JemoBepcusi. MaTtemaTuka (60a30Bblil yPOBEHb)
Jlist moctymiieHus B 9 kiace (¢ 6a30BbIM YPOBHEM MAaTEeMATHKH)
MAOY rumnaszus Ne 99

Bpems Ha BbinosHEeHHE paboThl — 60 MUHYT

Conep:xanue o0pazoBaHus 1o ajaredpe 3a 8 kiacc (0a30Bblii YPOBEHbD)
Yucaa v BbIYMCIEHUS
KBanpataeiii kopeHb u3 uyuciaa. l[loHsarme o0 wppammoHaIbHOM 4Yucie. JlecsaTuaHbie
OpUOIHKCSHUS UppAIllMOHAIILHBIX YHucell. CBOMCTBa apu(PMETHIESCKUX KBaApPATHBIX KOPHEU U
UX TIIpUMEHEHHE K M[OpeoOpa3OBaHUIO YHCIOBBIX BBIPAXKEHUN U  BBIYHUCIICHUSIM.
JlelicTBUTEIBHBIC YHCIIA.
CrerneHsp ¢ 1eNIbIM Moka3aresieM U €€ cBoucTBa. CtaHaapTHAas 3alliCh 4YHCA.
Auaredpanyeckne BbIPasKeHUS!
KBanparHslil TpEXUIIEH; pa3JIOKEHHUE KBAJAPATHOIO TPEXYJIEHA HA MHOYXXHUTEJIH.
Anrebpaundeckast 1poob. OCHOBHOE CBOMCTBO anrebpandeckoit npoou. CioxxeHue, BBIYUTaHue,
YMHO>KEHHE, JeJieHue anrebpanyueckux ApoOei. PanmoHanbHbIE BBIpaXEHUS UM HUX
npeoOpa3oBaHUE.
YpaBHeHNsI U HEPaABEHCTBA
KBanpartHoe ypaBHeHue, (popMyia KOpHel KBagpaTHOro ypaBHeHus. Teopema Buera. Pemrenue
ypaBHEHHUM, CBOASIINXCS K JUHEHWHBIM U KBaJApaTHbIM. [Ipocreiinmme npoOHO-panimoHalIbHBIC
ypaBHEHUS.
I'pacdnueckast mHTEpnperamyss ypaBHEHUN C JAByMsI HEPEMEHHBIMHU M CHUCTEM JIMHEHHBIX
YPaBHEHUH C ABYMs [IEpEeMEHHBIMU. [IpUMeEpBI pelIeHUsT CUCTEM HEJIMHEUHBIX YPaBHEHUH C
JIBYyMsI TI€PEMEHHBIMHU.
Pentenne TEKCTOBBIX 3a7a4 alreOpandecKUM CIIOCOOOM.
YucioBele HEpAaBEHCTBA U UX CBOMCTBa. HepaBeHCTBO ¢ 0OAHON nepeMeHHOW. PaBHOCHUIIBHOCTD
HepaBeHCTB. JInHeliHbIe HEpaBEHCTBA
C OJIHOM TIepeMeHHOoM. CUCTEMBbI JINHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.
DOyHKUMHA
ITonstue dynkmmu. OOnacTh ONPEIACIICHUS W MHOXECTBO 3HadeHUH (yHkmuu. CrnocoObl
3asaHusT PYHKITAHN.
I'paduk dyskimu. UteHwme cBoucTB (GyHKIIMH 10 e€ rpaduky. [Ipumepsr rpadmukon
(pyHKIMIT, OTpaXkaromUX peaibHbIC MPOIECCHI.
DyHKIMH, ONUCHIBAIOIINE MPSMYIO U OOPAaTHYIO IPONOPILIMOHAJIbHBIE 3aBUCHMOCTH, UX T'padUKH.
dynkmn y=x%, y=x>,y=Ix, ¥ = Vx
I'paduueckoe penieHre ypaBHEHHH M CHUCTEM ypaBHEHUM.

Coaep:xxanue 00pa3oBaHusi 10 reoMeTpuH 3a 8 kiacc (0a30Bblil yPOBEHb)

UYetpipéxyronbHuku. [lapamienorpamm, ero mpu3Haku UM CBOWCTBA. YacTHbIE CilydyaW MapajuieorpaMMOB
(mpsIMOYTONIBHUK, pOMO, KBaJIpaT), X MPHU3HAKK U CBOMCTBA. Tpanenus, paBHOOOKas Tparenus, e€ CBOUCTBa
u npusHaku. [IpssmoyrospHas Tpanenus.

Meroa ynsoenus menuansl. LlenTpanbHas cumMmerpus. Teopema @aneca U TeopeMa O IMPONOPLUOHAIBHBIX
OTpE3Kax.

CpenHue TMHUM TpEyrojbHUKA U Tpanenuu. LleHTp Macc TpeyroibHUKa.

[Togobue TpeyrosbHUKOB, Kod(hduiment momodus. Ilpu3nakum momoOust TpeyroabHUKOB. [IpumeHeHHE
o100uS TPH PEIICHUH MTPAKTUYECKHUX 3a/1a4.

CroiicTBa muiomnaaei reomerpudeckux Guryp. @opmynbl s MI0mMaad TPEyroJbHHUKA, TapaljieiorpaMma,
pomOa u Tpaneruu. OTHONIEHUE TUIOIMIAAEH MOJOOHBIX PUTYD.

Boruncnenue miomazei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopems [Tudaropa npu pemeHun NpaKTHUECKUX 3a/1au.

CuHyC, KOCHHYC, TAHT€HC OCTPOrO yIJia MPsIMOYTOJIBHOTO TpeyrojbHruKa. OCHOBHOE TPUTOHOMETPUYECKOE
TOX7ecTBO. TpuroHomerpudeckue GpyHkimu yrios B 30°, 45° u 60°.

BrnucanHble 1 IEHTPAIBHBIE YIJIBI, YTOJI MEKY KacaTeIbHOW U XOPIOH. Y TIIbI MEXIY XOPAaMH U CEKYLUMHU.



Brnucannbple 1 onucaHHbIE YETHIPEXYTOJIbHUKU. B3auMHOE pacnosiokeHue NByX OKpykHocTed. Kacanue
okpyxHOcTel. O01Ire KacaTeabHbIE K JBYM OKPY>KHOCTSIM.

Coaep:kaHue o0pa3oBaHHs 10 BEPOSITHOCTH U CTATHCTHKe 32 8 Ki1ace

(0a30BbIil ypOBEHD)
I[IpencraBienue pnaHHBIX B BHJE TaOauIll, auarpamMM, rpadukoB. MHOXKECTBO, DJIEMEHT
MHOY>XECTBa, MOAMHOXecTBO. Ornepanuu HaJl MHOXECTBaMH: OOBEIMHEHHE, II€peceyeHHe,
nomnojsiHeHue. CBoiicTBa omnepaldii HaJl MHO>KECTBAaMM: MEPEMECTUTEIBHOE, COUETaTeIbHOE,
pacripenenuTenbHoe, BKiItodeHus. Vcronb3oBanue rpa)uueckoro IpeICTaBIICHUsI MHOYXKECTB
TSI OIMCAHUSI peabHBIX
IPOLIECCOB U SIBJICHUH, IIPU PELICHUU 3a1a4.
N3mepenue paccemBaHUsl JaHHBIX. Jlucniepcussi U cTaHAAPTHOE OTKJIIOHEHHE YHMCIIOBBIX
HabOopoB. /lnuarpamma pacceuBaHHUsI.
DrneMeHTapHbIe COOBITHSI ciiydaHOro onbITa. Ciy4dailHble COOBITHSA. BEeposSITHOCTH COOBITHIA.
OnBITHI C PABHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITUSIMHA. CiTydailHbI BBIOOP. CBSI3b MEXKTY
MaJIOBEPOSITHBIMU U NPAKTUYECKHU JOCTOBEPHBIMHU COOBITHUSIMU B IIPUPOE, OOIIECTBE U HayKe.
JepeBo. CBOHCTBa AEpEBBEB: €IMHCTBEHHOCTh IYTH, CYLIECTBOBAaHME BHUCSYEH BEPIIMNHBI,
CBSI3b MEXJY YHCIJIOM BEpUIMH U 4duciioM pEdep. IlpaBuiio ymHOkeHus. Penienue 3amad c
nomolnkio rpadoB. [IpoTuBornonoxabie coObITus. Jlunarpamma Dinepa. OO0benuHEHUE U
nepeceueHue coOwbiTuii. HecoBmecTHbie coObITHS. DOpMyJia CIOKCHHS BEPOSITHOCTECH.
Y ci10BHAast BEPOSITHOCTG.
IIpaBuno ymuoxenusi. HezaBucumeble coObITus. [IpeacraBieHne sKkcriepuMeHTaB BUAE AepeBa.
Pemenne 3amad Ha HaAXO0XICHUE BEPOSITHOCTEH C IOMOINBIO JepeBa  CIIy4allHOIO
SKCOEPUMEHTA, AuarpaMmm Oijiepa.
Oo0pazen padoTbl

3anuwume pewienue u omeem 0131 Ka3coo2o 3a0aHus.

Ilpu evinonnenuu padomol MO}HCHO NOJIL30CAMBCA YEPHOBUKOM.

Pewenus u 3anucu, 6bin0IHEeHHbIE HA YEPHOBUKE, HE NPOBEPAIOMCA U HE AHAIUZUPYIOMCA

I yacTn

7 1
6= 4+1,375-5=-0,73 | : (—1,73).
Al. BelUHc/INTE: 8 2

A2. ®aakon mamnyHs ctout 170 pyoJieid. Kakoe HauboJibmee 4uciao GpjaakoHoB
MO:kHO KynuTh Ha 1100 py0.ieii Bo BpeMsi pacnpoaaku, KOraa CKUIKa COCTABJISIET
35%?

322+ 72 —6=0

A3. HaiiauTe cyMMYy KOpHeil ypaBHEHUS:

I 16 2
Liaa +5 [ 26 (0.216)

A4. YIpocTUTH BbIpa:KeHHe U BBIYMCJINTE: -

6+62x>12-18x

-

2-X>35-2x

AS. Pemiuth cUCTEMY HEPaBEHCTB: o

A6. PazHoCTB YIiI0B, IPpHJIEKAIMX K OTHOM CTOPOHE MapaJuiejiorpaMmma, pasua 40°.
Haiiiure MeHbIIMHE YroJ1 napasuiesorpamma. OTBer aarTe B rpaaycax.



A7. Inaronanu AC u BD tpaneunu ABCD ¢ ocnoBanusimu BC u AD nepecekaioTcs B
Touke O, BC = 3, AD = 7, AC = 20. Haiigute A0.

AS8. B tpaneuun ABCD (c ochoBanusimu BC u AD) u3BectHO, 410 AD = 4, BC = 1, a ee
mwiomaas pasua 35. Haiiagure miiomanb Tpeyroisuuka ABC.

A 9. YcraHoBHTE COOTBETCTBHE MEKAY (PYHKIIMAMHU U UX rpadukaMu.
IPAGUKH
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D OPMVYIIBI
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3anummuTe B OTBEeT HU(PBHI, PACIOJIOKHUB HX B MOPSIAKe, COOTBETCTBYIOIIEM OyKBaM:
A |b |B |T

A10. B rpade 45 péoep, a kaxaasa BepuinHa umeeT HHAEKC 9. CKOJIbKO Yy HEro BepuuH?
2 yacTp

Bl. U3 nynkrta A B nyHKT B omxHOBpeMeHHO Bblexaju aBa aBTomMoOuisi. IlepBblii

NpoexaJ ¢ NOCTOAHHOM CKOPOCTHIO BeCh MyTh. Bropoii npoexaJi nepByro NoJ10BUHY Iy TH

€0 ckopocTbi0 30 KM/4, 2 BTOPYI0 NOJOBHHY IYTH MPOEXaJ €O CKOPOCTbI0, 00JIbIIEH

CKOPOCTH NEepPBOro Ha 9 kM/4, B pe3yjbTaTe 4ero npudbLI B B 01HOBpeMeHHO ¢ mepBbIM

apTromoOuiem. Hailigure ckopocTh nepBoro apromoouisi. Oreer nqaire B KM/4.

B2. I3 Touku M K OKpPY:KHOCTH ¢ HeHTpOoM O npoBeaeHbl KacaTeabHbie MA u MB.
HajiguTe paccTosinue Me:K1y TOUKaMu kacanus A u B, eciiu ZAOB = 120"y Mo = 4.

B3. Ha pucynke cnpaBa cxema gopor H-ckoro paiiona m3o0paxeHa B Buae rpada; B
TalJinie cjaeBa COAEPKATCH CBeJeHHUS O NMPOTSKEHHOCTH KaXKIAO0W W3 3THX Jopor (B
KWJIOMETpPax).

Tak xak TaONUIly U CXEMY PUCOBAIIU HE3aBHCUMO

b r
TT1| 112 13 | Tr4 | TI5 | 16 \ s JPYT OT Apyra, TO HyMepalus HaceIEHHBIX
m 10 812 IIYHKTOB B TaOJIMIE HUKAK HE CBA3aHA C
i i 240 2 ¥ %1 | GyKBeHHBIME OGO3HaueHHSMH Ha rpade.
- OmnpenenuTe, KaKoBa JUTMHA JOPOTH M3 MyHKTa b B
;[,; . ;Z * " P - MyHKT B. B 0TBeTe 3anUIINUTE 1I€710€ YUCIO — TaK,
e . KaK OHO YKa3aHO B TabmuIle.




3 yacThb

C1. Pemiure 3a1auy:
ABCD — npsasMoyronbHasa Tpaneuus (£A4 = 90°). Touka E nexur

Ha ocHoBaHMM AD Tak, uro CF nepneHauxkynsapeH AD v AE = DE.
Touyka O — cepenmna auaronanm AC. Hokaxurte, uto B0 : BC =
= CD : AD. Haiaure naowais naTuyroibHuka ABOCD, ecniu nno-

uane rpeyronbHuka ACD papna 20 cm?.

x? 1—x* x*+x
(x + ) . : 5 -
C2. YpocTHTh BhIpaKeHHe: l=x/ y+1 11—y
C3. Ha pucynke — cxema aopor, cBsa3piBawmux ropoaa A, b, B, I', /I, E, 7K, K, JI, M,
H, II. ITo ka:xxaoi 1opore MOKHO ABUIraTbCs TOJbKO B OJHOM HAIIPABJICHUH,
YKa3aHHOM CTPEJIKOH.
CKo0JIBKO CylIecTBYeT pa3/IMYHbIX yTeil u3 ropoaa A B ropoa I, npoxoasmmux yepes

ropoa H?
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OTBeTBI:
Homep Al | A2 A3 A4 AS A6
3alaHUS
OtBer 55| 9 T, — % To — —3 511 I15 ) 70
1 75
3
Homep A7 A8 A9 A10 B1 B2
3alaHuA
OtBer 14 7 2341 10 36 2v/3.
Homep B3 C1 C2 C3
3alaHuA
OTBeT 8 25 (1 — y), 16






