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HOACHUTEJBHAA 3AIINCKA

Yu4eOHbIii Kypc «Anredpa 1 Hayajla MaTEMaTHUYECKOT0 aHAJIN3a) SIBJISIETCS] OAHUM U3
HanOoJiee 3HAYMMBIX B IPOTPaMMeE CpeIHEeTo 0011ero o0pa3oBaHus, MOCKOJIbKY, C OJTHON
CTOPOHBI, OH 00€CTIeYNBAET HHCTPYMEHTAIbHYIO 0a3y AJisi U3yUeHHUsl BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JOTUYECKOE U aOCTPaKTHOE
MBIIIJIEHUE OOYYarONIMXCS Ha ypOBHE, HEOOXOIMMOM JJii OCBOCHHS HH(POPMATHUKH,
OOIIECTBO3HAHUSI, UCTOPUH, CIOBECHOCTH M JAPYTHX AUCHUIUIMH. B pamkax maHHOTO
y4eOHOro Kypca OOydyaroliuecs OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMU
HayKH, KOTopasi (GOpMyJIHpYET CBOM JIOCTHKEHUSI B MaTEMAaTUYECKOI opme.

VY4eOHblil Kypc anreOpbl M Havajd MaTeMaTUYEeCKOro aHalIM3a 3aKja/JblBaeT OCHOBY
JUTSl YCTICIITHOTO OBJIAJICHUS 3aKOHAMU (DU3UKHU, XUMUU, OMOJIOTHH, TOHUMAHHUS OCHOBHBIX
TEHJICHUUNA Pa3BUTHUS SKOHOMUKH M OOIIECTBEHHOMN KU3HH, TIO3BOJIIET OPUEHTUPOBATHCS
B COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO UCIIOJIb30BATh UX
JUIsl JanbHeiero o0pa3oBaHusi U B MOBCEIHEBHOW KU3HU. B TO ke Bpems oBiajieHHe
aOCTpaKTHBIMU M JIOTMYECKH CTPOTMMH KOHCTPYKIMSIMHU aireOpbl U MaTeMaTU4eCKOro
aHaJlKM3a Pa3BUBAET YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTD,
JIOKa3bIBaTh YTBEPXKIEHUS C TIOMOINBIO WMHIYKIIMU U PacCyXJIaThb JACTyKTUBHO,
HCIOJIb30BaTh 0000IIEHNE U KOHKPETU3AIINIO, a0CTparupoBaHUE U aHATIOTHIO, (POPMUPYET
KpeaTUBHOE U KPUTHUECKOE MBITIIICHHUE.

B xoze u3ydenust yueOHOro Kypca «Anredpa v Hauyajga MaTEMaTUYECKOrO aHAJIA3a
oOy4Jaronirecs Mojy4yaroT HOBBIM OMNBIT PEUICHUs MPUKIAAHBIX 3a/1a4, CAMOCTOSITEIbHOTO
MOCTPOCHUS MaTeMaTHYEeCKHMX MOJENeH peanbHBIX CUTyallud, WHTEpIpeTalnun
MOJTyYEHHBIX PEIIeHUH, 3HAKOMATCS C MPUMEPAMU MaTeMaTHIECKIX 3aKOHOMEPHOCTEH B
pUpoJie, HAYKE U MCKYCCTBE, C BBIIAIOIIUMUCI MAaTEeMATHUYECKUMHU OTKPBITHSIMH U HX
aBTOPaAMHU.

VYueOHbIll Kypc 00J1a/1aeT 3HaYUTEILHBIM BOCTIUTATEIbHBIM MOTEHIIMAIIOM, KOTOPBIH
peanu3yeTcs Kak yepe3 yueOHbli MaTepuai, CoCOOCTBYIOIINNA (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHUS, TaKk U 4Yepe3 cheuupuky ydyeOHOM [eATeNbHOCTH, TpeOyrolen
NPOAODKUTEIFHOM KOHILEHTPAIlMd BHUMAHUSA, CaMOCTOATEIHHOCTH, AKKypPaTHOCTH H
OTBETCTBEHHOCTH 32 MOJyYEHHbIN PE3YJIbTAT.

B ocHOBe MeTOIMKM 00yUeHMs anredpe 1 HayajaM MaTeMaTH4YeCKOro aHaIN3a JIEKUT
JeSITEeNIbHOCTHBIN MPUHIUT 00yUYEHUSI.

B crtpykrype yueOHOro Kypca «Anrebpa W Hadala MAaTeMaTUYECKOTO aHAIN3a
BBIJICTICHBI CIEAYIOLIUE COlePKATeIbHO-METOInYeCKUe TUHUM: «UKcia U BEIYUCICHUSY,
«Dyukmu u rpadukm», «YpaBHCHHs] W HEpaBeHCTBa», «Hawama maremarmueckoro
aHanm3a», « MHOXXecTBa 1 JIOTHKa». Bce 0OCHOBHBIE co/lepKaTeIbHO-METOINYECKUE THHUH
U3yYalOTCsl Ha MPOTSHKEHUH [JBYX JeT OOy4deHHsT Ha YpOBHE CpEIHEro oOIIero
0o0pa3oBaHMsI, €CTECTBEHHO IOMOJHSS APYT Jpyra M MOCTENEHHO HaChIIIAasCh HOBBIMH
TeMaMu U pazzaenaMu. J[aHHbBIM y4yeOHBIN Kypc SBISETCS WHTEIPATUBHBIM, MOCKOJIBKY



o0benuHsIET B cebe copepikaHUe HECKOIbKMX MaTeMAaTHYECKUX JUCIHUILIIMH, TaKUX Kak
anreOpa, TPUTOHOMETPHUSI, MATEeMAaTUYECKUM aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTH4YecKas
noruka u apyrue. I[lo mepe Toro kak oOydaromuecs: OBJIaJIEBAIOT BCE 0o0Jiee MIMPOKUM
MaTeMaTHYeCKUM  amnmapaToM, Yy HHUX  TOCieaoBaTesibHO  (opMmupyercs
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYH) MOJIENIb peajbHOM CHUTYyalluu,
NPUMEHSITh 3HAHMS, TMOJIYYCHHbICE NPU H3YUYCHHH Y4YEOHOTrOo Kypca, IS pelieHUs
CaMOCTOSITENIbHO  C(OpPMYJIMPOBAaHHOM  MaTeMaTUYeCKOW  3ajayu, a  3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenbHO-MeTOANMYECKAsT JUHUA «Uucia W BBIUKUCICHHS» 3aBEpIIacT
dbopMupOBaHUE HABBIKOB UCIOb30BAHUS IEUCTBUTEIIBHBIX YUCET, KOTOPOE ObLIO HaYaToO
Ha YPOBHE OCHOBHOTr0 00111er0 oOpazoBaHusi. Ha ypoBHe cpeHero ooiiero oopa3zoBaHus
oco0oe BHHUMaHUE yaessieTcsi (OPMUPOBAHUIO HABBIKOB PAllMOHAJIBHBIX BBIYUCIICHUU,
BKJTFOYAIOIINX B CE0Sl UCIIOIH30BAaHUE PA3IMIHBIX (POPM 3amucH 4ucia, YMEHHE JIeNaTh
MIPUKUIKY, BBITIOTHITEH MPUOIMKEHHBIEC BRIYUCIICHHS, OTICHUBATH YACIOBBIC BEIPAKCHHS,
paboTaTh C MareMaTHYECKUMHU KOHCTaHTaMu. 3HAKOMbIE OOYydYaronIuMcs MHOKECTBa
HATypalbHBIX, IICJIBIX, PAIMOHAIBHBIX U JEHCTBUTEIBHBIX YHCEN JOMOIHIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4HCel. B KaXqoM M3 3TUX MHOXECTB PaccMaTpUBAIOTCS
CBOMCTBEHHBIE €My CTICIH(PUICCKUE 3a1a91 U OTICPAIINH: JCICHHIE HAIEI0, ONIEPUPOBAHNE
OCTaTKaMW Ha MHOXECTBE IIeJIbIX YHCEeI, OCOOBIE CBOWCTBA pAIMOHAIBHBIX H
UppAlMOHATBLHBIX YHCeN, apu(METUUYECKHE OIepallii, a TaKXKe H3BICYCHHE KOPHS
HAaTypaJbHOM  CTENEHHM Ha  MHOXECTBE  KOMIUIEKCHBIX  4uceld.  braromaps
MOCJIEA0BATEIbHOMY PACIIMPEHUI0 Kpyra HCIOJb3YEMbIX YHCEI M 3HAKOMCTBY C
BO3MOXHOCTSIMH WX TPHUMEHEHHUS IS pEIICHUS pasIudHbIX 3amad  (Gopmupyercs
MPEACTABICHUE O €IMHCTBE MAaTEMATHUKU KaK HAyKH U €€ POJIM B MOCTPOEHUU MOJIENEn
peaIbHOTO MUPA, HTUPOKO UCIIONB3YIOTCS 0000IICHIE M KOHKPETHU3AIIHS.

JIunust «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUH BCEro 00yueHus
Ha ypOBHE cpeaHero o0iiero oopa3oBaHusl, MOCKOJIbKY B KaxaoM pasnesne [Iporpammbl
MPETYCMOTPEHO peIleHHe COOTBETCTBYIOIIMX 3adad. B pesynbTaTre oOyuarommecs
OBJIQJICBAIOT PA3JIMYHBIMA METOJAMHU PEIICHHUS PAIlMOHAIBHBIX, HPPAIUOHAIbHBIX,
MOKAa3aTeNIbHbIX, JTOrapu(pMUYECKUX U TPUTOHOMETPUUECKUX YpPABHEHUM, HEPABEHCTB U
CUCTEM, a TakKXKe 3ajad, cojepKalux napaMmerpsl. [lolydyeHHbIE YMEHHS IIUPOKO
UCIIOJIB3YIOTCS MPU MCCIIEOBAaHUU (PYHKIMI C MOMOIIBbIO MPOU3BOJHOM, IPHU PEIICHUN
NPUKIAAHBIX 337a4 M 3a/lad Ha HaxOXKJIeHHWE HAWOOJBIIMX M HAUMEHbBIIMX 3HAYCHUH
dbynkuuu. JlanHasi copepskarenbHas JMHUSA BKJIIOYaeT B cebsi Takke (opMUpOBaHUE
YMEHUN BBINOJNHATH pacu€Tbl 10 ¢opMysaMm, MpeodOpa3oBaHUsi palMOHAIBHBIX,
UPpAlMOHATBHBIX W TPUTOHOMETPUYECKHUX BBIPAXKEHUH, a TaKKe BBIPAKCHUM,
coJiepKalluX CTeneHu u Jorapudmel. biaronaps nzydeHuro anredGpanyeckoro Marepuania
MPOUCXOUT JajbHEHIIee Pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHHS
oOyuarommxcsi, (GOPMHUPYIOTCS HABBIKM JIEIYKTHUBHBIX PACCYXXIEHHM, pabOThl C
CUMBOJILHBIMU (pOpMamMu, TMpeCcTaBICHUS 3aKOHOMEPHOCTEHW W 3aBUCHUMOCTEH B BHUJIE



PaBEHCTB U HEpaBeHCTB. Anreopa npejiaraet 3pGHeKTUBHbIE HHCTPYMEHTHI JJIsl pELICHUS
INPAKTUYECKUX M E€CTECTBEHHO-HAYUHbIX 3aJlay, HarjiIsgHO JEMOHCTPUPYET CBOM
BO3MOHOCTH KakK A3bIKa HAyKH.

CopepxxarenbHo-MeToaMYeCKass  JUHUA  «DyHKOMM W Tpauku»  TECHO
NeperuieTaeTcs ¢ APYrUMH JUHUSAMU y4eOHOTrO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3aaéT  MOCJIENOBAaTEIbHOCTh  M3y4Y€HUd  MaTepuana. M3yueHue  CTENEeHHOM,
MOKA3aTeJIbHOU, JIOrapu(PMUUECKON U TPUTOHOMETPUYECKUX (YHKIMM, WX CBOWCTB H
rpauKoB, HCIIOJIb30BaHUE PYHKIMHI 1JI PEIICHUS 3aa4 U3 IPYTrUX YUeOHbIX MPEIMETOB
U peajbHOM )KM3HU TECHO CBA3aHO KAK C MATEMATHYECKUM aHAJIU30M, TaK U C PEIICHUEM
ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM OoJblIOE BHUMaHUE yaensercs (OpMHPOBAHUIO
yMEHUsl BbIpaXkaTb (OpMyJaMu 3aBUCHMOCTH MEXJYy pa3JIMYHBIMU BEJIMYHMHAMU,
UCCJIEN0BATh MOJY4YEHHblE (YHKUMH, CTPOUTh uUX rpaduku. Marepuan 3Toi
COJIepKAaTeIbHOW JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUHA W HaBBIKOB, IO3BOJISIOIIMX
BBIPAJKATh 3aBUCUMOCTH MEXIYy BEIMYMHAMH B PA3IUYHOM (opMe: aHATUTUYECKOH,
rpadguueckoil u cnoBecHO. Ero n3ydeHue crnocoOCTBYET Pa3BUTHIO aITOPUTMHYECKOTO
MBILUICHUS, CIOCOOHOCTH K 0000IICHUIO M KOHKPETU3alluH, UCTIOIb30BAaHUIO aHATIOTUH.

CopepxarenbHass nuHus «Havama MareMaTnyeckoro aHajln3a)» I03BOJISET
CYLIECTBEHHO pPACUIMPUTh Kpyr KaKk MaTeMaTH4YEeCKUX, TaK W MNPUKIAAHBIX 33]ad,
JOCTYIHBIX 00YYalOUIMMCsl, TaK KaK y HUX MOSBISETCS BO3MOKHOCTh CTPOUTH Tpaduku
CIIOKHBIX (DYHKUUH, ONPEIesTh UX HauOOJbIINe U HAUMEHbIINE 3HAUCHHUS, BBIYUCIATD
wiomanu Guryp u oobEMBI Tell, HAXOAUTh CKOPOCTU U YCKOpEeHHs mpoiieccoB. JlaHHas
CoJlep KaTelIbHAsl JIMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH ITOCTPOEHUS MATEMATHYECKUX
MOJIEJIEN pEANTbHBIX CUTYALIM, TO3BOJISIET HAXOAUTh HAWIYYILEE PEIIEHUE B TPUKIIAHBIX,
B TOM UYHCJIE COLUAIBHO-3KOHOMHUYECKUX, 3a/adax. 3HAKOMCTBO C OCHOBaMH
MaTEMaTUYECKOT0 aHajlu3a CIOCOOCTBYET pAa3BUTHUIO a0CTPaKTHOTO, (OpMaIbHO-
JOTMYECKOTO0 W KPEaTHMBHOI'O MBIIIICHUS, (POPMHUpPOBAHHIO YMEHUN pAaclo3HaBaTh
IPOSIBJICHUS 3aKOHOB MaTEMAaTHUKH B HAyKe, TEXHUKE U HCKyccTBe. O0yyaronuecs y3HaroT
O BBIJAIOLIUXCS Pe3yJIbTaTax, MOJYYEHHBIX B X0J1€ Pa3BUTHsI MaTEMaTUKHU KaK HayKu, U 00
UX aBTOpax.

CopepxarenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBa U JIOTMKa» BKJIIOYAET B ceOs
AJIEMEHTHI TEOPUH MHOYKECTB M MAaTEMAaTHYECKOHN JIOTUKHU. T€OpEeTUKO-MHOKECTBEHHBIE
MPEACTABICHUS] TPOHMU3BIBAIOT BECh KypC IIKOJBbHOW MAaTeMaTUKU M MPEIJiararoT
HamOoJiee YHHMBEPCANbHBIN S3bIK, OOBEIMHAIONIMI BCE pa3leibl MaTEMaTUKH U €&
MIPUJIOKEHUM, OHU CBS3BIBAIOT PA3HBIE MATEMATUYECKUE TUCIUIUIMHBL U UX MPUIIOKEHUS
B eauHoe 1enoe. [loaToMy BakHO JaThb BO3MOXKHOCTh OOydYaromiemycsi MOHHMMATh
TEOPETHUKO-MHOXKECTBEHHbIN SI3bIK COBPEMEHHOW MaTEMaTUKH M UCIOJIb30BaTh €ro s
BBIPAKEHUS CBOUX MbICIIEH. J[pyrMM BayKHBIM IPU3HAKOM MATEMATHUKHU KaK HAyKH CIIETYET
NPU3HATh CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAaHUM U CIIEJOBAaHUE OMNpPENEIEHHBIM
IpaBUJIaM MOCTPOEHHUS JO0KAa3aTeIbCTB. 3HAKOMCTBO C JJIEMEHTAMH MaTeMaTHYeCKOU
JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTHUECKOTO MBIIIJIEHUSI 00YYaIOIIUXCsl, TO3BOJISIET UM



CTPOUTh CBOM pACCYXKJIEHHUS HA OCHOBE JIOTMYECKUX IMpaBuil, (OPMUPYET HABBIKU
KPUTHUYECKOT'O MBIIICHHUS.

B yueOHOM Kypce «Anredpa v Hayajla MaTEMaTUYECKOr0 aHaIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTE€MaTUYECKOrO0 MOJEIMPOBAHUS, KOTOpbIE€ MPU3BAHBI CIOCOOCTBOBATH
(GbopMHUPOBAHUIO HABBIKOB MOCTPOECHUS MOJI€NIEN peabHbIX CUTYallUl, UCCIEA0OBAHUS ITUX
MoJieJIel ¢ TOMOIIBIO annapara aareOpbl U MaTeMaTHYEeCKOr0 aHallu3a, UHTEepIIpeTaluu
MOJIYYEHHBIX pe3yJIbTaTOB. Takue 3a/laHus BIUIETEHBI B KaX /bl U3 pa3/1esIOB POTPaMMBlI,
IIOCKOJIBKY BECh MaTepHuajl y4yeOHOro Kypca IIMPOKO HCHOJb3YETCA I PEILICHUS
OpUKIaAHBIX 3a7ad. [lpy pemeHny peanbHbIX NPAKTUYECKHUX 3a4ad OOydaroniuecs
pa3BHUBAIOT HAOJIIOIATEILHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCII0JIB30BaTh aHAJIOTUI0, 0000IIAaTh U KOHKPETU3UPOBATh MpodiieMy. JlesTenbHOCTh 1o
(OpMHUPOBAaHUIO HABBIKOB PEIICHMS MNPUKIAIHBIX 3a/lad OPraHu3yeTcsl B Ipolecce
U3YYEHUS BCEX TEM YUEOHOro Kypca «Anredpa 1 Hayajga MaTeEMaTUYECKOTO aHAIHN3ay.

Ha u3ydenne yuyeOHOro kypca «Anredpa M Havaja MaTEMaTUYECKOTO aHAIH3a»
otBoauTCs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hefento0), B 11 kimacce — 136 yacos
(4 yaca B HEJZIEIIIO).

COJAEPXAHME OBYUYEHUA
10 KJIACC

YucJia 1 BLIYUCJIEHUS

Pammonanpabie  uymcia. OOBIKHOBEHHBIC U JCCATHYHBIC JpOOH, IPOICHTHI,
OeCKOHEUHbIe TTepuoandeckue apoou. [lpumenenne npoOeit U MPOIEHTOB IS PEIICHUS
MPUKJIAJHBIX 331a4 U3 Pa3JIMYHbIX OTPACJIed 3HAHUW U pealbHOU KU3HU.

JlencTBUTENbHBIE  4YHMCIIA.  PallMOHaJIbHBIE W UPpALMOHAIBHBIC  YHCIIA.
ApudmeTnueckue onepanuu ¢ JeHCTBUTEILHBIMU YnciaMi. MOayJb TEHCTBUTEILHOTO
gucia 1 ero cpoiicTea. [IpubnmkEéHHBIC BEIYUCIICHUS, TTPABUIIA OKPYTJIECHUS, TPUKHUJIKA U
OLICHKA pE3yJIbTaTa BHIYMCIICHUM.

Crenienp ¢ 1enbIM ITOoKa3zarejieM. buHnoMm Hprorona. Mcmoin30BaHue MOAXOISAIICH
dbopMBbI  3alMCH  JIEMCTBUTENBHBIX YHCENT JJIS pelIeHUs TMPAKTUUYECKUX 3a1ad |
MPEICTABJICHUS IAHHBIX.

ApudmeTnueckuit KOpeHb HaTYpaJbHON CTETICHH M €T0 CBOMCTRA.

CreneHb C paluoHaIbHBIM MOKA3aTeJIEM U €€ CBOMCTBA, CTETIEHD C JICHCTBUTEIbHBIM
MMOKa3aTeJIeM.

Jlorapudm uncna. CoiicTBa sjorapudma. Jlecaruaabie U HaTypaabHbIE JIOTaPU(MBI.

CuHyC, KOCHMHYC, TAHI€HC, KOTAHIM€HC 4YHCIIOBOTrO aprymeHra. ApKCHHYC,
APKKOCUHYC M apPKTAHT€HC YUCIIOBOTO ApryMEHTA.

YpaBHeHUsS U HEPABEHCTBA



ToxaecTBa M TOXAECTBEHHbIE MPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YPAaBHEHUS.
PaBHOCUIIBHBIE ypaBHEHUS M  ypaBHEHMsS-CleACTBHUS. HepaBeHCTBO, pelleHHE
HEPaBEHCTBA.

OCHOBHBIE METOJbl pEHICHUS ILENbIX W JAPOOHO-pallMOHAIBHBIX YpPaBHEHUH W
HEpaBEHCTB. MHOIOWIEHBI OT OAHOM IIEPEMEHHOM. JlefeHre MHOTO4YJIeHa HA MHOTOYJIEH C
octatkoM. Teopema bezy. MHorousneHns! ¢ nensiMu ko3gdunuentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YHCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHN U KOPHH.

HppanmonaneHble ypaBHeHHs. OCHOBHBIE METOJBI PELIEHUS HPPALUOHAIBHBIX
YPaBHEHH.

[lokazarenbHble ypaBHEHHs. (OCHOBHBIE METOABI PELIEHUS ITOKA3aTEIbHBIX
YPaBHEHHI.

[IpeoOpa3zoBaHuEe BBIpaXXKEHU, COAEPKAILUX JIOTapU(DMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJABI pPEUICHUS JIOrapupMUUECKUX
YPaBHEHH.

OcHOBHBIE TPUTOHOMETPHUECKHE bopMyIBI. [Ipeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIpaXKEHNN. Pelienre TpuroHoMeTpuyeCcKux ypaBHEHU M.

Pemenne cucrem JIMHEWHBIX ypaBHEHU. MaTpuia CUCTEMbI JINHEWHBIX YPAaBHEHUU.
OnpenenuTens MaTPULIbl 2X2, €r0 TEOMETPUUECKUN CMBICI U CBOMCTBA, BHIYMCICHUE €r0
3HAUYEHUS, IPUMEHEHUE OMpPEACIUTENS JJIisl PEIICHUS CUCTEMbI JMHEHHBIX YpaBHEHUHU.
Pemenre npukiaaHpixX 3a/1a4 ¢ IOMOILBIO CUCTEMBI IMHENHBIX ypaBHeHUN. cciienoBanue
MTOCTPOCHHON MOJENM € MOMOILBIO MaTPULL U OITPEICIIUTEICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIEH PEaTbHOM CHUTyalldd C IIOMOIIbIO
YpPaBHEHUW U HEpaBeHCTB. lIpruMeHeHWE ypaBHEHHM W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKHX 3aJ1a4 M 3a7a4 U3 Pa3IMUHBIX 00J1acTel HAYKW U PeATbHOM KU3HHU.

DOyHKUMH U TPaPUKH

OyHkIMs, criocoObl 3a1anus pyHkiuu. Bzanmuo odbpatueie pynkiuu. Kommnosunus
bynkuui. ['padux pyHkunu. dneMeHTapHbie npeodpa3oBanus rpaduKkoB QPyHKIUH.

Ob6nactp ompeneneHuss W MHOXKECTBO 3HaueHui (QyHkiuu. Hynmu dyHKIuu.
[IpoMexxyTkn 3HAKOMOCTOSIHCTBA. U&THble W Heu€THble (QyHKIuu. [lepuomnueckue
bynkuuu. [IpoMexxyTku MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl U MUHUMYMBbI (DyHKIIUH.
Haubomnbiiee 1 HauMeHblee 3Ha4eHus1 QyHKIIMKA HAa IPOMEXKYTKE.

Jlunelinasi, KBajapaTU4Has ¢  JpOOHO-IMHEWHas (QyHKIUU. DJIeMEHTapHOE
UCCJIEIOBAHKE U MMOCTPOEHUE UX TPadUKOB.

Crenennast QyHKIMS ¢ HATYpaJIbHBIM U 1IeJIbIM Moka3areneM. E€ cBoiicTBa u rpaduk.
CBoiicTBa 1 rpaduK KOpHS n-0¥ cTeneHu Kak GyHKIUKU 0OpaTHOM CTETIEHH C HATypalbHbIM
MOKa3aTEJIEM.

[lokazarenbHass u Jorapupmuyeckass (QYHKIMH, HMX CBOWCTBA U rpaduKH.
Hcnonb3oBanue rpadguxoB GyHKIUN ISl pelIeHUs] YpAaBHEHUH.

Tpuronomerpuyeckas OKpy>KHOCTb, OIPEIEIECHUE TPUTOHOMETPUUECKUX (DYHKIIMI
YUCJIOBOT0 apryMEHTA.



OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B peajibHBIX Ipoleccax U sBieHusX. ['paduxu
peabHBIX 3aBUCUMOCTEN.

Hayaja MaTeMaTH4eCKOro aHaIu3a

ITocaenoBaTeIbHOCTH,  CIIOCOOBI  3aJaHMsl  HOCJIeAOBaTeILHOCTEH. Merton
MaTeMaTUYECKOW MHAYKUUH. MOHOTOHHBIE WM OTpPaHWYEHHBIE IOCIIEI0BATEIBHOCTH.
HcTopusi BOSHUKHOBEHHSI MATEMAaTUUYECKOT0 aHaIM3a KaK aHaJIn3a OECKOHEYHO MaJlbIX.

ApudmMernueckass M TeOMETpUYECKas Mporpeccuu. beckoHeuHo yObiBaronas
reomerpuyeckass nporpeccus. Cymma O€CKOHEUHO YOBIBAIOIIEH TI€OMETpUYECKON
nporpeccuy. JIMHEWHBIM M JIKCIIOHEHIMANbHBIM pocT. Yucno e. dopMmyrna CIIOXKHBIX
POLIEHTOB. M Cronap30BaHMEe MPOTPECCUM Il PELIEHUS PEaNIbHBIX 3a/1a4 MPUKIATHOTO
Xapakrepa.

HenpepbiBHble (QyHKIMK U UX CBOicTBA. Touku pa3pbiBa. ACUMIITOTHI IpauKOB
¢ynkuuid. CpoiicTBa (YHKUMH HENPEpPBIBHBIX Ha OTpe3ke. MeToj HMHTEpBAIOB AJIA
pelieHusi HepaBeHCTB. lIpuMeHeHHre CBONCTB HENPEPBIBHBIX (PYHKIUN ISl PEIICHUS
3a/1a4.

[lepBast m BTOpas mpousBojHble GyHKIUU. OmnpeseneHrne, TeOMETPUUECKUN U
(bu3HYeCKil CMBICT TPOU3BOIHON. Y paBHEHHUE KacaTelbHOUN K TpauKy (QyHKITUH.

[TpousBoanbie dnemMeHTapHBIX GyHKIMA. [Ipow3BogHAs CyMMBI, MPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI.

MHokecTBa U JIOTHKA

MHoxecTBO, onepaluy HajJ MHOXKECTBaMH U UX CBoOMcCTBa. [{uarpammel Diinepa—
Benna. [IpruMmeHeHne TEOPETHKO-MHOKECTBEHHOIO armapara Juisi ONMCaHMs PeabHBIX
IPOLIECCOB U SIBJICHUH, TP PEIICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBHE,
JI0Ka3aTeIIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJIACC

YucJia 1 BLIYUCJIEHUS

HarypanbsHbie u niensie uncia. [I[puMeHeHne Mpu3HAKOB JIETUMOCTH HEJIBIX YHCEN,
HanOobpIui obnui aenurensd (nanee — HOJI) u nHaumensliee oOliee KpaTHoe (Janee —
HOK), ocraTtkoB 1o Moy, anroputMma EBkiuaa ajist pemeHus 3a/1a4 B 1EJIbIX YUCIIax.

KommiekcHbie uucna. AnreOpanueckas U TpUTroOHOMeTpuueckas (opMbl 3aruch
KOMIUIGKCHOTO 4uciia. Apudmernueckue omnepanuu ¢ KOMIUIEKCHBIMH YHUCJIaMHU.
N3o00pakeHre KOMIUIEKCHBIX YMCENl Ha KOOPJAUHATHOM TuiockocTu. dopmyna Myaspa.
KopHu n-oi#t creneHu u3 KOMIUIEKCHOTO 4ucia. [IpuMeHeHre KOMIUIEKCHBIX YUCeN s
penieHus: GU3NIECKUX U TCOMETPUUSCKUX 3a]1a4.

YpaBHeHUs1 1 HEPABEHCTBA

CucremMa W COBOKYITHOCTh YPaBHEHUH W HEpaBEHCTB. PaBHOCWIIBHBIC CHCTEMBI U
CUCTEMBI-CIICACTBUSA. PaBHOCHIIbHBIC HEPABCHCTRA.



OT60p KOpHEN TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUUECKON
OKPY’KHOCTH. Penienne TpuroHoMeTpu4eCKux HEPaBEHCTB.

OCHOBHBIE METO/IbI pELICHUS TOKA3ATENbHBIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHHS CHUCTEM M COBOKYNHOCTEH palMOHAJIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTEIbHBIX U JOTapUPMUUYECKUX YPABHEHU.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMMU.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a]1a4
W 33]1a4 U3 pa3IMYHbIX 00JaCTel HAYKH U PeasIbHOM )KM3HU, HHTEPIIPETALUS TTOJTYYEHHBIX
PE3YIBTATOB.

DOyHKUUN U rpaduku

['pacdux komnosunuu pyHkuuid. ['eomerpuyeckne o0pas3bl ypaBHEHHU U HEPABEHCTB
Ha KOOPAWUHATHOU IJIOCKOCTH.

Tpuronomerpuyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

['padmueckne MeTOaBI pelieHus ypaBHEHU U HepaBeHCTB. ['paduyeckue MeTObI
pemeHns 3a1a4 ¢ napaMeTpaMu.

Hcnonp3oBanue rpapukoB  (QYHKIMA Ui WCCIENOBAaHUS  IMPOLIECCOB |
3aBUCUMOCTEM, KOTOPbIE BO3HUKAIOT IIPH PELICHUH 3a1a4 U3 APYTUX y4eOHBIX MPEIMETOB
Y PEaIbHOM KU3HMU.

Hauana MaTeMaTH4eCKOro aHajan3a

[IpumeHeHue mTPOU3BOAHONW K HCCIEAOBaHUIO (YHKIMI HAa MOHOTOHHOCTH U
sKkcTpeMyMbl. Haxosknenne HauOONbIIero M HAaWMEHBINEro 3HAYCHHH HENpepbIBHON
GyHKIIUU Ha OTPE3KE.

[IpumeHeHne MpOU3BOAHON JIJISl HAXOKAECHUS HAWIYUYlIEro PEIICHHs B TPUKIIaIHBIX
3ajia4yax, /Ui OIpe/ie]IeHHUs] CKOPOCTH M YCKOPEHHUs MpoIiecca, 3alaHHOro (GopMyJioi uim
rpaduxom.

[lepBooOpa3Has, = OCHOBHOE  CBOWMCTBO  mepBooOpa3Hbix. llepBooOpasHbie
arieMeHTapHbIX pyHKuui. [IpaBuna Haxox1eHUs IepBOOOPa3HBIX.

WNurerpan. ['eomerpudeckuil CMBICI HWHTErpajna. BpluncieHue OIpenesi€HHOTrOo
uHTerpaia no ¢popmyie Herorona-Jleitonua.

[IpumeHeHue MHTErpana sl HaXOXKJIEHUsS TUIOMIae MIOCKUX (Uryp u 00bEMOB
r€OMETPUYECKHUX TEIL.

[Ipumepsr  pemeHnii  auddepeHIHAIbHBIX  YpaBHeHUH.  Maremaruueckoe
MOJIEJIMPOBAHUE PEANbHBIX MPOIIECCOB C MOMOIIbIO AU depeHIInaTbHBIX YPaBHEHHIA.
IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«AJITEBPA n HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI



1) rpa’KaaHCKOro BOCIMTAHUA:

c(OpPMHUPOBAHHOCTh TPAXKAAHCKON TMO3UIMU OOYYAIOIIErocss KaK AaKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCUICKOro OOILECTBa, MPEACTaBICHUE O MAaTeMaTHYECKUX
OCHOBaX (PyHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SBJICHUH, IPOLEAYP T'PaKIaHCKOTO
oO1iecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHUE B3aMMOJICHCTBOBAThH C COIMATIbLHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUEM,;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTb POCCUHCKOM TPAKIAHCKON HJICHTUYHOCTH, YBAXKEHUSI K
IPOLJIOMY M HACTOAIIEMY POCCHUHCKOM MAaTEMATHUKH, LEHHOCTHOE OTHOLICHHE K
JOCTIKEHUSM POCCHICKUX MATEMATUKOB M POCCUHCKONM MaTEMaTUYECKOW IIKOJbI,
MCIIOJIb30BaHUE ATUX JOCTIKEHUHN B IPYTUX HAyKaX, TEXHOJIOTUSIX, cpepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JIyXOBHBIX LIEHHOCTEH POCCHUHCKOrO0 Haponaa, c(HOPMHPOBAHHOCTh
HPAaBCTBEHHOI'0 CO3HAHUA, 3THUYECKOTO IIOBEICHUSA, CBA3aHHOTO C MPAKTHYECKUM
MIPUMEHECHUEM JOCTHXKEHUM HAyKH M JCSATEIbHOCTHIO YYEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJa B MOCTPOEHUE YCTOWYMBOTO Oy AYIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUWE K MHUPY, BKJIIOYas JCTETHUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, PEIICHHH, paccyXIACHUM, BOCHPUUMYUBOCTH K
MaTeMaTUYECKUM acleKTaM pa3iInyHbIX BUOB UCKYCCTBA;

5) pusnveckoro BOCIUTAHUS:

chOpMHUPOBAHHOCTh YMEHHsSI NMPUMEHATh MAaTEMATHUYECKHE 3HAHUS B HWHTEpecax
3I0pPOBOTO M 6€301acHOT0 00pa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY 3/10POBbIO
(3mopoBoe TmHTaHHME, COATAHCUPOBAHHBIM PEKUM 3aHATHH W OTIbIXa, pEryJspHas
dbusnueckass aKTUBHOCTH), (PU3UUECKOE COBEPIEHCTBOBAHUE TPU 3aHATHUSIX CIIOPTHUBHO-
03JI0POBUTENILHOU JEATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYJAY, OCO3HAHHE LIEHHOCTU TPYIOJIOOMS, UHTEPEC K Pa3IUYHBbIM
chepam mpodeccHOHaNBbHON JAESATENBHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u €
NPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HaHHBIM BbIOOp Oynymied npodeccun u
peann30BbIBaTh COOCTBEHHBIE >KW3HEHHBIE IUJIaHBl, TOTOBHOCTb M CIIOCOOHOCTH K
MaTeMaTUYeCKOMy OOpa3OBaHMIO M CaMOOOPA30BAaHUIO HAa MPOTSIKEHUU BCEH >KU3HM,
TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIIEHUU MPAKTUYECKHUX 3a/1a4 MaTeMaTUYECKOU
HaIlpaBJICHHOCTH;

7) 3K0JI0OTU4eCKOTr0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTH JKOJIOTUYECKOU KYJIBTYpbl, TOHUMAHHUE BIIUSHUS COLIMATBHO-
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLUAIIBHOM CpPEAbl, OCO3HAHUE
rJI00AJIBHOTO  XapakTepa HSKOJIOTMUECKUX MpoOJieM, OpUEHTalus Ha I[PUMEHEHUE
MaTEeMaTUYeCKUX 3HAHMM JJis pelieHus 3a7ad B OO0JacTH OKpYXKalolled Cpesbl,



MJJAHUPOBAHUE TIOCTYNKOB M OLICHKU MX BO3MOJKHBIX IOCJEIACTBHU ISl OKpYKaromen
Cpelbl;

8) HeHHOCTH HAYYHOI'0 NO3HAHMS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKH U OOIIECTBEHHON MPAKTHUKH, MOHMMAaHUE MaTeMaTHYECKOM HAayKH Kak
chepbl 4eIOBEUECKON JEeATEIbHOCTH, ITANOB €€ pa3BUTHUS U 3HAYUMOCTHU JJI pPa3BUTHS
IMBWIN3ALIMK, OBJIAJICHUE S3BIKOM MAaTEMAaTHKM W MaTeMaTU4YECKOW KYyJIbTYpoM Kak
CpPEJCTBOM  T[O3HAHUS  MHUpPa, TOTOBHOCTh  OCYIIECTBJISITh  MPOEKTHYHD U
UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUYAIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAIbHBIE Y4eOHbIE el CTBUS

ba3oBble 1oruueckune ecTBUA:

BEISIBIISITH M XapaKTEPHU30BaTh CYyIIECTBEHHBIC MPU3HAKNA MATEMATHIECKUX OO BEKTOB,
MOHSATHUM, OTHOIICHUH MEXAY HOHATUAMH, (HOPMYJIHUPOBATH OMPEACIICHUS MOHSITHUM,
yCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIINN, OCHOBAHUS JIJIsi 0000mEeHNs 1
CpPaBHEHMSI, KpUTEPUHU MMPOBOJUMOI0 aHAIU3A;

BOCIIPHHUMATH, (OPMYIUPOBATH U TPEOOPA30OBBIBATE CYKICHUS: YTBEPAUTEIILHbBIC U
OTpHUIIATETIbHBIC, SUHUYIHBIC, YACTHBIC U 00IIHE, YCIIOBHBIC,

BBISIBIISITh MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3UW U IMPOTUBOPEYUS B
dakTax, JaHHBIX, HAOIOICHUSIX U YTBEPKIICHUAX, TIPEIaraTh KPUTEPUH JIJISl BBISIBIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUHNIL;

JIeTIaTh BBIBO/IbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIYEHU N, YMO3aKIIOYEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAaMOCTOSITEJIbHO JI0KA3aTelIbCTBA MAaTEMATHYECKUX YTBEPKICHUI
(mpsiMble W OT MPOTHBHOTO), BBICTPaMBaTh apryMEHTAIMIO, MPHUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpATh CIOCO0 perieHus: yueOHoM 3a7aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
penieHus, BEIOUpaTh HauboJee MOAXOASIIUNA ¢ YUYETOM CaAMOCTOSITENIbHO BBIJEICHHBIX
KPUTEPUEB).

Ba3zoBble ucciienoBarejabcKue AeiCTBHA:

UCIIOJB30BaTh  BOMPOCHI KAk MCCIEAOBATEIbCKUH HHCTPYMEHT IO3HAHMUS,
dbopMynHpoBaTh BOMPOCHI, (PUKCUPYIOIIME MPOTUBOpEUYUE, MPOOJIEeMy, yCTaHABIUBATH
MCKOMOE U JIaHHOE, (P OpMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIIUI0, MHEHHE;

MIPOBOJUTH CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIN JKCIEPUMEHT, HCCIEIOBAHUE IIO
YCTAHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro oO0BeKTa, SBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBICHUSIMH, POLECCAMU;

CaMOCTOSITeJIbHO (D OPMYJIMpPOBaTH OOOOINEHUST W BBIBOJLI IO pe3yjbTaram
MPOBEJAEHHOTO HAOIIOJICHUS, UCCIEAOBAHUS, OIICHUBATH JOCTOBEPHOCTh IMOJYyYCHHBIX
pe3yJIbTaToOB, BBIBOJIOB U O000IICHUH;



POTHO3UPOBATh  BO3MOXKHOE  pa3BUTUE TMpoOIecca, a TakKe BBbIJIBUIaTh
MPEANOJIOKEHHS O €r0 PA3BUTUH B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH A€(UUUTHI MH(DOPMAIIMK, JAHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha BOMPOC
U I pelIeHus 3aauu;

BbIOMpPATh WH(MOPMAIIMI0 M3 HMCTOYHUKOB pPa3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(OPMALMIO PA3NTHYHBIX BHJIOB U (opM
IIPEICTABICHMS;

CTPYKTYpUPOBAaTh HMH(POPMALMIO, MPEACTaBIATh €€ B pa3IMYHbIX (opmax,
WTIOCTPUPOBATH Tpaduyuecky;

OLICHMBATh HAJEXHOCTh MH(GOPMALMK O CAMOCTOSTEIBHO CPOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHHBepPCAJIbHbIEe YUeOHblIe 1elicTBUSA

OO0wmenne:

BOCIIPUHUMATh U (POPMYIHPOBATH CYKACHHSI B COOTBETCTBUU C yCIOBUSAMH U LIEJIIMU
OOIIeHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS MO XOJy PEIICHHS 3aJaud, KOMMEHTUPOBATH IMOJTYYEHHBIH
pe3yJIbTaT;

B Xo0/e OOCYXJEHHs 3a/laBaTb BONPOCHI MO CYIIECTBY OOCYKIaeMOil TeMBlI,
npoO0JIeMBbl, pelaeMoi 3aJaud, BBICKA3bIBATH WJEH, HAIIEJICHHBIE HA MOUCK PEIICHHS,
COMOCTAaBIATh CBOM CYXJACHUS C CYXXICHUSMHU JAPYrMX YYacTHHUKOB JHUaora,
OOHapyXMBaTh Pa3IMYUE U CXOACTBO MO3ULIUNA, B KOPPEKTHOU (opMe (POpMyIUpOBATH
pa3HOIIacHsl, CBOU BO3PAKEHNUS,

NPEACTABIATh PE3yJbTaThl PEIICHUS 3a/Jayd, OHKCIEPUMEHTa, HCCIEeI0BAHMS,
IIPOEKTa, CAMOCTOSITENIbHO BEIOMPATh ()OpPMAT BBICTYIIEHHS C YUETOM 3a/1a4 Npe3eHTaluu
U 0COOEHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIE YyHUBepPCAJIbHbIE YUeOHbIe 1eHCTBUS

Camoopranusanus:

COCTaBJIATH ILJIaH, aJITOPUTM PEIICHUS 3a/1a49M, BHIOUPATh CIIOCO0 pelieHus ¢ y4EToM
UMCIOIIUXCS  PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEeHTHPOBaTh U
KOPPEKTHPOBATh BAPHUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIA MHTEJJIEKT:

BJIaJIeTh HaBBIKAMM I103HABATEIbHOU pedIECKCUM KaK OCO3HAHHUS COBEPIIAEMBIX
JEeUCTBUH M MBICIUTEIBHBIX IPOIECCOB, HMX PE3yJbTaTOB, BIAJAECTh CIIOCOOAMU
CaMOITPOBEPKU, CAMOKOHTPOJIA Mpoliecca W pe3yjbTara pelIeHHs MaTeMaTH4eCKOu
3aJ1a4u;

MPEABUJICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUH 3aa4H, BHOCUTD
KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENILCTB, AHHBIX, HANJICHHBIX
OIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pE3yJibTaTa LIETU U YCIOBUAM, OOBSICHATH MNPUUYUHBI
JOCTHKEHUS WIIM HEIOCTHKEHUS Pe3yJIbTaTOB JAESTEIIbHOCTH, HAXOIUTh OLIUOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMATh U UCHOJb30BATh IPEUMYLIECTBA KOMAH/IHON U MHAMBUAYAJIbHON pabOThI
IIPU PELICHUH YYEOHBIX 3a/1a4, IPUHUMATB 11€JIb COBMECTHOM AESATENbHOCTH, IJIAHUPOBATh
OpraHu3alllil0 COBMECTHOM paboThl, pachpenensTh BUIbl padOT, JOrOBapUBaTHCH,
00CyKJIaTh MPOLECC U Pe3yJIbTaT padoThl, 00001aTh MHEHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TpPyHmnoBbIX (opmax padboTel (0OCYXIeHHS, OOMEH MHEHH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIIOIHITH CBOIO YacTh Pa0OThl U KOOPAHMHUPOBATH CBOU
JNEUCTBUS C JPYTUMHU YWIEHAMHU KOMaH/]Ibl, OLEHUBATh KAYECTBO CBOErO BKJIA/Ja B OOMIMIA
OPOIYKT MO KPUTEPUAM, CPOPMYJIUPOBAHHBIM YHACTHUKAMH B3aUMOJECHCTBUS.

INPEJMETHBIE PE3YJIBTATbHI

K xon1y oOyuenus B 10 kiacce o0ydaromuiics NOJIYUYHUT CIEAYIOIINE PEIMETHBIE
pe3ynbTaThl IO OTACIBHBIM TeMaM pabodeil mporpamMmbl y9eOHOTO Kypca «Anredpa u
HayaJla MaTeMaTHYECKOr0 aHAJIA3a:

Yuciia 1 BBIYMCICHUS:

CBOOOJIHO OMEPUPOBATh MOHATHSAMH: pallMOHAJIbHOE YHCIO, OecKOHEedHas
nepuoaAnYecKas 1po0b, MPOLIEHTHI, UPPAIIMOHAIBHOE YUCIIO0, MHOKECTBA PAllMOHAIIBHBIX U
JNEHUCTBUTEIBHBIX YUCEN, MOAYJIb ACHCTBUTEIBHOIO YNCIA;

OPUMEHATH APOOH U MPOLEHTHI JJI PELICHUs NMPUKIAJAHBIX 3a/lad U3 Pa3IuyHbIX
OTpacier 3HaHUM U PEaJbHOU )KU3HU;

OPUMEHATHh TNPUOIMKEHHBIE BBIUMCICHHS, NpPaBUJA OKPYIJICHUS, NPUKHUIKY U
OLICHKY pe3yJIbTaTa BbIYHCICHUN;

CBOOOJ/IHO ONEpPUPOBATh MOHATUEM: CTENEHb C LIEJbIM [1OKA3aTeIeM, HCII0JIb30BATh
HOJXOAUIYI0 (POPMY 3amuCH JEHCTBUTENBHBIX YUCEN JIJISl PELIEHUs IPaKTUYECKUX 3a1a4
Y NIPEACTABICHUS TaHHBIX;

CBOOOJTHO OMEpPUPOBATH TMOHATHUEM: apUPMETHUYECKUN KOPEHb HATypalbHOU
CTEIICHH;

CBOOOJTHO OTNEPUPOBATH MOHATUEM: CTEIICHb C PAIMOHAIBHBIM MTOKa3aTelieM;

CBOOOJTHO OTNEPUPOBATH MOHATUSIMHU: JIOTapru(dM YUCIIA, TECATUYHBIE U HATYPAJIbHbBIE
Jorapudmer;

CBOOOJHO OMEpUpPOBaTh TMOHATUAMH: CHUHYC, KOCHUHYC, TaHT€HC, KOTAHIEHC
YUCJIOBOI0 apryMEHTa;

ONEPUPOBATH TOHATUSAMU: APKCUHYC, ApPKKOCMHYC W AapKTAHT€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OIEpPUPOBATHh TMOHATUAMH: TOXKAECTBO, YypaBHEHUE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPAaBHEHUSA-CIIENCTBUS, PABHOCUIIbHBIE HEPABEHCTBA,



MPUMEHSThH Pa3IMYHbIC METOJIbI PEIICHUS PAITMOHAIBHBIX U APOOHO-pAIlMOHATBHBIX
ypaBHEHUH, MPUMEHSITH METOJT MHTEPBAJIOB JIJIsl PECIICHUS HEPABCHCTB;

CBOOO/IHO OTIEPUPOBATH MOHATHIMH: MHOTOWIEH OT OJHON TIEpEMEHHO, MHOTOUYJICH
C HenbMHu Kod(uimeHTaMu, KOpHA MHOTOYJICHA, MPUMEHSTH JIeJICHHe MHOTOWICHA Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera ast pemenus 3anay;

CBOOOJIHO OMEpUPOBATh TOHATHUSAMHU: CHCTEMa JHHEHHBIX ypaBHEHUH, MaTpHIa,
ONPEAECTUTENIb MATPULIBI 2 X 2 U €ro TEOMETPUYECKHUI CMBICH, UCMOJIb30BATh CBOMCTBA
onpeaenuTens 2 X 2 1y BBIYUCICHUSA €T0 3HAYCHUS, NMPUMEHSITHh OMPEACTUTENN s
peIIeHUs] CHCTEMbl JIMHEWHBIX YpPaBHEHHUH, MOJEIHPOBATh pEalbHbIE CHUTYyallud C
MOMOIIBIO CHCTEMBI JIMHEHHBIX YpPaBHEHWH, HCCIENOBaTh IMOCTPOSHHBIE MOJEIH C
MOMOIIBIO MATPHIL M OMPEIeTUTENeH, MHTEPIPETUPOBATH OJTYUYEHHBINA PE3yIIbTaT;

UCITI0JIb30BaTh CBOMCTBA JEHCTBUI C KOPHIMU JJi MPeoOpa30BaHUsI BbIPAXKEHUN;

BBITMIOJHATh MPEOOPA30BaHMSI YHCIOBBIX BBIPAKEHUN, COICPKAIIUX CTEIECHU C
paroHaTbHBIM TTOKA3aTEeNIeM;

UCIIONIb30BaTh CBOWCTBA JIOTapu(MOB ISl MPeoOpa3oBaHUs JOrapuhMUIECKUX
BBIPAKEHN;

CBOOOJHO ONEpUPOBATh MOHITHSIMH: HPPALMUOHAIbHBIE, IOKa3aTelbHbIE U
JorapuMUYECKUE YpaBHEHUS, HAXOAWTh HMX PEIICHUS C TOMOIIBI0 PaBHOCHIBHBIX
NEPEX0/I0B HJIM OCYIIECTBIISIS TPOBEPKY KOPHEH;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpHUYECKHE (OPMYJIbl A TpeoOpa3zoBaHUs
TPUTOHOMETPHUUECKUX BHIPAKCHUH;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YpPAaBHEHUE, MPUMEHSTH
HeoOXxoaumbie (GOPMYJBl IS PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YPaBHEHUN;

MOJIEJIUPOBATh pEalbHbIC CUTYaIluu Ha SI3BIKE aIreOpbhl, COCTABIISTH BBIPAKEHMUS,
ypaBHEHUS, HEPABEHCTBA MO YCIIOBUIO 3aJaud, MCCIEIOBAaTh MOCTPOCHHBIE MOJCIU C
UCIOJIb30BAaHUEM armapara ajreopsbl.

DOyHKIMU U TPAPUKH:

CBOOOJIHO OIEPUPOBATh MOHATUSIMH: (QYHKIUSA, CIHOCOOBI 3a7aHusl (YHKIINH,
B3aUMHO OOpaTHbIC (YHKIIMH, KOMITO3HMIUSA (DYHKIUN, Tpaduk (yHKIHH, BBITOJHSITH
aJIEeMEHTapHbIE TPeoOpa3oBaHus rpa@uKoB GyHKIUN;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: 00JIACTh OMPEACICHHS] 1 MHOYKECTBO 3HAUYCHUN
byHKUIMY, HYTH QYHKIHH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: YETHBIC U HEUETHBIE (DYHKIIMH, IEPUOIUUECKUE
GyHKIMY, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIUH, MAaKCUMYyMbl 1 MUHUMYMBbI (DYHKIIUH,
HanOoJIbIlIee U HAMMEHBIIIee 3HAaUeHUEe (DYHKITUN Ha TPOMEKYTKE;

CBOOOJTHO OTIEpUPOBATh MOHATUSIMU: CTeTIEHHAs! GYHKIUS C HATYPAIbHBIM U 1IEJIbIM
nokasareyieM, rpauk CTENeHHOW (PYHKIMM C HATypajJbHBIM M IEJNbIM IOKa3aTeleM,
rpaduK KOpHS n-OM CTeNmeHW Kak (QYHKIUHW OOpaTHOW CTENEHH C HaTypaJbHBIM
MOKa3aTesieM;



OTEPUPOBATH MOHATUIMU: JIMHEIHAS, KBaJ[paTUYHAs U APOOHO-TUHEHHAs (YHKIIUH,
BBITIOJTHATD 3JIEMEHTAPHOE UCCIIEIOBAHKE U MIOCTPOEHUE UX I'PaUKOB;

CBOOOJIHO OTIEpUPOBATH MOHATUAMU: IMOKa3aTelbHas U Jiorapudmudeckas QyHKINH,
WX CBOMCTBA U rpaduKu, UCIOIB30BaTh UX IPaQUKH I pEUICHUs] YPaBHEHUH;

CBOOOJHO  OINEpUPOBATH  MOHATUSIMHU: TPUTOHOMETpPUYECKAass  OKPY>KHOCT,
OTpeieNICHUE TPUTOHOMETPUYECKUX (PYHKIIMIA YUCIIOBOTO apryMEHTa;

UCIOJIB30BaTh Tpaduku QYHKIUNA JJIsI UCCIIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH
IpU pEIICHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U PEAIbHOW KU3HU, BBIPAXKATh
dbopmysiaMu 3aBUCUMOCTU MEK]1y BEIMUNHAMU;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJIHO OMNEPUPOBATh MOHATUSIMU: apuUMETHUYECKass U TeOMETpUYEeCKas
nporpeccusi, OECKOHEYHO YyObIBalolllas TEOMETPUYECKas MpPOrpeccusi, JIMHEHHBIN Hu
AKCIOHEHIMAIBHBIA POCT, (POpMysa CIIOXKHBIX MPOLEHTOB, UMETh MPEACTaBICHUE O
KOHCTAHTE;

WCIIO0JIB30BaTh MPOTPECCUH LIS PEIICHUS PEAIbHBIX 33/1a4 MPUKJIATHOTO XapaKTepa;

CBOOOJHO OMEPUPOBATH TMOHATHUSMH: IOCIEIOBATEILHOCTh, CIIOCOOBI 3a7aHuUs
MIOCJIEIOBATENBLHOCTEN, MOHOTOHHBIE M OTPAHUYCHHBIE MTOCIEI0BATEILHOCTH, IIOHUMATh
OCHOBBI 3apPO’KJICHUSI MATEMAaTHYECKOTO aHAJIM3a KaK aHaju3a 0€CKOHEYHO MaJlbIX;

CBOOOJTHO OTNEPHUPOBATH TOHATHSIMH: HEMPEPHIBHBIC (PYHKIIMH, TOYKH pa3pbiBa
rpaduka QyHKIIMHA, aCUMIITOTHI rpaduka QyHKITUY;

CBOOOTHO OTIEPUPOBATH MOHATHEM: (DYHKIIHS, HETIPEPhIBHAS HA OTPE3KE, MPUMEHSATD
CBOMCTBA HEMPEPBIBHBIX (DYHKITUI I PEIICHUS 337124,

CBOOOJIHO OIMEpPUPOBATh TMOHATUSMU: TIEpBas M BTOpas MPOU3BOJHBIC (YHKIIHUH,
KacarenbHas K rpaduky QyHKIHY;

BBIUNCIIITH MPOU3BOJIHBIE CYMMBI, ITPOU3BEICHUS, YACTHOTO U KOMIIO3ULIMHU JBYX
GyHKIMN, 3HaTh MPOU3BOIHBIE JIEMEHTAPHBIX (YHKIIUA;

HCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHOMN JIJIsi PEIICHUs
3a7a4.

MHo:xecTBa U JIOTMKA:

CBOOOJTHO OTNIEPUPOBATH MOHATHUSAMH: MHOXKECTBO, OIlEpAIlMU HaJl MHOKECTBAMH,

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar [Js OMNUCAaHUS PpPeajbHbIX
MPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yYeOHBIX MPEIMETOB;

CBOOOJTHO ONIEPUPOBATH MOHATHIMU: OIIPE/IeNieHNe, TeOpeMa, ypaBHEHUE-CIIEICTBHE,
CBOMCTBO MAaTeMaTHYECKOr0 OOBEKTa, J10Ka3aTeNbCTBO, PABHOCHIIbHBIC YpPAaBHEHUS U
HEPaBEHCTBA.

K xoHniy oOyuenust B 11 kjacce oOy4aromuiics MOJIyIUT CISAYIOMINE TPEAMETHbIE
pe3yabTaThl MO OTACIBbHBIM TeMaM paldoueil mporpammbl yueOHOro Kypca «Amiredpa u
Hayajga MaTeMAaTH4YECKOr0 aHAIN3a»:

Yucjia ¥ BBIYUCTICHUA:



CBOOOJHO ONEPUPOBATH MOHATHSAMHU: HATYpPaJIbHOE M LIEJI0€ YHCJIO, MHOMXECTBA
HaTypaJbHBIX U LEJIBIX YUCEN, HCII0JIB30BATh PU3HAKH IEIMMOCTH Leibix yncesr, HO/ u
HOK HaTypasIbHBIX YMCeN U1l pELICHUS 33[1a4, IPUMEHATh AITOPUTM EBKIINIA;

CBOOOJIHO ONEPUPOBATH MOHATUEM OCTATKa [0 MOJYJIIO, 3alIUChIBATh HATypalbHbIC
4yuCia B Pa3JIUYHbIX O3ULIUOHHBIX CUCTEMAX CUUCIIEHUS,

CBOOOJHO ONEpUpOBaTh MOHSATHUSAMHU: KOMIUIEKCHOE YHUCIO M  MHOYECTBO
KOMIUIEKCHBIX YHWCEJI, MNPEACTaBIATh KOMIUIEKCHBIE 4YHCla B aiaredpanvyeckol u
TPUTOHOMETPUYECKON (opMe, BBINOJHATH apUPMETUUYECKHUE OINEepalud C HUMH U
M300pakaTh HA KOOPJAUHATHON MJIIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpUpOBaTh MOHATUSMU: HMppALMOHAIIbHBIEC, [OKa3aTelIbHbIE U
Jorapu(pMUYECKHE HEPABEHCTBA, HAXOAWTh MX PEIICHHS C MOMOIIbI0 PaBHOCHIbHBIX
[IEPEXO0/I0B;

OCYUIECTBJIATh OTOOP KOPHEN NP PELIEHUU TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOO/IHO OMEPHPOBATH MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, IPUMEHSATH
HEOOXOauMbIe (QOPMYJIbI JJsi PEIICHHUS OCHOBHBIX THIOB TPUTOHOMETPUUYECKUX
HEPABEHCTB;

CBOOOJIHO OIEpPUPOBaTh MOHATUSMHU: CHCTEMa M COBOKYNHOCTh YpaBHEHHH U
HEPABEHCTB, PAaBHOCWJIBHBIE CHUCTEMBl W CHCTEMBI-CIIEACTBUSA, HAXOAUTh PELICHUS
CUCTEMBl M COBOKYIIHOCTEH palMOHAJIBHBIX, HWPPALHOHAIBHBIX, ITOKA3aTEIBHBIX U
Jorapu(pMUYECKUX YPaBHEHUN U HEPABEHCTB;

pelaTh panyoHajIbHble, UPPALMOHANIBHBIC, MMOKA3aTeIbHbIE, JIOTapU(PMHUUECKUE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAILME MOLYJIN U ITapaMeTphI;

IPUMEHATH rpapuuecKre METOABI JUIsl PeLICHHUs] YPAaBHEHUI U HEPABEHCTB, a TAKXKE
3a/1a4 ¢ apameTpamus;

MOJIEJIMPOBATh PeajibHbIE CUTYallUU Ha SI3bIKE ajreOpbl, COCTaBIATh BBIPAXKEHMUS,
YPaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a/1a4M, UCCIIEN0BATH IIOCTPOCHHBIE
MOJIEJIM C UCIHOJb30BAaHUEM amnmapara aiareOpbl, HHTEPIPETHPOBATh IOJYyYEHHBIN
pe3yJibTar.

DOyHKUMU U TPAPUKH:

CTpOUTh TpapuKd KOMIO3UMUMH (QYHKIUMH C TOMOLIbIO  3JIEMEHTapHOIO
UCCIIEJOBaHMs U CBOMCTB KOMIIO3ULIMU ABYX (YHKIIHI;

CTPOUTb T'€OMETpUUYECKHE 00pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPJIMHATHOU
IIJIOCKOCTH;

CBOOO/IHO ONIEPUPOBATh MOHATUSAMU: I'paUKN TPUTOHOMETPUUECKUX (PYHKIIMIA;

OPUMEHSATh QYHKIMH [ MOJIETTUPOBAHUS M UCCIIEIOBAHUS PEAIbHBIX MPOIECCOB.

Havajia MaTeMaTH4Ye€CKOIro aHaIu3a:

UCIIOJIb30BaTh IPOU3BOJHYIO JJIsl UCCIIEJOBAHMUS (PYHKIMH HAa MOHOTOHHOCTb U
DKCTPEMYMBI;



HAaXOJIUTh HAMOOJbIIEE M HAaMMEHbIee 3HAaYeHUs (YHKUUMU HEMPEPHIBHOM Ha
OTpE3KE;

UCIIOJI30BaTh MPOU3BOJAHYIO JUIsl HAXOXACHUS HAWIydlllero peuieHus B
NPUKJIAJAHBIX, B TOM YHCJE COLUAIbHO-3KOHOMUYECKHX, 3ajadax, JJisi ONpEIeTIeHUs
CKOPOCTHU U YCKOPEHHUsI MpoILecca, 3aJaHHOTr0 (opMyIIoi Wi rpaduKkoM;

CBOOOJHO OMNEPUPOBATh MOHATUSAMHU: TEPBOOOpa3Has, OINpPEAeNIEHHbI HHTErpal,
HaXOJUTh MePBOOOPA3HbIE FTEMEHTAPHBIX (YHKIUH U BBIYUCIIATH UHTErpai Mo Gpopmyiie
Hrrorona-Jleiibunna;

HAXOJUTh IJIOLIAH TUIOCKUX (PUTYp U OOBEMBI TEII C TOMOILBIO UHTETPaa;

UMETh TMpEACTaBICHUE O MaTeMAaTHUYeCKOM MOJIEJIMPOBAaHUM Ha MpHUMeEpe
cocTaBJIeHUs TU(PPepeHIIMATbHBIX YPaBHEHU;

pemarb MNpUKIaAHbIE 3aJaud, B TOM YHCJIE COLUAJIbHO-3KOHOMUYECKOTO U
(u3HUECKOro Xxapakrepa, CpeJICTBaMi MaTEMaTHYECKOr0 aHaJIU3a.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
(uudposrie)
o0pa3oBaTe/ibHbIE

pecypcesbl

Ne HaumeHoBaHue pa3aesioB U TeM

N/ | mporpamMMmel Bceero Konrpoabpnsie | IIpakTtuyeckue
padoTsl padoTsI

MHOX€eCTBO JICHCTBUTENBHBIX
yrcea. MHOTOUJIEHBI.

1 PaunonansHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI TMHENHBIX
ypaBHEHUU

@ynxuun u rpadguku. CreneHHas

12 1
(YHKIMS C LEJTBIM ITOKa3aTeneM

ApudmeTnaeckuii KOpeHb n-0i
3 crenenu. MppanuoHanbHbie 15 1
ypaBHEHUS

[MokazarenpHas GyHKIHA. 10 |
IToxa3aTenbHble YpaBHEHUS

Jlorapudmmaeckast pyHKITHS. 13 |
Jlorapupmudeckne ypaBHEHHS

TpuronomeTpudeckue BEIpaKeHNS
1 ypaBHEHUS

22 1

TlocmenoBaTeabHOCTH K
TIPOTpPECCUU

HenpepbiBHble hyHKIHH.

20 1
IIpousBonnas

9 [MoBTOpeHue, 00o0IICHHE,

CHUCTeMAaTH3alMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

ITPOI'PAMME 136 10 0




11 KJIJACC

KoanyecTBo yacos JJIeKTPOHHBIE
Ne | HaumeHoBaHue pa3aesioB U TeM
(uugposbie)
n/n | NporpaMmel Bcero Kontpoabnubie | [lpakTtuyeckue
oOpa3oBaTeJibHbIE
padoTHhI padoThI
pecypchbl
| HUccnenosanme ¢pyHKUInii ¢ ” |
TIOMOIIIBIO TIPOU3BOIHOM
2 [TepBooOpa3Has m HHTETpAT 12 1
I'padmku TpUrOHOMETPUIECKIX
3 ¢ysaknumit. TpuroHoMeTprUIecKre 14 1
HEpaBEHCTBA
4 HppaunonanpHble, NOKa3aTeIbHbIE 24 1
n norapu(pMHUIECKHIE HEPABECHCTBA
5 KommnekcHsle uncna 10 1
6 HatypaneHble u 1enble uncna 10 1
Cuctembl pallnOHAIbHBIX,
7 HMPPaLUOHAJIbHBIX TI0KAa3aTECIBbHBIX 12 1
1 orapu(p)MUUECKUX ypaBHEHHUN
8 3amauu ¢ mapaMeTpaMu 16 1
9 [ToBTOpenue, oboOImIEHNE, 16 )
cHCTEMAaTH3alMs 3HaHUH
OBIIEE KOJIMYECTBO YACOB 110 136 10 0
[MPOT'PAMME
MNOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
N KoauvecTBO 4acoB DJIeKTPOHHbIE
| Tema ypoka Harta uugpoBbIe
n/n Bcero KonrtpoJusbnsbie | [IpakTnueckue
u3ydyeHus | o0pa3oBaTeibHbIe
padoThI padoThI
pecypchsl
| MHoXecTBO, onepaluy Haj 1
MHO>XECTBAMH U HX CBOHCTBa
2 Juarpammer Diinepa-Benna 1
[TpumeHeHne TeOpeTHKO-
3 MHOXXECTBEHHOTO ammapara Jjs 1
peneHus 3a1a4
PannonanbHele uncina.
O6BIKHOB€HHI)I€ U NECATUYHBIC
4 IIpoOu, TIPOIICHTEI, 1
OeCKOHEUHBIE MEPHOANICCKHIE
Jpobu
5 PamnmonanbHbBIE UHCIIA. |
OOBIKHOBEHHBIE U JIECATHYHbIC




JIpOOU, TIPOIICHTHI,
OECKOHEUHbIE MEPUOIMICCKUC
Ipobu

[Tpumenenune npobeii 1
NIPOLICHTOB IS PEILIECHUS
OPHKIATHBIX 32039

[Ipumenenue npobeit u
HPOLIEHTOB JJIs PeIICHUS
NPHUKIATHBIX 337124

JlelicTBUTEIbHBIEC YKCTIA.
PamnonanbHbIE U
HppaluOHaJbHbIE YKCIa

ApudmeTndeckne oneparuu ¢
JICHCTBUTEILHBIMU YUCITAMHU

10

Mopnynb J€CTBUTEIBHOTO
4HcIIa U €T0 CBOMCTBA

11

[TpnuOnmxEHHBIE BEIYUCIICHHS,
[IpaBWJla OKPYIJICHUS,

IIPUKHJKA U OLIEHKA pe3yJbTaTa
BBIYUCIICHUH

12

OCHOBHBIEC METO/IbI PEIICHHS
LENBIX U JpoOHO-
palMOHATIBHBIX YPAaBHEHHUN U
HEPaBEHCTB

13

OCHOBHBIE METOJIBI PEIICHHS
LEJBIX ¥ JpOOHO-
palMOHATIBHBIX YPaBHEHUH U
HEPABEHCTB

14

OCHOBHBIC METO/IBI PECIICHUS
LeNbIX U APOOHO-
palMOHANIHBIX YPaBHEHUH U
HEPABEHCTB

15

MHorousieHsl OT 0OJHOM
nepeMeHHoi. JleneHnue
MHOTOYJICHa HA MHOTOWICH C
octarkoM. Teopema bezy

16

MHOTOUICHBI C TETBIMH
ko3 Pumenramu. Teopema
Buera

17

Pemenue cucreM IMHEHHBIX
ypaBHEHHH

18

Pemenne cucteM MMHEHHBIX
ypaBHEHUI

19

Marpuiia cucTemMbl TUHEHHBIX
ypaBHeHHA. OTIpeienuTenb
MaTpuIsl 2X2, €ro
reOMETPUUECKHUI CMBICIT U
CBOMCTRBA; BBIYHCIICHHE €TO
3HAYEHUS




20

Onpenenurens MaTPUIBI 2X2,
€ro reOMETPUUYECKUN CMBICI U
CBOMCTBA; BEIYHCIICHHUE €T0
3HAYCHUS

21

[Ipumenenue ornpenenuTens
JUISL PELIEHUST CHCTEMBI
JIMHEUHBIX ypaBHEHUI

22

Pemenve npukinagHbIX 3a1a4 ¢
MIOMOIIBIO CHCTEMBI JINHEHHBIX
YypaBHEHHH

23

Perenne npuximaaHbIX 33124 C
MTOMOIIBIO CHCTEMBI JIMHEHHBIX
ypaBHEHUIH

24

KontponsHas padora:
"PanoHanbHbIE YpaBHEHUS U
HepaBeHcTBa. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIMs, CIOCOOBI 3a1aHUs
¢yHnkumu. Bzanmuao obpaTHble
¢byukiyn. Kommozunus
GbyHKIHH

26

I'paduk GpyHKIMN.
DneMeHTapHbIC
npeoOpa3oBaHus rpapuKOB

GyHKIHH

27

O0nacTh onpeneneHus u
MHOECTBO 3HAUCHHUH
¢ynkumu. Hynm Gyskimm.
[TpomexyTKH 3HaK
HOCTOSHCTBA

28

YéTHbIe U HEUETHBIC (DYHKITUH.
[Mepuoanueckue GyHKIHM.
IIpoMeKyTKH MOHOTOHHOCTH
byHKIHN

29

MakcuMyMbI 1 MUHUMYMBI
¢yskunu. Hambomneimee u
HauMeHbIIIee 3HAYCHHE
(YHKIIMM Ha TIPOMEXKYTKE

30

JIuneitnas, kBagpaTUuHas u
IpoOHO-THHEIHAS QYHKIUN

31

DneMeHTapHOe UCCIIeI0BaHNE
Y IOCTPOCHHE rPpadUuKOB STHX
GbyHKIHH

32

DneMeHTapHOe UCCIIeI0OBaHNE
Y MIOCTPOCHHE rPaduKOB STHX
GbyHKIUH

33

CTereHs ¢ HeIbIM
nokasareiieM. bunom HeroTona




34

Crernens ¢ HeIbIM
nokazarejieM. bunom HeroToHa

35

CremneHHast GyHKIUS C
HaTypaﬂbHI)IM U 1 CJIbIM
nokazareijieM. E€ cBolicTBa u

rpadux

36

Konrposnbhas pabora:
"Crenennas Gyukuus. E€
cBoiicTBa u rpaduk"

37

Apudmernueckuii KOpeHb
HaTypajIbHON CTENIEHU U €T0
CBOMCTBA

38

ApudmeTnaecknii KOpeHb
HaTypajbHON CTENEHU U €T0
CBOICTBa

39

[IpeobpazoBaHms YNCIOBBIX
BBIp)KEHHUI1, COIEpIKaLINX
CTETICHH ¥ KOPHH

40

[IpeobpazoBaHms YNCIOBBIX
BBIPXKEHHUI1, COIEPIKALINX
CTETICHH ¥ KOPHH

41

[IpeobpazoBaHms YNCIOBBIX
BBIP)KEHHUI1, COIEPIKALIHNX
CTETeHH ¥ KOPHH

42

HppannonanbHble ypaBHEHUSL.
OCHOBHBIE METOABI PEILICHUS
UppalMoHaIbHBIX ypaBHEHUN

43

HppanuoHnanbHble ypaBHEHNUS.
OCHOBHBIE METO/IBI PEILICHUS
HppalvoHaIbHBIX ypaBHEHUH

44

HppanuoHnanbHble ypaBHEHUS.
OCHOBHBIE METO/IBI PEILICHUS
HppanMoHaIbHBIX ypaBHEHUH

45

PaBHOCUIBHBIE IEPEXOABI B
PCUICHUN UppalluOHAIbHBIX
YpaBHEHUH

46

PaBHOCUIBHBIE IEPEXO/BI B
PCUHICHUN UppalluOHAIbHBIX
YpaBHEHUH

47

PaBHOCHIBHBIE IEPEXO/BI B
pELICHNUH UPPALIIOHATIBHBIX
YpaBHEHUH

48

PaBHOCHIIBHEIC Mepexo/ibl B
pELICHUH UPPALIHOHATIBHBIX
YpaBHEHUI

49

CpoiicTBa 1 rpadyK KOpHS N-0oi
CTETICH! KaK QYHKIUU
00paTHOI1 cTeneH: ¢
HaTypaJIbHBIM NIOKa3aTeIeM




50

CgoiicTBa 1 rpadyK KOpHS N-0oi
CTeTeH! KaK (QyHKIUH
00paTHO CTETeHN ¢
HATypaJbHBIM ITOKa3aTeIeM

51

KonrposnbHas pabora:
"CBoiicTBa 1 rpadyuK KOpHS n-
oii crenenu. Upparnuonansasie
ypaBHeHUS"

52

CrerneHs ¢ pauoHAIEHBIM
IoKa3aTejeM U €€ CBOMCTBA

53

CrerneHs ¢ paluoHaIbHBIM
IoKa3aTejeM U €€ CBOMCTBA

54

CTeneHb ¢ paroHaATbLHBIM
ToKa3aTejieM 1 e€ cBoiicTBa

55

IokazatenpHast GyHKIUS, €€
cBoiicTBa U rpaduk

56

Hcnons3oBaHue rpaduxa
GYHKIMHY TS pelieHus
YpaBHEHUI

57

Hcnonp3oBanue rpaduka
GbYHKIMU YIS pelieHus
YpaBHEHUH

58

IToka3arenbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PEILICHUS
MOKA3aTEeIbHBIX yPaBHEHUIH

59

Iloka3arenbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PEILICHUS
MOKA3aTEIbHBIX yPaBHEHUIH

60

[TokazaTenbHbIE ypaBHEHHU.
OCHOBHBIE METO/IbI PEIICHUS
NOKa3aTeJbHBIX YPaBHEHUN

61

KontponsHas pabora:
"TToka3zarenbHast GYHKIHS.
IToxa3aTenbHble ypaBHEHUS"

62

Jlorapudwm uncna. CBoiicTa
norapugpma

63

Jlorapudm gucia. CoiicTBa
morapudpma

64

Jlorapudm uncia. CBoiicTa
morapudpma

65

JlecsaTuuHbIe U HATypabHbIE
sorapu(mbl

66

JlecsTHYHBIE M HATypaJIbHbIC
norapupmMbl

67

[TpeoOpa3oBaHue BhIpaXKEHHH,
CoJIepIKaInX JIorapru(MBbI

68

[Ipeobpa3oBaHue BRIPAKCHHH,
COJIeprKaINX JIOTapr(OMBI




69

[IpeoOpa3oBaHue BRIPAKCHHUH,
COJIepIKAIIUX JIorapr(OMBbI

70

Jlorapudmuueckas GpyHkuus,
e€ cBoiicTBa U rpaduk

71

Jlorapudmmyeckas GpyHKIH,
e€ cBoiicTBa U rpaduk

72

Hcnonp3oBanue rpaduka
(YHKIHU JUTS PeTICHAS
ypaBHEHUI

73

Hcnonp3oBanue rpaduka
(GYHKIHU JUTS PEIICHHS
YpaBHEHUU

74

Jlorapudmudeckue ypaBHEHHS.
OCHOBHBIE METO/Ibl PEILICHUS
norapu()MUIECKUX YPaBHEHUH

75

Jlorapudmuueckue ypaBHEHHS.
OCHOBHBIE METO/IBI PEILICHUS
JorapupMHUIECKUX YPaBHEHUH

76

Jlorapudmudeckue ypaBHEHHS.
OCHOBHBIE METO/BI PEIICHHS
norapu()MUIECKUX ypaBHEHUN

77

PaBHOCHIIBHBIE TTEPEXO/IBI B
peLeHnH JTorapupMUIECKIX
YpaBHEHUH

78

PaBHOCHIIBHBIE TIEPEXO0/IBI B
peLIeHUH JToraprUPMUIECKIX
YpaBHEHUI

79

KonrposnbHas pabora:
"JlorapudmMudeckas QyHKIHS.
Jlorapudpmudeckue ypaBHCHHS'

"

80

CuHyc, KOCUHYC, TAHT'€HC U
KOTaHI'€HC YHCIIOBOTO
apryMeHTa

81

CuHyc, KOCHHYC, TaHT€HC U
KOTaHI'€HC YHCIIOBOTO
aprymMeHTa

82

ApKcHHYC, apKKOCHHYC U
APKTaHTeHC YHCIIOBOTO
aprymMeHTa

83

ApKcHHYC, apKKOCUHYC U
APKTaHTeHC YHCIIOBOTO
apryMeHTa

84

TpuronomeTrpuyeckas
OKpY>KHOCTb, OIIpEICTICHNE
TPUTOHOMETPUYECKHUX
(bYHKIMH YUCTIOBOTO
apryMeHTa

85

Tpuronomerpuueckas
OKPY’KHOCTb, OIIpEACTICHNE




TPUTOHOMETPUUECKHX
(bYHKIMH YUCTIOBOTO
apryMeHTa

86

OcHOBHEBIE
TpI/IFOHOMCTpI/I‘{CCKI/Ie

(bopmybI

87

OcHOBHEIE
TPUTOHOMETPHICCKHE

(bopmybI

88

OcHOBHEIE
TPUTOHOMETPUYECKHE

(bopmyIbI

89

OcHOBHBIE
TPUTOHOMETPUYECKHE

(bopmyIBI

90

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIpaXXEHUI

91

[IpeobpazoBanne
TPUTOHOMETPUYECKUX
BBIpaKeHUI

92

[IpeobpazoBanmne
TPUTOHOMETPUYECKUX
BBIpaXKeHUI

93

[IpeobpazoBanmne
TPUTOHOMETPUYECKHUX
BBIpaXeHUI

94

Perenne TpuroHOMETpHIECKUX
ypaBHEHUH

95

Pemenre TpUrOHOMETPHUYECKIX
ypaBHEHHH

96

Pemenne TpUroHOMETPUYECKIX
YpaBHEHUI

97

Pemenune TpuroHoMeTpUUECKUX
YpaBHEHUH

98

Pemenue TpuroHoMeTpuuECKUX
YpaBHEHUH

99

Pemienne TpuroHoMeTpuyecKux
YpaBHEHUU

100

Pelenune TpuroHOMeTpHUUECKUX
YpaBHEHUU

101

Konrponbnas pabora:
"TpuroHomeTpuuecKue
BBIPAXXCHUS U
TPUTOHOMETPUYECKHE
ypaBHeHUS"

102

IlocnenoBaTenbHOCTH,
CIIOCOOBI 3a1aHUsA




ImociiefoBaTeabHOCTEH. MeTos
MaTeMaTH4eCKON MHAYKIIMU

103

MOHOTOHHBIE U OrpaHUYEHHBIE
nocJjieoBarebHoCTH. McTopust
aHayn3a 0ECKOHEYHO MaJbIX

104

Apudmernueckas Iporpeccus

105

FCOMeTpI/I‘{eCKaSI nporpeccust

106

BeckoneuHo yOrpIBaromas
reOMETPUYECKAst IIPOrPECCHsI

107

Cymma OeCKOHEYHO
yOBIBarOIIEH TeOMETPUICCKOM
IPOTPECCHU

108

JInHEeHHbBIN 1
AKCTIOHCHIIUAIBHBIA POCT.
Uucno e. @opmyia CI0XKHBIX
MIPOLIEHTOB

109

JluneitHbiit 1
9KCIOHEHIUAIBHBIA POCT.
Yucio e. PopmyJia CI0KHBIX
MPOLICHTOB

110

Hcnonb30BaHue IPOrpeccuu
JJIA pe€IICHU pCaJIbHbIX 3a1a4
NPHUKIATHOTO XapakTepa

111

KonrposnbHas pabora:
"TTociteOBaTENBHOCTH 1
nporpeccun”

112

HenpepbiBHbIe QyHKIMH 1 UX
CBOMCTBa

113

Touka pa3psiBa. ACUMIITOTHI
rpadukoB QyHKUUT

114

CgoiicTBa QyHKIMIA
HETNpPEepHIBHBIX HA OTPE3Ke

115

CgoiicTBa QyHKIMHA
HENpEepHIBHBIX HA OTPE3Ke

116

MeTo HHTEPBAIOB IS
pelIeHNs HEPaBEHCTB

117

Meroa UHTEPBAJIOB IS
pEIICHUs HEpaBEHCTB

118

Merto1 UHTEPBAJIOB IS
peIIeHNs HepaBEHCTB

119

IIpumeneHue cBOMCTB
HETIPEPBIBHBIX (yHKIMHA 1715
peleHus 3aga4d

120

IIpumeneHue cBOMCTB
HETIPEPBIBHBIX (PyHKIMH 115
peuieHus 3a1a4

121

I[TepBas 1 BTOpast MPOU3BOIHBIE
byHKIHH




Ormpenenenue,

122 | reoMeTpHUYECKHUI CMBICI 1
IIPOU3BOJHOM
123 Onpenenenune, GU3MIECKUR |
CMBICJT TIPOU3BOIHOM
YpaBHeHHE KacaTeIbHOM K
124 1
rpaduky QyHKIHHA
125 VYpaBHeHME KacaTenbHOU K |
rpaduky QyHKIHH
126 [Ipou3BomHBIE 3TIEMEHTaPHBIX 1
GyHKIHH
127 [Ipou3BomHBIE 3TIEMEHTaPHBIX 1
GyHKIHH
[IpousBoaHas CyMMBlI,
128 | mpousBeaeHHUS], YACTHOTO U 1
KOMITO3UIINH (DyHKIIHI
[IpousBoaHas CyMMBl,
129 | npousBeaeHHUs], YACTHOTO U 1
KOMITO3UINH (hyHKITHA
[IpousBoHas CyMMBlI,
130 | npousBeaeHHUs], YACTHOTO U 1
KOMITO3UINH (DyHKIUH
131 I'<0HTp0Jn,Has[ paborta: | |
"IIpousBogHas"
[ToBTOpenue, oboOIIEH e,
132 | cucremMaTu3auus 3HAHUMN: 1
"VpaBHenus"
[ToBTOpenue, obo0ImIEH e,
133 | cucreMaTu3anus 3HAHUM: 1
"®dyHkun"
134 | HUtoroBast KOHTpOJBHAS paboTa 1 1
135 | UtoroBas KOHTpOIBHAA paboTa 1 1
136 IToBTOpenue, 0600IICHHE, !
CcHUCTEeMAaTH3alMs 3HAHUH
OBHIEE KOJIMYECTBO YACOB 136 10 0
TI0 TTIPOTPAMME
11 KIIACC
N KosmnuecTBo 4yacoB DJIeKTPOHHBIE
" | Tema ypoxa Jara nupposbie
/o Bcero Kontpoabsnsie | [IpakTnuyeckne
u3ydyeHusi | odpasoBaTesbHbIE
padoThI padoThI
pecypcbl

[IpumeneHre npou3BOJHON K
HCCIIeIOBAaHHIO (DYHKIMH HA
MOHOTOHHOCTb U 3KCTPEMYyMBbI




[puMeHeHnEe TPOU3BOHOM K
HCCIICOBAHMIO QYHKIIMN Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBI

IIpumeneHne Npou3BOJHOM K
HCCIICIOBAHMIO (DYHKIIMN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpumeneHne nNpou3BOAHOM K
HCCIICIOBAHMIO (DYHKIMK Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

IIpumeneHne nNpou3BOAHOM K
HCCIIeOBAHMIO (DYHKINN Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBI

IIpumMeHeHne npou3BOIHOM K
HCCIIEIOBAHIIO (DYHKIMK Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBI

Haxoxnenne HanOOJIBIIErO U
HaUMEHBIIIETO 3HAYEHUS
HETPEPBIBHON (PyHKIMH HA
OTpe3Ke

HaxoxxaeHne HanOoJIbIIero 1
HaMMEHBIIIET0 3HAUCHUS
HENpephIBHON GYHKIMH Ha
oTpe3ke

Haxoxnenne HanbonbIIero u
HaMMEHBILIETO 3HAYCHUS
HETIPEPHIBHON (YHKIIMH Ha
OTpe3Ke

10

Haxoxnenue HanOoabIIEro 1
HaMMEHBIIIETO 3HAYCHUS
HETpEPBIBHOHN (pyHKIH HA
OTpe3Ke

11

HaxoxxneHre HanOompmero u
HAaMMEHBIIICTO 3HAYCHUS
HENPEPLIBHON (QyHKIMH HA
OTpe3Ke

12

Haxoxnenne Hanbonbliero u
HAMMEHBILIET0 3HAUCHUS
HETPEPHIBHON (PYHKITHH Ha
OTpe3Ke

13

IIpumenenne npou3BOJHOM
JUTSl HAXOKACHHSI HAWITYYIIIETO
peleHus B IPHKJIaHBIX
3aja4ax

14

[Ipumenenre npou3BOaHON
JUTSl HAXOKACHHSI HAWITYYIIIeTo
peIIeHNs] B IPUKIIaIHBIX
3ajayax

15

[IpumeHeHue npou3BOAHOMN
JUIsL OIIpEIENIEHHs] CKOPOCTH U




YCKOpEHHs mporiecca,
3aJJaHHOTO (HOPMYJION HIIH

rpaduKoM

16

IIpumenenue npou3BOJHOM
JUIsL OTIPEICNICHHS] CKOPOCTH U
YCKOpEeHHsI TIporiecca,
3aJJaHHOTO (hOPMYJION HIIH
rpadukom

17

Komnozummst QyHKImiz

18

Komnozummst hyHKImii

19

Kommo3zurus GyHKiuit

20

I'eomeTpuueckne oOpasbl
ypaBHEHUI HA KOOPAUHATHOU
IIJIOCKOCTH

21

I'eomeTpuueckne oOpasbl
ypaBHEHUI HA KOOPAUHATHOU
IJIOCKOCTH

22

Konrposnbhas pabora:
"UccnenoBanue GyHKINHN C
TTOMOTIIBIO TIPOU3BOIHOM"

23

[TepBo0Opa3Has, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

IlepBooOpasHbie
AJIEMEHTAPHBIX (YHKIIHIA.
[IpaBuna HaxoXAeHUA
epBOOOPA3HBIX

25

[TepBooOpa3ubie
9JIEMEHTapHBIX (QYHKLHUH.
[MpaBuina HAXOXKICHHS
nepBo0Opa3HBIX

26

Wurerpan. ['eomerpuueckuit
CMBIC] HHTErpana

27

Brruncnenue onpenenéHHOro
HHTETpana mo popmyie
Herorona-JIeiibauna

28

Beranciienue onpenenéHHoro
UHTErpaia no Gpopmyse
Herorona-JIeitouuma

29

[IpumMeneHne UHTETpaa s
HaXO0XICHHUS IJI0IaaeH
TUIOCKUX (UTYP

30

HpI/IMeHeHI/Ie HUHTCTpaia Mt
HaXO0XJICHUA 00BEMOB
TCOMETPHUUCCKUX TCII

31

[Ipumeps! pemenmii
i depeHunanbHpIX
YpaBHEHHI




32

[Tpumeps! pemenuii
g depeHIranbHbIX
YpaBHEHUH

33

MaremaTtuueckoe
MOICITUPOBAHKE PEaTbHBIX
MPOLIECCOB € TIOMOIILIO
TudpepeHIIATEHBIX
ypaBHEHUI

34

KonTtponsHas padora:
"IlepBooOpa3Hast 1 MHTErpai'

35

TpuronomeTpuyeckue
(YHKIMH, X CBOMCTBA U

rpaduku

36

TpuronomeTpuyeckue
(yHKIMHM, X CBOMCTBA U

rpaduku

37

Tpuronomerpudeckue
(YHKIIMH, X CBOMCTBA U

rpaduku

38

Tpuronomerpuyeckue
(YHKIIMH, X CBOMCTBA

rpaduku

39

Tpuronomerpudeckue
(YHKIIMH, X CBOMCTBA U

rpaduku

40

OT100p KOpHEH
TPUTOHOMETPUIECKUX
YpaBHEHHUI C TOMOILBIO
TPUTOHOMETPUUECKON
OKpPY>KHOCTHU

41

OT60p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHHH C IOMOILBIO
TPUTOHOMETPUIECKOI
OKPYXHOCTHU

42

OT100p KOpHEH
TPUTOHOMETPHUYECKUX
YPaBHEHHH C MTOMOILIbIO
TPUTOHOMETPUYECKON
OKPYXHOCTH

43

OT60p KOpHEH
TPUTOHOMETPUYECKHUX
YpaBHEHHH C MOMOILBIO
TPUTOHOMETPUUECKON
OKPYXHOCTHU

44

Pemenne
TPUTOHOMETPUUECKHUX
HEPaBEHCTB




45

Pemenne
TPUTOHOMETPUUYECKUX
HEPaBEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEpaBEHCTB

47

Pemenue
TPUTOHOMETPUUYECKUX
HEpaBEHCTB

48

KonrposnbsHas padora:
"T'paduxu
TPUTOHOMETPUYECKHUX
(byHKIMHA.
Tpuronomerpuyeckue
HepaBeHCTBA"

49

OCHOBHBIE MCETOAbI PCIICHUA
TOKa3aTCJIbHBIX HCPABCHCTB

50

OcCHOBHBIE METOAbI PCHICHUS
TOKa3aTCJIbHBIX HEPABECHCTB

51

OcCHOBHBIE MCTOJbI PCIICHUS
TMOKa3aTCJIbHbIX HCPABCHCTB

52

OCHOBHEBIC METOABI PEIICHUA
TOKa3aTCJIbHbIX HCPABCHCTB

53

OCHOBHBIE METO/IBI PEILICHUS
JOTapuPMHIECKHX
HEPaBEHCTB

54

OCHOBHBIE METO/IBI PEILICHUS
JOrapuPMHIECKIX
HEPaBEHCTB

55

OCHOBHBIE METO/IBI PEILICHUS
Jorapu(pMUIECKHX
HEPaBEHCTB

56

OCHOBHBIE METO/IBI PEIICHUS
Jorapu(pMUIECKHIX
HEPaBEHCTB

57

OcCHOBHBIC MCTOJbI PCIICHUS
nppalruoOHaJIbHbIX HEPABCHCTB

58

OCHOBHBIE METOIbI PEIICHUA
HUppaluOHAJIbHBIX HEPABCHCTB

59

OCHOBHEBIC METOAbI PEIICHUA
HUppaluOHAJIbHBIX HEPABCHCTB

60

OCHOBHBIE METO/IbI PEILICHUS
UpPPALHOHAIBHBIX HEPABEHCTB

61

I'paduueckue MeTo bt
PpELICHUS UPPALOHATIBHBIX
YpaBHEHUI




62

I'paduueckue MeTo b1
PeUICHUA UppalluOHAIbHBIX
YpaBHEHUH

63

I'paduueckue MeTo b1
peLIeHus] MOKa3aTeNbHBIX
YpaBHEHUH

64

I'paduueckue MeTO b
PpeLIeHHs] TOKA3aTEeNbHBIX
HEPABEHCTB

65

I'paduueckue MeTO b
pemeHus JorapupMUIecKux
YpaBHEHUI

66

I'paduueckue MeToabI
peleHus! JorapupMuIecKux
HEPaBEHCTB

67

I'padmueckue MeTop!
penIeHus JorapuhMIUICCKHX
HEpaBEHCTB

68

I'padpmueckue MeTop!
pELICHHS MOKa3aTeNbHBIX U
sorapu()MUIECKUX ypaBHEHUH

69

I'padpmueckue MeToabI
pELICHHS MOKa3aTebHBIX U
norapu()MUYECKUX ypaBHEHUH

70

I'paduyeckre METOIBI
peleHus MOKa3aTeIbHBIX U
Jorapu(pMUIECKUX
HEPaBEHCTB

71

I'paduueckue MeTo bl
PECUICHUA MMOKA3aTCIbHBIX U
JorapupMIIECKUX
HEPaBCHCTB

72

KonrposnbHas padora:
"UppanroHanbHEIE,
MOKa3aTelIbHbIC 1
sorapupmMuIecKre
HEepaBeHCTBA"

73

KomruekcHble gucia.
Anrebpanueckas u
TPUTOHOMETpHUUeCKast (POPMBI
3aIHCH KOMIDIEKCHOTO YHCIIa

74

KomruiekcHbie uncia.
Anrebpandeckas u
TPUTOHOMETpHUIECKast (POPMBI
3aIIUCU KOMILICKCHOIO YKCIIa

75

ApudmeTndeckne oneparuu ¢
KOMIUIEKCHBIMH YHCIIaMU

76

Apudmernueckre oneparuu ¢
KOMILJIEKCHBIMHU YHCJIaMU




77

N3o0pakeHre KOMIIIEKCHBIX
4ycell Ha KOOPIMHATHOU
INIOCKOCTH

78

N300parkeHre KOMILICKCHBIX
4yCell Ha KOOPIMHATHOU
IIOCKOCTH

79

®opmyna Myaspa. Kopau n-
OH CTETICHH U3 KOMITJICKCHOTO
qpcia

80

®opmyna Myaspa. Kopau n-
OH CTETICHH M3 KOMITJICKCHOTO
qyciia

81

ITprMeHeHne KOMIUICKCHBIX
YHCEIT JUISL PELICHUST
¢bm3nYecKuX u
reOMETPUYCCKUX 38134

82

KonTtponsHas padora:
"KomiuiekcHeie yncia"

83

HarypanbHble n nesnsle aucia

84

HatypanpHble u 1iensIe 9ncia

85

IIpuMeHeHne NpU3HAKOB
JIETUMOCTH LIEBIX YHCEIT

86

IIpuMeHeHne NpU3HAKOB
JIETUMOCTH LEIIBIX YHCEIT

87

[TpumeHeHne MpU3HAKOB
JIETAMOCTH LIEJIBIX YHCEIT:
HO/] u HOK

88

[IpuMeHeHne Npu3HAKOB
JIETUMOCTH LIEJIBIX YHCEIL:

HOJ{ u HOK

&9

IIpumMeHeHne NpU3HAKOB
JIETUMOCTH LIEJIBIX YHCEIL:
OCTaTKH 110 MOJYJIFO

90

IIpumMeHeHne NpU3HAKOB
JIETUMOCTH LIEIIBIX YHCEIL:
OCTaTKH 110 MOJYJIIO

91

IIpumenenue npu3sHaKoB
JEJIMMOCTH LIEJIBIX YUCET:
anroput™ EBximnaa s
peueHns 3a/1a4 B LEJbIX
quciaax

92

Konrtponsnas padora:
"Teopust Henbix yucen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHEHUIA. PaBHOCHUIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEACTBUS




94

Cucrema 1 COBOKYITHOCTh
ypaBHeHMH. PaBHOCUIIbHBIE
CHCTEMBI U CHCTEMBI-
CIIEICTBUS

95

OcHOBHBIE METOABI PCIICHUA
CHCTEM U COBOKYIHOCTEHN
palMOHaIbHBIX YPaBHEHUN

96

OCHOBHBIE METO/IbI PEILICHUS
CHCTEM U COBOKYIHOCTEM
HppalMOHaIbHBIX ypaBHEHUN

97

OCHOBHBIC METOABI PEIICHUA
CHUCTEM U COBOKyHHOCTeﬁ
I10Ka3aTCJIbHbBIX ypaBHeHI/Iﬁ

98

OCHOBHBIE METO/Ibl PEILICHUS
CHUCTEM U COBOKYIHOCTEN
MOKa3aTeIbHbIX YPaBHEHUIH

99

OCHOBHBIE METO/IBI PEILICHHS
CHCTEM U COBOKYITHOCTEH
sorapu()MUYECKHUX ypaBHEHUI

100

OCHOBHBIE METO/IbI PEILICHUS
CHCTEM U COBOKYITHOCTEH
sorapu()MUIECKHUX YPaBHEHUH

101

[IpuMeHeHHE CHCTEM K
PELICHNIO MaTeMaTHYECKUX
3a1a4 ¥ 3a/1a4 U3 pa3sITIHbIX
obiacTeil HAyKH U pealbHON
KU3HH, HHTEPIPETaLHs
TIOJTYYEHHBIX PE3YJILTaTOB

102

[Ipumenenue cuctem Kk
PELICHNIO MaTeMaTHIECKUX
3a7ja4 U 3a7a4 U3 Pa3IMYHbIX
o0nacTell HayKu U pealibHOM
XKHU3HU, HHTEPIPETALS
TIOJTY9EHHBIX PE3YJIBTaTOB

103

IIpumMeHeHne HepaBEeHCTB K
PELICHNIO MaTEMaTHIECKIX
3a7a4 1 3a/1a4 U3 PasIMIHbIX
oOacTell HayK1 U peasIbHOM
KU3HU, HHTEPIIPETALUsL
MOJTy4EHHBIX PE3YJIbTaTOB

104

Konrposnbnas padora:
"CucTeMbl palliOHATLHBIX,
HUPPALHOHATBHBIX
MOKA3aTENbHBIX U
JOrapUMMUICCKUX
ypaBHEHHI"

105

ParonansHble ypaBHEHHS C
napaMeTpamu




106

ParyonansHble HEpaBEeHCTBA C
rapaMeTpamMu

107

PannonaneHbIe cHCTEMBI C
napaMeTpamMu

108

HppanmoHanbpHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109

HppannoHaabHbIE CUCTEMBI C
rapamMeTpamMu

110

ITokazaTenbHbIC ypaBHEHHS,
HEpPaBEHCTBA C IapaMeTpaMu

111

TToka3aTenbHBIE CUCTEMEI C
mapaMeTpaMu

112

Jlorapudpmuyeckue
YpaBHEHUsI, HEPABEHCTBA C
napameTpamu

113

Jlorapudmudeckre CUCTEMBI C
mapaMeTpamMu

114

Tpuronomerpuyeckue
YPaBHEHHs € MTapaMeTpaMu

115

Tpuronomerpuueckue
HEpaBEHCTBA C MapaMeTpaMu

116

TpuroHomerpuieckue
CHUCTEMBI C TapaMeTpaMu

117

Ioctpoenue u uccnenoBanue
MaTeMaTU4YECKUX MOJeNen
peanbHbIX CUTYyalUi C
TIOMOIIIBIO YPaBHEHUH C
mapaMeTpaMu

118

IToctpoenue u uccienoBanue
MaTeMaTHYECKUX MOJeIei
peaNbHBIX CUTYAITHiA C
[IOMOUIBIO CUCTEM YPaBHEHUN
¢ mapaMmeTpamMu

119

ITocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIeIICH
peanbHbIX CUTYyalUi C
IIOMOUIBIO CUCTEM YPAaBHEHUN
¢ mapaMmeTpamMu

120

KouTtposnsHas pabora: "3amaun
¢ mapamerpamu”

121

[ToBTOpeHue, 0000IICHHE,
CHUCTEMAaTH3alMs 3HAHU:
"YpaBueHus"

122

IToBTOpeHue, 0000IICHHE,
CHUCTEMAaTH3alUs 3HAHUH:
"VpaBHenus"

123

IToBTOpeHue, 0000IICHHE,
CHUCTEMAaTH3alUs 3HAHUH:




"YpaHenust. CHCTEMBI
ypaBHEeHHUH"

124

[MoBTOpeHue, o0o0IICHNE,
CUCTEMAaTH3aIUs 3HAHUMN:
"HepaBeHcTBa"

125

IToBTOpeHue, 00o0IICHHE,
CHUCTEMAaTH3aIUs 3HAHUMN:
"HepaBencTna"

126

IToBTOpenue, 00oO0IICHNE,
CHUCTEMAaTH3aIUs 3HAHUMN:
"HepaBenctna"

127

[ToBTOpeHue, 0000IICHHE,
CHUCTEMAaTH3alMs 3HAHU:
"IIpousBonHast u e&
IpUMeHeHne"

128

[ToBTOpenue, obo0ImIEHHE,
cUCTeMaTH3alys 3HAHHH:
"IIponsBonHas u e€
IpUMeHeHue"

129

[oBTOpeHue, oboOIICHNE,
CHCTEMATHU3aIUs 3HAHUIM:
"IIponsBosHast u eé
npuMeHeHue"

130

[MoBTOpeHue, 0000IICHNE,
CHUCTEMAaTH3aIUs 3HAHUMN:
"WHTeTrpan u ero
npuMeHeHne"

131

IToBTOpenue, 0000IICHHE,
CHUCTEMAaTH3alMs 3HAHUH:
"®OyHkun”

132

[ToBTOpenue, oboOmIEHHE,
cHCTeMaTU3alMsl 3HAHUI:
"®yHkun"

133

[ToBTOpenue, oboOImIEHHE,
CcHCTEMaTU3aLMs 3HAHUI:
"®yHkun"

134

Hrorosas KOHTpoOJIbHAS
pabota

135

HroroBast KOHTpOJIbHAS
pabota

136

IToBTOpeHue, 0000IIEHHE,
CHUCTEMAaTH3alUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

136

10




IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOUN TPOI'PAMMBI

10 KVIACC

Kon
MPOBEPSIEMOT0
pe3yiabTara

1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThHl OCBOEGHHSI OCHOBHOI 00pa30BaTe/ILHOI
NMporpaMMbl CpeHero 001ero 0opa3oBanus

Yucia ¥ BEIYUCIICHUS

1.1

OHepI/IpOBaTB IMOHATHUAMU. pPallMOHAJIBHOEC U HeﬁCTBHTeHLHOC qHUCJIO0, OOBIKHOBEHHAsI U
JACCATHYHAaA ,Z[p06b, MIPOLCHTHI

1.2

BeimoaHsTs apI/I(I)MCTI/I‘ICCKI/IC onepamnuu ¢ palfioHaJIbHbIMU U HCﬁCTBHTCHBHBIMH qucjlaMu

1.3

BrimonmHATe TpUOMMKEHHBIE BBIYHCICHHS, HWCIOJNB3Ys TpaBWIa OKPYIJICHHS, [enaTh
NPUKUAIKY U OLICHKY pe3yJIbTaTa BEIYUCICHUI

1.4

OHCpI/IpOBaTL MNOHATHUAMMU: CTCICHDL C LCJIbIM IIOKA3aTCJICM, CTAHAAPTHAA (I)OpMa 3alluCu
I[CﬁCTBI/ITGJIBHOFO quciia, KOpPCHb HaTypaJIBHOﬁ CTCIICHU, MCIIOJIB30BaTh MNOAXOJAANIYIO
(I)OpMy 3aIlluCH HeﬁCTBHTeﬂbHLIX HHCCI AT peIICHUA ITPAKTUYCCKUX 3a/1a4 U IIPCACTAaBJICHUA
JaHHBIX

1.5

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC M TAHT'€HC IPOU3BOJBHOTO YIJIa; UCIOIb30BATh
3aIrCch MPOM3BOJIBHOTO yTia Yepe3 0OpaTHBIE TPUTOHOMETPHYECKHE (HYHKITHH

YpaBHEHHUSI 1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATHUSMU: TOXKACCTBO, YpaBHEHHE, HEPABEHCTBO, II€JIO€, pPalMOHAIBHOE,
UppalMOHAIBHOE YPaBHEHUE, HEPABCHCTBO, TPUTOHOMETPUYECKOE YPaBHEHUE

2.2

BemonHsaTe  mpeoOpa3oBaHWA ~ TPUTOHOMETPUYECKHX  BBIPQXEHHH W pemaTh
TPUTOHOMETPUYECKHUE YPABHEHUS

23

BrimoaHsTh npeo6pa30BaHHﬂ LCJIBbIX, PALIMOHAJIBHBIX W HPPAIIMOHAJIBHBIX BBIpa)KCHI/Iﬁ n
peumiaTb OCHOBHBIC THUIIBI UEJBIX, PAIMOHAJIBHBIX W HUpPpalOHaJIbHBIX ypaBHeHI/Iﬁ nu
HEPABCHCTB

24

ITprMeHsTh ypaBHEHHS M HEPABEHCTBA AJS PELICHUS MaTeMaTHUYEeCKHX 3a7ad U 3a1ad U3
PasInYHbIX 00JacTeil HAyKH U peaqbHOH KU3HH

2.5

MO,E[CJ'II/IpOBaTB pCajIbHBIC CHUTyallUM Ha A3bIKC anre6p1>1, COCTAaBJIATh  BBIPAXCHMUA,
YpaBHCHUSA, HEPABCHCTBA IIO0 YCJIOBHIO 3aJayr, HCCICAOBATH ITOCTPOCHHBIC MOACIN C
HCIIOJIb30BAHWEM allllapara anre6p1,1

OyHKIHA U TpaduKH

3.1

OnepupoBath MOHATUSAMU: QYHKIIHSL, CITOCOOBI 3a1aHus QYHKIIUH, 00JIaCTh ONpEIeIICHHS 1
MHOXECTBO 3HaUeHUH (QyHKUNH, rpaduK QyHKIHUH, B3aUMHO 00paTHbIE (hYHKLIUU

3.2

OnepupoBaTh NOHATUAMH: YETHOCTD U HEUYETHOCTh (QYHKIUH, HYIH QYHKIMHU, TPOMEXKYTKH
3HAKOIIOCTOSIHCTBA

33

Hcnonb3oBaTh rpaduku GyHKUUH U1 pELISHUS] YpaBHEHUH

34

Crpouth ¥ 4MTaTh IpaQUKH JTUHEHHON (YHKUWHU, KBaAPATUYHON (YHKUMH, CTENICHHOM
(GYHKIUH C TIeTBIM IoKa3aTeaeM

35

Hcnons3oBath rpaduku QyHKUIUNA A1 UCCICAOBAaHUS MPOIECCOB M 3aBUCHMOCTEH IMPH
pelIeHny 3a7a4d U3 APYruX yueOHbBIX MIPEJMETOB U PeaTbHON KHU3HH, BEIpaXaTh (opMyIaMu
3aBUCHUMOCTH MEXIY BEIMUHMHAMU

Hauana MaTeMaTH4eCKOro aHajau3a




OHepI/IpOBaTL IIOHATHAMU. II0CJIEAO0BATCIIBHOCTD, apI/I(bMeTI/IT-IeCKaSI n TCOMETPUUCCKAasA

4.1
IIPOTPECCUH
42 OnepupoBath MOHATHAMHU: OECKOHEUHO yOBIBarollas reoMeTpHUecKasi Mporpeccus, CyMmma
) 0eCcKOHEUHO yOBIBaIOIIEH TeOMEeTPUUYECKOM MTPOTpecCuu
4.3 3agaBaTh NOCIEIOBATEIbLHOCTH PA3IMYHBIMU CIIOCO0aMHU
44 Hcnonp30BaTh CBOWCTBA IMOCIENOBATENILHOCTEH M NMPOTPECCHMil IS PELICHUS! peasbHBIX
' 3aJa4 MPUKIJIAJHOTO XapaKTepa
5 MHo:x€ecTBa U JIOTUKA
5.1 OneprpoBaTh NOHATUSAMHU: MHOXKECTBO, OIEPAllUi HAJl MHOKECTBAMHU
59 Hcrnone30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmnapar i ONMCAaHNs PEAJIbHBIX MPOIECCOB U
' SIBIIEHUH, TP PeIIeHNH 3a/1a4 U3 JPYTUX YIeOHBIX MPEAMETOB
53 OnepupoBaTh MOHATUSAMU: OIpEJIENIeHNE, TEOpEMa, CIEICTBUE, T0Ka3aTENbCTBO
11 KJIIACC
Kon . .
IIpoBepsiemble NpeIMeTHBIE Pe3y/JIbTAThl 0CBOECHMSI OCHOBHOM 00pa3oBaTe/bHOI
R NMPOrpamMMbl cpe/iHero od1ero 06pa3oBaHus
pe3yiabTaTa
1 Yucna 1 BEIYUCIIEHUS
11 OnepupoBatTh NOHATHAMU: HAaTYpaJbHOE, LIEI0E YMCII0; UCTIOIB30BaTh MPU3HAKU AETUMOCTH
LENBIX YHCET, PA3JI0KEHNE YMCIia Ha IIPOCTBIE MHOKUTENHN AJIsl PeICHUS 3a1a4
1.2 OmnepupoBath MOHATUEM: CTETIEHb C PAL[MOHAIBHBIM IIOKa3aTeNIeM
1.3 OmneprpoBatTh MOHITUSAMHE: JOrapudM duca, IecsITHIHbIC ¥ HATYpaJIbHbIC JTOTapu(pMBbI
2 YpaBHEHUs U HEPABEHCTBA
[TpumensTH CBOMCTBA CTETIEHH AJ1s1 IPpeoOpa30BaHuUs BEIPAKEHHH, OTIEPHPOBATH HOHSTHAMHU:
2.1 [IOKa3aTeJIbHOE YPAaBHEHHE U HEPaBEHCTBO; peIlaTh OCHOBHBIC THIIBI I1OKA3aTEJIbHBIX
yYpaBHEHUH U HEPaBEHCTB
BeimonHATe npeoOpa3oBaHHUs BHIPAKEHHH, COACP)KAIIUX JIOTapu(Mbl; OINEPUPOBATH
2.2 MOHATUSMHU: JIOTapu(PMUUECKOe YpaBHEHHE M HEPaBEHCTBO;, pEIIaTh OCHOBHBIE THUIIBI
norapu(MUYECKUX YPaBHEHUH 1 HEPaBCHCTB
2.3 HaxoauTh penieHust npocTeNInX TPUTOHOMETPUUECKUX HEPABEHCTB
54 OmnepupoBath MOHATHAMHU: CUCTEMA JIMHEHHBIX YPaBHEHUH M €€ pelIeHHE; UCIOJIb30BaTh
' CHCTEMY JIMHEWHBIX YPAaBHEHUH IUIA PELICHUS IPAKTUIECKUX 3a1a4
) HaxonuTp pemeHus mpocTeHIuX CUCTEM M COBOKYITHOCTEH palMOHAIbHBIX YpaBHEHHH U
s HEPaBEHCTB
MogenupoBath peajbHbIE CHTYallMM Ha S3BIKE aureOpbl, COCTaBJIATh BBIPAKEHHS,
2.6 YpaBHEHHS, HEPABEHCTBA WU CHCTEMBI IIO0 YCJIOBHIO 3aJadd, HCCIEN0BaTh IOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BaHKEM alapaTa anreOpbl
3 Oynkuun u rpaduxu
OmnepupoBaTh MOHATHSAMU: IepUOIUYEcKasi (QYHKUMSA, HPOMEXYTKM MOHOTOHHOCTH
3.1 (YHKINH, TOUYKU SKCTpeMyMa (DyHKIMHU, HanOoJIblliee 1 HAWMEHbIIIee 3HaueHns1 QyHKIUU Ha
MIPOMEKYTKE; HCIIOJIB30BATh UX JUIS UCCIeN0BaHuUs (PyHKINH, 3aJaHHON rpad KoM
OnepupoBarh  MOHATHAMA:  TrpauKM  TIOKa3aTeIbHOH,  JIOTapHPMHUECKOH |
3.2 TPUTOHOMETPUYECKUX (YHKIMHA; H300pakaTb WX Ha KOOPAMHATHON IUIOCKOCTH H
WCIIOJIB30BaTh JUISI PEIIEHUs] YPaBHEHUN U HEPaBEHCTB
33 Nzobpaxath Ha KOOPJUHATHOH IIJIOCKOCTH I'paMKH JIMHEHHBIX YpaBHEHUH W UCTIONB30BATh

UX 1Jid peII€HUsI CUCTEMBI JIMHEHHBIX ypaBHeHI/Iﬁ




3.4 Hcnons30BaTh rpa@uku QYHKIMN IS KCCIIEA0BAHKS TPOLIECCOB M 3aBUCHMOCTEN U3 APYTHX
' y4EOHBIX AUCHUILIHH
4 Hauana MaTeMaTH4YeCKOTO aHaIM3a
41 OnepupoBaTth TMOHATUAMU: HEMPEPbIBHAS (YHKIMS, IPOU3BOAHAS (DYHKIIMHU; UCIIOIB30BAThH
reOMETPUYECCKUIN U (PU3NUIECKHIA CMBICI TIPOU3BOIHOM ISl PEIICHHUS 3a1a4
40 HaxomuTe NpOM3BOIHBIE DIIEMEHTAPHBIX (YHKIHWMA, BBIYHMCIATH MPOM3BOJHBIE CYMMBI,
[POM3BEIEHHSI, YACTHOTO (QYHKIIMI
43 Hcrons30BaTh MPOM3BOAHYIO ISl HMCCIEAOBaHMsS (YHKIMM HAa MOHOTOHHOCTh W
' OKCTPEMYMBI, IPUMEHSATH PE3YIbTAThl HCCIIEA0BAHUS K IIOCTPOEHUIO rpaGuKOB
44 Hcrons30BaTh MPOM3BOAHYIO IS HAXO0XKIACHHUS HAWITYYIIErO PEUIEHHS B IIPUKIIAJHBIX, B TOM
' YKCIIe COLUANLHO-3KOHOMUYECKHUX, 3a0a4aX
45 OnepupoBaTh TMOHATUSMH: TEPBOOOpa3Has W WHTErpaji; MOHMUMATh T€OMETPHUYECKHH |
’ (bu3nyeckuii CMbICT HHTETpaa
46 HaxoauTth mepBooOpasHbie 3JI€MEHTAPHBIX (DYHKIMMA, BBIYUCIATE UHTETPAT MO (GopMmyJie
) HeroTona — JleliOanma
47 Pemarh npuKIagHble 3aa4d, B TOM YHCIE COLMAIbHO-DKOHOMHYECKOIO U (PH3HYECKOrO
' XapakTepa, CpeICTBAMI MaTEMATHYECKOTO aHAJIN3a

HPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COAeP/KAHUSA
1 Uucna v BEIYUCIECHUS
Panmonanpapie  uncna. OOBIKHOBEHHBIE M JECATHYHBIE JIPOOH, IPOIEHTHI, OCCKOHEYHBIE
|| | TepHomaeckue npobu. Apudmerndeckue ornepanud ¢ paldoOHATBHBIMU YHCIaMHU, IPeoOpa3oBaHUs
’ YUCJIOBHIX BBIpakeHWH. [IpuMeHeHue npobel W MPOIEHTOB Ui PEUICHHS MPHUKIATHBIX 337ad W3
Pa3IUYHBIX OTpaciey 3HAHUM U peanbHON KU3HU
JeiicTButenbHble yncia. PanroHansHble ¥ MppallMoOHATIbHBIE YUCTa. ApUPMETHYECKHE OTepariu ¢
1.2 | meficTBUTeNbHBIMU yrciaaMu. [IpuOIMKEHHBIC BEIYMCIICHNS, TPABHUIIA OKPYTIICHHS, IPUKHUJIKA U OLEHKA
pe3yibTaTa BRIYUCICHUM
CrermeHs ¢ 1epIM mokaszateneM. CtanaapTHas popMa 3alucH ASHCTBUTEILHOTO Jicia. Mcmoas3oBanne
1.3 | nogxonsmedi (opmbl 3amyMcH  JCHCTBUTENBHBIX YHCEN JJsl PELICHUS MPaKTUUYECKUX 3a4ad |
MPEACTABICHNS JaHHBIX
1.4 ApudmeTrueckuii KOpPeHb HATypalbHOH cterneHH. [leiicTBusS ¢ apudMeTHUSCKHMU KOPHSIMHU
' HaTypaJlbHOM CTENEeHU
L5 CuHycC, KOCUHYC U TaHT€HC YUCJIOBOIO apryMeHTa. APKCUHYC, apKKOCHUHYC, apKTaHT€HC YHCIIOBOTO
) aprymMeHTa
2 VYpaBHEHUS U HEPaBEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHBIE MPE0OPa30BaHUS
2.2 | IlpeoOpa3oBaHr€e TPUTOHOMETPHUECKUX BbIpakeHH. OCHOBHBIE TPUTOHOMETPHIECKHE (DOPMYITBI
2.3 | YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHre HepaBeHCTBa. MeTo 1 MHTEpBaJIOB
2.4 | Pemenue nensix v ApoOHO-pAIIIOHANBHBIX YPABHEHUN U HEPABEHCTB
2.5 | Pemenue uppanmoHaIbHBIX YPaBHEHUI 1 HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPHUYECKUX ypaBHEHHM




57 [IpuMenenne ypaBHEHUH W HEPAaBEHCTB K PEIICHUIO MAaTEMaTHUYECKUX 3aJad W 3a7ad U3 PasITuIHBIX
' obracreil HAyKH U peabHOM KU3HU
3 OyHKIHA U TpaduKH
3.1 | Oynknwms, criocoOsl 3aaanns yakwn. ['paduk dyaknun. BzauMuao oOpatHbIe QYHKITAN
19 OO6nacte ompeneneHUss W MHOXeCTBO 3HaueHwi ¢yHkiuu. Hymm Qynknum.  [TpomexyTku
' 3HAKOIMIOCTOSHCTBA. UETHBIE U HEUETHBIE (PYHKITUU
13 CrenenHas (pyHKIMS C HATYpaJbHBIM U IIeNBIM TIoka3areneM. EE cBoiicTBa m rpaduk. CBoiicTBa H
' rpaduK KOpHs n-0ii CTeNeHu
34 TpuroHomMeTpuveckass OKpPYKHOCTb, ONPEJCIICHUE TPUTOHOMETPHYCCKUX (YHKIMA YHCIOBOTO
' aprymeHTa
4 Hauana MmaremMaTuueckoro aHammsa
4.1 | IlocnenoBaTeLHOCTH, CIIOCOOBI 3aJAHUS MTOCIICAOBATEIEHOCTEH. MOHOTOHHBIE MOCIIEA0BATEILHOCTH
ApudmMeTnueckass U TEOMETPUYECKas MPOrpecCuu. beckoHewyHO yObIBaroIias TreoMeTphYecKas
4.2 | mporpeccus. Cymma OeCKOHEUHO YOBIBAIOIICH T'€OMETPHUCCKOW IMporpeccru. DopMylia CIIOKHBIX
MpoLeHToB. Micronb30BaHue MPOrPeCCHU sl PEIICHUS PealIbHbIX 3a/1a4 IPUKIIaITHOTO XapakTepa
5 MHoecTBa U JIOTHKa
MHOXECTBO, ONIepalii HaJ MHOXKecTBaMu. uarpammel Ditnepa — Benna. IlpuMmeHeHne TeopeTHKO-
5.1 | MHOXECTBEHHOTO ammapaTa AJisl OMUCAHUs PeadbHBIX MPOILECCOB U SBICHUM, IPU PEUICHUU 33724 U3
JIPYTUX y4eOHBIX TPEIMETOB
5.2 | Ompenenenue, Teopema, CIEACTBUE, T0KA3aTEILCTBO
11 KIIACC
Kon IIpoBepsiemMblii 31eMEeHT COAEPKAHUSA
1 Yucna v BBIYUCIIEHUSA
1.1 Harypanbnble u nesnblie yncia. [Ipu3Haku 1eaMMoCTy HENbIX YUCEeN
1.2 CrerneHs ¢ parmoHaIbLHBIM ToKa3aTeeM. CBOMCTBA CTETICHU
1.3 Jlorapudm uncna. JlecaTuuHbIe U HATYpAIbHBIC JTOTApUPMBI
2 YpaBHEHHUS U HEPABEHCTBA
2.1 [IpeobpaszoBaHue BEIpaKeHUH, CONEPKALIMX JIOTAPUPMBI
2.2 [IpeoOpaszoBanue BRIpAKEHH, COJIEPIKAIINX CTETICHH C PAIMOHAILHBIM TIOKa3aTeleM
2.3 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 ITokazaTenbHble YpaBHEHHUS U HEPABEHCTBA
2.5 JlorapupmMuyeckre ypaBHEHHUS 1 HEPABEHCTBA
26 Cuctembl NTHHEHHBIX ypaBHEHUH. Perenne MpuKIagHBIX 3a7ad ¢ MOMOIINBI0 CHCTEMBl JTMHEWHBIX
' ypaBHEHHIA
2.7 CucTeMbl U COBOKYITHOCTH PALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB
)8 [Ipumenenne ypaBHEHHH, CHCTEM M HEPAaBEHCTB K PEHICHWI0O MaTeMAaTHYECKUX 3ajad M 3a/1ad U3
' Pa3IUYHBIX 00IACTEl HAYKU U peallbHOW KU3HU
3 OyHKIMY U rpaduKH
11 Oyuknus. [lepuomnyeckne Qynkiuu. [IpoMexyTkn MOHOTOHHOCTH (GYHKIHH. MakCUMyMBI U
) MUHUMYMBI QyHKIMU. Hanbosbiiee 1 HauMeHblllee 3HaUeHUEe (PYHKIIUU Ha MTPOMEKYTKE
32 Tpuronomerpudeckre GyHKIMH, UX CBOWCTBA U TpaduKu
33 [TokazarenpHas u norapudmudeckas GyHKIMH, X CBOWCTBA U TpaduKu




34 Hcnonb3oBanue rpadpukoB GyHKIMH U peIIeHns ypaBHEHUNA 1 THHEHHBIX CHCTEM

35 Ucnonb3oBanue rpagukoB (GYHKIMUH IIsI WCCIEAOBAHUS TPOLIECCOB M 3aBHCUMOCTEH, KOTOpBIC
) BO3HMKAIOT [P PEILCHNUN 33134 U3 APYTUX y4eOHBIX IPEIMETOB U PEAIbHON JKU3HU
4 Hayvana MaTeMaTH4eCcKOro aHaIm3a

4.1 HenpepeiBable GyHKIUU. MeTOI MHTEPBAJIOB JIJIsl PEILICHUS] HEPABEHCTB

4.2 [poussonnas pynkunu. ['eomerpudecknii u GU3NUECKUIA CMBICI IIPOU3BOTHON

43 [IpousBomHbie 3neMeHTapHBIX (yHKUuH. DOpMyinbl HaXOXICHHS NPOM3BOJHONH  CYMMBI,
) IIPOU3BEACHUS U YACTHOTO (DYyHKIUH

44 [IpumeHeHrne NPOW3BOMHOW K HCCIAEAOBAHUIO (PYHKIMHA HAa MOHOTOHHOCTH M IKCTPEMYMBI.
) Haxoxaenne HauOopIIero 1 HAMMEHbBILETo 3HaYeHUs (PYHKLINHU Ha OTpe3Ke

45 [IpumeHeHne MPOU3BOAHOM Il HaXOXKACHUS HAWIydIIEro pelleHus B MPHUKIAIHBIX 3a1adax, Ut
) OIIpeieIeHHsI CKOPOCTH Ipolecca, 3aJaHHOro (GopMyIIoi miu rpaguxkom

4.6 [lepBooOpaznas. Tabnuna nepBooOpa3HbIX

47 Unterpan, ero reomerpudeckuil u (U3MUECKUil cMblca. BerumcieHnue uHTerpanza mo Qopmylie
) Herorona — Jleiibauna

IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIET'O OBPA3SOBAHMUS

Kon .
IIpoBepsiemble TpeOOBaHUS K NPeIMETHBIM Pe3yJbTATaM OCBOCHHUSI OCHOBHOM
NpoBepseMoro .
POBEP o0pa3oBaTeIbHOI NPOrpaMMBbl cCpeIHero o01ero odpa3oBaHus
TpeOoBaHMs

Bnanenne Meromamm —J0Ka3aTeNbCTB, ANTOPUTMAMU  pEIICHHWS 3a4ad; yMEHHE
(hopMyIMpPOBaTH U OLIEPUPOBATH HOHATHAMU: OIIPEJEIICHNE, AKCHOMa, TEOPEMa, CIIEJICTBHE,
CBOWCTBO, NPHU3HAK, JOKA3aTEJILCTBO, PAaBHOCWIbHBIE (OPMYJIMPOBKH; NPUMEHATH HX;
yMmeHue (opMyaMpoBaTh OOpPaTHOE M INPOTHUBOIOJOKHOE YTBEP)KICHUE, HPUBOIUTH
IIPUMEPBI U KOHTPIPUMEPHI, UCIIOJIb30BATh METOA MaTEMAaTHUECKOW HHAYKIMH; TPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKAEHUS IPH PEILICHUH 3aa4, OLl€HUBATh JIOTHYECKYIO IPaBUILHOCTD
paccyXIeHui; yMeHHEe ONEePUPOBaTh IOHATUSIMH: MHOKECTBO, [I0JIMHOXKECTBO, OIIEpaLlii
HaJl MHOXX€CTBAaMH; YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHO)XECTBEHHBIN ammapaT i
OIMCAaHHUS PEAJIbHBIX IIPOLIECCOB U SIBICHUN M IIPU PEILICHUH 33714, B TOM YHUCIIE U3 APYTHX
y4eOHBIX MPEeJIMETOB; YMEHHE ONEepPHPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, maepeso,
OuKI, rpad Ha IUIOCKOCTH; YMEHHE 3aJlaBaTh M OMNKCHIBATH Tpadbl pasIMYHBIMH

croco0aMu; UCTIONB30BaTh rpadbl IPU PELICHUH 33724

VYmMmenue OIICPpUPOBATHL NOHATUAMU: HATYPAJIbHOC YHCJIO, LICJI0C YUCJIO, CTCIICHDL C ICJIBIM
IIOKa3aTejeM, KOPCHb HaTypaJ’[BHOfI CTCIICHU, CTCICHb C PALIMOHAJIbHBIM I10KA3aTCICM,
CTCIICHDb C ,Z[eﬁCTBPITeHLHLIM IMOKa3aTeJICM, norapmbM quciia, CUHYC, KOCUHYC U TAaHI'CHC

IMPOU3BOJIBHOT'O YHCJIAa, OCTATOK IIO MOIYJII0, pallHOHAJIBHOE YHCIIO, UPpPALOHAJIBHOC




YHCJIO, MHOXXECTBA HATypaNbHBIX, IIENBIX, PAIMOHANBHBIX, NEHCTBHUTEIBHBIX YHCE;
YMEHHE WCIIONB30BaTh TNPU3HAKH JICTMMOCTH, HAWMEHBIIMHA OONIMHA JeNHuTeNlb U
HauMeHbllee o0Iee KpaTHOE, anropuT™M EBKinna mpu pemeHuH 3aaad; 3HaAKOMCTBO C
Pa3IMYHBIMU MO3UIIMOHHBIMU CHCTEMaMH CYHCIICHUS; YMEHUE BBINOJIHATH BBIYHCIICHHUE
3HaYeHWH W TpeoOpa3oBaHUS  BBIPAKEHUH CO CTENEHSMH H  JorapuMamu,
npeoOpazoBanus IpoOHO-PAIMOHAIBHBIX BEIPaXCHUH; yMEHHE OTIEPHUPOBATh IOHATHIMU:
MOCJIEI0BATEILHOCT, apH(MeTHUecKasi MpOorpeccusi, TeOMETpUYEcKash MPOTPEcCHs,
OeckoHEUHO  yOblBaroIlasi — reoMeTpUuYecKas  IPOrpeccHs;  yMEHUE  3aJaBaTb
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (OPMYIT; yMEHHE
ONepUpPOBaTh TMOHATUSIMU: KOMIUIEKCHOE YHCIIO, COINpPSDKEHHBIE KOMIUIEKCHBIE 4YHCTa,
MOIYJdb W apryMeHT KOMIUICKCHOTO 4Hcia, (opMa 3aliCH KOMIUIEKCHBIX YHCEI
(reoMeTpuueckas, TPUTOHOMETpUYECKass M anreOpamyeckas); yMeTb IPOU3BOAUTDH
apudMeTHYeCKUe JEHCTBUS C KOMIUICKCHBIMH YWCIIAMH;, HPUBOJUTH IPHUMEPHI
HCIIOJIb30BaHUsI KOMIUIEKCHBIX YHCEJ; ONEepUpOBaTh MOHATUAMHU: MaTpuua 2x2 u 3x3,

OIMPCACIINTCIIb MAaTPUIIBL, FCOMCTpI/I‘leCKI/If/i CMBICJT OIPEACIIUTECIIA

YMeHHEe onepupoBaTh MOHATUSAMU: PAallMOHAIbHBIE, HPPAllMOHAJIbHBIC, [10KA3aTENIbHbIE,
CTeTIeHHbIe, JIOTapu(pMHUUECKUE, TPUTOHOMETPHUECKHUE ypaBHEHUS W HEPaBEHCTBA, MX
CHUCTEMBI;  YMEHHME  ONEPHpPOBaTb  IOHATHSMM:  TOXAECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpaBHEHHMH W HEPaBEHCTB,
PaBHOCUIIBHOCTh ypAaBHEHWH, HEPAaBEHCTB W CHUCTEM; YMEHHUE pellaTb YPaBHEHHS,
HEPABEHCTBA M CHCTEMbl C IIOMOIIBIO pPa3IMYHBIX NPUEMOB; peUIaThb YpPABHEHUS,
HEPABEHCTBA U CUCTEMBI C IApaMETPOM; IPUMEHATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBbI
JUIA pEeLIeHUs] MaTeMaTHUeCKUX 33/1a4 U 33724 U3 Pa3InYHbIX 00JacTel HAyKH U pealbHOM

KU3HN

YMeHue omnepupoBaTh MHOHATHAMH: (YHKIHSA, YETHOCTh (DYHKIWUH, TEPUOTUIHOCTH
(hyHKIMM, OTPaHWYEHHOCTh (DYHKIIMA, MOHOTOHHOCTH (DYHKIIHH, dKCTPEMYyM (QYHKITHH,
HauOoIIbIIIee ¥ HAUMEHbIIIee 3HaYeHUS] QYHKIIMN Ha POMEKYTKE, HeTllpephIBHAS (PYHKIIHS,
aCUMMTOTHI rpaduka GyHKIMH, TIEPBasi ¥ BTOpas MPOU3BOAHAS () YHKIHIH, T€OMETPHYECKUI
1 (U3UYECKUI CMBICI MPOU3BOIHON, TIEpBOOOpa3Hasi, ONpeAeaEHHbII HHTErpall; yMEHNE
HAXOJUTh ACUMINTOTHI rpaduka (YHKIUH, YMEHHUE BBIYHCIATH HPOHM3BOIHBIC CYMMBI,
MPOU3BEICHUS, YaCTHOTO M KOMITO3UIIMY (DYHKIMIA, HAXOUTh YpaBHEHHE KacaTeIbHON K
rpaduKy QyHKIUH, YMEHHE HAXOJUTh MPOU3BOJHBIC DIIEMEHTAPHBIX (YHKIHUI;, YMEHHE
WCIOJIb30BaTh MPOU3BOJHYIO JUIsl MCCIENOBaHUS (DYHKIMHA, HAXOJUTh HAWOONBIINE W
HaVMEHBIINE 3HaYeHUs (QYHKIWH; CTPOUTH I'pa)MKd MHOTOWIEHOB C HCIIOJNB30BAHUEM
anmapara MaTeMaTHYECKOTO aHaIW3a; NPUMEHSITh NPOU3BOAHYIO Ui HAXOXKICHUS
HAWITyYIIeTO pElIeHWs] B MPHKIAJAHBIX, B TOM YHCJIE COLUUAIBHO-KOHOMHUYECKUX H
¢dusnvecknx 3a7avyax; HaXOMUTh IUIOMAT M O00BbEMBI (PUTYp C TIOMOIIBIO MHTErpaa;
IPUBOJIUTD MPUMEPHI MaTeMaTHYECKOTO MOJICTTPOBAHMSI c TTOMOIIBIO

muddepeHInaNbHBIX ypaBHEHUH




YMeHue ornepupoBaTh MOHATUSAMU: Tpaduk (yHKIUM, oOpaTHas (QYHKIUS, KOMITO3HUIINS
GbyHKUMH, JWHelWHas QYHKIWS, KBaapaTUdHas (YHKOWS, palnudoHanbHas (yHKIUS,
cTerneHHas (QYHKIHWS, TPUTOHOMETpUYeckne (YHKIUH, 0OpaTHbIE TPUTOHOMETPUYECKUE
(GyHKOMM, TOKa3zaTellbHAast M Jiorapupmuueckass (QYHKIUU; yMEHHE CTPOUTH Tpaduku
U3yUYEHHBIX (QYHKIMHA, BBITIONHATH MpeoOpa3oBaHus TpaduKoB (QYyHKIMHA, HCIOIH30BATH
rpaduKy IS U3y4YeHHUs] MPOIECCOB M 3aBHCUMOCTEH, MPU PEIICHWW 3ajad U3 JPYTHX
yUueOHBIX MPEIMETOB M 3a7ay U3 PeajbHOW JKU3HU; BBIpAXKaTh (popMylamMu 3aBUCHMOCTH
MEXIy BEJIMYMHAMM; HCIIONB30BaTh CBOMCTBA M Tpaduku QYHKUMH Uil peleHus
ypaBHEHUH, HEPAaBEHCTB W 3a/Ja4 C MapaMeTpamH; H300pa)kaTb Ha KOOPAMHATHON

IJIOCKOCTU MHOXECTBA PEIIEHUN YpPaBHEHUN, HEPABEHCTB U UX CUCTEM

YMeHue penath TEKCTOBBIE 3a/a4M Pa3HBIX THIIOB (B TOM YMCJE HA IPOLEHTHI, OIH U
4acTH, Ha JABUXEHHUE, paboTy, CTOUMOCTb TOBApOB M YCIYT, HAJOIHU, 3ala4d U3 00JacTu
yIpaBiIeHHs TUYHBIMA U CEMEHHBIMUA (PMHAHCAMM); COCTABIIATH BHIPAKECHUSA, YPABHEHHUS,
HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBHIO 33Ja4¥, UCCIEI0BATh ITOJIyY€HHOE PEIICHUE U
OIIEHMBAThH MPABAONOJO0HOCT PE3YIbTATOB; YMEHNUE MOJEINPOBATh PeabHBIE CUTYAIIUH
Ha 513bIKE MAaTEMAaTHKH; COCTABJIATh BBIPAXKCHMSI, YPABHEHMSI, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBHIO 3aJa4H, UCCIEIOBATh IOCTPOCHHBIE MOJEIN C HCIOJIb30BAaHUEM alapara

anreOppl, UHTEPIPETUPOBATH MOTYUEHHBINH Pe3yIbTaT

YMeHue ornepupoBaTh MOHATHIMH: CpefHEee aprupMeTHIecKoe, Merana, Hanooblee 1
HavMeHBIIIee 3HaAUYeHHSI, pa3Max, TUCTIEPCHsl, CTAHIAPTHOE OTKIIOHEHHE YMCIOBOTO Habopa;
yMEHHE W3BIIEKAaTh, HHTEPIPETUPOBATh HH(POPMALIMIO, IPEICTABIECHHYIO B Ta0NHIaX, Ha
IuarpamMmax, Tpadukax, OTpa)arollylo CBOWCTBAa pealbHBIX MPOIIECCOB U SBJICHUU;
MPEACTaBIATh HMHGPOPMAIMIO C TOMOIMIBI0 TaONWIl W AWarpaMM; HCCIEI0BaTh
CTAaTHCTUYECKHE MJaHHbIe, B TOM YHCIE C NPUMEHEHHEM TrpaudecKux METOAOB W
JNIEKTPOHHBIX CPEICTB; rpa)UIeCKH MUCCIE0BATh COBMECTHBIE HAOMIOIEHHS C ITOMOIIBIO

JlrarpaMM pacCeuBaHUsl U JIMHEWMHOM perpeccuu

YMeHue onepupoBaTh MOHATUAME: CIy4YaiHBIN ONBIT U CIy4aliHOe COOBITHE, BEPOSITHOCTD
CIIy4alHOTO COOBITHS; YMEHHE BBIYMCIIATH BEPOSITHOCTh C HCIOJIB30BAHUEM I'papUUeCKIX
METOZOB; IPUMEHSITH (POPMYJIBI CTIOKEHHUS M YMHOXKECHUS BEPOSTHOCTEH, (OPMYITy IIOTHON
BeposATHOCTH, (opmyiy bepHymmm, xomOunatopHble (akTel U (GOpMyJBI; OLEHUBATH
BEPOSATHOCTH pEAIbHBIX COOBITMH; YMEHHE ONEepHUpOBaTh MOHITHSAMH: CllydaiiHas
BEJIMYMHA, paclpelelicHHe BEPOSTHOCTEH, MaTeMaTH4YecKoe OXKHIaHHe, OUCIepcust U
CTaHJApTHOE OTKIOHEHUE CIIyYailHOM BeJMYMHBI, (YHKLUMHU pacOpeneseHHus U MIOTHOCTH
PaBHOMEPHOT'O, [TOKA3aTEIbHOTO 1 HOPMAaJIbHOTO PAacHpeieIeH!; yMEHHE UCII0JIb30BaTh
CBOWCTBA M3YyYEHHBIX PaCHpeAENCHUI Ui pelIeHus 3a1ad; 3HAKOMCTBO C MOHATHAMHU:
3aKOH OOJBIIMX YHCEI, METOAbl BBHIOOPOUYHBIX HCCIEIOBAaHUI; YMEHHE NPUBOIUTH
IIPUMEPBI MTPOSIBICHH 3aKOHA OOJIBIINX YMCEN B IPUPOAHBIX U OOIIECTBEHHBIX SBICHUSX;
YMEHHUE ONEPHUPOBATh HNOHSATHUAMHU: COUCTAHHE, IIEPECTAHOBKA, YHUCJIO COYETAHUH, YUCIIO

IepecTaHoBOK; OWHOM HEBIOTOHA; yMEHHE TPHUMCHSTH KOMOWHATOpPHBIC (aKTHl |




paccyXaeHusl JUIs pEIICHHsS 3a]ad; OIICHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHH;

COCTAaBJISITh BEPOSTHOCTHYIO MOJENIb U UHTEPIPETUPOBATD MTOIYYEHHBIN PE3YIJIbTAT

YMeHue onepupoBaTh MOHITUAMH: TOYKA, MPsSIMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE3OK,
Jdy4, BEJMYMHA YIJIA, IUIOCKMHA YroJi, JBYTpPaHHBIM yroj, TPEXTPaHHBIA YIoi,
CKPELIMBAIOLIMECS MpsMble, NAPAJUICIbHOCTE M HEPHEHIUKYISAPHOCTH TNPSAMBIX U
IUIOCKOCTEH, yrojl MEeXAY HPSAMBIMHU, YIOJ MEXAY NPSAMOH U IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMM, PAcCTOSIHUE OT TOYKM [0 IJIOCKOCTH, PACCTOSHHE MEXKAY MPSIMBIMH,
paccTosiHUuE MEXIY INIOCKOCTSAMH; YMEHHE HCIIOIb30BATh IIPY PELICHUH 3a/1a4 U3yUCHHBIE
(akThl ¥ TEOpeMbI IIJIAHUMETPHUU; YMEHNE OLICHUBATh pa3Mepbl OObEKTOB OKPYKAIOIIETO
MHUpa; CTPOUTh MAaTEMAaTHYECKHE MOJENIU C IOMOINBI0 I'€OMETPUYECKUX MOHATHH U

BCJINYMUH, pC€IIaTh CBA3AHHBIC C HUMHU IIPAKTHYCCKUE 3a1aun
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YMeHue onepupoBaTh HOHATHAMH: IJIOMAgb (GUTYphl, 00bEM (GHUrypBl, MHOTOTPaHHHUK,
MIPaBWIIBHBI MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHHKA, KyO, Tmapajienenumnena, Ipu3ma,
nupammuzaa, ¢purypa u HOBEPXHOCTh BpallleHHs, LIMHIADP, KOHYC, ap, chepa, miomaib
cdepsl, TIOMAIs TOBEPXHOCTH MHPAMUJIBI, MPU3MBI, KOHYCa, MWIHHIpPA, 00BEM KyOa,
MIPSMOYTOJIEHOTO MMapalljiesienueia, MAPaMHIbl, TPHU3MBI, MUIMHIPA, KOHYCa, Iapa,
pa3BEépTKa TOBEPXHOCTH, CEUYCHHA KOHyCa W IWIMHApA, TMapajUiellbHble OCH HIN
OCHOBAHHIO, CEUEHHUE IIapa, MIIOCKOCTh, Kacaromascs cepbl, MIIHHAPA, KOHyCca; YMEHHE
CTPOUTH CeUeHNEe MHOTOTPaHHHUKA, H300pakaTh MHOTOTPAHHHUKH, (PUTYPHI U TIOBEPXHOCTH
BpaIlIeHUs, WX CEYEHHs, B TOM YHCIIE C IOMOIIBI0 AJIEKTPOHHBIX CPEACTB; yMEHHE
MIPUMEHSTH CBOMCTBA TEOMETPUYECKHX (UTYp, CaMOCTOSITETHHO (OPMYyIHPOBATH
ompesieNieHNs] M3yYaeMbIX (UTyp, BBIIBUTATh TUIIOTE3Bl O CBOMCTBaX W TPHU3HAKAX
reoMeTpudeckux (uryp, oOOCHOBBIBATh WIIM OIPOBEPraTh HX; yYMEHHE NPOBOJIUTH
KIaccupuKanuio (GUTYp 1O pPa3IWYHBIM TpPU3HAKaM, BBHITIONHITE HEOOXOIMMBIE

JOOIIOJIHUTEIIBHBIC ITOCTPOCHUSA

11

YMeHue oneprupoBaTh MOHATUAMU: IBHKEHHE B MIPOCTPAHCTBE, NapaUIeIbHbIN IEPEHOC,
CUMMETpPHUSl Ha IUIOCKOCTH M B IPOCTPAHCTBE, IMOBOPOT, IpeoOpazoBaHue MOAoOus,
noo0HbIe (GUTYPHI; YMEHHE paclo3HaBaTh paBHBIE U MOJOOHBIE (GUTYPHI, B TOM YHCIE B
MpPUPOJE, HCKYCCTBE, APXUTEKTYpEe; HCIIOIB30BATh I'€OMETPUYECKHUE OTHOILEHHS MpU
pelIeHNH 3a7ay; HaXOJUTh T€OMETPUUECKUE BEIMUMHBI (AJIMHA, YTOJ, IUIOMAab, 00BEM)
IpU PELIeHMH 3a7ad U3 APYIHX Y4YeOHBIX MPEIMETOB U W3 PEaJbHOM JKU3HH; YMEHHE
BBIUMCIIATE TEOMETPUUYECKHE BENMYMHBI (IIMHA, Yroid, IUIOm@anb, OOBEM, IUIOMIAIb
MIOBEPXHOCTH), WCIONB3YS W3yYeHHbIE (QOPMYNBl M METOIBI, B TOM YHCJE: IUIOLIAIb
[TOBEPXHOCTH MHUPaMUIbl, NPU3MbI, KOHyca, IMIMHIpa, Iuomans cdepbl; 00béM Kyoa,
MPSIMOYTOJIBHOTO MapajUleeuIeaa, NUpaMubl, NPHU3MbI, LUWIMHAPA, KOHYyca, IIapa;

YMEHHE HaXOAWUTh OTHOIIIEHHE 0OHEMOB TTOJIOOHBIX (BUTYP
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YMenue OIICPpUPOBATL IMOHATUAMU: TMPAMOYTOJIbHAad CHCTEMa KOOpAWHAT, BCKTOD,
KOOpAWHATBI TOYKU, KOOPAUHATLI BEKTOPA, CyMMa BCKTOPOB, MPOMU3BCJACHNUC BCKTOpA Ha

YUCJIO, PAa3JI0KCHHUE BCKTOpa II0 6a3Hcy, CKaJIApHOC TMPOU3BCACHUEC, BCKTOPHOC




MPOM3BEJIEHHE, YroJl MEXAY BEKTOpaMM; YMEHHE HCIO0JIb30BaTh BEKTOPHBIA U
KOOPJMHATHBIA METOJ ISl PEUICHUS TC€OMETPHYSCKUX 3a/ad ¥ 3a7ad APYTUX ydeOHBIX

IIPEAMETOB

YMeHne BBIOMpATh MOAXOMSIINNA METOM IS PEIICHHS 3aJadd; MOHUMaHHE 3HAYMMOCTH
3 MaTeMaTHKH B W3YYCHHUHU MPHUPOIHBIX M OOIIECTBEHHBIX MPOIECCOB W SIBICHUH; yMEHUE
pacmo3HaBaTh MPOSBICHHWE 3aKOHOB MaTeMaTHKH B HCKYCCTBE, YMEHHE IPHUBOAWTH

MPUMEPHl MATEMATUYECKUX OTKPHITUH POCCUHUCKON U MUPOBOM MaTeMaTUUECKOU HAYKH

INEPEYEHD DJIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMbIX HA EI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 3JieMeHT coepKaHus

1 Yucia U BBIYHCIICHHS

1.1 HatypanbHele u nensle yucia. [IpuzHaku 1eIMMOCTH HEIbIX YUCET

12 Pamyonansaple uncna. OOBIKHOBEHHBIE W JECATHUYHBIE ApPOOH, TPOLEHTH, OECKOHEUHBIE
' NEepUOIUNYECKUE APOoH

13 ApudmeTnueckuii KOpeHb HaTypaldbHOW creneHd. JleficTBusi ¢ apuMeTHYECKUMH KOPHSIMH
' HaTypaJbHOM CTENEH!

1.4 | Crenens c nensimM nokaszareneM. CTeIeHb ¢ palMOHaIbHBIM MOKa3ateneM. CBONCTBA CTENIECHN

L5 CuHyC, KOCHHYC U TaHT'€HC YHCIJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC YHCJIOBOTO
' apryMenTa

1.6 | Jlorapudm uucia. JlecsTuynbie 1 HATYPaJIbHBIC JIOTaPUPMBI

17 JetictButenpHbie  4YMCcIa.  ApHUPMETHYCCKHE  ONepalid C  JCHCTBUTCIBHBIMH  YHCJIAMH.
. [MpubnmkEHHBIC BEIYUCIICHHUS, IPABUIIA OKPYTIICHUS, IPUKUIKA U OI[EHKA Pe3yJIbTaTa BEIYMCICHUH

1.8 | IIpeoOpa3oBanue BbIpaKEHHI

1.9 | KommiekcHbie uncia
2 YpaBHEHHUSI 1 HEPABEHCTBA

2.1 Lenpie 1 poOHO-paIiOHATBHEIE YpaBHEHUS

2.2 | UppaluoHaabHbIC yPaBHEHHS

2.3 | TpUrOHOMETPHYIECKHE YPaBHEHHSI

2.4 | Ioka3arenbHble U JOrapu()MHUUYCCKHIE YPABHEHUSI

2.5 | ensie u ApoOHO-palOHAIBHbBIE HEPABEHCTBA

2.6 | UppanuoHalbHble HEPABEHCTBA

2.7 | Ioka3arenbHble U JIOTapU(PMHUUECKIE HEPABEHCTBA




2.8

TpuroHoMmeTpruecKre HepaBeHCTBA

2.9 | Cuctemsl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHUs1, HEPAaBEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 | Marpwuua cHCTEMBI JTHHERHBIX ypaBHEHHH. ONpeIeInTes MATPUIIBI
3 OyHKIUY U TpadhuKu
31 OyHk1us, crocooOsl 3ananus GyHkuun. ['paduk Gynkuuu. Bzanmao obpatHeie pyHkunu. YETHBIC 1
' HeuétHble GyHkuuu. [lepuonnueckue GyHKuInN
OO6nacte omnpeaeicHUss W MHOXECTBO 3HaueHW ¢yHkuud. Hymm ¢ynknum. IIpomexyTkn
3.2 | 3HaKkomocTOsHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (DYHKIUH. MakCHMyMbl U MHUHHMYMbI ()YHKIIHH.
Haunbonbiee n HauMeHblIee 3HaUeHNE (DYHKLUHN HA IIPOMEXKYTKE
33 CrenenHasi GyHKUUS C HaTypaJlbHBIM M IIeJIbIM ToKazateneM. EE cBoiictBa u rpadux. CBoicTBa 1
' rpauK KOPHs 71-0H CTEIIeHH
3.4 | TpuroHomeTpuueckue (pyHKIUH, X CBOWCTBA U TpaduKH
3.5 | Iloka3arenbHas u jorapudmMuyueckas GyHKIHMH, KX CBOUCTBA U rpaduku
3.6 | Touku pa3pbiBa. AcuMNTOTHI rpaduKoB GyHKIwid. CBONCTBA (DYHKIU#, HEMPEPHIBHBIX HA OTPE3KE
3.7 | IlocnenoBaTenbHOCTH, CIIOCOOBI 3aIaHUSI TIOCTIEA0BATEIbHOCTEH
3.8 | Apudmernueckas u reoMeTpuuecKas nporpeccud. @opmyia CI0XKHBIX IPOLEHTOB
4 Hauana maremaTtndeckoro aHanmsa
4.1 | TlpousBoanas GpyHKuuH. [IpOU3BOIHBIC FTIEMEHTAPHBIX QYHKIIHI
42 [IpumeHeHne TPOM3BOAHON K WCCIENOBaHWIO (QYHKIMA HAa MOHOTOHHOCTh W JKCTPEMYMBL
. Haxoxenne HauOoIbIIEro 1 HAMMEHBIIETO 3HAYeHUS QYHKIIMU Ha OTpe3Ke
4.3 | TlepBooGpasnasi. IHTerpat
5 MHo:x€ecTBa U JIOTUKA
5.1 MHOX€eCTBO, oTiepaliiuy HajJ MHOKecTBaMH. [lmarpammel Ditiepa — Benna
5.2 | Jloruka
6 BeposiTHOCTE 1 cTaTHCTHKA
6.1 | OnmcarenbHas CTATHCTHKA
6.2 | BeposATHOCTh
6.3 | Kombunaropuka
7 I'eomeTpus
7.1 | ®urypsl Ha MWIOCKOCTH
7.2 | IlpsAMbIe U TNIOCKOCTH B IIPOCTPAHCTBE
7.3 | MHOTOrpaHHHUKH
7.4 | Tena v IOBEPXHOCTH BPAICHUSI
7.5 | KoopariHATBI H BEKTOPbI




YYEBHO-METOJIAYECKOE OBECIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI JUISI YYEHUKA

Anrebpa u Havana maTeMatudeckoro anaiamsa. 10-11 k. : 6a30B. u yriryOI1. ypoOBHH:
yueoHuk /I11.A.Anumos, FO.M. Konsirun, FO.M., M.B TkauéBa. u ap.- M: IlpocBemienue,
2023

METOANYECKHUE MATEPUAJIBI JISd YUUTEJSA

Anrebpa 1 HayaJla MaTeMaTuueckoro ananusa. 10-11 ki1. : 6a30B. u yriyOJl. ypOBHHU:
yueoHuk /I11.A.Anumos, FO.M. Komnsirun, FO.M., M.B Tkauéa. u ap.- M: IlpocBenienue,
2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NMHTEPHET

DNeKTpOHHBIN OaHK 3aaHui 7151 HOpMHUPOBaHUS (PYHKIIMOHATLHON (MaTEMaTHIECKOM )
rpamoTHOCTH https://fg.resh.edu.ru/
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