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MNOSICHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa U Havyajla MaTeMaTUIeCKOTO
aHanm3a» 0a30BOro ypoBHA it oOydaromtuxcs 10 —11 kmaccoB pa3paboTaHa Ha
ocHoBe DenepaabHOro roCyapCTBEHHOT0 00Pa30BaTEILHOTO CTaHAapTa CPETHETO
oOmero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
MPEABSBISIEMBIX K MAaTEeMaTHYECKOMY OOpa30BaHUIO, U TPaJULUNA POCCHICKOrO
oOpasoBanmsi. Peanmsarus mporpaMMbl 00ECIIEUHMBACT OBJIAJICHUE KITFOUCBBIMH
KOMITETEHIIUSIMH, COCTaBIISIONIMMHU OCHOBY [IJISi CAMOPa3BHUTHSI U HEMPEPHIBHOTO
o0pa3oBaHusl, IEJIOCTHOCTh OOUIEKYJIbTYPHOTO, JIMYHOCTHOTO M MO3HABATEILHOTO
Pa3BUTHS JIMYHOCTH O0YUYAIOIIMXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hauana MaTeMaTHYECKOrO0 aHAIM3a» SIBISACTCS OJHHUM U3
Han0oJiee 3HaYMMBbIX B IPOrPAMME CTapIIei IIKOJIbI, IOCKOJBKY, C OTHOM CTOPOHBI,
OH 00€CIeYnBaeT MHCTPYMEHTAIBbHYIO 0a3y Uil M3Y4eHUsI BCEX €CTECTBEHHO-
Hay4YHBIX KYpCOB, & C JPYIrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE U aOCTPaKTHOE
MBILUICHUE Y4YalllUXCsi Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOEHHUS KYypCOB
MH(pOpMaTHKH, 001IECTBO3HAHMS, UCTOPHUH, CIIOBECHOCTU. B paMkax maHHOro Kypca
yyalyecs OBJaJECBAlOT YHHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HAyKH, KOTOpas
(GopMyIupyeT CBOM JOCTUKEHHUS B MATEMAaTUYECKOU (popme.

Kypc anreOpbl 1 Havyanm MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBa€T OCHOBY IS
YCHEIIHOTO OBJAJCHUS] 3aKOHaAMU (U3UKH, XUMUHU, OWOJOTUHU, TOHWMAHUS
OCHOBHBIX TEHJIEHUMN SKOHOMHKM M OOIIECTBEHHOW JKU3HHU, IO3BOJISIET
OPUEHTUPOBATHCSA B COBPEMEHHBIX HU(MPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BAaTh UX B MOBCEAHEBHOW KU3HU. B TOXe BpeMs OBJajeHHE
a0CTpaKTHBIMM U JIOTUYECKH CTPOTUMHU MATEMAaTHYECKUMU KOHCTPYKIIUSAMHU
pa3BUBaeT yMEHHME HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPIKIEHUSI, UCIIOJIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHue U
aHajoruto, GopMHUPYET KPEaTUBHOE M KPUTUUYECKOE MbILIEHHE. B X01e n3yuenus
anreOpsl W HayaJl MaTeMAaTHMYECKOro aHajld3a B CTaplled IIKOJIe ydalluecs
MOJY4YalOT HOBBIM OMNBIT PEUIEHUS NPUKIAIHBIX 33/lady, CaMOCTOSTEIbHOTO
MIOCTPOCHUSI MATEMAaTUYECKUX MOJICNICd peallbHbIX CUTyalluid U HMHTEPHpPETALNN
NOJIYYCHHBIX ~ pEUIeHUuH, 3HaKOMATCA C  [pUMEpaMu  MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTE B TNpHUpOAE, HAyKe HU B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTeMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMHU.

Kypc obGnamaer 3HAUYUTENHHBIM BOCIUTATEIBHBIM TMOTEHITUAIOM, KOTOPBIN
peanu3yeTcss Kak 4depe3 y4eOHbId MaTepuall, CIOCOOCTBYIOMIUN (OPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUS, TaK U 4yepe3 creuuPuKy ydeOHOH NesaTeIbHOCTH,



TpeOyrolen CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAllu BHUMAHHUs U OTBETCTBEHHOCTH 32 NIOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe MeToauku 0Oy4eHHs anredpe U Hayajaam MaTeMaTHYeCKOro aHajau3a
JIKUT IEATEIbHOCTHBIA TPUHIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hayalla MaTeMaTHYEeCKOTO aHaJIM3ay BKIIOYAET
CHEAYIOIIUE COAEPKATEIBbHO-METOIUUECKUE JTMHUM: «Huca U BBIYUCICHUS,
«DyHKIMYU U TpapuKny, «YpaBHEHUS U HEpaBeHCTBa», «Hauana maremaruyeckoro
aHanu3a», « MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COEPKATEIBHO-METOAUYECKHE
JUHUU M3Yy4alOTCsl Ha MPOTSHKEHUW JBYX JeT OOydeHHs B CTaplleld IIKoJe,
€CTECTBEHHO JIOMOIHSASA APYT Apyra U MOCTENEHHO HACHIIAsICh HOBBIMU TEMAMHU U
paznenamu. JlaHHBIA KypcC SIBJISIETCSI MHTETPATUBHBIM, MOCKOJbKY OOBEIUHSET B
cebe coaepKaHUE HECKOJbKMX MaTeMaTH4YeCKUX AUCIUIUIMH:  anreopa,
TPUTOHOMETPHSI, MATEMATUUECKUI aHAIU3, TEOpUsI 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 PEATBHOW CUTYallMH, IPUMEHSTh 3HAHUS, ITOJyYCHHBIC B
Kypce «Anrebpa M HayaJla MaTEMaTHYECKOIO aHalIH3a», A PEIICHHS
CaMOCTOATENIbHO  C(OPMYJIMPOBAHHOM MaTEMaTUYECKOM 3aJadyd, a 3aTeM
UHTEPIIPETUPOBATD ITOJIYYEHHBIN PE3YIIbTaT.

ConepxarenpHO-MeTOAUYECKasl JIMHUS «Hucnaa M BBIUMCICHUS» 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJb30BaHUS AEHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
HayaTo B OCHOBHOM IMikoJyie. B crapmieil mikoje oco0oe BHUMAHUE YAENSIETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIIBHBIX HABBIKOB, BKJIIOYAIONIUX B ce0s
UCIIOJb30BaHUE PAa3IMYHBIX (OPM 3amucu JIEHCTBUTEIBHOIO YHUCHA, YMEHHUE
pPAallMOHAJIBHO BBINOJIHATh JEUCTBUSI C HUMH, J€JIaThb MPUKUAKY, OLICHHBATH
pesynbrar. OOyuarolmuecs: MOMy4YaroT HaBbIKM NPUOMMKEHHBIX BBIUYHUCIECHUH,
BBITIOJTHEHUS JCUCTBUM C 4YHCIaMH, 3allMCaHHBIMM B CTaHAapTHOU Gdopme,
UCIIOJIb30BaHUS MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKCHUN.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCAd HAa IPOTSHKEHUU BCErO
oOydyeHHs B CTaplield NIKOJIE€, IMOCKOJbKY B KaXXIOM paslieiie IporpaMmbl
IPEeIyCMOTPEHO pEILIEHUE COOTBETCTBYIOMIMX 3afad. OOyuaromiuecs OBJaIeBaIOT
pPa3IMYHBIMA METOJAMHU PEIICHHS LEJbIX, PALMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTelIbHbIX, JIOTAPUPMHUUECKUX W  TPUTOHOMETPUUYECKUX  YpaBHEHU,
HEPABEHCTB U UX cucTeM. [1osrydeHHbIe yMEHNs UCTIOJIB3YIOTCS IIPU UCCIIEN0BAHNN
(GYyHKUMNA C TOMOIIBIO MPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3aJa4 M 3a]ad Ha
HaXOXKJEHUE HauOOJIbIIMX W HAUMEHBIIMX 3HauYeHUH QyHkuuu. JlaHHas
coliep)kaTelbHas JIMHUS BKJIIOYaeT B ce0d Takke (QOpMHUpOBAHUE YMEHHMH
BBIMOJIHATH pacuy€Tbl 1Mo ¢GopmMmynaM, NpeoOpa3oBaHUs LEJbIX, PalOHAIbHBIX,
HMppalMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUM, & TaKKE€ BBIPAKEHUN,



coJiep)Kalux cTerneHn u jorapudmel. brarogaps m3ydeHuio anredpandeckoro
MaTrepualia IPOUCXOAUT JalbHEMIIee pa3BUTHE aITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIIJICHUST y4alluXcs, (OPMUPYIOTCS HABBIKU JIEAYKTUBHBIX PACCYXKIACHUM,
paboThl C CHUMBOJIbHBIMUA (pOpMaMu, TPENCTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BHJI€ PABEHCTB U HEPABEHCTB. Ajredpa mpeanaraet 3¢ ¢GeKTUBHbIC
MHCTPYMEHTBl JJIi PELICHUs NPAKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 3a]1ad,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3BMOXKHOCTH KakK sI3bIKa HAYKH.

ConepxarenpHo-MeToqMYecKass JUHUS «DyHKIUMU U rpaduKu» TECHO
NEPEIJIETAETCA C APYTUMH JIMHUSAMU Kypca, HOCKOIBKY B KAKOM-TO CMBICTIE 3a1a€T
MIOCJIEIOBATEIbHOCTD U3YyUEHHUsI MaTepraa. M3ydeHue cTeneHHoM, MOKa3aTelIbHOM,
JorapuMHUUECKON W TPUTOHOMETPHUYECKUX (YHKIUH, UX CBOWCTB M Tpa(HUKOB,
UCTOJb30BaHUE (YHKIUHN AJI pelIeHUs 3a7ad U3 JAPYruX Y4eOHBIX NMPEAMETOB U
peanbHOM XU3HHM TECHO CBA3aHO KAaK C MAaTeMAaTHYECKUM aHaju30M, TaK U C
pelIeHneM ypaBHEHUI U HepaBeHCTB. Ilpu »3ToM 00jbIIOE BHUMAaHUE YIEISAETCS
(OpMHPOBAHUIO YMEHUS BBIPAKATH (DOPMYJIaMU 3aBUCUMOCTH MEXKIY Pa3IuYHbIMU
BEJIMYMHAMH, HCCIEAOBaTh IMOJIYYEHHbIE (YHKIHMH, CTPOUTh HX TIpaduxy.
Marepuai 3Toi coepKaTenbHON JTMHUYU HALICJIEH HA Pa3BUTUE YMEHUW U HABBIKOB,
MO3BOJISAIOIIMX BbIpaXKaTh 3aBUCUMOCTU MEXKIY BEJIMYMHAMH B Pa3IUyHOU dopMe:
aHAJIUTHYECKOW, Tpaduueckoii u cioBecHol. Ero wusydenme crnocoOCTByeT
Pa3BUTUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K O0OOOIIEHUIO U
KOHKPETHU3alH, HCIIOIb30BAHUIO AaHAJIOT M.

CopnepxarenpHas JinHHAs «Hadama maTeMaTH4eCKOro aHalv3a» IO03BOJIAET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTEeMaTHYECKUX, TaK W MPUKIAIHBIX 3a7ad,
JOCTYMHBIX 00YYarOIIMMCSI, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTb HUCCIIEI0BATh U
CTpOUTH rpaduKu PYHKIMI, ONpeaeasTh UX HauOOJIbIINE U HAUMEHBLINE 3HAUCHMS,
BBIUMCIIATH TUIOWAAN QUIyp U OOBEMBI TE€J, HaXOAUTh CKOPOCTU U YCKOPEHUS
npoueccoB. JlaHHas cojepaTenbHas JIMHHUS OTKPBIBAET HOBBIE BO3MOXHOCTH
NOCTPOEHUSI MaTEMaTHYECKUX MOJENEH pEaJbHbIX CHTyalud, HAaXO0XICHHUS
HaWJIy4ylIero peuieHusl B NPUKIAJAHBIX, B TOM YHUCJE COIUATbHO-3KOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MAaTHYECKOTO0 aHallh3a CHOCOOCTBYET
Pa3BUTHIO A0CTPAKTHOrO, (POPMaIbHO-JIOTUYECKOTO M KPEaTUBHOTO MBIIIJICHUS,
(opMUPOBaHKIO YMEHHI paclo3HABaTh MPOSBIICHUS 3aKOHOB MAaTEMaTUKU B HayKe,
TEXHUKE U HUcKyccTBe. OOydarommuecs Y3HAIOT O BBIJAIOLIUXCA Ppe3yibTaTax,
MOJIYYCHHBIX B XOJI€ Pa3BUTHUS MATEMATUKH KaK HayKH, U UX aBTOpax.

CopepxarenpHO-MeTOAUYECKast TUHUSA «MHOXKEeCTBAa U JIOTHKa» B OCHOBHOM
MOCBAIIEHA  3JEMEHTaM TEOPUM  MHOXECTB. | €OpETUKO-MHOXKECTBEHHBIE
IPEICTaBIICHUS MTPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaTeMAaTHKW M MPEeIararT
Han0oJiee YHUBEPCATbHBIN S3bIK, OOBEAUHSIONINI BCE pa3eiibl MATEMATUKU U €€
MIPWIOKEHUN, OHHU CBSI3BIBAIOT PA3HbIE MAaTEMAaTHUYECKHE TUCLUIUIMHBI B €IHHOE



uenoe. [ToaToMy Ba)XHO aTh BO3MOXHOCTh IIKOJBHUKY HMOHUMaTh TEOPETUKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOM MATEMaTUKH W HCHOJb30BaTh €ro s
BBIPAYKEHUS CBOUX MBICIICH.

B kypce «AnreOpa um Hayajga MaTEMaTHYECKOTO aHajIu3a» MPUCYTCTBYIOT
TAaKK€ OCHOBBI ~MAaTE€MaTUYECKOrO0  MOJCIHUPOBAHUS, KOTOpbIE IPU3BAHBI
chopMHUPOBATH HABBIKU MOCTPOCHUS MOJIEICH pealbHBIX CUTYAIlHil, HCCIEA0BAHNUS
ATUX MOJIENIe C MOMOIIBI0 afmapara anreOpsl ¥ MaTeMaTHYECKOro aHalu3a |
UHTEPIPETALMU OJIYYSHHBIX pe3yJIbTaTOB. Takue 3aaHus BIUICTCHBI B KaXK/IbIH U3
pa3IesoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall Kypca IIMPOKO UCTIONb3YETCs IS
penieHuss NpUKIaAHbIX 3anad. [Ipu pemieHnn peadbHBIX MPAKTUYECKUX 3a/1ad
y4amiecs pa3BUBAIOT HaOII0JaTebHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCs, HCIOJIb30BATh AHAJOTHI0, 0000HIaTh M KOHKPETU3UPOBATH
npobiemy. JlesTeabHOCTh IO (OPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3a/lady OpPraHu3yeTcsl B MPOIECCe M3YyUEHUs BCeX TeM Kypca «Asrebpa W Hayasa
MaTEeMaTUYECKOrO aHaJIU3ay.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

B ydyeOHOM m1aHe Ha U3ydeHHE Kypca anreOphl 1 Hayall MaTeMaTHYeCKOro aHaln3a
Ha 0a30BOM yYpOBHE OTBOJUTCS 2 yaca B HeAento B 10 kiacce v 3 yaca B HEJICIIO B
11 kmacce, Bcero 3a aBa roga ooydenus — 170 gacos.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC

Yuciaa v BIYMCICHUSA
Parnmonaneupie yucna. OOBIKHOBEHHBIE M JIECATHUYHBIC APOOH, MPOICHTHI,
OecKOHEUYHbIE  TMepuoaudecKkue apodbu. Apudmernyeckue  omepamnud ¢
palMOHAIBHBIMU YKCIIaMU, TPeo0Opa30BaHUs YHCIOBLIX BhIpakeHUH. [IpuMeHenue
Ipo0elt U MPOUEHTOB ISl PEIICHUs MPUKIAAHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciien
3HAHUU U PEaJIbHOM KU3HH.
JlelictBuTenpHble 4uncia. PalnuMOHaNIbHBIE W UPPAUMOHAIBHBIE YHUCITA.
Apudmernueckue onepauuu ¢ IEUCTBUTENbHBIMU 4yuciaamu. [IpubmmxkEHHbIE
BBIYMCIICHUS], IPABUJIA OKPYTJIEHNS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYNCICHHM.
Crenenp ¢ wnensiM  nokazareneMm. CrangaptHas ¢opMa  3ammcu
nefcTBUTeNbHOrO  uyMcna. Mcnonmp3oBaHue —moaxondmedl  (opMbl  3amMcu
JNEWCTBUTEIBHBIX YMCEN I PELICHUS NIPAKTUYECKUX 3a7a4 U IIPEIACTABIICHUS
JAHHBIX.
Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apu(pMeTHYECKUMU KOPHAMHU HaTYpaJIbHOM CTETIECHHU.
CHHYC, KOCMHYC M TaHI'€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOTO APTYMEHTA.
YpaBHeHMs U HEPABEHCTBA
ToxecTBa U TOKIECTBEHHbIE MPE0Opa3oBaHUS.
[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETpUUYECKHE (HYOPMYIIBI.
YpaBHeHue, KOpeHb ypaBHEeHUs1. HepaBeHCTBO, pelieHne HepaBeHCcTBa. MeTo
MHTEPBAJIOB.
Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.
Pemenne nppanimoHanbHbIX YPaBHEHUNW U HEPABEHCTB.
Pemenre TpuroHOMETpUIECKUX YPABHEHUM.
[IprMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUI0 MAaTEMATUYECKUX 3a1a4 U
3a/1a4y U3 Pa3IMvHbIX 00JIacTe HayKU U PeasIbHOM KU3HU.
DyHKIUHN U rpaPuKu
OyHkIus, crnocoObl 3amanHus Gysknuu. [paduk ¢yHkiuu. B3aumuo
oOpaTHbIe (PYHKITUH.
OOnacTh ompeneneHus U MHOXKECTBO 3HaueHui ¢yHkuuu. Hynun ¢yHkimm.
[TpoMexyTKH 3HAKOOCTOSHCTBA. YETHBIE M HEUETHBIE (DYHKITHH.
CrenenHas GpyHKUHMS C HATYpaJIbHBIM U LIEJBIM Moka3aTesneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHS N-Oi CTENEHHU.



TpuroHomerpuueckass OKpPYKHOCTb, OIIPEIEICHUE TPUTOHOMETPUYECKUX
(YHKIIMI YUCIOBOTO apryMEHTa.

Hauaja MmaTeMaTH4eCKOro aHaImu3a

[locnenoBareTbHOCTH,  CIOCOOBI 3a1aHUS MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE ITOCIEN0BATEIBHOCTH.

ApudmeTrnueckast 1 reOMeTpHUEcKas Mporpeccud. beckoHeuHo yObIBaromast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH IeOMETPUYECKON
nporpeccun. dopMyna CIOXKHBIX NPOLEHTOB. MCHonab30BaHUE MPOTPECCHU IJIS
pEeLIEHUs peallbHbIX 3a]1ad MPUKJIIAJHOTO XapakTepa.

MHokecTBa U JIOTHKA

MHoxecTBO, omnepauuu Haj MHOXecTBamu. [(uarpammbl Oiinepa—BenHa.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO aIlllapara il ONHUCAHUSA PEaJbHBIX
IPOLIECCOB U SIBJICHUI, IPU PELLICHUU 3a7a4 U3 APYTrUX y4eOHbIX IPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBHE, J0Ka3aTEIbCTBO.

11 KJIACC

Yucsia ¥ BIYMCICHUSA

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

Crenensp ¢ panmoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTEIICHH.

Jlorapudm uncina. JlecITHUHbIE U HATYPAJIbHbBIE JTOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BEIPAXKEHUM, CONEPKAIIMX JTOTAPUPMBI.

[TpeoOpa3oBanue BBIpAXKEHUN, COAEpXKAIIMX CTENEHH C palOHaJIbHBIM
ITOKA3aTEeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPABHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS] U HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHHU. PellleHne MPUKIAIHbIX 33/1a4 C MOMOIIbIO
CUCTEMBI JIMHEWHBIX YPABHEHUM.

CucTeMbI 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHU U HEPABEHCTB.

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

DyHKIUMN U rpaPuKu

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

Tpuronomerpuueckne  (QyHKIIMHM, WX CBOWCTBA W  Tpadukwu.

[TokazaTtenbHas u norapudmMuydeckasi GyHKIIUU, ©X CBONCTBA U TpadUKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIs peIICHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUNA JUIsI UCCICNOBAHUS TIPOIECCOB U
3aBUCUMOCTEHN, KOTOPBIE BO3HHMKAIOT IMPU PELICHWH 3a1ad U3 APYIHUX y4eOHBIX
IPEAMETOB U PEANBHOM )KU3HH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHabie hyHKIIMA. MeTOT MHTEPBAJIOB ISl pEIICHUS] HEPABEHCTB.

[IpousBonnas  ¢yHkmuu. ['eoMmerpuueckuii U (GUBHUYECKHH  CMBICI
ITPOU3BOJTHOM.

[IpousBoaHbie  3ieMEHTAapHBIX  GyHKUUA.  Dopmynbl  HaxOXIEHUS
IPOU3BOIHON CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKITUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxxaenne HanOoIbIIero 1 HAMMEHbIIEro 3HaYeHus: (yHKIUH Ha
OTpE3KE.

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

[lepBooOpa3znas. Tabmuua nepBooOpa3HBIX.

Wurerpan, ero reoMeTpuyeckuii W (QuU3WYecKuil cMbIci. Beraucienue
uHTerpana o ¢popmysne Hetorona—Jleitoauna.



IHINIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6HOFO npeameTa «MaremaTuka» JOJIDKHO oOecrneynBaTh
JOCTHKCHHUC HAa YPOBHC CPCAHCTO O6HI€F0 O6p8,30BaHI/I$I CICAYIOIUX JUIHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6p330BaTCJ'II)HBIX PE3YyJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI MPOTrpaMMbl Y4YEOHOTO TMpeaMeTa
«MareMaTuka» XxapakTepUu3yrTCs:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOU MO3UIIMKM 00YUAIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOTO 4YJ€HA POCCUUCKOTO OOIIeCTBa, MPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUM,
npoLeayp TpaXkIaHCKoro obmiectBa (BBIOOPHI, OMPOCHI W IIp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTAMHU B COOTBETCTBUM C HX
GYHKIUSMH 1 HA3HAYCHHUEM.

[TaTpuoTHYeCcKOE€ BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON MJICHTUYHOCTH, YBAKEHUS K
IPOIILJIOMY U HACTOSIIEMY POCCUICKON MaT€MAaTUKH, IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHKECHUAM POCCHIUCKUX MAaTEMATUKOB U POCCUMCKONW MAaTEMAaTHYECKOW IIKOJIBI,
K HMCIOJIb30BAHUIO ATUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUSI:

OCO3HaHUEM JYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  TIOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUI HAyKH U JIEATeIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMYMBOTO OYIYIIIETO.

DcTeTu4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYas ACTETHUKY MaTEMATHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33J1a4, PEIICHHH, PacCyKACHUN; BOCIIPUUMYHBOCTHIO
K MaTeMaTUYECKUM aCIeKTaM pa3IMUYHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCTIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
WHTEpecax 30pOBOTO U 0€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 37I0POBBIO (3I0pOBOE MHUTaHHUE, COATAHCHUPOBAHHBINA PEKUM 3aHITHH U
OTJIbIXa, peryJisipHas (pu3ndeckasi akTUBHOCTh); (PM3UYECKOTO COBEPIIICHCTBOBAHMUS,
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIIHLHON €SI TEIHHOCTBIO.

TpynoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOWS; WHTEPECOM K
pasnmuyHbiM  chepam  MPOdECCHOHATBHOW  JEATEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymed mpodeccu U pealn30BbIBAaTh COOCTBEHHBIC J>KU3HEHHBIC IUJIaHbI;
TOTOBHOCTBIO W CIIOCOOHOCTBIO K  MAaTeMaTHUYeCKOMY OOpa3OBaHHMIO W
caM000Opa30BaHUIO Ha TPOTSHKEHWU BCEH JKM3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHUIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MAaTEMAaTHUYE€CKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO HIKOJOTUYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHUS
COIIMAJIbHO-PKOHOMHYECKUX MPOLIECCOB Ha COCTOSIHUE MPUPOJHON M COLIMAIBHOMN
Cpempl, OCO3HAaHHWEM TJIOOAIBHOTO XapaKTepa JKOJOTHYECKUX MpoOsem;
OpHUEHTallMed Ha MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUW JJIs PEIICHUs 3a/1ad B
00J1aCTH OKPY’KAIOIICH Cpeibl, INIAHUPOBAHUS MOCTYIIKOB M OIIEHKUA UX BO3MOKHBIX
MOCJEACTBUN JJIs1 OKPYKAOLIEH CPEIBI.

[leHHOCTH HAYYHOTO TTO3HAHUSL:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKd U  OOIIECTBEHHOMW MPaKTUKH, MOHUMaHHEM
MaTeMaTUYECKOW HAyKh Kak c@epbl 4YeIOBEUECKON [eATeIbHOCTH, ATAloB €&
pa3BUTHS. M 3HAYMMOCTH JUISI PAa3BUTUS LHUBUIM3ALMHU; OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOl KakK CpEICTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOEKTHYI0 U HCCIEIOBATEIbCKYIO IEATEIbHOCTD
WHJIUBUAYAJILHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHUS MPOTPaMMbl y4EOHOTO IMpeaMera
«MareMaTuka» XapaKTepU3yITCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
Oelicmseus MU, YHUBEPCAIbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvmuvie  nosznasamenvmvle  Oelicmeus, — obecnewusaom
Gdopmuposarue 06a308blX KOSHUMUBHLIX NPOYECcos obyuarowuxcsa (oceoenue
Memoo0o8  NO3HAHUSL — OKPYJHCarnujeco  Mupa,  HpUMEHEeHUe  JI02UYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHul pabomams ¢ ungopmayueti).

bazoBble JTornuecKue qeCTBUA:

e BBIABIISITh U XapaKTEPHU30BaTh CYIISCTBCHHBIC MPU3HAKA MAaTEMaTHYECKHUX
O00BEKTOB, TOHATHN, OTHOIIEHWH MEXIy MOHATHIMH; (DOpMYyIHpOBaTh
OTpEJIEICHUs]  TOHATWW; YCTAHABIMBATh  CYIIECTBEHHBIH  MPHU3HAK
Kiaccu(ukayu, OCHOBAaHUS Il OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (HOpPMYyIUpOBaTH W  NPEOOPa30OBBIBATH  CYXKJICHHS:
YTBEPAUTEIBHBIE W OTPUIATEIbHBIC, C€IUHUYHBIC, YAaCTHBIE W OOIIue;
YCIIOBHBIC;

BBISBJSITh ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
npoTUBOpeYrs B ¢akTax, JAHHBIX, HAONIOJACHUAX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH s BEISIBIICHUS 3aKOHOMEPHOCTEH M TPOTHBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX W
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUCHUH 110 aHAJIOTHH;
IPOBO/IUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHIECKUX
YTBEPXACHUNA (MIPSIMBbIC U OT TIPOTHUBHOTO), BEICTPAaWBaTh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBECHHBIE
CYXKIE€HUS U BBIBOJIBI;

BBIOMpATh CMOco0 perieHus: ydeOHOM 3amayu (CpaBHHBATh HECKOJIBKO
BApUAHTOB peIIeHUs, BBIOUpATh HauboJee TMOAXOIANIMN ¢ y4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBrle nucciieqoBaTeIbCKUE TEUCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS;
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIME NPOTUBOpEUHE, MpPoOIIEMY,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOE, (OPMHUpPOBATH  TUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIIMIO, MHEHUE;

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

CaMOCTOATENEHO (OPMYIUPOBATH 0OOOIIEHHS U BBHIBOBI TIO pe3yjibTaTam
IPOBEAEHHOTO HAONIONCHUS, WCCIIEOBaHUs, OLEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHHI;

POTHO3UPOBATh BO3MOXXHOE PA3BUTHE MPOLIECCa, a TAKKE BBIJBUTaTh
IPEIOJIOKEHNUS O €T0 PA3BUTHUU B HOBBIX YCIIOBUSIX.

PaGota ¢ undopmarmei:

BBISIBIIATH Je(OUIIUTH HHGOPMAIINH, TAHHBIX, HEOOXOAMMBIX JIJIT OTBETA Ha
BOIPOC U JIJI PEIICHUS 3a]1a4H;

BBIOMpATh  WHGOPMAIMIO W3  MCTOYHUKOB  PA3jUYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh WH(POPMAITHIO
pPa3TUYHBIX BUOB U (POPM IIPEICTABIICHNUS,

CTPYKTYpPHPOBaTh MH(POPMAIIHIO, IPEACTABIATh €€ B Pa3INIHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUUueCcKH;

OIICHHBATh HaJE&KHOCTD nHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanouvie  KoMMynuxamuenvle Oelicmsus, — obecneyusarom

CHOPpMUPOBAHHOCMb COYUATbHBIX HABLIKOB 00YUAOUJUXCAL.
OO0uieHue:

BOCIIPUHUMATh U (POPMYIIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJISIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3pEHUS
B YCTHBIX U NMCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAY PELICHUS
3a71a4M, KOMMEHTUPOBATH MOJIYYEHHBIN PE3yJIbTAaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIIPOCHI MO CYHIECTBY 00CYkKIaeMOM TEMBI,
poO0JIeMBbl, perraeMoil 3a/1auu, BHICKAa3bIBaTh UJICH, HAllEJICHHbIE Ha TTOUCK
pEILICHUsI; COMOCTAaBISATbh CBOM CYXKACHUA C CYXKICHHSIMU JIPYTHUX
YYaCTHUKOB JUajora, OOHapyKMBaTh pa3IU4Ue U CXOACTBO IMO3UIIUH; B
KOppeKTHOU popme popMyaupoBaTh pa3HOIIacusi, CBOU BO3PAKECHUS;
MPEACTABIATh  PE3yJbTaTbl  PELICHUs  3aJadd,  OKCIIEPUMEHTA,
WCCJIeIOBaHUs, POCKTA; CAMOCTOSITEILHO BEIOMPATH (hOpMAT BHICTYILIICHUS
C Yu€TOM 3a/1a4 MPe3eHTAUU U OCOOCHHOCTEN ayAUTOPUH.

CoTpyaHUYECTBO:

MOHUMATh U UCIIOIH30BaTh MPEUMYIIECTBA KOMAaHTHOM U UHIUBUTyaIbHON
paboThl MpU pemIeHUH YYEOHBIX 3a7ad;, MPUHUMATh IIeJIb COBMECTHOM
NESATEIbHOCTH, IUIAHUPOBaTh  OPraHU3AIMI0 COBMECTHOM  paboThl,
pacmpenenartb BUAbI pabdOT, JOroBapuBaThcs, OOCYXKJaTh MpoOLECC H
pe3ynbTaT padoThl; 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

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

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

Camoopranu3zanus:

COCTABJISITH TIJIaH, aJITOPUTM PEIICHUS 33]1a4H, BEIOMPATh CIIOCOO PEIICHHUS C

y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C YYETOM HOBOM MH(GOPMALIHH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TIO3HABATEILHON pediiekCMu Kak OCO3HAHUS
COBEPIIIAEMBIX JICHCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIA/IETh CIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yJibTaTa
pPELICHUSI MAaTEMATUYECKOM 3a/1a4H;



e MPEIBUAETH TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb IIPU PELIEHUHN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JTaHHBIX, HAlJEHHBIX OIINOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OIICHMBAThb COOTBETCTBUE pe3yJbTaTa LEIU M YCIOBHUSIM, OOBACHATH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KCHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HaXOAWTh OIMIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IHPEAMETHBIE PE3YJIbTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayaisa MaTeMaTHYECKOTO aHAIHU3a»
Ha YpOBHE CpeaHero oOIiiero oOpa3oBaHUs JOJKHO OOECIEeUHMBaTh JTOCTUKECHHE
CJIEYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yuciia ¥ BIYMCICHUSA

OnepupoBaTh MNOHATHSAMH: PAUUOHAIBHOE W JIEWCTBHUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOIIEHTHI.

BelmonHATh  apudMeTHYECKHE ~ ONepaldd C  PAlUMOHAIBHBIMU U
JNEUCTBUTEILHBIMUA YU CIIAMH.

BoInonHATh TPUOIMKEHHBIE BHIUUCICHUS, UCTIONB3Ys MpaBUiia OKPYTICHUS,
NenaTh NPUKHUIKY U OLIEHKY pPE3yJIbTaTa BEIYMCICHUN.

OnepupoBaTh MOHATHSAMHU: CTENEHb C LEIbIM IIOKa3aTEJIEM; CTaHIApTHAas
dopMa 3ammcu JEHCTBUTENIBHOTO 4YHCIA, KOPEHb HATypajJbHOW CTEIEHHU;
UCIOJIb30BaTh MOAXOIALLYI0 (OPMY 3alMCU JEHCTBUTENBHBIX YUCEIN ISl PEILCHUS
NPAKTUYECKUX 33/1a4 U MPEACTABIICHUS TaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC Y TaHI€HC IPOU3BOJIBHOTO YTJIa;
MCIIOJIb30BAaTh 3allMCh IPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIIUN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATUSAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; IIEJIOE,
pPalMOHAIIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHE;

BrimonHITh peoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAXCHUN U peIIaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BrImoHITh peoOpa3oBaHus IENBIX, PAIlMOHATBHBIX W HPPAMOHATBHBIX
BBIPaKEHUI U pelIaTh OCHOBHBIE THUIIBI EJIBIX, PALIMOHATBHBIX U UPPAIMOHATBHBIX
YPaBHEHU U HEPABEHCTB.

[IpyMeHATh YpaBHEHUSI U HEPABEHCTBA ISl PELIEHUS MATEMATUYECKUX 3a1a4
Y 33J1a4 U3 Pa3INIHbIX 001acTe HAYKH U PEaTbHOU KU3HH.



MonenupoBaTh pealibHbIC CHUTyalldd Ha S3bIKE aireOpbl, COCTABISTH
BBIPDAXKEHUSI, YpPaBHEHUS, HEPaBEHCTBA IO YCJIOBUIO 3aJayd, HCCIEA0BaTh
MOCTPOEHHBIE MOJIEJIN C UCIIOJIb30BAHUEM ammapara ajareophbl.

DOyHKUMH U TPaPUuKu

OnepupoBaTh MOHATUAMU: (YHKIHUSA, CIIOCOOBI 3a7aHus (PYHKIMH, 001acTh
OmpeneneH!s] U MHOXXECTBO 3HaueHW GyHKUMHU, Tpapuk (QYHKIUH, B3aHUMHO
oOpaTHbIe PYHKIIHH.

OnepupoBaTh MOHATUSAMU: YETHOCTh U HEYETHOCTH (PYHKITUH, HYTH (QYHKITAH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMIMA ISl peIeHUs] YPAaBHEHUM.

Crpouth M uuTaTh TpaduKu JTUHEHHON (DPYHKIIMHU, KBAAPATUYHON (DyHKIMH,
CTETIEHHOU (PYHKIIUHM C LI€JIBIM TTOKa3aTeIeM.

Hcnons3oBath rpaduku GyHKIUNA 71  HCCIEAOBaHUS TMPOILIECCOB U
3aBUCUMOCTEH TMpU pPEHICHUH 3a/a4d U3 JIPYTruX y4eOHBIX MPEIMETOB U pealbHOU
KU3HU; BhIpaxaTh GOpMyIaMHu 3aBUCUMOCTH MEK/y BEIIMYNHAMHU.

Havana MaTeMaTH4ecKOro aHajmn3a

OnepupoBaTh MOHITUSIMU: TIOCJIEIOBATEIBHOCTh, apudMeTHUeCKas U
reoMeTpUYECKasi MPOrPECCUH.

OnepupoBaTh TMOHATUAMH: OECKOHEYHO YyOBIBaOIIas TreoMeTphuecKas
mporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKON MTPOTPECCHH.

3aiaBaTh MOCJIEA0BATENLHOCTH PA3IMYHBIMU CIIOCOOaMU.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATEILHOCTEN U MPOTPECCUM I PELICHUS
peanbHbIX 3a]1a4 IPUKIIAIHOTO XapaKTepa.

MHo:xecTBa M JIOTMKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, ONI€PALlU HAJl MHOKECTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar JJisi ONUCaHUs peaIbHbIX
MPOIIECCOB U SIBJICHU, MPU PEUICHUU 3a7a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTb  MOHSTHUSIMH: ONpeJeNieHne,  Teopema, CJIEJICTBHE,
J0Ka3aTeNbCTRO.

11 KJIACC

Yucaa v BIYUCICHUSA

OnepupoBaTh TMOHATUSIMHU: HATypaJbHOE, IIEJI0€ YHUCIIO; MCIOJIb30BaATh
MPU3HAKU JIEJIMMOCTHU LENBIX YHCEN, PA3JIOKEHUE YMCIIAa HA MPOCTHIE MHOXKUTEIN
JUISL PELLICHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTENEHb C PAIMOHAIIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHUSAMU: JorapudM 4YKCIA, NECITHYHBIE M HATypaJbHbIE
norapu@Msl.

YpaBHeHUS U HEPABEHCTBA



[IpumensTh cBOIiCTBa cTemeHW [UIsl MPeoOpa3oBaHUA  BBIPAKEHUII;
ONEPUPOBATh NMOHATUAMM: ITOKA3aTEIBHOE YPABHEHHE M HEPABEHCTBO; PEIIATh
OCHOBHBIE THUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

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

HaxomuTe pemeHus npOCTEUINMX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBarh MOHATHUSAMM: CHCTEMa JIMHEWHBIX YPAaBHEHHMU M €€ PEIICHME;
WCIIOJIB30BATh CUCTEMY JIMHEHHBIX YPaBHEHUN IS PELICHUS IPAKTHYECKUX 3a/1a4.

HaxonuTe pemeHus npocTEHIIMX CUCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX
YPaBHEHUI U HEPABEHCTB.

MogenupoBaTh peanbHblE CUTyalldd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPDQXKECHHUSI, YPAaBHEHHUS, HEPABEHCTBA W CHCTEMBI II0 YCJIOBHUIO 3aJayH,
MCCJIEI0BATh IOCTPOECHHBIE MOJIENHU C UCIOJIb30BAHUEM allapara aareopsl.

DOyHKUMU U rpaduKu

OnepupoBaTh NOHATUSMM:  IEpPUOAUYECKass  (DYHKLUUSA, IPOMEXKYTKU
MOHOTOHHOCTH (PYHKIMH, TOYKH OJKCTpeMyma (QYHKUMHU, HauOoJblIee U
HauMeHbIllee 3HAueHUd (QYHKIUM Ha TMPOMEXKYTKE; HCIONb30BaTh UX A
UCClIeIOBaHUsl (PyHKIIMHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpapUKU IMOKA3aTEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (PYHKUMI; U300paxaTh WX HA KOOPAUHATHOW MJIOCKOCTH U
WCIIOJIb30BaTh JJIsl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOMN TUIOCKOCTU TpaQUKU JTUHEHHBIX YPaBHEHUHN U
UCIIOJIB30BaTh UX JUISA PELICHUS CUCTEMBI JINHEVUHBIX YPABHEHUM.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI HMCCIEAOBAaHUS MPOLIECCOB H
3aBUCUMOCTEMN U3 APYTUX yU4E€OHBIX TUCHUIUIMH.

Hauyaja MaTeMaTH4eCKOro aHaIM3a

OnepupoBaTh NOHATUSIMH: HENpepbIBHAS (QYHKLHS; TPOU3BOAHAS (DYHKIINH;
MCIIOJIb30BaTh FT€OMETPUYECKHUIN U (PU3UUECKUN CMBICI MPOU3BOIHOM VISl PEILICHHUS
3a1ad4.

HaxoauTs npon3BOAHbBIE 2JIEMEHTAPHBIX (PYHKIIHMA, BBIYUCIATH IPOU3BOIHBIC
CYMMBbI, TPOU3BEJEHUS, HACTHOTO (DYHKIIHIA.

Hcnonb30BaTh NPOU3BOIHYIO ISl MCCIIEI0OBaHUS (PYHKIIMA HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSTH PE3yJbTaThl UCCIEI0BAHUS K TOCTPOSHUIO IpauKOB.

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

OnepupoBaTh TMOHATHSAMHU: MEpBOOOpa3Hasi M  MHTErpajg; I[OHUMATh
reOMETPUYECKUN U (PU3NUECKUN CMBICI UHTErpaia.



HaxoauTh mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIININ; BEIYUCIIATH HHTETPa 110
dbopmyne Hrrorona—JleiOnura.

Pemath npukiaaHbIC 3a/1a49, B TOM YHCIIE COMUATBHO-DKOHOMUYIECKOTO H
(Gu3nIecKoro xapakrepa, CpeACTBAMUA MaTEMaTHUECKOTO aHAIIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KosunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (uudposBbie)
KourpoJubnbie | IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHokecTBa pallOHAIBHBIX U
. https://skysmart.ru/
1 JEUCTBUTENLHBIX UHcell. PamoHaabHbIe 14 1 2 ]
https://ege.sdamgia.ru/
YpaBHEHUS U HEPaBEHCTBA
5 Oyukuuu 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/
HppauroHanbHble ypaBHEHUS U HEPABEHCTBA https://ege.sdamgia.ru/
o
4 OPMYIIH! T 29 1 5 https://skysmart.ru/
TPUTOHOMETPUU. T pUTOHOMETPUUECKHE https://ege.sdamaia.ru/
ypaBHEHUS
5 [Tocrie10BaTeILHOCTH M MPOTPECCUN 5 0 1 https:/iskysmart.ruf
ea . porp https://ege.sdamgia.ru/
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1 0 https://skysmart.ru/
3HAHUU 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/
CteneHb C pallMOHAIBHBIM MTOKA3aTEIEM. https://ege.sdamaia.ru/
1 [MokaszarenbHas GyHkuus. [lokasaTenabHbIe 12 1 1 https: //resh. edULru /s.ubiect/51 /
YpaBHEHUS U HEPABEHCTBA resh .edu I’l.,l '
https://skysmart.ru/
Jlorapudmuueckas GyHKIIHUSA. https:/eqe.sdamaia.ru/
2 Jlorapu¢murieckue ypapHeHHS 1 12 1 2 https://resh.edu.ru/subject/51/
HEpPaBEHCTBA resh.edu.ru
https://skysmart.ru/
TpuronomeTrpuyeckue GYHKIIMH U UX https://eqe.sdamaia.ru/
3 rpa¢uku. Tpuronomerpurieckue 9 1 2 https://resh.edu.ru/subject/51/
HepaBeHCTBa I’eSh edu ru
https://skysmart.ru/
https://ege.sdamgia.ru/

4 [IpousBonnas. [Ipumenenne npon3BoIHOM 24 1 1 htth' / /rtgsh edu I‘?J /subiect/51/
resh.edu.ru
https://skysmart.ru/

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

HTCTpall 1 Cro MpUMCHCHHA https://resh.edu.ru/subject/51/
resh.edu.ru
https://skysmart.ru/
https://ege.sdamgia.ru/

6 Cucremsl ypaBHEHUI 12 1 1 p.ed .

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