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1. HosicHuTEIBLHAS 3AIIHCKA

1.1. HopmaTuBHO-ipaBoBasi 0CHOBA MPOrPaMMblI
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 deneparuny;
— 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 (Nearoruyeckas 1eaeco00pa3HocTb) M HOBU3HA MPOrpaMMbI

3HaHNE MaTeMaTHKH B COBPEMEHHOM OOIIECTBE SBISETCS HEOTHEMIIEMOW YacThIO JIMYHOU M
npoeCCHOHATBPHON JKU3HU 4YeNOBeKa W CPEICTBOM BKJIIOUEHHS B MHPOBOE COIMOKYIBTYpPHOE
npocTpaHcTBO. VIMEHHO MOATOMY 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 Ajsl CIOyLIATeNed IMOATOTOBUTEIbHBIX KYpCOB UM 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 TPHHLOUIAX OOOOLICHUS M CHCTEMAaTH3alUuH Y4eOHOro MaTepuaja II0 MaTeMaThke C y4eToM
«Crnennpukau ~ KOHTPOJIGHBIX HW3MEPHUTENBHBIX MaTepuanoB» u Ha ocHoBe «Komudukaropa
3JIEMEHTOB COZEPKaHMs M TPeOOBAaHMH K YPOBHIO MOJTOTOBKH BBITYCKHHKOB 00IIe00pa30BaTeIbHBIX
yupexaenuit s nposenenus B 2018 roay eqmHoOro rocy1apcTBEHHOTO SK3aMeHa 10 MaTEMaTHUKEY.

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

Hoeusna mporpaMMBbl 3aKJII0YaeTCs B peaM3aliy MOJIMBAPUAHTHOTO MOAXO0/A K OpraHU3aliu
00pa30BaTeNLHOTO TPOIIECCa, MCTIOIB30BAHUN CHCTEMBI B3aHMMOCBSI3aHHBIX 3aHATHH, BHICTPOCHHBIX B
JOTMYECKOW TMOCJIE0BATEIbHOCTH UM HAlpaBlIEHHBIX HA AaKTHBHU3AlMIO I103HABAaTEIbHON cdepsl
00y4aromuXxcsi TMOCPEACTBOM TNPUMEHEHHUS Pa3HOOOPA3HBIX NENarorndeckux TEXHOJIOTHA U (Gopm
paboThl, MHTErPUPYIOIIMX pa3Hble BHJbI AEATEIBHOCTH Ha OCHOBE €AMHOM TeMbl. [IpemmymiecTBo
IpeIaracMoil MporpaMMbl 3aKJII0YaeTCss B TOM, YTO HpPH OOYYEeHHH MaTeMaTHKe OCHOBHOE BHHMAaHHE
yZAeNseTcst BHIpaOOTKE yMEHHI U HABBIKOB PELICHHS MATEMATHYECKHX 3a/1a4.

1.3. HanpaBJIeHHOCTHb IPOrPaMMBl, €€ eJIb U 3a1a4H
IIpoecpamma TiperHa3HaueHaA JUId NOATOTOBKM K ETMHOMY rocyJapCTBEHHOMY 3K3aMEHY 110

MaTeMaTHKe.

OCHOBHOH yeb10 TPOrpaMMBl SIBIISIETCS POPMUPOBAHNE CUCTEMATU3UPOBAHHBIX 3HAHU,
YMEHUH 1 HaBBIKOB B 00JIACTH LIKOJIBHOTI'O Kypca MaTeMaTUKU, HEOOXOJMMBIX JJIS CJIauM IK3aMEHa.

JU1sl TOCTUKEHUS IOCTaBICHHOMU LEIN CIYXkKaT 3a0ayu:

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

- TeopeTuyeckoe 000CHOBAHUE Psiia BOPOCOB MaTeMaTUKH, KOTOPbIE B IIKOJIBLHOM Kypce ¢
HaJIIeKallel MOJIHOTOM He MOTYT OBITh PACKpBITHL, a B cojepxkanun 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 oOydaroluecs JOJKHBI 3HATh:

- OCHOBHBIE TIOHATHUS IIKOJILHOTO Kypca MaTeMaTUKH, MIPEeICTaBICHHbBIE B KOAU(PHUKATOpE
ANEMEHTOB cojiepxkanus EI'9;

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

- BBIIIOJIHATH BbIYUCICHUA,

- BBITIOJTHSATH TIpeoOpa30BaHusl AIreOpanyecKuX BhIPAKCHUH;



- peuaTh ypaBHEHHS U HEPABEHCTBA U UX CUCTEMBI;

- 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 NIPOCTEMIINE MAaTEMATUUECKUE MOJIENH;

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

Baagern:

- BJIAJIETh HaBbIKAMU PEILICHHUS 3a7a4 LIKOJIBHOTO Kypca MaTeMAaTHKHU, IPEAaratouxcs B
conepxkanuu EI'D;

- BJIaJICTh HaBBIKAMHU CAaMOCTOSITEIIBHONW PaOOTHI C IUTEPATypOM Mo MoAroToBke k EI'D.

1.5. O0mas xapakTepucTHKA MPOrpaMMbl

[Iporpamma paccumtana Ha 84 wyaca aymuTopHOoi Harpy3ku. CTpykrypa Kypca
MIpeayCMaTpPUBAET JIEKLIHUH U IPAKTUYECKUE 3aHATHUS.

Ha nexumsix packpbIBalOTCSI OCHOBHBIE TEOPETHUECKHE IIOJIOKEHUS, MPAKTHUECKUE 3aHATHS
HalpapJieHbl HA 3aKpEIUICHUE TEOPETUYECKMX 3HaHWW. Peanuzauus mnporpamMmbl IIOCTpOEHA Ha
WCIIOJIb30BAHUU AKTUBHBIX METOJIOB 00YUYEHUsI, COBMECTHOM TBOPUECKOM ACSATEIHHOCTU MPEToaaBaTest
U CIIylIaTeseu.

CrpykTypa 00pa3oBaTeIbHON MPOrpaMMbl BKJIFOYAET KOMIUIEKC Pa3eiioB:

— «AnreGpay;

— «YpaBHEHUS U HEPABEHCTBAY;

—  «DyHKUIUNY;

— «Hayayna MaremMaTnueckoro aHajiuza;

—  «l'eomerpus»;

—  «3DneMeHThl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUU BEPOSITHOCTEI.

Auredpa

[lenble umcna. CreneHb C HaTypalbHBIM IOKa3aTesleM. J[poOu, MpOLEHTHI, palloHaIbHbIE
yucia. CreneHb C 1enbiM mnoka3areneM. KopeHb n-il crenmeHM U ero cBoicTBa. CreneHb c
palMoHaIBHBIM TOKa3aTeeM U ee CcBoicTBa. CBOMCTBA CTEMEHU C JNCUCTBUTEIHHBIM IOKa3aTEIIEM.
Cunyc, KOCUHYC, TAHT€HC, KOTAHT€HC MPOU3BOJIbHOIO yria. Paanannas mepa yria. CHUHYC, KOCHHYC,
TaHTeHC, KOTaHreHc uuciaa. OCHOBHBIE TPUTOHOMETpHUUYECKHE ToXKJecTBa. DOpMyIbl NPUBEICHUS.
CuHyC, KOCHHYC, TaHI'€HC CyMMBbl U Pa3HOCTH JBYX yrioB. CHHYC M KOCHUHYC ABOWHOIO YIJIa.
Jlorapudm uucna. Jlorapudm mpousBeneHUss M HYACTHOTO, Jorapudm creneHu. JlecATUUHBIA H
HaTypaJlbHbIN Jorapudmsl, uncio e. [IpeoOpa3oBaHue BBIpaKEHUH, BKIIOYAIOMINX apU(PMETHIECKYIO
onepanuio. IIpeoOpa3oBaHue BbIpAKEHUM, BKIIOYAIONIMX  ONEpPALMI0 BO3BEACHHUS B CTENEHb.
[IpeoOpazoBanue BBIpaXECHUI, BKIIOYAOIINX KOPHH HaTypainbHOW cTemeHu. [IpeoOpa3oBaHue
TPUTOHOMETPUUECKUX  BblpakeHuil. [IpeoOpa3oBanue morapudmuueckux BblpaxkeHuil. Monayib
(aOcomroTHAs BEJIMYMHA) YUCIIA.

YpaBHeHUs1 M HEpaBEHCTBA

KBazpaTtHble ypaBHEHMS M HEpPaBEHCTBA. PalMoOHanbHbIE YpaBHEHUSI M HEPABEHCTBA.
UppanmonansHble ypaBHeHUs. Tpuronomerpuyeckue ypaBuenus. [lokazarenbHble U TorapupmMuiecKkue
YPaBHEHHUs M HEpaBEHCTBA. PaBHOCWIBHOCTh ypaBHEHHUH, cucTeM ypaBHeHMU. lIpocTeiimne cucremMsl
ypaBHEHUH C JAByMs IIepeMeHHbIMH. PelleHune cucreM YypaBHEHHH crocobamMu TMOJCTaHOBKH,
areOpanvyecKkoro CJIOXKEeHHs, BBEJICHHs] HOBBIX IepeMeHHBIX. Vcrnonb3oBaHue cBOWCTB (pyHKIMM mpu
pelIeHNN YpaBHEHUN U HepaBeHCTB. CUCTEMBI JIMHEWHBIX HEpaBEHCTB. CHCTEMBI HEPABEHCTB C OJHOU
nepeMeHHoil Metox mHTepBasioB. M300paskeHre Ha KOOPAMHATHOW IJIOCKOCTH MHOXECTBA peIleHUi
YPaBHEHHH C JByMs IIEPEMEHHBIMM M MX CHCTEM, HEPABCHCTB C ABYMs IIEPEMEHHBIMU M UX CUCTEM.
[IpumeHeHne MaTeMaTHYeCKUX METOJOB Uil PELICHUsS COJAEp)KaTeNbHBIX 3aJad M3 Pa3IndHbIX
obnacTeit HAyKW W IPaKTUKHU. MIHTepripeTalus pe3yibprara, y9eT OrpaHHYCHUM.



DOYyHKUNH

OyHKIusg, 00JacTh omnpeaeneHus (QYHKIMM W MHOXKECTBO 3HadeHW GyHkmuu. [paduk
¢ynkuuu. [IpuMeps! pyHKIMOHANTBHBIX 3aBUCHMOCTEH B pealIbHBIX IMpolieccax U siBieHusx. OOparnas
dbynaknus. 'paduk obpatHoit hyHkumu. [IpeodpazoBanus rpadukoB GyHKIHHN, TapaIeIbHBIA IEPEHOC
U CUMMETpHs TpPapHUKOB OTHOCUTEIBHO OCeHl KOoOpAWHAT. MOHOTOHHOCTH (DYHKIHI, MPOMEXYTKH
BO3pacTaHusd U yObIBaHMsA. UeTHOCTh M HedeTHOCTh (pyHKIMH. IlepHoauuHOCTP M OrpaHUYEHHOCTb
¢ynkuuit. Touku sxctpemyma. Haubonbiiee 1 HauMmenbliee 3HaueHus Gpynkiuu. Jluneiinas QyHkims,
ee rpadpuk. DyHKIMA, ONUCHIBAIOIIAA OOpPATHYK IPONOPLMOHAIBHYIO 3aBUCUMOCTb, €€ TIpaduk.
KBagpatnunas ¢ynkuus, ee rpaguk. CrenenHas (QyHKLIMs ¢ HATypajbHBIM IIOKa3aTeseM, ee rpaduk.
Tpuronomerpuueckue (ynknuu, ux rpaduku. IlokasarenbHas u norapupmudeckas (QyHKIHH, HUX
rpaduku.

Havaja MaTeMaTH4YeCKOI0 aHAJIM3a

[Tpou3BoHas, ee reOMETPUIECCKAN U (PU3NIECKUN CMBICT. YpaBHEHHE KacaTelbHOU K rpaduky
¢ynkuuu. [IponsBoaHas CyMMbl, pa3HOCTH, NPOU3BEIEHHS U YacTHOro. [Ipon3BoaHbIe 31eMEHTapHbBIX
¢yukuuil. Bropast npousBonHas u ee pusnueckuii cMpicil. [IlpruMenenne npon3BoaHON K UCCIEJOBAHUIO
¢GyHkuui M mnoctpoeHuto rpaduxos. I[IpuMeHeHMe NPOM3BOIHONW ISl HAXOXKICHHUS HAWIYYILIEro
pelieHus B IPUKIATHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMMUYECKHX, 3anadax. [lepBooOpasHbie
aneMeHTapHbIX QyHKIMHA. [IpumeHenne unrerpana B pU3MKe U TeOMETPHH.

I'eomerpus

TpeyronapHUK, mapajienorpamm, poM0, NpsIMOYroibHMK, KBajapat, Tpaneuus. OKpyXKHOCTb U
Kpyr. OKpyXHOCTb, BIUCaHHasi B TpeyrojbHUK. OKpYKHOCTb, ONMCAHHAs OKOJIO TPEYroJibHUKA.
MuoroyroinsHuk. Cymma yIJIOB BBIIYKJIOTO MHOIOYrOjbHUKA. [IpaBUiIbHbIE MHOTOYTOJIBHUKH.
Bnucannas u onucanHas — okpyxHoOcTH. llepecekaromiuecsi, napajjiesibHbIe U CKpPELIMBAIOLINECS
npsiMble, TEPHNEHAMKYISAPHOCTh MNpsAMBIX. [lapannenbHOCT NpsAMOM M IUIOCKOCTH, NPHU3HAKU H
cBoicTBa. llapannenbHOCTh IIIOCKOCTEHM, NMPU3HAKKM M CBOWCTBA. [lepneHAMKYISPHOCTH NPSIMOU M
IUIOCKOCTH, IIPU3HAKKM WU cBoMcTBa. TeopemMa o Tpex mnepneHAuKyispax. l[lepneHauKymnsipHOCTb
MJIOCKOCTeW,  mMpu3HAaKU ©  CcBoiicTBa.  [lapainenpbHoe  MPOEKTHpOBAaHHME,  HM300pakeHUE
npocTpaHcTBeHHBIX ¢uryp. [Ipusma, napamienenunen, Kky0, nupamuaa. [IpaBuiibHble MHOTOTpaHHUKH.
Ceuenus mpusMmbl, Hapauienenunena U nupamuasl. Llunuaap, konyce, cdepa, map U UX CEUCHHUS.
Bennuuna yrna, rpagycHas Mepa yrila, COOTHOLIEHME MEXAY BEIMYMHOM yria W JUIMHOM AYTH
OKPYKHOCTH. YTOJ MEXAY IPSIMBIMU B IIPOCTPAHCTBE, YrOJ MEXAY IPSIMOM M IUIOCKOCThIO. J[nmmHa
OTpe3Ka, JJOMaHOM, OKPYXHOCTH, IIEPUMETP MHOTOYrojbHHKA. PaccTosHME OT TOYKH 0 NPSAMOM, OT
TOYKH OO IIIOCKOCTHU, MCKAY MapalJICJbHBIMH MPAMBIMA W HapaJIJICIbHBIMU ITJIOCKOCTSAMM. HJ'IOHI&I[I)
TpEeyrojabHHUKa, Napajuienorpamma, tpanenuu. Ilnomane kpyra u cexropa. Ilnomann mosepxHocTen
MHOTI'OI'PpaHHUKOB U TCJI BPpAlICHHA. O0BeEMBI MHOT'OIrpaHHHUKOB U TCJI BpalllCHUA.

JlexapToBbl KOOpAWHATHI HA IUIOCKOCTU U B IPOCTPAHCTBE. BBIUMCICHUE PACCTOSAHUS MEXKIY
TOYKaMH, ypaBHeHHE cdepbl. BekTop, MOaynab BEKTOpa, PaBEHCTBO BEKTOPOB, CIIOKEHHE BEKTOPOB,
YMHOXEHHE BeKTOpa Ha uuncio. KosuMHeapHble BEKTOpBI, pa3jOXKEHHE BEKTOpa II0 JBYM
HEKOJUIMHEapHbBIM  BekTopaMm. KoMItaHapHble  BEKTOpBI, PpAa3JIOKEHHE BEKTOpa IO  TPEM
HEKOMIUIaHapHBIM BeKTOpaM. KoopanHaTel BEKTOpa, CKaISPHOE IPOU3BEIEHUE BEKTOPOB, YTOJI MEKIY
BEKTOpPaMH.

JIeMeHTbl KOMOMHATOPUKH, CTATUCTHKH ¥ TEOPHH BEPOSITHOCT i

[Toouepenubiii U OJHOBpeMEHHBIH BbIOOp. POpMyIbI YMCIAa COYETAHUN U TEPECTAHOBOK.
bunom Hprotona. TabnuuHoe u rpaduueckoe NpejncTaBieHHE JaHHBIX. UHMCIOBbIE XapaKTePHUCTUKU
pAnoB AaHHBIX. BepositHocTH coObiTHil. Vcnonb3oBaHue BEpOATHOCTENW U CTAaTUCTHKU MPHU PELICHUN
MIPUKJIAHBIX 33]1a4.

OmauyumenvHou 0cobeHHOCMbio TIPOTPAMMBI SIBIIIETCSI TO, YTO B IPOLECCE €€ pealln3aluu
(bopMHpYIOTCSl Bce HEOOXOANMBIC HABBIKH JIJISl TIOJTHOIICHHOTO PEIICHUS 3a7a4, HEKOTOPBIE U3 KOTOPBIX
0TpabaThIBAIOTCS AOMOIHUTEIHHO IO BEIOOPY 00 yUaIOIUXCSL.



1.6. IlpuHIUNBI 00y4YeHHs O MPpOrpaMMme

B kadyecTBe OCHOBHBIX IPUHIMIIOB O0YYEeHHUs 110 JAHHOM IPOrpaMMe OIpeIeJIEHbI:
— [IPpUHIOHUIT BSaHMOHeﬁCTBHH H COTPYAHHUYCCTBA,
— [OpUHOUII CIUHCTBA Pa3BUTHA, OGy‘-IGHI/ISI 1 BOCIIUTAHHUA,
— [IPUHOUII CUCTEMATUYHOCTU U TOCICAOBATCIIBHOCTH,
— [OPUHLHUN JOCTYIHOCTH;
- IMPUHIUIT HATTIAAHOCTH,
— IPHUHIUI HAYYHOCTH,
— INPUHLHMI KOMIIJIEKCHOT'O MOAX0/a.

1.7. Opranu3anuoHHO-NIeJArOrMYeCKUEe YCIOBUS Peau3alu NPorpaMmMbl

O06pa3oBarenbHbIN MPOLIECC OCYLIECTBIIAETCS Ha OCHOBE yueOHOro miiaHa, pabodeil mporpaMmmbl
U pEerJaMeHTUPYETCS PACIIUCAHUEM 3aHATUM.

Cpoku peanuszayuu npocpammel. IIporpamma peanusyercss B Te4eHHUE / MecsIeB. Y 4eOHBIN roj
HaunHAeTCs ¢ 1 okTa0ps. OOydyeHne paccuntano Ha 28 yueOHBIX He/lelb, 00IIee KOJIMYECTBO YICOHBIX
yacoB — 84.

Dopmbl peanuzayuu NPOSPAMMbL U peXCuM 3aHAMuULl. 3aHITHS PEAUTH3YIOTCS B OYHOH (opme,
MIOCPENICTBOM MPOBEICHHUS TPYIITOBBIX BUOB PAOOTHI.

[Topsimok opranu3anuu 3aHsATHH:

— PpEeXuM 3aHATUH: 1 pa3 B HEJENIO;
— TIPOAODKUTEITBHOCTH 3aHATUHN — 3 Haca.

Mamepuanvro-mexnuyeckas 6aza. 3aHATus TpoBoaaTca Ha Oasze aymutopuit AITILY,
OCHAIIIEHHBIX HEOOXOAUMBIM JJIsl OPTraHU3alUud 00pa30BaTEIILHOTO MpoIecca 000pyA0BaHUEM:

— BUJCOIPOEKTOP, MHTEPAKTUBHAS JI0CKa, IEPCOHATLHBIA KOMIBIOTEP, BBIXOJ B UHTEPHET;
— HarasgHbIe TOCOOUS U JUAAKTHUYECKHUE MaTepualbl.

Opeanuzayuu o0bpazosamenvHo2o npoyecca Ol IUY C OSPAHUYEHHBIMU BO3ZMONCHOCAMU
300p08bsi U UHBATUOOS.

OOydeHne JUIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI U  HWHBAJUAOB IO
JIOTIOJTHUTEIILHBIM  00IIe00pa30BaTEIbHBIM MPOrPaMMaM OCYIIECTBISIETCS C YYETOM OCOOCHHOCTEU
NCUXO0(U3UUECKOTO PAa3BUTHS, UHIUBUAYAIBHBIX BOSMOXKHOCTEH M COCTOSIHUS MX 37JOPOBBSI.

3aHATHA IS JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 3/I0POBBSI M1 MHBAJTUIAMHU OPTaHU3YIOTCS
COBMECTHO C JIpYTUMH CITyIIATEISAMH.

OO6pazoBaTenbpHasi JEATEIBHOCTh JIMI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI IO
JOTIOTHUTETIFHBIM 00111€00pa30BaTENbHBIM MPOTPAMMaM OCYIIECTBISETCS Ha OCHOBE JOMOTHUTEIbHBIX
00111€00pa30BaTeNbHBIX MPOTPAMM, aJIaITUPOBAHHBIX MPH HEOOXOAMMOCTHU /I OOYUYECHUS YKa3aHHBIX
T

Cpoku 00y4eHHs] 1O JIOTOJHUTEIbHBIM OOLIEpa3BUBAIOLUIMM IporpaMMmaMm JUuisl JIMI[ C
OTPAaHMYEHHBIMH BO3MOXXHOCTSIMH  37I0POBbsI W HWHBAIMIOB C YYE€TOM OCOOEHHOCTEH UX
NCUX0(U3UUECKOTO Pa3BUTHS MPU HEOOXOAUMOCTH MOTYT ObITh YBEITUYEHBI.

Ileoazocuueckue xaopvl. OOpa3zoBaTeNbHBI Tporiecc Mo 00pa3oBaTeNbHON Mporpamme
obecrieunBaeT MperojaBaTelb By3a, HMEIONIMNA COOTBETCTBYIONIYIO IOATOTOBKY IO JaHHOMY
HaIPaBIIEHUIO.

Yuebno-memoouueckoe u unghopmayuonnoe obecneuenue npozpammul. CoaepikaTesbHas
cocTapistonas 00pa3oBaTENbHON MPOrpaMMbI OTpakeHa B pabodeil mporpamme yd4eOHOTO MOJIYIs, B
KOTOPOM  OTACIBHBIM OJOKOM TIPEICTaBIE€Hbl y4eOHO-METOAWYECKHe (CIMCKM OCHOBHOM W
JIOTIOJTHUTEILHOMN JIUTepaTyphl) U HH(POPMAIMOHHBIC MaTepHUabl (CCBIIKM Ha AJIEKTPOHHBIC PECYPCHI).



1.8. Ilmanupyemble pe3yJbTaThl 00yUYeHUs

K oxxumaeMbIM pe3ynbTaTaM peaan3aliy MporpaMMbl OTHOCSTCS:
3HaHUe:
— OCHOBHBIX TOHSITHH IIKOJBHOTO Kypca MaTeMaTHKH, IIPEICTABICHHBIX B KOJU(PHUKATOPE 3IIEMEHTOB

conepxanusi EI'3;

— OCHOBHBIX METOJIOB PEIICHUS 3a/1a4 IIKOJIBHOIO Kypca MaTEMaTHKHU.
VMeHue:
—  BBINOJHSATH BBIUMCIICHUS;
—  BBINOJHATH IpeoOpa3oBaHus anreOpanvecKux BBIPAKECHUH,
— pemaTh ypaBHEHHS U HEPABEHCTBA U UX CHCTEMBI,
— CTPOUTbH U YNTATh rpaduKu GyHKIUH;
—  BBINOJHATH JIEHCTBUS C TEOMETPUUYECKUMHU (pUTrypaMu, BEKTOpaMHU U KOOPAWHATAMU;
— CTpPOWTb U UCCIIENOBATh MPOCTEUIINE MaTEMAaTHUYECKHE MO/IEIIH;
— paboTtaTrh CO CTATUCTHUYECKOM HHOpMAIINel, HAXOAUTh BEPOSITHOCTh CIIy4aifHOTO COOBITHS;
enadeHue:
—  HaBBIKAMH PELICHUS 3aja4 IIKOJIBHOTO Kypca MaTeMaTHKH, ITpeyIaralommxcs B cogepxannu EI'D;
— HaBBIKAMH CaMOCTOATEILHON pabOThI ¢ TUTEPATypoOii 1o moarotoBke k EI'D.

Memanpeomemnviv  pesyibmamom peaqu3allid TPOTPaMMBI  ABIsiETCS  (OPMHpPOBAHUE Y
ciymiatesei cToilkoil mo3HaBaTeNbHON MOTHMBALMU K OCYIIECTBICHUIO NalbHEHIEH AeITeIbHOCTH IO
OCBOCHHIO MAaTEeMAaTHKH.

1.9. ®opmbI NOABEIEHNUSI UTOTOB U ONpe/iesieHHe Pe3yJbTATHBHOCTH MPOrPaMMBbI
Pe3ynbpTaTUBHOCTD YCBOSHHS YY€OHOTO MaTepualia OTCIICKUBACTCS TOCPEICTBOM:
— cobecenoBanus,
— HpOMe)I(YTOqHOFO 1 UTOTOBOI'O TCCTI/IpOBaHI/IfL



MVHHCTEPCTBO OBPA30BAHMSI 1 HAYKW POCCUMCKOM ®EJIEPALIMA
@enepasibHOE rocysapcTBEHHOE OHOKETHOE 00pa30BaTe/IbHOE YUPEXKICHHE
BhICIIEr0 00pa3zoBaHUsI
«AnTalicKui rocy/1apCTBEHHbIH I'yMaHUTapHO-Ie1aroruyecKui

yHuBepcuteT umenu B.M. lllykmmuna»
(ATTTIY um. B.M. llykimuna)

LlenTp 10BY30BCKOH MOATOTOBKH

YTBepKIEHO YTBEPXK/ ;ifi‘}f?%f

Ha 3ace/JaHiu Y YEeHOro coBeTa Pexrop » v))} WHA)+ 0, 45 0 2N
ATTIIY um. B.M. llykmmna ’;p 9 [ ":I;:%uom
TTpoTokon Ne 2 Zﬁ AN e |

oT «26» centsiops 2017 r. «27» c H TS T S

YUYEBHBIN ILJIAH
JNTONMOJHUTEJBHOU OBPA3OBATEJIBHOMN

OBIIEPA3BUBAIONIEN ITPOTPAMMBI
«MATEMATHKA (ITOJAIOTOBKA K EI'J)»

Karteropust o0y4aromuxcs: Cpoxk obyuennsi: 01.10.2017-30.04.2018

JIuua B Bo3pacte ot 17 net

KoanuecTBo yuyeOHbIX rpynm: | Pesxxum 3ansiruii: 15.00 -17.30

KosnvecTBo yueOHbIX wacos: 84 Mecto nposeaennsi: AITTIY um. B.M. [llykmnna
COI'JTACOBAHO:

PykoBomurens LIJITT

,%// / JI.A. Pomanosa /



YUYEBHbIA IIJIAH

Ne .
w/ HaumeHoBaHue pa3jesioB y4eGHOI0 MOy Pacnpenesienne yueOHoI HArpy3Ku
¢popma
BCEro JIEKIIUH NpaKTHYecKue
KOHTPOJIs
co0eceoBaHuE
1 | AnreGpa 15 3 12
TECTHPOBAHUE
2 | YpaBHEHHs U HEpPAaBEHCTBA 36 7 29 TECTUPOBAHUE
3 | OyHKIUU 6 1 5 co0eceloBaHue
4 | Hauana MaTeMaTH4€CKOI0 aHaIN3a 6 2 4 TECTUPOBAHUE
5 | 'eomerpus 12 5 7 TECTUPOBAHUE
6 | DaeMeHTH KOMOWHATOPUKH U TEOPUH BEPOSTHOCTEH 6 1 5 TECTUPOBAHUE
HUTOr0BOE
7 | Urorosas arrecranus 3 3
TecTHPOBaHHe
BCEI'O: 84 19 65
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Ne HaumenoBanne anpeJb
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5 I'eomerpus
3 3 =

6 DneMeHTHI
KOMOMHATOPUKA U 3 3 =

TEOPUsI BEPOSITHOCTEN

IIpumeyanue: 3 — KOJI-BO Y4€OHBIX YAaCOB B HE/IEIIO;
= — y4eOHBI{ MPOIIECC HE OCYIECTBIISSTCS.
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[Iporpamma ono6peHa Ha 3acenaHuu Kadenapsl MaTeMaTuku, GU3UKH, THPOPMATUKHI
[Tpotokon Ne 1 ot «06» centsiops 2017 r.
W.o 3aBenyromieit kadeapoit [umunr I'.C.

HHOACHUTEJBHAA 3AIIUCKA

3HaHHEe MAaTEeMaTHKA B COBPEMEHHOM OOIIECTBE SBISICTCS  HEOTHEMJIEMON 4YacThIO
JUYHONM U mpodeccCHOHAIbHON JKHM3HM 4YeJIOBEKa U CPEJCTBOM BKIIOYEHHS B MHPOBOE
COLMOKYJIBTYPHOE MPOCTpAaHCTBO. IIporpamMmma 1o MareMaTWKe COCTaBlI€HA Ha OCHOBE
denepanbHOrO KOMIIOHEHTa TOCYAApCTBEHHOTO CTaHAapTa cpeaHero (MOJHOro) oOmIero

oOpa3oBaHus Ha 0a30BOM YPOBHE.
[IporpamMma BBITIOJIHSET 1BE OCHOBHBIE ()YHKIIMH.

Hngpopmayuonno-memoouueckas byHKums II03BOJISIET BCEM Y4aCTHUKAM
00pa3oBaTeNbHOTO IMpoliecca TMONYYUTh MPEACTaBICHHE O LEsIX, COACepX)aHUH, OOIIei
CTpareruu OOYYCHHS, BOCIUTAHUS ¥ Pa3BUTHs YYAINIUXCS CPEACTBAMH JIAHHOTO Y4eOHOTO
npeaMera.

Opeanuzayuonno-nianupyiowas (QyHKIHS TMpeaycMaTpuBaeT BBIICICHHE OTaIoB
o0y4eHHsl, CTPYKTypUpOBaHHE Y4eOHOrO Marepuaja, ONpPEICNICHHE €ro KOJWYCCTBEHHBIX U
KAUeCTBCHHBIX XapPaKTEPUCTUK HA KaXKJIOM W3 JTAlOB, B TOM YHCIE JUIS COJCPIKATEIHHOTO
HAIIOJIHEHUS IIPOMEKYTOYHOM aTTECTalluU 00y4aeMbIX.

Ileau M 3a1aYM MPOrPaMMBbI
Inasnas yenv 3aKII0YACTCS B MPHOOPETEHUU CUCTEMATH3UPOBAHHBIX 3HAHHMA, YMECHUH U
HAaBBIKOB, HEOOXOMMMBIX 1 caaun EI'D mo MmaremaTuke.
Ocnosnbule 3a0ayu:
- TEOpETUIECKOe 00OCHOBAHUE Psi/Ia BOIPOCOB IKOIHHONH MaTEeMAaTHKH;

- IPUBCACHUC B CUCTCMY MCTONOB PCIICHUA MATCMATUYCCKUX 3a/1a4;
- q)OpMI/IpOBaHI/IC YMCHI/Iﬁ 1 HAaBBbIKOB PCHICHUA MAaTEMAaTUUCCKHUX 3a/1a4.

Il1aHpyeMble pe3VabTAThl 00VIEeHHS
K oxxupaemMbIM pe3yapTaram peain3aiii TporpaMMbl OTHOCATCS:
3HaHUe:
— OCHOBHBIX IMOHSTUH IIKOJBHOIO Kypca MaTEMaTUKH U METOJIOB PEUICHUS 3a/1aY;
yMeHue:
— INPUMEHATH NOJYYEHHbIC 3HAHUS B IIPOLIECCE PELICHUS 3a1a4, IPEAJIOKEHHBIX B COJIEPKAHUU
EI'D no marematunke;
—  enaodenue:
— HaBbIKAMM pEIICHHUS 3aJ]ady IIKOJBHOTO Kypca MaTE€MAaTHKH, TMPEIararmlnxcs B
coaepxkanuu EI'D.

Cpoku peajiM3aluMy NpOrpamMmbl
[IporpamMma peanuzyercsi B TeUeHHE 7 MECSIIEB.
OO0ydenne paccuuTaHo Ha 28 y4eOHBIX HeJelNb, 00IIee KOJTUIeCTBO YIeOHBIX YacoB — 84.

PopmMbl peaTu3anuy NPOrpaMMbl U PeKUM 3aHATHI
dopMa MpoBEACHUS 3aHIATUI — IPYIIIIOBAs.
ITopsimok opraHu3anuy 3aHATHH:
— peXuM 3aHATHN: 1 pa3 B Heneno;
— TPOJOJDKUTENBHOCTB 3aHATHH — 3 ak. yaca.




YyeOHo-TeMaTHYECCKHI NJIAH 3aHATHI

Ne
n/n

HauMenoBanue
pasnena

Conep:xkanue

Ko..
4acoB

Anrebpa

Lenpie umcna. CreneHb ¢ HaTypaJbHBIM IIOKA3aTEJIEM.
Jpobwu, poLeHTkI, paroHanbHbIe yrcia. CTENeHb C MeTbIM
nokasareneM. KopeHb n-i CTeNeHM M €ro CBOMCTBA.
CreneHp C palMOHaJbHBIM II0Ka3aTeleM U €€ CBOMCTBA.
CBolicTBa CTENEHM C JICMCTBUTEJBHBIM ITOKA3aTEJIEM.
Cunyc, KOCHHYC, TAHT€HC, KOTAHIE€HC ITPOU3BOJIBHOTO YTJIa.
Pannannas mepa yria. CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC
yucia. OCHOBHBIE  TPUTOHOMETPUYECKHE  TOXKJECTBA.
®opmyibl npuseaeHus. CUHYC, KOCUHYC, TAHT€HC CYMMBI U
pazHocTU ABYX yrjioB. CHHYC M KOCHUHYC JBOMHOTO yrJa.
Jlorapudm uucna. Jlorapudm mnpousBeneHUS U YACTHOTO,
norapum  cremeHu.  JIeCATUYHBIH W HATypaJIbHBIN
norapudmsl, uyucino e. IIpeoOpazoBaHue BBIpAKEHUI,
BKJIFOUAIOLIUX apu(METHYECKYIO OIeparuIo.
[IpeoOpazoBanre BbIpaKEHUH, BKIIOYAIOIIUX  OINEPaIHI0
BO3BeJeHUS B creneHb. [IpeoOpa3oBaHue BBIpAXKEHUH,
BKJIFOYAIOLIUX KOpHU HaTypajlbHOMI CTEIEHHU.
[IpeoOpazoBanre TPUTOHOMETPHUUECKUX BBIPKCHHIA.
[IpeoOpa3zoBanue norapupMuyeckux BbIpaxeHHH. Moaynb
(abconroTHas BeIMYMHA) YHUCIIA.

15

YpaBHeHus u
HEpaBEHCTBA

KBanmpaTHble ypaBHEHUS M HEpPAaBEHCTBA. PalMOHAJIbHBIC
ypaBHEHUsT U HepaBeHCTBA. MppanuoHanbHblE ypaBHEHWS.
Tpuronomerpuueckue ypaBHeHus. [lokaszarenpHble U
JorapupmMuyecKue ypaBHEHUS u HEPAaBEHCTBA.
PaBHOCHIIBHOCTB YpaBHEHUH, CUCTEM  YpPaBHEHMII.
IIpocreiilne cUCTEMBl YPaBHEHHUN C ABYMS IEPEMEHHBIMU.
Pemenue cucreM ypaBHEHUH croco0aMu TMOACTAaHOBKH,
anreOpanyecKkoro CII0KEHUs, BBEJICHHUS HOBBIX NTEPEMEHHBIX.
Hcnonp3oBaHne  CBOWCTB  (QYHKIMH  IpU  pelIEHUU
ypaBHEHHH M  HepaBeHCTB. (CHcTeMsl JIMHENHBIX
HepaBeHCTB. CHCTeMBl HEPaBEHCTB C OJIHOM IEpEMEHHOMU
Meton wuHTepBanoB. M3o0pakeHHMe Ha KOOpAMHATHOM
IUIOCKOCTM MHOXECTBA PEIIECHUH YpPAaBHEHUN C JByMs
NIEPEMEHHBIMU M HMX  CHCTEM, HEPABEHCTB C JABYMs
IIEPEMEHHBIMU U UX cHCTeM. [[pumMeHneHne maTeMaTHYeCKuX
METONOB Ul pEUICHUS COJEP)KATENIbHbIX 3aJad U3
pa3IMyYHbIX 00jacTeil Hayku M mpakTuku. MHTepnperanus
pe3ynbTaTa, y4eT OrpaHU4YCHU.

36




OyHKIUU

@OyHKIMA, 00MacTh omnpesesieHnss (QYHKIHH U MHOXKECTBO
3HaueHud  ¢ysxknun. I'paduxk  ¢ynkumu.  [Ipumepst
(GyHKIIMOHAJIBHBIX 3aBUCUMOCTEH B peallbHbIX MpoIleccax U
sapneansax. OOparnas  ¢ynkumsa. ['papux  oOpatHOU
GyHKIHH. [IpeobpazoBanms rpadukoB byHKIHH,
napajyieNibHBld  MEPEeHOC W CUMMeTpHust  rpadukoB
OTHOCHUTEJIBHO Ocell KoopAuHAT. MOHOTOHHOCTh (DYHKIIMIA,
NPOMEXYTKH BO3pacTaHusi W yObiBaHusA. YeTHOCTh U
HEYETHOCTh (GyHKIMH. [lepHoauYHOCT, U OrpaHUYEHHOCTh
¢ynkuunii. Touku sxcTpemyma. HanbomnpIiiee 1 HauMeHbIee
3HaueHus: (QyHKuW. JluHeWHas ¢yHKIUS, ee Tpaduk.
@OyHKIMs, OMUCHIBAIOMAsi OOpPaTHYIO MPOMOPIHOHAIBHYIO
3aBUCUMOCTb, ee rpaduk. Ksaapatuunas Qynkuus, ee
rpa¢uk. CreneHHas QyHKIHS C HATypaJbHBIM MTOKa3aTeJeM,
ee rpaduk. Tpuronomerpudeckue (GpyHKUIUU, UX Tpaduxu.
[TokazarenbHas u norapupmMudeckas GyHKINU, UX TPaPUKH.

Hauana
MaTEMATHYECKOT'O
agajn3a

[Tpon3BonHas, ee TEOMETPUYECKHA M (PU3MUECKUH CMBICIL
VYpaBHeHue ~ KacaTenpHOM K Tpaduky  QyHKUUU.
IIpou3BoaHast CyMMBI, pa3HOCTH, IIPOM3BENECHHS U YaCTHOTO.
[IpousBogHbIE 3JI€EMEHTapHBIX GbyHKIHi. Bropas
MpOW3BOMHAS H e¢ (Qu3nYecKkuit cmbici. [IpuMeHeHue
MPOU3BOJHON K HCCIEAOBaHUIO (YHKIUN U TMOCTPOCHHUIO
rpadukoB. IlpuMeHeHHE NPOM3BOAHON IS HAXOXKICHUS
HaWjay4yllero pewmeHus B MPUKIAJHBIX, B TOM YHCIE
COLIMAJIbHO-3KOHOMMYECKUX, 3agadax. llepBooOpa3Hbie
aneMeHTapHbIX QyHkuuii. [Ipumenenne unterpana B pusuke
Y TEOMETPUMU.

I'eomerpus

TpeyroiabHUK, HapanaenorpaMMm, poMO, HPSIMOYTOJBHUK,
kBazapar, Tpamneuus. OKpyKHOCTb U Kpyr. OKpYXKHOCTb,
BIIMNCAHHAs B TPEYrojabHUK. OKPYKHOCTb, ONIMCAHHAs OKOJIO
TpeyrojabHuka. MHoroyroisHuk. Cymma yrjioB BBITYKJIOTO

MHOT'OYTOJIbHHUKA. [IpaBunbHbBIE MHOTOYTOJTbHUKH.
Brnucannas u onmcanHas okpyxHocTH. [lepecekaromiuecs,
napasuieNbHbIe u CKpeLIMBaIOIINeCcs MpsIMBIE,

NEePNEHAUKYISIPHOCTh NpAMBIX. [lapamiensHOCTs MpsAMON U
IJIOCKOCTH, IpU3HAKU U  cBoWcrBa. [lapamienbHOCTB
IJIOCKOCTEM, MPU3HAKU U CBOWCTBA. llepnenauKyIspHOCTD
IpsIMOM M IUIOCKOCTH, NPU3HAKU U CBOMCTBA. TeopeMma o
Tpex NepneHanuKyisapax. [lepnennKynspHOCTh IIOCKOCTEN,
IpU3HAKU U cBoMWcTBa. llapamnenbHoe NPOEKTUpPOBAHUE,
n300pakeHHue  NpOCTpaHCTBEeHHBIX  Quryp.  I[lpusma,
napajuleIenuIes, KYyO, ApaMua. IIpaBunbHbBIE
MHOrorpaHHuky. CedeHus NpU3MBI, NapajulesIeNUNena u
nupamuabl. Lunuanap, xonye, chepa, map U UX CEUCHHUS.
Benmnuuna yrma, rpagycHas Mepa yria, COOTHOIIEHUE
MEXy BEIIMYMHOM yria v JUIMHOW JyTd OKPYKHOCTH. YTOII
MEXIYy MPSMBIMH B IIPOCTPAHCTBE, YrOJ MEXIY NPSAMOU U
IJIOCKOCTBIO. JIIMHA OTpe3ka, JIOMaHOM, OKPY>KHOCTH,
IIEpUMETP MHOTOYrOJIbHUKA. PaccTossHME OT TOYKHM 110
IPsIMOM, OT TOYKHU O IUIOCKOCTH, MEXIY Iapajule]IbHbBIMU
OpSAMBIMU M TapaJUIENbHBIMM  IUIOCKOCTSAMH. [lnmomans
TPEYroJIbHUKA, Iapajuieaorpamma, Tpaneuuu. Ilnomans
Kpyra u cektopa. [lnomann noBepxHoCTE MHOTOTPaHHUKOB

12




u ten BpaumeHusa. OObeMbl MHOTOTPAaHHUKOB M Tel
BpamieHus. JlekapToBbl KOOpPAMHATHI HAa IUIOCKOCTH M B
IPOCTpaHCTBE. BbIUnCIIEHHE PACCTOSHUS MEXIY TOYKaMH,
ypaBHeHHE cdepbl. BekTop, MOAynb BEKTOpa, paBEHCTBO
BEKTOPOB, CJI0XEHHUE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha
yrcio. KoimmHeapHble BEKTOPHI, Pa3IoKEHHE BEKTOpa I10
JByM  HEKOJUIMHEapHbIM  BekTropaM.  KomiulanapHble
BEKTOPBI, Pa3IoKEHUE BEKTOpa MO TPEM HEKOMILIAaHAPHBIM
BekTopaM. KoopauHaTsl BeKTOpa, CKaJIsIpHOE ITPOU3BEICHNE
BEKTOPOB, YTOJ MKy BEKTOPAMHU

DJIEeMEHTBI [ToouepenHbIii 1 OTHOBPEMEHHBIM BBIOOP. DOPMYIIBI YKCTIa

KOMOWHATOPUKH, coyeraHuil u nepectaHoBoK. bunom Herotona. Tabnaumunoe u

CTaTUCTUKU rpaduyeckoe  TPEACTaBICHHWE  JAHHBIX.  YuCIOBBIE 6

TEOPUH XapaKTEPUCTUKU PSOB JAaHHBIX. BeposTHOCTH COOBITUH.

BEPOATHOCTEH Hcnonp30BaHne BEPOATHOCTEH U CTATUCTUKU MPU PELICHUU

MPUKIIAIHBIX 3a]1a4.

Hrorosoe 3anstue TectupoBanue 3

84

Bcero:




@opMbI ATTECTAIIMH 1 OlIEHOUYHbIE MAaTEePHAJIbI

OcHoBHO# (HOPMOI TOABEACHUS UTOTOB SIBISIETCS TECTHPOBAHUE.

Mamepuanvt mecmuposanus

3anauu C4

1.  Bboxossie ctoponsl KL u MN tpaneunn KLMN pasnbl 10 u 26 cooTBeTcTBEHHO. OTpE30K,
COCMHSIONINNA CepeIMHbl AUaroHaieu, papeH 12, cpennsis auHus Tpaneuuu paBHa 24. [Ipsmvbie
KL u MN nepecekatotcst B Touke A. Haliqute pannyc okpy>XKHOCTH, BIIMCAHHON B TPEYTOJIbHUK
ALM. (2 unu 6)

2. llpomomxenue Ouccektpuchi CD HepaBHOOeapeHHoro TpeyroibHuka ABC mepecekaet
OKPYXKHOCTh, OMHUCAHHYIO OKOJIO 3TOTO TpeyroyibHHKa, B Touke E. OKpyXHOCTb, OnucaHHas
okono TpeyronbHuka ADE, mepecekaer mpsimyto AC B Touke F, oTnmuuHoii ot A. Haiinure

pamuyc OKpY>KHOCTH, onrucanHon okoiio TpeyroibHuka ABC, ecnu AC = 8, AF = 3, yron BAC

11 5
asen 45°. | == wwm —
b (ﬁ ﬁj

3. Vron C tpeyromsauka ABC pasen 30°, D — omimumas oT A Touka IepecedeHus

OKpYXHOCTEH, MOCTpoeHHbIX Ha cTopoHax AB u AC kak Ha naumamerpax. M3BecTHO, 4TO

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

4. Ha npsamoii, conepxameit mennany AD npsimoyronbHoro tpeyronsHuka ABC ¢ mpsiMbiM
yrmom C, B3sata Touka E, ynmanennas oT BepmmHBI A Ha paccrosinue, paBHoe 4. Haiinure
wiomaap Tpeyroasuuka BCE, eciiu BC =6, AC =4. (2,4 uau 21,6)

S. [Tnomans Tpaneunu ABCD pasna 135. /lnaronanu nepecekatorcs B Touke O. OTpesky,
coenuHstomue cepeauny P ocaoBanusa AD c BepmmHamu B u C, nepecekarorcs ¢ 1uaroHaasiMu
Tpaneuuu B Toukax M u N. Haiinure nminomans tpeyroiasauka MON, ecnu oHO U3 OCHOBaHUMN
Tparenuu BaBoe 0osbiie apyroro. (15/4 uau 12/5)

6. Jan Tpeyronsauk ABC co croponamu AB = 15, AC = 9 u BC = 12. Ha ctopone BC
B3siTa Touka D, a Ha cropone AD — Touka O, npuuem CD =4 u AO = 30D. OxpyxHOCTb ¢
nentpoM O npoxoaut yepes Touky C. Haitnure paccrosaue ot Touku C 10 TOYKHU MEpecedeHus
3TOH OKPYKHOCTH ¢ ipsimoit AB. (7,5 unu 7,2)

7. Han tpeyronsauk ABC. Touka E Ha mpsimoit AC BeiOpaHa Tak, 4to TpeyroibHUK ABE,

IUIOIAAb KOTOpPOro paBHa 14, - paBHOOenpeHHbIi ¢ ocHoBaHueM AE u Boicotoit BD. Haiinure
24
wiomane Tpeyronbauka ABC, ecnu usBectHo, uto ZABE = /CBD=a u tga = 7 (25 unu

39).



8. Touka M nexur Ha orpeske AB. Ha oxpyxnoctu c¢ aumamerpom AB B3sata Touka C,

yaaiienHast oT Touek A, M u B nHa paccrostnus 20, 14 u 15 coorBerctBeHHO. HaliquTe mimomaas
TpeyroasaHuka BMC. (54 + 12\/E)

9. [Jan npsamoyronbsnblii TpeyroibHuk ABC ¢ xkatetamu AC = 15 u BC = 8. C uentpom B
BepirHe B mpoBeneHa okpyxHocTh S pagauyca 17. Haliqute paanyc oKpy>KHOCTH, BIUCAHHOH B

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

10. TIpsimas, mepHeHIUKYJSpHAs TUIOTEHY3€ NPSMOYTOJILHOTO TPEYroJbHHKA, OTCEKaeT OT
HEro YeTHIPEXYyroJbHUK, B KOTOPBIH MOXKHO BIIMCaTh OKpPYXHOCTh. Haiinure pannyc
OKPYKHOCTH, €CJIM OTPE30K 3TOM MPSIMOM, 3aKIIOUYCHHBIM BHYTPH TpeyrojibHUKa, paBeH 40, a
OTHOUICHUE KaTETOB TPEYroybHUKA paBHO 15/8. (25 wiu 32)

¥Yribl B IPOCTPAHCTBE

1. B xybe ABCDAB,C,D, touku E u F - cepenunnl pebep AB,u BC,, coorBeTcTBEHHO.

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

2. B npaBunbnoii Tpeyronsnoii npusme ABCA, B,C,, Bce pebpa xoropoii pasubl 1, Haiinute

KocuHyc yria mexay npsimeiva AB; 1 BC, . (%)

3. Ctopona ocHoBaHus npaBuibHOi TpeyronbHoit nmpusmel ABCA, B,C, pasna 8. Bricora s10it

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

4. B ocnopanun npsmoii npusmel ABCA B,C, nexur paBHoGenpeHHbIl MpAMOyTonbHbIi

tpeyroneHuk ABC c¢ rumorenysoit AB , paBHOM 8+/2 . Bricota 1ot npu3Mbl paBHa 6. Haiinute

yroi mexay npsimeivu AC, u CB, . [arccos %)

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

6. B xyoe ABCDA B,C,D, naiinure Tanrenc yrina mexay npsmoit AA, u miockocteio BC,D .

)

7. B npasmibHoii Tpeyroasnoit npusme ABCA, B, C,, Bce peGpa kotopoii pasnsl 1, Touka D -

w )

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



8. OcnoBanne mmpamuasl DABC paBHOOenpennbiii Tpeyrosbhuk ABC, B koTopom

AB = BC =13,AC =24. Pebpo DB mnepneHauKkyjIspHO IMJIOCKOCTH OCHOBaHMS MU paBHO 20.

Haiinure Tanrenc nqeyrpannoro yria mnpu peope AC . (4)

9. B npsmoyronsuom napamnenenunene ABCDAB,C D, , y xoroporo AB =4,BC =6,CC, =4
3V2 J

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

10. B HPSIMOYTOJIEHOM napasuiesernurnese ABCDABC,D, W3BECTHBI

peopam AB =8,AD =6,CC, =5. Haiigure yron wmexnay miockoctssmu BDD, u ADB,.

(arctg ﬁ]
25)

PaccTosiHus B NIpOoCTPAHCTBE

1. Pebpa nmpaBuiabHON 4eTHIPEXYroybHOM Ipu3Mbl paBHbl 1, 4 u 4. Haiinure paccrosiHue ot
BEPIIMHBI JI0 IEHTPAa OCHOBAHHS MPU3MBI, HE COJIEPIKALIETO 3Ty BEPLIUHY. (3)

2. B mpasunbnoii mectuyronsnoii npusme ABCDEFA, B,C,D,E F,, Bce pebpa xoropoii
paBHBI 1, HaliUTe paccTosHUE MeXay Toukamu A u E; . (2)

3. B npasunsnoii tpeyronsnoii npusme ABCA,B,C, Bricora paBha 2, cropona ocHOBaHMS
pasHa 1. Haiinute paccrostaue ot Toukn B, mo mpsamoii AC, . (8)

4., Ocnopanue mnpsamoii npusmet ABCDABCD, - pom6 ABCD, B koTopom
AB =10, AC = 6+/7 . BokoBoe pebpo AA paBHO 3+/21. Haiizgnre paccTosiHUe OT BEepIIMHBI B
1o npamoit AC, . (8)

5. B npaBusibHO# deThipexyroibpHoi mupamuge SABCD cropona ocHoBaHus paBHa 1, G0KOBOE

J6

pebpo paBHO 73 Haiinure paccrosiaue ot Touku C g0 mpsimoii SA. [?}

6. Pepo xyoa ABCDABC,D, pasno /3. Haiizure paccrosmne or Bepumubl C 10
miockoctn BDC, . (1)
7. lan npaBunbHbIA TeTpasdap ABCD c¢ peGpom V6 . Haiiure paccTosiHUE OT BepIIMHBI A 710

miockoctn BDC . (2)

8. B mpaBuibHO# ueTbipexyronpHoi nupamuge PABCD ¢ Beprumuoii P ctopoHa ocHoBaHwus

paBHa 3, BeicoTa 2. Haitnute paccrosiaue ot Bepumabl A 1o rpanu PCD. (2,4)



9. B enqunnunom xkyoe ABCDAB,C D, maiimure paccrosnue mexmy npsmeiva ABu AC,.

V3
3
10. B nupamune DABC wu3zBectHbl aiunbl pedep: AB = AC = DB =DC =10,BC = DA=12.
Haiinure paccrosnue mexay npsimbimu DA u BC . (Zﬁ )

Bapuanr 1
1. I'opojickoii OGr0KEeT cocTaBisieT 45 MIIH. p., @ PacXoJbl HAa OJIHY U3 €r0 CTaTei COCTaBHIU
2,5% . Cxonbko pyOJieli moTpayeHo Ha 3Ty CTaThio Oropkera’?

1)5625000 p. 2)562.,5 p. 3)50625000 p. 4) 562500 p.
2. Hepeﬂ npeacCTaBjICHUCM B LUPK I IPOAAKH 6BIJ'IO 3aroTOBJICHO HCKOTOPOC KOJIHUYCCTBO

BO3AYLIHBIX ITAaPUKOB. Hepen HadaJloOM NOpCACTaBJICHUSA OBLIO HpOIIaHOg BCCX BO3AYIIHBIX

IIIApUKOB, a B aHTpakTe — eme 12 mryku. [locne sToro ocranace TpeTh Beex mapukoB. CKOJIBKO
IIaPUKOB OBLIO EPBOHAYAIILHO?

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

3. COeperaTenbHbI OaHK HAYKMCIIIET HA CpOUHBIA BKIa 20% TroaoBbIX. BKIIauuk mMoioxui1 Ha
cuet 800 p. Kakas cymma Oyner Ha 3TOM cueTe 4epe3 roj, €Ciu HUKAKUX OTNEpPaIfii CO CUETOM
IpOBOJUTHCA HE OyneT?

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

4. Ha cuer B OaHKe, 10X0/] 10 KOTOpoMy cocTaBiisieT 15% ronosbix, BHECTU 24 ThIC. p. CKOJIBKO
TeICAY pyOsielt OyneT Ha 3TOM cyeTe 4Yepe3 roJl, €ClAM HUKAaKUX OIepaluidl co CYeTOM
MIPOBOAMTHCS HE OyaeT?

5. Kakas cymma (B py0ssix) OyneT mpocTaBiieHa B KACCOBOM Y€Ke, €ClIM CTOMMOCTh ToBapa 520
p., ¥ TIOKYTIaTeJb OTUTAYMBAET €T0 MO JUCKOHTHOM KapTe ¢ 5%-HOW CKUAKOM?

6. ToBap Ha pacnponaxe yunenwtn Ha 20%, mpu 5ToM OH cTan cTouTh 680 p. CKOIBKO CTOMI
TOBAp /10 PaCTIPOTaKH?

1) 136p. 2)8l6p. 3)700p. 4)850p.

7. TocynapctBy npuHajuiexkut 60% akuuil npennpusTus, OCTaJbHbIE AKIMU HPUHAAIEKAT
yacTHBIM JuuaMm. OO6mas npuObUIb NPEeANnpUsTHs TOCTE YIUIaThl HAJIOrOB 3a TOJ COCTaBMJIA
40 miH. p.. Kakas cymma 13 ool mpuObUIN JOJKHA MOWTH HA BBIIJIATY YAaCTHBIM aKLIMOHEpaM?
1)400000 p. 2)16000000 p. 3)24000000 p. 4) 100000000 p.

8. AKUMM TpeAnpHsTHsS paclpeieseHbl MeXJy TIOoCyJapCTBOM M YacTHBIMH JIMIIAMU B
otHomieHuu 3:5. OOmas npuOBUIE NPEINPUSITHS IOCNIE YIJIAaThl HAJIOrOB 3a IOJl COCTaBMJIA
32 muH. p. Kakast cymma 13 3T0ii mpuOBLIM JODKHA MTONTH Ha BBITUIATY YaCTHBIM aKI[MOHEepam?
1)4000000 p. 2) 12000000 p. ) 20000000 p. 4) 6400000 p.

9. Ha moct mpencenaTens MIKOJIBHOIO COBETa MPETEHIOBAIM JBa KaHAWAaTa. B roixocoBanuu
npuHsM ydactue 120 genoek. ['omoca Mexy KaHaugaTaMu paclpeiesINCh B OTHOILIEHUN
3:5. CKOJIBKO TOJI0COB MOTYYHII TOOETUTENH?

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

10. YUncno XBOMHBIX JIepeBbEB B MapKe OTHOCUTCA K YHCIY JUCTBEHHBIX Kak 1:4. CKOJBKO
MIPOLIEHTOB JIEPEBHEB B MApKE COCTABIISAIOT JTUCTBEHHBIE?



Bapuanr 2

1. OT toMa 10 a4 MOKHO JI0€XaTh Ha aBToO0yce, Ha IEKTPUUYKE WM Ha MapLUIpyTHOM Takcu. B
TaOJMIle IIOKa3aHO BpeMs, KOTOPOE HY)KHO 3aTpaTUTh Ha Kaxiabplid yuyacTok mnytu. Kaxoe
HauMeHbIIee Bpems norpedyercst Ha gopory? OTBET AaiiTe B 4acax.

1 2 3
Or oma 0 Or OCTaHOBKH
AOME A ABTOOYC B
aBTOOYCHOM aBTOOYyCa
ABTOOYCOM yTU:
CTaHITMH— M0 Ja4d  TEIIKOM
24]5muH.
15MuH. SMUH.

Ot oMa 0
A A OnekTpuuka B|OT  CTaHIUMU [0

. |cTaHIIUHN
DIIEKTPUYUKOU . MyTH: nayn
JKEJIE3HOU
1u45MuH. nerkoM 20MuH.
noporu— 25MHUH.
Ot OCTaHOBKHU

Or gomMa IO
MapuipyTHbIM |[OCTAHOBKH

TaKCH MapIIpyTHOTO
TaKCu— 25MHUH.

MapuipyTHOE  [MapLIPyTHOI'O
TaKCU B JIOPOTeE:(TaKCH

1435MuH. 10 Ja4W  IIEITKOM
40MuH.

2. Cembs U3 TpeX 4eNoBeK IIaHupyer noexarb u3 Cankr-IlerepOypra B Bonorny. MoxxHo exarb
IOE3JI0M, a MO>KHO — Ha CBOEM MamuHe. bujier Ha 1oes3j Ha OJHOro 4eioBeka ctout 770
py6ueii. ABToMmoOuns pacxoayet 11 nutpoB 6ensuna Ha 100 KHMIOMETPOB MyTH, PACCTOSHUE 11O
miocce paBHo 700 kM, a nieHa OeH3uHa paBHa 19,5 py6usa 3a nutp. Ckosibko py0OJaei mpuaercs
3araaTUTh 32 HauboJ1ee JelmeBYIo MOe3KY Ha TPOuX?

3. Ina toro, 4toObl CBSI3aTh CBUTEP, X03sdike HYXHO 900 rpaMMOB LIEpCTH CHHETO IIBETA.
MOo’kHO KyNUTh CHHIOIO TpsKy 1o 1eHe 70 py6uneit 3a 100 1, a MOXHO KYIUTh HEOKPAIIEHHYIO
npsoKy no 1ene 60 pyosneit 3a 100 r u okpacuts ee. OnuH nmakeTuk Kpacku ctouT 50 pyOrei u
paccuntan Ha okpacky 300 r npspku. Kakoit BapuaHT mokynku Aemenje? B oTBeT HamuiumTe,
CKOJIBKO py0.J1eif OyJeT CTOUTH 3Ta MOKYIIKA.

4. Tlpum CTpPOUTENBCTBE CEJIIBCKOTO JO0Ma MOXHO MCIOJIb30BaTh OJWH U3 JBYX THUIIOB
dbyHIaMeHTa: KaMeHHBIH Win OeToHHBIA. [ kameHHOro (yHAameHTa HEoO0XOauMO 9 TOHH
MPUPOTHOTO KaMHS U 9 MemKOB 1eMeHTa. [[ns 6eToHHOro (yHIaMeHTa HEOOXOJMMO 7 TOHH
meOHs u 50 memkoB 1iemenTa. ToHHa kaMHs ctouT 1600 pyOneit, mebens ctout 780 pyOueii 3a
TOHHY, a MemoK neMmeHTa ctouT 230 pyoneit. Ckonpko pyOJieil OyAeT CTOUTH Martepuan s
dbyHIaMeHTa, eciu BeIOpaTh Haubo1ee AemeBblii BapuaHT?

5. CTpouTenpHbIN MOAPSITYMK TUIAHUPYET KYIUTh 5 TOHH OOJHMIIOBOYHOI'O KUPIHUYA Y OJHOTO U3
TPEX IMOCTAaBUIUKOB. Bec OJHOI'O KHpIIMYa 5 KT. HGHBI U YyCJIOBHA OOCTAaBKW IIPUBCIACHLI B
tabmuie. Bo ckonbko py0.aeii o6oiizercs HanGoee AemieBbIi BapUaHT MOKYIKH?

Ilena
CTOoNMOCTD

KHpIU4a
ITocTaBImIMK (py® 3anOCTaBKn CrnenuajbHble YCJI0BUSA

) (py6.)
A 17 7000 Her

Ecim cromMmocTe 3aka3za BEBIIIE

b 18 6000 50000 py0., mtocTaBka O6ecrIaTHO
B 19 5000 IIpu 3akaze ceoime 60000 pyo.

IocTaBKa co CKuakou 50%.



6. KinmeHT xoder apeHI0BaTh aBTOMOOWIb HAa JIBOE CYTOK Ul IMOE3JKU HPOTSKEHHOCTBIO
1000 kM. B Tabnuiie npuBeaeHbl XapaKTEPUCTUKH TPEX aBTOMOOWIIEH U CTOMMOCTb UX apeH/Ibl.
[ToMumo apeHabl KIUEHT 00s3aH OIJIATUTh TOILIMBO JJIi aBTOMOOMIIA Ha BCIO moe3aky. Kakyro
CyMMy B PYOJISIX 3aIJIaTUT KJIMEHT 32 apeHay M TOIUIMBO, €CIU BBIOEPET caMblii JemeBblii
BapHUaHT?

Pacxoax TomsimBa ApeHaHasi 1mJiara

ABTOMOOMIL Tomamso (1 Ha 100 Km) (py6. 3a 1 cyTkH)

A JuzensHoe 7 3700
b benzun 10 3200
B l'a3 14 3200

Ilena mu3enpHOTO TorIMBAa — 19 pyOmeit 3a autp, OeH3uHa — 22 pyOas 3a JUTp, raza —
14 pyGuneii 3a nutp.

7. TenedonHast KOMIaHHUS MPEJOCTABIISECT HA BEIOOP TPU TapH(PHBIX IUIAHA.

AOoHeHTCKas IInata 3a 1 MuHYTY
njiara pa3rosopa

«IToBpeMeHHBII» 135 py6. B Mmecsar 0,3 pyO.

Tapudubiii nu1an

0,28 py6. 3a 1 muH.
Cepx 450muH. B
MecCsL.

S pyo. 3a

«KoMOMHUPOBAHHEBII
p 450 muH. B Mecsn

«be3mMMUTHBIN 380 py0. B Mmecsrr -

AGoHEHT BbIOpan Hanbo1ee JeneBblil TApUQPHBIN JIaH UCXO/S U3 MPEANOI0KEHHS, YTO
o011as IIUTEIbHOCTh TeNe(OHHBIX pa3roBopo coctarisieT 700 munyT B Mecsl. Kakyio cymmy
OH JIOJDKEH 3aIUIaTUTh 3a MECsL, €ClIM 00las UIMTEIBHOCTh pPa3rOBOPOB B 3TOM Mecslle
neiicrButensHo Oyzaet paBHa 700 munytam? OTBeET faiite B pyoJIsix.

8. B Tabnauue nanbl Tapudsl Ha yciayrd Tpex ¢(upm Takcu. llpeamonaraercss moesaka

qutenbHocThio 40 MuHyT. HyXHO BBIOpaTh QupMy, B KOTOpOH 3aka3 OyAeT CTOMTH AelleBJie
Bcero. Ckonpko py0Jiei OyIeT CTOUTh 3TOT 3aKa3?

Croumoctb 1 MUHYTBI

Ipoaxo/KkUTEIBLHO
Bepx
®upma Ilopgaua CThb M CTOMMOCTD
. MPOJ0TAKNTEIHLHOCTH
TaKCH MallMHbl  MHHUMAJbHOI N
MHHUMAJIbHOI
Moe31K1
noe3aku (B pyo.)
A 250 pyO. Her 12
20 muH. —
becruaTHO 400 py6. 16
B 120 py®. 5 muH. — 100 py6. 13

*Ecnum moe3ika mpo10JpKaeTesi MEHbBIIE YKa3aHHOTO BPEMEHH, OHA OTUTAYMBAETCS IO CTOMMOCTH
MUHUMAaJILHON OE3IKH.

9. Jlnst tpanciopTrpoBKkH 42 TOHH rpy3a Ha 1100 KM MOXHO BOCITOJIB30BAThCS yCIAyraMHu OJTHOM
u3 Tpex (pupm-nepeBo3ynKkoB. CTOMMOCTh MEPEBO3KU U TPY30MOABEMHOCTh aBTOMOOMIICH NSt
KaKJIOTO TIepeBO3YMKa ykazaHa B TaOsmie. CKolnbKO pyOJel MmpuaeTcs 3aliaTUTh 3a CaMylo
AelIeBYI0 TIEPEBO3KY?



Croumocthb nepeso3ku I'pyzonoabeMHOCTH

IlepeBo34uK OJHUM aBTOMOOWJIEM AaBTOMOOH e
(pyo0. Ha 100 xkm) (TOHH)

A 3200 3,5

b 4100 5

B 9500 12

B 120 2,4

10. I;1s ocTeKIeHUsT My3€HHBIX BUTPUH TpeOyeTcCs 3aKa3aTh 28 OJJMHAKOBBIX CTEKOJ B OJIHOM U3
7
tpex ¢upm. [Inomane kaxmaoro crexna 0,25 M~. B tabiuie npuBeieHbl EHB Ha CTEKIO U HA

pe3Ky crekod. CKoJIbKo py0Jieit OyJeT CTOUTh caMblii ieleBblii 3aka3?

®Pupma

A
B

Pe3zka crekia

Ilena cTekna
(py0. 3a oaHo /lonosiHUTE/BHBIE YCIOBHS

(py0.3a 1 ME)

CTEKJIO)
300 17 -
320 13 -
IIpu 3akaze Ha cymmy
340 2 oonpme 2500 py0. peska
OecIIaTHO.
Bapuant 3

Beraucnurs: (1\0/@) 2

Beruuciauts: 3\/ 729

454 .4M120

Burauciaunth:
45

15
Brrancnuts: Iog 2 15— |0g 2 E

logs 5 1-lg2 log, 3
Bbiunciuts: 30 %> 41079° —8"°%

Beraucmuts:  C0S150 0

4
Borauciuts:  COS 2¢X  ecim COS QX = g



10.

T
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8. BbunCIUTE: COS(E +a) ecm SINQ = >
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Bapuanr 4

B ciywaitHom skcniepumMenTe OpocaroT JIBe UrpajibHbie KocTu. Haiiiure BeposSiTHOCTh TOTO, UTO B
CyMMe BBIAAET 5 OUKOB. Pe3ynbrar OKpyrimre 10 COThIX.

B cnyyaifHOM 3KCHIepUMEHTE CUMMETPHYHYI0 MOHETY OpocatoT Tprkabl. Haiimure BeposiTHOCTH
TOTI'0, YTO OpEJ BBINIAJECT POBHO JBa pasa.

B yemnuonate no rumHactuke y4acTBYHOT 50 cmopremenok: 24 u3z CIIA, 13 u3 Mekcuky,
ocranbHble — u3 Kananel. Ilopsaok, B KOTOPOM BBICTYHAalOT T'MMHACTKH, OIPENENAETCs
xpebueM. Haiinure BepOSITHOCTH TOTO, YTO CIIOPTCMEHKA, BBICTYIAIOMIAS TIEPBOM, OKAKETCS U3
Kanansr.

B cpennem u3 1400 camoBbIX HAcocoB, MOCTYNUBIIUX B Mpojaxy, 7/ mnoxarexaror. Haitnure
BEPOATHOCTb TOT'O, UTO OJAMH CIy4aiiHO BEIOpaHHBIN JJI1 KOHTPOJISI HACOC HE MTOATEKAET.

®dabpuka BbllTyckaeT cyMKU. B cpennem Ha 200 KaueCTBEHHBIX CYMOK IPUXOAUTCS YEThIpe
CYMKH CO CKPBITBIMU JedexTamu. Haiiiure BEposSTHOCTH TOTO, YTO KYIUICHHAst CYMKa OKa)KeTCs
KaueCTBEHHOU. Pe3ynbTar OKpyriaure 10 COTHIX.

B copeBHOBaHMSIX IO TOJNIKAHUIO Spa yYaCTBYIOT 3 criopTcMeHa u3 MakeioHuH, 8§ CHOPTCMEHOB
u3 CepOumn, 3 cnoprcmena u3 Xopsatuu u 6 — u3 Cinosenuu. [lopsaok, B KOTOPOM BBICTYHAIOT
CIIOPTCMEHBI, ompenensercs xpedreM. Haiinure BeposTHOCTh TOTrO, YTO CIIOPTCMEH, KOTOPBII
BBICTYIIAET MOCJIEIHUM, OKaxkeTcst u3 Cepoun.

Hayunas kondepenuus nposoautcs B 5 aHeil. Beero 3amianupoBaHo 75 10KIani0B — IEpBbIE
Tpu AHS 1o 15 NMOKiIamoB, OCTalbHBIE paclpeiesieHbl NOPOBHY MEXKIY YETBEPTHIM U MSTHIM
nasmu. Tlopsaok nokmanoB ompenensercs kepeObEBkoil. KakoBa BeposSTHOCTh, YTO JOKJa
npodeccopa M. okaxkeTcs 3alJIaHUPOBaHHBIM HA MOCIETHUIN 1eHb KOH(pepeHIN?

Konkypc ucnonuureneii nposogutcs B 3 aHs. Beero 3asBieHo 45 BBICTYIJIEHUH — MO OJTHOMY
OT KaXJOW cTpaHbl. B mepBblil eHb 27 BBICTYIUICHHM, OCTajbHBIE pPACIpe/leleHbl MOPOBHY
MEXIy ocTaBmIMMHCA THAMH. [lopsnok BBICTYIUIEHUH ompenensercs kepeObéBkoil. Kakoa
BEPOATHOCTb, YTO BBICTYIUIEHHE IIpeicTaBuTeNsd Poccun cocTonTCs B TpeTUH 1I€Hb KOHKYypca?

[lepen HauanoMm MepBOTO Typa YEMIHMOHATA MO IIANTKAM YYaCTHUKOB Pa30MBAIOT HA WUTPOBBIC
napel CIIydailHbIM 00pa3oM ¢ TIOMOIIIBIO Jkpedusi. Bcero B ueMrnoHate yq4acTByeT 26 MIAIIMCTOB,
cpean Kotopeix 3 ydyactHuka u3 Poccun, B Tom uncne Bacunuii Jlykun. Haiinure BeposiTHOCTh
TOT0, YTO B MepBoM Type Bacunmii Jlykun Oyner urpats ¢ KakuM-1u0o mammuctom u3 Poccun?

B cbopuuke OuneroB mo xumuu Bcero 50 OuineroB, B 20 M3 HUX BCTpEYaeTcs BOMPOC IO
yrieBogopoaaM. Haiiiure BeposSTHOCTh TOTO, YTO B CIIydaiiHO BBIOpAaHHOM Ha 3K3aMeHe OuieTe
LIKOJIBHUKY JIOCTAHETCS BOIIPOC MO YIJIEBOJOPOIAM.



Hmozoewvtit mecm

1. B oTeneHun OOJBHUIIBI HAXOIATCS 25 OOJIBHBIX, KOTOPHIM Bpad Ha3HAYHII YKOJIBI JICKapCTBa
o 2,5 mul. YKOJIBI HYKHO JienaTh 3 pa3a B JieHb. B ynakoBke 16 ammyin nekapcersa no 2,5 mi. Kakoe
HaMMEHBIIIEe KOJIMYECTBO YITAKOBOK HY)KHO 3aKa3aTh Ha OJIUH JICHb?

2. Ha pucyHnke )HUpHBIMHM TOUYKaMH ITOKa3aHa IIeHA HUKEJS HA MOMEHT 3aKPBITHS OUPIKEBBIX
TOProB BO Bce paboune nuu ¢ 6 mo 20 mas 2009 roxa. [1o ropu3zoHTaNM yKa3bIBarOTCS 4YMCIIa
Mecsa, 10 BepTUKaIN — IIeHa TOHHBI HuKend B posutapax CLUA. J{ns HariasgHOCTH KUpHBIE
TOYKH Ha PUCYHKE COeTUHEHBI InHUeH. Onpeaennure Mo puCyHKy HAaMMEHBIIYIO IIeHY HUKEIs Ha
MOMEHT 3aKpbITHS TOProB B niepuos ¢ 7 no 15 mas (B nomnapax CILIA 3a ToHHYy).
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3. Tenedonnas KomMmnanus MPEAOCTABISIET HA BEIOOP TPpU TapU(HBIX IJIaHA.

Tapudunsrii mnan | AGOHEHTCKas [Inara 3a 1 MuH. pa3sroBopa
miara
"I[loBpemennbiii | Her 0,25 py6

"KomOunuposan | 130 py6. 3a 320 | 0,2 py©. 3a 1 muH. cBepx 320

HBIA" MUH. B MECHILL MHH. B MECHII.
"besnumutaeni" | 200 py6. B -
MeECSII]

AGoHeHT BbIOpan HamboJiee JemeBblii TApU(HBIN MJIaH UCXO/ U3 MPEAINOI0KEHHS, UTO
oOmras JUIMTEIbHOCTh TeNe(OHHBIX pa3roBopoB cocTanisier 900 MunyT B Mecsi. Kakyo cymmy
OH JIOJDKEH 3aIUIaTUTh 3a MeECSI, €ClM oOuias UIMTEeIbHOCTh pa3roBOPOB B 3TOM Mecsle
aeiicrBuTebHO OyaeT paBHa 900 Munyram? OTBeT naiite B pyo0Jisix.

4. Ha xneruaroit 6ymare ¢ kieTkamu pazmepoM 1 cm X 1 cm n3o0paxena ¢urypa (cm.
pucyHok). HalimuTe ee ruiomiaab B KBaApaTHBIX CAHTUMETPAX.

pé [

1rm

5. [lepen HauaaoM mepBOro Typa 4YeMIHMOHATA I10 IIalIKaM yYaCTHUKOB pa3OMBalOT Ha
UTPOBBIE MApbl CyYaHBIM 00pa30M C MOMOILBIO kKpedus. Beero B yemnuonare yyactByer 26
LIAIIMCTOB, CPEIN KOTOPBIX 8 yuacTHUKOB U3 Poccun, B ToMm uncie bopuc bapcykos. Haiinure
BEPOSTHOCTH TOTO, UTO B IepBOM Type bopuc bapcykoB Oyner urpars ¢ KakMM-1100 MIAITUCTOM

n3 Poccun?



6. HaiinuTe KOpeHb ypaBHeHHs 16% ° =

B3| =

7. IlepumeTp 4eThIPEXYTrolbHUKA, OIMCAHHOTO OKOJIO OKPY>KHOCTHU, paBeH 74, 1Be ero
CTOpOHBI paBHbI 21 1 25. Haiigute 601bIIyI0 U3 OCTABIIMXCS CTOPOH.

8. Ha pucynke u3obpaxen rpaduk y = f '(X) — npoussoanoii ¢pyukuuu f(X), onpenenennoit
Ha uHTepBaie (—20;2). Haiigure konudecTBo Touek MuHMMyMa ¢yHkuuu f (X), npuHauiexammx
orpesky [-18;1].(7843)

Ny

—

AVATEERY

9. B cocyn, umeromuii popmy KoHyca, HAIUIU 25 MII )KHJIKOCTH JO TOJOBHHBI BBICOTHI
cocyna. CKOJIbKO MIJUTMIUTPOB >KHIKOCTH HYKHO JIOJUTH B COCYJ, YTOOBI 3allOJIHUTH €0
JIOBEpXY?

10. Berunciuts:  log, 15 — IDEEE

11. BeicoTa Haj 3emiiel OIOPOIIEHHOIO BBEPX Msya MEHSETCS 10

2
h(t) =247t -5t , Tie 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?

12. B npaBuiIbHOM YeTHIPEXyTroIbHOM MupaMuie Bce pedpa paBHbl 32.HaliquTe miomass
CEUYCHUS TUPAMUJIbI TIFIOCKOCTHIO, TPOXOISIIEH Yepe3 cepeInHbl OOKOBBIX pedep.

13.M310M monyyaeTcs B mpoliecce Cylku BUHOrpaaa. CKOIbKO KUJIOTPaMMOB BUHOTPaia
noTpedyeTcs s MoaydeHUs 54 KUIorpaMMOB H3I0Ma, €ClTi BUHOTpa coepkut 90% Bokbl, a
U3I0M COIePKUT 5% BOJBI?

T

14. Haiinute HauMeHblIee 3HaueHne QyHKINN y = 4tgx — 4x + 8 Ha oTpeske [0;7].

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

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

16. B xybe ABCDA1B:1C1D1 Bce pebpa paBubl 5. Ha ero pedpe BB1 otmeuena touka K
tak, yto KB=3. Uepes Touku K u C1 muiockocts o, mapamnensHas npsimoit BDa.
a) okaxwure, uto A1P : PB1=1:2, rne P —Touka nepecedenus miockocTtu o ¢ pedopom A1Bi.
6) Haiinute 00bem Gombiieit U3 1ByX yacTeld KyOa, Ha KOTOPbIE OH JIEJIUTCS MIIOCKOCTHIO 0.

17. Pemte HEpaBEHCTRBO:
lng3§+ log;(x*+ 3x —9) <logg(x* +3x+ i— 10)



18. K okpykHocTH, BiucanHoi B kBagpaT ABCD, nmpoBenena kacarenpHas,
nepecekarotast croporsl AB u 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 otHomenuu aenut cropony BC
npsiMasi, IpoxoJdiias yepe3 Touky P u nueHTp okpyxHoctu, ecau AM: MB=1:2?

19. 31 nexabps 2014 rona Anekceii B35 B 6anke 6902000 py6uteit B kpeaut mox 12,5%
roJoBbIX. CxeMa BBITUIATHI clieaytomas — 31 aekaOpst KaKI0ro CIeAYIOIIero rojia 0ank
HAYMCIISET MPOIIEHTHI Ha OCTABILIYIOCS CYMMY JI0JITa (TO €CTh yBeIUYuBaeT aour Ha 12,5%),
3ateM Aulekceit mepeBoaut B 6aHk X pyosei. Kakoit momkHa ObITh cymMma X, uToObI Asekcei

BBITUJIATHII JIOJIT YETHIPHMS PABHBIMU TUIATEKaMHU (TO €CTh 3a YEThIpe roaa)?

20. HaiinuTe Bce 3HaU€HUs apaMeTpa a, MPU KaxJA0M U3 KOTOPBIX JII000€ YUCIIO U3
OTpe3Ka 2 = x =< 3 SBIECTCS PELICHUEM YPABHEHUSA

r—a—2|+|x+a+3]=2a+5.

21. Haitmytest i XOTs ObI TpH J€CATU3HAYHBIX YMCIIA, Aesmmxcs Ha 11, B 3anucu
KQXKJ0T0 U3 KOTOPBIX UCIOIB30BaHbl Bee 1UppsI ot 0 10 9?7
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