Bignosizi II erany BeceykpaiHChbKOI YYHIBCHKOI 0JIIMITIAN 3 MATEMATUKH
2018-2019 n.p.

6 KJac

1 (1+lj.(1+lj.(1+lj.___.(1+Lj:§.f.§.___.@:@:1009,5
2)""3) s 2018) 234 2018 2

Bignmosian: 1009,5.

2. OCKUIbKM y TUTAYMN CaJ0OK XOJIUTh AIBUMHKA, Te 11e TouHO He FOpa, sxomy
He MeHII 8 pokiB, ToMy 110 Tans ctapiie FOpu, it 13 a6o 15 pokiB, a OCKiJIBKH cyma
pokiB Tani Ta CBiTJIaHM AUTMTHCS Ha 3, TO 1€ TUIBKH 13, amke 15 y cymi 3 Oyab-IKuM
IHITUM BIKOM He JiauThest Ha Tpu. Omxke, Tani — 13 pokiB. Ockinbku TaHs ctapiie
Opu, a iiomy He menwm &, Tto FOpi 8 pokis. Tenep, cyma Biky Tani Ta CBiTiaHu
nimutbest Ha Tpu, Tawi 13, a Cpimmani 5 abo 15, apyre He NIIXOIUTh, a
3HaunTh CBITHaH1 5 pokiB. 3anumaerbes OneHa — it 15 pokis.

Binnosine: CsiTnani 5 pokis, FOpi 8 pokis, Tani 13 pokis, Oneni 15 pokis.

3. Slkmo momatv mi MEPUMETPH, TO JIETKO MOOAYUTH, IO KOKHHUKA BiIPi30K
MEPUMETPA BEIIMKOTO MPSIMOKYTHHKA JOMAETHCS 3 pa3w, TOMY ITyKaHE 3HAYCHHS

EpUMETPY — 11€ % =6.

Binnogins: 6.

4. HaiiOuipmie YMCIO0 MOXHA OTPUMATH, SIKIIO BHUKPECIUTH HaWMEHIY
KUIbKICTh Udp. Ycworo e uucio mae cymy mudp 50. o6 orpumartu yucio, 1o
kpatHe 9, Tpeba Bukpecautu I1mMbpu 3 cymor 5. (3po3ymisio, MmO TpH
BUKpECTIOBaHHI 1TUGp 3 cymoro 14 Ta Oiymble YWCIO TUTHBKU CTaHE IIE MEHIIUM).
OnHy mudpy BHKPECITUTH HE JOCTaTHHO, TOMY Ciia Bukpeciautu mudppu 1 ta 4 ado
2 ta 3. Kigbkicth mudp Oyae OJHAKOBOI, TOMY CIiJl 3poOMUTH Tepiny Iudpy
MaKCUMAJIbHOIO 3 MOYKJIMBHX. SIKIIIO BUKPECIUTH 2 Ta 3, TO Mepiia 3aJuIinuThes 1.
Sxmo BukpecnuTy nepiry 1, To 4 Tpeba BUKPECIUTH OCTAHHBOIO. MaTHMEMO YK CIIO
234123412341234123.

BinnoBinb: 234123412341234123.

5. 3 ycix 27 kyOuWKiB 1 pO3TalllOBaHUI TMOBHICTIO BCEPEIWHI BEIHUKOTO
KyOuKka, 1me 6 MarTh 3 MOBEPXHEI0 BEIUKOTO KyOMKa piBHO 1 rpaHb, 1e 12 —
1o 2 CHUIbHI KBaJPaTUKH, 1 T1 8, IO pO3alIOBaH1 O KyTaX BEJIIMKOr0 KyOHKa MarOTh
no 3 CHiJIbHI IpaHi.

Takum dYwHOM, TSI HaWMEHIIO! KIJTBKOCTI OJIAKUTHUX TpaHel Mae OyTu
1 BcepenuHi Ta iHII 5, 106 Manu piBHO 1 CHIIBHY TPaHb.

Takum ynHOM, YChOTO 5 OJAKUTHUX MaIHMX KBaJAPATUKIB 3 9-6 = 54.

: 5
Omxe, IIyKaHe BiJHOMICHHS T4

BignosBianb: 5% )
7 kiaac

1
1. 3 piBHSIHHS X+2017 = = maemo, o x+2018=1+1:f, ToIi 1 :E_
3 3 3 1+2018 4

Bingnosinn: % .



2. Hexalt 3a 4yac TOpiHHS TOBCTa CBiYKa 3MEHIIWJIAch Ha X, TOJAI TOHKa
3MeHImIach Ha 2 x. [IpuiiMeMo BUCOTY CBIiUKH 3a 1, TOAI MaEMO PiBHSHHS:

1 — x=3(1 — 2 x), po3B’si3ytoun sike orpumyemo, mo x=0,4 roauHH, TOOTO
24 XBWIMHH.

. . R —‘\y ir i i
Bianosiab: 24 XBUJIMHY. . | S S I
3. OpauHara KoKHOI TOUKHU Tpadika QyHKIIT - .
y =2[x]-1 Ha opuHUIIIO MeHIIA 32 BiANOBiIHY OpaMHATY I
Touku rpadika Gynkuii y = 2[x] (puc.1). 821 0710123"‘
__3‘: ‘
Puc. 1
4, 3 YMOB 3a/1a4i

/BAD=/DAC =«,

/ADM = /ZMDB =y, ane Tomi #
ZACD =y Ta /ZBMD =2«
(puc. 2).

Tom <ZAMD=_/ADC, sx

KyTH y TPUKYTHHUKY, [II0 MAIOTh JIBa
B C PIBHHUX KyTH. AJie 3 IHILIOTO OOKY sIK
Puc. 2 cymikui: ZAMD=180°-2a, a

/ZADC =180°-2y = a =y, Tomy

AADC — piBHoOenpenuit i AD=DC =5.

Binnosiags: DC =5.

5. HaiiGinpime 4uciao MoOXHA OTpPUMATH, SIKIIO BHUKPECIUTH HAWMEHIIY
KUIbKICTh 1U(dp. Ycworo 1ie uucio mae cymy 1mudp 50. o6 orpumartu yucio, 1o
kpatHe 9, Tpeba BukpecautH I1WMbpu 3 cymor 5. (3po3ymisio, MmO TpH
BUKpecoBaHHI mudp 3 cymoro 14 Tta Oinmblie YMCIO TUIBKH CTaHE IIE MEHIINM).
OnHy mudpy BUKPECIUTH HE JOCTATHRO, TOMY CIIiJi BUKpeciuTd nudppu 1 ta 4 abo
2 ta 3. Kingpkicth mudp Oyae OIHAKOBOIW, TOMY CIijl 3poOUTH TepIry Iudpy
MaKCUMAJILHOKO 3 MOMJIMBHX. SIKIIO BUKPECIUTH 2 Ta 3, TO Mepiia 3aIUIIUThC 1.
Skmio Bukpecnutu nepmry 1, To 4 Tpeba BUKPECIUTH OCTaHHBOK. MaTHMEMO YHUCIIO
234123412341234123.

Binnosinb: 234123412341234123.

6. Po3i6’emo kmiTuHKH 3 HOMepamu 2-17 Ha 4 Habopu 1o 4 MOCHTIIOBHI
KITUHKY. ['paBelib, 1110 MOYMHAE CIIOYATKY 3aKPECIIOE MEpITy KIITHHKY 3 TapHUM
HOMEPOM, a TIOTIM JIi€ aHAJIOTIYHO JI0 IPYTOT0: SKIIO APYTHH 3aKPECIIOE KIITUHKY 3
NapHUM HOMEPOM, TO TOH, XTO MMOYKMHAB — 1HIIY MapHY LBOI0 BUOOPY, SKILO APYyTrUi
3aKpECIIOE€ Bl KIITHHKH, TO TEPIIMA — IHII /1Bl KIITUHKU IOTO HAOOPY, SKIIO
JIPYTHA 3aKPECTIOE KIITHHKY 3 HEMapHUM HOMEpPOM, TO TOH, XTO MOYHHAB — IHIITY
HEMapHy KIITHHKY [bOro Habopy. Tak 3aBxau TOW, XTO MOUYMHAE OyIe MaTu
MOXJIMBICTH X0y, OTXKE€ MOXHa 3a0€3MeunTH co01 IepeMory.

BianoBiab: TOl, XTO IMOYHHAE.



8 kiac

1.2+2-3+...42016-2017 + 2017 - 2018
' 1* +3% +...+ 20177 '
PosrissHeMo 4MCeNbHHUK N@HOTO JpOo0y Ta BHUHECEMO 3a JY)KKU CIUIBHUN
MHOKHHUK — 9ucio 2. Maemo:
1:2+2-3+3-4+4-5+5-6+6-7+7-8+...42016-2017+2017-2018=
=2(1+3+3-2+2-5+5-3+3-7+7-4+...+1008-2017+2017-1009)=
=2(1+3(1+2)+5(2+3)+7(3+4)+...+2017(1008+1009))=2(12+3%+...+2017).
CkopoTumo Jipid i OTPUMAEMO BiIIIOBIIb.
Binnosian: 2.
2. Hexaii X — Homep kBaptupu Onera. Toai HoMmep #oro moBepxy 239 — x.

1

UacTka Bim [iIeHHS 3 OCTadelo Homepa KBaptupu Ha 10 AOpiBHIOE HOMEpY
MONePEaHBOTO MOBEPXy, ToMy X =10-(238—-X)+r, me 0<r<9.

[TepeTBOprorOUM oepkaHe piBHSAHHS, oaepkuMo: 11X =2380+4r; x =216+ 41+1r
OCKIJIBKH X € HATypaJbHUM YUCIOM, Toai I =7, Tomy X =217,

BinnoBiab: Oner memikae B 217 kBapTHpi.

3. MeToJ0M BiJl CyNmpPOTUBHOTO, MPHUITyCTUMO, 1m0 a+b+Cc=0. Toxi 3 ymoB
BUILIMBAE, 1110

ab+bc+ca=a+b+c=0.

Sxmo npumyctuth, mo abc =0, tooto, Hanpukiaa, ¢=0, To ab=0, Tomi
MaeMO JIBI 3MiHHI, IO JOPIBHIOIOTh HyJeBil. BuOupaemo oaHe 3 3agaHuX
CIIBBITHOIIIEHbB, JI€ 11l 3MIHHI HE TOB’S13aH1 MHOXEHHSM 1 OTPUMAEMO CYINEPEUYHICTh.
Takum ynrOM abc # 0. IlizcraBumo c=-a—b B piBHicT, ab+bc+ca=0. 3Biacu
Jlajl MaeMo, IIo

(a+b)b+(a+b)a-ab=0 < a’+ab+b’=0 < a’+ab+ib*+3b*=0
< (@+ib)’+3b’°=0 < a=b=0.

OpepxaHa CynepeyHIiCTh 3aBEPIIy€E JOBEICHHS.

4. Ha mpomomxenni Bigpizka BC 3a touky C BubOepemo Touky E Tak, mio
CD=CE (puc.3). Tomi «ACD=180°-«DAC-~ADC=180"-4a=~ACE. Orxe,
TpukyTHukH ACD u ACE piBHI 1Mo 1IByM CTOpOHaM 1 KyTy MK HUMH, TOMY
/AEC=2ADC=3a 1 < CAE=~2CAD=aq. 3ayBaxxuMo, 110
< BAE=/BAC+ 2~ CAE=30~= 2 AEB. Takum unnom, TpukytHuk ABE piBHOOEIpeHM
i AB=BE=BC+CE=BC+CD.




5. O4eBuIHO, IO OCKIJIBKHM HAC IIKABUTh JHUIIE MOAIJILHOCTI HA 3, TO MOYKHA
3aMIHUTH yC1 Ynuciia TakuMm unHom:1, 4, 7 —1, 2,5, 8 > 2 Ta 3, 6, 9 — 3 1 Hivoro B

yMOBi 3amadi He 3MmiHUTBCA. Tomi micms 2014:2=1007 xoxiB Ha mommi Oyxae
3anycaHe 4OTHpUIM(POBE YHUCIO 1 OCTaHHIM Xig poduth Omnecs. 3po3yMmino, IIO
3anucaHuMu OynyTh Jaesiki 4 nudpu, m0 YTBOPIOIOTh YOTHPUIUGPPOBE YKHCIIO, SKi 3
caMoro MoYyaTKy HILIM mocmiib. ToOTO MOXIUBUN OAMH 3 TakuX BapiaHTiB: 1231,
2312 a6o 3123. B koHOMY 3 IIMX BapiaHTiB € mapa mudp, mo yrBoproe yucio 12,
came ix 1 mae aumuty Onecs JUist IEPEeMOrH.

Bignosiab: nepemarae Onecs.

6. Iletpo mnepmmm xomoMm dapOye I

kBaapaT 4x4, mo posramoBaHud B [ | | 7

cepeauHi mnpsMokyTHuKa (puc. 4). Jlam

nepemMory nNpuHOCUTbL CUMCTPpHUYHA BiI[HOCHO

BEPTUKAJIbHOT TmpsiMoi  cTpateris. [lerpo

3aBXKIHU MOXKE 3poOuTH X1]1, 10
CUMETPUYHUM XOJIOB1 JIpyroro, a ToMy —— "~~~ -
MepEMOIKE. Puc. 4

Bignosias: [lerpo.
OkJiac
1. 3ayBaxxumo, 10 CyMH 4YHCEJ, PIBHOBIIJAJIECHUX BiJ KIHIIB PSAIy, PIBHI:
1+2018 = 2+2017 = ... = 1009+1010. Sxmo BUTEPTH OJHY TaKy Mapy 4HCEl, IMap
saymmuThess 1008 = 336-3. OTxke, K0 MK BUTEPTUMH ynciaMu Oyzae 336 map, To
30BHI 3anumuThess 336-2 = 672 mapu, 1 yMOBY 3anadi Oyae Bukonano. Came Tak i
BHIiJIE, SIKIIIO BUTEPTH uncia 673 1 1346.

Takoxx MiaxoasaTh, HaNIpuKiIad, ynuciaa 1289 11738.
BinnoBiab: 673 1 1346.

2. I3 ymoBHM 331241 MaeEMO

a b

= =a(b®+b+1)=b(@*+a+1).
a+a+1 b*+b+1 ( ) = b )

ab® +ab+a=ba’®+ba+b.

ab® —ba®+a-b=0.

ab(b®* —a®)+(a—b)=0.

ab(lb—-a)(b+a)+(a—b)=0

(b—a)(ab(a+b)—1) =0

(b—a)=0 abo ab(a+b)-1=0

a=>b ab(a+b)=1

3a ymoBoto 3amadi a=b. Toni, ypaxoByroun, mo ab(a-+b)=1, orpumaemo

2018
2017 +a’b +b%a

2018
2017 +a’b +b%a

(a+b) + —a®-b®=a’+b’ +3ab(a+b)+ a®-b® =



2018

2017 +1

Bignosinn: 4.

3. Y rocrpokytHoMy TpukyTHuKy ABC npoBeneno Bucotu AD 1 CE. Touku M
1 N — ocHOBU TIepIeHIUKYJIAPIB, onyileHuX Ha npsamy DE 3 Todok A 1 C BianmoBigHO.
Josenite, mo ME = DN.

Ockinbku £ ADC = £ AEC, To yotupukyTHUK AEDC — BOUCaHU.

Iepuuii cnoci6. 3a BractusicTio BuucaHoro 4otupukytuka ~ NDC = Z BAC = «,
/MEA = 2 BCA = y (puc. 5).

I3 mpsimokyTHUX TpUKYTHUKIB AME 1 AEC, OTpUMYy€EMO

ME= AEcosy = ACCOS« COSy .

Amnanoriugo, DN = DCcosa = ACcoSsyCOSc .

Otxe, ME = DN..

3ayBaskumo, 1110 BUKOPUCTaHI PIBHOCTI KyTIB MOKHa OTPUMATH 3 MOA10HOCTI
TpukyTHUKIB DBE 1 ABC, 5Kl , B CBOI 4epry, MOXHa OTPUMAaTH 3 MOJIOHOCTI
TpuKyTHUKIB ABD 1 CBE .

Jpyruii cnoci6. CkopructaeMocs TUM, 110 LEHTPOM KOJIa, OTIUCAHOTO HABKOJIO
AEDC, € cepenuna O ctoponu AC. Ockinbku TpukyTHUK DOE — piBHOOEApEeHMIA, TO
fioro Bucora OK € tioro meaianoto, To0to EK = KD (puc. 6).

[Mpssmi AM, OK 1 CN nepnienaukyispai npamiii ED, Tomy napanensHi onHa
onHii. Ockinbku A0 = OC, 1o 3a Teopemoro Paneca MK = KN.

Tomi ME = MK — EK = KN — KD = DN, 10 # He00X1HO JOBECTH.

3ayBaxumo, mo OF = OD tomy , m1o mi BiApi3KH € MeAiaHAMH MPSIMOKYTHUX
TPUKYTHUKIB 13 CIILJILHOIO TUIIOTEHY3010 i MPOBEEH1 0 HE.

4. Ockimpkn a>0,b>0i a-b>2017a+2018b, TO a-> 2017% +2018 (1) 1
b > 2017 + 20182 (2).
a

Jonasum HEPIBHOCTI (1) 1 (2), OTPUMAEMO:

a+b> 2017% + 2018E +2017 + 2018 > 2\/2017% . 2018E +2017 + 2018 = (+/2017 ++/2018)°.
a a

5. [IpumycTumo, o 11e MOXIJINUBO i Taka Touka O icHye.



Hexait Touki A, B, C, D € BepmnHamu kBajpara (TIOpSJIOK PO3TAIlyBaHHS
BEpIIMH N0BUIbHMN), Tpuuomy OA = 2016, OB = 1.

Tomi 3 HepiBHOCTI TpuKyTHUKA 11 Todok O, A, B oxepxyemo, mo AB nHe
oinbine 2017 (piBHICTS, skiIo O neXiTh Ha AB, npu npboMmy O He cHiBIaaac Hi 3 4 Hi 3
B).

MosxnuBi Bumagku: AB — 1ue cropoHa KBajapara, abo AB iaroHale.
YpaxoByrouu 11e, poOMMO BUCHOBOK, IO JOBXHHA CTOPOHU KBajpaTa HE IEPEBUIILYE
2017. Omun 3 BigpizkiB BC 1 BD € croponoro kBaapara.

Hexaii e Oyne Binpizok BC. Toni B tpukytauky OBC nosxuna OC nopiBHIOE
2018 a60 2019, OB = 1, BC ne nepesepiye 2017.

SAxmo OC=2019 1 BC ne nepeseprye 2017, abo OC=2018 i BC menme 2017,
TO OACPKUMO MPOTUPIYYS 3 HEPIBHICTI TPUKYTHHUKA.

Axkmo x OC=2018 1 BC=2017, TO OTpUMAEMO MPOTUPIYYS 13 YMOBHU
OJIHOYACHOI HaJexHOCTI Touku O Biapizkam AB 1 BC, npu upomy O He criBHajaae 3
B. Onepxxumo mpotupivys.

Buxoauts cutyariisi, onucaHa B yMOBi, HEMO>KJIUBA.

BinnoBiab: Hi, HE MOXYTh.

6. Iletpo mnepmmm xomoMm dapOye I

kBajgpar 4x4, w0 po3TamoBaHud B [ | | 7

cepelrHl MNpsAMOKyTHUKa (puc. 7). [am

NepeMOry MPUHOCUTh CUMETPUYHA BIAHOCHO

BEPTUKAJIbHOI mpsiMoi  cTpateris. Ilerpo

3aBXKIHU MOKE 3po0uTH X1]1, 10
CUMETPUYHUM XOJIOBI JIpyroro, a ToMy —— ~~~~°~ s
epEMOKeE. Puc. 7

Bignosias: [lerpo.
10 kaac
1. I3 ymoBU 3a5aui MaemMo

a b
a+a+1 b*+b+1

=ab®+b+1) =b(a’+a+1).

ab® +ab+a=ba’+ba+b.

ab® —-ba® +a-b=0.

ab(b®* —a®)+(a—b)=0.

ab(b—a)(b+a)+(a—b)=0

(b—a)(ab(a+b)-1) =0

(b—a)=0 abo ab(a+b)-1=0

a=>b ab(a+b)=1

3a ymoBoto 3amadi a=b. Toni, ypaxoByroun, mo ab(a+b) =1, orpumaemo

2018
2017 +a’b +b%a

2018

_aS _b3 —
017 +a’b+b’a

(a+b) +

—a*-b’=a’+b®+3ab(a+b)+ 5



2018

+ =
2017 +1

Binnosins: 4.

2. Cyma HoMepiB OyAWHKIB Ha OJHINA CTOpPOHI KBapTaidy JAOpiBHIOE 423.
Busnauite HoMep OyuHKY, IIATOTO BiJ MOYaTKy KBapTaidy. BiamoBiab oOIpyHTYHTE.

Hexaii n— umncno OynuHKiB, @ — mepmmi, b — ocranHiii HOMepu OyIUHKIB.
Ockinbkd HOMEpH OYIMHKIB 3pOCTAalOTh HA 2, TO MAaEMO 3pOCTar0dy apu(pMETUUHY

nporpecito S = a%b -n=423. Ane 423=3-3-47. Ockinpku n>5, To N=9. OTxe, HOMEP

n’siToro (cepeaHboro ) Oyaunky — 47.
BinnoBinn: 47.
3. Ockinpku a>0,b>0i a-b>2017a+20180, TO a-> 2017% +2018 (1) 1

b > 2017 + 20182 (2).
a

JonaBum HEPIBHOCTI (1) 1 (2), OTPUMAEMO:

a+b> 2017% + 20189 +2017 + 2018 > 2\/2017% . 2018E +2017 + 2018 = (+/2017 ++/2018)°.
a a

4. TlpumycTumo, 1o 11e MOXJIUBO i Taka Touka O icHye.

Hexait touki A, B, C, D € BepmmHamu KBajaparta (MOPSAOK pO3TalTyBaHHS
BepIINH 10BUTbHUN), mpuuomy OA = 2016, OB = 1.

Toni 3 HepiBHOCTI TpukyTHUKa aisi Todok O, A, B oxepxkyemo, mo AB He
oiunbiie 2017 (piBHICTD, skIIO O NexiTh HA AB, ipu boMy O He cHiBNAjaE Hi 3 A Hi 3
B).

MoxnuBi Bunagku: AB — ue cropoHa KBajapara, abo AB iaroHale.
YpaxoByrouu 11e, poOMMO BUCHOBOK, IO JOBKMHA CTOPOHU KBajpaTa HE MEePEBUIILYE
2017. Onun 3 BinpizkiB BC i BD € croponoro kBagpara.

Hexaii e Oyne Binpizok BC. Toxi B tpukytanky OBC nosxuna OC nopiBHIOE
2018 a6o 2019, OB = 1, BC ne nepesepiye 2017.

Axmo OC=2019 1 BC ne nepepepmrye 2017, abo OC=2018 1 BC menme 2017,
TO OJIEP’KUMO TIPOTUPIYYS 3 HEPIBHICTI TPUKYTHHKA.

SAxmo x OC=2018 1 BC=2017, TO OTpUMaeMO MPOTHUPIYYS 13 YMOBHU
OJIHOYACHOI HaJexHOCTI Touku O Biapizkam AB 1 BC, npu nibomy O He criBmajaae 3
B. Onepxxumo mpotupivys.

BuxoauTs cutyaiiisi, onucaHa B yMOBi, HEMO>KJIUBA.

BinnoBiab: Hi, HE MOXYTh.

5. Ha ko po3ramoBani Touku P, A, B, a Bcepenuni koia — Touka Q Takum
yuHoM, mo /PAQ=90°, PQ=0QB Ta Touku P 1 B nexarp mo pi3Hi CTOPOHH BiA

npssmoi AQ . [Toznauumo yepe3 M — cepenuny Biapisky PB (puc. 8).
Toni «/PMQ=/PAQ=90° 1 yotupukyTHuk PAMQ — BriucaHuii.
3Bigcu ZAPM = ZAQM.

Maemo, 110



ZAQB - ZAQP = Z/AQM + Z/MQB — ZAQP =
= ZAQM + (LMQP — ZAQP) =2/AQM = 2/APM,
10 ¥ Tpeba OyJI0 JOBECTH.

Puc. 8

6. PosrisiHeMO MOMEHT MicCis TPEThOTO XOAY (KOJIM BHUIMHCAHI TPU YHCIA).
SIK110 10 HBOTO MOMEHTY 1€ HIXTO HE BUTPaB, TO HACTYITHUM X0A0M Bacuib Burpae:
HOMY JJOCTaTHBO 3HAWTH JBa BUIIMCAHUX YHUCIA OAHIE] MapHOCTI i1 BUIIUCATH CBOIM
XOJIOM iX cepeiHe apudmeTrnyHe (BOHO € IITUM YUCIIOM).

Kpim Toro, momiTHMO, 110 KOJIM TPH IIIMX YKcaa 3 MHOXKuHM 1, 2, 3, . .., 2018
YTBOPIOIOTh apHU(PMETUUYHY MpPOrpecito, To ii pi3Huug He Outbme 1008 (60 p13HI/II_I$1
MK HAOUThIIMM 1 HaliMeHIIMM yuciamu Oyne He menme 2-1009 = 2018,
HEMOKJIUBO).

Teneps onuieMo Burpainy crparerito Bacuns. Hexait nepuum xogom Iletpo
Bunucas yucio a. [Ipumyctumo, yto a < 1009. Toai Bacuip Bunucye To 3 yucen
2017 um 2018, napHicTh SKOTO BiJMIHHI BiJl MAPHOCTI Yucia a (MO3HAYMMO 1€ YUCIIO
yepes b).

[Ticns 1pOro XoAy BHUIHMCAHO JBa 4YKCIIA PI3HOI MApHOCTI; OTXKE, BOHU HE
MOKYTbh OyTH MEPIIUM 1 TPETIM YJICHOM MPOTPeECii 3 MUIUX YUCET.

Ockinbku b—a > 1009, BoHM TakoX HE MOXYTh OYTH CYCIIHIMH YJ€HAMU
nporpecii. OTxe, [leTpo He 3M0Oke BUTpaTH TPETIM XOJ0M. AJle B IbOMY BUMAJKY, SIK
MU OauuIIv paHillle, HACTYITHUM X0J10M Bacuib Burpae.

Axmo a > 1010, To Bacune Bianosigae, BUNMcyoun 1€ 3 uncen 1 1 2, sike mo
MapHOCTI BiAp13HAETHCS Bia a. [loganbiii po3yMu aHAJIOT14HI IEPIIOMY BUIIAJIKY.

Binnosiab: y Bacuis.

11 kaac
‘x3‘ +8
—2x+4

2018)0 .

1. y= (IOg 2018 %



34
2 ¢
o
fff 4
—2 ..rf
— —t—>
..I"" ﬂ 1 A
Puc. 9

2. Ockinmpkn a>0,b>01 a-b>2017a+20180, TO a > 2017%+ 2018 (1) 1

b > 2017 + 20182 (2). HomaBmm  wHepiBHocTi (1) 1 (2), oTpuMaemo:
a

a+b> 2017% + 20189 +2017+2018 > 2\/2017% . 20189 +2017 + 2018 = (+/2017 ++/2018)°.
a a

3. a8+ b 1gb (3a ymoBo10), 3Biacu b ia. Omxe, b =aby, bieN. ITigcraBnsemo
B YMOBY, OTpUMYeMO, o a?*8+ ab; :a? by.3incu, a®’+ by fa by

Mipkyroun Tak 2017 pa3 , Mmaemo, mo 1+ baois : @ Daoss'

Orxe, 1+ by1g , TOOTO bog1s=1.

Tomi 2 ‘a, a omxe a=1 abo a=2.

Binnosins: (1;1), (2; 22918),

4. I3 ymoBH 3a/1a4i MaEMO, 110

Z/PRQ + £TRS = ZPRT (*).

Hoenemo, mo QPTS — mapanenorpam (puc. 10).

JlilicHO, BHMKOpPUCTOBYIOYM PIBHICTh KYTIB TMpHU
OCHOB1 B piBHOOeApeHux TpukyTHukax PQR 1 RST Ta
piBHICTB (*), OTpUMaemMo

ZQPT+ 2PTS=2QPR+ 2RPT+ 2RTP+ «STR =
2/ PRQ+ 2 TRS+(180°-~ PRT)=180°. Puc. 10

Taxum guroMm, PQ || ST i PQ=ST (3a ymoBo10), Todto QPTS — mapainenorpam.
Toni QS = PT, orxe, TpukytHuk QRS — piBHOCTOpOHHI.

Otrxe, ZPRT=0,52 QRS =30°

Bignosign: 30°.



5. Po3riisiHeMO MOMEHT TicCiisi TPEThOTO XONy (KOJHM BHUIIMCAHI TPU YHUCTA).
SKI10 10 HHOTO MOMEHTY III€ HIXTO HE BUTPaB, TO HACTYITHUM X0/10M Bacuib BUrpae:
HOMYy JOCTAaTHbO 3HAWTH JBAa BUIIMCAHMX YMCJIA OJIHIET MAPHOCTI M BUMHMCATH CBOIM
XOJIOM IX cepeiHe apupMeTHIHE (BOHO € IIJTMM YHCIIOM).

Kpim Toro, momiTHMO, 110 KOJIM TpU LUIMX Yuciaa 3 MHOXuHM 1, 2, 3, ..., 2018
YTBOPIOIOTh apu(METHUHY Tporpecito, To ii pi3Hul He Outbine 1008 (60 pizHUIA
MDK HaWOUTBIIUM 1 HaiiMeHImMM yuciamu Oyne He menme 2-1009 = 2018, mio
HEMOJKJIMBO).

Teneps onuiemo Burpamny crpaterito Bacunsa. Hexait nepmmm xomom Iletpo
BumnucaB uucio a. [lpumyctumo, uro a < 1009. Toai Bacunes Bummcye To 3 uncen
2017 um 2018, mapHicTh SKOTO BiJAMIHHI BiJl MAPHOCTI Yucia a (MO3HAYUMO II€ YUCIIO
gepes b).

[Ticnst mporo Xoay BHUMOMCAHO JBa YKCJIA PI3HOI MApHOCTI; OTXKE, BOHU HE
MOKYTbh OyTH MEPIIUM 1 TPETIM YJICHOM MPOTPECii 3 MUIUX YUCET.

Ockinbku b—a > 1009, BoHM TakoX HE MOXYTh OYTH CYCIIHIMH YJ€HAMU
nporpecii. Omxe, [leTpo He 3MOKe BUTPATH TPETIM XOJOM. AJie B IbOMY BUIAJIKY, 5K
MU OauuIIv paHillle, HACTYITHUM X0JI0M Bacuib BUrpae.

Axmo a > 1010, To Bacune Biamosigae, BUNIMCYIOUH T€ 3 umcen 1 1 2, ke 1o
MapHOCTI BiApI3HAETHCS Bif a. [loganbiii po3yMu aHAIOT14HI EPIIIOMY BUIIAJIKY.

Bignosiab: y Bacuns.

6. Skmo mpumycTUTH, IO Taka (YHKIA ICHYE, TO, BPaxXxOBYIOUH, IO IS

kosxHoro X € (0; 1) CIIPaBIIKY€EThCS PIBHICTD X =~/x /X, TOMY
f(x)=f(/x-/x)=f(x)- f(/x)>2018%, mo cymepeduth TOMY, IO
E; = (2018, + ).



