KonTpouabsnas padéora no marematuke (2018 rox)
Otnenenne maremaruku MAH
9 knacc

I ypoBeHb (nonnoe u npasunvroe peutenue oyenueaemces 6 3 6anna)

1. Cxonpko maroB caenaet Bopobei, eciu mpoitaér 2018 cm ?

2. Bce 3BE3m0uku B 3amucu 45 X* 3 = 3 x** 3aMeHWIN ITU(paMu TaK, 9YTO PaBEHCTBO CTajO0 BEPHBIM.
Haiigure, ueMy paBHa cyMMa BCceX BIUCAHHBIX IU(p (Mporecc MOMCKAa BCEX BIUCAHHBIX ITUQD
JIOJIKEH MPUCYTCTBOBATH B ONMMCAHUY PEILICHUS).

3. U3 A B B Bbimien nemexop co ckopoctbio 4,8 km/4. OIHOBpEMEHHO ¢ HUM U3 B B A Bhiexain
BEJIOCUIIEAUCT CO CKOpPOCThIO 10 KM/4, KOTOpBINA qoexas A0 A, MOBEpHYJ Ha3aJl U MoeXasl ¢ TOM ke
CKOpOCTBIO. JIOTOHUT JIM BEJIOCUIIEAMCT TELIexo/1a 10 ero npuxoaa B B (oTBeT obocHyiiTe)?

I1 ypoBenb (nonrnoe u npasunvbroe peutenue oyeHusaemcs 8 5 6ain08)

4. TlpoBeaute uepe3 YETHIPEXYTONbHUK TMPSMYIO JHHHIO TakuM 00pa3oM, dYTOOBI TOMy4uTh 4
TPEYrOJIbHUKA.

5. PemmTe HepaBEeHCTBO

X +8 < 0,4 21 tg45° + 5|x|° X
x%2—2x+4 ’ 2 g x| X

¥ —2018

I1I ypoBeHb (nonnoe u npasunvioe peweHue oyenueaemcs 8 7 6annoe)

6. Jlan paBHocTopoHHuii AABC. Ha ctopone AB ormeueHna Touka D, Ha ctopoHe BC oTMedeHa Touka
K, na cropone AC ormeuensl Touku E u M Tak, utro AD + AE = KC + CM = AB, a npsimbie DM un
KE nepecekarorcs BHe TpeyroabHuka ABC. Haiinure yron mexny npssmeivu DM u KE.

7. Haiinzure Bce 3HaYyeHUs MapameTrpa a, HpU KOTOPHIX IUIOMAAb (UTYphl, OrpaHUYEHHOW Ha
KOOPIMHATHOM IUIOCKOCTH mnpaMbIMH Y = —a’x +3a? +2, y=—a’x+2a*+1 u ocamu
KOOpAMHAT paBHa 8.

Ha evinonnenue 3aoanuii omeooumcs 3 yaca.
Tonv3068amobcst  KATLKYIAMOPAMU, MOOUTbHLIMU MeleoHamMu U OpyeuUMu CpeoCcmeamu Cesasu U
NEKMPOHHBIMU YCMPOUCMEAMU 3aNPeujaemcs.

KonTposbHa podora 3 matemaTtuku (2018 pik)
Binginenns marematuku MAH
9 kiac

I piBeHb (noswe i npasunvue po3e’azanns oyintoemoca y 3 oanu)

1. CkiabKH KpOKiB 3p00OHTH Topobers, akio npoiae 2018 cm ?

2. Yci 3ipoukn y 3amucy 45 X* 3 = 3 *x* 3aMiHIIM UPPaMH TakK, 10 PIBHICTH CTaja MPaBHIHHOIO.
3HaiAiTh, YOMY JOPIBHIOE CyMa YCiX BNHCAHUX HUQP (TpoIec MOMIyKy YCiX BOHCAHUX ITUGP Mae
OyTH NMPUCYTHIM B PO3B’ sA3aHHI).

3. 3 A B B pymuB mimoxiJ 3i mBuakictio 4,8 km/ron. OgHo4acHo 3 HUM 3 B B A BHiXaB BETOCHUTICTUCT
31 mBuaKicTio 10 km/rox, sikuit foixaB 10 A, MOBEpPHYB HA3aj 1 MOiXaB 3 TI€I0 K MBUAKICTIO. Un
Ha370’KEHE BEJIOCUTICAMCT MIII0X0/1a 10 HOTo Mpuxoay B B (BiaAnoBiab oOrpyHTYiiTe)?

I1 piBenb (nosue i npasuivre poss’siz3anus oyiHoeMves y 5 6anie)

4. TlpomemiTh Yepe3 YOTUPUKYTHHUK MPSMY JIHIIO TAKUM YHHOM, 1100 OTpUMATH 4 TPUKYTHUKH.

5. PO3B’spKITH HEPIBHICTH

X +8 < 0,4 21 tg45° + 5|x|° X
x2—2x+4 ’ 2 g x| X

4, —2018

I11 piBeHb (nosne i npasunvhe po3e’sazanHs oyintoemovcsy 7 6anis)

6. [ano piBHoctoponHiit AABC. Ha croponi AB Bigmitunu Touky D, Ha cTopoHi BC BiAMITHIIN TOUYKY
K, na croponi AC BimMmitunu Touku E 1 M Ttak, mjo AD + AE = KC + CM = AB, a ipsmi DM 1 KE
NEPEeTHUHAIOTHCS 11032 TPUKYTHUKOM ABC. 3HaiaiTe Kyt Mix npsimumu DM 1 KE.

7. 3HaiiaiTh yci 3HAYEHHS NapameTpa a, Ipu SKUX miomia Girypu, mo € o0MeXeHOI0 Ha KOOPAMHATHIH
wiomuHi npavuMu y = —a’x + 3a? + 2, y = —a®x + 2a® + 1 i ocamMu KoopauHAT NOpPiBHIOE 8.

Ha suxonauns 3a60ans 6i0600umubcst 3 200UHU.
Kopucmysamuco kanvkynismopamu, mMoOinibHumu meneponamuy ma iHwumMu 3acobamu 36’s3Ky ma
eIeKMPOHHUMU NPUCMPOSIMU 3AO0POHIEMBCSL.



KonTpouabsnas padéora no marematuke (2018 rox)
Otnenenne matematuku MAH
10 knacc

I ypoBeHs (nonnoe u npasuivroe pewenue oyenusaemcs 6 3 bania)

1. Cxonpko maroB caenaet Bopodeit, ecinu npoiaér 2018 cm ?

2. Moxer nmu apoOb, B KOTOPOH YHCIUTENh MEHBIIIE 3HAMEHATEIs, ObITh PaBHOUM NpoOU, B KOTOPOI
YHUCIUTENb OOJIbIIE 3HAMEHATEeNs (€CIH J1a, TO IpUBeanuTe mpumep)?

3. Hmeercsa 6 manodex mimHoM o 1 cM, 3 mMalouKu — o 2 ¢M, 6 majouek — 1o 3 ¢M U 5 manodex — mo
4 cM. MOXHO i U3 3TOro Habopa COCTAaBUTh KBAJpaT, UCIIOJIB3Ys BCE MAJIOYKH, HE JJOMasi UX U He
HaKJIaJbpIBasi OJJHA Ha JAPYTYIO (OTBET 00OCHYiiTE)?

I1 ypoBeHb (nonnoe u npasunvroe peutenue oyeHusaemcs 8 5 6ain08)
4. W3BecTHO, 4TO TIpsiMasi | MPOXOJUT Yepe3 TOUKY ¢ KoopauHaTamu (2; 1) u muiomnaae TpeyrojbHUKa,

. . 1 1 .
OrPaHUYEHHOT0 Ha IJIOCKOCTU MpsMOU [, mpsiMoit y = ;XT3 uocko OX pasna 4. Haiigure

ypaBHEHHUE MPSIMOH [.
5. Hcnonb3ys paBHOOEIPEHHBIM TPEYTOJILHUK C YIJIOM MpPU BEPIIMHE 2 M NMPOBEAEHHBIMH B HEM
JIBYMsI BBICOTaMHU, IOKKHUTE, 4TO SinZ2a = 2sinacosa.

I11 ypoBeHb (nonnoe u npasunvioe pewieHue oyenueaemcs 8 7 6anioe)
6. Jlan BeimykJbIi 4eThIpéxyroabHuk ABCD. Cpennsist iuaust MN (.M € AB, 1.N € CD) oGpa3yerT ¢
JMaroHajasiMi paBHble yribl. Jlokaxute, uto AC = BD.

7. Haiigure MHOKecTBO 3Hauennit pynkuun f(x) = g(g2(x)), rne g(x) = peapTE

Ha svinonnenue 3aoanuti omeooumcs 3 waca.
Tlonvbz06ambcsi KAAbKYIAMOPamu, MOOUILHLIMU MeNehOHAMU U OPYSUMU CPeOCMEAMU CE3U U INEKMPOHHbIMU
YCMPOUCMeamu 3anpewaemcs.

KonTposbHa podora 3 matematuku (2018 pik)
Binninenns Mmatematuku MAH
10 kaac

I piBeHb (nosue i npasunvhe po3s’azanns oyintoemocs y 3 6anu)

1. CkigbKH KPOKiB 3p0OUTH ropo0els, SKkio mporae 2018 cm ?

2. Yu moxe api0, y IKOMY YHUCETbHUK MEHIIE 32 3HAMEHHHK, JOPIBHIOBATH JpO0Y, y IKOMY YHCEIbHHUK
€ OUTBIIMM 32 3HAMEHHHUK (SIKIIO TaK, TO HABEITh MPUKJIIAT)?

3. € 6 maan4ok HOBXHUHOKI 1 cM, 3 MajJInuyky — 110 2 ¢M, 6 IMaIUYOK — I10 3 CM 1 5 MaJM4yoK — 1o 4 cM.
Yu MOKHA 3 IIBOTO HA0OPY CKJIACTH KBaJpaT, BUKOPUCTOBYIOUM yCi MAMYKH, HE JIAMAIOYH iX 1 HE
HAaKJIQJal041 OJIHA HA OJHY (BIAMOBIAb OOTPYHTYITE)?

I1 piBenb (nosue i npasuivre pos3s’si3anus oyiHoeEMves y 5 banie)
4. Bigomo, o npsiMa | MpoxXoIuTh Yepe3 TOUKY 3 kKoopauHaTamu (2; 1) 1 miomia TpUKYTHHKA, SIKAW €

. 1 1 . . . .
O0OMEXEHUM Ha IUIOLIUHI MpsAMOI0 [, mpsIMoI0 y = 3% t3 Ta Bicco 0X, nopiBHio€ 4. 3HaliITh

PIBHSIHHS TIPSIMOI L.
5. 3a 10omoMoror piBHOOEIPEHOTOo TPUKYTHHKA 3 KYTOM IPH BEPIIMHI 2 Ta MPOBEACHUMH Y HHOMY
IBOMAa BUCOTaMU, JOBEIITH, IO Sin2a = 2sinacosa.

I11 piBeHb (nosne i npasunvhe po3e’azanHs oyintoemovcsy 7 6anis)
6. Jlano omykymii 4otupukytHuk ABCD. Cepenus minis MN (t.M € AB, 1.N € CD) yTtBOpIOE 3
niaroHanssMu piBHI KyTH. J{oBeniTs, mo AC = BD.

7. 3uaiinite MHOXuUHY 3Havenb Qynkuii f(x) = g(g%(x)), ne g(x) = >

x2—4x+5 "

Ha suxonanns 3a60anb 610600umsbcs 3 200UHuU.
Kopucmysamucwy kanvkynsmopamu, MOOIIbHUMY MeNeBOHAMU MA THUUMU 30COOAMU 36 3Ky Md eleKmMpPOHHUMU
npUCMpoSIMU 3a00POHIEMbCAL.



KonTpouabsnas padéora no marematuke (2018 rox)
OTtnenenne matematuku MAH
11 knacc

I ypoBeHb (noinoe u npasuivroe peuienue oyenugaemces 8 3 obauna)

1. Cxonbko maroB caenaet Bopodei, eciu mporaer 2018 cm ?

2. B kaxmoi wierke Tabnmipl 3 X 3 paccraBiieHbl uuciia. MOXKET M CyMMa d4ucen B JtoboM eé
KBazipate 2 X 2 ObITh OTPUIIATEIHHOMN, @ CyMMa YKCel BO BCEU TaONHUIIE — MOJIOKHUTEIBHOU (€Cin Ja,
TO MIPUBEAUTE TIPUMEP)? e i

3. Pa3zpexbTe Qurypy Ha 1Be paBHBIC YaCTH: : :

I1 ypoBenb (nonnoe u npasunvroe peuterue oyeHusaemcs 8 5 6ain08)
4. Tloctpotite rpaduk GyHKIIN
y = log; logilog, x .
3

5. /IBe mpOTHBOMOJIOKHBIE BEPUIMHBI MPSMOYTOJbHUKA CO CTOPOHAMHU X W Yy coBMecTuiu. Haiinute
JUTMHY JTUHUHW CTHOAa.

I11 ypoBeHB (nonnoe u npasuivHoe peuterue oyeHusaemcs 8 7 6aninoe)
6. B tpeyronbauke ABC nposenens! BeicoTsl BM u CN, npu satom MN = 10, BC = 26. Haiigute
paccrosiHue Mexy cepeauaamu otpe3koB MN u BC.

7. Pemute ypaBHEHHE: i/;(\/g + W + \/5) + 3x(\/§ + 9x% + \/5) = 0.

Ha svinonnenue 3aoanuti omeooumces 3 waca.
Tlonv306amubes kKanbKyasasmopamu, MOOUTbHLIMU MeEAEHOHAMU U OPYeUMU CPeOCMEAMU C8SA3U U DJIeKMPOHHBIMU
YCMPOUCMeamu 3anpeuaemcsi.

KonTposbHa podora 3 matematuku (2018 pik)
Bigninenns Mmatematuku MAH
11 kaac

I piBeHb (noswe i npasunvue po3e’azanns oyintoemoca y 3 oanu)

1. CkiabKH KpOKiB 3p00OHTH Topobers, akio npoiae 2018 cm ?

2. ¥V koxHI{ KIiTHHL Tabmumi 3 X 3 3anucaHi yncia. Yu Moxke cyma uncen y Oyab-skomy ii kBajapari
2 X 2 0yTH Bi’ €MHOIO, a CyMa YHCelT BCi€l TaOIHIl — TOJAATHOO (SKIIO TaK, TO HABEIITh MPUKIIa)?

3. Pospixre dirypy Ha OBi piBHI YHACTUHH:  —

I1 piBeHb (nosre i npasuivhe po3s’s13auHs OyiHIOEMbCA Y 5 banis)
4. Tlobynyiite rpadik ¢pyHKmii
y = log; logilog, x .
3

5. JIBi npoTUJIeKH] BEPUIMHU NPAMOKYTHUKA 31 CTOPOHAMM X Ta Y CYMICTHIIU. 3HAWIITH TOBXKUHY JiHI{
HeperuHy.

I11 piBeHb (nosne i npasunvhe po3e’sazanHs oyintoemovcsy 7 6anis)
6. Y tpuxkyrauky ABC mposenu Bucotu BM ta CN, nmpu npomy MN = 10, BC = 26. 3nHaiigith
BiZICTaHb M cepeanHamu Binpi3kiB MN i BC.

7. PoO3B’SKITH PIBHSHHS: i/;(\/g + W + \/5) + 3x(\/§ + 9x?% + \/5) = 0.

Ha suxonanns 3a60anv 6io6o0umuscsi 3 200UHU.
Kopucmysamucy kanvkynsmopamu, MOOITbHUMU MmeaephoHamu ma MM 3acodamu 36 13Ky ma eieKmpOHHUMU
npucmposimu 3a00pOHIAEMbCSL.



KonTpouabsnasi padéora no maremaruke (2018 rox)
OTtnenenune yxonomuku MAH
9 kaacc

I ypoBeHs (nonnoe u npasuivnoe pewenue oyenusaemcs 6 3 bania)

1. Cxonpko maroB caenaet Bopobei, eciu mpoitaér 2018 cm ?

2. Bce 3B&310uKky B 3amucH 45 X* 3 = 3 *x* 3aMEHWIN LU(PPaMU TaK, YTO PaBEHCTBO CTAJIO BEPHBIM.
Haiinute, ueMy paBHa cyMMa BCeX BIOUCAHHBIX IUQp (Mporecc MOMCKAa BCEX BIUCAHHBIX IUGP
JIOJDKEH MTPUCYTCTBOBATH B OMMCAHUU PEIICHUS).

3. U3 A B B Bbimen nemexopn co ckopoctbio 4,8 km/4. OIHOBpEMEHHO ¢ HUM U3 B B A Bhiexaiu
BEJIOCUNEAUCT €O CKOPOCThI0 10 KM/4, KOTOpPBIN Joexan A0 A, MOBEpHYI Ha3aa U Moexal ¢ TOU ke
CKOPOCTHIO. JIOTOHUT JIM BEJIOCUIIEAKCT TEMIeX0/1a JI0 ero mpuxoaa B B (oTBeT o6ocHylTE)?

II ypoBeHb (nonnoe u npagunbHoe peuienue oyeHueaemcs 6 5 6anN08)

4. HNmerotcs OpéBHA IBYX BHAOB: ITMHOW 6 MeTpoB M 7 MeTpoB. X HY)KHO pactuiuTh Ha METPOBBIE
yypbaku. Kakue OpéBHa MUIUTh BhITOAHEE (OTBET 000CHYITE)?

5. Haiiaure obnacts onpeaeneHus GyHKIUN

(x — sin%48° — c0s248°)(x + 2c0s120°)
—x — 24/2 - sin135° '

I11 ypoBeH» (nonroe u npasuivHoe peuierue oyeHusaemcs 8 7 6ainoe)

6. Hlan paBHoctoponuuii AABC. Ha ctopone AB ormeuena Touka D, Ha cropoHe BC oTMedeHa Touka
K, na cropone AC ormeuensl Touku E u M Tak, utro AD + AE = KC + CM = AB, a npsimbie DM un
KE nepecekarorcs BHe TpeyroiabHuka ABC. Haiinure yron mexny npssmeivu DM u KE.

7. Halimute Bce 3HAYEHHS TapaMmeTpa @, NPH KOTOPBIX IUIOMAAb (UTypbl, OTpaHUYCHHOM Ha
KOODIMHATHOM ILIOCKOCTH npsaMbiMH Yy = —a’x +3a’ +2, y=—a’x+2a*+1 u ocamu
KOOpJUHAT paBHa 8.

Ha svinonnenue 3a0anuii omeooumces 3 yaca.
Tonv306ambcst KARbKYAAMOPAMUY, MOOULLHBIMU MeNehOHaAMU U OPYSUMU CPEOCTNBAMU CEA3U U INeKMPOHHbIMU
VYCMPOUCMEaAMU 3aNpPeuaemcs.

KonTposbHa podora 3 matematuku (2018 pik)
Binginenns exonomikn MAH
9 kiac

I piBeHb (nosue i npasunvhe po3s’azanns oyintoemocs y 3 6anu)

1. CKiTbKH KpPOKiB 3p0OUTHE TOpOoOeIb, SKIIo mpoiae 2018 cm ?

2. Yci 3ipoukn y 3amucy 45 X* 3 = 3 *x* 3aMiHIIM UPPaMH TakK, 10 PIBHICTH CTaja MPaBHIHHOIO.
3HaiAiTh, YOMY JOPIBHIOE CyMa YCiX BNHCAaHUX HUQP (TpoIec MOMIyKy YCiX BOHCAHUX ITUGP Mae
OyTH NMPUCYTHIM B PO3B’s3aHHI).

3. 3 A B B pymuB mimoxiJ 3i mBuakicto 4,8 km/ron. OgHo4acHo 3 HUM 3 B B A BHiXaB BETOCHUIICTUCT
31 mBuAKicTI0 10 KM/rox, sIKkui 1oixaB 10 A, MOBEPHYB Ha3aj 1 MOiXaB 3 TIEK0 X MBHAKICTIO. Yn
Ha3JI0KEHE BEJIOCUTICIUCT IIIIOX0/1a 0 HOTo mpuxoay B B (BianmoBias oOrpyHTYiTE)?

I1 piBenb (nosue i npasunvre poss’si3anus oyiHoeMmves y 5 6anie)

4. € xonmoau ABOX BHiB: JOBKHHOIO 6 METpiB Ta 7 MeTpiB. IX HEOOXiAHO POSHMIATH HA METPOBi
yacTUHU. SIK1 KOJIOJM BUT1/IHIIIE MUIATH (B1AMOBIIb OOTpYHTYHTE)?

5. 3naiiaiTe 001acTh BUSHAYCHHS QYHKITIT

(x — sin248° — c0s248°)(x + 2c0s120)
—x — 2v/2 - sin 135° '

y:

I1I piBeHb (nosne i npasunvhe po3e’sa3anHs oyintoemovcsy 7 6anis)

6. [ano piBHoctoponHiit AABC. Ha croponi AB Bigmituiu Touky D, Ha cTopoHi BC BiAMITHIIN TOUYKY
K, na croponi AC Bimmituiu Touku E 1 M Tak, mjo AD + AE = KC + CM = AB, a nipsmi DM 1 KE
MEePETUHAIOTHCS 1032 TPUKYTHUKOM ABC. 3HaiaiTh KyT Mix npsimumu DM 1 KE.

7. 3HalaiTh ycl 3HAUEHHS NapameTpa a, IpH SKUX miomia Girypu, mo € oOMeXeHOI0 Ha KOOPAMHATHIH
wiomuMHi npavuMu y = —a’x + 3a? + 2, y = —a?x + 2a? + 1 i ocamu xoopauHAT I0piBHIOE 8.

Ha suxonanus 3a60ams 6i0600umuvcs 3 200UHU.

Kopucmysamucs kanvkynamopamu, MooitbHuMy meieoHamy ma iHWUMU 3aco0aMU 368’ A3Ky ma eleKmpOHHUMU
npucmposamMu 3a00pOHAEMbCA.



KonTpoabsHas padora mo marematuke (2018 ron)
OTtnenenune Yxonomuku MAH
10 kaacce

I ypoBeHb (noinoe u npasuivroe peuienue oyenugaemces 8 3 bauna)

1. Cxonbko 1maroB caenaet Bopodei, eciu mporaér 2018 cm ?

2. Moxer 11 1poOb, B KOTOPOW UYUCIUTENb MEHBIIE 3HAMEHATeNs, ObITh PaBHOM OpoOU, B KOTOPOI
YUCTUTENb O0JbIIIe 3HAMEHATENS (€U Ja, TO IPUBEIUTE TIpuMep)?

3. Hmeercs 6 namodek mivHON Mo 1 cM, 3 DaJI0OYKH — 0 2 ¢M, 6 I1ajouek — 0o 3 CM ¥ 5 Imajodyex — mo
4 cMm. MoxHO 11 U3 3TOro Habopa COCTaBUTh KBAJpaT, HCIOIb3Yys BCE MAIOUKH, HE JTIOMast UX U He
HaKJIaJbpIBasi OJJHA HA JIPYTYIO (OTBET 00OCHYiiTE)?

I1 ypoBenb (nonrnoe u npasunvbroe peutenue oyeHusaemcs 8 5 6ain08)

4. Paccrosnue mexay aepeBHsMu A u B paBHo 3 kM. B nepeBHe A npoxuBaeT 300 IKOJbHUKOB, a B
nepesHe B — 200 mkonbHUKOB. 7€ ciemyer MOCTPOMTH IIKONY, YTOOBI 0Olee paccTOosHHE,
MIPOMICHHOE TIIKOJIbHUKAMH T10 JOPOTE B MIKOJY, OBLJIO KaK MOYKHO MEHBIIE (OTBET 000CHYMTE)?

5. Tpwu rpynmsl peibakoB noimanu 113 prid. Ha kaxxmoro peibaka mepBod Tpymmbl TPHILIOCH 10 13
pBIO, Ha KaXKJ0T0 phlOaKa BTOPOM IPYIIIEI — IO 5 PBIO M Ha KAXJOTO phldaKa TPETheH Ipynmbl — IO
4 pr10bI. CKOTBKO PHIOAKOB OBLIO B KaXKI0M TPYIINE, €CIU BCEro ux Obu1o 167

I11 ypoBeHb (nonnoe u npasunvioe pewieHue oyenueaemcs 8 7 6annoe)
6. Man Beimykibiil 4eTbipéxyroabHuk ABCD. Cpennsist muaust MN (.M € AB, 1.N € CD) oGpa3yerT ¢

JIMaroHaasiMu paBHble yribl. Jlokaxute, uto AC = BD.
3

7. Haiigure MuokecTBO 3Havennit pynkumn f(x) = g(g2(x)), roe g(x) = — it

Ha evinonnenue 3aoanuil omeooumcs 3 yaca.

Ilonv306amobcsa  KanvKynamopamu, MOOUTbHLIMU meledonamu u OpyeUMu Cpeocmeamu cesasu U
IeKMPOHHBIMU YCMPOLCMEAMU 3anpeujaemcsi.

KonTposbHa pobora 3 matematuku (2018 pik)
Binginenns exonomikn MAH
10 xaac

I piBeHb (noswe i npasunvue po3e’azanns oyintoemoca y 3 oanu)

1. CKiabKH KpOKiB 3p00OHTH Topobers, akio npoiae 2018 cm ?

2. Yu moxe npi0d, y SKOMY YHCEIBHUK MEHIIE 3a 3HAMCHHUK, JIOPIBHIOBAaTH Ipo0y, y SIKOMY
YHUCENbHUK € OUIBIINM 32 3HAMEHHUK (SKIIO TaK, TO HABEIITh MPUKIIALT)?

3. € 6 maau4ok IOBXKHHOIO 1 cM, 3 MaIMYKK — 10 2 ¢M, 6 MMaJIHYOK — 10 3 CM 1 5 man4oK — 1o 4 cMm.
Uu MO’KHA 3 ILOTO HA0OPY CKJIACTH KBaJpaT, BUKOPUCTOBYIOUHM YCi MaJUYKH, HE JJaMalouu iX 1 He
HaKJIaJIal0uy OJHA Ha OJHY (BIAMOBIIb OOTPYHTYHTE)?

II piBeHb (nosre i npasuivhe po3s’s13auHs oyiHIOEMbCA Y 5 banis)

4. Bincrans mix cenamu A i B nopiBHioe 3 kM. Y ceni A — 300 mxkonspis, a y ceni B — 200 mkounspis.
Jle HeoOXigHO MOoOyAyBaTH IIKOJIY, 100 3arajibHa BiJICTaHb, SIKY MalOTh MPOXOAMUTH LIKOJSAPI MO
JIOpO31 y IIKOITY, Oyia IKOMOTa MEHIIIOKO (BiIMOB1Ib OOTPYHTYMTE)?

5. Tpu rpynu pubanok critiMamum 113 pu6. Ha koxHOro pubanky nepmoi rpynu npumnaio mo 13 pud, Ha
KOKHOTO pHOaJIKy IPYyroi rpymnu - o 5 pud i Ha KOXKHOTO pHOATIKy TPeThoi Tpymu - 1o 4 pudu. CKiTbKH
pubasnok Oyno B KOXKHIHM rpyIi, sSIKIIIO BChOTO iX Oyno 16?

I11 piBeHb (nosne i npasunvhe po3e’sazanHs oyintoemovcs y 7 6anis)

6. Hano omykymmii 4otupukytHuk ABCD. Cepenus ninis MN (t.M € AB, 1.N € CD) yTBOpIOE 3
JiaroHansiMu piBHI KyTH. [loBenits, mo AC = BD.

7. 3uaiinite MHOXuUHY 3Havenb Gynkuii f(x) = g(g2(x)), ne g(x) =

Ha suxonanus 3a60ansv 6i0600umuvcs 3 200U,

Kopucmysamuce kanvkynamopamu, mobinbHumu menegponamu ma iHWUMU 3acodamu 36 3Ky ma
eleKMPOHHUMU NPUCMPOSAMU 3AO0POHAEMbCA.

x2—4x+5 "



KonTpouasnas padéora no maremaruke (2018 rox)
OTtnenenune Yxonomuku MAH
11 knacc

I ypoBeH»b (nonnoe u npasunvroe pewienue oyenugaemcs 8 3 oanna)

1.
2.

CKoJbKO 1IaroB crenaer Bopooeit, ecnu nporaér 2018 cm ?

B kaxmoii kietke Tabnuipbl 3 X 3 paccTaBieHbl yucia. MOXET T cyMMa 4Yucel B JIIOOOM eé
KBajpare 2 X 2 OBITh OTPHUIIATEIIBHOM, a CyMMa YKCeIl BO BCEH TaOIUIIe — MOJIOKUTEIIbHOMN (eciu n1a,
TO MIPUBEIUTE IPUMED)? — :
Pazpexbre urypy Ha ABE paBHBIC YacTH: | |

II ypoBeHb (nonnoe u npasunvhoe peuienue oyeHusaemcs ¢ 5 6annos)

4.
3.

Haiifute HaMMEHbIIEE 3HAYEHUE BBIPAKEHHS \/ (x—3)2+(y—-2)+ \/ (x—6)*+ (y+2)2.

[ets;, Bacst u Tons copenytorcst B Oere Ha muctanimu AB. Eciu Ilets u Bacs onHoBpeMeHHO
BBIOETYT U3 MyHKTOB A M B HaBcTpedy apyr Apyry, a Tonst BEIOGKUT C HUMHU OJTHOBPEMEHHO, TO
Tons ycmeer mpoOexaTh BCIO TUCTAHIMIO 10 MoMeHTa Bcrpeuu lletn u Bacu. Ecnu Ilers u Tons
no0OeryT HaBcTpedy Apyr Apyry, a Bacs BbIOeKUT ¢ HUMHU OJHOBpeMeHHO, To Bacsa ycmeer
npobexarpb MOJOBUHY OUCTaHIIUMKM 10 MoMeHTa BeTpeur Iletn u Tonu. Yeneer nu Ilers npoGexats
YeTBepTh AUCTAHLIUN K MOMEHTY BcTpeur Tonu u Bacu, ecnu oHu mo0OeryT HaBcTpedy ApyT Apyry?

III ypoBeHs (nonnoe u npasunvhoe peuieHue oyenusaemcs ¢ 7 6aunos)

6.

7.

B tpeyronsuuke ABC mnpoBenensl BoicoTbl BM u CN, npu stom MN = 10, BC = 26. Hailinute
paccrosiHue Mexay cepeauHamu otpe3koB MN u BC.

Pemure ypaBHeHME: i/;(\/g + W + \/5) + 3x(\/§ + 9x% + \/5) = 0.

Ha evinonnenue 3aoanuit omeooumcs 3 yaca.
THonv306amvess  KAnbKYIAMOPAMU, MOOUTbHLIMU Mele@OoHaMU U OpyeUMU CPeOCMEaAmMU C8A3U U
NEKMPOHHBIMU YCMPOUCMEAMU 3aNPeujaemcs.

KonTposbHa podora 3 matematuku (2018 pik)
Binginenns exonomikn MAH
11 kaac

I piBeHb (nosue i npasunvhe po3s’azanns oyintoemocs y 3 6anu)

1.
2.

3.

CK1IBbKH KPOKIB 3p0OHUTH TOpo0OeIh, sKkio mpoiae 2018 cm ?

VY koxHi# kiTHHI Tabmuii 3 X 3 3anucani yncia. Yn Moxe cyma yucen y Oyabp-skoMy ii KBajapaTi
2 X 2 OyTH BiI €MHOI0, a CyMa YHCel BCiel Ta6J1Hu1 — IOAATHOIO (SIKIIO TaK, TO HABEAITh MPUKIIAT)?
Po3zpixkre dirypy Ha ABI piBHI YaCTUHH: T

I1 piBenb (nosue i npasuvre poss’siz3anus oyiHoeMves y 5 6anie)

4.
3.

3Hali1iTh HAMEHIIIe 3HAYEHHS BUPa3y \/(x -3+ (y-2)?%+ \/(x -6) 2+ (y+2)?%.

[Ters, Bacs 1 Tonst 3mararotees 3 0iry Ha nucrtaniii AB. SAxmo [lers 1 Bacs oqnodyacHo BUOXKATh 3
nyHKTiB A 1 B HazycTpiu oauH ogHOMY, a ToJis BUODKWTH 3 HUMHU OJHOYACHO, TO TOJs BCTHUTHE
NpoOIrTH BCIO AUCTAHIIIIO 10 MOMeHTY 3ycTpidi Ileti 1 Baci. Axmo Ilets 1 Tons moGixkaTs Ha3ycTpid
OIUH OonHOMY, a Bacs BUODKMUTH 3 HHUMH OJHOYACHO, TO Bacs BCTUTHE MPOOITTH IOJIOBHHY
nucrtaniii 10 mMomeHty 3yctpiui Ileri 1 Toni. YUn Bcturae Ilets mpoOirtu 4BepTh AUCTAHINT 110
MoMeHTY 3yctpiui Toumi i Baci, skio BoHM mo0ikaTh Ha3ycTpiu OJUH OJHOMY?

i ) 71 "A3aHHA OYIHIOEMBCA Y 7 Oanis
III piBeHb (nosne i npasunvre poss

6.

1.

VY tpukyrauky ABC mnpoenu Bucotu BM Tta CN, mpu upomy MN = 10, BC = 26. 3Haiinite
BiJICTaHb MK cepeauHamu BinpizkiB MN i1 BC.

Po3B’sDKITH PIBHSHHS: i/;(\/g + W + \/5) + 3x(\/§ + 9x% + \/5) = 0.

Ha suxonanns 3a60amns 6ioeooumuvcs 3 200UHU.
Kopucmysamuco kanvkynismopamu, MoOinibHumu meneponamuy ma iHwumMu 3acobamu 36’s3Ky ma
eLeKMPOHHUMU NPUCMPOSIMU 3AO0POHAEMbCS.



KonTpouabsnas padéora no marematuke (2018 rox)
OTtnenenue texuuyeckux Hayk MAH
9 KJacce

I ypoBeHb (nonnoe u npasunvhoe peuienue oyenueaemcs 6 3 6ania)

1.
2.

CKoJIbKO MIaroB caenaet Bopodel, ecim npoiaét 2018 cm ?

Bce 3BE3mouku B 3amucu 45 X* 3 = 3 x** 3aMeHWIN ITUdpaMu TaK, YTO PAaBEHCTBO CTAJIO BEPHBIM.
Haiinute, ueMy paBHa cymMMa BCeX BOUCAHHBIX IUQp (Mpolecc MOMCKAa BCEX BIUCAHHBIX IUGP
JIOJDKEH TIPUCYTCTBOBATH B OMMCAHUU PEIICHNUS).

N3 A B B Bblimen mnemexon co ckopoctbio 4,8 km/4. OIHOBpEMEHHO ¢ HUM U3 B B A Bhiexaiu
BEJIOCUIIEAUCT CO CKOpocThio 10 KM/4, KOTOPBIN foexan A0 A, HOBEpHYJ Ha3aa U MOeXall ¢ TOM ke
CKOPOCTHI0. JIOTOHUT JIM BETIOCUIIEAKCT TEIIeX0/1a JI0 ero mpuxoaa B B (otBeT o6ocHylTE)?

I1 ypoBenb (nonnoe u npasunvroe peuterue oyeHusaemcs 8 5 6ain08)

4.

MeHnsis KOJIECO CBOEUW MAIIWHBI, YEJIOBEK CIYy4YallHO YPOHWJI BCE YETBIPE TalKU KPEIUJIEHUS B
pemETKY KaHAIM3AIMOHHOTO CTOKA, OTKYyJa JI0CTaTh WX OBLJIO HEBO3MOXXHO. 3amacHBIX Taek y
YeloBeKa He ObUIO, HO OH CMOT HalTH PEIIeHUE B CIIOKHBIICHCS CUTYAIlMH U MPOJIOJDKUTH MyTh HA
CBOEH MaImHe, He mpuberas HU K Ybed momMomu. YTo oH npeanpuHsit?

[Toe3n ammuuoIO0 18 M mpoeskaeT MUMO cToj0a 3a 9 cexkyHa. CKOIbKO BPEMEHH €My MOHAT00uTCs,
9TOOBI IPOEXaTh MOCT JJTUHON 36 M?

I11 ypoBeHb (nonnoe u npasunvioe pewieHue oyenueaemcs 8 7 6annoe)

6.

Haun paBHoctoponnuii AABC. Ha cropone AB otmedena touka D, Ha ctopoHe BC oTMedeHa TouKa
K, na cropone AC ormeuensl Touku E u M Tak, utro AD + AE = KC + CM = AB, a npsimbie DM un
KE nepecekatorcst BHe TpeyroyibHuka ABC. Halinure yron mexnay npsambimu DM u KE .

Haiinute Bce 3HaueHus mapaMerpa a, NPU KOTOPBIX IUIOHIanb (UIYphl, OrpaHHYEHHOM Ha
KOOPIMHATHOM INIOCKOCTH mnpaMbiMH Y = —a’x +3a? +2, y=—a’x+2a*+1 u ocamu
KOOpAMHAT paBHa 8.

Ha svinonnenue za0anuti omeooumcs 3 uaca.
Tonv3068amobcst  KATLKYIAMOPAMU, MOOUTbHLIMU MeleoHamMu U OpyeUMu CpeoCmeamu Cesa3u U
NEeKMPOHHBIMU YCMPOUCMEAMU 3aNpeujaemcsi.

KonTtpoabsna podora 3 matemaruku (2018 pik)
Binginienns rexuivnux nayk MAH
9 kJac

I piBeHb (noswe i npasunvue po3e’azanns oyintoemoca y 3 oanu)

1.
2.

CK1JIBKH KPOKIB 3p0oOuTh ropobeltpb, ko npoiine 2018 cm ?

VYeci 3ipoukn y 3amucy 45 X* 3 = 3 *** 3amiHWIM nudpamMu Tax, M0 PIiBHICTH CTaja MPaBUILHOI.
3HaiiAiTh, YOMY JIOPIBHIOE CyMa YCiX BIHMCaHUX Ludp (Ipolec MOmyKy ycix BIUCAaHUX IUpp Mae
OyTH NPHUCYTHIM B PO3B’ I3aHHI).

3 A B B pymmB mimoxif 31 mBuakicTio 4,8 km/roa. OqHovacHo 3 HUM 3 B B A BUiXaB BEJIOCUTIEAUCT
31 mBuAKicTIO 10 KM/rox, sIKWid 10ixaB 10 A, MOBEpHYB Ha3aj 1 MOiXaB 3 TIEK0 X MBHAKICTIO. Yn
Ha370’KEHE BEJIOCUTICAMCT MIII0X0/1a 10 HOro Mpuxoay B B (BiaAnoBiab oOrpyHTYiiTe)?

II piBeHb (nosre i npasuivhe po3s’s13auHs oyiHIOEMbCA Y 5 banis)

4.

5.

Komu Ilerpuk 3aMiHIOBaB KOJIECO CBOET MAIIMHK, Y HHOTO BUIAJKOBO BCI YOTHPH TallKU KPIIJICHHS
BUCJIM3HYJIU B PENITKY KaHATI3aI[ifHOTO CTOKY, 3BIIKH JICTAaTH iX OyJIO HEMOKJIHMBO. 3amacHHX
raiiok y Ilerpuka He Oyno, ane BiH 3MIT 3HANTH pIIIEHHS B CHTYaIlii, IO CKJIajiacs, 1 MPOJIOBKUTH
IUISIX HA CBOIM MAIlIMHI, HEe BAAIOYUCH Hi 10 unei mormomMoru. 1o BiH BaisB?

[ToTsr noxkuHOIO 18 M mpoikmkae MoB3 cToBma 3a 9 cexkyHa. CKITbKM 4acy oMy 3HaI0OHUTHCH,
100 MpoiXaTu MIiCT TOBKHUHOI 36 M?

i ) 71 "A3aHHA OYIHIOEMBCA Y 7 banis
III piBeHb (nosne i npasunvre poss

6.

Hano pisaoctoponHit AABC. Ha croponi AB BiaMmiTuiau Touky D, Ha cTopoHi BC BIAMITHIN TOUKY
K, na croponi AC Bimmituiu Touku E 1 M Tak, mjo AD + AE = KC + CM = AB, a nipsmi DM 1 KE
NEPEeTHHAIOTHCS 11032 TPUKYTHUKOM ABC. 3HaiaiTe Kyt Mix npsimumu DM 1 KE.

3HaiAITh yCi 3HaUEHHS MapaMeTpa a, IpH SKUX Iioma Girypu, mo € 00MeXeHO0 Ha KOOPAMHATHIN
WwIomuHI npamuMu y = —a’x + 3a? + 2, y = —a’x + 2a* + 1 i ocsiMu KoopAMHAT JOPiBHIOE 8.

Ha suxonaunsa 3a60anb 6i0600umvcsi 3 200UHU.
Kopucmysamuco xanokyiamopamu, MOOLIbHUMU MelePOHAMU MA THWUMU 3Aco0aMu 38 3Ky ma
eIeKMPOHHUMU NPUCMPOSIMU 3AO0POHIEMBCSL.



KonTpouabsnas padéora no maremaruke (2018 rox)
OTtnenenue texuudeckux Hayk MAH
10 kxacc

I ypoBeHns (nonnoe u npasuivroe pewenue oyenusaemcs 6 3 baniia)

1. Cxonbko maroB caenaet Bopodei, eciu mporaer 2018 cm ?

2. Moxer i1 1poOb, B KOTOPOW UYUCIUTENb MEHBIIE 3HAMEHATeNs, ObITh PaBHOM OpoOU, B KOTOPOI
YUCTUTENb OO0JbIIIEe 3HAMEHATENS (€U Ja, TO IPUBEIUTE TIpuMep)?

3. Hmeercs 6 namodek mivHON o 1 cM, 3 DaJI0OYKH — 0 2 ¢M, 6 I1ajouek — 0 3 CM ¥ 5 Imajodex — o
4 cMm. MoxHO 11 U3 3TOro Habopa COCTaBUTh KBAJpaT, HCIOIb3ys BCE MAIOUKH, HE JIOMas UX U He
HaKJIaJbpIBasi OJJHA HA IPYTYIO (OTBET 00OCHYiiTE)?

I1 ypoBenb (nonnoe u npasunvroe peutenue oyeHusaemcs 8 5 6ai108)

4. Kakum 00pa3oM MOXHO C MaKCHUMaJbHOW TOYHOCTBIO H3MEPUTh TUAMETP TOHKOW IPOBOJIOKH
(ImamMeTp MEHbIlE MUJUITUMETpPA), UMesl B HAJUUYHUH TOJIBKO U3MEPUTEIbHYIO JIMHEHKY M KapaHAall
KpYTJI0ii (hOpMBI (IeTaTbHO ONMMIINTE CBOW MeTO)?

5. B kxy30Be Trpy30BOM MamlIMHBI CIIy4ailHO OCTaBUJIM OpEeBHO ¢ TBO3AEM B cepeauHe. bpeBHO mpm
JIBUKEHUH CBOOOJTHO Karajnoch W Iapamano aHo. Kakas HauOomblnas 4acTh Ky30Ba MOXKET OBITh
ucropuena? Pazmepsr ky3oBa: 3 X 2 M.; IjuHa OpeBHA 2 M.

I11 ypoBeHb (nonnoe u npasunvioe pewieHue oyenueaemcs 8 7 6annoe)
6. [an Beimyknblil yetbipéxyronbHuk ABCD. Cpenusist nuaus MN (.M € AB, T.N € CD) obpasyer ¢
JUaroHaJIsIMM paBHbIe yribl. Jlokaxure, uto AC = BD.

7. Haiigure MHokecTBO 3Havennit pynkumn f(x) = g(g2(x)), roe g(x) = peapTE
Ha evinonnenue 3aoanuit omeooumcs 3 yaca.

Ilonv306amubca  KanvKynamopamu, MOOUTbHLIMU meleponamu u OpyeUMu Cpeocmeamu cesasu U
INEeKMPOHHBIMU YCMPOUCEAMU 3aNpeujaemcsi.

KonTtpoabsna podora 3 matemaruku (2018 pik)
Binginienns rexuivnux nayk MAH
10 xaac

I piBeHb (nosue i npasunvhe po3s’azanns oyintoemocs y 3 6anu)

1. CKimbKH KpPOKiB 3p0OUTHE TOpOOeIb, K110 mpoiiae 2018 cm ?

2. Yu moxe npi0d, y SKOMY YHCEIBHUK MEHIIE 3a 3HAMCHHUK, JIOPIBHIOBAaTH IpO0y, y SIKOMY
YHUCENbHUK € OUIBIINM 32 3HAMEHHUK (SKIIO TaK, TO HABEIITh MPUKIIALT)?

3. € 6 maau4oK IOBXKHHOIO 1 cM, 3 MaIMYKK — 10 2 ¢M, 6 MMaJTHYOK — 10 3 CM 1 5 maln4oK — 110 4 cMm.
Uu MO’KHA 3 ILOTO HA0OPY CKJIACTH KBaJpaT, BUKOPUCTOBYIOUHM YCi MaJUYKH, HE JJaMalouu iX 1 He
HaKJIaJIal0uy OJHA Ha OJHY (BIAMOBIIb OOTPYHTY#TE)?

I1 piBenb (nosue i npasuvre pos3s’si3anus oyiHoeEMvbCs y 5 6anie)

4. SIkuM YMHOM MOKHa 3 MAaKCHUMAJIBHOIO TOYHICTIO BUMIPSITH JiaMETp TOHKOTO JPOTY (IiamMeTp €
MEHIIUM 32 MUIIMETp), SIKIIO y HAasBHOCTI € TUIBKM BUMIipIOBaJibHA JIiHIMKA Ta OJiBelb KPYIJoi
dbopmu (IeTanbHO ONUIIITE BIACHUNA METO)?

5. ¥V Ky30Bi BaHTaXiBKH BHUIIaJKOBO 3AJIMIIMIN KOJIOAY 31 IIBSIXOM Y cepenuHi. Koioma mpu pyci BUIbHO
KaJajach 1 JIpsnaia AHo. Slka HailOinpla yacTuHa Ky30Ba Moxke OyTu 3incoBaHa? Po3mipu Ky3oBa:
3 X 2 M.; DOBKHHA KOJIOIHU 2 M.

11 piBeHsb (nogue i npasunvhe po3e’a3anus oyinioemocsa y 7 6anis)
6. Hano omykymmii 4otupukyTHuk ABCD. Cepenus ninis MN (t.M € AB, 1.N € CD) yTtBOpIOE 3
JiaroHasiMe piBHI KyTH. [loBenits, mo AC = BD.

7. 3uaiinite MHOXuUHY 3Havenb Gynkuii f(x) = g(g2(x)), ne g(x) = o
Ha suxonaunsa 3a60ans 6i0600umubcsi 3 200UHU.
Kopucmysamuco xanokyiamopamu, MOOLIbHUMU MelePOHAMU MA THWUMU 3aAco0aMu 38 3Ky ma
eIeKMPOHHUMU NPUCMPOSIMU 3AO0POHIEMBCSL.



KonTpoabsHasi padora mo marematuke (2018 ron)
Otpenenne Texunuecknx Hayk MAH
11 knacc

I ypoBeHb (noinoe u npasuivroe peuienue oyenugaemces 8 3 bauna)

1. Cxonbko maroB caenaet Bopodei, eciu mporaér 2018 cm ?

2. B kaxmoil kimetke Tabmumbl 3 X 3 paccraBieHbl yHcia. MoOXeT Ju cymMma 4uced B Jo0oM eé
KBajpare 2 X 2 ObITh OTPHUIIATEIILHON, & CyMMa YHCEeJ BO BCEH TaOIUIIE — IMOJOKUTEIBLHON (eclu Ja,
TO NPUBEIUTE NTpUMED)?

3. Pazpexbre Qurypy Ha JBE paBHbIC YACTH:

Il ypoBeHb (nonnoe u npasunvhoe peuienue oyeHusaemcs ¢ 5 6annos)

4. Kakas M3 mycThIX JHUTPOBBIX OYTBUIOK TsDKejlee: KBaJpaTHas MM Kpyryas (TOJIIMHA CTEHOK
OyTBUIOK U MaTepua Uil UX U3TOTOBJIEHHS — OAMHAKOBBIE)?

5. T'py30BHK 3acTpsi IOJ HU3KMUM MOCTOM. BoiuTento He yaaBajoch CIIBUHYTh MAIllMHY HU BIIEPEN, HU
Ha3a/l, He TIOMSB IIPU 3TOM KpbIIK. YTO HaJ0 cenark, 4To0bl OCBOOOJUTH IPY30BHK U IIPU 3TOM HE
HOBPEIUTH KPBIILY?

I11 ypoBeHb (nonnoe u npasunvHoe peuierue oyeHusaemcs 8 7 6aiioe)
6. B tpeyronpauke ABC mpoBeaeHsl BoicoTel BM u CN, npu stom MN = 10, BC = 26. Haiigute
paccrosiHue Mexay cepeaunamu otpe3koB MN u BC.

7. Pemute ypaBHEHHE: i/;(\/g + W + \/5) + 3x(\/§ + 9x% + \/5) = 0.

Ha evinonnenue 3aoanuit omeooumcs 3 yaca.
Tonv3068ambcst  KATLKYIAMOPAMU, MOOUTbHLIMU Mele@oHamu u OpyeuUMu CpeoCcmeamu Cesasu U
NEKMPOHHBIMU YCMPOUCMEAMU 3aNPeujaemcs.

KonTtpouabna podora 3 matemaruku (2018 pik)
Binninenns rexniunnx Hayk MAH
11 kaac

I piBenb (noswe i npasunvue po3e’azanns oyintoemoca y 3 oanu)

1. CKimbKH KpPOKiB 3p0OUTHE TOpoOeIb, SKIIo mpoiae 2018 cm ?

2. Y KoxHI# KmiTUHIN Tabauii 3 X 3 3amucadi yucia. Yu Moke cyma uncen y Oyab-siIkomy ii KBaapari
2 X 2 OyTH BiI’ €MHOIO, a CyMa YHcel BCi€l TaOIHIl — JOAATHOIO (SKIO TaK, TO HABEIITh MPUKIIAL)?

3. Pospixre dirypy Ha IBi piBHI YACTUHU: T

I1 piBenb (nosue i npasuivre po3s’si3anus oyiHoeEMvbCs y 5 6anie)

4. Slxa 3 MOPOXKHIX JIITPOBUX IUISAIIOK BaK4ya: KBaJpaTHA 4 Kpyria (TOBIIMHA CTIHOK IUIAIIOK Ta
MaTepial s IXHbOT'O BUTOTOBJICHHS € OJTHAKOBUMHU)?

5. BanrtaxiBka 3acTpsria miJg HU3bKUM MOCTOM. Boji€Bi He BaaBajocs 3pyIIMTH MAIIUHY Hi BIIEpeE,
Hi Ha3aj, HEe MOM'SBIIM MpH IboMy aaxy. Lllo Tpeba 3pobutH, m100 3BUTBHUTH BAaHTAXIBKY 1 IpU
[bOMY HE MOIIKOAUTH Aax?

I1I piBeHb (nosne i npasunvhe po3e’sa3anHs oyintoemovcsy 7 6anis)
6. Y tpukyrauky ABC mnposenu Bucotu BM ta CN, npu mbomy MN = 10, BC = 26. 3HaiiaiTh
BiJICTaHb MK cepeauHamu BipizkiB MN i1 BC.

7. PO3B’SOKITH PIBHSHHS: i/;(\/g + W + \/g) + 3x(\/§ + 9x% + \/g) = 0.

Ha suxonanns 3a60amns 6ioeooumuvcs 3 200uHU.
Kopucmysamuco xanokyiamopamu, MOOLbHUMU MelePOHAMU MA THWUMU 3aAco0aMu 38 3Ky ma
eleKMPOHHUMU NPUCMPOSIMU 3AO0POHAEMbCS.



KonTpouabsnas padéora no marematuke (2018 rox)
OTtaenenue KoMNbOTEepHbIX Hayk MAH
9 ki1acc

I ypoBeHsb (nonnoe u npasunvroe pewenue oyenusaemces 6 3 b6anna)

1. Cxonpko maroB caenaet Bopodei, eciu mpoitaér 2018 cm ?

2. Bce 3B&310uKku B 3anucH 45 X* 3 = 3 *x* 3aMEHWIN LU(PPaMHU TaK, YTO PaBEHCTBO CTAJIIO BEPHBIM.
Haiinute, uemy paBHa cymMMa BceX BMNHMCaHHBIX IH(]p (Mpolecc MOMCKAa BCEX BIUCAHHBIX IUQP
JIOJIKEH NTPUCYTCTBOBATH B OIMCAHUU PELICHMUS).

3. U3 A B B Bblmen nemexop co ckopoctbio 4,8 km/4. OIHOBpEMEHHO ¢ HUM U3 B B A Bhiexain
BEJIOCUIIEANCT CO CKOpocThio 10 KM/4, KOTOPBIN foexan A0 A, HOBEpHYJ Ha3aa U MOeXall ¢ TOM ke
CKOPOCTHI0. JIOTOHUT JIM BEJIOCUIIEAKCT TEIIeX0/1a JI0 ero mpuxojaa B B (oTBeT o6ocHylTE)?

I1 ypoBenb (nonrnoe u npasunvroe peuterue oyeHusaemcs 8 5 6ain08)
4. TlepumeTpsl HEKOTOPOTO PABHOCTOPOHHEIO TPEYTroJbHUKA M TMPAaBUIBHOTO IIECTHUYTOJIbHUKA
coBmazaaT. YeMy paBHO OTHOIIECHUE IJIONIACH 3aJaHHBIX (UTyp (OTBET 000CHYIiTE)?

5. Bsruuciure npomssenenne (100 — 12)(100 — 22)(100 — 3%) ... (100 — 252).

I11 ypoBeHB (nonnoe u npasuivHoe peuierue oyeHusaemcs 8 7 6ainog)

6. Hlan paBHoctoponnuii AABC. Ha ctopone AB ormeuena Touka D, Ha cropoHe BC oTMedeHa TOUKa
K, na cropone AC ormeuensl Touku E u M Tak, utro AD + AE = KC + CM = AB, a npsimbie DM un
KE nepecekatorcst BHE TpeyroyibHuka ABC. Halinure yron mexnay npsambimu DM u KE .

7. Haiinzure Bce 3HayeHUs MapameTrpa a, HPU KOTOPHIX IUIOMAAb (UTYphl, OrpaHUYEHHOW Ha
KOOPIMHATHOM INIOCKOCTH mnpaMbiMH Y = —a’x +3a? +2, y=—a’x+2a*+1 u ocamu
KOOpAMHAT paBHa 8.

Ha evinonnenue 3aoanuit omeooumcs 3 yaca.
Tonv3068amobcst  KATLKYIAMOPAMU, MOOUTbHLIMU MeleoHamMu u OpyeuUMu CpeoCmeamu Cesasu U
NEKMPOHHBIMU YCMPOUCMEAMU 3aNpeuyaenmcsl.

KonTposbHa pobora 3 matematuku (2018 pik)
Binginienns komn’rorepaux Hayk MAH
9 knac

I piBeHb (nosue i npasunvhe po3s’azanns oyintoemocs y 3 6anu)

1. CkiabKH KpOKiB 3p00OHTH Topobers, akio npoiae 2018 cm ?

2. Vci 3ipouku y 3anucy 45 Xx* 3 = 3 #** 3aMiHUIU UPPaMU Tak, 10 PIBHICTh CTalla MPABWIBHOIO.
3HaiiAiTh, YOMY JIOPIBHIOE CyMa YCiX BIHMCaHUX Ludp (mpolec MOIyKy ycix BIUCAaHUX IHUpp Mae
OyTH MPHUCYTHIM B PO3B’ I3aHHI).

3. 3 A B B pymmB mimoxij 31 mBuakicTio 4,8 km/roa. OmgHoyacHo 3 HUM 3 B B A BHiXaB BEIOCUIICIUCT
31 mBuAkicTio 10 xm/rox, sikuii noixaB 10 A, MOBEpHYB Ha3aj 1 MoixaB 3 Ti€lO K MBUAKICTIO. Yn
Ha3JI0KEHE BEJIOCUTICIUCT IIMIOX0/1a 0 HOTo MpuXxoay B B (BiAmoBias oOrpyHTYiTE)?

I1 piBenb (nosue i npasunvre poss’siz3anus oyiHoeMves y 5 banie)

4. TlepumeTrpH AESIKOTO PIBHOCTOPOHHHOTO TPUKYTHHKA 1 MPABUIBLHOTO MIECTUKYTHUKA € OJTHAKOBUMH.
3a Takoi yMOBH, YOMY JTOPiBHIOE BiIHOIIEHHS IUIOII 3aJaHuX (iryp (BiaANOBiIb OOTpyHTYMiTE)?

5. O6uncits go6yrokx (100 — 12)(100 — 22)(100 — 3%) ... (100 — 252).

11 piBeHsb (nogue i npasunvre po3e’a3anus oyinioemocsa y 7 6anis)

6. Hlano piBHocTOpoHHiit AABC. Ha cTtoponi AB BiamiTuiu Touky D, Ha cTopoHi BC BiIMITHIN TOUKY
K, na croponi AC BigmiTunu Touku E 1 M tak, mo AD + AE = KC + CM = AB, a npssmi DM 1 KE
NEePEeTHHAIOTHCS 11032 TPUKYTHUKOM ABC. 3HaiiaiTe Kyt Mix npsimumu DM 1 KE.

7. 3HaiAITH yci 3HaYEHHS MapaMeTpa a, IpH SKUX Iioma Girypu, mo € 00MeXeHO0 Ha KOOPIMHATHIN
IWIomuHI npamuMu y = —a’x + 3a? + 2, y = —a’x + 2a* + 1 i ocsiMu KoopQMHaT JOPiBHIOE 8.

Ha suxonanns 3a60amns 6ioeooumuvcs 3 200uHU.
Kopucmysamuco xanokyiamopamu, MOOLbHUMU MelePOHAMU MA THWUMU 3Aco0aMu 38 3Ky ma
eIeKMPOHHUMU NPUCMPOSIMU 3AO0POHIEMBCSL.



KonTpouabsnas padéora no marematuke (2018 rox)
OTtaenenue KoMNbOTEepHbIX Hayk MAH
10 kacc

I ypoBeHb (noinoe u npasunivroe peuienue oyenugaemces 8 3 bauna)

1. Cxonbko maroB caenaet Bopodei, eciu mporaer 2018 cm ?

2. Moxet a1 1poOb, B KOTOPOH UYHCIUTENh MEHbBIIIEC 3HAMEHATEINsI, ObITh PaBHON IpoOU, B KOTOPOI
YHCIUTENb OOJIbIIe 3HAMEeHaTelNs (€CIH Ja, TO IPUBEIUTE IpUMep)?

3. Hmeetcsa 6 mamodexk miuHOM o 1 cM, 3 malouKu — 0 2 ¢M, 6 majoueK — 1o 3 ¢M U 5 manouex — o
4 cm. MOXHO 71 M3 3TOr0 Habopa COCTaBUTh KBAJIpaT, UCIOJIb3Ys BCE MAJOYKH, HE JIOMasi MX U HE
HaKJIaJbIBasl OJTHA HA IPYTYIO (OTBET 00OCHYHTE)?

Il ypoBeHb (nonnoe u npasunvroe peuienue oyeHusaemcs ¢ 5 6annos)

4. CymecTBYIOT JM TAaKUE HATypalbHbIE YUCIA M U N, Uil KOTOPBIX BBIIOJHSETCA PABEHCTBO:

m?* — n* = 2018 (otBer 060CHYiiTE)?

5. Orpe3ok mmHOU | pazaenin Ha n OoTpe3koB. Ha kax1oM M3 HUX, KaKk Ha JTUaMeTpax, MOCTPOUIIH
MOJIYOKPY>KHOCTH. DTy K€ OIepanydio TOBTOPWJIM, pa3[eNHvB JaHHBIM OTpe30K Ha k dYacTeil.
HaiinuTte oTHOIIEHNE CyMMBI IUTHH MTOTYOKPYKHOCTEH TIEpBOT0 U BTOPOTO pa3OUECHHA.

I11 ypoBeH» (nonnoe u npasuivHoe peuierue oyeHusaemcs 8 7 6aninog)
6. [an Beimykublil yetbipéxyronbHuk ABCD. Cpenusist nuaus MN (.M € AB, T.N € CD) obpasyer ¢
JIMaroHaasiMu paBHble yribl. Jlokaxute, uto AC = BD.

7. Haiigure MHOXecTBO 3Hauenuit dynkmmu f(x) = g(g2(x)), roe g(x) = ot

Ha svinonnenue zaoanuti omeooumcs 3 uaca.
Tonv306ambcst  KATLKYIAMOPAMU, MOOUTbHLIMU Mele@oHamMu U OpyeuUMu CpeoCcmeamu Cesasu U
NEKMPOHHBIMU YCMPOUCMEAMU 3ANpeujaenmcsl.

KonTposbHa podora 3 matematuku (2018 pik)
Binginenns komn’rorepaux Hayk MAH
10 kaac

I piBeHb (nosue i npasunvhe po3s’azanns oyintoemscsy 3 6anu)

1. CKiTbKH KpPOKiB 3p0OUTE TOpOoOeIb, Ko mpoiae 2018 cm ?

2. Yu moxe api0, y SIKOMY YHCEIbHUK MEHIIE 3a 3HAMEHHUK, JOPIBHIOBATH ApOOy, y SKOMY
YHUCENbHUK € OUIBIINM 32 3HAMEHHUK (SKIIO TaK, TO HABEIITh MPUKIIALT)?

3. € 6 maau4ok IOBXKHHOIO 1 cM, 3 MaIMYKK — 10 2 ¢M, 6 IMaJIHYOK — 10 3 CM 1 5 man4oK — 110 4 cMm.
Uu MO’KHA 3 ILOTO HA0OPY CKJIACTH KBaJpaT, BUKOPUCTOBYIOUHM YCi MaJUYKH, HE JJaMalouu iX 1 He
HaKJIaJIal0uy OJHA Ha OJHY (BIMOBIIb OOTPYHTYHTE)?

I1 piBeHb (nosre i npasuivhe po3s’s13auHs OYiHIOEMbCA Y 5 banis)

4. Yu iCHYIOTb HATypambHi 4Mcia M i M, WIS SKHX BHKOHYEThCS piBHiCTB: m? — n? = 2018
(BinmoBinpb OOrpyHTYiiTE)?

5. Binpizok noBxuHO0 | po3ainuiam Ha n BiApi3KiB. Ha Ko)XKHOMY 3 HUX, SIK Ha JllaMeTpax, Mo0yayBaiu
miBkoya. Taky >k omneparlifo MOBTOPWIIM, MOIUTMBIIM 3aJaHUN BIJPI30K HAa Kk dYacTWH. 3HAWAITH
BIJIHOIIICHHST CYMH JIOBXKHH IMIBKLJI TIEPIIOTO 1 APYroro po30UTTSI.

11 piBeHsb (nogue i npasunvhe po3e’a3anus oyinioemocsay 7 6anis)
6. Mano omykmuii yotupukytHUk ABCD. Cepemns ninis MN (.M € AB, 1.N € CD) yTtBOpIOE 3
niaroHansMu piBHI KyTH. JloBemniTs, mo AC = BD.

7. 3uaiinite MuoxkuHy 3Hauens Gynxuii f(x) = g(g2(x)), ne g(x) = ot

Ha suxonanns 3a60amns 6ioeooumuvcs 3 200uHU.
Kopucmysamuco kanvkynismopamu, MoOinibHumu meneponamuy ma iHwumMu 3acobamu 36’s3Ky ma
eleKMPOHHUMU NPUCMPOSIMU 3AO0POHAEMbCS.



KonTpouabsnas padéora no marematuke (2018 rox)
OTtaenenue KoMNbOTEepHbIX Hayk MAH
11 knacc

I ypoBeHb (noinoe u npasuivroe peuienue oyenugaemces 8 3 obauna)

1. Cxonbko maroB caenaet Bopodei, eciu mporaer 2018 cm ?

2. B kaxmoi wierke Tabnmipl 3 X 3 paccraBiieHbl uuciia. MOXKET M cCyMMa d4ucen B JtoboMm eé
KBazipate 2 X 2 ObITh OTPUIIATEIHHOMN, @ CyMMa YKCel BO BCEU TaONHUIIE — MOJIOKHUTEIBHOU (€Cin Ja,
TO IIPUBEIUTE TIPUMEDP)? -

3. PaspexbTe (UTYpY HA [IBE PAaBHBIE YaCTH: | i

— 2
I1 ypoBeHb (nonnoe u npasunvbroe peutenue oyeHusaemcs 8 5 6ain08) \ %-aa: i:(?;ﬁc
4. MoxHO 1M B KBagpaT CO CTOpPOHOM 1 MOMECTUTH HECKOJIbKO \
HENEPECEKAINXCS KapaToB, CyMMa CTOPOH KOTOphIX paBHa 2018 i ~—> x
(oTBeT 00OCHYIITE)? y=2ax+b

5. Ectp mu ommbOka Ha pUCYHKe cripaBa (OTBET 000CHYTE)?

I11 ypoBeH» (nonroe u npasuivHoe peuterue oyeHusaemcs 8 7 6aninoe)
6. B tpeyronbauke ABC mposeaens! BeicoTsl BM u CN, npu satom MN = 10, BC = 26. Haiigute
paccrosiHue Mexy cepeanaamu otpe3koB MN u BC.

7. Pemute ypaBHEHHE: i/;(\/g + W + \/5) + 3x(\/§ + 9x% + \/5) = 0.

Ha evinonnenue 3aoanuit omeooumcs 3 yaca.
THonv306amvess  KAnbKyIAMOPAMU, MOOUTHLIMU Mele@OoHaMU U OpyeUMU CPeOCMEaAMU C8A3U U
NEKMPOHHBIMU YCMPOUCEAMU 3aANPeujaemcs.

KonTposbHa podora 3 matematuku (2018 pik)
Binginenns komn’worepunx nHayk MAH
11 kiaac

I piBeHb (nosue i npasunvhe po3s’azanns oyintoemscsy 3 6anu)

1. CKiTbKH KPOKiB 3p00OUTE TOpOoOeIb, Ko mpoiae 2018 cm ?

2. Y KoxHI# KmiTUHIN Tabauii 3 X 3 3anucadi yucia. Yu Moke cyma uncen y Oyab-siIkomy ii KBaapari
2 X 2 0yTH Bi’ €MHOIO, a CyMa YHCell BCi€l TaOIHIl — TOJAATHOIO (SKIIO TaK, TO HABEIITh MPUKIIa)?

3. Pospixre ¢irypy Ha 1Bl piBHI YACTUHH:

I1 piBenb (nosue i npasuivre poss’si3anus oyiHoeEMves y 5 6anie)

4. Ym MoxHa y KBajzipaTi 31 CTOPOHOIO 1 pO3MICTUTH KiJIbKa KBaJpaTiB,  axtebaec
Kl He OyIyTh TNEPEeTUHATHCh, TAaKUX, N00 cyma IXHIX CTOpiH \ (a:6#0)
nopiBHioBasia 2018 (BianmoBiae oOrpyHTYHTE)? \
5. Yu € momMmIIKa Ha pUCYHKY clipaBa (BIAMNOBIb OOIPYHTYMTE)?
PHCYHKY ClipaBa (BIAIOBIAb OOIPYHTYIITE) 0\_/be
y=2ax+

11 piBeHsb (nogue i npasunvhe po3e’a3anus oyinioemocsay 7 6anis)
6. Y tpukyrauky ABC mnposenu Bucotu BM ta CN, npu mbomy MN = 10, BC = 26. 3HaiiaiTh
BiZICTaHb MK cepeanHamu Binpi3kiB MN i BC.

7. PoO3B’SKITH PIBHSHHS: i/;(\/g + W + \/5) + 3x(\/§ + 9x% + \/5) = 0.

Ha suxonaunsa 3a60ans 6i0600umsbcst 3 200UHU.
Kopucmysamuco xanokyiamopamu, MOOLbHUMU MeleOHAMU MA THWUMU 3Aco0aMu 38 3Ky ma
eIeKMPOHHUMU NPUCTPOSIMU 3AO0POHSEMBCSL.



