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1. HosicHuTEIBLHAS 3AIIHCKA

1.1. HopmaTuBHO-ipaBoBasi 0CHOBA NMPOrPaMMBbl
JlononuurenbHast oOpa3oBarenpHasi oOlIepa3BuBaromias nporpamma «Marematuka» (ganee —
porpaMMa) COCTaBJIeHa HAa OCHOBE CIEAYIONIMX HOPMAaTHUBHBIX MTPABOBBIX IOKYMEHTOB:
— ®@enepanbhblid 3aK0H 0T 29.12.2012 Ne273-D3 «O06 obpazoBanuu B Poccuiickoit deneparumny;
— IIpuka3z MunucrepcTtBa obpazoBanus u Hayku Poccuiickoir ®eneparuu ot 29.08.2013r. Nel008
«O0 ytBepxkaenuu Ilopsinka opraHuzaluy U OCYHIECTBICHHUS 00pa30BaTEIbHON JIEATEIBHOCTH IO
JIOTIOJTHUTEILHBIM 00111e00pa30BaTeIbHBIM IPOTpaMMam».

1.2. AKTyaJbHOCTD (1eiaroruyeckas 1eaeco00pa3HocTb) H HOBU3HA MPOrPaMMbI

3HaHNE MaTeMaTHKH B COBPEMEHHOM OOIIECTBE SBISETCS HEOTHEMIIEMOW YacThIO JIMYHOU M
npoeCCHOHATBPHON JKU3HU 4YeNOBeKa W CPEICTBOM BKJIIOUEHHS B MHPOBOE COIMOKYIBTYpPHOE
npocTpaHcTBO. VIMEHHO MO3TOMY nedazocuiecku yeiecooopasHo Co3aanue ONTUMAIBHBIX YCIOBHU IS
(bopMHpOBaHUS M TOBBIIICHHSI MOTUBAIIMH K U3yYCHUIO MAaTEMaTHKHU Yepe3 MCIIOJIb30BAaHHE aKTHBHBIX,
TPaJAUIUOHHBIX U HETPAJUIIMOHHBIX METOJIOB U (OPM 0OyUCHHS.

[IporpaMma cocTaBiieHa JAJsl CIOyLIaTeNed IMOATOTOBUTEIbHBIX KYpCOB M BKIJIIOYAET B ce0s
TpeOOBaHUs K YPOBHIO MOJTOTOBKH BBHIITYCKHUKOB CpeHEH 0011e00pa3oBaTeIbHON MIKOJBI U CIA4U
UTOTOBOI arTectanuu B opme u o mMarepuanam EAMHOro rocy1apcTBeHHOIro 3K3aMeHa; IOCTPOeHA
Ha TPHUHLOUIAX OOOOLICHUS M CHCTEMaTH3alMU y4eOHOro Marepuaja [0 MaTeMaTHKE C Y4eTOM
«Crnennpukau ~ KOHTPOJIGHBIX HW3MEPHUTENBHBIX MaTepuanoB» u Ha ocHoBe «Komudukaropa
3JIEMEHTOB COZEPKaHMs M TPeOOBAaHMH K YPOBHIO MOJTOTOBKH BBITYCKHHKOB 00IIe00pa30BaTeIbHBIX
yupexaenuit st nposeaenus B 2019 roay eqmHoOro rocy1apcTBEHHOTO SK3aMeHa 10 MaTeMaTHKE».

[TporpaMMa KOHKpPETH3HPYET COJIEpKAHHUE MPEIMETHBIX TeM 00pa30oBaTENbHOTO CTaHIapTa U
TIaeT IPUMEPHOE paclpe/ieNieHne YIeOHbIX YacoB I10 pa3iesiaM Kypca.

Hoeusna mporpaMMBbl 3aKJIIOYaeTCs B peajM3alydy MOJIMBAPUAHTHOTO MOJIX0/a K OpraHU3aliu
00pa30BaTeNLHOTO TPOIECCa, MCTIOIH30BAHNU CHUCTEMBI B3aMMOCBSI3aHHBIX 3aHSATHH, BBICTPOCHHBIX B
JOTMYECKOW TMOCJIE0BATEIbHOCTH UM HAlpaBlIEHHBIX HA AaKTHBHU3AlMIO I103HABAaTEIbHON cdepsl
00yJaromuxcsi TMOCPEACTBOM TNPUMEHEHHUSI Pa3HOOOPA3HBIX NENarormyeckux TEXHOJNOTHH u (opm
paboThl, MHTErPUPYIOIIUX pa3Hble BHJbBI JAEATEIBHOCTH HAa OCHOBE €IMHOW TeMbl. I[IpemmyiiecTBo
IpeIaracMoil MporpaMMbl 3aKJII0YaeTCss B TOM, YTO HpPH OOYYEeHHH MaTeMaTHKe OCHOBHOE BHHMAaHHE
yZAeNseTcst BHIpaOOTKE yMEHHI U HABBIKOB PELICHHS MATEMATHYECKHX 3a/1a4.

1.3. HanpaBJ/ieHHOCTh POrPaMMbl, €€ 1eJb U 3a1a4H
IIpoepamma mpeaHa3HaueHa AJs NOATOTOBKH K ENMHOMY rocynapcTBEHHOMY K3aMEHY IO

MaTeMaTHKe.

OCHOBHOH yeb10 TPOrpaMMBl SIBIISIETCS POPMUPOBAHNE CUCTEMATU3UPOBAHHBIX 3HAHU,
YMEHUH 1 HaBBIKOB B 00JIACTH LIKOJBHOI'O Kypca MaTeMaTUKH, HEOOXOIUMBIX Ul CIa4M SK3aMeHa.

Jlis nocTHKEHUS! IOCTaBICHHOM 1IeU CIIYKaT 3a0ayu:

- 03HaKOMJIEHHME yYaluXcs €O CTPYKTYpol U coaepxkanuem EI'D;

- TeopeTuyeckoe 000CHOBAHUE Psiia BOPOCOB MaTeMaTUKH, KOTOPbIE B IIKOJIBLHOM Kypce ¢
HaJIJIeKallel MOJIHOTOM He MOTYT OBITh PaCKpBITHL, a B cojiepxkanuu EI'D npennaratotcs;

- IPUBEICHHUE B CUCTEMY METOJIOB PELICHHs] MATEMaTUYECKUX 3a/1ay;

- (hopMupoBaHKE YMEHUI 1 HABBIKOB PELICHUsI MaTeMaTUYECKHX 3ajay.

1.4. TpeGoBaHus K KATErOPUM CJayLIaTeaei
B pe3ynbrare u3ydeHus kypca oOydaroIiuecs JOJKHBI 3HATh:

- OCHOBHBIE TIOHATHUS IMIKOJIFHOTO Kypca MaTeMaTHKH, TIPEICTaBICHHbBIE B KOIU(UKATOPE
ANEMEHTOB cojiepxkanus EI'9;

- OCHOBHBIE METO/IbI PELIEHU 3a7a4 HIIKOJIbHOTO KypCca MaTEeMAaTHKHU.
YMerh:

- BBIIIOJIHATH BbIYUCICHUA,

- BBITIOJTHSATH TTPeoOpa30BaHUsl AreOpandecKuX BhIPAKCHHM;



- pemaTh ypaBHEHHS U HEPABEHCTBA U UX CHUCTEMBI;
- CTPOHTD U YUTATh TpaduKu PyHKIH;

- BBIMIOJIHATH ACHCTBUSI ¢ TE€OMETPUUECKUMU (PUTYypaMU, BEKTOPaMU U KOOPAUHATAMU;

- paboTaTh CO CTAaTUCTUYECKON MH(OpMAIed, HAXOIUTh YaCTOTY U BEPOSITHOCTh CIIy4aliHOTO
COOBITHS;

- CTPOUTH U UCCIIEA0BATh IPOCTEMIINE MaTEMAaTUUECKHUE MOJIENH;

- HCII0JIb30BATh MPHUOOPETEHHBIC 3HAHNUS U YMEHUS B IPAKTUUECKON AESITeIbHOCTU U B
[MOBCEIHEBHOW KU3HU.

Baagern:

- BJIAJIETh HaBbIKAMU PEILICHHUS 3a7a4 IIKOJIBHOTO Kypca MaTEMaTHUKH, ITPEIAraloIIuXCcs B
conepxkanuu EI'D;

- BJIaJICTh HaBBIKAMHU CAaMOCTOSTEIILHON PabOThI C TUTEPATYPOii 1Mo moAroToBKe K EI'D.

1.5. O0mas xapakTepucTHKA MPOrpaMMbl

[Iporpamma paccumtana Ha 24 daca ayautopHoil Harpy3ku. CrTpykTypa Kypca
IIPElyCMAaTPUBAET JIEKLIUU U IIPAKTUYECKNE 3aHATHU.

Ha nexkumsix packpblBalOTCS OCHOBHBIE TEOPETUYECKHE IOJOXKEHUS, IPAKTUUECKUE 3aHATHS
HAllpaBJICHbl HA 3aKpEIUICHWE TEOPETMYECKUX 3HaHMW. Peanmsauus mnporpamMmsl IIOCTPOEHAa Ha
UCIIOJIb30BaHUHU aKTUBHBIX METO/I0B 00Y4EHHUs, COBMECTHON TBOPUYECKOH A€ATEIbHOCTH MpenogaBaTess
U CIIylIaTesei.

Crpykrypa 00pa3zoBaTeIbHON IPOrpaMMBbl BKJIFOUAET KOMIUIEKC Pa3/IelioB:

— «Hauasna MaTemMaTH4eCKOIro aHAJIN3a;
— «l'eomerpus»;
—  «OneMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPUU BEPOSATHOCTEW».

DOYyHKUNH

OyHKIMsA, 00NacTh ompeneneHuss (YHKIMM U MHOXeCTBO 3HaueHuil ¢ynkuuu. [padux
¢ynkuuu. [IpuMeps! pyHKIMOHATBHBIX 3aBUCHMOCTEH B pealIbHBIX IMpolieccax U siieHusx. OOparHas
¢ynkuus. I'padux obpatHoit ¢pynkuuu. IIpeoOpasoBanus rpagukoB GpyHKIMHI, MapayuienbHbIH epeHoc
U CUMMETpHsI TPapUKOB OTHOCHUTEIILHO OCeH KoopaWHAT. MOHOTOHHOCTh (DYHKIWH, TPOMEKYTKU
BO3pacTaHusd U yObIBaHMA. UeTHOCTh M HedeTHOCTh (pyHKIMH. [lepnoauuHOCTP M OrpaHUYEHHOCTb
¢yukuil. Touku sxctpeMyma. Haubosnbiiee 1 HauMeHnsbliee 3HaueHus: pyHkuuu. JluneitHas QyHkuus,
ee rpadpuk. DyHKIMSA, ONMUCHIBAIOIIAA OOpPATHYI MHPONOPIHMOHAIBHYIO 3aBUCHUMOCTb, €€ TIpaduk.
KBanpatnunas gynkuus, ee rpaguk. CrenenHas QpyHKUHS ¢ HaTypajJbHBIM IOKa3aTesieM, ee Ipaduk.
Tpuronomerpuueckue QyHknuu, ux rpadpuku. IlokasarenbHas u norapupmuueckas (QyHKIMH, HUX
rpaduxmu.

Hauyajna MaTeMaTH4eCKOro aHaJu3a

[TpousBoHas, ee reOMETpUUECKUN U (PU3NUYECKUN CMBICT. YpaBHEHHE KacaTelbHOU K rpaduky
¢byukun. [IpousBoiHas CyMMBbI, pa3HOCTH, MTPOU3BEACHUS U YacTHOTO. [Ipon3BOIHbIE 37I€MEHTAPHBIX
¢ynkuuit. Bropas npousBogHas u ee puznueckuii cmbicia. [IpuMeHneHne npon3BoIHON K UCCIIEI0OBAaHUIO
¢byHkMit U mocrpoeHuto TrpadukoB. [lpuMeHeHue NPOU3BOAHON [UIsI HAXOXKACHUS HAWIY4ILIEro
pelieHuss B TMPHUKIAJHBIX, B TOM 4YHCJIE COLMAIBbHO-DKOHOMHYECKHX, 3anadax. llepBooOpasHbie
3eMeHTapHbIX QyHKuM. [IpuMenenne uHTerpana B GuU3nMKe U TeOMETPUH.

I'eomerpus

TpeyronbHUK, MapamienorpaMM, poM0O, MpSMOYTOJbHUK, KBaapaT, Tpanenus. OKpyXHOCTb U
Kpyr. OKpYyKHOCTb, BIHCaHHas B TPEYrojbHUK. OKpPYXHOCTb, OMHCAHHAs OKOJIO TPEYroJIbHUKA.
Muoroyronpauk. CyMMa yIJoB BBIIYKJIOTO MHOTOYrosibHHMKA. [IpaBMiIbHBIE MHOTOYTOJBHUKH.
Bnucannas u onucaHHas  OKpyxHOCTU. llepecekaromuecsi, mapaieJbHble U CKPEHIMBAIOIIAECS
npsiMble, TMEPHEHAUKYISIPHOCTh MNpsAMBIX. [lapannenbHOCTh NPSAMOM W IUIOCKOCTH, NpPU3HAKU H



cBoiicTBa. [lapamienbHOCTh TJIOCKOCTEW, MPU3HAKKM M CBOWMCTBA. [lepneHAMKYISIpPHOCTh NPSMOW U
IJIOCKOCTH, IIPU3HAKM M CBOMCTBA. Teopema O Tpex mepneHaukyispax. IlepneHaukynspHOCTb
IUIOCKOCTEeH,  mpu3Hakh W cBoiicTtBa.  [lapamnenbHoe — mpOEKTUpPOBaHHME,  U300pa)keHHE
npoctpancTBeHHBIX ¢uryp. [Ipusma, napamienenunen, Kky0, nupamuaa. [IpaBuiibHbIe MHOTOTPAHHUKH.
Ceuenust mpusMmbl, Hapamienenunena U nupamuasl. Lunuuap, konyc, cdepa, map U UX CEUCHHS.
Benuuuna yrna, rpagycHas Mepa yrijla, COOTHOLIEHHE MEXAY BEIMUMHOM yria M JUIMHOM AYIH
OKPYKHOCTH. YTOJ MEXAY HPSIMBIMU B IPOCTPAHCTBE, YrOJ MEXAY IPSIMON M IUIOCKOCThIO. JlnmmHa
OTpe3Ka, JJOMaHOM, OKPYXHOCTHU, IIEPUMETP MHOTOYroJbHUKA. PaccTosiHME OT TOYKHU 10 MPSMOi, OT
TOYKHU JI0 IJIOCKOCTH, MEXIY MapauIebHBIMU MPSAMBIMUA U NapaJjIeIbHbIMK IUIOCKOCTSIMU. [lnomans
TpPEyroJIbHUKA, MapajuiesiorpamMma, Tpaneuuu. [lnomans kpyra m cexropa. Ilnomaan nmoBepxHocTen
MHOTOT'PAaHHHUKOB U TeJ BpaeHus. O0beMbl MHOTOIPAaHHUKOB U TEJl BPAIICHUSI.

JlexkapToBbl KOOPAMHATHI HA IUIOCKOCTH M B NPOCTPAHCTBE. BBIYMCIEHUE PACCTOAHUS MEKIY
TOYKaMH, ypaBHEHHE cdepbl. BekTop, MOAylb BEKTOpa, PaBEHCTBO BEKTOPOB, CIOXEHUE BEKTOPOB,
YMHOXXEHME BeKTOpa Ha u4ncio. KosuMHeapHble BEKTOpBI, PA3IOKEHUE BEKTOpa IO [BYM
HEKOJUIMHEApHBIM ~ BeKkTopaMm. KoMIulaHapHble  BEKTOpBI, Ppa3JIOKEHHE BEKTOpa II0  TPEM
HEKOMIUIaHAapHBIM BeKTOpaM. KoopanHaTel BEKTOpa, CKAISIPHOE IPOU3BEIEHUE BEKTOPOB, YTOJI MEXKAY
BEKTOpPaMH.

DJIeMeHThl KOMOMHATOPUKH, CTATUCTHUKH M TEOPUHU BEPOSAITHOCTEM

[Toouepenublii U OJHOBpeMEHHBIH BbBIOOp. POpPMyIbI YMCIA COYETAHUN U IEPECTAHOBOK.
bunom Hbrotona. TabmuuHoe u rpaduueckoe INpejncTaBieHHE JaHHBIX. UMCIOBbIE XapaKTEPUCTUKU
pAnoB AaHHBIX. BepositHocTH coObITH. Vcnonb3oBaHue BEpOATHOCTEW U CTAaTUCTUKU MPU PELICHUU
IIPUKJIAIHBIX 3a7a4.

OmauuumenvHou 0cobeHHOCmbl0 TIPOTPAMMBI SIBIISIETCS TO, YTO B MPOLIECCE €€ peanu3aluu
bopMUPYIOTCS BCe HEOOXOAMMBIC HABBIKHU IS TIOJTHOLIGHHOTO PEIICHHMS 33714, HEKOTOPhIC U3 KOTOPHIX
0TpabaThIBAIOTCS AOMOIHUTEIBHO IO BEIOOPY 00 yUYaOIIUXCSL.

1.6. IlpuHMNIBI 00y4YeHHs O IPOrpaMMme

B xadyecTBe OCHOBHBIX PUHITUIIOB OOYUEHHUSI 110 JAHHOM MPOrpaMMe OINpeIeTICHBI:
— TIPUHLHAI B3aUMOJEHCTBHS U COTPYIHUYECTBA;
— TIPUHIIMII €IMHCTBA Pa3BUTHs, OOyUEHUS U BOCIUTAHUS;
— TPUHLHUI CUCTEMATUYHOCTH U MOCJIEI0BATENbHOCTH;
— [OPUHLUN JOCTYIHOCTH;
— IMIPUHIMUIT HAIJTIAAHOCTH,
— IPHUHIUI HAYYHOCTH,
— [NPUHOUIT KOMINICKCHOI'O IMMOAXO0Ja.

1.7. Oprann3anoHHO-NeIArorn4ecKne yCcJI0BUs peaau3aluy NporpaMmbl

OO6pa3oBarenbHbIN MPOLIECC OCYLIECTBIIIETCS Ha OCHOBE yueOHOro miiaHa, pabodel mporpaMmmsl
Y PETVIaMEHTUPYETCS] pAaCIIMCAaHUEM 3aHATHI.

Cpoxu peanusayuu npocpammel. IIporpaMma peannsyercsi B Te4eHHE 2 MECsIIEeB. Y UeOHBIN rof
HauuHaercs ¢ 1 mapra. OOydeHue paccyuTaHo Ha 8 yueOHBIX HeJlelb, 00lee KOJIMYECTBO YUeOHBIX
qacoB — 24.

Dopmbl peanuzayuu npocpamMmvl U pedlcuM 3aHamuil. 3aHATHS PeaTn3yloTcsi B OUHOM (hopMme,
MIOCPEJICTBOM MPOBEJICHNUS TPYNITOBBIX BUJOB PaOOTHI.

ITopsinok opranu3anuy 3aHATHN:

— PpEXHM 3aHATHN: 1 pa3 B Heneno;
— TNPOJOJDKUTENBHOCTD 3aHATHH — 3 yaca.

Mamepuanono-mexnuueckas 6asa. 3aHsaTua TnpoBomATca Ha 0Oaze ayautopuit AITIILY,
OCHAIIIEHHBIX HEOOXOAUMBIM JJIsl OpPraHU3aluKi 00pa30BaTEIbLHOrO MpoLecca 000PYAOBAHUEM:

— BUJEOIPOEKTOP, NHTEPAKTUBHAS J10CKA, [IEPCOHATIBHBIA KOMIIBIOTEP, BBIXOJ B UHTEPHET;



— HarasgHble TOCOOUS U JUIAKTHYECKHUE MaTepralbl.

Opeanuzayuu o06pazosamenvpHo20 npoyecca Ol IUY C OSPAHUYEHHbIMU BO3MONCHOCAMU
300p08b3. U UHBANUOO8.

OOyyenne JUI] C OrPAaHUYCHHBIMH BO3MOXKHOCTSMM 3J0POBbSI U  HWHBAJUAOB IO
JIOTIOJTHUTEILHBIM  00111e00pa30BaTeNbHBIM POrPaMMaM OCYHIECTBISIETCS C YY4ETOM OCOOCHHOCTEH
NCUXO0(U3UUECKOTO Pa3BUTHS, UHIUBUAYAIbHBIX BO3MOXKHOCTEH M COCTOSHUS UX 3/J0OPOBBSI.

3aHATHS 7S JIMI ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJHMIAMU OPTaHU3YIOTCS
COBMECTHO C JIPYTUMH CITyIIATEIISIMH.

OOpasoBatenbHast JIEATENBHOCTh JIMI] C OTPAHHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBS 10
JOTIOTHUTEILHBIM 00111€00pa30BaTEIbHBIM NIPOTPAMMaM OCYIIECTBIISETCS Ha OCHOBE JOTIOTHUTEIbHBIX
0011e00pa30BaTeIbHBIX MPOTPAMM, ATANTHPOBAHHBIX MPH HEOOXOIUMOCTH JUIsl OOyUEHUSI YKa3aHHBIX
JIUII.

Cpoku 0Oy4eHHs] 10 JOTOJHUTEIBHBIM OOIIEPa3BUBAIONIMM IPOTpaMMaM JUIs JIUI[ C
OTPAaHUYEHHBIMH  BO3MOXXHOCTSIMH  37I0POBbsi W HMHBAIMJIOB C YYE€TOM OCOOEHHOCTEH UX
NCUX0(U3UYECKOTO PA3BUTHS MPU HEOOXOAMMOCTH MOTYT OBITh YBEITUYCHEI.

Ileoazocuueckue xkaopvl. OOpa3zoBaTeNbHBIN TMpolecc MO 00pa3oBaTeNbHON Mporpamme
obOecrieunBaeT IMperojaBaTelib By3a, HWMEIONIUH COOTBETCTBYIONIYIO TIOJTOTOBKY [0 JaHHOMY
HaIpPaBIICHUIO.

Yuebno-memoouueckoe u ungopmayuonnoe obecneuenue npocpammul. CopepikaTenbHas
cocTaBisitonas 00pa3oBaTENbHON MPOrpaMMbI OTpaXkeHa B paboueil mporpamme yueOHOTO MOJYIs, B
KOTOPOM  OTACJIbHBIM OJOKOM TPEICTaBIEHbl y4eOHO-METOAUYECKHE (CIHMCKM OCHOBHOM H
JIOTIOJTHUTEIBHOM JIUTEpaTyphl) U HH(GOPMAIIMOHHBIE MATEPHAJIbI (CCHUIKK Ha DJICKTPOHHBIE PECYPCHI).

1.8. [lnanupyemble pe3yabTaThbl 00y4eHHs

K oxxnpaembIM pe3yapTatam peain3aliii TporpaMMbl OTHOCATCS:
3HAHUe:
— OCHOBHBIX IMOHSATUN IIKOJLHOTO Kypca MaTeMAaTUKH, IPEICTABIICHHBIX B KOJU(PHUKATOPE 3JIEMEHTOB

conepxkanust EI'O;

— OCHOBHBIX METOJIOB PELICHUS 3a/1a4 LIKOJIBHOTO Kypca MaTEMAaTUKHU.
yMmeHue:
—  BBIIIOJIHATH BRIYUCIICHHS,
—  BBITIOJIHATH IPe0Opa3oBaHus anreOpandecKux BHIPAKECHUN;
— pelatbh YpaBHEHUS W HEPABEHCTBA U UX CUCTEMBI;
— CTPOMTb U YUTATh rpapUKu PYHKIIHIA;
—  BBITIOJIHATH JICUCTBUS C TEOMETPUUCCKUMHU (PUTYpamMu, BEKTOPaMHU U KOOPJIMHATAMU,
— CTPOHUTH U UCCIEAOBATH IPOCTEUIIINE MATEMATUYECKUE MOJIEIIN;
— paboTaTh CO CTATUCTHUECKOM HHOpMAIIHEH, HAXOAUTh BEPOSITHOCTh CIIy4aifHOTO COOBITHS;
énaoenue:
—  HaBBIKAMU PEIIEHUA 3a7a4 IIKOJIBHOI0 Kypca MaTEMATHKH, Mpeiararommxcs B cogepxxanuu EI'D;
— HaBBIKAMH CaMOCTOATEIbHON pabOTHI C IUTEPATYpOil Mo moaroroske k EI'D.

Memanpeomemuviv  pesynomamom peanu3alud MPOrpaMMbl  SBISIETCS (OPMHPOBAHHUE Y
CIyLIATENIEN CTOMKOW MO3HABATEIbHOW MOTHUBALIMU K OCYLIECTBICHUIO JAJIbHEUILIEH AEATEIbHOCTH 10
OCBOCHHIO MaTEMaTHUKHU.

1.9. ®opmbl noaABeAeHUS HTOTOB U ONpe/eeHHe Pe3yJIbTATHBHOCTH MPOrPaMMbI
Pe3ynbTaTvBHOCTS YCBOEHUS YU€OHOTO MaTepHalia OTCICKUBACTCS TIOCPEACTBOM:
— co0lecenoBaHus,
— HpOMe)KYTOqHOFO 1 UTOTOBOT'O TeCTI/IpOBaHI/IH.



MUHUCTEPCTBO HAYKMU U BBICILIEI'O OBPA30BAHUS POCCUMCKOM ®EJEPALIMN
®enepanbHOE rocyapcTBeHHOE 010/DKeTHOE 00pa30BaTENbHOE YUPEKIECHHE
BhICHIEro 0Opa3oBaHUs
«AnTaiCKui ToCy1apCTBEHHBIH I'YMAaHUTAPHO-IIE1arOrHYECKHii

yauBepcuter umenu B.M. Illykumna»
(ATTTIY um. B.M. llykmuna)

LIeHTp DOBY30BCKO#M MOATOTOBKH

Y TBEpXKIEHO YTBEPXJIAIO:
Ha 3acelaHuH YYEHOro CoBeTa ITpopekTop 1o y4e6HOM U

AITTIY uMm. B.M. llykmuna BOCHHTATEIbHQH paboTe
ITporoxon Ne 4 s O.B.IToroa
ot «06» HosiOpst 2018 . «06 $ HosOpx 2018 1.

YUYEBHBIN ILIAH
JTOMOJIHUTEJBHOM OBPA3OBATEJIBHOM

OBUIEPA3BUBAIOIIEN MTPOI'PAMMBI
«MATEMATHUKA (INIOAI'OTOBKA K EI'9)»

Karteropus o0y4aromuxcsi: Cpox odyuenns: 01.03.2019-30.04.2019

Jluna B Bo3pacte ot 17 et

KoanyecrBo yuebubix rpynm: 1 Pexum 3ansmmii: 16.00 -18.30

KosnuecTBo yueOHbIx yacos: 24 Mecrto nposegenusi: AI'TTIY um. B.M. Hlykmuna
COT'JIACOBAHO:

Pykosogurens IIJIIT
/W/ / JI.LA. PomanoBa /



YUYEBHbIA IIJIAH

Ne .
w/ HaumeHnoBaHue pa3/esioB y4eOHOT0 MOTYJIS Pacnpenesienue yueOHOI HATPY3KH
¢popma
BCEro JIeKIHH NpaKkTHYECKHE
KOHTPOJISt
1 | Hagayma maTemMaTH4ecKoro aHajm3a 3 3 TECTUPOBAHUE
2 | l'eomerpus 12 ) 7 TECTUPOBAHUE
3 | DnemMeHTh KOMOWHATOPUKH U TEOPUH BEPOSTHOCTEM 6 1 5 TECTUPOBAHUE
HUTOT0BOE
4 | Urorosag arrecTanus 3 3
TeCTHPOBaHHE
BCEI'O: 24 6 18




YTBEPXIAIO:

[TpopekTop no yuebHO# u

BOCIIUTATEILHON paboTe
O.B.IlomnoBa

«06 » HOs10ps1 2018 T.

KAJIEHJIAPHBIN YUYEBHBIN I'PA®UK HA 2018-2019 YUEBHBIN I'OJ1

Ne HanmenoBanue MapT MOAYJIb 6
n/n  pasaeyioB yueOHOro 8 8 8 8 8
MOYJIsl SIS I212IS
S BT RPN B
ol '5?) o0 '52) I5e)
CHECEEERR-EE::
W | < | 9 | 0 | w©
N o — — N
1 Hauana
MaTeMaTHYECKOTO 3
aHanm3a
2 I'eomeTpus
3 3 3
3 DJIeMEHTBI
KOMOWHATOPUKH U
TEOpUs
BEPOSATHOCTEN
Ne HaumeHnoBanne anpejb MOAYJIb [
n/nm | pa3uenoB yueOHOro s s |s|s|s
MOy ~ | < |9 | ® | B
S B B B
S | | | S |
S |o|S |9 |9
— o] Lo N D
o o i N N
1 Hayvana
MaTeMaTHYECKOTO =
aHanm3a
2 I'eomeTpus
3 =
3 OJIEMEHTHI
KOMOWHATOPUKH U 3 3 =
TEOPHsI BEPOSITHOCTEN
4 UtoroBeiit TecT 3 _

IIpumeuanue: 3 — KOJ-BO yUEOHBIX YACOB B HEJEIIO;
= — y4eOHBII MPOIECC HE OCYIICCTRIISCTCS.



MUWUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHMS POCCUMCKOMN
OEJIEPALIMN
@enepanbHOE rOCYAApCTBEHHOE O10KETHOE 00pa30BaTE/IbHOE YUPEIkK/ICHUE
BBICIIEr0 00pa3oBaHHsA
«AnTalcKuit rocy1apCTBEHHbIW 'yMaHUTAPHO-IE1arorHuecK1i

yHusepcuter umenu B.M. Illykimnay
(AITIIY um. B.M. Illyxmmuna)

L{eHTp 10BY30BCKO# MOTOTOBKH

YTBepIKIEHO YTBEPXJIALO:

Ha 3ace[laHUM YYEHOro coBeTa IIpopexrop 110 yueOHo# 1
AITITY um. B.M. lllykmmna BOCHHUTATENBHOM paboTe
ITporoxon No 4 %’% 0O.B.I[TonoBa
ot «06» HosOps 2018 T. «06 » Ho6ps 2018 1.

PABOYAS ITPOI'PAMMA YYEBHOI'O MOYJISA

« MATEMATHKA»
CocraButes:
CT. IIpeno/iaBaTelb Kaeapbl MaTeMaTHKH, QU3HKH,
ndopmaruku M.I'. Kopresa —

Buiick 2018



[Iporpamma ono6peHa Ha 3acenaHuu Kadenpsl MaTeMaTuku, GU3UKH, UHPOPMATUKHI
[Tpotokon Ne 9 ot «29» utons 2018 r.
3aBeayromuii kadenpoit ynpimena E.B.

INOACHUTEJIbBHAS 3AIINCKA

3HaHUE MaTEMaTUKH B COBpPCMCHHOM O6H_ICCTBC SIBIISIETCS HEOTHhEMJIEMOM YacCThIO JIUYHOMN U
HpO(l)eCCHOHaHBHOfI KM3HU 4YCJIOBCKa M CPCIACTBOM BKIIIOYCHHA B MHPOBOC COLUMOKYJIBTYPHOC
MMPOCTPAHCTBO. HporpaMMa IO Marc€MaTHKEC COCTaBJICHA Ha OCHOBC @eﬂepaHLHoro KOMIIOHCHTAa

roCy/IapCTBEHHOIO CTaHAApTa CpeAHEro (MOJIHOT0) 001Iero oopazoBanusi Ha 6a30BOM ypOBHE.
[IporpaMMa BBIMOJIHSET IBE OCHOBHBIE (DYHKIIUU.

Hughopmayuonno-memoouueckas pyHKINS MO3BOJISIET BCEM yYaCTHUKaM 00pa30BaTEIIbHOTO
nporecca IOJYYUTh TMPEICTaBICHHE O WENAX, COJCpXKaHWM, OOIIeH cTpaTteruu oO0ydeHus,
BOCIIUTAHUS U PA3BUTHUS YUAIIUXCS CPEACTBAMU JAHHOTO Yy4eOHOTO MpeIMeTa.

Opeanuzayuonno-nianupylowas — QyHKIUS — TPEIyCMAaTPUBAET  BBIICICHHE  JTAIloOB
o0y4YeHHsI, CTPYKTypHpOBaHHE YYE€OHOrO MaTepuayia, OIPEICICHUE €ero KOJIMYECTBEHHBIX U
KAUeCTBCHHBIX XApPAaKTePUCTHK Ha KAXKJIOM M3 OSTaloB, B TOM YHCIIC JUIS COJEPIKATEIHHOTO
HAIIOJIHEHUS IPOMEKYTOYHOM aTTeCTalluU 00y4aeMbIX.

Ilesu ¥ 3a1aYu IPOrpaMMbI

Inasnas yenv 3aKIOYACTCS B MPHUOOPETEHUH CHCTEMATHU3MPOBAHHBIX 3HAHWMA, YMEHUU U
HaBBIKOB, HEOOXOMMMBIX I caadn EI'D mo MaTeMaTHKe.

Ocnosnbule 3a0ayu:

- TEOpETUIECKOe 00OCHOBAHUE PsiJia BOIIPOCOB IIKOJIBHON MaTeMAaTHKH,

- IPUBCACHUC B CUCTCMY MCTOAOB PCIICHHUA MAaTCMAaTUUCCKUX 3aia4;
- q)OpMI/IpOBaHI/IC yMeHI/Iﬁ 1 HAaBBbIKOB PCHICHUA MAaTEMAaTUUCCKHUX 3a/1ay.

IlnanupyeMblie pe3yabTaThl 00VYeHHS
K oxunnaembiM pe3ynpTaTaM peaiu3aluy IporpaMmMbl OTHOCSITCS:

3HAHUe:

— OCHOBHBIX IIOHATUHM WIKOJBHOIO Kypca MaTEMAaTUKU U METOJI0B PELIEHHUS 3a1a4;

yMeHue:

— MPUMEHATH IOJYYEHHBIE 3HAHMUS B MPOLIECCE PELICHUS 3a1ad, NMPEIJIOKEHHBIX B COAEPKaHUU

EI'D no maremaTuke;
grnaoenue:

— HaBbIKAMHU PCIICHHUSA 3a4aY IKOJBHOI'O0 KypCa MATEMATHUKHU, NPCJIararolmuxcss B COACPIKAHUN
EID.

Cpoku peaju3aiuy NporpamMmsl
[TporpaMma peanusyercsi B TCUCHHE 2 MECSIICB.
OOydeHne paccuuTaHO Ha 8 yUeOHBIX HeJllelb, 00Iee KOINYECTBO yUeOHBIX YacoB — 24.

®opMbI peau3aliy NPOrPaMMbl U PesKUM 3aHATHH
dopma NpoBENEHNS 3aHITHI — TPYIIIOBasl.
[Topsimox opranu3anuy 3aHATHHI:
— peXuM 3aHATui: | pa3 B Hezemo;
— TNPOJOJDKUTENBHOCTD 3aHATHH — 3 ak. Jaca.




YyeoHo-TeMaTH4YeCKHii JIAH 3aHATHI

Ne
n/n

HauMenoBanue
pasnena

Conep:xkanue

Ko..
4acoB

Hauana
MAaTEMATHYECKOTO
a”HaJIM3a

[Ipon3BoHas, €€ TEOMETPUUYCCKUNA M (PU3UUSCKUNA CMBICIL.
VYpaBHeHHe ~ KacarelnbHOM K  Tpapuky  (QyHKIHUH.
ITponsBoaHast CyMMBI, pa3HOCTH, IPOU3BEACHUS U YACTHOTO.
IIpousBonHsbIe 3JIEMEHTAPHBIX (GyHKIMH. Bropas
npou3BojHas U ee (Qu3nueckuil cmbica. IlpumeHeHue
MPOU3BOTHON K HCCICIOBAHUIO (YHKIMH U TOCTPOCHHUIO
rpagukoB. llpuMeHeHne NPOU3BOAHOM I HAXOXKIAECHUS
HAaWIy4dlllero pEIIeHUs B MPUKIAAHBIX, B TOM YHCIE
COLMAIIbHO-9KOHOMHYECKUX,  3ajnadax. llepBooOpasHble
arieMeHTapHbIX GyHKIMH. [I[ppumMenenne uaTerpana B Gu3uKe
Y TEOMETPHUH.

I'eomerpus

TpeyronbHUK, NapajIesorpaMM, pomoO, MPSIMOYTOJIbHUK,
kBazapar, Tpamneuus. OKpyKHOCTb M Kpyr. OKpYXHOCTb,
BIIMCAHHAs B TPEYrojbHUK. OKPYXKHOCTb, ONIMCAHHAS OKOJIO
TpeyrojabHuka. MHoroyroisHuk. CymMma yrioB BBIITYKJIOTO
MHOT'OYT'OJIbHUKA. [IpaBunbHbIE MHOT'OYT'OJIbHUKH.
Brincannas u onucaHHas OKpykHOCTH. llepecekaromumecs,
napajuliesbHbIe u CKpEILMBAIOIINECS IpsIMbIE,
NEPIEHIUKYJIAPHOCT NpsAMBIX. [lapamienbHOCTh psAMON U
IUIOCKOCTH, IIpU3HaKM U  cBoWcrBa. [lapamienbHOCTH
IUIOCKOCTEM, MPU3HAKU U CBOicTBa. [lepnenauKyaspHOCTh
IIPSAMOM M IUIOCKOCTH, NPHU3HAKM M CBOMCTBA. Teopema O
Tpex neprnesauKyisapax. [lepneHuKynsipHOCTb MIOCKOCTEN,
IIpU3HAKKW U cBoWcTBa. llapamnenbHoe NPOEKTHpPOBAHUE,
n300pakeHHe  MPOCTPAaHCTBEHHBIX  ¢uryp.  Ilpusma,
napajuiesenumnen, KyO, nMpamuja. [IpaBunbHbIE
MHOrorpaHHuku. CeudeHus NpU3MBI, NapajuleJenunena u
nupamubl. Lunuaap, xKoHyc, cdepa, map U UX CEUEHUS.
BennunHa yrma, rpagycHas Mepa  yIila, COOTHOILLIEHHE
MEXy BEJIMYMHON yria U JUIMHOW Iy OKPYKHOCTH. YTOII
MEXy NPSAMBIMH B IIPOCTPAHCTBE, Yrojl MEXKIY HpPSIMOW U
IJIOCKOCThIO. JInmMHA oOTpe3ka, JIOMAaHOW, OKpPYXHOCTH,
IEpUMETP MHOTIOYTOJIbHMKA. PaccTosHue OT TOYKH 110
IpsIMOM, OT TOYKU A0 IUIOCKOCTH, MEXIY MapayljiebHBIMU
OpSIMBIMU U NApAJJIENIBHBIMU  IUIOCKOCTSMH.  [lmomans
TpeyrojbHHKa, NapaieraorpamMma, Tpaneuud. Ilnomans
Kpyra u cektopa. [linomaay noBepxHoCTe MHOTOTpaHHUKOB
u T1en BpameHus. OO0beMbl MHOTOTPAHHUKOB U Tel
BpallleHus. JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH U B
IIPOCTpAaHCTBE. BhIumMClieHHE pacCTOSHUS MEXIY TOYKAMU,
ypaBHeHHE cdepbl. BekTop, MOAynb BEKTOpa, paBEHCTBO
BEKTOPOB, CJOXKE€HHE BEKTOPOB, YMHOXEHHE BEKTOpa Ha
qucno. KosmmHeapHble BEKTOPBI, pa3jIoKEHHE BEKTOpa I10
JBYM  HEKOJUIMHEapHbIM  BekTopaM. KomIiutaHapHbie
BEKTOPBI, Pa3jI0kKEHUE BEKTOPA IO TPEM HEKOMILIAHAPHBIM
BekTopaM. KoopauHaTsl BeKTOpa, CKalsipHOE MTPOU3BEIEHUE
BEKTOPOB, YToJl MEX/1y BEKTOpaMHU

12




DJIEeMEHTBI [ToouepenHbIii 1 OTHOBPEMEHHBIM BBHIOOP. DOpMYIIBI YKCTIa

KOMOWHATOPUKH, coyetaHuil u nepectaHoBoK. bunom Herotona. Tabmauunoe u

CTaTUCTUKHU rpaduyeckoe  TPEACTaBICHHWE  JAHHBIX.  YWCIOBBIE 6

TEOPUH XapaKTEePUCTUKU PSOB JAaHHBIX. BeposTHOCTH COOBITUH.

BEpPOSITHOCTEN Hcnonb3oBaHue BEPOATHOCTEN M CTATUCTUKU IIPU PELICHUU

MPUKJIAHBIX 3a]1a4.

Hrorosoe 3ansTue TectupoBanue 3

24

Bcero:




@opMBbl ATTECTAIMH U OIIECHOUHbIE MATEPHAJILI

OcHoBHO# (HOPMOI1 TOABEACHUS UTOTOB SIBISIETCS TECTHPOBAHUE.

Mamepuanvt mecmuposanus

3anaum C4

1. boxossie ctoponsl KL u MN tpanenun KLMN pasubl 10 u 26 coorBercTBeHHO. OTpE30K,
COCTMHSIONINN CepeIMHbBI TMaroHaliel, paBeH 12, cpenHss quHUs Tpanenuu pasHa 24. [Ipsveie KL
u MN nepecekarorcst B Touke A. Haliqute paanyc OKpyKHOCTH, BIMCAaHHOUW B TpeyroabHUK ALM.
(2 unu 6)

2. llpomomxenue Ouccektpucei CD nepaBHOOenpenHoro tpeyronpauka ABC mepecekaer
OKPYKHOCTB, OTUCAHHYIO OKOJIO 3TOI'0 TPEYroyibHHUKa, B Touke E. OKpy>KHOCTb, ONMUCAaHHAS OKOJIO
tpeyroibHuka ADE, mepecexaer mpsmyto AC B touke F, ornumynoit ot A. Haiimute pamuyc

OKPYKHOCTH, OITHCAHHOH 0Ko0j10 Tpeyronsuuka ABC, ecimu AC = 8, AF = 3, yron BAC pasen 45°.

(B )
J2 o2
3. Vron C tpeyromsauka ABC pasen 30°, D — omimumas or A Toyka mNepecedeHus

OKpYXXHOCTEH, MOCTpoeHHbIXx Ha cropoHax AB u AC kak Ha auamerpax. M3BecTHO, 4TO

DB:DC=2:5. Haiigute cunyc yria A. (7 71411 unu 3 71411J

4. Ha mpsmoii, conepxameit meauany AD mnpsimoyronsHoro tpeyroipHuka ABC ¢ mpsiMbiM
yraom C, B3sTa Touka E, ynaneHHas oT BepiinHbl A Ha paccTosiHMe, paBHoe 4. Haliaure muiomans
tpeyronbauka BCE, ecniu BC = 6, AC =4. (2,4 uwiu 21,6)

S. [Tnomans Tpaneuun ABCD pasna 135. Jluaronanu mnepecekatorcst B Touke O. OTpesky,
coequHsomue cepenuny P ocHoBanus AD c¢ Bepmmnamu B u C, nepecekarorcs ¢ AuaroHaiasiMu
Tpaneuuu B Toukax M u N. Haiinure mnomans tpeyroasHuka MON, ecian oaHO U3 OCHOBaHMM
Tparenuu BaBoe 0osbliie apyroro. (15/4 uau 12/5)

6. Man tpeyronsHuk ABC co croponamu AB = 15, AC =9 u BC = 12. Ha cropone BC B3sTa
touka D, a Ha cropone AD — touka O, mpuuem CD =4 u AO = 30D. OxpyxHocTh ¢ nieHTpom O
npoxoaut uepe3 Touky C. Hainmre paccrossHue ot Toukn C A0 TOYKM IEPECEHYECHMS] ITOU
OKPYKHOCTH ¢ tipsiMoit AB. (7,5 uau 7,2)

7. Han tpeyronbHuk ABC. Touka E na mpsmoii AC BeiOpaHa Tak, yto TpeyroisHuk ABE,

oAb KoToporo paBHa 14, - paBHoOeapeHHbIN ¢ ocHoBanueM AE u Boicotoit BD. Haiigure

wiomane Tpeyronpanka ABC, ecnu uzBectHo, uto LABE = /CBD =« u tga = % . (25 unu 39).



8. Touka M nexur Ha orpe3ke AB. Ha okxpyxnoctu c¢ aumametrpom AB B3sta Touka C,

ynaiienHast ot Touek A, M u B na paccrostnust 20, 14 u 15 coorBercTtBenHo. Haitnure miomanb

Tpeyroasarka BMC. (54 +124/13 )
9. Man npsmoyronpHblii TpeyroabHuk ABC ¢ xaretamun AC = 15 u BC = 8. C uentpom B
BepimHe B mpoBeneHa okpykHOCTh S paauyca 17. Haiinure pamuyc OKpy>KHOCTH, BIMCAHHOH B

yrost BAC u kacaroreiicst OKpy»KHOCTH S. (%1 unu 8—85j

10. TIlpsmas, neprneHIUKYyIsIpHAs TUIIOTCHY3€ MPSIMOYTOJILHOTO TPEYroJIbHUKA, OTCEKAeT OT HETro
YEeTBIPEXYTOJIbHUK, B KOTOPBIM MOXXHO BIIMCaTh OKPYKHOCTh. HaliiuTe paanyc OKpy>KHOCTH, €CIIH
OTPE30K ATOM MNPSIMOM, 3aKJIIOUYEHHBIM BHYTPU TpEyrojibHuMKa, paBeH 40, a OTHOIIEHUE KAaTETOB
TpeyroibHuKa paBHo 15/8. (25 wiu 32)

Yr1ibl B IPOCTPAHCTBE

1. B xyoe ABCDABC,D, toukn E u F - cepenunsl pebep AB,u BC,, cooTBeTCTBEHHO.

Haiinute kocunyc yrina mexay npsameimu AE u BF . (0,8)

2. B mpasunbnoii tpeyromsroii npusme ABCA B,C,, Bce peGpa xortopoii paBubl 1, Halimgure
1
KocuHyc yria mexay npsimeiva AB; 1 BC, . 2

3. Cropona ocHoBanmsi npasuibHol TpeyroasHoi npusmel ABCA B,C, pasna 8. Bricora s1oit

1
npu3Msbl paBHa 6. Haitnure yron mexxay npsimeivu CA u AB; . [arccos 2—5j

4, B ocnopanuu npamoil mpusmel ABCA B,C, nexur paBHOGEmpeHHBIH NPAMOYrOIBHBINH

tpeyronbauk ABC c¢ rumoteny3oit AB, paBHOI 82 . Bricora o1oit npu3Mbl paBHa 6. Haiinure

yroa mexay npsimeivu AC, u CB, . [arccos 235)

5. B ky6e ABCDAB,C,D, naiinure yron mesxny npsmoit AB; u miockocteio ABC; . (300)

6. B xyoe ABCDAB,C,D, naiinure Tanrenc yria mexay npsamoit AA, u mwiockocteio BC,D.

)

7. B npasunbHoii Tpeyronsroii npusme ABCA, B,C,, Bce pebpa xortopoii pasrbl 1, Touka D -

w )

cepenuna pedbpa A B, . Haiimure cunyc yria mexay npsimoir AD u miockocteio BCC, . (W



8. OcnoBanme mmpamuasl DABC  paBHOOenpenusiii Tpeyronmbauk ABC, B koTopom

AB = BC =13, AC =24. Pebpo DB mnepneHaukymsipHO IUIOCKOCTH OCHOBaHUS U paBHO 20.

Haiinure Tanrenc nqeyrpannoro yria mnpu peope AC . (4)

9. B npsmoyromsaom mapamenenunene ABCDAB,C,D,, y koroporo AB =4,BC =6,CC, =4
32 J

HaliinTe TaHreHe yria Mexay miockoctsimu CDD, u BDA, . (—

10. B IPSIMOYTOJIEHOM napasuiesenure/ie ABCDAB,C,D, M3BECTHBI

pedbpam AB =8, AD = 6,CC, =5. Haiigure yron mexny miockoctssmu BDD, u AD,B; . (arctg %j

PaccTosiHusl B IPOCTPAHCTBE

1. PeOpa mpaBWIBHOW YETHIPEXYrONbHON Npu3Mbl paBHBl 1, 4 u 4. Haiigure paccrossHHe OT
BEPIIMHBI 10 LIEHTPA OCHOBAHUS NPU3MBI, HE COJEPKALLETO 3Ty BEPLIUHY. (3)
2. B npasuisnoii mectuyronsroi npusme ABCDEFA, B,C, D, E, F,, Bce pebpa kotopoii paBHbI

1, HaifinnTe paccTosiHMe MeX Ty ToukamMu A u E, . (2)

3. B npasunbnoii tpeyronshoii npusme ABCA, B,C, BricoTa paBHa 2, cTopoHa 0CHOBaHHMS paBHa

1. Haiinure paccrostaue ot Touku B, mo mpsimoit AC, . (8)
4. Ocnopanne npsivoii ipusmsl ABCDAB,C,D, - pom6 ABCD, B kotopom AB =10, AC = 6+/7 .

boxoBoe pebpo AA paBHO 3./21. Haiizure paccTosiHHe OT BepmnHbl B 10 mpsimoii AC, . (8)

5. B mpaBunbHo# uetblpexyronbHoil mupamuae SABCD cropona ocHoBanus paBHa 1, GokoBoe
pebpo paBHO 73 Haiimure paccrosaue ot Touku C 1o npsimoit SA. (@j

6. PeGpo kyoa ABCDAB,C,D, pasro +/3. Haiimute paccrosinne or Bepmmasl C 10 IIOCKOCTH
BDC,. (1)

7. Jlan npaBunbHblid TeTpadap ABCD c¢ pebpom V6 . Haiizure paccTosiHUE OT BEpIIMHBI A 10
mwiockoctn BDC . (2)

8. B npaBuiibHO# deThipexyroipHoi nupamune PABCD c BepmmHoil P cropona ocHOBaHMs paBHa

3, BeicoTa 2. Haiimute pacctosinue ot BepimHbl A 1o rpanu PCD . (2,4)

J3

9. B emunnunom kyoe ABCDA B,C D, naiinure paccrosnue mexy npsmeivu AB u AC, . [?J

10. B mupamune DABC wu3zBectnsl aimunbl pedep: AB = AC = DB = DC =10,BC = DA=12.
Haiinute paccrosaue mexay npsmeiva DA u BC . (Zﬁ )



BapuanTt 1
1. I'opojickoii OroKeT cocTaBisieT 45 MIIH. p., @ PaCXOJbI HA OJIHY U3 €ro cTaTeit cocraBuim 2,5%.

CKoJtbKO pyOJieli MOTpaueHo Ha 3Ty CTaThio OroKeTa’?
1)5625000 p. 2)562,5 p. 3)50625000 p. 4) 562500 p.
2. llepen mpencraBieHHEM B LHMPK I MPOAAXH OBLIO 3arOTOBJICHO HEKOTOPOE KOJIMYECTBO

2
BO3AYIIHBIX MIAPUKOB. Hepeﬂ HadaJioOM M[pCACTaBIICHUA ObLIO HpOIIaHOg BCCX BO3AYIIHBIX

LIApUKOB, a B aHTpakTe — emue 12 mryku. [locne aToro ocramace TpeTh Bcex mapukoB. CKOJIBKO
IIAPUKOB OBLIO IEPBOHAYAIILHO?

1)40 2)80 3)120 4)160

3. COeperaTenbHbIid 0aHK HAYMCIsAET HAa CPouyHBbIM BKIaa 20% romoBbiX. BrIaguuk MOIOXKMI Ha
cuer 800 p. Kakas cymma Oyner Ha 3TOM CuUeTe 4yepe3 TroJl, €M HUKAKUX OIEpalfii CO CYETOM
IpOBOJUTHCA HE OyneT?

1)960p. 2)820p. 3)160p. 4) 1600 p.

4. Ha cuer B OaHke, 10X0A 10 KOTOpoMy cocTaBisieT 15% ronoBeix, BHeciu 24 Thic. p. CKOJIBKO
ThICAY pyOJsielt OyJeT Ha 3TOM cueTe yepe3 Iojl, €CIM HUKAKUX OIepalyii Co CUeTOM MPOBOAUTHCS
He Oynmer?

5. Kakas cymma (B py06iisix) OyAer npocTaBieHa B KaCCOBOM UeKe, €ClIM CTOMMOCTb ToBapa 520 p., u
MOKYIIaTeNb OIUIAYMBAET €ro 10 AUCKOHTHOM KapTe ¢ 5%-HoW CKUIKON?

6. Toap Ha pacnpogaxe yueHwm Ha 20% , npu 3ToM oH cTan ctouTtb 680 p. CKOIBKO CTOUI TOBAp
JIO pacpoIaku?

1)136p. 2)816p. 3)700p. 4)850p.

7. TocymapctBy mnpuHamnexut 60% akumii TpeAnpusTHs, OCTaJIbHBIC AKIUU MPHUHAIIEKAT
yacTHBIM JinnaM. OOmas npuObUIb MPENNpHUATHs IOCJIE YIUIAThl HAJOroB 3a TOJ COCTaBWIIA
40 miH. p.. Kakas cymma 13 310l npuObUIH JOJKHA TOMTH Ha BHIIJIATY YaCTHBIM aKIMOHEpam?
1)400000 p. 2)16000000 p. 3)24000000 p. 4) 100000000 p.

8. AKIMM nmpeanpusTHs paclpeaesieHbl MeXIy TOCYyAapCTBOM M YaCTHBIMU JIMLIAMH B OTHOILEHUH
3:5. O6mast mpuObBUTL MPEANPUITHS TOCIIE YIIaThl HAJOTOB 3a ToJ coctaBmia 32 muH. p. Kakas
CyMMa M3 3TOW MpUOBUIM AOJKHA MOMTH Ha BHIIIATY YAaCTHBIM aKLIMOHEepam?

1)4000000 p. 2) 12000000 p. ) 20000000 p. 4) 6400000 p.

9. Ha moct mpeacenarens IIKOJIbHOTO COBETa MPETEHIOBAJIM JBa KaHAugaTa. B romocoBaHuu
npussiin ygactue 120 yenosek. ['onoca Mexay KaHIAWIaTaMHM paclpeesIUiInuch B OTHOLIEHUH 3:5.
CKOJIBKO TOJIOCOB OJTYYHJI TOOETUTENH?

1)15 2)24 3)45 4)75

10. Ymcno XBOHHBIX JepeBbEB B IMapKe OTHOCHUTCS K YMCIY JHMCTBEHHBIX Kak 1:4. CKOJBbKO
IIPOLIEHTOB JIEPEBHEB B MApKE COCTABIISAIOT JTUCTBEHHBIE?

Bapuanr 3

1. BpruuciauTs: (@) 2

2. Bpauciaurs: 3\/ 729

454 .4M120

3. Broryucaurs:
45
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6. Beruucnurs: 0031500
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7. Bomumcmuts: COS2¢, ecniu COS X = g

T
O<a<—

T .
8. BbIYHCIIHTE: COS(E +a) ,ecn SN Q@ = >
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Bapuanr 4

B cnyuaitnom skcnepumenTte OpocaroT J1Be UrpaibHbie KOCTH. HaliuTe BeposITHOCTH TOTO, YTO B
CyMMe€ BBIIAJAET 5 OUKOB. Pe3ynbrar oKpyriaure 10 COThIX.

B ciydaiiHoM sKcnepuMEHTEe CHMMETPUYHYI0O MOHETY OpocaroT Tpuxnabl. Haiinute BeposTHOCTH
TOT'0, YTO OpEJ BBINAJECT POBHO JBa pas3a.

B uyemmnuonare mo rumHacTuke ydacTBYyrOT 50 cmopremenok: 24 u3z CHIA, 13 u3 Mekcuku,
octanbHble — U3 Kananpl. [Topsanok, B KOTOPOM BBICTYIAIOT THMHACTKH, ONPEAEIseTCs KpeOueM.
Haiinnre BEposSTHOCTB TOTO, YTO CIIOPTCMEHKA, BBICTYIAKOLIAs IEPBOM, OKakeTcs u3 KaHapl.

B cpennem u3 1400 camoBeIX HAcocoB, MOCTYNMBIIMX B MpoAaxy, /7 mnoarekator. Haiinure
BEPOATHOCTH TOTO, YTO OJIUH CIy4ailiHO BEIOpaHHBIN JJI11 KOHTPOJISI HACOC HE MOJITEKAET.

®dabpuka BelllyckaeT cyMKu. B cpeaneM Ha 200 kaueCTBEHHBIX CYMOK MPUXOAMUTCS YETHIPE CYMKH
CO CKpbITBIMM JAedekTamu. Haiinure BEpoSTHOCTH TOro, YTO KYIJIEHHAs CyMKa OKaXeTcs
KaueCTBEHHOW. Pe3ynbpTar OKpyriauTe 10 COTHIX.

B copeBHOBaHHMAX IO TOJIKaHUIO SApa yYacTBYIOT 3 criopTcMeHa u3 MakeoHuu, 8 ClIOpTCMEHOB U3
Cepbun, 3 crnoprcMena u3 Xopsatuu U 6 — u3 CrnoBeHuu. Ilopsnok, B KOTOPOM BBICTYHAIOT
CIIOPTCMEHBI, ompezensercs xpebduem. Haiinute BepoATHOCTb TOTrO, YTO CHOPTCMEH, KOTOPBIN
BBICTYIIAET MOCJIEIHUM, OKaxkeTcs n3 Cepoun.

Hayunas kondepenmus nmpoBoautes B 5 nueid. Beero 3ammanupoBano 75 MOKIag0B — MEPBBIE TPH
IHs 10 15 MOKIIamoB, OCTAbHBIE pacHpeielieHbl TOPOBHY MEXAY YETBEPTHIM U TATHIM JTHSIMH.
[Topsinmox nokianoB omnpenenseTcs kepeObEBkoi. KakoBa BeposATHOCTb, YTO AOKIaA Ipodeccopa
M. okaxeTcs 3alylaHuPOBAaHHBIM Ha MOCIEAHUHN JeHb KOHGEPEHITNHN ?

Korkypc ncnonnureneit npooaurcs B 3 qHsA. Beero 3asaBieHo 45 BBICTYIUIEHMI — MO OJTHOMY OT
KaXJ0i cTpaHbl. B mepBblid 1eHb 27 BBICTYIUIEHUN, OCTaJbHBIE PACMPECIICHBI MOPOBHY MEXKIY



ocraBIIMMuUcCs IHAMU. [lopsaoK BBICTYIJICHU omnpenensercs kepeObEBKoil. KakoBa BeposTHOCTS,
4TO BBICTYIUIEHUE IPEACTaBUTENS Poccun coCTONTCS B TPETUH 1€Hb KOHKYpca?

9. Ilepen Hauasom mepBOro Typa YEMIIMOHATA IO LIAIIKAM YYaCTHUKOB Pa30MBAIOT Ha UTPOBBIE MAPbI
cilydaifHBIM 00pa3oM ¢ TIOMOIIBIO JkpeOusi. Becero B uemnuonaTte ydacTByeT 26 IIAIINCTOB, CPEIU
KOTOphIX 3 ydyacTHuKa U3 Poccun, B ToM uncne Bacunmii JIykun. Halinure BeposiTHOCTB TOTO, 4TO B
nepBoM Type Bacunmii Jlykun Oyner urpath ¢ KakuM-1u00 mamuctom u3 Poccun?

10. B cOopuuke OwmmeroB mo xumuu Bcero 50 OwmneroB, B 20 W3 HHUX BCTpPEYAETCS BOIPOC IO
yrieBogopoaaM. Haiiaure BepoOsSTHOCTH TOTrO, YTO B CIy4YailHO BHIODAaHHOM Ha 3K3aMeHE Ouiere
LIKOJIBHUKY JIOCTAHETCS BOIIPOC IO YIJIEBOJOPOIAM.

Hmozoewvtit mecm

1. B otzeneHun OOJILHUIIBI HAXOIATCS 25 OOJIbHBIX, KOTOPBIM Bpay Ha3HAYMJI YKOJIBI JICKAPCTBA 110
2,5 M. YKoJIBI HY)KHO JieNiaTh 3 pasa B AeHb. B ymakoBke 16 ammyn iekapctsa o 2,5 mut. Kakoe
HAMMEHBIIIEE KOJIMYECTBO YITAKOBOK HY)KHO 3aKa3aTh HA OJIUH JICHb?

2. Ha pucyHKe >KMpHBIMH TOYKaMH{ ITOKa3aHa II€HA HHUKEJIS Ha MOMEHT 3aKPBITHS OUpPIKEBBIX
TOpProB BO Bce paboune auu ¢ 6 mo 20 mas 2009 roga. Ilo ropm3oHTaNM yKa3bIBarOTCS YHUCIA
Mecslia, [0 BepTUKaIM — LieHa TOHHBI HMKens B posutapax CHIA. JIns HarisiiHOCTH KUpHBIE
TOYKH Ha PUCYHKE COCIAWHCHBLI JIMHHEH. OHpeIleJII/ITC M0 pUCYHKY HAMMCHBIIYIO LCHY HHKCIA Ha
MOMEHT 3aKpbITHs TOPToB B nepuoa ¢ 7 no 15 mas (B noyutapax CLIA 3a ToHHY).
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3. Ha xneruatoii 6ymare ¢ kietkamu pazmepom 1 cm X 1 cm nzobpaxkena gurypa (cm.
pucyHoK). HaiimuTe ee miomaap B KBQAPATHBIX CAHTUMETpPAX.

/ 0

1o

4. Ilepen HavyajIOM MEPBOro Typa YEeMIMOHATA IO IIAIKaM YYaCTHUKOB pa30MBaIOT Ha UTPOBbIE
napbl ciiydaiiHbIM 00pa3oM C MOMOIIbI0 kpebusi. Bcero B ueMnuonare yyacTByer 26 MIallIMCTOB,
cpeau KOTOphIX 8 yuacTHUKOB U3 Poccuu, B ToM uncne bopuc bapcykos. Haiiqute BepoaTHOCTh
TOTO, 4TO B NepBoM Type bopuc bapcykos Oyner urpats ¢ kakuMm-au00 mammcrom u3 Poccun?



5. HaiiauTe KOpeHb ypaBHeHHs 16% ° =

B3| =

6. IlepumeTp 4eThIPEXyrobHUKA, OIMCAHHOTO OKOJIO OKPY)KHOCTH, paBeH 74, BE €ro CTOPOHbI
paBHbl 21 u 25. Haiiaure OOJBIIYIO U3 OCTaBIIUXCS CTOPOH.

7. Ha pucynke nzo6paxen rpaduk y = f '(X) — npoussoanoii pyukuuu f(X), onpenenennoit na
unreppaie (—20;2). Haiiaute konmvecTBo Touek MuHUMyMa GyHkiun f (X), mpuHaaiexamumx
orpesky [-18;1].(7843)

— a0

AVATEERY

8. B cocyn, umeromuil Gpopmy KOHyca, HATWIH 25 MI JKUIKOCTH 1O TOJOBHHBI BBICOTHI
cocyna. CKOJbKO MUJUTHJIUTPOB >KHAKOCTH HYKHO JOJIUTH B COCYJ, YTOOBI 3allOJIHUTH €r0
JIOBEpPXY?

™y

9. Beruncnuts:  log, 15 — IDEEE

10. BeicoTa Haj 3emIieid moJOPOIICHHOTO BBEPX Ms4a MEHSIETCS 110

2
h(t) =247t -5t , Tae h — BeIcOTa B MeTpax, t — BpeMsi B CeKyH/Iax,

3aKOHY
npoulenneeMoMenTa Opocka. CKOJIbKO CEKyH]I Msid Oy/IeT HaXOAUThCSI Ha BBICOTE HE MeHee 4

METpOB?

11. B npaBuIbHOM YeTHIPEXyrobHOM MUpaMu/ie Bce pedpa paBHbl 32.HaliauTe muromnaib
CEUYECHUS TUPAMUJIBI TFIOCKOCTHIO, TPOXO/ISIIEH Yepe3 cepeIMHbI OOKOBBIX pedep.

12.M310M monyuyaeTcs B mpoliecce Cylku BUHOrpaaa. CKOIbKO KUJIOTPaMMOB BUHOTPaia
noTpedyeTcs s ModyYeHUs 54 KUIorpaMMOB H3I0Ma, €ClTi BUHOTpa coepkut 90% Bokbl, a
U3I0M COEPKUT 5% BOMBI?

T

14. Haiinute HanMeHblIee 3HaueHne QyHKuun y = 4tgx — 4x + 8 Ha otpeske [0;7].

13. a) Pemmte ypasrenne 4sin® x = cos(x — o).

. 3_ 5
6) HaiimuTe Bce KOpHH ypaBHEHHMs, IPUHAAJIEKAIINE OTPE3KY [—ﬂ; ;ﬂ].

14. B xyoe ABCDA1B1C1D: Bce pebpa pasusl 5. Ha ero pedpe BB1 otmeuena touka K Tak,
yto KB=3. Yepe3 Touku K u C1 miiockocTs o, napasmienbHas npsmoit BD1.
a) okaxwure, uto A1P : PB1=1:2, rne P —Touka nepecedenus miockoctu o ¢ pedbpom A1Bi.
6) Haiinute 00bem Gobieit U3 1ByX yactel Ky0a, Ha KOTOpbIE OH JENUTCS MIIOCKOCTBIO 0.

15. PemmTe HEpaBeHCTRBO:
lng3§+ log;(x*+ 3x —9) <logg(x* +3x+ i— 10)



16. K oxpyxxHocTH, BiucaHHO# B kBajapar ABCD, npoBeneHa kacarenbHas, epeceKkaronas
ctoponbl AB 1 AD B Toukax M u N cootBeTcTBEHHO.

a) [lokaxure, uro nepumetp tpeyronbHuka AMN paBeH cTopoHe kBajpara.

0) IIpsmast MN nepecekaer npsimyto CD B Touke P. B kakom otHOmeHnu aenut cropony BC
npsiMasi, Ipoxodiias yepe3 Touky P u nueHTp okpyxHoctu, ecau AM: MB=1:2?

17. 31 nexabdps 2014 rona Anexceii B3s1 B 6anke 6902000 py6uteii B kpenut mox 12,5%
rojoBbix. Cxema BbIIIIATHI cienyromias — 31 gexadpst Kaxa0ro cleayroero roja 6aHk HAYUCISIeT
MIPOLIEHTHI HA OCTaBUIYIOCS CYMMY J0JTa (TO €CTh yBeNnuuuBaeT Joir Ha 12,5%), 3atem Auekceit
nepeBoauT B 0aHK X pyouteid. Kakoit nomkHa ObITh cymma X, 4ToObI AJleKcel BBITIIATHIT JIOJIT

YETHIPbMSI PAaBHBIMU IIJIATEKaMH (TO €CTh 32 YeThIpe roj1a)?

18. HaiiguTe Bce 3HaUeHUS MapaMeTpa a, MPU KaxJA0M U3 KOTOPBIX JIF000€ YUCIIO U3
OTpe3Ka 2 = x = 3 SBIIIECTCS PELICHUEM YPABHEHUSA

r—a—2|+|x+a+3]=2a+5.

19. Haiiyrcst Jin XOTs ObI TP JCCATHU3HAYHBIX YUCIIA, NEJAIIMXCS Ha 11, B 3aITUCH KaXKI0TO
13 KOTOPBIX UCIOJIb30BaHbI Bce UG phI oT 0 10 9?7
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