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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 o6pazoBanuu B Poccuiickoit deneparumny;
— IIpuka3z MunucrepcTtBa obpazoBanus u Hayku Poccuiickoir ®eneparuu ot 29.08.2013r. Nel008
«O0 ytBepxkaenuu Ilopsinka opraHuzaluy U OCYHIECTBICHHUS 00pa30BaTEIbHON JIEATEIBHOCTH IO
JIOTIOJTHUTEILHBIM 00111e00pa30BaTeIbHBIM IPOTpaMMam».

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

3HaHNE MaTeMaTHKH B COBPEMEHHOM OOIIECTBE SBISETCS HEOTHEMIIEMOW YacThIO JIMYHOU M
npoeCCHOHATBPHON JKU3HU 4YeNOBeKa W CPEICTBOM BKJIIOUEHHS B MHPOBOE COIMOKYIBTYpPHOE
npocTpaHcTBO. VIMEHHO 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 CiOylIaTesled I[OATOTOBUTEIbHBIX KYpCOB U 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 Marepuaja [0 MaTeMaTHKE C Y4eTOM
«Crnennpukau ~ KOHTPOJIGHBIX HW3MEPHUTENBHBIX MaTepuanoB» u Ha ocHoBe «Komudukaropa
3JIEMEHTOB COZEPKaHMs M TPeOOBAaHMH K YPOBHIO MOJTOTOBKH BBITYCKHHKOB 00IIe00pa30BaTeIbHBIX
yupexaenuit st nposeaenus B 2019 roay eqmHoOro rocy1apcTBEHHOTO SK3aMeHa 10 MaTeMaTHKE».

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

Hoeusna mporpaMMBbl 3aKIIIOYaeTCs B peajM3alidy MOJIMBAPUAHTHOTO MOJX0/a K OpraHU3aluu
00pa30BaTeNLHOTO TPOIECCa, MCTIOIH30BAHNU CHUCTEMBI B3aMMOCBSI3aHHBIX 3aHSATHH, BBICTPOCHHBIX B
JOTMYECKOW TMOCJIE0BATEIbHOCTH UM HAlpaBlIEHHBIX HA AaKTHBHU3AlMIO I103HABAaTEIbHON cdepsl
00y4aromuxcsi TMOCPEACTBOM TNPUMEHEHHUSI Pa3HOOOPA3HBIX NEeNarormyeckux 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. HanpaBJjieHHOCTh POrPaMMbl, ee 1eJIb U 3a1a4H
IIpoepamma mpeaHa3HaueHa AJs NOATOTOBKH K ENMHOMY rocynapcTBEHHOMY K3aMEHY IO

MaTeMaTHKe.

OCHOBHOH yeb10 TPOrpaMMBl SIBIISIETCS POPMUPOBAHNE CUCTEMATU3UPOBAHHBIX 3HAHU,
YMEHUH 1 HaBBIKOB B 00JIACTH LIKOJBHOI'O Kypca MaTeMaTHKH, HEOOXOIUMBIX Ul C1a4M SK3aMEHa.

Jlis nocTHKEHUS! IOCTaBICHHOM 1IeU CIIYKaT 3a0ayu:

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

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

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

- (hopMupoBaHKE YMEHUI 1 HABBIKOB PELICHUsI MaTeMaTUYECKHX 3ajay.

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

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

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

- BBIIIOJIHATH BbIYUCICHUA,

- BBITIOJTHSATH TTPeoOpa30BaHusl alreOpanyecKuX BhIPAKCHHIM;



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

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

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

- CTPOUTH U UCCIIEA0BATh IPOCTEMIINE MaTEMAaTUUECKHUE MOJIENH;

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

Baagern:

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

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

1.5. O0mas xapakTepucTHKA MPOrpaMMbl

[Iporpamma paccuutaHa Ha S/ 4acoB ayauTopHOM Harpy3ku. CTpykTypa Kypca
npeycMaTpUBAET JIEKIIUU U IPAKTUUECKUE 3aHSATHUSI.

Ha nexmmsix pacKpbIBalOTCS OCHOBHBIC TEOPETUYECKUE TMOJOKEHHS, IPAKTUYECKUE 3aHATHS
HAllpaBJICHbl HA 3aKpelUIeHHe TeOpeTHMYEeCKUX 3HaHuid. Peanusauus mnporpamMmbl MOCTPOCHA Ha
UCTIOJIb30BaHUH aKTHBHBIX METOAO0B 00YUEHHsI, COBMECTHOW TBOPYECKOH JEATEIBHOCTH MPEIO1aBaTes
U CIIylIaTesei.

CrpykTypa 00pa30BaTenbHOI MPOrpaMMbl BKIFOYAET KOMIUIEKC Pa3/IeioB:

«YpaBHEHUS U HEPABEHCTBAY;
—  «DyHKUIUNY;

— «Hauama maTeMaTH4ecKoro aHajin3a;
—  «l'eomerpusy;
—  «3DaeMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUHU BEPOSITHOCTEINY.

YpaBHeHUs M HEPABEHCTBA

KBagpaTtHble ypaBHEHUST M HEpPAaBEHCTBA. PalMOHaNbHBIE YpPaBHEHHs M HEPABEHCTBA.
WppaunonanbHble ypaBHeHuUs. Tpuronomerpuueckue ypaBHeHus. [lokazaTenbHble U JorapupmMudeckue
YpaBHEHUsI U HEPABEHCTBA. PaBHOCWIBHOCTH ypaBHEHUM, CHCTeM ypaBHeHUU. [Ipocreiimme cucremsl
ypaBHEHMH C JByMsl IlepeMeHHbIMHU. PelleHune cucTeM ypaBHEHHMH crnoco0aMu IOACTaHOBKH,
anreOpanvyeckoro CIOXKEHMsI, BBEJICHUSI HOBBIX NepeMeHHbIX. cnonap30BaHue CBOMCTB (PyHKUMHA Hpu
pELIEHNN YpaBHEHUM U HEepaBeHCTB. CHCTEMBI JMHEMHBIX HEPABEHCTB. CUCTEMBI HEPABEHCTB C OJIHOM
nepeMeHHON MeTon uHTepBaioB. M300pakeHne Ha KOOPAMHATHOM TUIOCKOCTH MHOXKECTBA pEIIeHUMN
YPaBHEHUU C IBYMs NEPEMEHHBIMU U UX CHUCTEM, HEPABEHCTB C IBYMs IIEPEMEHHBIMU U UX CUCTEM.
[IpuMeHeHne MaTeMaTHYeCKMX METONOB JUI PEIICHUS COAEP/KATEIbHBIX 3a1ad W3 Pa3IMYHBIX
oOnacTeil HayKH U NpakTUKU. MIHTepripeTanus pe3yabTara, yueT OrpaHUueHU.

DyHKUUH

OyHkMs, o0nacTh omnpeneneHus (YHKIUM W MHOXECTBO 3HaueHuM ¢ynkuuu. [padux
¢ynkuuu. [IpuMeps! pyHKIMOHANBHBIX 3aBUCUMOCTEN B pealibHBIX IMpoleccax U siBieHusx. OOparHas
¢byukuus. 'papuk odpatHol pynkuuu. [IpeoOpazoBanus rpadukoB GpyHKUINN, MapauIeNbHbINA TEpEHOC
U CUMMETpHs TpapHUKOB OTHOCHUTEIIBHO OCeH KOoopAMHAT. MOHOTOHHOCTh (DYHKIMM, MPOMEKYTKH
BO3pacTaHus U yObIBaHMs. UeTHOCTh M HeueTHOCTh GyHKIMM. [leproguuHOCTh W OTrpaHUYEHHOCTH
¢ynkuuit. Toukn skctpemyma. Haubosnplee 1 HaumeHblee 3Ha4eHus: QyHKIUM. JInneiHas ¢pyHkuus,
ee rpadux. DyHKIMS, ONUCHIBAIOIIAs OOpPATHYI0 MHPOMOPLHMOHAIBHYIO 3aBHCHUMOCTb, €€ TIpaduk.
KBanparnunas ¢ynkuus, ee rpadux. CrenenHas QyHKUUS ¢ HaTypajJbHBIM IOKa3aTesieM, ee rpaduk.
Tpuronomerpuueckue QyHkiuu, ux rpapuku. ITokasarenbHas u sorapudmuyeckas (QYHKIUH, HX
rpadukH.



Hauaja MaTeMaTH4YeCKOT0 aHAJIN3a

[Tpou3BoHas, ee reOMETpUUECKU U (PU3NUECKUN CMBICT. YpaBHEHHE KacaTeabHON K rpaduky
¢ynkuuu. [IponsBoaHas CyMMbl, pa3HOCTH, NPOU3BEACHHS U 4acTHOro. [Ipon3BoaHbIE 3J€MEHTapHBIX
¢yukuuii. Bropas npousBogHas u ee puzmueckuii cmpicia. [IpuMeHeHne npou3BOIHON K UCCIIEIOBAHHIO
¢GyHkuui M noctpoeHuto rpadukon. [IpuMeHeHHe NPOU3BOJHON JUIsl HAXOXKACHUS HAWITYy4dIIero
peuieHus B TPUKIATHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKHX, 3aaadax. IlepBooOpasHbie
aseMeHTapHbIX QyHKIMHA. [IpumeHeHne uurerpana B pU3MKe U TEOMETPUH.

I'eomerpus

TpeyronbHUK, mapamienorpaMmMm, poMO, MPSIMOYrOJbHUK, KBaapaT, Tpanenus. OKpyX HOCTh U
Kpyr. OKpyXHOCTb, BIMCaHHas B TpPEyrojbHUK. OKpPYKHOCTb, ONMCAHHAs OKOJIO TPEYroJbHUKA.
MmuoroyroiapHuk. Cymma yrjioB BBIIYKJIOIO MHOIOYrosibHHMKA. [lpaBuiibHBIE MHOIOYTOJIBHUKH.
Bnucannas u onucanHas — okpykHocTH. [lepecekaroniuecsi, napajuielibHble M CKpPELIMBAIOIINECS
OpsiMble, TEPHNEHAMKYISPHOCTh MNpsAMBIX. [lapannenbHOCTh NpPSAMOM M IUIOCKOCTH, NpPU3HAKU H
cBoicTBa. llapannenbHOCTh IIIOCKOCTEH, MPU3HAKKM M CBOWCTBA. llepneHAMKYISIpHOCTH HPSIMOM U
IUIOCKOCTH, IIPU3HAKM M CBOMCTBA. Teopema O Tpex IeprneHauKynsapax. llepnenaukynspHOCTb
IUIOCKOCTEH,  mpu3Hakh W cBoiicTtBa.  [lapamnenbHoe — MpOEKTUpPOBaHHE,  U300pa)KeHHE
npocTtpancTBeHHBIX ¢uryp. [Ipusma, napamnenenunen, Kyo, nupamua. [IpaBuibHbIE MHOTOIPaHHUKH.
Ceuenus mpusMmbl, Hapamienenunena M nupamuabl. Llunuuaap, koHyc, cdepa, map U UX CEUCHHS.
Benunuuna yrima, rpagycHas mepa yria, COOTHOUIEHHWE MEXAY BEIMYMHOM yIjla U JUIMHOW JYru
OKPYKHOCTH. YTOJ MEXAY IPSIMBIMU B IPOCTPAHCTBE, YrOJ MEXAY HNPSAMON M IUIOCKOCThIO. J[nmHa
OTpe3Ka, JJOMaHOM, OKPYKHOCTH, IIEPUMETP MHOTOYrojbHUKA. PaccTosHME OT TOUKHM 10 MPSMOM, OT
TOYKHU JI0 TJIOCKOCTH, MEXAY MapauiebHBIMU MPSMBIMUA U NapaJIeIbHBIMK IIOCKOCTSIMU. [lnomans
TpEyroJbHUKA, NapajuienorpamMmma, tpaneuuu. [Imomaas xkpyra m cexropa. Ilnomanu nmoBepxHoOCTEN
MHOTOTPaHHHUKOB U Tel BpamieHus. O0beMbl MHOTOTPAHHUKOB U TEJ BpaIllCHHUS.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTU U B IPOCTPAHCTBE. BpIUMCICHUE PACCTOSAHMUS MEXAY
TOYKaMH, ypaBHeHHE cdepbl. BekTop, MOaylb BEKTOpa, PaBEHCTBO BEKTOPOB, CI0KEHHUE BEKTOPOB,
YMHOKEHME BEKTOpa Ha 4ucio. KoulMHeapHble BEKTOPBI, pAa3JI0KEHHE BEKTOpa IO JBYM
HEKOJUIMHEAPHBIM ~ BeKTOpaM. KoMIUIaHapHbBIE  BEKTOpBI, Pa3lOXKEHUE BEKTOpa IO TpPEM
HEKOMIUIaHApHBIM BeKTOpaM. KoopauHarsl BEKTOpa, CKAISPHOE MPOU3BEACHUE BEKTOPOB, YTOJI MEXKIY
BEKTOPaMH.

DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUH BePOSITHOCTeM

[Toouepenublit U OIHOBpEeMEHHBbIM BBIOOP. DOpMyIBl YKMCIa COYETAHUH U IEPECTaHOBOK.
bunom Herotona. TabnuuHoe U rpaduueckoe MpencTaBiIeHHE JaHHBIX. UHCIIOBbIE XapaKTEPUCTUKU
psloB AaHHBIX. BepositHocTH coObiTuil. Mcnonb30BaHue BEpOSTHOCTEN M CTATUCTHKHU MPU PELISHUU
MIPUKJIAHBIX 33]1a4.

OmauyumenvHol 0coOeHHOCMbI0 TIPOTPAMMBI SIBIIIETCSI TO, YTO B IPOIECCE €€ pean3aluu
bopMUPYIOTCS BCe HEOOXOAMMBIE HABBIKHU IS TIOJHOLIEHHOTO PELISHHS 3a7a4, HEKOTOPhIE U3 KOTOPHIX
OTpabaTHIBAIOTCS IOMOJIHUTEILHO IO BRIOOPY 00 yJarOITHXCSl.

1.6. IIpyHUMIIBI 00YUYEHHUS 110 IPOrpaMMe

B kadyecTBe OCHOBHBIX NPUHIMIIOB O0YYEHHUs IO JAHHOM MPOTrpaMMe OIpe IeIIeHBI:
— IPUHLHI B3aUMOJECVCTBUS U COTPYITHUYECTBA;
— TPUHLHUI €AMHCTBA Pa3BUTHUS, OOyUEHUS U BOCITUTAHMUS;
— IPUHLHUI CUCTEMAaTUYHOCTH U IOCIEA0BATEIBHOCTH;
— IPUHLUI JOCTYITHOCTH;
—  IPUHLUII HATJIAHOCTH;
— IPUHLHUII HAYYHOCTH;
—  IPUHLHUI KOMIUIEKCHOTO ITOAXO0/a.



1.7. Opranu3anoHHO-TIeJArOrHYeCKHe YCJIOBHS pPeau3aluy MporpaMmmbl

OO0pa3zoBarenbHbII MPOLIECC OCYIIECTBIISIETCS HA OCHOBE Y4eOHOrO I1aHa, paboueil mporpaMMel
U perjJaMeHTHPYETCsl paCIIMCAHUEM 3aHTUH.

Cpoxu peanusayuu npocpammul. IIporpamma peannsyercss B TeUeHHE S5 MecsleB. Y YeOHBIN 1o
HaynHaeTcs ¢ 1 pekabps. OO0yuenue paccuntano Ha 19 ydeOHBIX Heenu, o0Iee KOJTUIeCTBO yUeOHbIX
4yacoB — 57.

Dopmbl peanuzayuu npopamMmvl U pexcum 3auAmull. 3aHATHS PEATU3YIOTCSl B O4YHOM (opme,
HIOCPEJICTBOM IIPOBEJICHUS IPYNIIOBBIX BUJIOB PAOOTBHI.

[Topsiiok opranu3zanyu 3aHATHI:

— PpEeXuM 3aHATUH: 1 pa3 B HEJENIO;
— TMPOJOJDKUTENBHOCTH 3aHATHIA — 3 yaca.

Mamepuanvno-mexnuueckas 6asa. 3aHsTus npoBomsATca Ha 0Oaze ayautopuit AITIILY,
OCHAILIEHHBIX HEOOXOAMMBIM JJIsl OpraHU3ali 00pa30BaTEeNILHOrO MpolLecca 000PyA0BaHUEM:

—  BHJICONIPOEKTOP, UHTEPAKTUBHAS JI0CKA, IEPCOHANBHBIM KOMIIBIOTEP, BBIXOJ B HHTEPHET;,
— HarJISIHBIE IOCOOHS U IUJAKTHUECKUE MaTepUAIIbI.

Opeanuzayuu obpazoeamenvHo2o npoyecca O AUY ¢ OSPAHUYEHHBIMU BO3MONCHOCAMU
300P08bSL U UHBATUOOS.

OOyueHnne Wil C OrPaHUMYCHHBIMH BO3MOXXHOCTSIMH ~ 3JI0POBbSI W HMHBAJIHIOB IO
JIOMIOJIHUTEIBHBIM 00111e00pa30BaTeIbHbIM IPOrpaMMaM OCYIIECTBISETCS C Y4E€TOM OCOOEHHOCTEH
NCUXO(PHU3MUECKOTO PA3BUTHS, HHIUBUIYAIbHBIX BO3MOKHOCTEH M COCTOSIHUS UX 3/I0POBbSI.

3aHATHS JUIS JIULL ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 370pPOBbsl M1 MHBAIUJAMH OPTaHU3YIOTCS
COBMECTHO C JIpYTUMH CITyIIATEIISIMH.

OOpasoBarenbHasi JAEATEIBHOCTh JIML C OTPAaHMYEHHBIMM BO3MOXKHOCTSIMHM 3JI0POBbsl 10
JIOTIOTHUTEIBHBIM 00111€00pa30BaTEIbHBIM [IPOTPAMMaM OCYILECTBIISETCSI HA OCHOBE JOIMOJIHUTEIbHbBIX
00111€00pa30BaTENIbHBIX MPOrpaMM, aJalTUPOBAHHBIX MPU HEOOXOIUMOCTH AJIsi O0yYEHMs YKa3aHHBIX
M.

Cpoku o0O0y4yeHHs 1O [JOMOJIHUTEIbHBIM OOLIEPa3BUBAIOLIMM HporpaMMaM JUIsl JIMIL C
OTPaHUYECHHBIMH  BO3MOKHOCTSIMH  3JIOPOBbSI M HHBAIMJOB C Yy4eTOM OCOOCHHOCTEH WX
NCUXO(U3UUECKOTO PA3BUTUS IPU HEOOXOTUMOCTH MOTYT OBITh YBEJIINYEHBI.

Iledazocuueckue kadpei. OOpa3oBaTeNnbHBIM Mpolecc MO 00pa30BaTEeIbHOM MporpamMme
o0ecrieunBaeT NpenojaBaTelb By3a, HMMEIOLIIUI COOTBETCTBYIOIIYI TOATOTOBKY IO JaHHOMY
HaIpPaBJICHUIO.

Yuebno-memoouueckoe u ungopmayuonnoe obecneuenue npocpammul. CopaepikaTenbHas
cocTaBJsitolas 00pa3oBaTENbHON MPOrpaMMbl OTpaXkeHa B pabodell mporpamme ydueOHOro MOy, B
KOTOPOM  OTJEJNbHBIM OJIOKOM TpeACTaBiEHbl y4yeOHO-METOJMUYecCKHue (CHHCKHM OCHOBHOM U
JIOTIOJTHUTEILHOM JIUTepaTyphl) U HHGOPMAIIMOHHBIE MAaTePHAJIbl (CCHUIKK Ha DIICKTPOHHBIE PECYPCHI).

1.8. Ilnanupyemble pe3y/ibTaThl 00y4eHHUs
K oxunaempiM pe3ynbraTaM peanu3alii NporpaMMbl OTHOCSITCS:
3HaHUe:
— OCHOBHBIX MOHSTHUN IIKOJIBHOTO Kypca MaTeMaTUKHU, MTPEICTaBICHHBIX B KOAUPHUKATOPE 3JIEMEHTOB
coaepxxanus EI'D;
— OCHOBHBIX METOJIOB PEIICHHUS 3a/1a4 IIKOJIBHOIO Kypca MaTEMaTHKHU.
yMeHue:
—  BBINOJHATH BBIYUCIICHUS;
—  BBINOJHATH IpeoOpa3oBaHus anreOpandyeckux BhIPAKEHUH,
— peuaTh ypaBHEHMsI U HEPABEHCTBA U UX CUCTEMBI;
— CTPOUTbH U YUTATh rpauKu GYHKIUH;
—  BBINOJHATH JEUCTBUS C TEOMETPHUUECKUMH (PUTypamMu, BEKTOpaAMH U KOOpJIUHATAMU;
— CTPOMTb U UCCIIENOBATh IPOCTEHIINE MAaTEMAaTHUYECKHE MOIEIIN;
— paboTarhk CO CTAaTUCTUYECKON MH(POPMAIIUEH, HAXOIUTh BEPOSITHOCTh CIIy4ailHOr0 COOBITHS;
enaoenue:
—  HaBBIKAMM PEILEHUs 33a]a4 LIKOJIBHOTO Kypca MaTEMAaTUKH, NIpeAaralomuxcs B cogepxanuu EI'D;
— HaBbIKaMH CaMOCTOATENIBbHOM paboThI ¢ IUTEpaTypoit o moArotoBke Kk EI'D.



Memanpeomemnvim pesynrbmamom peaqu3allud NPOrpaMMbl  sABIseTcd (OPMHpPOBAHUE Y
CIIyLIATEeNIe CTOMKOM IMO3HABATEIBHOM MOTUBALMUA K OCYLIECTBICHUIO NAJIBHEHUIIECH NEATEIbHOCTH 110
OCBOEHHUIO MAaTEMaTHKHU.

1.9. ®opMbI NOABEIEHUsI HTOTOB U ONpeieieHHe Pe3yJbTATHBHOCTH MPOrPaMMBbI
Pe3ynbTaTBHOCT YCBOSHUS YUEOHOTO MaTepHralia OTCICKUBACTCS TIOCPEACTBOM:
— coDecenoBaHus;
—  TIPOMEKYTOYHOT'O U HTOTOBOTO TECTHPOBAHHMS.
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YUYEBHbIA IIJIAH

Ne .
w/ HaumeHoBaHue pa3jesioB y4eGHOI0 MOy Pacnpenesienne yueOHoI HArpy3Ku
¢popma
BCEro JIEKIINHU NpaKTHYecKue
KOHTPOJISt
1 | YpaBHeHUs U HEpaBEeHCTBA 24 ) 19 TECTUPOBAHUE
2 | OyHKuuM 6 1 ) co0eceoBaHuE
3 | Hagyaia MaremaTrieckoro aHaim3a 6 2 4 TECTUPOBAHUE
4 | I'eomerpus 12 ) 7 TECTUPOBAHUE
5 | DnemMeHThl KOMOWHATOPUKH U TEOPUH BEPOSTHOCTEH 6 1 5 TECTUPOBAHUE
UTOr0BOE
6 | Uroroas arrecrarus 3 3
TeCTHPOBAaHHe
BCEI'O: 57 14 43




YTBEPXIAIO:
[TpopekTop no yuebHO# u
BOCIIUTATEIILHON paboTe

«06 » HOs10ps1 2018 T.

O.B.Ilomnosa

KAJIEHJIAPHBIN YUYEBHBIN T'PA®UK HA 2018-2019 YUEBHBIN I'OJ1
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Ne HanmenoBanue anpeJb MOAYJb /
n/m | pasaejioB y4eOHOTo s s |sls|s
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1 VYpaBHeHus U _
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2 OyHKIUH _
3 Hauana
MaTeMaTHYECKOTO =
aHanmsa

4 I'eomeTpus
3 =

5 DJeMeHTEHI
KOMOWHATOPUKH H 3 3 =

TEOPHUsI BEPOSTHOCTEMN

6 Hrtorosslii TecT 3 _

IIpumeyanue: 3 — KOJI-BO Y4€OHBIX YAaCOB B HEJIEIIO;
= — y4eOHBII IPOIIECC HE OCYIIECTBISIETCS.




MUWUHUCTEPCTBO HAVKHU 1 BBICIIIET'O OBPA3OBAHMS POCCUMCKOMN
OEJIEPALINA
@enepanpHOE rocyJapCTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEKIEHUE
BBICIIETO 00pa3oBaHuUs
«AnTalcKuii rocy1apCTBEHHbIH I'yMaHUTAPHO-NEIarorHYecKuii

ynusepcuter umenn B.M. Illykumnay
(AITITY um. B.M. lykmuna)

LleHTp 10BY30BCKOU MOATOTOBKH

VTBepIKIEHO YTBEPXIAIO:

Ha 3aceJJaHHH YUYEHOTro COBETa I[Ipopexrop 110 yuebHoH 1
AITITY um. B.M. llykmuna BOCHHUTATENbHOM paboTe
ITporoxon Ne 4 W 0O.B.I[Tonosa
ot «06» HosOps 2018 T. «06 » HOA6ps 2618 .

PABOYASI ITPOI'PAMMA YYEBHOT'O MOYJIA

« MATEMATHUKA»
CocraBuTeb:
CT. IIperoyiaBaTenb Kadeapsl MaTeMaTHKH, GHU3NKH,
unpopmaruku M.I'. Kopresa —

Buiick 2018



[Iporpamma ono6peHa Ha 3acenaHuu Kadenpsl MaTeMaTuku, GU3NKH, HHPOPMATUKH
[Tpotokon Ne 9 ot «29» utons 2018 r.
3aBeayromuii kadenpoit ynpimena E.B.

INOACHUTEJIbBHAS 3AIINCKA

3HaHHE MAaTEMaTHKH B COBpPCMCHHOM O6H.[CCTBC SIBISICTCS HEOThEMJIEMOM YacThIO JUYHOM U
HpO(l)eCCHOHaHBHOfI KHU3HHU YCJIOBEKAa M CPEACTBOM BKIIIOYCHHA B MHPOBOC COLUOKYJIBTYPHOC
MMPOCTPAHCTBO. HporpaMMa 10 MaTr€MaTUKC COCTaBJICHA Ha OCHOBC q)eﬂepaHbHOI‘O KOMIIOHCHTA

roCy/IapCTBEHHOT0 CTaHAApTa CpeAHEro (IOJHOro) 001Iero oopa3oBanusi Ha 6a30BOM YpOBHE.
[IporpaMMa BBIMOJIHSET 1BE OCHOBHBIE (DYHKIIUU.

Hughopmayuonno-wemoouueckas GyHKIMS MO3BOJSIET BCEM Y4aCTHUKAM 00pa30BaTeIbHOTO
mporecca TOJMYYUTh NPEACTAaBICHHE O LENIX, COAEp)KaHUHM, oOme crparerun oOydYeHHS,
BOCIUTAHUS U PA3BUTHUS YUAIIUXCS CPEACTBAMU JAHHOTO y4eOHOTO MpeaMeTa.

Opeanuzayuonno-nianupyowas GyHKIUS IPEIyCMATPUBACT BBIICIICHUE ITAIOB 00 yUeHUs,
CTPYKTYpUPOBaHUE Y4eOHOrOo MaTepuaia, OINPEIEICHUE €ro KOJUYECTBCHHBIX W KayeCTBEHHBIX
XapaKTePUCTHUK HAa KAKIOM M3 O3TallOB, B TOM YHCIE JUISI COJACPIKATECIHLHOTO HAIOJHEHUS
MIPOMEKYTOYHOU aTTeCTAIllMi 00y4aeMBbIX.

Ilesu ¥ 3a7aYu IPOrPaMMbI
Inasnas yenv 3aKio4yaeTcss B MPUOOPETECHUHM CHCTEMATHU3WPOBAHHBIX 3HAHWMA, YMCHHH H
HAaBBIKOB, HEOOXOMMMBIX 1 caaun EI'D mo MaremaTuke.
Ocnosnbule 3a0ayu:
- TEOPETUIECKOe 00OCHOBAHUE PsiJia BOIIPOCOB IIKOJIBHON MaTeMAaTHKH,

- IPUBCACHUC B CUCTCMY MCTOAOB PCIICHHUA MAaTCMAaTUUCCKUX 3aa4;
- q)OpMI/IpOBaHI/Ie yMCHI/Iﬁ 1 HABBIKOB PCIICHUA MAaTCMATUYCCKUX 3a1ay.

IlnanupyeMblie pe3yabTaThl 00VYeHUS
K oxunnaembIM pe3ynprataM peann3aluy NporpaMMbl OTHOCSATCS:

3HAHUe:

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

yMeHue:

— MNPUMEHATH MOJIYYEHHBIE 3HAHUS B IPOLIECCE PELIEHUs 3a1ay, MPEIIOKEHHBIX B COIAEPKaHUU

EI'D no marematuke;
grnaoenue:

— HaBbIKaMU PCHICHUS 3aJaY MIKOJBHOI'O KypCa MATCMATHKH, MPCAJIararonuxcsa B COACPKaHHUU
EID.

Cpoku peaju3aiuy NporpamMmsl
[Iporpamma peanm3yercsi B TEUCHHE S MECSIICB.
OO0yuenne paccuutaHo Ha 19 y4eOHBIX HeJelNb, 00Iee KOJTUIEeCTBO Y4eOHBIX YacoB — 57.

DopMbI peau3aluiy NPOrPaMMbl U PesKUM 3aHATHH
dopma NpoBENEHUS 3aHITUIA — TPYIIIOBasl.
[Topsimox opranu3ainuy 3aHATHHI:
— peXuM 3aHATui: | pa3 B Hezemo;
— TNPOJOJDKUTENBHOCTB 3aHATHH — 3 ak. Jaca.




YyeoHo-TeMaTH4YeCKHii JIAH 3aHATHI

Ne
n/n

HaumenoBanue
pasnena

Conep:xkanue

Ko..
4acoB

YpaBHeHus u
HEpaBEHCTBA

KBagpatHble ypaBHEHUsT W HEpaBEHCTBA. PalmoHalIbHbBIE
yYpaBHEHUs W HepaBeHCTBA. MppanuoHanbHblE ypaBHEHUS.
Tpuronomerpuueckue ypaBHeHus. [lokazarenpHble U
JorapupMuyecKue YpaBHEHUS u HEPaBEHCTBA.
PaBHOCHIIBHOCTH ypaBHEHUH, CHUCTEM ypaBHEHUH.
[Ipocreiimme cucTeMbl YPaBHEHHM C JBYMS IIEPEMEHHBIMU.
Pemenne cucrem ypaBHEHHMI croco0amMu TOACTaHOBKH,
anredpanvecKoro CI0XKEHUs, BBEACHNUS HOBBIX IIEPEMEHHBIX.
Hcnons3oBanne  CBOWCTB  (YHKIMHA TP pEHICHUU
ypaBHeHUH ©  HepaBeHCTB. (Cuctembl JIMHEHBIX
HepaBeHCTB. CHcTeMbl HEPAaBEHCTB C OJIHOM IMEPEMEHHOMU
Meton wHTepBanoB. M300pakeHWe HA KOOPIWHATHON
IJIOCKOCTH MHOKECTBAa PpELICHUM YypaBHEHUH C JABYyMS
IIEPEMEHHbBIMM M HUX  CHCTEM, HEpPAaBEHCTB C JBYMs
MEpEMEHHBIMU U UX cucTeM. [I[puMeHeHrne MmaTeMaTnyecKux
METOAOB JUIsl pEUIEHUs COJEpKAaTENbHBIX 3a7ad U3
pas3nuuYHbIX obnacTeil Hayku M mpakTuku. MHTepmperanus
pe3yibTaTa, y4eT OrpaHu4eHUH.

24

OyHKIUU

OynkIusa, 001acTh omnpeneicHuss (QYHKIHMH U MHOXKECTBO
3HaueHudl  Qynkuuu. ['padux  dynkuuu. IIpumepsr
(yHKIMOHATILHBIX 3aBHCUMOCTEH B pealibHBIX MPOLECCax U
apneHussx. OOparnas  ¢yHkuma. [I'papux  oOparHoi
GbyHKIUY. IIpeobpa3zoBanus rpauxos GbyHKIHH,
napajjieNIbHblii  MepeHoc W CUMMETpHus  rpaduKoB
OTHOCHUTENIBHO Ocell KOOpAMHAT. MOHOTOHHOCTbh (PYHKIIMA,
NPOMEXYTKM BO3pacTaHuss M yObiBaHuA. UYeTHOCTh U
HEYETHOCTh (QyHKIMH. [lepHoauyHOCT M OrpaHUYEHHOCTh
¢ynkuuit. Toukn skctpemyma. Hanbonblee 1 HauMeHbIee
3HaueHus QyHkuuu. JluHelHas QyHKOUSA, ee rpaduk.
@OyHKIMSA, ONMCHIBAIONIAs OOpaTHYIO IPONOPIUOHAIBHYIO
3aBUCHUMOCTh, ee rpadux. Ksagpartuunas QyHkuus, ee
rpaduk. CreneHHas (GyHKIMS ¢ HaTypaJbHBIM IIOKa3aTeIeM,
ee rpaduk. TpuroHomerpuyeckue (QpyHKUUU, UX TpaUKH.
[Toka3zarenbHas u orapudmudeckas GyHKIUU, UX TpapUKH.

Hauamna
MaTEMATUYECKOTO
aHajmsa

[IpousBosHas, ee T€OMETPUUYECKUH M (U3UUECKUN CMBICII.
VYpaBHeHne  KacaTenbHOM K rpaduky  QyHKUHU.
[Ipon3BoHas CyMMBbI, pa3HOCTH, IPOU3BEACHHS U YACTHOTO.
[IpouzBoaHbIE 3JIEMEHTAPHBIX GyHKITHIH. Bropas
npou3BojHas U ee ¢usuueckuil cMmeica. IlpumeHenue
MPOU3BOTHON K HCCIEAOBAHUIO (YHKIHMA W TIOCTPOCHHIO
rpadukoB. IlpuMeHeHHe NPOU3ZBOAHON [UIA HAXOXKACHUS
HAaWIydlllero pemieHus B MPUKIAAHBIX, B TOM YHCIE
COLMAJIbHO-9)KOHOMHMUECKUX,  3agadax. llepBooOpa3Hbie
aneMeHTapHbIX QyHkuuid. [IpuMenenne unterpana B pusmnke
U TEOMETPHUH.




I'eometrpus

TpeyronpHuK, NapamienorpaMM, poMO, HPSMOYIOJbHHUK,
KkBazapar, Tpamneuus. OKpyXHOCTb U Kpyr. OKpYyXHOCTb,
BIIMCaHHAs B TPEyrojJbHUK. OKpYKHOCTb, ONMCAaHHAsS OKOJIO
TpeyroibHuka. MHoroyroiapHuk. CymMma yrjioB BBIITYKIJIOTO

MHOTOYT'OJIbHUKA. [IpaBuiibHBIE MHOTOYTOJIbHUKH.
Bnucannas u onucannas okpyxkHoctu. [lepecekatouuecs,
napasuiesibHble u CKpEIIMBAOIINECs npsiMbIE,

MEePHEHUKYISIPHOCTh NpaAMbIX. [lapamiensHoCTh MpsMO U
IJIOCKOCTH, TMpU3HaKu U cBoiictBa. [lapamnenbHOCTH
IJIOCKOCTEH, IIPU3HAKU U CBOWCTBA. IlepnenaukyIsipHOCTD
NpAMOM M TUIOCKOCTH, NMPU3HAKK M CBoMcTBa. Teopema o
Tpex nepreHaukysspax. [leprnenIuKkyaspHOCTb TIOCKOCTEH,
Npu3HaKu U cBoicTBa. llapamnenbHoe npoekTHUpOBaHUE,
M300paXeHUe  MPOCTPAHCTBEHHBIX  ¢uryp.  [lpusma,
napajuieJenuImes, KYyO, nvpamuja. [IpaBunbpHbIE
MHoOrorpaHHuku. CeudeHus MPU3MbI, NapajUieyienuneaa u
nupamunabl. [unuaap, xonyc, chepa, map U UX CEUCHUS.
Benuuuna yrma, rpamycHas wepa yria, COOTHOLIECHHUE
MEXy BEJIMYMHOMN yIila U JUIMHOM JyTrd OKPYXKHOCTH. YTOJ
MEXy MPSMBIMH B MPOCTPAHCTBE, YrOJ MEXKIY MPSIMOU U
IJIOCKOCThIO. JlJIMHAa OTpe3Ka, JIOMaHOH, OKPYKHOCTH,
MepUMETp MHOTOYTOJbHUKA. PaccTosstHue OT TOYKH [0
NpsIMOM, OT TOYKHU JO IUIOCKOCTH, MEXKIY IapasliebHbIMU
NpSIMBIMH M TIApAJIIEIBHBIMH  TIOCKOCTsIMU.  [Inmomans
TpPEYroJibHUKa, Mapajiegorpamma, Tpanenuu. [lnomans
Kpyra u cextopa. [1nomaam moBepxHocTeld MHOTOTPAaHHUKOB
u Ten BpameHus. OObEMbl MHOTOTPAHHHUKOB H Tl
BpauleHusi. JlekapToBbl KOOpPJAMHATHI Ha IUIOCKOCTH U B
MPOCTPAaHCTBE. BBIUKCIIEHHE PACCTOSIHUS MEXKIYy TOYKaAMU,
ypaBHeHue cdepbl. BekTop, Moaynb BeKTOpa, PaBEHCTBO
BEKTOPOB, CIIOKEHHE BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucno. KonnmHeapHble BEKTOpHI, Pa3joKE€HHE BEKTOpa IO
JBYM  HEKOJUIMHEapHbIM  BekTopaMm.  KomrianapHbie
BEKTOPBI, Pa3NI0KEHUE BEKTOPA MO TPEM HEKOMIUIaHAPHBIM
BekTopaM. KoopauHaTsl BEKTOpa, CKAISIPHOE TTPOU3BEICHNE
BEKTOPOB, YTOJI MEXK]1y BEKTOpaMu

12

DNEeMEHThI
KOMOMHATOPHKH,
CTaTUCTUKU
TEOPHUH
BEPOATHOCTEMN

[ToouepenHsblit 1 OHOBpeMeHHBbIH BBIOOP. DopMyIbl ynCIa
coueTaHuil u nepectaHoBoK. bunom Herorona. TabnuuHoe u
rpadpuueckoe  TpeaCTaBIeHHE  JIaHHBIX.  YHWCIIOBBIE
XapaKTepUCTUKU PAIOB JaHHBIX. BeposTHOCTH COOBITHIA.
Hcnons3oBanue BEPOATHOCTEN M CTATUCTUKHU IIPU PELICHUU
MPUKJIAHBIX 33]1a4.

Htoropoe 3aHsaTHE

TectupoBanue

Bcero:

57




@opMbl ATTECTAIMH U OIIECHOUHbIE MATEPHAJIbI

OcHoBHO# (HOPMOI1 TOABEACHUS UTOTOB SIBISICTCS TECTHPOBAHUE.

Mamepuanvt mecmuposanus

3anaum C4

1. boxossie croponsl KL u MN tpanenmuu KLMN paBubl 10 u 26 coorBercTBeHHO. OTpE30K,
COCTMHSIONINN CepeIMHbI AUaroHasiei, paseH 12, cpennss nuHus Tpaneuun paBHa 24. [psmeie KL
u MN nepecekarorcs B Touke A. Haiinure paanyc oKpy»XKHOCTH, BICAaHHOW B TpeyroJbHUK ALM.
(2 unu 6)

2. llpomomxenue Ouccekrpucl CD HepaBHOOenpenHoro TpeyronpHuka ABC mepecekaer
OKPYXHOCTh, OIMCAHHYIO OKOJIO 3TOT0 TPEyroyibHHKa, B Touke E. OKpy>KHOCTb, OMKMCAaHHAs OKOJIO
tpeyroibHuka ADE, nepecekaer mpsmyio AC B Touke F, ornmuunoit or A. Haiinure paaumyc

OKPYKHOCTH, OTHCAHHO# 0Komno Tpeyronsuuka ABC, ecmu AC = 8, AF = 3, yron BAC pasen 45°,

(B )
J2o 2
3. VYron C Tpeyromsanka ABC pasen 30°, D — ommuHas or A Touka IepecedeHus

OKpYXXHOCTEH, mHocTpoeHHbIX Ha cropoHax AB um AC kak Ha nuamerpax. M3BectHo, 4TO

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

4. Ha npsmoii, conepxameit meauany AD npsmoyronsHoro tpeyroiabHuka ABC ¢ npsimbiM
yraom C, B3sita Touka E, ynanenHast oT BepmnHbl A Ha paccrostHue, paBHoe 4. Haiinure miomans
tpeyronbauka BCE, ecniu BC = 6, AC =4. (2,4 uu 21,6)

S. [Tnomans Tpaneruu ABCD paBna 135. Juaronanu mnepecekarorcs B Touke O. OTpeskw,
coenuHsomue cepenuny P ocHoBanus AD c¢ BepmmHamu B n C, mepecekarorcs ¢ quaroHajIssMH
Tpaneuuu B Toukax M u N. Haiinure momane tpeyronbauka MON, ecian ogHO u3 OCHOBaHUM
Tparenuu BaBoe 0osbiie apyroro. (15/4 uau 12/5)

6. Jan TtpeyronsHuk ABC co croponamu AB = 15, AC =9 nu BC = 12. Ha cropone BC B3dra
touka D, a Ha ctopone AD — touka O, mpuuem CD =4 u AO = 30D. OxpyxHocTs ¢ nieHTpom O
npoxoaut 4epe3 Touky C. Halimure paccrtossHue or Touku C 10 TOYKHM TNEpECEeYeHUs 3TOU
OKpYKHOCTH ¢ tipsiMoit AB. (7,5 wau 7,2)

7. Han tpeyronsauk ABC. Touka E Ha mpsmoit AC BwiOpana Tak, 4to TpeyroibHuk ABE,

wiomaab Koroporo paBHa 14, - paBHoOOeapeHHbI ¢ ocHoBaHueM AE u Bbeicotoit BD. Haiinute

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



8.  Touka M nexut Ha orpe3ke AB. Ha okpyxxnoctu ¢ tuamerpom AB B3sTa Touka C, ynaneHHas

ot Touek A, M u B Ha paccrosHus 20, 14 u 15 coorBercTBeHHO. HaliquTe muomaas TpeyrojipHUKa
BMC. (54+12113)

9. Jan npsamoyronbsHblii TpeyroibHuk ABC ¢ kareramu AC = 15 u BC = 8. C uenrtpom B
BepiimHe B mpoBeneHa okpykHOCTh S pamuyca 17. Haiinmure paanyc OKpyKHOCTH, BIIMCAHHOW B

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

10. TIlpsmasi, mepneHIUKYIsIpHAS TUTIOTEHY3€ MPSIMOYTOJIBHOTO TPEYrOJbHUKA, OTCEKAeT OT HETO
YETBIPEXYTOJIbHUK, B KOTOPBIA MOKHO BIIUCATh OKPYKHOCTh. Haiiute paguyc OKpy>KHOCTH, €CIIH
OTPE30K 3TOW MPSMOM, 3aKJIIOYEHHBIA BHYTPU TPEYrojbHHUKA, paBeH 40, a OTHOILIECHHE KaTETOB
TpeyroibHuKa paBHo 15/8. (25 wiu 32)

Yr1ibl B IPOCTPAHCTBE

1. B xyoe ABCDAB,C,D, Touku E u F - cepenunnl pebep AB u BC,, cooTBeTcTBEHHO.

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

2. B npaswisnoii Tpeyronsnoi npusme ABCA B,C,, Bce pebpa xortopoii pasubl 1, Haiiaure

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

3. Cropona ocHoBanus npaswibHOM Tpeyroasnoi npusmel ABCA B,C, pasna 8. Bricora sroii

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

4, B ocuosanuu npsamoii mpusmel ABCA B,C, nexur paBHOGEIpEHHBIH IPAMOYTOIbHBII

tpeyronbHuk ABC ¢ rumorenysoii AB, paBHOI 82 . Bricota 10t npu3Mbl paBHa 6. Haiigure

yroia mexay npsimeimu AC, u CB, . [arccos %j

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

6. B xyoe ABCDAB,C,D, naiinure Tanrenc yrma mexmy mpsmoii AA, u miockocteio BCD.

)

7. B npaswisHoit Tpeyronsnoi mpusme ABCA,B,C,, Bce pebpa xoropoii pasnbl 1, Touka D -

w )

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



8. OcnoBanne mmpamuasl DABC paBHoOenpennbiii tpeyromphuk ABC, B koTopom

AB =BC =13, AC =24. Pe6po DB mneprneHIuKyIsipHO IUIOCKOCTH OCHOBaHHS W paBHO 20.

Haiinure Tanrenc nqeyrpannoro yria mnpu peope AC . (4)

9. B mpamoyronsuom mapamnenenunene ABCDAB,C D, , y xoroporo AB=4,BC =6,CC, =4
32 j

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

10. B HPSIMOYTOJIEHOM napasuiesienumnee ABCDAB,C,D, M3BECTHBI

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

PaccTosiHusl B IPOCTPAHCTBE

1. PeOpa mpaBUIBHON YeTHIPEXYroJibHOW Npu3Mbl paBHbl 1, 4 u 4. Haiigute paccrosiHEE OT
BEPIIMHBI [I0 IIEHTPA OCHOBAHHS TIPH3MbI, HE COIEPIKAIIETro Ty BepmuHy. (3)

2. B npaBunbHoii mectuyronsnoii mpusme ABCDEFA B,C, D, E F,, Bce pebpa kotopoii paBHbI
1, HaifinnTe paccTosiHMe MeX Ty ToukamMu A u E, . (2)

3. B npaswibHoii Tpeyronbhoii npusme ABCA, B,C, Bricora pasna 2, cropona ocHosanus pasHa 1.
Haiinure paccrosnue ot Touku B, mo mpsmoii AC, . (8)

4. Ocnosanne npsmoit npusmsr ABCDAB,C D, - pom6 ABCD, B kotopom AB =10, AC =6+/7 .
boxoBoe pedbpo AA paBHO 3./21. Haiizure paccTosiHHe OT BepmnHbl B 10 mpsimoii AC, . (8)

5. B npaBuinbHO# uerbipexyronpHoi nupamuae SABCD cropona ocHoBanusi paBHa 1, G0koBOe
pedpo paBHO 73 Haiimure paccrosaue ot Touku C o npsimoit SA. [@j

6. Pe6po xyoa ABCDAB,C,D, pasro /3. Haiimute paccrosane ot Bepumtbl C 10 IIOCKOCTH
BDC,. (1)

7. Man npaBmibHbIi TeTpadap ABCD ¢ pebpom J6 . Haiizure paccTosiHiEe OT BEpUIMHBI A 10
mwiockoctn BDC . (2)

8. B mpaBuibHOI yeThipexyronbHoi nmupamune PABCD ¢ BepmmHoii P ctopoHa ocHOBaHUs paBHa

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

J3

9. B emuanunom kyoe ABCDA B,C D, naiinure paccrosnue mexmy npsmeivu AB u AC, . (?]

10. B mupamune DABC wu3zBectHbl aimunbl pedep: AB = AC = DB =DC =10,BC = DA=12.
Haiinute paccrosaue mexay npsmeiva DA u BC . (Zﬁ )



BapuanTt 1
1. T'opojckoii OropKeT cocTaBisieT 45 MITH. p., @ pacXxoJibl Ha OJIHY U3 ero crareil coctaBuin 2,5%.

CKoJtbKO pyOJieli MOTpaueHo Ha 3Ty CTaThIo OroKeTa’?
1)5625000 p. 2)562,5 p. 3)50625000 p. 4) 562500 p.
2. llepen mpexacraBieHHEM B IHUPK JUIsl MPOJAXH OBLIO 3arOTOBJIECHO HEKOTOPOE KOJIHYECTBO

BO3QYIIHBIX MIAPHUKOB. Hepe,u HadaJioM MpCACTaBJICHUA ObLIO HpOI[aHOg BCCX BO3AYHIHBIX

IIapUKOB, a B aHTpakTe — eue 12 mryku. ITocne aToro ocranace Tpers Beex mapuKoB. CKOIBKO
IIaPUKOB OBLIO MEPBOHAYAIILHO?

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

3. COeperaTenbHblii OaHK HAaYUCISIET Ha CpouyHBIM Bkian 20% ToaoBbIX. BKIaguuK IMONOXKWI Ha
cuer 800 p. Kakas cymma OyAeT Ha 3TOM cueTe 4epe3 T'oJl, €CJIM HUKAKUX OINepaluid CO CUETOM
IpOBOJUTHCA HE OyneT?

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

4. Ha cuer B OaHKe, 10X0[ 110 KOTOpoMy cocTaBisieT 15% ronoBbix, BHecHU 24 Thic. p. CKOIBKO
ThICSAY pyOuielt OyzeT Ha ITOM cueTe Yepe3 Iofl, €ClId HUKaKUX Olepaluii co CUeTOM IMPOBOJUTHCS HE
Oynet?

5. Kakas cymma (B py0isix) Oyzer npocTaBieHa B KACCOBOM Y€Ke, €ClIi CTOUMOCTh ToBapa 520 p., u
MOKYTIaTeNb OIUIAYMBAET €ro 10 AUCKOHTHOM KapTe ¢ 5%-HOoW CKUJIKON?

6. ToBap Ha pacnpoxaxe yuerauau Ha 20% , mpu 3ToM oH ctai croutb 680 p. CKOIBKO CTOMII TOBAp
JIO pacpoIaku?

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

7. TocynapctBy mnpuHamiexur 60% axnuili npennpusTHs, OCTalbHbIE aKIWW TPUHAIJICKAT
yacTHBIM JuuaM. OOmiass npuObUIb MPEANpHUSATHS IOCIE YIUIaThl HAJOroB 3a TIOJ| COCTaBMJA
40 miH. p.. Kakas cymma 13 ool mpuObUIN JOJKHA MOWTH HA BBIMJIATY YAaCTHBIM aKLIMOHEpaM?
1)400000 p. 2)16000000 p. 3)24000000 p. 4) 100000000 p.

8. AKuum npeanpusTUs pacupereneHbl MeKy rocyJapcTBOM U YacTHBIMU JIMLIAMHU B OTHOILIEHHUU
3:5. OGmas mpuObUTH MPEANPUATHS TOCJE YIJIaThl HAJIOTOB 3a Toj cocTtaBuia 32 muH. p. Kakas
CyMMa M3 3TOW NpUOBUIH AOJKHA MOMTH Ha BHIMJIATY YAaCTHBIM aKLIMOHEepam?

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

9. Ha moct mpeacenarens MIKOJIBHOIO COBETa MPETEHJOBAIM JBa KaHAuaaTa. B romocoBaHuu
npussuin yyactue 120 yenoBek. ['onoca Mexny KaHauAaTaMu paclpeAeTuiiuch B OTHOIIEHUH 3:5.
CKOJIBKO TOJIOCOB MOJTYYHJI TOOETUTENh?

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

10. Yucno XBOWHBIX JepeBbEB B MapKe OTHOCHTCA K YHCIY JHCTBEHHBIX Kak 1:4. CKoIbKO
IIPOLIEHTOB JIEPEBHEB B MapKe COCTABIISAIOT JTUCTBEHHBIE?

Bapuanr 3

1. BpruuciauTs: (1\0/@) 2

2. Bpauciaurs: 3\/ 729

454 .4M120

3. Broryucaurs:
45



5

1
4, BBIYACIUTE: Iog 2 15— |0g ) E

| 5 1-lg2 | 3
5. Bouciuts: 30 °%> 11079 —8"°%

6. Boruuciuts: COS].500

4
7. Bomumcmuts: COS2¢, ecnm COS X = g

T . . 1 /4
8. BBbIUHCIIUTE: COS(E +a) cecm SN =— O<ac< E

V3

Bapuant 4

B cnyuaitHoM skcniepuMeHTe OpocaroT J1B€ UTpaibHble KocTH. HaiiinTe BEpOSTHOCTH TOTO, 4TO B
CyMMe€ BBIIAJET 5 OUKOB. Pe3ynbrar OKpyriaure 10 COThIX.

B ciydaiiHOM »KCIIiEpUMEHTE CUMMETPUUHYI0 MOHETY OpocaroT Tprokibl. Hailinute BepoATHOCTDH
TOT'0, YTO OpEJ BBINAJECT POBHO JBa pa3a.

B uyemnuonate mo rumnHactuke ydactByOT 50 cmopremenok: 24 u3z CHIA, 13 u3 Mekcuky,
octanbHble — u3 Kananel. [lopsanok, B KOTOPOM BBICTYNAIOT TMMHACTKH, ONPEAENAETCS KpeOreMm.
Haiinnre BEposSTHOCTB TOTO, YTO CIIOPTCMEHKA, BBICTYIAOLIAs IEPBOM, OKakeTcs u3 KaHapl.

B cpenqnem u3 1400 canoBeIXx HacocoB, NMOCTYNUBIIMX B Mpoaaxy, 7 moarekatoT. Haiinure
BEPOATHOCTH TOTO, YTO OJIUH CIy4aliHO BHIOpaHHBIN JJI1 KOHTPOJIS HACOC HE MOJITEKAaET.

®dalbpuka BbllmyckaeT cyMkH. B cpeanem Ha 200 KayecTBEHHBIX CYMOK HPUXOAMTCS YEThIpE CYMKH
CcOo CKpbITbIMH Jedekramu. Haiinure BepoATHOCTb TOr0O, YTO KYyIUIEHHas CyMKa OKayKeTcs
Ka4eCTBEHHOW. Pe3ynbprar OKpyriauTe 10 COTHIX.

B copeBHOBaHMSIX 110 TOJKAHHUIO SApa YYaCTBYIOT 3 clopTcMeHa U3 MakenoHuu, 8 CIOPTCMEHOB U3
Cepbun, 3 crnoprcmena u3 XopBatuu U 6 — u3 CrnoBeHuu. Ilopsgok, B KOTOPOM BBICTYNAIOT
CIIOPTCMEHBI, ompenenserca xkpedbueMm. Haiinure BeposSTHOCTH TOrO, YTO CIIOPTCMEH, KOTOPBII
BBICTYIIAET MOCJIETHUM, oKaxkeTcs u3 CepOuu.

Hayunas kondepenus npoBoauTcs B 5 nHel. Beero 3ammanupoBano 75 MOKIaA0B — IMEPBBIE TPU
IHA 1o 15 MOKIamoB, OCTAIbHBIE PACIIPEACIICHBI MOPOBHY MEXIY UYETBEPTHIM U TISITHIM JTHSMHU.
[Topsimok mokitamoB onpenensercs xxepeobEBkoid. KakoBa BEpOATHOCTB, UTO OKIa] ipodeccopa M.
OKa)KETCsl 3aIlNIAHMPOBAHHBIM Ha TIOCIEIHUHN AeHb KOH(pepeHun?

Korkypc ucnonnureneit nposoautcs B 3 nHs. Beero 3asBineHo 45 BBICTYIUIEHME — 1O OAHOMY OT
KaXJ0i cTpaHbl. B mepBblid JeHb 27 BBICTYIUICHUH, OCTAJbHBIE PACHPEACIICHbI OPOBHY MEKIY



ocraBmMMucs AHAMU. [Topsok BeICTyIIIEHHH onpezensercs xepedbEBkoil. KakoBa BEpOsSTHOCTD,
4TO BBICTYIUIEHUE IPEACTaBUTENS Poccuy coCTOUTCS B TPETUH 1€Hb KOHKYpca?

9. Ilepen HauanoMm HepBOro Typa 4EMIIMOHATA IO IIAIIKAM YYaCTHUKOB Pa30MBaIOT HAa UIPOBBIE MAPbI
cilydaifHeIM 00pa3oM C MOMOUIbI0 kpeOusi. Bcero B uemnuoHare y4acTByeT 26 MIAIIMCTOB, CPEAH
KOTOpBIX 3 ydacTHHKA U3 Poccuu, B ToM uncie Bacunuit Jlykun. Haiinure BeposiITHOCTh TOTO, YTO B
nepBoM Type Bacunmii Jlykun Oyner urpath ¢ Kakum-1u0o mamuctom u3 Poccun?

10. B cOopuuke OwmieroB mo xumuu Bcero 50 OwumetoB, B 20 M3 HHMX BCTpEYaeTCs BOIPOC IO
yrieBogopoaaM. Hailaure BepOSTHOCTh TOTO, YTO B CIIydailHO BBHIOpDAHHOM Ha IK3aMeHE OuieTe
LIKOJIBHUKY JIOCTAHETCS BOIIPOC IO YIJIEBOJOPOIAM.

Hmozoewvtit mecm

1. B oTenennun OOIBHUIBI HAXOIATCS 25 OONBHBIX, KOTOPHIM Bpad Ha3HAYMII YKOJIBI JIEKApCTBA I10
2,5 mul. YKOJIBI HY’)KHO J1e1aTh 3 pa3a B ieHb. B ynakoBke 16 ammyi nekapersa o 2,5 mi. Kakoe
HauMEHbIIIee KOJIMYECTBO YIIAKOBOK HYKHO 3aKa3aTh Ha OJAMH JICHb?

2. Ha pucyHKe XMpHBIMH TOYKAMH TIOKa3aHa IICHA HUKEJs Ha MOMEHT 3aKpBITHs OWpP>KEBBIX
TOproB BO Bce paboune auu ¢ 6 mo 20 mas 2009 roma. Ilo ropusoHTanu ykas3bpIBalOTCS 4YHCIa
Mecs11a, 110 BEpTUKAIM — I1IeHa TOHHBI HuKels B nosuiapax CLLIA. JIns HarsiAHOCTH KUPHBIE TOYKU
Ha PUCYHKE COEJMHEHBI InHuel. OnpenenuTe Mo pucyHKy HaUMEHBIIYIO IIEHY HUKEJIS Ha MOMEHT
3aKpBITHS TOPTroOB B iepuo ¢ 7 mo 15 mas (B nomwtapax CILA 3a Tonny).

3. Ha xneruaroii 6ymare ¢ kiieTkamMu pazmepoM 1 cm X 1 cm n3o0pakeHa purypa (cm.
pucyHok). HalimuTe ee muioriaap B KBaApaTHBIX CAHTUMETPAX.

pi ]

1

4. [lepen Ha4yamoM MEpPBOro Typa YEMITHOHATA 10 IIAIIKaM yYaCTHUKOB pa30MBalOT Ha UTPOBBIE
napbl CIlydailHbIM 00pa3oM C MOMOIIBI0 KpeOus. Bcero B ueMnuoHare ydacTByeT 26 IIAlIMCTOB,
cpenu KOTOphIX 8 yyacTHUKOB U3 Poccun, B ToM uncie bopuc bapcykos. Haiinure BeposiTHOCTh
TOTO, 4TO B IIepBOM Type bopuc bapcykoB OyaeT urpats ¢ KakuM-au00 mammctoM u3 Poccun?



5. HaiiauTe KOpeHb ypaBHeHHs 16% % =

Ba |

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

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

—

AVATEERY

8. B cocya, umeroumii gpopmy KoHyca, HAIWIH 25 M KUAKOCTU A0 TOJOBHUHBI BBICOTHI
cocyna. CKOJIBKO MWUIMIUTPOB JKUJKOCTU HYXKHO JIOJHTh B COCYJ, YTOOBI 3allOJIHUTH €r0
JIOBEpPXY?

9. Beruncnuts:  log, 15 — lng:E

10. BeicoTa Haj 3emIieii moJOPOIICHHOTO BBEPX Msida MEHSETCS 110

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

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

METpOB?

11. B npaBuiIbHOM YeTHIPEXyTrOIbHOM MUpaMuie Bce pedpa paBHbl 32.HaiiquTe miomaas
CEUYCHUS TUPAMUJIBI TIFIOCKOCTHIO, TPOXOISIIEH Yepe3 cepeIMHbl OOKOBBIX pedep.

12.M310M monyyaeTcs B mpoliecce Cylku BUHOTpaaa. CKOIbKO KUJIOTPaMMOB BUHOTPaia
noTpedyeTcs s MoayYeHUs 54 KUIorpaMMOB H3I0Ma, €ClTi BUHOTpa conepkut 90% Bosbl, a
U3I0M COIEPKUT 5% BOJBI?

T

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

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

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

14. B xy6e ABCDA1B:1C1D1 Bce pebpa pasnsl 5. Ha ero pedpe BB1 otmeuena Touka K Tax,
yto KB=3. Yepe3 Touku K u C1 miiockocTs o, napamienbHas npsmoit BD1.
a) okaxwure, uto A1P : PB1=1:2, rne P —rouka nepecedenus miockocTtu o ¢ pedbpom A1Bi.
6) Haiinute 00bem Gombiieit U3 1ByX yacteld Ky0a, Ha KOTOPBIE OH JIIUTCS MIIOCKOCTHIO 0.

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



16. K oxpyxxHocTH, BiiucaHHO# B kBajapar ABCD, npoBenena kacarenbHasi, IepeceKkaronas
ctoponbl AB 1 AD B Toukax M u N cootBeTcTBEHHO.

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

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

17. 31 nexabps 2014 rona Anekceii B35 B 6anke 6902000 py6uteit B kpeaut mox 12,5%
rojoBbix. Cxema BbIIIIATHI ciaenyromias — 31 gexadpsi Ka)xa0ro cleayroero roja 6aHk HAYUCISIeT
MIPOLIEHTHI HA OCTaBUIYIOCS CYMMY J0JTa (TO €CTh yBenuuMuBaeT Joir Ha 12,5%), 3atem Auekceit
nepeBoauT B 0aHK X pyosteid. Kakoi qomxHa ObITh cymma X, 4TOOBI AJIEKCEH BBITIIIATHI TOJIT

YETHIPbMSI PAaBHBIMU IIJIATEKaMH (TO €CTh 32 YeThIpe Toj1a)?

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

r—a—2|+|x+a+3=2a+5.

19. Haiimyrcst Jin XOTs ObI TP JCCATHU3HAYHBIX YUCIIA, NEJAIMXCS Ha 11, B 3aITUCH KaKI0TO
13 KOTOPBIX UCIOJIb30BaHbI Bce UG phI OT 0 10 9?7



YYEBHO-METOIUYECKOE U UHDPOPMALIMOHHOE
OBECIHIEYEHUE [1POI'PAMMABI

a) OCHOBHAs JIUTEepaTypa:

1. bopsenxo, E.K. Pemenue crepeomerpudueckux 3amgad [Tekcr]: Mertoauueckue
pexomennanuu / E.K. bopzenko, N.I'. KopueBa — buiick: PO BIII'Y um. B.M. llykmuna, 2005. —
60 c.

2. Jlanuneep, B. A. Metoauka oOy4yeHuss MareMaTtuke. [IpakTHKyM MO PEIICHHIO MIKOJBHBIX
3ana4 [DIeKTpOHHEIN pecypc]: yuebHoe mocooue / B. A. Jlamuarep. - Omck: Hayka, 2012. - 354 c.
Wi., Tabn. - bubnuorp.: c. 262-266. — Pexxum noctyma:
http://icdlib.nspu.ru/catalog/details/icdlib/645075/

3. Hanuneep, B. A. 3amaun B IENbIX YHCIaX [ DIEKTPOHHBIN pecypc]: yueOHoe mocobue / B. A.
Hamunarep; Omckuii roc. nef. yH-T. - Omck : [6. u.], 2010. - 132 c. un. - ISBN 978-5-904947-12-5.
— Pexxum nocryna: http://icdlib.nspu.ru/catalog/details/icdlib/645072/

4. XKaghapos, A. JK. EI'D. IloaroroBka ydammxcs K PEUICHUIO 3a7a4 IO CTEPEOMETPHHU

[Dnmextponnsrii pecype] / A. XK. XKadspos; Hosocub. roc. men. yu-t [1 np.]. - HoBocuOGupck:
HITIY, 2012. - 240 c. nin. - bubnuorp.: c. 237-239. - ISBN 978-5-00023-008-4. — Pexxum nocryna:
http://icdlib.nspu.ru/catalog/details/icdlib/220653/

5. Kaghapos, A. K. DnexkTuBHbBIN Kypc HA KOMIETEHTHOCTHOM OCHOBE MO TeMe «JlemumocThb
HENBIX Yrce [DIeKTpoHHBIH pecypc]: yueOHoe mocoome / A. XK. XKadspor; HoBocub. roc. men.
yH-T. - HoBocubupck: HI'TIY, 2013. - 102 c. Tabn. - bubnauorp.: c¢. 99-101. - ISBN 978-5-00023-
116. — Pexxum noctyma: http://icdlib.nspu.ru/catalog/details/icdlib/438523/

6. Kopnesa, U.I'. Pemenue miaHuMeTpudeckux 3ama4 [ Tekct]: MeToaudeckue peKOMeH AN
/ N.T'. Kopuesa, I'.Jl. [Tonomapesa. — buiick: HUL[ BIIT'Y um. B.M. lllykmmna, 2004. - 42 c.

0) JOMOJIHUTE/IbLHAS JIUTEpaTypa:

1. XKagspos, A. K. TlpodunbHoe o0ydeHre MaTremaTuke crapiiekiaccHukoB [Tekct]: yaeOHo-
munakTruaeckuii komriekce/ A. XK. XKadspos. - HoBocubupck: Cubupckoe YHUBEPCUTETCKOE U3/-BO,
2003.

2. JKagspos, A. JK. Tlapamerpuueckas naytuHa. Matemaruka. OI'D - ypoBenb C [Tekcr]:
yaebnoe nocodue / A. XK. Kadsapos. - HoBocubupck: Ilen. yu-t, 2007. - 457 c.

3. KHMM-2018[Dnekrponnsiii pecypc].- Pesxxum goctyna http://www.fipi.ru/view/sections
1222/ docs/578.html

4. Jhooeykas E. ToTtoBumcs k EI'D. MaTeMartrka He TOJIbKO i OTIUYHUKOB. — CIIO.:
BXB-IlerepOypr, 2011 r. — 384 ¢. — Dnekrponnoe m3nanue. — ISBN 978-5-9775-0626-7
http://ibooks.ru/reading.php?productid=22657

bA3bI JIAHHDBIX,
HHOOPMAIIHOHHO-CIIPABOYHBIE U IIOUCKOBABIE CUCTEMbI
CBOBOIHOI'O JIOCTVIIA
1. ®epnepanbHbI HHCTUTYT MEIArOTMUYECKUX U3MEPEHUH
http://fipi.ru/
2. http://mathege.ru/or/ege/Main
Ha nanHoM caitTe npeacTaBiIeHbl BCE IIPOTOTUIIBI 3a1a4 IIKOJIBHOTO Kypca MATEMaTUKH.
3. http://pemyers.pd/
Ha nanHOM caiiTe mpencraBlleHbl BCE IPOTOTHUIIBI 3aJad IIKOJBHOIO Kypca MaTEMaTUKH.
31ech MOXHO NOTPEHHpPOBAThCA B PELIEHWM 337ad IPU IOJArOTOBKE K CJade TecTa I10
OCTaTOYHBIM 3HAHUAM IIKOJIBHOTO Kypca MaTEMaTHKU



http://icdlib.nspu.ru/catalog/details/icdlib/645075/
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