn—S _

XnXn-1 Xn-1%Xn-2 Xn-2%Xn-3 XX
Xnp1 + Xn + Xy =3X, X4 = Xipq =X, Xy — X — Xp_g-

Xn—2 (Xn+1 + X, + Xn—l) =X, (Xn + X T Xn—2) =

_ XXt X o

n+1

3Bigku ocrarouno X,,q € Z ms yeix Harypanbaux N,

9 kiac

9-5. Jlna HatypanbHOro uncia N mo3Haunmo uepe3 S(n) cymy ioro mudp. Cepen ycix nap
HaTypaJibHUX yucen (N, m), o 3aA0BOJIBHAIOTH PiBHICTE S(N)-S(N+1)-...-S(n+m) = 2018,

3HAUIITh TaKy, IS K01 cyma N+ M mpuiiMae HalMEHIIIE MOYKITMBE 3HAYCHHS.
(bozcoarn Pybvos)

Bionosion: (199..9,1).
- %’_/
112
Po3¢’azanns. Cnouatky 3posymiemo, mo umcia S(n) ta S(N+1) MaroTh Taki CIiBBiIHONICHHS:

S(n+1)=S(n)+1,a60 S(n) > S(n+1), npudomy ocTaHHs HEPIBHICTb HE MOXKE CIIPABKYBATHCS JUISI
neox umcen mnocminb. Ockimpkn 2018=2018-1=1009-2=1009-1-2, i inmmx posknaniB Ha
MHOXHHKH, 1110 33/[0BOJIHAIOTH YMOBI, HE iICHYE, TO 3pO3YMLIO, [0 MOYIIMBI TaKi BUTIAJIKH:

e m=1, S(n)=2018 ra S(n+1)=1;

e m=1, S(nN)=1009 ta S(h+1)=2;

e m=2,S(n)=1009, S(n+1)=1ra S(n+2)=2.
SAxmo S(n) = 2018 taS(N+1) =1, 1o ue osnauae, mo N+1=100...0, To6T0 N=99..9 i S(n) mae

nimutrcsa Ha 9 —cynepeunicTs, sika Moka3sye, 10 Ieif BUIAI0K HEMOKIUBHUIA.

Axmo S(n)=1009 i S(n+1) =1, To oTpuMyemo cynepedHicTh aHATOTiYHY J0 TIONEPEHBOr0 BUMAIKY.
Axmo x S(N)=1009 iS(h+1)=2, ton+1=100..0100..0 a6o n+1=200..0. Toni
N =100...0099...9 a60 N =199...9. Ockinekn 1009 =112-9+1, 10 ui Bapiantn MoxHBi, i urcno N

Mae MictuTi Hanpukiami ancna 112 mupp 9. 3posymino, mo Haiimerme 3Hauenns mig N e N1 =199..9.
112



9-6. B tpuxyrauky ABC noznaummu touku M, M,
, M;— cepenunu cropin BC, AC, AB BiamnosigHo.

Touka K cumerpuuna 1o M, BimHocHo mpsimoi BC,

AH - Bucora TtpukytHuka ABC. JloBeniTs, M0
npsima KM ; ninnth HaBmin Bigpizok HM,.

(Hanuno Xinoko)

Pose¢’azanns. 3 npsmoxyraux tpukytnukis ABH i ACH
orpumyemo, mo MgH = % AB, M,H = % AC (puc. 4).
Takox M;M, =2AB, M;M; =2 AC s cepenui ninii. 3
cumerpii M,M; =M;Ki M,H = HK . Bixrax, |V|3H =M,K i |V|3|V|1 = HK , omxe wotupukyTHnk

HM 3 M, K — napanenorpam, a tomy npsma KM 3 AUIMTh HABILI BIAPI30K HM,.

Puc. 4

9-7. lns mopaTHUX 9ucen X, Y, Z TOBEIITh HEPIBHICTH:
3,53, 53 2
S +Yy +27) 2 xyz+E(X+ Yy +2)(Xx—2)°.
(Jleonio beopamrok)

Po3é’azannsa. 3 Bi1oMoI TOTOXKHOCTI

—z)2 +(z—x)2

> .
3 HEepIBHOCTI MiXK cepeHIM apu(PMETUYHUM Ta CEPETHIM KBaIPAaTUYHUM MAEMO, 110

x=y)* +(y=2)* +(z-x)° 23(x~yl+|y-z|+|z-x])* >

2
X +y3 + 2% —3xyz = (x+ y+2z) TV

>1(x-y+y-z+x-z[)* =4(x-2)°.

3BijcH i BUILIMBAE MTOTPIOHA HEPIBHICTb.

9-8. Kpyrna Gamra Mael6 nBepei, 3a KOKHOIO 3 SKUX CXOBaHa CKPUHS 3 30JIOTOM KarmiTaHa
®minra. L1 ABepi po3ranmioBaHi Mo NEPUMETPY OAIITH HA PIBHUX BIICTAHAX MK CYCITHIMH,
Ta 3aHyMEPOBaHI 3a PyXOM TOAMHHUKOBOI CTpiaku yuciaamu Bigx 1 mo 16. Jlo Oamrm
nigdoumm 16 mipaTiB, KOKEH 3 SIKMX Ma€ OJMH KIII0Y, IPUYOMY BCl KJIIOYl 3aHYMEpPOBaHI
gyucnamu Bif 1 1o 16. Bigomo, mo ko4 3 HomMepoM N BiAKpHUBAE aBepi 3 HOMEPOM M Toxi i
TIIBKK TOMI, Komd M: N. IlipaTu CTOATH PiBHO MO OJHOMY Y KOXKHOI JBEPi, aje BOHM HE

3HAIOTh HOMEpa ABepl, OIS AKOi BOHM onuHMWIKCS. JkKUM XOKIHC 3HA€ y SKOTO MipaTa KUl
KJIFO4 1 X04e, o0 Ti 3MOrid 3a0paTH sIKOMOTa MEHIIY KUIbKICTh CKPUHB 3 30J0TOM. J[>kuM
MO>K€ MOBEPHYTH OallTy Tak, o0 ABepi nepes nipataMmu OyJu po3TallOBaHI TakK,siK BIH TOTO
Oaxkae — ajie Bce OJJHO HOMEpH JIBepeil WIyTh MOCIAOBHO O KOJY 33 PyXOM TOJMHHUKOBOI
ctputknl—16 noumHaroun 3 fAedkoi. SIKy MaKCHUMallbHy KUIBKICTh CKPHHb 13 30JI0TOM
3MOKYTh HalleBHO 3a0paTH MipaTy 3a TAKUX YMOB?

(bozoan Pybvos)

Bionosios: 3.

Po3ze’azanna. OueBuano, mo kmod 1 Bigkpupae Oyab-saki asepi. ITokaxemo, mo JIKUM 3aBKIH 3MOXKE
3poOHTH Tak, 100 OiblIe TPHOX ABepeil He Oynu BiakpuTi. Posrnsremo tabmuimo 16 X16, ne y 16 psagxax
3amucaHi yci MOYIIMBI pO3CTAHOBKH JiBepeit (puc. 5).

[Ipunyctumo, 1O MM PpO3IJLAAEMO JIesSKE pO3TALIYBaHHS KitouiB. Tojal KOXXHOMY CTOBHUMKY Oyre
BIANOBIAATH NeBHUM Kio4. 3adapOyeMo cipuM yci Ti KIITUHKM CTOBIYMKA, SIKI BIJIKPUBAIOTHCS
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BiZNOBiAHUM KitoueM. Hanmpukias, B CTOBIUMKY, A€ € kmou 2, 6yayTs 3adap6opani 8 ximitun, ne kiou 5
— 3 kuiTHH i Tak gaii. 3aranom 6yayTh 3adapboBani

16+8+5+4+3+2+2+2+1+1+1+1+1+1+1+1=50 knitun.

Ockinbku psaakis pieHo 16, To 3a npunnmmom Jlipixie 3HalAETHCA Takuii, B SKOMY He OilbIIE TPHOX CipHX
iituH. Toxi /XM MoOKe MOBEpPHYTH OamiTy came crnocoOoM, IO BIATIOBIA€ MBOMY PSAIKY. Y IBOMY

BHITaZIKy 1 (2 (3|4 |56 |7 |89 1011|1213 |14 | 15|16 HipaTh
16 | 1 2 13|45 ] 6 7 8 9 |10 11|12 |13 | 14 | 15
15|16 (1|2 |3 |4 |5 |6 |7 |8 |9 1011|1213 | 14
14115116 |1 |2 |3 |4 5|6 |7 |8]9|10|11]12] 13
13|14 (15|16 | 1 2 314 1|5 6 7 8 | 9 |10 |11 12
12113141516 |1 |2 |3 |4 |5 |6 |78 |9 10|11
11 112 {13 |14 | 15|16 | 1 2 314 1|5 6 7 8 | 9|10
10|11 (12|13 |14 }15|16 | 1 | 2 | 3 |4 | 5|6 |7 |89
9 |10 |11 (12|13 |14 (15|16 | 1 2 1314|565 6 7 8
8 9 1101112 13|14 15|16 | 1 2 314 1|5 6 7
7189101112 (13|14 15|16 |1 | 2 |3 | 4|5 |6
6 7 8 9 1101112 13|14 15|16 | 1 2 314 1]5
5|6 |7 |8 ]9]|10(11|12|13 |14 |15|16| 1 | 2 | 3 | 4
4 | 5|6 7 8 9 10|11 12|13 |14 |15]16| 1 2 3
314 |56 |78 |9 (10|11 (12|13 |14 |15|16| 1 | 2
213|456 |7 |8]9|]10(11]12]13|14]15|16| 1

Puc. 5
BiIKPHUIOTH MAKCHMYM 3 JIBEPi.
1123|456 I 8 | 9|10 (11|12 |13 |14 | 15| 16
16 | 1 2 314 1|5 7 8 | 9 |10 |11 12| 13|14 | 15
15116 | 1|2 | 3 | 4 6 | 7|8 |9 10|11 |12 |13 | 14
14 11516 | 1 2 3 5 6 7 8 | 9 10|11 |12 | 13
13114 15|16 | 1 | 2 4 | 5 6 7 | 8 9 10| 11| 12
12 113 14|15 |16 | 1 314|567 |89 ]1011
11 112 | 13 | 14 | 15 | 16 2 | 3|14 |56 |7 ]8]9]10
10 | 11 | 12 | 13 | 14 | 15 1123|4567 |8]09
9 10|11 |12 |13 | 14 16 | 1 2 314 1|5 6 7 | 8
8 | 9 |10 (11|12 | 13 15116 (1|2 | 3|4 |5 |6 |7
7 8 9 10| 11| 12 14 115116 | 1 2 314 1]5 6
6 | 7 8 |9 (10|11 13114 (15|16 | 1 2 13|45
516|789 |10 12 11314 |15 16| 1 | 2 | 3 | 4
4 | 5 6 | 7 8 |9 11 |12 {13 |14 | 15|16 | 1 2 | 3
3|1 4|5 |6 |78 10111 (12|13 |14 (15|16 | 1 | 2
2 3|4 ]|5 6 | 7 9 10|11 (12|13 |14 (15|16 | 1
Negmoua | 2 | 4 |12 8 | 3 |6 |1 |16|14 | 9 | 7 5 15 | 11
Puc. 6

ko mipaTH CTaHyTh 3 TaKMMH KIIIOYaMHU, SIK
3MOXXYTh BIIKpUTH MIPUHANMHI TPH 3aMKa.

TO TIOKa3aHEe B OCTAaHHBOMY PSIKY Ha pHUC. 6, TO 3aBXIU

10 knac

10-5. Ha octpiB HacyBae eckajpa, B skii € 10 MHOTYyXHHUX €CMIHIB, a Takox e 20
HEBEJIMKUX KaTepiB. Bci BOHM BHUIIMKYBaHI MO KOJIy, MPUYOMY BIJACTaHI MK CYCITHIMHU



7

KopaOjsiMU pIiBHI, 1 camMe TaKk HaOJMKaThCA N0 OCTpoBy. OCTpIB 3axXWIIAlOTh JBa
TOPIEAOHOCHHUX KaTepH, y KOKHOTO 3 SIKUX € piBHO Mo 10 Topnen. I1yckoBi yCTaHOBKH B HUX
HAJIAIITOBAHI TakK, IO MEPIIUNA MOXE BUITYCTHUTH OJHOYacHO yci 10 Topmen mo cycinHiMm 10
v, a apyruid yei 10 topnen mo 10 1mimam, mo WAyTh depe3 onHy. Bimomo, mo BoHU
CTPUISIOTH OJTHOYACHO (TOOTO B JESKI LIl MOXYTh BIYYUTH OJHOYACHO JBI TOprenun). Ska
HAWOUIBIIA KUTBKICTh ©CMIHIIIB MOXE€ HAMEBHO 3AJHMIIATHACS IJIOK0, 3a OyIab-SKHX il
00opoHH ocTpoBa?

(bozoan Py6nvos)

Bionoegios: 3 ecMiHIi.

Po36’a3anns. Po3rnsHeMo yci MOXIIUBI J€CATKH CyciaHiX kopabmiB. 3HaiinyTecs TakilO kopabiis, cepen
SAKUX He MeHie Hix 4 ecMinImi. IMepmmuii Topnenonocens Moxe Buctpeautr came B i 10 mosuwiit. Cepen
immux 20 nosuuii, posrIAHEMO Ti, IO PO3TANIOBaHI HA MAPHMX IO3MI[AX TaTi, IO PO3TAIIOBaHI Ha
HermapHux. Cepes SKMXOCh 3 HUX Oy/e HE MEHIIE MOJOBHHU E€CMIHIIB, IO 3aJUINATHCS MICIS MOCTPLTY
nepuioro topreaoHocig. Came Mo HUX MOXKE BUCTPEIUTH APYTHi TOPIEIOHOCEHb. TakuM YHUHOM, SKIIO
TIOCTPINIOM TIEpIIOro ToprenoHocns Humiathes K > 4ecMinmip, To apyruM 6yje 3HHIIEHO HE MEHIIE Hixk

%(10 —K) . Takum unnOM, pazom Gyie 3HUIIEHE €CMIHIIIB % AQ0—-k)+k =5+ % k>7.

[TokaxkeMo, 10 aTaKykodi MOXKYTh iX PO3MICTUTH TAKUM YMHOM, 100 AiMCHO 3aIMINMIMCA HE MEHIIE 3
€CMiHIIB. 331 TOrO, BOHM PO3CTABISIOTH CBOi KOpabii Tak, moO KOXHHUH TpeTiii Oy ecminmem. Tomi
MIEPIIHA TOPIIEIOHOCEIh 3HUIIIUTh CBOIM ITOCTPIJIOM HE OlbIe 4 ecminmiB. KO 3HAIIATHCS iX PIBHO 4.
TO HOCTPiIaMU 4epe3 OJUH HEe MOYKHA 3HUIIUTH Oilblie 3, OCKIILKM Ha MAPHUX Ta HEMAPHUX MO3MIIAX iX
OJIHAKOBA KUIBKICTh. SIKIIO MOCTPIiIOM MEPIIOro 3HUIIATH 3 E€CMiHI, TO APYroro MOCTPiTy BUCTAYUTh HE
Oinbe, Hixk Ha 4 .

10-6. JlomatHi yucna a, b, C 3a10BONBHAIOTE YMOBY a’?+b?+c?+abc=4. JloBemiTh, IO
CIPaBJKY€ETHCSA HEPIBHICTE: C+ab < 2.
(Mumpogarnoe Baoum)

Po36’azanns. Po3risiHeMo 3a1aHy PiBHICTh SK KBaJpaTHE PiBHSIHHS BiJIHOCHO 3MiHHOT C:

_abtJa202 116422 —ap?

c? +abc + (a2 +b% —4) = 0 = ¢ = 2bxlah +216f4a ab”

—ab+/a?b?+16-4a2—4b?
2

OCKIIBKH HAc ILIKaBIATH JIMIIE TOJATHI 4YMciia, TO C =

. Tenep 3amaHa HepiBHICTb

JOBOIUTHCA TAKUM YHHOM:

—abe/ab+16-4a"—ab® | g < 2 s \Ja’h? +16—4a? —4b? <4—ab <

a’b? +16—4a’ —4b* <16 —8ab +a’h? < 4a” + 4b* >8ab < 4(a—b)* >0.

Ouesuzno, mo ab <4, 6o inaxme a° +b? >2ab > 8, wo cynepeunts 3ananiit B ymoBi pisHocTi.

10—/. 3apani N HaTypanbHUX YMCEN TaKi, 110 HAWOIBII CHOIBHI JUIBHUKUA YCIX HEMOPOKHIX
Ha0oOpiB KX yKcen (10 OJTHOMY, JIBa, TPH, TOIO) MOMAPHO Pi3HI. Ska HaliMeHIIa KUIbKICTh
PI3HUX MPOCTUX AUTBHHUKIB MOXe OyTH y 100yTKy ycix N uwmcen?

(Onexcandp I onosarnos)

Bionosios: N .

Pos¢’azanna. Tpuxnang takux N umcen, y sxux HCJ] ycix nabGopiB pi3Hi, YTBOPIOIOTH 4ucia
2 .3 N . : _

A = Py Prs1 Praze-Pranots 2 P1s Pos -, Py — zeski N pisaux npocrux wmcen ta Py = P

1<1 <N —1. Jlificno, HCJI cykymHOCTi JeKMX 3 IMX Y9MCE]T MICTHTh B IIEPHIOMY CTENEHI PiBHO Ti IPOCTI

MHOXHHUKH [ , 11 IKUX 8, IpPUCYTHE B HAOOPI.



JHosenemo, mo mMenme N pisHEX NpOCTUX AINBHMKIB He BUCTaunTh. CrpaBi, Hexal B J0OYTKY YMCEN a,

d,, ..., dy , 10 3a0BOJIBHAIOTE YMOBH, € jnie M < N pisHuX mpocTHX AiNEHUKH P, Py, ..y Py Aia

KOXKHOro [J; BuOepemMo Take &, , PO3KIaJ AKOr0 Ha HPOCTi MHOXKHHMKH [J); MICTHTHCS B HalMEHIIOMY
1

CTemneHi, 1 po3ragHeMo Halip 3 ycix @ , IO B3ATi II0 OXHOMY pa3y (MOKe BUSABUTHUCS, IO &, = &, HpH
i i j

I # ]); B ubomy Habopi Oyne ue 6inmbure M < N uncen. HCJI ycix uucen nporo Habopa MicTHTb KOXHE [J;
B HallMEHIIOMY 3 TUX CTEMEHIB, B KX LI€ IIPOCTE YMCIIO MICTUTHCS B UMCIAX B yhciax ay, a,, ..., Ay .

Tomy npu nomasanHi 10 LOro HabOpy OyAb-AKOro @;, IO HE MICTHThCA B HboMY Habopi HCJL ycix uncen
HaOopy He 3MiHUThCs. OniepKaHa CyNEepeYHICTh 3aBEPIIye JTOBEICHHS.

10-8. V tpuxkyrnuky ABC mnpsma, mo He cHiBOagae 31 CTOPOHAMHM TPUKYTHHKA Ta
IpOXOJUTh 4Yepe3 Touky A, meperuHae Bucotu BH, ta CH,; y Toukax D, Ta E,

BianoBigHo. Touku D, ta E, cumerpuuni Toukam D, ta E; BigHocHO ctopin AB 1 AC
BIAMOBIAHO. JloBeniTh, IO Kojia, K1 omMcaHl HaBKojio TpukyTHukisB D,AB Tta E,AC,

JOTUKAIOTHCSL.
(IInomnuxoe Muxatiino)

Pose’azanna. Hexait Ej, D; — Toukn, wo cumerpnuni touxam E;, D, signocuo cropin AB i AC
BixnoBizHo (puc. 7). Buacninok cumerpii Biapisku AE, = AE, = AE;, a CA - Gicekrpuca kyra, mo
yrBopennii npsmumu CE 5 ta CE, . Tenep maemo, mo
Z(CEsi EsA) = L(E1E3’ E3A) = Z(AE,, E1E3) = Z(AE,, EC) = Z(CE,, E,A).

3einen toukn A, E,, E; ta C nexars ua
onHoMy Koii. Ananoriano touxkn A, D,, D; Ta
B nexars na ognomy komi. ToMy ommcaHe Koo
AABD, - ue omucane xomo AAD;D,.
Ananoriuno ommcane koo AACE, - ue onmcane
koo AAE;E,. Ockimexkn npsmi AE; ta AD,
cuMeTpuuHi onHiii mpsamiii Bimmocno AB, To
touku A, E;, D,  manmexars ommiit  mpsimiii.
Awnanoriuno touku A, E,, Dynanexars oxmiit

npsamiit. Kpim Torok = ':—E; = 2—% = 2—% . Tomy

AAE,E; ~AAD;D,, ta ix ommcani xoma

. k . .
AOTHUKAIOTHCA, OCKUIBKHU IIPU TOMOTET11 H A OJHC OIIMCaHEC KOJIO IEPEXOANTh B IHIIC 1 BOHM JOTHKAOTHLCS B

touri A.

11 knac

11-5. Ha octpiB HacyBae eckanpa, B sikiii € 10 moTyxHuX ecMiHIiB, a Takox e 20
HEBENMKHUX KaTepiB. Bcl BOHM BUIIMKYBaHi B OJHY JIIHIIO, MPUYOMY BIJICTaH1 MK CYCIJTHIMH
KopalOyiiMM pIBHI, 1 camMe Tak HaOJMXKalTbcs A0 OCTpoBy. OCTpiB 3axXMINAIOTh JABa
TOPIIEIOHOCHHUX KaTepH, Y KOKHOTO 3 sKuX € piBHO 110 10 Topmen. [TyckoBi ycTaHOBKM B HUX
HaJAIITOBaHI TakK, 10 MEPIINI MOXe BUIMyCcTUTH omHovacHo yci 10 toprnen mo cyciaaim 10
v, a apyruit yei 10 topnea mo 10 minsam, mo iayTs yepe3 oaHy. Bigomo, mo BoHU
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CTPUISIOTH OJTHOYACHO (TOOTO B JESAKI 11711 MOXYTh BIYUYUTH OJTHOYACHO JBI Toprieau). Ska
HAWOLIbIIA KIMBKICTh €CMIHIIIB MOKE HAMEBHO 3aJUIIATUCS IIJIOK0, 3a OyAb-SKHX i

00opoHH ocTpoBa?
(bozoan Py6nvos)

Bionoegios: 3 ecMiHIi.

Po3¢’azanns. TlokaxkeMo, 1110 3a IIMX yMOB €CKaJpa MOXe 30epertd MakcCuMyM 3 ecMiHi. Ilepenymepyemo
3;iBa HanpaBo kopa6ii eckaxpu uucnamu Bin 1 mo 30. Sxmo y xoxwiit 3 rpyn 1—10 un 21— 30me
6impme 2 ecwminmis, To y rpymi 11— 20 ix me menme 6, Tomy mepruiii ix Bpaxae, a nani aApyruii o6usae
me npunaiivai 1. Inakme neprmii Topnenonocens Bubupae ty 3 asox rpyn: 1—10 um 21—30, ne
Oinpme ecminmis. I Bpaxkae mo mux. Jlami apyruii crpinse mo ik asagusarui, mwo mumunacs: 11—30 un
1— 20, no maprux UM HeMAapHUX MO3MILAX, A€ €CMiHIIIB Oinbiue. TakuM YMHOM, AKINO Mepuuii Bpakae K

ecmianis, K>3, to apyruit 3 10 — K, mo nmummmmcs Bpaxkae He MeHime Hix %(10 —Kk), a Tomy Gyne

3HUIIEHE CCMiHHiB%(lO -k)+k=5+ % k>7.

[TokaxeMo, 10 aTaKyloul MOXKYTh PO3MICTUTH KOpabii TAKUM YMHOM, 00 AifCHO 3aIMLIMINCA HE MEHIIE
3 ecminnis. Posramyemo ecminui na mosunisx 1, 2, 3; 14,15,16,17 ta 28, 29, 30. Toxi nepmmii
TOPIIEOHOCELL MOKE BPa3uTH MakcuMyM 4 11i1i, SIKIIO BiH 3p0OUTH MOCTPLI B IPYITY, IO MiCTUTh HOMEPH
14,15,16,17. Ane Toni apyruii TopmemoHOCENb HE MOYE OJHOYACHO 3a4ElUTH JIiBi Ta IpaBi eCMiHIL.

Toni BiH Bpa3uTh moHai6inbme 2 3 HEX. SKIIO MepIIni BpaXkae TPyNy 3 3 €CMIiHISAMHM, TO APYTHI MOXKeE
BpasuTy He Oinbine 4 . OueBHaHO, IO HEPIIOMY BPAKaTH TPYITY 3 JBOX M MEHILE eCMiHIIB He BapTo.

) ) 1 1
11-6. TlocmigoBHicTs (X,) 3amaeTbCst yMOBaMH X, =a, Xy, = E X,—— 1, neN.
Xn

JloBeiTh, 1110 iCHY€E &, VIS KOTO MOCIiIOBHICTh (X,) MicTuTh piBHO 2018 momapHo pi3HHX

YICHIB. (Axwo Oeaxuui unen nocrioosnocmi Oopisuioe (), mo nocuioogHicmvs HA YbOMY eleMeHmi
obpusaemucsl.)

(I'ocones Anopiii)

Po3z¢’azanna. llosnaunmo X, =a = ctga | roni

1) 1 1 cos’a—sin‘a cos2a
X2:— Xl__ :—(Ctga_tga):_’ - = :Ctgza,
2 X, ) 2 2 sing-cosa  sin2a

JaJii aHaJOT1YHO JErKO 3HANTH, 1[0

X = l(xn _L):%(Ctg 2n—1a —th”‘la): 1, cos? 2" g —sin® 2" o _ cth”a Vne N .

n+l ™ 2 Xn 2 sin2"lg.cos2™

YmoBH 3ay1aui 6ynyTh Bukonani, skmo X; #= 0, 1 =1, 2017, ta Xy018 = 0. Tenep nocraTHLo BuOpatu O
TaKuM, 11100

T T
Xo018 = ClQ (2" ) =0 ago 2" = PR TobTO0 & = W :

11-7. 3apaua 10-7.

11-8. Hano roctpokythuii Tpukythuk ABC, AA ta CC,— #ioro Gicektpucu, | — menTp
Brucanoro koma, M 1 N-— cepemmam BiapizkiB Al ta Cl BigmosimHo. Bcepemuni
tpukytHukiB AC/l rta ACIl BignoBizHo BuOpaim Toukm K 1 L rtak, mo
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ZAKI = ZCLI = ZAIC, ZAKM = ZICA, ZCLN = ZIAC. JloBeniTs, 1110 pajalyCu OMHUCAHUX
ki1 TpukyTHUKIB KIL Ta ABC piBHi.
(Aumon Tpueyb)

Pose’szanna. Hexaii npami Al ta Cl Bapyre nepernnators ormcane kono AABCBs touxax W, i W,

(puc. 8). 3a ymooro LAKI = LAIC, tox omucane xono tpuxyrnuka AKI moruxaerscs mo mpsamoi
W1 . Posrmsmemo AW . 3rizso no teopemn npo tpusy6, neii TpukytHMK € piBHOOGeapennm. Toi

ormncane kono AAKI takox norukaerscs no W A. 3sinen, npsvma WK wmicturs cumeniany AAKI .
Orke, ZW-KI =180°—-ZICA=180°—- LW W,| . Orxe, touka K nexurs ma onmcamomy xomi
tpukytinka  AWW,|, awamoriuno tam smexurs i L. 3Bammmaerscs nomitmrh, mo

AW:BW, = AW, IW, (3a tproma croponamu), Tomy paniyc omucanoro kona AKIL nopisuioe paniycy
ommcanoro koma AABC.



