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MNOSICHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa U Havyajla MaTEMaTHIECKOTO
aHanm3a» 0a30BOro ypoBHS i oOydaromuxcs 10 —11 kmaccoB paspaboTaHa Ha
ocHoBe DenepaabHOro roCyapCTBEHHOT0 00Pa30BaTEILHOTO CTaHAapTa CPETHETO
oOmero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
MPEABSBISIEMBIX K MAaTEeMaTHYECKOMY OOpa30BaHUIO, U TPAJULUNA POCCHICKOrO
oOpa3oBanus. Peanmuzanus mporpamMmbl 00eCNEUMBAET OBJAJACHUE KIIOUEBBIMH
KOMITETEHIIUSIMH, COCTaBIISIONIMMHU OCHOBY [IJISi CAMOPa3BHUTHSI U HEMPEPHIBHOTO
o0pa3oBaHusl, IEJIOCTHOCTh OOUIEKYJIbTYPHOTO, JIMYHOCTHOTO M MO3HABATEILHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHNXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hauana MaTeMaTHYECKOrO0 aHAIM3a» SIBISACTCS OJHHUM U3
Han0oJiee 3HaYMMBbIX B IPOrpaMMe CTapIlIel IIKOJIbI, IOCKOJIbKY, C OJTHOH CTOPOHBI,
OH 00€CleYnBaeT MHCTPYMEHTAIBbHYIO 0a3y Uil M3Y4eHHUsI BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (GOPMUPYET JIOTHYECKOE U aOCTPAKTHOE
MBIIIJIEHUE YYalluxcs Ha YpPOBHE, HEOOXOJUMOM [IJIi OCBOCHHS KypCOB
MH(pOpPMaTHKH, 0011IECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B paMkax gaHHOro Kypca
yyaluMecs OBJaJECBAlOT YHHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOM HAayKH, KOTOpas
bopMyIUpPYET CBOU JOCTHKEHUS B MaTEeMaTHIECKOH (hopme.

Kypc anreOpbl 1 Havyanm MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBa€T OCHOBY IS
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (U3UKH, XUMUHU, OWOJOTHH, TOHWMAHUS
OCHOBHBIX TEHJICHIIMMA OSKOHOMUKH ¥ OOIIECTBEHHOW JKU3HHU, TO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJb30BaTh WX B MOBCEIHEBHON KU3HU. B TOXXe BpeMs OBIIaJieHUE
a0CTpaKTHBIMM U JIOTUYECKH CTPOTUMHU MATEMATHYECKUMU KOHCTPYKIUSIMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTh
YTBEPXKACHUS, UCII0JIb30BaTh 0000IIEHNE U KOHKPETH3AINI0, a0CTparupoBaHue U
aHaJoruio, GopMHUpPYyeT KPeaTUBHOE U KPUTUUECKOE MbIJIeHHe. B Xo1e uzydeHus
anreOpsl W HayaJl MaTeMAaTHMYECKOro aHaliu3a B CTaplled IIKOJIe ydalluecs
MOJY4YalOT HOBBIM OMNBIT pPEUIEHUS NPUKIATHBIX 33/1ad, CaMOCTOSTEIbHOTO
MOCTPOCHUSI MATEMAaTUUYECKUX MOJICNICd peallbHbIX CUTyalluid U HHTEPHpPETALINN
MOJIYYEHHBIX  PCIICHHWM, 3HAKOMATCA €  NpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEpPHOCTE B TpHUpOAE, HAyKe HU B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMH.

Kypc obGnamaer 3HAUYMTENHHBIM BOCHUTATEIBHBIM MOTEHITUATIOM, KOTOPBIN
peann3yeTcsi Kak 4epe3 y4eOHbIl MaTepuai, crocoOCTBYIOMIMM (OPMUPOBAHHUIO
HAyYHOTO MHUPOBO33PEHUS, TaK M 4yepe3 creuuuky ydeOHOH NesaTenbHOCTH,



TpeOyrolen CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAllM BHUMAHHUs U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YJIbTAaT.

B ocHoBe MeToauku 0OydeHHs anredpe U Hayaaam MaTeMaTHYECKOTO aHaln3a
JICKUT IEATEITbHOCTHBIA TPUHIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hayalla MaTeMaTUYECKOT0 aHAJIN3a» BKIIOYAET
CHEAYIOIIUE COAEPKATEIBHO-METOIUYECKUE JTMHUM: «HUClla U BBIYUCICHUS,
«DyHKIUYU U TpapuKny, «YpaBHEHUS U HEpaBeHCTBa», «Hauana maremaruyeckoro
aHanu3a», « MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COEPKATEIBHO-METOAUYECKHE
JUHUU M3y4alOTCsl Ha MPOTSHKEHUW JIBYX JeT OOydeHHs B CTaplleld IIKoJe,
€CTECTBEHHO JIOMOIHSASA APYT Apyra U MOCTENEHHO HACHIIAsICh HOBBIMU TEMAMHU U
paznenaMu. JIaHHBINA KypcC SBIISIETCS WHTETPATHUBHBIM, MOCKOJIbKY OOBEIUHSET B
cede coaepKaHUE HECKOJbKMX MaTeMaTH4YeCKUMX JUCHUIUIMH:  anreopa,
TPUTOHOMETPHSI, MATEMATUYECKUI aHAIU3, TEOpHUsI MHOKeCTB U 1p. [Io Mepe Toro
KaK ydJalllhecs OBJIa/IeBAalOT BCE OoJjiee MHUPOKUM MAaTEeMaTHUYECKUM almaparoM, y
HUX TIOCJIEN0BATENbHO (OPMHUPYETCS U COBEPLIEHCTBYETCS YMEHHUE CTPOUTH
MAaTEMaTUYECKYIO MOJENb PEAIBHOW CUTYallu!, IPUMEHSTh 3HAHUS, ITOJyYCHHBIC B
Kypce «AnreOpa M HayaJia MaTEMaTUYECKOrO aHaluu3a», Uil PEHICHUs
CaMOCTOATENIbHO  C(OPMYJIMPOBAHHOM MaTEMaTUYECKOM 3aJadyd, a 3aTeM
UHTEPIIPETUPOBATD ITOJIYYEHHBIN PE3YIIbTaT.

ConepxarenpbHo-MeTOAUMYECKasl JINHUAS «Hucna M BBIUMCIEHUS) 3aBEPIIACT
(opMHpOBaHKE HABBIKOB UCIOJIb30BaHUS JEUCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HayaTo B OCHOBHOM Iikoyie. B crapmieil mkojie oco00oe BHUMAHUE YACISIETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s
UCIIOJb30BAaHUE PAa3IMYHBIX (OPM 3amucu JIEHCTBUTEIBHOIO YHUCHA, YMEHHUE
pPallMOHAJIBHO BBINOJIHATh JEUCTBUSI C HUMH, J€JIaThb MPUKUAKY, OLICHHBATH
pesynbrar. OOyuarolmuecs: MOMy4YaroT HaBbIKM NPUOMMKEHHBIX BBIUYHUCIECHUH,
BBITIOJTHEHUS JICMCTBUM C 4YHCIaMH, 3alMCaHHBIMM B CTaHAapTHOU ¢dopme,
UCIIOJIb30BaHU MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUN.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANM3YETCSd Ha IPOTSHKEHUU BCErO
oOydyeHHs B CTaplied NIKOJIEe, IMOCKOJbKY B KaXXJOM paslieiie IporpaMmbl
IPEeIyCMOTPEHO pEILIEHUE COOTBETCTBYIOMIMX 3afad. OOyuaromiuecs OBJaIeBaIOT
pPa3IMYHBIMA METOJAMHU PELICHHS LEJbIX, PAMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKAa3aTeIbHbIX, JIOTAPUPMHUUECKUX W  TPUTOHOMETPUUYECKUX  YpaBHEHUII,
HEPABEHCTB U UX cucTeM. [1osrydeHHbIe yMEHNs UCTIOJIB3YIOTCS IIPU UCCIIEN0BAHNN
(GYyHKUMNA C TOMOIIBIO MPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3aJa4 M 3a]ad Ha
HaXOXXJEHUE HauOONIBIIMX W HaUMEHBIIMX 3HauYeHUH QyHkuuu. JlaHHas
coliep)KaTeNbHas JIMHUS BKJIIOYaeT B ce0d Takke (QOpMHUPOBAHUE YMEHHI
BBITIOJHATh pacdy€rsl Mo (opMmynaM, MpeoOpa3oBaHUs LEJbIX, PalMOHATIBHBIX,
MpPalMOHAIbHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, & TAKXKE BBIPAKECHUU,



coJiep)Kalux cTerneHn u jorapudmel. brarogaps m3ydeHuio anredpandeckoro
MaTrepualia IpOUCXOAUT JalbHEMIIee pa3BUTHE aITOPUTMUYECKOTO H a0CTPAKTHOTO
MBILUIEHUS y4daluxcs, (OpMHUPYIOTCSI HaBBIKM JE€IYyKTHBHBIX pacCyKIEHUM,
paboThl C CHUMBOJBHBIMU (hOpMaMHy, TPEIACTABICHUS 3aKOHOMEPHOCTEW U
3aBHCHMOCTEH B BHJIE PABEHCTB U HEPABEHCTB. Ajredpa mpeanaraet 3¢p¢GeKTUBHbIC
MHCTPYMEHTBl ISl PEIICHUs TNPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3ZMOYKHOCTH KakK sI3bIKa HAYKH.

ConepxarenpHo-MeToqMYeckass JUHUS «DyHKIUU U rpaduKuw» TECHO
HEPEIJIETACTCS ¢ JPYTUMHU JIMHUSIMU Kypca, TOCKOJIbBKY B KAKOM-TO CMBICIIE 3a7aET
MIOCJIEIOBATEIBbHOCTD U3yUEHUsI MaTepraa. M3ydeHue cTeneHHoM, MoKa3aTelIbHOM,
Jorapu(pMUYECKO M TPUTOHOMETPUYECKUX (PYHKIMH, UX CBOMCTB M TpadUKOB,
UCIOJb30BaHue (QYHKUUHN Ui pelIeHUs 3a7ad U3 JAPYTruX YYEOHBIX NMPEAMETOB U
peaIbHOM U3HU TECHO CBA3aHO KaK C MaTEeMaTHMUECKUM aHalM30M, Tak U C
pelIeHneM ypaBHEHUI U HepaBeHCTB. Ilpu »3ToM 00jbIIOE BHUMAaHUE YIEISAETCS
(dbopMUPOBaHNIO YMEHHSI BEIPAXKATh POPMYTIaMH 3aBUCUMOCTH MEKY Pa3TMUHBIMU
BEJIMYMHAMH, WCCJIENOBaTh TMONydYeHHbIE (YHKIUH, CTPOUTh HX TpapuKu.
Matepuan 3Toii coJiepkaTeabHOM JINHUU HAllEJIeH Ha pa3BUTHE YMEHUN U HaBBIKOB,
MO3BOJISAIOIIMX BbIpaXKaTh 3aBUCUMOCTU MEXKIY BEJIMYMHAMH B Pa3IUyHOU dopMe:
aHAJIUTHYECKOW, Tpaduueckoil u cioBecHol. Ero wusydenume crnocoOCTByeT
Pa3BUTUIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOILIEHUIO U
KOHKPETHU3aI[1H, UCIIOJIb30BAHUIO aHAJIOTHl.

ConepxarenpHas nuHUs «Hauana maTeMaTHMyecKOTO aHaiM3a» MO3BOJISET
CYLIECTBEHHO PACHIMPUTh KPYT Kak MaTeMaTHMYeCKUX, TaK U MPUKIATHBIX 3a]ad,
JOCTYMHBIX 00YYarOMIMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh UCCIIEIOBATh U
CTpOUTH rpaduku QYyHKIUH, OIPEAEIATH UX HAUOOIbIIINE U HANMEHBIITNE 3HAYEHUS,
BBIUMCIIATH TUIOMand Guryp u oObEMBI TN, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHast copepxkaTeiibHasi JHMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH
INOCTPOEHUSI MaTeMaTUYECKUX MOJIEele peaJbHbIX CUTyalluid, HaxXOXKICHUS
HAWJIYYIIero pelieHus] B NPUKIAIHbIX, B TOM YHUCJE COLIMATIbHO-IPKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBAaMM MAaTE€MAaTHYECKOr0 aHajih3a CHOCOOCTBYET
Pa3BUTHIO A0CTPAKTHOrO, (POPMaJbHO-JIOTHYECKOTO M KPEaTUBHOTO MBIIIJICHUS,
(opMUPOBaHKIO YMEHHI pacro3HaBaTh MPOSBIICHUS 3aKOHOB MAaTEMaTUKH B HayKe,
TEXHUKE U HUcKyccTBe. OOydarommuecs Y3HAIOT O BBIJAIOLIUXCA Pe3yibTaTax,
MOJTyYEHHBIX B XO/I€ Pa3BUTHUSI MATEMATUKH KaK HAyKH, U MX aBTOpax.

CopepxxarenpHO-MeTOIMYecKas JIMHUSA «MHOXeCTBa U JIOTUKa» B OCHOBHOM
MOCBSIIEHAa  JJEMEHTaM TEOpPUHM  MHOXKECTB.  TeOpeTHKO-MHOKECTBEHHBIE
IPEICTaBICHNS IPOHU3BIBAIOT BECh KYpPC LIKOJIBHONM MAaT€MaTUKU M IMPEAararoT
Haubosiee YHUBEPCAIbHBIN SA3bIK, OOBEIUHSIIONINMN BCE pa3lenbl MaTEMaTUKU U €€
MPWIOKEHUH, OHU CBS3BIBAIOT Pa3Hble MAaTEMaTHUYECKHUE JUCLMILIUHBI B €IUHOE



uenoe. [1o3ToMy Ba)XHO aTh BO3MOXHOCTh IIKOJBHUKY HMOHUMAaThb TEOPETUKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOM MATEeMaTUKH W HCHOJb30BaTh €ro s
BBIPAYKEHUS CBOUX MBICIICH.

B kypce «Anrebpa um Hayajga MaTEMaTHYECKOTO aHajIu3a» MPUCYTCTBYIOT
TAaKK€ OCHOBbl ~MAaTE€MaTHUYECKOrO0  MOJCIHUPOBAHUS, KOTOpbHIE IPU3BAHBI
chopMHUPOBATH HABBIKU MOCTPOCHUS MOJIEICH pealbHBIX CUTYAIlHil, HCCIEA0BAHNUS
ATUX MOJEJIEW ¢ MOMOLIBIO amnmaparta aareOpbl U MaTEMaTUYECKOrO aHaiHu3a U
UHTEPIPETALMU OJIYYCHHBIX pe3yJIbTaToOB. Takue 3aaHus BIUICTCHBI B KaXK/IbIH 13
pa3IesoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall Kypca IMIMPOKO UCTIONb3YETCs s
penieHusl TpUKIaAHbIX 3amad. [Ipu pelieHnn peadbHBIX MPAKTUYECKUX 3a/1ad
yyaluecs pa3BUBAIOT HAOIIOATEIbHOCTb, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, HCIOJIb30BATh AHAJIOTHI0, 0000IIaTh M KOHKPETU3UPOBATH
npobiemy. JlesTeabHOCTh IO (OPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3a/lady OpPraHu3yeTcsl B MPOIECCe M3YyUEHUs BCeX TeM Kypca «Asrebpa W Hayasa
MaTeMaTUYECKOrO aHaJIN3ay.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

B ydyeOHOM mutaHe Ha U3ydeHHE Kypca anreOpbl 1 HayaJl MaTeMaTHYeCKOro aHaln3a
Ha 0a30BOM yYpOBHE OTBOJUTCS 2 yaca B Heento B 10 kiacce v 3 yaca B HEJIGIIO B
11 kmacce, Bcero 3a aBa roga ooyuenus — 170 gacos.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC

Yuciaa v BIYMCICHUSA
Parnmonaneupie yucna. OOBIKHOBEHHBIE M JIECATHUYHBIC APOOH, MPOICHTHI,
OecKOHEUYHbIE  Mepuoaudyeckue  apobu. Apudmernyeckue  omepanud  C
palMoOHANIBHBIMU YKCIIaMU, TPeo0pa30BaHUs YMCIOBLIX BhIpakeHui. [IpuMenenue
Ipo0elt U MPOUEHTOB ISl PEIICHUs MPUKIAAHBIX 3a7a4 U3 Pa3IMYHBIX OTpacieu
3HAHUU U PEaJIbHOM KU3HH.
JeiicTBuTenbHble 4HWcla. PalnMOHaNIbHBIE W UPPAUUOHAIBHBIE YHUCITA.
Apudmernueckue onepauuu C JIEUCTBUTENbHBIMU yuciaamu. [IpuOamxkEéHHbIe
BBIYMCIICHNUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTAaTa BHIYMCICHUN.
Crenenp ¢ wnensiM  nokazareneMm. CrangaptHas  ¢opMa  3ammcu
neiicTBuTeNbHOr0  uMcna. Mcnonp3oBaHue —moaxondmedl  (opMbl  3amMcu
JNEWCTBUTEIBHBIX YMCEN I PELICHUS NIPAKTUYECKUX 3a7a4 U IIPECTABICHHS
JAHHBIX.
ApudmMernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JleicTBus ¢
apu(pMeTHYECKUMU KOPHAMU HAaTypaJbHOMN CTETECHHU.
CHHYyC, KOCMHYC M TaHI'€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOTO ApTyMEHTA.
YpaBHeHMs U HEPABEHCTBA
ToxecTBa U TOKIECTBEHHbIE MPE0Opa3oBaHUSL.
[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMH. OcCHOBHBIE
TPUTOHOMETpUUYECKHE (HYOPMYIIBI.
YpaBHeHue, KOpeHb ypaBHEeHUs1. HepaBeHCTBO, pelieHne HepaBeHCcTBa. Meto
MHTEPBAJIOB.
Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.
Pemenne nppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.
Pemienre TpuroHOMETpUYECKUX YPABHEHUM.
[IprMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUI0 MAaTEMATUYECKUX 3a1a4 U
3a/1a4y U3 Pa3IMvHbIX 00JIacTe HayKU U PeaIbHON KU3HHU.
DyHKIUHN U rpaPuKu
OyHkIus, crnocoObl 3amaHus Gysknuu. [paduk  Qysknuu. B3aumuo
oOpaTHbIe (PYHKITUH.
OOnacTh ompeneneHus U MHOXKECTBO 3HaueHui ¢yHkuuu. Hynu ¢yHkimm.
[TpoMexyTkH 3HAKOIOCTOSTHCTBA. YETHBIE M HEUETHBIE (DYHKITHH.
Crenennas (pyHKUMS C HATYpaJIbHBIM U LIENBIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauk KOpHsS N-Oi CTENEHHU.



TpuroHomerpuueckass OKpPYKHOCTb, OIIPEIEICHUE TPUTOHOMETPUYECKUX
(YHKIIMI YUCIOBOTO apryMEHTa.

Hauaja MmaTeMaTH4eCKOro aHaIm3a

[locnenoBareTbHOCTH,  CIOCOOBI 3a1aHUS MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MTOCIEN0BATEIBHOCTH.

ApudmeTrnueckas U TreoMeTpruecKas mporpeccud. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUYECKON
nporpeccun. DopMyna CIOXKHBIX NPOLEHTOB. MCHonab30BaHME MPOTPECCHU IJIS
pEeLIEHUs peallbHbIX 3a]1ad MPUKJIIAJHOTO XapakTepa.

MHokecTBa U JIOTHKA

MHo)kecTBO, omnepanuu HaJa MHOXkecTBaMH. Jlmarpammel Oinepa—BeHHa.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO aIllapara Uil ONHCAHUS PEalIbHBIX
IPOLIECCOB U SIBJICHUI, IPU PELLICHUU 3aa4 U3 APYTrUX Y4eOHbIX IPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBHE, J0Ka3aTEIbCTBO.

11 KJIACC

Yucsia ¥ BIYMCJICHUS

HarypansHabie u niensie yncina. [Ipu3Haku 1eIMMOCTH LEIbIX YUCEN.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTETICHH.

Jlorapudwm uncna. JlecIiTHUHbIE U HATYPAJIbHbBIE JTOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BEIPAXKEHUM, CONEPKAIINX JOTAPUPMBI.

[TpeoOpa3oBanue BBIpAXKEHUN, COAEpPXKAIIMX CTENEHH C palOHAJIbHBIM
ITOKA3aTEeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresnbHbIE YPABHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! 1 HEPABEHCTBA.

CucTteMbl JTUHEHHBIX ypaBHEHHU. PellleHne MPUKIAIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JJUHEUHBIX YPABHEHUM.

CucTeEMBI M COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHNN, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKUX
3a/1a4 v 3a7a4 U3 pa3InyHbIX 00JaCTel HAYKU U pPeaTbHOM KU3HU.

DyHKIUHN U rpaPuKu

Oyukius. [lepuonnueckue pynkuuu. [[pomekyTKM MOHOTOHHOCTH (DYHKIIUU.
Makcumymbl 1 MUHMUMYMbl (QyHKUMU. Haunbonbiiee W HauMeHblIEe 3HAUYCHHE
(GYHKUIMN HA TPOMEKYTKE.

TpuronomeTtpuyeckue  (QyHKIMH, UX CBOHCTBA H  TpadukH.

[ToxazarenbHast u norapupmMuyeckas GyHKIUN, UX CBOWCTBA U TPAPUKH.



Hcnonp3oBanue rpadukoB (PYHKIMA 7S PEIICHUS] YPaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB QGYHKIUNA ISl UCCICNOBAHUS TIPOIECCOB U
3aBUCUMOCTEHN, KOTOPBIE BO3HHMKAIOT IMPU PELICHWH 3alad U3 APYrHUX y4eOHBIX
IPEAMETOB U PEANBHOM )KU3HH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHbie hyHKIIMA. MeTOT MHTEPBAJIOB ISl pEIICHUS] HEPABEHCTB.

[IpousBonnass  ¢yHkmuu. ['eomerpuueckuii W (GUBHMYECKHH  CMBICI
ITPOU3BOJTHOM.

[IpousBoaHbie  3ieMeHTAapHBIX  GyHKUUNA.  Dopmynbl  HaxoXIEHUS
IPOU3BOAHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[IpuMeHeHne Mpou3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxxaenne HanOoIbIIero 1 HAMMEHbIIEro 3HaYeHus: (yHKIUH Ha
OTpE3KE.

[IpuMeHeHne NTPOU3BOJHOM JUIA HAXOXKACHUS HAWIIy4dllero pELICHHUs B
IPUKIAIHBIX 3aJayax, U1 OIPEACIICHUS CKOPOCTH IIpoliecca, 3aJaHHOIo
(dopmynoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuii W (Qu3WYecKuil cMbIci. Beraucienue
uHTerpana o ¢popmysne Herorona—Jleitoauna.



IHINIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘I€6H01“O npeameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
JOCTHKCHHUC HAa YPOBHC CPCAHCTO O6HI€F0 O6p8,30BaHI/I$I CICOYIOIHNX JUIYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6p330BaTCJ'IBHI)IX PE3YyJIbTAaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MPOTrpaMMbl Y4YEOHOTO TMIpeaMeTa
«MareMaTuka» XxapakTepUu3yrTCs:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOW MO3UIIUKM 00YYAIOIIETrOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€HA POCCUUCKOTO OOIIeCTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUM,
npoLeayp TpaXkIaHCKoro obmiectBa (BBIOOPHI, OMPOCHI W IIp.), YMEHHEM
B3aUMOJICMCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTAaMHU B COOTBETCTBUM C HX
GYHKIUSMH 1 HA3HAYCHHUEM.

[TaTpuoTHYeCcKOE€ BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON MJICHTUYHOCTH, YBAKEHUS K
MPOILJIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKECHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUSI:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUI HAyKH U JIEATeIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy IYIIIETO.

DcTeTu4ecKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYAs ACTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1a4, PEIICHUN, PACCYKICHHI; BOCTIPUUMYHUBOCTHIO
K MaTeMaTUYECKUM aCIeKTaM pa3IMUYHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
HMHTEpecax 30pOBOTO U 0€30MacHOr0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0POBBIO (3I0pOBOE MHUTaHHUE, COATAHCHUPOBAHHBINA PEKUM 3aHITHH U
OTIbIXa, peryJisipHas (pU3ndecKasi akTUBHOCTh); (PU3UYECKOTO COBEPIIICHCTBOBAHMS,
[P 3aHATUSAX CIIOPTUBHO-03JOPOBUTENBHOM IESITENBHOCTBIO.

TpynoBoe BociUTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOWS; WHTEPECOM K
pasnmuyHbiM  chepaMm  NMPOGECCHOHATBPHOW  JEATEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynymied mpodeccu M pealn30BbIBaTh COOCTBEHHbBIEC JKU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MAaTeMaTHUYeCKOMY OOpa3OBaHHMIO W
caM000Opa30BaHUIO Ha TPOTSHKEHWHW BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
Y4acTHUIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MAaTEMAaTHUYE€CKON HAMIPABICHHOCTH.

DKOJOTUYECKOE BOCTIUTAHUE:!

c(OPMHUPOBAHHOCTHIO HIKOJOTUYECKON KYJIbTYpbl, MOHHUMAaHUEM BIUSHUS
COIIMAJIbHO-PKOHOMHYECKUX MPOLIECCOB Ha COCTOSIHUE MPUPOJHON M COLIMAIBHOMN
Cpedbl, OCO3HAaHMEM TJIO0AJTBHOTO XapakTepa JKOJOTHMUECKUX  IpoOJeM;
OpHUEHTalMel Ha MPUMEHEHUE MAaTeMaTHYECKUX 3HAHUW JJIsl PEIICHUs 3aJad B
00J1aCTH OKPY’KAIOIICH Cpeibl, INIAHUPOBAHUS MOCTYITKOB M OIIEHKH UX BO3MOKHBIX
MOCJEACTBUN JJIs1 OKPYKAOLIEH CPEIBI.

[leHHOCTH HAYYHOT'O TTO3HAHUSL:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKd U  OOIECTBEHHONW MPaKTUKW, MOHUMaHHEM
MaTeMaTUYECKOM HAyKd Kak c@epbl 4YeIOBEUECKON EATeIIbHOCTH, ATAIloOB €&
pa3BUTHS. M 3HAYMMOCTH JUISI PAa3BUTUS LHMBUIM3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOl KakK CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOEKTHYIO W HCCIEI0BATEIbCKYIO IEATEIbHOCTD
WHJIUBUAYAJILHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe pe3yJbTaThl OCBOSHHUS MPOTPaMMbl y4EOHOTO MpeaMera
«MareMaTuka» XapaKTepU3yITCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmseusiMuU, YHUBEPCAIbHbIMU PecYIAMUSHBIMU OeUCTNEUIMUL.

1)  Vuueepcanvmuvie  nosnasamenvmvle  Oelicmeus, — 0Oecnevusaom
Gpopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcsa (oceoenue
Memoo0o8  NO3HAHUSL  OKPYJCcarnujeco  Mupa,  HpUMeHeHUue  JI02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHul pabomams ¢ ungopmayueti).

bazoBble sIornuecKue qeCTBUA:

e BBIABIISITh U XapaKTEPHU30BaTh CYIISCTBCHHBIC MPU3HAKA MAaTEMaTHYECKHUX
O00BEKTOB, TOHATHN, OTHOIIEHWH MEXIy NOHATHAMH; (DOpMYyIHpOBaTh
OTIpEJICICHUs]  TOHATUW; yCTAHABIMBATh  CYIIECTBEHHBI  TMPHU3HAK
Kiaccu(ukanyuy, OCHOBAaHWS Il OOOOIIEHUS W CpPaBHEHHS, KPHUTEPUU
MPOBOJAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (HOpPMYyIUpOBaTH W  NPEOOPa30OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, C€IUHUYHBIC, YAaCTHBIE W OOIINeE;
YCIIOBHBIC;

BBISBJISITh ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npoTUBOpeurs B ¢akTax, JAHHBIX, HAONIOJACHUAX W YTBEP)KICHUSX,
npemiaraTh KpUTEPUH s BEISIBIICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, NECTyKTUBHBIX W
WHIYKTUBHBIX YMO3AKITIOYCHUN, YMO3aKIIIOUECHUH 110 aHAJIOTHH;
IPOBO/IUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHIECKUX
YTBEPXACHUNA (MIPSIMBbIC U OT TIPOTHUBHOTO), BEICTPAaWBaTh apTyMEHTAIIHIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CYXKIEHUS U BBIBOJBI;

BBIOMpATh CMOco0 perieHusi ydeOHOM 3ajayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBIOMpATh HaWOOJEE TMOAXOANMN C y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBrle ucciiemoBaTeIbCKUE JEUCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(GbopMynaMpoBaTh BONPOCHI, (UKCUPYIOIIUE NPOTUBOpEUHE, MPOOIIEMY,
yCTaHaBJIMBaTh HWCKOMOE€ W  JaHHOe, (OpMHUpPOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIHO CIJIAaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJICHHID OCOOEHHOCTEW MaTeMaTUYeCKOro
OOBEKTa, SBJIEHMS, TMPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOATENEHO (OPMYIUPOBATH 0OOOIIEHHS U BBHIBOBI TIO pe3yjibTaTam
IPOBEAEHHOIO HAONIONCHUS, WCCIIEIOBaHMs, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IIECHHIA;

IPOTHO3UPOBATh BO3MOXXHOE pPA3BUTHE MPOLIECCa, a TAKKE BBIJBUTaTh
IPEIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSIX.

PaGota ¢ nndopmarueii:

BBISBJIATH 1e(UUMTHI HH(OPMALIUHY, TaHHBIX, HEOOXOAMMBIX JIJIsl OTBETA Ha
BOMPOC U I PEIICHUS 3a]auu;

BbIOMpaTh  WHGOpPMAIIMIO W3  WCTOYHUKOB  Pa3jMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WH(POPMAIIHIO
pa3IMyYHBIX BUAOB U (OPM MPE/ICTABICHHUS;

CTPYKTYpUPOBaTh MHGOPMAILIMIO, IPEICTABISTh €€ B pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH TpaPUUECcKH;

OLIEHUBATh Ha/IEKHOCTh uHpOpMaun 1o CaMOCTOSITEIIEHO
cOpPMYITUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanouvie KoMMyHuxamuenvle Oelicmsus,  obecneyusarom

CHOPpMUPOBAHHOCMb COYUATbHBIX HABLIKOB 00YUAOUJUXCAL.
OO0uieHue:

BOCIIPMHUMATh U (hOPMYJIUPOBATH CYXKJEHUS B COOTBETCTBUHU C YCIOBUSMHU
U 1eJISIMU OOIIIEHHMS; ICHO, TOYHO, IPAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS
B YCTHBIX U NMCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAY PELICHUS
3a71a4M, KOMMEHTUPOBATH MOJIYYEHHBIN PE3yJIbTAaT;

B X0JIe 00CY>KJICHHSI 33J1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1aeMOU TEMBI,
npoOJieMbl, peraeMon 3aa4uu, BhICKa3bIBaTh UJICH, HAIlEJICHHbBIE Ha TTOUCK
pEIICHUsA; COIOCTABISATh CBOM CYXICHHUS C CYXICHUSIMU APYTUX
YYaCTHUKOB JUajora, OOHapyKMBaTh pa3jIU4Ue U CXOACTBO IMO3UIIUH; B
KOppeKTHOU popme popMyaupoBaTh pa3HOIIacusi, CBOU BO3PAKECHUS,
MIPEACTaBIATh pe3yabTaThl pelIeHus 3a7a4Hu, AKCIIEPUMEHTA,
HCCIIeOBAHUS, POEKTA; CAMOCTOSATEIIFHO BEIOUPATh (pOpMaT BHICTYILIICHUS
C Yu€TOM 3a/1a4 MpPe3eHTAUU U OCOOCHHOCTEN ayAUTOPUH.

CoTpyaHUYECTBO:

MOHUMATh U UCIIOIH30BaTh MPEUMYIIECTBA KOMAaHIHON U UHIUBUTyaIbHON
paboThl MpW pemeHuH YYeOHBIX 3a7ad;, NMPUHUMATh IIeJIb COBMECTHOM
NESATEIbHOCTH, IUIAHUPOBaTh  OPTraHU3AIMI0 COBMECTHOM  paboThl,
pacmpenenartb BUAbI pabOT, JIOroBapuUBaThCs, OOCYXIAaTh MPOLECC H
pe3yabTar padoThl; 00001aTh MHEHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX hopmax paboThl (00CYykAeHUSI, 0OOMEH MHEHUM,
«MO3TOBBIE IITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATH CBOM JACHCTBUS C IPYTUMH YWICHAMH KOMaH/IbI; OIICHUBATh
KaueCTBO CBOETO BKJIaga B OOMMH TIPOIYKT IO  KPUTEPHSIM,
chOpMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHS.

3) Vuueepcanvhvie pecynsamugnsle oeticmausi, 0b6ecneuusarom Gopmuposarue
CMBICTIO0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

CamoopraHu3zanus:

COCTABJISITH TIJIaH, AJITOPUTM PEIICHUS 33]1a4H, BEIOMPATH CIIOCOO PEIICHHS C

y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTHUPOBATh BAPUAHTHI PEUICHUH C YYETOM HOBOI HH(POPMALIMH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TIO3HABATEILHOM pediiekCMu Kak OCO3HAHUS
COBEPIIIAEMBIX JICHCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIA/IETh CIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yJibTaTa
pEILICHUsI MAaTEMATUYECKOM 3a/1a4H;



e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPU PELIEHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JTaHHBIX, HAWJEHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;

e OIICHUBAThb COOTBETCTBUE pe3yJbTaTa LEIH M YCIOBHUSIM, OOBACHATH
IIPUYUHBI JOCTHXKECHUS WIM HENOCTW)KCHUS PE3YyJIbTAaTOB JEATEIIBHOCTH,
HaXOAWTh OIMMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayaisa MaTeMaTHYECKOTO aHAIHU3a»
Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs JOJDKHO OOECIeurBaTh JOCTHIKCHHUE
CJIEYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yucia 1 BHIYMCTICHUS

OnepupoBaTh MNOHATHSAMH: PAUUOHAIBHOE U JIEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

BelmonHATh  apupMETUYECKHE  ONepaldd  C  PAlMOHAJIbHBIMM U
NEHUCTBUTEIBLHBIMHU YHCIIAMHU.

BoimonuaTe npuOIMkEHHbBIE BBIYMCIICHUS, UCIIONB3YS MpaBUia OKPYTJICHHUS,
JeaTh MPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHHM.

OnepupoBaTh MOHATUSMHU: CTENEHb C LENBbIM IOKa3aTeJeM; CTaHJIapTHas
dopMa 3ammcu JEHCTBUTENIBHOTO 4YHCIA, KOPEHb HATypaJbHOW CTEINEHHU;
UCIOJIb30BaTh MOAXOIALLYI0 (OPMY 3alMCU JEHCTBUTENBHBIX YUCEIN ISl PEILCHUS
NPAKTUYECKUX 33]a4 U NTPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUAMU: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BAaTh 3aMCh IPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUUYECKHE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; IIEJIOE,
pPalMOHAIIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHHUE;

BoimonHATe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN W periathb
TPUTOHOMETPUYECKHUE YPABHEHUS.

BremonusaTe npeoOpa3oBaHus LEIbIX, PAlMOHAIBHBIX W HPPalMOHATIbHBIX
BBIPAKEHUI U PEIIATh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JUUI PELICHUS MATEMAaTUYECKUX 3a1ad
¥ 3a71a4 U3 pa3IMYHbIX 001acTel HAyKH U PeasibHOM KU3HU.



MonenupoBaTh pealibHbIC CHUTyalldd Ha S3bIKE aireOpbl, COCTABISTH
BBIPDOKCHHS, YpaBHEHUS, HEPABCHCTBA 110 YCJIOBHUIO 3aJlayd, HCCIEAOBAThH
MOCTPOEHHBIE MOJIEJIN C UCTIOJIb30BAHUEM ammapara ajareopsl.

DOyHKUMH U TPaPuKu

OnepupoBaTh MOHATUAMU: (YHKIHUSA, CIIOCOOBI 3a7aHus (PYHKIMH, 001acTh
OmpenereH!s] U MHOXXECTBO 3HaueHWH GyHKUMHU, Tpapuk (QYHKIUU, B3aUMHO
oOpaTHbIe PYHKIIHH.

OnepupoBaTh MOHATUAMU: YETHOCTh U HEUYETHOCTH (PYHKITUH, HYTH (YHKIIHH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKIMIMA TSI peIeHUs] YPAaBHEHUM.

Crtpouth M uuTaTh TpaduKu JTUHEHHON (PYHKIIMHU, KBAAPATUYHON (DyHKIIHH,
CTETIEHHOW (PYHKITUH C IIEJIBIM TIOKa3aTeJIeM.

Hcnonw3oBath rpaduku GyHKOUNA I8 KUCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEH TMpU pPEHICHUH 3a/ad U3 JIPYruX y4eOHBIX MPEJAMETOB U peaabHOU
KU3HU; BBIpaxaTh GOpMyIaMHu 3aBUCUMOCTH MEK/Ty BEJIMUMHAMH.

Havana MaTeMaTH4eCcKOro aHajmn3a

OnepupoBaTh TMOHATHUSMH: TIOCICAOBATEILHOCTh, apupMETHYCCKas U
reoMeTpUYeCcKasi MPOrpeCcCu.

OnepupoBaTh TMOHATUAMH: OECKOHEUYHO YyOBIBaOIIas TreoMeTpruuecKas
mporpeccusi, cyMMa O€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKON MTPOTPECCHHU.

3amaBaTh MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOaMU.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATEILHOCTEN U MPOTPECCUM I PELICHUS
peabHBIX 337a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTMKA

OnepupoBaTh MOHSATUSMU: MHOXKECTBO, ONIEPAIIMN HaJl MHOKECTBAMHU.

Hcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIsi OMUCaHUs peajbHbIX
MIPOIIECCOB U SBJICHUM, TIPH PEIICHUH 3a]1a9 U3 IPYTUX YICOHBIX TIPEIMETOB.

OnepupoBath  MOHATHSIMH: ONnpeJeNieHre,  Teopema,  CIIEJICTBHE,
J0Ka3aTeNbCTRO.

11 KJIACC

Yucaa v BBIYMCICHUS

OnepupoBaTh TMOHATUSIMHU: HATypaJbHOE, IIE€JI0€ YHCIO; MCIOJIb30BaATh
MPU3HAKU JIEJIMMOCTHU LENBIX YHCEN, PA3JIOKEHUE YMCIIAa HA MPOCTHIE MHOXKUTEIN
JUISL PELLICHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTENEHb C PAIUOHAIIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHUSMU: JorapudM 4YKCIA, NCCSITHYHBIE W HATypaJTbHbBIE
Jgorapu@mel.

YpaBHeHUs U HEPABEHCTBA



[IpumensTh cBOIiCTBa cTemeHW [UIsl MPeoOpa3oBaHUA  BBIPAKEHUII;
ONEPUPOBATh NMOHATHUAMM: ITOKA3aTEIBHOE YPABHEHHE W HEPABEHCTBO; PpEIIATh
OCHOBHBIE THUIIbI [I0OKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHUs  BBIPAXKEHUH, COJEp)KalIUX JOrapuMsl;
OIIEpUPOBATh MOHATUAMMU: JIOTAPU(PMUUECKOE YPAaBHEHNUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

HaxomuTe pemeHus nDpOCTEUIIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATHSAMM: CHCTEMA JIMHEWHBIX YPAaBHEHHMU M €€ PEIICHMUE;
UCIIOJIb30BaTh CUCTEMY JIMHEHUHBIX YPABHEHUN JUIS PELLICHUSA IPAKTUYECKUX 3a1a4.

HaxoauTp pelieHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEW panMOHaIbHBIX
YPAaBHEHUU U HEPABEHCTB.

MogenupoBaTh peanbHblE CUTyalldd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPDQKECHHUSI, YPAaBHEHHUS, HEPABEHCTBA W CHCTEMBI II0 YCJIOBHUIO 3aJa4H,
MCCJIEI0BATh IOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM alapara aareopsl.

DOyHKuMU U rpadpuku

OnepupoBaTh MNOHATUSMM:  INEpUOAUYECKass  (DYHKUUSA, IPOMEXKYTKU
MOHOTOHHOCTH (YHKUMH, TOYKH OJKCTpeMyMmMa (YHKUWH, HaAuOOJbIIee H
HauMeHbIllee 3HAuYeHHUA (QYHKIUU Ha TMPOMEXKYTKE; MHCIONb30BaTh HUX A
UCCIIeIOBaHUsl (PYHKLINHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpadUKU IMOKa3aTeIbHOU, JOrapupMUYecKor u
TPUTOHOMETPUUYECKUX (PYHKIMI; U300pakaTh UX HA KOOPAMHATHOM TIIOCKOCTU U
WCIIOJIb30BaTh JJIsl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOMN TUIOCKOCTU TPpaPUKU TUHEHHBIX YPaBHEHUHN U
UCIIOJIb30BaTh UX I PEUICHUS CUCTEMBI JINHEMHBIX YPaBHEHUM.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI HMCCIEAOBAaHUS MPOLIECCOB U
3aBUCUMOCTEHN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hauyaja MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh NOHATUSIMH: HENpepbIBHAS (QYHKLHS; TPOU3BOAHAS (DYHKIINH;
UCI0JIb30BaTh TEOMETPUUYECKUNA M (PU3UUECKUI CMBICI MPOU3BOHOM AJI pelieHus
3aaad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIHH, BEIYUCISTH POU3BOIHbIE
CYMMBbI, TPOU3BEJCHUS, YHACTHOTO (PYHKIIUH.

Hcnonb30BaTh NPOU3BOIHYIO ISl MCCIIEI0OBaHUS (PYHKIIMA HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSTH PE3yJbTaThl UCCIETOBAHUS K TOCTPOEHUIO IpauKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKACHHs HAWIIy4dllIero peleHus B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-OKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMHU: IE€PBOOOpa3Hasi M  HUHTErpajl; IOHUMATh
reOMETPUUYECKUN U PU3NYECKUI CMBICI UHTErpasa.



Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIINN; BEIYUCIIATH HHTETPa 110
dbopmyne Hrrorona—JleiOnura.

Pemmath npukiaHbIC 33149, B TOM YHCJIE COITUATBHO-D9KOHOMUYECKOTO 1
(Gu3ndecKoro xapakrepa, CpeACTBAMU MAaTEMaTHUECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (uudposBbie)
KourpoJubnbie | IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHOXecTBa pallMOHAIIbHBIX U
. https://skysmart.ru/
1 JEUCTBUTENLHBIX UHcell. PamoHaabHbIe 14 1 2 ]
https://ege.sdamgia.ru/
YpaBHEHUS U HEPaBEHCTBA
5 O®yukuuu u rpapuku. CTeneHsb ¢ 1esIbIM 5 0 1 https://skysmart.ru/
II0Ka3aTesIeM https://ege.sdamgia.ru/
3 ApudmeTnieckuii KOpeHb N—OW CTEIEHH. 18 1 5 https://skysmart.ru/
HppauyvoHainbHbIE YPAaBHEHUS U HEPABEHCTBA https://ege.sdamgia.ru/
o .
4 T OPMYIIbT TPHTOHOMETPHH 29 1 5 https://skysmart.ru/
PUTOHOMETPUYECKUEYPABHEHUS https://ege.sdamaia.ru/
5 [Tocrie10BaTeILHOCTH U POTPECCUN 5 0 1 https:/iskysmart.ruf
ea . porp https://ege.sdamgia.ru/
6 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs 3 1 0 https://skysmart.ru/
3HAHUM https://ege.sdamgia.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 8



https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (undposBbie)
KonTpoabubie | IlpakTunueckue
n/n MPOrpamMMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
https://skysmart.ru/
CreneHsb ¢ palliOHATBHBIM ITOKA3aTEICM. )
1 0 a 12 1 1 https://ege.sdamgia.ru/
okazarenbHas pyHkuus. [lokazarenpHbie https://resh.edu.ru/subject/51/
YpaBHEHHUS U HEPABEHCTBA resh.edu.ru
https://skysmart.ru/
Jlorapudmuueckas GyHKIIHUSA. ;
5 1 12 1 5 https://ege.sdamgia.ru/
OrapipMUIECKHe ypaBHEHN s 1 https://resh.edu.ru/subject/51/
HCpaBeHCTBA resh.edu.ru
https://skysmart.ru/
TpuronomeTrpuyeckre GyHKIIMH U UX )

3 T 9 1 9 https://ege.sdamgia.ru/
rpa¢uku. Tpuronomerpurieckue https://resh.edu.ru/subject/51/
HCpaBCHCTBA resh.edu.ru

https://skysmart.ru/
. https://ege.sdamgia.ru/

4 [IpousBonnas. [Ipumenenne npon3BoIHOM 24 1 1 https://resh.edu.ru/subject/51/
resh.edu.ru
https://skysmart.ru/

5 T 9 0 1 https://ege.sdamgia.ru/

HTCTpas 1 €ro MpUMCHCHI https://resh.edu.ru/subject/51/
resh.edu.ru
https://skysmart.ru/
https://ege.sdamgia.ru/

6 CucreMbl ypaBHEHHH 12 1 1 ps.ed .

https://resh.edu.ru/subject/51/
resh.edu.ru



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/

https://skysmart.ru/

https://ege.sdamgia.ru/

Hatypanbuie u nenbie uncia 6 https://resh.edu.ru/subject/51/
resh.edu.ru
https://skysmart.ru/

[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS 18 https://ege.sdamgia.ru/

3HAHMH https://resh.edu.ru/subject/51/
resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/

HOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/
n

Tema ypoka

KoanyecTBo 4acoB

Bcer | KonTpoubH
0 ble padoThbI

IIpakTHyeck
ue padboTbl

Jara
H3ydYeHH
s

dyieKTPOHHBbIE LM (POBLIE 00pa30BaTeJIbHbIE
pecypcbl

MHO0XeCTBO,
oreparu HaJ
MHO>KECTBaMH.
JuarpaMmsl
Ditnepa—Benna

Parmmmonansnabie
YHpcIa.
OOBIKHOBEHHBIE U
JeCSITUUHbIE TpOoOH,
MIPOIICHTHI,
OECKOHEUHBIC
MEPUOINUECKHIE
apobu

PanuonanbHbie
YuCa.
OOBIKHOBEHHBIE U
JeCSITHYHBIE TPOOH,
MIPOLIEHTHI,
OCCKOHEUHBIE
MEePHOINYECKHE
apobu

Apudmerndeckue
OTIepAIHH C




paloHaIbHBIMU
YHCIIaMU,
npeoOpa3oBaHus
YHCIIOBBIX
BBIPAYKECHU I

[Ipumenenue npobeit
Y TIPOLIEHTOB JIS
pelIeHus
MIPUKJIAIHBIX 33729
W3 pa3IMYHbIX
OTpaciiel 3HaHUN U
peanbHOM KU3HU

[Ipumenenue apobeit
Y TIPOLIEHTOB JIS
peleHus
MIPUKJIAHBIX 3a/1a4
W3 pa3IMYHbIX
OTpaciie 3HaHUN U
peanbHON KU3HU

https://ege.sdamgia.ru/

[Ipumenenue apobeit
Y IIPOLIEHTOB ISl
peuieHus
MPUKJIATHBIX 3a/1a4
W3 pa3IMYHbIX
OTpaciiel 3HaHUN U
peanbHON KU3HU

https://ege.sdamgia.ru/

JleicTBUTENbHBIE
qucIa.
Pammonansubie 1



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

HppaiuOHAJIbHEIC
qucia

Apudmernueckue
OTIepaLIUH C
JeHCTBUTEIILHBIMU
YHCIaMU

https://edu.skysmart.ru/

10

[TpubmmxEnnbie
BBIYMCJICHHS,
npaBuiia
OKpYTJICHUS,
MPUKHJIKA ¥ OIICHKA
pe3ynbTara
BBIYHCJICHUH

11

ToxxaecTBa u
TOXECTBEHHBIE
npeoOpa3oBaHus

12

VYpaBHeHHE, KOPEHB
ypaBHEHUS

13

Hepasencrso,
peleHue
HEpaBEHCTBA

14

Merton HHTCPBAJIOB

https://yandex.ru/video/preview/1110073026826127

7110

15

Pemenwe nenpix u
IpoOHO-
pauroOHAIBHBIX
YpaBHEHUU U
HEPABEHCTB

https://ege.sdamgia.ru/



https://edu.skysmart.ru/
https://yandex.ru/video/preview/11100730268261277110
https://yandex.ru/video/preview/11100730268261277110
https://ege.sdamgia.ru/

16

KontponbHas padota
o TeMe
"MHo}xKecTBa
palMOHAIBHBIX U
JIEHCTBUTEIIHLHBIX
YHCell.
PanmonanbHble
YpPaBHEHUS U
HEpaBeHCTB"

17

OyHKIHSI, CITOCOOBI
3a7aHus pyHKIUH.
B3anmHuo oGpaTHbie

byHKIIUN

18

I'paduk pynkuuu.
OOGnactb
OIIpeeNICHUs U
MHO>KECTBO
3HaYeHUN QYHKINHU.
Hynu ¢pynxuum.
[IpomexyTku
3HAKOIIOCTOSIHCTBA

https://resh.edu.ru/subject/51/

19

YETHbIE U HEUETHDIE
byHKIIUU

20

CTerneHs ¢ 1eabIM
MoKa3aTeJIEM.
CrangaprtHas ¢popma
3aMMCcH
JNEUCTBUTEIILHOIO
yHcia



https://resh.edu.ru/subject/51/

21

Hcnonns3oBanne
noaxo et Gopmsl
3aMucu
JIEHCTBUTEIIHLHBIX
YUCEJ JJISl peIeHUs
MPAKTHYECKHUX 3a/1a4
Y TIPEACTABIICHHS
JaHHBIX

22

Crenennast pyHKIUS
C HaTypaJIbHBIM H
EJTBIM TIOKa3aTeIeM.
E€ cBoiicTBa

rpadux

https://edu.skysmart.ru/

23

Apudpmernueckuii
KOpEHb HaTypaJIbHOU
CTETIEHU

24

Apudpmernueckuii
KOPEHb HATypalbHOU
CTETEeHU

25

CaoiicTBa
apu(pMeTHYECKOTO
KOpPHS HaTypaJbHOU
CTETeH!

26

CaoiicTBa
apu(pMeTHYECKOTO
KOpPHS HaTypaJbHOU
CTENEeHN

27

CaoiicTBa
apu(pMETHIECKOTO

https://ege.sdamgia.ru/



https://edu.skysmart.ru/
https://ege.sdamgia.ru/

KOpHSI HaTypajibHOU
CTEIIEHU

28

JHeiicTBus ¢
apuMeTnIecKuMu
KOPHSIMU N—OM
CTEIeHU

29

JHeicTBus ¢
apu(pMeTHIeCKIMH
KOpHSIMHM N—OU
CTEIeHU

30

JHeicTBus ¢
apumeTnyecKkuMu
KOpHSIMHU N—OM
CTETNIEHU

31

JHecTBus ¢
apu(pMeTHIeCKUMHU
KOpHSIMU N—OU
CTEIIEHU

32

JHeicTBus ¢
apu(pMeTHIECKUMHU
KOpHSIMHU N—OU
CTENIEHU

https://resh.edu.ru/subject/51/

33

Pemenne
HUPPALMOHAIIBHBIX
YpaBHEHUH U
HEPaBEHCTB

34

Pemenue
HppalMOHAIIbHBIX

https://edu.skysmart.ru/



https://resh.edu.ru/subject/51/
https://edu.skysmart.ru/

YpaBHEHUU U
HEPaBEHCTB

35

Pewenne
HppaIMOHATIBHBIX
YpaBHEHUU U
HEPaBEHCTB

36

Pemenue
HMppalUOHAIbHBIX
YpPaBHEHUU U
HEPaBEHCTB

37

Pemenne
UPPaLMOHAIBHBIX
ypaBHEHUH U
HEPaBEHCTB

https://ege.sdamgia.ru/

38

CgoiicTBa 1 rpadux
KOpHs N-0if cTeneHn

39

CsoiicTBa u rpauk
KOpHsI N-0 CTENEHU

40

KonTtponbHas pabora
10 TEME
"ApudpmeTrnueckuit
KOpEHb N—0H
CTEIEHH.
Hppanmonanbusie
YpaBHEHUS U
HepaBeHCTBa"

41

Cunyc, KOCUHYC U
TaHT'CHC YHUCJIIOBOT'O
aprymeHra



https://ege.sdamgia.ru/

42

Cunyc, KOCUHYC U
TaHT'€HC YHCIIOBOTO
aprymeHra

43

ApKcuHyc,
ApPKKOCHUHYC U
apKTaHT€HC
YHCIJIOBOTO
aprymeHra

https://edu.skysmart.ru/

44

Apkcunyc,
apKKOCUHYC U
apKTaHT'€HC
YHCIIOBOTO
apryMeHra

45

Tpuronomerpuyecka
sl OKPYXKHOCTb,
OIIpeJIeIICHUE
TPUTOHOMETPUUECKH
X QYyHKIMHA
YHCIIOBOTO
apryMeHTa

46

Tpuronomerpuyecka
sl OKPYXKHOCTb,
OIIpEIEIIEHUE
TPUTOHOMETPUYECKH
X QYyHKIHHA
YHCIIOBOTO
apryMeHTa

https://eqe.sdamgia.ru/



https://edu.skysmart.ru/
https://ege.sdamgia.ru/

47

OcCHOBHEBIE
TPUTOHOMETPUYECCKHU
e hopMyIbl

48

OcCHOBHEBIE
TPUTOHOMETPUYCCKH
e hopMyIbl

49

OCHOBHEBIE
TPUTOHOMETPUYECKHU

e popmyms

50

OCHOBHEBIE
TPUTOHOMETPHUYECKH

e popmyms

51

[TpeobOpaszoBanue
TPUTOHOMETPHUECKU
X BBIPAKECHUU

52

ITpeoOpaszoBanue
TPUTOHOMETPUYECKH
X BBIPQKEHUU

53

ITpeoOpa3oBanue
TPUTOHOMETPUYECKH
X BBIPAKECHUU

https://ege.sdamgia.ru/

54

IIpeoOpaszoBanue
TPUTOHOMETPUYECKH
X BBIP@KEHUU

55

IIpeoOpazoBanue
TPUTOHOMETPUYECKHU
X BBIpaKEHUU



https://ege.sdamgia.ru/

56

Pewenne
TPUTOHOMETPUYECKH
X YpaBHEHHI

S7

Pewenne
TPUTOHOMETPUUECKHU
X YpaBHEHHI

https://edu.skysmart.ru/

58

Pemenue
TPUTOHOMETPUYECKHU
X YpaBHEHHI

59

Pemenue
TPUTOHOMETPUYECKHU
X YpaBHEHHI

60

Pemenue
TPUTOHOMETPUUYECKHU
X YpaBHEHHI

https://ege.sdamgia.ru/

61

Pemenue
TPUTOHOMETPUYECKHU
X YpaBHEHUHU

62

KonrtponsHas pabora
1o TeMe "PopMyIIbl
TPUTOHOMETPHH.
Tpuronomerpuuecku
€ ypaBHEeHH"

63

ITocnemoBaTeabHOCT
H, CIOCOOBI 3amaHus
MOCJIEIOBATEILHOCTE
. MOHOTOHHEBIE

MOCJIEIOBATEILHOCTH



https://edu.skysmart.ru/
https://ege.sdamgia.ru/

64

Apudmernueckas u
reoMeTpuUecKas
MIPOTPECCHUH.
Hcnonb3oBanue
MIPOTPECCUU ISt
pelIeHHsT peaTbHbBIX
3aj1a4 MPUKIIATHOTO
Xapakrepa

65

beckoneuno
yOBIBaroIas
reoMeTpuyecKas
nporpeccusi. Cymma
OCCKOHEYHO
yOBIBaroIIei
r€OMETPUYECKOI
MPOrPeCcCUu

https://edu.skysmart.ru/

66

dopmya CI0KHBIX
MIPOLIEHTOB

67

O0o00611IEHNE,
crCcTeMaTH3anus
3HaHUH 3a KypC
anreOpbl M Haval
MaTeMaTH4eCcKOro
anamm3a 10 kmacca

68

HUrorosas
KOHTpOJIbHAas paboTa

OBIIEE KOJIMYECTBO
YACOB IIO0
I[TPOIT'PAMME

68



https://edu.skysmart.ru/

11 KJIACC

Ne
n/
n

Tema ypoka

Koaun4yecTBO 4acosB

Bce
ro

KoHuTtpoJsb
HbIE
padoThI

IIpakTuye
CKHe
padoThI

Jara
usyue
HUS

JeKTpoHHbIEe HM(POBbIE 00pa3oBaTeJIbHbIE
pecypcsl

CreneHsb ¢
panoHaIbHBIM
IOKa3aTejIEM

CBoiicTBa CTEIIEHU

https://resh.edu.ru/subject/51/

[IpeoOpaszoBanue
BBIPYKECHU,

COJIEp KaIINX

parMoHa bHBIC CTETICHU

ITpeoOpa3zoBanue
BBIPAKECHMUI,
COJIEpIKaIINX
paloHaIbHbIE CTENIEHU

ITpeoOpa3zoBanue
BBIPAKCHMUI,
COZIepKALINX
palyoHaIbHbIE CTENIEHU

https://ege.sdamgia.ru/

Iloka3zarenbHbIE
YpaBHEHUS U
HEpPaBEHCTBA

Iloka3zarenbHbIE
YpaBHEHUSA U
HEpPaBEHCTBA



https://resh.edu.ru/subject/51/
https://ege.sdamgia.ru/

IToka3zaTenbHbIe
yYpaBHEHUS U
HEpaBEHCTBA

IToka3zaTenbHbIe
ypaBHEHUS U
HEpaBEHCTBA

https://eqe.sdamgia.ru/

10

[TokazaTenbHbie
YpaBHEHUS U
HEPaBEHCTBA

11

Tloka3arenbHas
¢byHKIMS, €€ CBOWCTBA U

rpadux

https://resh.edu.ru/subject/51/

12

KonTponbhas padota no
teme "CreneHb ¢
palroHaIbHBIM
IMOKAa3aTelIeM.
IToxazarennHas
GyHKIMS.
Iloka3zaTennHBIC
ypaBHEHUS U
HEpaBeHCTBA"

13

Jlorapudm uncna

14

Hecstuunbie u
HaTypaJbHbIE
sorapupmbl

15

IIpeoOpa3zoBanue
BBIPAKCHMUIA,
coJiepKaImx jJorapupmMbl

https://edu.skysmart.ru/



https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://edu.skysmart.ru/

16

[IpeobpazoBanue
BBIPAYKCHU,
CoJIep>KalIuX JIorapru(mbl

17

[IpeobpazoBanue
BBIPAKCHMUI,
CoJIep>KalIuX JIOTapru(pMbl

18

[IpeobpazoBanue
BBIPAKCHMUI,
COZepPIKALIHX JIOTapUPMBI

https://ege.sdamgia.ru/

19

Jlorapudmmaeckue
ypaBHCHHS U
HEpaBEHCTBA

20

Jlorapudmmaeckue
ypaBHEHUS U
HEpaBEHCTBA

21

Jlorapudgmuyeckue
ypaBHEHHMS U
HEPaBEHCTBA

https://ege.sdamgia.ru/

22

Jlorapudmuyeckue
yYpaBHEHHUS U
HEpaBEHCTBA

23

Jlorapudmuueckas
¢byHKIMS, €€ CBONCTBA U

rpaduk

24

Jlorapudmuueckas
¢byHKIMS, €€ CBONCTBA U

rpaduk



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

25

Tpuronomerpuveckue
(GyHKIINU, UX CBOMCTBA U
rpadguku

26

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpadguku

https://edu.skysmart.ru/

27

Tpuronomerpuueckue
(GbyHKINHU, UX CBOMCTBA U
rpaduKu

28

Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduKu

29

IIpumepsl
TPUTOHOMETPUYECKUX
HEPABEHCTB

30

ITpumepsl
TPUTOHOMETPUYECKUX
HEPaBEHCTB

31

ITpumepsl
TPUTOHOMETPUYECKUX
HEPaBEHCTB

https://ege.sdamgia.ru/

32

IIpumepsl
TPUTOHOMETPUYECKUX
HEPABEHCTB

33

KonrtponsHas pabora no
teme "Jlorapupmuyeckas

byHKIIHS.
Jlorapudpmuueckue



https://edu.skysmart.ru/
https://ege.sdamgia.ru/

yYpaBHEHUS U
HepaBeHCTBA. Tpuronome
Tpuueckue PyHKINH U UX
rpaduxu. TpuroHomeTpuy
€CKHe HEepaBeHCTBA"

34 HenpepoiBable pyHKINT

35 Meroa HHTEPBATIOB IS
pELIEHNs HEPABEHCTB

36 Meton HErTepBaoB s https://ege.sdamgia.ru/
pELIEHNs HEPABEHCTB

37 [TpousBoaHas GyHKIIUH

38 TpomsBoHas GyHKi https://www.youtube.com/plavlist?list=PLthmJuN1mTA v

[3eLT8jMTEeJOYDIh-z

I'eomerpuyeckuii u

39 (u3HYECKUN CMBICIT
MIPOU3BOHOMN
I'eomerpruecknii u

40 (bUBUYECKUN CMBICIT
MIPOU3BOHOMN

41 Hpomseozsbie . https://edu.skysmart.ru/
3JIEMEHTAPHBIX (PYHKLIUH

42 [IpousBoaHsbIe
AJIEMEHTapHbBIX QYHKIUH
[Ipon3BoaHast CyMMBI,

43 MIPOU3BEICHHUS, YaCTHOTO

byHKIUH



https://ege.sdamgia.ru/
https://www.youtube.com/playlist?list=PLGtfmJuN1mTA_vI3eLT8jMTEeJ0YDIh-z
https://www.youtube.com/playlist?list=PLGtfmJuN1mTA_vI3eLT8jMTEeJ0YDIh-z
https://edu.skysmart.ru/

44

[IpousBoHast CyMMBI,
MIPOU3BE/ICHNUS, YACTHOTO

byHKIMHA

https://resh.edu.ru/subject/51/

45

[IpousBoHasE CyMMBI,
MIPOU3BEICHUSI, YACTHOTO

byHKIMHA

46

IIpumeHenue
MPOU3BOJHOM K
WCCIICIOBAaHHIO (DYHKITHIA
Ha MOHOTOHHOCTb U
JKCTPEMYMBI

47

IIpumeHenue
MPOU3BOJHOM K
UCCIIEIOBAaHUIO (PYHKITHI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

https://ege.sdamgia.ru/

48

[IpumeHeHue
MPOU3BOIHOM K
UCCIIEIOBAaHUIO (DYHKITHI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

49

IIpumeHeHue
MPOU3BOIHOM K
UCCIIETOBAaHUIO (PYHKIIHI
Ha MOHOTOHHOCTb U
JKCTPEMYMBI

50

Haxoxnenue
HanOOJIBIIIETO U



https://resh.edu.ru/subject/51/
https://ege.sdamgia.ru/

HaMMEHBIIETO 3HAUYCHHS
(GbyHKINN Ha OTpe3Ke

51

Haxoxnenue
HauOOJIBIIIETO U
HaMMEHBIIIETO 3HAYCHUS
(GhyHKIIMH Ha OTpe3Ke

52

Haxoxnenue
HanOOJIBIIETO U
HaVMEHBIIETO 3HAYEHUS
GyHKIIUU Ha OTpe3Ke

53

Haxoxnenue
HauOOJIBIIETO U
HalMEHBIIIETO 3HAYCHMS
(GyHKIIMU Ha OTpe3Ke

54

Haxoxnenne
HanOOJIBIIETO U
HaMMEHBIIIETO 3HAUCHHS
(GyHKINU Ha OTpe3Ke

55

Haxoxnenne
HanOOIBIIETO U
HalMEHBIIIETO 3HAYCHMS
(GyHKIIUU Ha OTpe3Ke

56

[IpumeHenne
MPOU3BOIHOMN ISt
HaXO0XJICHUS
HAWJIY4YUIErO PELICHUS B
MPUKIAAHBIX 3a7a4ax,
JUISL ONIpeAesIeHUS
CKOpOCTH Tpo1ecca,

https://resh.edu.ru/subject/51/



https://resh.edu.ru/subject/51/

3aaHHoOTO (POpMYIIOit
WK TpaduKoM

57

KontposbHas padota mo
teme "IIpousBoHast.
IIpumeHeHue
MIPOU3BOTHOMN"

58

[lepBoobOpaznas.
Tabnuira nepBooOpa3HbIX

59

[lepBoobOpaznas.
Tabnuira nepBooOpa3HbIX

60

HnTerpan,
F€OMETPUUYECKHUI U
(bu3nuecKuit CMbICI
HMHTETpalia

61

WHrerpai,
TEOMETPUYECKUN U
¢bu3nveckuit CMbICI
HHTErpala

https://resh.edu.ru/subject/51/

62

WHrerpai,
TEOMETPUYECKUN U
¢bu3nvecKkuit CMbICI
MHTErpana

63

Brruncnenune nnrerpana
o ¢hopmyre
Hrrotona—/JleiiOnmia

https://edu.skysmart.ru/

64

Brruncnenmne unrerpana
o ¢hopmyIe
Herorona—Jleitbaumna



https://resh.edu.ru/subject/51/
https://edu.skysmart.ru/

65

Brruncienue naTerpana
o dhopmyse
Herorona—Jleiibauna

66

Beruncinenue nHTErpaia
o gpopmyne
Herorona—JleitOaumna

https://eqe.sdamgia.ru/

67

CucreMsl JIMHENHBIX
ypaBHEHUH

68

CucreMsl JIMHENHBIX
ypaBHEHUH

69

Pemenue npuknaaHbIx
3a/1a4 ¢ IOMOLIbIO
CUCTEMBI JINHEHHBIX
ypaBHEHUH

https://ege.sdamgia.ru/

70

Pemenne npukitagapix
3a/1a4 C IIOMOIIBIO
CUCTEMBI JINHEWHBIX
ypaBHEHUH

71

Cucremsl u
COBOKYITHOCTH LIENBIX,
paloHaIbHbIX,
UPpaLMOHAIBHBIX,
II0Ka3aTeNbHbIX,
JorapuPpMUUECKUX
YPaBHEHUI U HEPABEHCTB

72

CucreMsl 1
COBOKYITHOCTH LIEJIbIX,
palMOHANbHBIX,
HMPpAIMOHATIbHBIX,



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

MOKa3aTeIbHbIX,
Jorapu(pMUIECKUX
YpaBHEHUI U HEPABEHCTB

73

Cucremsl u
COBOKYITHOCTH LIEJIBIX,
palOHAIbHBIX,
UppaLMOHATIbHBIX,
IIOKA3aTEeNIbHBIX,
JorapupMUUECKUX
YPAaBHEHUH U HEPABEHCTB

74

Cucremsl u
COBOKYITHOCTH IIEJIbIX,
palMOHAIbHBIX,
HUPpAIMOHATIbHBIX,
IMOKAa3aTeJIbHEIX,
JorapupMUIecKux
yYpaBHEHUH U HEPABEHCTB

75

Hcnonb3oBanue
rpadukoB QyHKIUN 11
pelIeHNs] ypaBHEHUN U
CUCTEM

76

Hcnons3oBanne
rpadukoB QyHKIUN IS
pelIeHns] ypaBHEHUH U
CUCTEM

77

IIpuMeHeHne ypaBHEHUH,
CUCTEM U HEPABEHCTB K
PELIECHUIO
MaTeMaTHYECKUX 3a7a4d U




3a/1a4 U3 pazIuYHbIX
obJacTelt HAayKu U
peanbHOU KU3HU

78

KontposnsHas pabora no
teme "MHTerpan u ero
npuMeHeHus. Cucremsl
ypaBHeHUI"

79

Harypasnbnble u niensie
YyHuClla B 3a7a4ax u3
peanbHON KU3HU

80

HarypanbHble u niensie
YHUCIIa B 337a4ax U3
peanbHOM KU3HU

81

HarypanbHble u niensie
YHuCIIa B 3a7a4ax 13
peanbHON KU3HU

82

HpI/I3HaKI/I JACIINMOCTHU
TOEJIbIX YUCECT

83

[IpusHaku neaumMocTu
MEIBIX YHCE

84

[Ipu3naku nenumoctu
LIEJIBIX YHUCEI

85

[ToBTOpEHME,
0000111EHNE,

CHCTeMaTHu3allus 3HaHUA.

YpaBHeHust

https://resh.edu.ru/subject/51/

86

[ToBTOpEHME,
000011IEHNE,



https://resh.edu.ru/subject/51/

cucreMarusanua 3HAHWM.

VYpaBHeHust

87

[ToBTOpEHME,
0000111EHNE,

cucreMarusanua 3HAHWM.

YpaBHeHust

88

[ToBTOpEHME,
000011IEHNE,

cucTeMaTH3alusg 3HAHUH.

YpaBHeHus

89

[ToBTOpEHME,
000011IeHHE,

CHUCTEMAaTHU3al i 3HAHUH.

YpaBHeHust

https://ege.sdamgia.ru/

90

[ToBTOpEHME,
000011IEHHE,

CHCTeMaTHu3allus 3HaHU.

YpaBHeHus

91

[ToBTOpEHME,
0000111EHNE,

CHCTeMaTHu3allus 3HaHUA.

HepasencrBa

92

[ToBTOpEHME,
0000111EHNE,

CHCTeMaTHu3allus 3HaHUA.

Hepasencrsa

93

[ToBTOpEHME,
000011IEHNE,



https://ege.sdamgia.ru/

cucreMarusanua 3HAHWM.

HepasencrBa

94

[ToBTOpEHME,
0000111EHNE,

cucreMarusanua 3HAHWM.

Hepapencrtpa

95

[ToBTOpEHME,
000011IEHNE,

cucTeMaTH3alusg 3HAHUH.

Cucremsl ypaBHeHUH

https://edu.skysmart.ru/

96

[ToBTOpEHME,
000011IeHHE,

CHUCTEMAaTHU3al i 3HAHUH.

Cucremsbl ypaBHEHUI

97

[ToBTOpEHME,
000011IEHHE,

CHCTeMaTHu3allus 3HaHU.

DOyHKIUU

98

[ToBTOpEHME,
0000111EHNE,

CHCTeMaTHu3allus 3HaHUA.

OyHKIUU

99

HrtoroBas KOHTpOJIbHAS
pabora

10

HToroBast KOHTpONIbHAS
paborta

10

O0001meHue,
cUCTeEMAaTH3alus 3HaHUN

https://eqe.sdamgia.ru/



https://edu.skysmart.ru/
https://ege.sdamgia.ru/

3a Kypc ajareOpbl 1 Havas
MATEMATHYECKOTO
agaymza 10-11 ximaccos

O0o00O1enHue,
cucCTeMaTHU3alusd 3HaAaHUU

10
5 3a Kypc aJireOpsl 1 Havyail 1
MaTEMaTHIECKOr'O
aganusa 10-11 kmaccos
OBILIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME 102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

Anrebpa 1 Hauasia MaTematudeckoro ananuza 10-11.Anumos 1. A.

[Tpocsemenue 2023

METOINYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA
Anrebpa u Hauajga MaTeMaTUYECKOro aHaiu3a. JugakTuueckue MaTepuaibl.

[[Ta6yaua M.U, TkaueBa M.B. IIpocsemienune 2023

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
NHTEPHET

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

resh.edu.ru







MUWHUCTEPCTBO MPOCBEIMIEHUSA POCCUIICKON ®EJIEPAIIIN
Munucreperso oopasosanusi KasmauHrpaackoi odiacTu
IIpaBauHCKUI MYHHMUMIIAJIbHBIA OKPYT

Cpennsisi mkoJia n. JlomHoBo

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PykoBogurens MO 3aMm. qupekropa o YBP  JlupekTop mkomsl
NBanosa M.B. I'puropsesa O.b Tenstauk ILA.
[Tpukas Nel ot «30» [IpoTtokon Ne 1 ot «30» [puxa3z Ne 217
08.2024r. 08.2024 r. ot 30. 08.2024 r.
PABOYAS ITPOI'PAMMA

(ID1365886)

Y4eOHOro npeamMera «AJjredpa u Ha4YaJIa MATEMAaTUYeCKOr0 aHaau3a. ba3oBblii
YPOBEHb»

s ooygarommxest 10-11 kmacca

n.Jlomuoso 2024





MNOSICHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa U Havyajla MaTEMaTHIECKOTO
aHanm3a» 0a30BOro ypoBHS i oOydaromuxcs 10 —11 kmaccoB paspaboTaHa Ha
ocHoBe DenepaabHOro roCyapCTBEHHOT0 00Pa30BaTEILHOTO CTaHAapTa CPETHETO
oOmero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
MPEABSBISIEMBIX K MAaTEeMaTHYECKOMY OOpa30BaHUIO, U TPAJULUNA POCCHICKOrO
oOpa3oBanus. Peanmuzanus mporpamMmbl 00eCNEUMBAET OBJAJACHUE KIIOUEBBIMH
KOMITETEHIIUSIMH, COCTaBIISIONIMMHU OCHOBY [IJISi CAMOPa3BHUTHSI U HEMPEPHIBHOTO
o0pa3oBaHusl, IEJIOCTHOCTh OOUIEKYJIbTYPHOTO, JIMYHOCTHOTO M MO3HABATEILHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHNXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hauana MaTeMaTHYECKOrO0 aHAIM3a» SIBISACTCS OJHHUM U3
Han0oJiee 3HaYMMBbIX B IPOrpaMMe CTapIlIel IIKOJIbI, IOCKOJIbKY, C OJTHOH CTOPOHBI,
OH 00€CleYnBaeT MHCTPYMEHTAIBbHYIO 0a3y Uil M3Y4eHHUsI BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (GOPMUPYET JIOTHYECKOE U aOCTPAKTHOE
MBIIIJIEHUE YYalluxcs Ha YpPOBHE, HEOOXOJUMOM [IJIi OCBOCHHS KypCOB
MH(pOpPMaTHKH, 0011IECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B paMkax gaHHOro Kypca
yyaluMecs OBJaJECBAlOT YHHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOM HAayKH, KOTOpas
bopMyIUpPYET CBOU JOCTHKEHUS B MaTEeMaTHIECKOH (hopme.

Kypc anreOpbl 1 Havyanm MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBa€T OCHOBY IS
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (U3UKH, XUMUHU, OWOJOTHH, TOHWMAHUS
OCHOBHBIX TEHJICHIIMMA OSKOHOMUKH ¥ OOIIECTBEHHOW JKU3HHU, TO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJb30BaTh WX B MOBCEIHEBHON KU3HU. B TOXXe BpeMs OBIIaJieHUE
a0CTpaKTHBIMM U JIOTUYECKH CTPOTUMHU MATEMATHYECKUMU KOHCTPYKIUSIMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTh
YTBEPXKACHUS, UCII0JIb30BaTh 0000IIEHNE U KOHKPETH3AINI0, a0CTparupoBaHue U
aHaJoruio, GopMHUpPYyeT KPeaTUBHOE U KPUTUUECKOE MbIJIeHHe. B Xo1e uzydeHus
anreOpsl W HayaJl MaTeMAaTHMYECKOro aHaliu3a B CTaplled IIKOJIe ydalluecs
MOJY4YalOT HOBBIM OMNBIT pPEUIEHUS NPUKIATHBIX 33/1ad, CaMOCTOSTEIbHOTO
MOCTPOCHUSI MATEMAaTUUYECKUX MOJICNICd peallbHbIX CUTyalluid U HHTEPHpPETALINN
MOJIYYEHHBIX  PCIICHHWM, 3HAKOMATCA €  NpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEpPHOCTE B TpHUpOAE, HAyKe HU B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMH.

Kypc obGnamaer 3HAUYMTENHHBIM BOCHUTATEIBHBIM MOTEHITUATIOM, KOTOPBIN
peann3yeTcsi Kak 4epe3 y4eOHbIl MaTepuai, crocoOCTBYIOMIMM (OPMUPOBAHHUIO
HAyYHOTO MHUPOBO33PEHUS, TaK M 4yepe3 creuuuky ydeOHOH NesaTenbHOCTH,





TpeOyrolen CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAllM BHUMAHHUs U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YJIbTAaT.

B ocHoBe MeToauku 0OydeHHs anredpe U Hayaaam MaTeMaTHYECKOTO aHaln3a
JICKUT IEATEITbHOCTHBIA TPUHIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hayalla MaTeMaTUYECKOT0 aHAJIN3a» BKIIOYAET
CHEAYIOIIUE COAEPKATEIBHO-METOIUYECKUE JTMHUM: «HUClla U BBIYUCICHUS,
«DyHKIUYU U TpapuKny, «YpaBHEHUS U HEpaBeHCTBa», «Hauana maremaruyeckoro
aHanu3a», « MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COEPKATEIBHO-METOAUYECKHE
JUHUU M3y4alOTCsl Ha MPOTSHKEHUW JIBYX JeT OOydeHHs B CTaplleld IIKoJe,
€CTECTBEHHO JIOMOIHSASA APYT Apyra U MOCTENEHHO HACHIIAsICh HOBBIMU TEMAMHU U
paznenaMu. JIaHHBINA KypcC SBIISIETCS WHTETPATHUBHBIM, MOCKOJIbKY OOBEIUHSET B
cede coaepKaHUE HECKOJbKMX MaTeMaTH4YeCKUMX JUCHUIUIMH:  anreopa,
TPUTOHOMETPHSI, MATEMATUYECKUI aHAIU3, TEOpHUsI MHOKeCTB U 1p. [Io Mepe Toro
KaK ydJalllhecs OBJIa/IeBAalOT BCE OoJjiee MHUPOKUM MAaTEeMaTHUYECKUM almaparoM, y
HUX TIOCJIEN0BATENbHO (OPMHUPYETCS U COBEPLIEHCTBYETCS YMEHHUE CTPOUTH
MAaTEMaTUYECKYIO MOJENb PEAIBHOW CUTYallu!, IPUMEHSTh 3HAHUS, ITOJyYCHHBIC B
Kypce «AnreOpa M HayaJia MaTEMaTUYECKOrO aHaluu3a», Uil PEHICHUs
CaMOCTOATENIbHO  C(OPMYJIMPOBAHHOM MaTEMaTUYECKOM 3aJadyd, a 3aTeM
UHTEPIIPETUPOBATD ITOJIYYEHHBIN PE3YIIbTaT.

ConepxarenpbHo-MeTOAUMYECKasl JINHUAS «Hucna M BBIUMCIEHUS) 3aBEPIIACT
(opMHpOBaHKE HABBIKOB UCIOJIb30BaHUS JEUCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HayaTo B OCHOBHOM Iikoyie. B crapmieil mkojie oco00oe BHUMAHUE YACISIETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s
UCIIOJb30BAaHUE PAa3IMYHBIX (OPM 3amucu JIEHCTBUTEIBHOIO YHUCHA, YMEHHUE
pPallMOHAJIBHO BBINOJIHATh JEUCTBUSI C HUMH, J€JIaThb MPUKUAKY, OLICHHBATH
pesynbrar. OOyuarolmuecs: MOMy4YaroT HaBbIKM NPUOMMKEHHBIX BBIUYHUCIECHUH,
BBITIOJTHEHUS JICMCTBUM C 4YHCIaMH, 3alMCaHHBIMM B CTaHAapTHOU ¢dopme,
UCIIOJIb30BaHU MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUN.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANM3YETCSd Ha IPOTSHKEHUU BCErO
oOydyeHHs B CTaplied NIKOJIEe, IMOCKOJbKY B KaXXJOM paslieiie IporpaMmbl
IPEeIyCMOTPEHO pEILIEHUE COOTBETCTBYIOMIMX 3afad. OOyuaromiuecs OBJaIeBaIOT
pPa3IMYHBIMA METOJAMHU PELICHHS LEJbIX, PAMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKAa3aTeIbHbIX, JIOTAPUPMHUUECKUX W  TPUTOHOMETPUUYECKUX  YpaBHEHUII,
HEPABEHCTB U UX cucTeM. [1osrydeHHbIe yMEHNs UCTIOJIB3YIOTCS IIPU UCCIIEN0BAHNN
(GYyHKUMNA C TOMOIIBIO MPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3aJa4 M 3a]ad Ha
HaXOXXJEHUE HauOONIBIIMX W HaUMEHBIIMX 3HauYeHUH QyHkuuu. JlaHHas
coliep)KaTeNbHas JIMHUS BKJIIOYaeT B ce0d Takke (QOpMHUPOBAHUE YMEHHI
BBITIOJHATh pacdy€rsl Mo (opMmynaM, MpeoOpa3oBaHUs LEJbIX, PalMOHATIBHBIX,
MpPalMOHAIbHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, & TAKXKE BBIPAKECHUU,





coJiep)Kalux cTerneHn u jorapudmel. brarogaps m3ydeHuio anredpandeckoro
MaTrepualia IpOUCXOAUT JalbHEMIIee pa3BUTHE aITOPUTMUYECKOTO H a0CTPAKTHOTO
MBILUIEHUS y4daluxcs, (OpMHUPYIOTCSI HaBBIKM JE€IYyKTHBHBIX pacCyKIEHUM,
paboThl C CHUMBOJBHBIMU (hOpMaMHy, TPEIACTABICHUS 3aKOHOMEPHOCTEW U
3aBHCHMOCTEH B BHJIE PABEHCTB U HEPABEHCTB. Ajredpa mpeanaraet 3¢p¢GeKTUBHbIC
MHCTPYMEHTBl ISl PEIICHUs TNPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3ZMOYKHOCTH KakK sI3bIKa HAYKH.

ConepxarenpHo-MeToqMYeckass JUHUS «DyHKIUU U rpaduKuw» TECHO
HEPEIJIETACTCS ¢ JPYTUMHU JIMHUSIMU Kypca, TOCKOJIbBKY B KAKOM-TO CMBICIIE 3a7aET
MIOCJIEIOBATEIBbHOCTD U3yUEHUsI MaTepraa. M3ydeHue cTeneHHoM, MoKa3aTelIbHOM,
Jorapu(pMUYECKO M TPUTOHOMETPUYECKUX (PYHKIMH, UX CBOMCTB M TpadUKOB,
UCIOJb30BaHue (QYHKUUHN Ui pelIeHUs 3a7ad U3 JAPYTruX YYEOHBIX NMPEAMETOB U
peaIbHOM U3HU TECHO CBA3aHO KaK C MaTEeMaTHMUECKUM aHalM30M, Tak U C
pelIeHneM ypaBHEHUI U HepaBeHCTB. Ilpu »3ToM 00jbIIOE BHUMAaHUE YIEISAETCS
(dbopMUPOBaHNIO YMEHHSI BEIPAXKATh POPMYTIaMH 3aBUCUMOCTH MEKY Pa3TMUHBIMU
BEJIMYMHAMH, WCCJIENOBaTh TMONydYeHHbIE (YHKIUH, CTPOUTh HX TpapuKu.
Matepuan 3Toii coJiepkaTeabHOM JINHUU HAllEJIeH Ha pa3BUTHE YMEHUN U HaBBIKOB,
MO3BOJISAIOIIMX BbIpaXKaTh 3aBUCUMOCTU MEXKIY BEJIMYMHAMH B Pa3IUyHOU dopMe:
aHAJIUTHYECKOW, Tpaduueckoil u cioBecHol. Ero wusydenume crnocoOCTByeT
Pa3BUTUIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOILIEHUIO U
KOHKPETHU3aI[1H, UCIIOJIb30BAHUIO aHAJIOTHl.

ConepxarenpHas nuHUs «Hauana maTeMaTHMyecKOTO aHaiM3a» MO3BOJISET
CYLIECTBEHHO PACHIMPUTh KPYT Kak MaTeMaTHMYeCKUX, TaK U MPUKIATHBIX 3a]ad,
JOCTYMHBIX 00YYarOMIMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh UCCIIEIOBATh U
CTpOUTH rpaduku QYyHKIUH, OIPEAEIATH UX HAUOOIbIIINE U HANMEHBIITNE 3HAYEHUS,
BBIUMCIIATH TUIOMand Guryp u oObEMBI TN, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHast copepxkaTeiibHasi JHMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH
INOCTPOEHUSI MaTeMaTUYECKUX MOJIEele peaJbHbIX CUTyalluid, HaxXOXKICHUS
HAWJIYYIIero pelieHus] B NPUKIAIHbIX, B TOM YHUCJE COLIMATIbHO-IPKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBAaMM MAaTE€MAaTHYECKOr0 aHajih3a CHOCOOCTBYET
Pa3BUTHIO A0CTPAKTHOrO, (POPMaJbHO-JIOTHYECKOTO M KPEaTUBHOTO MBIIIJICHUS,
(opMUPOBaHKIO YMEHHI pacro3HaBaTh MPOSBIICHUS 3aKOHOB MAaTEMaTUKH B HayKe,
TEXHUKE U HUcKyccTBe. OOydarommuecs Y3HAIOT O BBIJAIOLIUXCA Pe3yibTaTax,
MOJTyYEHHBIX B XO/I€ Pa3BUTHUSI MATEMATUKH KaK HAyKH, U MX aBTOpax.

CopepxxarenpHO-MeTOIMYecKas JIMHUSA «MHOXeCTBa U JIOTUKa» B OCHOBHOM
MOCBSIIEHAa  JJEMEHTaM TEOpPUHM  MHOXKECTB.  TeOpeTHKO-MHOKECTBEHHBIE
IPEICTaBICHNS IPOHU3BIBAIOT BECh KYpPC LIKOJIBHONM MAaT€MaTUKU M IMPEAararoT
Haubosiee YHUBEPCAIbHBIN SA3bIK, OOBEIUHSIIONINMN BCE pa3lenbl MaTEMaTUKU U €€
MPWIOKEHUH, OHU CBS3BIBAIOT Pa3Hble MAaTEMaTHUYECKHUE JUCLMILIUHBI B €IUHOE





uenoe. [1o3ToMy Ba)XHO aTh BO3MOXHOCTh IIKOJBHUKY HMOHUMAaThb TEOPETUKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOM MATEeMaTUKH W HCHOJb30BaTh €ro s
BBIPAYKEHUS CBOUX MBICIICH.

B kypce «Anrebpa um Hayajga MaTEMaTHYECKOTO aHajIu3a» MPUCYTCTBYIOT
TAaKK€ OCHOBbl ~MAaTE€MaTHUYECKOrO0  MOJCIHUPOBAHUS, KOTOpbHIE IPU3BAHBI
chopMHUPOBATH HABBIKU MOCTPOCHUS MOJIEICH pealbHBIX CUTYAIlHil, HCCIEA0BAHNUS
ATUX MOJEJIEW ¢ MOMOLIBIO amnmaparta aareOpbl U MaTEMaTUYECKOrO aHaiHu3a U
UHTEPIPETALMU OJIYYCHHBIX pe3yJIbTaToOB. Takue 3aaHus BIUICTCHBI B KaXK/IbIH 13
pa3IesoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall Kypca IMIMPOKO UCTIONb3YETCs s
penieHusl TpUKIaAHbIX 3amad. [Ipu pelieHnn peadbHBIX MPAKTUYECKUX 3a/1ad
yyaluecs pa3BUBAIOT HAOIIOATEIbHOCTb, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, HCIOJIb30BATh AHAJIOTHI0, 0000IIaTh M KOHKPETU3UPOBATH
npobiemy. JlesTeabHOCTh IO (OPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3a/lady OpPraHu3yeTcsl B MPOIECCe M3YyUEHUs BCeX TeM Kypca «Asrebpa W Hayasa
MaTeMaTUYECKOrO aHaJIN3ay.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

B ydyeOHOM mutaHe Ha U3ydeHHE Kypca anreOpbl 1 HayaJl MaTeMaTHYeCKOro aHaln3a
Ha 0a30BOM yYpOBHE OTBOJUTCS 2 yaca B Heento B 10 kiacce v 3 yaca B HEJIGIIO B
11 kmacce, Bcero 3a aBa roga ooyuenus — 170 gacos.





COILEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC

Yuciaa v BIYMCICHUSA
Parnmonaneupie yucna. OOBIKHOBEHHBIE M JIECATHUYHBIC APOOH, MPOICHTHI,
OecKOHEUYHbIE  Mepuoaudyeckue  apobu. Apudmernyeckue  omepanud  C
palMoOHANIBHBIMU YKCIIaMU, TPeo0pa30BaHUs YMCIOBLIX BhIpakeHui. [IpuMenenue
Ipo0elt U MPOUEHTOB ISl PEIICHUs MPUKIAAHBIX 3a7a4 U3 Pa3IMYHBIX OTpacieu
3HAHUU U PEaJIbHOM KU3HH.
JeiicTBuTenbHble 4HWcla. PalnMOHaNIbHBIE W UPPAUUOHAIBHBIE YHUCITA.
Apudmernueckue onepauuu C JIEUCTBUTENbHBIMU yuciaamu. [IpuOamxkEéHHbIe
BBIYMCIICHNUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTAaTa BHIYMCICHUN.
Crenenp ¢ wnensiM  nokazareneMm. CrangaptHas  ¢opMa  3ammcu
neiicTBuTeNbHOr0  uMcna. Mcnonp3oBaHue —moaxondmedl  (opMbl  3amMcu
JNEWCTBUTEIBHBIX YMCEN I PELICHUS NIPAKTUYECKUX 3a7a4 U IIPECTABICHHS
JAHHBIX.
ApudmMernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JleicTBus ¢
apu(pMeTHYECKUMU KOPHAMU HAaTypaJbHOMN CTETECHHU.
CHHYyC, KOCMHYC M TaHI'€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOTO ApTyMEHTA.
YpaBHeHMs U HEPABEHCTBA
ToxecTBa U TOKIECTBEHHbIE MPE0Opa3oBaHUSL.
[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMH. OcCHOBHBIE
TPUTOHOMETpUUYECKHE (HYOPMYIIBI.
YpaBHeHue, KOpeHb ypaBHEeHUs1. HepaBeHCTBO, pelieHne HepaBeHCcTBa. Meto
MHTEPBAJIOB.
Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.
Pemenne nppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.
Pemienre TpuroHOMETpUYECKUX YPABHEHUM.
[IprMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUI0 MAaTEMATUYECKUX 3a1a4 U
3a/1a4y U3 Pa3IMvHbIX 00JIacTe HayKU U PeaIbHON KU3HHU.
DyHKIUHN U rpaPuKu
OyHkIus, crnocoObl 3amaHus Gysknuu. [paduk  Qysknuu. B3aumuo
oOpaTHbIe (PYHKITUH.
OOnacTh ompeneneHus U MHOXKECTBO 3HaueHui ¢yHkuuu. Hynu ¢yHkimm.
[TpoMexyTkH 3HAKOIOCTOSTHCTBA. YETHBIE M HEUETHBIE (DYHKITHH.
Crenennas (pyHKUMS C HATYpaJIbHBIM U LIENBIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauk KOpHsS N-Oi CTENEHHU.





TpuroHomerpuueckass OKpPYKHOCTb, OIIPEIEICHUE TPUTOHOMETPUYECKUX
(YHKIIMI YUCIOBOTO apryMEHTa.

Hauaja MmaTeMaTH4eCKOro aHaIm3a

[locnenoBareTbHOCTH,  CIOCOOBI 3a1aHUS MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MTOCIEN0BATEIBHOCTH.

ApudmeTrnueckas U TreoMeTpruecKas mporpeccud. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUYECKON
nporpeccun. DopMyna CIOXKHBIX NPOLEHTOB. MCHonab30BaHME MPOTPECCHU IJIS
pEeLIEHUs peallbHbIX 3a]1ad MPUKJIIAJHOTO XapakTepa.

MHokecTBa U JIOTHKA

MHo)kecTBO, omnepanuu HaJa MHOXkecTBaMH. Jlmarpammel Oinepa—BeHHa.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO aIllapara Uil ONHCAHUS PEalIbHBIX
IPOLIECCOB U SIBJICHUI, IPU PELLICHUU 3aa4 U3 APYTrUX Y4eOHbIX IPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBHE, J0Ka3aTEIbCTBO.

11 KJIACC

Yucsia ¥ BIYMCJICHUS

HarypansHabie u niensie yncina. [Ipu3Haku 1eIMMOCTH LEIbIX YUCEN.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTETICHH.

Jlorapudwm uncna. JlecIiTHUHbIE U HATYPAJIbHbBIE JTOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BEIPAXKEHUM, CONEPKAIINX JOTAPUPMBI.

[TpeoOpa3oBanue BBIpAXKEHUN, COAEpPXKAIIMX CTENEHH C palOHAJIbHBIM
ITOKA3aTEeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresnbHbIE YPABHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! 1 HEPABEHCTBA.

CucTteMbl JTUHEHHBIX ypaBHEHHU. PellleHne MPUKIAIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JJUHEUHBIX YPABHEHUM.

CucTeEMBI M COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHNN, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKUX
3a/1a4 v 3a7a4 U3 pa3InyHbIX 00JaCTel HAYKU U pPeaTbHOM KU3HU.

DyHKIUHN U rpaPuKu

Oyukius. [lepuonnueckue pynkuuu. [[pomekyTKM MOHOTOHHOCTH (DYHKIIUU.
Makcumymbl 1 MUHMUMYMbl (QyHKUMU. Haunbonbiiee W HauMeHblIEe 3HAUYCHHE
(GYHKUIMN HA TPOMEKYTKE.

TpuronomeTtpuyeckue  (QyHKIMH, UX CBOHCTBA H  TpadukH.

[ToxazarenbHast u norapupmMuyeckas GyHKIUN, UX CBOWCTBA U TPAPUKH.





Hcnonp3oBanue rpadukoB (PYHKIMA 7S PEIICHUS] YPaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB QGYHKIUNA ISl UCCICNOBAHUS TIPOIECCOB U
3aBUCUMOCTEHN, KOTOPBIE BO3HHMKAIOT IMPU PELICHWH 3alad U3 APYrHUX y4eOHBIX
IPEAMETOB U PEANBHOM )KU3HH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHbie hyHKIIMA. MeTOT MHTEPBAJIOB ISl pEIICHUS] HEPABEHCTB.

[IpousBonnass  ¢yHkmuu. ['eomerpuueckuii W (GUBHMYECKHH  CMBICI
ITPOU3BOJTHOM.

[IpousBoaHbie  3ieMeHTAapHBIX  GyHKUUNA.  Dopmynbl  HaxoXIEHUS
IPOU3BOAHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[IpuMeHeHne Mpou3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxxaenne HanOoIbIIero 1 HAMMEHbIIEro 3HaYeHus: (yHKIUH Ha
OTpE3KE.

[IpuMeHeHne NTPOU3BOJHOM JUIA HAXOXKACHUS HAWIIy4dllero pELICHHUs B
IPUKIAIHBIX 3aJayax, U1 OIPEACIICHUS CKOPOCTH IIpoliecca, 3aJaHHOIo
(dopmynoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuii W (Qu3WYecKuil cMbIci. Beraucienue
uHTerpana o ¢popmysne Herorona—Jleitoauna.





IHINIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘I€6H01“O npeameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
JOCTHKCHHUC HAa YPOBHC CPCAHCTO O6HI€F0 O6p8,30BaHI/I$I CICOYIOIHNX JUIYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6p330BaTCJ'IBHI)IX PE3YyJIbTAaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MPOTrpaMMbl Y4YEOHOTO TMIpeaMeTa
«MareMaTuka» XxapakTepUu3yrTCs:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOW MO3UIIUKM 00YYAIOIIETrOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€HA POCCUUCKOTO OOIIeCTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUM,
npoLeayp TpaXkIaHCKoro obmiectBa (BBIOOPHI, OMPOCHI W IIp.), YMEHHEM
B3aUMOJICMCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTAaMHU B COOTBETCTBUM C HX
GYHKIUSMH 1 HA3HAYCHHUEM.

[TaTpuoTHYeCcKOE€ BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON MJICHTUYHOCTH, YBAKEHUS K
MPOILJIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKECHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUSI:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUI HAyKH U JIEATeIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy IYIIIETO.

DcTeTu4ecKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYAs ACTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1a4, PEIICHUN, PACCYKICHHI; BOCTIPUUMYHUBOCTHIO
K MaTeMaTUYECKUM aCIeKTaM pa3IMUYHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
HMHTEpecax 30pOBOTO U 0€30MacHOr0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0POBBIO (3I0pOBOE MHUTaHHUE, COATAHCHUPOBAHHBINA PEKUM 3aHITHH U
OTIbIXa, peryJisipHas (pU3ndecKasi akTUBHOCTh); (PU3UYECKOTO COBEPIIICHCTBOBAHMS,
[P 3aHATUSAX CIIOPTUBHO-03JOPOBUTENBHOM IESITENBHOCTBIO.

TpynoBoe BociUTaHue:





TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOWS; WHTEPECOM K
pasnmuyHbiM  chepaMm  NMPOGECCHOHATBPHOW  JEATEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynymied mpodeccu M pealn30BbIBaTh COOCTBEHHbBIEC JKU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MAaTeMaTHUYeCKOMY OOpa3OBaHHMIO W
caM000Opa30BaHUIO Ha TPOTSHKEHWHW BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
Y4acTHUIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MAaTEMAaTHUYE€CKON HAMIPABICHHOCTH.

DKOJOTUYECKOE BOCTIUTAHUE:!

c(OPMHUPOBAHHOCTHIO HIKOJOTUYECKON KYJIbTYpbl, MOHHUMAaHUEM BIUSHUS
COIIMAJIbHO-PKOHOMHYECKUX MPOLIECCOB Ha COCTOSIHUE MPUPOJHON M COLIMAIBHOMN
Cpedbl, OCO3HAaHMEM TJIO0AJTBHOTO XapakTepa JKOJOTHMUECKUX  IpoOJeM;
OpHUEHTalMel Ha MPUMEHEHUE MAaTeMaTHYECKUX 3HAHUW JJIsl PEIICHUs 3aJad B
00J1aCTH OKPY’KAIOIICH Cpeibl, INIAHUPOBAHUS MOCTYITKOB M OIIEHKH UX BO3MOKHBIX
MOCJEACTBUN JJIs1 OKPYKAOLIEH CPEIBI.

[leHHOCTH HAYYHOT'O TTO3HAHUSL:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKd U  OOIECTBEHHONW MPaKTUKW, MOHUMaHHEM
MaTeMaTUYECKOM HAyKd Kak c@epbl 4YeIOBEUECKON EATeIIbHOCTH, ATAIloOB €&
pa3BUTHS. M 3HAYMMOCTH JUISI PAa3BUTUS LHMBUIM3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOl KakK CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOEKTHYIO W HCCIEI0BATEIbCKYIO IEATEIbHOCTD
WHJIUBUAYAJILHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe pe3yJbTaThl OCBOSHHUS MPOTPaMMbl y4EOHOTO MpeaMera
«MareMaTuka» XapaKTepU3yITCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmseusiMuU, YHUBEPCAIbHbIMU PecYIAMUSHBIMU OeUCTNEUIMUL.

1)  Vuueepcanvmuvie  nosnasamenvmvle  Oelicmeus, — 0Oecnevusaom
Gpopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcsa (oceoenue
Memoo0o8  NO3HAHUSL  OKPYJCcarnujeco  Mupa,  HpUMeHeHUue  JI02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHul pabomams ¢ ungopmayueti).

bazoBble sIornuecKue qeCTBUA:

e BBIABIISITh U XapaKTEPHU30BaTh CYIISCTBCHHBIC MPU3HAKA MAaTEMaTHYECKHUX
O00BEKTOB, TOHATHN, OTHOIIEHWH MEXIy NOHATHAMH; (DOpMYyIHpOBaTh
OTIpEJICICHUs]  TOHATUW; yCTAHABIMBATh  CYIIECTBEHHBI  TMPHU3HAK
Kiaccu(ukanyuy, OCHOBAaHWS Il OOOOIIEHUS W CpPaBHEHHS, KPHUTEPUU
MPOBOJAMMOTO aHAJIN3a;





BOCIIPUHUMATh, (HOpPMYyIUpOBaTH W  NPEOOPa30OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, C€IUHUYHBIC, YAaCTHBIE W OOIINeE;
YCIIOBHBIC;

BBISBJISITh ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npoTUBOpeurs B ¢akTax, JAHHBIX, HAONIOJACHUAX W YTBEP)KICHUSX,
npemiaraTh KpUTEPUH s BEISIBIICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, NECTyKTUBHBIX W
WHIYKTUBHBIX YMO3AKITIOYCHUN, YMO3aKIIIOUECHUH 110 aHAJIOTHH;
IPOBO/IUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHIECKUX
YTBEPXACHUNA (MIPSIMBbIC U OT TIPOTHUBHOTO), BEICTPAaWBaTh apTyMEHTAIIHIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CYXKIEHUS U BBIBOJBI;

BBIOMpATh CMOco0 perieHusi ydeOHOM 3ajayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBIOMpATh HaWOOJEE TMOAXOANMN C y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBrle ucciiemoBaTeIbCKUE JEUCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(GbopMynaMpoBaTh BONPOCHI, (UKCUPYIOIIUE NPOTUBOpEUHE, MPOOIIEMY,
yCTaHaBJIMBaTh HWCKOMOE€ W  JaHHOe, (OpMHUpPOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIHO CIJIAaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJICHHID OCOOEHHOCTEW MaTeMaTUYeCKOro
OOBEKTa, SBJIEHMS, TMPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOATENEHO (OPMYIUPOBATH 0OOOIIEHHS U BBHIBOBI TIO pe3yjibTaTam
IPOBEAEHHOIO HAONIONCHUS, WCCIIEIOBaHMs, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IIECHHIA;

IPOTHO3UPOBATh BO3MOXXHOE pPA3BUTHE MPOLIECCa, a TAKKE BBIJBUTaTh
IPEIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSIX.

PaGota ¢ nndopmarueii:

BBISBJIATH 1e(UUMTHI HH(OPMALIUHY, TaHHBIX, HEOOXOAMMBIX JIJIsl OTBETA Ha
BOMPOC U I PEIICHUS 3a]auu;

BbIOMpaTh  WHGOpPMAIIMIO W3  WCTOYHUKOB  Pa3jMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WH(POPMAIIHIO
pa3IMyYHBIX BUAOB U (OPM MPE/ICTABICHHUS;

CTPYKTYpUPOBaTh MHGOPMAILIMIO, IPEICTABISTh €€ B pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH TpaPUUECcKH;

OLIEHUBATh Ha/IEKHOCTh uHpOpMaun 1o CaMOCTOSITEIIEHO
cOpPMYITUPOBAHHBIM KPUTEPHSIM.





2)

Vuueepcanouvie KoMMyHuxamuenvle Oelicmsus,  obecneyusarom

CHOPpMUPOBAHHOCMb COYUATbHBIX HABLIKOB 00YUAOUJUXCAL.
OO0uieHue:

BOCIIPMHUMATh U (hOPMYJIUPOBATH CYXKJEHUS B COOTBETCTBUHU C YCIOBUSMHU
U 1eJISIMU OOIIIEHHMS; ICHO, TOYHO, IPAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS
B YCTHBIX U NMCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAY PELICHUS
3a71a4M, KOMMEHTUPOBATH MOJIYYEHHBIN PE3yJIbTAaT;

B X0JIe 00CY>KJICHHSI 33J1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1aeMOU TEMBI,
npoOJieMbl, peraeMon 3aa4uu, BhICKa3bIBaTh UJICH, HAIlEJICHHbBIE Ha TTOUCK
pEIICHUsA; COIOCTABISATh CBOM CYXICHHUS C CYXICHUSIMU APYTUX
YYaCTHUKOB JUajora, OOHapyKMBaTh pa3jIU4Ue U CXOACTBO IMO3UIIUH; B
KOppeKTHOU popme popMyaupoBaTh pa3HOIIacusi, CBOU BO3PAKECHUS,
MIPEACTaBIATh pe3yabTaThl pelIeHus 3a7a4Hu, AKCIIEPUMEHTA,
HCCIIeOBAHUS, POEKTA; CAMOCTOSATEIIFHO BEIOUPATh (pOpMaT BHICTYILIICHUS
C Yu€TOM 3a/1a4 MpPe3eHTAUU U OCOOCHHOCTEN ayAUTOPUH.

CoTpyaHUYECTBO:

MOHUMATh U UCIIOIH30BaTh MPEUMYIIECTBA KOMAaHIHON U UHIUBUTyaIbHON
paboThl MpW pemeHuH YYeOHBIX 3a7ad;, NMPUHUMATh IIeJIb COBMECTHOM
NESATEIbHOCTH, IUIAHUPOBaTh  OPTraHU3AIMI0 COBMECTHOM  paboThl,
pacmpenenartb BUAbI pabOT, JIOroBapuUBaThCs, OOCYXIAaTh MPOLECC H
pe3yabTar padoThl; 00001aTh MHEHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX hopmax paboThl (00CYykAeHUSI, 0OOMEH MHEHUM,
«MO3TOBBIE IITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATH CBOM JACHCTBUS C IPYTUMH YWICHAMH KOMaH/IbI; OIICHUBATh
KaueCTBO CBOETO BKJIaga B OOMMH TIPOIYKT IO  KPUTEPHSIM,
chOpMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHS.

3) Vuueepcanvhvie pecynsamugnsle oeticmausi, 0b6ecneuusarom Gopmuposarue
CMBICTIO0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

CamoopraHu3zanus:

COCTABJISITH TIJIaH, AJITOPUTM PEIICHUS 33]1a4H, BEIOMPATH CIIOCOO PEIICHHS C

y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTHUPOBATh BAPUAHTHI PEUICHUH C YYETOM HOBOI HH(POPMALIMH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TIO3HABATEILHOM pediiekCMu Kak OCO3HAHUS
COBEPIIIAEMBIX JICHCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIA/IETh CIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yJibTaTa
pEILICHUsI MAaTEMATUYECKOM 3a/1a4H;





e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPU PELIEHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JTaHHBIX, HAWJEHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;

e OIICHUBAThb COOTBETCTBUE pe3yJbTaTa LEIH M YCIOBHUSIM, OOBACHATH
IIPUYUHBI JOCTHXKECHUS WIM HENOCTW)KCHUS PE3YyJIbTAaTOB JEATEIIBHOCTH,
HaXOAWTh OIMMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayaisa MaTeMaTHYECKOTO aHAIHU3a»
Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs JOJDKHO OOECIeurBaTh JOCTHIKCHHUE
CJIEYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yucia 1 BHIYMCTICHUS

OnepupoBaTh MNOHATHSAMH: PAUUOHAIBHOE U JIEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

BelmonHATh  apupMETUYECKHE  ONepaldd  C  PAlMOHAJIbHBIMM U
NEHUCTBUTEIBLHBIMHU YHCIIAMHU.

BoimonuaTe npuOIMkEHHbBIE BBIYMCIICHUS, UCIIONB3YS MpaBUia OKPYTJICHHUS,
JeaTh MPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHHM.

OnepupoBaTh MOHATUSMHU: CTENEHb C LENBbIM IOKa3aTeJeM; CTaHJIapTHas
dopMa 3ammcu JEHCTBUTENIBHOTO 4YHCIA, KOPEHb HATypaJbHOW CTEINEHHU;
UCIOJIb30BaTh MOAXOIALLYI0 (OPMY 3alMCU JEHCTBUTENBHBIX YUCEIN ISl PEILCHUS
NPAKTUYECKUX 33]a4 U NTPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUAMU: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BAaTh 3aMCh IPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUUYECKHE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; IIEJIOE,
pPalMOHAIIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHHUE;

BoimonHATe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN W periathb
TPUTOHOMETPUYECKHUE YPABHEHUS.

BremonusaTe npeoOpa3oBaHus LEIbIX, PAlMOHAIBHBIX W HPPalMOHATIbHBIX
BBIPAKEHUI U PEIIATh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JUUI PELICHUS MATEMAaTUYECKUX 3a1ad
¥ 3a71a4 U3 pa3IMYHbIX 001acTel HAyKH U PeasibHOM KU3HU.





MonenupoBaTh pealibHbIC CHUTyalldd Ha S3bIKE aireOpbl, COCTABISTH
BBIPDOKCHHS, YpaBHEHUS, HEPABCHCTBA 110 YCJIOBHUIO 3aJlayd, HCCIEAOBAThH
MOCTPOEHHBIE MOJIEJIN C UCTIOJIb30BAHUEM ammapara ajareopsl.

DOyHKUMH U TPaPuKu

OnepupoBaTh MOHATUAMU: (YHKIHUSA, CIIOCOOBI 3a7aHus (PYHKIMH, 001acTh
OmpenereH!s] U MHOXXECTBO 3HaueHWH GyHKUMHU, Tpapuk (QYHKIUU, B3aUMHO
oOpaTHbIe PYHKIIHH.

OnepupoBaTh MOHATUAMU: YETHOCTh U HEUYETHOCTH (PYHKITUH, HYTH (YHKIIHH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKIMIMA TSI peIeHUs] YPAaBHEHUM.

Crtpouth M uuTaTh TpaduKu JTUHEHHON (PYHKIIMHU, KBAAPATUYHON (DyHKIIHH,
CTETIEHHOW (PYHKITUH C IIEJIBIM TIOKa3aTeJIeM.

Hcnonw3oBath rpaduku GyHKOUNA I8 KUCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEH TMpU pPEHICHUH 3a/ad U3 JIPYruX y4eOHBIX MPEJAMETOB U peaabHOU
KU3HU; BBIpaxaTh GOpMyIaMHu 3aBUCUMOCTH MEK/Ty BEJIMUMHAMH.

Havana MaTeMaTH4eCcKOro aHajmn3a

OnepupoBaTh TMOHATHUSMH: TIOCICAOBATEILHOCTh, apupMETHYCCKas U
reoMeTpUYeCcKasi MPOrpeCcCu.

OnepupoBaTh TMOHATUAMH: OECKOHEUYHO YyOBIBaOIIas TreoMeTpruuecKas
mporpeccusi, cyMMa O€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKON MTPOTPECCHHU.

3amaBaTh MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOaMU.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATEILHOCTEN U MPOTPECCUM I PELICHUS
peabHBIX 337a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTMKA

OnepupoBaTh MOHSATUSMU: MHOXKECTBO, ONIEPAIIMN HaJl MHOKECTBAMHU.

Hcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIsi OMUCaHUs peajbHbIX
MIPOIIECCOB U SBJICHUM, TIPH PEIICHUH 3a]1a9 U3 IPYTUX YICOHBIX TIPEIMETOB.

OnepupoBath  MOHATHSIMH: ONnpeJeNieHre,  Teopema,  CIIEJICTBHE,
J0Ka3aTeNbCTRO.

11 KJIACC

Yucaa v BBIYMCICHUS

OnepupoBaTh TMOHATUSIMHU: HATypaJbHOE, IIE€JI0€ YHCIO; MCIOJIb30BaATh
MPU3HAKU JIEJIMMOCTHU LENBIX YHCEN, PA3JIOKEHUE YMCIIAa HA MPOCTHIE MHOXKUTEIN
JUISL PELLICHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTENEHb C PAIUOHAIIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHUSMU: JorapudM 4YKCIA, NCCSITHYHBIE W HATypaJTbHbBIE
Jgorapu@mel.

YpaBHeHUs U HEPABEHCTBA





[IpumensTh cBOIiCTBa cTemeHW [UIsl MPeoOpa3oBaHUA  BBIPAKEHUII;
ONEPUPOBATh NMOHATHUAMM: ITOKA3aTEIBHOE YPABHEHHE W HEPABEHCTBO; PpEIIATh
OCHOBHBIE THUIIbI [I0OKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHUs  BBIPAXKEHUH, COJEp)KalIUX JOrapuMsl;
OIIEpUPOBATh MOHATUAMMU: JIOTAPU(PMUUECKOE YPAaBHEHNUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

HaxomuTe pemeHus nDpOCTEUIIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATHSAMM: CHCTEMA JIMHEWHBIX YPAaBHEHHMU M €€ PEIICHMUE;
UCIIOJIb30BaTh CUCTEMY JIMHEHUHBIX YPABHEHUN JUIS PELLICHUSA IPAKTUYECKUX 3a1a4.

HaxoauTp pelieHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEW panMOHaIbHBIX
YPAaBHEHUU U HEPABEHCTB.

MogenupoBaTh peanbHblE CUTyalldd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPDQKECHHUSI, YPAaBHEHHUS, HEPABEHCTBA W CHCTEMBI II0 YCJIOBHUIO 3aJa4H,
MCCJIEI0BATh IOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM alapara aareopsl.

DOyHKuMU U rpadpuku

OnepupoBaTh MNOHATUSMM:  INEpUOAUYECKass  (DYHKUUSA, IPOMEXKYTKU
MOHOTOHHOCTH (YHKUMH, TOYKH OJKCTpeMyMmMa (YHKUWH, HaAuOOJbIIee H
HauMeHbIllee 3HAuYeHHUA (QYHKIUU Ha TMPOMEXKYTKE; MHCIONb30BaTh HUX A
UCCIIeIOBaHUsl (PYHKLINHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpadUKU IMOKa3aTeIbHOU, JOrapupMUYecKor u
TPUTOHOMETPUUYECKUX (PYHKIMI; U300pakaTh UX HA KOOPAMHATHOM TIIOCKOCTU U
WCIIOJIb30BaTh JJIsl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOMN TUIOCKOCTU TPpaPUKU TUHEHHBIX YPaBHEHUHN U
UCIIOJIb30BaTh UX I PEUICHUS CUCTEMBI JINHEMHBIX YPaBHEHUM.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI HMCCIEAOBAaHUS MPOLIECCOB U
3aBUCUMOCTEHN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hauyaja MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh NOHATUSIMH: HENpepbIBHAS (QYHKLHS; TPOU3BOAHAS (DYHKIINH;
UCI0JIb30BaTh TEOMETPUUYECKUNA M (PU3UUECKUI CMBICI MPOU3BOHOM AJI pelieHus
3aaad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIHH, BEIYUCISTH POU3BOIHbIE
CYMMBbI, TPOU3BEJCHUS, YHACTHOTO (PYHKIIUH.

Hcnonb30BaTh NPOU3BOIHYIO ISl MCCIIEI0OBaHUS (PYHKIIMA HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSTH PE3yJbTaThl UCCIETOBAHUS K TOCTPOEHUIO IpauKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKACHHs HAWIIy4dllIero peleHus B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-OKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMHU: IE€PBOOOpa3Hasi M  HUHTErpajl; IOHUMATh
reOMETPUUYECKUN U PU3NYECKUI CMBICI UHTErpasa.





Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIINN; BEIYUCIIATH HHTETPa 110
dbopmyne Hrrorona—JleiOnura.

Pemmath npukiaHbIC 33149, B TOM YHCJIE COITUATBHO-D9KOHOMUYECKOTO 1
(Gu3ndecKoro xapakrepa, CpeACTBAMU MAaTEMaTHUECKOTO aHAIH3A.





TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (uudposBbie)
KourpoJubnbie | IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHOXecTBa pallMOHAIIbHBIX U
. https://skysmart.ru/
1 JEUCTBUTENLHBIX UHcell. PamoHaabHbIe 14 1 2 ]
https://ege.sdamgia.ru/
YpaBHEHUS U HEPaBEHCTBA
5 O®yukuuu u rpapuku. CTeneHsb ¢ 1esIbIM 5 0 1 https://skysmart.ru/
II0Ka3aTesIeM https://ege.sdamgia.ru/
3 ApudmeTnieckuii KOpeHb N—OW CTEIEHH. 18 1 5 https://skysmart.ru/
HppauyvoHainbHbIE YPAaBHEHUS U HEPABEHCTBA https://ege.sdamgia.ru/
o .
4 T OPMYIIbT TPHTOHOMETPHH 29 1 5 https://skysmart.ru/
PUTOHOMETPUYECKUEYPABHEHUS https://ege.sdamaia.ru/
5 [Tocrie10BaTeILHOCTH U POTPECCUN 5 0 1 https:/iskysmart.ruf
ea . porp https://ege.sdamgia.ru/
6 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs 3 1 0 https://skysmart.ru/
3HAHUM https://ege.sdamgia.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 8




https://skysmart.ru/

https://ege.sdamgia.ru/

https://skysmart.ru/

https://ege.sdamgia.ru/

https://skysmart.ru/

https://ege.sdamgia.ru/

https://skysmart.ru/

https://ege.sdamgia.ru/

https://skysmart.ru/

https://ege.sdamgia.ru/

https://skysmart.ru/

https://ege.sdamgia.ru/



11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (undposBbie)
KonTpoabubie | IlpakTunueckue
n/n MPOrpamMMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
https://skysmart.ru/
CreneHsb ¢ palliOHATBHBIM ITOKA3aTEICM. )
1 0 a 12 1 1 https://ege.sdamgia.ru/
okazarenbHas pyHkuus. [lokazarenpHbie https://resh.edu.ru/subject/51/
YpaBHEHHUS U HEPABEHCTBA resh.edu.ru
https://skysmart.ru/
Jlorapudmuueckas GyHKIIHUSA. ;
5 1 12 1 5 https://ege.sdamgia.ru/
OrapipMUIECKHe ypaBHEHN s 1 https://resh.edu.ru/subject/51/
HCpaBeHCTBA resh.edu.ru
https://skysmart.ru/
TpuronomeTrpuyeckre GyHKIIMH U UX )

3 T 9 1 9 https://ege.sdamgia.ru/
rpa¢uku. Tpuronomerpurieckue https://resh.edu.ru/subject/51/
HCpaBCHCTBA resh.edu.ru

https://skysmart.ru/
. https://ege.sdamgia.ru/

4 [IpousBonnas. [Ipumenenne npon3BoIHOM 24 1 1 https://resh.edu.ru/subject/51/
resh.edu.ru
https://skysmart.ru/

5 T 9 0 1 https://ege.sdamgia.ru/

HTCTpas 1 €ro MpUMCHCHI https://resh.edu.ru/subject/51/
resh.edu.ru
https://skysmart.ru/
https://ege.sdamgia.ru/

6 CucreMbl ypaBHEHHH 12 1 1 ps.ed .

https://resh.edu.ru/subject/51/
resh.edu.ru




https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/



https://skysmart.ru/

https://ege.sdamgia.ru/

Hatypanbuie u nenbie uncia 6 https://resh.edu.ru/subject/51/
resh.edu.ru
https://skysmart.ru/

[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS 18 https://ege.sdamgia.ru/

3HAHMH https://resh.edu.ru/subject/51/
resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/



HOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/
n

Tema ypoka

KoanyecTBo 4acoB

Bcer | KonTpoubH
0 ble padoThbI

IIpakTHyeck
ue padboTbl

Jara
H3ydYeHH
s

dyieKTPOHHBbIE LM (POBLIE 00pa30BaTeJIbHbIE
pecypcbl

MHO0XeCTBO,
oreparu HaJ
MHO>KECTBaMH.
JuarpaMmsl
Ditnepa—Benna

Parmmmonansnabie
YHpcIa.
OOBIKHOBEHHBIE U
JeCSITUUHbIE TpOoOH,
MIPOIICHTHI,
OECKOHEUHBIC
MEPUOINUECKHIE
apobu

PanuonanbHbie
YuCa.
OOBIKHOBEHHBIE U
JeCSITHYHBIE TPOOH,
MIPOLIEHTHI,
OCCKOHEUHBIE
MEePHOINYECKHE
apobu

Apudmerndeckue
OTIepAIHH C






paloHaIbHBIMU
YHCIIaMU,
npeoOpa3oBaHus
YHCIIOBBIX
BBIPAYKECHU I

[Ipumenenue npobeit
Y TIPOLIEHTOB JIS
pelIeHus
MIPUKJIAIHBIX 33729
W3 pa3IMYHbIX
OTpaciiel 3HaHUN U
peanbHOM KU3HU

[Ipumenenue apobeit
Y TIPOLIEHTOB JIS
peleHus
MIPUKJIAHBIX 3a/1a4
W3 pa3IMYHbIX
OTpaciie 3HaHUN U
peanbHON KU3HU

https://ege.sdamgia.ru/

[Ipumenenue apobeit
Y IIPOLIEHTOB ISl
peuieHus
MPUKJIATHBIX 3a/1a4
W3 pa3IMYHbIX
OTpaciiel 3HaHUN U
peanbHON KU3HU

https://ege.sdamgia.ru/

JleicTBUTENbHBIE
qucIa.
Pammonansubie 1




https://ege.sdamgia.ru/

https://ege.sdamgia.ru/



HppaiuOHAJIbHEIC
qucia

Apudmernueckue
OTIepaLIUH C
JeHCTBUTEIILHBIMU
YHCIaMU

https://edu.skysmart.ru/

10

[TpubmmxEnnbie
BBIYMCJICHHS,
npaBuiia
OKpYTJICHUS,
MPUKHJIKA ¥ OIICHKA
pe3ynbTara
BBIYHCJICHUH

11

ToxxaecTBa u
TOXECTBEHHBIE
npeoOpa3oBaHus

12

VYpaBHeHHE, KOPEHB
ypaBHEHUS

13

Hepasencrso,
peleHue
HEpaBEHCTBA

14

Merton HHTCPBAJIOB

https://yandex.ru/video/preview/1110073026826127

7110

15

Pemenwe nenpix u
IpoOHO-
pauroOHAIBHBIX
YpaBHEHUU U
HEPABEHCTB

https://ege.sdamgia.ru/




https://edu.skysmart.ru/

https://yandex.ru/video/preview/11100730268261277110

https://yandex.ru/video/preview/11100730268261277110

https://ege.sdamgia.ru/



16

KontponbHas padota
o TeMe
"MHo}xKecTBa
palMOHAIBHBIX U
JIEHCTBUTEIIHLHBIX
YHCell.
PanmonanbHble
YpPaBHEHUS U
HEpaBeHCTB"

17

OyHKIHSI, CITOCOOBI
3a7aHus pyHKIUH.
B3anmHuo oGpaTHbie

byHKIIUN

18

I'paduk pynkuuu.
OOGnactb
OIIpeeNICHUs U
MHO>KECTBO
3HaYeHUN QYHKINHU.
Hynu ¢pynxuum.
[IpomexyTku
3HAKOIIOCTOSIHCTBA

https://resh.edu.ru/subject/51/

19

YETHbIE U HEUETHDIE
byHKIIUU

20

CTerneHs ¢ 1eabIM
MoKa3aTeJIEM.
CrangaprtHas ¢popma
3aMMCcH
JNEUCTBUTEIILHOIO
yHcia




https://resh.edu.ru/subject/51/



21

Hcnonns3oBanne
noaxo et Gopmsl
3aMucu
JIEHCTBUTEIIHLHBIX
YUCEJ JJISl peIeHUs
MPAKTHYECKHUX 3a/1a4
Y TIPEACTABIICHHS
JaHHBIX

22

Crenennast pyHKIUS
C HaTypaJIbHBIM H
EJTBIM TIOKa3aTeIeM.
E€ cBoiicTBa

rpadux

https://edu.skysmart.ru/

23

Apudpmernueckuii
KOpEHb HaTypaJIbHOU
CTETIEHU

24

Apudpmernueckuii
KOPEHb HATypalbHOU
CTETEeHU

25

CaoiicTBa
apu(pMeTHYECKOTO
KOpPHS HaTypaJbHOU
CTETeH!

26

CaoiicTBa
apu(pMeTHYECKOTO
KOpPHS HaTypaJbHOU
CTENEeHN

27

CaoiicTBa
apu(pMETHIECKOTO

https://ege.sdamgia.ru/




https://edu.skysmart.ru/

https://ege.sdamgia.ru/



KOpHSI HaTypajibHOU
CTEIIEHU

28

JHeiicTBus ¢
apuMeTnIecKuMu
KOPHSIMU N—OM
CTEIeHU

29

JHeicTBus ¢
apu(pMeTHIeCKIMH
KOpHSIMHM N—OU
CTEIeHU

30

JHeicTBus ¢
apumeTnyecKkuMu
KOpHSIMHU N—OM
CTETNIEHU

31

JHecTBus ¢
apu(pMeTHIeCKUMHU
KOpHSIMU N—OU
CTEIIEHU

32

JHeicTBus ¢
apu(pMeTHIECKUMHU
KOpHSIMHU N—OU
CTENIEHU

https://resh.edu.ru/subject/51/

33

Pemenne
HUPPALMOHAIIBHBIX
YpaBHEHUH U
HEPaBEHCTB

34

Pemenue
HppalMOHAIIbHBIX

https://edu.skysmart.ru/




https://resh.edu.ru/subject/51/

https://edu.skysmart.ru/



YpaBHEHUU U
HEPaBEHCTB

35

Pewenne
HppaIMOHATIBHBIX
YpaBHEHUU U
HEPaBEHCTB

36

Pemenue
HMppalUOHAIbHBIX
YpPaBHEHUU U
HEPaBEHCTB

37

Pemenne
UPPaLMOHAIBHBIX
ypaBHEHUH U
HEPaBEHCTB

https://ege.sdamgia.ru/

38

CgoiicTBa 1 rpadux
KOpHs N-0if cTeneHn

39

CsoiicTBa u rpauk
KOpHsI N-0 CTENEHU

40

KonTtponbHas pabora
10 TEME
"ApudpmeTrnueckuit
KOpEHb N—0H
CTEIEHH.
Hppanmonanbusie
YpaBHEHUS U
HepaBeHCTBa"

41

Cunyc, KOCUHYC U
TaHT'CHC YHUCJIIOBOT'O
aprymeHra




https://ege.sdamgia.ru/



42

Cunyc, KOCUHYC U
TaHT'€HC YHCIIOBOTO
aprymeHra

43

ApKcuHyc,
ApPKKOCHUHYC U
apKTaHT€HC
YHCIJIOBOTO
aprymeHra

https://edu.skysmart.ru/

44

Apkcunyc,
apKKOCUHYC U
apKTaHT'€HC
YHCIIOBOTO
apryMeHra

45

Tpuronomerpuyecka
sl OKPYXKHOCTb,
OIIpeJIeIICHUE
TPUTOHOMETPUUECKH
X QYyHKIMHA
YHCIIOBOTO
apryMeHTa

46

Tpuronomerpuyecka
sl OKPYXKHOCTb,
OIIpEIEIIEHUE
TPUTOHOMETPUYECKH
X QYyHKIHHA
YHCIIOBOTO
apryMeHTa

https://eqe.sdamgia.ru/




https://edu.skysmart.ru/

https://ege.sdamgia.ru/



47

OcCHOBHEBIE
TPUTOHOMETPUYECCKHU
e hopMyIbl

48

OcCHOBHEBIE
TPUTOHOMETPUYCCKH
e hopMyIbl

49

OCHOBHEBIE
TPUTOHOMETPUYECKHU

e popmyms

50

OCHOBHEBIE
TPUTOHOMETPHUYECKH

e popmyms

51

[TpeobOpaszoBanue
TPUTOHOMETPHUECKU
X BBIPAKECHUU

52

ITpeoOpaszoBanue
TPUTOHOMETPUYECKH
X BBIPQKEHUU

53

ITpeoOpa3oBanue
TPUTOHOMETPUYECKH
X BBIPAKECHUU

https://ege.sdamgia.ru/

54

IIpeoOpaszoBanue
TPUTOHOMETPUYECKH
X BBIP@KEHUU

55

IIpeoOpazoBanue
TPUTOHOMETPUYECKHU
X BBIpaKEHUU




https://ege.sdamgia.ru/



56

Pewenne
TPUTOHOMETPUYECKH
X YpaBHEHHI

S7

Pewenne
TPUTOHOMETPUUECKHU
X YpaBHEHHI

https://edu.skysmart.ru/

58

Pemenue
TPUTOHOMETPUYECKHU
X YpaBHEHHI

59

Pemenue
TPUTOHOMETPUYECKHU
X YpaBHEHHI

60

Pemenue
TPUTOHOMETPUUYECKHU
X YpaBHEHHI

https://ege.sdamgia.ru/

61

Pemenue
TPUTOHOMETPUYECKHU
X YpaBHEHUHU

62

KonrtponsHas pabora
1o TeMe "PopMyIIbl
TPUTOHOMETPHH.
Tpuronomerpuuecku
€ ypaBHEeHH"

63

ITocnemoBaTeabHOCT
H, CIOCOOBI 3amaHus
MOCJIEIOBATEILHOCTE
. MOHOTOHHEBIE

MOCJIEIOBATEILHOCTH




https://edu.skysmart.ru/

https://ege.sdamgia.ru/



64

Apudmernueckas u
reoMeTpuUecKas
MIPOTPECCHUH.
Hcnonb3oBanue
MIPOTPECCUU ISt
pelIeHHsT peaTbHbBIX
3aj1a4 MPUKIIATHOTO
Xapakrepa

65

beckoneuno
yOBIBaroIas
reoMeTpuyecKas
nporpeccusi. Cymma
OCCKOHEYHO
yOBIBaroIIei
r€OMETPUYECKOI
MPOrPeCcCUu

https://edu.skysmart.ru/

66

dopmya CI0KHBIX
MIPOLIEHTOB

67

O0o00611IEHNE,
crCcTeMaTH3anus
3HaHUH 3a KypC
anreOpbl M Haval
MaTeMaTH4eCcKOro
anamm3a 10 kmacca

68

HUrorosas
KOHTpOJIbHAas paboTa

OBIIEE KOJIMYECTBO
YACOB IIO0
I[TPOIT'PAMME

68




https://edu.skysmart.ru/



11 KJIACC

Ne
n/
n

Tema ypoka

Koaun4yecTBO 4acosB

Bce
ro

KoHuTtpoJsb
HbIE
padoThI

IIpakTuye
CKHe
padoThI

Jara
usyue
HUS

JeKTpoHHbIEe HM(POBbIE 00pa3oBaTeJIbHbIE
pecypcsl

CreneHsb ¢
panoHaIbHBIM
IOKa3aTejIEM

CBoiicTBa CTEIIEHU

https://resh.edu.ru/subject/51/

[IpeoOpaszoBanue
BBIPYKECHU,

COJIEp KaIINX

parMoHa bHBIC CTETICHU

ITpeoOpa3zoBanue
BBIPAKECHMUI,
COJIEpIKaIINX
paloHaIbHbIE CTENIEHU

ITpeoOpa3zoBanue
BBIPAKCHMUI,
COZIepKALINX
palyoHaIbHbIE CTENIEHU

https://ege.sdamgia.ru/

Iloka3zarenbHbIE
YpaBHEHUS U
HEpPaBEHCTBA

Iloka3zarenbHbIE
YpaBHEHUSA U
HEpPaBEHCTBA




https://resh.edu.ru/subject/51/

https://ege.sdamgia.ru/



IToka3zaTenbHbIe
yYpaBHEHUS U
HEpaBEHCTBA

IToka3zaTenbHbIe
ypaBHEHUS U
HEpaBEHCTBA

https://eqe.sdamgia.ru/

10

[TokazaTenbHbie
YpaBHEHUS U
HEPaBEHCTBA

11

Tloka3arenbHas
¢byHKIMS, €€ CBOWCTBA U

rpadux

https://resh.edu.ru/subject/51/

12

KonTponbhas padota no
teme "CreneHb ¢
palroHaIbHBIM
IMOKAa3aTelIeM.
IToxazarennHas
GyHKIMS.
Iloka3zaTennHBIC
ypaBHEHUS U
HEpaBeHCTBA"

13

Jlorapudm uncna

14

Hecstuunbie u
HaTypaJbHbIE
sorapupmbl

15

IIpeoOpa3zoBanue
BBIPAKCHMUIA,
coJiepKaImx jJorapupmMbl

https://edu.skysmart.ru/




https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

https://edu.skysmart.ru/



16

[IpeobpazoBanue
BBIPAYKCHU,
CoJIep>KalIuX JIorapru(mbl

17

[IpeobpazoBanue
BBIPAKCHMUI,
CoJIep>KalIuX JIOTapru(pMbl

18

[IpeobpazoBanue
BBIPAKCHMUI,
COZepPIKALIHX JIOTapUPMBI

https://ege.sdamgia.ru/

19

Jlorapudmmaeckue
ypaBHCHHS U
HEpaBEHCTBA

20

Jlorapudmmaeckue
ypaBHEHUS U
HEpaBEHCTBA

21

Jlorapudgmuyeckue
ypaBHEHHMS U
HEPaBEHCTBA

https://ege.sdamgia.ru/

22

Jlorapudmuyeckue
yYpaBHEHHUS U
HEpaBEHCTBA

23

Jlorapudmuueckas
¢byHKIMS, €€ CBONCTBA U

rpaduk

24

Jlorapudmuueckas
¢byHKIMS, €€ CBONCTBA U

rpaduk




https://ege.sdamgia.ru/

https://ege.sdamgia.ru/



25

Tpuronomerpuveckue
(GyHKIINU, UX CBOMCTBA U
rpadguku

26

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpadguku

https://edu.skysmart.ru/

27

Tpuronomerpuueckue
(GbyHKINHU, UX CBOMCTBA U
rpaduKu

28

Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduKu

29

IIpumepsl
TPUTOHOMETPUYECKUX
HEPABEHCTB

30

ITpumepsl
TPUTOHOMETPUYECKUX
HEPaBEHCTB

31

ITpumepsl
TPUTOHOMETPUYECKUX
HEPaBEHCTB

https://ege.sdamgia.ru/

32

IIpumepsl
TPUTOHOMETPUYECKUX
HEPABEHCTB

33

KonrtponsHas pabora no
teme "Jlorapupmuyeckas

byHKIIHS.
Jlorapudpmuueckue




https://edu.skysmart.ru/

https://ege.sdamgia.ru/



yYpaBHEHUS U
HepaBeHCTBA. Tpuronome
Tpuueckue PyHKINH U UX
rpaduxu. TpuroHomeTpuy
€CKHe HEepaBeHCTBA"

34 HenpepoiBable pyHKINT

35 Meroa HHTEPBATIOB IS
pELIEHNs HEPABEHCTB

36 Meton HErTepBaoB s https://ege.sdamgia.ru/
pELIEHNs HEPABEHCTB

37 [TpousBoaHas GyHKIIUH

38 TpomsBoHas GyHKi https://www.youtube.com/plavlist?list=PLthmJuN1mTA v

[3eLT8jMTEeJOYDIh-z

I'eomerpuyeckuii u

39 (u3HYECKUN CMBICIT
MIPOU3BOHOMN
I'eomerpruecknii u

40 (bUBUYECKUN CMBICIT
MIPOU3BOHOMN

41 Hpomseozsbie . https://edu.skysmart.ru/
3JIEMEHTAPHBIX (PYHKLIUH

42 [IpousBoaHsbIe
AJIEMEHTapHbBIX QYHKIUH
[Ipon3BoaHast CyMMBI,

43 MIPOU3BEICHHUS, YaCTHOTO

byHKIUH




https://ege.sdamgia.ru/

https://www.youtube.com/playlist?list=PLGtfmJuN1mTA_vI3eLT8jMTEeJ0YDIh-z

https://www.youtube.com/playlist?list=PLGtfmJuN1mTA_vI3eLT8jMTEeJ0YDIh-z

https://edu.skysmart.ru/



44

[IpousBoHast CyMMBI,
MIPOU3BE/ICHNUS, YACTHOTO

byHKIMHA

https://resh.edu.ru/subject/51/

45

[IpousBoHasE CyMMBI,
MIPOU3BEICHUSI, YACTHOTO

byHKIMHA

46

IIpumeHenue
MPOU3BOJHOM K
WCCIICIOBAaHHIO (DYHKITHIA
Ha MOHOTOHHOCTb U
JKCTPEMYMBI

47

IIpumeHenue
MPOU3BOJHOM K
UCCIIEIOBAaHUIO (PYHKITHI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

https://ege.sdamgia.ru/

48

[IpumeHeHue
MPOU3BOIHOM K
UCCIIEIOBAaHUIO (DYHKITHI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

49

IIpumeHeHue
MPOU3BOIHOM K
UCCIIETOBAaHUIO (PYHKIIHI
Ha MOHOTOHHOCTb U
JKCTPEMYMBI

50

Haxoxnenue
HanOOJIBIIIETO U




https://resh.edu.ru/subject/51/

https://ege.sdamgia.ru/



HaMMEHBIIETO 3HAUYCHHS
(GbyHKINN Ha OTpe3Ke

51

Haxoxnenue
HauOOJIBIIIETO U
HaMMEHBIIIETO 3HAYCHUS
(GhyHKIIMH Ha OTpe3Ke

52

Haxoxnenue
HanOOJIBIIETO U
HaVMEHBIIETO 3HAYEHUS
GyHKIIUU Ha OTpe3Ke

53

Haxoxnenue
HauOOJIBIIETO U
HalMEHBIIIETO 3HAYCHMS
(GyHKIIMU Ha OTpe3Ke

54

Haxoxnenne
HanOOJIBIIETO U
HaMMEHBIIIETO 3HAUCHHS
(GyHKINU Ha OTpe3Ke

55

Haxoxnenne
HanOOIBIIETO U
HalMEHBIIIETO 3HAYCHMS
(GyHKIIUU Ha OTpe3Ke

56

[IpumeHenne
MPOU3BOIHOMN ISt
HaXO0XJICHUS
HAWJIY4YUIErO PELICHUS B
MPUKIAAHBIX 3a7a4ax,
JUISL ONIpeAesIeHUS
CKOpOCTH Tpo1ecca,

https://resh.edu.ru/subject/51/




https://resh.edu.ru/subject/51/



3aaHHoOTO (POpMYIIOit
WK TpaduKoM

57

KontposbHas padota mo
teme "IIpousBoHast.
IIpumeHeHue
MIPOU3BOTHOMN"

58

[lepBoobOpaznas.
Tabnuira nepBooOpa3HbIX

59

[lepBoobOpaznas.
Tabnuira nepBooOpa3HbIX

60

HnTerpan,
F€OMETPUUYECKHUI U
(bu3nuecKuit CMbICI
HMHTETpalia

61

WHrerpai,
TEOMETPUYECKUN U
¢bu3nveckuit CMbICI
HHTErpala

https://resh.edu.ru/subject/51/

62

WHrerpai,
TEOMETPUYECKUN U
¢bu3nvecKkuit CMbICI
MHTErpana

63

Brruncnenune nnrerpana
o ¢hopmyre
Hrrotona—/JleiiOnmia

https://edu.skysmart.ru/

64

Brruncnenmne unrerpana
o ¢hopmyIe
Herorona—Jleitbaumna




https://resh.edu.ru/subject/51/

https://edu.skysmart.ru/



65

Brruncienue naTerpana
o dhopmyse
Herorona—Jleiibauna

66

Beruncinenue nHTErpaia
o gpopmyne
Herorona—JleitOaumna

https://eqe.sdamgia.ru/

67

CucreMsl JIMHENHBIX
ypaBHEHUH

68

CucreMsl JIMHENHBIX
ypaBHEHUH

69

Pemenue npuknaaHbIx
3a/1a4 ¢ IOMOLIbIO
CUCTEMBI JINHEHHBIX
ypaBHEHUH

https://ege.sdamgia.ru/

70

Pemenne npukitagapix
3a/1a4 C IIOMOIIBIO
CUCTEMBI JINHEWHBIX
ypaBHEHUH

71

Cucremsl u
COBOKYITHOCTH LIENBIX,
paloHaIbHbIX,
UPpaLMOHAIBHBIX,
II0Ka3aTeNbHbIX,
JorapuPpMUUECKUX
YPaBHEHUI U HEPABEHCTB

72

CucreMsl 1
COBOKYITHOCTH LIEJIbIX,
palMOHANbHBIX,
HMPpAIMOHATIbHBIX,




https://ege.sdamgia.ru/

https://ege.sdamgia.ru/



MOKa3aTeIbHbIX,
Jorapu(pMUIECKUX
YpaBHEHUI U HEPABEHCTB

73

Cucremsl u
COBOKYITHOCTH LIEJIBIX,
palOHAIbHBIX,
UppaLMOHATIbHBIX,
IIOKA3aTEeNIbHBIX,
JorapupMUUECKUX
YPAaBHEHUH U HEPABEHCTB

74

Cucremsl u
COBOKYITHOCTH IIEJIbIX,
palMOHAIbHBIX,
HUPpAIMOHATIbHBIX,
IMOKAa3aTeJIbHEIX,
JorapupMUIecKux
yYpaBHEHUH U HEPABEHCTB

75

Hcnonb3oBanue
rpadukoB QyHKIUN 11
pelIeHNs] ypaBHEHUN U
CUCTEM

76

Hcnons3oBanne
rpadukoB QyHKIUN IS
pelIeHns] ypaBHEHUH U
CUCTEM

77

IIpuMeHeHne ypaBHEHUH,
CUCTEM U HEPABEHCTB K
PELIECHUIO
MaTeMaTHYECKUX 3a7a4d U






3a/1a4 U3 pazIuYHbIX
obJacTelt HAayKu U
peanbHOU KU3HU

78

KontposnsHas pabora no
teme "MHTerpan u ero
npuMeHeHus. Cucremsl
ypaBHeHUI"

79

Harypasnbnble u niensie
YyHuClla B 3a7a4ax u3
peanbHON KU3HU

80

HarypanbHble u niensie
YHUCIIa B 337a4ax U3
peanbHOM KU3HU

81

HarypanbHble u niensie
YHuCIIa B 3a7a4ax 13
peanbHON KU3HU

82

HpI/I3HaKI/I JACIINMOCTHU
TOEJIbIX YUCECT

83

[IpusHaku neaumMocTu
MEIBIX YHCE

84

[Ipu3naku nenumoctu
LIEJIBIX YHUCEI

85

[ToBTOpEHME,
0000111EHNE,

CHCTeMaTHu3allus 3HaHUA.

YpaBHeHust

https://resh.edu.ru/subject/51/

86

[ToBTOpEHME,
000011IEHNE,




https://resh.edu.ru/subject/51/



cucreMarusanua 3HAHWM.

VYpaBHeHust

87

[ToBTOpEHME,
0000111EHNE,

cucreMarusanua 3HAHWM.

YpaBHeHust

88

[ToBTOpEHME,
000011IEHNE,

cucTeMaTH3alusg 3HAHUH.

YpaBHeHus

89

[ToBTOpEHME,
000011IeHHE,

CHUCTEMAaTHU3al i 3HAHUH.

YpaBHeHust

https://ege.sdamgia.ru/

90

[ToBTOpEHME,
000011IEHHE,

CHCTeMaTHu3allus 3HaHU.

YpaBHeHus

91

[ToBTOpEHME,
0000111EHNE,

CHCTeMaTHu3allus 3HaHUA.

HepasencrBa

92

[ToBTOpEHME,
0000111EHNE,

CHCTeMaTHu3allus 3HaHUA.

Hepasencrsa

93

[ToBTOpEHME,
000011IEHNE,




https://ege.sdamgia.ru/



cucreMarusanua 3HAHWM.

HepasencrBa

94

[ToBTOpEHME,
0000111EHNE,

cucreMarusanua 3HAHWM.

Hepapencrtpa

95

[ToBTOpEHME,
000011IEHNE,

cucTeMaTH3alusg 3HAHUH.

Cucremsl ypaBHeHUH

https://edu.skysmart.ru/

96

[ToBTOpEHME,
000011IeHHE,

CHUCTEMAaTHU3al i 3HAHUH.

Cucremsbl ypaBHEHUI

97

[ToBTOpEHME,
000011IEHHE,

CHCTeMaTHu3allus 3HaHU.

DOyHKIUU

98

[ToBTOpEHME,
0000111EHNE,

CHCTeMaTHu3allus 3HaHUA.

OyHKIUU

99

HrtoroBas KOHTpOJIbHAS
pabora

10

HToroBast KOHTpONIbHAS
paborta

10

O0001meHue,
cUCTeEMAaTH3alus 3HaHUN

https://eqe.sdamgia.ru/




https://edu.skysmart.ru/

https://ege.sdamgia.ru/



3a Kypc ajareOpbl 1 Havas
MATEMATHYECKOTO
agaymza 10-11 ximaccos

O0o00O1enHue,
cucCTeMaTHU3alusd 3HaAaHUU

10
5 3a Kypc aJireOpsl 1 Havyail 1
MaTEMaTHIECKOr'O
aganusa 10-11 kmaccos
OBILIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME 102











YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

Anrebpa 1 Hauasia MaTematudeckoro ananuza 10-11.Anumos 1. A.

[Tpocsemenue 2023

METOINYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA
Anrebpa u Hauajga MaTeMaTUYECKOro aHaiu3a. JugakTuueckue MaTepuaibl.

[[Ta6yaua M.U, TkaueBa M.B. IIpocsemienune 2023

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
NHTEPHET

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

resh.edu.ru










