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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamMmma yueOHOTO Kypca «Anredpa v Havalla MaTeMaTUYECKOTrO
aHanu3a» 0a30BOT0 YpoBHs AJist oOyyatomuxcsa 10 kiaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYIAPCTBEHHOT'O 00Pa30BaTENFHOTO CTaHAapTa CPEIHEr0 OOIIETO
oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMH, NIPEIBIBIICMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBIIIIOIIMMH OCHOBY JIJII CaMOPA3BUTHS W HEMPEPBHIBHOTO 00pa30BaHUS,
I[EJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TI03HABATEIBLHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MaTEeMaTHYECKOTO aHAIM3a» SIBISICTCS OJHUM W3
HanboJiee 3HAYMMBIX B TIPOrpaMMe CTapIIIeH MIKOJIbI, TOCKOJbKY, C OHOW CTOPOHHI,
OH o00OecreynBaeT WHCTPYMEHTAIbHYIO 0a3y sl M3yYeHHsS BCEX €CTECTBEHHO-
HAy4YHBIX KYPCOB, a C JIPYroil CTOPOHBI, POPMUPYET JOTHUYECKOE U aOCTPAKTHOE
MBIIIJIEHUE YYalllUXCS HAa YpOBHE, HEOOXOJUMOM [IJII OCBOEHHUS KYypCOB
MH(GOPMATHUKH, 00I1IECTBO3HAHMSI, UCTOPUH, CIIOBECHOCTH. B paMkax gaHHOTro Kypca
ydaliuecs OBJIaJIEBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOW HAyKH, KOTOpas
bopMynHpyeT CBOM TOCTHKEHHSI B MaTEMaTUYECKOH (hopme.

Kypc anrebpsr n Havanm MaTeMaTHYECKOTO aHAN3a 3aKJIaJIbIBACT OCHOBY JIJIs
YCIIENITHOT'O OBJNQJICHUA 3aKOoHAMU (DU3WKH, XUMUHM, OWOJOTHH, TIOHUMAaHUS
OCHOBHBIX TCHJICHIMA JKOHOMHUKH U OOIIECTBEHHOW IKW3HHW, IIO3BOJISCT
OPUCHTHPOBATHCSI B COBPEMECHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSAX,
YBEpPEHHO HCIIOJIb30BaTh WX B MOBCEIHEBHOW XU3HU. B TOoke BpeMsi OBIafcHHUE
a0CTpaKTHBIMU ¥ JIOTMYECKH CTPOTUMHM MAaTEMAaTUYECKUMH KOHCTPYKIUSIMH
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKIICHUS, UCITIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaJNoOTruIo, POPMHUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B xo/me n3yueHus
anreOppl W HaYaJl MaTeMaTUYeCKOTO aHaldu3a B CTapIliel IIKOJe YydJalluecs
MOJIYYatOT HOBBIM ONBIT PEHICHUS MPUKIATHBIX 3a/ad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MATEMAaTUYECKUX MOJIEIeH peaabHBIX CUTYallMid W WHTEPIPETAIUH
MOJIYYCHHBIX ~ PENICHWH, 3HAKOMSTCS C  NpUMEPAaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTE B TIpUpOaE, HAyKe W B HCKYCCTBE, C BBLIAIOIIMMUCS
MaTeMaTHIECKUMU OTKPBITUSIMHU ¥ X aBTOPAMH.

Kypc oOnamaer 3HAuMTENbHBIM BOCIHUTATEIBHBIM TMOTEHIIMATIOM, KOTOPBIM
peanusyercs Kak depe3 y4deOHbI Marepuall, cocOOCTBYIOIMINI (OpMHUPOBAHUIO
HAay4yHOTr0 MHPOBO33pPEHHUS, TaK W uepe3 creuuduky ydeOHOU IeaTeNbHOCTH,



TpeOyromen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJOJKUTENBHOM
KOHLEHTpAI[MM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIyYEHHbIN Pe3yJIbTar.

B ocHOBe MeToauKu 00yueHus anredpe 1 HadyajgaMm MaTeMaTHYeCKOTr0 aHaIn3a
JICKUT JIEATETbHOCTHBIA MPUHIUIT O0YUESHUSI.

Crpykrypa Kypca «AnreOpa 1 Hayaja MaTEMaTUYECKOr0 aHAJIN3a» BKIIIOYAET
CIEAYIOLIHUE COACPKATEIBHO-METOAUYECKUE JIMHUU: «YHClIa U BBIUUCICHUAY,
«DyHKIMM U TpapuKn», «YpaBHEHUS U HEpaBEeHCTBa», «Hayana Maremaruyeckoro
aHanusa», «MHOXKeCTBa U JIOTMKa». Bce OCHOBHBIE COAEPKATEIBHO-METOIUYECKUE
JUHUM W3Yy4yaloTCsd Ha MPOTSHKEHMHM JABYX JIeT OOy4YeHHsi B CTapllel IKoJe,
€CTECTBEHHO JIOIOJHSAS APYT APYyra U IOCTEIIEHHO HACBIIASCh HOBBIMU TEMaMHU U
paznenamu. J[aHHBIA Kypc SIBJISIETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEIMHSET B
cebe comepKaHME  HECKONBbKMX  MaTeMaTH4eCKMX  JUCHMILIMH:  anreopa,
TPUTOHOMETPHUSI, MATEMATUYECKUN aHAJIN3, TEOPUs MHOXKECTB U p. Ilo mepe Toro
KaK yyaniuecsi OBJaJeBaloT BcE€ OoJee MIMPOKUM MAaTEMaTHYECKUM arrapaToMm, y
HUX TIOCNIEJ0BATeIbHO (POPMUPYETCS M COBEPILICHCTBYETCS YMEHUE CTPOUTH
MaTeMaTUYECKYIO MOJIEb PEaJbHON CUTYalluH, IPUMEHATh 3HAHUS, [I0JIyYECHHbBIEC B
Kypce «Anrebpa M Hayajga MaTeMaTUYECKOro aHalu3a», Uil pPELICHUs
CaMOCTOSITEIbHO  C(OPMYJIMPOBAHHON MaTeMaTHMYECKOM 3ajaud, a 3aTeM
UHTEPIPETUPOBATD ITOJYYEHHBIN PE3YIbTaT.

ConepxaTenbHO-METOAMYECKAs JTUHUA «YucCna U BBIYUCIEHUS 3aBEPIIAECT
(dbopMHpOBaHUE HABBIKOB MCIIOJIB30BAHUS JIEMUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOM mIKkojie. B crapmieil mikoiie ocoboe BHUMaHUE YAENseTcs
(GOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B CeOs
UCIIOJIb30BaHUE PAa3IUYHBIX (OpM 3amucu  JEWCTBUTEIBHOTO 4YHCIA, YMEHHE
pallMOHAJBbHO BBINOJHATh JEWCTBUS C HUMH, JelaTh MPUKUAKY, OLEHHUBATh
pesynbrar. OOywaromuecss TONYyYalOT HaBBIKM NPHOTMKEHHBIX BBIUKCICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHCIIaMH, 3alMCaHHBIMH B CTaHIApTHOW ¢dopme,
HCIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YACIIOBBIX BBIPAXKEHHUM.

JIuanus «YpaBHEHHS W HEPABEHCTBA» PEANU3YETCA HA NPOTSIKEHUH BCETO
oOydeHHsI B CTapuiedl IIKOJIe, TOCKOJIbKY B KaXIOM pa3jelie MpOorpaMMbI
MPETYCMOTPEHO pEelIeHUE COOTBETCTBYIOMUX 3amad. OOydaroniuecss oBlIaeBatoOT
Pa3IMYHBIMUA METOJAMHU PELICHUS LEbIX, PalWOHAIBHBIX, WPPALUOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApUOMHUYECKUX ¢  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loiTydyeHHbIE YMEHHS UCTIOB3YIOTCS MPU UCCIEA0BAHUN
(GYHKIIMH ¢ TIOMOIIBI0 TPOU3BOHOM, PEIICHUH TPUKIAIHBIX 3a7ad W 3a7ad Ha
HaxoXXJI€HUE HAuOOJbIIMX M HAUMEHbIIUMX 3HaYeHud ¢yHkuuu. Jlannas
colep)KaTenbHas JIMHWS BKIOYAaeT B ce0s Takxke (HOpMUpOBaHHE YMEHHM
BBITIOJIHATh pacy€thl 1o ¢opmyliaMm, MpeoOpa3oBaHUsl LEJNbIX, PALUMOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a4 TAKKE BBIPAKECHHUI,
coJiepKallluX cTeneHu u Jiorapudmbl. braromaps u3ydeHuro anreOpanyeckoro
Marepualia MPOUMCXOAUT JajdbHENIIee pa3BUTHE aJTOPUTMHUUECKOTO U a0CTPAKTHOTO



MBIIJICHUSI y4daluxcsi, (OPMHUPYIOTCS HABBIKM JEAYKTUBHBIX PACCYXKIACHUH,
paboThl C CHUMBOJBHBIMU (OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB U HEpaBEHCTB. AnreOpa npeanaraer 3 QpeKTuBHbIE
MHCTPYMEHTBI [JIsl pEUIeHUs] MPAKTHUYECKUX M €CTeCTBEHHO-HAay4HbIX 3ajad,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK SI3bIKA HAYKH.

ConepxarenpHo-MeToANMYeCKass JMHUS «DyHKIMU W rpaduKu» TECHO
MEePETUIeTACTCS ¢ IPYTUMU JTUHUSMH Kypca, MMOCKOIBKY B KAKOM-TO CMBICIIE 3a/1aéT
MOCJICIOBATEIIBHOCTD N3YUCHHS MaTepraia. M3yueHne CTeneHHOM, TOKa3aTeIbHOM,
JorapuMUYECKON W TPUTOHOMETPUYECCKUX (YHKIIMHA, UX CBOWCTB M TpaduKOB,
UCIIOJIb30BaHNe (DYHKIMK IS PelIeHUs 3a1ad U3 JPYTHX YUCOHBIX MPEIMETOB U
peaNbHON JKM3HU TECHO CBSI3aHO KaK C MaTEMaTHYCCKUM aHAJIM30M, TaK U C
pEIICHHEM YpaBHEHUH W HEpaBeHCTB. [Ipu 3TOM OOJIbIIIOE BHUMaHHUE YIACISICTCS
(GbopMHUPOBaHUIO YMEHHS BBIpAXKaTh POPMYITaMH 3aBUCUMOCTH MEKTY Pa3TUuIHBIMH
BEJIMYMHAMH, HCCJICJ0BATh TOJyYCHHbIE (YHKIMH, CTPOUTh WX TIpaduKH.
Matepwualt 3Tol cojiepKaTelIbHOM JTMHNUN HAICJICH Ha pa3BUTUE YMCHUM U HABBIKOB,
TIO3BOJISIONTUX BBIPAKATh 3aBUCUMOCTH MEK/y BETUYMHAMU B pa3IndHOU (hopme:
aQHAIMTHYECKOW, Tpaduueckod U cIIOBeCHOH. Ero wm3ydeHwe crocoOCTByeT
Pa3BUTHIO AJITOPUTMUUYECKOTO MBIIIJIEHUS, CIHOCOOHOCTH K OOOOIICHUIO U
KOHKPETHU3AIMH, UCIIOTb30BAHUIO aHAJIOTHA.

ConepxartenbHass nuHusA «Hayana maTemMaTHyecKkoro aHaian3a» IO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr Kak MaTeMaTH4YEeCKHUX, TAK M MPUKIAJHBIX 33724,
JOCTYITHBIX 00YYaroNIMMCs, Y KOTOPBIX MOSIBIISIETCS] BO3MOXKHOCTh HUCCIIEA0BATH U
CTpOUTh rpaduKu PYHKIUH, ONPEIEsATh UX HAUOOJBIITNE U HAUMEHbIIINE 3HAYCHHUS,
BBIUUCTSATh TUIOMIaAn (GUryp u oO0BEMBI TEN, HAXOIUTh CKOPOCTH U YCKOPECHHUS
npoueccoB. JlaHHas coaepxkaTeiabHas JMHUS OTKPHIBAET HOBBIE BO3MOXHOCTHU
INOCTPOEHUSI MATEMAaTUYECKUX MOJEJIEH pealbHbIX CUTyallud, HaXOXKICHUS
HAWJIY4IIEro PelieHusl B MPUKIAIHBIX, B TOM YHUCJE COLUUAIbHO-3KOHOMHYECKUX,
3alayaX. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYE€CKOTO aHallu3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (HOPMAIBHO-TOTUYECKOTO W KPEATUBHOTO MBIIIICHUS,
dbopMHUpOBaHUIO YMEHUH pACIIO3HABATH MPOSBICHUS 3aKOHOB MaTEMaTHUKH B HayKe,
TEXHUKE U HCKyccTBe. OOydarommecss y3HAIOT O BBIIAIOMIMXCA Pe3yJbTaTax,
MIOJIYYEHHBIX B XOJ€E PAa3BUTHSI MATEMAaTUKN KaK HayKH, U UX aBTOpaXx.

ConepxaTtenbHO-MeTOAMYECKas JIMHUS «MHOXECTBa U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  JJIEMEHTaM  TEOPUM  MHOXKECTB. [ €OpeTHUKO-MHOXKECTBEHHbIE
MPEICTABIEHUS] TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MATEMATHUKH M MPEIIAraroT
HanOoJiee YHUBEPCAIBHBIN S3bIK, OOBEAMHSIONINN BCE pa3ebl MATEMAaTUKH U €€
MPUJIOKEHNUM, OHU CBSA3BIBAIOT PA3HbIE MATEMAaTUYECKHUE AUCHMIUIMHBI B €JUHOE
nenoe. [loaroMy BaXHO AaTh BO3MOYKHOCTh IIKOJBHUKY IMOHMMAaTh TEOPETHKO-
MHOKECTBEHHBIN A3bIK COBPEMEHHOW MATEMAaTUKM M HCIOJIb30BATh €ro JJs
BBIPAYKEHUSI CBOMX MBICJIEH.



B kypce «Anrebpa M Hauyajga MaT€MaTHYECKOIO aHaIW3a» MNPHUCYTCTBYIOT
TAaK’K€ OCHOBBl ~MAaTEMaTHYECKOTO  MOJEIMPOBAaHUSA, KOTOpPbIE MPU3BaHBI
c(hopMHpPOBaTh HABBIKK IOCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIET0BAHUS
TUX MOJEJIEH C MOMOIIBIO almapara ajreOpbl U MAaTeMaTUYECKOro aHalu3a |
MHTEPIpPETALUU OJYYEHHBIX pe3yabTaToB. Takue 3aaHus BIUIETEHbI B KaXKIbIN U3
pa3esioB MPOrpaMMBl, IIOCKOJIBKY BECh MaTepHall Kypca IUPOKO UCIIONb3YETCs IS
pelieHus] NPUKIAIHbIX 3adad. [Ipu pemeHun peasbHbIX MPAKTHYECKUX 3aaad
yJaliMecs pa3BUBAIOT HAOJIIOATENBHOCTb, YMEHHE HAXOOUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCs, HCIOJIb30BATh AHAJIOTHIO, O0000IIATh M KOHKPETU3UPOBATH
npobsemy. JlesTenbHOCTh 10 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B MPOLIECCEe M3YyUEHHUs BCEX TeM Kypca «Anredpa um Havana
MaTEMATUYECKOTO aHAIU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

B yyeO6HOM mitaHe Ha u3ydeHue Kypca ainreopbl ¥ Hadall MaTeMaTHYECKOr0 aHalln3a
B 10 kacce Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henelo. Beero — 68 yacon

COIAEPKAHUE OBYYEHUA



10 KJIACC
Yucjia 1 BEIYUCJICHUSA

Paunonanbubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE APOOH, MPOLEHTHI,
OECKOHEUHblE  MepuoAnYecKre  JIpoldu.  Apudmerndeckue  omnepamud  C
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHul. [Ipumenenue
ApoOelt U MPOLEHTOB JUIsl PEIICHUs] TPUKIAJAHBIX 3a]a4 U3 Pa3jIMYHbIX OTpaciei
3HAHWUU U pEabHOM KU3HHU.

JlelicTBuTenbHblE uncia. PalMoHalbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubnumxéHHbie
BBIYKCIICHUS, [TPABUJIa OKPYTJICHHUS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenr ¢ uenbiM  mnokaszatenem. CrangapTHas  ¢dopma  3alucCH
JNEeUCTBUTENIBHOTO  4YHcia. Mcmonb3oBaHWe  moaxonsiiedt  ¢Gopmbl  3amucu
NEUCTBUTENIBHBIX YHWCEN JJI PEUICHUS NPAaKTUYECKUX 3aJad U MPEeACTABICHUS
JIAHHBIX.

ApudmeTndecknii  KOpeHb  HaTypalbHOW  cremeHu.  JleWcTBuUsS  C
apu(PpMETUIECKUMU KOPHSIMU HATYpPaJIbHOM CTEIeHH.

CuHyc, KOCUHYC M TaHT€HC YHCIIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHTE€HC YUCIIOBOT'O apryMEeHTA.

YpaBHeHUs U HEPABEHCTBA
ToxaecTBa U TOKIECTBEHHBIE PE0Opa30BaHUSI.

IIpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAKECHHH. OcCHOBHBIC
TPUTOHOMETpHUUYECKUE (HOPMYIIHL.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHrne HepaBeHcTBa. MeTo
VHTEPBAJIOB.

Peuienue 1nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.
Pemenne nppanmoHanbHbIX YpaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.



IIprMmeHenne ypaBHEHUN U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX 3a1a4 U
3a/1a4y U3 pa3auvHbIX 001acTeil HAyKHU U pealbHON KU3HH.

DyHKIUHN U TPaPUKHU

OyHk1Ms, criocoObl 3ananus GpyHkuuu. ['papuk pynkuuu. Bzaumuo obpaTHbie
GyHKIUN.

OO6nactp ompeneneHuss U MHOXECTBO 3HaueHU ¢yHkuumu. Hymu QyHkiuu.
[IpoMesxyTkH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIEC (DYHKIIMH.

CrenenHas (QyHKIMS ¢ HaTypaJbHBIM M LEJbIM MokazaTteneMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpa@uK KOpHS N-OW CTENEHHU.

TpuroHomerpuyeckasi OKpPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMN YHCIIOBOTO apryMEHTa.

Hauana mareMaTn4ecKoro aHajamsa

HOCJ’IGIIOB&TGJILHOCTI/I, CITOCOOBI 3alaHUsA HOCHGHOB&TCHLHOCTCﬁ.
MOHOTOHHBIE IIOCJICA0BAaTCIIbHOCTH.

Apudmernyeckas U reoMeTpuieckasi nporpeccuu. beckoHeuHo yObIBarorias
reoMmerpudeckas nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKOM
nporpeccun. dopmyiia CIOXKHBIX MPOUEHTOB. Mcnosb30BaHWE MPOrpeccuu s
pelIeHus pealbHbIX 3a/1a4 IPUKIIAJHOTO XapakTepa.

MHuoxkecTBa U JIOTHKA

MHoxkecTBO, onepanuu HaJ MHOECTBAMMU. JnarpamMmmebl
Oiinepa—BenHa. IlpuMmeHeHHe TEOPETUKO-MHOKECTBEHHOrO — ammapara  Juist
ONMCAaHUS PEAJbHBIX IPOLECCOB W SBICHUM, NMPU PELICHUM 3a4a4 U3 APYTHUX
y4eOHBIX MTPEMETOB.

Onpenenenue, Teopema, CIeICTBUE, J0KA3ATEIbCTBO.

IIJTAHUPYEMBIE PE3YJIBTATDBI



OcBoenne yueOHOro mnpeaMera «MaremaTka» JTOJDKHO O0OeCreyuBaTh
JOCTH)KEHUE Ha YPOBHE CpeHEero o01ero o0pa3oBaHus CIEAYIONIUX JUYHOCTHBIX,
MeETaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUA IIPOTrPpaAMMBI y‘{€6HOFO npeameTa
«MaremaTuka» XAPAKTCPU3YIOTCA:

I'pakJ1TaHCKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKAAHCKOMN MOZUIIMKM 00YyYAIOIIEToCcss KaKk aKTUBHOTO
U OTBETCTBEHHOTO WJI€HAa POCCHICKOrO 0O0IlecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICHCTBOBATh C COLIMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBHUM C UX
(GYHKIUSAMHA U Ha3HAYEHHUEM.

[IaTpuOTHYECKOE BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNUCKON IpakJaHCKOW UACHTUYHOCTH, YBAXKEHHUS K
IPOLIJIOMY U HACTOAILIEMY POCCHICKONW MAaTEMATHKH, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTMKEHUSIM POCCUUCKUX MAaTEMAaTHKOB U POCCUMCKON MaTEMATUYECKOM LIKOJIBI,
K HCIIONB30BAHUIO JTHUX JIOCTHKEHUW B JPYrHMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

HVXOBHO-HD&BCTB@HHOFO BOCIIUTAHMA .

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTUYECKOTO  IOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHIKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OyAYIIErO.

DCTETUUECKOE BOCIIUTAHUE:




3CTETUYECKUM OTHOLICHUEM K MUPY, BKIIOYas ICTETUKY MATEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUH, PACCyKIECHUI; BOCIPUUMYNBOCTHIO
K MaTeMaTUYECKUM aCIIeKTaM pa3jIu4YHbIX BUJIOB UCKYCCTBA.

DusnyecKkoe BOCITUTAHUE:

c(hOpPMUPOBAHHOCTHIO yMEHUSI TMPUMEHITh MaTeMAaTHYeCKUE 3HAHUSA B
HMHTEpecax 370poBOro u 6e30macHoro odpasa KW3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE€ MUTaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHITHN U
OTJIbIXa, peryJiisipHas (pu3znyeckas akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMSI,
[P 3aHATHUSAX CIIOPTUBHO-03JI0POBUTEIIHLHOM JEATEIHHOCTHIO.

TpynoBoe BocrmuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM ILIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pasnmuuHbiM  cepam  NPOodECCHOHATILHOW  JICSITENBHOCTH,  CBA3aHHBIM  C
MaTeMaTHKONW M €€ NPWIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mnpodeccun W peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa3oBaHHMIO |
caMOOOpa30BaHUIO HA TMPOTSHKEHUM BCEH JKU3HU, TOTOBHOCTHIO K aAKTHBHOMY
YYaCTHIO B PELICHUU MPAKTUYECKUX 32724 MaTEMaTUUECKON HAIIPABICHHOCTH.

DKOJIOTMYECKOE BOCITMTAHUE:

c(hOpMUPOBAHHOCTHIO JIKOJIOTHYECKONH KYJIbTYphl, MOHMUMAHUEM BIIUSHUSI
COIMAJIBHO-2KOHOMMYECKHUX IMPOIIECCOB HA COCTOSIHUE MPUPOHOM U COIMATIBLHOMU
Cpeabl, OCO3HAHMEM TJOOAJIBHOIO  XapakKTepa HSKOJOTHYECKUX  IpobiieM;
OpMEHTAllMEl Ha NPUMEHEHHUE MAaTEMAaTHMYECKUX 3HAHWM [JId pElIeHUs 3aaad
B 00JIACTH OKpY’KaloIIeH cpebl, IUIAHUPOBAHHUS TIOCTYIIKOB MW OICHKH HX
BO3MOJKHBIX ITOCJICICTBUH JIJISI OKPYXKAIOIIEH CPEBI.

HeHHOCTI/I HAay4YHOI'O ITIO3HAHHA .

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAaykKu U  OOIIECTBEHHOW TMPAKTUKH, TOHHUMAaHHEM
MaTeMaTUYeCKON HayKd Kak cgepbl YEeIOBEUECKOW eATEeTbHOCTH, JTaroB ¢
pPa3sBUTUS W 3HAYMMOCTH JUISI PA3BUTHUS LMBUJIM3ALMHU; OBJIAJECHUEM SI3BIKOM
MAaTEMAaTHKA M MaTEMATHYECKOM KYJIbTypPOM KakK CPEACTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYLIECTBJISATh MPOCKTHYK) W HCCIENOBATEIIbCKYIO AEATEIBHOCTD
VH/IMBU1YaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpenMeTHbIE PE3yJIbTaThl OCBOECHHS MPOrpamMMbl Y4EOHOro mpeaMera

«MareMaTHKa XapaKTePHU3YIOTCS OBJIaJICHUEM
YHHUBEPCAIBHBIMU HO3HABAMEIbHBIMU OeliCMBUIMU, VHUBEPCATbHLIMU
KOMMYHUKAMUBHLIMU oeticmeusamu, VHUBEPCATbHbIMU — Pe2YIAIMUSHbIMU
oelcmeusmu.

1) Vnusepcanvuvie noznasamenvuwie oeticmausi, obecneyusaiom
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCo8 obyyaowuxca (oceoenue
Memooo8  NO3HAHUSL — OKpyJcaowe2o  Mupa,  NpuMeHeHue  JI02U4ecKux,

UCCIe008amenbCKux onepayuti, ymeHui pabomams ¢ ungpopmayueti).

ba3oBble TOrMuecKue JCUCTBUS:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKUM MaTEMaTUYECKUX
OOBEKTOB, TOHSITUH, OTHOUIEHWH MEXAy TOHATUSIMHU; (HOPMYIHPOBATH
OTpeieNIeHUsI TIOHSTHI; YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCUDUKAIINH,
OCHOBaHUS I 000OIIECHHS U CPAaBHEHHMSI, KpUTEPHUH TIPOBOJIMMOTO aHAJIN3a;
BOCIIPUHHUMATbh, GOPMYIHPOBATH U IPEOOPA30OBBIBAThH CYXKJICHUS: YTBEPIUTEIbHBIC
U OTpHIIaTeNIbHbIE, €IMHUYHBIE, YACTHBIE U OOIIIHE; YCIOBHbBIE;

BBISIBIIATH MAaT€MAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOPEYMS B
(dakTax, NaHHBIX, HAOJIIONCHUSIX W YTBEPXKACHHSX; MpeasiaraTh KpPUTEpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

Jie1aTh BBIBOJIbI C ICIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IE€AYKTUBHBIX U HHAYKTUBHBIX
YMO3aKJIHYEHNH, YMO3aKIIOUYEHUH 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOSITEJIBHO JIOKA3aTEIbCTBA MAaTEMaTHUYECKUX YTBEPKICHUU
(IpsiMbI€ U OT MPOTUBHOTO), BEICTPAaUBaTh ApPIryMEHTALMIO, TPUBOAUTH PUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BBIOWpATH COCO0 pelieHrs yuyeOHOU 3ajaun (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHusi, BBIOMpaTh Haubojee MOAXOMANIMN ¢ Y4ETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBrle Hcciie10BaTEILCKUE IEHCTBUS

WCIIOJIB30BaTh BOMPOCHI KaK HWCCJIEAOBATEIbCKHA HWHCTPYMEHT TIO3HAHWS,
dbopMynupoBaTh  BOMPOCH,  (HUKCHUpYIOIHE  MPOTUBOpPEYHE,  MPoOIeMy,
yCTaHABIMBATh MCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3y, apryMEHTHPOBATH
CBOIO TIO3UIINIO, MHCHHE,

MIPOBOJIUTh CAMOCTOSITEIILHO CINIAHWPOBAHHBIA JKCIIEPUMEHT, WCCIIEIOBAHUE IIO
YCTAaHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOTrO OOBEKTa, SBIICHHS, IPOIlecca,
BEISIBJICHUIO 3aBUCUMOCTEHN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;



CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUST M BBIBOJABI IO pe3yjibTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs,  MCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMI;
MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpollecca, a TakK€ BbBIABUIATh
MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nadopmanmeii:

BBISIBIIAITH Je(DUIUTHI HH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOMPOC
U JUISl pELICHUS 33/1a4u;

BbIOMpaTh MHOOPMAIMIO W3 MCTOYHMKOB pPAa3jIMYHbIX TUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(POPMALIMIO Pa3IMYHBIX BUJIOB U (OpM
IIPEACTABICHUS;

CTPYKTYpPUpPOBaTh HMH(OpPMALIMIO, MPEACTaBIATh €€ B pa3IMYHbIX (QopMax,
WLUTIOCTPUPOBATH IpadUyeCcKu;

OLICHMBATh HAJEKHOCTh MH(GOPMAIIMU MO CaMOCTOSITENILHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvrvle KoMmMyHuUKamuenwle Oeticmausl, obecneyugaiom
CcPOpMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YYAIOUUXCS.

OOmenue:

BOCIIPUHHMATh ¥ (POPMYJIHUPOBATh CYKJICHHS B COOTBETCTBUU C YCJIOBHUSMHU H
EJISIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX
M TIUCBMEHHBIX TEKCTaX, JiaBaTh IIOSACHCHHMS TI0 XOJAY PCIICHHS 3aJauH,
KOMMEHTHPOBATh MOJYyYCHHBIN pPe3yJIbTaT;

B XOJ¢ OOCYXICHHUS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
npoOJIeMBI, pelIacMOi 3a/Jaud, BBICKA3bIBATh WJICH, HAICJICHHBIC Ha ITOUCK
PCIICHHMS; COIMOCTABIATh CBOM CYXICHHUS C CYXACHUSAMH JPYTHX YYaCTHHUKOB
auaiora, oOHapy)KHMBaTh pa3IMuMe M CXOJCTBO IMO3MIIMI; B KOPPEKTHOH (opme
dbopMyITHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEACTABIATh PE3YJNbTaThl PEIICHUS 3aadd, SKCICPUMEHTAa, WCCIICIOBAHMS,
MIPOCKTA; CaMOCTOSITCIBHO BBIOMpPATh (GopMaT BBICTYIUICHHUS € Yy4€TOM 3ajad
MIPE3CHTAIMN 1 0COOCHHOCTEH ayIMTOPHH.

CoTpyIHHYECTBO:

MOHUMATh M UCTIONH30BATh MPEUMYIIIECTBA KOMAaHAHOW U MHANBUIYATLHON PaOOTHI
NPy pEeIIeHnH YYeOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOW JEATEeIHLHOCTH,
MUIAHUPOBATh OPTraHU3AIUI0 COBMECTHOW pabOThI, paclpeaeiiaTh BHABI PadoT,
JIOTOBAPHUBATKLCS, OOCYXKIATh MPOIECC M Pe3yNbTar paboThl; 0000IIaTh MHEHUS
HECKOJIbKHX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCyKIeHUs, OOMEH MHEHU,
«MO3TOBBIC MITYPMBD) U UHBIEC); BBITIOIHATH CBOIO YaCcTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMHU WICHAMH KOMAaH]Ibl; OTICHUBATh KA4€CTBO CBOETO BKJIAa



B O0mMH TOPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM  y4YaCTHUKAMU
B3aUMOIEUCTBUA.

3) Vuusepcanvhvie pezyniamuensle oeticmsus, 0becneuusarom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.

CaMoopraHu3aius:

COCTaBJIATh IUIaH, AJITOPUTM PEIICHUS 3a/1a4M, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM HUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAaPUAHThI PEIICHUM ¢ Y4€TOM HOBOM MH(OpMAaIIHH.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMHU IMO3HABATEJIbHOU pedIeKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM W MBICIUTEIBHBIX MPOIECCOB, MX PE3yJbTAaTOB; BIAJETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJIS TIpoIlecca U pe3yJsibTaTa PeIIeHUs MaTEMaTUYECKOM
3a/1a4H;

IPEeABUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTH TIPU PCIICHUH 3ajadH,
BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIU U YCIOBUSAM, OOBSCHATH MPUUYUHBI
JTOCTKEHUSI WM HEJIOCTHKEHUS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHue yueOHOro Kypca «AreOpa M Hayajga MaTeMaTHUYECKOTO aHAJIA3a)
Ha YpPOBHE CpeIHEro oOIero oOpa3oBaHMs JIOHKHO 0OECTICUMBATH JTOCTHIKCHHE
CICAYIOIMX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:

10 KIIACC

Yucsia 1 BBIYUCTCHUA

OnepupoBaTh TMOHSATUSAMU: pPAIMOHAIBHOE U JEUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI U IeCATUYHAsL IpOOb, MPOLEHTHI.



BeimonHATh  apudMeTHyECKHE ~— ONMepaldd € pAlMOHAIBHBIMU U
JNEUCTBUTEIIBHBIMU YU CIIAMM.

BbInosHATh PUOIMKEHHBIE BBIYMCICHUS, UCIIONb3Ysl MpaBUila OKpPYTJIEHUs,
JenaTh IPUKUAIKY U OLEHKY Pe3yJbTaTa BEIYMCICHUM.

OnepupoBaTh MOHATUSAMH: CTENEHb C ILENbIM IOKA3aTeeM; CTaHIapTHas
dopMa 3amuMcu JAEMCTBUTENBHOIO YHWCIA, KOPEHb HATypajJbHON CTENEHHU;
MCIIOJIb30BaTh MOAXOASIIYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN JUIsl PEILICHUS
NPaKTUYECKUX 3a]1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUAMH: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJILHOIO YIJIA;
UCII0JIb30BaTh 3aMKCh MPOU3BOJIBHOIO yria yepe3 oOpaTHble TPUTOHOMETPUUECKHE
GyHKIUN.

YpaBHeHUsS ¥ HEPABEHCTBA

OnepupoBaTh TOHATHUSAMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO; IIEJIOE,
paloHalibHOE, UPPAIMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
ypaBHEHHE;

BrinoniHaTh npeoOpa3oBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUN M peniaTh
TPUTOHOMETPUYECKUE YPaBHEHUS.

BoimonHaTh mpeoOpa3oBaHUs NENbIX, PAlMOHAIBHBIX U HPPAIMOHAIBHBIX
BBIPXKEHUH U pelIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHATIBHBIX U UPPALIMOHATIBHBIX
YpPaBHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA MU PELICHUS MaTEeMaTUYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

MOI[G.]'II/IpOBaTB pCalIbHBIC CHUTyallUKM Ha A3BIKC aﬂrerH, COCTaBJIATH
BBIPpAXKCHUA, YPABHCHHA, HCPABCHCTBA II0 YCIIOBUIO 3aAddu, HCCICIOBATH
IIOCTPOCHHLBIC MOACIIN C MCIIOJIb30BAHUCM allliapara aJ'IFC6pBI.

DyHKUNH U TPaPUKH

OnepupoBaTh MNOHATUSIMH: (DYHKIMS, crOCOOBI 3afaHus (YHKIHH, 00JIacTh
OMpeNIeNICHUs] U MHOXECTBO 3HAUeHUU (QPyHKUUH, rpaduk (QyHKIUH, B3aUMHO
oOpatHble (PyHKIUU.



OnepupoBaTh NOHATUSAMU: YETHOCTh U HEUETHOCTh (YHKUUHU, HYJIU (PYHKIUH,
IIPOMEXKYTKHN 3HAKOITOCTOSHCTBA.

Hcnonb3oBaTh rpaduku GyHKUMN 1715 peLICHUs] ypaBHEHUIA.

Ctpoutb W 4yuTaTh IpaQUKU JUHEHHON (DYHKIIMHM, KBAAPATUYHON (QYHKIUH,
CTENEeHHOW (PYHKIIUU C IIeJIbIM NTOKA3aTEIEM.

UcnonwzoBate rpaduku GyHKIUNA 79 UCCIEIOBAaHUSI MPOIECCOB U
3aBUCUMOCTEH MPU PEIICHUU 3aJlad U3 APYTHX YYEOHBIX MPEJAMETOB M pealibHOU
KU3HH; BhIpaXkaTh (hOPMYJIaMU 3aBUCUMOCTU MEXy BETUUNHAMH.

Havana maremMmaTH4eCcKOro aHaJnu3a

OnepupoBaTh TMOHATUAMM: TIOCHEAOBATENBHOCTh, apupMeTHdyeckas Hu
reOMEeTpUYECcKasi MPOrPECCHH.

OnepupoBaTh MOHATUAMH: OECKOHEYHO YOBIBalomiasi TreoMeTpUyYecKas
nporpeccusi, cymMa 0€CKOHEYHO yObIBAIOIIEH reOMETPUYECKON TTPOTPECCHH.

3aIIaBaTI> IMOCJICAOBATCIIBHOCTHU PA3JIMYHBIMU croco0amu.

Hcnonb3oBaTh CBOMCTBA MOCIEN0BATEILHOCTEN M MPOrpecCUid sl pelieHus
peaNbHBIX 3aJ]a4 MPUKIATHOTO XapaKTepa.

MHuoxkecTBa U JIOTHKA
OnepupoBaTh MOHATUSIMHU: MHOKECTBO, OTIEpAllUM HAJl MHOKECTBAMMU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl OMUCAaHUS PEATbHbBIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a7]a4 U3 APYTUX y4eOHBIX MTPEIMETOB.

OnepupoBaTh MOHATUSIMU omnpeeeHue, TeopeMa, CIICJICTBHE,
JIOKa3aTeIbCTBO.



No | HaumenoBaHue pa3zieson
/I | U TeM

Yacos
1o
IJIaHY

Yacos
dbakTH4eCcKu

KoHTponbHbIX
pabot

DNEKTPOHHBIE
oOpa3oBaTeibHbIC

pecypchl

1. MHoxecTBa
paloOHaIbHBIX U
JNIEUCTBUTEIBHBIX YHCEII.
PanmonanbsHbie
YpaBHEHUS U
HEpPABEHCTBA

14

2. | ®yHKIUU U rpaduKu.
Crenens ¢ uenbM
oKa3areJeM

3. | Apudpmernyeckuii
KOpEHb N- CTENeHH.
UppaunonanbHbie
YpaBHEHHUS U
HEpaBEHCTBA

18

4. | ®opMyJbl
TPUTOHOMETPHH.
Tpuronomerpuyeckue
ypaBHEHHSI

22

5. ITociegoBaTEILHOCTH U
IPOTPECCUU

6. [ToBTOpEeHue, 0600IICHHE
1 CUCTEMaTHU3ALU
3HAHUU

OO0111e€ KOJINYECTBO YaCOB

68




IHOYPOYHOE IIVIAHUPOBAHHME

Kon-

BO Jara DNEKTPOHHBIE

yaco | KoHTposibH | u3yueH | 0Opa3oBaTeIbHbIE
Tema ypoka B as pabora | us pecypchl
MHoxkecTBO, ornepanuu
HaJ MHOXKECTBaAMHU. bu6mnorexa [JOK
JlarpamMmbl https://m.edsoo.ru/746d
Ditepa—BenHa 1 5dce
PannonaneHbie yncia.
OOBIKHOBEHHBIC U
JECATUIHBIC APOOH,
HMPOLIEHTHI, bu6anorexa [JOK
0ECKOHEUHBIC https://m.edsoo.ru/746d
nepuojueckue qpoou | 1 5dce
Apudmernyeckue
orieparuu ¢
paIMoHaIbHBIMHU
YHCIaMU, bu6anorexa IIOK
peoOpa3zoBaHUs https://m.edsoo.ru/746d
YUCJIOBBIX BhIpakeHu | 1 5dce
[Tpumenenue apobdeii u
IIPOLICHTOR JJISI
peleHus MPUKIATHBIX
3a71a4 U3 pa3InYHbIX bu6anorexa IIOK
oTpaciicii 3HaHUH U https://m.edsoo.ru/746d
peabHOM KU3HU 1 5dce
[Tpumenenue apodeii u
IIPOLICHTOR JIJIS
peIIeHus MPUKIATHBIX
3a71a4 U3 pa3InYHbIX bu6anorexa [JOK
oTpacieil 3HaHu’ U https://m.edsoo.ru/746d
peaNbHON KUZHH 1 5dce
JlercTBUTEIbHBIC
yrcia. ParmoHanbHbIe bu6anorexa [IOK
Y UppalvoOHATbHBIC https://m.edsoo.ru/746d
qucia 1 5dce
Apudmernyeckue
Oneparuu ¢ bubnmoreka [JOK
JIEVCTBUTEIbHBIMU https://m.edsoo.ru/746d
YHCIIAMH 1 5dce
[TpubnuxEHHbIC bubnuoteka [JOK
BBIUMCIICHHS, TTPaBHUIIA https://m.edsoo.ru/746d
OKpYTJICHUSI, TpUKUAKa | 1 5dce




U OLICHKA pe3yJibTara

BBIYHCJICHUH

ToxnaecTBa u bu6anorexa [IOK
TOKIECTBEHHBIC https://m.edsoo.ru/746d
npeoOpa3oBaHusl 5dce

YpaBHEHHE, KOPEHD
YpaBHEHHSI

bu6mnorexa [IOK
https://m.edsoo.ru/746d
5dce

HepaseHnctBo, penienue
HEPABEHCTBA

bu6mnorexa [JOK
https://m.edsoo.ru/746d
5dce

Meron nHTEPBAIOB

bu6anorexa [JOK
https://m.edsoo.ru/746d
5dce

Pemienue nensix u
JPOOHO-PAITMOHATBHBIX
YpaBHEHUH U
HEPaBCHCTB

bu6anorexa IIOK
https://m.edsoo.ru/746d
Sdce

KonTtponbshas pabora
no teme "MHo)kecTBa
paIlMOHANIBHBIX U
JIEHCTBUTEIBHBIX
yucel. PaninonanbHbie
ypaBHEHHUS U
HEpPaBEHCTB"

bu6anorexa IIOK
https://m.edsoo.ru/746d
5dce

OyHKIHS, CTIOCOOBI
3a1aHus (PYHKITUH.
B3anmHO 00paTHBIC

byHKIMHN

but6mmoreka IIOK
https://m.edsoo.ru/746d
5dce

I'paduk GpyHKIIHN.
OO6nacthb onpenencHus
Y MHO>KECTBO 3HAYECHUI
bynkiuu. Hynu
bynkiuu. [IpomexyTku
3HAKOIIOCTOSTHCTBA

bu6anorexa [JOK
https://m.edsoo.ru/746d
5dce

YETHRIE 1 HEUETHBIE
byHKIIHN

bu6anorexa [JOK
https://m.edsoo.ru/746d
5dce

CrereHn ¢ 1enbIM
MOKa3aTeJIeM.
CranpaptHas ¢popma
3aIuCH
JICUCTBUTEIILHOTO
qpciIa

bu6mnorexa [JOK
https://m.edsoo.ru/746d
5dce




Hcnonp3oBanue
noaxoasuen Gopmbl
3amucu
NEUCTBUTEIILHBIX YUCET
JUTSL PEIICHUS
MPaKTUYECKUX 33/1a4 U
MIPEJICTABICHUS] TAaHHBIX

bu6mnorexa [JOK
https://m.edsoo.ru/746d
5dce

CrenenHas QyHKIMS C
HATypaJIbHBIM U LIETBIM
nokasarenem. Eé
CBOICTBa U TpaduK

bu6mnorexa [IOK
https://m.edsoo.ru/746d
5dce

Apudpmernyeckuii
KOPEHb HaTypaJIbHON
CTeNeHU

bu6anorexa [JOK
https://m.edsoo.ru/746d
5dce

Apudmernyeckuii
KOPEHb HATYpaJbHOU
CTETIeHH

bu6anorexa IIOK
https://m.edsoo.ru/746d
Sdce

CaoiicTBa
apupMeTHIEeCKOro
KOPHS1 HaTypaJIbHOI
CTETIEHU

bu6anorexa IIOK
https://m.edsoo.ru/746d
5dce

CBoiicTBa
apupMeTHIECKOTO
KOPHS HaTypaJIbHOM
CTEIICHU

bu6anorexa IIOK
https://m.edsoo.ru/746d
5dce

CaoiicTBa
apuMeTHIECCKOTO
KOPHSI HATypaJIbHOU
CTETICHU

but6mmoreka IIOK
https://m.edsoo.ru/746d
5dce

JlenicTBUSA C
apuPpMETHICCKUMU
KOPHSIMU N—OW CTEIICHU

but6mmoreka IIOK
https://m.edsoo.ru/746d
5dce

JlericTBuUS C

bu6anorexa [JOK

apuPMETHICCKUMU https://m.edsoo.ru/746d
KOPHSIMHU N—O0# CTETICHH 5dce

JlencTBus ¢ bubnmoreka [JOK
apuPMETHICCKUMHU https://m.edsoo.ru/746d
KOPHSIMHU N—O0# CTETICHH 5dce

JlencTBus ¢ bubnmoreka [JOK
apuPMETHICCKUMHU https://m.edsoo.ru/746d

KOPHSIMU N—OU CTEIICHU

5dce

JlericTBUS C
apupMeTUIECKUMHU
KOPHSIMU N—OU CTEIICHU

bu6mnorexa [JOK
https://m.edsoo.ru/746d
5dce




Pemmenue

MppALMOHATBHBIX bubnmnoreka [{IOK
ypaBHEHUH U https://m.edsoo.ru/746d
HEPaBEHCTB 5dce

Pemenue

MppaLMOHAIBHBIX bubnmnoreka [{IOK
ypaBHEHUH U https://m.edsoo.ru/746d
HEPaBCHCTB 5dce

Pemenue

UPPALMOHAIBHBIX bubnmnorexa [IOK
ypaBHEHUH U https://m.edsoo.ru/746d
HEPaBCHCTB 5dce

Pemenue

UPPALMOHAIBHBIX bubnmnoreka [IOK
ypaBHEHUH U https://m.edsoo.ru/746d
HEPaBCHCTB 5dce

Pemenue

UPPALMOHAIBHBIX bubnmnorexa [{OK
ypaBHEHUH U https://m.edsoo.ru/746d
HEPaBEHCTB 5dce

CroiicTBa u rpaduk
KOPHS N-0if CTeNeHn

bu6anorexa IIOK
https://m.edsoo.ru/746d
5dce

CgoiicTBa u rpaduk
KOPHS N-OM CTENICHU

bu6anorexa IIOK
https://m.edsoo.ru/746d
5dce

KontponwsHas pabota
0 TeME
"ApudMeTHICCKHIA
KOPE€Hb N—OU CTEICHHU.
HppaunonanpHbie
YpaBHEHHUS U
HepaBeHcTBa"

bu6anorexa [JOK
https://m.edsoo.ru/746d
5dce

Cunyc, KOCUHYC U
TAaHTEHC YMCIIOBOTO
aprymeHTa

bu6anorexa [IOK
https://m.edsoo.ru/746d
5dce

CuHyc, KOCUHYC U
TAHTEHC YMCIIOBOTO
aprymeHTa

bu6anorexa [JOK
https://m.edsoo.ru/746d
5dce

ApKCHHYC, apKKOCHHYC
Y apKTaHI€HC
YUCIIOBOTO apryMEHTA

bu6anorexa [JOK
https://m.edsoo.ru/746d
5dce




ApKCHUHYC, ApKKOCHHYC
Y apKTAHT€HC
YHCJIOBOT'O apryMeHTa

bu6anorexa IIOK
https://m.edsoo.ru/746d
5dce

Tpuronomerpuyeckas

OKPY>KHOCTb,

OIpe/IeIICHUE

TPUTOHOMETPUYECKUX bubmmnorexa [{IOK
(GYHKIIUI YUCITIOBOTO https://m.edsoo.ru/746d
apryMeHTa 5dce
Tpuronomerpudeckast

OKPY>KHOCTb,

OIpEe/IeIICHUE

TPUTOHOMETPUYECKUX bubnmnorexa [{IOK
(GyHKIIUI YUCTIOBOTO https://m.edsoo.ru/746d
apryMeHTa 5dce

OcHoBHBIE bubmmoreka IIOK
TPUTOHOMETPUYCCKHE https://m.edsoo.ru/746d
bopMyJIbI 5dce

OcHoBHBIC bubmmoreka IIOK
TPUTOHOMETPUYCCKUE https://m.edsoo.ru/746d
bopMyJIBI 5dce

OcHOBHEBIE bu6anorexa IIOK
TPUTOHOMETPUYCCKUE https://m.edsoo.ru/746d
bopMyJIbI 5dce

OcHOBHEBIE bu6anorexa IIOK
TPUTOHOMETPUYCCKUE https://m.edsoo.ru/746d
bopMyJIbI 5dce

[IpeobpazoBanue bubnmnorexa [IOK
TPUTOHOMETPHUYECKUX https://m.edsoo.ru/746d
BBIpaKCHU 5dce

IIpeobpazoBanue bubmuoreka [IOK
TPUTOHOMETPUIECKUX https://m.edsoo.ru/746d
BBIPKCHUM 5dce

[IpeobpazoBanue bubmuoreka IIOK
TPUTOHOMETPUIECKUX https://m.edsoo.ru/746d
BBIPAKCHUM 5dce

IIpeobpazoBanue bubmoreka [JOK
TPUTOHOMETPUIECKUX https://m.edsoo.ru/746d
BBIPAKCHUM 5dce

IIpeobpazoBanue bubmoreka [JOK
TPUTOHOMETPHUYCCKUX https://m.edsoo.ru/746d

BBIPAYKCHU U

5dce




Pemienue bu6anorexa [IOK
TPUTOHOMETPUIECCKIX https://m.edsoo.ru/746d
ypaBHEHHIA 5dce

Pemienue bu6anorexa [JOK
TPUTOHOMETPUIECCKHIX https://m.edsoo.ru/746d
ypaBHEHUHN 5dce

Penienue bu6anorexa [IOK
TPUTOHOMETPUIECCKHIX https://m.edsoo.ru/746d
ypaBHEHUH 5dce

Pemienue bu6anorexa [JOK
TPUTOHOMETPUICCKHIX https://m.edsoo.ru/746d
ypaBHEHUH 5dce

Pemienune bu6anorexa IJOK
TPUTOHOMETPUIECCKHIX https://m.edsoo.ru/746d
ypaBHEHUH 5dce

Pemenue Pewenue
TPUTOHOMETPUIECKUX TPUTOHOMETPUIECKUX
YpaBHEHUH yYpaBHEHUN

O0o0011IEHME IO TEMaAM
"OCHOBHBIEC
TPUTOHOMETPUYECKUE
dbopMyIbI.
Tpuronomerpuyeckue
ypaBHeHus'"/Bcepoccuit
CKas MpOBEpOYHast
pabota

O000111EHE 10 TEMaM
"OCHOBHBIE
TPUTOHOMETPUUYECKHE
bopmyIIbL.
Tpuronomerpuieckue
ypaBHeHus"/Beepoccuii
CKas MpOBEpOYHAs
paboTta

KontponwsHas pabota
o TeMe "DopMyIIbI
TPUTOHOMETPHH.
TpuroHomeTpudeckue
ypaBHeHus"/Beepoccuit
CKasi IpOBEpOYHas
pabora

KonrtponsHas pabota
1o Teme "DopMyIibl
TPUTOHOMETPUH.
Tpuronomerpuueckue
ypaBHeHus"/Bceepoccuii
CKasi IpOBEpOYHast
pabora

Apudmernyeckas u
reoMeTpudecKas
MIPOTPECCHH.
Hcnonb3oBanue
MIPOTPECCHH TS
pEIICHUS peabHbIX
3aJ1a4 MPUKIIaTHOTO

Apudmernueckas u
reoMeTpuIecKas
MIPOTPECCHH.
Hcnonb3oBanue
MIPOTPECCHUH IS
pEIICHHsI peaTbHBIX
3aJ1a4 MPUKIIATHOTO

xXapakTepa xXapakTepa
beckoneuno beckoneuno
yOBIBaroOIIas yOBIBaroIas
reoMeTpuyecKas reoMeTpruyecKas




nporpeccus. Cymma

nporpeccusa. Cymma

3HAHUMU 3a KypcC
anreOpbl U Haval
MaTeMaTU4ecKOro
aHanu3a 10 kiacca

OECKOHEYHO OECKOHEYHO
yObIBatOIIEH yObIBaroILen
reOMETPUIECKOU reOMETPUYECKON
MIPOrpeCCUH IPOrpPECCUU
dopmyiia CI0KHBIX dopmyra cIOKHBIX
MPOIEHTOB POIICHTOB
®dopmyiia CI0KHBIX dopmya cIoKHBIX
MPOIEHTOB IPOIICHTOB
O06o0menue, O06o0menue,
CUCTeMaTH3aIUs cUCTeMaTH3alus

3HAHUMU 3a KypC
anreOpsl U Havasl
MaTeMaTHYECKOT0
aHanuza 10 kiacca

Hrorosas KOHTPOJIbHAA

Hrorosas KOHTPOJIbHAA

3HaHWH 3a KypC
anreOpbl 1 HavaJl
MaTEMaTUYECKOTO
aHanmu3a 10 kacca

pabota paboTta
O06o0menue, O06o0menue,
CHUCTEMAaTH3aLIUs CHUCTEMAaTH3alIUs

3HaHWH 3a KypcC
anreOpsl ¥ Havasl
MaTeMaTH4YeCKOI0
aganmm3a 10 xmacca

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O

MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YAEHUKA

AnreOpa u Hauana maTemaTudeckoro ananmsa. 10-11 kmaccer: yueOH. mms

oO1ieo0pa3oBar. opranu3anuii: 6a3oBbiii U yriyo yposau / A45 [11I. A. Anumos,




0. M. Konsrun, M. B. Tkauésa u ap] — 3-¢ u3a. — M. — IIpoceenienne, 2016. —

463 c:mn. —978-5-09-037071-4

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETH
HUHTEPHET
https://resh.edu.ru/

https://academy-content.apkpro.ru/ru

http://www.fipi.ru - ®UINU

https://m.edsoo.ru/8al424bc - bubanoreka [IOK



https://academy-content.apkpro.ru/ru​‌‌​
https://m.edsoo.ru/8a1424bc

