LXI KuiBcbka MicbhbKa oOJIiMIIiajia IOHIX MaTEeMaTHKIB
Po3B’s13ku Ta BKa3iBKHu

7 KJac

1. Y9u e npoctum uucio (142 + 3+ ...+ 2004 + 2005)2°%¢ + (1 + 2 + 3 + ... + 2005 + 2006)20% ?

Poss’azox. Ile uucno ginurbed Ha 2, 60 BUpa3u B JyKKax Bijpizusiorbed Ha 2006, a oTKe MaioThb
OJTHAKOBY TaPHICTb.

2. Ha mromumni 3agan0 Touku A, B, C' taki, mo 0 < AB < AC < BC' = 1. llpu sikomy po3rairyBaHHi
X TOYOK CyMa BijicTaHeil MiXK HUMHU HaOyBae

a) HalblIbIIOro MOKJIMBOIO 3HAYEHHs; ©) HAMMEHIIOr0 MOXKJ/IMBOIO 3HAYEHHS !

Posé’asox. a) dxmo roukn A, B, C' € BepumHamMi IPaBUJILHONO TPUKYTHHKA, TO CyMa Bijcraneil Haby-
Bae 3HaveHHs 3, ockuibkn AB = AC' = BC. OueBnjiHo, 1110 1ie Haiibibine MoxKinBe 3HadenHs. 6) Hexaii
touka A jexuth Ha Binpizky BC. Toxi mykana cyma gopisaioe AB+ AC+ BC = 2BC' = 2. lle naiimenrre
MOXKJIMBE 3HAYEHHS, OCKIJIbKH AKIIO TouKa A He jexkuth Ha Biapizky BC, to AB+ AC > BC =1, a tomy
it AB+ AC' + BC > 2BC = 2.

3. Yu icuye 11-3Ha4He 4nC/I0, K€ Ma€ TaKy BJIACTHBICTB: AKINO JI0 HHOTO JIoJaTH 11-3Ha4UHe YUCTI0, dKe
3aIMcafe TUMHU caMo IudpaMu, aje y 3BOPOTHOMY MOPAJIKY, TO BCi nudpu cymu Oy/1yTh HETaPHUMEI

Pose’asok. Ienye, nanpukiia 60606090909. Axmo 1o mporo momaru 90909060606, To cyma Oyie q0pis-
moBatu 151515151515 — yci mudpu HermapHi.

4. € 9 KapTOK 3 HAIIMCAHUME Ha HUX ducjaamu 1, 2,3, ...,9. JIBoe rpasiiis 1o uep3i 6epyTh IKyCh IIe He
BUKOPUCTaHy KapTKy Ta KJIaJIyTh i1 Ha cTiI. ZIKIMO mic/ig 4eprosoro Xo/1y OJHOr0 3 I'PaBIIiB CyMa YucesI Ha
KapTKaX, dKi BXKe JIe2KaTh Ha CTOJIi, € HEITapHOIO, TO OJUH DaJI OJIEPXKYE MEePIIHil TPaBellb, & AKIIO ITapHOIo,
To Jpyruii. Koxken rpasenb npartse HadpaTu sikHaiioiibie 6asiB. AKy HaflOlIbIy KUIBKICTH OaJliB MOXKe
HaOpaTH MepIInil IpaBelb IPU TPaBUIbHIN Tpi?

Posg’azox. 3aminumo uncia 1,2,...,9 wa 1,0,...,1 (5 ogununp ta 4 nyss). [lokaxkemo, 1o nepriuii
rpaBellb MOXKe I'paTH Tak, o0 Habparu 7 OaJiB. Hexait Bin moune 3 1, a jaji Ha Xij Jpyroro rpasis 1
Biamosizae 1, a Ha xin 0 Bigmosizae 0. Toxi apyruii rpaBenb oTpuMae 1o OaJjy JiBidi, a came B MOMEHTH
KOJIM Ha CTOJI ONMMHAIOTHCS JIpyTa Ta YeTBepTa KapTKHU 3 9ucjoM 1. Ajie B Ili MOMEHTH CyMa CTa€ MapHOIO
IIpH JIOBLIBHIN I'pi rpaBiiB. ToMy mnepimuii rpaBerb He MOxKe HabpaTu 8 OasriB. Bidnosidn: 7 OaJis.

8 kJac

(r —1)(z% — 2%) (2 — 4%)(2® — &%)
x? — 6z + 8
Posé’asox. Hynsavu aucenbauka € qucia 1, 2, +4, 8, ajie 3 HuX Tpeba BUKJIIOYUTH HY/II 3HAMEHHHKA,
a came dmcia 2 ta 4. Bionosidv: 1,—2, —4, 8.

=0.

1. Posp’a3atu piBHAHHS

1 1

2. IIpo marypaJibHi uncia a,b,c Bigomo, 110 + = —
PO HaTypaJibHl YMUCJI B1JIOM 11T, a—|-2b 2b—|—c 5b

. Hosectu, mo uwncio ac + 1 He

JiINTBCS Ha 3.

Po36’sszox. T1036aBaA0MMCH BiJl 3HAMEHHUKIB Ta 3BOJAYN NOIOHI, oTpuMaemo ac = 3b(a + ¢) + 16b%.
OTxe, uncio ac + 1 1ae Taky caMo ocTady Bij jisenng na 3 gk b? + 1, a ToMy He MOKe JIJIUTHCH Ha, 3.

3. Ha karerax AC, BC upsamokytroro tpukyTtauka AABC obpano touku M Tta N BianoBigHO TaKuM
qnnoM, mo /M BC = ZN AC. Tlepuennukynspu, omnyieri 3 Toaok M ta C Ha npsamy AN, mepeTnHamThH
AB B Toukax K Tta L Bignosigno. Josectu, mo KL = LB. A

Pose’azox. lloznaunmo () Touky neperuny MK ta BC. Tomni
/MQC =90°— LZCNA =2ZNAC = /M BC'. Orke, TPUKYTHUK
AQMB e piBuobempennm Ta iioro Bucora MC e mesianoro,

QC = CB. Ockinbku QK ||CL, o 3a reopemoro Paseca maemo KL = LB. Q C NB

4. Ha njiomuni cuauTh JIeKiibKa *KyKiB. HazseMo TOUKY BiIMideHOIO, SKITIO BOHA € CEPETUHOIO JIETKOIO
BiJIpi3Ka, B KIHIAX AKOT'O CUJIATH YKYKHW, ajle B caMiif TOYIl He CHJIUTDH KYK. 1M MOYKe CTATHCH, IO ITC/Isd
HIPUILOTY 1€ OJHOI0 YKyKa KiJIbKICTh BIMIYE€HUX TOYOK 3MEHITUTLCS !
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Posé’asok. 1lokazkeMo, MO Take MOXKJIMBO. ZIKINO BiciM XKYKiB CHJIATH B YOPHUX TOYKax © © © © ©

e O O O e

Ha MaJIFOHKY, TO BiiMideHUMHU OY/AyTh Oi/li TOUKM HA MAJIIOHKY Ta JIKIIEe BOHHU. ZIKIIO Me OJIUH o o o o o
e O @ O e

KYK IPWIETUTh Ta csjie B IEHTP KBaJjipaTa, TO BIJIMIYEHHUX TOYOK CTaHe Ha OJIHY MEHIIIE.

5. B kpaiui raomis € 200 meuep, Jieski 3 dkux croydero Tynejasavu. [loannarodn 3 1 ciuna 2006 poky
THOMW KOYK€H JIeHb 3aCHUITal0Th BCl cTapi TyHeJ Ta PUIOTH HOBI TYHE MiXK KOXKHOIO TIApOI0 Medep, 3 TKUX
HaIlepe/I0/IHI BUXOUIa OJHAKOBA KIIbKICTh TyHesell. B neskux /N medepax »KWBe 10 OJITHOMY CYIIEPTHOMY.
[Ipu axkomy naiimenmomy N Jiedki jiBa 3 HUX KOJUCH TOYHO 3MOXKYTb 3yCTPiTUCH !

Pose’sazox. Hazsemo rpy1oro JiekijiibKa 1edep, mornapHo 3’€THaAHUX TYHeJIAME MiK co0oro, aje He 3’€J1-
HaHUX 3 »KOJHOIO iHIOoI0 evdeporo. Tomi npu koxkHoMy k > 0 redepu, 3 skux 31 rpyaas 2005 poky MOxKHa,
Oys10 moTpanuTu J1o piBHO k 1edep, 1 ciung 2006 poky yTBOpATH rpyiry. JIerko 6aunTu, 1Mo Hajiau1l Ko1eH
TYHEJIb He 3HUKA€ Ta JOJAI0ThCS HOBI 3a paxXyHOK 00’€HAHHS T'PYII 3 OJIHAKOBOIO KLJIBKICTIO Tledep B HUX,
IIOKN He YTBOPATHCHA JEKLIbKa T'PYIl 3 MOMAapHO Pi3HOIO KLILKIcTIO mevuep. Akimio Bxke 31 rpyansa 2005 po-
Ky icayBasiu rpymu 3 1,2, 3,...,18 ta 29 neuep, To 19 cynepruomis, gki nepedyBaJjin B Iedepax 3 pi3HUX
Py, HIKOJIX He 3yCTPIHYThCs. 3 1HITOTO OOKY, Jjeski 3 20 CyrepruoMiB paHO 9H Ii3HO HMOTPAILISITH B OJIHY
IPYIy Ta 3MOXKYTh 3ycTpiTucs, 60 He Moxke JjmmuTuch 20 au Oisbine rpyn. Cropasi, Toai B Kpaini 0yso 6
npuHaiivui 1+ 2 4 ... 4+ 20 = 210 > 200 meuep, a e He Tak. Bidnosidn: 20.

9 KJac

(x —1)(z% — 2%) (2 — 4%)(2® — &%)
x3 —3x2 —6x+8
Pose’asox. Hynsavu aucenbauka € qucia 1, 2, +4, 8, ajie 3 HuX Tpeba BUKJIIOYUTH HYJII 3HAMEHHHKA,
a came gucia 1, —2,4. Bionosidv: 2, —4, 8.

1. Posp’a3aru piBHAHHSA = 0.

1 1 1
—. Jloectn, 1o ancyo ab+bc+ac+1

2. IIpo marypasbai unciia a, b, ¢ Bigomo, 1o + =
PO HaTypaJibH1 YUCJI B1JIOM I a—|-2b 2b+4c 20

He JIJINThCI Ha 3.

Pose’sazox. [1o36aBadodnch Bij 3HAMEHHHUKIB Ta 3BOJAYHN HoaibHi, orpumaeMo ab + ac + 2b% = 4c2.
BBigcu ab+ b+ ac+ 1 =4c? + be + 1 — 2% = 4¢* + 4bc + b* + 1 — 3be — 3b* = (2¢ + b)? + 1 — 3be — 3b*.
Bammmmiioch momitury, mo qucao (2¢ + b)* + 1 ne moxe gimuTHCH Ha 3.

3. Harypasbni 4ucia, gKi MaloTh HelmapHy KiJIbKICTb JIJIbHHUKIB, modapOyBaan B KOBTHIl KOJIp, a
HaTypaJbHI 9UCIa, 9Ki MAIOTh apHY KUIBKICTh JUILHUKIB, B OJIaKUTHHUI. Y1 icHye Take HaTypaJbHE THCJIO
@, MO BCi Yucya BUMVIALY an + 1, n > 1 MaloTh OJuH KOJIip?

Pose’sazo0x. 3po3ymiso, 1m0 HeNnapHy KiJbKiCTh JIIBHUKIB Ta YKOBTUN KOJIP MaTUMYTh TOYHI KBaJIPATH
it jiuIe BOHU. 3a IUIIIIOCh 38y BAXKUTH, 10 KBAIPATH YACET He MiCTATh apuMETUIHOI IIPOrpecii, a KoKHa
nporpecist an + 1 micruth kBajgpatu. Cupasii, upu n = a + 2 maemo an + 1 = ala+2) + 1 = (a + 1)

Bidnosiov: He ichye.

4. Ha croponax AB ta C'D napanenorpama ABC'D Binmituiaun toukn E ta F BignosigHo. Ha itoro
maronasnsax AC ta BD subpamun touku M ta N takum unxoMm, mo EM||BD ta FN|AC. Josecrn, mpo
upsmi AF, DE ta M N 1niepeTuHatoThCsl B OJIHii TOYII. B C

Posé’azox. Hexait O — touka neperuny AF 3 DE. Toxi tpukytauku AAOFE
ta AFOD noni6ui, AO/AE = FO/FD. Ockinsku ZEAM = ZACD = ZNFD, F
LAEM = ZABD = ZNDF, to tpukytHuku NAEM ta AF DN Takox mo/Ii- 5

6ui 3a gsoma kKyramu, AM/AE = FN/FD. Tomy ZAMO = ZNFO 1a A D
AO/AM = FO/FN. Orxe, tpukyrauku NAAOM ta AFON nonioui, ZAOM = ZFON ra touku M, O
Ta N JiexkaTh Ha OJTHIN TPAMIIi.

5. Kurituaku fomku 7 X 7 3aHyMepOBaHi B JesIKOMY MOpsiIKy uncgamu Bia 1 g0 49. Ha omriit 3 mux Kti-
THHOK CTOITH (pilKa. 3a OIUH XiJ JO3BOJISIETHCS IEPECYHYTH 11 BJIIBO, BIIPABO, BIrOpy ab0 BHU3 Ha CYCIJIHIO
KJITUHKY, siKa Mae OLIbInuii Homep. Yu 3aBxK 1 MOXKHA a) IMOoHAG1IbIIe 3a 28 X0/iB, 6) MmoHabLIbIIe 38
30 xo/iB ojiepKaTU MO3UIIIO, B AKiil (DIMIKY BxKe He MOXKHA IIePeCyHyTH !

Posé’asox. a) Hexail kiiTHHKE 3aHyMepOBaHi K Ha JIBOMY MaJsfoHKY (dncia Bif 1 mo 18 poscraBumo
JIOBLIBHUM 9nHOM) Ta (illlKa y MOYaTKOBIH 1mo3uriii croiTh Ha Kiituaii 3 HOMepoMm 19. Tosxi BoHa Oye
MIOCJTIZIOBHO TIEPEXOJINTH BIIMOBIIHO TpaBuaaM y KITUHKH 3 HOMepamu 20, 21,..., 49, a Tomy Taki 1e-
pecyBanHst Oy/yTh TpuBaTu He MeHine sik 30 Kpokis. 6) Po3B’s130K € aHAJOrIYHUM JI0 PO3B'A3KY MYHKTA
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a) 3 BUKOPUCTAHHIM MPABOIO MAJIOHKA. ZKINO crovyaTky (ilnka cToiTh Ha KJIITHHIN 3 HOMepoM 17, To Ti
nepecyBaHHs Oy/yTh TPUBATH HE MEHIIe K 32 KPOKH.

25| 26| 27 41| 42| 43 43| 44| 45 17| 18] 19
24 28 40 44 42 46| 47 20
23 29 39 45 41| 40 48 22| 21
22 30 38 46 39 49 23

21 31 37 47 37| 38 24| 25
20 32 36 48 36 32| 31| 30 26
19 33| 34| 35 49 35| 34| 33 29| 28| 27

10 kJiac

1. HarypaJsbHai unciia, 9Ki MaloTh HeNapHy KiJIbKIiCTb JIJIBHUKIB, modapOyBan B XKOBTUI KOJIP, a Ha-
TYpaJIbHI YuC/Ia, 9Ki MaloTh HapHy KiJIbKICTDb JIIbHUKIB, B OytakuTHuil. Yu icHye HeckindeHna apudmMeTndna
[IpOrpecis, AKa MICTHUTh YUCJIa JIUIIE OJIHOTO KOJIHOPY

Pose’saz0x. 3po3ymiso, 1m0 HenapHy KiJbKiCTh JIBHUKIB Ta YKOBTUI KOJIP MaTUMYTh TOYHI KBaJIPATH
Ta juire Bouu. Yucia 4n + 2 yTBOPIOIOTH apupMeTHIHY MIPOTrPECciio Ta HE € KBaJ[paTaMu, TOMY BCi BOHH
MalOTh HapHy KiJIbKICTh JIJbHUKIB Ta OJIJAKUTHUI KOJIP.

2. PosB’a3atu HepiBHICTD cos 3T + 2 cos2x + 3cosx + 2 < 0.

Posze’sasox. Ockinbku cos 2x = 2cos? x — 1 Ta cos 3z = 4 cos® x — 3 cos x, TO HepiBHICTL HabyBa€ BUTIAILY
4cos?x(cosx + 1) < 0. Ase cosz + 1 > 0, ToMy HepiBHICTb Ma€ Miclle JIIe y BUNAJKY PiBHOCTI, TOGTO
pu cosx = 0 abo cosx = —1.

Bidnosiov: x = 5 +km, k € Z; x =7+ 2nmw, n € Z.

3. Hexait dpyukiig f Bu3HadeHa Ha MHOXKWHI HATypaJbHUX duce], HaOyBa€e HATypPAJbLHUX 3HAYEHb Ta
npu Beix n > 1 3agoBosbuse ymoBy 2 + f(n+ 1) = f(n) + (n + f(n))2 Hosectu, mo skmo f(1) # 1, To
f(f(1)) minureesa ma f(1) + 1.

Pose’azox. Moznauumo a, = f(n) +n. Tomi ap1 +1=n+2+ f(n+1)=n+ f(n) + (n+ f(n))* =
=a,+ a2 = ap(a,+1) = apnan_1(an_1+1)=...=ana,_1 ... a;(a; + 1), a orke npu Bcix n > 1 uucyo
ant1 + 1 gimurecs va ap. Ane f(1) > 1. Tomy ayqy +1 = f(f(1)) + f(1) + 1 gimurses va a; = f(1) + 1,
3BIJIKU 1 BUIJINBAE TBEP/KEHHS 3a,/1a4i.

4. B rocrpokyramit TpukyTHUK AABC' Brmcane KoJio w, sike oTuKaeThest croponn BC B Touni K. Ha
npsamux AB ta AC Bubpasm Touku P ta () BijgnosigHo tak, mo PK 1 AC ta QK 1 AB. Tloznauumo M ta
N roukn neperuny K P ta KQ 3 kosom w. Hosecru, mo sximo M N||PQ, to AABC piBHOGeIpeHmii.

Pose’sazox. Hexait S, T — Touku j1oTuKy Koja w 3i croponamu AB ta AC
BijrroBiiHo. BHACTIIOK CIIIBBIHOIIIEHHST MiK CIYHOIO Ta JOTHYHOIO i mapa-
senabaocTi M N ta P(Q) Mmaemo

PS PK-PM PK ’
= = 5 Y
QT  VQK-QN QK Sk
Takoxx momitinmo, mo /SPK = /TQK = 90° — ZBAC. Orxe, x

rpukytaukn ASPK ta ATQK mnoxioni, /PSK = ZQTK. /
Toni /STK = /PSK = /ZQTK = /TSK, a orxxke SK =TK. <A
Ockinbkn /BKS = /ZKTS = /ZKST = ZCKT, 10 MaeMo
piBaicTh TpukyTHUKIB ABK S = ACKT 3a cTOPOHOIO Ta JIBOMa
kyramu. Tomy BS = CT Tta ocratouno AB = AS+ SB =
= AT +TC = AC. P
5. B megaxux KJITHHKAX JOMIKA N X N, N > 3, CTOITH 10 oxHili Midi. HazpeMo Barowo KIiTHHKH KiJIbKICThb
MiH B Hiifl Ta cyciyjiHiX 3 HelO K/ITHHKAX (KIITHHKE € CyCILHIMHU, $IKIO MAIOTh CILIbHY BepimHy). Ha
MIOYATKY I'PU BEJLYUUl JII3HAETHCS [IPO PO3TAITYBAHHA MIiH Ta MOBIIOMJISIE€ TPABIIIO BAT'y JICAKUX N KJIITUHOK
3a BJIACHUM BHOOpOM. ['paBerh Mae i KOXKHOI KJITUHKH JIONIKU CKA3aTU UM € TaM MiHa. ZKIo BiH Jjisd
JIeTKOl KJIITUHKHN KazKe Tle HEBIPHO, TO MPOrpae, a gKIO BIPpHO, TO BeIYUHil MOBIIOMJIAE oMy Bary i 1€l
KJITUHKHA. YU MOXKe TpaBellpb JI0 M0YaTKy I'PU TaK JIOMOBUTHUCDH 3 BEIYUNM, 10O TOYHO HE MpOorpaTn’




Pose’azox. CriodaTky MOKaxKeMo, 10 BeIYIHil MOKe MMOBIIOMUTH I'PABITIO iH(MOPMAIIO PO PO3TaIIly-
BaHHS MiH B HUXKHBOMY PSJIKY Ta JIIBOMY CTOBIYUKY JIOMKH. Hexait B yrBopeHOMY HUMU KYTi ¢ MiH.
1) gaxmo ¢t < n, TO Bejydnii MOBIIOMHUTHL T'DABIO Bary KJITUHOK 3 MiHAME Ta, *
MOZKJIMBO, JIeIKUX KJITHHOK 033 KYyTOM, CepeJl IKHX HeMae KJIITHHKH (k).
2) Ko ¢t > m, TO Bejydnil MOBIOMUTH IPABIO Bary KJITHHOK 0e3 MiH (X Imo-

2

HafibiIbIIe N — 2) Ta JAedKUX KJIITHHOK 103a KyTOM, OJIHA 3 sIKHX — KJITHHKA (). 1

Ko rpaBerb 3Ha€ PO3TANTyBaHHS MiH B 3a3Ha9eHOMY KYTi, TO BiH MOKe BITHOBUTH DPO3TAIIyBaHHS
Beix min. Crpasi, 3a aucaoM B Kiitummi (1) Bin 3Hadiie 9 € MiHa B K/ITHHI (2) Ta aHAJOTIIHO BU3HAYUTD
YU € MiHM B IHIIAX KJITHHKAX, PyXalo4luCh 3/1iBa HAIIPABO Ta 3HU3Y BLODY.

11 kJiac

1. JHopora mixk micramu A Ta B crowarky iizge g ropy, a moTiM Taky caMo Bigcradb B ropy. Moro-
IUKJICT 1€ IMiJ] Topy BJABiYI IIBMJIINIE, HiK B Topy. Ko BiH mpoixaB Bech IIIAX, TO BHSABHUJIOCH, IO Ha
neprri 100 KM MIgxy BiH BUTPATUB y MIBTOpa pa3u MeHIIe 4acy, Hi2k Ha octanni 100 kM. fka Bijgcranb
MixK mictamu A ta B?

Posé’asox. Ilosnauammo BigcTanb MizK MicTamMu 2S5 KM, TOJI MOTOIMKJIICT 1/ CIOYaTKy S KM IIiJT TOPY,
a otiM S kM B ropy. OdeBuno, 1mo S < 100, 60 inaxmre Ha nepiri 100 KM MIIXy 3HaI00UI0CH ON BB Ui
MeHIIe yacy, HizK Ha octaHui 100 kM. [losHaunmMo mBUIKICTH PyXy B IOy v Ta CKJIAJIEMO DIBHIHHS:

3(8 100—5) S 100-S5 . . . .
— | —+——— ) = —+ ——, 3Bigku S = 80, a Tomy BijcTanb Mixk MicTamu 160 KM.
2\ 2v v v 20

Bidnosidv: 160 k.

2. Po3B’a3atu piBHAHHSA 215" — 48"

Posé’azok. Maemo 24° = 228 48" — 9. g5, 928" — 935"+1. 9. g7 — 3. 57 4 {. 3. ) +(3) =2
JliBa yacTuHa OCTAaHHLOI'O PIBHAHHA MOHOTOHHO CI&JIa€, TOMY PIBHSHHS Ma€ MOHANWOLIbINE OJUH KOPiHb.
Jlerko 6aunTn, mo x = 1 3a/10BOJIBHSIE YMOBY 3a/1a49i, a TOMY Te €IUHUN PO3B’s30K. Bidnosidv: v = 1.

3. Hexait O — menTp KoJia w, OMUCAaHOI0 HABKOJIO TOCTPOKyTHOrO TpukyTHuka NABC, W — cepeauna
Tiel gyru BC' koJa w, 1m0 He MicTuTh TOUKy A Ta H — Touka neperuny Bucot Tpukytauka NAABC. Suaiitu
kyT LBAC, axmo WO = WH. B

Poss’azox. Binknmagemo na npomeni HA Binpisoxk DH = R, ne
R — pagiyc ommncanoro kosia AABC. Ockineku OW 1L BC, AX 1 BC
ta OW =WH = DH, to DOWH — pomo, OD = R. Tomy D €
TOYKOIO MIEPETUHY KoJia w 3 nmpomeneM HA, tob6To Touku A Ta D M
cuinagaots, AH = R. Ockiibku O € TOYKOIO MEPETUHY BUCOT
TPUKYTHHUKA, YTBOPEHOTO cepeHiMu JiHigmu Tpukytauka AABC, To

H
OM = %AH = %R, e M — cepenuna BC. Orxe, B upamokyTomy — A(D)

tpukytHuKy ABOM maemo OM = %OB ta LBAC = %ABOC = B
= /BOM = 60°. Bidnogidv: ZBAC = 60°.

C
4. Jlig popaTHUX ducesl T, Y, 2 TaKux, Mo Ty + xrz + yz = 1, JIoBecTH HEPiBHICTH
.1'3 + y3 + 23 S (l‘ + y + Z>3
14+9y%xz 14+ 922yx 1+ 922yz — 18 '
Pose’asox. [loznauumo S = 7 +g;2m +7 +g;ym +73 +9Z;yz. Toumi 3a nepisuicTio Kormi-bByHsakoBcbKOTO MaeMo

S+ (34 9(yPrz + 2Pyx + 2?yz)) > (2% 4+ ¥ + 23/2)2. 3a HepiBHICTIO TPLOX KBaIPaTiB

2
3+9(xy-yz+az-2y+az-yr) <3+9- (xy+y§+xz) s

(x3/2+y3/2+z3/2>2
6

Tomy S > . Hapemrri, 3a nepismicrio €ncena g omykiiol dynxmii f(z) = %2 maemo

otytz)3/2) >
oo @y ) (BEE")  @ryrey
- 6 - 6 N 18 ‘




5. Y Kupura ta Medosia € ennukoneisd 3 n ToMiB, 3aHyMepoBanux uducjamu 1,2, ... n. i Tomn
CTOATDH Ha IOJIAI He 000B’SI3KOBO y MOPSIJIKY 3pocTaHHs HoMepiB. Kupuio paxye KijibkKicTh K 1map TOMIB,
y SKHX TOM, IO CTOITH JiiBilne, Mae Oiibimuit Homep. Medoiit 110 KOXKHOTO TOMa, 3HAXOIUTH MOJLYJIb
PI3HHII HOMepa ILOTO TOMA Ta HOMepa MICIid, Ha gKOMY BiH CTOITh, Ta obumcaioe cymy M oTpuMaHux
yucesi. Hanpukiag, npu posranryBansai Tomis 2, 3, 5, 4, 1 maemo K = 5, 60 HelpaBUJIbHO CTOATH ITapu
tomis (2,1), (3,1), (5,4), (5,1) Ta (4,1), B Toit wac sk M = |2 —1|+|3—2|+|5—3|+ |4 —4|+ |1 —5] =8.
a) Jlosectu, mio 1pu Oyjb-gakoMy po3rarnysanui Tomis K < 2M.

6) /losecru, 1o SIKIO TOMU CTOSITH HE y TOPSIIKY 3pOCTaHHsi HoMepiB, To K > M + 1.

Poss’azox. ByneMo BIOPSIKOBYBATH TOMU PI3HUMU CIIOCOOAMMU.

a) BizbMemo ToM 3 HAMOLIBIIIM HOMEPOM cepeJt THX, sIKi I1le He 3aifHsIN CBO€ MicIie, Ta Oy/1eMo MiHATH HOro
MiCIIIMU 3 CYCiJIHIM cIpaBa IIOKH BiH He cTaHe Ha cBO€ miciie. [loTiM TakuMm caMoO 9MHOM TEepPeMiCTHMO Ha
oTpibHe Micte HacTyIHuit ToM i1 Tak jaJji. [Ipn KoxKHiil mepecTaHOBIN Tapu CyCiAHIX TOMIB MU 3MEHIITYEMO
K piBaO Ha 1 3a paxyHOK came i€l mapu, 00 mepecTaBseMO HalpaBo OiIbImii 3a HOMepoM ToM. [Ipu
IIePECTaHOBIIl JABOX CYCIIHIX TOMIB MU JIJIsl IIUX JIBOX TOMIB MIHAEMO 1X BiJICTaHb Bij| ¢BOIX Micib Ha 1. Tomy
M moxke 3MeHIUTHCA wWoHnatibiavue wa 2 Ta aucio 2M — K ne samenwyemovcea. [loroprorodn onucani ii,
MM IPHUHIEMO JI0 IPABUIBHOIO PO3TAIYBaHHA TOMIB, g dKkoro K = M =0, a otxke 2M — K = 0. Tomy
1 771 TovaTKoBOro posramryBanndg 2M — K > 0, 2M > K.

6) Posrisinemo Jiesike po3ralllyBaHHs TOMIB, siKe He CIIBIAJAE 3 IPaBUJIbHUM. BubepeMo ToM, sKkuii Mae
HaiflMeHIIINT HOMep 3 yCiX, dKi IIe He 3aliHaIu CBOE Micie. be3 oOMexKeHb 3arajbHOCTI Oy/IeMO BBarKaTH,
o 1eif Tom mMae HOMep 1 Ta cToiTh Ha a-Mmy Micmi. Cepend ycix TOMiB, IO 3aiiMalOTh Micig 3 1-ro 1o
a — 1-Te, Bubepemo ToM ¢ 3 HalbiIbIMM HOMepoM. Hexait BiH cToiTh Ha b-my wmicti, b < a. [Tominsemo 11i
tomu Mmictigmu. [Ipu npomy M 3menmmrbes na 2(a — b), ockibKu 3 BUOOPY TOMY ¢ BHILTHBAE, 10 i > @,
TOOTO 00MBa TOMU HAOJMMKAIOTHCS 0 CBOIX Micib Ha a — b. Hucmo K mpu 1iboMy 3MEHITUTHCA PIBHO HA
2(a — b) — 1 3a paxyHok napu (7, 1) Ta map, ski yroproBaju 1-if Ta i-uit Tomu 3 ycima b — a — 1 Tomamu,
o cTOATH Mik HuME. OTKe, HA KOKHOMY Kporii aucyio K — M 3mentnyerbest Ha 1. OCKiJbKE 3a JIeKiIbKa
KPOKIB MU OTPUMAaEMO TpaBujibHe po3tamtyBanusd 3 K = M = 0, To JyId MOYaTKOBOTO PO3TAIlYBaHHA
K>M+1.
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