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IIporpamma cocTaBjieHa Ha OCHOBe (pegepajibLHOIO rocyiapcTBeH-
HOro 00pa30BaTeJbHOI0 CTAaHAapTa cpelHero obmero o0pa3oBaHHs H
(denepajbHOro rocyiapcTBeHHOr0o 00pa3oBaTeJbHOI0 CTAHAAPTA OCHOB-

HOro ob6mero o6pazoBaHus.
1. Coaep:xkanue JTHCHHNJIHHBI

Tema 1. AJITEBPA

Iensle yucna. CreneHb ¢ HaTypalbHBIM IOKazaTteneM. J[poOu, MpOLEHTHI,
paruoHaibHble yncia. CTeneHb ¢ IenbIM nokasateneM. Kopens creneHu n>1 u
ero cBorictea. CTeleHb C pallMOHANBHBIM ITOKa3zarejieM U ee cBoiicTBa. CBolicTBa
CTEIIEHH C JIEHCTBUTENBHBIM IIOKa3aTeIeM.

CuHyc, KOCUHYC, TaHT€HC, KOTAaHI'€HC IIPOM3BOIBHOIO yria. PajguanHas Mepa
yraa. CHHyC, KOCHHYC, TaHI'€HC U KOTaHTeHC yncia. OCHOBHBIE TPUTOHOMETpUYe-
ckue Toxzaecrsa. @opMyibl npuBeneHus. CHHYC, KOCHHYC U TaHT€HC CYMMBI U
pa3HoCcTH ABYX yriioB. CHHYC ¥ KOCHHYC JBOMHOTO YTJIa.

Jlorapu¢m uucna. Jlorapud™M npousBeneHus, YaCTHOTO, CTENEHHU. JlecaTHy-
HBI W HaTypaJIbHbIA JJOTapU(PMBIL; YUCIIO €.

IIpeo6pa3zoBaHus BBIpa)XEHHUH, BKIIOYAIOIIMX apH(PMETHIECKHUE OIIEPAIlHH.
IIpeobpasoBaHus BBIpaXEHUH, BKIFOYAIOIIMX OIEPAIMIO BO3BEIAECHHS B CTEIECHE.
ITpeobpazoBaHus BEIpaXeHUH, BKIIFOYAIONINX KOPHH HaTypaibHOU cremeHu. IIpe-
o6pa3oBaHUs TPUTOHOMETPHYECKUX BbIpaxkeHHil. [IpeoOpazoBaHue BEIPaKEHMIA,
BKJIFOYAIOLIMX OIEpallMIo JorapudmupoBaHus. Moaynb (a0COMOTHAS BEIHYHHA)
qucia.

Tema 2. YPABHEHW A 1 HEPABEHCTBA

KsanpaTtnele ypaBHeHMs. PaunuonanmsHble ypaBHeHHs. VppalmoHaibHEIE
ypaBHeHus. TpuroHomerpudeckue ypaBHeHus. [lokazarensHble ypaBuenus. Jlora-
pupMudecKue ypaBHeHH. PaBHOCHIIBHOCTS ypaBHEHU, CHCTEM ypaBHeHwit. IIpo-
CTEHIIIe CUCTEMEI YPaBHEHMH C AByMs HeU3BeCTHBIMH. OCHOBHBIE IPUEMEI PEIE-
HUSI CHCTEM ypaBHEHMM: IIOJCTAHOBKA, alredpandecKkoe CIOXKEHHE, BBEIECHUE HO-
BBIX NEepeMeHHBIX. Mcmonb30Banme CBOMCTB U rpadukoB QyHKIUHN MPH pELIeHHN
ypaBHeHHH. M300pakeHre Ha KOOPAMHATHOW ILUIOCKOCTH MHOXECTBA PEIICHHM
YPaBHEHHM ¢ AByMs NEpEeMEHHBIMU U MX CHCTeM. IIprMeHeHHe MaTeMaTHYeCKUX
METOZAOB VIl PEIICHUS COACPKATENBHEIX 3a/1a4 U3 pa3INdHBIX obnacTeil Hayku U
IpaKkTUKH. IHTepIpeTalys pe3ynbTaTa, yIeT peabHBIX OrPaHUYEHHMIA.

KBaznparneie HepaBeHCTBa. Parpionansubie HepaBeHcTBa. I1oKka3aTenbHEIe He-
paBeHcTBa. Jlorapumuieckre HepaBeHCTBa. CHCTEMBI JIMHEHHBIX HEPABEHCTB.
CucreMBl HEPaBEHCTB C ONHOM HEpPEeMEHHON. PaBHOCHIBHOCTE HEPAaBEHCTB, CHC-
TeM HepaBeHCTB. Mcmons3oBanue CBOMCTB M IpaukoB (GYHKIMN NpH PEIIEHHH
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HepaBeHCTB. Meron uHTepBaioB. M300pakeHHe Ha KOOPAMHATHOM ILIOCKOCTH
MHOJXECTBa PELICHUN HEPABEHCTB C JBYMS [IEPEMEHHBIMU U UX CHCTEM.

Tema 3. ©YHKIINU

OyHKLMA, 061acTh onpeneneHus GyHKIHH. MHOXECTBO 3HAUYEHUH QYHKITHH.
I'padux dyrknun. ITpumepsl GyHKIMOHATBHBIX 3aBHCHMOCTEN B PEANbHBIX IIPO-
neccax ¥ sBieHusaX. O6parHas ¢ynkuus. ['paduk obpatHoit dyHkiuu. IIpeobpa-
30BaHMs IrpadUKOB: NapajUIeIbHBIN MEPeHOC, CHMMETPHS OTHOCHTEIBHO OCEH KO-
OpIWHAT.

MoHoToHHOCTb GyHKIHH. [IpoMeKyTKH BO3pacTaHus U yOsIBaHHs. UEeTHOCTE
1 HedeTHOCTh ¢yHKuumi. IlepuogmaHocTh QyHKIHE. OrpaHAYEHHOCTh ()YHKIIHIA.
I'oHKH 3KCTpeMyMa (JIOKaJIBHOTO MakCHMyMa ¥ MUHHMyMa) GyHKiuH. HanGoss-
Iiee ¥ HauMeHbIllee 3HaYeHUI (QYHKITHH.

Jlvneiinas ¢yHkius, ee rpaduxk. OyHKIUSA, OMUCHIBAIONIAsS OOpPATHYIO IIPO-
IIOPIIMOHAIIBHYIO 3aBHCUMOCTB, ee rpaduk. Ksamparuunas dbyHkims, ee rpadux.
Crenennas QyHKIHUI C HaTypallbHBEIM ITOKa3arelieM, ee rpaduk. TpuronoMeTprye-
ckue QyHkumy, ux rpaduxu. IToxasatenbHas QyHkuums, ee rpaduk. Jlorapudmu-
geckas QyHKIHs, ee rpaduk.

Tema 4. HAYAJIA MATEMATUYECKOI'O AHAJIM3A

IloHsaTHE O IPOM3BOAHOM (QYHKIMU, T€OMETPHYECKUN CMEICI IIPOM3BOIHOM.
@Ou3pu4ecKuii CMBICI IPOU3BOTHOM, HAXOXKIEHHUE CKOPOCTH Ul IPOLIEcca, 3a1aH-
Horo (opmynoi umu rpagukoM. YpaBHEeHHe KacaTelbHOU K rpaduky (QyHKIHH.
IIpousBoAHEIE CYMMEI, pa3HOCTH, IPOM3BEICHUS, 9aCTHOTO. [IpOM3BOHEIE OCHOB-
HEBIX 3JIEMEHTapHBIX QyHKINH. BTopas mpon3BoaHas u ee GDHU3UUYECKUN CMBICIL.

[TpumeHeHHe NPOM3BOAHON K HCCIENOBaHHIO (QYHKIMH U IIOCTPOESHHIO Ipa-
¢ukos. IlpuMepsl HCHONB30BAHHS HPOM3BOLHON I HAXOXKACHHS HAWIyYIIEro
pelIeHHS B IPUKIIAIHBIX, B TOM YHUCJIE€ CONUATbHO-3KOHOMIYECKHX 3a/1a9aX.

ITepBooGpasHble 3eMEHTapHBIX QyHKIHHA. [IpuMeps! IpUMEHEHHS HHTErpa-
1a B GU3UKE U TEOMETPHH.

Tema 5. TEOMETPUA

Tpeyronsuuk. ITlapanennorpamMM, IpsMOYTOIBHUK, poMO, KBanpaT. Tpamems.
OxpyxHOCTE U KpYr. OKpyXHOCTb, BIHCAHHAs B TPEYTOJNBHHK, ¥ OKPYXKHOCTB,
OllMCaHHas OKOJIO TpeyrojbHHKA. MHoroyroneHuk. CyMMma YTIIOB BBINYKIOIO
MHOTOYTOJIbHHKA. [IpaBUiIBHEIE MHOTOYTONBHUKY. BIIHCAaHHEIE M OIMCAHHBIE OK-
PY>XHOCTH IIPaBHIIBHOT O MHOTOYTOJIbHHKA.
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[Tepecekaromuecs, mapauienbHbIe U CKPEIIUBAIOMUECS NPSIMbIE; ePIEeHIUKY-
JSPHOCTH NpsAMbIX. [lapannensHOCTh NpsSMOM U MJIOCKOCTH, MPU3HAKU U CBOMCTBA.
[TapannensHOCTh IUIOCKOCTEH, IpU3HAKU M cBoMcTBa. [lepreHauKyISIPHOCTD Mps
MOH U IIOCKOCTH; IPHU3HAKU M CBOMCTBA; NEPIEHIUKYISIP M HAKIOHHAS; TeopeMa
O Tpex IeplneHAuKyJsIpax. [lepneHuKyIIpHOCTh IIOCKOCTEH, IPU3HAKU U CBOM-
ctBa. [lapamnensHoe npoekTrpoBanue. M3o00pakeHne MpoCTPaHCTBEHHBIX QUTYP.

IIpusma, ee ocHOBaHUS, 60KOBBIE pedpa, BbICOTa, OOKOBasI IOBEPXHOCTD; IIPSI-
Masl IIpu3Ma; NpaBuibHas npusMa. [lapamienenunesn; ky0; cHMMeTpuu B KyOe, B
napajuenenunene. Ilupamuna, ee ocHoBaHue, 60KOBBIe pebpa, BBICOTa, OOKOBas
IIOBEPXHOCTh; TPEYroJbHAs NHpaMUa; OpaBuiibHas nupamuga. CedeHus Kyoda,
Ipu3MBIL, upamMubl. 1IpencraBinenre o IpaBUIbHBIX MHOTOTPaHHUKAX (TeTpasap,
Ky0, OKTas/Ip, oAeKadAp U UKOCAP).

Munuaap. OcHOBaHUE, BEICOTa, HOKOBasi IOBEPXHOCTH, 00pasylolas, pa3BepT-
ka. Konyc. OcHOoBaHue, BBICOTa, OOKOBasi HOBEPXHOCTh, 00pa3yrolias, pa3BepTKa.
ITap u chepa, ux ceyeHus.

BenuurHa yria, rpagycHas Mepa yriia, COOTBETCTBHE MEXKIy BETHUYMHOMN yria
U JJIHMHOMW NYTH OKPY>KHOCTH. YTOJI MeXAy NPSMBIMHU B ITPOCTPAHCTBE; YTOJI MEX-
Jy NpsAMOM M IUIOCKOCTBIO. JIMHA OTpe3Ka, JIOMaHOH, OKPYKHOCTH, MEPUMETP
MHOIrOyrojbHKKa. PaccTosiHEE OT TOYKH [0 MPSAMOH, OT TOUKH JI0 TIOCKOCTH; pac-
CTOSHHE MEXIYy IapajUleIbHBIMUA NPSIMBIMU, NapaUIeIbHBIMA IUIOCKOCTSIMHU.
ILmomane TpeyronpHUKa, TapajlielorpaMMa, TparelyH, Kpyra, cektopa. ILiomans
IIOBEPXHOCTH KOHycCa, LNMIHMHApPA, chepsl. OO0beM Kyba, MpSMOYTOIBHOIO Mapai-
Jenenunena, MMpaMHUIbl, IPU3MEI, HWIHHIPA, KOHyCca, [apa.

JlekapTOBEI KOOPAMHATEI Ha IUNIOCKOCTH U B IIpocTpaHcTBe. PopMyJia paccTos-
HUS MEXIY ABYMsS TOYKaMHM; ypaBHEHHE cepsl. BekTop, MOmynb BeKTOpa, paBeH-
CTBO BEKTOPOB; CIOXXEHHE BEKTOPOB M YMHOXXEHHe BeKTopa Ha 4ucio. Kommmze-
apHble BEKTOPHL. PasjoxeHme Bek ropa Io IByM HEKOJUIMHEAPHBEIM BEKTOPAM.
KomMmianapusle BekTopsl. Pa3ioxenne mo tpeM HEKOMILIaHAPHEIM BekTopaM. Ko-
OpAWHATHI BEKTOPA; CKAIIPHOE IIPOU3BEIEHHE BEKTOPOB; YTOJI MEXITY BEKTOPAMH.

Tema 6. DJIEMEHTBI KOMBUHATOPUKU, CTATUCTUKU U
TEOPUU BEPOSTHOCTEM

OnemeHThl KoMOMHaTOpUKH. IToodepenHbIM U OMHOBpEMEHHEIH BEIGODP. Pop-
MYJIBI YHCIIa COYETAHUH U ITepecTaHOBOK. bunoM HeroToHa.

OneMeHTHI CTaTUCTUKH. TablidHoe W rpaduuecKoe IpeAcTaBlIeHNe NaHHbIX.
YuciioBele XapaKTEPUCTHKH PSIOB JAHHBIX.

OJeMEHTE TEOpHH BepOsTHOCTel. BeposTHocTH CcOOBITHIA. ITpuMeps! wmc-
IIOJIb30BAHUS BEPOSTHOCTEM M CTATUCTUKU MPH PELICHUH MPHKJIATHBIX 3a/a4Y.



2. CTpyKTypa H coJep:kaHHe SK3aMeHANHOHHOH PatoThl.

Kpurepnu oneHuBaHusi padoThl

BerynurenbHoe wcmelTaHMe IO AUCHMILIMHE «MareMaTtdka» HOpPOBOIUTCS B
NHCBMEHHON (opMe. 3amaHus S5K3aMEHAIMOHHONW pabOTHl NpPENCTaBIeHE B (opMe
TECTOB. DK3aMEHAllMOHHAs paboTa COCTOUT U3 2-X 4YacTel, BKIIOYAIOMUX B cebs 19
3alaHuM.

IlepBasi wacTh paboThl BKIIOYaeT 8 3amaHmil ¢ KPaTKMM OTBETOM. 3a KaXKIOe
BEPHO BBIIOJIHEHHOE 33jaHNe HavucisgeTcs 4 6ana.

Bropas 9acTe paboThbl BKIIOYaeT 4 3aaHus C KPATKAM O’i“’BeTOM U 7 3amaHuii ¢
PasBEepHYTOW 3alMCBIO pEIleHHs. 3a KaXIOe BEPHO BBIIONHEHHOE 3amaHue Ne 9-12
Havucnsercs 5 Gamnos. 3a BelmonHeHWe 3amanuit Ne 13-17 mocTymaromuif MoxeT
noiyquts ot 0 10 6 6amioB. 3a BEmoNHeHHe 3ananuii Ne 18-19 maumcnsercs ot 0 10 9
OaJLToB. )

MaxkcuManbHbIi 6auT 32 BCIO 3K3aMEHAIMOHHYO paboTy - 100 6amios.

MusnManeHbIR Gyl 3a 3K3aMEHAIlOHHYIO paboTy, MO3BOJIAIOINMY yIacTBOBATH
B KOHKYpCE, paBEH MUHUMAJILHOMY OaJITy BCTYIMUTEILHOrO MCIBITAHUS 110 AUCIUTLIAHE
«Martemaruka», ycranosneHHoMy «IIpaBminamu mpuema B ®ITBOY BO «CIDV» Ha
2018-2019 y4eOHBIIt rom» '

Bpewms BrimonHeRns paboTe! - 3 yaca (180 munyT).
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3. Coucok JHTepaTyphl

AJISl IOATOTOBKH K CIa49€ BCTYINHTEC/IbHOIO HCIIBITAHUSA

OcHoBHas JauTEpPaTYpa

1. Mopakosuu A.I'. Anrebpa u Hadama aHammza. 4. 1, 2. Yuebuuk 10-11
Kknaccel. M, 2014.

2. Amamos III.A., Komsarun FO.M., Cunopos FO.B. u ap. Anrebpa u Hauaia
a"anm3a: yueOHuK A 10-11 k1. o6meobpa3oBaTenbHBIX yUpexaeHuii. 14-e usma-
Hue. M: IIpocsemenue, 2015. 384 c.

3. Aranacsu A.C, Bbyry3oB B.®., Kagomiies C.b., Kucenesa A.C, Kosmsx
O.I. I'eomerpus 10-11 yueOHUK ai1s1 001I€00pa3oBaTeNbHBIX YUpeKAeHUH. baso-
BBIM U MpOUIBHEIHA ypoBeHb. M., [IpocBerienue, 2016

4. ABropckuii komnekTus nmox pen. M.U. Ckanapu. COOpHHK 3a/1a4 [10 MaTeMa-
THKE JUI IOCTYNaromuX B By3bl. M3nanue mectoe. Onmkc 21 Bek. - M.: Mup u
obpa3zoBanue, 2012. 608c.

5. ABropckuii xoiekTuB noj pen. @.d. Jleicenko. Maremaruka. EI'3-2015.
Tectrl qi noaroroBkw. - PocroB-Ha-J{oHy: Jlerunon, 2008. 208 c.

6. Enuneli rocyfapcTBeHHBIH 3K3aMeH IO MaTeMarhke. JIeMOHCTpalMOHHBIHN
BapuaHT 2016 r. /leMOHCTpallMOHHBIH BapHaHT 3K3aMEHAIHOHHOM paboTEl OAro-
ToBIIeH DejlepallbHBIM I'OCYAAapCTBEHHBIM HAay4YHBIM yupexaeHueM «®Denepais-
HBIA HHCTUTYT IIEJarOTHYECKUX U3MEPEeHUi» [ DNeKTpOHHEBIN pecypc].

ONeKTpoH, TecT. AaH. MockBa: ®VHH. 2016. Pexwum moctyma: www.fipi.ru,
CBOOOTHBIH.

7. Ceprees WL.H., ITandepor B.C. EI'D 1000 3ama4y ¢ OTBETaMH M pelICHHIMH.
Marematuka. M31-Bo: Dk3amen, M., 2014.

8. Marematuka EI'D Tumossle TecToBbIe 3ananus 50 Bapuantos. ITox pex. W.B.
Smenko. M3a-Bo: Dx3amen. M., 2018.

9. Mansues JI.A., Mansnes A.A., Manbnesa JIM. Marematuka EI'D MuHHE-
MyM niofroroBka k EI'D 2016. Haponuoe o6pasosanue. M., 2016.
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Jlononnumenvhas numepamypa

1. Banausa D.H. Maremaruka. CpaBodnuk st nogroToska k OI'D u EI'D.
U3z n-o: ®enukc. CnpaBounuxu 2016. ‘
2. EI'D. Marematuka 4000 32124 ¢ orBeTaMH. 5a30BbIi ¥ NPOQHIBHEIN YPOB-

mu. [Tox pen. Slmenxo W.B. Uzn-Bo: EI'D. M., 2017.



