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7 KJj1ac

1. Jlomka CKIamgaeThCss 3 OIMHHUYHUX
KBaJIpaTHKIiB, 5K IIe TTOKa3aHe Ha puc. 1. 3
caMoOro TMO4YaTKy OJWH IEHTPaJbHUMI
KBaJIpaTUK YOPHHM, a yci iHIm — Ou1i. 3a
OJIMH KpPOK MOXxHa mnepedapOyBatu y
MPOTUJICKHUIN KOJIpP YCl KBaJPaTUKH, 1110
po3TalioBaHi B OAHOMY DSIIKY YU
CTOBITYHKY, HaINPUKJIA, MO>KHA Puc. 1 Puc. 2
nepedapOyBaTH y INPOTHICKHUH KOJIIp o o
BEPXHI KBaJAPATHUK, IO YTBOPIOE TOPU3OHTAILHUN DA, MO CKIATAETHCS 3 OJHIET KIITUHKH.
Yu MOXHa OTpUMaTH 3a CKIHYEHHY KIUIBKICTh Takux TmepedapOyBaHb AOIIKY, sKa
po3dapboBaHa sik Ha puc. 2?

Bionogiov: moxHa.
Po3¢’azanna. IlepedapOoByeMO yCi TOPU3OHTAIBHI PSAKH, OKPIM IEHTPAILHOTO. A faii nepedapOboByeMo
HEHTPaJIbHUI CTOBIMYHK.

2. Ilo xomy crosate 2016 momeit X;, X,, ..., Xy, KOXKHUH 3 SKHX 3aJyMaB YHUCIIO.
ITeTpuk Ha3uBae uncio 2 <k <100. Toxni Benyunii nosBinomisie [lerpuxosi 2016 uncen X,
X9y -ees Xop1g» AKI € CEPETHIMU apU(PMETUIHUMU YUCEI, 110 33AyMaJIN yC1 CyCiiHI rpynu 3 K
MOAEH, IO CTOATh HOpyd, TOOTO ( Xy, Xy, .oy Xy ), (X5, X3, ooty Xiig)s os (Xop160 X1,
.oy Xy_1). SIKy HaiiMeHmIy KijbKicTh pasiB [leTpuky Tpe®a MONMpPOCHUTH BEAYyUOTO CKa3zaTh
taki 2016 uywcen jis pi3HUX K, 1100 Ai3HATHCS 3HAYEHHS 4YHUCia, 0 3aAyMaB AHAPINKO,
KWW CTOITh HAa BIJOMOMY MicCIIi?

Bionosios: 1 pas
Po3¢’azanna. [loxaxemo, mo [lerpuky HoCTaTHRO MOMPOCUTH CKa3aTh OJAuH pa3. Hexaill BIH mompocuTh
BEAY4OTo cKa3aTH cepefHe apudMeTHuHe KOXHMX IT'ATH uucen. [lo3HaunMo 3ajaymaHi 4ucia depes

&, 8y, ...,A016 1 HaMm Tpeba 3HAUTH 4UCIO dyprg. Ilo3Haummo cepenHi apupMeETHUHI YHUCEN
a.k, a.k+1, a.k+2, a.k+3, a.k+4 qcpes bk y lg k < 2016, TYyT III/IKJ'Ii‘IHO 8.2017 == a.l, a.2018 == a2 y
8.2019 = a.3, 32020 = a4 . ITo3paunmo qgepes3 S = al + a.2 + a3 +...+ a.2016 .
SIxmto mogaTty yucna

1 1 _1

+5(a +ap +ag+ay +as) +.+ 5 (o1 + 82012 + 32013 + 82014 + A2015) = 5 (S —8016) -
Sxmno x Tenep n0AaTH Yucia
— _1 1
C=b+b+by+..+bpg=z(@@+ +a3+a,+a) +c(a, +ag+a, +as +ag) +
+2(@3+a,+ag+ag+ay)+..+ (A +& +a +a3+8,) =£(55) =S.
Tenep HEBAXXKO OOUMCIIUTH IITyKaHE 3HAYCHHS
S - 612016 = 58 abo C _SB = a2016.

3. 3Hali1iTh OCcTauy IpH AUIeHH] yncia 20172017...2017 Ha 72.
71 pas 2017




Bionogiov: 17 .

Po3¢’azannsa. TosHaunmo e umcio yepes A i maramaemo, mo /2 =8-9. Ilopaxyemo cymy mudp uucna

A: 10-71=710. Tomy umcno A—-17=20172017..20172000 xparse ommouacao i 8 (60
70

3aKiHYyeThes Ha TpU Hydi), i Ha 9, 60 mae cymy undpp 710—8=702. 3incu 3po3ymino, mo ocraua mpu

ninenni uncna A na 72 nopisnioe 17 .
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4., Ha croponax AD Tta BC »
npssMokyTHuka ABCD BuOpaHi TOYKH e i
M, N Ta P, Q BiANOBIZHO TAKHM YHHOM, R

mo AM =MN =ND =BP=PQ=QC. Ha P AR
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BiJipi3ky QC BuOpaHa Touka X , BIIMIHHA e
Bill KiHIIB BiApi3ky. JloBemith, 110 e

/
e Y

nepumerp AANX Oinbiie Big mepumerpa “ A7 L D

AMDX . ;

Po3ze¢’azanna. Ha npomeni XM 3a touxky M ;
sigknanemo Biapizok MY = MX (puc. 3). Toxi ;
AAMY =AMXN 3a «kyrom Ta gaBoma |

MPWIETIIMMU CTOPOHAMHU, TETIeP MaEMO, II0: Lo
= AX +AY + MD > XY + MD = y Puc. 3
=2XM +MD > XM + XD+ MD =
= IDMXD J
ockineku npoexuist Biapisky XD wa npasmy AD wmenma
Bix mpoekuii Biapisky XM, To i cam Binpizox MeHImii 3a
IIOBYKHUHOIO.

4.1. Hexait AC — HaiibisibllIa CTOPOHA TPUKYTHHKA
ABC. Ha npomeni AC BuOpana touka M, a Ha
npomeni CA — touka N Tak, mjo AM =AB Ta
CN =CB.
a) Jlosenite AABC piBHOOEIpEHUH, SKIIO
Bigomo, mo BM =BN.
0) U 3amummThCs TBEPUKEHHS YMHHHM, Ko AC -- He 000B’S3KOBO HauOiNbIIa
cropoHa TpukyTHuka ABC.

Puc. 4

Bionoegios: 6) 3aMIINTLCS YUHHUM.

Pos¢’azannsa. a) Ockineku ABMN pisnoGenpenuii (puc. 4), To
/ZBMN=/BNM = ZBMC=/BNA. Kpim Toro,
ockinbku TpukytHukn ABM ta BNC rtakox pisHoGenpeni, To
ZABM = ZAMB = ZBNC = ZNBC.. 3 ocrannsoro:

ZABN = ZABM — ZNBM = ZNBC — ZNBM = Z/MBC.
Takum unnom AANB = ABMC 3a croponoro BM =BN Ta
nBoMa KyTamu, mo npuiermi go mux. 3sizecu AB=BC i
AABC - piBrOGenpeHpii.

Puc. 5

#) JloBeneHHs B3araai He 3MiHIOEThCa y Bunaaky, skmo AC
Haiivenma cropoHa. Slkmo, nampuknan, AB<X AC<BC. To Touku N, A, M, C posramosani Ha
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npsMid camMe B TakoMmy TOpsAKY (puc. D). Ane Toli 3 aHAJIOTIYHUX PIBHOCTEH KYTIB B pIBHOOEIPEHUX
TPUKYTHUKAX:

ZABM = ZAMB = /BNC = ZNBC -- cynepeuHnicTs.

ToOToO 115 CUTYyAaIlisl HE MOXKJIHBA.
8 Kjac

1. Auapiit Ta Onecst 0JHOYACHO BHIXaJIM Ta MPOIXaIM Ha MalllMHAX IUIAX, 0 CKIATAEThCA 3
OUISHOK S, S,, S3 3 NOCTIMHMMHU, ane (MOYIJIMBO) PI3HUMM HIBHJIKOCTSIMM Ha KOXHIM 3

IUIAHOK. BusiBUOCK, 0 Ha AIISHII S; MIBHAKICTH AHApPIA Olnbiua 3a mBHIKICTE OJeci Ha
OUIAHLI S, , Ha AUIAHOI S, MIBUAKICTE AHJpis OulbmIa 3a mBHAKICTH OJeci Ha AUISHIL Sj,
Hy ¥ Ha OUISHLI S; IIBHUAKICT AHJpis Outblia 3a mWBUAKICTH Ozeci Ha AUIAHIL S;. YUwu

MOTJIO Tak cTaTHcs, mo Onecs mBHUALIE AICTaNacs 10 KIHIS HUIIXY?
(bozcoan Pybv08)

Bionosios: Tax, morio.
Po3s¢’azannn. Hexaii, nanpuiuay ainsakn mama posxuan: S; =1000, S, =100, S;=10. Hexait

wBuaKicTs Anapist Ha Sq Ta Oneci Ha S, mopiaroe Vy =10, msuakicrs Anapis va S, ta Oneci Ha Sy

nopiBHIOE Vo = 1, a wBuaxicts Anzpis Ha 53 ta Oneci Ha Sl JopiBHIOE V3 = 50. [Topaxyemo Bech yac Ha

nUIAxXy AHAPIA: G
_S1 1000 _ _ Sz _ 100 _ _S3 _10 _ A
=t =100-100, tp =32 =10 =100, t; = 2 = £ =0,2. 4
P I
. 7
Tomy 3aranbhuii wac Anapis: § +1, +1t3 =200,2. A /
Amnanoriyno mist Oneci MacMO Taki 3HAYEHHS ,// /
_ S _ 1000 _ _ S5 100 _ _Ss_10_ el /
T=g=100-20 T, =2 =10-10, T, =2 =1 =10, - ,
- !
3aranbuuii yac Oneci: 1y + T, +T5 =40, = z /
N
~. B C |
Ax 6aunmo uvac Oumeci HabaraTo MEHIUMH HDK y AHJIpis, TOMY AR ,’
3aIIUIIA€ThCA TOYHO 33J0BOJIBHUTH YMOBHU 3a/ayi, UIsl LbOTO \\\ ,’
JOCTaTHHO 100 Ha Tepuni AUHII y AHApis Oyna cepenHs \\\ Il
IWBUAKICTE Vi p =10, a y Omeci Ha Jpyrid OUISHIN cepeaHs \\\\/
wsuakicts Oneci Vjg = 9,9, ananoriuno Vop =1, Vog =0,9 1a Puc. 6 D

Vga =90, V35 =49,9. Tlpocroro mnepeBipko He BaKKO
NEPEKOHATHUCH, 1110 yac OJieci Ha BeCh LUISIX MEHIINUN, HIXK Yy AHJIpis.

2. Tpukytauk ABC mpsimokyTHHIt Ta piBHOOEAPEeHHU# 3 pssMuM KyToM Tipu Bepimni C. Ha
npomeni CB 3a BepmmHoro B BuOpana touka F, Ha mpomeni BA 3a Bepmunoo A BuOpana
touka G Tak, mo AG=BF. Ilpomins GD mnpoBemeHo Tak, II0 BiH MEPETHHAETHCS 3

npomereM AC y tourii D npu npomy ZFGD =45°. 3naiinite LFDG.
(bozoan Pybnvos)

Bionogios: 67,5°.
Po36¢’s3anns. 3anuiemMo 3Ha4eHHs KyTiB, AKi MU MOKEMO BU3HAYMTHU, BUXOJSUHU 3 YMOB 3a1adi (puc. 6):
/CBA=/BAC=/FGD=45° = /DAG=/GBF =135°.
/ADG = Z/CAB — Z/DGA =45° - /DGA = Z/DGF — Z/DGA = /BGF .
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Taxkum unaom AGBF = ADAG 3a piaumu croponamu GA = BF Ta npunernmumu no mei kyramu. Tomy

AGDF -- piBroGenpennii 3 kyrom npu Bepumni 45°, tomy LZFDG = %(180o —45°) =67,5°.

3. Jlomka cKJIagaeThCsl 3 ONMHUYHUX KBAJPaTHKIB, SK 1€ MOKa3aHe Ha puc. /. 3 caMoro
MOYaTKy OJMH IIEHTPAJIbHMUI KBAaApAaTUK YOPHHM, a yci iHII — OuTl. 3a OAMH KPOK MOXKHA
nepedapOyBaTy y MpOTHICKHHUM KOJIP YCl KBaJAPAaTHKH, 110 PO3TAIIOBAHI B OJJHOMY PSAKY
Yl CTOBMYMKY, HaMpHKIad, MOXHa mepedapOyBaTH y TPOTWICKHUN KOJIp BEpXHIN
KBaJIpaTHK, LI0 YTBOPIOE TOPU3OHTAIBHUN PAN, L0 CKIAAAEThCS 3 OAHIE] KIITUHKUA. Yun
MO’KHA OTPHUMATH 3a CKIHYEHHY KUIBbKICTh TakuX mnepedapOyBaHb IOIIKY, gka po3dapOoBaHa
AK Ha puc. 87

(bozoan Py6ivos)

Bionogids: He MOXIIHBO.

Po3é’azanna. Po3risHeMO TapHICTh KIUTBKOCTI
YOpHUX KIIiTMH B KBaApaTMKy 2X2, M0
BuaieHn Ha puc. 9. Ile € iHBapianT, TOOTO BOHA
HE 3MIHIOETHCS TIPU 3aJIaHuX nepedapOyBaHHIX. Y
MOYaTKOBOMY  po3dapOyBaHHI II¢  3HAYCHHS
nopieaoe 1, To6T0 HemapHe, a y xinnesomy — 0, Puc. 7 Puc. 8
TOOTO mMapHe, MmO W JOBOAUTH HEMOXJIHMBICTH - -
Takoro nepedapOyBaHHSI.

Anvmepnamugne po3e’aszanns. [lokaxemo, 1o 1ykane nepedapOyBaHHs HE
mMoxuBe. O4eBHIHO, MO TOPSIOK (apOyBaHb CTOBIYUKIB Ta PSAKIB HE
BiJIiTpa€e poJi, a BaXKJIMBA JIMIIE KITBKICTh Takux nepedapOyBanb. Kpim Toro,
nepedapOOByBaTH TOW CaMUil PSIIOK YU CTOBITYHMK OLIBIIE OJTHOTO pa3y HEMae
ceHcy. JIBa nepedapOyBaHHs piBHOCHIIBHI )0IHOMY niepedapOyBanHio. Takum
YUHOM KOXXHUH PAIOK MOKHa Oyno mepedapOyBatu abo omuH pa3, abo
xonuoro. Ilpumyctumo, 1o mrykaHe mnepedapOyBanHs MoxiauBe. Jls

3pYYHOCTI MO3HAYMMO CTOBIYMKH JOIIKH 3J1iBa HampaBo OyKkBamu a, b, .0,

a psIKM 3HM3Y goropu mudpamu 1, 2, ..., 7 (puc. 10).

[Tpumyctumo, mo i 3adapOyBaHHS OIS b3 y dYopHHIl Komip OyB Puc. 9

BUKOpHCTaHUH 3-ii pamok. Tomi mie pas iforo He MoxkHa (apOyBaTH, Kpim

TOTO, TOAI HEe MOXHa (papOysaTu croBmuuk D, ockineku Toni mone D3 crame Gimmm. s ocraTounoro
nepedapOyBaHHs HOro B YOPHHMIA KOJIp TOBENEThCA BApYTe TepedapOyBaTu abo 3 -if pAIOK, a60 CTOBIUYHK
b. Toxi Mu maemo 3amns mons b5 mepedap6ysaru 5-it pamok. 1106 moms ¢3—€3 ta ¢5—€5 cramn
6immu, TpeGa mepedapOysaTu croBmunk C — €. I3-3a monie ¢4, €4, mo6 BoHM cTanu GiMMMM, MH Ma€EMO

nepedapbysatu 4 -it pamok. Ane toxi dopuum crane mone D4, sxe Bxe Ge3 mopyureHs GinmuM 3po6UTH
HEMOKJTHBO.

AHaroriuno, skmo nepumM dap6yemo psaxu D, . Temep i3-a momis

b4, f4 1pe6a mepepapbysatu 4-it psmox. Temep mst monis C4, 4

TpeGa modapbysati crosmunku C, €. Ane Temep moms C3, CO ke He

MO>KHa 3pOOUTH OLTUMHU.
OpneprkaHa CynepeyuHiCTh 3aBepllye JOBEICHHS.

P NN Wb 01O N

4. Hexait S(N) nosnauae cymy mudp HaTypaabHOro yucia n.

JloBemiTh, M0 SKIO A8 HATypaubHUX 4mcen @, D abcde fg
CIIPABKYIOTHCS TBEPIKEHHS S(ab) =S(a)S(b) Ta Puc. 10
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S(a+b)=S(a)+S(b), To npunaiimui oxse 3 Tprox uucen a, b um a+b szakimuyerncs

HYJICM.
(/lanuna Mucax)

’ - —_— —_
Po3ze¢’azanna. Hexai d = a,..4d,, b= bn--b.LbO .
[TouneMo 3 JAOBENEHHS MPOCTOTO TBEPKEHHS: cyma IUdp Ymcia, Mo Mae xoda O NBi MudpH, MEHIIA 3a
came 11e ynciio. CripaB/ii, 1€ BUIIJIUBAE 3 HEPIBHOCTI:

a—-S(a)=(0"-Da, +...+ (10-1)a, + 1-1)a, > (10" —1)a, >0 npu n>1.
Temep  noBexeMo, IO U1 JOBIIBHMX  HarypambHux 8,0  cmpaBmkyeThcs  HepiBHiCTB
S(a+b)<S(a)+S(b), npuuomy pisnicts mocsraethes Tomi # nmme Tomi, koma @+l <9
i =1 min{m, n}. be3 BTpaTu 3aranpHOCTI BBakaTumMeMo, mo N = M. Po3ristHeMo yucio a + bO- Skuio
ag+hy <9, o S(a+hby)=S(a)+by; sxmwo ay+by>9, y cymn a+by y pospsani ommnnus
crostume uudpa 8y + 0y —10, a nepenecena B crapmmii po3psAn OAMHULS HOACTH JI0 CyMH IONEPEHIX

nudp yucia a OJUH 1, AKIIO B PO3PSi AECATKIB CTOsNA JIeB’SATKA, 3MIHUTH 1110 JIeB’ATKY (i, 32 HAsSBHOCTI,
1I€ KiJIbKa HACTYITHUX JeB’ATOK) Ha HyJi. Toxi

S(a+by)=S(a)+by—10+1-9k < S(a)+by —9(k +1) < S(a) + by,
ne K — KinpkicTh MOCHIZOBHHX J€B’SITOK, NMOYMHAIOYMU 3 PO3PALY AECATKIiB. Po3risHeMo Temep cymy
(a+by) +10b, . Buxopucrosyiouu ananorini MipkyBaHHs, POGMMO BUCHOBOK, 1O
S(a-+1y, +10b) < S(a+by)+b, <S(a) +by +by,
MPUYOMY PIBHICTh MOPYIIYETHCS TOJI i JHUIIE TO1, KOJMU MOPYIIYEThCS Xoua O OJHA 3 JABOX PIBHOCTEH:
ag+by <9 ra g +b <9. 3acrocysaBum Ti cami mipkyBauus mocmimosno go by, b, ..., by,
OTPUMAEMO, 110
S(a+b)<S(a+by+10b, +...+10™b) < S(a) + by + by +...+ b, =S(a@) + S(b),
IPUYOMY PIBHICTh MOPYUIYETHCS TOAL M JMILE TOAL, KOJM cymMa Xo4ya O OJIHIET Mapy OJHAKOBUX PO3PAIIB
nepesuye 9.

TBepKeHHS OYII0 JOBEIEHE JUIS CYMU JBOX YHCEI, ajie 3 JOMOMOTOI0 METOAY MaTeMaTUIHOI 1HYKIIi1 oro
Jy’Ke TPOCTO MO>KHA MOLITUPUTH Ha TOBIIBHY KUTBKICTh JTOJAHKIB:

S(a+b+...+2)<S(a)+S(b) +...+ S(2),
IIPHYOMY PiBHICTh JOCATAa€ThCSA TOMI # JiMIIe TOMI, Koy st kKoxkHoro 1 >0 cyma I -x pospsnis uncen He
nepepumye 9: & +b +...+2, <9 (i-ii pospsn uncna BBakaeMo HyJIbOBMM, SIKIO | Oinblue 3a
KUIBKICTB LGP y ucii abo piBHE iif). Toxx MOXKeMO 3anucaTi TaKUH JTaHII0KOK HEPIBHOCTEH:

n . m .
S(ab) =S| >'10'a; - >'10%h; |=S Z ZlO'“aa <Z ZS(lO'“aa )=

i=0 j=0 i=0 j=0

_ Y S S(ab) <Y Sab; =4 Zb _s(@)s(h).
i=0 j=0

1=0 j=0 i=0 =
IPUYOMY PiBHICTh JOCATAETHCS JIMIIE Y BI/Il'IaI[KJy, AKIIO BOHA 36ep1raeTLc;1 Ha BCiX MPOMIKHKX eTanax. Tox
skmo S(ab) = S(a)S(b), o ms koxwoi mapn pospsnie i, J noGyrox ab; — omsormdposuii. Ase 3
ymosu S(@+Db) = S(a) + S(b) sunnusae, mo icnye Takuit ingexc i, s axoro & + b, > 9, Toxi onna 3
uadp &, by nopieaioe 9, a inma — 1. Hexaii, nanpuknan, 8 =9, b, =1. Sxmo 1 =0, 1o uucno a+b
3akingyeThes HyneM. Skimo x | >1, posrasnemo mudpy By . Ockinbkn 30y <9, 1o by =0 a6o by =1.
Ane sxmo by =11 a8y >0, 1o

aby +ba, =9+a, >9 ra S(10'ab, +10'ba,) < S(10'a;b,) + SA0'ba,) .
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a tomy pismicts S(ab) = S(a@)S(b) nopymyersesa. Tox npumaiivui omme 3 uncen &, 0 wn a+b mae
3aKIHYyBaTHUCS HYJIEM.

4.1. Jlna sxkux uudp a Juisi KOKHOTO HaTypaJlbHOTO N yCi YKClia CyKyITHOCTI

100a, 1001a, 10011a, 100111a, ..., 10011...1a
—

n

MAaroTh CIIIJIbHUU JIJIbHUK.

Bionosion: a €{0; 2; 3; 4, 5; 6; 7; 8}.

Po3é’azannsn. OdeBUIHO, IO BHUMAAKU a E{O; 2; 4; 5; 6; 8} YMOBY 3aJ0BOJIbHAIOTE. Po3riistHeMo
PI3HUIIIO CYCITHIX YHCEe:

n gen
10011...1a-10011...1a =90100..0=2"-5"-17-53.
— [S—] —
n n-1 n

TakuM YMHOM yCl1 CIUIBHI JIIBHUKH JOCITIHKYBAaHOI CYKYIMHOCTI YHCEN 3HAXOAATHCSA CEepell MHOKHHKIB
paBoi YacTHHHU. SIKIIO IPUHAWMHI OJTHE YHCIIO IUTUTHCS HA SKIHCh 3 IIUX JUIBHHUKIB, TO Ha HHOTO JUTUTHCS 1

KOXKHE YMCJI0. AHAJIOTIYHO, SKIO0 MPUHAWMHI OJHE YKCIIO HE JUIMTHCS Ha OJEH 3 IMX JAUIBHUKIB, TO IIi
YHCJIa COUIBHOIO JUIBHUKA HE MAIOTh.

Ipu @ =1 uucno 1001 ne ginuthcs Ha sxoaHE 3 HMX yKceln, a ToMy A =1 yMOBY He 3a710BOJIBbHSIE.
IIpu & =3 uucno 1003 pinutecsa na 17, a =3 ymoBy 3a10B0sIbHSE.

Ipu @ =7 uucno 1007 ninursca na 13, @ =7 ymoBy 3a10BonbHSE.

IIpu @ =9 uncno 1009 e pinutecsa Ha xoaHe 3 HUX Yynceln, a ToMy 8 =9 yMOBY He 3a10BOJIBHSIE.

0 Knac

1. 3naiigite kytu TpukyTHuka ABC, Ko BiloMO, IO
foro neHTp omnucaHoro koja O Ta LEHTP 30BHIBIMCAHOIO
kona |, (Tobro kosa, mo noTukaerscs ctopoHu BC Ta
OpOJOBXKEHHS 1HIMX JBOX cTopiH AABC) cumerpuuHi
BIJIHOCHO mnipsimoi BC .

(bozoan Py61v08)

Bionogion: 36°, 72°, 72°.
Po3é’azanna. Crnouarky mokaxemo, mo AABC — pisnoGenpennii.
Hilicno, nosnaummo uepes M cepemuny croporn BC (puc. 11).

Tomi Toukm | A M ta O nexarp Ha onHii npsmiii, Ta
ABMI, =ACMI ,, ockinbku BOHH NPAMOKYTHi Ta MarOTh pPiBHi
A A p yr p

karern. Tomy Zl,BC=ZI,CB, ockinekn nenrp |, nexurs Ha

oicextpucax xyris DBC 1a ECB, romy ZDBC=/ECB =
ZABC = ZACB, mo ii Tpe6a 6yn0 mokasar.
[osnaunmo cepemuny cropoun AB uepes N, a xyru Z/BAM = ZCAM =, /MBO= . Toni 3

piaocti AANO = ABNO maemo ZOBA = ¢¢. Jlani MoskeMo 3anucaTy Taki yMOBH.
3 AABM 2o + 8 =90°, 3 posropuyroro ZDBA maemo o + 3 =180°. [lani 3snaxoaumo:

30 =180°—a=270°-6a = Sa=90° = a=18°.
Takum urHOM KYT npH Bepiuuai 2 = 36°, npu ocHOBI: %(1800 —36°)=72°.

2. 3anauya 7-3.



3. Mg  piicHMX  4Mcen X > X, >...>X, =0, N>=2, mo 3al0BOJBHAIOTH YMOBY
X, + X, +...+ X, =N, JOBEAITb HEPIBHICTB!
2(Xg Xy + X Xg + .o X Xy + X Xg + XXy oot XXy ot Xy X ) 2N (X + X5+ 4 X))
(Bimaniu Cernin)
Po36’a3anna. JloBeIcHHS BUIUIUBAE 3 TAKUX [IEPETBOPEHbB:
2(X Xy + X Xg F oot X Xy + XoXg + XXy + ot XXy + o X (X ) =
2(X Xy + X Xg .o XX+ XpXg + Xo Xy + oot Xo X +.ob X X ) +N2 =N =
2(X Xy + X Xg + o X Xy + X Xg + XXy + oot XXy o+ X1 X ) +
(X, A+ Xy oot X ) = (X X e X )P = N(X Xy At X ) = (X + X5+ 4 X2) =
= X, 4+ N(Xp + Xg +.ot X )= (X + X5 4.+ X2) =
=Xy + Xg it X )+ (X + X ook X)Xy — (X + X5 4.k X2) =
= N(Xy + Xg + .ok X )+ (XX = X7 ) + (X Xy — X5 ) + .o (XX, — X2) =
=N(X, + X3 +...+ X)) F X (% = X)) + X5 (X —Xg) +.c+ X, (X — X)) = N(X, + X +...+ X)),
1o i Tpeba Oyno JOBECTH.

4. Asromat «BLACKMAX)» npuiiMae Ha BXiJ JABI KapTKU 3 4uciIaMd N Ta N+1, ne n-
JOBUIPHE HATypajbHE, 1 MOBEpTa€ Hazaj KapTkKy 3 uucioM N+ 2. Binni-Ilyx 1 [I’sTagox
OYaTKOBO MAlOTh JESKI OJHAKOBI CKIHUEHHI HA0OpH KApPTOK 3 HATYypaJbHUMHU YHCIAMHU.
He3ane:xxHo oAuH BiJ] OIHOIO BOHM BHUKOPUCTOBYIOTH aBTOMAT Ha CBOIX KapTKax, JIOKHU L€
MOJIMBO. JloBediTh, 11O MICs 3aBEPIICHHS YCIX omepariili abo BOHM 3HOBY MaTUMYTh
OJIHaKOB1 HAOOpH, a00 MPHUHANMHI y OHOTO 3 HUX € Napa OJHAKOBUX KapPTOK.

(Maxcum HYopnuii)

Pose¢’azanna. Hexait F =1, F, =2, F ., =F +F ;,n>1 — nocnigonicts uncen ®iconauui. Toxi
aBTOMar 30epirae cymy uncen Pi6oHauyi, 1110 BiJIMOBIIaI0TH HOMEpPaM Ha KapTKax.

Jdeva. K, =1+F _+F s +F s +....,ne N, necyma saxinuyerses na F a6o F,.
Hosedenns. MMI juist mapuux i Henapuux N. Basa ouesnana. Slxmo F, =1+F , +F, 3+ F 5 +..., 10
F,=F.,+F=1+F ,+(F 4 +F3s+F . s+..),

n+2 n+1
1110 3aBepUIye KPOK 1HIYKIII.

Hexait nanmpukinni rpu y Binni-Ilyxa 1 IT’srauka 3anummnncs pizHi HAOOpH 1 JKOJEH 3 HUX HE Mae map
olHakoBUX KapTok. Ilo3HaummMo MHOXuHY KapTok Binni-Ilyxa, sxux Hemae y II’stauka
A :{al <, <...<q = a}, a  kaprok  [I’stauka, sxkux Hemae y  Binni-Ilyxa -
B ={bl < b2 <...< b| =Db}. Ouesuano, mo A i B memepernnni Ta HemoposkHi. OCKiNbKH 32 YMOBOIO

MO>KJIMBUX XO/IB O17bIIIE HEMACE,

&, 23 +2,b;,,>2b; +2. *)
k |
HeBaxxko 3po3ymiT, 110 z Fai = Z Fb, . Be3 06MeXeHHs 3aralbHOCTI BBaXxaeMo, o a < b. Toxi
i=1 i=1

K |
Fai = ZFb| >k =1+F _,+FK s +F +...2
i=1 i=1



k
>1+F+F ,+F ,+.. 21+ > F,
i=1

OcraHHS HEPIBHICTH € HAcHiIKoM (*).

OTxe, MaeMoO CymnepedHicTh. BifTak, Halle MpUMyIieHHs! HePaBHJIbHE 1 BAKOHYETHCS OHA 3 JIBOX IIYKAHUX
aJbTCPHATHB.

4.1. CnouaTKy Ha JOIII HANKCAHO JiBa HATypaJdbHUX dYHuciIa. Ha koXHOMY Kpori cepen
YyCell Ha IO OOUPAIOTHCS yCi MOKJIMBI YUCia a Ta b Taki, mo a < b (piBHICTh O3HAYaE,
M0 MOXHa OpaTH OJHE 1 Te camMe YHCIO JABiYl), 3HAXOAATHCS yCi BIAMOBIIHI CyMHU
a+b+(a, b), ne uepes (a, b) mo3nayeHmit HAaWOIBIIMIA CIIUTBPHHUMN AUTBHUK YUCENT A Ta b, 1
yC1 4KClia Ha JOIII HEraiHO 3aMIHSIOThCS [TUMU cymMaMHM. JloBeiTh, 10 Ha SKOMYCh KPOIIi
MpUHAWMHI OJTHE YHCIIO 3’ IBUTHCS Ha JIOIII OLIbIIe HIXK OJUH pa3s.

Poszé’azanna. Slkmo obpatm 1Ba ymcima X Ta Yy, Todi uucno X+ Y+ (X, y) Oyne Ha gommi Ha
HACTYMHOMY KpoIi. SIKimo oOpaHo 4yucio X pa3oMm i3 co0oro, Toai yucio X+ X + (X, X) = 3X Oyue Ha

JIOIII[I Ha HAacTymHOMY Kpoili. [Tokaxemo, 110 ABa 0OTHAKOBUX YHCIIa 3’ SIBIATHCS Ha JOIII HE Mi3HIIIe, HIXK
micist APYroro Kpoky. IIpuiycTumo, 1o moyarkosi ukcaa N ta M Tta uyucaa N+ M+ (N, m), 3n ta 3m,

O 3’ABISIOTHCS HA HACTYIHOMY Kpoil, yci pisui. O6uparoun uuciao N+ M+ (N, M) pasom i3 coboro,
OTPUMYEMO
3(n+m+(n, m))=3n+3m-+3(n, m).

Oowuparoun 3N ta 3M, OTPUMYEMO
3n+3m+(3n, 3m).

Ockineku (3N, 3M) =3(N, M), oxxe i Te 3K came YUCIIO 3 SIBUTHCS HA JOLILI TICIs APYrOro KPOKY.
10 kiac

1. 3apano neske HatypansHe N, 3<N<1000. Y nocmigoBHOCTI YUCEN 8y, Ay, ..., dyp17 CYMHU
KOKHHUX N, CyCiHIX wieHiB nopiBHIOIOTH 2017 . J{ns sax0oi MaKCUMaJIbHOI KIJIBKOCTI YJICHIB
TaKol MOCIIIOBHOCTI MOKE BUKOHYBATHCh PiBHICTH & =17

(bozcoarn Pybvos)

Bionoeiow: nns N —1.

Pose’azanns. Toknanemo min 1 =1, n-1 a =i, a,=2017—-(1+2+...4+N), a nani nocmninoBHicTh
IPOJIOBKY€EThCs Tiepiofuuno 3 nmepiogoM N. Takum wunom ans (N —1)-ro wiena mociioBHOCTI MOXKYTh
CHpaBKyBaTUCS TOTPiIOHI PIBHOCTI.

OueBUAHO, 10 L MOCTINOBHICTH mNepioanyHa 3 mnepiogoM N. Ilpumyctumo, mo MoXHa s OUIbIIOT
KUIBKOCTI WICHIB MOXJIMBI OaxkaHi piBHOCTI. Haifbimpma MoxnawBa KUIBKICTH — 1ie¢ N, ToMmy 1m0
MOCIIZOBHICTh IpuiiMae MakcumMyM N pi3Hux 3HaueHb. Hexail, icHye Taka mociifoBHICTh. Toai yci Taki
YJICHU MOCIiAOBHOCTI (iX 3HaU€HHs CIIBNAJAIOTh 3 HOMEPAMM) MalOTh Pi3HI OcTaul Npu AieHHd Ha N, Ta
HAYTh TOCHIIb.

Slkmo N HemapHe, TO cyMa IMX 4ieHiB kpatHa N, i ognouacHo popiearoe 2017 -- mpocte umcio, mo
HEMOXKITUBO.

Skmo N mapHe, TO cyMa LMX 4WIEHIB KpaTHa %n, i omnouacno mopisuroe 2017 -- mpocre wmcno, mo

HEMOXKJIUBO.

2. 3Haiinith yei pysnkuii f : R — R Taki, 10 VX, y € R CHpaBIKyeThCS PIBHICTD:
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f(x+ £(f(y))=y+ £ (f(x).
(Anopiu Anixkyuwiun)
Bionosios: f(X)=X.
Po36’azanna. ]I 3py4HOCTI IEPENUIIEMO 33]aHe PIBHSIHHS TAKUM YHHOM
fly+ (1 (x))=x+1(f(y)).
IMomiemo dyukmiero f Ha 3amany B yMOBI PIiBHICTH i MATHMEMO, IO
f(E(y+ F(F()))=f(x+ F(F(y))=y+ f(f(x).
IIpu ¢ikcoBanomy X 3nauenus Y+ f (f (X)) mpobGirae ycio nificHy Bich. TOMy 3 OCTaHHBOI PiBHOCTI
maemo, mo VX: f(f(X))=X. Ane Tomi mnoyarkoBe CIIBBiJHOIIEHHS MOXHA 3alMCATH SK
f(y+x)=x+ya6o f(x)=xX. ‘

3. Koma w; ta W, 3 nieHTpamu y Toukax O; / N\ | 5,
ta O, BIANOBIAHO NMEPETHHAIOTHCS B TOUYKAX ‘, ‘ ’ e \ |
A ta B. Ilpsma, 1110 IPOXOJHUTH Yepe3 TOUKY / '/ ; N ™ O,
B, meperunae xoma W; Ta W, y Toukax C Ta A/ 5
D, BinMinHuX Big B. JloTuuHi 10 ki1 Wy Ta
W, y toukax C T1a D mneperunarorscs B | | il WSS L §
tourii E. Ilpasma EA mneperwnae omnmcane ‘\“i/,:‘%:—F”"::j;g: d
kono W tpukyramka AQO, B Toumi F. & T 7
Hosenith, 1m0 pgoBxkuHa Biapizky EF e
JOPIBHIOE JliaMeTpy Koja W. \ RY 4
(Boguenko B., Ilnomnixoe M. e 4 E

Po3é’sazanna. TlozHaunmo uyepes P -- Touky e Puc. 12
neperuny npsmux CO; i DO, . IMomitumo, mo P nexuts na W. Cripasai (puc. 12)

/PO,A=180°- £ZCO,A=180°-2(180° — ZABC) =
=180°-2- ZDBA=180° - ZDO,A = ZPO, A,
ne mu Bukopuctamd, mo B € CD . 1li piBHOCTI BUIKCYIOTHCS ISl HABEIEHOTO PO3TAIYBaHHS €JIEMEHTIB,

JUISL yCIX IHIIMX MOYKHA BUIIMCATH aHAJIOTI4HI a00 CKOPUCTATHCS OPIEHTOBAHMMU KyTamMu. OueBHIIHO, 1110
PCED snucannii, 6inbmie Toro, A nexuts Ha iforo onucanomy kodi. Lle Tak, OCKiIbKH

2/PCA= /PO A=/PO,A=2/PDA.
Tomy ockinekn £0O,CE = ZO,DE =90°, 10 orpumyemo LPAF =90°, 3sinku PF -- niamerp W.
Otmxe nocratHbo nokasard, mo PF =FE. Ouesnano, mo ZPOA=/PFA i ZPCA=/PEA. Ane
/PO A=2/PCA, romy Z/PFA=2/PEA, a ue o3uauae, mo APFE pisroGenpenuii.

4. JIns sxkux HaTypalbHUX N Ha pedpax mpaBUIbHOI N—KyTHOI MPU3MHU MOKHA PO3CTaBUTHU
HaTypasibH1 yncaa Bix 1 10 3n (Ha KOXKHOMY peOpi CTaBUTHCS PIBHO OJHE YUCIO 1 KOXKHE
BUKOPUCTOBYETHCS PIBHO | pa3) TakuM YMHOM, 00 Cyma yCiX YMCeN 10 OTOYYIOTh KOXKHY

rpaHb OyJia OAHAKOBOIO?
(hozoan Pybnvos)

Bionogios: tinexu 1 N =4.
Po3é¢’azanna. Hanpukian 3amaHe 3HadeHHs N 3a70BosibHsE€ yMOoBY. Hexail cyma umcen KoXHOI TpaHi
JOpiBHIOE S, ycboro rpaneil N+ 2 — a8i ocHoBH, pemnra Oiuni. OCHOBH 0OMeKeHi KoxkHa N pebpamu, a
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KOKHa OiuHa rpaHb — 4 peOpamu. SIKIo q01aTh yci 3HaYEHHS M0 KOXHIN rpaHi, TO MPU TaKOMY JTOJAaBaHHS
KOXKHE peOpo CyMyeThCs /IBiUi, TAKUM YHHOM MA€EMO TaKy PiBHICTb:

(N+2)S=2-1+2+3+...+3n)=3n(3n+1). (1)
3 i€l piBHOCTI 3pO3yMLJIO, 1110 TOBUHHO BUKOHYBAaTHUCh YMOBA
3n@Bn+1):(n+2). (2)

Kpim Toro, cripoOyemMo OIIHUTH CyMy YHCEN Ha OIYHUX TpaHsaX, TyT KOKHa OidHe pedpo 10maeThes aBivi, a
KOXKHE peOpo B OCHOBax — 0JTHOTO pa3zy. Tomy:

nNS=2-(ay +a,+...+a,)+(@,,+a,,,+...+85,) <
s2-((2n+1)+(2n+2)+...+(3n))+(1+2+...+2n)=(2n+1+3n)-n+%-2n(2n+1)=
=nGBn+1)+n(2n+1) =n(7n+2), a6o
S<7n+2. (3)

SIKIIO CrO/M MifCTaBUTH 3HaYeHHs S 3 pisHocrti (1), orpumaemo HepiBHicTh s N
361 < 7n+2 < 9n? +3n<7n? +14n+2n+4 < 2n? —13n-4<0.

n+2

13-+/201 <n< 13+4201
4 - 4

Po3B’sxeMo 1110 KBaJIpaTHY HEPIBHICTb: , 3 YMOBH HaTypaibHOro N >3 MaeMo Takuii

BUCHOBOK: 3<N<6. Temep ui N, WO 3aTUIIHINC

HepeBipUMO Ha YMOBY MOIIBHOCTI (2): 6
Buagenns N=3 9-10 nginutecs wa 5 —  ymoBy .
3aJI0BOJIBHSIE. !
Buavenns N=4 12-13 pgimurecs wa 6 — ymoBy : 9
3aJ10BOJILHSIE. 3 4
Buauenus N=5 15.16 wue xginmurbes Ha 7 — yMOBY He
3a/10BOJIBHSE. i 5
Buadennss N=6 18-19 wue ninutecs ma 8 — ymoBy He : 8 | _
3a/10BOJIbHSIE. !

] 11
TakuM YHHOM IITyKaHa PO3CTAHOBKA YHUCEN MOKE OYTH JIHIIIe
npu N=3 1a N=4. . 12 10 .

Cnouatky HaBesemo npukiaan aist N =4 — puc. 13. ;

A or mis N=3 BIANOBIIHOrO MpHKIAga TAKOK HE iCHYE. /
ITokaxkemo 11€. / 1
Cymy umcen S KOXHOI IpaHi MOXKHa 3HAWTH 3 PIBHOCTI Puc. 13

5§=2-(1+2+...+49)=90, o610 S =18.

[To3naunmo umcna Ha pedpax, sK e nokasaHe Ha puc. 14. Toai MaeMo Taki II’SITh PIBHOCTEH — CyMHU YHUCEN
110 KOXKHiil rpani gopisaioe 18.
X+y+z=18,a+b+c=18, a+m+x+k=18, b+n+y+k=18,c+n+z+m=18.

Jlogamo TpeTte Ta 4YeTBepTe PIBHIAHHSA 1 BIAHIMEMO IT°SITE: Y
a+m+x+k+b+n+y+k-c—-n-z-m=18 =

a+x+2k+b+y—-c—-z=18,

3 TepHMX JBOX pIBHSHb MIJCTaBUMO Taki 3HaueHHs: X+Y=18-2, n

a+b=18-c, i omepxumo, mo 18—7z+18—-Cc+2k—-Cc—2z=18 sigkm [k

9+k=z+c.

BHacniiok cMHMeTpUYHOCTI, aHAJIOTIYHO O/IEP’KUMO, I110:
9+m=b+yrta9+n=a+X.

3 ocTaHHI TpbOX PIBHAHb CTAa€ 3PO3YMUIMM, IO >KOJHE 3 4YHCEI HE MOXe

nopisaioBatn 9. Bo SKIO 1bOMy 3HAYEHHIO JOPIBHIOE, Hampukian, K, To

Z+Cc=18, mo wuemoxsmBo. Skmo, Hanpukiag, a=9, To 3 piBHOCTI

9+Nn=a+ X maemMo N =X, 10 TaK camoO MPU3BOIUTH JIO CYNEPEYHOCTI, IO YCi
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yucia pi3Hi. TakuM YMHOM OJiep)KaHa CYMEPEUYHICTh 3aBEPIIy€e TOBEIACHHS HE MOMKJIUBOCTI ISl TPUKYTHOL

IPU3MHU.

4.1. YV xpaini geski micta 3’emgHaHi gopororo. Kaxkemo, mo Micto A Hanexcumv yuxiy
0osacuny N, AKIIO MOKHA BUiXaTH 3 MicTa A, MpoixaTu yepe3 piBHO N —1 IHIIKUX MOMapHO
PI3HUX MICT Ta TOBEpHYTHUCS Ha3an y A. Bimomo, 1110 KOXKHE MICTO Y KpaiHi HAJIKUTh ITUKITY
JOBXKUHU 4 Ta TaKOX UKy JOBXUHU 5. Un mpaBaa, 10 mpuHAMHI OHE MICTO HAJICKUTH

LUKJTY JTOBXWUHU 37

Bionogios. Hi.

Po36’azanna. Hexaii y xpaini 10 micT 1 Hexali BOHU 3’ €qHaH1 goporamu sk Ha puc. 15. Toai koxHe MicTO
HAJICKUTH UKy JOBXKHUHU 5 Ta TaKOX IUKITY JAOBXKWHU 4. 3 1HIIOI CTOPOHH, KOJHUX IHKIIIB JIOBXKHHH 3

HEMacE.

11 knac

1. 3naiitu yci HeBiI[’eMHi po3B’;13KI/I CUCTEMH
X3+ y +2° =24,

X2 +y? + 22
( OﬂekcaHOp Kyxyw)

Bionosion. X=Y=2=2.

Po36’azanns. [TokaxxeMo, 1110 HaBEJICHUH PO3B’SI30K OYy/IC €MHUM.
3a HepiBHicTIO Komi-byHsikoBCcbkOro Maemo HeBi’eMHux X, Y, Z:

o)

Ay—As

O8]

B, — B,

A:
|
B

(O5]

)

Puc. 15

(X2 +y2 +2%)2 = ()X X+ YWY Ay + 202 V2) < (0P + YR+ 2P (x+ y +2) <
<OC+y} + 23X+ Y+ 2? = ()(2“’32“2)3 < (’(3“’33”3)2

PiBHiCcTE [ocsracThest JHINE TOMI, KOMM Bcl X=VY=7. Jlnd IIyYKaHUX PO3B'A3KIB CHUCTEMH OCTAHHSI
) YK p

HepiBHiCTh HabyBac Bugy 04 = 43 < 82 =64 . Otxe, nocsaraethes piBHiCTb. ToMy mIykanuii po3B's3ok

CUCTEMM €JIVHUH, i 11€ OyyTh unicia X =Y =2 =2.

2. Y tpukytHuky ABC mnpoBeneHl MmeiiaHa
CM Ta OicexkTpuca BL, 110 MEepETHHAIOTHCS
B Tourli O. Ha mpomeni AO, 1o nepeTuHae
cropony BC y Ttoumi K, 3a Touky K,
BiJIKJIafieHO Bifpizok KT = KC, Ha mpomeHi
BC 3a Touky C BIiAKIAAEHO BIJPI3OK
CN =BK. J[loBeniTh, M0 YOTUPUKYTHUK
ABTN Bmmcanuii Toal 1 TIIBKM TOJI, KOJIHU
AB = AK.

(Braoucnas FOpauwies)

Po36’sazanns. 3a teopemoro Uesu (puc. 16):
CK . BM AL _ CK AL _
KB Ma Lc — Lo gg-ie=1
3 BIACTUBOCTI OICEKTPHCH:
BC _CL _ CK — BC-KB
A = TA- ks — AB="ic

Puc. 16



13

dxmo AB= AK, 1o AK:%, 3BijICH AK-KT:%-CK:BC-BK:KN-BK, 3BiKH

vyorupukytHuk ABTN Brnmcanwmii.
[TOBHICTIO aHAJOTIYHO 3 OCTaHHKOI piBHOCTI, mo piBHOocuiabHa Brucanocti ABTN, orpumaemo pisnicTs

sigpizkis AB= AK.

3. Hexaii (a,), N>0 — nmociiI0BHICTh HATYpaJbHUX YHMCEN, TaKa L0 KOXKEH HACTYHNHMH ii
qieH a,, N>1, yTBOPIOETHCS 3 MONEPEIHBOrO YJeHa B TAaKUH CIIOCIO: MK KOXHMMHU JIBOMA
CYCIOHIMM IM(pamMu 4uciaa @, ; BCTaBIIOTH LU(PY Hynb. JJOBEnITh, 110 MOXKHA BKa3aTH
HECKIHYEHHO 0araTto HepIIuX 4YJEHIB IOCIIIOBHOCTI @y, AKI HE MICTATb Y CBOEMY 3aIlHCI
HYJIB, 1 TAKUX, IO &, : &,_; JUII KOXKHOTrOo N>1.

(/lanuna Mucax)

Po36’azanna. Toxnagemo dy =111. Toxinpu N =1 wunen nocnigoHocTi @,, CKIamacTHCS 3 2"+ 1)
uudpu: cnodarky oxda mudpa 1, mami cepis 3 (2n —1) uudp 0, me omna mudpa 1, me oxua cepis 3
(2n —1) wudp O, ta ocranns uuppa 1. Ananoriuno, unen A_1 CKJIAJAETbCA 3 TPbOX OJMHUIb, MiXK
sxuMu MictaTbest cepii 3 (27T —1) nyms.
n-1 s . .

Posrisimemo umcno, mo ckaanaerbest 3 mectd mudp 1 ta 5- (27 —1) mymiB: Mik KOXKHOI0 CYCiTHBOIO
Mapor0 OJIMHUIIb MICTUTBCS Cepis 3 (2n—1 —l) HyJs. SIKIO BiIHATH Bif LIbOTO YKCJA YJIEH MOCIII0OBHOCTI
a,_1, TO OTPUMAEMO IIeil e WIEH MOCTiJOBHOCTI, B KiHEIb SKOrO JONHCAHO 3- 2n—1 HyIIB. SIKII0 X

. . o . n-1 .
HAaTOMICTb BIIHATH d,, TO OTPUMAEMO LIEH KE WICH d,, Y KIHCUb SAKOr0 JOIMHUCAHO 2 HymiB. Tomy

MOYKHA 3aIACaTH TaKy PiBHICTb:
a (102 +1)=a ,-(10°%" +1)=a_,-((10° ) +1)=
n — “n-1 — “n-1 -
—a, .- (107 +1)((0%" )2 -102" +1) = a,ia, ..

SIkwo Tenep /s AOBLIBHOrO HarypanbHOro K BuOpaty mepumii wieH mocminoBHocti Takum: 8p =11...1,

2k+1
TO 3 QHAJIOTIYHUX MIPKyBaHb OTPUMAEMO, IO

a, (102 +1)=a, ,-((10* )*111) = a ia, .

Buacminok mosinsHOCTI K Takux 3HaueHb HECKIHYEHHO 6araTo.
4. 3agaua 10-4.

4.1. YV kpaini «OctpiBnanaais» 2017 ocTpoBiB, NedKi 3 SKUX 3’€JIHAHI aBlaCMOJIYYCHHSIM.
Bigomo, 110, sikio octpoBu «A» Ta «by» 3€1HaH1 aBiapeiicaMu 3 1HIIUM OCTPOBOM «B», TO
3arajibHa KIJIbKICTh aBiapeiciB, 110 BUXOJATh 3 OCTPOBIB «A» Ta «b» -- pizHa. Kpim Toro, 3
KO>KHOT'O OCTpOBa € MPHUHAWMHI OJiHA aBiajiiHisg B 1HIIWK ocTpiB. JloBeiTh, 110 € OCTPIB, 3
SIKOT0 BUXOJISITh PIBHO 2 aBiapeicH.

Po3é’azanna. CrioyaTky NPUIYCTHMO, IO 3 KOXKHOTO OCTPOBA BUXOJUTH He OiNbIlle OAHOTO peiicy. Ane
TOJI1, OCKIJIbKU X HemapHa KUIbKICTh BUSIBUTHCS OCTPIB, 3 SIKOTO HEMAE >KOJIHOTO aBiapeiicy, 1110 CyNnepednuThb
YMOBI.

Jani posrisHeMO ocTpiB A, 3 SKOTO BEXOAMTH HAMOINMBIIA KiTbKiCTh aBiapeiiciB — Hexaii ix pisro K > 2.
Sxmo K =2, to tBepmxenns nosenene. Hexait K > 3. PosrnsHemo ocTpoBH, 3 kUM 3’ qHanHuit ocTpiB A i
nosHaunmo ix yepes By, By, ... By . Ockinbku koxkua napa 3 uux ocTposiB 3’exHana 3 ocTpoBoM A, TO 3
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KO’KHOTO 3 HAX Ma€ BUXOJUTH Pi3HA KibKICTh aBiapeiicis. Toai MOkKIMBI 3Ha4eHHs i HuX —1ue 1, 2; ..., k

, ockiibky 3HadenHs 0 OyTu oueBmmHO He MoKe, i Ginbure K Tak camo He Moske 3a BuGopom micta A. Ane
Tozi B HuX € K pisnux MoxuiuBocTeii Ta K pisnux smauens. Tomy icHye octpis B j» 3 AIKOrO BUXOIHThH
piBHO 2 aBiapeicH.

s 3aBepuieHHS JOBeACHHS Tpeba TMoKa3aTh, MO0 ICHYE % 1 /
MOJJIUBE PO3TallyBaHHs OCTPOBIB Ta iX CIIOJIy4eHHS, SIKi \ /
3aJI0BONIBHAIOTE yMoBU. Ha puc. 17 300paxeni 9 ocrtposis \i - _2

CIIOJIy4YeH1 300paK€HUMHU aBlajiHiAMH. bUIS KOXHOTO 3 HHX
HaIMcaHa KUIBKICTh aBialiHif, fKI 3 HBOIO BHXOIATH. JSIK
0aunMMO TaM HEMae JIBOX OCTPOBIB, sIKi MAIOTh OJIHAKOBE YHUCIIO,
SIKIIIO B HUX € OCTPIB, 3 IKUM BOHH OOHJIBA 3’ €HAHI.

A yci 11111 ocTpoBH 3’ €HaH] Tapamu. Toji BOHU HE MarOTh
YKOJTHOTO CIIUTLHOTO OCTPOBA JIJISl aBIaCIONydeHHsS. A TOMY TaK
camMo YMOBY HE MOPYIIYOTh.




