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MNOACHUTEJBbHAS 3AIINCKA

PaGouass mporpamMma ydeOHOro Kypca «Anredpa M Hadajga MaTEMAaTHUYECKOTO aHAIM3a»
6a3zoBoro ypoBHs 1 oOyvaronmmxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CpEIHEro oomero oOpa3oBaHUs, C Y4YETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEABABIAEMBbIX K MaTEeMaTHYECKOMY OOpa3OBaHUIO, U
TPaUIIMA POCCUIMCKOTO o00pa3oBaHus. Peanmmszanus mporpamMmbl  oOecriedrMBaeT OBJIAJICHUE
KIIFOUEBBIMHU KOMIIETCHIHUAMHA, COCTABJIAIOINMMU OCHOBY [JIA CaMOPAa3BUTUA U HCHIPCPBIBHOI'O
0o0pa3oBaHMsl, IIEJOCTHOCTh OOIIEKYJIBTYPHOTO, JHYHOCTHOIO M TIO3HABATEIBHOTO Ppa3BUTHS
JUYHOCTH 00 YJarOIXCS.

HEJIX U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauyajga MaTeMaTHYECKOrO aHalIM3a» SBISETCS OJHUM W3 Hauboee
3HAQYMMBIX B TpOrpaMMe CTapllied IIKOJbI, MMOCKOJBKY, C OIHOW CTOPOHBI, OH OOecrmeYrBaeT
WHCTPYMEHTAJIbHYIO 0a3y JJI U3YUYEHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroil CTOPOHHBI,
dbopMuUpyeT JOrH4ecKkoe M aOCTPAaKTHOE MBIIIJICHHE YYallluXCsl Ha YpPOBHE, HEOOXOIWMOM st
OCBOCHHSI KypCOB HMH(OpPMATHKH, OOIIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTHU. B pamkax maHHOrO
Kypca y4yaliuecs: OBJIaJI€BaI0T YHUBEPCAIBHBIM SI36IKOM COBPEMEHHON HayKH, KOTOopast popMyupyeT
CBOM JIOCTH)KEHUSI B MAaTEeMaTU4eCKou (popme.

Kypc anreOpel 1 Hayan MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBACT OCHOBY ISl YCIEIITHOTO
OBJIaJICHUSI 3aKOHAMH (DU3UKU, XUMUHU, OUOJIOTUH, TOHUMAaHUSI OCHOBHBIX TEHICHIIUA YKOHOMHKHU H
0OIIEeCTBEHHOM KU3HHU, MTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX MU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX B IOBCEJIHEBHOW XW3HU. B TOXe BpeMs OBIlaJIcHUE
aOCTpaKTHBIMH M JIOTUYECKH CTPOTUMH MAaTEMATHYECKUMU KOHCTPYKIUSIMH DPa3BUBAET yMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTHHHOCTH YTBEPIKICHHUSI, UCITOJIb30BaTh 0000IIIEHNE U
KOHKPETH3aIMIo, aOCTparupoBaHWEe W aHAJOTHIO, (OPMUPYET KPEaTMBHOE W KPUTHUYECKOE
MbllieHue. B xone m3yueHusi anreOpbl M Hayajdl MaTEMaTHYECKOro aHaM3a B CTaplled IIKOJe
ydalmecs MoJIy4yaroT HOBBIM ONBIT PEIIeHUs MPUKIAJHBIX 33J1ad, CAMOCTOSTEIHLHOIO MOCTPOCHUS
MaTEeMaTHYECKUX MOJIeNIed pealbHbIX CHUTyallMi M MHTEpHpEeTalliyd MOJYYEHHBIX pPElICHUH,
3HAKOMSITCS C MIPUMEpPaMU MaTeMaTUYEeCKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE U B UCKYCCTBE, C
BBIAIONIMMUCS MATEMAaTUYECKUMH OTKPHITHSIMU U UX aBTOPaMHU.

Kypc obnagaer 3HaUUTENHHBIM BOCIMUTATEIBHBIM MMOTEHIIMATIOM, KOTOPBIA peaTn3yeTcs Kak
yepe3 yd4eOHBIM MaTepuall, CHOCOOCTBYIOLIMM (OPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK U
yepe3 creuupuky y4eOHOW eATeNbHOCTH, TPEOYIOIIed CaMOCTOSTEIbHOCTH, AKKYpPaTHOCTH,
MPOAOKUTEIHHOM KOHIICHTPAIIMY BHUMAHUSI U OTBETCTBEHHOCTH 32 MOJIYYCHHBIA PE3ybTart.

B ocnoBe Meroamku oOyueHusi anrebpe W HadajdaM MaTEMaTHYECKOTO aHajn3a JICKUT
JeSITeTbHOCTHBIN MPUHITUT 00 yIEeHUS.

CtpykTypa Kypca «Anrebpa W Hayaja MaTeMaTHYECKOrO aHajKM3a» BKIIOYAET CIEIYIOIINE
collepKaTeIbHO-METOANYECKUEe JMHUK: «Yucna W BeIUKMCICHUSA», «DYHKIUM € TpaQuKny,
«YpaBHEHHUS U HEpaBeHCTBay», «Havana maremaTuueckoro aHanuza», « MHOXeCTBa U Joruka». Bece
OCHOBHBIE CO/IEpKATEIbHO-METOJUYECKUE TMHUU U3Y4al0TCA Ha MPOTSHKEHUHU ABYX JIET OOy4eHUS B
CTaplilel 1IKOoJIe, €CTEeCTBEHHO JOMOJIHSSA IPYT Ipyra U MOCTENEHHO HACHIIAsACh HOBBIMU TEMaMU U
pasnenamu. JlaHHBIH KypcC SBJISICTCS HHTETPATUBHBIM, ITOCKOJILKY OOBEIHUHSCT B ce0e comepkaHue
HECKOJIbKMX MAaTeMaTH4YeCKHX ITUCIUILIMH: ajaredpa, TPUTOHOMETPHUsS, MaTeMaTHUYCCKHH aHaJIH3,
Teopusi MHOXKecTB M Ap. llo Mepe Toro kak ydwammecs OBIIQJICBAlOT Bc€ Oolsiee U POKUM
MaTEeMaTUYECKUM anmapaToM, y HUX MOCJIEI0BaTebHO (DOPMHUPYETCS U COBEPUICHCTBYETCS YMEHHUE



CTPOUTh MAaTEMATUYECKYIO MOJIENIb PEAJIbHON CUTYyallH, IPUMEHATh 3HaHMs, IOJIy4YE€HHBIE B Kypce
«Anrebpa M Hayajla MaTeMaTHMYECKOro  aHajau3a», [l  pPEUIeHUS  CaMOCTOSTEIbHO
copMyJIMPOBaHHON MaTeMaTU4YECKON 3aJ]auH, a 3aTeM UHTEPIPETUPOBATH OIYUEHHBIN Pe3ybTaT.

ConepkatenbHO-MeToqUUeCKast TUHUSA «Yucnaa U BBIYUCIEHUS» 3aBepliaeT (popMHUpOBaHUE
HABbIKOB HCIOJIb30BAaHUS JEHCTBUTEIbHBIX YHCEN, KOTOpoe ObLIO HayaTO B OCHOBHOH Iukoje. B
cTapuieil ImKoje ocoboe BHHUMaHUE Yynensercs (OPMUPOBAHHUIO MPOUHBIX BBIYUCIUTENBHBIX
HABBIKOB, BKJIIOYAIOIIUX B ce0s MCIIOJIb30BAHNUE Pa3IMYHBIX (POPM 3alKcu JeiCTBUTEILHOT O YHCTIa,
YMEHHE palMOHAIBHO BBINOJHATH JEHCTBUS C HUMH, J€JaTh NPUKHJKY, OLIEHHBATh pPE3YJIbTaT.
OOyuaromyecs TMOJIy4YalOT HAaBBIKM MNPUOMMKEHHBIX BBIYMCIEHUM, BBINOJHEHHUS ACHCTBHI C
YUCllaMH, 3allMCaHHBIMU B CTaHJApTHOH (opMe, HCHOJIb30BAHUS MAaTEMaTHYECKHX KOHCTaHT,
OLIEHUBAHUS YHCIIOBBIX BBIPa’KEHUH.

JIlunus «YpaBHEHUS U HEPABEHCTBA) PeaM3yeTcs Ha MPOTSHKEHUU BCero o0y4eHus B cTapiieit
HIKOJIE, TIOCKOJIBKY B Ka)KJIOM pa3jielie IpOorpaMMbl IPEeIyCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX
3ama4y. OOywaronuecs OBJIQZIEBAIOT PA3JIMUHBIMU METOAAMM PELICHUS LENbIX, PalUOHAJIBHBIX,
UppalOHAJIbHBIX, II0Ka3aTENIbHbIX, JIOTApU(PMUUYECKMX U TPUTOHOMETPHUYECKUX YpaBHEHH,
HEpaBEHCTB U UX cucTeM. [lonmydeHHbIe yMEHHs MCIOJIb3YIOTCS MPU HCCIENOBAaHUM (YHKIHMH C
IIOMOIIIBIO ITPOM3BOJIHOM, pPEIIEHUH NMPHUKJIAJHbIX 33aJa4 U 3a7a4 Ha HaXOXKJCHHE HauOOoIbIIUX U
HaUMEHbIIUX 3HaueHuN O¢yHkuuu. JlaHHas cojepkaTeibHasl JUHHUS BKJIOYAaeT B ce0sl Takke
(dopMHpoBaHME YMEHUH BBINONHATH pacué€Tel 1O (¢GopMmysaM, MpeoOpa3oBaHUsd ILENbIX,
palMOHAIBHBIX, MPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHHUM, a TakkKe BbIPa’KEHUH,
colepXKamux creneHu U Jjorapudmbel. braromaps wu3ydeHHro anredpanyeckoro marepuania
IPOUCXOIUT JajbHelIlee pa3BUTHE ANTOPUTMHUYECKOrO M aOCTPaKTHOI'O MBILIJIEHHUS YydalUXcs,
(bopMHUPYIOTCS HaBBIKM JEAYKTUBHBIX pacCyXJIEHUH, paboThl € CHUMBOJIBHBIMH (opmami,
MPEICTABJICHUs] 3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHJE PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeanaraer 3P¢GEeKTUBHbIE MHCTPYMEHTHI IS PEIleHHs] MPaKTUYECKHMX M €CTECTBEHHO-HayYHBIX
3a/1a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

ConepxatenpHO-MeToquueckass JuHUS «DyHKIMH W TpaduKW» TECHO MeperuieTaeTrcs ¢
JpYyTUMHU JMHUSMU Kypca, TOCKOJIbKY B KAaKOM-TO CMBICIIE 3a/1aéT MOCIIEI0BAaTENbHOCTh U3yUEHUs
MaTtepuana. V3yueHue CTENEHHOW, MOKa3aTeJbHOM, JIOrapu(pMUUECKOH M TPUTOHOMETPHUYECKHUX
GyHKIMI, UX CBOWCTB M TpaduKOB, HCIOIb30BaHME (YHKUIUH Ui PELIeHHs 3aJad W3 APYTUX
y4eOHBIX IIPEIMETOB U PEATbHON KU3HU TECHO CBA3aHO KAK C MATEMAaTHUYECKUM aHAJIN30M, TaK U C
peleHneM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM Ooiblioe BHUMaHME yAeNseTcss (pOpMUPOBAHUIO
YMEHMs BbIpaxkaTb (OpMyJIaMH 3aBUCUMOCTH MEXIY pPa3jIMUHbIMM BEIMYMHAMHU, HCCIIEIOBATH
HoJy4YeHHble (PYHKLUHU, CTPOUTH UX I'paduku. MaTepuain 3ToH coaepikaTeabHON JMHUM HalleJeH Ha
pa3BUTHE yYMEHUN W HABBIKOB, IMO3BOJLIIOLIMX BBIPAXKAThb 3aBUCUMOCTH MEKIY BEIMYMHAMHU B
pa3nu4HOM (opMe: aHATUTHYECKOW, rpaduyeckord u cinoBecHod. Ero msydenme crocoOCTByeT
Pa3BUTUIO AJITOPUTMHUYECKOTO MBILIUIEHUS, CIIOCOOHOCTH K OOOOLIEHUI0 M KOHKpEeTH3aluH,
VICII0JIB30BAHUIO AHAJIOTHUH.

CopepxatenbHas auHUs «Hauana mMaTeMaTndeckoro aHajiau3a» MO3BOJISIET CYILECTBEHHO
pacIIMpUTh KPYr KaKk MaTeMaTHUECKHX, TaK M MPUKIAIHBIX 3a7a4, JOCTYIHbIX OOy4arouMmcs, y
KOTOPBIX TOSBJISIETCS BO3MOXKHOCTb HCCIIEOBaTh U CTPOUTH rpaduku (yHKIMHA, OMpenensaTh ux
HauOoNbIIMEe ¥ HAMMEHbIIME 3HAYCHHUS, BBIYUCIATH IUTOMATU (GUTYp U OOBEMBI Tel, HaXOIUTh
CKOpPOCTH U YCKOpeHHus mpoueccoB. JlaHHas copepxkaTenbHas JMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUSI MaTEMAaTUYECKUX MOJENEH peaNbHbIX CUTyaluil, HaXOXIECHUs
HAaWIy4dllero pelIeHUs B MPHUKIAJAHBIX, B TOM YHCIE COLMAIbHO-)KOHOMUYECKUX, 3a/Jayax.
3HaKOMCTBO C OCHOBAMH MAaTEMaTHYECKOrO aHaJM3a CHOCOOCTBYET pAa3BUTHIO a0CTPAaKTHOTO,



(GOpMabHO-JIOTHYECKOTO M KPEATUBHOI'O MBIILICHUS, (OPMHUPOBAHUIO YMEHUH paclo3HaBaTh
MPOSIBJICHHUSI 3aKOHOB MAaTeMaTHKW B HayKe, TEXHHKE M HCKyccrBe. OOydarommecss y3HAIOT O
BBIJJAIOIINXCS PE3YJIbTaTaX, MOJTYYEHHBIX B XOJ1€ pa3BUTHS MAaTEMAaTUKHU KaK HayKH, U UX aBTOPAX.

ConepxxaTenbHO-MeTOAMYECKast JIMHUS «MHOXECTBa M JIOTMKa» B OCHOBHOM IIOCBSILIEHA
AJIEMEHTaM TEOPUU MHOXKECTB. TEOpEeTUKO-MHOXKECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECh
KypC HIKOJHHOW MaTEMATUKH U TpeJiaratoT Hanboyee YHUBEPCAIbHBIN SI3bIK, 00HEIUHSIONTNN BCE
paszaenbl MAaTEMATHKUA U €€ TPUIIOKEHUN, OHU CBS3BIBAIOT pPa3HbIe MATEMATUUYECKUE JUCHUIUIMHBI B
eauHoe wenoe. IloaToMy BaXHO JaTh BO3MOXKHOCTh IIKOJIBHUKY IOHHUMaTh TEOPETUKO -
MHOXECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEMATHKHU M HCIOJIb30BAaTh €ro JUIisl BBIPAXKEHUS CBOMX
MBICJIEH.

B kypce «AnreOpa m Hadajga MaTeMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT TaKXE OCHOBBI
MaTEMaTHYECKOTO0 MOJICTMPOBAHUS, KOTOpBIC IMPHU3BaHBI CHOPMHUPOBATH HABBIKM IOCTPOCHHS
MoJieliel pealbHBIX CHTYalluid, WCCIIEIOBAHUS 3TUX MOJIENICH C IMOMOIIbI0 ammapara ajareopbl u
MAaTEMAaTUYECKOr0 aHaJIM3a U HHTEPIPETALNH TOJYYEHHBIX PE3YIbTATOB. TaKue 3a1aHus BIJIETEHbI
B KaXbIl U3 Pa3esioB MPOrpaMMbl, MOCKOJIbKY BECh MaTE€pHal Kypca MIMPOKO HUCHOIb3YETCS IS
peneHus NpUKIagHbIX 3a1a4. [Ipyu pemeHnn peanbHbIX MPAKTUY E€CKUX 33/1a4 yYallUecsl pa3BUBAIOT
Ha0IIOAATeNIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BATh
aHaJIOTUI0, 0000IaTh M KOHKPETU3UPOBATH MPodIeMy. JlesTenbHOCTh M0 JOPMUPOBAHUIO HABBIKOB
pelIeHHs] MPUKJIAJHBIX 3a7a4 OpPraHu3yeTCsl B MpOLiecce M3Y4YEHHUs BCeX TeM Kypca «Auredpa u
Hadajla MaTeMaTUIECKOT'0 aHAIM3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B yueOHOM niaHe Ha M3ydeHue Kypca aiareOpbl M Hayal MaTEMaTHYECKOr0 aHaJu3a Ha 0a30BOM

ypOBHE OTBOAMTCS 2 yaca B HeAeno B 10 kiacce u 3 yaca B Hepemo B 11 kitacce, Bcero 3a iBa roja
oOyuenwus — 170 gacos.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciaa ¥ BEIYHCICHUSA

Panmonanbuble unciaa. OObIKHOBEHHBIE M JAECSITUYHBIE IPOOH, MPOLEHTHl, OECKOHEUHbIE
nepuoanyeckue 1pobu. ApudmMernueckre onepaluy ¢ paluoHaJIbHBIMU YK CIaMH, IpeoOpa3oBaHus
YUCIOBBIX BbIpakeHHH. [IpuMeHeHne npoGeil n MPOIEHTOB A pelleHHs MPUKIATHBIX 3a/1ad U3
pa3JIMYHBIX OTPACIEH 3HAHUI U PeaTbHOMN )KU3HHU.

JlelicTBuTenbHBIE uKcia. PanuoHanpHble W HMppalMOHANbHBIE yucia. Apudmernyeckue
orepanuu C JeHCTBUTENbHBIMU yuciaMu. [IpuOmmkEHHbIE BBIYUCIICHHUS, MpaBUJIa OKPYTJIEHHS,
MPUKUIKA U OLICHKA PE3YJIbTaTa BBIYNCICHUII.

Crenenp ¢ uenbiM nokasateneM. CranpapTHas (opma 3amnucu JAeHCTBUTEIBHOTO 4YHCIA.
Hcnonp3oBanue moaxoasieid popmbl 3alUcu A€ CTBUTENIBHBIX YHCEIT A PELICHUs] TPAKTUYECKUX
3a/1a4 U IPEJCTABIICHUS JaHHBIX.

ApudmeTnueckuil KOpeHb HaTypajbHON cTerneHu. J(elcTBUs ¢ apu(pMETHUECKUMU KOPHIMU
HAaTypaJbHOU CTEIICHHU.

CHHYC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOTO apryMEHTA.

YpaBHeHus M HEpaBEeHCTBA

ToxnecTBa 1 TOXJ1€CTBEHHBIE TPEOOPa30BaHUS.

[IpeobpazoBaHue TPUTOHOMETPUUYECKUX BbIpaKeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
bopmyIbI.

VYpaBHeHuE, KOpeHb ypaBHeHMs. HepaBeHCTBO, penieHne HepaBeHCTBAa. MeTo1 HHTEpBAJIOB.

Pemenue nenbix U 1poOHO-pallMOHAIBHBIX YPaBHEHUH U HEPaBEHCTB.

Pemenne nppanoHaabHbIX ypaBHEHUI 1 HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUIA.

IIpumeHeHne ypaBHEHMI M HEPAaBEHCTB K PEIICHUI0 MaTEMaTU4YECKHMX 3aJad U 3a1ad W3
pa3NIUYHBIX 00sacTell HAYKU U PeabHON KU3HU.

DyHKUMU U TPapUKH

@OyHk1uusA, cnocoObl 3a1auus pyHkuuu. I'paduk pynkuuu. BzaumHo oOpaTHble QyHKIMH.

ObnacTb ompeznesneHUss U MHOXECTBO 3HaueHMHM QyHkuuu. Hym ¢ynkuun. IIpomexyTku
3HAKOIIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIMH.

Crenennass (pyHKIMSI ¢ HaTypaJbHBIM W IIeNbIM TOKa3zaTesneM. EE cBoiictBa u rpaduk.
CaoiicTBa 1 rpauK KOpHSI n-0i CTETICHH.

Tpuronomerpuueckasi OKpy>KHOCTb, OIIPE/I€JIEHNE TPUTOHOM ETPUY €CKUX (PYHKLININ YHCIOBOr0

apryMeHTa.

Hauaja MaTeMaTH4YeCcKOro aHajan3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3alaHUSA IOCJIEIOBATEILHOCTEN. MoHoToHHEBIE
MOCJICA0BATEIILHOCTH.

ApudmeTrueckas 1 reoMeTpruIecKas mporpeccuu. beckoHeuHo yObIBatomas reoMeTpudecKas
nporpeccus. Cymma OecKOHEYHO yOBIBarOIIEH reoMeTpuueckoil mporpeccun. @opmyna CIOKHBIX
MPOLIEHTOB. VI crionp30BaHNe NPOrpeECCUU IS PELIEHU pealIbHbIX 3a/1au IIPUKIIAJHOIO XapakTepa.

MHo:xecTBA M JIOTHKA



MHoxecTBO, omnepanuud Haja MHoxecTBamu. Jlmarpammbl Oitnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI' O ammapara [Jisi ONUCAaHUS PEaJbHbIX MPOLECCOB U SBJICHHUM, MpPHU
pEIIeHUH 33124 U3 IPYTUX YIeOHBIX TPEIMETOB.

Omnpenenenune, Teopema, CIeICTBHE, JOKA3ATENbCTBO.

11 KJIACC

Yuciaa ¥ BIYHCICHUSA

Hatypanpuble u nensie yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCE.

CrerneHp ¢ pallMOHaJIBHBIM NOKa3aTeseM. CBOWMCTBa CTENEHH.

Jlorapuwm uncna. /lecsiTHuHbIE U HATypalbHbIE TOTapU(PMBL.

YpaBHeHHS U HEPABEHCTBA

IIpeoGpa3oBaHue BbIpaXeHUH, coepKaliux J0rapuQpmsl.

[IpeoOpazoBanue BeIpaXXEHUH, COAEPKALIUX CTENIEHU C PAllMOHAJIbHBIM I10Ka3aTEIIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapupmudeckue ypaBHEHHs 1 HEPABEHCTBA.

CucreMbl JIMHEHHBIX YypaBHEHUW. PenieHue NpUKIIAJHBIX 3a4ad C IIOMOIIBK) CHCTEMBI
JMHEHHBIX ypaBHEHUM.

CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUH U HEPABEHCTB.

[IpumeHenne ypaBHEHNN, CHCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a]1a4 U 3a7a4
U3 Pa3IMYHBIX 00J1acTell HAYKU U peajbHON )KU3HHU.

@OyHknuu 1 rpapukn

Oynkuus. [Tepuonnyeckue pynkuun. [IpomexxyTku MOHOTOHHOCTH QYHKIIMU. MakCUMyMBbI U
MUHUMYMBI QyHKIIUU. Hanbosbiiee 1 HauMeHbIee 3HaueHne (YHKIIMHA Ha TIPOMEXKYTKE.

Tpuronomerpuueckue QyHKIUHU, X CBOMCTBA U IpauKH.

ITokazarenbHas u norapupmuydeckas GyHKIIUH, UX CBOMCTBA U rpa(UKH.

Hcnonp3zoBanue rpadMkoB QyHKIMM 1715 pelIeHNs ypaBHEHUN U JIMHEHHBIX CUCTEM.

Hcnonp3oBanue rpadukoB GpyHKIMIH 1J1s1 HCCIIEIOBAHUS TPOLIECCOB U 3aBUCUMOCTEH, KOTOpPBIE
BO3HUKAIOT IIPH PEIICHNH 3a]a4 U3 JPYTUX Y4EOHbBIX IPEIMETOB U PEaIbHOM JKU3HH.

Havyana mareMaTn4ecKoro aHajinsa

HenpepsiBable pyHKIIMN. MeTO MHTEPBAJIOB 11l pEIIEHUS HEPABEHCTB.

[IponzBoanas pyHkuuu. ['eometpuueckuii 1 Gpu3nUEecKUil CMBICI IPOU3BOIHOM.

[IpousBoanbie 3neMeHTapHbIX GyHKIUNA. DOpMysabl HaXOXKACHHUS NPOU3BOJHONH CYMMBI,
IPOU3BEICHUS U YACTHOI'O (PyHKIUIA.

[IpumeHeHne Mpou3BOAHON K MCCIENOBAaHHIO (PYHKUUNH HA MOHOTOHHOCTb M IKCTPEMYMBI.
Haxoxxnenue HanOonbLIero 1 HAMMEHBIIIETO 3Hau€HUs (YHKIIMH Ha OTPE3KE.

[Ipumenenne Npou3BOAHON I HAXO0XKICHHSI HAWJTY41IEr0 PEIICHNs B IPUKIAAHbIX 3a/1a4ax,
JUISL OIIPEZIENICHHs CKOPOCTH Tpoliecca, 3aJaHHOT0 (GopMyII0i nin rpaduKoM.

[TepBooOpa3znas. Tabauia mepBoOOpa3HBIX.

WuTerpai, ero reomeTpudeckuii U GU3NYECKUil CMBIC. Beraucnenne naTerpana mo popmymne
Herorona—Jleitonuma.



IINTAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mpeamera «MaTeMaTukay J0JDKHO 00ecIieduBaTh JOCTHKEHUE HA YPOBHE
cpenHero o0Iero oOpa3oBaHUS CIEAYIONIMX JUYHOCTHBIX, METANPEIMETHBIX U TPEIMETHBIX
00pa3oBaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yibTaThl OCBOEHHS MpPOrpaMMbl yueOHOro mnpeamera «MaTemMaTuka»
XapaKTepU3yITCs:

I'paxxtanckoe BoclIUTaHUE:

COPMUPOBAHHOCTHIO  TPaXJaHCKOM MMO3MLIMK  OOyYaromlerocss Kak aKTHUBHOTO H
OTBETCTBEHHOI'0 4JIEHAa POCCHHCKOro OOIIeCTBa, MPENCTABIEHHEM O MAaTEMaTHYECKHMX OCHOBaX
(YHKLMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, ABJIEHUH, IPOLENYp I'PakJaHCKOr0 0011ecTBa (BIOOPHI,
OIIPOCHI U TIp.), YMEHUEM B3aUMOJIEHCTBOBATh C COLUAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX
(YHKUMSIMU U HA3HAYCHHUEM.

[TaTpuoTHyeckoe BoCIUTaHUE:

C(OPMUPOBAHHOCTBIO POCCUICKON Ipa’kJaHCKOM MACHTUYHOCTH, YBa)KEHHUS K MPOLUIOMY U
HACTOSILLIEMY POCCUICKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOLIEHHEM K JOCTHXKEHHSIM POCCHMCKHX
MAaTEMaTUKOB U POCCUMCKOM MAaTeMAaTHYECKOW HIKOJBI, K MCIOJIB30BAHUIO JTUX JOCTH)KCHHU B
JPYTUX HayKax, TEXHOJOTUsX, chepax IKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT' O BOCIIUTAHUSI:

OCO3HAaHUEM  JYXOBHBIX I[EHHOCTEH  POCCHUICKOro Hapoaa; CHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHHUSA, HTUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHHEM
JOCTH)KEHUM HayKM W JIeATeIbHOCThIO YYEHOr0; OCO3HAHHWEM JIMYHOIO BKJaJa B TOCTpPOEHHE
YCTOWYUBOT'O OyIyIIETO.

DcTeTHUecKOoe BOCIIUTAHKE:

3CTETUYECKUM OTHOILEHUEM K MUPY, BKIIIOUAsl AICTETUKY MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, PEIICHUMN, PACCYKJIEHUH; BOCHPHUMMUYMUBOCTHIO K MaTEMaTHYECKUM acHeKTaM
pa3INYHBIX BUAOB UCKYCCTBA.

®usnueckoe BOCIUTaHUE!

c(OpMUPOBAHHOCTBIO YMEHUS IPUMEHATh MaTEMaTHUECKHUE 3HAHUS B MHTEPECAX 340POBOT0 U
6e3omacHoro odpasa >KM3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 370pPOBBIO (310pOBOE NTUTAHUE,
cOaaHCUPOBaHHBINA PEXKUM 3aHATUHN U OTAbIXA, PEryJIipHas (pU3nYecKas aKTUBHOCTD); GPU3NYECKOTO
COBEPIIEHCTBOBAHUS, IPH 3aHATHUSAX CIIOPTUBHO-03/10POBUTEIBHOM 1€ATEIbHOCTBIO.

TpynoBoe BocniuTanue:

TFOTOBHOCTBIO K TPYZY, OCO3HAHHEM LIEHHOCTH TPYAOII00MS; HHTEPECOM K pa3IndHbIM cepam
npo(eCcCHOHAIbHON JIEATENbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKOW M €€ NPWIOKEHUSMHU, YMEHHEM
COBEpILIaTh OCO3HAHHBIM BBIOOp Oyayliel nmpodeccuu u peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
IUIAHBl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTEMAaTHUYECKOMY 00pa30BaHUIO U CAMOOOPA30BAHMIO HA
IPOTSKEHUN BCEU KU3HU; TOTOBHOCTBIO K AKTUBHOMY YYAaCTHIO B PELIEHUU MPAKTUUYECKUX 3ahad
MaTEMaTUUYECKOM HaIlpaBIEHHOCTH.

DKOJIOrMYecKoe BOCIIUTaHUE:

cpOpMHUPOBAHHOCTHIO HKOJMOTHYECKOM KYJIbTYpHl, IOHUMAaHHEM BIHMSHHUS COIMAJIBHO-
PKOHOMHYECKMX IPOLIECCOB HA COCTOSIHME NPUPOJHOW M COLMAIBHOM Cpeabl, OCO3HAHHMEM
r7100aJbHOI0 XapaKTepa dKOJOrMUYECKUX MPoOJIeM; OpUEHTAlMEN HAa IPUMEHEHHE MaTEMaTHYECKUX



3HAHUI AJIs peleHus 3a1a4 B 00JIaCTH OKpY’Karolled cpelibl, MJIaHM POBAHUS MOCTYIIKOB U OLIEHKU
MX BO3MOKHBIX ITOCIIEACTBUH I OKPYKAOLIEH Cpeabl.

[leHHOCTH HAYYHOr O IO3HAHUS:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOM MPaKTUKH, IOHUMAaHUEM MaTeMaTUYECKONH HAyKH KakK cepbl 4 eT0BEeUeCKOn
JIeSITEIbHOCTH, ITAIOB €€ Pa3BUTHS U 3HAUMMOCTH JIJIs pa3BUTHUS LIMBUIIM3ALIMN; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKM M MaTEMaTUYECKOM KYJIbTypOHM KaK CpEICTBOM IO3HAaHHUS MHPA; TOTOBHOCTHIO
OCYILECTBJIATh NPOECKTHYIO M UCCIIE0BATEIBCKYIO JEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yJbTaTbl OCBOEHHUS MPOrpaMMbl ydeOHOro mpeamera «MateMaTHKa
XapaKTEepU3yIOTCA OBJIaJICHUEM YHHUBEPCAIbHBIMU nosnaseamenbHbIMU oeticmeusamu,
VHUBEPCANbHOIMU ~— KOMMYHUKAMUBHBIMU — OCUCMEUAMY,  YHUBEPCANbHbIMU — PecyNAmueHbLMU
oeucmeusmu.

1) Vuueepcanvnuvie nosnagamenwvuwvie oeticmeus, odecneyusaiom @opmuposanue 0a306bix
KOZHUMUBHBIX NpOYeccoé obyuarouuxcs (0ceoeHue Memooo8 NO3ZHAHUS OKPYICAlouje2o Mupa;
npumMenenue 102U4ecKux, Ucciedo8amenbckux onepayull, ymeHut pabomamso ¢ ungopmayueti).

ba3zoBeie slornueckue 1eriCTBYS:
® BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTEMaTUYECKUX OOBEKTOB,
MOHSTUH, OTHOILIEHUN MEXAYy MOHATUAMH; (OPMYJIMPOBATH OINpENENICHUs MOHSATHUI;
yCTaHaBJIMBATh CYIECTBEHHBIH MPU3HAK KJIAacCH(PUKAIIMK, OCHOBAHUS AJsI 0000IIEeHUS U
CPaBHEHUs, KPUTEPUH NIPOBOJUMOIO aHAJIN3a;
® BOCHPHHHMATh, (HOPMYIMPOBATh M NPEOOPA3OBBIBATH CYXKAEHHS: YTBEpIUTEIbHbIC WU
OTpULATEeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIE,

® BBIIBITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSA3M M NPOTUBOpeuns B (pakrax,
JTaHHBIX, HAONIONEHUSAX U YTBEPKACHUSX; IMpenjiaratb KpPUTEPUU IS BBISIBICHUS
3aKOHOMEPHOCTEU U NIPOTUBOPEUUI;
e JernaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX M WHIYKTUBHBIX
YMO3aKJIIOY€HUH, YMO3aKIIIOUEHNU 11O aHaJIOTUH;

® [IPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTeNbCTBA MATEMATHUECKUX YTBEPKACHUH (MIpsIMble U
OT NPOTHUBHOI0), BBICTpauBaTh apryMEeHTallMI0, IPUBOAUTH IIPUMEPBI U KOHTPIPUMEPHL;
000CHOBBIBaTb COOCTBEHHBIE CY)KJIEHUSI U BBIBOJIBI;

e BBIOMpATH CIOCOO pelIeHUs y4eOHOH 3a/1auk (CpaBHUBATh HECKOJIbKO BAPUAHTOB PEILIECHMUS,

BbIOMpaTh HanboJee MOAXOAAIINI C yUETOM CAMOCTOSTENILHO BbICIIEHHBIX KPUTEPHEB).
ba3oBble uccinenoBaTenbCKue 1N CTBUS:
®  UCIIOJIB30BATh BOIIPOCH! KAK MCCIIEA0BATENILCKUI HHCTPYM €HT MO3HAHUS; ()OPMYIHPOBAThH
BOIIPOCHI, (PUKCHUPYIOLIHE NPOTUBOpEUHe, IpolIeMy, yCTaHaBIMBAaTh HCKOMOE U JaHHOE,
(bopMHPpOBaTH TUIIOTE3Y, API'YMEHTUPOBATH CBOIO MO3MIINIO, MHEHHE;

® I[IPOBOAUTH CaMOCTOATEIbHO CIJIJAHMPOBAHHBIM OKCIEPUMEHT, HUCCIEIOBAaHUE IO
YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYecKoro o0bekTa, sBJIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00BbEKTaMu, SIBJICHUSIMH, ITPOLECCAMH;

®  CaMOCTOSITEIbHO (OPMYIMPOBATH 0OOOIIEHUS M BBIBOJBI 110 pe3yibTaTaM MpPOBEAEHHOIO
HAOJIOJICHNsI, MCCIEOBaHUs, OLICHUBATh JIOCTOBEPHOCTh IIOJIYUYEHHBIX pe3ylbTaToB,
BBLIBOJIOB M 000OIIEHHI;



® IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE IIPOLECCA, a TAKKE BBIABUIATh MPEIIIOI0KEHUSI O
€ro pa3BUTUU B HOBBIX YCJIOBHUSX.

PaGoTa ¢ undopmarnmeii:

® BBIBIATH AePUIUTH HH(YOPMaALIUHU, JTaHHBIX, HEOOXOAUMBIX JIJII OTBETa HA BOIIPOC U JUIS
pelleHus 3aaauu;

e BpIOMpaTh MHGOPMAIMIO M3 HCTOYHMKOB DPA3JIMYHBIX THUIIOB, AHAJIW3UPOBATh,
CHCTEMAaTU3UPOBAaTh M MHTEPIPETUPOBATh HMH(OPMAIMIO pa3IMYHBIX BHIOB U (hopMm
IIPEACTABIICHNUS;

® CTPYKTypupoBaThb HH(OpMAIMIoO, TMpeacTaBisAiTh €€ B pa3auyHbIX  (popmax,
WJLTIOCTPUPOBATh IpaUUECcKu;

e OIeHMBATh HAASKHOCTH MHPOPMALIMM MO CAMOCTOSTENBHO  C(HOpPMYIHPOBAaHHBIM
KPUTEPUSIM.

2) VhusepcanvHvle KOMMYyHUKamueHwle Oelicmeus, obecneyusaiom c@opmuposaHHoCmy

COYUATILHBIX HABLIKOE 00YUAIOWUXCA.

OOuieHue:

e BOCHPUHHUMATH U (DOPMYIMPOBATH CYKIEHHUSI B COOTBETCTBUU C YCJIOBUSAMH M LEISIMHU
00111eHNUS; ICHO, TOYHO, FPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHS B YCTHBIX M TUCbMEHHbBIX
TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PEUICHMs 3a/Jayd, KOMMEHTHPOBATH MOJTY4YEHHBIH
pe3yJibTarT;

e B Xoje OOCYXJEHHs 3aJjaBaTh BOIIPOCHI IO CYIIECTBY OOCY>KIaeMOH TeMbl, MPOOJIEMBI,
pelaeMol 3a7aydu, BbICKA3bIBaTh MJIEU, HALIEJICHHBIE HA MOMCK PEIICHHUS; COIOCTaBIAThH
CBOU CY)KJIEHUS C CYXJECHUSIMHU JPYTUX yYaCTHUKOB JUaJora, OOHapyKUBaTh pa3jiMuue U
CXOJCTBO IO3UIMI; B KOPpPEKTHOH ¢opMe (QOpMyIHpoBaTh pa3HOTIACUS, CBOHU
BO3PaXKEHUS;

® IIPEACTaBIATH PE3YJIbTAThl PELIECHUS 3a7aud, SKCIEPUMEHTA, HUCCIIENOBaHUA, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpPaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad MHpe3eHTaluu U
0COOEHHOCTEN ayIUTOPUH.

CoTpyAHUYECTBO:

e T[IOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM M MHIWBUYyaTbHOW pabOThl MpH
peleHny y4eOHBIX 3a7ay; NPUHUMATh Li€Jdb COBMECTHOH AESATEIbHOCTH, IIAHUPOBATH
OpraHu3alli0 COBMECTHOM paboThl, pachnpeneisTb BHIbl paboOT, J10roBapuBaThCH,
00CyXAaTh MPOLIECC U pe3ybTaT pabOThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOACH;

® y4acTBOBaTh B IPYNIOBBIX (opMax padboThl (00cykIeHHs, OOMEH MHEHUH, «MO3T OBbIE
LITYPMbI» U UHBIE); BBIIOJIHATH CBOIO YacTh PaOOTHI M1 KOOPAUHUPOBATH CBOM JIEHCTBUSA C
JPYyTUMU 4JIEHAaMU KOMAaH/Ibl; OL[€HUBATh KA4€CTBO CBOEr0 BKJaja B OOLIMN MPOAYKT IO
KpUTEPUsM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

3) Vhusepcanvnvie pezynamueHwvle Oeticmeus, odecnevusaiom @Gopmuposanue CMulCI08blX

YCMAHOBOK U IHCUSHEHHBIX HABLIKOS IUYHOCHIU.

Camoopranuzanusi:

COCTaBIIATh IUIAH, AJTOPUTM pEIIeHHs 3a/Jadyd, BbIOMPATh CIOCOO pelIeHHs C y4EToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHPOBAThH
BapHAHTHI PEIICHUN C YIETOM HOBOW MH(OpMAITIH.

CaMOKOHTpOJIb:



® BIIAJICTh HABBIKAMH IO3HABATEIbHON PeICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHN
U MBICIUTENBHBIX MPOIECCOB, WX PE3yJbTATOB; BJIAAECTHh CIIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOI[ecca U pe3ysbTaTa PelIeHNsI MaTeMaTHIeCKOH 3a/1auu;

® TpEABHICTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IIPU PEHICHUH 3aJa4H, BHOCHUTH
KOPPEKTHBBI B JIESTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JaHHBIX, HaWJICHHBIX
OIINOOK, BBISIBIICHHBIX TPYIHOCTEH;

® OLIGHMBATh COOTBETCTBHE PE3yJIbTAaTa EJH U YCIOBHUIM, O0BSCHATh IPUUUHBI IOCTHKEHUS
WIM HEJOCTIDKEHUS Pe3yNbTaTOB JEATEIbHOCTH, HAaXOAWTh OIIMOKY, NaBaTh OICHKY
NpUOOPETEHHOMY OTIBITY .

IHNPEAMETHBIE PE3YJIbTATBI

OcBoeHue yqeGHoro KypcCa «Anre6pa H HadajJla MaTEMAaTH4YCCKOr'o aHallu3a» Ha YPOBHC
CpE€aHCro 0611_[61"0 O6pa3OBaHI/IH JOJIDKHO ob0ecrieunBaTh JOCTHIXCHHUC CJICAYIOIUX IIPCAMETHBIX
06pa30BaTeHBHBIX PE3YJIbTATOB:

10 KJIACC

Yucsia 1 BIYUCIEHUS

OmnepupoBaTh MOHATUAMHU: PALMOHAIBHOE U JCHCTBUTEIBHOE YHUCIO, OOBIKHOBEHHAs U
JeCATHYHAs 1pOOb, TPOLICHTHI.

BeIinonuaTs apudMeTnueckrue onepaluy ¢ paluoHaIbHBIMU U 1€ CTBUTEIbHBIMU YUCIIAMH.

BbInonHATh npubImKEHHbIE BEIYUCIIEHHS, UCIIOJIB3YsI TIPaBUIIA OKPYTIICHUS, 1eaTh IPUKUAKY
U OLIEHKY pe3y/IbTaTa BbIUUCICHHH.

OnepupoBarh MOHSATUSIMHU: CTENEHb C LIEJIBIM IOKa3aTeleM; CTaHJapTHas Qopma 3amucu
JEMCTBUTENHHOT O YN CIIa, KOPEHb HATYPAJIbHOM CTENEeHN; UCII0JIb30BATh MOAXOASIIYI0 (hOpMY 3allicu
JNEMCTBUTENBHBIX YHCEN ISl pellieHUs] MPaKTHUECKUX 3a7a4 U MPEeACTaBICHUS JaHHbIX.

OnepupoBath MOHATUSAMHU: CHUHYC, KOCHHYC U TaHT€HC MPOU3BOJBHOIO YIja; MCIOJIb30BaTh
3aIyCh MPOU3BOJIBHOIO yIJla Yyepe3 0OpaTHbIE TPUTOHOM eTpHUecKre (DYHKIIHH.

YpaBHeHHS 1 HEPABEHCTBA

OnepupoBarh MOHATUSAMU: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO; II€JI0E€, pAallMOHAJBHOE,
UppaloHaIbHOE YpPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BbimonHaTe  mpeoOpa3oBaHUs ~ TPUTOHOMETPUYECKUX  BbIpa)KEHHH U pelarthb
TPUTOHOMETPUYECKHE YPABHEHMSL.

BhinonHaTe npeoOpa3oBaHUs IENbIX, PAUOHAIBHBIX M HPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHBIE THIIBI 11€JIbIX, PALIMOHAIBHBIX U UPPALIMOHAJIBHBIX YPAaBHEHUIN U HEPABEHCTB.

[IpuMeHsATH ypaBHEHHS M HEPaBEHCTBA JJIsl PELIEHUS MaTEeMaTHUYeCKUX 3ajad U 3ajad U3
pa3NIMYHBIX Oo0sacTell HAYKU U peabHON KU3HU.

MonenupoBaTh peajbHbIE CUTyallH Ha S3bIKE aJire0pbl, COCTaBIATh BhIPAXKEHUSI, ypAaBHEHUS,
HEpaBEHCTBA 110 YCIOBUIO 33J]a4l, UCCIIE0BATh IOCTPOEHHBIE MOJIEIH C UCIIOIb30BaHUEM allliapaTa
anreopol.

DYyHKUMHU ¥ TPaPUKH

OnepupoBath MOHIATHAMU: (YHKIUS, CIIOCOOBI 3aaHus (YHKIIUH, 00JIACTh ONMPEIACICHHS U
MHOYKECTBO 3HauU€HUI QyHKIMNU, Tpaduk QyHKINH, B3aUMHO 0OpaTHbIE QYHKIIUU.



OnepupoBaTh NOHATHAMU: YETHOCTh M HEUETHOCTh (DYHKLUHU, HYIU (QYHKLIHHU, IPOMEXYTKH
3HaKOIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduku GyHKIUN A5 peLICHHUs] YPaBHEHUH.

Crpouts M uMTaTh TpaduKu JTUHEHHOW (QYHKIMH, KBaApaTUYHON (YHKIUH, CTEIEHHOU
(GYHKLIMHU C 11eJIbIM [10Ka3aTeIeM.

Ucnonb3oBate Tpaduku (QyHKOUE A7 MCCIeAOBaHUS MPOLECCOB U 3aBUCUMOCTEH TpH
pelleHun 3ajad U3 APYruxX y4eOHBbIX MPEAMETOB M peaibHOM KM3HU; BBIpa)KaTh (OpMYyJIaMH
3aBUCUMOCTH MEXKIYy BEIMUYNHAMM.

Hayajia MaTeMaTH4eCKOI0 aHAIN3a

OnepupoBarh MOHATHSMU: TIOCJIEIOBATENLHOCTh, apudMeTHdeckass W TeoMeTpuuecKas
IIPOrPECCHH.

OnepupoBath MOHATHAMHU: OECKOHEUHO YOBIBaloIlasi reOMeTpHuecKasl IMporpeccus, cyMmma
0eCKOHEYHO yOBIBAIOIIEH reOMEeTPHUECKO IPOrpeccuu.

3azsaBaTh [10OCIIEN0BATENBHOCTH Pa3IMUHbIMU CIIOCOOaMHU.

Hcnonb30BaTh CBOMCTBA MOCIENOBATENBHOCTEN U IPOTrPECCHUM I PELICHM S PEAJIBHBIX 3a]a4
IIPUKJIAJHOTIO XapaKTepa.

MHo:KecTBA H JIOTHKA

OnepupoBaTh MOHATUAMU: MHOKECTBO, OIIEPALIMH HAJI MHOKECTBAMU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBINM anmnapar Ui ONUCaHUs PeaJbHBIX IIPOLIECCOB U
SBJICHUM, IIPU PELICHUU 3a7a4 U3 APYruX yuyeOHbIX IPEIMETOB.

OnepupoBaTh MOHATUSMMU: ONPEACICHHUE, TEOPEMA, CIEACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucsia M BBIYUCICHUSA

OnepupoBaTh MOHATUSAMHU: HATYPAJIBHOE, 1€JI0€ YHMCIIO; MCIOJIb30BaTh MPU3HAKH JIETUMOCTH
LEBIX YHCEN, Pa3JI0KEHUE YMCIIA HA IPOCTHIE MHOXKUTEM JJIsI pELICHUS 3a1a4.

OrnepupoBaTh MOHSATUEM: CTEIIEHD C PAllMOHAIBHBIM MTOKA3aTEIIEM.

OmnepupoBaTh NOHITUSIMH: JIOTapu (PM YK CIa, JECITUYHBIC U HATYPAIbHBIC TOTapu(pMBIL.

YpaBHeHHs U HEpaBeHCTBA

[IpumeHsTH CBOICTBA CTENEHU AJis MPEOOPa30BaHMs BHIPAXKEHUM; ONEPUPOBAThH MOHSATUSIMU
MOKa3aTEJIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI TOKA3ATEIbHBIX YPABHEHUH U
HEPaBEHCTB.

BreimonusaTe  mpeoOpa3oBaHUS  BBIPAKECHHH, COJAEPKAIIUX JIOrapu(Mbl; ONEPUPOBATH
NOHATHAMH:  JOrapuMUYECKOEe ypaBHEHHE ¥ HEPABEHCTBO; pEMIaTb OCHOBHBIE  THUIIBI
norapu(MUYECKUX YpaBHEHUN U HEPABEHCTB.

Haxoaute pemienus npocTelimmnx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMHU: CHCTEMA JIMHEWHBIX YPaBHEHUN M €€ pelIeHue; MCIOJIb30BATh
CUCTEMY JIMHEUHBIX YPABHEHUN ULl PELLIEHUS TPAKTUYECKUX 3a1a4.

HaxonuTh pemieHus NpOCTEHIINX CUCTEM U COBOKYIMMHOCTEW pallMOHAIIbHBIX YpPaBHEHUU U
HEPaBEHCTB.

MonenupoBaTh peanbHbIE CUTYAIlH Ha S3BbIKE alreOpbl, COCTABIATh BEIPAKEHUS, YPaBHEHHSI,
HEPAaBEHCTBA M CUCTEMBI 110 YCJOBHUIO 3aJayd, HWCCIENOBaTh IIOCTPOCHHBIE MOJEINA C
HCIO0JIb30BAaHUEM ammnapara aareOpsbl.

DyHKUMU ¥ TPapUKH



OnepupoBaTh MOHATUAMMU: NepUogUYEcKas QYHKIMS, IPOMEKYTKH MOHOTOHHOCTH (DyHKIIMH,
TOYKU 3KCTpeMyMa (PYHKLIHMH, HauOoJblllee U HauMEHblIee 3HaYeHUs] (PYHKIMH Ha IPOMEXKYTKE;
UCIOJIb30BaTh UX JUIS UCCIIEA0BAHUS (DYHKIMH, 3a1aHHON IpapUKOM.

Onepuposatb [IOHATHUSIMH: rpaguku IIOKa3aTEeIbHOM, JorapupMUYEcKoit u
TPUTOHOMETPUYECKUX (PYHKIUI; n300paxkaTh UX Ha KOOPAMHATHOM IJIOCKOCTU U MCII0Ib30BaTh JJIs
peLIeHNs] ypaBHEHHI 1 HEPABEHCTB.

N3006paxaTh Ha KOOPAMHATHOM MJIOCKOCTH I'paKy JIMHEHHBIX YpaBHEHHUI U HCIOJIb30BATh
WX JUISl PELICHUs CUCTEMBI JJMHEHHBIX YpPaBHEHU.

Hcnonb3oBaTh rpaduky GyHKIMHM 1 HCCIEI0BaHUS POL[ECCOB M 3aBUCUMOCTEN U3 APYTUX
Y4EOHBIX U CIUTUINH.

Hauyana maremaTnyeckoro aHaausa

OnepupoBaTh MOHITUSIMU: HEMpepblBHAs (YHKIHNSA; MPOU3BOAHAA (YHKIUU; UCIOIb30BATh
reoOMeTpUYEeCKU U PU3MUECKUI CMBICT IPOU3BOAHOM I pelleHus 3a1ay.

HaxonuTh mnpou3BOAHBIE 3JIEMEHTapHbIX (QYHKIUH, BBIYMCIATH IPOU3BOAHBIE CYMMBI,
IPOU3BEEHMS], YACTHOIO (PyHKIUH.

Hcnonb3oBaTh NPOU3BOAHYIO 11 HCCIeN0BaHUSA (YHKIIMU HA MOHOTOHHOCTb M 3KCTPEMYMBI,
IPUMEHATDH PE3YIbTATH HCCIEA0BAHUS K TOCTPOCHUIO IPa(PUKOB.

Hcnonb30BaTh MPOM3BOIHYIO I HAXO0XKACHHUS HAUIY4YlIEro peleHus B IPUKIAJHBIX, B TOM
YHUCIIE COLUAIbHO-3KOHOMUY €CKUX, 3a/1a4ax.

OnepupoBaTh NHOHATUSIMHU: IEPBOOOpa3Hasi W MHTErpasl; MOHUMATh T'€OMETPUYECKUN U
(bu3nYecKuil CMbICI HHTErpaa.

Haxonuts mepBooOpa3Hble 3JI€MEHTapHBIX (DYHKUMN; BBIUMCIATH HMHTErpai mo ¢opmyie
Herorona—Jleli6Huna.

Pemate mpukiagHble 3a7ayd, B TOM YHCIE COLUATBHO-I)KOHOMHUYECKOTO U (PU3MUECKOro
XapakTepa, CPeACTBaMU MaTEMaTUYECKOI0 aHAIM3a.



®opmbl yuéTa padoueil mporpaMMbl BOCIUTAHUS B padoueii mporpamMmMme no ajareope.

Pabouas mporpamma Bocimtanuss MAOY «COIL Ne24y peanusyeTcss B TOM YUCIE H Yepe3
MCII0JIb30BaHUE BOCHUTATEIBHOTO MOTEHIMAJIa YPOKOB AJredpbl M Havajla MaTeMaTH4ecKOro

anaju3a. DTa paboTa OCyIIECTBICTCS B CISAYIOMUX hopMax:

(] TloOyxxaeHue oOydyaromMXcs COONIONATh HA YPOKE OOIICPUHSATHIE HOPMBI TTOBEICHUS,
npaBmia OOHIEHHWs €O CTapmuMu  (MeJaroruuyecKuMu  pabOTHHKAMU) U CBEPCTHHKAMHU
(0Oy4JaroIUMUCsl), TPUHIIUIIBI YUeOHOW TUCIUIUIMHBI M caMOOpranu3aivy. [[puBicueHne BHUMAHUS
00yJarommMXxcs K IEHHOCTHOMY acCIeKTy HM3y4aeMbIX Ha ypOKax MpPEIMETOB, SBJICHHUM, COOBITHI
gyepe3: JEMOHCTpAIMI0 O0YYaroIIUMCs MPUMEPOB OTBETCTBEHHOTO, T'PAKIAHCKOTO TIOBEICHWS,
MPOSIBJICHHS YEJIOBEKOJTIOOHSI M T0OpOCEpACUHOCTH — OOpalleHrne BHUMAHUS Ha SPKHUX JesiTenei
KYJIbTYpbI, CBSI3aHHBIX C M3y4aeMbIMU B JaHHBII MOMEHT TeMaMH, Ha TOT BKJaJ, KOTOPBIA OHU
BHEC/IM B Pa3BUTHE HAIlEH CTpPaHbI M MHUpPA, Ha JOCTOMHbBIE MOAPAKAHUS IPUMEPHI UX >KU3HH, Ha
MOTHUBBI WX IOCTYIIKOB; — WCIOJh30BAaHUE HA ypOKaX HH(OpPMAINH, 3aTPArUBAOIICH Ba’KHBIE

COHaJIbHBIC, HPABCTBCHHBIC, 3TUYCCKUC BOIIPOCHI

(] Wcnonp30oBaHNE BOCHUTATENBHBIX BO3MOXKHOCTEW COAEpKaHUS Yy4yeOHOTO MpeaMera Jis
dbopMUpOBaHUS Yy OOYyYaOMIMXCA POCCHUCKUX TPATUIMOHHBIX JTyXOBHO-HPAaBCTBEHHBIX W
COLIMOKYJBTYPHBIX IICHHOCTEH Yepe3 mo100p COOTBETCTBYIOIIUX TEKCTOB JIJIsI YTCHHUS, ITPOOTIEMHBIX

cUTyauui 17t o0CyKIeHUs B Kiacce

[0 MuauuuupoBaHue O0OCYXKIEHUHM, BBICKAa3bIBAaHUN CBOErO0 MHEHHS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOILIEHUS K M3Y4YaeMbIM JILIAM, IIPOM3BEACHUAM XYJ10)KECTBEHHOW JINTEpaTyphl U

UCKYCCTBA.

(] BkirodyeHHe B YPOK MIPOBBIX IPOLIEAYP, KOTOPbIE IIOMOTAOT IMOAAEPKATh MOTHUBALMIO
00y4Jarommxcs K MOJTy4YEHHIO 3HaHUH, HaJla)KUBAHHUIO O3UTUBHBIX MEXKIMUYHOCTHBIX OTHOLLICHUH B

KJIacce, TOMOTaloT YCTaHOBJICHHUIO 100pOKeNIaTeIbHOW aTMOC(epbl BO BpEMS YPOKa.

] [IpuMmeHeHne Ha ypoKe UHTEPAKTUBHBIX (pOpM pabOThl, CTUMYJIUPYIOLIMX [T03HABATEIbHYIO

MOTHBAIMIO 00YyYaOIUXCSI.

() IIpuMeHeHrE TPYNIIOBOM pabOThI MM pabOTHI B TTapaxX, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO

HaBBIKOB KOMAaH/IHON PabOThI M B3aUMOACHCTBHUIO C IPYTUMHU 00 yHAIOITUMHU CSI.

(] BeiOOp u uWCHoOJIb30BaHWE HA ypPOKAaX METOJOB, METOJIUK, TEXHOJIOTHH, OKa3bIBAIOIINX
BOCIIUTATENBHOE BO3/IEMCTBUE HA IUYHOCTh B COOTBETCTBUU C BOCIIUTATENBHBIM U A€AJIOM, IEIBI0 U

3aJadaMi BOCIIMTaHHA.



[ MauuuupoBaHue U MOAJEPAKKA HCCIeI0BaTEIbCKON AEATEIbHOCTH IIKOJIBHUKOB B (hopMme
BKJIFOUEHMSI B YPOK Pa3IM4YHbIX UCCIIENOBATEIbCKUX 3aJaHHI, YTO 1a€T BO3MOXHOCTb 00y4aroUMCsl
IpUOOPECTH HABBIKM CaMOCTOSATEIbHOI'O PEIICHUs TEOPETUUECKOM MpoOJieMbl, FT€HEPUPOBAHUS U
oopmiieHUsI COOCTBEHHBIX TMIIOTE3, YBAKUTEIBHOTO OTHOIICHUS K UYKHM MJIESM, IMYOJIMYHOrO

BBICTYIIJICHHUS, ApTYMCHTUPOBAHUA U OTCTaMBAHUSA CBOEH TOUKHU 3pCHUA.

[1 YcraHOBIIEHHE YBaXHUTEIbHBIX, JOBEPUTEIHHBIX, HE()OPMAJIbHBIX OTHOIICHUNH MEXIY

YUYUTCIIEM U YUYCHUKAMH, CO3JaHUC Ha YPOKaX 3MOHHOH3HLHO—KOM(bOpTHOﬁ Cpeabl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos
)
Nen/m | HaumeHoBaHHWe pa3aesioB M TeM MPOTrPaMMBbI 3 Hux 3 Hux HEKTPOHHEIE (L PpOBbIc)
Bcero | KOHTPOJIBHBIX NPaKTHYECKHUE odpasoBaTe/IbHbIe pecypehl
padoThI padoTt
| MHoxkecTBa pallHOHANIBHBIX U JIEMCTBUTEIBHBIX 14 | bu6moreka [JOK
yucen. PanionanbHble ypaBHEHUS! U HEPABEHCTBA https://m.edsoo.ru/1568aba3
) @Oynkuuu 1 rpapuku. CTeneHsb ¢ HenbIM 6 bubmuorexa LIOK
MOKa3aTeaeM https://m.edsoo.ru/1568aba3
3 ApupMeTHIeCKHii KOPEeHb N—O0i CTEIICHH. 18 1 bubmorexa [{OK
UpparmonansHbie ypaBHEHHUS U HEPAaBEHCTBA https://m.edsoo.ru/1568aba3
®opMyIibl TPUTOHOMETPUHN. T pUTOHOMETPUYECKHE bubmmotexa [IOK
4 24 1
YpaBHEHUS https://m.edsoo.ru/1568aba3
5 [TocnenoBaTenbHOCTH U TPOTPECCUU 4 bubmorexa [OK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 0000IIeHNE, CHCTEMATH3AIIHS ) 1 bubmmotexa [IOK
3HAHUHU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KJIACC

KosuvecTBo yacoB
No 11/ HanmeHnoBaHue pa3iesioB H TeM W3 Hux W3 uux iIeKTPOHHbBIE (U POBbIE)
) NporpamMmmal Bcero | KOHTPOJIBHBIX | MNPAKTHYECKHUX o0pa3oBaTeJbHbIE PeCypChI
padot padot
CreneHb ¢ paluOHaIbHBIM ITOKa3aTEIEM. BuGmorexa LIOK
1 ITokazaTenbHas pyHkuus. [lokasaTenbHble 12 1 httos://m.edsoo.ru/fl 1cdafd
YPaBHEHUS U HEPABEHCTBA DA ]
Jlorapudmuyeckas GyHKITUS. BuGmorexa LIOK
2 Jlorapudmuyeckue ypaBHEHUS U 12 hitps://m.edsoo.ru/fl 1 cdafd
HEPaBEHCTBA — ]
Tpuronomerpudeckre QyHKIUN U UX BuGmorexa LIOK
3 rpaduku. Tpuronomerpuueckue 9 1 hitps:/m.edsoo.ru/fl 1cdafd
HEPABEHCTBA — ]
bu6 OK
4 IIponsBoanas. [IpuMeHeHne MpPON3BOIHOM 24 1 hgp;?;:f;ii u/fl Ledafd
bubmioreka [IOK
> Murerpan u ero npumeHeHHs 0 https://m.edsoo.ru/fl 1c4afd
6 C . 12 ! bu6moreka [JOK
HCTCMBL YPaBHEHHH https://m.edsoo.ru/fl 1c4afd
bubmioreka [IOK
! HatypastbHEle i Lenble e 6 https://m.edsoo.ru/fl 1c4afd
g [ToBTOpenue, 0000IICHNE, CHCTEMATH3AITUS 18 | bu6moreka [JOK
3HAHUI https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacoB
Ne Tema ypoka W3 Hux W3 Hux Hara DJieKTPpOoHHbIe HuGpoBbIE
n/n Bcero KOHTPOJIBHBIX npaKkTHYeckux | M3yYeHusi | oOpazoBarejbHbie pecypchl
padort padoTt

Pa3znen 1. MHOKeCcTBa PAIMOHAJBHBIX H JeiiCTBUTEIbHBIX YHce/l. PaunoHalbHbIe ypaBHEHUS] 1 HEPAaBEHCTBA

MHoxecTB 0, OIICpallv HaQ

1 MHOXeCTBaMu. JluarpaMmmbl 1 brbmorexa [{OK
. https://m.edsoo.ru/746d5dce

Ditnepa—Benna
PaiyonanpHbIe uncia.

) OOBIKHOBEHHBIE U IECATUYHBIE 1 bub6moreka [JOK
JIPOOH, MPOIEHTHI, 0ECKOHECUHBIC https://m.edsoo.ru/be888093
MepuoANYECKUE TPOOH
ApudmeTrueckue ornepauu ¢

3 palMOHAILHBIMU YHCJIAMH, 1 bubmmoreka [JOK
peoOpazoBaHuUs YUCIOBBIX https://m.edsoo.ru/4d7{95fe
BBIpAKEHU U
[TpumeHenue 1pobeit v MPOLEHTOB

4 JUISL pelIeHUs IPUKJIAJHBIX 3a/1a4 U3 1 bubmmoreka LIOK
Pa3IMYHBIX OTpACEeH 3HAHUU U https://m.edsoo.ru/44dd1046
peanbHOU KU3HU
[Tpumenenue npobeil v MPOLEHTOB

5 JUISL pEelIeHus TPUKIIaAHbIX 3a1a4 U3 | bubmoreka [{OK

pa3IM4YHBIX OTpaciei 3HaHUN U
peaNbHON KU3HU

https://m.eds00.ru/d99d8c74




] ,}Z)[eﬁCTBHTeJILHHe qyclia. 1 BuGnorexa LIOK
aroHa. e aroHa e
HHOHAIBHBIC 1 HpPATHOHATLHH https://m.eds00.ru/2f36a36f
qyucia
- ApudmeTrueckue orneparuu ¢ | bu6mmoteka IIOK
NEUCTBUTEILHBEIMA YU CIIAMU https://m.edsoo.ru/a97a12d9
. [TpuOnuxEHHBIC BBIYUCICHUS, 1 BuGmiorexa LIOK
aBIJIA OK KUJIKa
MPaBHIIa OKPYIIICHHA, TIPHKHA . 1 https://m.edsoo.ru/cb723fbd
OLICHKA Pe3yJIbTaTa BHIYUCICHHUI
9 ToxxnecTBa U TOKIECTBEHHBIE | bub6muorexa IIOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23acl5
10 VYpaBHenue, KOpeHb ypaBHEHUS 1 bubmorexa HOK
P » KOpeHb ¥p https://m.edsoo.ru/11ac68be
11 HepaBenctBo, perenne HepaBeHCcTBA 1 bubmorexa HOK
P P P https://m.eds00.ru/50bdf26d
12 Mero cOBAO 1 bubmmoreka [IOK
TOJ UHTEPBAJIOB
AL MHTEP https://m.eds0o.ru/775f5d99
P OHO-
13| pouronams: ypasHemii 1 buGanotera LIOK
patl yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTpoabsnas padora no reme
3 nNEHO)KeCTBa PalMOHAIBbHBIX U | | Bu6motexa IJOK
eiic e cell.
ACHETBHTEALHBIX Aucet https://m.edsoo.ru/1914a389
PanumonajnbHble ypaBHeHHS U
HepaBeHCTB"

Pa3znen 2. ®ynknun u rpaguku. CteneHsb ¢ HeJIbIM OKa3aTejeM




DyHKIMS, CIIOCOOBI 33 IaHHS

L5 Py BaaiMHio 06haTHEL bu6motexa [IOK
HKIUH. UMH THBI
YHEI p https://m.edsoo.ru/226eeabf
byHKIMN
I'padux ¢pynkuu. O61acTh
16 OMpENENCHUSI U MHOXECTBO 3HAYECHU I bubmmoreka [IOK
¢bynkuuu. Hynu ¢yHkimm. https://m.edsoo.ru/763e75ee
[TpoMexyTKH 3HAKOMOCTOSIHCTBA
17 T ——. bubmotexa [JOK
THBIE U HEUETHBI KIIUU
YHEI https://m.edsoo.ru/ff4564ad
C .
o | o e
ARAD P https://m.edsoo.ru/66446d3e
JIEICTBUTENILHOI O YKCIIa
Hcnonb3oBaHre NOAXOASIICH (POPMBI
19 3aIlUCU IEHCTBUTEIBHBIX YUCET IS bub6mmoreka [JOK
pellieHus MPaKTUYECKUX 3aj1a4u U https://m.edsoo.ru/6eadc6f1
MIpe/ICTaBJICHUS] JAHHBIX
C
o | o o e
B ' https://m.edsoo.ru/3f25a047
rpauk
Pazgen 3. ApupMeTrHnyecKuii KOpeHb n—o0ii crenend. MppanuoHajibHble ypaBHEHHS U HEPABEHCTBA
71 ApudmeTnuecknil KOpeHb bubmmoreka LIOK
HaTypaJIbHOM cTeneHu https://m.edsoo.ru/d82c36d4
2 ApudmMeTnueckuii KOpeHb bu6motexa [IOK
HaTypaJbHON CTENEHU https://m.edsoo.ru/fe7fc4db
’3 CBoiicTBa apu(PMETHIECKOTO KOPHSI bubmmoreka [JOK

HaTypajbHON CTEMEHU

https://m.edsoo.ru/d0f0b260




CaoiicTBa apu(pMeTHIecKoro KOpHs

bubmmoreka [IOK

24

HaTypaJbHOUN CTENEHU https://m.edso0o.ru/c3389865
)5 CBoiicTBa apu(PMETHIECKOTO KOPHSI bubmoreka [JOK

HaTypaJbHOMN CTEIICHU https://m.edsoo.ru/444c4b9c
26 JeiicTBust ¢ apuMeTHIeCKUMU bubmotexa [JOK

KOPHSIMHU N—OH CTEIIEHU https://m.edsoo.ru/54b815¢c5
7 JeiicTBus ¢ apupMeTHIeCKUMU bu6motexa [IOK

KOpHSMH N—OM CTETEeHU https://m.edsoo.ru/83105a0e
)3 HeiicTBus ¢ apupMeTndecKuMu bubmotexa [JOK

KOPHSIMU N—Oi cTeneHu https://m.edsoo.ru/2ablc7bc
79 JeiicTBust ¢ apupmMeTndecKuMu bubmmoreka LIOK

KOPHSIMHU N—OH CTENEHU https://m.edsoo.ru/eacb053c¢
30 JelicTBus ¢ apupMeTHIeCKUMHU bu6motexa [IOK

KOPHSIMH N—OW CTEMEHU https://m.edsoo.ru/8a5adaS1
31 Pemenune nppannoHaabHbIX bu6mmotexa [IOK

YPaBHEHUI 1 HEPABEHCTB https://m.edsoo.ru/69106ae7
37 Pemenune uppanroHanbHBIX bubmmoreka LIOK

YPaBHEHMI U HEPABECHCTB https://m.edsoo.ru/9362fea9
33 Pemenune nppannonanbHbIX bubmmoreka [IOK

YpaBHEHUM 1 HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenune nppannoHanbHbIX bubmmoreka [IOK

YpaBHEHUM U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenune nppannoHaibHbIX bu6muotexa LIOK

YPaBHEHHI 1 HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoiicTBa 1 rpaduK KOpHs N-0if bu6motexa [IOK

CTCIICHU

https://m.edsoo.ru/ebOcc5e3




37 CaoiicTBa 1 rpaduK KOpHS N-0i 1 bu6motexa [IOK
CTEIEHU https://m.edsoo.ru/5f29b9b5
Kountpoabnasi paGota no teme
"Apudmernyeckuii KOpeHb N—0ii bubmoreka [JOK
38 1 1
crenend. UppaumonaabHbie https://m.edsoo.ru/f13af630
YPABHEHHUs H HepaBeHCTBa"
Paznen 4. @opmyJibl TpuronomMerpun. TpuronomMeTprnyeckue ypaBHeHHsi
39 CuHyc, KOCHHYC ¥ TaHT€HC YHCIIOBOT'O | bubmmoreka [IOK
aprymeHTa https://m.edsoo.ru/5f605ed0
40 CuHyC, KOCUHYC ¥ TAHT€HC YHCIIOBOI'O 1 bubmotexa [JOK
aprymeHra https://m.edsoo.ru/ec9f4d78
41 ApKCHHYC, apKKOCHHYC U apKTaHT€HC | bu6muotexa LIOK
YHUCJIOBOI'O apryMEHTa https://m.edsoo.ru/b8f5d49a
42 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC ] bu6morexa [IOK
YUCIOBOr0 apryMeHTa https://m.edsoo.ru/f1{f9220
T
5 | onperercne rpuronoverpicern | 1 Bumorer LLOK
PEACTIEHC TP P https://m.eds0o.ru/6df195a0
(GYHKITUH YMCITIOBOTO apryMeHTa
M TpuroHomerpuyeckas OKpy>XKHOCTb, 1 Bumorexa LIOK
onpe)lenve FHHC TPHTOHOMCTPIHACCIX https://m.edsoo.ru/6b61c578
(GYHKLIMI M CIOBOT0 apryMeHTa
45 OCHOBHbBIE TPUTOHOMETPUYECKHUE 1 bubmmoreka [IOK
hopMyJIBI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUECKUE 1 bu6motexa [IOK
bopmyIbI https://m.edsoo.ru/fcdd2a2e




OCHOBHBIE TPUTOHOMETPUUECKUE

bubmmoreka [IOK

47
hopMyJIBI https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUYECKUE bubmoreka [JOK
bopMyITBI https://m.edsoo.ru/12d1413c¢
[TpeobpazoBanue bubmmorexa [IOK
49 .
TPUTOHOMETPUUECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
50 [TpeoOpazoBanue bu6motexa [IOK
TPUTOHOMETPUYECKUX BhIPAKECHU N https://m.edsoo.ru/09baSb3d
51 [TpeoOpazoBanue bubmmoreka LIOK
TPUTOHOMETPUYECKUX BBIPAKEHUIN https://m.edsoo.ru/1{4655da
[IpeobpazoBanue bubmmoreka [IOK
52 .
TPUTOHOMETPUUECKUX BBIPAKEHUI https://m.edsoo.ru/76¢e9958
53 [TpeobpazoBanue bu6motexa [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUI https://m.edsoo.ru/8fa598b5
Pemenue TpuroHoMeTpUYECKUX bu6mmotexa [IOK
54 .
YpaBHEHHI https://m.edsoo.ru/6baefel9
55 Pemenue TpUroHOMETPUYECKHUX bubmmoreka LIOK
YpaBHEHUI https://m.edsoo.ru/alf8d141
56 Pemenne TpuronoMeTpuyeckux bubmmoreka [IOK
YpaBHEHU I https://m.edsoo.ru/65a0f2d0
57 Pemenue TpUroHOMETpUYECKHUX bubmmoreka LIOK
ypaBHEHUI https://m.edsoo.ru/0d8a770d
Pemenue TpUroHoMeTpUYECKUX bu6muotexa LIOK
58 .
YpaBHEHHI https://m.edsoo.ru/cec28774
59 Perienrie TpUrOHOMETPUUECKUX bu6motexa [IOK

YpaBHEHUI

https://m.edsoo.ru/ebeec650




O060611enne mo teMaM "OCHOBHEIE
60 TPUTOHOMETPUUYECKHE (POPMYJIbIL. 1 brbmmorexa [OK
https://m.edsoo.ru/aed44acdc
Tpuronomerpuyeckue ypaBHeHus"
Kountpoabnasi paGota no teme
"®opMyJsibl TPUTOHOMETPHH.
61 Tpl/ll?OH)(,)MeTppl/l‘leCKl/le ’ 1 1 bubmorexa [OK
" . https://m.edsoo.ru/b46a8228
ypaBHeHust''/Bcepoccuiickast
NnpoBepoYHas padora
Hrorosas koHTpoILHAsA padora /
62 Bcepoccnﬁcxaﬂl:lposepofl)naﬂ 1 1 bubmoreia LOK
https://m.edsoo.ru/188bbfbc
padora
Paznea S. IlocenoBare/ibHOCTH M IPOrPecCHU
Apudmernueckas 1 TeOMETPUIECKas
63 nporpeccun. Mcrnonas3oBanue | bu6motexa [IOK
IIPOrPECCHUHM ISl PELLIEHUS peabHBIX https://m.eds00.ru/d3666918
3aJa4 MPHUKJIATHOTO XapaKTepa
beckoneuHo yObIBaromas
64 reomerpuyeckas nporpeccusi. Cymma | bubmmoreka LIOK
OEeCKOHEUHO yObIBAIOIICH https://m.edsoo.ru/1cbf72b1
TF€OMETPUYECKON ITPOrPECCUH
65 dopmyia cIOKHBIX IPOLEHTOB 1 bubmuorexa LIOK
https://m.edsoo.ru/538fc437
66 dopmyJia CI0KHBIX MPOIEHTOB 1 brbmorexa [OK
https://m.edsoo.ru/c2627eca

Pa3nea 6. [loBTOpenue, 06001eHne, cucTeMaTH3ANMUs 3HAHUI




O00011eHE, CHCTEMATH3AIIAS 3HAHUI
67 3a Kypc aJire0pbl 1 HavaI
MaTteMaTHueckoro aHammsa 10 kmacca

O0600111eHHE, CHCTEMATH3ALMS 3HAHUI
68 3a Kypc ayireOpbl 1 Havasl

mareMatThuueckoro anaimmsa 10 kiacca

bub6morexa IIOK
https://m.edsoo.ru/49f1b827

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

KoaunuecTBo yacoB

Ne Tema ypoka W3 Hux W3 Hux Jara JIeKTPOHHBbIE HU(POBbIE
n/n Bcero KOHTPOJILHBIX | TNpaKTHYecKux | H3YUeHHsi | 00pazoBaTe/IbHbIE PeCypChI
padot padot
Pa3nen 1. Ctenenb ¢ panmoHaabHbIM Noka3artesieM. [lokazareabHas ¢pynkuus. [lokazarejbHble ypaBHeHHS U HEPABEHCTBA
| CrerneHb ¢ paluoHaIbHBIM | bubmuorexa [JOK
MOKa3aTeIeM https://m.edsoo.ru/a52939b3
. Bbubmnoreka LIOK
2 CrolicTaa crencin : https://m.edS(]i).ru/ff6O1408
3 [TpeoOpazoBaHue BeIpaKeHUH, | bubmuotexa LIOK
COJIEpKAIMX PAallHOHAIIbHBIE CTENEHU https://m.edsoo.ru/3d87¢e248
4 [TpeoOpazoBaHue BBIPAKCHUN, | bubmorexa [{OK
coiepKalluX palMoOHAIbHBIE CTENEHU https://m.edsoo.ru/343c6b64
5 [TpeoOpazoBaHue BeIpaKEHUH, | bubmmotexa [IOK
COJIeprKalllMX palluOHAIIbHBIE CTEEHU https://m.edsoo.ru/4064d354
6 [TokaszaTenbHbIE YpPABHEHHUS U | bubmotexa [JOK
HEpaBEHCTBA https://m.edsoo.ru/be76320c
7 IToka3arenbHbIC ypaBHEHUS U | bubmotexa L{OK
HEpaBEHCTBA https://m.edsoo.ru/3d408009
g [TokazaTenbHbIE YpaBHEHHUS U | bubmoteka [JOK
HEpaBEHCTBA https://m.edsoo.ru/bd5ff0ec
9 [TokazarenbHble YpaBHEHUS U | bubmotexa [JOK
HEpaBEHCTBA https://m.edsoo.ru/cebf10c6
10 IToka3aresbHbIE YPABHEHUS U | bubmorexa [{OK
HEpPaBEHCTBA https://m.edsoo.ru/536de727




1 [TokasarenbHas GyHKIMs, €€ CBOICTBA bubmoreka IJOK

U rpauk https://m.edsoo.ru/85bc8132

Kountpoabnasi paGota no teme

"CTeneHb ¢ pAiHOHATbHBIM BuGmorexa LIOK
12 nokaszareJieM. [loka3areabnas

https://m.edsoo.ru/58e8e2{2
¢pynknus. IlokasarenbHble
YPABHEHHUs U HepaBeHCTBa'"
Paznen 2. Jlorapupmudeckast pynkuus. JlorapupMuyeckne ypaBHeHUS M1 HEPABEHCTBA
bu6moreka [JOK

13| Jlorapugu micna https://m.edsoo.ru/3e3230d4
14 [ecaruunble U HaTypajJbHbIE bubmuorexa [JOK

Jorapu Mol https://m.edsoo.ru/lea72162
L5 [Ipeobpa3oBaHre BEIPAKCHHUIA, bubmoteka IJOK

coJiepyKaInX Joraprugmbl https://m.edsoo.ru/da48154c
16 [TpeoOpazoBaHue BBIPAKCHUN, bubmorexa [{OK

COZIEpIKAIINX JOTaprudMBbI https://m.edsoo.ru/4beff03b
17 [TpeoOpazoBaHue BeIpaKEHUH, bu6mmotexa [IOK

coJiepyKaIuXx Jorapugmbl https://m.edsoo.ru/fel 89f2d
13 ITpeoOpazoBaHue BbIpaKEHUH, bubmotexa LIOK

coJiep KaIuXx Jorapugmol https://m.edsoo.ru/fadb8aas
19 Jlorapudmuyeckue ypaBHEHUS U bubmoteka [JOK

HEpaBEHCTBA https://m.edso0.ru/3034724¢
50 Jlorapudmuueckue ypaBHEHUS U bubmorexa [JOK

HEpaBEHCTBA https://m.edsoo.ru/712ac2d9
71 Jlorapudmuueckue ypaBHEHUS U bubmotexa [JOK

HEpaBEHCTBA https://m.edsoo.ru/9e3{4bc9




2 JlorapudmMuyeckue ypaBHCHHUS U 1 bubmoreka IJOK
HEpaBEHCTBA https://m.edsoo.ru/15bclcfb
’3 Jlorapudmuueckas pyHkus, eé | bubmmotexa [IOK
CBOICTBa U rpauk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmunueckas pyHkus, eé | bubmotexa LIOK
cBoiicTBa U rpaduk https://m.eds00.ru/9d102051
Paznen 3. Tpuronomerpunueckue pyHKkuum u ux rpaguxu. Tpuronomerpnyeckne HepaBeHCTBA
)5 Tpuronomerpuueckue QyHKLINU, UX | bubmotexa LIOK
CBOMCTBa U rpaduku https://m.edsoo.ru/beeff646
26 Tpuronomerpuyeckue GyHKIIMH, KX | bubmoteka [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuueckue QyHKUNHU, UX | bubmuotexa LIOK
CBO¥CTBa U rpaduku https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpuueckre QyHKINHU, UX | bu6mmotexa [IOK
CBO¥CTBa U rpaduku https://m.edsoo.ru/24ab3c53
29 IIprumepsl TPUTOHOMETPUUECKUX | bubmotexa LIOK
HEPaBEHCTB https://m.edsoo.ru/5272b9%al
30 [Tprumepbl TPUTOHOMETPUUECKUX | bubmotexa [JOK
HEpPaBEHCTB https://m.edsoo.ru/0c837397
31 IIprumeps! TPUTOHOMETPHUECKUX | bubmuotexa LIOK
HEpaBEHCTB https://m.edsoo.ru/e6e1901f
1 [Tpumepb! TPUTOHOMETPUUECKUX | bubmoteka [JOK
HEpPaBEHCTB https://m.edsoo.ru/0f903c75
KonTpoabsnas padora no treme
33 "Jlorapudpmuyeckas GpyHKuus. | bu6mmoreka LIOK

Jlorapupmuyeckue ypapHeHUus1 U
HepaBeHcTBa. TpUroHomMeTpnyeckune

https://m.edso00.ru/10130727




GyHkumMu 1 ux
rpaguxku. Tpuronomerpuyeckue
HepaBeHcTBA'

Pa3nen 4. Ilpo

u3BoAHasA. [IpuMeHeHne NPOU3BOAHOM

34 H o bu6moreka [JOK
CHIPEPBIBHLIC QYHKIIIH https://m.edsoo.ru/403bfb0d
35 MeTo MHTEpBaJIOB JIsl PEIICHMS bu6mmotexa [IOK
HEpPaBEHCTB https://m.edsoo.ru/6db0b423
36 MeTox HHTEpBaJIOB IS PELICHUS bubmotexa L{OK
HEpaBEHCTB https://m.edsoo.ru/0adbcelb
37 I bu6moreka [JOK
POH3BOAHAS GYHKLIHI https://m.edsoo.ru/0731ad3d
13 o o bubmoreka IJOK
POHSBOMHAT GyHicHiH https://m.eds00.ru/723dd608
39 ['eomerpuyeckuii u pusnueckuit bubmmotexa [IOK
CMBICJI POU3BOAHON https://m.edsoo.ru/6¢8d36ff
['eomerpuyeckuii u puznueckuit bu6mmotexa [IOK
40 .
CMBICJI TPOU3BOAHON https://m.edsoo.ru/a413eca9
41 [Ipon3BoaHbIE DIEMEHTAPHBIX bubmotexa L{OK
GyHKUMH https://m.edsoo.ru/c7550e5f
42 IIpon3BoaHbIE 271EMEHTAPHBIX bubmuotexa LIOK
byHKIMH https://m.edsoo.ru/14ab3cdb
43 IIpon3BoaHas CyMMBI, IPOU3BEACHUS, bubmuotexa LIOK
YaCTHOT'O (PYHKITHI https://m.edsoo.ru/c12a0552
m IIpon3BoaHast CyMMBI, IPOU3BEACHUS, bu6mmotexa [IOK

YaCTHOT O (DYHKIIHH

https://m.edsoo.ru/d598201




IIpou3BonHas CyMMBbl, IPOU3BEICHUS,

Bbu6moreka [JOK

45
YaCTHOT'O (PYHKITHI https://m.edsoo.ru/1de34d4d
ITpuMeHeHn e NPOU3BOIHON K
" i . }Opq) L Bu6miorexa [TOK
HUCCJIENOBAHU HKIIUHA H
y https://m.edsoo.ru/17af2df9
MOHOTOHHOCTh M SKCTPEMYMBI
ITpnMmeHeHn e NPOU3BOIHON K
47 P p‘b A . bu6moreka [JOK
HACCIIEqOBAHUIO (YHKIIUN Ha
A YHEI https://m.edsoo.ru/a8caSad4
MOHOTOHHOCTb M 9KCTPEMYMBI
ITpuMmeHenne Npou3BOIHON K
43 P pq) A . bu6moreka [JOK
HCCIEI0BaHUI0 (PYHKIMI Ha
A yHHI https://m.eds00.ru/0b41 1 edd
MOHOTOHHOCTh M KCTPEMYMBI
ITpuMmeHeHn e NpoOU3BOAHON K
49 P pq) g . Bbu6moreka [JOK
HCCIeI0BaHUI0 (PYHKIMI Ha
A YHEI https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTh M KCTPEMYMBI
Haxoxnerane HanOoIbIIErO U
50 . ero 3HATE o . bubmorexa [JOK
HaVMEHBIIEro 3HayeHus GyHKIUN H
Y https://m.edsoo.ru/fac78105
OTpEe3Ke
Haxoxnenne HanOoNbIIErO U
51 g o bu6moreka [JOK
HANMEHBIIETO 3HaYeHus PyHKIUN HA
YHEH https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxnenne HanOombIIErO U
57 g o bubmoteka [JOK
HaUMEHBIIIEro 3HaYeHns GyHKIUU Ha
YHIH https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HanOoIbIIEro U
s bu6moreka [JOK
53 HaWMEHBIIIEro 3HaYCHHS (YHKITUU Ha

OTpe3Ke

https://m.edsoo.ru/d9469916




Haxoxnenue HanbGonbIIEro U

54 HaWMEHBIIIEro 3HaYCHHS (YHKITUU Ha 1 bubmorexa [OK
https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenue HanOomnpiero u
55 HaI/IMeIfbmero 3HaueHus GYHKIHUU Ha 1 Bubmiorexa LIOK
https://m.edsoo.ru/86adcbfd
OTpe3Ke
[IpuMeHeHu e MPOU3BOTHON [T
HAXO0XJACHUS HAWIYUIIero pelieHus B
56 HpI/IKJI:lI,HHBIX 3a;[ati:X, )mﬂp 1 bubmorexa OK
https://m.edsoo.ru/13205d80
OIpesieNIeHHs] CKOPOCTH Ipolecca,
3a1aHHOTO (HOPMYJION HIIK TPAPUKOM
KonTpoasHas padora no reme
57 "Hpoimonﬂaﬂl? IIpumenenune 1 1 Bubmioreia OK
o https://m.edsoo.ru/f8ed5f99
NMPOU3BOTHOM
Pa3nen S. UHTerpas u ero npuMeHeHus
53 ITepBooOpa3nas. Tabauua | bubmmotexa [IOK
MepBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [TepBoobOpa3znas. Tabmuma | bubmmotexa LIOK
MepBO0OPA3HBIX https://m.eds00.ru/30c3697b
60 WnTerpan, reomerpuueckuii u | bubmotexa [JOK
bu3nYecKuii CMBICT HHTErpaia https://m.eds00.ru/391272c¢9
61 WHTerpai, reoMeTpu4ecKuil u | bubmuotexa LIOK
(GU3HYECKHI CMBICII HHTErpajia https://m.edso0o.ru/d359fb5f
62 WHTerpai, reoMeTpu4ecKuil u | bubmuotexa LIOK
¢bu3nYecKuil CMbICI HHTErpaa https://m.edsoo.ru/07eb464b
63 Brrancnenue unaTerpana no Gopmyse | bubmorexa [{OK

Hrrorona—JIeiGuuIa

https://m.edsoo.ru/b9b225¢3




Brrancnenue unTerpaia no popmysne

Bbu6moreka [JOK

64
Herotona—Jleitbuuna https://m.edsoo.ru/b800deb4

65 Brruncnenue unTerpana no gopmyse bubmmotexa [IOK
Hrrotona—JleliOnuna https://m.edsoo.ru/f5eed075

66 Brruncnenue narerpana no gopmyse bubmuorexa [JOK
Herorona—Jleiioanma https://m.edsoo.ru/41da431a

Pa3nen 6. CucreMsbl ypaBHeHUH
67 Cuicre it S bubmuorexa [JOK
HCTEMBbI JINHEWHBIX YPAaBHEHUM
M https://m.edsoo.ru/b648235a
68 CucreMbl TMHEHHBIX YPaBHCHUH Buomiorexa IOK
P https://m.edsoo.ru/5ab83864
o Pemenue npukiaaHbix 3afxaq c BuGmorexa [JOK
OMOIIBIO CUCTE e
HOMOTIb . MCTENBLJTHEHHBLE https://m.edsoo.ru/a4d65ee5
ypaBHEHU I
P

o | o "

0 . https://m.edsoo.ru/aa5962el
ypaBHEHU I
CucreMbl U COBOKYITHOCTHU LETIBIX,

71 paLMOHANIBHBIX, HPPALMOHAIIBHBIX, bubmotexa LIOK
MOKA3aTeNbHBIX, TOTapu(hMUYECKIX https://m.eds00.ru/48190472
YPaBHEHHI U HEPABEHCTB
CucreMbl U1 COBOKYITHOCTHU LETIBIX,

7 palMOHANIBHBIX, HPPALTUOHAIIBHBIX, bubmuorexa [JOK
MOKa3aTeNIbHbIX, JOrapu(pMUIECKUX https://m.edsoo.ru/2dbd3859
YPaBHEHUI 1 HEPABEHCTB

73 CucreMbl U COBOKYITHOCTH LIETIBIX, bubmorexa [{OK

paliOHAJIbHBIX, HPpPAIXMOHAJIbHBIX,

https://m.edsoo.ru/7ab8d17¢e




MOKa3aTeNbHBIX, JTOrapu(MUIECKUX
YpaBHEHUU U HEPABEHCTB

CucreMsl u COBOKYITHOCTH LEJBIX,
palvOHAJIBHBIX, HppalliOHAJIbHBIX,

bu6moreka [JOK

74 1
MOKa3aTeNbHBIX, JOrapu(pMUIECKUX https://m.edsoo.ru/81cccfe9
YpaBHEHHI 1 HEPABCHCTB
Hcnionp3oBanue rpaduKoB QyHKITHHA bubmorexa LIOK
75 . 1
JUIsl peIeHUs] yPaBHEHUHM U CHCTEM https://m.eds00.ru/039949bf
76 Hcnonb3oBanue rpadukoB (yHKIHHA | bubmotexa [JOK
JUUISL pelIeHUs] YPaBHEHUN U CUCTEM https://m.edsoo.ru/a7d95179
IIpumeHenue ypaBHEHHM, CHCTEM U
HEPAaBEHCTB K PEIICHUIO
77 P P 1 Bbu6moreka [JOK
MaTeMaTUYECKUX 3aJ1ay | 3a]1a4 U3
IV[ A https://m.edsoo.ru/ca878deb
pa3IMYHBIX o0NacTell HAyKu U
peanbHON KU3HU
KonTpoJsbHas padora no teme
" o P P | | Bubmoreka LIOK
HTerpaJj u ero NnpuMeHeHHs .
P pv https://m.edsoo.ru/471c735b
Cucrembl ypaBHeHHii"
Paznen 7. HarypajibHbIe U 1eJibIe YNCIa
79 HartypanbHble u 1ienble yncia B | bubmotexa [JOK
3aJja4yax U3 peajbHOU KU3HU https://m.edsoo.ru/3ceel 327
20 HatypanbHble U LienbIe Ynciia B | bubmuotexa LIOK
3aj1a4ax U3 peaibHOM KU3HU https://m.edsoo.ru/a35al31d
81 HatypanbHble U Lienble Ynciia B | bubmuotexa LIOK
3a/1auax U3 peajbHOU KU3HU https://m.edsoo.ru/ef10c419
bu6moreka [JOK
82 [Ipu3HaKku 1eIMMOCTH LIENBIX YUCET 1

https://m.edsoo.ru/51696a67




83 [IpusHaku ne oc e ce 1 brbmorexa [OK
PHSHAIH ACTHMOCTH HEIBIX HHce https://m.edsoo.ru/fab81c0e
bu6moreka [JOK
84 I1 1
PHSHATH ACTHMOCTH HCIbIX HHEC https://m.edsoo.ru/ef2c6e43
Pa3nea 8. [loBTOpenne, 06001eHNe, CUCTEeMATH3 AU 3HAHUI
85 [ToBTOpeHue, 0000IICHHE, : bu6mmoreka [JOK
cUCTeMaTH3alus 3HAaHUI. Y paBHEHUS https://m.edsoo.ru/0312c1f8c¢
26 [ToBTOpenue, 00006IICHNE, 1 bubmioreka [IOK
CUCTEMAaTH3alus 3HAHUI. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, 0000IICHHE, 1 bu6moreka [JOK
cUCTEeMaTH3allus 3HaHUM. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpeHue, 0000IICHHE, | Bbu6moreka [JOK
CHUCTEeMaTH3allus 3HAaHUM. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
[ToBTOpeHue, 0600IICHNE, bu6moreka [JOK
89 . 1
CUCTEMaTH3allMsl 3HaHUW. Y paBHEHUS https://m.edsoo.ru/9c44cbea
90 [ToBTOpeHue, 06odIICHNE, | bu6moreka [JOK
CUCTEMAaTH3alMs 3HAHUI. Y paBHEHUS https://m.edsoo.ru/337aad59
IT 000
H ' https://m.edsoo.ru/a86014el
Hepagenctra
I , 0000 ,
02 | cueremammsauns swammi 1 BrGmiorera LIOK
i ' https://m.edsoo.ru/5c45a60a
Hepagenctra
I , 0000 ;
S A — 1 BrGmiorera LIOK
1 ’ https://m.edsoo.ru/19304aba
HepaseHnctBa




[ToBTOpeHue, 0000IICHHE,

94 cHCTeMATIA A Bbu6moreka [JOK
HCTEMATHSAHI SHAMHH. https:/m.edsoo.ru/c3d4b282
Hepasenctsa
IT , 0000 ,
95 CI/I(z:BTTe(;f;TI:/IIZZ (1)/15103}?;:11:11;16 CucreMsl bubmorexa TIOK
. B ’ https://m.edsoo.ru/a20b8adc
ypaBHEHUI
o [ToBTOpeHuUeE, 0606LueHI:Ie,C Bumiorexa LIOK
aTnsa a .
cucteM TI/? LA SHATIHL LHCTEMDT https://m.edsoo.ru/a012476d
ypaBHEHUH
97 [ToBTOpeHue, 0000IICHHE, bu6moreka [JOK
cucrteMmaTu3aius 3HaHu. OyHKIUK https://m.edsoo.ru/d620c191
08 [ToBTOpeHue, 0000IICHHE, bu6moreka [JOK
cucteMaTu3anus 3HaHu. OyHKIUU https://m.edsoo.ru/7017196f
99 " a a5t paGoTa bu6moreka [JOK
TOrOBAs KOHTPOILHAN pavoT https://m.eds00.ru/513c9889
O000111EHE, CHCTEMATH3AIIAS 3HAHUH
100 3a Kypc aire0psl U Havaul bubmuotexa [JOK
MaTteMaTruueckoro aHammsa 10-11 https://m.edsoo.ru/2276973
KJIACCOB
O0600111eHE, CHCTEMATH3ALMS 3HAHUI
101 3a Kypc ayireOpbl ¥ Havasl bu6moreka [JOK
maTeMathuyeckoro aHaigusa 10-11 https://m.edsoo.ru/3330f7ef
KJIaCCOB
O00011eHE, CHCTEMATH3AIIAS 3HAHUIH
102 3a Kypc ayireOpbl ¥ Havasl bubmoreka IJOK

maremMatTruyeckoro agammsa 10-11
KJIaCCOB

https://m.edsoo.ru/cead345e




OBIIEE KOJIMYECTBO YACOB I1O 102 5 0
I[TPOTPAMME
O EHOYHBIE MATEPUAJIBI
10 KJIACC
Ne Tema KOHTpOIBHOI pabOTHI ®opma Bpewms IIpoBepsiemble ymeHus
IIPOBEICHHUS IIPOBECHHUS
1 Konrponenass  pabora 1mo  Teme KP 40 MuHyT | BhIMONHATE apudmeTHUECKUE ONepaluy ¢ palluOHAIBHBIMU
"MHOXecTBa palMOHAJIBHBIX " U JICHCTBUTEIBHBIMU YU CIAMH. BBIMOTHATE MPUOIMKEHHBIE
JIECTBUTENBHBIX uncel. PaninonanpHbIe BBIYMCIICHUS, MCIONb3ysl IIPaBUIA OKPYIVIEHHs, JelaTh
YpaBHEHMS U HEPABEHCTB" NPUKUJKY U OLIEHKY pe3ysbTaTa BelYMCIeHU. M cronbp30BaTh
noaxoAsuyo (GopMy 3amucu JeWCTBUTEIbHBIX YHCEN IS
pelIeHUs] MPAKTHUYECKUX 3a/ad M IMPEACTABICHUS JaHHBIX.
BoinonHATe NpeoOpa3oBaHMs IENbIX, PALUOHAIBHBIX U
UpPpallMOHAIbHBIX BBIPAKEHUN M pellaTb OCHOBHBIE THIIbI
LEJIbIX, PAallMOHAJIBHBIX U HPPALMOHAJIBHBIX YpaBHEHUH U
HEPaBEHCTB.

2 KontponbHas pabora no reme KP 40 muHyT | BbimonHATe mpeoOpa3oBaHMsA LENBIX, PAlMOHAIBHBIX H
"ApudmeTnyeckuii KopeHb n—oi UpPpaLMOHAIbHBIX BBIPDAKEHUN M pellaTb OCHOBHBIE THIIBI
creneHu. MppanuoHanbHbie LEJIbIX, PAllMOHAJIBHBIX U HPPALUOHAIBHBIX YPAaBHEHUH U
YpaBHEHHUS U HepaBeHCTBA" HEPABEHCTB.

3 KonTponpHas pabora 1o Teme KP 40 munyT | Hcrmonas30BaTh 3aMKcCh MPOU3BOJIBHOTO yIJia uepe3 00paTHbIC

"®OopMyJIbl TPUTOHOMETPHH.
Tpuronomerpruueckue

TPUTOHOMETPUUECKUE byHKIHH. BrimonHaTe




ypaBHeHHs"/Beepoccuiickas npeoOpa3oBaHUsl TPUTOHOMETPUYECKUX  BBIPAXKECHUN U
poBepovHas pabora pelaTh TPUTOHOMETPUIECKIE YPAaBHEHHS.

4 UrtoroBass koHTpombHast pabota / KP 40 munyt | Mcnonbs3oBath rpaduku pyHKIUH 1715 pEIICHUs] ypaBHEHH.
Beepoccniickas mpoBepoHast Crpoute W uyuTath rpaduKkd JUHEHHOH  (QyHKIUWH,

KBaJpaTUYHOW (YHKIMHU, CTETIEHHOM (YHKIUU C IIEJbIM
nokasatenem.lcnons30BaTh CBOMCTBa
IIOCJIEIOBATENIBHOCTE M INPOrPEeCcCUd I pELICHUS
peabHBIX 33729 MPUKIATHOTO XapaKTepa.
11 KJIACC
Ne Tema KOHTPOJIBHON PaboThI dopma Bpewms [IpoBepsiemble ymeHus
IIPOBEJECHMUS MIPOBEICHUS

1 KonrtponsHas paboTta o teme KP 40 munyt | IlpuMeHsATs CBOIMCTBA cTemeHH s TMpeoOpa3oBaHUS
"CreneHs ¢ pariioHaIbHBIM BBIPQXKCHUN, OMEpUPOBATh MOHATUSIMU: TIOKa3aTEIbHOE
nokaszateneM. [lokazaTenpHas ypaBHEHHE ¥ HEpPaBEHCTBO; pEIIaTh OCHOBHBIC THIIBI
¢byukuus. [TokazarenbHble ypaBHEHUS MOKa3aTeNbHbIX ypaBHEHUH © HepaBeHCTB. HaxomuTh
U HepaBeHCTBA" pelIeHus  MPOCTEHIIMX  CHUCTEM U COBOKYIHOCTEH

palMoOHaIbHBIX YPAaBHEHUHN 1 HEPABEHCTB.

2 KontponwsHas pabota no teme KP 40 MuHyT | BBIMONHATH mnpeoOpa3oBaHMs BBIPAKEHHM, COIEPIKAIIUX
"Jlorapudmuyeckas QyHKIHU. jorapu(Mbl; ONEPUPOBATh MOHATHSAMH: JIOTapu(OMHUUECKOES
Jlorapudmuyeckue ypaBHEHUS U ypaBHEHHE ¥ HEPaBEHCTBO; pEIIaTh OCHOBHBIC THIIBI
HepaBeHCTBA. T pUTOHOMETPUIECKUE norapu(pMUYEcKuX ypaBHEHUN W HepaBeHCTB. OmnepupoBaTh
GYHKINY U UX MOHATUSAMU:  TIEpHOAMYECKass  (QYHKIUSA,  IPOMEXYTKH

MOHOTOHHOCTH ()YHKIIMH, TOYKH OKCTpeMyMa (QYHKIIHH,




rpaduku. TpuroHomMmeTpuyeckue
HepaBeHCTBA"

HauOoNplllee W HaWMEHbIee 3Ha4YeHUs (YHKIMH Ha
MIPOMEKYTKE; UCIONB30BaTh MX JJIsl UCCIENOBaHUS (PYHKIIUH,
3amaHHON rpadukom. OnepupoBaTh MOHATUAMHU: T'paduKu
MOKa3aTeNbHOM, JIorapu(PMUYECKO W TPUTOHOMETPUYECKHUX
GbyHKIMIA; W300pakaTh MUX HAa KOOPAWHATHON IUIOCKOCTH H
WCIOIB30BATh JIJISl PEIICHNS] YPAaBHEHUI U HEPaBEHCTB.

KonTtponbHas pabora 1o reme KP 40 munyt | HaxomuTe  mpoM3BOJAHBIE  3JIEMEHTApHBIX  (QYHKIUH,
"ITpousBoanas. [Ipumenenue BBIUUCIIATh IPOU3BOAHBIE CYMMBI, IIPOU3BEICHUSI, YACTHOT O
MIPOU3BOJHON" ¢ynkumii. Mcnonp30BaTe NpOU3BOIHYIO AJIS UCCIIEAOBAHUS
(YHKIMM Ha MOHOTOHHOCTb M 3KCTPEMYyMBbI, NPUMEHATH

pe3yJIbTaThl UCCIEOBAHUS K IIOCTPOSHUIO TPapHUKOB.
Konrponphnass  pabora mo  Teme KP 40 munyt | OnepupoBaTh HOHATUSAMM: IIepBOOOpa3Hasi U HUHTErpa;

"Unterpamn ©“  €ro  NpUMEHEHHUs.
Cucremsl ypaBHeHUI"

MOHUMATh T€OMETPHUECKUN U PU3NIECKUI CMBICIT HHTETpaa.
Haxomuth  mepBoOOpa3HbIE  3JIEMEHTAPHBIX  (YHKIIUH,
BBIUUCIIATH UHTErpa 1no ¢popmyie Hototona — JleliGHuma.

Hrorosas KOHTpoNbHAs paboTa

MopenupoBath peanbHble CUTYallMd Ha S3bIKE aireOpsl,
COCTAaBIISITh BBIPA)KECHUS, ypaBHEHHU S, HEPABEHCTBA U CUCTEMBI
M0 YCJIOBHUIO 33Ja4yH, UCCIENOBaTh MOCTPOCHHBIE MOJEIH C
UCIOJb30BaHUEM annapara aareopsl. McnonszoBats rpaguku
(GYHKUMH U1l UCCIIEA0BaHMSI ITPOLIECCOB U 3aBUCUMOCTEHN U3
OpyruX y4eOHBIX JUCHMILIMH. VCronp30BaTh MPOU3BOAHYIO
JUIL HAXOXKJCHUS HAWIYYIIero PEIICHUS B NMPHUKIAJHBIX, B
TOM 4YHCII€ COLUAIbHO-I)KOHOMHUYECKUX, 3agadax. Haxoaute
MepBOOOpa3HbIE  3JIEMEHTAPHBIX  (YHKIHMH, BBIYUCIIATH
uHTerpail mo ¢opmyne Hprorona — JlelOnuna. Pemath
OpUKIagHble  33Jayd, B TOM  YHCJIE  COLHUAIBHO-




HSKOHOMHUYECKOT0 U (PU3UYECKOr0 XapakTepa, CpeacTBaMHU
MaTeMaTUYECKOr0 aHaJIH3a.




MMPOBEPSEMBIE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJbHOM ITPOT'PAMMBI

10 KJIACC

Kon
nposepseMor
0 pe3yJbTara

IIpoBepsiemMble npeAMeTHbIE Pe3yJ1bTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl CpeAHero 001ero 00pazoBanus

1

Yucia ¥ BBIYUCIEHUS

1.1

OnepupoBaTh NOHATUAMM: pPALMOHAIBHOE M JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U JAE€CATUYHAS 1POOb, IPOLIEHTHI

1.2

Breimonsaars apu (1)M CTHYCCKHUC orncpanuu C palOHAJIbHBIMHA u
JIeHCTBUTEIBHBIMU YHCIaMU

1.3

BremomHATE HpI/I6J'II/I)KéHHBI€ BBIYUCIICHUS, HCIIOJIb3YyA npaBujia
OKpYyIJICHUSA, ACJIaTh NPUKUIKY U OLCHKY pC3yJibTaTa BEIUM CIICHUH

1.4

OnepupoBarh MOHATUSMU: CTEIEHb C LIEJIBIM IOKa3aTelleM, CTaHJapTHas
(dopma 3ammcH AEHCTBUTEIBLHOTO YHCIAa, KOPEHb HATYPaJbHOH CTCIICHH;
WCII0JIb30BaTh MOAXOSIIYI0 (OpMY 3amuch ACHCTBUTEIBHBIX YHCEN IS
peLIeHUs MPAKTUY €CKUX 33/1a4 U MPECTABICHUS JaHHbBIX

1.5

OnepupoBaTh NOHATHUSAMU: CHHYC, KOCUHYC M TAHT'€HC TPOU3BOJIBHOTO yTJia;
UCMONb30BaTh  3allUCh  MPOW3BOJIBHOTO  yriia  4epe3  oOpaTHbIE
TPUTOHOMETPUYECKHIE (PYHKITHH

ypaBHeHI/Iﬂ 1 HCPAaBCHCTBA

2.1

OHepI/IpOBaTB MOHATUAMHA: TOXKICCTBO, YPABHCHUC, HCPABCHCTBO, LCJIOC,
PalHuOHAJIBHOC, HUppPalHuOHAJIBHOC YPaBHCHUC, HCPAaBCHCTBO,
TPUTOHOMCETPHUICCKOC YPABHCHHUEC

2.2

BoinonHaTe npeodpa3oBaHys TPUTOHOMETPUUECKUX BbIPAXXEHUI U pelaTh
TPUTOHOMETPUYECKHUE YPAaBHEHUS
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BoinonHATh peoOpa3oBaHus 1IENbIX, PAllMOHATBHBIX M UPpPAlldOHAIBHBIX
BBIpQXKCHUH M pellaTh OCHOBHBIE THIBI LEJbIX, PAIMOHAIBHBIX U
UppaloOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

2.4

HpI/IMerlTB YpaBHCHUA W HCEPABCHCTBA JIA PCHICHUA MATEMAaTHUYCCKUX
3a/1a4 U 3a]1a4 U3 pa3IMyHbIX o0sacTell HayKHu U peaibHOU KU3HU

2.5

MogenupoBaTh pealbHbIE CUTyallud Ha S3bIKE alreOpbl, COCTABIATH
BBIpaXXEHUsI, YPAaBHEHUS, HEPABEHCTBA 110 YCIOBUIO 3aJa4d, UCCIEN0BATh
MOCTPOEHHBIE MOJIEH C UCIOJIB30BAaHUEM arrapaTa ajareopbl

DyHKIUYU ¥ rpaduKu




OnepupoBath NOHATHIMH: QYHKIHS, CIIOCOOBI 3a1aHUs (PYHKLIHUU, 00JIACTh

3.1 ONpECICHUSI W MHOXXECTBO 3HaueHUW QyHKIUU, Tpaduk ¢GyHKINH,
B3aUMHO 00paTHbIE (YHKIIUH
10 OnepupoBarh NOHATUAMHU: YETHOCTh M HEUYETHOCTh (DYHKUMH, HYIU
' (GYHKIMU, TPOMEXYTKH 3HaKOIOCTOSHCTBA
33 Hcnonp3oBath rpaduku GYyHKITUH 715 PELICHHs YpaBHEHHIMA
34 Crtpouts ¥ YUTaTh rpaQUKM JIMHEHHOW QYyHKIIMHU, KBaAPATUYHON QyHKINH,
' CTENEeHHOM (YHKIIMH C IIeJIbIM ITOKa3aTeseM
Hcnonp3zoBaTh Tpaduku (QYHKUMH [JJs1 HMCCIEAOBAHMS IPOLECCOB U
35 3aBUCUMOCTEH TpH PELIEHUM 3aJad U3 APYTruX Y4eOHBIX HPEIMETOB U
' peanmpHOM  KU3HU, BBIpaXaTh (QOpMyIamMu  3aBUCUMOCTH  MEXKIY
BEIUYUHAMU
4 Hauana matemaTtnueckoro ananmsa
41 OnepupoBaTth MOHSTUSIMHU: I[OCJIENOBATEILHOCTh, apudMernueckas u
' reoMeTpruYecKas Iporpeccuu
49 OnepupoBarh MNOHATUSIMU: OECKOHEYHO YObIBaroIlas IeOMETpUYecKas
' porpeccusi, cymma 6€CKOHEUHO yObIBaIOILEN I€OMEeTPUY €CKOM ITPOrpeccuu
4.3 3amaBaTh MOCIEAOBATEIILHOCTH Pa3IMUHBIMU CIIOCOOAMU
44 Hcnonp30BaTh CBOMCTBA IMOCIENOBATENbHOCTEH MW MPOrpeccuil  ais
' pelleHus peajJbHBIX 3aJa4 IPUKJIAJHOTO XapaKkTepa
5 MHoxecTBa U JIOrMKa
5.1 OnepupoBaTh MOHATHUSIMH: MHOXKECTBO, ONepallii HaJl MHOKECTBAMHU
Hcnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIN ammapar s ONUCaHUs
5.2 peasIbHBIX MPOLECCOB U SIBICHUHN, IPU PEIIEHUH 3aa4 U3 APYrUX yueOHbIX
peaMETOB
53 OnepupoBaTh  NOHATUSIMM:  ONpPENEIECHUE, TEOpEMa,  CIEICTBUE,
JI0Ka3aTeNIbCTBO
11 KJIACC
Kon o
IIpoBepsieMble npeaMeTHBIE Pe3y1bTaTbl 0CBOCHHSI OCHOBHOM
NpoBepsIeMOoro .
o0pa3oBaTe/IbHOI NPOrpaMMbl cpeJHero 001ero oopa3oBaHus
pe3yJabTara
1 Uucna v BEIYMCIEHUSA
OmnepupoBath MOHSTUSMH: HATypaidbHOE, LIETI0€ YHCIIO; HCIOJIb30BaTh
1.1 MPU3HAKK JETMMOCTH IENbIX YHCElN, Pa3loKEeHHWE 4YHclia Ha MPOCThIE
MHOKUTEIH JJIs PEeIleHus 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTENEHb C PAllMOHAIBHBIM [TOKA3aTEIEM
13 OmnepupoBath MOHATHAMH: JIOTapu(M YUCIIA, ASCITHUHBIC U HATYpaJIbHbIC

Jorapy (pmbl




YPaBHeHI/IH U HCPAaBCHCTBA

2.1

[IpumeHsATH CBOWCTBAa CTENEHU I MNpeoOpa3oBaHUsl BBIPAKEHUH,
OIepUpPOBaTh MOHATHAMU: IOKA3aTEIbHOE YPaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI IT0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
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BremonHATe TpeoOpa3oBaHus BBIPAKEHHM, COAEPKAIINX JIOTapu(pMBbI;
OTIEPUPOBATh MOHATHAMHU: JIOTAPH(PMHIUECKOE ypaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIEC THUIIBI JOTapu (PMUYECKUX YPAaBHEHUI U HEPABEHCTB

2.3

HaxonuTe pemienus mpocTelmx TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBatTh MOHATHAMU: CUCTEMA JTMHEWHBIX YPAaBHEHUM U €€ pellIeHue;
UCIOJI30BaTh  CUCTEMY JIMHEMHBIX YPaBHEHHUW JUI1  PEIICHUS
MIPAKTUYECKUX 3a7a4

2.5

Haxomute  pemieHuss DOpOCTEHIIMX  CUCTEM W COBOKYIIHOCTEH
palMOHAJIBHBIX YPAaBHEHUU U HEPaBECHCTB

2.6

MopenipoBath peaibHbIe CUTYalldd Ha sI3bIKE aireOpbl, COCTABIThH
BBIPKCHHSI, YPABHEHUS, HEPABCHCTBA M CHCTEMBI 10 YCJIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C HCIOJb30BAHUEM arapara
anreopbl

@OyHKUIUU U TpapUKU

3.1

OnepupoBaTh MOHATUSAMHU: TepHOAMYEcKass (QYHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIUH, TOYKH 3KCTpeMyMa (pyHKIIMH, HauOoJbllIee U
HaWMeEHbIlee 3HaUCHHs (QYHKIIMU Ha TPOMEKYTKE; UCIOJIL30BaTh UX JIJIS
uccneoBaHusl GYHKIUH, 33 JaHHOU Irpadrukom

32

OmnepupoBaTh MOHATHSIMU: TPAPHUKH TTOKA3ATEILHON, JTIOTapHPMUIECKON 1
TPUTOHOMETPUYECKHX (QYHKIHA; H300pakaTh HMX HAa KOOPAMHATHOU
TUIOCKOCTH U UCTIOJIB30BATH JIJIsl PELICHHSI ypaBHEHUI U HEPABEHCTB

33

N300paxkath Ha KOOPAWHATHOM TUIOCKOCTH TpaduKu JTMHEWHBIX
YPaBHEHHH M HCHOJB30BATh MX JJSI PEUICHUS CUCTEMBbl JIMHEHMHBIX
YpPaBHEHUM

34

Hcnonb3oBaTh rpaduku (QyHKUMH I HCCIEOBAaHUS IPOLIECCOB U
3aBUCUMOCTEN U3 IPYIUX Y4EOHbIX JUCLUIIINH

Hauanma MmaTemMaTHYEeCKOro aHajau3a

4.1

OnepupoBaTh MOHATUSMU: HENpepbiBHAS (DYHKLHUSA, MPOU3BOIHAS
(YHKIMM; MCIONb30BaTh TEOMETPUUYECKUN U  (U3MUYECKUN CMBICI
IIPOM3BOJHOM IS PEILEHMS 3aha4

4.2

Haxonuth mNpou3BOAHBIE  AJMEMEHTapHbIX  (QYHKIMH, BBIYUCIATH
IIPOM3BOHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOTO (PYHKIINH

43

Hcnonb30BaTh MPOW3BOAHYIO JUISL WCCIEAOBaHUS (DYHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHSATh Pe3yIbTaThl UCCICIOBAHUS K
MOCTPOEHUIO TpauKoB

4.4

Hcnonp3oBath MPOU3BOJHYIO U1 HAXOXACHUA HAWITYUIICTO PCUICHUA B
MMPUKIIAIHBIX, B TOM YU CJIC CONNAJIbHO-39KOHOMUYCCKHUX, 3aladax




OHepI/IPOBaTB ITOHATHAMM nepBoo6pa3Haﬂ U HHTCrpaj; ITOHUMATb

45 reOMETPUYECKUM U (PU3UYECKUN CMBICII HHTErpasia

46 Haxonuth mnepBooOpa3Hble 3iIE€MEHTApHBIX (YHKUUH, BBIYUCIATD
' uHTerpal no gopmyne Hetorona — JleiiOnuna

47 Pemats mpuxiagHble 3aa4n, B TOM YUCIIE€ COLMAIBHO-YKOHOMHUYECKOT O

1 GU3NIECKOr0 XapaKTepa, CpeICTBAMH MATEMAaTHYECKOT0 aHan3a




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA
1 Yucna v BEIYMCIEHUS
Panmonanbuble yucna. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOHM, TPOIEHTHI,
OeckOHEUHbIe  TepuoAuuYecKkue  apodbu.  ApudmMernueckue  Omepamum ¢
1.1 paloHaIbHBIMU YHCIaMH, MpeoOpa3oBaHUs YMCIOBBIX BbIpakeHUi. [IpuMeHeHue
IpoOeil ¥ MpOLEHTOB I pelleHHs NMPUKIAJHBIX 3a/7ad M3 Pa3JIMuHBIX OTpacieil
3HAHUW U peaJibHON KU3HU
JlelicTBUTENbHBIE ~ 4YMClA.  PanMOHaJbHBIE W MpPpalUOHAJbHBIE  YMCIIA.
1.2 Apudpmernueckue omnepauuu C JASHCTBUTENbHBIMM 4yMciaaMu. [IpuOnrxéHHbIe
BBIUNCIICHUS, IPAaBUJIAa OKPYTJIEHUS, IPUKUIKA U OLEHKA PE3yJIbTaTa BHIYMCICHUN
Crenenp ¢ nenbiM nokaszateneMm. CranpapTHass (opma 3amucH JAeWCTBUTEIBHOI O
1.3 yycna. Mcnonb3oBanue noaxonsiel (GopMbl 3aIUCH J1€HCTBUTENbHBIX YUCEN IS
peLIeHNs TPAKTUYECKUX 3aa4 U IIPEACTABICHUS TaHHBIX
14 ApudmMeTrnuecknii KOpeHb HaTypajbHOW cTerneHu. J[elicTBusS ¢ aprudMeTHUYeCKUMU
' KOPHSIMU HaTypaJIbHOH CTENEHU
15 CHuHyC, KOCMHYC M TAaHTE€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHT'€HC YU CIOBOI 0 ApryMeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToxaecTBa U TOXIECTBEHHBIEC TPEOOPA30BAHUS
29 [IpeobpazoBanue TPUT OHOMETPHUY ECKUX BBIPAXKEHUM. OcHoBHBIE
' TPUTOHOMETpUYecKre GOpMYIIbI
)3 VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHuMe HepaBeHCTBA. Meton
HUHTEPBAJIOB
24 Peienue nenbix 1 ApoOHO-pallMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemenue nppanroHanbHbIX ypaBHEHUN U HEPABEHCTB
2.6 Penienne TpUroHOMETpUUYECKUX YPAaBHEHUN
27 [IpumeHenne ypaBHEHNI U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a/1a4 U 3a7a4
' U3 pa3IMYHBIX 001acTel HAYKU U peajbHON )KU3HU
3 @OyHKUMHU U rpaduKu
31 OyHKIMA, cnocoObl 3amaHus ¢GyHKuu. ['paduk ¢yHkuuu. B3aumHo oOpaTHbIE
' byHKIIN
39 Ob6nacTh ompeaeneHUss W MHOXECTBO 3HaueHuM ¢ynkuumu. Hymm QyHkuuu.
' [IpomexxyTku 3HaKONMOCTOSAHCTBA. YETHBIE U HEUETHBIE QYHKIUU
33 Crenennasi yHKIHsS ¢ HATYpaJbHBIM U II€JIBIM MMOKa3ateneM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa 1 rpaduK KOpHS n-0i CTENEHU




Tpuronomerpuueckas OKpYKHOCTb, OMpEAEIeHUE TPUTOHOMETPUUYECKUX (PYyHKIUMA

34 YKCIIOBOIO apryMeHTa
4 Hagana MmaTemMaTH4ecKoro aHaan3a
41 IlocnenoBaTenbHOCTH, CHOCOOBI 3amaHUsg IIOCIENOBaTENbHOCTEH. MOHOTOHHBIE
) IIOCJIENI0BATENHLHOCTH
Apudmernueckass W TeOMETpHUYECKas Nporpeccuu. beckoHedHO yOBIBaromias
49 reoMmeTrpudeckas mporpeccusi. CymMma OeCKOHEYHO YOBIBAIOIICH T'€OMETPUYECKON
' nporpeccur. Dopmyra CIOKHBIX MPOIEHTOB. lcmonb3oBaHue mnporpeccuu s
peuIeHusl pealibHbIX 3a7a4 MPUKJIIAHOTO XapaKTepa
5 MHosxecTBa U JIOTHKa
MHoxecTBO, omnepauuu HaJa MHoXecTBaMu. J[uarpammel Oiinepa — BeHHa.
5.1 [IpumeHeHne TEOPETUKO-MHOXXECTBEHHOI'O arapaTa [Jii ONUCAaHUS pealbHBIX
MIPOLIECCOB U ABJICHUM, TP PEIICHUHU 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB
52 Onpenenenue, Teopema, CIeIACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kona IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BEIYHCICHUS
1.1 Hatypanpublie u nensie uncina. [Ipu3Haku 1eIMMOCTH LENbIX YUCET
1.2 Crenensb ¢ panMoHaJIbHBIM MokasaTesaeM. CBoiCTBa CTENeHU
1.3 Jlorapuwm uncna. /lecsaTuuHble U HaTypasbHbIE TOrapu(pMbl
2 VYpaBHEHUS U HEpaBEHCTBA
2.1 [IpeoGpa3oBaHue BEIpaXKEHUH, COEpKAIIUX JTOrapr(pMbI
5 [IpeoOpa3zoBaHue BBIpaKEHHH, COEPIKAIINX CTENCHH C palliOHATBHBIM
’ IOKa3aTelIeM
23 [Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHHUS U HEPABEHCTBA
2.5 Jlorapupmuyeckue ypaBHEHHs 1 HEPaBEHCTBA
26 Cucrtembl JHMHEWHBIX ypaBHEHMU. PerieHue mNpUKIaAHBIX 3aad € MOMOIUIBIO
) CHUCTEMBI JJUHENHBIX YPaBHEHUM
2.7 Cuctembl U1 COBOKYITHOCTH palliOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
)8 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEeMAaTHYECKUX
' 3aJ1a4 U 3a]1a4 U3 pa3InyHbIX o0sacTell HAayKU U peaibHOW KU3HU
3 OyHKIKU U TpaduKu
Oynkuusa. [lepuognueckue Qynkuuu. ITpomMexyTkn MOHOTOHHOCTH (YHKIIHH.
3.1 MakcumyMbl ¥ MUHHUMYMBI (QyHKIIMUA. Hawmbomnbiiee u HauMeHbIlIee 3HAYCHUE

(GYHKIIMM HA TPOMEXYTKE




3.2 Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U I'pauKu
33 [Toka3zaTenbHas u norapupmuueckas QyHKIUN, UX CBOWCTBA U rpaduKu
34 Hcnonb3oBanue rpadukoB GyHKIINN I PEIICHUS YPAaBHEHUH U JIMHEHHBIX CUCTEM
Ucnonb3oBanue rpadukoB GYHKIMUA I KUCCICAOBAHUS  TPOIECCOB U
35 3aBHUCUMOCTEH, KOTOpbhI€ BO3ZHUKAIOT MpPH PEIICHUHU 3a7ad U3 APYTruX y4eOHBIX
IIPEAMETOB U PEAJIbHON KU3HU
4 Hayana maTeMaTn4ecKoro aHaamsa
4.1 HenpepsiBHble QpyHKIIMM. MeTOA MHTEPBAJIOB AJIs PEIIEHUS] HEPAaBEHCTB
4.2 [IponzBoanas ¢pynkuuu. ['eomeTpuueckuii 1 Gu3nyecKuii CMBICI POU3BOIHOMN
43 [IponsBoaHblie 31eMeHTapHBIX (yHKIUHA. DPOpMysIbl HAXOXKACHUS IPOU3BOAHOMN
‘ CYMMBI, IPOU3BEJCHUS U YaCTHOTO (PYHKIMIT
[IpumeHeHne NpOU3BOAHOM K HCCIENOBAHMIO (YHKUUMH Ha MOHOTOHHOCTb U
4.4 skcTpeMyMbl. Haxoxxenue HanbosbIIero 1 HAaMMEHbIIET 0 3HaueHUs! PYHKIUU Ha
OTpe3Ke
IIpumeHeHne IPOU3BOAHOM IJI HAXO0XKAEHHSI HAWJIYYILIEro PEIIeHUs B IIPUKJIAIHbIX
4.5 3ajjadax, ISl ONpEAENeHHs CKOPOCTH Ipolecca, 3aJaHHOro (opmynoil wnim
rpadukomM
4.6 [TepBooOpa3znas. Tabnuia nepBooOpa3HBIX
47 WuTerpai, ero reoMeTpuueckuii 1 GU3NUECKUil cMbICIl. Beraucienue uHTerpaia mno

dbopmyne Herotona — JleliOnuna




INPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOM ITPOTPAMMBI CPEJTHETO
OBHIEI'O OBPA3OBAHMUA

Kon
NpoBEPSIEMOT0
TpeOoBaHMS

IIpoBepsieMble TPeOOBaHUSA K NMPEeAMETHBIM Pe3y/1bTaTaM O0CBOCHHS
OCHOBHOM 00pa30BaTe/IbHOM NPOrPaMMBbI CPeHero o0uero
oOpa3oBaHus

Bnanenue merogamu oKa3aTeNbCTB, AITOPUTMAMM pEIICHUs 3a7ad;
yMeHHe (opMyaHpoBaTh M ONEPUPOBATh IOHATHUSMU: OIpe/esieHHE,
akcuoMa, Teopema, CIJIe[ICTBHE, CBOWCTBO, NpPHU3HAK, J0Ka3aTeIbCTBO,
paBHOCUJIbHBIE (POPMYIMPOBKH; IPUMEHATh UX; YMeHHE (HOpMYyITUPOBAThH
o0paTHOE U IMPOTUBOIOJIIOKHOE YTBEpXKJEHUE, NPUBOJUTH HMPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOJ MaTeMaTUYeCcKOHM HHIYKINH;
IIPOBOJUTH J10Ka3aTeNIbHbIE PACCYXKACHUS [IPU PEIIEHUH 3ajiay, OLlEHUBATh
JIOTUYECKYI0 TPaBWIBHOCTh  PACCYKICHUH; yMEHHE OIepUpoBaTh
MOHATHSMU: MHOXKECTBO, IIOAMHOXKECTBO, ONEpallMy HaJ MHOXKECTBaMH;
YMEHHE UCMONb30BaTh TEOPETHKO-MHOXXECTBEHHBI — ammapar  JJis
OIMCaHUS PeaIbHBIX MPOLECCOB U SIBJICHUN U IIPU PELIEHUH 3a7a4, B TOM
qyciie U3 APYruX Y4eOHbIX IPEIMETOB; YMEHHE OIEpUPOBATH OHATUSAMU:
rpad, cBs3HBIN Tpad, 1epeBo, HUKI, Tpad Ha MITOCKOCTH; YMEHHE 3a]1aBaTh
1 ONHUCHIBATh I'padbl pa3IMUHBIMU CIOCOOAMMU; UCIIOIBL30BaTh I'padbl NpU
pellIeHuH 3a1a4

YMeHue onepupoBaTh MOHATHSAMHU: HATypalbHOE YHCIO, LI€JI0€ YHUCIO,
CTEIEeHb C LIEJIBIM MOKa3aTesleM, KOPEeHb HaTypaJbHOW CTENEeHU, CTENEHb C
palMoOHANIbHBIM MTOKa3aTelleM, CTENEeHb C ACHCTBUTEIbHBIM MOKa3aTelIeM,
norapudM Yuciaa, CHUHYC, KOCHHYC M TaHIE€HC MPOM3BOJHHOTO YHCIA,
OCTaTOK MO MOIYJIO, palMOHAJIbHOE YKCIIO, WPPALHOHAIBHOE YHUCIIO,
MHOXXECTBAa HATYpaJbHBIX, ILENbIX, PAIlMOHAIBHBIX, JEHCTBUTEIbHBIX
qHCell; yMEHHE UCIIOIb30BATh MTPU3HAKY JISTUMOCTH, HANMEHB NN 00NN
JeNMUTeNlb M HauMeHbllee oO0llee KpaTHOe, anroputM EBkimnaa mpu
pellIeHUH 3a/1a4y; 3HAKOMCTBO C Pa3JIMYHbIMHU MO3UIIMOHHBIMH CHCTEMaMU
CUMCJICHMS,  yMEHUE  BBINOJHATH  BBIYHCIEHHE  3HAUYEHUH U
npeoOpa3oBaHusl BBIPAKEHHH CO CTEMEHSIMH W Jiorapudmami,
npeodpazoBaHusi  APOOHO-PAIMOHANBHBIX  BBIPAKEHUH;  yMEHHE
OlepupoBaTh MOHATHSAMH: IOCJIEIOBATENLHOCTh, apudmMernyeckas
Mporpeccusi, TeoMeTpuyecKass mporpeccus, OEecKOHEYHO YObIBaroIas
reoMeTpudecKas Mporpeccus; yMeHue 3aJaBaTh MOCIEI0BATEIbHOCTH, B
TOM YHUCJIE C TIOMOUIbIO PEKYPPEHTHBIX (HOPMYI; YMEHHE ONEpUPOBATH
MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONpPSHKEHHBIE KOMIUIEKCHBIE YHUCIa,
MOJyJIb U apTyMEHT KOMILUIEKCHOTO YHcia, popma 3amucu KOMITIEKCHBIX
yuces (reoMeTpuueckasi, TPHrOHOMETpHUecKas U aiaredpandeckas); yMeTh
MPOM3BOANTh apu(METUUYECKHE EUCTBUS C KOMIUICKCHBIMU YHCIIAMU;
MPUBOIUTD MMPUMEPHI HCTIOJIB30BAHUS KOMIIJIEKCHBIX YHCEIT; ONIEPUPOBATH




MOHATUSIMHU: MaTpumia 2x2 u  3%3, onpenenuTesb  MaTPHIbI,
TeOMETPUYECKUN CMBICI OMPENSTUTENS

YMeHue onepupoBaTh IMOHATHUSAMU: PAalMOHAIbHBIE, WPPALMOHAJIBHEIE,
MOKa3aTellbHbIe, CTEMEHHbIe, JorapudMuyecKkue, TPUTOHOMETPUUYECKUE
YPaBHEHHMSI M HEPABEHCTBA, HUX CHUCTEMBI; YMCHHUE OIEPUPOBATH
MOHATUSAIMU: TOXIECTBO, TOXJIECTBEHHOE IMpeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHCTEMa YpPaBHEHUH M HEPAaBEHCTB, PaBHOCHIBHOCTh
YpaBHEHMI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpPaBHEHHS,
HEPaBEHCTBA M CHUCTEMBbI C IOMOILIBIO Pa3JIMYHBIX NPUEMOB; pELIATh
YPAaBHEHHMs, HEPABEHCTBA U CHUCTEMBI C IIApaMETPOM; IIPUMEHSITh
YPAaBHEHHMs, HEPABEHCTBA, UX CUCTEMBI JJIs1 PELICHHUS MaTEMaTU4ECKUX
3a/a4 U 3a]1a4 U3 pa3IMyHbIX o0acTell HayKHu U peaibHOW KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKUMS, YETHOCTh (YHKIHH,
MepUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKIMH, dKCTpeMyM (YHKIUU, HauOoJjblllee U HAUMEHbIIee 3HaYeHHS
(GyHKIMM Ha IPOMEXKYTKE, HEelpepbIBHAS (YHKIIHS, aCUMITOTHI Tpaduka
¢byHKIMH, TIepBas U BTOpas MPOU3BOAHAS (YHKIMH, T€OMETPUUESCKUI U
(GU3MYECKUl CMBICI TIPOM3BOJHOM, IEepBOOOpa3Has, OIpeAeIEHHBIN
MHTErpall; YMEHHE HAaXOAUTh ACUMITOTHI Tpaduka (QyHKIHH, yMEHUE
BBIYUCIISATh  MPOU3BOAHBIE CYMMBI, IpPOU3BEACHHUS, YACTHOIO H
KOMMO3HUINK (YHKIHA, HAXOIUTh YpaBHEHHE KacaTelIbHOW K rpaduky
GyHKIMM, yMEHHE HaXOAWUTh TMPOHM3BOIHBIC AIEMEHTAPHBIX (DYHKIUI;
YMEHHE UCIOJB30BaTh IMPOM3BOMHYIO IS HCCIEAOBaHUS (DYHKIIHIHA,
HAXOJWTh HAWOONBIINE W HAaWMEHbIINE 3Ha4YeHHWs (DYHKIUH; CTPOUTH
rpadMku MHOTOYJICHOB C WCIIOJIB30BAaHUEM armapaTa MaTeMaTHYeCKOTro
aHalM3a; MPUMEHATH NPOU3BOJHYIO [JI HAXOXKICHHUS HAWIY4ILIEro
peuieHusl B MPUKIAJAHBIX, B TOM YHCIIE€ COLMATbHO-’KOHOMHUYECKUX H
dbu3nUecKnX 3a1ayax; HaXOIUTh TUIOMAIN U 00BEMBI (GUTYD C TTOMOIIBIO
HMHTErpaja; TPUBOJIUTHh MPUMEPHl MAaTEMATUYECKOTO MOJEIMPOBAHUS C
OMOIIbIO U (pepeHnanbHbIX ypaBHEHUI

YMeHue onepupoBaTh MOHATHAMU: rpa@uK PyHKLINH, 0OpaTHas PYHKIHS,
KOMIO3UIMS (YyHKUUH, JUHEWHas (QYHKIUS, KBaJgpaTUyHas (QyHKLHA,
pauuoHanbHas (yHKUUS, CTeNeHHas (YHKUUS, TPUTOHOMETPUUECKUE
(GbyHKIMM, OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKLUH, [TOKa3aTelbHas U
norapudmuyeckas (QyHKUUH; yMEHHE CTPOUTh TIpauKd H3Y4EHHbIX
(GYHKUMH,  BBINOJHATH  IpeoOpa3oBaHus  TrpapuKoB  (QYHKUHUH,
UCIOJIb30BaTh TpauKy JUIsl U3yYEHUs! IPOLECCOB U 3aBUCHUMOCTEH, MpU
peLIeHNHN 33a4 U3 JIPYTUX y4eOHBIX IPEIMETOB M 3a7ady M3 peajbHOU
KM3HM; BbIpaXaTh (OpMyJaMH 3aBHCUMOCTH MEXIY BEIMYMHAMM;
HCIIOJIb30BaTh CBOMCTBA M rpaduKu QYHKIMHA JJIS PEIICHUS YPaBHCHHM,
HEpaBEHCTB W 3aJa4 C IapaMeTpaMH; M300pa’kaTh HAa KOOPIMHATHOMN
IJIOCKOCTH MHOXKECTBA PEIIEHUIN YpaBHEHUI, HEPABEHCTB U UX CUCTEM

VMmenne peumiate TEKCTOBLIC 3aJadMd pPa3HbIX THUIIOB (B TOM 4YHCJIE Ha
MNPOLCHTHI, JOJIX U 4YaCTHU, HA IBUKCHHUC, pa60Ty, CTOUMOCTb TOBApPOB U




yCIIyT, HAJIOTH, 3aa4H U3 O0JACTH YIPABJICHUS JIMYHBIMU U CEMEHHBIMU
(¢buHaHCAMM); COCTABIATH BBIPAKEHUS, ypaBHEHUS, HEPAaBEHCTBA M HX
CUCTEMBI MO YCJIOBHMIO 3a/1a4M, MCCJIENO0BATh IOJYYEHHOE PEIICHUE U
OLICHUBaTh MPABJONOAO0HOCTh pE3yJbTAaTOB; YMEHHE MOJAEIMPOBATH
peajpHble CUTyallMH Ha S3bIKE MAaTEMATHKH; COCTaBJISITH BBIPAKECHUS,
YPaBHEHHUSI, HEPABEHCTBA U X CHCTEMBI 10 YCJIOBHIO 3a/1a4M, UCCIIEN0BATh
MOCTPOCHHBIE MOJENH C HCIOJb30BAaHUEM ammapara aireOpsl,
MHTEPIIPETUPOBATH IMOJYYEHHBIN PE3YJIbTAT

YMeHue onepupoBaTh MOHATHIMH: CpelHee apuMeTHIecKoe, MeIuana,
HauOoJIbIIIee M HAUMEHBIIIEE 3HAUCHHS, pa3Max, IUCIIEPCHsI, CTAHIaPTHOE
OTKJIOHEHHE YMCIIOBOTO HAOOpa; yMEHUE H3BIIEKaTh, HHTEPIPETUPOBATH
nHpopMaIuio, MpeACTaBICHHYIO B Ta0IHIaX, HA IUarpaMMmax, rpadukax,
OTpakarolyl CBOMCTBA PEaNbHBIX MPOIECCOB U SBICHUMN; MPEICTABIAThH
uHpOpMaIMI0O C TOMOIIbIO TalJMI] W JUarpaMmM; HCCJEI0BaTh
CTaTHUCTHYECKHE JIaHHbIE, B TOM YHCJE C MPUMEHEHHEM TrpadudecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKu NCCIeq0BaTh COBMECTHBIC
HaOIIOACHHS C TOMOIIBIO IMarpaMM pacCeMBaHUs U JTMHEHHOUN perpeccun

YMeHue onepupoBaTh MOHATHSAMH: CIyYalHBIM ONBIT W CIy4yallHOE
COOBITHE, BEPOSTHOCTH CIY4aiHOTO COOBITHS, YMEHHE BBIYHCIATH
BEPOSATHOCTh C HCIOJIb30BaHHEM TIpaUUYecKHX METOAOB; MPHUMEHSThH
GbopMyInbl CIOKEHHST M yYMHOXEHHUS BEpOATHOCTEW, (popmymny MOIHOI
BeposiTHOCTH, (hopMyiny bepHyim, koMmOMHATOpHBIE (PAKTHI U (HOPMYJIBL;
OLIEHUBATh BEPOSITHOCTH pEANbHBIX COOBITHI; yMEHHE ONEepUpOBaThH
MOHATHSAMU: CllydyailHas BeJIMYUHA, pACHpeeleHuEe BEepPOSTHOCTEH,
MaTeMaTU4YeCKoe OXHUAaHUE, TUCIEpPCUs U CTaHAapTHOE OTKJIOHEHUE
CIIy4aifHOW BENWYWHBI, (QYHKIUU paclpenesieHus W  IJIOTHOCTH
PaBHOMEPHOI0, OKA3aTEJIbHOI'0 M HOPMAJIBHOT'O pacipe/leIeHU; yMeHue
KCIIOJB30BaTh CBOMCTBA U3YUEHHBIX paClpe/leICHUI Il pelIeHus 3a1ay;
3HAKOMCTBO C MOHATHSIMH: 3aKOH OOJBIINX YHUCEI, METOABl BEIOOPOUHBIX
UCCJIEIOBAaHUM; YMEHHE TMPUBOJUTh MPUMEPHI MPOSIBICHUS 3aKOHA
OONBIINX YMCENl B TMPUPOAHBIX U OOIIECTBEHHBIX SBJICHHSX; YMEHHUE
OIepupOBaTh MOHATUSAMU: COUETAHME, IIEPECTAHOBKA, YUCIO COUYETAHMM,
YUCIO  TEpecTaHoBOK; OuHOM HplOTOHA; yMeHHe  TPHUMEHSTh
KOMOMHATOpHBIE (DAaKThl U PACCYKACHUS AJIs PEeUIeHUs 3a7a4; OLIEHUBATh
BEPOSTHOCTU PEATBbHBIX COOBITUI; COCTABIISATH BEPOSATHOCTHYIO MOJIEb U
MHTEPIPETUPOBATh MOJYyYEHHBIA pe3yabTaT

YMeHue onepupoBaTh INOHATUAMM: TOYKA, IpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIMYMHA YIJIa, INIOCKUHI YT OJI, ABYT PAHHBII
yroJl, TPEXTPAHHBIN YIoJI, CKPELMBAIOIIKECS MIPSAMBIE, I1aPAILIEIBHOCTD U
MEPIECHIAUKYJSIPHOCTh HPSAMBIX M IIOCKOCTEH, YroJlI MEXAY HpPSAMBIMU,
Yroia MEXKAY NIpsAMOM M IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSMH,
pacCTOsIHUE OT TOYKH [0 INIOCKOCTH, PACCTOSHUE MEXKAY IPSIMBIMH,
pacCTosIHUE MEXIY MJIOCKOCTSIMM; YMEHHE MCIIOIb30BaTh IIPU PELICHUU
3aJ1a4 U3y4yeHHbIEe (PAKTHl U TEOPEMBI IUIAHUMETPUHU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYXAIOLIEr0 MHpa; CTPOUTh MaTeMaTHYECKHE




MOJCIKM C IOMOLIbKO TCOMETPUUCCKUX MOHATHH U BCJIMYMH, pPCIIAThb
CBA3AaHHBIC C HUMU ITPAKTHYCCKHUC 3aJa4n
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YMeHue onepupoBaTh HMOHATHUAMU: ILIOIIAJL (DUTYPBI, 00BEM (UTYpBL,
MHOTOTPaHHUK, MPaBUJIbHBIH MHOTOI'PAaHHUK, CEYEHHE MHOIOI'DAHHMKA,
KyO, mapajuienenunen, Hpu3Ma, Nupamujaa, ¢GuUrypa M IHOBEPXHOCTh
BpalleHus, MWIMHIP, KOHYC, Imap, cdepa, miomanb chepsl, MmIomaIb
MOBEPXHOCTH MHPAaMUJBI, MPHU3MBI, KOHYycCa, LMIUHApPA, 00BEM Kyoa,
MPSIMOYTOJILHOTO Tapajieienuneaa, MUpaMuJibl, MpU3MbI, LHUIHHJpA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMs] KOHYca M LWIMHIpA,
napajuieJibHble OCH HWJIM OCHOBAHHUIO, CEUEHHE IIapa, IUIOCKOCTb,
Kacaromasicss cepsl, HWIMHApPA, KOHYCa; yMEHHE CTPOUTH CEUeHHeE
MHOTOTpaHHHKa, U300pakaTb MHOT'OTPAaHHUKH, (PUTYPHI U MOBEPXHOCTH
BpallleHUs, UX CEYEHMsI, B TOM YHCIIE C IIOMOILBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NMPUMEHATh CBOICTBA T€OMETPUUYECKUX (UTYpP, CAMOCTOSITEILHO
(bopMyIMpOBaTH OMpeneNeHus H3y4aeMbIX (PUTYP, BBIIBUTATh THIIOTE3BI O
CBOMCTBAaX M IpHU3HAKaX TEOMETpUUYECKUX (GUryp, oOOCHOBBIBATH WU
OIPOBEpPraTh MX; YyMEHHE MPOBOAUTH Kiaccupukauuwo ¢uryp 1o
pa3IMyHBIM IpU3HAKaM, BBINOJHATE HEOOXOAUMBIE JIOMOJHUTEIbHBIE
MIOCTPOEHUS
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YMeHue onepupoBaTh IMOHATHSAMH: JABM)KEHHE B IPOCTPAHCTBE,
napajvie/ibHbI MIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHWe TMOM00MSA, IMOAO0HBIE (UTYpPBI; YMEHHE
pacno3HaBaTh paBHble W MOJOO0HBIE (UIYphI, B TOM 4YHCJE B NPHPOJE,
HCKYCCTBE, apXUTEKTYypE; UCII0JIb30BaTh T€OMETPUYECKIE OTHOLICHUS MTPU
peLIeHNH 3ajlay; HaXOJUTh I'€OMETPHUYECKHE BEIUYMHBI (JJIMHA, Yrod,
IJI0MIA]1b, 00BEM) IIPU PELICHUHU 3a/1a4 U3 IPYTruX y4eOHBIX MPEAMETOB U
U3 peaJbHOM J>KU3HU; YMEHHE BBIYUCISATH T€OMETPUYCCKHE BEITMYMHBI
(mHa, yroJj, TUIOIAAb, O0BEM, MJIOMIAIh MOBEPXHOCTH), HCIIONB3YS
U3y4YeHHbIE (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOUIAh TTOBEPXHOCTH
MUpPaMHIBI, TIPU3MBI, KOHYCa, HWIMHAPA, IUIOMmAaAb chepbl; 00bEM Kyoa,
NPSMOYTOJIBHOTO  TIapaUIelienuea, MHPaMUIbI, TPU3MbI, IMIMHIPA,
KOHYcCa, [I1apa; yMEHHE HaXOAUTh OTHOIICHUE 00BEMOB MOIOOHBIX (PHUTYD
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YMeHne onepupoBaTh NOHATHIMU: MPAMOYTOJIbHAS CUCTEMAa KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIMHATBI BEKTOpA, CyMMa BEKTOPOB,
IIPOM3BEJICHNE BEKTOpPAa Ha 4YHUCIO, Pa3JIOKEHUE BEKTOpa Mo Oas3ucy,
CKAJIIPHOE IPOM3BEAECHUE, BEKTOPHOE IPOM3BEACHHUE, YIOJ MEXKIY
BEKTOpaMU; YMEHUE HCII0JIb30BaTh BEKTOPHBIM U KOOPAMHATHBIA METOH
JUIL  pelIeHHs TEeOMETPUYECKUX 3aJad W 3aJad JAPYrux y4eOHBIX
MpeIMETOB
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YMeHue BeIOUpaTh NOAXOASAIINNA METOA JUIsl pellieH s 3a/1auk; TOHUMaHue
3HAYUMOCTU MaTeMaTUKH B H3YYEHHM MNPUPOIHBIX M OOIIECTBEHHBIX
IPOLIECCOB M SABJICHUH; YMEHHE pAaCIIO3HABaTh IPOSABIECHUE 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMEHUE IPUBOJUTH IIPUMEPBI MATEMATHUECKUX
OTKPBITUM POCCUMCKON U MUPOBOW MaTeMAaTU4ECKOU HayKU




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, ITIPOBEPAEMbIX HA EID I1O
MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna v BEIYMCIEHUSA
1.1 Hatypanbhuble u nienbie yncna. [[pu3Haku 1eIMMOCTH HENbIX YUCel
12 Panmonanpabie  yuciaa. OOBIKHOBEHHBIE W JECATUYHBIE JpPOOH, TIIPOICHTHI,
' OeCcKOHEeUHbIE TepHOIUIECKIE TPOOH
13 Apudmernueckuii KopeHb HaTypanbHOW creneHu. [leiictBus ¢ apudmernyeckumu
' KOPHSIMU HaTypaJIbHOM CTEEeHU
14 Crenenb ¢ 1enpiM nokazareneM. CTeneHb ¢ paloHaIbHBIM oKa3aTeneM. CBoiicTBa
' CcTerneHu
15 CHUHyC, KOCMHYC M TAaHI'€HC YMCIOBOIO apryMeHTra. ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YU CIOBOI'0 apryMeHTa
1.6 Jlorapudm uncna. [leciTuaHbIe U HATYpaJIbHBIE JIOTapUPMBI
JeiicTBUTENbHBIC YnCa. ApHPMETUYECKUE ONEPALINH C e CTBUTEILHBIMU YUCIAMHU.
1.7 [TpuOmmKEHHBIC BRIYUCICHUS, TPABUIIA OKPYTJICHUS, ITPUKUIKA U OLICHKA PE3yJIbTaTa
BBIUMCIICHUMN
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommuiekcHble uncia
2 YpaBHEHUS U HEPABEHCTBA
2.1 Lenbie 1 ApoOHO-pallMOHANIbHBIE YPABHEHUS
22 HppanroHanbHble ypaBHEHUS
23 TpuroHoMmeTpuyecKrue ypaBHEHUs
24 [Toka3arenbHbIe U JIorapu(pMUUECKUE YPAaBHEHUS
2.5 Lenbie u ApoOHO-paLIMOHAIEHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEPaBEHCTBA
2.7 [Toka3zaTenbHble U JorapuMUIecKue HepaBeHCTBa
2.8 Tpuronomerpuyeckre HepaBeHCTBA
2.9 CucreMbl M COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuia cucreMsl JUHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTpULbI
3 OyHKIMYU ¥ rpaduKu
31 @ynkuus, crnocodbl 3amanus QyHkuuu. I'paduk ¢yHkuuu. B3anmHo oOpaTHbIE
' ¢byukuun. YétHbie n HeuéTHbIe QyHKIMU. [lepuonnyeckue GyHKIMH
O0mactp ompeneneHUss W MHOXECTBO 3HaueHWW ¢yHkuun. Hymm Qyskmmm.
10 [IpoMeXyTkn  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMyMbl W MUHUMYMBl GyHKnuu. HanOonbliee W HauMeHbIee 3HAYCHHE
(YHKIIUY HA TPOMEKYTKE




Crenennas pyHKIHS ¢ HATYpaJbHBIM H LIeTbIM TOKa3aTenaeM. E€ cBoiicTBa u rpaduxk.

33 . .
CaoiicTBa 1 rpaduK KOpHS n-0i CTEIIEHU
34 Tpuronomerpuueckue QyHKLUNHU, X CBOICTBA U rpaduku
3.5 ITokazarenbHas u orapudmudeckas QyHKIIUHA, UX CBOHCTBA U TpaduKu
36 Toukn paspsiBa. AcumnTorel rpagukoB ¢yaknuil. CsoiicTBa  (yHKIMIA,
' HENPEPBIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeNbHOCTH, CIIOCOOEI 3aIaHUs TOCIEA0BATEILHOCTEH
3.8 ApudmeTtrueckas U reomeTpudeckas nmporpeccuu. @opmyiia ClI0XKHBIX MPOLEHTOB
4 Hayana maTemMaTtudeckoro aHaausa
4.1 [TpousBoanas ¢pynkuuu. [IponzBoaHbIe 251eMEeHTapHBIX QYHKIUH
[IpumeHneHue mNPOM3BOAHON K MCCIENOBAHUIO (YHKIHUA HAa MOHOTOHHOCTh U
4.2 KCTpeMyMBbl. Haxoxkenne HamOoNblIero ¥ HaMMEHbIIEro 3HadeHus (QYHKIMH Ha
OTpe3Ke
4.3 ITepBooOpa3znas. Muterpan
5 MHosecTBa U JIOTMKa
5.1 MHoxecTBO, onepauuu HaJ MHOKeCTBamMu. Jlnarpammel Diisepa — Benna
5.2 Jloruka
6 BepositHOCTD 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 IIpsimbIe ¥ MIIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 OBEpXHOCTH BpalleHUS
7.5 KoopauHaTb! 1 BEKTOPbI




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA

Amumos A.I1., Komsirua FO.M. u np., Anrebpa u Hayana MaremMatudeckoro aHaimmsa. 10-11
KJ1acchl. (0a30BBIi U YriTyOJIEHHBIH YPOBHN);

METOAUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

Amumos A 1., Konsirun FO.M. u np., Anrebpa n Hadana MateMatudeckoro aHammsa. 10-11
KJacchl. (0a30BBIN U YIIIyOJIEHHBIN YPOBHH);

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmorexa IIOK
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