Bignogizi II etany BeceykpaiHCbKOl YYHIBCHKOI 0JIIMITIAAN 3 MATEMATHKH
2020-2021 u.p.
6 kiaac

1. Yncen, wo kparHi 4, ycporo 240 =505 . Yci Bonu miakpecieni moHaiiMeHmIe

2 paszu. AJie KOXKHE TpeTe 3 IMX YUCEN KpaTHe me i 3, ToOTO iX Tpeba BUKPECIUTH
3 miei kumekocti: 4, 8, 12, 16, 20, 24, ..., T00TO 3 MHOAIIBHOCTI 3 OCTa4Y€rO
505 =3-168 +1 takux yucen 168, To6To uncen takoro tumy 505 —168 = 337.

Tenep 1e ABiui HigKpecieHi yci ymcia, mo KpaTHi 2 Ta 3, ane He kpaTHi 4. Ix
MOJKHA MTOpaxyBaT TaKMM YMHOM, YUCEI, IO KpaTHI 2 aine He kpaTHi 4 — tak camo 505.
3 HUX KpaTHi 3 KOoXkHE Tpete: 2, 6, 10, 14, 18, 22, ..., TodTo iX Tak camo 168.

To6T0 ycboro mux uncen 337 +168 =505.

Bignosiae: 505.

2. 3ayBaxXUMO, 10 KUTBKOCTI TGP 9, 110 3yCTpivaroThCs IpU HyMepallii CTOPIHOK
1-100; cropinok 101-200 Ta cropinok 201-300 € piBHUMHU.

[Topaxyemo KiUTbKICTh PP 9, 110 3yCcTpivaroThes pu Hymepailii ctopinok 1-100.

[Mudpa 9 3ycTpivaeTscs mo ogHOMy pa3dy B Homepax 9+10k, k=0, 1, .... 8, 90-98 i
JBa pasu B HOMepi 99, To6To 9+9+2=20 pas3is.

Tomy Bcboro npu Hymepaiiii KHur# 0yino Bukopuctano60 mudp 9.

Binnosiab: Bukopucrano 60 mudp 9.

3. | crioci6. Hexait y Onenku X, a y Tapaca Yy s0myK.

Toniy+3=2(x—3)Tax+2=3(y—2),3Blaku X =7,y = 5.

I cmoci6. ¥V nepmomy Bumaaky OleHKa OTpUMAae TPETHUHY, a y APYTOMY — TpH

YBEPTI BiJ 3arajibHO1 KUIBKOCTI S0JyK, a00 Ha 5 si0JyK OLbIIe.
31 5 . . . . )

OTtxe, 130 BIJT 3arayibHO1 KINBKOCTI S0IyK 11e 5 sS0yK, a 3arajibHa KITbKICTh —
12 a0myx.

3anuimaeTscsi 3poOUTH TIEPEBIpKYy: y mepiioMy Bumajaky OJleHKa Mae AicTaTv
4 a0nyka, a 'y apyromy — 9 s6nyk. Ile cripaBai MOxIMBO, SIKIIO Y Hel 7 s10iyK, a y Tapaca
S.

Bignosiab: 12 s16ayk

4. BignoBiab: Ons — akopjieoH, icriaHchka; Taus — OaHaypa, HiMelbka; OkcaHa —
apda, ppaniyspka; Karst — ckpurika, aHriiicpKka.

5. CrnoyaTky 3BaXMMO Bl JIOBUIbHI MOHETH, Hampukian 1 ta 2. SKmo BOHU Yy
piBHOBa31, TO BOHU criipamxHi. [lami mpocto mopiBHoemo 1 Ta 3. fkiio BoHM B piBHOBa3I,
TO MOHeTH 4 Ta 5 — ¢anpmmsi. Skmo Hi, TO MoHeTa 3 (anpmuBa. Hexait, Hanpukian, 1
Baxxya 3a 2. Tomi 1 — B (0inbm Baxkka Qanbiuba), Toai 2 — C (cnpasxsst) yu JI (611b11
aerka ¢anpmmBa), ado 1 — C ta 2 — JI. 3Baxkumo tenep | Ta 2 Ha oHUX aybKkax Ta 3 Ta 4
Ha iHmmX. Akmo 1 ta 2 nepeBaxkusin abo y piBHOBa31 3 Ta 3, TO TaM HE MOXe OyTH Mapu
C+JI, 60 BOHa HE B 3MO31 MEPEBAKUTU OyAb-AKYy IHIIY Mapy a TakoX OyTH 3 HEK B
piBHOBa3l. Tomy 1 — danbpmmBa. Ao 1 Ta 2 BusBuIKCS OUIBII JErKuMu 3a 3 a 4, TO 11e
MOX€ CTaTHCS JIUIIIE 3a YMOB 1110 2—JI, ToOTO (habiuBa.

BignoBiahb: Tak.



7 kjaac

1. JIBiui HUM MIIKPECIICH] YKCIa, sIKl IUIAThcs Ha 6, Ha 10 Ta Ha 15, ane He AiIaThes
Ha 30. OcranHi OyayTh mijikpecieHi Mukoiakowo Tpudi. OTxe, iX HOTpIOHO BUIYUUTH SIK
31 CIIUCKY MIJAKPECICHUX YHCEN, K1 TIIAThCS Ha 6, TaK 1 31 CIUCKIB
nigKpeciaeHux yucen, kpataux 10 ta 15. Ycboro orpumyemo:

2016 , 2020 2010 5 2010 _ 336+ 202-+134 - 201= 471,
6 10 15

Y uucenpHMKax JApoOIB 3amMcaHi HAWOUIBINI HaTypadbHI 4YHCHa, SKI HE
nepeBuiyoTh 2020 1 ninsThes Hauio Ha 6, 10, 15 ta 30 BignosiaHO.

Mosknaa 6yno mipkyBaTu 1ie i Tak. Cepen kokHHX 30 TOCIITOBHUX HATypadbHUX
qHCcell MiAKpecIeHUMHU ABivil OyayTh 7 umcen, Akl npu AiaeHHi Ha 30 garoTe octaui 6, 10,
12, 15, 18,20 ta 24. Bix 1 no 2010 takux rpym no 30 yucen € 67. Kpim HuX, ABi4i OyayTh
nigkpecieni me i yncina 2016 ta 2020. Pazowm:

7- 67 +2 =471.

Bignosiab: 471 4ucio..

2. JIns nesikux HaTypaibHHUX N, K MOBMHHA BUKOHYBAaTUCH PIBHICTD:

7k+1=10n+2 a6o 7k =10n+1.
ToOto Tpeba 3HaiTH yncio Mk 29 ta 92, sike 3akiHuyeTbea Ha uudpy 1 Ta qimuThesa Ha
7 . Haiimenmmm TakuMm gucio € 21, ame Bono menmie 3a 30. HacTymmHuM 9uciiom € 9uciio
91. 3po3ymiso, IO 1HIIMX YHUCEI HE ICHY€E Y BKa3aHOMY MPOMIKKY. TakKMM YMHOM yChOTO
MamuHoK y [lerpuka:

7k+1=91+1=92.
Ockinbku 92 =4-23, To po3CcTaBUTH B psAll 0 4 BiH 3MOXKe.

BignoBiakb: Tax.

3. | crnoci6 . Slkbu KokHOTO COpPTYy sA0MyK Oyjao BTpWYi Oijbllie, TO CyMapHa
KUIbKICTh s10myK 3pocna 60 Ha 200%. I3 mux 70% ckiamae 30UIbIIEHHS 3a PaxyHOK
aHTOHIBKH, 50% — 30UIbLIEHHS 32 paXyHOK MasMHIBKUA. OTxe, 30UIbIIEHHS 33 PaXyHOK
aitmapena ckimagae 200% — 70% — 50% = 80%.

Il crmoci6 . Ockinpku IoAaBaHHS IOJABOEHOI KIIBKOCTI aHTOHIBKH mac 70%, To
anToHiBka ckiamae 0,35 Bixg Bcix s0ayk. AHanoriydo, ManuHiBKa ckiamae 0,25 Big Bcix
s0ayk. OTxe, nons aimapena — 0,4. SAxmro mo uncna aivi qoxaru mo 0,4, TO YUCIIO 3pocTe
Ha 80%.

Binnosiab:30uismmiaocs Ha 80%.

4. HeckiagHo mepeKoHATHCS, IO MPOMEHI pO3TalloBaHl B TakOMy MOpSAKY: OA,
OD, OC, OE, OB. SIlxmo ZAOB=2a, to /BOD=a, £ZBOE=«a-45°, a Tomy
/DOE = #BOD - ZBOE =45°.

Binnosian: 45°.

5. Tlepmmm xom0M AHTOH Kiajie TUPHO Baroto 5 r. A gami mpocto skmo OleHa
BUOMpae THPIO Baroro N T, To BiH BuOHWpae rupro, Baroto 10—n r. Tak micns ioro
TPETHOTO XOAY Ha Iasibkax Oyjae piBHO 25 T 1 OJeHa nporpae HaCTYITHUM XOJIOM.

BignoBiab: nepemarae AHTOH.
6. IlpumycTumo,mo Take MOXE€ CTAaTUCA. YCIX Y4YHIB LBOTO KJIacy MH MOXEMO

posrasaatu sik Bepumau rpady. Toai pedpamu nporo rpady OyayTh BIAMOBIIHO APYXKHI
CTOCYHKHM MDK YYHSIMU. Y IaHOMY Ipadi MU OTPUMAEMO, 1110 9 BEpLIMH MAIOTh CTEIIHb 3,
11 BepmmH MarwTh cremiHb 6, 1 10 BepmuH MaroTh cTeninb 3. OTpumanu, o B JaHOMY



rpadi € 19 BepiIrH HEMapHOi cTeneHl. AJle KUIbKICTh BEPIITMH HEMapHOi CTENeH] TOBUHHA
Oyt mapHoro. [Ipuiinmmu 1o cynepeunocti. ToMy mboro He Moke OyTH.

BinnoBiab:Hi, He MOXe OyTH.
8 kJac

g2020 | 42020 _ 42020<22020 n 1) 44
" g2018 | 42017 42017(8-22017+l) '
BignoBiab: octaua ta yactka Bix guieHHsS — 0 ta 64.

b
2. 3 yMOBH 3a7a4i Ma€eMo, II0 6(a+b)= 25(a+ ) =25 Ockimpxn &+0 = TO
ab= % . BpaxoBytoui, mo a+b=ab, maemo, 1o
_a 2 1p? (a+b) _ 13
2 + -+ =(a+b)-2=2-2=7%

Bi)IlIOBl)IbI 5
3. Hexait ZHBD =a, £ZABH=pf, ZCBD=y. Ockinbku DB — Gicektpuca KyTa

CDA, o ZCDB=2/BDA, a BpaxoByrouu mapainenbHicte BC 1 AD, maemo, mo
/CDB=/CBD=y. Omxe, Z/BAD=/CDA=2y (60 Tpaneuis piBHOOIuHa). Tomy
2y +=0°=a+y,1a=L+y.

4. Po3i6’emo 1€l poMO cHoyaTKy Ha JBa MPAaBWIBHUX TPUKYTHUKU (puc. 3). A
Terep KOXKHHUM 3 HUX PO310°eMO Ha 4 pIBHUX PIBHOCTOPOHHI TPUKYTHHKU 31 CTOPOHOIO
3 cM. Ycboro Maemo 8 TPUKYTHHUKIB, @ TOUOK 9, To 3a mpuHIUnoM Jlipixie npuHaiMHi AB1
3 HUX TMOMNAaJyTh Y OJWH TPUKYTHUK. AJie HaOLIbIIa BICTAaHh MDK TOYKAMHU B IIbOMY
TPUKYTHUKY HE TIEPEBUIILYE 3 cM, 10 i Tpeba OyJio JOBECTH.

5. Iloknagemo Ha MIATBKU TP MEpPUIOMY 3BaKyBaHHI Twpi 1+4+9 Ha miBy Ta
2+5+7 nHa npaBy. ko maemo piBHICTh 1+4+9=2+5+7, To QanbiinuBa rups cepea
IHIINX TPHOX.

Toai nokaaeMo Ha IMIAJIbKY, HANIPUKIIad, Takli KoMOiHarii: 3+4 ta 1+6.

Axmo 3+4=1+6, TO LI TUpi — CIIpaBXkH1, TOMY (ajabIrBa 8.

Axmo 3+4<1+6, To ganbmuBa 3, 60 (danpmmBa — OUIBLI JIeTKa 1 TaM 1i Tpeba

IIyKaTH. 3 ypaxyBaHHSIM TEPIIOro 3BaXKyBaHHS HEHO € 3.

Amnanoriuno, nmpu 3+4 >1+6 dansmuBoio € 6.
AHaJOTIYHO, SIKIIO MPY MTOYaTKOBOMY 3BaKyBaHH1 BUUIIIA HEPIBHICTh, TO (DasIbIITUBA TaM,
Jie MEHIIIa Bara. Pemira micTh TUp CpaBkHi. 3aUIIAETHCS MOKJIACTH HA Pi3HI MIATBKH 110
OJIHIM TOTEHIIHHO (anbIIMBIA 1 BPIBHOBAXUTH iX chpaBxkHimMu. Hampukman, 1+5 Ta
4+ 2. Jlani Bce aHajoriuHo, (hajblInBa Ha OLIBII JIETKIH IIAIbI Tepe3iB, IPU PIBHOBA31 —
Ta, 1110 HE TIOKJIa/ICHA.
BinnoBiab: Tak, Mo>KHA.

6. Po3pikemMo paHMil NPSAMOKYTHUK 5X6 Ha IIICTh OJHAKOBUX Oiryp, sK

NOKa3aHo Ha pUCYHKY (1)

Puc. 1




Toni 3a npunIunoM Jlipixie, icHye npuHaiMHI oJHA (3 6-TU TaKUX S-KIITUHKOBUX
diryp) dirypa Fi, B sikiii pozapboBano monarimenie 4 xiaituakd (60 19=6 x 3+ 1);

3) Ilpu noBinbHOMY po3dapOyBanHi 4 KIITHHOK Yy cepenuni ¢irypu Fi
IYHKTUPHUI» KBaApaT 2X2 MICTUTH IOHaiMeHe 3 3adgapOoBani KIITUHKH (PHUC.2).

Il

OkJac

L /2021+22020 — 2021~ 2/2020 = /(2020 ] + 242020 +1 - /(\2020 ] ~ 212020 +1_
= (V2020 +1f —/(v/2020 ~1f = 2020 +1-(,/20201)=2.

Binnosiak: 2.

2. Cnouatky po3i6’eMo BCci MOHETH Ha 3 Kymnku mo 673, 673 ta 674 MOHETH 1
MOPIBHSAEMO MacH MEPUIUX JIBOX KYMOK. SIKIO OJiHA 3 HHUX JIeriia, To (paliblliiBa MOHETa
3HaXOJUThCS caMme B Hil. [Hakmie — (anpimmBa MOHETa B TpeTii Kyriii. Bubupaemo kynky
3 (aJbIIMBOI0 MOHETOIO 1 /I 3pYYHOCTI HACTYMHUX MIPKYBaHb JIOMOBHIOEMO KUIBKICTh
MOHET Y Hili 10 729 cnpaBXKHIMU MOHETaMH 3 1HIIUX KYTIOK.

Jinumo 1o Kynky Ha 3 piBHI yacTuHH 110 243 MoHeTH. [lopiBHSABIIKM Macu ABOX 13
TaKUX YacCTHH, aHAJOTIYHO SIK TPH IEPIIOMY 3BaKYBaHHI 3HAWIEMO Ty YaCTHHY, sKa
MICTUTH (DAJIBIIMBY MOHETY.

3niiicHI0EMO 1i ToALT HAa 3 KynKHW 1Mo 81 MOHETI 1 TaKk caMO TPETIM 3BaKyBaHHSM
BU3HAYAEMO KYTIKY 3 (paJIbIIMBOIO MOHETOIO.

YerBepTe 3Ba)KyBaHHS 3BEIETHCSA 10 MOPIBHAHHS Mac JABOX KYIOK MO 27 MOHET,
’sITe — JBOX KYIOK MO0 9 MOHET, IIOCTe — ABOX KYIOK 10 3. I, HapemTi, MOpiBHIOIOYH 3
TPHOX MOHET, SIK1 3AJIMIITUIINCS, JIB1, 200 3pa3y CbOMUM 3Ba)KyBaHHSM BUSBUMO (DaJbIIUBY,
ab0 x Takoro OyJie MOHETa, Ka He Opasa y4acTi B OCTAHHbOMY 3Ba)KyBaHHI.

3. Yucna a, b 3a10BOJBHAIOTE PIBHICTH:

a—b N a+b  3a-b
a’+ab a’-ab a%?-b?
3 ymoB 3amaui BummBae, mo a=0 Ta az+tb. Temep sxmo 3Bectn Bce 0
CIIUIBHOTO 3HAMEHHHUKA Ta BHUIIUCATH PIBHICTh YHUCEIBHUKIB  OJIEPKUMO, IO
(a—b)? +(a+b)?=a(3a—b). 3sixcu a’—ab—-2b*=0 a6o (a—2b)(@+b)=0. Ockinbku

_ b_1
az—b,10 =73

Puc. 2

. . b_1
BignoBiab: a2

4. Po3ristHeMO TPUKYTHUK HaWOIIBINOI TJIONII Cepel YTBOPEHHX TPUKYTHHKIB 3
BEpIIMHAMU B 33JIaHUX TOYKAX, SKIO TAKUX JICKLIbKA,TO OyIb-SIKUH 3 HUX.

Hexait me AABC. PosrissHemo AA1B1Cy, s sikoro croporun AABC — e cepenriMu
JHISIMHU.

Tomi mmoma AA;1B1Cy nopiBHIOE 4, TIpu 1IIbOMY KOJHA TOYKA HE MOXE JISKATH 11032
AA:B.C;.



HiiicHo, sikio Touka D nexuts no3a AA1B1C; (puc. 3), Hanpukiaj, He MOTPaIUIsE B
cmyry mik napanensanmu npsmumu AC ta A;Cy, To S(AADC)>S(AABC), 1o cynepeduth
Tomy, 110 AABC OyB TPUKYTHUKOM HaWO1IBIIOT MJIOMI.

Puc. 3

BignmoBian: Tax.

5. Hexaii Touka C; cumeTrpruna toumi C BizHOCHO Touku B (puc. 4).

Toni £/BCD = ZCAD = /DC,C , 3Bigku yotupukytHuk ADCC; — Bnucanuii.
Ockinbku AD = 2BC = CCy, to ZCDC; = £ZDCjA , 60 cnuparoThCcsi Ha piBHI JIyTH,
HIOCTATHEHI PIBHUMH XOPJIaMHU.

Omxe C,A||CD , a Tomy Bnucanuii 4otupukyTHUK ADCC; — piBHOOIUHA Tpareris
ab0 MPSIMOKYTHHK.

Yor1upukytauk ADCC; He Moxe OyTH NMPSIMOKYTHUKOM, OCKUIBKM TOM1 3 TOYKH D
Ha nipsimy BC Oyio 6 onymieHo jBa pizHi nepnenaukyisipu — DB ta DC.

Otxe ADCC; € piBHOOIuHOIO Tpanerieto, Tomy AC = C:D =DC .

C Puc.4

6. [lepmmm xonom Iletpuk BuTHpae aBa uncna 1 1 3anucye ancio 2. Bacuib poOuTh
yucyo 3 . SIKmo B MeBHUH MOMEHT Ha JIONII 3allMCaHi JIesKe HermapHe Yuciio N, a TaKOX
2019 — n yucen 1, To Ilerpuk Moke abo 3amucaTy 3aMiCTh JABOX 4ucesa 1 4uciio 2, Ha 110
Bacuiib 3aMidroe ynciia N ta 2 Ha 4uciao N + 2, abo 3aMicTh 4yrcia N Ta ogHiel 1 3amucatu
n +1, Ha mo Bacwib cBOiM X040M 3amuiiie 3HOBY 3aMicTh N +1 Ta oxHiel 1 uncmo N + 2, 1
nepeMoxKe.

ITepen octannim xomoM Iletpuka Ha gomi 3anucadi yotupu yucia 2017, 1, 1 ta 1.
Axmo Ierpuk podbuts HaOip Takux Tphox uucen 2018, 1 ta 1, Toni Bacuns pobuts Habip
2018 Ta 2 1 [lerpuk He moxe 3pooutu xonay. SAkmo Ilerpuk poOuTh Hablp TaKUX TPHOX
yucen 2017 , 2 ta 1, toal Bacune poOutk 310BYy Habip 2018 Ta 2 1 [lerpuk He Moxe
3pO0OUTH X011y

BignoBiab: nepemarae Bacuis.

10 kaac

1.CxopucraBumcsk piBaicTiol+(n-1)(n+1)=n? orpumaemo

\/1+ 2019\/1+ 2020+1+2021-2023 = \/l+ 201941+ 2020-2022 = =~/1+2019-2021 = 2020




Bignosinn:. 2020.
2. ITo3HauMMO KIJIbKICTh BUYUTENIIB MAaTEMATHKIB, (P13UKIB, XIMiKiB Ta 0610JIOT1B uepes
m, f, h, b BiamoBigHO. ToJi MaEMO Taki yMOBH:

m+ f +h+b=30,
f+b=2m,
f +h=2b.

3 apyroro Ta TpeThoro piBHAHHSA Maemo: M=2f +2b ta h=2b— f .

SIKIIO 1Ie MiICTaBUTH Y TIEpPIe PiBHIHHS, TO MaTuMeMo, 1o 2 f +5b =30 . Ockinbku
m, f, h, b — i HeBix eMHI YKcIa, TO 3pO3yMiJIO, IO D MOBHHHO OyTH MapHUM YHUCIIOM
Bix 0 1o 6.

3anuImmiocs po3rJIIHYTH 111 BapiaHTH.

b=0 = f=15 = m=30 = h=-15.
b=2 = f=10 = m=24 = h=-6.
b=4 = f=5= m=18 = h=3.
b=6 = f=0 = m=12 = h=12.

3 yMOB 3a/1a4i, O4€BUIHO, 110 ITyKaHUM € BapiaHT, 1e M=18.

Binnosian: 18..

3. NH € cepeanporo miniero Tpukytanka ADC, Tomy NH||AC i AC=2NH.

Amnanoriuyao ML||AC, AC=2ML.

Tomy mpsimi NL 1 ML napanenbHi. A oTke J€XaTh B OJIHIN MJIOLIKHI.

Tomy yotupukytHuk NHML € mapanenorpamom.

VYpaxoBytoun, mo BD=2NM=2HL, i 3B'130k Mik AOBXHHAMH CTOPIH 1 JiaroHaneH
napayienorpama. OTpuMaemMo HeOOX1IHY PIBHICTb.

4. BBaxkaeMO BeplIMHU KyOa BepiimHamu rpada, a ioro pebpa — pedbpamu rpada.
Hawm notpi6uo gizHatucs, uu icuye EitnepiB muki ado Einepis nanitor y rpadi. Einepi
IIUKJI ICHYE, K110 B rpadi € 0 a6o 2 BepIIMHU HEMapHOT CTEMNEH.

Ane B xyba 8 BepmIHH 1 BCi BOHM cTerieHi 3, Tomy EiinepoBoro nukiy B HbOMY HE
Oyze. ke, KoMaxa HE 3MOXE BOHA IPOIOB3TH MO BCIM pebpam piBHO 1o 1 paszy Ta
MTOBEPHYTHUCS B MIOYATKOBY BEPIIHHY.

BianoBiakb: He 3MOXKe.

5. [lobynyBatu reoMeTpUUHE MiCll€ TOUOK IUIOLIMHHU, 110 3aJ0BOJILHSIOTH 3aIaH1i
HEPIBHOCTI:

020
ly+2019| < (VX2 1+ -2 [
2
OCKINBKE D(f): 4" —1=0
1-x*=0
To mana HEpiBHICTH PIBHOCUIIbHA TAKIN:
ly+2019/<0 npux e {ir 1}, 1110 MOKJIMBO JIMIIIE KO y =-2019.

', T00TO X € {1}

Takum ynHOM, CITifi MOOYAyBaTH TIMBKH 1Bl TOUkU (—1,-2019), (1,-2019).

6. be3 oOMexxeHHs 3arajJbHOCTI BBaXKAEMO, 1[0 BUpi3aHa JiBa HUKHS KIITUHKA A Ta
npaBa BepxHs — Z . CoYaTKy 3'iCyeMO CKUJIbKOMa CIIoco0amMu TypH TaKUM YUHOM MOXKHA
pO3CTaBUTH Ha IaxiBHUI Nx N . Takux BapiaHTIB N!, OCKIIBKH JJIs TypU y MEPIIii
BEPTHKAaJ € N BaplaHTIB, ISl TypU Y IPYTrOMY CTOBITUMKY BXKE JHUIIAEThCSA N —1 BapiaHT 1
Tak gani. Po3risiHeMo po3CTaHOBKH Typ, MpU SKUX onIHA 3 Typ 3aiimae mone A. Takux



po3ctanoBok (N —1)!, anamoriuno (N —1)! BapiaHTIB pO3CTAaHOBOK, MPHU SKUX OAHA 3 TYp
cTOiTh B mo3utii Z . Y Bupasi n!-2(n —1)! nBivi BiAKUHYTI Ti MO3HUIi, B AKUX ABI TypH
3aiiMaroTh ojiHo4YacHO mo3uilii A Tta Z . Takux nosutii yceoro (N — 2)!. Takum ynHOM
IIyKaHa KiTbKicTh BapianTtiB qopiBHIoe 10 n!-2(n —=1)!4+(n — 2)!= (n — 2)!-(n(n -1) — 2(n
~1)+1)=(n-2)"(n*-3n+3) .

11 kaac

1. Io6ynysatu rpadix Gpynxiii y = Nsin 2°*° x +*%4sin 2%2° x
2sin x,x €[0; 7},

DyHKIS 27 —TepioguyHa i y =
yHIH yesr p1oa y {0,XE[7Z';27Z'].

2.2020* —2019*=1.

) 2020\ 1 )
[lepenumemo nane piBHSAHHA Tak: | —— | —1=| —— | .
(2019] (2019)

@DyHKIS B JIiB1i YaCTUHI PIBHSHHS 3pOCTaE, B Mpasiil — cranae. OTxe, pIBHAHHS Ma€e
He Oubie 1 po3B’s3Ky.
BignoBinb: x=1.
3. BBaxxaemo BepmmHM KyOa BepimHamu rpada, a ioro pedpa — pebpamu rpada.
Hawm notpibno aizHatucs, uu icuye Einepis nukin abo Eitnepis nanitor y rpadi.
EiinepiB nuki icHye, skio B rpadi € 0 abo 2 BepIIMHU HENAPHOI CTETICHI.
Ane B xyOa 8 BepIIMH 1 BCi BOHH CTeleHl 3, ToMy EinepoBoro LUKy B HbOMY HE
oyne.
Otxe, koMaxa HE 3MOX€ BOHA MPOIMOB3TU MO BCIM pedpam piBHO mo 1 pazy Ta
MTOBEPHYTHUCS B IOYATKOBY BEPIIHHY.
BianoBiakb: He 3MOXKe.

Puc. 5

Onummemo kosio @ HaBkosio A AFB. Hexait T — npyra Touka nepetuny npsimoi MN
3 kojoM . Toni LZFTA = ZFBA (BnmcaHi, siKi OMUPaIOTHCS HA OJIHY IYTY). AHAIOTIYHO,
/BTF = ZBAF.

/BGT = ZGBC (six BHYTpIIIHI pI3HOCTOPOHHI).

Ockinbku Z/BGT = LGTA, 1o BG || TA.

Pazom 3 Tum BG = T4,. ockinbku A BKG =A AQT (3a KaTeToM Ta TOCTPUM KyTOM).

Takum uywmnom, ATBG - mapanenorpam, /BTG = /TGA (sx BHyTpilIHI
PI3HOCTOPOHHI).

Ane LTGA=/GAD (six BHYTpIIlIHI pI3HOCTOPOHHI).

Otxe, ZBAF = ZDAG.
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Ty
3po3ymijo, 1o AKIIo mapa (X; Y) € po3B’sSI3KOM CHUCTEMH, TO 1 mapa (-X; Y) Takox €

%: ( 2020 4_]) y2021 )(1010

PO3B’S3KOM Ili€1 CUCTEMH.

Tomy po3B’s30K OyJie €IMHUM TIIBKH Y BUTAAKY, Kouu 1€ (0; Y ) npu aeskomy Y.
Tomiy=1lia=2aboy=-1ia=0.

Y Bunaaky a = 0 touku (+1; 0) € TakoX po3B’sI3KaMH CHCTeMHU, OTke & = 0 He
3a/I0BOJIBHSIE YMOBAM 3a/1aui.

[Tokaxkemo, 110 mipu a = 2 po3B’s30k (0; 1) — equHumiA.

2020 1010

+ X 1y

2021

2X
BUILIMBAE, mo Yy > 1, a

4040

JlificHO, 3 TIepIIOro PiBHSHHS CHCTEMHU {
4040 _

+y
3 apyroro, mo Yy < 1. Omke y =1, atoai X = 0.
Bignosinb: a = 2.
6. IToOynyBatu rpadikm ycix Takux (ynkmii f(X), mo BuU3HAYCHI HA MHOXKHHI
TIACHUX 4HCeN, SKI JJIsi JOBUIBHMX JIHCHUX X, Y 3aJ0BOJIBHSIIOTH PIBHICTb:

f (xy) = xf(y)+2020f (x) + 2019.

_1

Cnin nobynysatu rpadik QyHkiii f (X) 2020 X — 1
CnoyaTky ciijJi po3B’si3aTh 3a1aHe (PYHKIIOHAIbHE PIBHSIHHS.
[Tpu x =0 maemo f(0)=-1.
ITpu y=0 maemo f (0) = xf(0) +2020 f (x) + 2019.

. —_1
3B1IKH f (X) = 2020 X _1.
[lepeBipKorO MEPEKOHYEMOCH, 1O 151 PYHKIIA 330BOJIbHSE YMOBY.
BignoBiab: f (X) 20120 X— 1



