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HHOACHUTEJIBHASA 3AII UCKA

[IporpaMma cocTaBiieHa Ha OCHOBE:

- @enepanbHOI 00pa30BaTENbHOM IPOTpaMMBbI cpeHero odrero oopazoBanus ot 18.05.2023 Ne371
- ®enepanbHOrO TOCYIAPCTBEHHOIO 00pa30BaTeIbLHOrO CTaHAApTa CPeAHero oluiero oopasoBaHus
(yTB. mpuka3zoM Munuctepcra oopazoBanus u Hayku P® ot 17 mast 2012 r. N 413) ¢ usmeHneHusiMu
Ha 12 aBrycra 2022 1.

- [Tpuxas MunnpocselieHus Poccun oT 09.10.2024 N 704
"O BHeceHMM HW3MEHEHUW B HEKOTOpbIE MpHUKa3bl MHUHHUCTEpPCTBA MpocBeleHus Poccuiickoi
@enepanun, Kacarommecs (eaepadbHbIX 00pa3oBaTENbHBIX MPOrpaMM HAYaJIbHOTO OOIIEro
oOpa3oBaHMs, OCHOBHOTO o0miero oOpa3oBaHWsi UM  CpemHero oOmiero obOpazoBaHus"
(3apeructpupoBano B Munrocte Poccuu 11.02.2025 N 81220)

- OcHOBHOI 0011€00pa30BaTENBHON MPOrpaMMbl  cpeAHero oodmero oOpazoBanus MAOY
Yepsumenckoit COLL

- VYuebnoro mnana MAQOY UYepsumenckoii COILL, yTBep» AEHHOrO MPHUKA30M JUPEKTOpPA
KumsikoBoit H.A. ot 29.08.2025 roga Ne 298-O/1 u cornacoBannoro 29.08.2025 roaa Ha 3acelaHAH
VYupasnstomero coeera MAOY Yepsumenckoit COL mpotokon Nel2

- [Iporpammsl Bociutanus MAOY Yepsumesckoit COLL

Pabouast mporpamMmma y4eOHOTO Kypca «Airedpa U Hadajla MaTeMaTUYECKOTro
aHanu3a» 0a3oBOro ypoBHs i oOyudaronuxcs 11 kiacca pa3paboTaHa Ha OCHOBE
®enepalibHOTO rOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIaPTa CPEIHErO OOIIETO
o0pa3oBaHusi, C yU€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUM, MPEABIBIIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHMUIO, M TPAJUIMN POCCUMCKOTO 0Opa3oBaHUS.
Peanusamus nporpammbl oOecriedrBacT OBJIaICHUE KIFOUYEBBIMH KOMITETEHITHSIMH,
COCTABJISIIOIUMU OCHOBY IS CaMOPAa3BUTHS M HEMPEPHIBHOTO OOpa30BaHUs,
IIEJIOCTHOCTh  OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTU 00YYarOIUXCsl.

HEJIA N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga MaTeMaTHYECKOTO aHAIU3a» SBISIECTCS OJHUM H3
Han0oJiee 3HAYMMBIX B IIPOrpaMMe CTapiiei IIKOJIbI, TOCKOIbKY, C OJHON CTOPOHBI,
OH o00ecreynBaeT MHCTPYMEHTAIbHYIO Oa3y JUIsi M3Yy4YEeHHUsS BCEX €CTECTBEHHO-
HAay4YHBIX KYPCOB, a C JIPYrOoi CTOPOHBI, (GOPMHUPYET JIOTHYECKOE U aOCTpPaKTHOE
MBIIJICHUE YyYalluxcsi Ha YpPOBHE, HEOOXOAMMOM JUIsi OCBOCHHUS KYypCOB
nH(pOpMaTHKH, OOIIIECTBO3HAHUS, HICTOPHH, CJIOBECHOCTU. B paMkax maHHoro Kypca
ydaluecs: OBJIQJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpas
dbopMyIUpyET CBOU JOCTUKEHUS B MaTeMaTH4ecKoi (opme.

Kypc anreOpsl 1 Hagam MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBa€T OCHOBY ISt
YCHENIHOTO OBJAJACHUS 3aKoHAMU (U3WKWA, XWMHH, OWOJOTHUH, TOHUMAHHUS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH H OOIIECTBEHHOW JKW3HH, IIO3BOJISET
OPHEHTHUPOBATLCS B COBPEMEHHBIX MHU(PPOBBHIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOIb30BaTh MX B MOBCEAHEBHOW XM3HU. B TOXe Bpemsi oBianeHHe



a0CTpaKTHBIMM U JIOTUYECKH CTPOTMMHU MaTEeMaTUYECKUMH KOHCTPYKIUSIMU
pa3BUBAaET yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPKJICHHSI, HCIOJIb30BATh 0000IIEHNE U KOHKPETU3ALNI0, aDCTparupoOBaHUE U
aHaJoruio, GopMUpPYyET KpeaTUBHOE U KPUTHUUECKOE MbIlIeHHe. B Xoae uzydenus
anreOppl W HaYajdl MAaTeMaTHYeCKOro aHaju3a B CTaplield IIKOJie YydJaliuecs
NOJIyYalOT HOBBIM ONBIT PEMIEHUS MPUKIAJAHBIX 330a4, CaMOCTOSTEIbHOIO
NOCTPOCHUSI MAaTeMAaTUYECKUX MOJEJIEH pPEalbHBIX CHUTYyallMil M WHTEPIIPETALNH
MOJIYYCHHBIX  PEIICHUH, 3HAKOMSTCI €  MpUMEpaMH  MaTEeMaTHUYECKUX
3aKOHOMEPHOCTE B NPHUpPOJAE, HAYKE H B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTeMaTHYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc o6nagaeT 3HAYMTEIBHBIM BOCHUTATEIbHBIM MOTEHIIMATIOM, KOTOPBIMA
peanu3yeTcs Kak uepe3 y4eOHbId MaTepuali, CrOCOOCTBYIOMUNA (POPMUPOBAHUIO
HAyYHOTO MHUPOBO33pPEHHUA, TaK M uepe3 crnenuduky ydeOHOU IesTebHOCTH,



TpeOyromen CaMOCTOSITEJIBHOCTH, AKKYpaTHOCTH, MPOJOKUTEIIHON
KOHIICHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJIYUYCHHBIN pe3yiIbTar.

B ocHoBe MeToIMKKM 00yUeHHS ajire0pe U HayajgaM MaTeMaTHUYeCKOTO aHaIu3a
JICKUT JEATCIbHOCTHBIN MTPUHIIUI O0yYCHHUSI.

Crpykrypa Kypca «Anredpa 1 Hauajia MaTeMaTUYECKOTO aHAJIN3a» BKJIIOYAET
CIEAYIOIIHNE COAECPKATEIbHO-METOANYECKUE JUHUMU: «YHUCIa M BBIYUCICHUS,
«DyHK1IMK U TpaduKn», « Y paBHEHHS U HEpaBEeHCTBay, «Hadyana MareMaTH4ecKoro
aHaM3a», «MHOXKECTBA M JIOTHKa». Bce OCHOBHBIE COMIEPKATEILHO-METOANYECKUE
JUHUW W3y4aloTCsl Ha MPOTHKCHUHM JBYX JIET OOydYeHHs B CTapIied MIKOJe,
€CTECTBEHHO JIOTOJIHSSA APYT APYra U MOCTENECHHO HACKINAsACh HOBBIMU TEMAMU U
pazaenamu. JlaHHBIN KypcC SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSET B
cebe comepkaHUE HECKOJbKMX MaTEeMaTUYECKUX JTUCHUIUIMH:  anrelpa,
TPUTOHOMETPHS, MATEMaTUUECKUN aHAJIU3, TEOpUs MHOXKECTB U ap. [lo mepe Toro
KakK yyaliuecsl OBJIaJeBalOT BCE 0oJiee MMPOKUM MAaTEMATHUYECKUM amlapaTtoM, y
HUX TMOCJEN0BaTEeIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTH
MAaTeMaTHYECKYI0 MOJIEIIb PEAIbHOM CUTYAL[MU, IPUMEHSTH 3HAHHUS, ITIOJyYECHHBIE B
Kypce «Anrebpa ¥ Havajla MaTEMaTHYECKOTO aHallu3a», HJs PpelleHUs
CaMOCTOSTENIbHO  C(OPMYJIMPOBAHHON MaTEMaTHYECKOM 3ajadyd, a 3aTeM
WHTEPIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT.

ConepxarenbHO-METOAMYECKAs JIMHUA «YHHClIa W BBIUMCIEHUS) 3aBEPIIACT
dbopMupoBaHHE HAaBHIKOB MCIIOJIb30BAHUS JEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapmiedi mikojge oco0oe BHUMAaHHE YJESETCS
(GOpMHUPOBAHUIO TMPOYHBIX BBIYUCIHUTEIBHBIX HAaBBIKOB, BKIIIOYAIONIUX B Ce0s
WCIIOJB30BaHUE PA3IUYHBIX (OpPM 3amucu JEeUCTBUTEIBLHOIO 4YHCIa, YMEHHE
pallMOHATIBHO BBITIOJHATh JCHUCTBUS C HUMH, J€laTh MPUKUIIKY, OLICHUBATh
pesyabtar. OOydaromuecs: MOJy4aroT HaBBIKM MNPUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJTHEHUS JICHCTBUM C 4YHCJIaMH, 3allMCaHHBIMM B CTaHJIApTHOM (opme,
VCIIOJIb30BAHUS MATEMaTUUECKUX KOHCTAHT, OLICHUBAHUSI YA CIIOBBIX BbIPAXKECHUM.

Jluans «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCSd Ha MPOTSHKEHUM BCETO
oOyueHHsi B CTapliedl IIKOJe, IOCKOJbKY B KaXJIOM pasjesie MpPOrpaMMbI
NPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOMMX 3aaad. OOydaromyecs: OBJIaJIeBalOT
Pa3IMYHBIMH METOJAMHU PEIIEHUS LEJbIX, PALUOHAJIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUYECKUX W  TPUTOHOMETPUYECKUX  ypaBHEHHIA,
HEPABEHCTB U UX cUCTEM. [lomydeHHbIE YMEHUS UCIIOIb3YOTCS MPU UCCIIEIOBAHUN
GyHKIUE ¢ TTOMOIIBIO MPOU3BOIHOM, pEIIEHUH NMPUKIAIHBIX 3aJad M 3a7ad Ha
HAaxXOXXJICHUE HAMOOJBIINX M HAUMEHBIIUX 3HaueHU (QyHkuuu. JlanHas
colepKaTesbHasl JIMHHUS BKJIIOYaeT B ceOs Takke ¢GOpMHUpOBAHWE YMEHUU
BBITIOJIHATh pacy€Thl 1Mo (GopmysiaM, MpeoOpa3oBaHUS IENbIX, PAIlMOHAIBHBIX,
UPPALUOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHUM, & TAKXKE BBIPAKCHUH,



COJIepKalluX CTENeHu H Jjorapudmel. brarogaps mu3yueHuio anredpandeckoro
MaTepuaia IpOUCXOAMT JajbHEIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBILUIEHUS y4daluxcs, (OpMHpYIOTCSI HaBBIKM JEOYKTHBHBIX PpacCyKICHUM,
paboThl C CHUMBOJBHBIMU (OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEH B BHJI€ PABEHCTB U HEPaBEHCTB. AnreOpa npeanaraet 3¢p¢GeKTUBHbIC
MHCTPYMEHTBl [JIl PELIECHUs NPAKTUYECKUX U ECTECTBEHHO-HAYYHBIX 3a]1ad,
HarjasHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK SI3bIKa HAYKH.

CopepxxarenpHo-MeToIM4eckass JUHUS «DYyHKIIMM U TpaduKu» TECHO
HEPEIIETACTCS ¢ JPYTUMHU JIMHUSMU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a7a€T
[I0CJIEI0BATENbHOCTh U3YUEHHsI MaTepuaa. M3yueHnue creneHHol, oKa3aTenbHOM,
Jorapu(pMUUECKOd M TPUTOHOMETPUUYECKUX (PYHKIMH, UX CBOMCTB M TpadHKOB,
UCIIOJIb30BaHUE (PYHKIUU Uil pellieHus 3a7a4 U3 JPYTrux y4eOHbIX MPEIMETOB U
peanbHOM >KM3HU TECHO CBA3AHO KAK C MATEMaTUYECKUM aHAJIU30M, TaK U C
pelieHneM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM OoiblIOe BHUMaHHE yIEISAETCS
(opMUPOBaHNIO YMEHHMSI BBIpAXKaTh (POpPMyIaMH 3aBUCUMOCTU MEXKIY PA3IUYHBIMU
BEJIMYMHAMU, UCCIIEI0BATH OJy4YE€HHbIE (DYHKIINH, CTPOUTH UX rpaduku. Marepuan
OTOM COJNEPKATEIIBHOW JIMHUM HAUEJIEH Ha pa3BUTUE YMEHHM WM HAaBBIKOB,
MO3BOJISIIOIIMX BBIPaXKaTh 3aBUCUMOCTU MEXKIY BEIMYMHAMH B pa3IMyHOU (opMme:
aHAIUTHYECKOM, Tpaduueckoil u cioBecHoi. Ero wusydenme cmocobCTByeT
Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHUIO W
KOHKPETHU3aIUH, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast JuHus «Hadama maTeMaTH4ecKOro aHalu3a» IO03BOJIAET
CYILLIECTBEHHO PACIIMPUTH KPYTr KaK MaTeMaTHYECKUX, TaK W MPUKIATHBIX 3a7ad,
JOCTYMHBIX 00YYarOIIMMCsI, Y KOTOPBIX MOSBISETCS BO3MOKHOCTb HCCIIEI0BATh U
CTPOUTH T'paduKu PYHKIMNA, ONPEENATh UX HAUOOJIbIINE U HAUMEHbLINE 3HAYCHHUS,
BBIUMCIIATH TUIOWAAU QUTYp U OOBEMBI TEJ, HAXOAWTh CKOPOCTH U YCKOPEHUS
npoueccoB. [laHHas coaepaTenbHas JMHUS OTKPHIBAET HOBBIE BO3MOXHOCTH
MOCTPOEHUSI MaTEMaTHYECKUX MOJENeH peanbHbIX CHTyalud, HAXO0XKICHHS
HaWIy4lIero peleHusl B MPUKIAAHBIX, B TOM YHCIIE COLMAIIBHO- SKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOIO aHaiu3a CIIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (POPMaJIBHO-JIOTHUYECKOTO M KPEaTUBHOTO MBIIJICHUS,
(GbopMHpPOBaHNIO YMEHUIN PACO3HABAThH MPOSBICHUS 3aKOHOB MaTEMaTUKU B HAYKE,
TEXHUKE U HUcKyccTBe. OOydarommuecs Y3HAIOT O BBIJAIOLIUXCS pe3yJbTaTax,
MTOJIYYEHHBIX B XOJI€ PA3BUTHSI MATEMAaTHKU KaK HAYKH, U UX aBTOPaX.

CopepxarenpbHO-MeTOAUYECKasl TUHUA «MHOXKeCTBa U JIOTHKa» B OCHOBHOM
NOCBSIIIEHA  3JI€MEHTaM  TEOpPUM  MHOMXECTB. TeOpeTUKO-MHOKECTBEHHBIE
NPEICTaBIICHUs MTPOHU3BIBAIOT BECh KYpPC IIKOJbHONW MATEMATHKU W Mpeajiararor



HamboJee YHUBEPCATbHBIN A3BIK, 00bETUHSIONINI BCE pa3ieibl MAaTEeMaTUKU U €€
IPUJIOKEHUHN, OHU CBA3BIBAIOT Pa3HbIE MAaTEMATHUYECKUE AUCLMUILIMHBI B €IUHOE
nenoe. [loaToMy BaKHO JaThb BO3MOXKHOCTH IIKOJIBHUKY NMOHMMATh TEOPETHKO-
MHOKECTBEHHBI SI3bIK COBPEMEHHOM MAaTeMAaTUKHM M HCIOJIb30BAaTh €ro JUis
BBIPA)KEHHSI CBOMX MBICJIEH.

B kypce «Anrebpa W Hayalia MaTeMaTHYECKOTO aHAJINU3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBbl ~MAaT€MAaTHYECKOTO  MOJEIHMPOBaHUSA, KOTOpPbIE MPU3BaHBI
c(OpMHUPOBATH HABBIKU ITOCTPOEHUS MOJIEIEN peaabHbIX CUTYallUH, UCCIIEJOBAHUS
ATUX MOJENENW C MOMOIIBI0 ammnapara aiareOpbl U MaTeMAaTHUYECKOTO aHaiu3a U
MHTEPIPETALNH MTOJYYEHHBIX pe3yJIbTaTOB. Takue 3aaHus BIUIETEHBI B KaXbIA U3
pa3aeioB IPOrpaMMBl, TOCKOJIBKY BECh MaTepUa Kypca IUPOKO UCIIONIb3YETCs IS
pemieHuss NpUKIaAHbIX 3anad. [Ipy peleHun peanbHbIX NPAKTUYECKUX 3a]ad
yyaliyecs: pa3BUBAalOT HAOIIOAATEIBbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBarbcsi, HMCHOJIb30BaTh AaHAJOTHIO, 0000IIaTh M KOHKPETU3UPOBATH
npobsnemy. [lesarenbHOCTh O (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIIATHBIX
3aJa4 OpraHU3yeTcs B IPOLECCE M3YYEHHs BCEX TeM Kypca «Airedpa um Hayaia
MaTEMaTUYECKOIO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 11aHe Ha M3yueHue Kypca ajireOpbl M Hauajl MaTeMaTHYeCKOTo aHaIu3a
Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B HeAento B 10 kimacce u 3 yaca B HE/IEIIO B
11 knacce, Bcero 3a nBa roga o0yueHus — 170 gacos.



COILEPKAHUE YYEBHOI'O KYPCA
11 KJIACC

Yuciia 1 BIYUCICHUS

HartypanbHbie u nenbie uncna. [Ipu3Haku 1eIMMOCTH HENIbIX YUCEN.

Crenensb ¢ panmoHaIbHBIM NOKa3aTeneM. CBONCTBA CTENEHHU.

Jlorapudm uncna. [lecsiTuuHbIe U HATYpaIbHBIC JOTAPUPMBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBaHue BeIpaXXEHUM, COACPKAIINX JOTapUPMBIL.

[IpeoOpa3oBaHue BBIpaXKEHUM, COAEPKALIMX CTENEHU C PalMOHAIbHBIM
ITOKA3aTENEM.

[Tpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[loka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHs 1 HEPaBEHCTBA.

CucreMbl TMHEHHBIX YpaBHEHHU. PerieHne npukiIajHbIX 33/1a4d ¢ IOMOUIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucTEMBI U COBOKYITHOCTH PAllMOHAJIBHBIX YPDABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEICHUIO MAaTEMATUYECKHAX
3a/1a4 ¥ 3a]a4 U3 pa3IMuHbIX 00JIacTell HAYKU U PEAIbHON KU3HU.

DyHKUMH U TPAPUKH

Oyukius. [lepuoanueckue pynkmu. [IpoMexyTku MOHOTOHHOCTH (PYHKITUH.
Makcumymbl 1 MUHUMYMBI (QyHKIuu. HaunOonbliee W HauMeHbIlIee 3HAUYCHUE
(YyHKUIHU Ha TPOMEKYTKE.

Tpuronomerpuyeckue  (QyHKIUMM, MX CBOWCTBA M rpaduKH.

[TokazaTenbHas u norapudmudeckas QyHKINH, UX CBOMCTBA U TpadUKH.

Hcnonb3zoBanue rpa@ukoB GyHKIUN ISl PEIICHHUs] YPABHEHUM M JTMHEHMHBIX
CUCTEM.

Hcnonp3oBanue rpapukoB (yHKUMH I8 HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH, KOTOPbI€ BO3HMKAIOT MPHU PELIEHUU 3a]ady U3 JAPYTUX Y4EOHBIX
IPEAMETOB U PEATLHOM KU3HMU.

Hayajia MmaTeMaTH4ecKOro aHaIM3a

HenpepoiBable pyHKIIMKA. METO HHTEPBAJIOB /1JIs1 PEILICHHS] HEPABEHCTB.

[lpousBogHass  ynkuu. ['eomerpuyeckuii. W QUIUYECKUNA  CMBICTT
ITPOU3BOIHOM.

[IpousBoaHble  dJ€MEHTAapHBIX  QyHKOUHA.  DoOpMysabl  HAXOXKACHUS
MIPOU3BOJHON CYyMMBI, MPOU3BEACHUS U YACTHOTO (DYHKIIUH.

[Ipumenenne Mpou3BOAHON K MCCIEIOBAaHUIO (DYHKIIMA HA MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxnenne HanOobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpumeHeHne NpPOU3BOJHOM [UIsl HAXOXKICHUS HAWIydlIero pEeUIcHUs B
NPUKJIAJHBIX 3a]1a4ax, 1JIs ONPEENICHUs CKOPOCTH IIpolLecca, 3a4aHHOT0 (hopMyIoi



WU TpauKOM.

[TepBooOpa3zHas. Tabauia nepBooOpa3HBIX.

Wuterpan, ero reomerpudeckuil u (Qusmueckuii cmbica. Beraucienue
uHTerpana o popmysne Herorona—JleitOnuna.

INJIAHUPYEMBIE PE3YJIbTATBI
OcBoenne yueOHOro mnpeamera «MartemaTukay JTOJDKHO 00eCIeYrBaTh

JOCTHKCHHUC HAa YPOBHC CPCIHCTO 06HICFO 06p3.30BaHI/IH CIcayromux JUNIYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6pa30BaTeJ'II>HBIX PE3YIILTATOB:

JINMYHOCTHBIE PE3YJIbTATDI
JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS IPOrpaMMbl Y4YEOHOTrO IpeaMeTa

«MareMaThka» XapakTepUu3yrTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAkKAAHCKONU MO3UIIUKM 00YYaIOIIETrOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUUCKOrO0 OOIIECTBA, TMPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUMH,
MpoLenyp TpaxAaHCKOro ooOmecTtBa (BBIOOPBI, ONPOCHI W IMp.), YMEHHEM
B3aMMO/JICHCTBOBATh C COIMAJbHBIMU HWHCTUTYTaMH B COOTBETCTBUM C UX
GYHKIUSIMY U Ha3HAYCHUEM.

[TatpuoTHyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUHCKOM IpaKIaHCKOW MICHTUYHOCTH, YBOXKCHUS K
MPOILJIOMY U HACTOSIIIEMY POCCHUIICKOW MaTEMATHKH, [IECHHOCTHBIM OTHOILIEHUEM K
JTOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTeMaTUYE€CKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUN B JPYrUX HaykKaX, TEXHOJOTUAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HAHUEM JTyXOBHBIX LHEHHOCTEN POCCHIICKOTO HapOoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, HTUYECKOTO  MOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKH U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYIyIIEro.

DcTeTu4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKJIIOUYas ACTETHKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a]1a4, PEIICHUI, paCCY ACHHUI; BOCTIPUUMYUBOCTHIO
K MaTEMaTHYECKUM aCTIEKTaM Pa3IM4YHbIX BUJIOB HCKYCCTBA.

Pu3nyeCcKOe BOCITUTAHUE:

c(hOPMUPOBAHHOCTBIO YMEHHUSI TNPUMEHATh MaTeMaTUYeCKUe 3HaHWUS B
UWHTEpecax 370poBOro U 06e3omacHoOro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 370POBBIO (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTJIbIXa, perysapHas (U3NIeCcKasi aKkTUBHOCTS); (PU3NUECKOTO COBEPIIICHCTBOBAHHS,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBLHOMN JAEATENBHOCTHIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS, MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHANILHOM  ACSTENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccur U peanr30BbIBATH COOCTBEHHBIC IKU3HEHHBIC ILJIAHBI;
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OO0pa3oBaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWHW BCEH JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYACTHIO B PEIICHUH NPAKTUYECKUX 3a]1a4 MaTEMATHYECKON HAIPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHHUS
COLMAJIbHO-DKOHOMUYECKHUX IPOIIECCOB HA COCTOSIHUE MPUPOJHOM M COLUAIBHON
Cpedbl, OCO3HAHMEM TJIO0AJIBHOTO XapakTepa JKOJOTUYECKUX MpoO0ieMm;
OpUEHTaIlMel Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUW JUIs PEIICHUsS 3ajlady B
00J1acTH OKpY>Karollel Cpebl, INTAaHUPOBAHUS TOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCJEACTBUMN JUIs1 OKPYKAIOIIEN CPEBI.

[{eHHOCTH HAyYHOTO TO3HAHUA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH M  OOIIECTBEHHOM  MPAKTUKH, MOHUMAaHUEM
MaTeMaTUYECKOM HAyKh Kak c(epbl 4YeIOBEUECKON MeATeIbHOCTH, ITanoB €€
pa3BUTHS M 3HAYMMOCTH JJISI PA3BUTUS LHUBWIM3ALMHU; OBJIAIACHUEM SI3BIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOEKTHYIO W HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIUBUAYAJILHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS MPOTrpaMMbl Yy4eOHOTO TMpeaMmeTa
«MaremaTuka» XapaKTEePUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmseUsIMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OeUCTBUIMU.

1)  Vuuseepcanrvnvie  noznaseamenvhvle  Oelicmeus, — 0becneuusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX HNPOYECCO8 o00yuarouwuxcsa (oceoenue
Memoo08  NO3HAHUSA — OKpYJHcarujeco  Mupa,  NpUMEHeHUue  JIO2UYEeCKUX,
UCCIe008amMeNbCKUX Onepayull, ymeHut pabomams ¢ ungopmayueti).

bazoBble norunueckue qelicTBUS:

e BBIABIISITh U XaPAKTEPU30BATh CYIIECTBECHHBIC MPU3HAKN MATEMAaTHIYECKUX
OOBEKTOB, TOHATHH, OTHOIICHWW MEXIy TMOHATHAMH; (POopMyIupoBaTh
OTpENCICHUS  TOHATUH; YyCTaHABIMBATh CYIICCTBEHHBIM  IMPU3HAK
KJlaccu(uKanmy, OCHOBAaHUS JUIsi OOOOIIEHUS M CpPAaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpPOBaTH MW  TPEOOPa30OBBIBATH  CYXKIICHHUS:
yTBEpIUTEIbHbIC W OTPULIATENbHBIC, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHEIE;

BBISBJISITh ~ MAaTEMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
NpOTUBOpeYHsl B (aKkTaxX, MaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npeaiaraTh KpUTEPUH JIJISl BBISIBICHHS 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKIIOUEHUH TI0 aHAJIOTHH;
IPOBO/IUTH CaMOCTOSITEIIEHO J0Ka3aTebCTBA MaTeMaTHIECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTHBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBECHHBIC
CYXKIEHUS 1 BBIBOJIBL

BBIOMpATh Ccroco0 perieHus: ydeOHOM 3ajmauyu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpPATh HauboJIee TMOAXOIANIMI ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBrle ncciienoBaTeIbCcKue IeHCTBUSA:

UCITIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT IO3HAHUS,
(GopMyIupoBaTh BOIPOCHI, (UKCUPYIOLIUE HPOTUBOpPEUHE, MpoOJIeMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHoe, (OpMUPOBAaTh  THIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAaHOBJIIEHHIO OCOOEHHOCTEH MaTeMaTHYEeCKOTO
O0OBbEeKTa, SIBICHHSA, NPOLECCa, BBIIBICHUIO 3aBUCUMOCTEM MEXIy
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE NPOLECCA, a TAaKXKE BBIJBUTATh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarueii:

BBISIBIISATH A€(PUIUTHI MH(GOPMAIUH, JaHHBIX, HEOOXOIUMBIX JIJIsl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpaTh  MHGOPMAIMI0O M3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO
pa3IMyYHBIX BUAOB U (POPM MpEICTaBICHMUS,

CTPYKTYpPUPOBaTh UH(POPMALIKIO, MPEACTABIATh €€ B pa3IMUHbIX (popMax,
WJUTIOCTPUPOBATH TpapruecK;



2)

OLICHUBATh HaJEXKHOCTh uHpOpMaIIH 1o CaMOCTOSITEIIBHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvuvie  KomMmynHukamueHnwvle  Oelicmsus,  obecneuusarom

CHOPMUPOBAHHOCIb COYUATILHBIX HABBIKOE 00YUAIOUWUXCSL.
OO01ieHue:

BOCIPUHUMATH U GOPMYITUPOBATH CYXKACHUS B COOTBETCTBUH C YCIOBHSIMH
U LIETISIMU OOIIIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M IIMCBMEHHBIX TEKCTaX, 1aBaTh HOSICHEHUS II0 XOJy PEIICHHUS
3a/1a4d, KOMMEHTHPOBATh IIOJyYCHHBIN PE3yJIbTaT;

B X07ie 00CY>KJI€HHsI 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYX1aeMOI TEMBI,
po0JIeMBbI, pelIaeMoi 3a/1auu, BBICKAa3bIBaTh UJEH, HALIEJICHHbIE HA TTIOMCK
pelIeHus; COMOCTaBIATh CBOM CYXIECHHS C CYXIACHUSMH APYTrHX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3JIMYME U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOH popme popMyaupoBaTh pa3HOIIACUs, CBOM BO3PAKECHHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pEIIeHHs  3aJayd,  OKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA; CAMOCTOATEILHO BEIOMPATh (POPMAT BHICTYIUICHUS
C YYETOM 3aJa4 MPE3EHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyAHUYECTBO:

3)

NOHMMATh U UCTOJIb30BaTh IPEUMYIIECTBA KOMaH/IHON U MHAUBU Iy aJIbHOM
paboThl MpU pElIEHUH YYEOHBIX 3aJay; NPUHUMATh LEJIb COBMECTHOU
NEeATEIbHOCTH, IUIAHUPOBAaTh  OpPraHU3allUl0  COBMECTHOM  paboThl,
pacnpenensaTb BHAbI paboT, JOroBapuBaThes, OOCYXKIaTh MpPOLECC U
pe3yabTar paboThl; 0000IIaTh MHEHHS HECKOJBKUX JIFOCH;
y4acTBOBaTh B IPYIIOBBIX opMax paboThl (00CYkIeHNs, 0OOMEH MHEHUH,
«MO3TOBbIE WITYPMBD» W UHBIE); BBINOJHATH CBOIO YacTb pabOThl U
KOOPAMHUPOBATH CBOM ICUCTBUSA C IPYTUMH WieHAMHU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJaJa B OOMMM NOPOAYKT 1O  KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUS.

Vuueepcanouvie  pecynamuenvie oeticmeus, obecneuusarom

G opmuposaHrue cMblCIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanusi:

COCTaBJISITh IJIaH, AITOPUTM PEILICHUs 33a]1a4M, BHIOMPATh CIIOCOO PEIICHHUS C
y4€TOM MMEIOILIUXCSl PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATH
U KOPPEKTUPOBATh BApHAHTHI PEUICHUI ¢ Y4ETOM HOBOW MH(pOpMaLnu.

CaMOKOHTpOJIb:

BJIAJETh HAaBbIKAMU TI03HABATEIbHOM pediekcuu Kak OCO3HAHUS
COBEpUIAEMBIX JIEUCTBUU M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIiecca U pe3ysibTara
peleHns MaTeEMaTHIECKOM 3a/1a4u;



e MPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELIEHUH 3aa4H,
BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JaHHBIX, HAWJECHHBIX OIIMOOK, BBIABICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pE3yjbTaTa ILEJIU U YCJIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHXKECHMS WIM HEIAOCTH)KCHUSA PE3YJIbTAaTOB IEATEIILHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATDBI

OcBoenue yueOHOro Kypca «Anredpa U Havyajla MaTeMaTUYECKOTO aHAIIN3a
Ha YpOBHE CpeqHero oOuiero oOpa3oBaHMs JOKHO 0OecreuuBaTh JTOCTHIKEHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YyJIbTATOB:

11 KJIACC

Yuciia 1 BIYUCICHUS

OnepupoBaTh MOHATHAMM: HATypajdbHOE, LEJIOE YHUCIIO; HCIOJIb30BaTh
IPU3HAKU JIEJIMMOCTH LEJBIX YUCEJ, PA3JI0KEHHUE YNCIIa HA MIPOCTHIE MHOXKHUTEIN
IUIS pEeIeHus 3aad.

OnepupoBaTh NOHIATHEM: CTETIEHb C PALIMOHATIBHBIM [TOKA3aTEJIEM.

OnepupoBarth MOHATUSAMU: JOrapup™m uHcia, IECATUYHBIE U HATypajbHbIE
JoTapu(pMmBbl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsATH CBOMCTBa CTENMEHHU Uil NpPeoOpa3oBaHMsI  BBIPAKEHUM;
ONEPUPOBATh MOHATUAMM: ITOKA3aTEIBHOE YpPAaBHEHHWE WM HEPABEHCTBO; pElIaTh
OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BomonusaTe npeoOpa3oBaHUsl BBIPAXKEHUM, COAEpXKAIIUX JIOTapU(PMBL;
ONepUpOBaTh MOHATUAMU: JIOTAPU(PMHUUECKOE YPAaBHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUITBI JIOTApU(MHUUECKUX YPABHEHUN U HEPABEHCTB.

HaxoguTep pemieHuss DPOCTEMIIMX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBarh MOHATUAMM: CUCTEMA JMHEHHBIX YPABHEHUN U €€ PEILCHHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEVHBIX YPABHEHHUN JJIS PELLICHUS IPAKTUYECKUX 3a/1a4.

Haxoaurte pelieHuss NpoCTEUIINX CUCTEM U COBOKYITHOCTEH PallMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.

MognenupoBaTh peanbHblE CHUTyalldd Ha S3bIKE€ anredpbl, COCTABIATH
BBIPDAXKCHUSA, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM ariapara aireopsol.

DyHKIUH U rPapuKU

OnepupoBaTth MOHATUAMM: MepuoAndeckass  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (DYHKLIHMH, TOYKH OKCTpeMyMa (YHKIHH, HauOoibliee U
HauMEHbIIee 3HA4YeHHs] (YHKIUU Ha TPOMEKYTKE; MHCIONb30BaTh UX I
UCCIIEIOBaHUsl (PYHKLINH, 3aJaHHON TpaduKOM.



OmnepupoBaTh MOHATHAMU: TpaUKHU NOKA3aTEIbHOU, JIOrapu(pMUUYECKOW U
TPUTOHOMETPUUYECKUX (YHKIUI; N300paxaTh UX HA KOOPAWHATHOW IJIOCKOCTU U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHUA U HEPABEHCTB.

N306paxaTh Ha KOOPAUHATHOM TNIOCKOCTH TpadUKH JTMHEHHBIX ypaBHEHUN U
HCIIOJIb30BaTh UX JJISl PEIICHHS] CUCTEMBI IMHEHHBIX YPABHEHUN.

Hcnonp3oBatk rpaduku (QyHKUMA JUIs HCCIEAOBAaHUS MPOLECCOB U
3aBHCHMOCTEHN U3 IpYTrUX Yy4€OHBIX IUCHUILINH.

Havyajia MaTeMaTH4eCKOIro aHAJIN3a

OmneprpoBaTh MOHATUSMU: HEMpepbIBHAS (YHKIUS; MPOU3BOAHAS (PYHKIINHU;
MCIOJIb30BaTh TEOMETPUUECKUN U (PU3UIECKHUI CMBICT MPOU3BOAHOM AJIs PEIICHUS
3a/1ad4.

HaxoauTs npon3BoAHbBIE AIEMEHTAPHBIX (PYHKIMH, BBIYUCIISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKITHIA.

Hcnonp30BaTh MPOU3BOJHYIO AJISl UCCIE0BaHUS (YHKIIMU HA MOHOTOHHOCTb
Y DKCTPEMYMBI, IPUMEHSATh PE3YJIbTATHI UCCIIEI0BAHUS K NOCTPOCHHIO Tpa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Il HAXOXKIACHUS HAWIY4IIEro pEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHUX, 3a1a4ax.

OmnepupoBaTh MOHATHSAMHU: IIepBOOOpa3Has W  HHTErpai; IMOHUMATh
Tr€OMETPUYECKUN U (PU3NYECKU CMBICI UHTETpaIa.

Haxoauts nepBooOpa3Hble 3eMEHTapHbIX (YHKIUH; BBIYMCIATH MHTErpal
o ¢popmyne HetoTona—JIelOHuna.

Pemars npukiagHpie 3aadd, B TOM YMCJE COLUATBHO-dPKOHOMUYECKOTO U
(pu3znYecKoro xapakrepa, CpeJCTBaMH MaTEMaTHYECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC
Kosmn4yecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrtpoasubie | Ilpakrnuyeckue
n/n NMPOrpaMMbI Bcero o0pa3zoBaTe/bHbIE
padoThI padoThI
pecypcbl
. bubmuorexa [JOK
1 [TpousBoaHas. [IpumeHeHNE TPON3BOAHON 24 1 htts://m.edsoo.ru/fL1cdafd
bubnnorexa [JOK
2 HHTerpat it ero MpiMeHeHis o https://m.edsoo.ru/f11c4afd
3 Jlorapupmuueckas KIS,
HorapH$Mquc1<He (by:B:IIeHI/ISI u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
Tpuronome €CKUe
b | e Tomomomerpe 9 1 EuGmaonesa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEPABEHCTBA
S CreneHsb ¢ palluOHATBHBIM ITOKA3aTEIEM.
[TokazarensHas Qynkius. [lokazaTenpHbIC 12 1 bubmorexa [IOK
) https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
. bubmuotexa [IOK
12 1
6 CHCTEMBI ypabHeHHi https://m.edsoo.ru/f11c4afd
but6mmoreka [JOK
7 H
BTYPAIILHHIE 1 HEIHE HHena 6 https://m.edsoo.ru/f11c4afd
[ToBTOpenue, 0000IIEeHNEe, CUCTEMATH3AIIUS but6mmoreka [JOK
8 . 18 2
3HaAHUU https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

IHOYPOYHOE IINTAHUPOBAHUE



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

11 KIIACC

Kosun4vecTBO 9acoB DJIeKTPOHHbIE
Ne Hara undposBbie
Tema ypoka Kourpoabubie | IIpakruyeckue
n/n Bcero u3ydeHusi ~ o0pasoBaTebHbIE
padoThI padoThI
pecypchbl
. bubmmoreka [IOK
L Homsrite HEMpepLIBHON (yHiLLiit 1 https://m.eds00.ru/403bfb0d
5 MeTto1 UHTEPBAIOB JJIsl HEMPEPBIBHBIX 1 bubnnoreka [IOK
' GyHKIMi https://m.edsoo.ru/6db0b423
3. Pemenne HepaBeHCTB METOIOM 1 https://m.edsoo.ru/Oadbcelb
WHTEPBAJIOB
. bubmmoreka [IOK
A Homsrie npon3po ol 1 https://m.edsoo.ru/0731ad3d
5 ® . . 1 bubnuorexa [JOK
' MSHICCKAI CMBICIT TPOHSBORHO https://m.edsoo0.ru/723dd608
5 ['eomeTpryeckuii CMBbICI IPOU3BOIHOMN 1 bubmuorexa [LIOK
' https://m.edso0.ru/6¢c8d36ff
; [Tpon3BoiHBIE JIEMEHTAPHBIX (PYHKLIUI 1 bubnnorexa [IOK
' https://m.edsoo.ru/a413eca9
3 n 1 but6mmoreka [JOK
' POUSBOAHAR CYMMBL I pasHOCTH https://m.edsoo.ru/c7550e5f
byHKIII
. bubnuoteka [IOK
o Tpon3BoAHas NpOH3BENCHNA pyHKLHI 1 https://m.edsoo.ru/14ab3cdb
10 [TpousBogHas yacTHOrO (PyHKUIUN 1 bubmuotexa [LIOK
' https://m.edso0.ru/c12a0552
11 [IpousBoHas CIOKHON (YHKITUU 1 bu6mmoreka [IOK
' https://m.edso0.ru/d598f201
12 Brruncnenne npon3BoaHON QyHKIIHH 1 bu6mmoreka [IOK

https://m.edsoo.ru/1de34d4d



https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d

13.

Hccnenoanne GpyHKIUM Ha
MOHOTOHHOCTb C HOMOILBIO
npou3BoHON. Bo3pacranue u yobiBanue

byHKIIUN

bu6mmoteka [IOK
https://m.edsoo.ru/17af2df9

14, Toukwu 3xcTpemyma. Kpurnueckue Touku
bubnnorexa [JOK
https://m.edsoo.ru/a8ca5ad4
15. [IpuMeHeHne Mporu3BOIHON K
UCCIICIOBAHMIO (DYHKIHI HA bubanorexa LIOK
MOHOTOHHOCTB ¥l 9KCTPEMYMBI https://m.edsoo.ru/0Ob411edd
16. [IpumeHeHue MPOU3BOTHOM K
HCCIIeI0BaHMIO (DYHKIIMI HA bubmorexa LOK
A YHKH https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTH M 9KCTPEeMyMEI. PemeHue
3a71a4
17. HaunOonbliee 1 HAaMMEHBIIIEE 3HAYEHUS
(GyHKIMH, HETIPEPHIBHOM HA OTpE3Ke bubmmorexa LIOK
YHICHHH, bep P https://m.edsoo.ru/fac78f05
18. Haxoxnenne HanOoOIbIIEro U
HAaUMEHBIIIETO 3HAUEHUS PYHKIIMH Ha bubmorexa LHOK
https://m.edsoo.ru/fb6a8acf
OTpe3Ke
19. Pemenne 3amay Ha DKCTPEMYMEBI U
A PEMYM but6mmoreka [JOK
HanOOJIBIINE U HANMEHBIIINE 3HAYEHUS
https://m.edsoo.ru/cffcb7e5
byHKIUM
20. [IpumeHeHue Mporu3BOIHOM 1Tt
OTIpe/ICIICHUs] CKOPOCTH U YCKOPCHHUS Bubmorexa [IOK
npoiiecca, 3aJJaHHOro (OpMYIIOi UK https://m.eds00.ru/d9469916
rpaduxkom
21.

IIprmeHeHre nponu3BOIHOMN ISt
ONpeAeIeHUs CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJaHHOT0 (OPMYIIOH UITH
rpaguKoM

bubmuorexa [IOK
https://m.edsoo.ru/ad15000e
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22.

[IpumeHeHue npou3BOIHOM MTPU
PELICHUH 3a]1a4 Ha ONTUMHU3AIUIO

bubnnorexa [JOK
https://m.edsoo.ru/86adcbfd

KOOPJAMHATHOM IJIOCKOCTH,

23. ITpumeHeHnune por3BOIHON TTpU
peIIeHnH 3a]1a4 SKOHOMUYECKOTO
COLepIKAHMS bu6morexa LIOK
https://m.eds00.ru/13205d80
24. K 6ota Ne 1 o Teme
'TCI)H(T)II/)I:;I(I)) HI?ZSIPE}IOITI?/ICIZCHEG - bubmorexa [IOK
P . P https://m.edsoo.ru/f8ed5f99
IPOM3BOTHOM
o5 [TonsiTue nepBooOpazHoit bubmmoreka [IOK
' https://m.edsoo.ru/d777edf8
26 [TepBoobOpazubie bubnuoreka [LIOK
' AIIEMEHTApHBIX (PYHKIUN https://m.eds00.ru/30c3697b
97 [TpaBuita HaXOXIEHUA bubnuoreka [LIOK
' TIEPBOOOPA3ZHBIX https:/m.eds00.ru/391272c9
08 [TonsiTHe onpenenéHHOro HHTErpana bubnuoreka [LIOK
' https://m.edso0.ru/d359fb5f
['eomerpuueckuii u puznueckuit bubnnorexa [IOK
29. R
CMBICJI OIPEAEIEHHOTO UHTETpaja https://m.edsoo.ru/07eb464b
30 Brruncnenue onpenenéHHOro bu6mmoreka [IOK
' uHTerpana 1o gpopmyse Herorona — https://m.edsoo.ru/b9b225¢3
JleitOauma
31 [Tnomaae KpUBOIUHEHHOMN Tpanennu bu6nunorexa [IOK
' https://m.edso0.ru/b800deb4
39 Beruucnenue miomaaei miockux bubmuoteka [IOK
' buryp ¢ noMouIbIo onpeAenEHHOro https://m.edsoo.ru/f5eed075
WHTETpaa
33 Brruncnenne miontanei gpuryp Ha bu6mmoreka [IOK

https://m.edsoo.ru/41da431a
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OTpaHUYEHHBIX TpadukamMu GyHKIUH

. bu6mmoteka [IOK
34. [Tonsitue norapudma. JlecaTHIHBIN httos://m.edsoo.ru/363230d4
jorapupm
35 Harypanbnslii torapudm. Hucio e bubnnoreka [IOK
' https://m.edsoo.ru/lea72162
36 CsoiicTBa norapuMoB bubnnoreka [IOK
' https://m.edsoo.ru/da48154c
[TpumeneHue cBOMCTB norapudma s bubmmoreka [IOK
37.
BBIYMCJICHHS] 3HAYEHUS BBIPAKCHUS https://m.edsoo.ru/4beffO3b
38 [IpumeHeHne CBOMCTB Jorapudma Jiis bubmmoreka [JOK
' peoOpa3oBaHus BEIPAXKEHUI, https://m.edsoo.ru/fe189f2d
COJIepKAIINX JIOTapH (MBI
39 [TpeoOpa3oBanue BbIpAXKEHUH, bubnuoreka [LIOK
' coJiepKalUX Jorapu(pmbl https://m.edsoo.ru/fadb8aa5
40 Jlorapudgmuueckast yHKIus, e bubnnorexa [IOK
' CBOMCTBa M rpaduk https://m.edso0.ru/3034724e
a1 [Ipocreiimue norapudmuueckue bubnuoreka [LIOK
' ypaBHEHHS https://m.edso00.ru/712ac2d9
42 MeTtoibl penieHns NpoCcTENIINX bubmuotexa [LIOK
' norapu()MUUECKUX YPaBHEHHUI https://m.edso00.ru/9e3f4bc9
[Ipocreiimue norapugmuyueckue bu6mmoreka [IOK
43.
HEpaBEHCTBA https://m.edsoo.ru/15bclcfb
44 Merozp! pereHus IpOCTEUIINX bu6mmoreka [IOK
' Jorapu(pMUUECKUX HEPABEHCTB https://m.edsoo.ru/d68bbe9d
45. [IpumeneHnne CBOMCTB U rpaduka bubnuoteka
norapuMuIecKor PyHKITUN TTPU HOKhttps://m.edsoo.ru/9d10
pELICHUH YPaBHEHUN M HEPABEHCTB 2051
46 DyHKIUA y = sin X, €€ CBOWCTBA U bubnmoreka [IOK

rpaduk. OyHKIMS y = €OS X, €€
CBO¥iCTBa U rpaduK

https://m.edsoo.ru/beeff646
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OyHKuua y = tg X, €€ CBOMCTBA U

bu6mmoteka [IOK

ik rpadux. OyHKIUA y = ctg X, e https://m.edsoo.ru/d2e4601b
CBOICTBA U Trpaduk

18, [IpeobpazoBanue rpadukoB bu6mmoteka [LIOK
TPUTOHOMETPUUECKUX (PYHKIIHI https://m.edsoo.ru/ba9da96d

49 TpUroHoMeTpUIECKOE HEPABEHCTBO bubnuorexa [IOK

' BUJIa Sin X >a(sinx<a)u https://m.edsoo.ru/24ab3c53

COOTBETCTBYIOILIME HECTPOTHE
HEPAaBEHCTBA

50 Tpuronomerpudeckoe bubmmoreka [IOK

' HEpPaBEHCTBO BH/IA COS X > a https://m.edsoo.ru/5272bh9al

(cos x < a) ¥ COOTBETCTBYIOIIINE
HECTPOTHE HEPABEHCTBA

51 Tpuronomerpuueckoe bu6mmoteka LIOK
HEpaBEHCTBO BUjA tg X > a (tg X https://m.edso0.ru/0c837397
< a) ¥ COOTBETCTBYIOIIINE
HECTPOTHE€ HEPABEHCTBA
TpuroHomeTpudeckoe bubnnorexa [IOK

52.
HEpaBEHCTBO BUJa ctg X > a (ctg https://m.edsoo.ru/e6e1901f
X < a) ¥ COOTBETCTBYIOIIUE
HECTPOTHE HEPABEHCTBA
Peuienne TpuroHOMETpUYECKUX bu6mmoreka [IOK

53.
HEPaBEHCTB, CBOJALINXCS K https://m.edso0.ru/0f903c75
MIPOCTENILIUM

54, KonTtponpHas padora Ne 2 o Teme
"Jlorapupmuueckas ¢yHKIHUS.
A —— BuGnuorera [IOK
(YHKIIMH | MX TpadHKI. https://m.edso0.ru/10130727
Tpuronomerpuyeckre HepaBeHCTBA"

55, Crenens ¢ palmoHaIbHBIM bu6nuoreka LIOK

ImoxKasarcJjicM

https://m.edsoo.ru/a52939b3
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56 CBolicTBa CTENEHU C PALIMOHAIBHBIM bu6mmoteka LIOK
MIOKa3aTeseM https://m.edsoo.ru/ff601408
. bu6mmoteka [IOK
S7. [IpuMeHeHne CBOWCTB CTETICHH C
PAIHOHATHHBIM TTOKA3ATECM MPH https://m.edsoo0.ru/3d87e248
BBIYMCIICHUM 3HAYCHUH BBIPAKEHUN
58, IIpeoOpa3zoBanue BhIpaKEHUH, bubnuorexa [IOK
COZIEpKaLINX CTCIICHU € PallHOHAJIBHBIM https://m.edsoo.ru/343c6b64
noKazaresiaeM
50, TO)KI[GCTBGUHHBIG npeoOpa3oBaHUs bubnnorexa [JOK
BBIPAXCHUH, COACPIKALLNX CTCIICHU C https://m.edsoo.ru/4064d354
palMoHaIFHBIM TIOKA3aTeNeM
60 [Toka3zarenbHas (pyHKUIMSA, €€ CBOWCTBA U bu6mmoteka LIOK
' rpaduk https://m.edso0.ru/be76320c
61 [Ipocreiimme moka3aTeabHbIC bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/3d408009
62. MeTtoabl pelieHns moKa3aTeabHbIX bu6nmmotexka [IOK
ypaBHEHUU https://m.edsoo.ru/bd5ffOec
63. IIpocreiilne nokasarenbHbIe bubnnorexa [IOK
HEpPABEHCTBA https://m.edsoo.ru/cebf10c6
64, Mertonb! peleHns NPOCTEHIINX bubnnorexa [IOK
MOKa3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/536de727
65 [IpumeneHnue cBOMCTB U rpaduka bubnuoteka [IOK
' TIOKA3aTeNbHOM (YHKIMU [IPH https://m.eds00.ru/85bc8132
pelIeHNH ypaBHEHUH 1 HEPABEHCTB
66. Kontponbnas padora Ne 1 mo Teme
"CTeneHb ¢ palMOHaIbHBIM
nokasaresneM. [loka3arenbHas QyHKIHS. Bubmmorexa IIOK
[ToxazarenbHblEe YpaBHEHUS U https://m.edsoo.ru/58e8e2f2
HepaBeHcTBa"
67. CucTemMbl TMHEHHBIX YpaBHEHUN bubmorexa [TOK

https://m.edsoo.ru/b648235a
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bubnnorexa [JOK

68. M i
CTOB] PEITICHIA CHCTEM JHHEHHbIX https://m.eds00.ru/5ab83864
ypaBHEHUU
69. Pemenue cucreM TMHEHHBIX YpaBHEHUI
bubnnorexa [JOK
https://m.edsoo.ru/a4d65ee5
70. Pemenne nmpukiaaHbIx 3a7a4 ¢
[IOMOILBIO CUCTEMBI JJMHEHHBIX bu6nuorexa LHOK
ypaBHEHUH https://m.edsoo.ru/aa5962el
71. CucreMbl U COBOKYITHOCTU ypaBHEHUH U
HEPaBEHCTB. METO/IbI PEIICHUS CUCTEM U] Bubmiorexa [OK
COBOKYIHOCTEH PALMOHAIILHBIX https://m.edso0.ru/48190472
YpaBHEHUI U HEPABEHCTB
72. CucreMbl UppallOHAIbHBIX YPaBHEHUH U
HCpaBCHCTB bubmuorexa [JOK
https://m.edsoo.ru/2dbd3859
73. CucreMbl NOKa3aTENbHBIX YpPaBHEHHM U
HCpaBCHCTB bubnuorexa [JOK
https://m.edsoo.ru/7ab8d17e
74. CucreMsl Jorapu@MUUECKUX ypaBHEHU
1 HCpaBCHCTB bu6muoreka [IOK
https://m.edsoo.ru/81cccfe9
75 CucTtemMbl TPUTOHOMETPUUECKUX bubnuoteka [IOK
' ypaBHEHUI U HEPABEHCTB https://m.eds00.ru/039949bf
76 Hcnons3oBanue rpadgukoB GyHKIHUN bu6mumoteka [LIOK

JUISL peIlIeHUs] ypaBHEHUHN U CUCTEM

https://m.edsoo.ru/a7d95f79
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77.

[IpumeHeHne ypaBHEHUI, HEPABEHCTB U
UX CUCTEM K PEILICHHUIO 3a7a4

bu6mmoteka [IOK
https://m.edsoo.ru/ca878deb

78. Kontponbnas padora Ne 4 o teme
"Uuterpan u ero npuMeneHust. CHCTEMBI Bubnmorexa IOK
ypaBHEeHUI" https://m.edso0.ru/471c735b
79. MHosxecTBa HATYpaJbHBIX U IENbIX Bbubianoreka
4yHrcen IOKhttps://m.edsoo.ru/3ceel
327
80. [Ipu3Haky nenMMOCTH LEIbIX YUCEI bubnuorexa LIOK
https://m.edsoo.ru/a35a131d
81 CBolicTBa ACIMMOCTH LEJBIX YUCEI bu6mmoteka I[IOK
https://m.edsoo.ru/ef10c4f9
82. [TpuMeHeHne MPU3HAKOB ACITUMOCTH bubmorera HOK
o T —— https://m.edso0.ru/51696a67
83. [IpumeHeHne CBONCTB IEITMMOCTH IEJTBIX bubmorexa LHOK
uHCesT TIPH PENICHHH 33724 https://m.edsoo.ru/fab81c0e
84. Pemenune npakTuueckux 3ajay Ha bubnmorexa [IOK
CBOICTBA U NMPU3HAKHU JETUMOCTH LEJIBIX hitps://m.edso0.ru/ef2c6e43
U HATYPAITbHBIX YHCET
85, [ToBTOpenue. Beruncnenue 3HaueHUI bubnuorexa [IOK
BBIPXEHHH, COIepKaIUX TPOOHBIE https://m.edsoo.ru/0312cf8c
YHCIIa, HATYPAJTbHBIC U TEITbIC CTETICHU
qHUCeN
[ToBTOpenue. Boruncnenue 3HaueHui bubmuoreka [LIOK
86.
UppalOHAIBHBIX U https://m.edsoo.ru/247d2fe7
TPUTOHOMETPUYECKUX BBIPAKCHUHN
87 [ToBTOpeHue. Pemenne TeKCTOBBIX bubmuotexa [LIOK

3a/1a4 Ha JpoOH, TPOLIEHTHI,

https://m.edsoo.ru/e8b87729
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OTHOIICHUA

[ToBTOpenue. Pemenue

bu6mmoteka [IOK

88. MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4 C https://m.edsoo.ru/1bf2fb98
IIPUMEHEHHUEM CBOMCTB JIETMMOCTH
80, HroroBast koHTpoIbHAs paboTa bubmmoreka [IOK
https://m.edsoo.ru/9c44c6ea
9. HToroBast KOHTpoJIbHAs paboTa bubnuorexa [LIOK
https://m.edsoo.ru/337aad59
91 [ToBTOpenue. DneMeHTapHbIe GYHKIINH, bu6mmoteka [LIOK
rpaduku QyHKIHIA, YTEHHE CBOMCTB https://m.edsoo.ru/a86014el
¢GyHKIMI Ha rpaduke
9. IToBTOpeHue. [IeiCcTBUTENBHBIE YHCIA, bubnuorexa LIOK
CpaBHEHUE JCHCTBUTEIIBHBIX YUCEI Ha https://m.edsoo.ru/5c45a60a
KOOPJMHATHOU IIPSAMOM U C IIOMOILIBIO
CBOMCTB PyHKIMI
93. [ToBTOpenwue. JIMHEHHBIC YpaBHEHHS U https://m.edsoo.ru/19304aba
HepaBeHCTBA. CUCTEMBI IMHEWHBIX
ypaBHeHU. CHCTEMBI TMHEHHBIX
HEpaBEeHCTB. Anredpanyeckue u
rpadu4ecKre MEeTO bl peIeHHs.
Penrenue TekCcTOBEIX 3amad
94, [ToBropenue. KBagpaTHsie u JpoOHO- bu6mmoreka [IOK
palMOHAJIbHBIE YPABHEHUS U CUCTEMBI C https://m.edsoo.ru/c3d4b282
HUMHU, Tpa@uuecKue U anredpanveckue
METO/Ibl PEILICHUS
95. [ToBTOpenue. Pemenne TeKCTOBBIX 3aa4
C TIOMOIIBIO KBAJIPATHBIX U APOOHO- bubanorexa [IOK
pAaIOHATBHBIX YPABHEHHN 1 UX CHCTEM https://m.edso0.ru/a20b8a4c
96.

IToBTopenue. IIpocreitmme
HoKa3aTesbHbIC U JJorapudMuieckue
ypaBHEHHS, TpapUUECcKue U

but6mmoreka [JOK
https://m.edsoo.ru/a012476d
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aﬂFe6paI/I‘l€CKI/IC MCTOJBI pCHICHUA

97 IToBTOpenue. Tpuronomerpuueckue 1 bubnnoreka [IOK
' ypaBHEHUs, Tpaduueckue u https://m.edso0.ru/d620c191
anreOpanyecKre METObl PEHICHUs
98 [ToBTOpenue. KBagparusie 1 bubmmoreka [IOK
' HEpaBEHCTBA, rpa)UuecKue U https://m.eds00.ru/7017196f
anredpandeckue MeTObl PEeIIeHUs
bubnuoreka [JOK
. I1 ! 1
99 OBTOPCIHE. LIOKASATCIBHDIC https://m.edso0.ru/513c9889
HEpaBEHCTBA, rpapuUeCcKue u
anredpandeckue MeTObl PEeIIeHUs
bubnnorexa [JOK
100. I1 I 1
osTopenne. Jlorapugmricckie https://m.edso0.ru/2276973
HEPaBEeHCTBA, TpaduyecKre u
anredpanvyeckue METO bl PEeLIeHHs
101. [ToBTOpenue. [IpousBonHas,
MPUMEHEHHE TPOU3BOTHON TIPU BuGmnorexa [IOK
1
PCLICHHH 3a/1at https://m.edsoo.ru/3330f7ef
102. O06006111IEH1E, CUCTEMATH3allUs 3HAHUI
1 but6mmoreka [JOK
https://m.edsoo.ru/cead345e
OBILIEE KOJIMYECTBO HACOB 10 102

[TPOT'PAMME
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MPOBEPSIEMBIE TPEEOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBLHOM [TIPOT'PAMMOBI

11 KJIACC
Kon IIpoBepsiemble MpeAMeTHbIE Pe3YJbTATHI 0CBOEHHUSI OCHOBHOM
NPOBepPsIeMOro o0pa3oBaTe/IbHON MPOrpaMMBbl Cpe/IHero 001mero odpa3oBaHus
pe3yJbTaTa
1 Yucna u BIYUCIIEHUS
OnepupoBarh NMOHATUAMH: HaTypalbHOE, LIEJI0€ YHUCIIO; MCIIOJIb30BaTh
11 NPU3HAKM JETUMOCTH LEJbIX YHCEJN, Pa3JIoKEHHE 4YHCia Ha MPOCThIE
MHOKUTEJH JUIsl pEILICHUs 3a/1a4
1.2 OnepupoBarh NOHITUEM: CTETIEHD C PALlMOHAJILHBIM IIOKa3aTeleM
13 OnepupoBaTh  MOHATHAMHU:  JorapudM  Uucia, JECATHYHBIE U
' HaTypaJibHbIE JIOrapu(pMbI
2 VYpaBHEHMS U HEPABEHCTBA
[IpumeHATh CBOWCTBAa cCTEMEeHU Ml MpeoOpa3oBaHUs BBIPAKEHUH,
2.1 OIIEpUPOBATh MOHATUSMHU: IOKa3aTeIbHOE YPAaBHEHHUE U HEPaBEHCTBO;
peliaTh OCHOBHBIE THIIBI IOKAa3aTEeNIbHBIX YPAaBHEHUN U HEPABEHCTB
BoinonHATe npeoOpa3zoBaHUs BBIPAKEHUH, COAEpX AIIUX Jiorapu(Msl;
2.2 ONIepUPOBATh MOHATUSAMU: JIOTApU(PMUIECKOE YPAaBHEHNE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOTapU(PMUUECKUX YPaBHEHUIN U HEPABEHCTB
2.3 HaxoauTs pemienus npocTelmx TPUroOHOMETPUYECKIUX HEPABEHCTB
OnepupoBaTb TMOHATHSAMM: CHCTEMA JIMHEHHBIX YypaBHEHMH U €€
2.4 pelleHre; UCMOIb30BaTh CUCTEMY JIMHEWHBIX YpaBHEHUMN AJIsl pelIeHUs
MPaKTUYECKUX 3a/1au
”c Haxomute  pemeHuss OpOCTEMIIMX  CUCTEM M COBOKYITHOCTEM
' paloHaIbHBIX YPABHEHUI U HEPABEHCTB
MopenupoBaTh peajbHbIE CUTYaIlMM Ha SI3bIKE alreOpbl, COCTaBIATH
26 BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI IO YCJIOBHIO 33JauH,
' HCCIIEI0BaTh IIOCTPOEHHBIE MOJEIM C MCIOJIb30BAaHUEM armapara
anreOpbl
3 Oyukiun u rpadukn
OnepupoBaTh MOHATUSAMHU: TNepuoanyeckas (QYHKIUSA, TPOMEXYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMa (DYHKIMH, HauOoJblIee U

HanMCHBIICC 3HAYCHUA q)YHKHI/II/I Ha MMPOMEKYTKE, UCITOJIB30BATh UX IJIA

nccnenoBaHus PyHKIMH, 3aJaHHON rpaguKom




OnepupoBaTh NOHATUAMU: TpaQHUKH MOKa3aTeIbHOM, JIorapuPMUIECKON U

3.2 TPUTOHOMETpUUECKUX (GYHKIMI; H300paxaTb UX HAa KOOPAUHATHOM
TUIOCKOCTH U MCIIOIB30BATh JJISl PELICHUS] YPaBHEHUH U HEPABEHCTB
N300pakath Ha KOOPIMHATHOM IUIOCKOCTH TpadUKH  JIMHEWHBIX
3.3 YpaBHEHHH M HCIOJIB30BaTh UX JJS PELICHUS CHUCTEMBl JMHEWHBIX
YpaBHEHUN
34 Wcnonb3oBate Tpaduku (QYHKIUH UIsI UCCICTOBAHHS IPOILIECCOB U
' 3aBUCUMOCTEH U3 APYrUX YYEOHBIX JUCIUTLTHH
4 Hauana maremarnueckoro ananusa
OnepupoBaTh TOHATHUAMH: HENpPEpbIBHAA  (QYHKIMS, POM3BOIHAS
4.1 (GYHKIUM; WCHONB30BaTh TeOMETPUYECKUH H  (pu3ndeckuii  CcMBICT
IIPOU3BOHOM JIJIsl PELICHHUS 3a1a4
42 Haxomute  mpoW3BOAHBIE  3JEMEHTAPHBIX  (DYHKIMH,  BBIYUCIATH
' IIPOU3BO/IHBIE CYMMBI, IPOU3BEJICHUS, YACTHOTO (DyHKLIUH
Hcnonp30BaTe  NPOM3BOAHYIO  JUISl  WCCIEIOBaHUS  (QYHKIMH Ha
4.3 MOHOTOHHOCTB M SKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIECIOBAHUS K
MOCTPOEHUIO rpahuKOB
4l Hcnonp30BaTh MPOM3BOAHYIO IS HAXOXKICHHUS HAWITYYIIETO PEIICHHsS B
' MPUKIIQJHBIX, B TOM YUCIIE COIMATbHO-IPKOHOMHYECKHX, 3a/1adax
45 OmnepupoBaTh TOHATUSIMH: TIEpBOOOpa3Hasi M WHTETpaji; IOHUMATh
' reOMEeTpUUECKUi U PU3NUECKUI CMBICT HHTErpaia
46 Haxomute nepBooOpa3Hble  3lIEMEHTApHBIX  (YHKLIMN, BBIYUCIATH
' unTerpain no gopmysne Hototona — JleitOnuma
47 Pemrate mpukiagHbe 3a1a4M, B TOM YHCJIE CONUATBHO-IKOHOMUYECKOTO

U (pu3nUecKoro xapakrepa, CpecTBaMU MaTEMaTHYECKOrO aHaIN3a




IPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

11 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT COIePKAHMS
1 Yucna u BIYMCICHUS
11 Harypanbnslie u nenslie yncna. [IpusHaku 1eIMMOCTH LIEIIBIX YUCEI
1.2 CrerneHs ¢ pallMoHalIbHBIM I0Ka3aTeneM. CBOMCTBA CTENIEHU
13 Jlorapudm uncna. JlecsTHUHBIE U HATYPAJIbHBIE JTOTapU(YMBI
2 VYpaBHEHUS U HEpAaBEHCTBA
2.1 [IpeobpazoBanue BEIpaKEHUH, COEPIKAIIUX JIOTapU(HMBbI
55 [Ipeobpa3zoBanue BeIpaKeHUM, COJIEPIKAIINUX CTETICHU C PAIlMOHATILHBIM
' MoKa3aTeyeM
2.3 [TprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazarenbHbIE YpaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA
. CucreMbl JHHEWHBIX YypaBHEHHMIl. PelieHue npuUKIagHBIX 3a/7ad C IOMOIIBIO
' CHCTEMBI JINHEUHBIX YPaBHEHUI
2.7 CHcTeMbI U COBOKYITHOCTH PAIlMOHATLHBIX YPABHEHHUH 1 HEPABCHCTB
’8 [IpumMeHeHnne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKHUX 3a/1a4
' W 337124 U3 Pa3UYHBIX 00JIaCTeil HAYKU U peaIbHOM JKU3HU
3 OyHKIHMH U TpaPuKu
Oyuknus. [lepuogndeckue ¢GyHkuu. [IpoMexyTku MOHOTOHHOCTH (DYHKIIUU.
3.1 MakcuMymMbl 1 MMHMMYMBI QyHKOuH. Haubonbliee M HauMeHblee 3Ha4YE€HUE
(GYHKIINN Ha IPOMEKYTKE
3.2 TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U rpaduku
3.3 [TokazarenpHas u Jorapudmuyeckas GyHKIIUU, UX CBOHCTBA U TpaduKu
34 Hcnonp3zoBanue rpadukoB GyHKINNA TSl pEIICHUs] YPABHEHUH U TMHEHHBIX CUCTEM
Ucnonr3oBanue rpadukoB  GYHKOMHA A7 WCCIEAOBAHUS — TPOIECCOB |
35 3aBUCUMOCTEH, KOTOpBIC BO3HUKAIOT TPHU PEIICHWH 3aJad W3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEeaTbHOU KU3HU
4 Hayana marematnyeckoro aHammsa
4.1 HenpepoiBabie GpyHKIIH. MeTO MHTEPBAJIOB /IS PEIICHUSI HEPABEHCTB
4.2 [TpousBoanas pyHkuu. ['eomeTprudeckuii 1 GU3NUECKUI CMBICI POU3BOTHON
43 [IpousBoaHbie 3neMeHTapHBIX (GYHKIUNA. DOpPMyNbl HAXOXKACHUS TMPOU3BOTHOM

CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIIMI




[IpumeHnenne TPOU3BOAHOW K HCCIEAOBaHUIO (YHKIMH Ha MOHOTOHHOCTH M
4.4 9KCTpeMyMbl. Haxoxenue HanOObIIEro 1 HaMMEHbBILIETO0 3HA4YeHUs (DYHKIMHM Ha

OTPE3KE

HpI/IMeHCHI/Ie HpOHSBO,Z[HOﬁ JJI1 HAaXO0XKXACHWA HANTTYYIICTO PCIICHUA B IIPHUKJIAIHBIX

4.5 3ajadax, I ONpEACNIeHHs CKOpPOCTH IIpolecca, 3aJaHHOro QopMmynoil wim
rpaduxom
4.6 [TepBooOpaznas. Tabnwuiia mepBooOpa3HbIX

47 WHTerpai, ero reoMeTpuyYecKuii 1 GU3MUECKU CMBICI. BhIyucienre naTerpaia mo

dbopmyne Hrerotona — Jleiioauia

ITPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOI OBPA3OBATEJBLHOM
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon IIpoBepsiemble TpeGOBaHNs K IPeAMETHBIM Pe3yJ1bTATAM OCBOCHHSA
MpoBePSIeMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHEro 0011ero
TpeOoBaHuUsA o0pa3oBaHust

Bnagenne merogamu J0Ka3aTeNbCTB, ajlrOpUTMaMHU pelIeHUs 3ajady;
yMeHue (HopMynupoBaThb W ONEpUPOBATh MOHATHSMH: OIpeeNIeHue,
aKCUoMa, Teopema, CIEICTBUE, CBOICTBO, IPU3HAK, JOKA3aTElbCTBO,
paBHOCHIIbHBIE (DOPMYIHPOBKHU; IPUMEHATh UX; YMEHUE (POPMYJINPOBATH
oOpaTHO€ U NPOTHUBOIIOJIOKHOE YTBEPXKACHHUE, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BATh METOJ MAaTeMaTU4eCKOW WHAYKIINH;
MPOBOAUTH JIOKa3aTeJbHbIE pPACCYXACHUS TpU pEIIeHUH 3ajad,
1 OLICHMBATh  JIOTUYECKYIO  IPaBWIBHOCTb  PACCYKIEHUH; yMEHHE
ONEpUPOBATh MOHATUSMHU: MHOXECTBO, IOJAMHOXECTBO, ONEPALUU Haj
MHO)KECTBAMHU; YMEHHME MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JJis OUCaHUs peajlbHBIX MPOLECCOB U ABJICHUHN U MPU PELICHUH
3aja4, B TOM YUCJIE U3 APYTHX YUeOHBIX IPEIMETOB; YMEHHE OIIEpUPOBAThH
MOHATUSIMU: Tpad, CBSA3HBIN rpad, AepeBo, LUKI, Tpad Ha IUIOCKOCTH;
yMEHHE 3aJaBaTb M OIHKCBHIBaTh TIpadbl Pa3TUUYHBIMU

croco0amu; UCTIONIb30BaTh rpadbl MpU PeLIeHNH 3a1a4




YMeHue omnepupoBaTh MOHATUSMHU: HATypajlbHOE YHUCIO, LEI0E YHUCIIO,
CTEIEHb C LIEJIbIM [10Ka3aTeNIeM, KOPEHb HaTypaJIbHOM CTENIEHU, CTEIIEHD C
paloOHaIbHBIM I1OKA3aTeJIeM, CTEIIeHb C ACHCTBUTEIbHBIM ITOKa3aTelNeM,
JorapugM Yucia, CUHYC, KOCHHYC W TaHIEHC IMPOU3BOJILHOTO YHUCIIA,
OCTaTOK IO MOJIYJIO, PallMOHAIbHOE YHCIIO, HpPpalMOHAIbHOE YHCIIO,
MHO>KECTBAa HATypalbHbIX, ILE€JIbIX, PallMOHAIbHbBIX, JEHCTBUTEIBHBIX
Yycell; yMEHHE HCIOJIb30BaTh MPU3HAKU JIETMMOCTH, HaWMEHBUINHA
OOIIMI IeNUTeNh U HauMEHbIIee o011ee KpaTHoe, anroputM EBkinna npu
pEILICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MMO3ULIMOHHBIMUA CHCTEMaMH
CUMCIICHMS;  YMEHHUE  BBIINOJHATH  BBIYMCICHHE  3HAYEHUH U
npeoOpa3oBaHUs  BBIPAKEHUH CO  CTENEHSMH U Jiorapudpmami,
npeoOpa3oBaHusi  JAPOOHO-PAIIMOHANBHBIX  BBIPAKCHHIA; YMCHHE
OTIEpUPOBATH MOHATHIMH: MOCIEI0BATEIbHOCTD,

apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccus,

OCCKOHEYHO YOBIBAOIIIAs TEOMETPUUICCKAs POTPECCUST; YMEHUE 3a/1aBaTh
MOCJICIOBATEIBHOCTH, B TOM YHCIIC C MIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMCHI/IG OHGPI/IpOBaTI) IIOHATHUAMHU. KOMIIJIICKCHOC YHMCIIO, COHpSDKéHHI)IG
KOMILUICKCHBIC YMCJIa, MOIYJIb H apTyMEHT KOMIUIEKCHOTO 4Hcia, popma
3aIIUCU KOMIIJICKCHBIX YHCECII (FGOMeTpI/IquKaSI, TpI/Il"OHOMeTpI/I‘IeCKaH nu
anrebpauveckas); yMeTb MPOU3BOAUTH apuUPMETHUECKUE IEHCTBUS C
KOMIIJICKCHBIMHU qucJjiaMu, HpI/IBOJII/ITI) HpI/IMCpBI HNCITOJIBb30BaHUS
KOMIUIEKCHBIX YHCEIl; ONIEPUPOBATh MOHATUAMU:  MaTpuiia 2X2
3x3, ompenenuTenb  MaTPHIIBI,

FGOMeTpI/ILICCKI/Iﬁ CMBICJI OIIPEACIIUTEIIA

YMeHHne onepupoBaTh MNOHATHAMU: PALMOHAIBHBIE, HWPPALMOHAIIBHEIE,
MOKa3aTeabHble, CTENEHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPHUUECKHE
YpaBHEHUST M HEPAaBEHCTBA, HMX CHUCTEMBI; YMEHHE OIIEpUPOBATh
MOHATHUSIMU: TOXKIECTBO, TOXJECTBEHHOE NpeolOpa3zoBaHHe, ypaBHEHHE,
HEpPABEHCTBO, CUCTEMa YPABHEHUNM U HEPABEHCTB, PaBHOCUJIBLHOCTH
YpPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME peIlaTb YypPaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOIUBI) PA3IUYHBIX INPUEMOB; pPEIIATH
YpPaBHEHHs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpPOM; HPHUMEHSThH
YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JUIS PELICHUS MAaTeMaTUYECKUX

3a/1a4 1 337249 U3 pa3InuHbIX 00J1acTel HAYKU U peaTbHOMN )KU3HU




YMeHue onepupoBaTh MOHATHAMM: (QYHKIWSA, YETHOCTh (DYHKIUH,
NePUOANYHOCTh (DYHKUIUH, OTPAHUYECHHOCTh (YHKIMH, MOHOTOHHOCTb
¢GbyHKIMH, SKCTpeMyM (YHKIHMU, HanOOJbIIee U HAaMMEHBIIIee 3HAYCHUS
GYHKIIMM Ha IPOMEXYTKE, HEeNpepbIBHAS (HYHKIHS, aCHMIITOTHI Ipaduka
¢GbyHKIMHU, TIepBas ¥ BTOpas MPOU3BOAHAS (YHKIWH, TEOMETPUUYECKHIA U
¢bu3nuecKkuii CMBICT TPOM3BOAHOM, MEpBOOOpa3Has, ONpEACIEHHBIH
MHTETpaj; YMEHHE HaXOJWUTh aCUMMOTOTHI rpaduka (yHKLIHU; yMEHHE
BBIYHCIIATH  TPOU3BOJHBIE CYMMBI, IPOM3BEACHHS, YaCTHOTO W
KOMIO3ULMHU (YHKUIWH, HAXOJUTHh YpaBHEHHE KacaTelIbHOW K rpaduky
(GYHKIMM; yMEHHE HaXOJUTh MPOHM3BOAHBIC AJIEMEHTAPHBIX (DYHKLWI;
YMEHHUE WCIIONb30BaTh MPOU3BOAHYIO JUISl HCCIENOBaHHUA (DYHKIHH,
HAXOMUTh HAWOONbIIME M HAaUMEHBIINE 3HAYCHUS (QYHKIHHA; CTPOUTH
rpadMKd MHOTOWICHOB C MCIOJB30BAHMEM ammapaTa MaTeMaTHYECKOTO
aHaIM3a; TMPHUMEHSTh MPOM3BOJAHYIO IS HAaXOXKICHHUS HAMIY4IIero

PCUICHUA B IIPUKIAAHBIX, B TOM YHCJIC COLHUAIbHO-3KOHOMHYCCKHUX H

(bu3nUecKrx 3a7a4ax; HaXOAUTh ILIOMAAN U 00BEMBI (PUTYP C TIOMOIIBIO
WHTETpaIa; MPUBOIUTH MPUMEPHl MAaTEeMaTHICCKOTO MOJCITUPOBAHUS C

oMOIIbI0 Au(epeHnrnanbHbIX YpaBHEHUIH

YMeHnue onepupoBath NOHATUAMU: rpaduk GyHKIIUU, 0OpaTHAst QYHKIIHS,
KoMNo3uLusl (yHKUMH, JUHEHHas (QyHKIMS, KBaapaTudyHas (QyHKIHS,
panuoHanbHas (yHKUUS, cTeNeHHas (QYHKIHS, TPUTOHOMETPUYECKUE
¢byHKIMH, 0OpaTHbIE TPUTOHOMETpUYECKHE (PYHKIUH, MOKa3aTeNbHas U
jorapu@muueckas (QyHKUHUH; yYMEHHE CTPOUTh TIpaUKu H3y4EHHBIX
GyHKUMH,  BBINOMHATH  NpeoOpa3zoBaHus  TrpaduKoB  (QYHKIUIA,
HCIOJIb30BaTh TpaUKK sl U3yYEHHs MPOIIECCOB U 3aBUCHMOCTEN, IIPH
peleHny 3ajjad U3 JPYruxX ydyeOHBIX MPEeAMETOB U 3a/lad U3 pealbHOM
KU3HU; BbIpaXaTb (GOpMyJaMU 3aBHUCHUMOCTH MEXKIy BEIUYHMHAMU;
UCIOJIb30BATh CBOMCTBA M TpapuKi GYHKIMNA JUIs pelIeHHs] ypaBHEHUH,
HEpaBEHCTB U 3a/lay C MapaMeTpaMu; U300pakaTh Ha  KOOPAMHATHOM
IUIOCKOCTH MHOJKECTBA PEIIEHUN  ypaBHEHM,

HCEPABCHCTB U UX CUCTEM




YMeHue pemrath TEKCTOBBIE 33Ja4yd pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, JOJM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJOTH, 3aJja4i U3 00JIACTH YNPABICHUS JIUYHBIMU U CEMENHBIMU
(ruHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M HX
CUCTEMBI IIO YCJIOBUIO 3a/1ayd, MCCIEAO0BATh IOJIyUYEHHOE PpELICHUE U
OLICHUBATh MPABJONOAOOHOCTh PE3YAbTATOB;, yMEHHE MOJAEIUPOBATH
peaJIbHbIE CUTYallMM Ha SI3bIKE MATEMaTHKHU; COCTaBIATH BbIPAXKEHUS,
YpaBHEHUs1, HEPABEHCTBA U X CUCTEMBI I10 YCIOBHUIO 33/1a4U, UCCIIEI0BATh
IIOCTPOCHHBIE MOJEJIM C HCIOJIb30BAHWEM ammapara

anreOppl, THTEPIPETUPOBATD [TOJIYYEHHBIN pe3yIbTarT

YMeHue onepupoBath MOHATHAMU: cpeiHee apudmeTuyeckoe, Meanana,
HauOOJIbIIICe M HAUMEHBIIICE 3HAYCHHUS, pa3Max, TUCIIEPCHUs, CTaHIAPTHOES
OTKJIOHEHUE YUCIIOBOIO HA0Opa; YMEHUE U3BJICKATh, HHTEPIPETHPOBATH
nH(}OpPMAIIHIO, TIPESICTABIICHHYIO B TA0JINIIAX, HA JUarpaMmax, rpadukax,
OTPaKAIOIIYIO CBOWCTBA PEAIbHBIX MPOIIECCOB M SIBIICHUIL; TIPEACTABIIST
MHQOpPMALIMIO ¢ TIOMOINBIO TaOJMII W JUarpamMm; HCCIEIO0BaTh
CTaTUCTHYECKUE JaHHBIC, B TOM 4YHCJIEC C NMPHUMEHEHHEM rpaduyecKux
METOJIOB W  JJICKTPOHHBIX CPEICTB; TrpaduuecKku

UCCIIEIOBaTh  COBMECTHBIE HAOIIOACHHUA C IOMOILBIO  JUarpamm
paccenBaHus ¥ JMHEHHON pEerpeccuun




YMeHue omnepupoBaTh MOHATHUSMH: CIyYalHBI ONBIT W ClIy4alHOE
COOBITHE, BEPOATHOCTH CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpaUYeCKUX METOI0B; NPUMEHSTH
(bOpMyIIBI CIIOKEHHS M YMHOXXEHHS BEPOSTHOCTEH, (OpMYIy MOIHOM
BepOATHOCTH, popmyny beprymnm, komOuHaTOpHBIE (GaKTHl U (HOPMYIIBL;
OLICHMBATh BEPOSITHOCTH PEAITbHBIX COOBITHI; yYMEHHE OIEpPHPOBATH
MOHATUSIMH: CIIydaiiHas BeJIMYMHA, pacCHpeiesiCHHEe BEPOSTHOCTEH,
MaTeMaTU4ecKoe OXKHJAHHWEe, IUCIIEPCUS M CTaHIAPTHOE OTKIOHEHHE
CllyyailHOH BeIMYUHBI, (YHKLIUU paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOT0, TOKA3aTEIFHOT0 M HOPMAIBHOT'O pacIIpeIe/ICHUI; yMEHHE
WCIIOJIH30BATh CBOMCTBA M3YUEHHBIX PACIIPEICIICHUH UIs PeIICHNS 3a/1ay;
3HAKOMCTBO C HOHSTHUSMH: 3aKOH OOJIBIINX YHCEIN, METOJIbI BHIOOPOYHBIX
WCCIICIOBAaHMI;, yYMEHHE TIPUBOJIUTH NPUMEPHI TPOSIBICHUS 3aKOHA
OONIBIIMX YHUCENT B NPUPOJHBIX M OOLIECTBEHHBIX SBICHUSX; YMCHHUE
OTIEpPUPOBATH TOHATHIMH: COYETAHUE, NMEPECTAHOBKA, YHCIO COYCTAaHUH,
YHUCIO  TIEPECTAHOBOK; OMHOM  HpIOTOHA; yMEHHME  NIPUMEHSTH
KOMOWHATOpHBIE (PaKThl U PACCYKACHUS IS pEIICHUs 3a7ad; OIICHUBATh
BEPOSITHOCTH ~ PEAIBHBIX  COOBITHIA; COCTaBIISITH

BEPOATHOCTHYIO MOJCIIb U HHTCPIIPETUPOBATH HOHy‘ICHHLIfI pe3yibTar

YMeHue onepupoBaTh IOHATUSAMM: TOYKA, MpsAMas, IIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA YIJIa, INIOCKUH YTOJI, ABYTPaHHBII
yroJ1, TPEXTPAHHBIN YroJl, CKPELUBAIOIIKUECS NPSAMbIE, TapaJLIEIbHOCTh U
NECPpHNCHAUKYIIAPHOCTL NPSAMBIX U HHOCKOCTefI, Yroia MExAy MpIAMbIMH,
yroa MEXKAY IMpsIMOM M IUIOCKOCTBIO, YIOJd MEXAY IUIOCKOCTAMH,
paccTositHue OT TOYKHM JO IIJIOCKOCTH, PACCTOSIHHUE MEXKIy IpPSMBIMU,
paccTosiHuE MEXAY IUIOCKOCTSAMH; YMEHUE HCIIONb30BATh IPU PELICHUU
3a1a4 U3YUCHHBIC (i)aKTI)I U TCOPEMBI IINIAHUMETPUHU, YMCHHUEC OLCHHUBATH
pa3mepbl OOBEKTOB OKPYKAIOIIETO MHpA; CTPOUTH MaTeMaTHYECKue
MOJEJIM C TOMOLIBI0 TE€OMETPUYECKUX NOHATHI H

BCJIMYHH, PCIIAaTh CBA3aHHBIC C HUMU MMPAKTHYCCKUEC 3aJa4n
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YMeHue onepupoBaTh MOHATHAMM: IUIOMIATAL (GUIYpHI, 00BEM (UTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHUK, CEYEHHME MHOTOIPaHHUKA,
KyO, mapajienenumnen, MnpusMma, Nupamuia, Qurypa ¥ IMOBEPXHOCTb

BpalleHus1, MWINHIP, KOHYC, map, cdepa, miomaas chepsl, TUIONIaIb




MOBEPXHOCTH MUPAMUJIbI, MPHU3MbI, KOHYyca, HWIMHIApa, 00bEM KyoOa,
MPSIMOYTOJIBHOTO MapajljiesienuIea, NUpaMubl, MPU3MBbL, LHUIUHAPA,
KOHYycCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEYEHMs] KOHYCAa M LIWIMHJPA,
NapajuleJIbHblE OCH WM OCHOBAHHMIO, CEUEHHE I1apa, IUIOCKOCTD,
Kacaromasics cdepbl, HWIMHApPA, KOHYCa; yYMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKa, H300pa)kaTh MHOTOTPAHHUKHU, (GUTYPBI U MOBEPXHOCTH
BpaLEHUs, UX CEYEHUS], B TOM YHCJIE€ C IIOMOMIbIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHUE MPUMEHSATh CBOMCTBA T€OMETPUUYECKUX (DUTYP, CAMOCTOSATEIHBHO
(hopMyIIHpOBAaTh ONpPEAETICHUS U3Y4aeMbIX GUTYD, BBIIBUTATh TUIIOTE3bI O
CBOWCTBaX W NPU3HAKAX T€OMETPUYECKHX (HUTYp, OOOCHOBBIBATH WIIH
ONpoBepraTb MWX; YyMEHHE MPOBOAUTH KiIacCcUPUKAUO GUryp Mo
pa3IUYHbIM TNpPU3HAKAM, BBIIOJIHATH HEOOXOIMMBIE JIOTOJHUTEIILHBIC

MOCTPOCHUSI

11

YMeHue omnepupoBaTh MOHATHSAMHU: JABW)KEHHE B IPOCTPAHCTBE,
MapajuIeNIbHBIA MTePeHOC, CUMMETpPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, TMpeoO0pa3oBaHHE MOAO0OMs, TMOAOOHBIE (GUTYPBI; YMEHHE
pacro3HaBaTh paBHbIC W MOJOOHBIC (UTYPHI, B TOM YHCIE B IPHUPOIE,
UCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T'€OMETPUYCCKHE OTHOILICHHUSI
MIPY PEIICHUH 3a/1a4; HAXOIUTh T€OMETPUYCCKIE BETMUNHBI (JITTUHA, YTOJI,
I0Ia/1b, 00bEM) TIPH PEIICHUH 33/1a4 U3 IPYTUX YUeOHBIX MIPEIMETOB U
W3 peaNbHOW XW3HU; YMEHHUE BBIYHCIISATH T'C€OMETPUUYCCKUE BEITHUMHBI
(nmuHa, yrom, MJOWAaAb, O00BEM, IUIOMIAh MOBEPXHOCTH), HCIONB3Ys
M3YYCHHBIE (DOPMYIIBI B METOJbI, B TOM YHCIIC: TUIOIIA(b TTOBEPXHOCTH
MMpaMHJIbI, IPU3MBI, KOHYCA, IUINHAPA, IUIOMAaas chepbl; 00hEM Ky0a,
MPSMOYTOJIBHOTO  IMapaJlIeNIeTIUIIe[a, MHPAMUIBI, TPU3MBbI, IIHIUHIPA,
KOHyca, IIapa; YMEHHE HaxXOJWUTh OTHOIIEHHE OOBEMOB

oJI00HBIX Uryp

12

YMmenue OIICPpHUPOBATH NMOHATUAMU: IIPAMOYTOJIbHAA CUCTCMAa KOOPAHHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAWMHATHEI BCKTOpPA, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3IOKCHHUEC BCKTOpa IO 68.31/10}/,
CKaJIApHOC IIPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJd MCKIY
BCKTOpPAaMH; YMCHHC HUCIIOJIb30BATh BeKTOpHBIﬁ u KOOp)II/IHaTHHﬁ METOA
IJig peHICHUSA TCOMETPHUUYCCKUX 3aJdad W 3aJad JpYrux y‘-Ie6HI)IX

MIPEIMETOB

13

YMmeHue BLI6I/IpaTL NOAXOMAIINM METOH A peHICHUA  3aJia4vu;




IIOHMMAaHHWEC 3HAYMMOCTHU MaTEMAaTUKKW B H3YUCHUHU MPUPOJHBIX U
OGH.IGCTBGHHBIX nmponeccoB u ﬁBHCHHfI; YMCHHUC  pacCliO3HaBaTb
IIPpOABJICHUEC 3aKOHOB MAaTEMATUKHW B HMCKYCCTBE, YMCHHUEC IIPHUBOJIHNTH

IIpUMEPBl  MATEMAaTU4YECKUX OTKPBITUM POCCHUMCKOM M  MHUPOBOH

MaTeMaTHYECKOU HAyKH




HEPEYEHDb 2JIEMEHTOB COAEPKAHUS, TIPOBEPAEMbBIX HA EI'D
1O MATEMATHUKE

IIpoBepsieMblii 31eMeHT COlePKAHMS

Kon
1 Yucna u BBIYUCIIEHUS
11 Harypanbnsle u neinsie yncina. [Ipu3sHaku 1e1MMOCTH LEIIbIX YUCEel
12 PanyonanbHble  uucna. OOBIKHOBEHHbIE U JECATUYHbIE JpOOH, IPOLEHTHI,
' OeCKOHEUYHbIE TEPHOANYECKHE IpooU
13 Apudmernueckuii KOpeHb HaTypalbHOU cTereHu. JlelcTBus ¢ apudMeTHIecKuMu
' KOPHSIMU HaTypaJlbHOW CTENEHU
14 Crenens ¢ neibM nokasateneM. CTeneHb ¢ palMoHaNbHbBIM MoKa3aTeneM. CBoHCTBa
- CTENEeHU
. CuHyc, KOCHHYC ¥ TAaHIEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. JlecaTHuHbIC H HATYpaIbHbIE JOTapU(MBI
JleficTBuTeNnbHbIE  uYucha. ApUpMETHYECKHE Omepauuu ¢ JAeHCTBUTEIbHBIMU
1.7 gyrciaamu. [IpuOmmKkEHHbIE BBIYUCICHNUS, TPaBUiIa OKPYTJICHNUS, IPUKHUIKA U OI[CHKA
pe3yibTaTa BHIYMCICHUN
18 [TpeobpazoBaHme BRIpaKEHUI
1.9 KomruiekcHsle uncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [enble u qpoOHO-palliOHANIbHBIE YPAaBHEHUS
2.2 HppanmoHaibHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHHUs
24 IToka3zaTenbHbIe U JIorapupMudyeckre ypaBHEHHS
2.5 [enble u ApoOHO-pallnOHAIbHBIE HEPABEHCTBA
2.6 HppaimonanbHble HEPAaBEHCTBA
2.7 [TokazarenbHble U JorapupMUUecKre HepaBeHCTBA
2.8 Tpuronomerpuieckre HepaBeHCTBA
29 CucTeMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHHUsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpamMu
2.11 Martpuiia cucTeMbl TMHEHHBIX ypaBHEHUH. OnpeaenuTesb MaTpULlbl
3 OyHKIIUU U TpaduKh




OyHKIUA, cnocoObl 3amanus ¢yHKiuu. ['paduk dyHkuuu. B3aumuo obOpaTHbIC

3 ¢dbynkuun. YétHpie 1 Heu€THbie QyHkuu. [leprnoanyeckue GyHKIMN
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHW QyHkuuu. Hymu ¢ysknuu.
32 IIpomMexxyTkM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIMH.
' Makcumymbl 1 MUHUMYMBl (yHKIuH. HamOonbliee u HauMmeHblliee 3HAYCHUE
(GYyHKLIMN Ha IPOMEXYTKE
23 CreneHHass (yHKUUS C HaTypaJbHbIM M IeJbIM IOKa3areneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS N-0i cTeneHu
3.4 Tpuronomerpuueckre GpyHKIIUN, UX CBOWCTBA U TPadUKH
3.5 [Toka3zarenpHast u morapupmMudecKas QyHKINHU, UX CBOWCTBA U Tpaduku
36 Touku paspeiBa. Acumnrotel rpaduxoB  QyHkmmid. CBoiicTBa  (QYHKIHH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS 110CIIE0BATEIbHOCTEH
3.8 Apudmernuaeckas u reomerpuyeckas nmporpeccun. opmysa CI0KHBIX POLEHTOB
4 Hauana maremaTrueckoro aHaausa
4.1 [IpousBonnas pynkuuu. [Ipon3BogHbIe 37IeMEHTAPHBIX (PYHKIUH
[IpuMeHeHHe NPOU3BOJHOM K HCCIEIOBaHMIO (YHKIMH Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxaeHue HanOObIIEro U HAUMEHBIEro 3HaYeHUs (YHKLIUHU Ha
OTpE3KE
4.3 ITepBooGpaznas. MuTerpan
) MHosxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepaluu HaJl MHOKecTBaMu. [luarpammsl Oiinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnwucarenpHas CTAaTUCTHKA
6.2 BeposTHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ TIIOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena 1 MOBEPXHOCTH BpallleHUs
7.5 KoopauHats! 1 BEKTOpPBI




YYEBHO-METOJUYECKOE OBECIIEYHEHHME
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* Maremaruka: anre6pa U HayaIa MaTEMaTHYECKOTO aHATN3a, TEOMETPHUSL.
Anrebpa u Hauasia MatemaTudeckoro aHanu3sa .10 - 11 kiaccel: 6a30BbIN U
yray6nennsiit ypoBuu: yueouux/ 111.A.Anmumos, FO.M.Kansrun u apyrue;

- Mocksa: «IIpocseuienue»

* Maremaruka: anre6pa 1 Hadyajia MaTEMaTHYECKOTO aHaAJIN3a, TEOMETPHSI.

Anre0pa u Havajga MaTeMaTHIecKoro aHaimsa (B 2 yactsx), 10 kmacce/ Yacts 1.

Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.l'. u npyrue; noju

penakuueir Mopakosuua A.I'., OOI111eCTBO C OTPaHUYEHHON OTBETCTBEHHOCTHIO

«1OI] MHEMO3M1HA»

METOANUYECKHUE MATEPUAJIBI IJI51 YYUTEJIA
1) «AnreOpa 1 Havaja MaTEMAaTHYECKOTO aHaM3a. MeToaMYeCKue

pekomenaanuu. 10—11 knacce», aBTopel: TkaueBa Mapus BnagumuposHha,
®dénopoBa Hanexna EsrenbeBna. M3narensctBo «IIpocBemienue,

2) «AnreOpa u Havasa aHaym3a. 11 KJ1acc: MOypOYHbIC IJIAHBI 110 YYCOHUKY
III. A. AnmumoBa u Jip.».

3) «AurebOpa 1 Havaa MaTeMaTU4YeCKOro aHanu3a. Jluaakrnieckue
Martepuaibl kK yaeOnuky LII. A. Anmumosa u ap. 11 kmaccy, aBTOPHI:

M. N. [llabyTtun u np.. U3narensctBo «IIpocBemieHue.



HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

1) Enunas xojutekius nu@poBeix 00pa3oBaTeIbHBIX pecypcoB. https://school-

collektion.edu.ru

2) MeTtoaudeckast KOIUIKa yauTeas MareMatuku. http://www.metod-

kopilka.ru

3) EI'D 2023. Marematrka. ba3oBblit ypoBeHb. 30 BapuaHTOB. THIIOBBIC
HK3aMEHAIlMOHHBIE BAPUAHTHI /MPOEKT ¢ yyacTueM pazpadotunkoB KNUM; mon
pen. U.B.Amenko - M.: U3gatenscTBo "HanuonansHoe o0pa3zoBanue”
4) ET'D 2024. Matemaruka. [IpodunbHbrii ypoBeHb. 36 BapuaHToB. THUIOBBIE
9K3aMEHAIIMOHHbBIC BApUAHTHI / TIPOCKT ¢ yuacTueM paspadborurnkoB KMM; mox
pen. .B.Amenko - M.: U3natenscTBo "HannonansHoe 00pa3zoBanue"
5) EI'D 2024. Marematrka. ba3oBblit ypoBeHb. 30 BapuaHTOB. THIIOBBIC
HK3aMEHAIlMOHHBIE BAPUAHTHI /MPOEKT ¢ yyacTueM pazpadotunkoB KNUM; mon
pen. .B.Amenko - M.: U3natenscTBo "HanuonansHoe o0pa3zoBanue”
6) EI'D 2025. Martemaruka. ba3oBsiii ypoBeHb. 30 BapraHTOB. THIIOBBIC
HK3aMEHAIlMOHHBIE BAPUAHTHI /TIPOEKT ¢ yyacTueM pazpadorunkoB KUM; mox
pen. 1.B.Amenko - M.: U3gaTenscTBo "HannonansHoe 00pa3oBanme"
7) EI'D 2025. Marematuka. [IpodunbHbii ypoBeHb. 36 BapuaHTOB. THIIOBBIC
9K3aMEHAIIMOHHBIC BApHAHTHI / IPOEKT ¢ yuacTueM paspadborurikoB KM, mox

pen. .B.Amenko - M.: U3gaTenscTBo "HannonansHoe o6pa3zoBanue”
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