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NMPONPAMMA BCTYTTIUTE/ZIBHOIO UCTTIBITAHUA

ANA NOCTynatLwwmx Ha obyyeHue no nporpaMMaM H6akanaspumaTa
1 MporpamMMam cneumanunTeTa

no obuweobpasoBaTesibHOMY NpeaMeTy

MaremMaTtuka

KpacHopgap 2021



1. BBegeHue

HacTtoAwaa nporpamMma npeaHasHavyeHa 414 NOCTynaloWmx Ha obyyeHne no
nporpamMmam 6akanaspvarta u nporpamMMam creymanamrera.

JaHHasa nporpamma paspaboTaHa Ha OocHOBe ¢esepanbHOro rocyAapcrBeH-
Horo obpa3oBaTenbHOro CTaHgapTa cpegHero obuiero obpasoBaHuA, YTBEPX/AEH-
HOro npunkasom MuHuctepcrea obpasoBaHusa 1 Haykun Poccuiickon ®epepaunm ot 17
masa 2012 r. N2 413 n desgepanbHOro rocysapCcTBeHHOro o6pasoBaTe/ibHOro CTaH-
AapTa OCHoBHOro obuiero obpasoBaHu1A, YyTBepXKAEHHOro NpmMKkasomM MuHmcTepcTea
obpa3oBaHua 1 Haykn Poccuniickon ®epepaumm ot 17 gekabpa 2010 r. N2 1897.

2. Copep)aHue nporpaMmbl BCTYNUTE/IbHOIO UCMbITAHUA
1. Anrebpa
1.1. Yncna, KopHU 1 cTeneHun
1.1.1. Uenble yncna
1.1.2. CreneHb C HaTypa/ibHbIM MOKa3aTesem
1.1.3. Apobu, npoLeHTbl, paLnoHanbHble Yncna
1.1.4. CreneHb C LenbIM NOKa3aTenem
1.1.5. KopeHb cTeneHu n ero ceomcTsa
1.1.6. CTeneHb C pauMOHaibHbIM NOKa3aTe/sieM N ee CBOMCTBA
1.1.7. CBoMCTBa CTeNeHU C AeUCTBUTENbHBIM MOKa3aTe/1eM
1.2. OcHOBbI TPUrOHOMETPUM
1.2.1. CMHYC, KOCMHYC, TaHreHC, KOTaHreHC NPON3BO/IbHOIO yria
1.2.2. PagnaHHas mepa yrna
1.2.3. CUHYC, KOCUHYC, TAHI€HC N KOTaHreHC Yncna
1.2.4. OcCHOBHble TPUrOHOMETPUYECKNE TOXKAECTBA
1.2.5. ®opmynbl npuBeseHUs
1.2.6. CMHYC, KOCMHYC M TaHreHC CYMMbI U Pa3HOCTU ABYX Yr/10B
1.2.7. CMHYC 1 KOCMHYC ABOWHOIO yraa
1.3.Jlorapnémbl
1.3.1. Jlorapuém uncna
1.3.2. Jlorapu$m nponsBeseHns, HacTHOro, cTeneHn
1.3.3. [leCATUYHBIA N HaTypanbHbI 10rapuPMbl, YACIO e
1.4. Npeobpa3oBaHnA BblpaXKeHUM
1.4.1. Tpeobpa3oBaHMA BbipaXeHW, BKAOYAOWMX apudMeTnyeckme onepa-
Lnn
1.4.2. Tlpeobpa3oBaHUA BbIpaXeHUN, BKAOYAIOLWMNX OnepaLmio BO3BeAEeHNA B
cTeneHb
1.4.3. MNpeobpa3oBaHnA BbipaXeHWI, BKAIOYAIOLWMX KOPHU HaTypa/sibHOMN CTe-
neHu
1.4.4. MNpeobpa3oBaHnA TPUFOHOMETPUYHECKUX BblpaXeHWUI
1.4.5. Tpeobpa3oBaHune BbIpaXeHNI, BKAOYAOLWMX OnepaLmto norapmemmpo-
BaHUA
1.4.6. Mogynb (abcontoTHas BennUMHA) YMCa



2. YpaBHeHWA 1 HepaBeHCTBa
2.1. YpaBHeHuA
2.1.1. KBaapaTHble ypaBHeHuUA
2.1.2. PaunoHanbHble ypaBHEHWA
2.1.3. VppaunoHanbHble ypaBHeHUA
2.1.4. TpuroHoMeTpuyecKne ypaBHeHun
2.1.5. loKasaTenbHble ypaBHeHUA
2.1.6. Jlorapudmmyeckme ypasHeHuA
2.1.7. PaBHOCW/IBHOCTb YpaBHEHWI, CUCTEM YPaBHEHUM
2.1.8. TpocTeniune cMcTeMbl ypaBHEHUI C ABYMA HEN3BECTHBIMU
2.1.9. OcHOBHble NpyeMbl pelleHna CUCTeM YpaBHEeHUI: NOACTAaHOBKa, anreb-
panyeckoe C/0XKeHne, BBeleHNe HOBbIX NePeMeHHbIX
2.1.10. Mcnonb3oBaHWe CBONCTB U rpaduKoB GYHKLM NPU pelleHnmn ypaBHe-
HWIA
2.1.11. U3o6paxeHne Ha KOOPAMHATHOM MN/IOCKOCTU MHOXEeCTBa pelleHWnin
YPaBHEHUM C ABYMA NEPEMEHHbIMU U UX CUCTEM
2.1.12. TlpyMeHeHne MaTeMaTU4eCKMUX METOAO0B A/ PeLleHUA CofepXaTe/lb-
HbIX 334a4 M3 pa3/InyHbIX obaacTelr HayKn u NpakTuku. NHTepnpeTtaums
pe3y/bTaTa, y4eT peasibHbIX OrpaHUYeHUI
2.2.HepaBeHcTBa
2.2.1. KBagpaTHble HepaBeHCTBa
2.2.2. PaynoHanbHble HepaBeHCTBa
2.2.3. [loKa3aTe/ibHble HepaBeHCTBa
2.2.4. Jlorapudmmnyeckmne HepaBeHCTBa
2.2.5. CnucteMbl IMHENHbIX HEPaBEHCTB
2.2.6. CncteMbl HepaBeHCTB C O4HOMN NepeMeHHOM
2.2.7. PaBHOCUNbHOCTb HEPABEHCTB, CUCTEM HepaBEHCTB
2.2.8. icnonb3oBaHne cBOUCTB M rpadumkoB GYHKLMWA MpU peLleHnn Hepa-
BEHCTB
2.2.9. MeTop UHTepBasnoB
2.2.10. W306paxeHne Ha KOOPAWMHATHOM MIOCKOCTM MHOXECTBAa pelleHni
HepaBeHCTB C iByMA NepPeMeHHbIMU U UX CUCTEM
3. ®yHKUMMK
3.1. OnpeaeneHune n rpadpuk PyHKLMM
3.1.1. ®yHKuuAa, obnactb onpeaeneHna GyHKLUM
3.1.2. MHoO»ecTBO 3Ha4YeHU GYHKLUN
3.1.3. Tpaduk dyHKUuMM. MNprMepbl PYHKLIMOHANBHBIX 3aBUCUMOCTEN B pealib-
HbIX NpoLeccax U ABNEHUAX
3.1.4. O6patHasa ¢yHKLMA. [paduk obpaTHOM PyHKLUM
3.1.5. lpeobpasoBaHna rpadpuKoB: Napanie/ibHbll NepeHoC, CUMMeTpUA OT-
HOCUTE/IbHO OCelr KoopAUHaT
3.2.2neMeHTapHoOe nccnegoBaHme GyHKLMN
3.2.1. MOHOTOHHOCTb PYHKLUN. [IPOMEXYTKM BO3pacTaHmAa 1 ybbiBaHMA



3.2.2. YeTHOCTb 1 HEYETHOCTb GYHKL MM
3.2.3. lMeprognyHOCTb GYHKLUU
3.2.4. OrpaHn4eHHOCTb PYHKL MM
3.2.5. Touku 3KCTpeMyMa (10KabHOro MaKCMMyMa ¥ MUHUMYMa) GYHKLUK
3.2.6. Hambonbluee n HanMeHbLUee 3Ha4YeHMA GYHKLUK
3.3. OcHOBHble 31eMeHTapHble GYHKLUN
3.3.1. J/InHenHan GyHKUMA, ee rpaduk
3.3.2. ®yHKUMA, onucbiBatoLwas obpaTHy0 NPONOPLMOHA/IbHYO 3aBUCUMOCTb,
ee rpadumk
3.3.3. KBagpaTtnyHaa pyHKLMA, ee rpaduK
3.3.4. CreneHHasa GyHKLMA C HaTypa/ibHbIM NOKa3aTeneM, ee rpadpuk
3.3.5. TpuroHoMeTpuyeckue GpyHKLMU, NX rpadpukn
3.3.6. lMoka3aTenbHaa GpyHKUMA, ee rpaPuk
3.3.7. Jlorapudpmuyeckan GyHKUUA, ee rpadpuK
4. Havyana MaTemMaTM4ecKoro aHaaunsa
4.1.MNpounsBogHan
4.1.1. TloHATMe 0 Npon3BOAHOM PYHKLMN, FEOMETPUYECKUA CMbIC/I TPON3BOA-
HOM
4.1.2. ®U3NYeCKMN CMbIC/I NMPOU3BOAHOMN, HAXOXKAEHME CKOpPOCTU ANA Npo-
Lecca, 3agaHHoro ¢popmyaom nam rpapukom
4.1.3. YpaBHeHue KacaTenbHOW K rpadpuKy yHKL MM
4.1.4. Tpoun3BogHble CYMMbl, pa3HOCTU, MPOMN3BeAEHMA, YHAaCTHOIO
4.1.5. Tpon3BoAHbIE OCHOBHbIX 3/1eMEeHTapHbIX PYHKL MM
4.1.6. BTopas npon3BogHasa u ee pU3NYECKUM CMbICA
4.2. WNccnepoBaHue GyHKLUM
4.2.1. TlpuMeHeHMe NpoM3BOAHON K UCCAeA0BaHMIO PYHKLMIA U NOCTPOEHUIO
rpa¢uKos
4.2.2. TlpuMepbl NCNOb30BAHWNA MPOU3BOAHON AN HAXOXKAEHNA HaUNyYLLero
pelleHna B MPUKAAAHbIX, B TOM Y/MCNe COLMabHO-3KOHOMUYECKUX, 3aja-
yax
4.3. TlepBoobpa3sHas u nHTerpan
4.3.1. MNepBoobpasHbie 31eMeHTapHbIX GYHKL I
4.3.2. [puMepbl NpUMeHeHNA NHTerpana B pusMKe U reoMeTpumn
5. TeomeTpusa
5.1.ThaHnumeTpus
5.1.1. TpeyronbHuK
5.1.2. Mapannenorpamm, NpAMOYronbHUK, poMb, KBagpat
5.1.3. Tpaneuus
5.1.4. OKpyXHOCTb 1 Kpyr
5.1.5. OKpy»HOCTb, BNMCaHHaA B TPEYro/ibHUK, U OKPYXHOCTb, OMMcCaHHas
OKOJ10 TPeyro/ibH1Ka
5.1.6. MHoroyronbHuK. CyMMa yr/iioB BbIMyKA0ro MHOrOyro/ibH1Ka



5.1.7. TlpaBnabHble MHOroyro/ibHMKW. BnncaHHasa OKPYXHOCTb U OnucaHHasd
OKPY>XHOCTb NPaBW/IbHOr0 MHOrOYroJ/ibHMKa
5.2.pAMble 1 NI0CKOCTM B NPOCTPaHCTBE
5.2.1. TlepeceKatwolymeca, napaniesbHbie U CKpeLinBaroLlmeca rnpamble; nep-
NeHANKYNAPHOCTb NPAMbIX
5.2.2. TapannenbHOCTb NPAMOW M MNOCKOCTW, MPU3HAKM N CBOMNCTBA
5.2.3. TMapannenbHOCTb NJ1I0CKOCTEN, MPU3HAKM N CBOMCTBA
5.2.4. TNepneHANKYNAPHOCTb NPAMOMN U MNOCKOCTU, NPU3HAKM U CBOMCTBA; Nep-
NeHANKYNAP N HAKNOHHAaA; TeOpeMa O TpeXx nepreHAnKyasapax
5.2.5. lMepneHAMKYNAPHOCTb NIOCKOCTEN, MPU3HAKN U CBONCTBA
5.2.6. MNapannenbHoe mnpoekTupoBaHue. M3o6paxeHne MNPOCTPaAHCTBEHHbBIX
uryp
5.3.MHororpaHHuKu
5.3.1. TNpu3ma, ee ocHoBaHusA, boKoBble pebpa, BbicoTa, 6OKOBaA MOBEPXHOCTb;
npAMas NpusMa; npasuibHas npusMa
5.3.2. Mapannenenuneg; ky6; cummeTpum B Kybe, B Napannenenvnese
5.3.3. MNupamunga, ee ocHoBaHue, 6okoBble pebpa, BbicOTa, HOKOBas NoBepx-
HOCTb; TPeyronbHasa NupamMnaa; npasu/ibHasa nupammaa
5.3.4. CeyeHwns Kyba, npu3Mbl, NnpaMuapl
5.3.5. MNpegcTaBneHne o NpaBu/bHbIX MHOrOrpaHHUKax (TeTpasap, Ky6, okTa-
34P, AOAEKa3Ap U UKOCas3ap)
5.4. Tena v noBepxHOCTU BpaLleHUA
5.4.1. Unnmnpp. OcHoBaHue, BbicoTa, 60OKOBaA NOBEPXHOCTb,
obpasytoLyan, pa3BepTKa
5.4.2. KoHyc. OcHoBaHue, BbicOTa, 6OKOBas MOBEPXHOCTD,
obpasytoLyan, pa3BepTKa
5.4.3. Wap v chepa, nx ceveHuns
5.5./13MepeHmne reomMeTprnYeCKNX BEINYNH
5.5.1. BenuuuHa yrna, rpagycHas Mepa yraa, CooTBeTCTBUE MeXAY BE/IMYMHON
yrna v AANHON Ay OKPYXHOCTU
5.5.2. Yron mexay npAMbIMU B MPOCTPAHCTBE; Yo MeXAY NPAMON U MNNOCKO-
CTblO
5.5.3. [nvHa oTpesKa, J0MaHOWN, OKPYXXHOCTW, MepUMETP MHOIOYro/IbHUKa
5.5.4. PacctosHue OT TOYKM A0 NPAMON, OT TOYKM A0 NNOCKOCTU; PacCTosiHME
MexJy napannenbHbIMU NPAMbIMU, Napasie/ibHbIMU NIOCKOCTAMU
5.5.5. MNnowaab TpeyrosnbHMKa, NnapansenorpaMmma, Tpaneuum, Kpyra, cektopa
5.5.6. lMnowaab NOBEPXHOCTU KOHYCa, UNANHAPA, Cdepbl
5.5.7. O6bveM Kyba, npAMOYronbHOro napannenenvnesa, nMpamMmuzbl, NpU3sMsl,
UWMANHAPA, KOHYCa, Wapa
5.6.KoopaunHaTbl 1 BEKTOpbI
5.6.1. [lekapToBbl KOOPAMHATbI HA M/IOCKOCTW U B MPOCTPAHCTBE
5.6.2. ®opMyna paccTofHMA MeXAY ABYMA TOYKaMU; ypaBHeHMe chepsl



5.6.3. BekTop, Moaynb BeKTOpa, paBeHCTBO BEKTOPOB; C/I0XKEHME BEKTOPOB U
YMHOXeHMe BEKTopa Ha Y1cio
5.6.4. KonnnHeapHble BeKTOpbl. Pas3noxeHne BeKTopa no ABYM HEKO//InHeap-
HbIM BEKTOpaM
5.6.5. KoMnnaHapHble BeKTOpbl. Pa3noxeHne no TpeM HeKoMmn/iaHapHbIM BeK-
TOopam
5.6.6. KoopanHaTbl BeKTOpa; CKa/ApHOe Mpou3BeAeHNe BEKTOPOB; Yros
Mex/Jy BeKTopaMu
6. DneMeHTbl KOMOMHATOPUKK, CTAaTUCTUKU N TEOPUU
BEPOATHOCTEMN
6.1.21eMeHTbl KOMbBUHaATOPUKK
6.1.1. MNMooyepeaHbIN M OAHOBPEMEHHbIN BbIGOP
6.1.2. ®opMyAbl YNCAa cOHETAHWUIN U NepecTaHOBOK. BUHOM HbloTOHa
6.2.9neMeHTbl CTaTUCTUKMU
6.2.1. TabanyHoe n rpadpumyeckoe npeAcTaB/ieHMe AaHHBIX
6.2.2. Yncnosble XapaKTepUCTUKKN PAAOB AAHHbIX
6.3. DneMeHTbl TeEOpUM BEPOATHOCTEN
6.3.1. BeposTHOCTM CO6BITUI
6.3.2. [lpMMepbl UCNOb30BAHNA BEPOATHOCTEN U CTaTUCTUKUN NPU peLLeHUM
MPUKNaAHbIX 3a4a4



