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Minicmepcmeo oceimu i Hayku Yxpainu
Kuiscoxuit nayionanonuu ynieepcumem imeni Tapaca lllesuenka

LV Bceykpaincbka oJiiMmiiajia lOHUX MATEMATHKIB

YMoBM Ta Ppo3B’sI3aHHS 3a/1a4 APYroro JHs

BUIbHUM - HE CTAHE PABOM !!!
He60, po30ypxane XxMapamMu YOpHUMH,
CKporuroe KpoB'to CHITH,

M nyTh mommaroBaHi - ajie He CKOpeHi
B 0iii, 1110 w1 iM 10 CHArW.

Im, uni "I'pagamu” BUpBaHi paHu

B He6o 6e3MOBHO KpHUYaTh,

M, 1110 He 3HAIOTH CTAaXiB, Hi BaraHHs,
3 cMepTIO IUIeYE JI0 IIeYa.

Huni Bu ctanu Ha OUTBY 3 MOHTroJlaMu,
[Ilo Bce HOBKPYX CIIOIEIA.

e xx Bu 6epere Ty cuiy, COKOIUKHU?
MyXHicTb Taka 3BiAKiIA?...

Cunu HepiBHI - Ta 1yx Bari, MoB kpuii,
Bu x 60 - y piaHiM Kparo,

Tum, XTO 3 MEYeM iiJie Ha HAC - HE IPOCTUTHCS
1 micus He Gyze B pao!

Kanytsb y 6e3BicTh KaTu 6€3iMEHHUMH,
Binbnwuii - He cTane pabom,

Mu - i1 CBOiMH BOIOEM 3HAMEHAMH,

3 namu € [IpaBna ta bor !!!

Hamania Kpicman
8 Kjac

8.5. Bimomo, 1o mis uncen @, b, C cnpaBmkyeTses yMoBa: cepene apupMETUUHE YHCEI
a, b nopiBHioe uncy C, T06T0 C=1(a+b), a cepeqHe rapMoHiuHe UKMCEN &, C JOPIBHIOE

quciy b, 10610 b= . Uu 000B’s13k0BO yKcia a, b, ¢ piBHi Mixk co60r0?

1,1
a + C
(Py6avoe bozoan)
Bionoeios: He 000B’SI3K0BO.
) : . __ 2ac :
Po3¢’azanna. TlepenumieMo yMOBY TIPO CEPEIHE TapMOHIYHE: b_—a+c , a Terep CIOAW MiJCTaBUMO
3amicthb C = 22 | matumemo:

2

2a- 2P =p(a+22) < a’+ab=ba+2- < 2a’=ba+b® < (a-b)(2a+b)=0.
Bubepemo, Hanmpukiaan, a =2, 1061 b=—4, 3sincu C=—1 i oxepxkana Tpilika Pi3HUX YKCET YMOBH
3aI0BOJIBHSIE.

8.6. YV Ttpanemnii ABCD 3 mnepneHIUKYISIPHUMH JlaroHAIIMH TO4Yku P,N,Q,M —

cepenuan cropin AB,BC,CD,DA signmosinno. Ha ocmoBi CD icHye Touka L, sixa

BiJIMiHHA BiJ TOukH Q, jyu1s sikoi KyT MLN — mipsimuii. 3HaiiaiTe Bennuuny kyta LPA.
(Pybavoe bozoan)
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Bionosion: 90°.

Po3é¢’azannn. 3a reopemoro Bapinpona wotupukyrauk MPNQ €
napajiesorpamMoMm, IPHYOMY HOT0 CTOPOHHM TTapaieNibHi JiaroHaIsmM
tpartenii ABCD, a Tomy Bin € npsmoxytaukoMm (puc. 11). Hexaii
O - touka mneperuny AC i BD. Toai 3 Bmactusocri

npsmokytioro  AMNL  maemo OL=0OM =0ON =
OL=0P=0Q, tomy APQL - npamokyrHuil. Tob6To

PL L LQ,aockinsku AB||CD,ro PL L AB.

8.7. 3HaiiaiTh yci Taki TPIMKM mpocTux yucen (p,d,r),
1110 3aJI0BOJIBHSIOTH PIBHICTh
q N r_qg+r +1
p-1 p+1  p

(Acincokuii B ’siuecnas) D Puc. 11

Bionosios: p=q=2,r=3T1a p=q=3,r=2.
Po3é’azannsa. llepenuiieMo Haury piBHICTh y TaKUK cnoci6:

4 _9_r_r 41 9 _ a4 _ — (pDr

1 PP Pt e < BT |o(|0+1)Jr it |0+1Jrl <4 pr TP 1<

2r
g=p+r-1-—— Q)
p+1

2r
p+1

, F'ta 2r. Ockineku p +1> 3, Tomy MOxIHBi e nBa Bunaaku: p+1=r a6o p+1=2r.

Ockinbku P, ¢, I' — OIpoOCTi, TO YUCIO — HarypaibHe. Yucno 2I Mae BChbOro YOTHPHU TiIbHUKK: 1, 2

1) Hexait p+1=r, 10610 P =1 —1. OCKiIbKH €[JMHA Iapa MOCIIJOBHUX IPOCTUX YUCEN — Le 2 Ta 3,
to p=2 ta I=3. Toai 3 (1) 3naxoaumo, mo (=2 . IlepeBipka mokasye, 10 Tpiiika MPOCTHX YHCE
Pp=0=2, r =3 e uykKaHoio.

2) Hexait p+1=2r, tooto p=2r—1. Toxi 3 (1) 3Haxomgumo, mo ¢ =3r —3:3, oCcKinbkH ( —
npocte, To (=3. [Jani, nmocnigoBHo 3Haxoaumo, mo I =2, p=3. IlepeBipka mokasye, 10 Tpiiika
IpOCTHX Yuced P =0 =3, I =2 € IIyKaHO.

8.8. Ha komi poszramoBani N Ttouyok. Auapiii Ta Onecs rpaloTh y Taky rpy. llepmmm
XomuTh AHApii. Bonu mo depsi 3’€IHYIOTH ABI 13 3aJJaHUX TOYOK XOPOI0, AKIIO BOHA HE
MIepETUHAE JKOHY 3 paHillle MPOBEACHUX XOP Y BHYTpilIHii Toul. [lepemarae Toii, micis
X0y SIKOTO YTBOPHUTHCS TPUKYTHHK 3 MPOBEIACHUX N
xopa. XTO mepemarae npu MNpaBUJIbHIA TIpi 000X P
CYTIEPHUKIB, SIKILO
a) N =14, 0) N =157 S
(Pybavoe bozoan) Ak=mmmmm e e 5

Biodnogios: a) nepemarae Auapii, 6) nepemarae Onecs.

Po36’a3anns. 3po3ymino, 1Mo Iporpae Tol, XTO BUMYIIIEHUN
MIPOBECTH XOPAY 3 TOUKH, 3 IKOi BiKe MTPOBEIeHA 1HIIIa XopAa
(puc. 12). Hanpuknan, omun rpaserb nposoauts AC, a
xopaa AB Bxe Gyna nposenena paiiie (OyIeMo BBaKaTH,
mo 3 Toukd A Oinbllle HEe BUXOAUTH KOaHa xopaa). Tomi
iHmmi rpasens mnpocro mposene xopay BC i mepemoike. Puc. 12
3po3yMmilIo, 110 1110 XOp 1y IMPOBECTH MOXkHa, 00 ko 6 BC -
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nepeTuHana Aesky iHmy xopay, Hampukitag, MN, to omxa 3 Towok, Hexaii M | Hamexuts mysi

w BC, a inma — ni. To6to, Touka N monanae a6o na xyry \U AB, itoni MN mneperunae AB, a6o na
ayry U AC,itoni MN mnepernnae AC.

Takum unHOM Tpa TpUBAaTUME JOTH, JOKH OJUH 3 TPABLiB HE Oy/e BUMYIICHUI MPOBECTH APYTY XOPAY 3
onHiel Touku 1 mporpae. ToOTo crioyaTky oOuaBa rpaBii Oy1yTh MPOBOAUTH JIMIIE XOPAH, SKi 3’ €THYIOTh
«BUTBHI» TOYKH, TOOTO TOUKH, 3 IKHUX HE MPOBEJICHA JKOIHA X0paa. Y KOKHUM MOMEHT YCi BiJIbHI TOUKH
PO30MBAIOTHCS HA «TPYIH», BCEPEIHHI KOKHOI 3 SIKUX MOXHA 3’€qHaTu Oyap-ski AB1 ToUkH. [Ipu npomy
MOoJAJIbIIIE TTPOBEACHHS XOP BCEPEAUHI TPYIH HE 3aJICKHUTh BIJ] 1HIIIMX I'PYIT 1 HE BIUIMBAE HA 1HIIN TPYIIH.
To6T0 Mo3uIIiIO MiCIs KOKHOTO XOAY MOXKHA 3aIMCATH CIIUCKOM T'PYIIL, 32 KUIBKICTIO BIIBHUX TOYOK B HiM.
SIKIo HacTymHa XOpjAa MPOBOAMUTHCS B rpymi, mo Mictuiaa M TOYOK, TO HA MicTi cTapoi Ipynu
3’SBIAIOTHCA [IBI TPYIH, O MICTATH M, Ta M, BEPIIMH, A€ M, +M, =M —2 (IpH UbOMY OJHA YH

o0uIBI TPymu MOXYTh OyTH TMOpoXxHimu). Takum unmHOM mouarkoBy mosuiiro it N =15 wmoxwna
sammucatn sk (15), a micis mpoBeneHHs meprmoi XopaM Moke YTBOPUTHCH, HATIPUKINIA, TaKa TO3UITiS

10; 3), (8;5), a6o (13; 0) rompo. ITicna HacTymHOro Xoay 6YAyTh BiKE 3 TPYHH, IPU HEOMY TPYIIH 3

(O) Ta (1) MO>KHA HC BpaxOBYBAaTH, 00 B HUX HE MOXKHA IIPOBECTHU XOpAYy, AKa HE BEAC N0 IMOPA3KH.

[TokaxxeMO Temep NPOCTI BIACTHBOCTI TPy TOYOK, SIKI HMPHIIBUAIIATE MPOIEC aHANi3y MOTOYHOL
CHUTYaIi.

Bracmusicme 1. 'Y Tpymi 3 3 TOUOK 3aBXKAM MOKHA TPOBECTH | XopAy, y Tpymi 3 5 TOUOK 3aBXKAU MOKHA
IPOBECTH 2 XOPJIH.

Bracmusicme 2. 'Y Tpymi 3 4 TOUOK TOM, XTO MPOBOJUTH XOPAY B CEPElUHI 1€l rpynu Moke BHOpaTH

Gymp-sikmii 3 aBox Bapiantis posoutts: (L 1) uu (2;0), to6To Tam MoxHa mpoBectn aGo 1, a6o 2
X0/, B 3aJISKHOCTI BiJ X0y IIbOTO TPABIIS.

Bracmusicme 3. Y Tpymi 3 6 TOUOK TOM, XTO MPOBOJUTH XOPAY B CEPElIUHI 1€l rpynu Moke BHOpaTH

omuH 3 Takux BapianTie pos6urts: (2; 2) um (3; 1), To6T0 TaM MokHa mpoBecTH a6o 3, a60 2 Xopu.

Bracmusicms 4. SIkiio BUHMKAae CUMETPUYHA CUTYallisl (TOOTO rpynM TOYOK MO>KHA pPO30MTH Ha Mapu 3
PIBHUMH KUJIBKOCTSIMH TOYOK B HUX), TO II€peMarae ToM, XTO 3p0OUB X1J B TAKY CUMETPUYHY CUTYaII0.

JloBeieHHs IIMX BJIACTUBOCTEN Maie OUeBHUHE 1 MPOBOAUTHCS MPOCTHM HepedopoM. J[aMo MmosicHEHHs
0 Bimactuocti 4. SIkuio micns xoxy omoro 3 rpaeuie maemo curyanito (K; K), To Bim mepemarae,

BUKOPUCTOBYIOUM CHUMETPUYHI XOJAM IO BIJHOLIEHHIO /O XOJIB CYNPOTUBHMKA. MOXKJIMBI 1HIII
CUMETPUYHI CUTYaIlil, ajie BOHH € aHAJOTTYHUMHU 3a CYTTIO.

Jlomosumoch y nopansmomy He Bkasysaru rpymu (1) ta (0), 60 Bouu He BIMBarOTH Ha MOKANBIIHMIL

X171 TpH.

a) AHIpii Iepemarae 3aBAsiKu X0y (6; 6) , 3BIJIKH 3 BJIACTUBOCTI 4 BUIUJIMBAE HOTO mepeMora 3aBJIsKu

MO/IaJIbIIIi CUMETPUYHIN CTpaTerii.

0) Onecs nepemarae. [lonuBUMOCh Ha MOXKJIMBI MepIi X0aAu AHJIPIsL.

Bapianr 1. (13) : Ousiecst mepemMarae 3aBIsIKU X011y (8; 3) . [ToquBUMOCH Ha MOKJIMBI BIAMOBIII AHIPIS.
Bapianr 1.1. (8): (paxTrunO 116 OYB XIifT (8; 1; 0) ayie 1Bl OCTaHHI TPy MU HE BKa3zyemo). Tomi
Onecs XOOUTh (3; 3) 1 TIepemarae 3aBsKH CHMETPUYHINA CTpaTerii.
BapianT 1.2. (3; 6): OckinbpKH € Tpymna (3) , e MoxmBHi 1 Xin, Ta rpymna (6) , e Onecst Mmoxe
BHOpATH CKiNEKM XOJIiB TPUBATHME TPa, TO BOHA po30uBac HatexHUM unHOM rpymy (6). A cawme,
BOHA MOBMHHA 3po6uTH Xix B mosumio (3; 6) — (3; 3).

Bapiant 1.3. (3; 5): rpa TpuBac Touno 3 X011, OcTaHHKOIO X0AUTH OlEcs i epemarac.
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Bapiant 1.4. (3; 4; 2): 3apnaxu rpyni (4) Onecs nepemarae. Bona HOBUHHA 3a/IMIIMTH IPYHIHX

2,3).

Bapiant 1.5. (3; 3; 3): oueBmno, mo Onecst nepemarae.
Bapiant 2. (12) — (5; 5) i nepemarae Onecs.

Bapiant 3. (11; 2) — (8; 2) . V Annpis € taxi Bapantu xoxy:
(6; 2), Onecs xomuts B (3; 2) i Burpac.

(5; 2), samummnocs piBEo Tpu xomu. To6To Onecs BUTpaE.

(4; 2; 2) , Onecst XOMUTh B TpyIi, e 4 TOYKH B (2; 2) 1 BUTpae.

(3; 2; 2), sammmmnocs piro Tpu xomu. To6To Onecs BUTpAE.
Bapiant 4. (10; 3) = (5; 3; 3) i rpa tpuBatume me 4 xomm, T06TO Mepemarae Onecs.

Bapiant 5. (9; 4) — (9). Hani moxommsi nexinbka migBapiaHTiB, fKi JIErKO IPHBOAATH 10 IIEPEMOTHU

Oneci. (9) = (7) = (5), a6o (9) — (6) = (2; 2), a60 (9) = (4; 3) > (2; 3).
Bapianrt 6. (8; 5) — (5; 5).

Bapiant 7. (7; 6) — (7; 3) V Aunpis € taki BapanTn xoxy:
(7), Onecs xoauts B (5) i Burpac.
(5; 3), sammmmnock pisHo Tpu Xomu. To6To Oecst BUTpac.

(3; 2; 2), sammmmnocs pisxo Tpu xomu. To6To Orecs BUrpae.

9 knac

9.5. Bigomo, 1o 115 urcen a, b, ¢ cnpaBmKyeThbCsl YMOBa: CEpeaHE apu(PpMETUUHE YUCESTT
a,b mopisHIOE umcity C, ToOTO C=3(a+b), a cepenHe TeoMeTpuuHE dYHCEN @, C

JOPIBHIOE YKcy b, ToOTO b =+/ac. Uu 000B’s13k0BO uKcaa a, b, ¢ piBHI MiXk c00010?
(Pybavoe bozoan)

Bionoeios: He 000B’SI3K0BO.

. . . 2 . .
Po3e’azanna. Tlincrasumo y pisricts D = ac samicts € = a%b i MaTumMeMoO:

b’=a-22 < 2b*=ba+a’® < (b—a)(2b+a)=0.

Bubepemo, nanpukian, b =2, toni a =—4, 3sincu C=—1 i ogepxana Tpiiika pi3HUX YHCE]T YMOBH
3a7I0BOJIBHSIE.

9.6. V tpuxkytHuky ABC Ha croponax BC ta AB BuOpano touku A Tta C, BiANoBiAHO
taki, mo AA =CC,. Bigpisku AA Tta CC, mepernnatotbes B Touni F . Bussumnocs, mo
ZCFA =2/ABC. [losenits, mo AA =AC.

(I'ocones Anopiti)

Po36’sa3anna. Po3riisiHEMO mMapanenbHUN TEPEeHOC Ha BEKTOP m (puc. 13). Tomi AACC; -
napanenorpamam, CC,C,C; — pom6. Toni ZC,CC; = LC FA=ZCFA =2, 3Bixcu
/C,AC, =180°— /ABC=180°—1 /CFA =180°— .



Tenmep sAKmoO T1OOYAYBaTH KOIO 3
uentpoM y touni C, TO LEHTpanbHumii
kyr ZC,CC;=2a, tomy snucanuii
Kyr, wo cnupaersest Ha ayry C,Cs,

JOpiBHIOE (X, TOMy Touka A 1exuTh Ha
IbOMY XK KOJII. 3Biacu

AC=CC;=AA, mo it tpeba Oyio

JOBCCTHU.

Anvmeprnamuene p0368°A3anNA.
posenemo npamy |, mo e Gicexrpucoro

BEPTUKAJIBHUX KYTiB ALFC Ta ClFA.
Hexali 1s mnpsma mnepeTHHae BiApi3Ku

AC, 1a CA y toukax P 1a Q

BianoBigHO (puc. 14).

OckinbKH 3a YMOBOIO Puc. 13 Cs
ZCFA =2/ABC, TO

ZQFA = ZPBA . Lle O3Hauae, 1110

YOTUPUKYTHHK PBAF €  BIIMCAHUM.

AHAJIOTIYHO € BHMCAHUM TAKOX YOTHPHKYTHHK
QBC,F. Jins toro, mo6 Bukomysamacs
pisaicte AA = AC HeobxixnHo # HoCTaTHBO,
100 BUKOHYBAJIaCh PIBHICTh KYTIB

ZAAC = ZACA,. Ockinbkn 4OTHPHKYTHHK
PBAF ¢ soucamnm, o ZAAC =ZQPB.

TobTo HaM  JOCTaTHRO  JOBECTH, IO
/ZACB=/BPQ. 1la pisuicts  KyTiB
piBHOCHIBHA ToMy, mio TpukytHuku ABC i
; AB _ QB
QBP e noni6amvu, T0610 MO £2 = 55 - 3HOBY
CKOPMCTAEMOCh ~ THM, [0  YOTHPMKYTHHK
PBAF ¢ smucanum. 3a Tteopemoro mpo
no6yrok Binpiskis ciunux AP - AB = AF - AA
. Ananoriano CQ-CB =CF -CC, . Pozainnmo

Puc. 14

. ; : R AF _ AP  AB
Hepury piBHICTb Ha APYTY 1 OTPUMAEMO, IO Ma€ MICLE PIBHICT ~F = Co BC (MU CKOPHCTAJIUCHh THUM,
wo AA =CC)).
AF _ AP QB QB _ AF CQ
Tenep HaM JIOCTaTHBO JIOBECTH, 110 CF —CQ BP = BP — PA CE - Tlo3gaunmo

ZABC =ZQFC =/ZPFA=p, ZFQB=/FCA=¢, ZFPB=ZFAC=y. 3a rteopemoro

. 5
CHUHYCIB IIJI1 TPUKYTHHUKA QBP Maemo 2B — siny

BP ~ sing
g: _ sing — si_nﬂ 3a
CF sin(L8C°—¢) sing *
AF _ sin@80°—y) _ siny
PA sing ~ sing
OYEBHJIHO € BIPHOIO.

. 3a Teopemoro cunycis s tpukyrauka FQC

MaeMo TeopeMor0  cuHyciB mns  Tpukyrauka FPA  maemo

. QB _ AF CQ siny __ siny  sing
- 3BijicH Maemo, 1o BP ~ PA CF = sinp ~ sinB  sing

, @ OCTaHHS PIBHICTb,
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9.7. 3HaiiaiTh yci OpocTi yucaa p<g<r Taki, mo yucaa A=(r—p)(r—-qg)(—p)+1 1
B =3p +50 IOpPIBHIOIOTH OJHOMY i TOMY CaMOMY IIPOCTOMY UYHUCILY.
(Acincovkuti B’ auecnas)

Bionosiov: p=2,q=5r=7.

Po3z¢’azanna. Hexail p, , I — IpocTi yncina, A AKUX BUKOHYETHCS yMOBa 3ajaui. SIkimo p > 2, To yci

ugcna P, (, I — HemapHi, a Tomy uncino A=3p+5(q — napre, a uncno B=(r — p)(r—q)(q— p) +1

— HelapHe, 10 CylepeunTsh yMoBi 3aaadi. OTke, P = 2, TOAI 32 yMOBOIO BUKOHYETBCS PIBHICTb!
r=-2)(r-q)(g—2)+1=6+5q.

Ockimbkt P<Q<r,T0 r—=2>q—2 i r—q>2. Tomy, 6+5q>2(q—2)*+1. Sxmo poss’szaru

OCTAaHHIO HEPIBHICTB, TO OyaeMo MaTH, o (| < /. IIpocti uncia, Mo 3a10BOIBHAOTH L1l HEPIBHOCTI, L€

g=3rta q=5.

Sxmo q =3, 10 B=3p+5(0 =21 — He € npocTUM 4nCIOM.

Sgxmo =5, o B=3p+5q=31 - npocre uncno, toxi nopunno A= (r—2)(r—5)-3+1=31,

10670 2 =71 = O,3Bigku r=7.

9.8. € 2k+1 mogmHa, yci momapHO pizHOro 3pocty. Ilo3HauMMo iX 3pICT y MOPSAKY
3pOCTaHHS — BiH HaWHMKYOTO O HAWBUIIOIO, TAKMM YMHOM: &; <a, <...< 8y, . [licis
I[LOTO BHIIYKYEMO iX JOBIJIBHMM YMHOM y BHUIJIsAlI Tadbmuii M xN (M — psaaki ta N
cToBNUMKIB). Tenep y koxkHoMy 3 M psiakiB BUOMPAEMO CEPEAHBOTO 3a 3pOCTOM. A Jai 3
[UX CEpeaHiX 3a 3poctoM M Iroaei BUOMPAEMO CEpEeHHOTO 3a 3pOCTOM, SKOTO HAa3BEMO
CepeoHsiK.

a) SIxkuii HaMEHIIH 3piCT MOKE MaTH CEPEIHSK, Ko 2K +1= 20157

0) SIxuii HAaMEHIIHNI 3piCT MOKE MaTH CEPEAHSIK ISl JOBUTHHOTO K ?
(Pybnvoe bozoan)

Bionosios: a) 528; 6) naitvenumii Homep (M+1)(N+1), xe 2k +1=(2m+1)(2n+1), npu usomy

MHOYKHHUKH € HAHOJIMKYUMH OJIMH JI0 1HIIIOTO CEPEe YCiX MOXKITUBUX.

Po36’a3annsa. 3po3ymMiio 110, SKIIO MEPECTABUTU JBAa CTOBIMTYUKHU MICISIMH, TO HOMEP CEPEIHbOTO HE
3MiHUThCS. Tak camo OyJe 1 3 psAKaMu.

Ockinbku yeboro 2K +1=M - N — nenapue uncno, to M ta N — Henapni, noxnagemo M =2m+1,

N =2n+1. Toami nosHauumo cepennix y koxnHomy 3 M paaxis b, b, ...,D,,. Hlsaxom

MEPECTAaHOBOK PAJIKIB MOXKEMO JOOUTHUCS TOTrO, IO b1 <b2 <...< bM. Toni cepenHskom € bm RE

[Tinpaxyemo, BHIIE CKITLKOX JIFOJICH BiH TOUHO Oyze. Y KokHOMY 3 M+ 1 mepiux psjakiB BiAmOBiqHUI
bi € CEpeIHIM, i=1m +1, a TOMy BUIIUM 32 N mronen. OcKiTbKH bm 41 BUILMI 32 bi, i :1,_m , TO
pazoM Maemo, mo BiH Bummid 3a (M+1)n ta me M, tob6ro pasom: MN+M+N. Tomy Homep
CepeHBOro He MeHbIHi 32: MN+MmM+n+1=(m+1)(n+1).

Temnep Tpeba po3B’s3aTH TaKy 3a1ady — 3HAUTH HalMEHIIE MOXIIMBE 3Ha4YeHHs 100yTky (M-+1)(n+1),

3a ymoBH, mo 2K +1=(2m+1)(2n+1). Mosuaunmo /2K +1 =K, , posrsmemo Taki 18i napu uncen
(m, n) Ta (m, n), 110 3a/I0BOJIBHSIOTH YMOBH: 2k +1=(2m+1)(2n+1),
2k +1=(2m +1)(2n, +1) ta1<2m+1<2m +1<2n, +1<2n+1< 2Kk +1. Hoknagemo

2m+1=%, 2n+1=Kka, 2m1+1:%1, 2n +1=kb, a>b>1.

Toni 2m+2=%+1, 2n+2=ka+1, 2m1+2:'%+1, 2n, +2=Kkb+1, nopisusemo Taki

BHpa3u:
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(Mm+)(n+1)—-(m +)(n, +1) = %((Zm +2)(2n+2) —(2m, +2)(2n, +2)) =

=3B v afia+1) - (8 +a ki +2))= 2 (k2 ko (2 +a)+1- k2 —ky (2 +b)—1)=
=%(@-0)-¢-2)=%(@-b-2)=%@@-b P >0.

TakuMm ynHOM HaliMEHIIIE 3HAUYCHHs HAOyBa€ThCS JJIsI BUMAJKY, KOJH 11i MHOXXHUKYA HAWOIIMKYI OJHH JI0
1HIIIOTO.

6) ko 2K +1=(2i +1)?, 1o Haii6mmwkui minbHuKy — pibHi, ne (2i+1) Ta (2i +1), i HalimMenmmii

2 : : . :
HoMep Juist cepennsika |°. Skmo (2K +1) He € moBHMM KBagpaToM, TO AUIBHHKIB IapHA KUIBKICTS, i

MOYKEMO BHIIMCATH yci AinbHukU yncna 2K +1 y nopsaky 3pocranns: 1= d1 < d2 <...< d2| =2k +1.
Tomi CHMETPUYHO PO3TAIIOBaHI IIIBHUKK fAK pa3 AaroTh y mo0ytky umcio 2K +1. Takum umnOM
wykannmu € 0, =2 ] +1r1a d,,; =2t +1, i mykanum nomepom € (j +1)(t +1).

a) Sxmo 2K +1=2015=5-13-31, T0 AiIbHUKK MOKHA BUIIMCATH TAKMM YHHOM:
1<5<13<31<65<155<403< 2015.
Cepenni —1ie 31=15-2+1 1a 65=32-2+1, Tomy nrykauuii HOMep CEpEIHBOrO — IIe
15+1)-(32+1) =528.

10 kJac

10.5. 3naiiaiTe HalOUIBIIE HATYPATBHE YUCIIO, IO AUTATHCS HAIIUIO Ha 7, Ta MA€ y CBOEMY

3amnuci Jivine HenapHi uudpu, cyma skux 2015.
(Pybavoe bozoan)

Bionosios: 1111311...1.
-_— [S——)
2008
Po36’a3annsn. 3po3yMino, IO YUCIIO € TUM OUTHIIUM, YuM Oinbine Mae mudp. OCKUTbKH KOXKHA Iudpa

nopisHioe MiniMym 1, To MakcnmanbHa Kinbkicts mudp moxe 6yt 2015. Take uncio exmne: 11...1
2015

ockinpkn 111111=15873-7, 11111/ 7 ta 2015=335-6+5, 10 11€ uriciio Ha 7 He IIUTHCA.
Ilykane uncao we moke Mmatu 2014 wudp, ockimbku cyma 2014 HemapHHX dYHCEN HE MOXKE
JOPiBHIOBATH HEMAPHOMY YHCIY.

TakuM 9MHOM IIyKaHe HaiOiabie ynciao Moxe matu Makcumym 2013 mmdpu. OueBuaHO, 10 BOHO
nosunHo Math 2012 mudp 1 Ta onny undpy 3, Hiski iHII BapiaHTH HEMOXIMBI. 3HaiieMO HaiibinbIIe
YHCIIO Takoi CTPYKTypH, sike kpatHe 7 . lle o3Hauae, mo Tpeba 3HaiiTH Take yucio 3 mupporo 3 y

o - . . k
HaiOLIBIIOMy MOKITHBOMY po3psimi. To6to mykane gmcno mae takuit urmyy: A=11..1+2-10" re
2013
k <2012, npu mpomy A moBuHHO ginutHch Ha 7 Ta K — MakcHMalbHEe MOKIIUBE.

Ockimskn A=11...1000: 7, 60 2010=335-6 ta 111111: 7, o nosunuo minutuck Ha 7 OCh TaKe
2010

ancno:  B=111+2-10%. Ockimeku 111=6 (Mmod 7), To 1NOBUHHO OyTH  BHKOHAHO

2.10% =1 (mod 7). PosrnsiHeMo MepioMYHICTh OCTaY TAaKHUX YUCEN 3a MOAyJeM 7 (He 3a0yemo, 1o

10=3 (mod 7)):
2-10°=2 (mod 7), 2-10* =6 (mod 7), 2-:10° =4 (mod 7), 2-10%® =5 (mod 7),
2-10* =1 (mod 7), 2-10° =3 (mod 7), 2-10° =2 (mod 7), ...
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i mami 3a IMKIOM TakuM YMHOM INyKaHi 3HaueHHs mis K tpeba mykaru y Buriagi K=61+4.
Ockinbku 2010 =335 6, to Halibinbme MoxauBe 3HadeHHs g K =334 -6+ 4 = 2008, BignosigHo

110 1bOTO myKaHe Haitbinpme uncno —ne 1111311...1.
2008

10.6. @) Aunpiit Ta Onecs oTpuMmanu Mo HaOOPYy 3 KapTOK, HAa SKUX HaMMCaHI yci LT
gucia Bix 1 mo 2015. Ilicnst mporo Onecst 3anmumiae cobi AEsIKy KiTbKICTh KapTOK (aje He
yci) 31 cBoro Habopy, a pemrTy Bimkiamae. AHApiii poOuTh Tak camo. Ha koopmuHaTHIN

IJIOMIMHI PO3IIISIAAIOTHCS Ti 20152 TOYOK, SIKI MarOTh OOWJIB1 IILJII KOOPJMHATH B MEXkKax
Bix 1 10 2015 xoxna. Onecsa dapOye y OIaKUTHUN KOJIP T1 3 IHUX TOYOK, y AKUX TepIia
KOOpJMHATa JOPIBHIOE YHCIy Ha OAHIM 3 1i KapTOK, a JApyra — Ha OAHIA 3 AHIPIEBUX
KapToOK, a AH/piii papOye y »KOBTHI KOJIpP Ti TOUKH, Y SIKUX TepIia KOOPIAUHATA T0PIBHIOE
YHUCITy Ha OAHIN 3 HOTO KapTOK, a Apyra — Ha o1l 3 OnecuHnX KapToK (TpH bOMY JesIKi
TOYKH MOXYTh OyTH modapOoBaHi y aBa KOIbOpH). JI0BEIITh, IO MPU OYIb-IKOMY BHOOPI
KApTOK, BOHH HE 3MOXKYTb JOCAITH TOTo, o6 koxHa 3 2015% Todok 6Gyna mopapOoBaHa
MIPUHANMHI B OJIMH 3 IBOX KOJbOPIB?

0) Jlo Anapis ta Oneci npuennanacs OkcaHa, sika B3sjia coOl yCl KapTKH, SIK1 BiAKJIAIU
Onecs ta Annpii. Ilicna umporo BoHM Bke yTpboX (papOyrOTh TOUKM HAa HOBIA YHMCTIN
IUIOLIMHI TakuM 9yruHOM: Onecs (apOye y OJIaKUTHUHM KOJIP Ti 3 IUX TOYOK, Y AKUX MepIia
KOOpJIMHATa JOPIBHIOE YUCITY Ha OJHIN 3 ii KapTOK, a Jpyra — Ha OJHIN 3 AHIpiEBUX
KapTok, AHApii (hapOye y KOBTUH KOJIIP T1 TOUKH, Y SIKUX MEpIa KOOpJAUHATA JIOPIBHIOE
YUCITy Ha OAHIN 3 MOro KapTok, a Apyra — Ha ojHii 3 OkcaHMHUX KapTok, a OkcaHa
(bapOye y 3eeHHI KOJIp Tl TOUKH, Y SIKUX Meplia KOOpuHaTa JOPIBHIOE YUCTY HA OJHIH 3
il KapToK, a pyra — Ha ojHii 3 OJIeCUHUX KapTOK (3HOBY MPH IIbOMY JESKI TOYKA MOXKYTh
O0yTtu noapboBani B Jekisibka Koiabopi). [Ipu sskomy BrOOp1 kapTok Onecero Ta AHApiEM

BOHH yTPbOX 3a(apOyioTh KoxxHy 3 2015° Toyok IpHHAIMHI B OJJUH KOJip?
(Py6ivoe bozoan)

Bionogios: 6) na ycix kapTkax, mio He Bubpanu Onecst Ta AHApIN yci yuciia pi3Hi.
Po3e’azanna. a) bes oOMexxeHHs 3arajabHOCTI OyzemMo BBaxkaTH, 1o Osecs He BuOpana KapTKy 3 UHCIOM
a. Toxi Touka (@; @) ue 3moxe O6yTn nodapcosanum. Jliticuo, Onecs ¥oro He papOye, 60 y 1€l TOUKH

nepiia KoopAauHara a, a AHJpiil He (apOye, 00 y 111€1 TOUKH Ipyra KoopauHaTa a .

0) SIK110 € oJHAKOBE YMCIO, HanpukiIaa 1, ske Oyno He BUOpaHe oboMma, To Touka (1, 1) He Moxe OyTu
3athapOoBanuM Hi Onecero, Hi AHJpieM (60 nepina koopauHaTa 1), Hi OkcaHoro, 60 Apyra KoopauHaTa 1.

Hexait tenmep yci kapTku B Habopax, 1o He oOpani Ouecero Ta AHApPIEM — IMOMApHO pi3HI. 3BiAcCH
3pO3yMiJI0, 110 KokHe 3 uncen Bix 1 1o 2015 6yno obpaHo npuHaiitMHI ogHUM 3 1BOX. [Tokaxkemo, 110 3a
TaKUX YMOB ycl TOUKH Oy1yTh 3ahapOoBaHi.

Posrisiremo Touky (@; D) i MoxkuBi Bumamkw.

a — cepen oopanux Onecero, b — Auapiem. Toxi 1o Touky dapoye Onecst.
Sxkmo b — Aunnpiem He oGpane, To ioro obpana Onecst Ta BoHO mictanocs Okcani. SIkmo & — cepen
obpanux i Auzapiem, to (@; D) dapOye Aunpiit. Skuo ui, To & micranues Okcani i Oneci, 60 Horo He

obpas Anpiit, tomy (a; b) dapbye Oxcana.

a — Hemae cepen obpanux Onecero, ToMy BOHO € y Anjpis Ta Okcanu. SIkmo b e y Oneci, To (@; b)
dap6ye Okcana, sxuio Horo y Oneci Hemae, To BoHO € y Okcanu i Touky (@; b) dapGye Aumpiii.
TBepaKeHHs 10BEEHE.
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10.7. Y TOCTpOKYTHOMY TPUKYTHUKY
ABC BUCOTH AA Ta BB,

nepeTuHatoThes B Touni H . I[loGymyemo
1Ba Koia W, Ta W, 3 IIEHTPaMH B TOYKaX

H ta B 1 pamiycamu HB, Ta BB
BIANOBIAHO. 3 Touku C 10 K1 W, Ta W,

MIPOBEEMO JTOTHUYHI, K1 TOTUKAIOTHCS 10
mux Kuty Toykax N 1a K BiIMIHHHX BiJ

B,, Biamosigno. JoBeniTh, mo Toukn A,

N ta K jexarh Ha OJHIN TPAMIi.
(Hazenw I2op)

Pose’azanna. Tposenemo tperio Bucory CC;

(puc. 15), HABKOJIO YOTUPUKYTHHKA AB HC, MOYKHA OnucaTu KOJIO, TOMY

ZA=180°-~£CHB, = ZBHC. Ockineku ABHC =ANHC, tomy ZA=~ZCHN . Haskono
gornpukyraukis HANC ta ACAC wmoxna omucarn koma, ockimeku ZHAC =90°,
ZHNC =90°, ZAC,C =90°. 3sixcu, 180° — ZC,AC=2/BAC = ZCHN = ZCAN = rouxu
C,, A ta N nexars na onuiit npsamiit. Ockineku BAHC, — nucannit, o ZHC, A = ZHBA , ane x
ZABK = ZHBA . Ockinsku touku C, C;, B, K nexars nHa ognomy komi, o ZCBK = ZKC,C,
sgigku Burumsae, wo toukn C;, A ta K nexars Ha ozniit npsmiit. Ockineku Touku C; ta A — pisHi,

10 yci wortnpu toukn C;, A, N ta K nexars na oauiii npsmii, wo i Tpe6a Gys10 nosectn.

10.8. 3uaiinite yci Taki pynknii f iR — R, mo ma ycix mificuux X, Y, copaBmKyeThes
PIBHICTb:
4f(x+ f(y))=F )+ f(y)+ f(xy)+1.
(Anikywun Anopit)

Bionosios: f(X)=1.

Pose¢’azanna. Tlpunycrumo, mo icaye a#0, mia sxoro f(a)= f(0)=Db. Toxi y mouarkose

piBHsiHHS, sike mo3Ha4uMo (0), 3poOMMO Taki MiICTAHOBKH.
Crouarky Y =0:

4f(x+b)=f(X)+b+b+1. (1)
Tenep y (0) miacraBumo Y =a:
4f (x+b)=f(xX)+b+ f(xa)+1. (2)

Skmio ix mopisusta (1) Ta (2), marumemo, mo f(ax) =Db, 3sigku mykana ¢ynxuis koncranta. ko
f (X) =D migcrasurn y nouarkose pisnsums, MatiMemo, mo 4b =30 +1, 3Bigku i3 cramux byHkmii
ymoBy 3anosonbuse Gyukuis T (X) =1. Inaxe, 3 ymosu f (a) = f (0) Burummsae, mo a =0.

3 CHUMETPUYHOCTI MpaBOi YACTUHM MAEMO, IO JIiBa MOBHHHA TaK0X OYTH CHUMETPUYHOIO BIAHOCHO
3MIHHUX X, Y, TOMY CIIPaBJKYEThCS PIBHICTB!

fx+ F(y)=fy+f(x).

[Tincrasumo B 1ie piBasaus X = — f (), Toai matumemo, o
fO)=f(-f(y)+f(y)=Ffly+f(f(y) = y+f(-f(y)=0
fF(=f(y)=-y. (3)
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Tenep mixcraBumo y mouarkose piBHsuHS X =1T1a y=—1f(1):
4f (1+ f(—f (t)))z fO+f(fT@)+ fF(—F()+1
SIKIIO cKOpHCTAaTHCS YMOBOKO (3) MaTHMEMO, 110
4fQL-t)=Ff@Q—-t—-t+1. 4)
[Moxnagemo B ymoBi (4) t =1—2, 3Bigcu
4f(z)=f(1)-2(-2z)+1=2z+c a6o f(z)=3z+C.
[TincTaBuMO 11€ CTIBBITHOIICHHS y 3a/]aHE PIBHIHHS:
Af(X+3Y+C) =4(GX+2Y+3C+C) =2X+Y+6C=2X+C+3Y+C+IXy+C+1,

AIKE OUEBUJIHO HE 3a10BOJILHSE YMOBY TIPH ycix MoxkimBux X, Y.

11 xnac

11.5. @) Yu icHyrots 2015 HaTypanbHUX YHMCEN @, a,, ..., 8,5 TaKi, M0 Oyab-AKi JBa 3
HUX € B3a€EMHO IPOCTUMH, a YHUCIO @a,...A—1 € IT0OyTKOM JBOX IIOCIIJOBHUX

HETIAPHUX YUCEN?
0) Yu icayrots 2015 HaTypaiabHUX YUCEN d,, &,, ..., 8,y TAKI, 0 OyAb-SKI IBA 3 HUX €

B3a€MHO NIPOCTUMH, a YHUCIO & d,...8,y; —1 € 100yTKOM IBOX IOCIIIOBHHUX ITapHHX
yucen?

(Acincokuii B ’siuecnas)
Bionogiods. a), 6) icnyromes.
Pos6’azanna. a) Tak icHyrots. Hexaii d; = plz, a, = pzz, ey Qs = p§015 ,ae P = 2, P,, s Pogs
— mnepmi 2015 mnpoctux uymcen. 3po3yminio, [0 yCci BOHM TIOMApHO B3a€EMHO TMPOCTI 1

a,...a5 -1= ( PPy Pogis — 1)( PPy Pogys + 1) — 100yTOK JIBOX HEMApHUX IOCIIJOBHUX YUCEIL.

. . n2 ) _n2 _ _
nepmri 2015 mpocTux HemapHUX 4Yuced. 3pOo3yMijo, IO YCi BOHHM TIOTIAPHO B3a€EMHO TMPOCTI 1

ad,...as -1= ( PPy Pooss —l)( PPy Popss +1) — JI00YTOK JIBOX NMApHHUX MOCIIIOBHUX YHCEL.

11.6. 3amayga 10-7.

11.7. TlocninoBHICTh HaTypanbHUX Yncen (a,) 3aJaeThes MpaBWwiIoM: &, =4a, a, =b, ne a
ta b-- HaTypadbHi, a JUId BCIX N>2 @, AOPIBHIOE KUIbKOCTI iHAekciB 1,1<i<n,
TaKuX, o & = a,. Hanpukiam, st a =2, b =1 no4aTok HOCIiIOBHOCTI BUTTISIATUME TaK
(2; 1; 1; 25 2; 3...). 3Haiinite yci mapu HarypanbHux uncen (8, D), ans sxkux, nounHaroun
3 IESIKOTO MICIIsI, TIOCIIIOBHICTP (&, +@,,;) Oyae HeclaaHOIO.

(HopHnuu Maxkcum)
Bionosiov: a=b=1.
Posze’azanna. llpu a =b =1 nocnigosnicts mae Burmsn (1; 1; 2; 1; 3; 1;4; 1; 5; 1; ...), mocnigoBHIiCTh
(an +4a, +1) Matume Burisig (2; 3; 3; 4; 4; 5; 5; 6; 6; 7; ...), ToMy OTpiOHE TBEPIKEHHS BUKOHYETHCSI.

Hexaii uncna & =a ta a, = b e piBHi omuHMI ogHOYacHO. Bix mepecTaHOBKH MicusAMH a; Ta a,
NO/IAIbLIII WICHH IOCIIIOBHOCTI He 3MIiHATBCS, TOMy BBakaemo &y # 1. 3posymino, 1o mocimigoBHiCTh

(an) HeoOMexeHa. CrpaBJii, SIKIIO HPUITYCTUTH, IO ii MAaKCUMaJlbHUN WiIeH JOPIBHIOE S, TO cepel
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ancen {a,, a,, oy 82 +1} 3a mpuHnunom Jlipixne Oyne S+1 omHakoBe, a TOMy 3a O3HAYCHHSIM

MOCJTITOBHOCTI YKCIIO0, IO i€ Micisi OCTAHHBOTO 3 HUX, Oyae He MeHIMM 3a S+1, 1110 Ipu3BOIUTH 110
CyNEepEeYHOCTI.

Tenep npunyctumo, wo st N> N nocninosuicts (@, +@,,,) € necnagnoro. Posrusmemo K > N +1
Take, mo a, =t=> max{a, b}+l 1 e mepiia nosiea yucia t B Hamii mocmigoBHOCTI. OUYeBHUIHO, 11O
BCi umcna o wiei mosuuii crporo menmi 3a t. Tomi 8, =1 3a osmauennsm i a,_; =1 3a
MPUIYIIEHHIM HecnagHocTi. [le o3navae, mo icHye piBHO t iHIEKCIB {l < il < i2 <...< it =k —1}, VIS
aknx @ =@, =...=a; =1. Toxi cepen uncen {ail_l; &, 45 s ait_l} 3a npunuunom Jlipixie 6yne
OpUHAMHI OlHA TIapa PiBHHX, OCKIIBKH BCi BOHU He mepeBuinyioTh [ —1. Aje Toai B moCIioOBHOCTI €

JIBI Mapy YUCEN BUTIISALY {, k, 1 }, o0 WayTh mociik. Lle oueBHIHO cymepeunTh yMOBI, 00 micis

Apyroi mosiBM yrcia K Moske WTh MiHiMyM aBiiika. CynepeyHicTs.

11.8. Ilnist 1OBiMBbHUX pi3HHUX dncen &, b po3B’suKiTh cucTeMy piBHSHB:
3X+z=2y+(a+bh),
3x% +3xz=y? +2(a+b)y+ab,
x* +3x%z = y?(a+b) + 2yab.

(Py6ivos bozoan)

Bionogios. X=y=a,z=brtax=y=b, z=a.

Po3ze’azanna. Hexau (X, Y, Z) — IesaKuil po3B’s30K 1i€ei cucremu. [loOynyemo aBa MHOTOUJIEHU

Pt)=(t—-x)°(t-2z)=t"+ pt’ +qt* + Kt +s 1a
Q) =(t—y)*(t—a)(t—b) =t" + p,t° + Q,t* + r,t +5,,
i posrisremo Takuii Muorounen T (t):
f(t)=P(t) —Qt) = (p, — P)t° + (0 — )7 + (1, — 1)t +(5, —S,) .
Kopensimu mominoma P(t) euncna X, X, X, Z, a Q(t) —yucma Y, Y, 4, b.3a Teopemoro Bieta s
MOJIIHOMA YeTBEPTOI CTENEeH1 MU MAaEMO TaKl pIBHOCTI:

P =—(3x+2)=—(2y +(a+Db)) = p,
g, =3x* +3xz=y*+2(a+b)y+ab=q,
r=—(x*+3x°z) =—(y*(a+b) +2yab) =r,
Taxum uunom T (t) =(S; —S,) =C =const. Bucnosok: rpadixu mux nsox dyHKiit ogepskani 3cyBom
B3JIOBX BEPTHKAJIBHOI oci Ha jiesiky crainy C . 3posymino, 1o
P'(t) = (t—X)2(4t—3z - X) =Q'(t) = (t— y)(4t? — (3a+3b+ 2y)t + 2ab+ y(a+h))

MincraBumo y kBagpatuuit Tpuwien R(t) = 4% — (3a+3b+2y)t+2ab+y(a+b) snauenns
t, = % (a+Db) i onepxumo, mo

R(ty) = (a+b)? —3(a+b) &2 — 2y 2:b 4 2ah 1 y(a+b) = — @0 4 2ah =~ D" .

To6To 1€l KBaJpaTHUN TPUYIEH Ma€ JBa Pi3HUX KOPEHi, TOMY HOTO JMCKPUMIHAHT JOJATHUMN. AJle B HaC
. . 2 _ 2 . . . ’
mae micue Totoxknocti P'(t) = Q'(t) (60 ui mEorounenn Binpisustotecs Ha mesxy crany) ta P'(t) mae

t = X xopenem kparnocti 2. Toxi y muorounena Q'(t) takox t = X — kopinb kpatHOCTI 2. OCKiNBKH
R(t) mae mBa pisEux KopeHi, To piBHO oauH 3 HuX crmiBmangae 3 X, it Y = X. Kpim toro R(y) =0,
TOOTO
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R(y) =4y? —(3a+3b+2y)y +2ab+ y(a+b) =2(y> — (a+b)y+ab)=0,
1110 MOKJIMBO JIMLIE IIPY YMOB1 Y =@ abo Yy = b. Takum arHOM OCTaTOMHO MaEMO, 1110

f(t)=P(t) - Q)= (t-x)°(t-c)=C,

ge C=a abo C=Db. Ane ue MmoxnuBe nuire npu yMoBi Z = C. 3BiJICM BUILIMBAE, IO 1[I MHOTOWICHH
CHIBMAJAIOTh 1 MH MaEMO J[BA PO3B’SI3KHU:
X=y=a,z=b,a60 x=y=Db,z=a.

Jlpyry 4acTUHYy MOKHA TaKOX JOBECTH 3a JOMOMOroi Teopemu Pors. PosrisisHemo MHOroYsIeH
Qt)=(t— y)2(t —a)(t—Db). Mpunycrumo, wo yci 3navenns Y, @, b nonapwo pisni, Toxi moxiana
Q'(t) mae Tpu pizHi KopeHi, OCKiIbKH t =Y € KpaTHHM KOpEHEM MHOTOWIEHA, a TAKOX MO OJHOMY
KOPEHIO 3HAXOJUTHCS Ha IPOMiKKax Mik uuciaamu Y, @, D B sanexnocti Bin ix Benmunnn. Ane P'(t)
toroxuso crinanae 3 Q'(t), Tomy Bin Takok MOBMHEH MaTH TpHU pi3Hi KOPEHi, a BiH Mae Kopinb t = X
kpatHocti 2. OjepkaHa CyNEepeyHicTh IOKasye, o He yci uucna Y, &, b e pisnumu. Ockinbku 3a

yMOBOIO uncia @, b — pisui To MmoknmBa curyaiis, a6o Y =a, a6o Y =0. Ockiibku BOHH aHAJIOTiUHI,

To posrasHeMo criowatky, mo Y =a. Toxi Q(t) = (t—y)*(t —b), i ky6iunnit muorowren Q'(t) mae

t =y — KkopiHb KpaTHOCTI 2, a TOTOXKHBO piBHUIT Homy KyOGiunmit maorowten P’(t) mae xopinb t = X

KPaTHOCTI 2, 3B1ACH X =Y, 1 MU MA€EMO TaKy PiBHICTb:
C=(t-x°*(t-2)-(t-x)°(t-b)=(t—x*-b),

KA MOKJIMBA JiHIIe 32 yMoBH Z = D). TakuM YMHOM y bOMY BUNAJKy MU MaeMo, IO CHCTEMA Ma€ TaKMii

po3B’s30k: X=Y =a, Z=D. VY inmomy BunanKy NoBHiCTIO aHAJIOTIYHO MM MAEMO APYTHi PO3B’SA30K

cucremu: X=y=Db, z=a.



