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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa U Hadaisa MaTeMaTHIEeCKOTO
aHanu3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CPEIHETO
obmero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBSIBISEMBIX K MaTeMaTUYeCKOMY OOpa30BaHUIO, U TPAAMIIMA POCCUHCKOTO
oOpazoBanmsi. Peanu3zaiiusi mporpaMMbl 0OCCIIEUMBACT OBIAJCHHUE KIIFOUEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAaMOPA3BUTHS W HETPEPHIBHOTO
00pa30BaHMsl, IEJTOCTHOCTh OOIIEKYIbTYPHOTO, TMYHOCTHOTO U MO3HABATEIHLHOTO
Pa3BUTHUS JTUYHOCTH OOYJAIOIIIUXCSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayajga MareMaTHUYECKOTO aHalW3a» SIBJISETCS OJHUM W3
HanOoJIee 3HAYUMBIX B ITPOTPAMME CTapIlIel IIKOJIbI, TOCKOIBKY, C OJJHON CTOPOHBI,
OH 00€eCIEeYnBaEeT MHCTPYMEHTAJIbHYIO 0a3zy Il HM3y4Y€HHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYTrod CTOPOHBI, GOPMHUPYET JIOTUYECKOE U aOCTPaKTHOE
MBIIJICHWE YYalluxXcsd Ha YpOBHE, HEOOXOJAMMOM JUJIi OCBOCHHSI KYpCOB
uH(OpPMaATHKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax naHHOTO Kypca
y4Jalirecs OBJIaJCBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH, KOTOpas
dbopMyIHUpyeT CBOU TIOCTUKEHUS B MaTeMaTH4YecKon opme.

Kypc anreOpsl u Hauan MaTreMaTUueCKOro aHajau3a 3aKJIaJbIBAET OCHOBY IS
YCHENIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA U OOIIECTBEHHOM JKU3HM, TO3BOJISET
OPUEHTUPOBATLCA B COBPEMEHHBIX IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJB30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBJajeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MATEMAaTHUYECKHUMH KOHCTPYKIIUSIMHU
pa3BUBaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKIEHUSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3AINI0, a0CTparupoBaHue U
aHaJjoruo, GopMHUpyeT KPEaTUBHOE U KPUTHUUYECKOE MbIIUIeHHE. B xo/1€ n3yueHus
anreOppl M Havall MaTEMaTHYECKOTO aHaiu3a B CTapiied IIKOJIe ydJalluecs
MOJY4YalOT HOBBIA ONBIT PEIICHUS TMPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTeMaTUYECKHX MOJIEIEH pealbHbIX CUTyallM W HHTEpHpETaluu
MOJYYEHHBIX  PEIICHWM, 3HAKOMSATCS C  MpUMEpPaAaMHU  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc obnagaer 3HAYMTETHHBIM BOCHUTATEIBHBIM TOTECHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHbI MaTepuall, CoCOOCTBYHONIUN (HOPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK U Uepe3 chneruduky yd4eOHOU JesTeTbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMaHUs U OTBETCTBEHHOCTH 34 ITOJYYEHHBIA PE3YJIbTAT.

B ocHoBe MeToanku 00ydueHus anredpe 1 HayajiaM MaTeMaTH4YeCKOro aHalIn3a
JICKUT IEATEIbHOCTHBIA IPUHIUI OOyUEHHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOIO aHAIN3a» BKIIIOYAET
CIEAYIOIIME COAECPKATEIBHO-METONUYECKME JUMHUK: «Uucna W BBIYKCICHUS,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATENBHO-METOIMUECKUE
JUHUU HW3Y4yaloTCsl Ha MPOTSDKEHMM JABYX JIET OOy4YeHUsi B CTapllel IIKoJie,
€CTECTBEHHO JIOMOJHSASA APYT APyTra U MOCTENEHHO HACHIIIASACh HOBBIMU TEMAaMHU U
paznenamu. J[aHHBIA KypC SIBJISIETCSA MHTETPATUBHBIM, MOCKOJIBKY OOBEAMHSET B
cebe colepKaHHE€ HECKOJIbKHX MAaTeMAaTHMYeCKHX JIMCUUIUIMH:  anreopa,
TPUTOHOMETPHUSI, MATEMATUYECKUI aHAJIU3, TEOpUs. MHOKeCTB U Ap. 1o mepe Toro
KaK yyalllhecs OBJIaJIeBAalOT BCE OoJjiee IMIMPOKUM MAaTEeMAaTUYECKUM annaparoMm, y
HUX TIOCJIEIOBATENbHO (POPMHUPYETCSI M COBEPILICHCTBYETCA YMEHHE CTPOMUTh
MAaTeMaTHYECKYIO MOJIENb PEAIBHOW CUTYalluH, IPUMEHATh 3HAHUS, IIOJIYYEHHBIE B
Kypce «Anrebpa u Hadyaja MaTEeMaTHYECKOTO aHalu3a», [JIs peleHus
CaMOCTOSITENILHO ~ C(OPMYJIMPDOBAHHOM  MaTeMaTH4eCKOW 3aJadd, a 3aTeM
UHTEPIIPETUPOBATH ITOJy4YECHHBIN pE3yJIbTar.

ConepxaTenpbHO-METOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOHM IkoJyie. B crapmiell mkosne ocoboe BHUMaHME YAENAETCA
(GOpPMUPOBAHMIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCTIA, YMEHHUE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaThb MNPUKUAKY, OLIECHHUBATH
pesynbrar. OOyuyaromuecss NOJYYarOT HAaBBIKM TNPUONMKEHHBIX BBIYMCICHUM,
BBITIOJIHEHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHIapTHOU (opme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIvans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHHH BCETO
oOydeHHs] B CTaplied IIKOJIe, TMOCKOJbKY B KaXJOM pas3lene MporpaMMbl
MPELYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaJ€BaIOT
pPa3IMYHBIMA METOAAMHU PELICHUs LEbIX, PalUOHAIBHBIX, WUPPALUOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO MPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaxXOXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opmupoBaHHe YMEHUU
BBIMOJHATh pacuy€Thl 1Mo ¢opMmynaM, MpeoOpa3oBaHUS IENbIX, PalUOHAIBHBIX,
UPPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKAIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepHuaia IpPOUCXOIUT ajJbHENIIee Pa3BUTHE AITOPUTMHYECKOT0 U aDCTPAKTHOTO
MBILIUICHUST ydamuxcs, (OpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJBHBIMU (OpMamMu, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEHCTB. AnreOpa npezyiaraet 3¢ GeKTUBHbIC
WHCTPYMEHTBI ISl PELICHUS MPAKTHYECKUX MW ECTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IEGMOHCTPUPYET CBOM BO3BMOYXHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUSA «DYHKIUMM U TpapuKu» TECHO
neperyieTaeTcs ¢ JpyruMH JIMHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a7a€T
[OCJIEI0BATENbHOCTD U3YyUEHHS MaTepruaia. M3ydeHue cTeneHHoM, M0Ka3aTeabHOu,
Jgorapu(pMUUECKONl U TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOMCTB M TpauKOB,
UCIOJIb30BaHUE (DYHKIMI I pelieHus 3aAa4d U3 JPYruxX Y4eOHBIX MPEAMETOB U
pea’bHOM KXU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. llpu 3TOM Oonbllloe BHUMaHUE YIENSeTCs
(OpMHPOBAaHUIO YMEHUS BbIpAKaTh (hOpMyIaMu 3aBUCUMOCTU MEXY pPa3IMuYHbIMU
BEJIMUMHAMH, HCCJIEAOBATh IOJYYEHHbIE (PYHKIUU, CTPOUTh UX TIpaduKu.
Marepnai 3Toi coAepKaTeIbHON JUHNN HALIEJICH HA pA3BUTUE YMEHHUM U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTU MEXKIY BEJIMYMHAMU B PA3IMYHOU (opMe:
aHAJIMTUYECKOW, Tpaduuecko u clioBecHOM. FEro wu3yueHue cnocoOCTBYyeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIMH, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas auHMs «Hauama maremMaTHdyeckoro aHajiuza» IO3BOJISET
CYLIECTBEHHO PACHIMPUTh KPyr KaK MaTeMaTU4YeCKUX, TaK U MPUKJIAJHbIX 3ajad,
JOCTYMHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISIETCSI BO3MOXHOCTh UCCIIE0BAaTh U
CTPOUTH rpapuKu PYyHKIUH, ONPEETATh UX HAUOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYMCIIATH IUIOWAAU QUTIyp U OOBEMBI TE€J, HAXOIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHAsl JIMHHS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOCHUS MAaTeMaTUYeCKUX MOJEeNeld peanbHbIX CHUTyaluil, HaXOXXJIEHUs
HaWJIY4ylIero pelieHus] B MPUKIAIHBIX, B TOM YHCIIE€ COLMAIbHO-OKOHOMHYECKHX,
3alayaXx. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYECKOTO aHaiu3a CHOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (POPMaIBHO-IOTMYECKOTO0 U KpPEAaTUBHOTO MBIIUICHHUS,
(GbOopMHUPOBAHNIO YMEHHI PacIO3HAaBATh MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TeXHUKE U HucKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIOUIMXCSA pe3yJbTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOpaXx.

CopeprkarenbHO-MeToAnYecKas TMHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHBIE
IPEJCTaBICHUS MPOHU3BIBAIOT BECh KYpPC HIKOJIBHON MaTeMaTHKU M NpejiararT
Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zesibl MAaTEMAaTUKU U €€
NPUWIOKEHUH, OHU CBSI3BIBAIOT Pa3Hble MAaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE



uenoe. IToatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY MMOHUMAaTh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrOo aHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOphIE€ IPU3BAHbBI
c(opMUPOBATH HABBIKU MMOCTPOCHUS MOJIENIEH peaNbHbIX CUTYyaIUil, HCCIEA0BAHNUS
THX MOJEJIEd C MOMOIIBIO ammapaTa aiareOpbl U MaTeMaTHYeCKOro aHaiu3a u
WHTEPHPETALUN TOJIYYCHHBIX pe3yIbTaToB. Takue 3a/1aHusl BIUIETEHbI B KaXKIbIN U3
pa3zienoB MPorpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IIMPOKO UCTIONIb3YeTCs AJIs
peleHusl npUKIaAHbIX 3anad. [Ipu pelieHun peanbHBIX NPAKTUYECKUX 3ajad
ydanfecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIOJIB30BATh AHAJIOTHIO, 0000ATh M KOHKPETH3UPOBAThH
npobiemy. [lesreabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHU3yeTCsl B MPOIECCE M3YyUEHUS BCEX TeM Kypca «Alredpa u Haudasna
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM 11aHe Ha M3y4YeHUE Kypca aareOpbl 1 Hauajl MaTEMaTHYeCKOTO aHaIN3a
Ha 0a30BOM ypOBHE OTBOJIUTCA 2 4aca B Henelto B 10 kiacce u 3 yaca B HEJIEIIO B
11 knacce, Bcero 3a jiBa roga ooy4yenus — 170 gacos.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucsia ¥ BbIYMCICHUS

Paunonanbabpie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOILIECHTHI,
OCCKOHEUHbIE  MepuoAudecKkue JapoOu. ApupMeTHYecKue  Oomepalnuu ¢
palMoHaNIBHBIMU YHCTIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IuYHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIbHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmernueckue ornepanudd ¢ JIeUCTBUTENbHBIMU yuciaamu. [IpubmmxkéHnHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTENLHOrO 4yucia. Vcnonb3oBanue mnoaxoxsmied  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YUCE Ul PEIICHUS NPAaKTHYECKUX 3a7ady U IPEACTaBICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWictBus ¢
apu(PpMETUYECKUMH KOPHSMH HaTypaJIbHOM CTEIIEHHU.

CHHYC, KOCHHYC M TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTAaHI€HC YMCIIOBOTO apr'yMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKJIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcCHOBHBIE
TPUTOHOMETpHUUECKUE (DOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

IIprMeHeHne ypaBHEHUH U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTel HayKU U pealbHOW XKU3HH.

DYyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amanus Gyukmouu. [paduk  GyHknuu. Bzaumbo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi pynkuuu. Hymn ynkumu.
[TpomexyTku 3HaKONOCTOAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOPHS n-OW CTEMEHHU.



TpuroHoMmerpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

Hauana MaTeMaTH4ecKOro aHajamn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEIBLHOCTEH.
MOHOTOHHBIE MOCIET0BATENLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccui. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH FeOMETPUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcroib3oBaHUE TPOrPECcCCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel JDilnnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCaHUSl peabHBIX
MIPOLIECCOB U SIBJICHUMN, TP PEUICHUU 3a]1a4 U3 APYTUX yU4EOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HarypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CreneHb ¢ paMOHAJIIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudm yucna. JleciTuuHbIe U HATYypaTbHBIE JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEPKAITUX JOTrapu(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHMU. PellleHne MpUKIIagHbIX 3a/1a4 C MOMOLIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpruMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIIEHUIO MATEMATUYECKUX
3a/1a4 ¥ 3aa4 U3 Pa3IuyHbIX 001acTel HAyKU U peaJIbHOM JKU3HHU.

DyHKIUHN U TPAPUKH

Oyukrus. [Tepuoanueckue Gynkmmn. [IpoMexyTKn MOHOTOHHOCTH (DYHKITUH.
Makcumymbl ¥ MUHUMYMBI (pyHkiuu. HauOosblliee W HauMeHbIlIee 3HAYCHUE
(GyHKIHMU Ha TPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazaTtenpHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aJady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHajamu3a

HenpepriBabie GyHKIIMH. MeTOI HHTEPBAJIOB ISl pEIICHNUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudecknii u  QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJeMEHTAapHBIX  QyHKIUH.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[IpumeHeHne Mpou3BOAHON K MCCIENOBAHHUIO (DYHKIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxkieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIIEero pElIEHUs B
NPUKIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid U (usmdeckuid cmbicia. Boruucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcameTa «Marematukan» JOJIDKHO oOecrneynBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06Hl€r0 06p330BaHI/ISI ciacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4EOHOTO TMpeaMeETa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMErocss Kak akKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUIA,
IpoLenyp TpaxIaHCKOoro oOiiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAUYCHHUEM.

[TaTproTHUYeCcKOe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JACSATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIIETO.

DcTeTu4ecKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]a4, pEILICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTJIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BOCIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W € TMPWIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymeir mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABIECHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHUS
COLIMAJIbHO-IKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COLMATBHOU
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTaIlMel Ha MPUMEHEHUE MAaTeMaTHYECKUX 3HAHUU JUIs PEIICHHsS 3aJlady B
00JIaCTH OKPY’KAIOIIECH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OILICHKU X BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAOLIEH CPEIBI.

[leHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAayKd M  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUEeCKOW JESITeIbHOCTH, ATaroB €€
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJIAICHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTU4YeCKOM KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYILECTBIIATh IMPOEKTHYI0 M HCCIENOBATENbCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEpU3yIOTCs OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATLHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  noznasamenvHwle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYXCaAlowe2o0  Mupa,  NpuMeHeHue  J02U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrie nornueckue AeUCTBUA:

e BBISBIATH U XapaKTEpU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeNeSICHUs]  MOHSTHH;  yCTaHABJIWBATh CYIIECTBEHHBIH  IPHU3HAK
KJaccu(ukanuy, OCHOBaHUA JUisi OOOOIIEHUS M CpaBHEHUS, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISBJISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3HM U
NpOTUBOpEYHs B (akTax, NaHHBIX, HAOMIONEHUSX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOYCHUN, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKACHUNA (MIPSAMBIC U OT MPOTHUBHOTO), BEICTPAWBaTh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS 1 BBIBOJIBL

BBIOMpATh Croco0 perieHus yuyeOHOW 3a7auyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JEUCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopMyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MNpodiIeMy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

IIPOBOIUTH CaMOCTOSATEIIEHO CIUTAaHMPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJIICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE MPOIIECCa, a TAKXKE BBIJBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISBIIATH Je(OUIIUTH HHPOPMAIINH, TAaHHBIX, HEOOXOUMBIX JIJIT OTBETa HA
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISITH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTCPHUSIM.



2)

Vuueepcanouvie KoMMynukamuenwvle Oelicmsus, — obecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YVUATOUWUXCSL.
OOuenue:

BOCIPUHUMATh U (DOPMYJIUPOBATH CYKJEHHUS B COOTBETCTBUU C YCIOBUSMU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, IPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4i, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKIEHUS 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaEMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIEJICHHbIE HA ITIOUCK
pelIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHAaliora, OOHApyXHBaTh Pa3U4Me U CXOJCTBO IMO3UILIUN; B
KOPPEKTHOU GopMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYILICHUS
C YYETOM 3aja4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

MMOHUMATh M UCITOJIH30BATh MPEUMYIIECTBA KOMAaHTHON U MHANBUIYATEHON
paboThl MpHU pelieHuU Y4eOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenatb BHIAb pabOT, JOrOBapUBAaThCS, OOCYXKAAaTh MpOIECC U
pe3yabTat padoThl; 00001IaTh MHEHUSI HECKOJBKUX JIFOJCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHHA,
«MO3TOBBIE MITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPHUTEPHSM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHSI.

3) Yuusepcanvuvie pecynamuensie oeticmeaus, obecneuusarom ghopmuposanue
CMBICII0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTABJIATH IIJIaH, AJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

y4ETOM UMEIOIIMNXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEUICHUMN C Y4ETOM HOBOM MH(MOpPMAITUH.
CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysbTara
peleHns MaTeMaTUIEeCKOM 3a/1auu;



e TPEABHUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH [IPU PEIIEHUN 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JIAHHBIX, HAUJEHHBIX OIMOOK, BBISIBJICHHBIX TPYAHOCTE;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBSICHITH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa U Hayajla MaTeMaTHUECKOTO aHAIIN3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00ECIedMBaTh JTOCTHIKECHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JE€CSITUYHAs APOOb, IPOIEHTHI.

Bomonuate  apudmernyeckue — omepauud € palMOHANBHBIMU U
JNEWCTBUTEILHBIMU YUCIIAMU.

BbINONHATE TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MPaBUia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJIBIM IIOKa3aTelIeM; CTaHJIapTHas
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCITIOJIB30BaTh MOAXOASANIYIO (DOPMY 3aMMCU IEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAIIbBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNW M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoInonHsATh npeoOpa3oBaHUs 1LENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIPAXEHUU U PeIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHUECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTeil HAyKH U PealbHOM KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOCHHBIE MOJICIIU C MCIIOJIb30BAHUEM arapara ainreopsl.

DyHKUMH U TPaPUKHU

OmnepupoBaTh MOHATUAMU: (YHKIMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
ONpEeleNeHNs] U MHOXECTBO 3HaueHHi (yHkuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKIMH, HYIH (PYHKIINH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Wcnonp3oBatek rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

CrtpouTps U 4uTaTh rpa@uKu JTUHEHHON (QPYHKINU, KBAAPATUUHON (PyHKIINH,
CTENEHHOW (PYHKIIMU C LIEJIBIM TTOKA3aTeIEM.

Hcnonp3oBath rpaduku (QyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHUCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSAMHU: IOCJIENOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAs] [IPOIPECCUM.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
porpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUMN.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MTOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanpHbIX 3a7a4 NPUKIAIHOTIO XapakTepa.

Mno:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN AIIIApaT Il ONTMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUM, TP PEICHNUH 3a]a4 U3 IPYTUX yYEOHBIX MTPEIMETOB.

OnepupoBatb  NOHATHAMH: ONpENENICHNE,  Teopema, CIIEICTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

Yucia v BBIYUCICHUSA

OnepupoBaTh MNOHATUSIMH: HATypaJIbHOE, IE€J0€ YHCIO; HCHOJIb30BATh
MPU3HAKU JICJIMMOCTH LIEJBbIX YHUCEN, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUISL pELLICHUS 3a1a4.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSIMU: Jorapu(dm uuciia, AECATUYHBIE U HATypaJibHbIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA



[IpumensaTs cBoiicTBa CcTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATH MOHATUSAMM: IMOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; peELIaTh
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB.

BemonuaTe npeoOpa3oBaHMsl BBIPDAKEHUHM, COAEpXKAIUX JOrapu(Mmsbl;
OIIEpUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus npocTeNmx TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3a7a4.

HaxonuTte pemeHus NpoCTEHIINX CUCTEM M COBOKYITHOCTEM palMOHAJIBHBIX
YPaBHEHUM U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
UCCJIEI0BATh MOCTPOEHHbBIE MOJIENIH C UCTIOJIb30BAaHUEM amrapaTa aareOpsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MNOHATUSAMH:  NepuoAUYEcKas  (QYHKLUHS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIUH, TOYKM OIKCTpeMyma (yHKIUH, HauOosblliee U
HauMEHbIlIee 3HA4YCHHUA (QYHKIUM Ha IPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIIE0BaHMsI PYHKIINHU, 3aJaHHON IpauKoOM.

OnepupoBaTh MOHATUAMM: TpaUKH MOKA3aATEIbHOH, JIorapupMuU4eckon u
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAUHATHOM TUIOCKOCTH TpadUKH JIMHEHHBIX YPaBHEHUN U
MCIIOJIB30BaTh UX JUUIA PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUMN.

Ucnonw3oBath rpaduikd (QyHKIME JUIsT  WCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYE€OHBIX JUCIUIUIMH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
UCITI0JIb30BaTh FTEOMETPUUYECKUIA M (PU3MUECKHUI CMBICI MPOU3BOIHON JIsl pelIeHuUs
3a1ay.

HaxonuTh mpon3BOHBIE 3JIEMEHTAPHBIX (DYHKIINHI, BEIYUCIISATH POU3BOIHBIC
CYMMBI, IPOU3BEACHUSL, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKIACHUS HAWIYUYLIErOo PELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh TMOHATHUSMHU: TEpBOOOpa3Has U  HUHTErpaji; MOHUMATh
TreOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaa.



HaxoauTh nepBooOpa3Hbie 2JIeMEHTapHBIX ()YHKITUI; BRIYHCIISATH HHTETPAIT IO
dbopmyne Herorona—JleitOnura.

Pemarpe npukiagHple 3aJa4d, B TOM YHUCIIC COIIHAIBHO-DKOHOMUYECKOTO H
(u3nUeCcKOro xapakrepa, CpeJCTBaMi MaTEeMaTHUCCKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Kouu4vecTBO yacon
HauMeHoBaHMe pa3/ieioB U JJeKTpPOHHBbIE (IU(PPOBHIE)
n/ Bcer Kourpoabn  IlpakTuuec
TeM MPOTrPaMMbl o0pa3oBaTesibHbIE PeCypPChl
1 0 ble pa0oTbl  KHe padoThbl
MHoxecTBa palMOHAIBHBIX U
| JICUCTBUTEIIBHBIX qucell. 14 1 https://www.yaklass.ru/p/algebra#fpr
PanuonanbHple  ypaBHEHUS U ogram-10-klass
HEpPaBEHCTBA
) Oynkiuu U rpaduku. CTeneHs ¢ 6 https://www.yaklass.ru/p/algebra#pr
LEJIBIM ITOKa3aTeJIeEM ogram-10-klass
A o .
PHQMETHUCCKHI KOPEHE N—0i https://www.yaklass.ru/p/algebra#pr
3 CTEIICHH. HppanmonanbHbie 18 1
ogram-10-klass
ypaBHEHHUS U HEPABEHCTBA
L))
4 ; (1)/12 h;zgi;ﬁ N — 2 1 https://www.yaklass.ru/p/algebra#pr
P P Ip p ogram-10-klass
YECKHUE ypaBHEHUSI
5 ITocaenoBaTenbHOCTH u 5 https://www.yaklass.ru/p/algebra#pr
MIPOTPECCUU ogram-10-klass
6 IToBTOpEHUE, 00o001enue, 3 | https://www.yaklass.ru/p/algebra#pr
cucTeMaTHu3alus 3HaHuM ogram-10-klass
OBILIEE KOJIMYECTBO YACOB 68 4 0

[10 ITIPOI'PAMME




11 KIIACC

Ne
n/
n

HauMmeHoBaHue
pa3aesioB U TeM
NMPOrpamMMblI

CreneHb C
panMOHaIbHBIM
MOKa3aTeJieM.
IToxa3zarenbHas
GyHKLHS.
IToka3aTensHBIC
YpaBHEHUS u
HEpPABEHCTBA

Bcer

12

KoandyecTBO 4acoB

KoHTpoJbHBI
e padoThI

IpakTuyecku
e padoThI

JIeKTPOHHBIE (IU(PPOBHIE)
o0pa3oBaTesibHbIE pecypchl

https://www.yaklass.ru/p/algebra#progera
m-11-klass

Jlorapudmuueckas
GbyHKUHS.
Jlorapudmuueckue
ypaBHEHUS u
HEPaBEHCTBA

12

https://www.yaklass.ru/p/algebra#progera
m-11-klass

Tpuronomerpuuecku
¢ GyHKIMM U UX
rpaduku.
Tpuronomerpuuecku
€ HEPaBEHCTBA

https://www.yaklass.ru/p/algebra#progera
m-11-klass




IT )
POM3BORHAA https://www.yaklass.ru/p/algebra#fprogra
4 [Ipumenenue 24 1
. m-11-klass
MIPOU3BOTHOM [
5 Nuterpan  u  ero 9 https://www.yaklass.ru/p/algebra#progra
IIPUMEHECHUS m-11-klass
. https://www.yaklass.ru/p/algebra#fprogra
6 Cucrembl ypaBHEHHI 12 1
m-11-klass
7 Harypanbubie U 6 https://www.yaklass.ru/p/algebra#progra
[eJIbIC YHCiIa | m-11-klass
[ToBTOpEHUE,
g 000011eHHE, 18 ) https://www.yaklass.ru/p/algebra#fprogra
CHUCTEMaTH3aIus m-11-klass
3HAHUHI
OBILIEE KOJIMYECTBO
YACOB I1O 102 6 0
[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
i Tema ypoka KoauuecTtBo JIeKTPOHHBbIE IU(PPOBHIE
4yacoB o0pa3oBaTesibHbIE PeCypPChl
MHO0XeCTBO,
ONEpatyi Ha https://www.yaklass.ru/p/algebra#progr
1 MHOKE€CTBAMHM. 1
am-10-klass
JlnarpamMmbl
Ditnepa—BenHa
PanmonanbHbIe 4MCIIa.
OOBIKHOBEHHEBIE u
) NeCATUYHbIE  Apo0w, | https://www.yaklass.ru/p/algebra#progr
MPOLIEHTBHI, am-10-klass
OCCKOHEYHEBIC
MIepUOANICCKUE IPOOH
Apudpmernueckue
omepaiuu Cc
3 palMOHAILHBIMU | https://www.yaklass.ru/p/algebra#fprogr
YHUCIIaMHU, am-10-klass
peoOpa3zoBaHus
YUCJIOBBIX BBIPAKEHUI
[Ipumenenue npobdeit u
MPOLICHTOB JUIS
4 pELIEHHS MPUKIaTHbBIX | https://www.yaklass.ru/p/algebra#progr
3aa4 U3 PA3JIAYHBIX am-10-klass
OTpaciel 3HaHUU U
pEaTbHON )KU3HU
[Ipumenenue apobeit u
MIPOIICHTOB IS
5 pelIeHUsT MPUKJIIAIHBIX | https://www.yaklass.ru/p/algebra#progr

3a7a4 U3 PA3TUYHBIX
OTpacield 3HaHUU U
pEaTbHOM )KU3HU

am-10-klass




JleCTBUTEIIBLHBIE
yycia. PanuoHanbHbIE

https://www.yaklass.ru/p/algebra#fprogr

6
U UppalyOHAJIbHBIE am-10-klass
Yyucia
Apudmernueckue
7 orepanuu C https://www.yaklass.ru/p/algebra#fprogr
JICUCTBUTCIILHBIMU am-10-klass
YHCIaMu
[TpubnnxEHHbIE
BBIYMCJICHUS, TIpaBUja
2 OKpYIJIEHUS, https://www.yaklass.ru/p/algebra#progr
NpUKUIKA MW OICHKA am-10-klass
pe3yibTara
BBIYMCIICHUU
ToxnecTtBa u
8 https://www.yaklass.ru/p/algebra#progr
9 TOXKJIECTBEHHBIC
am-10-klass
npeodpa3zoBaHus -
10 YpaBHEHHE, KOpPEHb https://www.yaklass.ru/p/algebra#progr
YpaBHEHUS am-10-klass
. Hepasencrso, https://www.yaklass.ru/p/algebra#progr
pelieHre HepaBeHCTBa am-10-klass
https://www.yaklass.ru/p/algebra#progr
12 Meron uHTEpBaAIOB
am-10-klass
Pemienne 1enepix u
00HO-
AP https://www.yaklass.ru/p/algebra#progr
13 pPALMOHATBHBIX
. am-10-klass
ypaBHEHUI 51
HEpPaBEHCTB
ITocnenoBaTenbHOCTH,
CITOCOOBI 3aJIaHus
A . https://www.yaklass.ru/p/algebra#progr
14 IIOCJIEIOBATEIHLHOCTEN.
am-10-klass
MOHOTOHHBIC -
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15  reomerpuueckas

IPOTPECCHUH.

am-10-klass
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CTETCHU
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21 KOPEHb HATYpaJIbHOMN
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CTETCHU
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KOpHS  HAaTypaJlbHOMN
CTEIIEHU

CaoiicTBa

24 apuPpMETHIECKOTO https://www.yaklass.ru/p/algebra#progr
KOpHSl  HAaTypaJlbHOMN am-10-klass
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JlericTBus C
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KOpHSIMU n—ou am-10-klass
CTEIECHH
JlericTBus C

7 apupMEeTUIECKUMU https://www.yaklass.ru/p/algebra#progr
KOpHSIMU n—ou am-10-klass
CTEIECHH
JlericTBus C

73 apu(pMEeTUIECKUMU https://www.yaklass.ru/p/algebra#progr
KOpHSIMU n—ou am-10-klass
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KOPHS N-OU CTEIEHU am-10-klass
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1 CranpmaptHas  Qopma https://www.yaklass.ru/p/algebra#progr

3alucHu
JIEUCTBUTEIILHOTO
quciia

am-10-klass




Ucnonb3oBanue
noaxosmend  GopMbl
3aMucu
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Hymm GyHKIUY.
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YpaBHEHUHI u am-10-klass
HEPaBEHCTB
Pemenne
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ypaBHEHUI 51 am-10-klass
HEPaBEHCTB

40 Pemienune https://www.yaklass.ru/p/algebra#progr
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YPaBHECHUI u

HEPaBEHCTB
Pemenue
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ypaBHEHUM u am-10-klass
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46 =~ TaHreHC  YHUCJIOBOTO
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apryMeHTa
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ApKcuHYC,
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ApPKTaHIE€HC YUCIIOBOIO am-10-klass
aprymeHTa
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49 APKKOCHHYC u https://www.yaklass.ru/p/algebra#progr
ApPKTaHIE€HC YUCIIOBOIO am-10-klass
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am-10-klass
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. am-10-klass
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BBIPAKECHUN

am-10-klass
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https://www.yaklass.ru/p/algebra#fprogr
am-10-klass
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https://www.yaklass.ru/p/algebra#fprogr
am-10-klass
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YpaBHEHH
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TPUTOHOMETPUYECKUX
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TPUTOHOMETPHUH.
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ypaBHEHUS"
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KOHTPOJIbHAS
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am-10-klass

https://www.yaklass.ru/p/algebra#progr
am-10-klass
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11 KJIACC

JJIeKTPOHHBbIE HU(PPOBHbIE

Ne
o/ Tema ypoka Kosnuuecr oOpa3oBarejibHbIE
BO 4aCOB pecypcbl
| CreneHb ¢ palMOHAIbHBIM | https://www.yaklass.ru/p/al
MOKa3aTesieM gebra#fprogram-11-klass
. https://www.yaklass.ru/p/al
2 CBoiicTBa CTENIEHU 1
gebra#fprogram-11-klass
3 anigzilz i?fiaHf:nepmamnx | https://www.yaklass.ru/p/al
gebra#fprogram-11-klass
palMOHAJIbHBIC CTETICHU
4 EEI) ;Z}iz i::fiaHf:nepmamnx | https://www.yaklass.ru/p/al
gebra#fprogram-11-klass
palMOHAJIbHBIC CTETICHU
5 E)II) ;zilz flfliaH:oeﬂepmame | https://www.yaklass.ru/p/al
gebra#fprogram-11-klass
palMOHAJIbHBIC CTETICHU
6 [TokazatenbHast GyHKIUA, | https://www.yaklass.ru/p/al
e€ cBoiicTBa U rpaduk gebra#program-11-klass
7 [loka3arenbHbIE YpPAaBHEHNUS | https://www.yaklass.ru/p/al
Y HEPABEHCTBA gebra#fprogram-11-klass
2 [loka3arenbHbIE YpPAaBHEHNUS | https://www.yaklass.ru/p/al
Y HEPABEHCTBA gebra#fprogram-11-klass
9 IToka3zaTenbHble YpaBHEHUSA | https://www.yaklass.ru/p/al
Y HEPABEHCTBA gebra#fprogram-11-klass
10 [loka3arenbHbIE YpPAaBHEHNUS | https://www.yaklass.ru/p/al
Y HEPABEHCTBA gebra#fprogram-11-klass
1 [loka3arenbHbIE YpPaBHEHUS | https://www.yaklass.ru/p/al
Y HEPABEHCTBA gebra#fprogram-11-klass
Koutponenas pabora 1m0
TeEME "CreneHb C
12 panoOHaIbHbIM 1
MOKa3aTeJIeM.

[TokazarenbHass (QyHKIHMS.




Iloka3arenbHbIE YPAaBHEHUS
Y HEepaBeHCTBa"

https://www.yaklass.ru/p/al

13 J
orapHpM uHCIa gebra#fprogram-11-klass
[Ipeo6
peobp aBOUB arue https://www.yaklass.ru/p/al
14 BBIPAKCHUH, COAEPHKAIIUX
gebra#program-11-klass
Jorapudmbr
[Ipeo6
peobp aBOUB arue https://www.yaklass.ru/p/al
15 BBIPAKCHUHN, COACPKAIIUX
gebra#fprogram-11-klass
JorapupMbl
[TpeobpazoBanue
. https://www.yaklass.ru/p/al
16 BBIPAKECHUM, COJIEpKALINX
gebra#fprogram-11-klass
JorapupMbl
[Tpeo6
peobp a3033 arHe https://www.yaklass.ru/p/al
17 BBIPOKECHUM, COJEpKALLIUX
gebra#fprogram-11-klass
JorapupMbl
13 JlecsaTuuHbie u https://www.yaklass.ru/p/al
HaTypaJIbHbIE JIOTapU(PMBI gebra#program-11-klass
J
19 (boll;ipi(ﬁMHeI;eC::jﬁCTBa " https://www.yaklass.ru/p/al
F RIS, gebra#program-11-klass
rpadux
Jlorapudmuueckas
20 yHKs, e croficTEa H https://www.yaklass.ru/p/al
YRR, gebra#fprogram-11-klass
rpaduk
1 Jlorapudmuueckue https://www.yaklass.ru/p/al
YPaBHEHHUS U HEPABEHCTBA gebra#fprogram-11-klass
2 Jlorapudmuueckue https://www.yaklass.ru/p/al
YPaBHEHHUS U HEPABEHCTBA gebra#fprogram-11-klass
73 Jlorapudmuueckue https://www.yaklass.ru/p/al
YpPaBHEHUS U HEPABEHCTBA gebra#program-11-klass
24 Jlorapupmuueckue https://www.yaklass.ru/p/al
YPAaBHEHMS U HEPABEHCTBA gebra#program-11-klass
IT
PHMEPH https://www.yaklass.ru/p/al
25 TPUTOHOMETPUUECKUX

HEPABEHCTB

oebra#program-11-klass




[Ipumepsnl

https://www.yaklass.ru/p/al

26
TPpUTOHOMCTPUICCKIX gebra#program-11-klass
HEPaBEHCTB
IT
- Til?éf{f)ie R https://www.yaklass.ru/p/al
p p gebra#program-11-klass
HEPaBEHCTB
IT
- Til?éf{f)ie R https://www.yaklass.ru/p/al
p p gebra#program-11-klass
HEPABEHCTB
T
yHKIHH, gebra#program-11-klass
rpaduku
T
YHKIIH, gebra#program-11-klass
rpaduku
T
5 gy, nx csoiiersa e ——
YHKIIH, gebra#program-11-klass
rpaduku
T
1 @pEEOiZIMe;iHiZZI;ZeTBa . https://www.yaklass.ru/p/al
YHKIIH, gebra#program-11-klass
rpaduku
KonTponbHas pabota 1o
teme "Jlorapudmuueckas
(GyHKLHS.
Jlorapudmuueckue
33 BRCIHIS H HODABCHCTR https://www.yaklass.ru/p/al
yp p ' gebra#program-11-klass
Tpuronomerpuueckue
GyHKUMA W UX TpaQuKu.
Tpuronomerpuueckue
HepaBeHCTBA"
2 Homne ¢ by https://www.yaklass.ru/p/al
IPEPHIBHBI HKITUH
pcp YHKI oebraffprogram-11-klass
35 Mpoussomas by https://www.yaklass.ru/p/al
p A YHKN gebra#program-11-klass
https:// .yaklass.ru/p/al
36 [MpousBoaHas GyHKIUN R

ogebra#program-11-klass




17 [IpousBoaHbIE https://www.yaklass.ru/p/al
AJIEMEHTAPHBIX (QYHKITUI gebra#program-11-klass
18 [TpousBoaHbIE https://www.yaklass.ru/p/al
AJIEMEHTAPHBIX (PYHKITUH gebra#proeram-11-klass
[IponsBoauHas CYMMBI,
P A y https://www.yaklass.ru/p/al
39 MIPOU3BEJCHUSA, YaCTHOTO
g gebraffprogram-11-klass
byHKIHA
[IponsBoauHas CYMMBI,
P A y https://www.yaklass.ru/p/al
40 MPOM3BEICHUSA, YaCTHOIO
g gebra#proeram-11-klass
byHKIUH
IIpousBogHas CYMMBI,
P A Y https://www.yaklass.ru/p/al
41 MIPOU3BEJCHUSA, YaCTHOTO
g oebra#program-11-klass
byHKIUH
I'eomeTpuueckuit 51
P . https://www.yaklass.ru/p/al
42 busznueckuit CMBICJI
. oebra#program-11-klass
MIPOU3BOHOM
I'eomeTprueckuil 51
P . https://www.yaklass.ru/p/al
43 dbuznyeckuit CMBICIT
. oebra#fprogram-11-klass
MIPOU3BOIHOM
44 Meron UMHTEPBAIOB IS https://www.yaklass.ru/p/al
pelIeHUs] HEPAaBEHCTB gebra#fprogram-11-klass
45 Meron UWHTEPBAIOB IS https://www.yaklass.ru/p/al
pelLICHUsI HEPABEHCTB gebra#fprogram-11-klass
[IpuMeHneHne Mpou3BOIHON
46 K HCCIICIOBAaHUIO (DYHKITUIN https://www.yaklass.ru/p/al
Ha MOHOTOHHOCTb u oebra#fprogram-11-klass
AKCTPEMYMBbI
[IpuMeneHne Mpon3BOIHON
47 K UCCIeAOBaHUIO (QYyHKUUN https://www.yaklass.ru/p/al
Ha MOHOTOHHOCTbD u oebra#fprogram-11-klass
KCTPEMYMBbI
[IpuMeHeHne MPON3BOIHON
43 K UCCIeAOBaHUI0 (QYyHKUUN https://www.yaklass.ru/p/al

Ha MOHOTOHHOCTb u
KCTPEMYMBI

gebra#fprogram-11-klass




[IpuMeHneHue Mpon3BOIHOU
K UCCJIENOBaHUIO (PYHKIMN

https://www.yaklass.ru/p/al

49
Ha MOHOTOHHOCTBH u oebra#program-11-klass
IKCTPEMYMBI
Haxoxnenne HanOoIbIIIErO
A https://www.yaklass.ru/p/al
50 U HAWUMEHBIIET0 3HAUYECHUS
gebra#tprogram-11-klass
(GYHKITUN Ha OTpE3Ke
Haxoxnenme HandoIbIIIErO
A https://www.yaklass.ru/p/al
51 A HAUMEHBIIIET0 3HAUYEHUS
oebra#program-11-klass
(GYHKITUN Ha OTpE3Ke
Haxoxaenne HauOOIBIIIETO
A https://www.yaklass.ru/p/al
52 A HAUMEHBIIIET0 3HAUYEHUS
oebra#program-11-klass
(yHKUIHU Ha OTPE3Ke
Haxoxnenne HanOOIbIIIETO
a https://www.vyaklass.ru/p/al
53 U HAWUMEHBIIETO 3HAUYCHUS
oebra#program-11-klass
(yHKLIHU Ha OTpE3Ke
Haxoxnenne HauOOIbIIIETO
https://www.vyaklass.ru/p/al
54 U HAUMEHBIIETO 3HAYECHUS
oebra#tprogram-11-klass
(yHKUIHU Ha OTPE3Ke
Haxoxnenne HanOOIbIIIETO
a https://www.yaklass.ru/p/al
55 U HAWUMEHBIIIET0 3HAUYECHUS
oebra#program-11-klass
GyHKIIUU Ha OTPE3Ke
[IpuMeHneHne MpON3BOIHON
IS HaXO0XICHUS
HAWIYYIIIEr0 pPEIIEHUI B
Y P https://www.yaklass.ru/p/al
56 MPUKIIAAHBIX 3aja4dax, IJIst
oebra#program-11-klass
onpeeIICHUS CKOpPOCTHU
npoiiecca, 3aJaHHOTO
dbopmyIoi unu rpagpukom
Koutponenas pabora 1m0
57 TeMe "IIpou3BoaHasl. https://www.yaklass.ru/p/al
IIpumenenue gebra#fprogram-11-klass
IPOU3BOJHOM"
53 [lepBooOpasnas. Tabnuia https://www.yaklass.ru/p/al

nepBOOOPa3HBIX

gebra#fprogram-11-klass




[lepBoobOpaznasa. Tabnuua

https://www.yaklass.ru/p/al

59
MIepBOOOPA3HBIX gebra#program-11-klass
WNuterpan,

60 FEOMETPUYECKHIA U https://www.yaklass.ru/p/al
buznyeckuit CMBICTI gebra#program-11-klass
WHTerpaia
WNurerpan,

61 F€OMETPUYECKHIA 17} https://www.yaklass.ru/p/al
buznyeckuit CMBICTI gebra#program-11-klass
WHTETpasia
HNurerpan,

62 T€OMETPUYECKHIMA U https://www.yaklass.ru/p/al
busznueckuit CMBICJI gebra#program-11-klass
UHTETpaia
Brruncnenne uHTETpaNa mo

P https://www.yaklass.ru/p/al

63 bopmyie

. oebra#fprogram-11-klass
Herorona—JleitOuuna
Brruncinenne uHTeTpaia mo
P https://www.yaklass.ru/p/al
64 dbopmyie
. oebra#fprogram-11-klass
Herorona—JleitOuuna
Brrunciienue uaTErpaia mo
P https://www.yaklass.ru/p/al
65 bopmyie
. oebraffprogram-11-klass
Herorona—JleiiOnura
Brruncienune uaTErpaia mo
P https://www.yaklass.ru/p/al
66 bopmyie
. gebraffprogram-11-klass
Herorona—JleiiOaura

67 CucremMnl JIMHEUHBIX https://www.yaklass.ru/p/al
YpaBHEHUU gebra#fprogram-11-klass

63 CucreMnl JIMHEUHBIX https://www.yaklass.ru/p/al
YpaBHEHUU oebraffprogram-11-klass
Pemenue OPUKIATHBIX

P A https://www.yaklass.ru/p/al

69 3a/1a4 C IIOMOIIBI0 CUCTEMBI

N N gebra#fprogram-11-klass
JUHEWHBIX YpaBHEHUN
Pemenue OPUKIATHBIX
P s https://www.yaklass.ru/p/al
70 3aJ1a4 C IIOMOIIBIO0 CUCTEMBI

JIMHEWHBIX YPaBHEHUN

oebra#program-11-klass




71

72

CucremMbl U COBOKYITHOCTH
LETIbIX, palMOHAIIbHBIX,
UppaIMOHAIBHBIX,
MOKA3aTEIbHBIX,
JorapupMUYECKUX
YPaBHEHUI U HEPABEHCTB

CucteMbl U COBOKYITHOCTHU
LETIbIX, palMOHAIIbHBIX,
UppaIMOHAIBHBIX,
MOKa3aTeJIbHbIX,
JgorapupMUIecKux
YPaBHEHUI U HEPABEHCTB

https://www.yaklass.ru/p/al
oebraffprogram-11-klass

https://www.yaklass.ru/p/al
gebra#tprogram-11-klass

73

CucremMbl U COBOKYITHOCTH
LEJbIX, palMOHAIIbHBIX,
UPpaLUOHATBHBIX,
MOKa3aTeJIbHbIX,
Jorapu(pMUYECKUX
YPaBHEHUI U HEPABEHCTB

https://www.yaklass.ru/p/al
oebra#tprogram-11-klass

74

75

CucteMbl U COBOKYITHOCTH
LETBIX, PalMOHAIIBHBIX,
UPpALMOHAIBHBIX,
II0KA3aTEJIbHBIX,
JorapupMUIECKUX
YPaBHEHUW U HEPABEHCTB

Hcnonb3zoBanue rpapukos
byHKUMNA U1 penieHus
YPaBHEHUM U CUCTEM

https://www.yaklass.ru/p/al

gebra#fprogram-11-klass

https://www.yaklass.ru/p/al
oebra#program-11-klass

76

Hcnonb3zoBanue rpapukos
byHKIUH I pelieHust
YPAaBHEHUU U CUCTEM

https://www.yaklass.ru/p/al
gebra#fprogram-11-klass

77

IIpumeHeHne ypaBHEHUM,
CHCTEM H HEPABEHCTB K
PELIEHUI0 MAaTEMATHYECKUX
3a7a4 M 3a4a4 U3
Pa3IMYHBIX obmacreit
HayKH U pEAIbHOW JKU3HU

https://www.yaklass.ru/p/al

gebra#fprogram-11-klass




Kontponbnas pabora mno
teme "HMHTerpan u ero

https://www.yaklass.ru/p/al

78
IIPUMEHECHMUS. Cucrembl gebra#fprogram-11-klass
ypaBHEHU"
HartypanpHBIE U eJble
P : https://www.yaklass.ru/p/al
79 ypciia B 3ajadax U3
. gebra#progeram-11-klass
peabHOM KU3HU
HarypanpHBIE U eJble
P : https://www.yaklass.ru/p/al
80 yuclla B 3ajadax W3
. gebra#fprogram-11-klass
peabHOM KU3HU
HarypanbHele wu eJIble
yp H https://www.yaklass.ru/p/al
81 qyucila B 3ajavax U3
. oebra#fprogram-11-klass
peabHON KU3HU
20 [Tpusnaku JICIIUMOCTH https://www.yaklass.ru/p/al
LEJBIX YHCEI oebra#program-11-klass
23 [Tpusnaku JICIIUMOCTH https://www.yaklass.ru/p/al
LEJIbIX YHCEeN oebra#fprogram-11-klass
84 [Tpu3Haku NENUMOCTH https://www.yaklass.ru/p/al
LEJBIX YHCEI oebra#program-11-klass
[ToBTOpeHne, 0000IIEHHE,
P H . https://www.yaklass.ru/p/al
85 CHUCTEMATU3alMs 3HAHHUM.
oebra#fprogram-11-klass
YpaBHeHUs
[ToBTOpeHue, 0000IIEHHE,
P H . https://www.yaklass.ru/p/al
86 CUCTEMATU3alls  3HAHHUM.
oebra#fprogram-11-klass
YpaBHeHUs
[ToBTOpeHue, 0000IIEHHE,
p H . https://www.yaklass.ru/p/al
87 cUcTeMaTu3alus  3HAHUM.
gebraffprogram-11-klass
YpaBHEeHus
IToBTOpEeHNE, 0000IIEHHE,
P . https://www.yaklass.ru/p/al
88 CHUCTEMATU3allis 3HAHHUMU.
oebraffprogram-11-klass
YpaBHeHus
IToBTOpEeHNE, 0000IIEHHE,
P H . https://www.yaklass.ru/p/al
89 cUCTEMaTH3alisl 3HAHUWI.

YpaBHEeHUS

gebra#program-11-klass




[ToBTOpenue, o0o0OmIECHNE,

https://www.yaklass.ru/p/al

90 cuUcTeMaTu3alusl 3HaHUM.
oebra#program-11-klass
YpaBHeHUs
[ToBTOpEenue, 0000IIIEHNE
p ’ _ https://www.yaklass.ru/p/al
91 CHUCTEMATU3allMs 3HAHHUM.
gebra#fprogram-11-klass
Hepasencrra
[ToBTOpenue, 0000IIIEHNE
p ’ _ https://www.yaklass.ru/p/al
92 CHUCTEMAaTU3allMs 3HAHHUMU.
gebra#fprogram-11-klass
Hepasenctsa
IToBTOpEeHnE, 0000IIEHHE,
P N https://www.yaklass.ru/p/al
93 CUCTEMAaTH3alisl  3HAHUIL.
oebra#fprogram-11-klass
Hepasencrtsa
[ToBTOpeHnEe, 0000IIEHHE,
P N https://www.yaklass.ru/p/al
94 cUcTeMaTu3alusl 3HaHUM.
oebra#program-11-klass
Hepasencrtaa
IToBTOpeHne, 0000IIEHHE,
p N https://www.yaklass.ru/p/al
95 CUCTEMAaTU3allis 3HAHHUM.
B oebra#program-11-klass
CuctemMbl ypaBHEHU
[ToBTOpeHue, 00600IICHNE,
96 CUCTEMAaTU3als 3HAHHUM.
CucrteMbl ypaBHEHUN
[ToBTOpeHue, 0000IIECHME,
97 CHUCTEMATH3alMs 3HAHHUM.
DOyHKIUU
[ToBTOpeHue, 00600IICHNE,
98 CHUCTEMATH3alMs 3HAHHUM.
OyHKIUH
99 Hrorosas KOHTpPOJIbHAs
pabota
100 Hrorosas KOHTpPOJIbHAs
paboTta
O06o06m1eHME,
cucTeMaTu3anusa 3HaHUU 3a
101  kypc anrebppl u Hayanl

MAaTEMATUYECKOTO aHajIM3a
10-11 ximaccoB




O6006mmenue,
CUCTEMaTHU3allMsl 3HAaHUH 3a
102 = kypc anreOpsl W Hayaj
MaTEMaTUYECKOro aHajau3a
10-11 knaccos

OBHLIEE KOJIMYECTBO YACOB
I10 ITIPOI'PAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMOBI

10 KJIACC

Kon
MPOoBePsSIeMOro
pe3yJbTara

IIpoBepsiemble NpeaAMeTHbIE Pe3YJIbTATHI 0CBOECHHS
OCHOBHOW 00pa30BaTe/ibHOI MPOrpPaMMBbI CpeIHEro
o0mrero oopazoBanust

1

Yucra v BEIYUCIICHUS

1.1

OnepupoBatb HOHATUSIMHU: parroHaIbHOe u
JNEHUCTBUTENILHOE YHCIO, OOBIKHOBEHHAss U JIECATUYHAS
IpOo0b, IPOLEHTHI

1.2

BrinonsaTe apI/I(bMeTI/ILIeCKI/IG OoIIcpannuun C
palrOHAJIbHBIMHA U I[GﬁCTBHTGJIBHBIMH qHucCJjiaMH1

1.3

BeimonHaTe npuOMMKEHHBIE  BBIYUCICHUS, HCIOJIB3YS
npaBuia OKpPYIJICHUA, JelaThb MPUKUAKY U OLEHKY
pe3ynbTaTa BRIYMCICHUN

1.4

OnepupoBaTh NOHATHSAMHU: CTETIEHB C LEJBIM MTOKA3aTEIIEM,
cTaHjgapTHas ¢opma 3amucu JeWCTBUTEIBLHOIO YHCIIA,
KOpPEHb HAaTypaJbHON CTCIIECHH; HCTIOJIb30BATh
MOAXOAITYI0 (OpMY 3aIllUCH JTCHUCTBUTEIIBHBIX YUCET IS
pEIIEHNS MPAKTUYECKUX 3a]1a4 U IIPEICTABICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSIMH: CUHYC, KOCHHYC M TaHI€HC
IPOU3BOJILHOTO yIiia; UCIIOJIb30BaTh 3anucCh
IPOU3BOJILHOTO yria yepes oOpaTHbIE
TPUTOHOMETPUUYECKHE PYHKITUU

YpaBHEHUS 1 HEPABEHCTBA

2.1

OnepupoBarh  MOHATHUSIMH:  TOXKJECTBO, YypaBHEHHE,
HEPAaBEHCTBO, LEJI0€, PALMOHAIBHOE, HWPPALUOHAIBHOE
ypaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
ypaBHEHUE

2.2

BoinonusaTe  mpeoOpa3oBaHUs ~— TPUTOHOMETPUYECKUX
BBIPAXEHUI U pElIaTh TPUTOHOMETPUUECKNE YPABHEHUS

2.3

BoinonHsaTe npeoOpa3oBaHMs LENbIX, pPAlUOHAIBHBIX H
UPPALMOHATBHBIX BBIPAXKEHUN U PEUIaTh OCHOBHBIE THIIBI




LEJIbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB

24

[IprMeHATh ypaBHEHHST W HEPABEHCTBA IS PEIICHUS
MaTeMaTUYECKHUX 3aJad W 3a]ad W3 pa3IMyHbIX o01acTei
HAyKU U PEAIbHOM KU3HU

2.5

MonenupoBaTh pealibHble CUTyalldd Ha SI3bIKE anreOphl,
COCTAaBJIAATb BBIPAXKEHHUs, YPAaBHEHHMS, HEPABEHCTBA IO
YCIIOBHIO 3aJlayy, UCCIENOBATHh IIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM amrapaTa aareOpsbl

Oyukunu U rpadpuku

3.1

OnepupoBarh MNOHATHAMH: (QYHKIUS, CIIOCOOBI 3a/JaHus
(yHKUIMU, 001acCTh OMpPENETICHUSI U MHOKECTBO 3HAYEHUU
¢yHkuuu, rpaduk GyHKIHHA, B3aUMHO OOpaTHbIE (DYHKIIUH

3.2

OHepI/IpOBaTB MOHATHUSMU. YETHOCTh M  HEYETHOCTH
Q)yHKHI/II/I, HYJIN q)YHKIII/II/I, IMPOMCIKYTKH 3HAKOIIOCTOAHCTBA

3.3

Ncnonw3oBath rpaduku GyHKINM 17151 pEIICHUS ypaBHEHUH

34

Crpouth ¥ uuTaTh TpauKK JHHEHMHOW (DYyHKIMH,
KBaJpaTUYHON (DYHKIMH, CTENEHHONM (QPYHKIUU C LEIbIM
IIOKa3areyieM

3.5

Ucnonb3oBath rpaduku (QyHKUUM U1 HUCCIEIOBaHUS
MIPOIIECCOB ¥ 3aBUCUMOCTEHN MPU PEIICHUH 3a/1a4 U3 JPYTUX
y4eOHBIX TPEAMETOB M peajbHOM >KU3HH, BBIPAXKaATh
dbopMynamMu 3aBUCUMOCTH MEXKy BeTMYUHAMU

Hauana MmaTeMaTHyecKoro aHaians3a

4.1

OnepupoBatb MNOHSATUSIMU: MOCJIEI0BATENBHOCT,
apudMeTndecKas U TeOMEeTpuIecKas Mporpeccuu

4.2

OnepupoBaTh TOHATHUSAMH: OCCKOHEUHO YOBIBaIOIIAs
reoMeTpuyeckas  mOporpeccus, CcymMMa  OECKOHEUYHO
yOBIBAIOIIEH T€OMETPUUECKON MPOTPECCUU

4.3

3aI[aBaTI) IMOCJICAOBATCIIbBHOCTHU pa3JIMYHBIMHU crocodbaMu

4.4

HUcnonw30BaTh  CBOMCTBA  MOCJIEIOBATECIbHOCTEH U
MPOTPECCUN JJIsi PEHICHUS] PEATbHBIX 3a]a4 MPUKIATHOTO
Xapakrepa

MHoXecTBa 1 TOTHUKA




5.1

OHCpI/IpOBaTB INOHATHUAMHU. MHOKCCTBO, OIICpaAllUM HaI
MHOXCCTBaAMH

5.2

Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIM armapar JJis
ONMCaHMs PeaTbHBIX MMPOLECCOB U SIBJICHUI, IPU PELICHUH
3a/1a4y U3 Jpyrux y4eOHbIX MPEIMETOB

5.3

OnepupoBarh  NOHATHSMHU:  OINpPEACIIEHHE, TEopema,
CJIEICTBUE, 10OKA3aTEIbCTBO

11 KIIACC

Kon
NMPOBEPAEMOr0
pe3yJjbTara

IIpoBepsieMble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro
0011ero odopazoBaHus

1

Yucra v BEIYUCIIECHUS

1.1

OnepupoBaTh NOHATHSAMHU: HATypalbHOE, LIEJIOE YHUCIO;
UCIIONIb30BaTh IPU3HAKK JEIUMOCTH LEJbIX YHCET,
Pa3IoKEHHE YUCIa HAa POCThIE MHOXKHUTENH ISl PELICHUS
3aj1a4

1.2

OHCpI/IpOBaTB IMOHATHCM: CTCIICHb C pPalHWOHAJIbHbBIM
ITOKa3aTcJIEM

1.3

OnepupoBaTh NOHATUSAMU: JIOTapU(PM YHCTa, TECATUYHBIC U
HaTypaJbHbIE JIOTapU(MBbI

YpaBHEHUS 1 HEPABEHCTBA

2.1

[IpuMeHsATh CBOMCTBAa CTENEHW JUisl MpeoOpa3oBaHUS
BBIPAXEHUW, OIEPUPOBATH MOHATHUSAMH: IIOKA3aTEIbHOE
YPAaBHEHHE UM HEPABEHCTBO; pELIATh OCHOBHBIE THIIbI
II0OKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BoInonHATs TpeoOpa3oBaHusl BBIPAXKEHHM, COAEpKaIIUX
aorapuMbl; ONEPUPOBATH MOHATUSAMU: JOrapuPMUIECKOe
YPAaBHEHHE W HEPABEHCTBO; pEIIATh OCHOBHBIE THIIbI
norapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB

2.3

Haxomute peuieHuss npOCTEUIINX TPUTOHOMETPUUECKUX
HEpPABEHCTB
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OnepupoBaTh NOHATUAMU: CUCTEMA JUHENHBIX YpaBHEHUN
U e pelIeHHE, WCIO0JIb30BaTh CHUCTEMY JIMHEHWHBIX
YPAaBHEHMU I pelIeHUs IPAKTUYECKUX 3a1a4

2.5

HaxonuTe penrenns npocTenmx CUCTEM U COBOKYITHOCTEN
pPalMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB

2.6

MonenupoBaTh pealibHble CUTyalldd Ha SI3bIKE anreOphl,
COCTAaBJIATb BBIPAKECHUS, YPABHEHHWs, HEPABEHCTBA U
CUCTEMBI 110 YCIOBUIO 33a/1a4U, UCCIIEN0BATh IIOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM amrapaTa aareOpsbl

Oyukunu U rpadpuku

3.1

OnepupoBaTh MNOHATUSAMU: IepUoAnYECcKass (DYHKIUS,
MTPOMEKYTKM MOHOTOHHOCTH (DYHKLIMH, TOUKU IKCTPEMyMa
(yHKIIMM, HauOOJIbIlIee U HAMMEHbIIEE 3HAYEHUS (PYHKIINU
Ha TPOMEXKYTKE; HCIOJIb30BATh MX JUJISl HCCIEIOBaHUS
(yHKIMY, 3a1aHHOIN rpapuKoM

3.2

OnepupoBaTh MNOHATHSAMHU: TpapuKd  IOKa3aTEIbHOMH,
Jorapu(PMUUECKOd U TPUTOHOMETPUYECKUX  (YHKIUH;
n300paxkaTh MX Ha KOOPJAWMHATHOM IUIOCKOCTH U
MCIIOJIb30BAaTh JUUIS PEILICHUS] YPAaBHEHUIN U HEPABEHCTB

3.3

N300paxaTb Ha KOOPJAMHATHOM IUIOCKOCTH TrpaduKu
JVMHENHBIX YpaBHEHUH M MCIOJIb30BaTh MX JUJISl PEIICHUS
CHUCTEMBI JIMHEWHBIX YPaBHEHUI

34

Ucnonb3oBath rpaduku (QyHKUIUM U1 HUCCIIEIOBaHUS
MpOIIECCOB W  3aBUCUMOCTEH U3 JIPYyrUX y4eOHBIX
JTUCUUTUINH

Hauana MaTeMaTuecKoro aHaiausa

4.1

OnepupoBarh TOHATUSMU:  HEMpepbiBHAS  (DYHKIHS,
POU3BOIHAS (PYHKITMHU; UCTIOIB30BaTh T€OMETPUUECKHUMN U
(bu3HUecKuil CMBICT TPOU3BOIHOM JJIS PEIICHUS 33124

4.2

Haxomuth mpou3BOgHBIE  DJIEMEHTApPHBIX  (DYHKIIHIA,
BBIUHCIISITh  NPOU3BOJHBIE  CYMMBI,  IPOWU3BEICHUS,
9aCTHOTO (PyHKITUN

4.3

Hcnonb30BaTh MPOU3BOJHYIO ISl UCCIAEAOBAHUS (DYHKIIMU
Ha MOHOTOHHOCTbB M SKCTPEMYMBI, IPUMEHAThH PE3YIbTaThI
UCCIIEJIOBAHUS K MIOCTPOCHUIO TpaduKOB




4.4

Hcnonb3oBath IMPOU3BOJHYIO JJIA HaXO0XKXKACHUA
HaWJIydmcero pcCmcHUA B IIPHKIAAHBIX, B TOM YHCJIIC
COIHNAJIBHO-3KOHOMHUYCCKHX, 3aJadax

4.5

OnepupoBarh NOHATHSAMH: NEpPBOOOpa3Has M HHTErpa;
[NOHUMAaTh TE€OMETPUYECKUH M  (PU3UYECKUM  CMBICI
UHTErpaja

4.6

Haxomute mnepBooOpa3Hble SIEMEHTAPHBIX  (PYHKIIHM,
BBIUKCIIATH UHTErpai no ¢popmyine Hetotona — Jlelbuua

4.7

Pemiate mpukiiagHeie 3aadyv, B TOM YHCIE COLMAIBHO-
HKOHOMHUYECKOTO U (PU3MUECKOTO XapakTepa, CpeiCTBaMH
MaTeMaTUYeCKOro aHaau3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblil 3JIEMEHT COAEePKAHUA

Yucna 1 BBIYUCICHUS

1.1

Panmonaneupie  unciaa. OOBIKHOBEHHBIE M JACCSATHYHBIE JApoOH,
IPOLEHTHI, OECKOHEUHBIE MepuoandYecKkue apoou. Apudmerndeckue
olepalnuy C paluOHAIBHBIMHM YHCIaMH, NMpeoOpa3oBaHUs YHUCIOBBIX
BelpaxkeHuil. Ilpumenenne npobel M MPOLEHTOB IS  PELICHUS
MPUKJIAIHBIX 3a0a4 M3 Pa3JIMYHBIX OTpacield 3HAHUM U pPEATBHOU
KU3HU

1.2

JlericTBuTeNnbHbBIE ynciia. PallMOHANIBHBIE U UPPALIMOHAJIBHBIE YHCIIA.
ApudmMernueckre omepalu € JICUCTBUTEIBHBIMUA  YHCIIAMHU.
[TpubnmxkEHHbIE BBIYMCICHUS, TMpPaBUIa OKPYIJICHUS, MNPUKUIKA U
OLICHKA PEe3yJIbTaTa BIYUCICHUN

1.3

Crenenb ¢ 1ensiM  mokaszateneMm. CranpmaptHas Qopma 3amucu
NeNCTBUTENBHOTO uncia. Mcnonb3oBanue noaxoAsiiei popMbl 3anvcu
NEUCTBUTEIBHBIX YHCENl Il pPEIIeHUsT MpPaKTUYECKUX 3adad M
MPEJCTABIICHUS JaHHBIX

1.4

ApudmMernuecknii KOpeHb HaTypalbHOW crTereHu. JleWcTBus ¢
apu(pMETUIECKUMU KOPHSMH HaTypallbHOW CTETICHU

1.5

CuHyCc, KOCHHYC M TAHI€HC 4YHCIOBOIO apryMeHTa. ApKCHUHYC,
apKKOCUHYC, ApKTAHIE€HC YUCIIOBOTO apryMeHTa

YpaBHEHUS 1 HEPABEHCTBA

2.1

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BaHUs

2.2

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BhIpaKeHU. (OCHOBHBIC
TPUTOHOMETpUUECKHE (HOPMYITBI

2.3

YpaBHeHHE, KOPEHb ypaBHEHUsI. HepaBeHCTBO, pelieHre HEPABEHCTBA.
MeTtoa nHTEpBaAIOB

2.4

Pemenue uenbix 1 1poOHO-pAIMOHATIBHBIX YPABHEHUH U HEPABEHCTB

2.5

Pemenne uppanmoHanbHbIX YPAaBHEHNUN U HEPABEHCTB

2.6

Pemenne TpuroHOMETpUYECKUX YPABHEHUI




57 [IpumeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MaTEeMaTUYECKHUX
' 3a/1a4 ¥ 3aJ]]a4 U3 pa3IMuHbIX 00JIacTell HAYKU U peasIbHON KU3HU
3 Oyukunu U rpadpuku
31 OyHkMs, cnocoOsl 3aaanus GyHkiuu. ['paduk dyukiuu. B3zanmuo
' oOpatHble (yHKIHH
O6nacth ompeneneHuss U MHOXKECTBO 3HaueHUM QyHkuuu. Hymu
3.2 bynkuu. [IpoMexxyTku 3HAKOMOCTOSIHCTBA. YETHBIE M HEUYETHBIC
byHKIIIH
13 Crenennass QyHKIusi ¢ HaTypaldbHBIM W LEJbIM IOKazaTesneMm. EE
' cBoiicTBa u rpaduk. CBoMcTBA U rpa@uK KOPHS n-OM CTENEHU
3.4 Tpuronomerpuueckas OKPYHOCTb, ONIPEAEICHUE
' TPUTOHOMETPUUYECKUX (DYHKIIMI YMCTIOBOTO apryMeHTa
4 Hauana MmaremaTnyeckoro ananusa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJlaHUsS  TOCJIEOBATEIHLHOCTEH.
' MOHOTOHHBIE MIOCIIEIOBATEIIBHOCTH
Apudmernueckass W reomeTpuueckas mporpeccu. beckoHedHO
yObIBaomiasi reomerpuueckass mporpeccus. Cymma OECKOHEYHO
4.2 | yOwBaromied reomerpuueckoir mporpeccun. Ddopmyna  CIOXKHBIX
nporeHToB. Vcrmosib30BaHWEe NPOTPECCHUU MJI PELICHUS] PealbHBIX
3a7a4 MPUKJIAJHOTO XapaKTepa
5 MHoO»xecTBa U JIOTUKA
MHokecTBO, onepanuu HajJ MHOXKeCTBamu. [[narpammer Dunepa —
51 Benna. IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOIO ammapara i
' ONMCAHUs PEaTbHbIX MPOLIECCOB U SABJICHUH, NMPU PEIICHUU 3a7a4 U3
JIPYTUX y4eOHBIX MPEIMETOB
52 Onpenenenue, Teopema, CIEACTBUE, JOKA3ATEIHCTBO
11 KJIACC
Kona IIpoBepsieMbli 3JIEMEHT COAEPKAHUSA
1 Yucna v BBIYUCICHUSA
1.1 Harypanbnbie u nensie uyncia. [Ipu3Haku 1e1MMOCTH LETBIX YACEN
1.2 CreneHsb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHU
1.3 Jlorapudm uncna. JleciTuuHble U HATypajibHbIE JJOrapu(Mbl
2 YpaBHEHUS 1 HEPABEHCTBA




2.1

[IpeoOpa3oBanHue BbIpaXEHH, CoepKaIUX Jorapu(mbl

[IpeoOpazoBanue BbIpaXKEHUH, COICPKAILNUX CTEIICHHU C

22 parroHaIbHBIM TOKa3aTeIeM
2.3 IIpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 IToka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
’ 6 Cucrembl IMHEHHBIX ypaBHEHHW. PellleHMe NpHUKIAIHBIX 3a7ad C
' IIOMOILBIO CUCTEMBI JIMHENHBIX YPAaBHEHU
2.7 CucteMsl M COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB
[IpumeHeHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PELICHHIO
2.8 MaTeMaTUYECKUX 3a7ad U 3a/ad U3 Pa3IMuHbIX 00JacTell HayKu U
pEaTbHOM )KU3HU
3 @yHKIUU U TpadUuKu
Oyukuus. [lepuognueckue ¢ynkunu. IIpomexyTku MOHOTOHHOCTH
3.1 ¢yHkuu. Makcumymbl U MUHUMYMBbI (yHKUuMU. HauOonbiiee u
HavMeEHbIIIee 3HaUeHUE (DYHKIIMU HAa POMEXKYTKE
3.2 Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U rpapUKU
33 [lokazaTenbHass W Jorapudmuueckas (yHKIMHM, WX CBOICTBA U
' rpapuku
3.4 Hcnonb3zoBanue rpadukoB (YHKUMA AJi1 pELICHUs YpPaBHEHUU U
' JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpaukoB PYHKIMM AJ UCCIEAOBAHUS IPOLIECCOB U
3.5 3aBUCHUMOCTEM, KOTOPBIE BO3HUKAIOT NPHU PEUIEHUU 3a1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB U PEaTbHOMN KU3HU
4 Havana maremaTH4ecKoro aHajinsa
41 HenpepoiBable  ¢GyHKuMH. MeTon UWHTEpBajOB JUIsl  pEUICHUS
' HEPABEHCTB
49 [IpousBoanas ¢yHkuuu. I['eoMerpuuyeckuid UM (U3HUECKUI CMBICI
' IPOM3BOTHOM
43 [IpousBoanbie sneMeHTapHBIX (yHKIMH. Dopmynbl HaXO0XKACHUS
' IPOU3BOIHON CYMMBI, TPOU3BEECHUS U YACTHOTO (PYHKIUI
[IpumeHnenne TPOU3BOAHOW K  HCCIENOBAHWIO  (PYHKIIMHA  Ha
4.4 MOHOTOHHOCTh M 3KCTpeMyMmbl. Haxoxpaenue HaumOoOJbIIero U

HAMMCHBIICTO 3HAYCHUA (bYHKI_II/II/I Ha OTPE3KE




[Iprmenenne NpOn3BOIHON I HAXO0KACHUS HAWIIYYLIETO PELIEHNS B

4.5 OPUKJIAAHBIX 3aja4yax, JJig OIpeJAesieHus CKOpPOCTH Mpolecca,
3a1aHHOTO (DOPMYIION WIIh Tpad)UKOM

4.6 [TepBooOpasnas. Tabnwuia mepBooOpa3HBIX

47 WuTerpan, ero reoMmeTpuyeckuii U Gu3NYECKUidl CMbICI. Brruncienue

uHTerpana no gopmyne Hetorona — JleitOnuna




ITPOBEPAEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
MPoBePsSIeMOro
TpeOOBaHUS

HpOBepﬂeMLIe TpCﬁOBaHHH K IPEeAMETHbBIM
pe3yabTaTaM 0CBOCHHUSA OCHOBHOM Oﬁpa3OBaTeJH)HOﬁ
nporpamMMsbl CPpEaAHETO oﬁmero 06p330BaHI/IH

Bnagenne MeromamMM  J10Ka3aTeabCTB,  aJFTOPUTMaMHU
pelieHus 3afad; ymMeHue (hopMynupoBaTh U ONEPUPOBATH
HNOHATHSMMU: OIIPENEICHHUE, aKCHOMa, TEOPEMA, CIIEJICTBUE,
CBOMCTBO, IIPU3HAK, JOKAa3aTeJbCTBO, PAaBHOCUJIbHBIC
(opMyITUPOBKH; MPUMEHATh UX; YMEHUE (POPMYIMPOBATH
oOpaTHOE U IPOTUBOIOJIOKHOE YTBEPKIACHHUE, IPUBOIUTH
OpUMEPBl W KOHTPIIPUMEpPHI, MCIOJIB30BATh  METOJ
MaTEMaTUYECKOM HMHIYKIHMH; IMPOBOJIUTH JOKAa3aTEIbHBIC
paccykJIeHUs PU PELICHUY 3a/1a4, OLIEHUBATH JIOTHYECKYIO
MPaBUIBHOCTh  PACCYKIECHHI; YMEHHE  OINEpPUPOBATH
MOHATUSMUA: MHOXECTBO, MOAMHOKECTBO, ONEpaluu Haj
MHOXXECTBAMH;  YMEHHME  HCIIOJIb30BaTh  TEOPETHKO-
MHO>KECTBEHHBIM ~ ammapaTr Uil ONMUCAaHUS pPEATbHBIX
IIPOLIECCOB M SIBJIEHUI U NPU PELICHUH 3334, B TOM YHUCIIE
U3 JpPYyTUx Y4YeOHbIX MpPEeIMETOB; YMEHHE OIEepUpPOBATH
NOHATUSAMU: Tpad, CBA3HBIA rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHWE 3aJaBaTb W ONKCHIBaTh Tpadsl
pa3IMYHBIMK  CIIOCOOAMM; HCHOJB30BATh Ipadbl MpU
pelIeHnu 3a1au

YMeHue ornepupoBaTh MOHATHSIMHU: HATYypPajlbHOE YHUCIIO,
LEJIOE YHUCIIO, CTENEHb C LEJIbIM II0Ka3aTelIeM, KOPEHb
HAaTypajJlbHOW CTEMEHU, CTENEeHb C pallOHAIbHBIM
IMOKa3aTeJIeM, CTEIEHb C JICMCTBUTEIILHBIM ITOKa3aTelieM,
gorapud™M  YHCIA, CHHYC, KOCHHYC W  TaHTEHC
IIPOU3BOJILHOT'O YHUCJIA, OCTATOK 10 MOZYIIIO, PALlUOHAIBLHOE
YHUCJI0, UPPALMOHAIIBHOE YHCJI0, MHOXKECTBA HATYPaIbHbIX,
LEJIbIX, PAallMOHAJIbHBIX, JEUCTBUTEIIBHBIX YHUCET; YMEHHUE
WCIIOJIb30BaTh MPU3HAKY JACIMMOCTH, HAUMEHBIITUN OO
JeauTeIh W HauMeHblllee o0llee KpaTHOE, aJIrOpUTM
EBknmnaa mpu penieHun 3a7a4d; 3HaKOMCTBO € Pa3JIMYHbIMU




MMO3HITMOHHBIMH CHCTEMaMH CUHCJICHUS; yMEHHUE
BBITIOJTHATh BBIYMCIICHUE 3HAYEHWM M MpeoOpa3zoBaHMs
BBIpaKEHUN co CTEIICHIMHU U JorapudpmMamu,
npeoOpa3oBaHus  JIPOOHO-PAIIMOHATIBHBIX  BBIPAKCHUM;
YMEHHUE ONEPUPOBATH MOHITUSIMU: IMOCIEIOBATEIBHOCTD,
apudmeTnyeckas nporpeccus, reoMeTpuyecKas
mporpeccusi, OCCKOHEYHO YOBIBAIOIIasi T€OMETpUYECKas
MpOTpeccHsi; YMEHHUE 3a/1aBaTh MOCJIEI0BATEIIbHOCTH, B TOM
YUCj€ C TIOMOIIBI0 PEKYPPEHTHBIX (OpMYJ; YMEHHE
OTIEPUPOBATH ITOHATUSIMH: KOMILIICKCHOE YHCJIO,
cOnpsKEHHbIE KOMIUICKCHBIE YHUCJa, MOAYJIb U apryMEHT
KOMIUIEKCHOTO 4Kcia, (opma 3aluCH KOMITJIEKCHBIX YHCET
(reoMeTpuueckas, TPUTOHOMETPHUUECKAS u
anreOpanyeckas); yMeTb NMPOU3BOANTH apU(PMETUUECKHE
JNEUCTBUS C KOMIIEKCHBIMU YHCIIAMU; TPUBOUTH IPUMEPHI
WCTIOJIb30BaHUA  KOMIUJICGKCHBIX  YHCEJ;  OINEPUPOBATH
MOHATHSMM: MaTpula 2xX2 u 3x3, onpeaeanuTellb MaTPUIIbI,
F€OMETPUYECKUI CMBICIT ONIPEICIUTENS

YMeHue onepupoBaTh MOHATHUSMHU:  pPalUOHAJIBHBIE,
UppanoHajIbHbIE, NOKa3aTelbHbIE, CTETICHHBIE,
norapuMuyeckre, TPUTOHOMETPUUYECKHUE YpaBHEHUS WU
HEpPaBEHCTBA, HUX CHUCTEMbI; YMEHHE OIEpUpPOBATH
MOHATUSMU: TOXIECTBO, TOXKIECTBEHHOE MPEOOpa30BaHUE,
ypaBHEHHE, HEPaBEHCTBO, CHCTeMa ypaBHEHUH W
HEPaBEHCTB, PABHOCWJIBHOCTh YPaBHEHHH, HEPABEHCTB U
CHUCTEM; YMEHHWE peIllaTh ypaBHEHHUS, HEPaBEHCTBA W
CUCTEMBl C TOMOUIbIO PA3JMYHBIX MNPUEMOB; pelIaTh
yYpaBHEHHUs, HEPAaBEHCTBA U CHUCTEMBbl C MapaMeTPOM;
NPUMEHATh ypaBHEHHUS, HEPAaBEHCTBA, MX CHUCTEMbI MIJis
pelIeHrsT MaTeMaTHYeCKUX 3a7ad M 3a7a4 U3 Pa3IndHBIX
oOJnacTeit HAyKu M peajbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSIMH: (YHKIMS, YETHOCTD
(YHKIMHM, TEPUOAUYHOCTh (PYHKIMH, OrPAaHUYCHHOCTh
(GyHKUIHUHA, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (DYHKIIHH,
HaumOoJblIeE M HauWMEHblllee 3HAYeHUsA (QYHKIUM Ha
IPOMEXKYTKe, HelTpephIBHAS (DYHKITNS, ACUMITOTHI Tpaduka
dbyHKIIMKA, TepBas W BTOpas NPOW3BOJHAA (YHKIIUH,




reoOMeTpUYecKuid W (U3HUECKU CMBICI TPOU3BOIHOM,
nepBooOpa3Hasi, ONpeAeNEHHBI  MHTErpal;  yMEHHE
HaxXOAMTh AaCUMITOThl rpapuka (yHKUUU; YMEHHE
BBIUMCIIATh  MPOU3BOJHBIE  CYMMBI,  IIPOU3BEACHUS,
YaCTHOTO U KOMIIO3ULIUK (PYHKIIMH, HAXOIUTh YpaBHEHHE
KacaTtedbHOW K Trpaduky (YyHKIUU; yMEHHE HaXOIUTh
MPOU3BOJAHBIE  DJIEMEHTAPHBIX  (QYHKIHH,  yMEHHE
MCIOJIb30BaTh MPOU3BOIHYIO ISl UCCIIEeOBaHUs (QYHKIH,
HaxXoJAWTh HaumOOJbIINE W HAUMEHBLINE 3HAYEHUS
(¢yHKIMI;  CTpouTh  rpaduUKUu  MHOTOWIEHOB  C
UCIIOJb30BAaHUEM allapara MaTeMaTH4YEeCKOro aHalu3a;
MPUMEHATh MPOU3BOAHYIO JJI HAXOXKJICHUS HAWIY4YILEro
pelieHuss B NPHUKIAJHBIX, B TOM YHUCJE COLMAIBHO-
SKOHOMHUYECKMX M (U3MYECKUX 3aJadax; HaXOIHTh
mwiomagd U oOBEMBI (Uryp C TOMONIBIO HMHTErpaa;
IPUBOJNUTH IPUMEPHI MATEMATHYECKOTO MOJIEIIMPOBAHUS C
OMOIIbIO TU(PepeHInanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATHSAMH: Tpaduk (QyHKIUH,
obpatHas (QYHKIMS, KOMITO3UIMSA (GYHKIUH, JTUHECHHAS
byHKIMS, KBajgpatuyHas ~ (QYHKIUS,  palMoHaIbHas
byHKIIMS, CcTeneHHas (YHKIUSA, TPUTOHOMETPUUYECKUE
dbyHKIIMA, OOpaTHbIE TPUTOHOMETPUYECKHE (YHKIIHH,
nokaszareibHass W Jiorapupmuueckas (GyHKIIUU; YMEHUE
CTpOUTh TpadWKu W3yYEHHBIX (YHKIHWHA, BBITOIHATH
npeoOpazoBanusi rpadukoB  (QYHKIUN, UCIOIL30BaTh
rpaguKy A U3y4eHHs MPOLIECCOB M 3aBUCUMOCTEH, MpH
pENIeHUH 3aa4 U3 IPYTuX YUYEOHBIX MPEIMETOB U 3aa4 U3
peanbHOM JKU3HU; BbIpaXaTh (OpMyJIaMu 3aBUCUMOCTH
MEXIy BETUYMHAMU; UCIOJIb30BaTh CBOMCTBA M rpaduKu
(GyHKUMNA 171 pelieHus YpaBHEHHM, HEPABEHCTB U 3a/1ay C
napamMeTpaMu; u3o0paxaTh Ha KOOPAMHATHOW IMJIOCKOCTH
MHOJKECTBA PELICHUN YPaBHEHNUN, HEPABEHCTB U UX CUCTEM

YMeHne pemarb TEKCTOBBIE 3a/1a4d PA3HbIX TUIIOB (B TOM
YHCJie Ha POLIEHTHI, 10U U YacTH, Ha JBUKEHUE, padboTy,
CTOMMOCTb TOBAapOB M YCIyT, HAJIOTH, 337a4d U3 00JacTH
yOpaBJICHUS] JIMYHBIMM M CEMEWHbIMH (prHAHCAMM);
COCTaBJIATh BBIPAXKEHUs, YPAaBHEHUs, HEPABEHCTBA U X




CHUCTEMBI II0 YCJIOBHIO 3aJ1aud, UCCIIENOBATH IOJYYEHHOE
pelIeHrne W OLIEHHWBATh IPaBIONOJOOHOCTh PE3YJIbTATOB;
YMEHHUE MOJEIUPOBaTh pEajbHbIE CUTyallud Ha S3bIKE
MaTeMaTUKHU;  COCTAaBIATh  BBIPAXKCHUSA, YpPaBHECHUS,
HEPAaBEHCTBA M HX CHUCTEMbI II0 YCIOBHIO 33J1a4H,
HCCIIEIOBATh ITOCTPOCHHBIE MOJEIM C HCIOJIB30BAHUEM
anmaparta aiareOpbl, HMHTEPIPETUPOBATh IOITYUYEHHBIH
pe3ynbrar

YmMmenHue ONEPUPOBATH MTOHATHSIMM: cpenHee
apudMeTnIecKoe, MeauaHa, HauOOJbIIIee U HAUMEHBIIICE
3HAUYECHHUS, pa3Max, JUCIEPCHUs, CTAaHAAPTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa; yMEHHUE U3BJIEKaTh, MHTEPIIPETUPOBATH
uHpopManuioo, TMPEACTaBICHHYO B  TaOnuIax, Ha
auarpamMmax, — rpadukax, — OTPaKamwIlyld  CBOMCTBa
pE€aJbHBIX  MPOLECCOB W  SABJICHUW;  IPEICTABIATH
vHpOpMAIIMI0O C TIOMOINIbI0 TaOMUIl H  JAUArpaMM;
HCCJEIOBAaTh CTAaTUCTUYECKHE JIaHHBIE, B TOM YHCIE C
MPUMEHEHUEM TpaUyeCKUX METOJ0B U DJIEKTPOHHBIX
CpEJICTB; rpauyeck  HCCIIEIOBaTh ~ COBMECTHBIC
HAOJIIOJICHUST C TIOMOINBIO JHarpamMM pacCeUBaHUS U
JIMHEWHOM perpeccuu

YMeHue onepupoBaTh MOHATHUAMU: CIyYaWHBIM OMNBIT U
Ciy4ailHOe COOBITHE, BEPOSITHOCTh CIy4YalHOTO COOBITHS;
YMEHHME BBIUUCIITH BEPOATHOCTH C HCIIOJIb30BAHUEM
rpaguUecKux METOJIOB; MPUMEHSITH (HOPMYJIIbI CIOKEHUS U
YMHOXKEHUS BEPOSITHOCTEN, bopmyy MTOJIHOM
BepOsITHOCTH, Popmyny bepHyrun, KoMOMHATOPHBIE (DAKTHI
U (GOpMYJIbI; OIIEHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA;
YMEHHUE ONEPUPOBATH MOHATUIAMU: CIydyallHAs BEJIUYMHA,
pacnpeneneHue BEPOSITHOCTEN, MaTeMaTH4YECKOE
OXHUJAaHHWE, JUCHEPCUSA W CTAHJAPTHOE OTKIOHEHUE
CIydailHOW BeNWYMHBI, (QYHKIUH PpACTPEACIICHUS W
IJIOTHOCTH PaBHOMEPHOTO, IIOKA3aTEIbHOIO 151
HOPMAJIBHOTO  pACHpEACICHU; YMEHHUE HCIOIb30BaTh
CBOMCTBA U3YUYEHHBIX PACIIPEACICHUN U PELUICHUA 3a1a4;
3HAKOMCTBO C TTOHSATUSIMU: 3aKOH OOJIBIITUX YHCEN, METO/IbI
BBIOOPOYHBIX UCCIIEIOBAHUI; YMEHUE MPUBOIUTH IPUMEPHI




MPOSBIICHUST 3aKOHA OOJBIIMX YKCEd B MPUPOIHBIX H
OOLIECTBEHHBIX  SBJICHMSX;  YMEHUE  OIEpUPOBATH
NOHATUAMU: COYETAHUE, IIEPECTAHOBKA, YACIIO COUYCTAHUN,
YHUCII0O  MepecTaHoBOK; OuHOoM  HbroToHa;  ymeHue
MPUMEHSITh KOMOMHATOpPHBIE (PaKThl M PACCYKACHUS IS
pelIeHnsT 3aJad; OLEHMBATh BEPOSITHOCTH pPEATbHBIX
COOBITUH; COCTaBISITH  BEPOSTHOCTHYIO MOJETb U
VMHTEPIIPETUPOBATH ITOJTYYCHHBIN PE3yJIbTAT

YMeHue OnepupoBaTh IOHATHSAMHU: TOYKA, MpsMasd,
IIJIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYHMHA YIJa,
IJIOCKUM yTOJ, ABYIPAHHBIM Yroji, TPEXTPAaHHBIA YIOJI,
CKPEILLHBAIOIIHECS IIpsIMBIE, [1apaJuIeIIbHOCTD 51
NEPIEHAUKYJIAPHOCTD MPSMBIX U IUIOCKOCTEH, YTOJ MEXKIY
IPSAMBIMH, YIrOJd MEXAY IPAMONM U IUIOCKOCTBIO, YIOJ
MEXKy IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU 10 IIJIOCKOCTH,
pacCTOHME MEXAY MNPSIMBIMH, PACCTOSHUE  MEXIY
IJIOCKOCTAMM; YMEHHUE HUCIOJIb30BATh MPU PELICHUU 3a/1a4
U3y4YeHHbIE (AKThl W TEOPEMBI IUIAHUMETPUU; YMEHHE
OLICHHMBATh pa3Mepbl OOBEKTOB OKPYXAIOUIEr0 MHpa;
CTPOUTb  MAaTEMAaTU4YECKHUE  MOJEIH C  [OMOIIBIO
r€OMETPUYECKUX NIOHATUN U BEJIMYHH, PEIIATH CBA3AHHBIE C
HUMH NPAKTUYECKUE 3a1a4U
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YMeHue omnepupoBaTh MOHATUSIMH: IUIONIA/b (UTYPHI,
00BEM burypsi, MHOTOTPaHHUK, IpaBUJIbHBIN
MHOTOTPaHHUK, CCUCHHE MHOTOTPaHHUKA, KyO,
napajjieNienunen, npusMa, nupamuaa, ¢urypa u
MOBEPXHOCTh BpallleHUs, IWIUHApP, KOHYC, map, cdepa,
mwiomanas c@epbl, IUIONIaab TOBEPXHOCTH TMHPAMHUIHI,
IPU3MBI, KOHYyCa, ITWINHAPA, 00bEM KyOa, TPSIMOYTOJIEHOTO
napajjieienunena, MNUPaMUIbl, TMPU3MBIL,  HIWHIPA,
KOHYcCa, Iapa, pa3BéPTKa MOBEPXHOCTH, CEUCHUS KOHYCa U
WINHAPA, TapaJijIeIbHbIe OCH WJIM OCHOBAHHIO, CCUCHHE
mrapa, TI0CKOCTh, Kacaromiasics chepsl, IMIHHIPA, KOHYCA;
YMEHHUE CTPOUTH CEYCHHE MHOTOTPAaHHWKA, HM300pakaTh
MHOTOTPaHHHUKH, (DUTYpPHI W TOBEPXHOCTH BpAIICHHS, UX
CEYCHMS, B TOM YHCJIC C TIOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yMEHUE TPHUMEHSTh CBONCTBA TEOMETPUYECKUX (UTYD,




CaMOCTOSITEJIBHO dbopmynupoBath OnpeaeIeHUs
U3y4aeMbIX (PUTyp, BBIIIBUTaTh TUIOTE3bl O CBOMCTBAX W
npU3HaKaX TeoMeTpuueckux (uryp, oOOCHOBBIBATH WIIH
OMpoOBEprarb MX; yMEHUE MPOBOAMUTH KIACCU(DPHUKAIINIO
buryp 1Mo  pa3NMYHBIM  TNPU3HAKAM,  BBITIOJHATH
HE00XOAMMBIE JOMOJHUTENbHBIE TOCTPOEHUS
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YMeHue  onepupoBaTh — NOHATHSMM:  JBUKEHHE B
IPOCTPAHCTBE, NapaUIEIbHBIA IEPEHOC, CUMMETpUS Ha
IJIOCKOCTH U B MPOCTPAHCTBE, MMOBOPOT, MPEOOpa30OBaHUE
nonobus, momoOHble GUTYPHI; yMEHHE paclo3HaBaTh
paBHbIE U MOJOOHBIE (PUTYPBI, B TOM YHCII€ B MPUPO/IE,
UCKYCCTBE, APXUTEKTYpPE; MCIOJIB30BAaTh N€OMETPUUYECKUE
OTHOIIEHUS  TpU  pELIEHUH  3ajady; HaXOAUTh
r€OMETPUUYECKUE BEIUYMHBI (JJIMHA, YTOJ, IUJIOLA/b,
00BEM) TIpU pEHIeHUH 3aJad U3 JPYruX Yy4eOHBIX
MPEAMETOB M M3 pEalbHOW >KU3HU; YMEHHE BBIYUCIISTH
F€OMETPUYECKUE BEIMYMHBI (IJIMHA, Yroj, IUIOLAldb,
00BEM, IUIONIa/b TMOBEPXHOCTH), HCMOJIb3YyS H3Y4YECHHbBIC
(opMyJIbl U METO/BI, B TOM YHUCIIE: IUIOLIAb IOBEPXHOCTU
OUpaMUIbl, IPU3MBbL, KOHyCa, LIWIMHJPA, TUIOMAaAb cepsl;
00BéM  KyOa, MPSAMOYTOJBHOTO  MapasuiesenuIe/a,
OUpaMubl, NPU3MbI, LWIMHApPA, KOHYyca, LIapa; yMEHHUe
HaXOAUTh OTHOLIEHUE 00BbEMOB NOJIOOHBIX (hUTYDP
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YMeHue onepupoBaTh MOHATUSMH:  IMPSIMOYTOJIbHAs
CUCTeMa KOOpJIMHAT, BEKTOP, KOOPAWHATHI TOYKH,
KOOPAWHAThl BEKTOpPAa, CyMMa BEKTOpPOB, IPOHU3BEICHUE
BEKTOpa Ha YMHCIIO, PAa3J0KEHUE BEKTOpa Mo Oa3ucy,
CKAJSIPHOE MPOU3BEIECHNUE, BEKTOPHOE ITPOU3BEIAEHUE, YT O
MEXy BEKTOpaMU;, YMEHUE HCIOJb30BaTh BEKTOPHBIA U
KOOPAWHATHBI METOJ MJISI PELICHHS T€OMETPHUYECKUX
3a/1a4 ¥ 3a7a4 IpyTuX Y4eOHBIX MPEIMETOB
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YMeHue BbIOMpATh MOAXOASIIMM METOJ ISl pEelICHUs
3a7la4y; IOHUMAHUE 3HAYMMOCTH MaTeMAaTUKU B U3y4YEHUH
OPUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB M SBIICHUH;
YMEHHE paclo3HaBaTh POSBICHUE 3aKOHOB MAaTEMAaTUKU B
VICKYyCCTBE, YMEHUE NIPUBOAUTH IIPUMEPLI MATEMATUUYECKUX
OTKPBITUN POCCUMCKON U MUPOBOM MAaTeMaTU4YECKOW HAYKHU




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
IO MATEMATHUKE

IIpoBepsieMblil 3JIEMEHT COAEPKAHMUSA

Kon
| Yucna u BEIYUCIEHUS
1.1 HarypansHabie u niensie yncina. [Ipu3Haku 1e1MMOCTH HEIbIX YHACEI
12 Panmonaneupie  uncia. OOBIKHOBEHHBIE W JIECATHYHBIE  ApOOH,
' MPOLEHTHI, 0ECKOHEUYHBIE IEPUOIUYECKUE TPOOH
13 ApudmMernueckuii KOpeHb HaTypalbHOM creneHu. JlelcTBus c
' apu(pMETUIECKUMH KOPHSMHU HATypAJIbHOM CTENEHU
14 Crenemp ¢ nenbiM  nokazareneM. CTeneHb € palMOHAIBHBIM
' nokasaresieM. CBOICTBa CTENEHU
L5 CuHyc, KOCMHYC M TaHITE€HC YHCIIOBOIO AapryMeHTa. ApKCHHYC,
' apPKKOCHHYC, apKTAaHT€HC YUCIIOBOI'O apryMEHTa
1.6 | Jlorapudm uucna. JlecaTuuHble U HATYpaJIbHbIE JOTrapHUPMBI
JleficTBUTEBHBIE qHucIa. Apudmernueckue onepanuu c
1.7 NEHUCTBUTENbHBIMU YKciIaMu. [IpuOnnxEHHbIE BBIYUCIECHUS, MpaBUia
OKPYTJIEHUS], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIUYMCICHAN
1.8 [IpeoOpazoBanue BoIpaKeHUI
1.9 KommuiekcHble yncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 [enbie u qpoOHO-paIMOHATBHBIC YPABHEHUS
2.2 HppanmonanbHbIE ypaBHEHUS
2.3 TpuroHoMeTprudeckue ypaBHEHUs
2.4 [TokazaTenbHbIe U JTOTapUPMUIECKHE YPABHEHUS
2.5 [enbie u ApoOHO-paIIMOHATBLHBIE HEPABEHCTBA
2.6 HNppaunonanpHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JTOrapUuPMUIECKHE HEPABEHCTBA
2.8 TpUroHoMeTpruIEeCKUE HEPABEHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB
2.10| VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MAPAMETPAMHU
2.11| Marpuna cuctemsbl JIMHEMHBIX ypaBHEHUN. ONIpeAeIUTENb MaTPULIbI




3 OyHKIMHA U TpaduKu
Oynkuus, crnocodsl 3amanus ¢yHkuuu. ['paduk pyskuuu. Bzanmno
3.1 obOpatHbie ¢yHKIMU. YETHBIE M HeuéTHble (QyHKIUHU. [lepuonnueckue
byHKIIUN
OOnacTe ompeaeneHUs] W MHOXECTBO 3HaueHuid (Qynkuuu. Hymu
39 byHKIIHN. [TpomexyTkn 3HAKOIOCTOSIHCTBA. [IpomexyTku
' MOHOTOHHOCTH (yHKIMH. MaKCUMyMbl W MHUHUMYMBI (DYHKITHH.
HauGomnbiee u HaumMeHblee 3HauyeHue GyHKIUUA Ha TPOMEKYTKE
33 Crenennast ¢QyHKIUS C HATypadbHBIM M LEJIbIM MoOKazarenem. EE
' cBoiicTBa U rpaduk. CBoicTBA U rpa@uK KOPHS n-OM CTENEHU
34 Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IpaQuKu
3.5 [TokazatenbHas u orapudmuyueckas GQyHKIUU, UX CBOWCTBA U rpaduKu
3.6 Touku paspeiBa. AcumnToTsl rpadukoB pyHkuuid. CBolicTBa (QyHKIIMIA,
' HETPEPBIBHBIX HA OTPE3KE
3.7 ITocmenoBaTeIbHOCTH, CITOCOOBI 3aIaHUS ITOCIEIOBATSIHLHOCTEH
18 Apudmernueckas u reoMmerpudeckas nporpeccund. Gopmyna CIOXKHBIX
' IPOLICHTOB
4 Havana MaremaTn4yeckoro anaimnsa
4.1 [TpousBoanas ¢pyukuuu. [IponsBoaHble AneMEHTapHBIX PYHKIUI
[Ipumenenne  TPOWM3BOMHOM K  HCCIAEAOBaHWIO  (YHKIMA  Ha
4.2 MOHOTOHHOCTh W JKCTpeMyMmbl. Haxoknenue HauOosbliero
HAaMMEHBILIET0 3HAaYeHHs (PYHKIIMU HA OTPE3KE
4.3 [TepBooOpaznas. Uurerpain
5 MHo»xecTBa U JIOTUKa
5.1 MHo»xecTBO, onepanny HaJ MHOKecTBaMu. [{uarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTh U CTaTUCTHKA
6.1 OnucarenbHasi CTAaTUCTHKA
6.2 BeposatrHocTb
6.3 KomMOunaropuka
7 ['eomerpus
7.1 QuUrypsl Ha IIIOCKOCTH
7.2 IIpsiMbIE ¥ IIIIOCKOCTH B IPOCTPAHCTBE




7.3

MHororpaHHUKH

7.4

Tena u TOBEPXHOCTH BpaIlCHUS

7.5

KOOpI[I/IHaTBI N BCKTOPLI




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
Marematuka: anrebpa ¥ Hayaja MaTeMaTHYECKOTO aHaju3a, reoMeTpus. Anredpa u
Hadaja mMatemMarudeckoro anaimmsa, 10-11 kmaccel/ Amumos IIILA., Komsrun FO.M.,
TkaueBa M.B. u npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocBerieHne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Meroanueckue pekomeHnaanuu K yaeonuky L. A. Anmumona, 0. M. Komsiruna, H. E.
®énoposort u ap. 10-11 kmaccel. ABtoper: H. E. ®€noposa. M. B. Tkauésa. 5-e
u3nanue, crepeorunnHoe Mocksa «IIpoceemenue» 2023

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://www.yaklass.ru/p/algebra#program-11-klass
https://www.yaklass.ru/p/algebra#program-10-klass
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