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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 IPOTrpaMMam».

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 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 JAjsl CIOylIaTesled MOATOTOBUTEIbHBIX 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 TPUHLOUIAX OOOOLICHUS M CHCTEMaTH3alMd y4eOHOro Mmarepuaja [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 peajM3aliy MOJIMBAPUAHTHOTO IMOJIX0/a K OpraHU3aliu
00pa30BaTeNLHOTO TPOIECCa, MCTIOIH30BAHNU CHUCTEMBI B3aMMOCBSI3aHHBIX 3aHSATHH, BBICTPOCHHBIX B
JOTMYECKOW TMOCJIE0BATEIbHOCTH UM HAlpaBlIEHHBIX HA AaKTHBHU3AlMIO I103HABAaTEIbHON cdepsl
00yJaromuxcsi TMOCPEACTBOM TNPUMEHEHHUSI Pa3HOOOPA3HBIX NENarormyeckKux 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. 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 LIKOJBHOI'O Kypca MaTeMaTUKH, HEOOXOIUMBIX Ul CIa4M 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 cofepxkanun 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 IMIKOJIFHOTO Kypca MaTeMaTHKH, TIPEICTaBICHHbBIE B KOIU(UKATOPE
ANEMEHTOB cojiepxkanus EI'9;

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

- BBIIIOJIHATH BbIYUCICHUA,

- BBITIOJTHATH TTPeoOpa30BaHusl AIreOpandecKuX 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 BEPOSTHOCTh 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 MaTEMaTUKH, MTPEUIAraloluxcs B
conepxkanuu EI'D;

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

1.5. O0mas xapakTepucTHKA MPOrpaMMbl

[Iporpamma paccumtana Ha 84 wyaca aymuTopHOoi Harpy3ku. CTpykrypa Kypca
MpeayCMaTpPUBAET JIEKLIHUH U PAKTUYECKUE 3aHATHS.

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

CrpykTypa 00pa3oBaTeIbHON MPOrpaMMbl BKIIFOYAET KOMIUIEKC Pa3eiioB:

— «AnreGpay;

— «YpaBHEHUS U HEPABEHCTBAY;

—  «DyHKUIUNY;

— «Hayayna MaremMaTnueckoro aHajiuza;

—  «l'eomerpus»;

—  «3DneMeHThl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUU BEPOSITHOCTEI.

Auredpa

[lenble yucna. CreneHb C HaTypaldbHBIM IOKa3aTesneM. J[poOu, NpOLEHTHI, palMOHaIbHbIE
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 MPOU3BOJIBHOTO yria. PagnanHas mepa yria. CHHYC, KOCHHYC,
TaHTeHC, KOTaHreHc uuciaa. OCHOBHBIE TPUTOHOMETpHUUYECKHE ToXKJecTBa. DOpMyIbl NPUBEICHUS.
CuHyC, KOCHHYC, TaHI'€HC CyMMBbl U Pa3HOCTH JBYX yrioB. CHHYC M KOCHUHYC ABOWHOIO YIJIa.
Jlorapudm uwncna. Jlorapudm mnpousBeneHuss M YacTHOro, Jiorapudm creneHu. JlecATUUHBIA U
HaTypaJlbHbIN Jorapudmsl, uncio e. [IpeoOpa3oBaHue BBIpaKEHUH, BKIIOYAIOMINX apU(PMETHIECKYIO
onepanuio. IIpeoOpa3oBaHue BbIpAKEHUM, BKIIOYAIONIMX  ONEpPALMI0 BO3BEACHHUS B CTENEHb.
[IpeoOpazoBanue BBIpaXCHU, BKJIIOYAIOIIUX KOPHH HaTypalnbHOW cTemeHu. [IpeoOpa3oBanue
TPUTOHOMETPUUECKUX  BblpakeHuil. [IpeoOpa3oBanue morapudmuueckux BblpaxkeHuil. Monayib
(aOcomroTHAs BEJIMYMHA) YUCIIA.

YpaBHeHUs1 M HEpaBEHCTBA

KBazparHble ypaBHEHMS M HEpPaBEHCTBA. PalMoHanbHBIE YpaBHEHUS U HEPABEHCTBA.
UppanuonansHble ypaBHeHUs. Tpuronomerpuyeckue ypaBHeHus. [lokasaTtenbHble U Jorapudmuueckne
YPaBHEHHUs M HEpaBEHCTBA. PaBHOCWIBHOCTh ypaBHEHHUH, cucTeM ypaBHeHMU. lIpocTeiimne cucremMsl
ypaBHEHUH C JABYMs TNIepeMeHHbIMH. PelleHne cucreM YypaBHEHMH crocob0aMu MOJCTaHOBKH,
areOpanvyeckoro CIOXKeHHs, BBEJIEHUS HOBBIX IepeMeHHbIX. Vcrnonb30Banne CBOWCTB (QDYHKIHMHA mpu
pelIeHNN YpaBHEHUN U HepaBeHCTB. CUCTEMBI JIMHEWHBIX HEpaBEHCTB. CHCTEMBI HEPABEHCTB C OJHOU
nepeMeHHoOl Metoa uHTepBasioB. M300paskeHne Ha KOOPJAMHATHOW TIOCKOCTH MHOXECTBA PELICHHUN
YPaBHEHHH C IByMsI IIEPEMEHHBIMM M UX CHCTEM, HEPABEHCTB C IBYMs IEPEMEHHBIMU U UX CUCTEM.
[IpumeHeHne MaTeMaTHYeCKUX METOJOB Uil PELICHUsS COJAEp)KaTeNbHBIX 3aJad M3 Pa3IndHbIX
obnacTeit HAyKW W IPaKTUKHU. MIHTepripeTalus pe3yibprara, y9eT OrpaHHYCHUM.



DOYyHKUNH

OyHknusg, o0JacTh omnpeaeneHus (YHKIHMHM W MHOXKECTBO 3HaueHWW ¢yHKIuu. ['paduk
¢ynkuuu. [IpuMeps! pyHKIMOHANTBHBIX 3aBUCHMOCTEH B pealIbHBIX IMpolieccax U siBieHusx. OOparnas
dbynaknus. 'paduk obpatHoit hyHkumu. [IpeodpazoBanus rpadukoB GyHKIHHN, TapaIeIbHBIA IEPEHOC
U CUMMETPHs TpapuKOB OTHOCHUTEIBHO OCEH KOOpAMHAT. MOHOTOHHOCTH (DYHKIMH, MPOMEKYTKH
BO3pacTaHusd U yObIBaHMsA. UeTHOCTh M HedeTHOCTh (pyHKIMH. IlepHoauuHOCTP M OrpaHUYEHHOCTb
¢ynkuuit. Touku sxctpemyma. Haubonbiiee 1 HauMmenbliee 3HaueHus Gpynkiuu. Jluneiinas QyHkims,
ee rpadpuk. DyHKIMA, ONUCHIBAIOIIAs] OOpPaTHYH0 HPONOPLMOHAIBHYIO 3aBUCHUMOCTb, €€ TIpaduk.
KBagpatnunas ¢ynkuus, ee rpaguk. CrenenHas (QyHKLIMs ¢ HATypajbHBIM IIOKa3aTeseM, ee rpaduk.
Tpuronomerpuueckue (ynknuu, ux rpaduku. IlokasarenbHas u norapupmudeckas (QyHKIHH, HUX
rpaduku.

Havaja MaTeMaTH4YeCKOI0 aHAJIM3a

[Tpon3BoHas, ee reOMETPUIECKUN U (U3NIECKUN CMBICT. YpaBHEHHE KacaTeIbHOU K rpaduky
¢ynkuuu. [IponsBoaHas CyMMbl, pa3HOCTH, NPOU3BEIEHHS U YacTHOro. [Ipon3BoaHbIe 31eMEHTapHbBIX
¢yukuuil. Bropast npousBosiHas u ee pusuueckuii cMpicil. [IpumMeHenne nponu3BoJHON K UCCIIEI0BAaHUIO
¢GyHkuui M noctpoeHuto rpadukoB. [IpuMeHeHHe NPOU3BOJHON JUIsl HAXOXKACHUS HAWITYy4dIIero
pelieHus B IPUKIATHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMMUYECKHX, 3anadax. [lepBooOpasHbie
aneMeHTapHbIX QyHKIMHA. [IpumeHenue unrerpana B pu3Mke U reoMEeTpHH.

I'eomerpus

TpeyronapHUK, MmapajienorpaMM, poMO, IpsIMOYrOJbHMK, KBajapat, Tpaneuus. OKpyKHOCTb U
Kpyr. OKpyXHOCTb, BIUCaHHasi B TpeyrojbHUK. OKpYKHOCTb, ONMCAHHAs OKOJIO TPEYroJibHUKA.
MuoroyroiapHuk. CyMmma YIJIOB BBIIYKJIOTO MHOIOYrojbHUKa. [IpaBuiibHbIE MHOTI'OYTOJIbHUKH.
Bnucannas u onMcanHas — OkpykHOCTH. llepecekaromiuecsi, napajujlelIbHbIE U CKpPELIMBAIOILIHECS
npsiMble, TEPHNEHAMKYISAPHOCTh MNpsAMBIX. [lapannenbHOCT NpsAMOM M IUIOCKOCTH, NPHU3HAKU H
cBoMcTBa. llapannenbHOCTh IIIOCKOCTEH, NMPU3HAKKM M CBOWCTBA. I[lepneHAMKYISIPHOCTH HPSMOM H
IUIOCKOCTH, TpPU3HAKKM WU cBOMcTBa. Teopema o Tpex mnepneHaukymnspax. llepnenaukynspHocTs
MJIOCKOCTeW,  mMpu3HAaKU ©  CcBoiicTBa.  [lapainenpbHoe  MPOEKTHpOBAaHHME,  HM300pakeHUE
npocTpaHcTBeHHBIX ¢uryp. [Ipusma, napannenenunen, kyo, nupamuaa. IlpaBuibHble MHOTOIpaHHUKH.
Ceuenus mpusMbl, Hapamienenunena U nupamuasl. LlunmuHap, koHyc, cdepa, map U UX CEUEHHS.
Bennuuna yrna, rpagycHas Mepa yrila, COOTHOLIEHME MEXAY BEIMYMHOM yria W JUIMHOM AYTH
OKPYKHOCTH. YTOJ MEXAY NPSIMBIMM B IIPOCTPAHCTBE, YTOJ MEXIY IPSIMOM M IUIOCKOCTBIO. JlnmHa
OTpe3Ka, JJOMaHOM, OKPYKHOCTH, IIEPUMETP MHOTOYrOJbHUKA. PacCTOsHME OT TOYKHM IO MPSAMOM, OT
TOYKH OO IIIOCKOCTHU, MCKAY MapalJICJbHBIMH MPAMBIMA W HapaJIJICIbHBIMU ITJIOCKOCTSAMM. HJ'IOHI&I[I)
TpPEeyrojabHHKa, Napajuiesorpamma, tpanenuu. Iliomans kpyra u cexropa. Ilnomanu mosepxHocTeH
MHOTI'OI'PpaHHUKOB U TCJI BPpAlICHHA. O0BeEMBI MHOT'OI'PpaHHUKOB U TCJI BpallICHUS.

JlexapToBbl KOOpAWHATHI HA IUIOCKOCTU U B IPOCTPAHCTBE. BBIUMCICHUE PACCTOSAHUS MEXKIY
TOYKaMHM, ypaBHeHHE cdepbl. BekTop, MOaynab BEKTOpa, PaBEHCTBO BEKTOPOB, CIIOKEHHE BEKTOPOB,
YMHOXEHHE BeKTOpa Ha uuncio. KosiMHeapHble BEKTOpBI, pPAa3lOkKEHHE BEKTOpa IO JBYM
HEKOJUIMHEapHbBIM  BekTopaMm. KoMItaHapHble  BEKTOpBI, PpAa3JIOKEHHE BEKTOpa IO  TPEM
HEKOMIUIaHapHBIM BeKTOpaM. KoopanHaTel BEKTOpa, CKaISPHOE IPOU3BEIEHUE BEKTOPOB, YTOJI MEKIY
BEKTOpPaMH.

DJIeMeHThl KOMOMHATOPUKH, CTATUCTHKH 1 TEOPHH BePOSITHOCTEH

[Toouepenubiii U OJHOBpeMEHHBIH BbIOOp. POpMyIbI YMCIAa COYETAHUN U TEPECTAHOBOK.
bunom Hprotona. TabnuuHoe u rpaduueckoe NpejncTaBieHHE JaHHBIX. UHMCIOBbIE XapaKTePHUCTUKU
pAnoB AaHHBIX. BepositHocTH coObiTHil. Mcnonp3oBaHHE BEPOATHOCTEW M CTATUCTUKU NPHU PEIICHUU
MIPUKJIAJHBIX 3a]1a4.

OmauyumenvHou 0cobeHHOCMbio TIPOTPAMMBI SIBIIIETCSI TO, YTO B IPOLECCE €€ pealln3aluu
(bopMHpYIOTCSl Bce HEOOXOANMBIC HABBIKH JIJISl TIOJTHOIICHHOTO PEIICHUS 3a7a4, HEKOTOPBIE U3 KOTOPBIX
0TpabaThIBAIOTCS AOMOIHUTEIHHO TIO0 BEIOOPY 00 yUJaIOIIUXCSL.



1.6. IlpuHUNBI 00y4YeHHs O MPpOrpaMMme

B kadyecTBe OCHOBHBIX IPUHIMIIOB O0YYEeHHUs 110 JAHHOM IPOrpaMMe OIpeIeJIEHbI:
— [IPpUHIOHUIT BSaHMOHeﬁCTBHH H COTPYAHHUYCCTBA,
— [OpUHOUII CIUHCTBA Pa3BUTHA, OGy‘-IGHI/ISI 1 BOCIIUTAHHUA,
— IPUHLHKI CUCTEMATUYHOCTHU U MOCJIEI0BATEILHOCTH;
— [OPUHLHUN JOCTYIHOCTH;
- IMPUHIUIT HAITIAAHOCTH,
— IPHUHIUI HAYYHOCTH,
— INPUHLHMI KOMIIJIEKCHOT'O MOAX0/a.

1.7. Opranu3anuoHHO-NIeJArOrMYeCKUEe YCIOBUS Peau3alu NPorpaMmMbl

O06pa3oBarenbHbIN MPOLIECC OCYLIECTBIIAETCS Ha OCHOBE yueOHOro miiaHa, pabouei 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 npocpamMmsbl U pedxtcuM 3auamuil. 3aHATHS peaJu3yroTcs B O4HOH (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,
OCHAIIICHHBIX HEOOXOMMBIM ISl OpraHu3auyd 00pa3oBaTeILHOTO Mporecca 000pyI0BaHUEM:

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

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

OOydeHne JUIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI U  HWHBAJUAOB IO
JIOTIOJTHUTEIILHBIM  00IIe00pa30BaTEIbHBIM MPOrPaMMaM OCYIIECTBISIETCS C YYETOM OCOOCHHOCTEU
NCUXO0(U3UUECKOTO Pa3BUTHS, UHIUBUIYATbHBIX BO3MOXXHOCTEH M COCTOSIHUSI X 3/JOPOBBSI.

3aHATUSA IS JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 3/I0POBBSI M1 MHBAJTUIAAMHU OPTaHU3YIOTCS
COBMECTHO C JIpYTUMH CITyIIATEISAMH.

OO6pazoBaTenbpHasi JEATEIBHOCTh JIMI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI IO
JOTIOTHUTEIBLHBIM 00111€00pa30BaTEIbHBIM MPOTPAMMAaM OCYIIECTBISETCS Ha OCHOBE JOTIOTHUTEIBHBIX
00111€00pa30BaTeNbHBIX MPOTPAMM, aJIaITUPOBAHHBIX MPH HEOOXOAMMOCTHU /I OOYUYECHUS YKa3aHHBIX
T

Cpoku 00y4eHHs] 1O JIOTOJHUTEIbHBIM OOLIEpa3BUBAIOLUIMM IporpaMMmaMm JUuisl JIMI[ C
OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH  37I0POBbSI U HWHBAIHJIOB C YY4E€TOM OCOOEHHOCTEH UX
NCUX0(U3UUECKOTO Pa3BUTHS MPU HEOOXOAUMOCTH MOT'YT OBITh YBETUYEHBI.

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

Yuebno-memoouueckoe u ungopmayuonnoe obecneuenue npozpammul. CoaepikaTesbHas
cocTapistonas 00pa3oBaTENbHON MPOrpaMMbI OTpakeHa B pabodeil mporpamme yd4eOHOTO MOJIYIs, B
KOTOPOM  OTJACJIBHBIM OJOKOM TIPEICTaBICHbl y4eOHO-METOAUWYECKHe (CIMCKM OCHOBHOW W
JIOTIOJTHUTEILHOMN JIUTepaTyphl) U HH(POPMAIMOHHBIC MaTepHUabl (CCBIIKM Ha AJIEKTPOHHBIC PECYPCHI).



1.8. Ilmanupyemble pe3yJbTaThl 00yUYeHUs

K oxxumaeMbIM pe3ynbTaTaM peaan3aliy MporpaMMbl OTHOCSTCS:
3HaHUe:
— OCHOBHBIX HOHSTHH IIKOJBFHOTO Kypca MaTeMaTHKH, MPEICTABICHHBIX B KOAU(UKATOPE 3JIEMEHTOB

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 rpauKu GyHKIUH,
—  BBINOJHATH JIEHCTBUS C TEOMETPUUECKUMHU (pUrypamMu, BEKTOpaMU U KOOPAWHATAMU;
— CTpPOWTb U UCCIIENOBATh MPOCTEUIINE MaTEMAaTHUYECKHE MO/IEIIH;
— paboTtaTrh CO CTATUCTHUYECKOM HHOpMAIINel, HAXOAUTh BEPOSITHOCTh CIIy4aifHOTO COOBITHS;
enadeHue:
—  HaBBIKAMH PEUICHUs 3a7ad IIKOJIBHOTO Kypca MaTeMaTHKH, TpeIaralommxcs B cogepkanun EI'D;
— HaBBIKAMH CaMOCTOATEILHON pabOThI ¢ TUTEPATypoOii 1o moarotoBke k EI'D.

Memanpeomemnviv  pesyibmamom peaqu3allid TPOTPaMMBI  ABIsiETCS  (OPMHpPOBAHUE Y
clymiatesei 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



MUWHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHIS POCCUMCKOM OEIEPALIAN
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YUYEBHbIA IIJIAH

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




YT1Bepxaato:

[IpopekTop mo yaeOHoM 1
BOCIIUTATEIILHON padoTe

O.B.ITonosa
«26» centsaops 2018 r.

KAJIEHJIAPHBIN YUYEBHBIN I'PA®UK HA 2018-2019 YUEBHBIN I'OJ1
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5 I'eomeTpus
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TEOpHsI BEPOSITHOCTEH
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Ne HaumeHoBaHue anpejab MOAYJb 7
n/m | pasaejaoB y4eOHOro |3 |22
MOy ~ | < |9 |® | B
S B R A
S | | & | |
< Q Q < Q
— e} Te} N (o)
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1 Anrebpa _
2 VYpaBHeHus 1 _
HEPaBEHCTBA -
3 OyHKIHH _
4 Hauana
MaTeMaTHYeCKOTO =
aHanmm3a

5 I'eomeTpus
3 3 =

6 DneMEeHTHI
KOMOWHATOPUKH U 3 3 =

TEOPUs BEPOSATHOCTEMN

Ipumeyanue: 3 — KOJ-BO y4eOHBIX YAaCOB B HEJEIIO;
= — y4eOHBIi IPOLIECC HE OCYIIECTRISCTCH.
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[Iporpamma ono6peHa Ha 3aceqaHuu Kadeapsl MmaTeMaTHKH, GU3NKH, THPOPMATHKH
ITpotokon Ne 9 ot «29» urons 2018 r.
3aBenyronuit kadeapoit Jyasimesa E.B.

INOACHUTEJIbBHAS 3AIINCKA

3HaHUEe MaTEMaTHKH B COBpPCMCHHOM O6IJ.I€CTB€ SIBISICTCS HEOTHEMJIEMOM YacThIO JIMYHOM U
HpO(beCCHOHaHBHOﬁ KHU3HHU 4YCJIIOBEKAa MW CpPCACTBOM BKIIOYCHHA B MHPOBOEC COLHMOKYJIBTYPHOC
IMPOCTPAHCTBO. HporpaMMa 10 MaTr€MaTHKE COCTaBJICHA Ha OCHOBC (bez[epaanoro KOMIIOHCHTA

roCy/1IapCTBEHHOI'O CTaHAapTa cpeHero (IoJHOro) oduiero oopa3oBanus Ha 6a30BOM ypOBHE.
[IporpaMMa BBINONHSET JBE OCHOBHBIE ()YHKIUU.

Hnghopmayuonno-memoouueckas QyHKIMS MO3BOJSET BCEM Y4YaCTHHKaM 0OpPa30BaTEIbLHOTO
mpolecca MOMyYUTh PEJCTABICHUE O MEIISX, COACPKAHUH, O0IIEeH cTpaTeruu 00y4YeHUs, BOCITUTAHUS
Y Pa3BUTHS YYaIIUXCs CPEACTBAMU JAHHOTO y4eOHOTro MpeaMeTa.

Opeanuzayuonno-nianupyiowas QyHKIUS TPEIyCMAaTPUBACT BBIJICICHUE ITAOB OOYYCHUS,
CTPYKTYpUPOBaHUE Y4eOHOrO MaTepuayia, OIPEIESIICHUE €ro KOJUYECTBCHHBIX M KaueCTBEHHBIX
XapaKTePUCTHK Ha KaXJIOM U3 J3TalloB, B TOM YHCIE JUIS COJEPIKATEIHHOIO HAIOTHCHHUS
MIPOMEKYTOUHOM aTTeCTalli 00y4aeMBbIX.

Ilesu ¥ 3a7aYu IPOrpPaMMbI

I1asnas yenv 3akimiodacTcss B NMPUOOPETCHHWU CUCTEMATH3MPOBAHHBIX 3HAHWUH, YMEHUH H
HaBBIKOB, HEOOXOMMMBIX I ciaud EI'D mo MaremMaTHKe.

Ocnosnble 3a0ayu.:

- TeopeTuIeckoe 000CHOBAHHE Psijia BOIPOCOB IMKOIHHONH MaTEeMATHUKH;

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

II1anupyeMble pe3yabTaThl 00VUeHHUS
K oxxumaemMpiM pe3ynbTaTam peann3aiiy MporpaMMbl OTHOCSITCS:

3HAHUe:

— OCHOBHBIX MOHATUH MIKOJIHHOTO Kypca MaTeMaTHKU U METOJIOB pEIICHUS 33/1aY;

VyMeHue:

— TMPUMEHSTH MOyuYeHHBIC 3HAHUSI B MPOIIecCe PeIleHus 3a/1ad, MPEeAoKEeHHBIX B conepxkanuu EI'D

10 MaTEMAaTHKE;
enaoenue:

— HaBbIKaMH PCHICHUA 3ala4 IMKOJBHOI'0 KypCa MAaTCMATHUKH, MPEIIAratomuxcd B COACPKaHHUU
EI'D.

Cpoku peaju3aiuy NporpamMmel
[TporpamMma peanu3yercs B TCUCHHE 7 MECSIICB.
OOyuenne paccuuTaHo Ha 28 y4eOHBIX HeZelb, 00IIee KOTHUECTBO YIeOHBIX YacoB — 84.

DopMbl peaju3aluy NPOrpaMMbl U PesKUM 3aHATHI
®dopma NpoBEAECHUS 3aHITUN — TPYIIIOBasl.
[Topsiiox opraHu3aiyu 3aHsTHIA:
— pexuM 3aHATUi: | pa3 B Henemo,
— TNPOJODKUTENBHOCTB 3aHATHH — 3 aK. Jaca.




YyeOHo-TeMaTHYECCKHI NJIAH 3aHATHI

Ne
n/n

Haumenosanue
pasaeJa

Conep:xkanue

Ko..
4acoB

Anrebpa

Lenpie umcna. CreneHb ¢ HaTypaJbHBIM IIOKA3aTEJIEM.
Jpobwu, poLeHTkI, paroHanbHbIe Yrcia. CTENeHb C MeTbIM
nokasareneM. KopeHb n-i CTeNeHW M €ro CBOMCTBA.
Crenenp C palMOHaJbHBIM II0Ka3aTeleM U €€ CBOMCTBA.
CBolicTBa CTENEHH C JICMCTBUTENIBHBIM IOKa3aTeJIEM.
Cunyc, KOCHHYC, TAHT€HC, KOTAHIE€HC ITPOU3BOJIBHOTO YTJIa.
Pannannas mepa yrina. CuHyc, KOCHUHYC, TAHT€HC, KOTAHT€HC
yucia. OCHOBHBIE  TPUTOHOMETPUYECKHE  TOXKJECTBA.
®opmyibl npuseaeHus. CUHYC, KOCUHYC, TAHT€HC CYMMBI U
pasHocTu ABYX yrjioB. CHHYC W KOCHMHYC JBOWHOIO yrIJa.
Jlorapudm uucna. Jlorapudm mnpousBeneHUS U YACTHOTO,
norapum  cremeHu.  JIeCATHYHBIN W HATypaJIbHBIN
norapudmsl, uyucino e. IIpeoOpazoBaHue BBIpAKEHUI,
BKJIFOUAIOLIUX apu(METHYECKYIO oIepanuIo.
[IpeoOpazoBaHre BbIpaKEHUH, BKIIOYAIOIIUX  OINEPAIHI0
BO3BEJICHUSI B cTeneHb. [IpeoOpa3oBaHue BBIpAXKEHUH,
BKJIFOYAIOLIUX KOpHHU HaTypajlbHOMI CTEIEHHU.
[IpeoOpazoBanre TPUTOHOMETPHUECKUX BBIPKCHHUIA.
[IpeoOpa3zoBanue norapupMuyeckux BbIpaxeHHH. Moaynb
(abconroTHas BeIMYMHA) YHUCTIA.

15

YpaBHeHus u
HEPaBEHCTBA

KBanmpaTHble ypaBHEHUS M HEpPAaBEHCTBA. PalMOHAIbHBIC
yYpaBHEHUs U HepaBeHCTBA. MppanuoHanbHbBIE ypaBHEHUS.
Tpuronomerpuueckue ypaBHeHus. [lokaszarenbHble U
JorapupmMuyecKue ypaBHEHUS u HEPAaBEHCTBA.
PaBHOCHIIBHOCTB YpaBHEHUH, CUCTEM  YpPaBHEHMII.
IIpocreiiline cUCTEMBl YPAaBHEHHN C ABYMS IIEPEMEHHBIMH.
Pemenue cucreM ypaBHEHUH cmoco0aMu TMOACTaHOBKH,
anreOpanyecKkoro C0KEHMs!, BBEJICHUS HOBBIX NIEPEMEHHBIX.
Hcnonp3oBaHne  CBOWCTB  (QYHKIMH  HpU  peLIEHUU
yYpaBHEHHH M  HepaBeHCTB. (CHcTeMsl JIMHENHBIX
HepaBeHCTB. CHCTeMBl HEPaBEHCTB C OJIHOM IMEpEMEHHOMU
Meton wunHTepBasnioB. M3o0pakeHHMe Ha KOOpPAMHATHOM
IJIOCKOCTM MHOXECTBA pEIIECHUN YpPAaBHEHHH C JBYMs
NIEPEMEHHBIMU M HMX  CHUCTEM, HEPABEHCTB C JABYMs
IIEPEMEHHBIMU U UX cHCTeM. [[pumMeHneHne maTeMaTHYeCKux
METONOB JUIs pEUICHUS COJEP)KATENbHbIX 3aJad U3
pa3iaMyYHbIX obOyacTel Hayku M MpakTHKu. MHTepnperanus
pe3ynbTaTa, y4eT OrpaHU4YCHUM.

36




DyHKIUHU

OyHKIMA, 00MacTh omnpeaesieHuss (QYHKIHH W MHOXKECTBO
3HaueHud  Qysknun. I'paduxk  ¢ynkumu.  [Ipumepst
(GyHKIIMOHAJIBHBIX 3aBUCUMOCTEH B peallbHbIX MpoIleccax U
spneansax. OOparnas  ¢yHkuma. I'papux  oOparHOi
GyHKIHH. [IpeobpazoBanms rpadukoB byHKIHH,
napajyieNibHBld ~ MEPEeHOC W CUMMETpus  rpadukKoB
OTHOCHUTEJIBHO Ocell KoopAuHAT. MOHOTOHHOCTh (DYHKIIMIA,
NPOMEXYTKH BO3pacTaHusi u yObiBaHua. YeTHOCTh U
HEYETHOCTh (QyHKIMH. [lepHoguyHOCT, U OrpaHUYEHHOCTh
¢ynkuunii. Touku sxcTpemyma. Hanbonpiee 1 HauMeHblIee
3HaueHus QyHKiuW. JluHeWHas ¢yHKOMI, ee Tpaduk.
@OyHKIMsA, ONMUCHIBAaOMAsi OOpPaTHYIO MPOMOPIHOHAIBHYIO
3aBHUCUMOCTb, ee rpadux. Ksagpatuunas ¢yskuus, ee
rpa¢uk. CreneHHas QyHKIHS C HATypaJbHBIM MOKa3aTeJeM,
ee rpaduk. Tpuronomerpudeckue (GpyHKUIUU, UX Tpaduxu.
[TokazarenbHas u orapudmMudeckas GyHKIHH, UX TPAPHUKH.

Hauana
MaTeEMaTUYECKOTO
aHaian3a

[Tpon3BosHas, ee TEOMETPUUYECKHH M (PU3NUCCKUNH CMBICIH.
YpaBHeHue  KacaTenpHOM K Tpaduky  QyHKUUU.
IIpou3BoHast CyMMBI, pa3HOCTH, IIPOM3BENECHUS U YaCTHOTO.
[IpousBogHbIE 3JI€EMEHTapHBIX GbyHKIMi. Bropas
NpoW3BOMHAS H e (Qu3WdecKuii cMbIcil. [IpuMeHeHue
MPOU3BOJHON K HCCIEA0BaHUIO (YHKIUN U TMOCTPOCHHUIO
rpadukoB. IlpuMeHeHHWE NPOM3BOAHON MJISi HAXOXKICHUS
HaWjy4dllero pelmeHus B MPUKIAJHBIX, B TOM YHCIE
COLIMAJIbHO-OKOHOMMYECKUX, 3agadax. llepBooOpa3Hbie
aneMeHTapHbIX QyHkuuid. [IpuMeHenue unTerpana B Gus3nke
Y TEOMETPUMU.

I'eomerpus

TpeyroiabHMK, HapanienorpaMM, poMO, HPSIMOYTrOJbHHK,
kBazapar, Tpamneuus. OKpyKHOCTb U Kpyr. OKpYXHOCTb,
BIIMNCAaHHAs B TPEYrojabHUK. OKPYKHOCTb, ONIMCAHHAs OKOJIO
TpeyrojabHuka. MHoroyroisHuk. CymMma yrijoB BBITYKJIOTO

MHOTOYTOJIbHUKA. [IpaBunbHbIE MHOTOYTOJIbHUKHU.
Brnucannas u onmcanHas okpyxHocTH. [lepecekaromiuecs,
napasuienbHbIe u CKpeLIMBaIOIINEeCs MpsIMBIE,

NEePNEHAUKYISIPHOCTh NpAMBIX. [lapamiensHOCTs MpsAMON U
IJIOCKOCTH, IpU3HAKU U cBoWcrBa. IlapamienbHOCTB
IJIOCKOCTEM, MPU3HAKU M CBOWCTBA. llepneHaukynspHOCT
IpsIMOM M IUIOCKOCTH, NPU3HAKU U CBOMCTBA. TeopeMma o
Tpex NepneHanuKyisapax. llepnenuKyIapHOCTh IIIOCKOCTEM,
IIpU3HAKU U cBoMWcTBa. llapamnenbHoe NPOEKTUpPOBAHUE,
n300pakeHHue  NpOCTpaHCTBEHHBIX  Quryp.  I[lpusma,
napajuleIenuIes, KYyO, ApaMua. IIpaBunbHbIE
MHOrorpaHHuky. CedeHus NpU3MBI, NapajulesIeNuNena |
nupamuabl. Lunuanap, xonye, chepa, map ¥ UX CEUCHHS.
Benmnuuna yrma, rpagycHas Mepa yria, COOTHOIIEHUE
MEXy BEJIMYMHOM yria v JUIMHOW JyTd OKPYKHOCTH. YTOI
MEXIY MPSMBIMU B IIPOCTPAHCTBE, YrOJ MEXKIY NPSAMOU U
IJIOCKOCTBIO.  J[IMHA OTpe3ka, JIOMaHOW, OKPYKHOCTH,
IIEpUMETP MHOTOYroJIbHUKA. PaccTosHMe OT TOYKH 10
IPSAIMOM, OT TOYKHU 0 IUIOCKOCTH, MEXIY IapajuleIbHbIMU
OpSAMBIMU UM TapaJUIeNbHBIMM  IUIOCKOCTSAMH. [lnmomans
TPEYroJIbHUKA, Iapajuieaorpamma, Tpaneuuu. Ilnomans
Kpyra u cekropa. [nomanu noBepXxHoCTEl MHOTOTPaHHUKOB

12




u ten BpaumeHusa. OObeMbl MHOTOTPAaHHUKOB M Tel
BpamieHus. JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTH M B
IPOCTpaHCTBE. BbIUunCIIEHHE PACCTOSHUS MEXIY TOYKaMH,
ypaBHeHHE cdepsl. BekTop, MOAynb BEKTOpa, paBEHCTBO
BEKTOPOB, CJI0KEHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. KoimHeapHble BEKTOPHI, Pa3IOKEHHE BEKTOpa I10
JByM  HEKOJUIMHEapHbIM  BekTopaM.  KomiulanapHsle
BEKTOPBI, Pa3lI0oKeHUE BEKTOpa MO TPEM HEKOMILIAaHAPHBIM
BekTopaM. KoopauHaTsl BeKTOpa, CKaJIspHOE ITPOU3BEICHNE
BEKTOPOB, YTOJ MKy BEKTOPAMHU

DJIEeMEHTHI [ToouepenHbIii U1 OTHOBPEMEHHBIM BBIOOP. DOPMYIIBI YKCTIa

KOMOMHaTOPHKH, coyeraHuil u nepectaHoBoK. bunom Herotona. Tabnaumunoe u

CTaTUCTUKH rpaduyeckoe  TPEJCTABICHHUE  JIaHHBIX. Yucnosbie 6

TEOpPUH XapaKTEPUCTUKU PSIOB JAaHHBIX. BeposTHOCTH COOBITUH.

BEpPOSITHOCTEMN Hcnonb3oBaHue BEPOATHOCTEN M CTATUCTUKU MPHU PELICHUU

MPUKJIAIHBIX 33]1a4.

Hrorosoe 3ansatue TectupoBanue 3

84

Bcero:




@opMbl ATTECTAIMH U OIICHOUHbIE MATEPHAJILI

OcHoBHOU (hOpMOIT TOJBEACHUSI UTOTOB SBJISICTCS TECTUPOBAHUE.

Mamepuanvt mecmuposanus

3anaum C4

1. boxossie croponsl KL u MN tpaneunn KLMN paBubsl 10 u 26 coorBercTBeHHO. OTpE30K,
COCIMHSIIONIUHN CepeHbI TUaroHaneu, papeH 12, cpeanss nuHus Tpaneuun paBHa 24. [Ipsmeie KL u
MN nepecekarorcst B Touke A. Haligure paguyc OKpy:KHOCTH, BIMCAHHON B TpeyroiabHuk ALM. (2
unu 6)

2. IIpomomxenue Ouccektpucei CD HepaBHOOenapenHoro tpeyronpHuka ABC mepecekaer
OKPY’XKHOCTb, OITMCAHHYIO OKOJIO TOT0 TpeyroyibHHKa, B Touke E. OKpyKXHOCTb, ONMHCaHHAs OKOJIO
tpeyroabHuka ADE, mepecekaer mpsimyto AC B Touke F, ornmuHoit ot A. Haiigute paauyc

OKPYKHOCTH, OIHCAaHHOH 0Koj0 Tpeyronbuuka ABC, ecmu AC = 8, AF = 3, yron BAC pasen 45°.

(E o ij
2 2
3. VYron C tpeyromsauka ABC pasen 30°, D — oTmdHas oT A TouKa HepecedeHus OKPYKHOCTEH,

noctpoeHHbIX Ha ctopoHax AB u AC kak Ha nuametpax. M3BectHo, uto DB:DC=2:5. Haiigure cunyc

7111 3vV111
yraa A. unu
74 74

4. Ha npsamoii, cogepxaiueii Meauany AD npsmoyronbHoro tTpeyroibarka ABC ¢ npsMbIM yriiom
C, B3gra Touka E, ynaneHHas or BepmmHbl A Ha paccrosHue, paBHoe 4. Haiinute mniomanpb
tpeyronbauka BCE, eciu BC =6, AC =4. (2,4 unu 21,6)

S. [Tnomans Tpanemuu ABCD pasna 135. [uaronamu mnepecekatorcs B Touke O. OTpesku,
coequustomue cepeaquny P ocHoBanus AD ¢ Bepmmnamu B u C, mepecekaroTcsi ¢ AMAaroHaIsIMU
tpaneuuu B Toukax M um N. Haiinure mmomans tpeyronbHuka MON, ecnu oaHO U3 OCHOBAaHUMN
Tpareiuu BaBoe 0oJbiie apyroro. (15/4 unu 12/5)

6. Han tpeyronpHuk ABC co croponamu AB = 15, AC = 9 u BC = 12. Ha cTopone BC B3saTa
touka D, a Ha ctopore AD — touka O, mpuuem CD =4 u AO = 30D. OkpyxHocTh ¢ 1ieHTpoM O
npoxoauT uepe3 Touky C. Halimute paccrosHue or ToukM C 1O TOYKM NEPECEUYECHMS] ITOU
OKPYKHOCTH ¢ tipsiMoit AB. (7,5 wau 7,2)

7. Jan tpeyronbHuk ABC. Touka E na mpsamoit AC BeiOpana Tak, uto TpeyroibHuk ABE,

IUIOIIAJb KOTOporo paBHa 14, - paBHOOenpeHHbI ¢ ocHoBanueM AE u Bwicoroit BD. Haiinute

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



8.  Touka M nexur Ha otpeske AB. Ha okpyxnoctu ¢ nuamerpom AB B3sita Touka C, ynaneHHas

oT Touek A, M u B Ha paccrosaus 20, 14 u 15 coorBercTBeHHO. Haliaure miomanb TpeyrojabHUKa
BMC. (54 +12113)

9. Han npsmoyronsHblii TpeyroibHuk ABC ¢ kareramu AC = 15 u BC = 8. C nenrpom B
BepmHe B mpoBenena okpyxHocTh S paauyca 17. Haiiagure paanyc OKpy>KHOCTH, BIIMCAHHOU B yToOJ

BAC u kacarormelicss OKpyKHOCTH S. (%1 unu 8—85j

10. Tlpsmas, mepneHAMKYISpHAS TUIIOTCHY3€ MPSMOYTOJIBHOTO TPEYroJIbHHKA, OTCEKAeT OT HEro
YeTHIPEXYTOJIbHUK, B KOTOPBI MOXHO BIHCAaTh OKPYXHOCTh. Haiiaute pamuyc OKpyKHOCTH, €CIH
OTPE30K ATOM NPSIMOM, 3aKIIOYECHHBIM BHYTPHU TpEYrojibHUKa, paBeH 40, a OTHOIIEHUE KAaTETOB
TpeyroibHuKa paBHo 15/8. (25 wiu 32)

Yr1ibl B IPOCTPAHCTBE

1. B xyoe ABCDABC,D, touxn E u F - cepemunnl pebep ABu BC,, coorBercrenHo.

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

2. B npasunbHoii Tpeyronsnoii npusme ABCA, B,C, , Bce pebpa koTopoii paBrbI 1, HaliuTe KOCHHYC

yria mexay npsimeiva AB, u BC, . (%j

3. Cropona ocHoBauusi npaswibHON TpeyronsHoi mpusmbel ABCA,B,C, pasma 8. Bricora stoii

1
npu3Msl paBHa 6. Haliaure yron mexay npsmeivu CA n AB, . (arccos 2—5j

4, B ocuosanun mnpsmoii npusmei  ABCA B,C, nexut paBHOGEnpeHHBIH NpAMOYTONbHBIH

tpeyronbauk ABC ¢ rumorenysoii AB , paBHO# 8+/2 . Bricota 710t npu3Mbl paBHa 6. Halinure yron

mexnay npsimeimu AC, u CB; . (arccos ZESJ

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

6. B xyoe ABCDAB,C,D, maiinure Tanrenc yrma mexmy npsamoin AA, u mmockoctero BCD.

)

7. B npasunsnoit Tpeyroasnoii npusme ABCA, B,C,, Bce pebpa kortopoii pasusl 1, Touka D -

w)

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



8. OcnoBanme mmpamuasl DABC  paBHoOenpennbiii  Tpeyrompauk ABC, B koTtopom

AB = BC =13, AC = 24. Pe6po DB nepneHaukyasspHO MIOCKOCTH OCHOBaHMs U paBHO 20. Haiigure
TaHT'CHC JIByrpaHHoro yria npu peope AC . (4)

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

HaluTe TaHTeHe yrina Mexay miockoctssmu CDD, u BDA, . LT

10. B IPSIMOYTOJILHOM napasuiesenure/ie ABCDABC,D, V3BECTHBI

peopam AB =8, AD = 6,CC, =5. Haiinure yron mexny mwiockoctssmu BDD, u AD,B, . (arctg %j

PaccTosiHusl B IPOCTPAHCTBE

1. Pebpa npaBuIIbHOI YeTHIPEXyroJdbHON MpU3MBI paBHHI 1, 4 u 4. HaiimuTe pacCTOsHHE OT BEPUIMHBI
/0 IIEHTPA OCHOBAHHS TIPH3MbI, HE CONEPIKAIIEro Ty BepmuHy. (3)

2. B npasunbroi mectuyronsnoii npusme ABCDEFA B,C D, E,F,, Bce pebpa xoropoii pasusr 1,
HalUTe pacCTOSHUE MEKAY Toukamu A u E;. (2)

3. B npaswisHoii Tpeyronsnoii npusme ABCA, B,C, Bricora paBna 2, cTropoHa ocHOBaHus paBHa 1.
Haiinure paccrosuue ot Touku B, mo npsmoit AC, . (8)

4. Ocnopanne npsivoii mpusmbl ABCDAB,C,D, - pom6 ABCD, B kotopom AB =10, AC = 61/7.
BboxoBoe pedbpo AA, paBHO 321 Haitzure paccTostHie OT BepmnHbl B 1o mpsamoii AC, . (8)

5. B npaBuibHOI yeTsipexyroibpHoi mupamuae SABCD cropona ocHoBaHus paBHa 1, 60koBOe pedpo
paBHO 73 Haiinure paccrosiaue ot Touku C 1o mpsimoit SA. [@j

6. PeGpo xkyoa ABCDAB,C,D, pasro /3. Haiimute paccrosue ot Bepmmusl C 0 IIOCKOCTH
BDC,. (1)

7. Jlan mpaBunbeHbi TeTpasdap ABCD c peGpom /6 . Haiinure paccTosiHUEe OT BepIIMHBI A 10
wiockoctn BDC . (2)

8. B npaBuibHO# ueTbipexyronbhoii nupamuae PABCD c¢ BepumHoii P cropona ocHoBaHus paBHa 3,

BeicoTa 2. Haiimure paccrostaue ot Bepumusl A 1o rpanu PCD. (2,4)

V3

9. B emunnunom kyoe ABCDA B,C,D, maiinute paccrosaune mexny npsmeivu AB u AC, . (?J

10. B mupamune DABC wu3Bectnb! qumnnbl pebep: AB = AC = DB =DC =10,BC = DA=12.
Haiinure paccrostuue mexay npsmeima DA u BC . (2\/7 )



Bapuanrt 1
1. l'opojckoii OroKeT cocTaBiIseT 45 MITH. p., @ pacXoJibl Ha OJIHY M3 €ro crated coctaBmin 2,5%.

Ckoutbko pyOJieii moTpaueHo Ha 3Ty CTaThio OroKeTa?
1)5625000 p. 2)562,5 p. 3)50625000 p. 4) 562500 p.
2. llepen mnpexacraBieHWEM B LHUPK JIs MPOAAKM OBUIO 3aroTOBIEHO HEKOTOPOE KOJIMYECTBO

2
BO3QYIIHBIX MIAPHUKOB. Hepen HadaJioM IMPCACTaBJICHUA ObLIO HpOI[aHOE BCCX BO3AYIIHLIX MIAPHUKOB,

a B aHTpakte — eme 12 mryku. Ilocine atoro ocramack TpeTb Bcex IIApUKOB. CKONBKO IIAPHUKOB
ObLIO IEPBOHAYANIEHO?

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

3. CoeperaTenbpHbI OaHK HAYKMCIIAET HA CpOoUHbIN Bk 20% ToaoBBIX. BKIIaTUuK MOJIOKMIT HA CUET
800 p. Kakas cymma Oymer Ha 3TOM CYeTe€ uepe3 TOJ, €CIM HHKAKUX OIepaluii CO CUETOM
MPOBOAUTHCS HE Oyaer?

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

4. Ha cuer B 0OaHke, 10X0J 10 KOTOpoMy cocrtaBisieT 15% ronoBbix, BHecau 24 Tbic. p. CKOJIbKO
ThICSIY pyOmeil OyaeT Ha 3TOM cyeTe uepe3 rojl, €Clu HUKaKUX OIlepalii CoO CYUeTOM MPOBOAUTHCS HE
oyner?

5. Kakas cymma (B py0O:six) OyaeT mpocTaBiieHa B KACCOBOM U€Ke, €clii CTOMMOCTh ToBapa 520 p., u
MOKYTaTeb OIUIAUYMBAET €ro M0 AUCKOHTHOM KapTte ¢ 5%-Hoi cKuaKon?

6. Toap Ha pacnponaxe yneHwtu Ha 20%, npu 3ToM oH cTai cTouTh 680 p. CKOJIBKO CTOMII TOBap
JI0 pacipoiaku?

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

7. TocynmapctBy npuHamie:xxut 60% akuuii npeAnpusTHs, OCTaIbHbIE aKIUU MPUHAIISKAT YaCTHBIM
nuuaM. OOmias mpuObLIbF MPEANPUATHS TIOCTIE YIUIAThl HAJIOroB 3a roja cocraBmwia 40 muH. p.. Kakas
CyMMa U3 3TOi MpHUOBLIN AOJKHA MTOWTH Ha BBIMJIATY YaCTHBIM aKIIOHEpam?

1)400000 p. 2)16000000 p. 3)24000000 p. 4) 100000000 p.

8. AKIHMH MPEeANPUATHS pacCIpeIeIeHbl MEX Ty TOCYAapCTBOM M YACTHBIMU JIMIIAMH B OTHOILIEHHUH 3:5.
OO6m1ast mpuOBLIL MPEANPUITHS TTOCHE YIIAThl HAJIOTOB 3a ToJ cocTaBuia 32 muH. p. Kakas cymma u3
3TOW MPUOBLIN JOKHA IOWTH Ha BBHIIIJIATY YaCTHBIM aKIOHEepam?

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

9. Ha moct mpencenarens IIKOJIBHOTO COBeTa MPETEHJOBAIM JABa KaHauaata. B rojocoBanun
npuHsuin yyactue 120 denoBek. ['omoca Mexny kaHAMZAaTaMU paclpelelWInCh B OTHOIIEHUHU 3:5.
CKOJIBKO T0JIOCOB HOJTYYHJII TOOETUTENH?

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

10. Yucno XBOHHBIX JIEpPEBbEB B MApKe OTHOCUTCS K YUCIY JUCTBEHHBIX Kak 1:4. CKOJIBKO MPOLIEHTOB
JIEpPEBbEB B MTAPKE COCTABJISAIOT JIUCTBEHHBIE?

Bapuanr 3

1. BpryucIHTh: (@) 2

2. Bpruuciaurs: 3\/ 729

454 .4/120

3. Brruuciurs:
45



=

15
4. Bermcmuts: 109, 15—1l0g, 16

| 5 1-1g2 | 3
5. Boumciuts: 30 %> 4+ 1079° —8°%

6. Bpruucnuts: COSlSOO

4
7. Bomuucmuts: COS2¢X , ecrm COS QX = g

T ) 1 T
8. Borncmurs: COS(— + @) secm SN =— O<a<—
3 J3 2

Bapuanr 4

B ciyuaiiHoMm sKcriepuMeHTE OpocaroT JBE WrpajbHbIe KOCTH. Haliaure BEpOSTHOCTH TOTO, YTO B
CyMMe€ BBINAAET 5 OYKOB. Pe3ynbrar OKpyriaure 10 COThIX.

B cnyuaiiHOM 3KCcriepuMEHTE CUMMETPUYHYIO MOHETY OpocatoT Tpuxabl. Haiiiute BepoSsTHOCTH TOTO,
YTO OpeJI BBIIAAET POBHO JIBA pasa.

B ywemnmonare no rumHactuke yuyactByroT 50 cnopremenok: 24 u3 CILA, 13 u3 Mekcuku, ocTanbHble
— u3 Kanagpl. Tlopsiiok, B KOTOpOM BBICTYNAIOT TMMHAcTKH, ompezensercss kxpebueM. Haitnure
BEPOATHOCTH TOTO, UTO CIIOPTCMEHKA, BhICTyHAIOLIas IepBoil, okaxercst u3 Kanazapl.

B cpennem u3 1400 canoBbIx HacocoB, IMOCTYNUBIIMX B Mpojaxy, 7 mnoarekatoT. Haigute
BEPOSTHOCTH TOTO, UTO OAMH CIy4YailHO BEIOpaHHBIN JJ11 KOHTPOJISI HACOC HE MOJITEKAET.

dalbpuka BbiyckaeT cyMkH. B cpenneM Ha 200 kaueCTBEHHBIX CYMOK IIPUXOJIUTCS YETHIPE CYMKH CO
CKpBITBIMU AedexTamu. Haiinure BEposITHOCTh TOTO, UTO KYIUIEHHAs CYMKa OKa)KeTCsl KaueCTBEHHOM.
Pe3ynbTaT OKpyrimre 10 COThIX.

B copeBHOBaHUSX MO TOJIKAHUIO AIpa yY4aCTBYIOT 3 CIOPTCMEHA U3 MakeJqoHUHU, 8 CHOPTCMEHOB U3
Cepbun, 3 cnoprcmena u3 Xopsatuu U 6 — u3 CrnoBeHuu. Ilopsgok, B KOTOPOM BBICTYIAIOT
CIOPTCMEHBI, ompenensercs >xpedbueMm. Haiinute BEpOSTHOCTH TOTO, YTO CIOPTCMEH, KOTOPBIH
BBICTYIAET MOCJIeIHUM, OKaxkeTcst n3 Cepouu.

Hayunas kondepennus mpoBoautcst B 5 qHeil. Beero 3aruranupoBano 75 MOKIIago0B — TEPBBIE TPH
THS 1O 15 MOKIIamoB, OCTabHBIE PACTIpPEEICHBI TOPOBHY MEXKTY YETBEPTHIM M TISATHIM JTHSMHU.
[Topsimok mokimamoB ompenensieTcs xepedbbEBkon. KakoBa BeposTHOCTB, U4TO J0Kiaa mpodeccopa M.
OKa)XETCS 3aINTAHUPOBAHHBIM HA TIOCTEAHUHN JIeHh KOH(EPEHITUN?

Konkypc ncnonnureneit mpoBoautcea B 3 1HA. Beero 3asBieHO 45 BBICTYIUIEHHH — IO OJTHOMY OT
Kaxaoi ctpanbl. B mepBbiii neHb 27 BBICTYIUICHUH, OCTaJbHbIE PACHpEEICHbl MOPOBHY MEXKIY



octaBmIUMuUCS AHAMU. [Topsaok BBICTYIUIEHUH orpenensercs xepeObEéBkoi. KakoBa BepoOsSTHOCTD,
YTO BBICTYIUIEHHE IIpeacTaBuTeNs Poccum cocTonTest B TpeTuil A€Hb KOHKYypca?

9. Ilepen HauasoMm mepBOro Typa 4EMIHOHATA M0 INANIKaM YYaCTHUKOB pa30MBAarOT HAa UI'POBBIE Maphbl
cllydyailHBIM 00pa3oM ¢ momouibio Xpebus. Becero B yemnuonare ydacTByeT 26 HIAIIMCTOB, CPEAU
KoTOphIX 3 yuacTHHKa U3 Poccuu, B Tom umncie Bacwinii Jlykun. Haiinure BeposiTHOCTH TOTrO, U4TO B
nepBoM Type Bacunmii Jlykun Oyner urpats ¢ KakuMm-1u60 mamuctom u3 Poccun?

10. B cOopauke OuneroB mo xumuu Bcero 50 OwumetoB, B 20 W3 HHUX BCTpEYaeTCS BOMPOC IO
yrieBopopoaaM. Haiiaure BepoOSTHOCTH TOTO, YTO B CIy4YailHO BBHIODAaHHOM Ha JK3aMeHE Ouiere
LIKOJIBHUKY JIOCTaHETCS BOIIPOC IO YIIIEBOIOPOAAM.

Hmozoewtit mecm

1. B oTnenenuu OONBHUIBI HAXOAATCS 25 OOJIBHBIX, KOTOPBHIM Bpad HAa3HAYMII YKOJIBI JIEKAPCTBA IO
2,5 mu1. YKOJIBI HY>KHO AeaTh 3 pasa B 1eHb. B ynakoske 16 ammyn nekapcrsa no 2,5 mi. Kakoe
HauMEHbIIIee KOJIMYECTBO YIIAKOBOK HYXHO 3aKa3aTh Ha OJUH J€Hb?

2. Ha pucyHke »XHpPHBIMH TOYKAMH ITOKa3aHa IICHA HUKEIs Ha MOMEHT 3aKpPBITHS OWpP’KEBBIX
TOproB Bo Bce paboune nuu ¢ 6 mo 20 mas 2009 roga. Ilo ropusoHTanu yka3pIBarOTCs YKcIa MECsIa,
10 BEPTHKAIM — IleHa TOHHBI HuUKens B joiuiapax CIIIA. Jlns HarjasgHOCTH >KMpHBIE TOYKH Ha
pUCYHKE coeAMHEHbI JuHued. Omnpenenure Mo PUCYHKY HAUMEHBIIYIO LIEHY HHUKENS Ha MOMEHT
3aKpBITHUS TOPTOB B niepuoa ¢ 7 o 15 mas (B nomutapax CILA 3a Tonny).
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3. Ha xneruaToii Oymare ¢ kiieTkaMu pazmepoM 1 cm X 1 cm n3o0pakeHa Gpurypa (CM. pUCyHOK).
Haiigure ee miiomaas B KBapaTHBIX CAHTUMETPaX.

i W

4. Ilepen Ha4yaIOM MEPBOro Typa YEMITMOHATA I10 IIAlIKaM yYaCTHUKOB pa30MBalOT Ha UTPOBBIE
napbl CIIy4aiiHbIM 00pa3oM C MOMOIIBIO KpeOus. Becero B ueMnuoHaTe y4acTByeT 26 MIAIKUCTOB,
Cpelnu KOTOphIX 8 ydacTHMKOB U3 Poccun, B ToM unciie bopuc bapcykos. Haliqute BeposiTHOCTH TOTO,
4yT0 B mepBoM Type bopuc bapcykoB Oyner urparh ¢ kakum-n1u6o mamuctom u3 Poccun?



5. Haiiute KOpeHb ypaBHEHHs 16%° =

ba | R

6. IlepumeTp ueTbIpeXyroibHUKA, ONMCAHHOTO OKOJIO OKPY>KHOCTHU, paBeH 74, BE €ro CTOPOHbI
paBubl 21 u 25. Haiinute GONbIIyIO U3 OCTABIIMXCS CTOPOH.

7. Ha pucynke n3o0paxen rpaduk y = f '(X) — npoussoanoii ¢pyukuuu f(X), onpenencnnoii Ha
unTepBaie (—20;2). Haliaure komudecTBO ToYek MuHUMYMa GyHkuuu f (X), npuHaaaexKammx
orpesky [-18;1].(7843)

My

—

VAR

8. B cocya, nmeromuii popmy KOHyca, HAUIN 25 MJ KHUAKOCTH IO TIOJIOBHHBI BHICOTHI COCY/IA.
CKOJIBKO MIJLTUIUTPOB KUJIKOCTH HY>KHO JOJUTH B COCY/I, YTOOBI 3aIIOJIHUTH €T0 10BEPXY?

9. Borunciuts:  log, 15 —log, E

2
10. BeicoTa Haj 3eMiieil OJOPOLICHHOTO BBEPX Ms4a MEHSIETCS 10 3aKOHY h(t) =2+ 71— 5t ,

rae h — BeicoTa B MeTpax, t — BpeMs B CeKyHIax, npouiemnieeMoMeHTa Opocka. CKOJIBKO CEKYH/I
Ms14 OyZIeT HaXOJUThCS Ha BBICOTE HE MeHee 4 MeTpOB?

11. B npaBusibHOM 4eThIpeXyroiabHON upaMuie Bce pedpa pasHbsl 32.Haitnure miomane
CeUeHMsI MUPAMUIBI INIOCKOCTHIO, MPOXOASIIEH Yepe3 cepeinHbl OOKOBBIX pedep.

12.M310M morydaeTcsl B mporiecce Cymkn BUHOTpaaa. CKOJIBKO KHIIOTPAaMMOB BUHOTPa/Ia
noTpeOyeTcs A MOoayYeHus 54 KujaorpaMMoB U3I0Ma, €Clid BUHOTPal coaepkuT 90% BoJIbI, a U3I0M
coaepkut 5% BObI?

14. Haiigiute HauMeHbLIee 3HaueHne GyHKUMN y = 4tgx — 4x + 8 Ha orpeske [0;7].

. 5
13. a) Pemnre ypaBHenue 4sin® x = cos(x — =7).
. 3_ 5
6) Haiinure Bce KOpHU ypaBHEHUS, IPUHAJIEKAIINE OTPE3KY [:TI: :?I].
14. B xy6e ABCDA1B1C1D1 Bce pebpa paBusl 5. Ha ero pedpe BB:1 ormeuena Touka K Taxk,
yro KB=3. Yepes Touku K u C1 miockocts o, napaniensHas npsimoid BD1.
a) Jloxaxwure, uro A1P : PB1=1:2, rae P —touka nepecedenus miockoctu o ¢ pedopom A1B1.
6) Haiinure oO6bem Gosbiieit u3 ABYX yacTeil Ky0a, Ha KOTOpPbIE OH JAETUTCS IMIIOCKOCTHIO (.

15. PemnTe HepaBeHCTBO:
loggi +logg(x*+ 3x—9) <logy(x* + 3x —|—$— 10)



16. K oxpyxHocTH, BiucaHHo# B kBajgpar ABCD, npoBenena kacarenbHasi, nepecekaromniast
ctoponbl AB u AD B Toukax M u N cooTBETCTBEHHO.

a) [lokaxxure, uro nepumerp TpeyroubHuka AMN paBen cropone kBajpara.

0) [Ipstmast MN niepecekaer npsimyro CD B Touke P. B xakoM otHOomenunu aenut cropony BC npsimas,
MpoXo/siias yepe3 ToUKy P u ueHTp okpyxHoctu, eciu AM: MB=1:2?

17. 31 nexabpst 2014 rona Anekceii B3s1 B 6anke 6902000 py6uieii B kpeaut mox 12,5%
rojoBbIXx. CxeMa BBIIIATHI ciienyromas — 31 nekadps Kaxa0ro clieqyomero rojga 0aHk HagyucIiseT
MIPOLIEHTHI HA OCTABLIYIOCS CyMMY JIoJira (TO €CTh yBenu4uBaeT qoir Ha 12,5%), 3ateM Anekceit
nepeBoAuT B 6aHK X pyoseit. Kakoit qomxHa ObITh cymma X, 4TOOBI AJIEKCEH BBITIIIATHI TOJT

YEeThIPbMsI PaBHBIMH IIJIaTEKaMU (TO €CTh 3a YEThIpE rojia)?

18. HaiinuTe Bce 3HaueHUs MapaMeTpa a, MPU KaxkI0M U3 KOTOPBIX JF000€ YUCIIO U3
OTpe3Ka 2 =< x =< 3 SBIIIETCA PELICHUEM YPaBHEHUSA

r—a—2|+|x+a+3=2a+5.

19. Haiiytcst i XOTS ObI TPU JA€CATU3HAYHBIX YUCIIA, NEJSAIIMXCS Ha 11, B 3aIMCH KaXK10TO
13 KOTOPBIX UCTIOJIb30BaHbI Bee 1UppsI oT 0 10 9?7
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1. bopsenxo, E.K. Pemenue crepeomerpuueckux 3anau [Texcr]: Meroauueckue peKkoMeH1alluu
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