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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 ob6pazoBanuu 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 IIPOrpaMMam».

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 MOATOMY nedazocutiecku yeiecooopasHo Co3aanue ONTUMAIBHBIX YCIOBHU IS
(bopMHpOBaHUS M TOBBIIICHHSI MOTUBAIIMH K U3yYCHUIO MAaTEMaTHKHU Yepe3 MCIIOJIb30BAaHHE aKTHBHBIX,
TPaJAUIUOHHBIX U HETPAJUIIMOHHBIX METOJIOB U (OPM 0OyUCHHS.

[IporpaMma cocTaBiieHa Ajsl CAyLIaTeNed 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 TPUHLOUIAX OOOOLICHUS M CHCTeMaTH3aluM y4eOHOro Mmarepuaja I0 MaTeMaTHKEe C Y4eTOM
«Crnennpukau ~ KOHTPOJIGHBIX HW3MEPHUTENBHBIX MaTepuanoB» u Ha ocHoBe «Komudukaropa
3JIEMEHTOB COZEPKaHMs M TPeOOBAaHMH K YPOBHIO MOJTOTOBKH BBITYCKHHKOB 00IIe00pa30BaTeIbHBIX
yupexaenuit st nposerenus B 2019 roay eqmHoOro rocy1apcTBEHHOTO SK3aMeHa 110 MaTEMaTHKE».

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

Hoeusna mporpaMMBbl 3aKIIIOYaeTCs B peajM3alyy MOJIMBAPUAHTHOTO MOJXO0Ja K OpraHU3aluu
00pa30BaTeNLHOTO TPOIECCa, MCTIOIH30BAHNU CHUCTEMBI B3aMMOCBSI3aHHBIX 3aHSATHH, BBICTPOCHHBIX B
JOTMYECKOW TMOCJIE0BATEIbHOCTH UM HAlpaBlIEHHBIX HA AaKTHBHU3AlMIO I103HABAaTEIbHON cdepsl
00y4aromuxcsi TMOCPEACTBOM TNPUMEHEHHUSI Pa3HOOOPA3HBIX NEeNarormyeckux TEeXHOJIOTHid 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. HanpaBJIeHHOCTHh NPOrPaMMBl, €€ eJIb U 3aa4H
IIpoecpamma TiperHa3HaueHaA JUId NOATOTOBKM K ETMHOMY rocyJapCTBEHHOMY 3K3aMEHY 110

MaTeMaTHKe.

OCHOBHOH yeb10 TPOrpaMMBl SIBIISIETCS POPMUPOBAHNE CUCTEMATU3UPOBAHHBIX 3HAHU,
YMEHUH 1 HaBBIKOB B 00JIACTH LIKOJBHOI'O Kypca MaTeMaTHKH, HEOOXOIUMBIX Ul Ca4M SK3aMeHa.

JU1sl TOCTHKEHUS IOCTaBIEHHOU LEIN CIYXaT 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 npennaratorcs;

- IPUBEACHUE B CUCTEMY METOAOB PCIICHUA MAaTEMATUUCCKUX 3a/1a4,

- (hopMupoBaHKE YMEHUI 1 HABBIKOB PELICHUsI MaTeMaTUYECKHX 3ajay.

1.4. TpeGoBaHus K KATErOPUM CJayLIaTeaei
B pe3ynbrare u3ydeHus kypca oOydaroIuecs JOJKHbBI 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,

- BBITIOJTHATH TTPeoOpa30BaHus alreOpandecKuX 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 BEPOSITHOCTD CIIy4aliHOTO
COOBITHS;

- CTPOUTH U UCCIIEA0BATh IPOCTEMIINE MaTEMAaTUUECKHUE MOJIENH;

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

Baagern:

- BJIAJIETh HaBbIKAMU PEILICHHUS 3aa4 IIKOJIbHOTO Kypca MaTEMaTUKH, ITPEJIararoluxcs B
conepxkanuu EI'D;

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

1.5. O0mas xapakTepucTHKA MPOrpaMMbl

[Iporpamma paccuntana Ha 12 4gacoB aymutopHoil Harpy3ku. CrTpykTypa Kypca
peycMaTpUBAET JIEKIIUU U TPAKTHUECKUE 3aHATHUS.

Ha nexkumsix packpblBalOTCS OCHOBHBIE TEOPETHYECKHE IOJOXKEHUS, IPAKTUUECKUE 3aHATHS
HAllpaBJICHbl HA 3aKpelUIeHHe TeOpeTHMYEeCKUX 3HaHuid. Peanusauus mnporpamMmbl MOCTPOCHA Ha
UCIIOJIb30BaHUHU aKTUBHBIX METO/I0B 00Y4EHHUs, COBMECTHON TBOPUYECKOH A€ATEIbHOCTH MpenogaBaTess
U CIIylaTesnei.

Crpykrypa 00pa3zoBaTeIbHON IPOrpaMMBbl BKJIFOUAET KOMIUIEKC Pa3/IelioB:

—  «l'eomerpusy;
—  «3DaeMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUHU BEPOSITHOCTEINY.

I'eomerpus

TpeyronbHUK, mapamienorpaMmMm, poM0O, NpsSMOYroJbHUK, KBajapaT, Tpanenus. OKpyX HOCTb U
Kpyr. OKpyXHOCTb, BIUCaHHas B TpeyroJbHUK. OKpYXKHOCTb, ONMCAHHAs OKOJIO TPEYroJIbHHKA.
MuoroyroiasHuk. CymMma yIjaoB BBIIYKJIOIO MHOrOyrosibHHKa. [IpaBuiibHBIE MHOTOYTOJIBHUKH.
Brnucannas u onucaHHas — OKpyKHOcTU. Ilepecekaromuecs, mnapajjielbHble U CKPEIIMBAIOLIUECS
IpsIMbIE, TIEPIEHAUKYISAPHOCTh MNpsAMbIX. [lapayuienbHOCTE NPSAMOM M INIOCKOCTH, MNPU3HAKA U
cBoricTBa. llapannenbHOCTh IIIOCKOCTEH, NMPU3HAKK M CBOWCTBA. llepneHAMKYIAPHOCTH MIPSAMOU U
IUIOCKOCTH, IPU3HAKM M CBOMCTBA. Teopema 0O Tpex meprneHauKynsapax. llepnenaukynspHOCTh
IUIOCKOCTEeH,  mpu3Haku U cBodcTBa.  IlapamnenbHoe — NMpoeKTUpOBaHHE,  M300pa)keHue
IPOCTPaHCTBEHHBIX Quryp. Ilpusma, napamienenunen, ky0, nupamuaa. IlpaBunbHble MHOTOTpaHHUKH.
CeveHus npu3Mbl, napamienenunena v nupamunael. Llwimeap, koHye, cdepa, map U UX CeUeHUs.
BemnunHa yrma, rpagycHas Mmepa yria, COOTHOIICHHME MEXKJy BEIMYMHOW yIJIa M JUIMHOW JyTH
OKPYKHOCTH. YTOJ MEXKAY IPAMBIMU B IIPOCTPAHCTBE, YrOJ MEXKAY IPSIMOM M IUIOCKOCTBIO. JlnuHa
OTpEe3Ka, JJOMAHOW, OKPYKHOCTH, IIEPUMETP MHOIOYTrOJbHUKA. PaccTosHHME OT TOYKM A0 IPSMOM, OT
TOYKH J0 IJIOCKOCTH, MEX]y MapauIeIbHBIMUA MPSMBIMH M NapajuIeIbHBIMU IUIOCKOCTAMH. [lmomans
TpeyrojibHUKa, Napauienorpamma, Tpaneuuu. [lmomanas kpyra m cexkropa. Ilnomanu nmoBepxHOCTEH
MHOT'OT'PaHHHMKOB U TeJ BpaieHus. O0beMbl MHOTOIPaHHUKOB U T€J BpaILlEHHSL.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTH M B NPOCTPAHCTBE. BBIUMCIIEHNE PACCTOSIHUS MEXKIY
TOYKaMH, ypaBHeHHE cdepbl. BekTop, MOaylb BEKTOpa, PaBEHCTBO BEKTOPOB, CI0XEHUE BEKTOPOB,
YMHOXXEHHE BEKTOpa Ha u4ncio. KoyMHeapHble BEKTOpBI, pPA3lOXKEHHE BEKTOpa IO JBYM
HEKOJUIMHEApHBIM ~ BeKTOpaM. KoOMIUIaHapHbBIE  BEKTOpBI, pa3JOKEHUE BEKTOpa IO  TPeEM
HEKOMILUTaHApHBIM BeKTOpaM. KoopauHaTsl BEKTOpPA, CKAISPHOE MPOU3BEACHUE BEKTOPOB, YTOJI MEXKIY
BEKTOpPaMH.

DJIeMeHThl KOMOMHATOPUKH, CTATUCTHUKH M TEOPUHU BEPOSATHOCTEM

IToouepenublii U ONHOBpEMEHHbIM BBIOOp. DOpPMyIBI YHMCIAa COYETAaHUH U MEPECTAHOBOK.
bunom Hprotona. TabnuuHoe W rpaduueckoe MpeacTaBieHHE AaHHBIX. UHMCIIOBBIE XapaKTEPUCTUKU
psAnoB naHHbIX. BeposTHOCTH coObITHIA. Vcnoap30BaHnEe BEPOSTHOCTEH M CTATHCTUKU MPU PEILICHUH
IIPUKJIAIHBIX 3a7a4.



OmauuumenvHou 0cobeHHOCmblo TIPOTPaMMBl SIBIISIETCS TO, YTO B MPOLIECCE €€ peanu3aluu
bopMUPYIOTCS BCE HEOOXOAMMBIC HABBIKHU ISl TIOJTHOLIEHHOTO PEUICHHs 3a]1a4, HEKOTOPhIE U3 KOTOPHIX
0TpabaThIBAIOTCS AOMOJHUTEIBHO IO BEIOOPY 00 yUaIOIIUXCSL.

1.6. IlpyHMNIBI 00yYEeHHUS MO POrpaMMme

B xadyecTBe OCHOBHBIX IPUHIIUIIOB OOYUEHHUSI 110 JAHHOM MPOrpaMMe OIpeeIICHbI:
— TPUHLHUI B3aUMOJCHCTBUS U COTPYIHUYECTBA;
— TPUHLHUI €IMHCTBA Pa3BUTHUS, OOyUCHHS U BOCITUTAHMUS;
— IPUHLHUI CUCTEMAaTUYHOCTH U MOCJIEI0BATEIbHOCTH;
— TPUHLHUI AOCTYIHOCTH;
—  MPUHUUI HArJIsAHOCTH;
— NPUHLHUI HAYYHOCTH,
— MPHUHIHUI KOMIUIEKCHOTO MOJAX0/a.

1.7. Opranu3auMoHHO-NeJaroruyeckye yCJI0BHUs peajiM3alii NPOrpaMmbl

O06pa3oBarenbHbIi MPOLIECC OCYLIECTBIIIETCS Ha OCHOBE yueOHOro MjiaHa, pabodel mporpamMmmsl
U perjJaMeHTUPYETCsl pacIIMCaHUuEM 3aHATUH.

Cpoku peanuzayuu npocpammel. IIporpamma peanusyercss B TedeHue 1 mecsina. YueOHbIN roj
HauuHaercs ¢ 1 amnpensa. OOydyeHue paccunTaHo Ha 4 y4eOHBIX Hellenb, 00lIee KOJIMYECTBO y4eOHbIX
qacoB — 12.

Dopmbl peanuzayuu nPOSPAMMbL U pedHcUM 3auamuil. 3aHITHS peau3yloTcs B O4HOM (opme,
IIOCPEJICTBOM IPOBEJICHNUS TPYIIIOBBIX BUJIOB PAOOTBHI.

ITopsinok opraHuzanyu 3aHsTHI:

— pexuM 3aHsATui: | pa3 B Hezemo;
— TIPOJOJDKUTENBHOCTH 3aHATHI — 3 yaca.

Mamepuanvno-mexuuyeckass 6aza. 3aHaTus TpoBoadTrca Ha Oasze aymutopuit AITILY,
OCHAIIIEHHBIX HEOOXOAUMBIM JJIsi OpraHU3ali 00pa30BaTEILHOTO Mpolecca 000PyA0BaHUEM:

— BUJEOIPOEKTOP, UHTEPAKTUBHAS J10CKa, IEPCOHATBHBIA KOMIIBIOTEP, BBIXOJ B UHTEPHET;
— HarjasAaHble TOCOOUS U UIAKTHYECKUE MaTepralbl.

Opeanuzayuu obpazoeamenvHo2o npoyecca O AUY ¢ OSPAHUYEHHBIMU BO3MONCHOCAMU
300p06b5 U UHBAUOOS.

OOydenne JUI C OrPaHUYEHHBIMH BO3MOXKHOCTSIMM  370pPOBbSi M  HMHBAJIUAOB IO
JIOTIOJTHUTEBHBIM 00111e00pa30BaTeNbHbIM IPOrpaMMaM OCYIIECTBISIETC C Y4€TOM OCOOEHHOCTeH
NCUX0(U3UUECKOTO Pa3BUTHS, HHINBUAYAIbHBIX BO3MOXKHOCTEN M COCTOSHUS UX 3/J0POBBSI.

3aHATHS 171 JIML ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMHM 310POBbsSl U MHBAJIMIAMU OPraHMU3YHOTCS
COBMECTHO C JIpYTUMH CITyIIATEIISIMH.

OOpaszoBarenbHasi JAEATENBHOCTh JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBbSI 10
JIOTIOTHUTEIBHBIM 00111€00pa30BaTEIbHBIM IIPOTPAMMaM OCYILECTBIISIETCS] HA OCHOBE JOMOIHUTEIbHBIX
00111€00pa30BaTENbHBIX MPOrpaMM, aJalTUPOBAHHBIX MPU HEOOXOAMMOCTH JUIs 0Oy4eHHs yKa3aHHBIX
T,

Cpoku o0O0y4yeHHs 1O JOMOJHUTEIbHBIM OOIIepa3BUBAIONIMM MpOrpaMMaM Uil JIMI[ C
OTPaHMYEHHBIMH  BO3MOXXHOCTSIMH  370POBbsi W HMHBAJIMJIOB C YY4E€TOM OCOOEHHOCTEeH UX
NCUXO(PHU3UUECKOTO PA3BUTHS IPU HEOOXOTUMOCTH MOTYT OBITh YBEJINUYEHBI.

Iledazocuueckue kaopei. OOpa3oBaTeNnbHBIM Mpolecc MO 00pa30BaTEeIbHOM MporpamMme
oOecrieynBaeT TNpenojaBaTelb By3a, HMMEIOIIUI COOTBETCTBYIOIIYIO TOATOTOBKY I10 JaHHOMY
HaIpPaBJIEHUIO.

Yyebno-memoouueckoe u ungpopmayuonnoe obecnevenue npocpammsl. CoaepikaTebHAs
cocTaBistonas 00pa3oBaTeNbHON MPOrpaMMbl OTpaXkeHa B pabodell mporpamme yd4eOHOTO MOJyJis, B
KOTOPOM  OTJENbHBIM OJIOKOM IpPEACTaBIEHBl y4yeOHO-METOJMUYECKHuEe (CHHCKH OCHOBHOM U
JOTIOJTHUTEIILHOW JINTEPATyphl) U HHPOPMALMOHHBIC MAaTEpUaITbl (CCBUTKH Ha AJICKTPOHHBIE PECYPCHI).



1.8. Ilnanupyemble pe3yabTaThl 00y4eHUs

K oxunnaempiM pe3ynprataM peain3alyy MporpaMMbl OTHOCSATCS:
3HAaHUe:
— OCHOBHBIX MOHSITHI IIKOJIBHOTO Kypca MaTeMaTUKHU, MIPEICTABICHHBIX B KOAUPHUKATOPE DJIEMEHTOB

coaepxxanus EI'D;

— OCHOBHBIX METOJIOB PEIICHHUS 3a/1a4 LIKOJIBHOIO Kypca MaTEMaTHKHU.
yMmeHue:
—  BBIIOJIHATH BBIYHUCIICHNUS;
—  BBINOJHATH PeoOpa3oBaHusl aNreOpandyecKux BhIPAXKEHUH;
— peuarbh ypaBHEHHUs U HEPABEHCTBA U UX CUCTEMBI,
— CTPOWTH U YUTATh IpaduKu HYyHKIIHH;,
—  BBINOJHATH JCUCTBUS C TEOMETPHUUECKUMH (PUTypamMu, BEKTOPAMH U KOOPIUHATAMU;
— CTPOMTb U UCCIIE0BATh IPOCTEUIINE MATEMAaTUUECKUE MOJEIIN;
— paboTark CO CTATUCTHYECKON MHQPOPMAIHEH, HAXOAUTh BEPOSITHOCTh CIIy4aifHOTO COOBITHS;
enadeuue:
—  HaBBIKAMM pELIEHUs 3a/1a4 HMIKOJIBHOTO Kypca MaTeMAaTHUKH, IIpeararonuxcs B cogepxxanuu EI'9;
— HaBBIKAMH CaMOCTOSATEIbHOU PabOTHI C TUTEPATypOii 10 moAroToBke K EI'D.

Memanpeomemnvim  pe3yrbmamom pealv3allid MPOTrpaMMbl  SBJIseTcs  (QopMHUpOBaHHE Y
CIIylIaTeNne CTOMKOM MO3HABATEIbHONM MOTUBALMKA K OCYHIECTBICHUIO NAJIBHEUIIECH NEATEIbHOCTH 110
OCBOEHHMIO MaTEMAaTHKH.

1.9. ®opmbl noABEIEHUSI NTOTOB U ONpe/eeHHe Pe3yJIbTATHBHOCTH MPOTrPaAaMMBbI
Pe3ynbTaTBHOCT YCBOSHUS YUEOHOTO MaTepHralia OTCICKUBACTCS TIOCPEACTBOM:
— cobecenoBaHus,;
— MPOMEXKYTOYHOT'O U HTOTOBOTO TECTUPOBAHHUSI.
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YUYEBHbIA IIJIAH
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3 | UroroBas aTrecTanus 3 3
TecTHPOBaHHe
BCEI'O: 12 1 11
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BOCIIUTATEIILHON paboTe
O.B.IlomnoBa
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[Iporpamma ono6peHa Ha 3aceqaHuu Kadeapsl MmaTeMaTHKH, GU3NKH, HTHPOPMATUKH
ITpotokon Ne 9 ot «29» urons 2018 r.
3aBenyronuit kadeapoit Jyasimesa E.B.

HHOACHUTEJBHAA 3AIIMCKA

3HaHue MaTeMaTUKU B COBpPCMCHHOM O6I.I.[CCTBC SIBISIETCS HEOThEMIIEMOM YacThIO JIMYHOM
n HpO(l)eCCI/IOHaHBHOI;'I KHU3HH YCJIOBCKA M CPCACTBOM BKIIIOYECHHA B MHUPOBOC COLHMOKYJIBTYPHOC
IMPOCTPAHCTBO. HporpaMMa IO MaTCMaTHKEC COCTaBJICHA Ha OCHOBC @enepaHLHoro KOMIIOHCHTA

roCyJIapCTBEHHOI'O CTaHAapTa cpeaHero (IoJHOro) oduiero oopa3oBanus Ha 6a30BOM ypOBHE.
[IporpaMMma BBINONHSET JBE OCHOBHBIE (DYHKIUU.

Hnghopmayuonno-memoouueckas byHKIUSA MO3BOJISIET BCEM y4acTHUKaM
00pa3oBaTEeNBFHOrO MPOIEcca MOTYYUTh MPEACTABICHUE O LEINAX, COJEpKaHUU, O0IIel cTpaTeruu
oOyueHus1, BOCIIUTAHUS U PA3BUTHSI yUaLUXCS CPEICTBAMU JAHHOTO y4eOHOIO MpeIMeTa.

Opeanuzayuonno-nianupyiowas — QYHKIUS — TOPEAYCMATPUBACT  BBIICICHHE  JTAIOB
o0y4YeHHs, CTPYKTYpUpPOBaHUE Y4eOHOrO MarepHala, ONpEACICHHE €ro KOJUYECTBCHHBIX U
KAueCTBEHHBIX XapaKTEPUCTUK HA KaXKIIOM M3 JTaloOB, B TOM YHCJIE JUIS COJEPIKATEIHHOIO
HATIOJTHEHUS TIPOMEXYTOYHON aTTECTalluu 00y4aeMbIX.

Ileau M 3a1aYH MPOrPaMMBbI
I 1aenas yenv 3aKIOYACTCSl B MPHOOPETEHUH CHCTEMATH3UPOBAHHBIX 3HAHWM, YMCHUU H
HaBBIKOB, HEOOXOMUMBIX I caaur EI'D mo maTemMaTHKe.
Ocnosnble 3a0ayu.
- TeopeTuIeckoe 000CHOBAHHE Psijia BOIPOCOB MIKOJIHHOW MAaTEMATHKH;

- IPUBCACHUEC B CUCTCEMY MCTOAOB PCIICHUA MAaTCMAaTUUCCKHX 3a/1a4,
- (l)OpMI/IpOBaHI/Ie y'MeHI/Iﬁ " HAaBbIKOB PCHICHUA MAaTCMAaTUYCCKUX 3a/1ay.

I1.1anupyeMblie pe3vJbTaThl 00VUEeHHS
K oxugaemMpIM pe3yapTaTaM pean3aluuu IporpaMmmMbl OTHOCSTCS:

3HaHue:

— OCHOBHBIX IOHATHHM IIKOJIBHOIO Kypca MaTEMATUKU U METOJOB PELIEHUS 3a/a4;

yMeHue:

— TIPUMEHATH ITOJYUYEHHbIC 3HAHUS B IPOLECCE PELICHUS 3a7ay, NPEIVIOKEHHBIX B COAEPKAHUU

EI'D no maremaTtuke;
enaoenue:

— HaBBbIKAMH PCHICHUS 3aJdav HIKOJIBHOTO KypCa MAaTEMATUKH, MMPEAJIAratomuxcsa B COACPKaHNN
EI'D.

Cpoku peaju3aiuy NporpamMmsl
IIporpamma peann3yercs B TeueHHe 1 mecsna.
OOydenne paccuuTaHo Ha 4 y4eOHBIX HENleNH, 00lIee KOTUIeCTBO yU4eOHbBIX yacoB — 12.

®opMbI peau3aluiy NPOrPaMMbl U PesKUM 3aHATHH
®dopma NpoBEAECHUS 3aHITUN — TPYIIIOBasl.
[Topsiox opraHu3aiu 3aHsITHIA:
— pexuM 3aHATUi: 1 pa3 B Henemo,
— TNPOJODKUTENBHOCTD 3aHATHH — 3 aK. Jaca.




YyeOHo-TeMaTH4YeCKHii JIAH 3aHATHI

Ne
n/n

HaumenoBanue
pa3nesa

Conep:xkanue

Ko..
4acoB

I'eomeTpus

TpeyroiapHuK, napanienorpaMMm, poMO, HPSIMOYIOJIBHUK,
kBazapar, Tpamneuus. OKpyXHOCTb U Kpyr. OKpYyXHOCTb,
BIINCAHHAs B TPEYrojabHUK. OKPYKHOCTb, OIIMCAHHAs OKOJIO
TpeyrojabHuka. MHoroyroisHuk. Cymma yrijioB BBITYKJIOTO
MHOT'OYTI'OJIbHUKA. [IpaBunbHbIE MHOT'OYTI'OJIbHUKH.
Brnincannas u onucaHHas oOkpykHoOcTH. Ilepecekaromuecs,
napaJuleJIbHbIC U CKPEILUBAIOLINECS IpsIMBIE,
NEPIEeHIUKYJIAPHOCTh NpsAMbIX. [lapamienbHocTh npsAMoill U
IUIOCKOCTH, IpU3HaKu M cBoicTBa. [lapamnenbHOCTH
IJIOCKOCTEM, IPU3HAKU M CBOMCTBA. lleprneHaukynspHOCTh
IpsIMOM M IUIOCKOCTH, NPU3HAaKU U cBoMcTBa. Teopema o
Tpex nepneHauKydpax. [lepneHauKyIsipHOCTb TIOCKOCTEM,
IIpU3HaKl U cBoiicTBa. [lapannenbHoe NPOEKTUPOBAHHUE,
n300pakeHHe  MPOCTpaHCTBEHHBIX  ¢uryp.  [lpusma,
napajuleJenunen, KyO, NUPAMHUJA. IIpaBuiibHBIE
MHOrorpaHHuku. CeueHus NpuU3Mbl, NapajuleNienunena u
nupamuabl. Lunuanap, xonye, chepa, map M UX CEUCHHUS.
Benuunna yrma, rpagycHas Mepa yria, COOTHOLIEHHE
MEXy BEJIMYMHOMN yIia U JJIMHOW AYTM OKPYKHOCTH. YTOJI
MEXy NMPSAMBIMH B IIPOCTPAHCTBE, Yrojl MEXIY HpsIMOU U
IUIOCKOCTBIO. [[mMHa oOTpes3ka, JIOMaHOH, OKPYXHOCTH,
IEepUMETP MHOIOYrojlbHHKa. PaccrosHue OT TOUYKH 10
IPSIMOH, OT TOYKU A0 IUIOCKOCTH, MEXIY MapajlIeIbHbIMU
OpSIMBIMU U TApaJJICNIbHBIMU  TUIOCKOCTSIMH.  [lnmomans
TpPEYrojabHUKa, NapalenaorpaMma, Ttpaneuuu. Ilnomane
Kpyra u cektopa. [liomaan moBepXxHocTei! MHOTOTpaHHUKOB
u Ten BpameHus. OO0beMbl MHOTOTPAaHHUKOB M Tel
BpailleHus. JlekapToBbl KOOpIMHATBI HAa IUIOCKOCTH M B
IIPOCTPAHCTBE. BBIUMCIIEHNE pPACCTOSHUSA MEXKIY TOUYKAMH,
ypaBHeHUE cdepbl. BekTop, Moaynb BeKTOpa, pPaBEHCTBO
BEKTOPOB, CJOXXEHUE BEKTOPOB, YMHOXECHHE BEKTOpa Ha
yrcio. KomnuHeapHble BEKTOPBI, Pa3jIoKEHUE BEKTOpa IO
JBYM  HEKOJUIMHEapHbIM  BekTopaM. KoMiutaHapHble
BEKTODBI, Pa3j0kKEeHHE BEKTOpA MO TPEM HEKOMILIaHAPHBIM
BekTopaM. KoopauHaTsl BEKTOpPa, CKAIIPHOE TPOU3BEIECHUE
BEKTOPOB, YToJl MEXJly BEKTOpaMu

DJIEMEHTHI
KOMOMHATOPHKH,
CTaTUCTUKU
TEOpPUH
BEPOSATHOCTEMN

[Toouepenuslit 1 oAHOBpeMEeHHBbIN BBIOOP. DopMyIbI UnCIa
coueTaHuil u nepectaHoBok. bunom Herorona. Tabnuunoe u
rpagpuyeckoe  MpeACTaBI€HUE  JaHHBIX.  YHCIIOBBIE
XapaKTepUCTUKU PAIOB JTAaHHBIX. BeposaTHOCTH COOBITHIA.
Hcrnonb3oBaHue BEPOATHOCTEN U CTATUCTUKHU IIPU PELICHUU
MPUKJIAHBIX 33/]1a4.

HTorosoe 3aHsaTHE

TectupoBanue

Bcero:

12




@DopMbI ATTECTAIIMU U OlIEHOYHbIE MATEPHAJILI

OcHoBHO# (hopMOIl TOJBEACHUS UTOTOB SIBJISIETCS TECTUPOBAHUE.

Mamepuanvt mecmuposanus

3anauu C4

1. bokossie croponsl KL 1 MN tpanenmun KLMN pasubr 10 u 26 coorBercTBeHHO. OTpE30K,
COEUHSIOLINI cepeIMHbI 1UaroHasiel, paBeH 12, cpennsas auHus Tpanenuu pasHa 24. [Ipsmeie KL
u MN nepecekatorcs B Touke A. Haiinure paanyc oKpy»HOCTH, BIUCAaHHOU B TpeyroibHUK ALM.
(2 unu 6)

2. Ilpomomxenue Ouccektpucel CD nHepaBHOOenpennoro TtpeyronbHuka ABC mepecekaer
OKPY>KHOCTB, OITMCAHHYIO OKOJIO 3TOTO TPEyrojibHuKa, B Touke E. OKpyXHOCTB, OMMCaHHasi OKOJIO
tpeyroiabHuka ADE, nepecekaer mpsmyto AC B touke F, ornuunoil ot A. Haligute pamuyc

OKPYXKHOCTH, onrcanHoi okojo TpeyroasHuka ABC, ecniu AC = 8, AF = 3, yron BAC pasen 459,

(lilmu_ELJ
J2 o2
3. Vron C tpeyronsauka ABC pasen 30°, D — ommmuHas oT A Todka IlepeceueHHs

OKpPY’KHOCTEH, MOCTpoeHHbIX Ha cropoHax AB m AC kak Ha pauamerpax. M3BecTHO, 4TO

74111 3J111j
uiu

DB:DC=2:5. Haiinute cunyc yria A.
A S [ 74 74

4. Ha npsmoii, cogepxameii meauany AD mpsmoyronsHoro tpeyronbhuka ABC ¢ npsMbim
yraom C, B3sTa Touka E, ynanenHas ot BepmnHbl A Ha pacctosiHue, paBHoe 4. Haiinure miomanb
tpeyronbauka BCE, eciu BC =6, AC =4. (2,4 unu 21,6)

5. Ilnomane tpaneunu ABCD paBna 135. Jluaronanu nepecekarorcst B Touke O. OTpesku,
coequnstomue cepeauny P ocHoBanus AD c BepmmHamu B u C, nepecekaroTcst ¢ AMaroHaIsIMu
tparmenuu B Toukax M u N. Haiimute miomanp Tpeyronbauka MON, eciau 0IHO U3 OCHOBaHU
Tpareuu BaBoe 0oJbiie apyroro. (15/4 unu 12/5)

6. Han tpeyronsauk ABC co ctoponamu AB = 15, AC =9 u BC = 12. Ha cropone BC B3siTa
touka D, a Ha cropone AD — Touka O, nmpuuem CD =4 u AO = 30D. OxkpyxHocTb ¢ rieHTpoM O
npoxoauT uepe3 Touky C. Haiinure paccrossHue or Toukn C OO TOUYKHM NEPECEUEHMs] ITOU
OKPYKHOCTH ¢ tipsiMoit AB. (7,5 wau 7,2)

7. Han tpeyronpHuk ABC. Touka E Ha mpsmoit AC BbiOpaHa Tak, 4to TpeyroibHUK ABE,

IJI0Iab KOTOporo paBHa 14, - paBHoOenapeHHslid ¢ ocHoBanueM AE u Beicoroit BD. Haiinure

momans Tpeyroisauka ABC, ecniu uzBectHo, uto ZABE = Z/CBD =a u tga = % . (25 unu 39).



8. Touxka M nexut Ha oTrpeske AB. Ha okpyxknoctu ¢ auamerpom AB B3sita Touka C,

ynaneHHast ot Touek A, M u B Ha paccrosinus 20, 14 u 15 coorBercTBeHHO. HaiinquTe momans
Tpeyroasarka BMC. (54 +124/13 )

9. Han npsmoyronsHblil TpeyrosibHUK ABC ¢ xaretamu AC = 15 u BC = 8. C uenrpom B
BepimHe B mpoBeneHa okpyxHocTh S paauyca 17. Haligure paauyc OKpy>KHOCTH, BIIMCAHHOU B

yroi BAC u kacaromielicss OKpy»KHOCTH S. (%1 unu %}

10. TIlpsmas, mepneHANKYASpPHAS THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, OTCEKAET OT HETro
YeThIPEXYTOJIbHUK, B KOTOPBbIII MOXKHO BIHCATh OKPY>KHOCTh. Haliute paguyc OKpy>KHOCTH, €Clid
OTPE30K ATOM MPSAMOM, 3aKIIOUYCHHBIM BHYTPU TpPEyrojibHUKa, paBeH 40, a OTHOIIEHUE KaTETOB
TpeyroibHuKa paBHo 15/8. (25 wiu 32)

¥Yribl B IPOCTPAHCTBE

1. B xyoe ABCDABC D, touku E u F - cepenunnl pebep AB,u BC,, cOOTBETCTBEHHO.

Haiinure kocunyc yria mexay npsimeimu AE u BF . (0,8)

2. B npasunsnoii tpeyroasnoii nmpusme ABCA B,C,, Bce pebpa xoropoit pasusl 1, Haiimure

KocuHyc yria mexnay npsimeiva AB;u BC, . (%j

3. Cropona ocHoBanus npasunbHoi TpeyronsHoi npusmbel ABCA, B,C, pasna 8. Bricora stoii

1
npu3Msl paBHa 6. Haliaure yron mexay npsmeivu CA n AB, . (arccos Z_SJ

4, B ocuosannu mpamoii mpusmel ABCA B,C, nexur pasnoGenpenHblii mpsAMOyroibHbIH

tpeyronbauk ABC ¢ rumorenysoii AB, paBHOI 82 . Bercora sroit npu3Mbl paBHa 6. Haiigure

yron mexay npsmeivu AC, u CB, . (al’CCOS %j

5. B kyoe ABCDAB,C,D, naiinure yron mesxny npsvmoit AB; u mockocteio ABC; . (300)

6. B ky6e ABCDAB,C,D, naiinute Tanrenc yrma mexny npsmoii AA; u mockoctero BC,D .

)

7. B npasunsnoii Tpeyronsnoii npusme ABCA B,C,, Bce pebpa koropoii pasusl 1, Touka D -

w )

cepenuna pedpa A B, . Haiinure cunyc yria mexay npsimoit AD u rutockocteio BCC, . [W



8. OcnoBanne mmpamuasl DABC  paBHOOenpenHwii Tpeyrompuuk ABC, B koTopom

AB = BC =13, AC =24. Pebpo DB mneprneHIuKylIsspHO IUIOCKOCTH OCHOBaHUs W paBHO 20.

Haiinure TanreHc aByrpannoro yria npu peope AC . (4)

9. B mpsamoyronsaom napamnenenunene ABCDAB,C D, , y xoroporo AB =4,BC =6,CC, =4
3J2 J

HaluTe TaHTeHe yrina Mexay miockoctssmu CDD, u BDA . LT

10. B IPSIMOYTOJIHOM Tnapasuiesienurnese ABCDAB,C,D, M3BECTHBI

peopam AB =8, AD =6,CC, =5. Haiigute yrom wmexny miockoctsimu BDD, u AD,B,.

(arctg ﬁj
25)

PaccTosiHusA B NIPpOCTPAHCTBE

1. PeOpa mpaBuiIbHOM 4YeThIpeXyrojpHON mHpusMbl paBHbl 1, 4 u 4. Haiinute paccTosiHME OT
BEPLLIUHBI /10 LIEHTPa OCHOBAHUS MPU3MBI, HE COJIEPIKAILET0 3Ty BEPLIUHY. (3)
2. B npaBunbhoii mectuyronsnoi npusme ABCDEFA,B,C, D, E, F,, Bce pedpa xotopoii paBHb

1, HaliguTe paccTossHHE Mex Ty ToukamMu A u E,. (2)

3. B npasunsHoii Tpeyronbroit npusme ABCA, B,C, BricoTa paBHa 2, cTropoHa ocHOBaHUS paBHa

1. Haitnure paccrostaue ot Touku B, mo mpsimoit AC, . (8)
4. Ocuosanne npsmoii ipusmst ABCDAB,C,D, - pom6 ABCD, B kotopom AB =10, AC =6+/7 .

boxoBoe pebpo AA, paBHO 3+/21. Haiizure paccrosiHEE OT BepiiuHbl B 1o mpsimoit AC, . (8)

5. B mpaBunbHO#l deThipexyroibpHoi mupamuae SABCD cropoHa ocHoBanus paBHa 1, O0KOBOE
pebpo paBHO 73 Haiinure paccrosinue ot Touku C 1o mpsimoit SA. (?J

6. PeGpo xy6a ABCDAB,C,D, paero /3. Haiignte paccrosne ot Bepmmabl C /0 MIIOCKOCTH
BDC,. (1)

7. Jlan mpaBunbHbii Tetpadap ABCD ¢ pebpom V6 . Haiizure paccTosiHUEe OT BEpUIMHBI A 10
wiockoctn BDC . (2)

8. B mpaBuiibHO# yeThipexyronpHoi mupamune PABCD ¢ Bepuinuoii P ctopoHa ocHOBaHMs paBHA
3, BoicoTa 2. Haiiaute pacctosiHue ot BepmuHbl A 1o rpanu PCD . (2,4)

g

9. B enunmunom kyoe ABCDAB,C, D, maiinure paccrosuue mexny npsimbivu ABu AC, . (?



10. B mupamune DABC wu3BectHb! 1uinHb! pedep: AB = AC = DB =DC =10,BC = DA=12.
Hatigure paccrosaue mexay npsmeiva DA u BC . (2\/7 )

Bapmuanr 1
1. T'opopckoii Or0KET cocTaBiseT 45 MITH. P., @ pacXoJIbl HA OJIHY U3 €ro craTeil coctaBmwmm 2,5%.

Ckounbko py0Jiei moTpaueHo Ha 3Ty CTaThio OroKeTa’?
1)5625000 p. 2)562,5 p. 3)50625000 p. 4) 562500 p.
2. Ilepen mpexacraBieHHEM B IHMPK JUIS MPOJAAXH OBUIO 3arOTOBJICHO HEKOTOPOE KOJIHYECTBO

BO3AYIIHBIX ITAPHKOB. Hepez[ Ha4YaJloOM IIPpECACTaBJICHUA OBLIO npoz[aHog BCCX BO3AYUIHBIX

LIAPHKOB, a B aHTpakTe — eme 12 mryku. [locie atoro ocranace TpeTh Bcex mapukoB. CKOIBKO
[IAPUKOB OBLIO TIEPBOHAYATILHO?

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

3. CoeperatenpHblid OaHK Ha4YHCIseT Ha CpouHbld BKiIa] 20% TomoBBIX. BKIamq4uk MOMOXKWI HA
cuetr 800 p. Kakas cymma Oyzer Ha 3TOM cyeTe uepe3 rojl, €Clii HUKAKUX Ollepaluil co CueTOM
IIPOBOAMTHCS HE Oyner?

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

4. Ha cuer B OaHke, 10X0J MO0 KoTopoMy cocTaBiser 15% ronossix, BHecan 24 Teic. p. CKOJIBKO
ThICAY pyOJieil OyJeT Ha 3TOM cueTe 4yepe3 rojl, eCiId HUKaKUX ONepalfii co cCYETOM MPOBOIUTHCS
He Oynet?

5. Kakas cymma (B py0:isix) Oyaer npocTaBiieHa B KACCOBOM YeKe, €clIM CTOMMOCTb ToBapa 520 p.,
U TIOKYIaTeNb OIUIAYUBAET €T0 110 IUCKOHTHOM KapTe ¢ 5%-HOW CKUJIKON?

6. ToBap Ha pacmpomaxe yuenwnn Ha 20%, mpu 3ToM OH ctan cTouTh 680 p. CKOIBKO CTOMIT
TOBAp /10 pacnpoaxu’?

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

7. TocymapctBy mnpunHamiexxut 60% axuuil HpeanpusTHs, OCTalbHbIE AaKIMH IpPUHAJJIEkKAT
gacTHeIM JunaM. OOmias npuObulb MPEANpPHUSTUS IOCNe YIUIaThl HAJOroB 3a TOJ COCTaBUIIA
40 muH. p.. Kakas cymMMa U3 9T0ii mpuOBUTH JOJDKHA ITOMTH Ha BHITUIATY YaCTHBIM aKIIMOHepam?
1)400000 p. 2)16000000 p. 3)24000000 p. 4) 100000000 p.

8. AKIMH TPeANPHTHS pacTIpeIeTICHbl MEX/Ty TOCYAapCTBOM M YAaCTHBIMH JIMIIAMH B OTHOIIICHUU
3:5. OOmast npuObUIb MPEeaNpUATHS MOCIe YIUIaThl HAJOTOB 3a roj coctaBuia 32 muH. p. Kakas
CyMMa U3 3TOW MpHUObUIN AOKHA MOMTH Ha BBIIJIATY YaCTHBIM aKIIMOHEpaM?

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

9. Ha moct mpezacenaresns IKOJIBHOTO COBETAa NMPETEHIOBAIM JBa KaHAWIAaTa. B rojocoBaHuu
npussuin yuactue 120 genosek. I'onoca Mexay KaHIUAAaTaMu paclpeNeIMINCh B OTHOIIEHHN 3:5.
CKOJIBKO TOJIOCOB TIOJIYYHJI TOOSTUTEIH?

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

10. Umcno XBOWHBIX JEpEBHEB B IMapKe OTHOCUTCS K YHUCIY JIMCTBEHHBIX Kak 1:4. CKOJBKO
IIPOLIEHTOB JIEPEBLEB B IIAPKE COCTABJISAIOT JIUCTBEHHBIE?

Bapuanr 3

1. BbIYHCINTE: (18/372) 2

2. Bpruuciaurs: 3\/ 729



454 -4/120

3. Bbruuciurs:
45

5

1
4. Bomuenuts:  109,15-log, E

| 5 1-1g2 | 3
5. Bomuucnuts: 30 °%> 11079 —8"°%

6. Beryucnuts: 0051500

7. Bobruuciuts: COS2¢X  ecim COS QX = g

V4 . 1
8. Bommcmurs: COS(Z + ) secm SN =— O<a<—
3 J3 2

Bapuanr 4

B CJ'Iy‘I@.fIHOM OKCIICPUMCHTC 6pOCB.I-OT ABC UT'PAJIBHBIC KOCTH. Haiigute BEPOATHOCTH TOT'O, YTO B
CYMMC BBIITaJICT 5 OYKOB. Pe3y.]'H>TaT OKPpYTJIUTC OO COTHIX.

B cnywaifHOM 3KcniepuMEHTE CUMMETPUYHYI0 MOHETY OpocatoT Tpuxabl. Halimute BeposITHOCTh
TOrO, 4YTO OpEJl BBIIAAECT POBHO J1Ba pasa.

B uemnuonare mo rumHactuke ydactByroT 50 cnoprcmenok: 24 u3z CHIA, 13 u3z Mekcuky,
octanbHble — U3 Kanazpl. [Topsnok, B KOTOpOM BBICTYIAIOT THMHACTKHU, OIPEIEIISIETCS )KpeOrueM.
Haligute BEpoOSTHOCTB TOTO, UTO CIIOPTCMEHKA, BBICTYNAIOIIAsl IEPBOM, OKaxeTcs u3 Kananbl.

B cpemnem u3z 1400 camoBbIX HAcOCOB, MOCTYNMUBIIMX B TPOJaxy, 7 moarekaroT. Haiigure
BEPOSTHOCTH TOTO, YTO OAHMH CIy4YailHO BEIOpaAHHBIN JJI1 KOHTPOJISI HACOC HE MOATEKAET.

®alpuka BbllTyckaeT cyMkH. B cpeanem Ha 200 kayeCTBEHHBIX CYMOK MPUXOIUTCS YEThIPE CYMKH
CO CKpbITBIMU JedekrtamMu. Haiiaure BEpOSTHOCTH TOrO, YTO KYIJIEHHAs CyMKa OKa)KeTcs
KauyeCTBEHHOU. Pe3ynbTaT OKpyriauTe 10 COThIX.

B copeBHOBaHMSX MO TOJIKAHUIO s/Ipa YYacTBYIOT 3 criopTcMeHa u3 MakeaoHHH, 8 CIOPTCMEHOB
u3 CepOum, 3 croprcmena u3 Xopsatuu U 6 — u3 CrnoBenuu. [lopsiiok, B KOTOPOM BBICTYNAIOT
CIIOPTCMEHBI, ompexaensercs >kxpebuem. Haiinute BeposSTHOCTH TOTO, YTO CIIOPTCMEH, KOTOPBIN
BBICTYTIA€T MOCIEAHNUM, OKaxeTcs: u3 CepOun.

Hayunas kondepennust mpoBoautcs B 5 nHeid. Beero 3ammannpoBano 75 10KJIai0B — MEpPBBIC TPU
IHS 110 15 AO0KIIaNoB, OCTAJIbHBIE pacHpeeieHbl MOPOBHY MEXKY YETBEPTHIM U MSATHIM JHIMHU.
[Mopsimok moKIamoB omperensercs kepeObEéBkoii. KakoBa BepOSITHOCTB, UTO OKIAI mpodeccopa
M. oka)keTcs 3aIUTaHMPOBAHHBIM Ha MOCJIECTHUHN IeHb KOHGEpeHIINN?



8. Konkypc ucnonnureneit nposoaurcs B 3 qHs. Beero 3asBieHo 45 BBICTYIUIEHUH — 110 OJJHOMY OT
KaKIOW CTpaHbl. B mepBblil 1eHb 27 BBICTYIUIEHUH, OCTAJIbHBIE PACIpENEICHbl IOPOBHY MEKIY
ocTaBIIMMUCS AHSIMHU. [TopsAIoK BRICTYIJICHUI onpeaensiercs kepeObEBKoil. KakoBa BEpOsSTHOCTD,
YTO BBICTYIUIEHUE IIpecTaBuTeNs Poccum cocTouTest B TpeTuil 1€Hb KOHKypca?

9. Ilepen HayamoM MepBOro Typa YEMIIMOHATA TIO0 MIANIKAM YYaCTHHUKOB Pa30MBAIOT HA UTPOBBIC MAPHI
cllydailHBIM 00pa3oM ¢ OMOIIbIO XkpeOusi. Beero B yemMnmonare yuacTByeT 26 IIAIIMCTOB, CPEIU
KOTOphIX 3 yuacTHuKa u3 Poccuu, B Tom uncine Bacunuit Jlykun. Haiinure BeposITHOCTH TOrO, 4TO
B riepBoM Type Bacwmii JIykun Oyner urparh ¢ Kakum-1m0o mamucrom u3 Poccun?

10. B cOopuuke OunetoB mo xumum Bcero 50 OwieroB, B 20 M3 HHX BCTPEYAETCS BOIMPOC IO
yriaeBoopoaaM. Haiinure BEpOSTHOCTh TOTO, YTO B CIydallHO BHIOpAaHHOM Ha dK3aMeHE OwIieTe
IIKOJIBHUKY JIOCTaHETCs BOIIPOC MO YTIIEBOIOPOAAM.

Hmozoewvtit mecm

1. B oTnenenuun OOJNBLHUIIBI HAXOIATCS 25 OOJIbHBIX, KOTOPBHIM Bpad Ha3HAYMJI YKOJIBI JIEKAPCTBA IO
2,5 mMi1. YKOJIBI HY>KHO JIeNiaTh 3 pa3a B AeHb. B ymakoBke 16 ammyn nekapctsa o 2,5 mut. Kakoe
HaMMEHBIIICE KOJIMYECTBO YITAKOBOK HYKHO 3aKa3aTh HA OJIUH JICHb?

2. Ha pucyHke >KHpPHBIMH TOYKaMH IOKa3aHa I[CHA HUKENS Ha MOMEHT 3aKpBITHS OMpIKEBBIX
TOproB Bo Bce paboune nHU ¢ 6 mo 20 mas 2009 roga. Ilo ropu3oHTanM yKasbpIBalOTCS 4MCIa
Mecsla, M0 BepTHKAIM — IleHa TOHHbI HHMKens B josuiapax CLIA. JIns HarisgHOCTH >KHUPHbIE
TOYKH Ha PUCYHKE COCAHWHCHBLI JIMHHUEH. OHpCIleJII/ITe 10 PUCYHKY HAaMMCHBLIIYIO LICHY HUKECIA Ha
MOMEHT 3aKpbITHs TOPToB B nepuoa ¢ 7 no 15 mas (B noyutapax CIIA 3a ToHRHY).
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3. Ha xneruaToii Oymare ¢ KiieTkaMu pa3mMepoM 1 cm X 1 cM n3obpaxkeHa urypa (cMm.
pucyHok). Haligute ee ruomaab B KBaApaTHBIX CAHTUMETPAX.
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4. Ilepen Ha4yaIOM MEpPBOro Typa YEMIMOHATA I10 IIalIKaM yYaCTHUKOB pa30MBalOT Ha
WUTPOBBIE TIAPHI CITyYyalHBIM 00pa30M ¢ TTOMOIIBIO Xpebust. Beero B uemnuonare yqactByer 26
IAIIMCTOB, CPEIU KOTOPBIX 8 yyacTHUKOB U3 Poccun, B Tom uncie bopuc bapcykos. Haiinute



BEPOATHOCTH TOTO, UTO B epBoM Type bopuc bapcykos Oyner urpath ¢ KakuM-1100 MAIIICTOM

n3 Poccun?

B3| =

5. Haiiute KOpeHb ypaBHEHHs 16%7° =

6. IlepumeTp yeThIPEXyroibHUKA, ONIMCAHHOTO OKOJIO OKPY>KHOCTH, paBeH 74, 1Be ero
CTOpoHBI paBHbI 21 1 25. Haliaure 60bIIYI0 U3 OCTaBIINXCS CTOPOH.

7. Ha pucynke nzoopaxen rpaduk y = f '(X) — npousBoanoit ¢pyukuuu f(X), onpenenennoi
na uaTepBaie (—20;2). HaiiguTte konmnuectBo Touek MuauMmyma Gyrakiun f (X), mpuHaiexanmx
orpesky [-18;1].(7843)

Wy

8. B cocyn, umerommii Gpopmy KoHyca, Hamuwiu 25 MI SKUAKOCTU IO HOJOBUHBI BBICOTHI
cocyna. CKOJIBKO MMJUTWJINTPOB JKHJIKOCTH HY)KHO JIOJHTH B COCY, YTOOBI 3allOJHHUTH €ro0
JOBEpXY?

9. Boruucnuts:  log, 15 —log, E

10. BeicoTa Hax 3emiiell HOJOPOLIEHHOTO BBEPX Ms4a MEHSETCS 110
2
3aKOHY h(t) =2+ Tt —5t , Tie h — BBICOTa B MeTpax, t — BpeMs B CEKyH/Iax,
npoieameeMoMenTa 6pocka. CKOIBKO CEKYHA Msid OyJIeT HaXOAUThCS Ha BBICOTE HE MeHee 4

MeTpoB?

11. B npaBuiibHOM YETHIPEXyroJIbHOM MUpaMu/ie Bee pedpa paBHbl 32.Haiiaute miomanb
CEUYCHHS TUPAMUJIBI TFIOCKOCTHIO, TPOXOIAIIEH Yepe3 cepeIMHbI OOKOBBIX pedep.

12.W3roM mory9gaeTcs B mpoliecce Cymky BUHOrpaaa. CKONBbKO KMIOTpaMMOB BUHOTPa/Ia
notpedyeTcs A noayyeHus: 54 KuiaorpaMMoB U3I0Ma, €Clid BUHOTpaa conepxut 90% Boabl, a
U3I0M cofepkuUT 5% BoabI?

T

14. Haiinute HauMeHblee 3HaUeHHe QyHKIHN Vv = 4tgx — 4x + 8 Ha otpeske [0;7].

. 5
13. a) Pemmte ypaBuenue 4sin® x = cos(x — =m).
. 3_ 5
6) Haiinure Bce KOpHU ypaBHEHUS, IPUHAJIEKAIINE OTPE3KY [;?r; :TI].
14. B xy6e ABCDA:1B1C1D1 Bce pebpa pasubl 5. Ha ero pedbpe BB1 otmeuena touka K tak,
yro KB=3. Yepe3 Touku K u C1 miockocts o, napamienbHas npsmoit BDs.
a) Jloxkaxure, uro A1P : PB1=1:2, rae P —touka nepecedenus miockoctu o ¢ pedopom A1Bi.
6) Haiimute o0beM Oosbleit u3 AByX yactel Ky0a, Ha KOTOpPbIE OH JAETUTCS IUIOCKOCTHIO .



15. Pemte HEpaBEHCTRO:
luggi +logy(x?+ 3x —9) < logy(x? + 3x —|—§— 10)

16. K okpyxxHocTu, BniucanHo# B kBajapat ABCD, npoBeneHa kacaTeabHas, epeceKaromas
ctoponbl AB 1 AD B Toukax M u N cooTBETCTBEHHO.

a) Jlokaxxure, uto nmepumetp Tpeyroinbauka AMN paBeH cTopoHe KBajpaTa.

0) IIpssmast MN nepecekaer npsmyto CD B Touke P. B kakom otHomeHnu aenut cropony BC
npsmMasi, IpoxoJdias yepe3 Touky P u neHtp okpyxHoctu, ecnu AM: MB=1:27

17. 31 nexabps 2014 roga Anekceii B3su1 B 6anke 6902000 py06aeit B kpenut nox 12,5%
roJoBbIX. CxeMa BBIIIATHI ciienyomas — 31 nekadps Kaxa0ro cliedyromniero roja 0aHk HaquciseT
MPOLIEHTHI HA OCTABLIYIOCS CyMMY J0Jira (TO €CTh yBenu4uBaeT qoir Ha 12,5%), 3areM Anekceit
nepeBoauT B OaHk X pyouieit. Kakoii momkHa ObITh cyMmma X, 4TOOBI AJIEKCEH BBITUIATHII JI0JIT

YETHIPEMS PABHBIMU TIJIATEXaMH (TO €CTh 32 YEThIpE To/a)?

18. HaiimuTe Bce 3HAUEHUS IMapaMeTpa @, Ipy KaXIOM U3 KOTOPBIX JIF000€ YHCII0 U3
OoTpesKa 2 = x < 3 SBIIICTCA PELICHUEM YPaBHEHUS

x—a—2|+|x+a+3 =2a+5.

19. Haiinytcs nu XOTst ObI TpH IECATU3HAYHBIX YKCIIA, Aensauiuxcs Ha 11, B 3anucu
KaXXJIOTO U3 KOTOPBIX UCIOJIb30BaHbI Bce MU PHI OT 0 10 9?7
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ISBN 978-5-00023-116. — Pesxum mocrtyma: http://icdlib.nspu.ru/catalog/details/icdlib/438523/
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bA3bI IAHHDBIX,
HHDOOPMALIUMOHHO-CIIPABOYHBIE U IIOUCKOBBIE CUCTEMBI
CBOKFOJ/IHOI'O JIOCTVIIA
1. ®enepanbHbIIl HHCTUTYT MEAArOrMYECKUX U3MEPEHUI
http://fipi.ru/
2. http://mathege.ru/or/ege/Main
Ha JAaHHOM calrte MMPEACTABJIICHEI BCC IMMPOTOTHUIIBI 3a/1a4 HIKOJIBHOT'O KypCa MaTCMaTUKH.
3. http://pemyers.pd/
Ha JaHHOM calite MNpEACTAaBJICHBI BCC IIPOTOTHIIBI 3aaa4d IIKOJBHOI'0 KypCa MaTEMaTHKH.
3,[[601: MOKHO TMOTPCHUPOBATLCA B PCIICHHUU 3ada4d IMpU IMOATOTOBKEC K CAadye€ TCCTa IIO
OCTAaTOYHBIM 3HAHUAM HIKOJBHOI'O KypCa MaTECMAaTHUKH
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