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7 KJ1ac

1. Yu icHye mapa mpaBUIBHUX HECKOPOTHHUX JIPOO0iB, PI3HUI SKHX JOPIBHIOE iX JTOOYTKY 1
3HaMEHHUK OJTHOTO 3 siIkuX nopiBHIOE 20197 fkio icHye, TO 3HAWIITh MPUHANMHI JBI Tapu
TaKuX Jpo0iB.

1 1

. L1 1
Bionogios: Ta 530751 5030"

2018 2019

s ' . 11 _ 1 _1.1
Pos3e¢’azannn. OCHOBOIO PO3B'SI3aHHS € POCTHH BAKT, IO -+ — —=5 = — (D) —n nil

2. 3 toukn O mpoTH pyXy TOJUHHUKOBOI CTPIIKU MpoOBeaAeHI N A A,
npomeniB OA, OA,, ..., OA,, npu mpomy ZAOA, <180° [lns o
SKOTO HAWMEHIIOro N MOIJIO TakKe CTaTHCS, IO cepea KyTiB 30°,” /150/A2
ZAOA; , 1<i< j<n Oyne mapa xyTiB BemmuuHO0 60°, mapa /’
KyTiB BennunHOI0 45° Ta mapa kyTiB BenuuuHoo 30°. oz 30°
(Pyonvos Bozoan) O A
Puc. 1

Bionogios: N=5.

Po36’azanna. Cniouatky nokaxemo, mo N =95 ymoBy 3am0BonbHse (puc. 1).
[IpunmycTuMoO, 10 TAKOTO MOKHA JOCATTH, NPOBiBIIM, Hanpuknan, 4 mpomeHni
(puc. 2). Toai ychoro Mix IPOMEHSMHU YTBOPIOEThCS O pizHuX KyTiB. Takum
YUHOM, AKOM YMOBA 3aJI0BOJIbHANACS, TO cepej LUX O KyTiB OyB OM Bech

nepeniyeHuii Haoip. Ane HaAOLTbIIMIA KyT ZA10A4 axuo nopisHioe 60°, To
JPYroro Takoro KyTa BXKe He MOXKe OyTH. A SKIIO LA10A4 <60°, to Tam He
ICHyBaTUMe KYTiB, 1110 IOPiBHIOIOTh 60° . ko x ZAlOA4 >60°, To MPOCTO

HE BUCTAYUTh Pi3HUX KYTiB, 1100 OyJIM Tpu Napu 3aJJaHUX KYTiB.

3. 3HalaiTh cepenne apudMeTUYHE YCiX I ATUIU(PPOBUX YHCEII, IO
MaroTh TaKl BIACTUBOCTI:

e yuco mae Bunsn ab0cd , To6To TpeTs nudpa JopiBHIOE HYIIIO;
e yci nudpu pizHi;
e yycno ab0cd, a Takox uncio dcOba mginsTecs Hawino Ha 7.

(Pyonvos bozoan)

Bionogion: 55055.
Po3e’azanns. Tepenumemo ymoBy 3aaaui Takum unHoM: ockinbku 1001 pinutees mauino ma 7, To

abOcd =1000-ab +cd =1001-ab+(cd —ab) : 7 = (cd —ab) : 7
— 10(c—a)+(d—b):7 = 3(c—a)+(d—b):7.
Ananorizro 3(d —b)+(a—c) : 7. Taxum unsom 3X + y= 7K Ta 3y+X= 7N = Ox+3y = 21K
= 8x= 7(3k — |) —> X : 7, aHanoriuo y : 7. TakuMm e ngi napu udp, cepea AKUX HEMae HYIIB,

pisHMIS MiX skuMH KpaTHa /. Takmx map nBi (8, l) Ta (9, 2), 3po3yMmisio, IO Tapy (7, O) HE
posrisgaeMo, 60 Tam € mudpa 0, sxa Bxe npucytHs B uucrni. Ternep 6a4uMo, 10 TAKMX YUCET YChOTO BiCiM:
12089, 19082, 21098, 28091, 89012, 82019, 98021 ra 91028 i ixue cepenne apupmeTnune
nopisaroe 55055.
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4. 3anana Oina gomka 6x2019. Auapiii Ta ApceHiil rpaloTh B TaKy I'Py: BOHHM MO uep3i
(po3mounHae AHppiii), mepedapOOBYIOTh OAHY OUTy KIITHHKY 1x1 B YOpHUU KOJIip, mpu
IbOMY HE MO>kKHa (hapOyBaTH B YOPHMIA KOJIp KIITUHKY, SIKIIO MICTS I[bOTo Oyne ICHyBaTH
kBajpaT 3x3, B AKOMY CTaHE 1Bl 4OpHi KITHHH. [Iporpae Toil, XT0 HE MOXeE 3pOOUTH CBIl
Xi1. XTo mepemarae npu NpaBUIbHIN Ipi 000X?

(Hixonace Apceniti) P

Bionogios: Tlepemarae ApceHiii. X
Po36’azanna. Ilokaxemo, 10 ICHY€E CTpaTeris, MpH Kk ApceHiil 3aBXau
MO>Ke 3pOOUTH XiJ, SKIIIO CBiK Xi1 3poOuB AHpiid. Po3i6'emo yci KiIiTHHI Vv
Ha OpyoicHi napu, 1Bi KIITHHA 1x1 yTBOPIOIOTH IPYKHIO Tapy, SKIIO
BOHHU PO3TAIlIOBaHI B OJJTHOMY CTOBITYMKY 1 MK HUMH PO3TAIIOBaHI PiBHO Y
nBa iHmmx kBaapatu 1x1. Tonxi micns xomy AHApiss ApceHild XOIHUTh B
KJIITHHY, IO YTBOPIOE JPYXHIO Tapy 3 KIITHHOK, 5Ky BOCTaHHE
nepedapOyBaB AHapiil.

[Toxaxxemo, 110 ApceHiit 3aBKIu MOXke 3poOuTH cBO€ nepedapOyBanHs. ko AHpiil 3adapOyBaB aeaky
kmituny P, o kmitmna V , mo yreoproe apyxknro mapy 3 P — 6ima. Kpim Toro, SIKIIO IpUITYCTHTH, IO
knituaky V' He MoxkHa 3adapOysatn, 60 icHye iHma 4opHa KIiTMHKA Y B JeSKOMy KBaapaTi 3X3, 110
JIOTHKAETHCS 10 HMKHBOI Y BEPXHBOI CTOPOHM 3aJaHOr0 NMPAMOKYTHHUKA, SKHM MicTUTh Kiitury V , TO
aHaloriuHmii kBagpar 3X3, IO TAKOX JOTHKAETbCA 10 HUKHBOI UM BEPXHHOI CTOPOHM 3aJaHOTO
NPSMOKYTHUKA, Ma€ MICTUTH JIBI YOpHI KJIITHHH, OfHA 3 skuxX P, a apyra — wiituHa X , IO yTBOPIOE
JPYKHIO TIapy 3 KIiTHHOW Y (puc. 3). TBep/KEeHHS TOBEICHE.

Puc. 3

3.1. HarypanbHi uncna @, b, ¢, d 3amoBonmbusaoTs yMoBy a<b<c<d. Yu Moxke HaliMeHIIe

CHIbHE KpaTHE Yncel d Ta b OyTh OUIbIIMM BiJl HAMMEHIIOTO CIUTFHOTO KPATHOTO Yrcell C
Ta d.

Bionosios: Tak, Mmoxe.
Pos36’azanns. BuGepemo, Hanpukian, B skocTi Menmumx uncen a=8, B=9, roxi [a; b]=72. 3po6umo

TakK, 1100, HAIIPHUKIIA], [C; d] =50. Jlnst bOro 10cTaTHRO ix BuOparu Tak: C =10, d =25.

4.1. V Bupazi £1+2+3+...+2018 Anpapiii oOupae 0JIMH 13 3HAKIB NEPe] KOKHUM YHCIIOM.
CKUIbKM PI3HUX JIOAATHUX 3HAYEHb MOXE MPU LBOMY BHUTH AK pe3yJbTaT OOYHMCIICHHS
3HAYEHHA 3 OOpaHUMH 3HAKaAMU?

Bionosios: yci nenapui snauenns Bin 1 no 1+2+3+...+ 2018 = % -2018-2019=1009-2019.

Po36’azanna. 3po3ymisno, mo e unucio He Moxe npuitMaty 3Hadenns 0, ockinmbku tam 1009 menmapuux
grcen. [lokaxkemo, IO II€¢ 3HAYEHHS MOKe OyTH Oyap-KAM HemapHuM umcioM Bix 1 1o
1+2+3+...+2018. Hdiiicuo, ans uporo GepeMo JOBiIbHE YKCIIO. 3HAXOAUMO 3J1iBa HANPABO MEPIIi IBA
CYCiIHi 3HAYEHHS, Y OHOTO 3HAK — , y iHImoro — 3Hak "+'". MiHseMO IIi 3HAKH i 3HAYEHHS 3MEHIIUThCA Ha
2. Jlna mepmoro kpoky 3 Bupaszy '+1+2+3+...+2018" 3pobumo supas "—1+2+3+...+2018",
Akuil Ha 2 MeHmwid. Jlami 3a alropuTMOM OTPHMYEMO IIOCIIIOBHO yCi umcia, mo MeHmn Ha 2 . Komwm
orpumaemo Bupas +1—2—3—...—2018", t106T0 anropurM He mpamrOE, OTPUMYEMO OCTAHHIM
Halimenmmii Bupas  —1—2—3—...—2018".

& KJIac
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1. Po3ristHeMO Ha JekapToBii miomuHi cykynaicts npamux Y =(K+n)x+(k—n), ne k, n —

TOBUTRHI 1T yncaa. Yu iCHye TOYKa 3 MUTMMH KOOpJIWHATAMU, Yepe3 SIKy He MPOiae Ko IHa
3 TaKUX MPSMUX?

Bionogios: icuye.
Pose¢’azanna. PosrnsHemo 3nadenns X =1, Toxi BiAmOBimHI OpAMHATM TOYOK, WO JIEXKaTh Ha YCix
moxctuBux npamux maiots 3uadenns Y = (K+N)+(K—Nn) =2k — nmapue. Takum umnom, uepes Touky,

HaIPUKJIIA], (:L 1) HE TIPOiiJIe ’KOJIHA TaKa MpsmMa.

2. Ha pommi 3anucane uncino 2019. Kara ta Mukona no yep3i (po3nounHae Kars) poonarsb
Taki XOJIW: BOHHM BHOHUPAIOTh Oyab-skui AinbHMK O 3amucaHoro Ha jgommmi ywucia N i
3anKcyroTh Ha gomi 3amicth uncia N umcno N —(2d —1), axmo BoHO € HaTypaabHHM.

[Iporpae Toil, XT0 Hamuiie Ha AoWIl 4yucio 1. XTO MOXE MEPEMOTTH B Il Tpi, SKIIO
KOKHHM MParHe nepeMorTu’?
(Mopo3 Muxkona)

Bionoegion: Kars.
Po36’a3annsa. CriouaTKy MOKa)Xemo, 110 MICIs KOXKHOTO X0y Ha JIONIII 3aITUCYEThCSI HATYPaJIbHE YUCIIO, 10
MeEHIIIE 3amucaHoro. Te, 110 BOHO MEHIIE 1 IiJIe — OYEBUIHO. A Te, 110 BOHO JOJATHE — BUIUIMBAE 3 TaKHX

mpoctux ymoB: N=dD = M=N-(2d-1)=dD-2d+1=d(D-2)+1>1, ockimeku mupu
d < N maemo, mo D > 2. Takum 4iHOM 3a CKiHUEHHY KiJIbKiCTh KPOKIB Ha oM Oyze 3amucanoro 1.
Jani mpocto mobaynmo, 110 Miclisd KOXXHOTO XOAY 3MIHIOEThCA MapHICTh 3amucaHoro uucna. Ilicna xomy
Kari, sika po3no4ymHae Ha JONILI 3aIUCYIOTHCS TMapHI 4uciia, a micis Xoay Mukoim — HemapHi. 3 BUIIE
IPOrOJIOLIEHOr0, caMe Micis X0y Mukonu Ha gomni 6yze 3anucadoro 1, Tomy BiH i mporpae.

3. YV tpuxytauky ABC Bimomo, mo 2AC=AB 1ta LA=2/B. Y 1bOMYy TPUKYTHHUKY
nposenu OicekTpucy AL, 1 mo3Haumian Touky M — cepenuny croponn AB. BusiBuiocs, 1o
CL = ML. Hosenits, mo £B =30°.

(Xinoko [anuno) A

Po3é’azannn. Ockimeku AL —  Oicekrpuca, TO
/CAL=ZLAB=~/CBA (puc.4). Tomi AALB ¢
piBHOOeapenuM, Bintak LM € #ioro memiaHoro i BUCOTORO.
Tooto ZLMA=90°. Posrnanemo tpukyraumku AML i
ALC. Hexait Tenep C' — mpoekuis Toukn L mwa mpamy C
AC . Toni npsamokytni tpuxytankn AML i AC'L pisni 3a
rinotenysoro i kyrom. Tomi LC'=LM =LC. Ane 8 C
takomy pasi C=C', ockimekm mpoekmiro MoXHa
noOymysatn  emquauM  cnocobom.  Tomi  AABC -
npsaMokyTHuI TpukyTHUK 3 ymooo 2AC = AB, 3 axoi summsae, mo LABC =30°.

4. 3Haii1iTh HATYpaJIbHE YHUCIIO n, VIS IKOTO CIPABIKYETHCS PIBHICTD:
n?=2-(20% +19* +39%).

Bionosion: 2282 .
Po36’azanna. Po3rnsiHemMo Bupas

Xt +y* 4 (x+ y)* =2x* + 4x3y + 6x%y? + 4xy® + 2y*,
TOMy

20 + y* + (X + y)) = 4(x* + 2x3y + 3x%y? + 2xy3 + yH) = (2(x% + xy + y?))?.



3incn g X =20, Y =19 maemo, mo
n? = (2(x* + xy + y?))? a6o n=2(20° +20-19+19%) = 2282.

5. B kmituHkax TaOmuili 3x3 pO3CTaBJICHI HATYypalbHI YHCIIa TakK, IO CymMa 4YHCENI Yy
JOBUIBHMX JBOX CYCIHIX MO CTOPOHI KJIITHHKax € (haKTopiaJioM HaTypaJIbHOTO 4YHCIIA.
JIoBeIiTh, 110 Y I[iii TaOHMIN 3HAKIYTHCS MPUHANMHI 3 PIBHUX YHCIIA.
dDaxmopianom HaTypanbHOro ukciaa N HasupaeThes 100yTok 1-2-3-...-N.

(Hixonaee Apceniir)

Po3é’azanna. Cioyatky 10BEAEMO TaKy JEMY.
Jlema 1.Y 6ynp-aKkoMy KBafpaTi 2X 2 MO)KHA BUOPATH JiaroHaib, Ha sAKiil CTOSTHMYTb J[Ba PiBHUX YHCIIA.

Jlosedenns. PosrnsHeMo HaiibinblIe uMcao y kBaapari 2X 2 i mosHauumo ioro uepes X . Hexail #oro
CYCiJIM MO CTOpPOHAX B IbOMY KBajpaTi 2X 2 mosHaueHi sk A Ta B . 3posymino, mo

BOHM po3TalioBaHi mno jiaronami i sxkmo A=DB, To TBepmxenns nosenene. a b C
Hpunycrumo, mo A > B. Toxi 3a ymosoro A+ X =K!I>B+ X =m!>1, ro6ro
K > m. Ipu mpomy 3posymino, mo M>1 K > 2. Ane toni d|le | f
2(B+X)=2m!>2X > A+ X =k!>k-m!>2m!, r
1 0JiepKaHa CYIEPEYHICTh 3aBEPIIYE JIOBEICHHS. £
Jlema moBeneHa.
Puc. 5

MeTo10M Bil CYIPOTHUBHOTO, HEXail B TaOIMIII 3amucani ynucia a, b, C, d, e, f, g, h, i

(puc. 5). 3actocyemo Jemy s KBagpara 3 unciamu @, D, d, € i marumemo, mo b=d a6o a=e.V
MEpIIOMY BUITAJKY 3aCTOCYEMO IIOCIIZOBHO JeMy K KBaapatis 3 unciamu d, €, ¢, N, a nani no keampary 3
qucIIaMi b, C, €, f . OTpuMaemo, 1110 b=d=hasob=d="f ,abo g=e=cC.

V IpyroMy BUIA[KY 3aCTOCYEMO TIOCIIOBHO JTeMy 10 KBazpartis 3 unciamu €, T, N, 1, a nani no xBagpary
3 qUCJIaMU b, C, €, f. 3HOBY OTpUMaeMo, o a=€e =1 abo Aa=€=C, ado h=f=b.B yCIX BHUIAJKAX

Ma€eMO TPU PIBHUX YHUCIIA.

4.1. Slxe HaiiMeHIe 3HaueHHsS Moxe mpuMarth Bupas X° + X*y? + x°y* + y°, sxmo noGyTok
TIHACHUX Yucen X, Y MOpiBHIOE 17

Bionoegion: 4.
Po36’azanns. be3 0OMeKeHHs 3aralbHOCTI MOKEMO BBaXarTu, 1o yucna X, Y mgoxati. Tomi po3kiagemMo

3a/laHui BHUpa3 Ha MHOXHHUKH (X4 + y4)(x2 + y2) . ITpu HbOMY 3 YMOBH
=y =x'—2x°y?* +y* >0 BHILTHBACE, 1o X'+ yt > 2x%y? =2, aHaIOT 9HO
X2 + y2 > 2XY = 2. TakuM YMHOM HaWMEHIIE MOXKIIMBE 3HAUYEHHS BUpa3y Moxe OyTu 4, a 1e 3HaueHHs

nocsiraetbes ipu X =Y =1,
5.1. 3apaua 4.1 3a 7 kaac.

9 knac
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1. Po3risiHEMO Ha JeKapToBiil mwiowmHi cykymHicts mapabon Y = kX + (K —n)x+(k +n), xe
K, N — noBinbHi mini yncnoa. Yu icHye TOYKa 3 HiIMMHU KOOPAMHATAMH, Yepe3 Ky HE Ipoiie
YKOJIHA 3 TaKuX mapabos?

Bionogios: icuye.

Pose¢’azanna. PosrnsHemo 3nadenHs X =1, Toxi BiAmoOBimHI OpAMHATH TOYOK, WO JIEXKaTh Ha YCix
MOXIJIMBUX IPsAMHUX MarOThb 3HAUYCHHSA y = k + (k - n) + (k + n) = 3k — KpaTHE TPbHOM. Taxkum YHUHOM,

gepes Touky, Harpukias, (1; 1) me mpoiine xoxna Taka mapaGona.

2. B npsamokytHoMy TpukyTHUKy ABC 1oBXHHM KaTeTiB 3aJ0BOJIBHSIOTH YMOBI:

BC =+/2AC. Hosenith, mo meaiann AN ta CM  B3aeMHO MepIeHANKYIISPHI.
(Xinvko /lanuno) A

4
Po3é’azanna. OckuibKH AB - rIII0TEHY3a, TO

ZMCB = ZMBC (puc. 6). 3 inmoro 60ky, AC?=CN -CB,
ockineku  BC = \/EAC ta CN = % BC = % AC. Toxui M

AACN ~AABC. 3sinecu ZCAN =ZABC.  Ortxe, 2
ZAKC = ZACK + ZNAC = ZACK + ZKCB =90°, mo i K

Tpeba Oyno goBecTH.

3. Ha noBriii maneposiii cMyskii 6e3 npo0inis 3anucani N Puc. 6

100 4100 100
TpH Yuciaa 2 37 Ta 57, Tak MmO YTBOPUIOCA

oararorugpose unciao N. ApceHiil cTBEpIKYe, IO MOKE 3MIHUTH OCTaHHIO HU(pPY yucaa
N Tak, 110 yTBOpUTHCS cTemninb uncia 13. Uu npaBuii BiH?

1

(Hixonaee Apceniir)
Bionogioy: Hi.
Po3e¢’azanns. Hexaii Apceniil Bce » Taku 3Mir nmominsatu octanHio uudpy B uucni N, 3amucanomy na
. . k . .
CMYKII Tak, mo Buimio uuciao 13", 11 Aeskoro HaTypanbHoro K . OueBuHO, IO BiH MaB TIOMiHATH

ocranHio nupy umcia, Go sapas Boma 5. Ockimku 27°°=1(mod3), 3'°=0(mod3) ta

5100=1 (mod 3), ix cymu nudp MaroTh Taki camMe NOpiBHAHHA. 3aMiHa ocTaHHboT udpu 5 Ha mudpy |

03HaYae, MO MU 3a MoayineM 3 BigHamu 2 (abo momamm 1) Ta momamu | . Takum umrOM yTBOpEHE umCIIO,

nossaunmo ioro sepes M , nopisrioe | =0 (Mod 3). Ockinsku 13" =1 (mod 3), To nonmcatn mormm

omny 3 madbp: 1, 4 abo 7 . Ocranmsoio madporo wncra 13 wmoxe 6yti 1, 3, 7 a6o 9. Takum wmroM
3TMIIAETHCS PO3TIAHYTH JBA BAPiaHTH.

1 BapiaHT. 13 3aKkiHgyeTbest Ha 1, 1ie OyBae y BUmaaKy k=0 (mod 4) , TOJ1 PO3TJISTHEMO KOHTPYEHIIIT 3a
moayiem 8: M =13 =13% =169 =1 (mod 8). 3Bassmauumo mpu mpomy, mo M =N-4.
N=5=25°=1(mod 8 = M =N-4=5(mod 8) - cynepeunicrs.

2 BapiaHr. 13 3akindyeThes Ha 7 , 1e 6ysae y umaaky K =3 (mMod 4), toxi posrisHeMo koHrpyeHii 3a
monyntem 8: M =13=13%*3-169?1.13=5 (mod 8). Jns uporo Bapianty ocrammboi Hu(pH

M=N+2 = M =3(mod 8) - cynepeunicrts.
OneprkaHi CynepevyHOCTI 3aBEPIIYIOTh JIOBEICHHS.

4. Jlns nopaTHUX 4ucen X, Y, Z TIOBEIITh HEPIBHICTH:



4 4 4 = _

8 8 8
X+1 y +1 z +1>2'(X+E+XJ'
X y z Z Yy X

Po36’sa3anna. CKOPUCTAEMOCS JIeKiTbKa pa3iB HEPIBHOCTSIMHU MIXK CEPEIHIMH:

2 2 2
£x4+i4)+(y4+i4J+(z4+i4)22- X—2 y—2+z—2 =
y z X yo  z° X
2 2 2 2 2 2
e v R et EE N LR

1o i Tpeda Oyno JOBECTH.

5. B kmitunkax Tabmuii 4 x 4 po3cTaBiieHl HaTypalbHI Yncia Tak,
IO cyMa YHCell Y JOBUIBHHUX JBOX CYCIJHIX MO CTOPOHI KIITHHKaX
€ ¢akTopiaJioM HaTypaJIbHOTO uncia. JIoBediTh, 10 y 11 TabIuIll
3HANAYThCA MPUHANMHI 4 PIBHUX YUCTA.

(Hixonaee Apceniii)

Po36’a3anna. Criouatky 1OBEAEMO TaKy JIEeMy.

Jlema. Y Oynp-skoMy KBaapaTi 2X2 MoxHa BHOpaTH AiaroHanb, Ha sKii
CTOSTUMYTb JIBA PIBHUX YHCIIA.

Jlosedenns. PosrnsHeMo HaiibLIblIe YUCIO Y KBagpaTi 2X 2 i Mo3Ha4uMo Horo
yepe3 X . Hexail HOro cyciau 1o CTOpoHax B oMY KBajapaTi 2X 2 Mo3HaveHi
ax A ta B. 3posymino, mo Bonu posramosani no miaronani i asxkmo A= B,
TO TBep/uKeHHs noBeneHe. Ilpumyctumo, mo A>B. Toxi 3a ymosoro

A+ X =k!I>B+ X =m!>1 ro6to K >m. Ipu upomy 3posymino, mo M>1 k> 2.

Ane Toni

2(B+X)=2m!>2X > A+ X =k!>k-m!>2m!,
1 oJiepKaHa CyMEepEeUYHICTh 3aBEPIIIYE TOBEICHHS.
Jlema nosenena.

MetonoMm BiJi CyIPOTUBHOIO, HEXal B TAONIUIII 3anMCcaHl 9ucna &y, a,, ..., dyg,
JUIS SIKMX TBEPJUKEHHSI 3a71a4l He CIIPaBKy€eThes (pHC. 7).
3acTocyemo JeMy Ul KBajapary ¢ 4uciamu dg, d,, dg, dg. bes oOMexenns

3arajJlbHOCTI BBaKaTMMEMO, MO d, = dgs. 3aCTOCYEMO JIeMy JUIs KBaJparTiB C

yucinamu d,, dz, dg, d; Ta dg, dg, dg, dyg.

I Bumamok. d, =a; abo dg =3ayg. Lli BUDagKM aHANOriYHI TOMY BBAXKAaTHMEMO, MIO

a, =g =a;g =X (puc.8). 3 nemu Jui kBajapary dg, &g =X, &3, 44,
AKIO &y3 = X, TO Ma€MO YOTHPH PIBHUX YMCIIA 1 OJEPKAIM CYNEPEYHICTh 3
NPUIYIIEHHAM, IO 3aBepulye JoBefeHHA. Tomy dg =3dy,. AHaNOriyHoO i3
3aCTOCYBaHHI JIEMH JIO KBaapary, ;g =X, &1, dy4, &5 MaTHUMEMO, WIO
dg =a;, =81 =Y (puc. 9). 3anumraeTscs 3aCTOCYBaTH JeMy 10 KBajapary dg,

a; =X, &1 =Y 1orpumacmo, Mo TabIUIA MICTUTh 200 YOTHPH uncaa X,

a, |a, | a; | ay
as | ag | a; | ag
g | dyp| Ayy | dy2
(3| g | 5| g
Puc. 7
a, | x |a; | a
X |a | a | ag
dg | X | dyy| dys
Ay | dyg| di5| dyg
Puc. 8
a, | x |a; | aq
x |a; | a; | aq
Yo X | ¥ |dn
iz | ¥ | dys| dig
Puc. 9
a, |a, | t | a
as | t | a, | ag
L | @y | dip| A1
3| Qg | Qg5 | g




a0o0 4yOTHPH YMCTIa . OJIepKAHA CYIIEPEUHICTh 3aBEPLIYE JOBEJCHHS LIbOTO BUMIA/IKY.
Il Bumagox. a3 =ag; =8y =1 (puc. 10). 3a npunymennsm, ncna { Hemae cepen iHIMX Puc. 10

3Ha4€Hb, TOMY 3 JIEMH Ma€ CIPaB/uKyBaTUCA PIBHICTE: d, = d; = @y = A3, AKa IPUBOAUTH
JI0 CYNEPEYHOCT] 3 MPUITYILIEHHSIM Ta 3aBEPIIYE JOBEICHHS.

4.1. Jlis nomatHux yucen X, Y, Z, 4, b, C, 110 3aJ0BOJBHAIOTE YMOBY: X+ Y+Z= a+b+c,
JIOBEJIITh HEPIBHICTD:
X y z a b Cc
+ + +
a+b b+c c+a X+z X+y y+z

>2.

(Mucax /lanuno)
Po36’azannsa. 3podUMO Taxi OIIHKU
X y z a b c
+ + - + +
a+b b+c c+a x+z x+y y+z
X y z a b c

+ + + + +
a+b+c a+b+c a+b+c X+y+z X+y+z X+y+z
_x+y+z+a+b+c
a+b+c x+y+z

=2.

5.1. Y Bupasi +1+2+2%+2°+...+2%°" Apnpiit o6upac omuH i3 3HAKiB mepen KOKHAM
grcioM. CKUIBKH PI3HUX JIOJATHUX 3HAY€Hb MOXE MpPH I[bOMY BHWTH SIK pPE3yJIbTaT
OOYHCIICHHSI 3HAYCHHS 3 00paHUMU 3HAKaMH?

. . 2018
Bionoegion: 2 .

Po36’azanna. CKOpUCTAEMOCS B1JIOMOIO HEPIBHICTIO!

M =24242% 4. 42" 5142422+ 42"

3BijicH BUIUIMBAE, IO MPU OYyX-sAKi pO3CTAaHOBI 3HAKIB BUNAYTh pi3HI uncia. [ilicHO, SIKIIO MaeMo /Ba
TaKHX BHPA3H, TO JOCTATHHO 3HANTH HANOUIbINY CTEMiHb 2, B sKiil BiIPi3HAIOTHCS TXHI 3HAKU Ta IPHOpaTH
OJIHAaKOBI 4HcClia 3 OUIBIIMMHU cTeneHsAMHU. Toal MaTuMeMo, 10 BHpa3H, IO JMIIWIKCSI — PI3HUX 3HAKIB.

. 2019 . .
VChoro J0/1aTHI 3HAYEHHS BU3HAYAIOTHCS JOJATHHM 3HAKOM mpu 2° . THITI 3HAKH MOXYTh OyTH oOpaHi

. . . . 2018
AOBUIBHUMU, ITPU IBOMY YC1 3HAYCHHHA 6y,HYTI:> AO0JaTHUMHU Ta IOMAPHO PI3HUMHU. ToOTo ix yCbOro 2 .

10 knac

Jx+2 x4l

COS2X+3 COS2X+1

1. Po3B'sKITh piBHSIHHS

Bionosgion: X=0.
X +2 _ C0S2X+3

JX+1 cos2x+1’

dynxuii:  f(t) = —i t>0 ta g(y)= y—j, ye(-L1]. sSkmo tZO, TO MOXHA 3alMCaTH, IO

PosrmstHemMo Taxi [Bi

Po3¢’azanna. llepenuiieMo piBHSAHHS TaKUM YHUHOM:

f(t)= t+2<2 S t1+2<2t+2 < t>0. Hpumpomy T (t) == =2 nume npu t =0.



y+3

Sxmo Y € (=1; 1], o moxua sarmcarn, o g(y):m>2 < Y+3>2y+2 < y<1 Ipu npomy

g(y) =3 =2 nume mpu Y =1.

y+L
TakuM 4HHOM 3a7aHa piBHicTs MommBa nume 3a ymosn f (vX)=2=g(C0S2X), mo B cBoio epry

MOXIHBO Jvie 3a ymoBH, o /X =0 ta C0S2X =1. 3inku oueBuaHO, 110 Bimnosimo € mume X =0,

2. Ha pomi 3anucane uncio 2019. Kara Ta Mukona no uep3i (po3nournHae Karsa) pooiarsb
Taki XOJHW: BOHU BHOHparOTh Oyab-skuil AinbHUK d 3amumcaHoro Ha ol umciaa N, i
sanucyroTh Ha gommi 3amicte urcna N umcmo N —(4d —1), axmo BoHO HaTypaibHE.

[Iporpae TO#, XTO HE 3MOXKE 3pOOUTH XiJ 3a MpaBUIIAMH. XTO MOXeE MEPEMOITH B Il Ipi,
SKIIO KOXKHUU TparHe nepemMortu?
(Mopo3z M., Py6ivos B.)

Bionoegios: Muxoia.

Po36’sazannsn. O4EBUIIHO, IO TICIS KOKHOTO XOAY Ha JIOMII 3alMCYEThCSl HATYPAIbHE YHCIIO, IO MEHIIe
3ammcanoro. Jlam mpocTo moGayuMo, o MIiCsl KOXKHOTO XOAY 3MIHIOEThCS MApHICTh 3alHCAHOTO YHCIIA.
[Ticns xony Kari, sika po3nodynHae Ha JOIII 3aNMCYIOThCS MapHI YKCla, a micis Xoay MUKoau — HemapHi.
Xin He MOXKHA 3pOOUTH JIMIIE 332 YMOBHM, IO HA JOMII 3amucaHe ofHe 3 umcen 1, 2 uu 3. bo ansa ycix
iHmmX umcen 3amkau MoxkHa Bukopuctatd gineEmk =1 i 3amicts umecma N 3ammcarn
N — (4d —1) =N-3. 3ayBakuMoO, 1110 MUKOJIa XOJIUTh, KOJIM Ha JIOMIIII 3aliCaHe MapHe Ynucio. ToMy BiH

MO3Ke ITPOTpaTH JUIIE 33 YMOBH, IO HoMy JoBeieThcs XoauTu mpu uuchi 2. To6ro Kars mana cxomutu
Tak, 00 Ha N0 yTBOpUocs uuciao 2. [ToguBUMOCs IpU AKOMY OCTaHHBOMY Xoi Kati 1ie MoxuBe.
Hexaii Bona BuOpasia qiabHUK d uucna N =dD, Toni mae CHPaBIKYBaTUCS PIBHICTb:

dD—(4d -1)=d(D-4)+1=2 = d(D—-4)=1 = d=11a D=5 = N =dD =5.
TakuM 4MHOM SKIIO Iic/Is XOAy MHKOIM Ha 3'IBUTHCS YUCIO D, TOo BoHa mporpae. [loquBUMOCS 3a SKHX
YMOB MOKE€ 3'SBUTHCS YUCIIO O . 3 aHATOTTYHMX MiPKyBaHb MOKEMO 3aIUCATH TAKy PiBHICTE:

d(D-4)+1=5= d(D-4)=4.

Mo:XIMBi TpH BapiaHTH, 3a AKMX IIiCIa Xoay Mukoau Gyie 3amucaHe YuclIo O i BiH mporpae. Ane JIerko
1106a4uTH, 10 BiH MOYe 3pOOHMTH XiJ| TAKUM YHHOM, IO YKMCIIO D He 3'IBHTHCHL.
1) d=1Ta D=8 = N =dD =8. 3amicrs Bu6opy d =1 Muxonu Bubupac d =2 i 3anucye Ha
nomky unciao N —(4d —l) =8-7=1.
2)d=2T1a D=6 = N =dD =12. 3amicts Bubopy d =2 Muxomu subupae d =3 i 3anucye nHa
momky uncto N —(4d —=1)=12-11=1.
3) d=4T1a D=5 = N =dD =20. 3amicts Bubopy d =4 Mukonnu subupac d =5 i zanmucye na
nomky unciao N — (4d —l) =20-19=1.
Takum ymHOM mepemarae Mukomna. Axmo micns xoxy Karti Ha mommi

sunukae uncio 8, 12 un 20, o Mukona 3amucye Ha gomky uucio 1.
Inakmie, BiH poOUTH aOCOJIIOTHO AOBUIBHI HPUIYCTHMI XOAU. 3a TaKHUX

YMOB TIiCJIst HOTO XOJIiB HE MOKE Ha JIOILII 3'IBUTUCS YUCIIO O .

A

3. Hazsemo npsimoxkyTHui TpukytHuk ABC ocobnusum, axuio
nowkuHu Horo ctopin AB, BC ta CA mimi uymcna, Ta Ha
KOXHIN 3 IIUX CTOPIH € Aesika Touka X (BiIMIHHA BiJ] BEPIIUH
AABC), nns sxoi goxkunu BiapiskiB AX, BX ta CX — mim
yucia. 3HaUAITh TPUHANMHI OJTMH OCOOIMBUN TPUKYTHHK.
(Pooickosa Mapist)

Puc. 11
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Bionogiow: nanpuxnan, AC=48, BC=36, AB=60.

Poze’azanna. Hexaii y AABC npamuii kyr npu Bepmmni C . Toxi mist 10BUIBHOTO TPUKYTHHKA, Y SKOTO
rinoTeHy3a — MapHe YMCIIo, IYKaHOK TOYKOIO € CepeIuHa rinoteHys3u (puc. 11).

Hexaii Tenep BC=an, AC=bn, AB=cn, neN ta a’+b?=c? Hexait Ke AC, N e BC,
CN =bk, CK =ak, k € N. Takum unnom nocrataso, mo6 nimumu 6ymu Bigcrani AN = b/ n? +k?

ta BK = am . TakuM 4MHOM JOCTATHBO, 1100 n% + k2 =m? wis nesxoro me N ta bk < an i
ak <bn.
[in6epemo Ttaki mami: a=3, b=4, ¢=5, k=5, n=12, m=13, 3sizku an=36, bn =48,
ak =15, bk = 20. Maemo Taxi Binpizku:

AC =48, CK =15, BC =36, CN =20, AB=60.

4. Hexaii M Ta N — HaTypaJbHI YKca, IPUUOMY KOAHE 3 HUX HE kpatHe 6. [IpsMokyTHHK
MxN Bukjganmu KBampaTtamu 2x2 Ta 3x3. JloBemiTe, MmO Mell NPSIMOKYTHHUK MOXHA
BUKJIACTH KBaJjpaTaMu MPUHAWMHI OJTHOTO 3 BUAIB 2% 2 ab0o 3x 3.

(Typresuu Eosapo)

Po3é’azanna. Po3rnsHeMO CHOYATKy BHIIQJ0K, KOJIHM OJHE 3 YMCEN HE JIUINTHCS Ha JBa, a IHIIE — HE
AimuThes Ha Tpu. Hexail, He oOMexyroun 3aranbHocti, M — He ginuThes Ha 2, a N — He AiIuThes HA 3, Hp.
oMy M — mupuna, N — BUCOTa MPSAMOKYTHHKA.

3adapbyemo y Temuuii konip psamku npamoxyTHuka MXN 3 momepamu 3K ta 3k +2, K € N (puc. 12).

3adapOboBaHUX PSNIKIB y HAC HEMIapHA KUIBKICTh, a camMe 2[% Nn]+1, romy Beboro 3apapboBaHux KIITUHOK —

HermapHa KUIbKICTb, 00 B psaky [M — HemapHa KUIbKICTb
3adapOoBanux kaiTHH. OCKIIBKY KoxkeH KBaapar 2x 2 1a 3X 3
HOKPUBA€E NapHy KUIbKICTh 3a()apOOBaHUX KIITHHOK, TO Y LIbOMY
BUIIaJIKy BUKJIaJaHHs TIPAMOKYTHHK KBaapatamu 2X 2 Ta 3X 3
HEMOXKITUBE.

3anumaeTbes JUIIE pO3TISHYTH Bunanku, komum M Tta N
O/IHOYACHO KpaTHi 2, a0 3. Aye Toxi MOTpiOHe po3pi3aHHs Ha
KBagpaTd 2X 2 y HepuIoMy BHOAAKy, abo KBaapaTH 3X3 y
JPyroMy BHUIIAJKy OUYEBUIHI.

5. 3maimite yci gojmaTHl yucen X, Y, Z, 1O
3aJI0BOJIBHSIOTH CHCTEMY HEPIBHOCTEH:
(x+1)(y+1) < (z+1)?,
1 1 1 2
(5 +1)(; +1) <(;+D".

(Kyxyw Onexcanop)

Bionosios: (t, t, t) ans nosinpHOrO t > 0. Prc. 12
uc.
Pose¢’azannsa. Jlns 3pydHocti posrisHemo 3Minai a=X+1>1,

b=y+1>1 ta c=z+1>1. Toxi mepua mepiBuicts HabyBac Burmsmy ab < c?, Jpyry HepiBHICTbH
MEPETBOPUMO TAKUM YHHOM, 3 BUKOPHCTAHHAM IIEpIIO]:

B T =
(@a-)b-1) lc-1) U c-1) " Jab-1) (Jab-1)7?
(Wab-12 <(a-D(b-1) < a-2v/ab+b<0 < (Wa-v/b)?<0 < a=b,
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[Ipu 11bOMY pIBHICTP MOXKJIMBA JIMIIE SIKIIO YC1 TEPEXOAM POOJSATHCS 1O 3HAKy JopiBHIOE. Tomy Mae

crpaBKyBaTHCs piBHiCTE: Al = c? & a=b=c < x= y=12.

Anvmepnamugne_poss’szanns. 3pobumo taxy saminy: X =t9°a, y=t9° B, a, B (0, Z). Hexaii

pitika (X, Y, Z) 3amo0BonbHSE yMOBH, T

e

<(z+1)%, R
2 2 = y
) COos” acos” 3 , = CcOSa Cosf3 1> 1 _1] — 1- _1
1 (1. 1 1 1 cosa Cos 3 sinasin S
sinZasin? g \z ’ z sinasing
— 1 N 1 S 1

cosacosf sinasin B cosacosfsinasin B
sinasin f+cosacosf=cos(@—fF)>1 = a=0 = x=Y.
3 cucteMu HepiBHOCTEH MaeMo, 110
(x+1? <(z+1)?, X
1 2 1 2 1
(+D)°<(3+D)°7, S5
110 ¥ /1a€ IIyKaHUu| pO3B'sI30K.
4.1. CxinibKOMa pI3HUMHU CIOCOOAMU MOKHA MOKPUTHU KBajpaT 4 x4, 110 CKJIAIaeThes 3 16

KBaJIpaTUKiB 1x1, m'sThbMa MPAMOKYTHHKaMH 3x1 Tak, mo0 piBHO OAWH KBaapaTuK 1x1
JUIIUBCS HEMOKPUTUM?

Bionosgion: 16.

Po36’azanna. TodpapObyemo kBampatuku 1x1 nBoma crocobamu, siK
ne mokasaHe Ha puc. 13. Ockinpku mpu Oyab-sIKOMY pO3TalIyBaHHI
kBagpaTy 3X1 BiH mokpuBac Mo OAHOMY KBAaAPaTHKy KOXKHOIO
KOJIbOPY, TO HE MOKPUTUM MOKE JIMIIMTUCA JIHIlE OUIMHA KBaJpaTHK Puc. 13
(60 X y KO)KHOMY BHNaAKy o 0, a cipux Ta yopHux 1o 9 ). OgHaKOBi

no3uuii Ol KBagpaTUKU 3aliMaroTh
nuiie y Kyrax kBaapary 4 x4 . Tomy
€ 4 BapiaHTH 3 HEMOKPHUTHM
KBaJAPATUKOM. 3po3ymiio, 10
KUJIBKICTh TOKPHUTTIB JUI KOXHOTO
BHITAJIKY OJIHAKOBA. Heaxko

NOpaxyBaTH, LI0 YCbOTO € YOTHPHU Puc. 14

BapiaHTH (puc. 14). 3HU3Yy

BiZIpi3a€ThCS TOPU3OHTAILHUI TIPAMOKYTHHK 3X1, i MaeMo TpHW BapiaHTH, SIKIIO BiH He BiapizacThes —
MaeMo e OJMH BapiaHT. 3aranoM — 16 BapiaHTiB.

5.1. Jlns nopatHux yucen X, Y, Z, t JOBEAITh HEPIBHICTS:
8 8 8 8
X +1 +1 z7+1 t°+1 X z t
1 +y4 t—Ft— 22-—+X+—+—.
X y Z t y z t X

Po3é’azanna. llepenuieMo HEPIBHICTh TAKUM YHHOM:

u4+ﬁ414+ﬁ)+oﬁ+§444+ﬁ)+a4+ﬁww&+ﬁ)+a“+ﬁ+y4+ﬁ)2

24-(F+3+E+7).
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JI1st KOKHOT Ty’KKH 3p0OMMO TaKi HepeTBOpeHHH'

(x* + 4)+(z +1)>2\/ +2\/ +%24 %%z“—y’(

3BIJIKM 1 BUIUTMBATHME T€, 110 i Tpeda OyJio JOBECTH.
11 kmac

o . . 2C0s2X  cos2x+1
1. 3HailniTh yc1 pO3B'A3KHU PIBHIHHS = , AKIO — 7T < X< 77
6—-3cos3x Cc0s3x+2

Bionoeios: X=0.

. 2C0s2X 6—3Cc0S3X .
Po36’azanna. llepenuineMo pIBHSHHS TaKUM YHHOM: = . Posristnemo Taki nBi

cos2x+1 cos3x+2
bynxuii: f(x)=-2% 1a g(x) =3¢, X € (=L 1]. fxmo X € (-1, 1), To mosxna 3ammcarw, o

f(x)=2 <1 & 2x<x+l o x<1, g(x)=2%>1  6-3x>x+2 < x<1.

X+2

TakuM YMHOM 3ajaHa pIBHICTH MOXKIMBa Jume 3a ymMoBu COS2X =C0S3X=1. Te x came MoxHa
OTPHUMATH, SKIIO MOOYyBaTH €CKi3u TpadikiB BIAMOBIIHUX QYHKITIH.

[Ilon0 ocTaHHBOTO PIBHAHHS, TO Ma€ OJHOYACHO BUKOHYBATHUCS PIiBHICTb:

2x=27K, 1a 3x=21 Kk, €Z = 3 nepmoro pisnsnns maemo, mo X €{-7x, 0, 7}, a 3 apyroro

po3ymiemo, mo Bignosiamo € mme X =0.

2. Y roctpokytHOoMY TpuKyTHUKY ABC, y sikomy AB< AC, Touka M — cepeariHa CTOPOHHU

BC, K — cepenuna samanoi BAC. JloBeniTs, 1110 J2KM > AB.
(Haymenxo I'eopeiit)

Poze’azanns. Hexaii N — cepenmuna croporn AC. 3a ymosor touka K — cepenmna namanoi BAC,
3Ha4uTh (puc. 15):

1(AB+AC)=KC=KN +NC=KN +1AC = KN=1AB=NM.
3 reopemu kocunycis it AKNM  maemo, mio: A
KM2=KN?+NM?—-2-KN-NM -coszKNM =
KM? = 2KN?(1—cosZKNM ) =1 AB?(1+cosZCNM ).
3 TOTO, 10 AABC TOCTPOKYTHHIA, TO
ZCNM = ZCAB<90° = KM?>1AB? mo it tpeda

OyJ10 JOBECTH.

3. PosristreMo tabumiro MxN, m, N> 2 (M psakis, mio

3aHyMepoBaHi umciamu 1, 2,...,M T1a N crosmyukis, B M puc.15 C
o 3aHyMepoBani yuciamu 1, 2, ..., N), sgKa 3amoBHeHa

HatypanbHumu uuciamu. Hexait by — HCK (maiimenmie criiibHe KpaTHE) yCiX 4HCeN, 0
CTOATH B |1-My psaky, 1<i<m, i BusHauumo uucio B — HCJ] (maiOiapmuii CrinbHUi
ninpuuk) uncen (B, b,, ...,b,). Takox Hexait C ; € HCJI ycix umcen, mo cTosTh B ] -My
croBmurky, 1< J<n, ta Buswauumo uucino C — HCK uucen (C, Cy, ...,C,). Un MOXKHa

CTBEpKyBaTH, 1m0 000B's13k0BO a00 B nimuthes nHamino Ha C, abo HaBnaku, C AinuThCS
Hariio Ha B?
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(Pybnvos bozoan)

Bionogios: B ninutees manino na C.
Po36’azanna. Po3risHeMo OBUIBHE MPOCTE YUCIO [), 1 CTENEeHi 3 IKUMH 1€ YUCIIO BXOAUTH Y PO3KJIai Ha

MPOCTI MHOXXHUKH YCIX 4HCeNn TaOnuil. 3aMiHMMO yci 4yucia TaOnuIl UM mokasHukoMm. Hexait temep

tabmuust MXN 3anoBHeHa yucnamMu o i=1Lm, j=1n. Tenep S — ue Haiibinbme 3 4ucen

i, j°
BIJIMOBIIHOTO psinka, Ta B — HaiimeHme 3 yucen ﬂi- Amnanoriubo, y j — ue HaliMEHIIIE 3 YHCEIl
BiANOBIAHOrO cToBNUYMKa Ta I° — Halibinble 3 uucen ¥ i Takum unHOM, uncna B ta I" posramosani B mii

Tabnuii. SIKII0 BOHM PO3TalIOBaHI B OJAHOMY PSAKY 4M CTOBMUMKY, To B >1" 3a moGynosoro. fkmio B
pi3HUX, TO 3HAWAEMO YHMCIO A, IO PO3TAIIOBAHO HA MEpeTHHi cToBmYMKa yucna [ Ta pagka yuciaa B.

Toxi 3a nodynosoro I'< A <B. Ile o3Hauae, mo crenidp yuciaa [ B pO3KIaIl 4yucia B He menmia 3a

anayoriunmii creninp B unci C . Ockinbku P — goBinbue uncio, To C | B.

4. 3angaya 5 3a 10 kiac.

5. Yu icHye 3B’sA3Ha ¢irypa F, 1m0 ckiagaeThes 3 KIITUH 1x1, sika 3a10BOJIBHSIE TaKl YMOBH:
® BOHA CKJIAJAEThCA 3 S KITUH 1x1 1 HE € IPSIMOKYTHHUKOM,;
e Oynb-sSKUH MPSAMOKYTHHK 3aBOUTBIIKH K x S, e K > S MokHa po3pizaTu Ha Qirypku,
110 cHiBnagaiTh 3 F ?

.....

MO>KHA JIicTaTuCA OyIb-SIKOT 1HIIIOT, XOTYM Yepe3 CTOPOHU IHIUX KIITHHOK (BIrypH.
(Hixonaes Apceniit)

Bionogios: tak, icHye.

Po36’azannsa. PosrisineMo (irypy xkymouok, mo CKIauaeTbest 3 Tpbox kiaitun 1x1.
Ha HMX JIerko MOXKHA pO3pi3aTh NPSAMOKYTHHKH 3X 2 sk i 2% 3, a takok 9x5
(puc. 16). Hexaii Temep xoxuuii kBaapatuk 1x1 me mpsamokytnuk 2x 3. Toni
KYTOYOK CTaB HOBOKW (irypkor, sKy Mu W BBaxarumemo sk F (puc. 17), tomi
S =18.

Hazsemo npsimokytauk MX N 2aprum, ko #oro MokHa pospizatu Ha dirypku F .
OueBHIHO, IO AKIIO SIKIWCh MNPAMOKYTHHK MOKHA pO3pi3aTd Ta TrapHi
IPSAMOKYTHHMKH, TO i BiH rapHUi. 3 HaBEIEHUX PO3Pi3aHUX NPSIMOKYTHHUKIB 3X 2,
2x3 ta 9x5 moxna 3aBagku pisHiii opieHTanii 2X3 MOXHa OTPUMATH, IO
rapaumi € npsamokytauku 18x15, 6x6 ta 4x9. Puc. 16

IIposenemo nosenennss MMI. [{na k x18 maemo Taki BumagKu.
k =18, pixemo 18x18 na mricts kBagpatis 6Xx 6.

k =19, ciouarxy Bix 19x18 sinpizaemo 18x15, Toit, mo 3amummses 4 x18 pospizaemo va 1Ba 4% 9.

k =20, pi>xemo Ha mecaTh IpsAMOKyTHUKIB 9x 4 .

k=21, cnouarxy Bin 21x18 sinpizaemo 18x15, roit, mo zamummees 6x18 pospizaemo Ha Tpm
kBajpat 6x6.

Hexaii Tenep rapaumu € yci npsmoxytaukn K x18 mma K > 21. Posrmsmemo
npsvokytank (K +1) x18 . Pospizaemo iioro ma (K—3)x18 rta 4x18.
KoxHuif 3 HUX € rapHuM 3a MNPUIYIICHHSIM I1HAYKUIi abo 3a OYeBHJIHUM
PO3pi3aHHAM Ha iHII TapHi TPIMOKYTHHKH.

TBepaKeHHs TOBEJICHE.

Puc. 17

4.1. ]lns momaTHUX Yucen X, Y, Z, NOOYTOK SIKUX nopiBHIOE 1,
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JOBEJIITh HEPIBHICTD:
X°+2 ye+2 42 (x y z
s t—3  t—3 23— ++—
X y z y z X

Po36’sa3anna. llepenuiieMo JTiBy 4aCTUHY TAaKUM YHHOM:

Cryl e e2(E+ L+ 1),
x>y oz

3 HEpIBHOCTI MK cepeaHIMU

1,1 .1 1
L+l 4+1>33 =3.
x>yt 2 (xy2)°

Tenep 3aBCPIINMO JOBCACHHAA:

x3+y3+z3+2(x—13+%+zi3)2x3+y3+z3+x—13+y—13+zi3+3=

(3 3 3 3 3 3
=(X +%+1)+(y +42+D)+ (27 +5+1) >33 F+3-3\/g+3-3\/;,

1o i Tpeba Oyno JOBECTH.

5.1. Iloniconom Ha3BeMO 3B'sI3HY IO CTOPOHI (Irypy, IO CKIATAETHCS 3 KBAJAPATUKIB 1x1.
Bigomo, 1m0 npsMOKyTHUK, BIAMIHHUW BiJ KBajpaTy, MOXHa po3pi3aTd Ha 8 momapHO
pI3HUX MOJITroHIB. [10/IIroHN BBaXKAaIOTHCS OJJHAKOBUMH, SIKIIO X MOKHA CYMICTHUTH IUIIXOM
3CYBIB Ta I€peBEpPTaHb. SIKy HAMMEHIIY TUIOLLY MOX€E MaTH el NPIMOKYTHHUK?

Bionogios: 26 .

Po36’azanna. TlopaxyeMo KiIbKICTh Pi3HHUX TOMIrOHIB MiHiMaibHOI Tutomti. [Tnommi 1 Takuii mosiroH piBHO
1, mroni 2 TakWii MOMIroH Takok 1, miomi 3 Takux MojiroHiB 2. TakuM YMHOM MiHIMalbHA IUIOIIA
oIl 2 TakKWil TMONIroH Takok 8 moiiroHiB moxe ckiaamatu 1-1+1-2+2-3+4-4=25. Ane toni ue
mae 6ytu npsaMokyTHuk 25 X1 (60 kBagpar 5X5 3a6oponenuii 3a yMoBor). il TAKOrO NPAMOKYTHUKA
OYEBHJIHO, IO BIH MOXE OyTH pO3pI3aHUi JIHIIEe Ha
npsmokyTHHkE K X1 i MaThme momry mosaiiMenme |
1+2+...48=36>25. Takum umHOM HaiimMeHIIa

MoxkauBa moma — 26. Ilpuknax pospizaHHS Puc. 18
npsiMokyTHuka 13X 2 Ha puc. 18. -




