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VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBJISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MMOCKOJIKY, C OJIHOH CTOPOHBI, OH OOECICUMBACT WHCTPYMEHTAILHYIO 0a3y s
W3YUYCHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOPOHBI, (opmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydarouiudecsi OBJIa/IeBaloOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKd, KoTopas (OpMYIuUpyeT CBOU
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOr0 aHallh3a 3aKja/IbIBaeT
OCHOBY JUIsI YCICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3MKH, XUMHUHU, OUOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHSI PKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HCMOJIb30BaTh WX JJIsl JajJbHEHIIEro oOpa3oBaHUsl U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTHUYeCKOro aHaln3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBaTh
YTBEPKJEHUS C TTOMOIIBI0 UHAYKIIMU U PACCYXKIaTh JNEAYKTUBHO, HUCIOJIb30BaTh
00001IIeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHUPYET
KPEAaTUBHOE U KPUTUUECKOE MBIIICHHE.

B xoxe u3yuenus yuebHOro Kypca «Ainrebpa v Havajla MaTeMaTHYECKOTO
aHajau3a» OOydYaroluecs IMOJIYy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPHIpETAllud  TIOJYYCHHBIX  pEIIeHWH, 3HAKOMSTCS €  MpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B NPUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBIM pealn3yeTcss Kak uepe3 Yy4yeOHBbI Marepuaj, CHocoOCTBYIOIIUN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed MPOJAOIKUTEIPHOW KOHIIGHTpPAIMd BHUMAHUSA,
CaMOCTOSITeJIbHOCTH, AKKYPATHOCTU M OTBETCTBEHHOCTH 32 MOJyYCHHBIN pe3ybTar.

B ocHoBe MeToMKM 00yUeHHS ayire0pe 1 HauajaM MaTeMaTHYeCKOro aHalln3a
JICKUT EATCTHHOCTHBINA TPUHITUT OO0y YCHHUS.

B cTpykType yue6HOTOo Kypca «Anredpa u Hayalia MaTeMaTHIeCKOTO aHATN3a)
BBIJICJICHBI  CIICNIYIOIIUE COAEPXKATEIbHO-METOANYECKUEe JuHUU: «Yucna wu
BBIYUCTIEHUSD», «DyHKIIMU U rpadukn», «YpaBHEHUs U HepaBeHCTBa», «Hauana
MaTeMaTH4YeCcKoro aHanuza», «MHoxecTBa W JiorMka». Bce OCHOBHBIE
COJIEPKATEIbHO-METOJIMYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHUH JBYX JIET



oOy4eHHs Ha YPOBHE CpeiHEro 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIONHSS IPYT
JpyTa v MOCTENICHHO HACKIIIAsICh HOBBIMH TEMaMH U pasziesiaMu. JlaHHbIH yaeOHbIH
KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY OOBEAMHSET B cebe colep:KaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TaKHMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIH3, TEOPHS MHOXKECTB, MaTeMaTHUeCKast JIoruka u napyrue. [1o
Mepe TOTO Kak 00ydaroluecs OBIaIEBaOT BcE OoJiee MUPOKUM MATEMATUICCKUM
anrmaparoM, y HUAX MOCIIEI0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalluH, TPUMEHSATh 3HAHUS,
MOJyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
chopMyIMPOBAaHHON MaTEeMAaTHYECKOW 3a/Ja4yu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

ConepkaTenpHO-MeTOAMYECKas JIMHUS «Uncna ¥ BBIYUCICHHS» 3aBEpIIacT
¢dbopmMHIpoBaHNE HABBIKOB UCIIONIB30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha yPOBHE OCHOBHOTO 0011er0 0OpazoBanus. Ha ypoBHe cpeanero olriero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHATLHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YHCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIIKEHHBIC
BBIUUCIICHUS, OLEHUBATh YUCIIOBBIC BBIPAXKEHUS, pabOTaTh ¢ MaTeMAaTUYECKHUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIMMCSI MHOXKECTBA HATYpaJbHBIX, LEJbIX,
pallMOHANBHBIX M JICHCTBUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM H3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My creuu(puieckue 3agadyd W Olepaluu: JAeJICHHE Hallelo,
ONEPUPOBAHUE OCTAaTKAMU HA MHOMKECTBE IIENIBIX 4YHCEN, O0cOoOble CBOWCTBA
palMOHATBHBIX M MPPAMOHAIBHBIX YHCEN, apu(METUIECKHE OTepalii, a TaKKe
U3BJICUCHUE KOPHS HATYPaJIbHOW CTENICHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaronmapst mociieoBaTeIbHOMY PACHIMPEHHIO Kpyra HWCHOJIb3YyeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMH MX MPUMEHEHHS JJISl PEIICHHs Pa3IUYHBIX 3a]a4
dopmupyeTcss TpeAcTaBiICHUE O €AMHCTBE MAaTEMaTHKH KaK HAyKd W € poiid B
MIOCTPOCHHH MOJISJICH pPEaJbHOTO MHpPA, MIMPOKO HCIIOJIB3YIOTCS 0000IIeHHE U
KOHKPETH3aIHSI.

Jluans «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCsl HA TPOTSHKCHHHU BCETO
oOy4eHHs Ha YpOBHE CpEIHEro oOmero oOpa3oBaHUs, TMOCKOJIBKY B KaKIOM
paznene Ilporpammbl MpemycMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pesyiapTare OOydaroliuecs OBJIQJICBAIOT PA3JIMYHBIMH  METOJAMH  PEIICHUS
palMOHALHBIX, HMPPALMOHATBHBIX, MOKA3aTCIbHBIX, JIOTAPUPMUYECCKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHbIE yYMEHHS HIMPOKO HCHOJB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIIUK C TIOMOIIBIO MPOU3BOJHOM, MPU PEIICHUH MPUKIATHBIX
3aj71a4 ¥ 3aJ1a4 Ha HAaXO0XKJICHUE HAUOOJIBIINX M HAMMCHBIINX 3HAUYCHUH (DYHKIIHH.



JlanHast comepkaTeNbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BEITIOJIHATh ~ pacd€Tel 10  ¢opMyrnaMm, MNpeoOpa3oBaHHs  PalMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anreOpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCYKICHUH,
paboOThl ¢ CHUMBOJBHBIMH (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPpexTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK S3bIKa HAYKH.

ConepxatenbHo-MeToANYEeCKass JUHUA «DyHKUIUM U TpadUuKu» TECHO
neperyieTaeTesl ¢ APYTMMH JIMHUSIMA Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEILHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIUN, UX CBOMCTB
U rpadukoB, UCHOIb30BaHUE (QYHKIMN N7 PEIIeHUs 3ajlady U3 JAPYruX Y4eOHBIX
MPEAMETOB U PEaTbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHW U HepaBeHCTB. lIpu »Tom OOJbIIOE BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BhIpaKaTh (HOPMYJIaMU 3aBUCUMOCTH MEXKITY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TMOJYyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKTY BETUYMHAMU B PA3JIMUHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOM. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYT KaKk MaTeMaTHYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JIOCTYITHBIX OOYYarolmuMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIMMA, OMPEAeNsATh HMX HauOOJNbIINE W HAUMEHBIIUE
3HAQYECHUS, BBIYUCIATH UIOMAaau Guryp u oObEMBI TeJ, HaXOAUTh CKOPOCTH U
yCKOpeHusi TiporieccoB. JlaHHasi cojep:kaTeiabHas JIMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MAaTEMAaTHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOIUTh HAWITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE COLIUAIBHO-
PKOHOMMYECKHUX, 3aJayaXx. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOrO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM paclio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronrecs y3HatoT O BBIIAIOIINAXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOUYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MATEeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
U TpeaiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCe pa3feibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTroCTh OOOCHOBaHWM M CJEJIOBAHHE OMNPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONH JIOTUKH CIOCOOCTBYET PpAa3BUTHIO JIOTHUYECKOTO MBIIIICHHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJIEITHPOBAHUS, KOTOpPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalli, HWCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTEpHAaIl
y4eOHOTO Kypca IIMPOKO HCIONB3YEeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B poIecce U3yUeHHs BCEX TeM Y4eOHOTo Kypca «Anredpa u Havyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHble nepuoanueckue npoou. [IpumeHeHue apoOelt W MPOIICHTOB st
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JEWCTBUTEIBLHOTO YHCIia U €ro cBoicTBa. [IpubmmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHOrousieHs!I ¢ 11es1bIMu KO3 UIIUEHTaMHU.
Teopema Buera.

[TpeoOpazoBaHKs YHCIOBBIX BRIPAKEHUH, COACPIKAIIMX CTEIICHU U KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BRIpaXKEHH, COACPIKAITUX JIOTAPU(MBI.

Jlorapudmmueckue ypaBHEHHUSI. OcHOBHBIC METOJTbI pEIICHHS
JorapupMHUYECKUX YPaBHCHHM.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuia CUCTEMBl JIMHEHWHBIX
ypaBHeHU. OnpeaenuTens MaTPUILLI 2 X2, ero TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHMI. PelieHne NpHUKIAagHBIX 3a0a4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHeHUH. MccrneaoBanue NOCTPOEHHOM MOJEIU C MMOMOUIBIO MATPHII
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHkus, crnocoObl 3amanus (yHKIuMM. B3aumMHO o0OpaTHble (YHKIMH.
Komno3zummss @ynkuuii. I'papuk  (yHKkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HaKomocTossHCTBA. YETHbIe U HeuéTHbIe (yHKuMU. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEJOBAaHUE U IOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0ii CTENEHU KaK (yHKIMKU 0OpaTHOM CTENEeHU
C HaTypaJbHBIM [TOKA3ATEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pellIeHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIMA. MOHOTOHHBIE U OTPAaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuueckasl mporpeccuu. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyia CI0KHBIX
npoLeHTOB. Mcrnonb30BaHWE TMPOTPECCUU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepriBHble GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIMHU. OnpeeseHue, reOMETPUUECKUN U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOrOo OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayJto, anroputMma EBkinuaa 1js penieHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHMI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[IpuMeHeHne ypaBHEHN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUAX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue GyHKIINH, UX CBOWCTBA U TPadUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
IIPEAMETOB U PEATbHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre Hanboap1Iero 1 HAMMEHbIIEr0 3HAYEHUI HEePEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEero pPENICHUS B
IIPUKIIAIHBIX 3aJadax, Ui ONPENCIICHUs CKOPOCTH M YCKOPEHMs IIpoLecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

NuTterpain. ['eomeTpruueckuil CMbICI HHTErpaia. Beraucienue onpeaeaéHHoro
uHTerpana no gopmyne Herotona-Jleitonuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBax (DYHKIIMOHHUPOBAHUS PaA3IUYHBIX CTPYKTYp, SBJICHHUH, MPOIEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MOCTPOEHNE YCTOUYUBOTO Oy IYIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

cOPMHPOBAHHOCTh yMEHHUS TPHUMEHSATH MaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (U3NYECKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUHU TPAKTUUECKUX 3a/1ady MaTeMaTUYeCKON HAMpPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHusl 3amad B 00JlacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 0OIIIECTBEHHOM MPAKTUKH, TOHUMaHHE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJbTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, Mpejaratb KPUTECPUH IJIs
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(OpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXOSAIINN C YUETOM CaMOCTOSATEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMyYIIMpPOBaTh OOOOIIEHHST KW BBIBOJBI IO pe3yjbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nundopmanmueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKIACHUSI B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXKJIeHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIAae€MOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIUpOBaTh Pa3HOIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BIAJ€Th HABBIKAMHM  IIO3HABATENIbHOM  pedJeKkcud KaKk  OCO3HaHUS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WIN HEJOCTUKEHUS pPe3yIbTaTOB JESATEIIbHOCTH, HAXOUTh OIINOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JEeSTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThI, pachpeleisaTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTHMH YIEHAMHU KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHE
MPEAMETHBIC PE3yJIbTaThl IO OTACIBHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH NMPUOTHNKEHHBIC BEIYUCIICHUS, IPaBUiIa OKPYTIICHUS, IPUKUAKY U
OLICHKY P€3yJIbTaTa BEIYMCIICHUM;



CBOOOJHO OMEpUPOBATHh MOHATHUEM: CTEMEHb C LENbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MOHATUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aQPKKOCHUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pPa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOI'O4YJIEHA Ha MHOTIOYIEH C OCTaTKoM, TeopeMmy be3dy u teopemy Buera mns
peleHns 3a1ay;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 NI BBIYHCICHHS €r0 3HA4YEHUs,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM € KOPHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

CcBOOOJIHO ONEpUPOBATh MOHATHUAMU: HppalOHAIbHbIC, MOKa3aTelIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO OINEpPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE ypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/ayd, HCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MIPeo0pa3oBaHus rpauKoB PyHKIUT;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUe (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW KakK (DYHKIMU OOpaTHOM CTENeHu ¢
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlad U3 APYrUX y4eOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruiecKas nporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIN POCT, (POPMYJIa CIOKHBIX TPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTEPUPOBATH MOHATUSMU: MOCIEIOBATENLHOCTD, CIOCOOBI 3aJaHUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKIHIH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, MMPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

CcBOOOJHO OIEPHPOBATh TMOHSATHUSIMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCHIIHHBIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucaa v BBIYUCTCHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPATIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpPaJbHBIX U IEJIbIX YHCEeJI, UCTIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HaTypaJbHBIX 4ucCen M1 PEUIEHUs 3aAad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJHO OMEpPUpPOBATh MOHATHEM OCTaTKa IO MOJIYJIO, 3alUChIBAaTh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE ONepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX TIEPEXOJIOB;

OCYUIECTBJISATh OTOOpP KOpPHEH TpU pEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIlMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

pelarb paloOHaJIbHbIE, UppaloHalbHBbIE, MOKa3aTEJbHBIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M HMX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUYCHHBIN pe3yJibTar.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOMCTB KOMIO3UIIMU JABYX (DYHKIIHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Havana maremMaTH4ecKoro aHajmsa:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKJACHUS HAWJIY4llero pEUIeHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOT0 GopMyion uin rpaduKkoM;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmysne Horotona-JIeliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE€ COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uu¢poBbie)
n/n NPOrpamMMmbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
5 Oynkuun u rpapuku. CreneHHas QyHKIMS ¢ 12 1
L[EJIbIM TI0Ka3aTeNIeM
3 Apudmernueckuit KopeHb N-0if cTENeHN. 15 1
WppatnmonanbHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapumuueckue ypaBHEHUs
6 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (ungposbie)
n/n NPOrpaMmbl Bcero Kontpoaburie | Ilpaxtireckue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 HccnenoBanne QyHKIHA ¢ TOMOIIBIO 29 1
IIPOU3BOIHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (YHKITHHA. 14 1
Tpuronomerpuueckrue HepaBeHCTBA
4 WppaunoHanbpHble, IOKa3aTeIbHbIE U 24 1
norapupMUUECKUe HEPABEHCTBA
KomriekcHele yncna 10 1
6 HatypanbHble u nensle uncia 10
CucTeMbl paliMOHATBHBIX, UPPAMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUH
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbLTATHI 0CBOCHHS OCHOBHOM
NpoBePsAIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTarta
1 Hucna 1 BIYUCICHUS
11 OmnepupoBaTh MOHATHUSAMHU: PALMOHAIBHOE W JICHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAS U IECATHYHAS TPOOb, POIICHTHI
12 BremonaaTe  apudMeTHuecKHe Omepani ¢ PalHOHATBHBIMH |
' JeCTBUTEIILHBIMU YHCIIaAMHU
13 Bemonaate  npuOMMKEHHBIE — BBIYMCICHHS, HCIONB3YS  IpaBUia
' OKpYTJICHUS, JIeNaTh MPUKUAKY U OLICHKY Pe3yJIbTaTa BEIYUCICHUH
OmnepupoBaTh NOHSATHSIMH: CTEIIEHb C LIEJIBIM MTOKa3aTeIeM, CTaHAapTHAs
14 ¢dopma 3ammcu ACWCTBUTEIHHOTO YHCIIA, KOPEHb HATYpPAIBHOW CTEIICHU;
' UCIOJIb30BATh MOAXOJAILYI0 (HOpPMY 3alIUCH JACHCTBUTEIBHBIX YHUCEI JUIS
peleHusl MPaKTUYECKUX 3a7a4 U IPEJCTaBICHUS JaHHBIX
OnepupoBaTh MOHATUAMHU: CHHYC, KOCUHYC M TAHT'€HC IPOM3BOJBLHOIO
1.5 yIiia; HCHOJb30BaTh 3alllCh MPOU3BOJIBHOIO yria uepe3 oOpaTHbIE
TPUTOHOMETpUUYECKHE (PYHKIIMU
2 VYpaBHEHUS U HEPAaBEHCTBA
OnepupoBaTh NOHATHAMM: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, 1IEJI0€,
2.1 panMoHalbHOE, UppanroHaIbHOe ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
29 BremonHATe  1peoOpa3oBaHMs TPUTOHOMETPHUYECKUX BBIPAKCHHHA H
' pemaTh TPUTOHOMETPHUYECKHIE YPAaBHEHHS
BrImonHATE ipeoOpa3oBaHus MENbIX, PAlHOHATEHBIX H UPPAIIMOHAITBHBIX
2.3 BBIpQ)XCHUH W pemiaTb OCHOBHBIC THUIBI MEJIBIX, PAIMOHATBHBIX U
MppaIMOHATFHBIX YPaBHEHUH U HEPABEHCTB
24 [TpuMeHsTh ypaBHEHUS W HEPAaBEHCTBA Ui PEUICHHUS MaTeMaTHYECKUX
' 3a/1a4 W 3a]1a4 U3 Pa3aIudHbIX 00JacTell HAYKH U PEATbHON KU3HU
MopenupoBaTh peanbHBIE CHUTYalldd Ha S3bIKE anreOpbl, COCTABIATH
2.5 BBIpa)XKCHUSI, YPABHEHHUSI, HEPABEHCTBA 110 YCIOBHUIO 3a/1a4H, UCCIIEA0BATh
MOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM arrapara anreopbl
3 OyHKIMH U TpaduKu




OnepupoBarh TOHATUAMH: (PYHKIMSA, CHOCOOBI 3amaHus (YHKIIHH,

3.1 00JlacTh OMpEeNeICHUsT W MHOXXECTBO 3HAaYeHUH (yHKIHMH, Tpaduk
(byHKIMH, B3aMMHO 00paTHbIC PYHKITUN
3.9 OnepupoBaTh MOHATUAMU: YETHOCTb U HEYETHOCTh (DYHKLUMU, HYIH
' (GyHKIUY, TPOMEKYTKH 3HAKOIOCTOSTHCTBA
3.3 Hcnonw3oBarh rpaduku GyHKIUN TSl pelIeHUs YpaBHEHUH
34 Crpouth ¥ uyuTaTh TpadUKu JHUHEWHOHW QYHKIHUH, KBaJAPATHIHOU
' GbyHKIUY, cTeNeHHONW (QYHKINU C IIeTBIM [T0Ka3aTeleM
Ucnonb3oBare rpaduku (QyHKUMHA A8 UCCIIEOBAHMS IPOLIECCOB H
35 3aBUCHMOCTEH TpU PEIICHUU 3a7ad U3 JIPYTUX Y4eOHBIX MPEIMETOB H
' peaIbHOM  KW3HHU, BBIpaXaTh (HOPMyIaMH 3aBHCHUMOCTH  MEXIY
BEITMYUHAMU
4 Hauana maremaTn4eckoro anaiamsa
41 OnepupoBarh MOHSATHSAMH: TOCIEIOBATEIILHOCTD, apu(pMETHUECKas U
' reOMEeTpHYECKast TPOrPeCcCU
OnepupoBarh TOHATHUSIMU: OECKOHEUHO YOBIBAIOIIAs T€OMETpPUYECKas
4.2 mporpeccusi, cymma OECKOHEYHO YOBIBAIOLICH T'€OMETPHYECKOM
MPOrPeccuu
4.3 3a/1aBath MOCIEAOBATEIHFHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonb30BaTh CBOWMCTBAa MOCIEIOBATEIBHOCTEH M IMPOTPECCH IS
' pelIeHUs peabHbIX 3aa4 MPUKJIAJHOTO XapaKkTepa
5 MHoOXecTBa U JIOTHKA
5.1 OrnepupoBaTh MOHIATUSIMHU: MHOKECTBO, OTIEPAIIMH HAJI MHOYKECTBAMHU
Hcrnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIM —ammapaTr JUisl  OTMCAHHS
52 PEATBHBIX MPOIIECCOB U SBIICHUH, IPH PEIICHUH 3a/1a4 U3 IPYTHX YICOHBIX
MpeIMETOB
53 OnepupoBarh MOHATHSAMH:  OIpeAeTeHHe, Teopema, CIEACTBHE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOIM
NMPOBEPSIEMOT0 .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCTIEHUS
OnepupoBarh MOHATHSAMHU: HATypaJbHOE, IIEJIOC YHCIIO; HCIOJ30BaTh
1.1 MPU3HAKUA JENUMOCTH IIeNBIX YHCEN, Pa3JIoKeHHE YHUCIIa Ha MPOCTHIE
MHOKHUTEJH JUISl pElIeHHs 3a/1a4
1.2 OnepupoBarh MOHATHEM: CTEIIEHB C PAIIMOHATBLHBIM MTOKA3aTEIeM




1.3

OmnepupoBath MOHATHIMH: JIoTapu(hM YKcIia, IeCATUIHBIC U HATYypaIbHbIC
Jorapumpl

VYpaBHEeHUs U HEPABEHCTBA

2.1

[IpumeHsTh CBOWCTBA CTENEHU J[UId MPeoOpa3oBaHUs BBIPAKEHUM,
OIEpUPOBATh MOHATHSIMH: IOKAa3aTEJIbHOE ypaBHEHHWE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI TOKA3aTEeIbHBIX YPABHEHUI U HEPABEHCTB

2.2

BoinonusaTe mpeoOpa3oBaHus BBIpAXKEHHUH, COAEpKAIIUX JIOTapu(pMBL;
OIIEpUPOBATH MOHATUIMHU: JIOTApU(PMUUECKOE YpaBHEHHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIbI JOTApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB

2.3

Haxonuts pemienus mpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

2.4

OnepupoBarh NOHATUSIMU: CUCTEMA JJUHEUHBIX YPABHEHUH U €€ PEILICHUE;
UCIOJIb30BAaTh  CHCTEMY  JIMHEHHBIX  ypaBHEHUH I pELICHUs
MIPaKTUYECKHX 3aja4

2.5

Haxomute  pemieHMss IOPOCTEHIINX CHCTEM M COBOKYIIHOCTEM
palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MonenupoBaTh pealbHBIE CHTYyallMd Ha S3BIKE aireOpbl, COCTABIISTH
BBIPQKCHUS, YPAaBHEHUS, HEPABCHCTBA U CUCTEMBI 10 YCJIOBHIO 3aJIa4H,
WCCIIeIOBAaTh TOCTPOCHHBIE MOJEIN C HCIOJIb30BaHUEM armapara
anreopsl

OyHKIMH U TpaduKu

3.1

OmnepupoBaTh MNOHATUSAMM: IepUOAHYEcKass (YHKIMSA, TPOMEKYTKH
MOHOTOHHOCTH (YHKIIMH, TOUKH IKCTpeMyMa (PYHKIMH, HauOosbliee U
HauMeHblIIee 3HauUeHHUsI GYHKLIUU Ha IPOMEKYTKE; HCIIOJIb30BaTh X JUIS
uccieoBaHus (pyHKIUH, 3aJJaHHOM rpadukom

3.2

OnepupoBaTh MOHATUAMU: T'padUKU MOKA3aTENbHOM, JorapupMHUUECKOn
U TPUTOHOMETPUYECKUX (YHKIMH; M300pakaTh MX Ha KOOPIMHATHOM
IJIOCKOCTH M UCIIOJIB30BATH ISl PEIICHUs] YPaBHEHUH 1 HEPABEHCTB

3.3

N300paxkaTh Ha KOOpAMHATHOM IUIOCKOCTH TpadUKH  JUHEHHBIX
YpPaBHEHMH U HCIONb30BaThb HX JUISl PEIICHUS CHUCTEMbl JIMHEHHBIX
YpaBHEHUI

3.4

Ucnonw3zoBark rpaduku (QyHKIUNA IS UCCIEIOBAHUS TPOIECCOB U
3aBUCUMOCTEHN U3 IPYTUX YUCOHBIX TUCIUTUIHH

Hauana matemaTnyeckoro aHainsa

4.1

OnepupoBarh TOHATHSAMHU: HENpepbiBHAS (YHKIMS, MPOU3BOIHAS
(yHKIUHM; WCIOIB30BaTh TEOMETPUUECKUH ©  (DU3NYECKUA CMBICIT
MPOU3BOJHOMN JJIsI pEIICHUS 3a/1a4

4.2

Haxomuth  npou3BOAHBIE  3JEMEHTApPHBIX  (QYHKIMHA, BBIUUCIATH
MIPOU3BO/IHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOTO (DYyHKIIUN

4.3

Hcnonb3oBaTe NPOM3BOJIHYIO JUISL  MCCIEOBaHUS  (QYHKIMU  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIEAOBAHUS K
MOCTPOSHHIO TPpahuKOB




Hcnons3oBaTh IMPOU3BOAHYIO JISI HAXOXACHUA HAWTYy4dIICTO pCUHICHUS B

44 MPUKIIAJIHBIX, B TOM YHCJIE COIMATbHO-3KOHOMUYECKHX, 3a/1a4ax

45 OnepupoBarh TMOHATHSAMHU: TEPBOOOpa3HAass M HHTETpaj; IOHUMATh
' TCOMETPUYCCKUHN 1 (PU3MUYCCKHIA CMBICI HHTETpaja

46 HaxomuTe miepBOOOpa3HbIe 3JIEMEHTAPHBIX (YHKIWH, BBIYUCIATH
' uHTerpai mo ¢popmyie Hetorona — JleiiOnua

47 Pemrate npukIiiagHbpie 3a1a9, B TOM YHCIIE COIUATbHO-IKOHOMHYECKOTO

(bl/ISI/ILIeCKOFO XapaxkTepa, CpeacTBaM MaTEMaTUYCCKOI'O aHaIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Uucna 1 BIYUCIICHUS
Pammonanbueie  yncna. OOBIKHOBEHHBIE W JAECATHYHBIE JpoOW, TPOLIEHTHI,
OEeCKOHEUHBIE  TEepPHOAMYECKHE  ApoOM.  Apu(MeTHYecKHe  Omepamuu ¢
1.1 | panuoHaJIBHBIMU YHCIIaMH, IPEOOpPa30BAHUS YUCIIOBBIX BblpakeHui. [Ipumenenue
ApoOeil ¥ MPOLEHTOB Ul PeLIeHMs MPHUKIATHBIX 3a/ad U3 pa3iIMyHbIX OTpaciieit
3HAHUM U peaIbHOM JKU3HU
JlelictBuTenbHble  yMciaa.  PanuoHanbHble M MppalMOHANbHBIE  YHUCIA.
1.2 | Apudmernyeckue onepanuu C ACHCTBUTEIbHBIMM uuciamu. IIpubnuxénnble
BBIUHCIICHMS], IPaBUJIa OKPYIJIEHHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIUMCICHUN
Crenenp ¢ nenbiM nokasateneMm. CranpapTHas ¢opma 3arucu JIeHCTBUTENBHOTO
1.3 | uucna. Mcnonp3oBanue moaxonsuieid (JOpMbI 3alTUCH JCHCTBUTEIBHBIX YUCEN IS
pelIeHns MPaKTUYECKUX 3a/]ad U IPECTaBICHUS JaHHBIX
14 ApudmeTrueckuili KOpeHb HaTypalbHOM cTeneHu. JleHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMHU HaTypaJbHOU CTEIIEHU
15 CuHyC, KOCMHYC M TaHI'€HC YHCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCJIOBOI0 apryMeHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHbIE IPEOOpPa30BaHUS
59 [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHUI. OcHoBHbIE
' TPUTOHOMETPHUYECKHE (POPMYIIBI
53 VYpaBHeHHe, KOpeHb ypaBHeHHS. HepaBeHCTBO, pelleHHe HepaBeHCTBA. MeTon
HUHTEPBAJIOB
2.4 | Pemenue nenbix ¥ IpoOHO-pAIIMOHAFHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUTOHOMETPHYECKUX YPaBHEHUH
57 [IpumeHneHue ypaBHEHHI U HEPABEHCTB K PEIICHUIO MaTeMAaTUYECKUX 3a7ad U 3a/1a4
' U3 pa3INyHbIX 00JacTel HAyKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKH
31 OyHkMs, crnocodbl 3ananus ¢QyHkiuu. I'paduk ¢yHxiuu. B3aumHo oOparHbie
' GyHKIMT
39 OO6nacTh ompeAeneHUuss W MHOXECTBO 3HaueHU ¢yHkiuuu. Hynum QyHKum.

[TpoMexyTkH 3HAaKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKUINN




33 CrenenHas GyHKIIUS ¢ HATYpaJIbHBIM U IIEIbIM TTOKa3aTeneM. EE cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
34 Tpuronomerpuueckas OKpyKHOCTb, ONpPENEIEHUE TPUTOHOMETPUYECKUX (PYHKLUI
' YHCIIOBOTO apryMeHTa
4 Hauana maTremMaTueckoro aHaimsa
41 ITocnenoBarenbHOCTH, CHOCOOBI 3aJaHus IMoOcieqoBaTesibHOCTEH. MOHOTOHHbBIE
' [10CJIeI0BATEIbHOCTH
Apudmernueckas M reoMmerpuyeckas Inporpeccud. beckoHeyHOo yObIBarolas
49 | TEOMETPHYECKAs MPOrPECCHs. Cymma OeckOHEYHO YObIBarOIIEH I'eOMETpPHUUYECKON
' nporpeccuu. dopmysa CIOXKHBIX IMPOLEHTOB. lcmnonb3oBaHue mporpeccuu Juist
pellIeHNs peallbHbIX 3aJa4 IPUKIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKA
MHoxecTBO, omepanuu Haja MHOXecTBamu. Jluarpammer Ditiepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOI'O ammapara s OIMCaHUS peabHbIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUH 3a]1a4 U3 IPYTUX yYeOHBIX MPEAMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS
1 Yucna ¥ BIYUCICHUS
11 HarypanbHble u niensie uncia. [lpusHaku AeIMMOCTH HEeNbIX Yncell
1.2 CreneHsb ¢ pallnOHAIBHBIM ITOKa3areaeM. CBONMCTBA CTENEHU
13 Jlorapudm uncna. [lecaTnynble U HaTypajibHbIE JOrapupMbl
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(HMBI
99 [TpeoOpa3oBaHue BbIpaXKEHUM, COAEPIKAIINX CTENICHH C PAllMOHAIBHBIM
' roKasaresem
2.3 [TpumMepb! TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toxa3zaTenbHbIEC YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 Cucrtembl JNMHENHBIX ypaBHEHMU. PelleHne npukiIagHbIX 3a7a4 € MOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUI
2.7 CucTteMbl 1 COBOKYTHOCTH PAllMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpumeHeHne ypaBHEHUH, CHCTEM W HEPAaBEHCTB K PEHICHHI0 MaTeMaTHYEeCKUX
' 3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTel HAYKU U pealbHOU )KU3HU
3 OyHKIMH U TpaduKh




Oynaknus. [lepuoandeckue ¢GyHkmuu. [IpoMexyTKn MOHOTOHHOCTH (DYHKIIHH.

3.1 Makcumymbl ¥ MUHUMYMBI (pyHKIun. Hambonbiiee w HauMeHbIEe 3HAYCHHE
(GYHKIIUN HA IPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu

3.3 [TokazaTtenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U IpauKu

3.4 Hcnonp3oBanue rpa@ukoB GyHKUUN IS pellieHUs] yPaBHEHUM U TMHEHHBIX CUCTEM
Hcnonw3oBanue rpadukoB GyHKUIUN A8  HCCIEAOBAaHUSA  IPOLIECCOB U

3.5 3aBHCHUMOCTEH, KOTOpbhle BO3HUKAIOT IPHU PELICHUHU 3a/ad U3 JPYruX Y4eOHbIX
IIPEIMETOB U PeasbHOM KU3HU

4 Hauana marematnyeckoro anaamsa

4.1 HenpepriBable pyHKIIMU. MeTo1 MHTEPBAJIOB JJIsl PELICHHs] HEPAaBEHCTB

4.2 [TpousBoanas ¢pynkiuu. ['eomeTpuyeckuii 1 GU3NIECKUIl CMBICI TPOU3BOTHOM

43 [TpousBoaHbIe 37€MEHTApPHBIX (GYHKIMH. DOpMyNbl HaXOXKIEHUS MPOU3BOTHOM

' CYMMBI, IPOU3BEJCHUS 1 YACTHOTO (YHKIUI

[IpumeHeHre MPOU3BOAHON K HCCIEAOBaHUIO (YHKIUH Ha MOHOTOHHOCTh H

4.4 sKkcTpeMyMbl. Haxoxknenre HanOOobIIero 1 HAaMMEHBIIETro 3Ha4eHUsl (PYHKIIMH Ha
OTpe3Ke
[TpumeHeHne NpOoU3BOIHOM AJI HAXOXKICHHS HAMITYYIIEro PeIeHUs B TPUKIIaTHBIX

4.5 3aa4ax, [ OIpPEAeJCHUS CKOPOCTH IIpolecca, 3aJaHHOro (QopMyJol Hiu
rpaduKoM

4.6 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX

4.7 Wurerpan, ero reomerpuueckuii U pusndeckuii cMpici. Beruncnenue uurerpania mno

dbopmyne Hetotona — JleiiOHuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K IPeMETHBIM Pe3yJbTATAM OCBOCHUS
NPOBEPSIEeMOr0 | OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero oo1ero
TpeOoBaHus o0pa3oBaHus

Brnagenne MeronaMu J0Ka3aTeNbCTB, AJITOPUTMAMHU pELICHUS 3ajady;
yMmeHue (GopMyJIMpoBaTh U ONEPUPOBATH IOHATUSMU: OIpENEJICHUE,
aKCHUOMa, TeopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, J0KA3aTENIbCTBO,
paBHOCHIIbHBIE (POPMYITMPOBKH; IPUMEHATh UX; yMEHUE (HOpMyIupOBaTh
oOpaTHO€ U IPOTUBOIOJIOKHOE YTBEPKACHHUE, NPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HCHOJb30BATH METOJA MaTeMaTUYECKON WHIYKIUH;
IIPOBOAUTH  JOKA3aTElbHbIE PpACCYKICHUS MpU pPELICHUH 3ajad,
1 OLIEHUBATh  JIOTUYECKYI0 IPAaBUIBHOCTb  PACCY)KICHHH; yMEHHE
OIIEpUPOBATh MOHATUSIMH: MHOXECTBO, MOJIMHOXKECTBO, OINEpaly HaJ
MHOXKECTBaMH; yMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONMCaHUs PEAJIbHBIX IPOLECCOB U SBJICHUHN U MIPU pPELICHUH
3aJa4, B TOM UHCJIE M3 JPYTUX Y4YeOHBIX TIPEIMETOB; YMEHHE
ONepupOBaTh NOHATUAMU: Ipad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3ajJlaBaTb M ONHUCHIBATh Tpadbl pasIUYHBIMU

croco0aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMmenue OIICpHUPOBATH HOHATUAMU: HATYpPAJIbHOC YUCIIO, LICII0C YUCIIO,
CTCIICHb C LCJIBIM IMOKAa3aTCJIEM, KOPCHb HaTypam,Hoﬁ CTCIICHU, CTCIICHDb
C panrOHaJIbHBIM IIOKa3aTcCJIEM, CTCIICHb C HCﬁCTBHTCHBHLIM
IIOKa3aTeciieM, J'IOl"apI/I(bM qucia, CHUHYC, KOCMHYC W  TaHI'CHC
MMPOU3BOJIBHOI'O 4YHCJIa, OCTATOK IO MOAYJIKO, paluOHAJIBHOC 4YHCIIO,
HpparoOHaJIbLHOC YHCJIO, MHOXECTBa HaTypaJbHbIX, O EIbIX,
2 pallnOHAJIbHBIX, HCﬁCTBHTeHBHLIX quceil; yYMCHHC  HUCIOJIb30BATb
IIpHU3HAKKU JOCINMMOCTH, HaUMCHBIITHI O6IHHI>1 JACIIUTCIIb U HAUMCHBIICC
0611166 KpaTHOEC, aJITOPUTM EBKJ’II/I)Ia IIpu pCUICHUU 3aa4; 3HAKOMCTBO C
Pa3siInUHbIMHU ITO3MITHOHHBIMH CUCTEMaMH CUHCIICHHUS, YMCHUEC
BBITIOJIHATL BBIUHCIICHUE 3HAYCHUN H npeo6pa3OBaH1/1${ BI)Ipa)KeHI/II\/’I Cco
CTCIICHAMUA H JIOFapI/I(l)MaMI/I, Hp606pa3OBaHI/I}I ,Z[pO6HO-pa]_[I/IOHaJIBHLIX

BBIPQ)KCHUI; YMEHUE ONEPHPOBATH IMOHATHUSIMH: ITOCIIEI0BATEIBLHOCTD,




apudMeTHIecKasi IPOrpeccHsi, FTeOMETpUUYECKast IPOrpeccHsi, 0ECKOHEYHO
yOBIBatomass  reoMeTpUYecKass  MPOrPeccHs; yYMEHHE  3a/1aBaTh
MOCJIEI0BATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKyPPEHTHBIX GopMyIT;
yMEHHUE OINEepUPOBATh MOHITHUSAMHU: KOMILJIEKCHOE YHCIIO, CONMPSHKEHHBIC
KOMIUICKCHBIC YHCJIa, MOIYJIb U apTyMEHT KOMILUIEKCHOTO Yucia, hopma
3aluCU KOMILJIEKCHBIX 4HCcell (FeOMEeTpUYecKas, TPUTOHOMETPUYECKas U
anreOpanveckas); yMeTb NPOHU3BOAUTH apU(PMETHUYCCKHUE IEHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJAUTH MPUMEPHI  UCIOJIb30BAHUS
KOMIUIEKCHBIX YMCEN; ONEPUPOBATh MOHATUAMHU: MaTpuua 2x2 u 3x3,

OIIPCACIIUTECIIb MATPHUILIbI, I‘COMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

Ymenue ONCprupoOBaTh HNOHATUAMHU: pPAlVOHAIIBHBIC, WPpalWOHAJILHBIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMETPUYCCKHUC
YpaBHCHHUA W HEPABCHCTBA, HUX CHUCTCMbI, YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXIACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/If/'I U HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HCpaBCHCTB W CHUCTECM, YMCHHC PpCUHIATb YPAaBHCHU,
HCpPaBCHCTBA M CHUCTCMbI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHU, HEPAaBCHCTBA U CUCTEMblI C IIapaMETpPOM; IIPUMCHATH
YPaBHCHUA, HCPABCHCTBA, UX CHCTCMbI IJId PCIICHHUA MATEMATHUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX oOacreit HAayKHN U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIHH,
NEPUOJUYHOCTh (DYHKIIMH, OTPAaHHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
¢GyHKIMY, d3KCTpeMyM (pyHKIMU, HauOoublllee ¥ HaMMEHbIIee 3HAUCHUS
(GYHKIMK Ha TPOMEXYTKE, HeTIpepbIBHAs (DYHKIIMS, aCUMIITOTHI rpaduka
(GyHKIMY, TepBasi ¥ BTOpasi MPoU3BOAHAs (PYHKIMU, T€OMETPUUECKHUI 1
¢u3nyeckuif CMBICI TPOM3BOJIHON, INEepBOOOpa3Has, ONpeneIEHHbINH
WHTErpai; yMEHHE HaXOIUTh aCUMOTOTHI rpaduka (QyHKUMU; yMEHHE
BBIUUCIATh TMPOU3BOAHBIE CYMMBI, IIPOU3BEAEHHUS, YACTHOTO W
KOMITO3UIIMU (YHKIIMM, HaXOAUTh YpaBHEHHE KacaTeNbHON K rpaduky
(GYHKIMK; YMEHHE HaXOAWUTh NPOU3BOAHBIC IJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIOIb30BaTh MPOU3BOAHYIO Ul HCCeloBaHUS (YHKIUH,
HaXOJWUTh HAaWOOJIbIINE W HAMMEHBIINE 3HAUYeHHUs (YHKUUI, CTPOUTH
rpaduKy MHOTOUYJIEHOB C HCIIOJIb30BAaHMEM arllapara MaTeMaTH4ecKoro
aHaJIM3a; NPUMEHATHh NPOM3BOAHYIO M HAXOXKICHWS HAWIydIIEro
penieHuss B NPUKIAJHBIX, B TOM YHUCIE COLUUAIbHO-DKOHOMHYECKUX M

(bu3MUecKUX 3a7a4ax; HAaXOAUTh IJIOMAAN U 00bEMBI GUTYP C TIOMOIIBIO




HUHTCrpajla;, NpUBOAUTh MNPUMCPbI MATEMATHYCCKOI'0O MOACIIMPOBAHUA C

oMOIIbI0 Au(PepeHnrnanbHbIX YpaBHEHUH

YMeHue omnepupoBath MOHATHSAMH: Trpaduk (GyHKIHMH, OOpaTHAas
GbyHKIUSA, KOMIO3UIMsS (YHKUUH, JTUHEHHas (YHKIUS, KBaJpaTHYHAs
byHKIMA, paloHagbHas GbyHKIH, CTEIIEHHAas GbyHKIHA,
TPUTOHOMETpUYECKHEe (QYHKIHH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKIMM, TOKa3arenbHass M Jorapudmuyeckas (QyHKIUH;, yMEHHE
CTPOUTH TpaUKN H3YyYCHHBIX (DYHKUIHUH, BBIIONHATH HNPEOOpa3OBaHUS
rpaduKoB QYHKUIUH, UCIIOIB30BATh I'PAadUKH IS U3YUSHHS ITPOLIECCOB U
3aBUCHMOCTEH, MPU PELICHUH 3a/1a4 U3 JPYTUX YUEOHBIX MPEIMETOB M
3aJa4 U3 peaNbHOM KU3HU; BBIPAXaTh (POPMYJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; UCIIOJIb30BaTh CBOMCTBA U IpaMKK PYHKIMHN [T pEILICHUS
YpaBHEHMIA, HEPABEHCTB M 3aJad C MapaMeTpaMu; H300paxarb Ha
KOOPJIMHATHOH TUIOCKOCTH MHOYXKECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

Hu UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOILICHTHI, JOJIM M YacTH, HA JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJOT'H, 33J]a4d U3 00JacTu yNpaBlieHHs! JIMYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHS, HEPaBEHCTBA U MX
CUCTEMBI II0 YCIIOBHUIO 3aJa4M, HUCCIEAOBATh IOJYYEHHOE DPEILICHUE U
OLICHMBATh MPaBAONOJO0OHOCTh pPE3yJIbTATOB; YMEHHE MOJAEIUPOBATH
peanbHbIE CUTyallUd Ha SA3BbIKE MATEMAaTHUKH; COCTABISATH BBIPAKCHUS,
YpPaBHEHHs, HEPABEHCTBA M HMX CHUCTEMBbI II0 YCJIOBHUIO 33J]1a4H,
HCCIEA0BAaTh IOCTPOCHHBIE MOJEIM C HCIOIB30BAHMEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yJIbTaT

YMeHue onepupoBath MOHATUSAMU: cpeiHee apupMeTHIecKoe, MeraHa,
HauOoJblIIee U HAMMEHbILIee 3HAYeHHUs, pa3Max, JUCIIePCHsl, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uH(pOpMaIINIO, IPEICTABICHHYIO B TAOJIHUIIAX, HA AUarpaMMax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA pealIbHbIX MPOLIECCOB U SBJICHUH; MPECTABIATh
uHGOpMAIMIO C TOMOIIBI0O TaONWIl W JHarpamMM; HCCIEI0BaTh
CTaTUCTUYECKUE JaHHbIE, B TOM 4YHCIE C MPUMEHEHHEM TpapUuecKux
METOZOB M  DJEKTPOHHBIX CPEACTB; Trpaduyecku  HccIeloBaTh
COBMECTHbIE HAOJIIOJIEHUS C TMOMOIIBI0 JAMAarpaMM pPAaCcCEUBAaHUA U

JINHEMHOMN perpeccuun




YMeHue onepupoBaTh MOHATHUSAMM: CIYyYalHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOIOB; HPUMEHSTH
(OpMyJIBI CIIOKEHUS U YMHOXKCHUS BEPOSTHOCTEH, (HOpMyIy TOTHOU
BEpOSTHOCTH, hopmyiny bepryiim, komOuHaTOpHBIE (GaKTHI U (HOPMYJIBI;
OIICHUBATh BEPOSTHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEepUPOBATH
MOHATUSIMU: CITy4daiiHas BeJIMYMHA, pPACHpeesieHUEe BEPOSTHOCTEH,
MaTEeMaTHYeCKOe OXHUIAHWE, JHUCICPCHS M CTaHAapTHOE OTKIIOHCHHE
CIly4ailHOH BENWYMHBI, (QYHKIMH pPACHpENeNieHUs H  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeelieHuil;
YMEHHE HCIOJIb30BaTh CBOWCTBA W3YYCHHBIX paCIPEICICHUN JUIs
pelIeHUs 3a7a4; 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIUX YHCEl,
METO/bl BBIOOPOYHBIX HCCIICIOBAHUN; YMEHHE NPUBOJUTH HPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBIIMX YHCENl B MPHPOJHBIX M OOINICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUCTaHUE, TICPECTaHOBKA,
YHUCII0O COYETAHW, YUCIIO TEPEeCcTaHOBOK; OWMHOM HprOTOHA; yMmeHWHe
MPUMEHSTh KOMOMHATOPHBIC (DAKThI U PACCYXKICHHUS JJIsl PEIICHUS 3a/1a4;
OIICHUBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBJIATh

BEPOATHOCTHYIO MOACIIb U HHTCPIIPETUPOBATH HOJ'Iy‘lCHHLIﬁ pe3yiibTaT

YMeHue onepupoBaTh IOHATHUAMH: TOYKa, MpsAMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIUYMHA yIJa, IUIOCKMH Yrodi,
JIBYTPaHHBI yroyl, TPEXTPaHHBIM yroj, CKpeLIUBArOIIUecs MpsMbIE,
MapajuieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXy MNPSMBIMH, YToJl MEXKIY HPSIMOW M IJIOCKOCTBIO, YIOJl MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TUIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMHU, PACCTOSIHUE MEXAY IJIOCKOCTSIMHU; YMEHHE UCIIOJb30BaTh IIPU
pelleHny 3a7ady U3y4eHHble (PaKThl U TEOPEMbl IUIAHUMETPHUM; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPY)KAIOLIETO MHUpAa; CTPOUTH
MaTeMaTHYeCKHe MOJENIHU C TMOMOIIbI0 T€OMETPUYECKUX MOHITUH H

BCJIMYHWH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHAMU: IUIOMIAAL QUTYphI, 00BEM (QUTYDHI,
MHOTOTPaHHUK, [TPaBWJIbHBIII MHOTOTPaHHHUK, CEYEHHE MHOIOIPAaHHUKA,
Ky0, mapajuienenunen, Mpu3Ma, nupamunaa, (urypa U IMOBEPXHOCTb
BpallleHHs], LWIMHJP, KOHYC, map, cdepa, miomanab chepsl, IIOmaib
MOBEPXHOCTH MHPaMUJbl, MPU3MBI, KOHyca, LWIMHIpa, o0BEM KyoOa,

IPSIMOYTOJIBHOIO MapaJuleICNIAIe1a, NUpaMUIbl, IPU3MBI, LWIHHIPA,




KOHYCa, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYEHUs KOHyCa M LIWJIMHJPA,
napajuleJibHble OCH WJIM OCHOBaHHWIO, CEYEHHE Ilapa, IUIOCKOCTD,
Kacaromasicss cdeppl, IWIMHIAPA, KOHYCa; YMEHHE CTPOUTH CEUYECHHE
MHOTOTpaHHUKA, N300pakaTh MHOTOTPAaHHUKH, (PUTYPHI ¥ TIOBEPXHOCTH
BpaLIEHUs, UX CEYEHUsI, B TOM UHCJIE C IOMOUIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHATh CBOMCTBAa r€OMETPUYECKHUX (PUTYp, CAMOCTOSTENEHO
(dbopMynupoBaTh onpeAeNneHus u3y4yaeMbIX (GUTYyp, BBIABUTATh TUIIOTE3bI
0 CBOICTBax M NMpH3HAKaX IeOMETPHUECKUX (HUryp, 000OCHOBBIBATH WU
OlpoBepraTb MX; YMEHHE NPOBOAUTH Kiaccupukauui ¢Guryp mo
pa3NUYHBIM TPHU3HAKaM, BBIIOJIHATH HEOOXOIAMMBIC IOMOJHHUTEIbHbIC

IIOCTPOCHUA
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YMeHue onepupoBaTh IMOHATHUSMH: JIBIDKEHHE B IPOCTPAHCTBE,
napajuIeNIbHBIA IEPEHOC, CAMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue MOAO0OMS, MOAO0OHBIE (UTypBI; yMEHHE
pacro3HaBaTh paBHBIC W MOJO0HBIC (UTYPBI, B TOM YHUCIIC B TPUPOJIE,
HCKYCCTBE, ApXHUTEKType; HCIOJIb30BATh I'€OMETPUYCCKUE OTHOILICHHUSI
MIPY pEUICHUH 33a4; HAXOIUTh TCOMETPHUSCKIE BETUIHHBI (JITTUHA, YTOJ,
IUIOIIAIb, 00BEM) TIPU PEIICHUH 33124 U3 PYTUX YUCOHBIX IPEIMETOB U
W3 peabHOM JKU3HU; YMEHHE BBIYUCIATH T'€OMETPHUECKUE BEITHUUHBI
(nmuHA, yroj, MmiIomanab, 00bEM, IMIOMAAb MOBEPXHOCTH), HCIONB3YS
M3Y4YCHHBIE (OPMYJIBI U METOJIbI, B TOM YHCJIE: IJIONIAh TOBEPXHOCTH
MUPaMUbI, TIPU3MBI, KOHYCa, HWIMHIPA, TUIOMaas chepsl; 00béM KyOa,
MPSIMOYTOJIPHOTO  TTApAJICNICNUIe[a, MUPAMHUIBI, TPU3MBI, IWIHHIPA,

KOHYCa, lapa; YMCHHUEC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HLIX (I)I/Il"yp
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VYMmenne ONCpHUPOBATH MOHATHAMMU: MPAMOYTOJIbHAA CUCTEMA KOOPAHUHAT,
BEKTOp, KOOPJHMHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEJCHNE BEKTOpPAa Ha 4YHCIO, pa3joKeHHe BEeKTopa Mo Oaswucy,
CKaJISIPHOE TPOW3BEJCHUE, BEKTOPHOE TPOU3BEICHHUE, YOI MEKIY
BCKTOpaMH; YMCHUC HUCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IPIHaTHBIﬁ METOL
JUI  PEUICHUS TEOMETPHUSCKUX 3aJad W 3aJad  JPYyTux y4eOHbBIX

MIPEAMETOB
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YMeHne BbIOMpaTh TMOAXOIANIANA METOA JJIA peUIeHUs 3a]adu,
IOHMMAaHUE 3HAYMMOCTH MATEMATHKU B U3YYEHHUH MPUPOAHBIX U
OOIIIECTBEHHBIX TPOILIECCOB U  SIBJICHHWH; yMEHHE paclo3HaBaTh

MPOABJIICHUC 3dKOHOB MATEMATUKU B HCKYCCTBC, YMCHHC IIPUBOIAUTH




NpUMEPbl  MATEMATHYECKUX OTKPBITUA POCCHMCKOM W  MHUPOBOM

MaTeMaTHYECKOU HAyKU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, ITPOBEPAEMBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BBIYUCICHHS
1.1 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEN
12 Panuonanenbple umcna. OOBIKHOBEHHBbIE U JECATUYHBIE JPOOM, IPOLEHTHI,
' OCCKOHEYHBIC MTEPUONUCCKHUE TPOOH
13 Apudmernueckuii KOpeHb HATypaIbHOW cTeneHu. J{eiicTBus ¢ apuMeTHUECKUMH
' KOpPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenenp ¢ uenbiM mokasateneM. CTemneHb C palMOHAIBHBIM ITOKAa3aTeJIeM.
' CBolicTBa CTENEHU
15 CuHyc, KOCHMHYC M TaHTE€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC, ApKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl
HevictButenpHple 4ucia. Apu@MeTHYECKHE OIepaluud ¢ JIeWCTBUTEIbHBIMU
1.7 yrcnamu. [lpuOnmkEéHHbIE BBIYMCICHHS, TPABWIIA OKPYIJICHUS, TMPHKHIKA M
OLIEHKa pe3yJibTaTa BHIYHUCIECHUIN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommuiekcHsle uncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Lenbie n 1poOHO-paITMOHANBHEIE yPaBHEHHS
2.2 HppanuoHanpHble ypaBHEHUS
2.3 TpuroHomeTpuveckne ypaBHEHHUS
2.4 [TokazarenbHble U TorapupMUUYECKUe ypaBHEHHS
2.5 Lenblie n 1poOGHO-paIOHANIbHBIE HEPABEHCTBA
2.6 HppannoHanbHbIe HEPAaBEeHCTBA
2.7 [ToxazarenbHble U TOTapU(PMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB
2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULbI
3 @yHKUIUYU U TpaduKu




OyHKIus, cnocoosl 3aaanus GyHknuu. ['pabuk dyHkuun. BzanmHo oOpaTHbIe

3 ¢ynkuuu. Yétneie n HeuéTHBIe PyHKIMU. [lepruogmueckue GpyHKImM
OOnacte ompenesneHuss U MHOXeCTBO 3HaueHuil ¢yHkuouu. Hymn ¢yHkuumu.
3.2 [TpomexyTkH 3HAKONOCTOSHCTBA. IIpOMEXYyTKM MOHOTOHHOCTH  (DYHKLUH.
' MaxkcumymMbl 1 MUHUMYMbI (QyHKIuu. HamOosbliee W HauMeHbIEe 3HAUYCHHE
(GYHKINN Ha TPOMEKYTKE
33 CrenenHass ¢GyHKUUS C HaTypajdbHBbIM M IeJbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKIMHN, UX CBOWCTBA U rpapuKu
3.5 [Noxa3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku pa3pbiBa. AcumnTorel rpadukoB ¢yHknuil. CpoiicTBa (QyHKUIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckas 1 reomeTpuueckas mporpeccun. @opmyia CIOKHBIX TPOIIEHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas ¢pyukimu. [IponsBoiHbIe 371€MEHTAPHBIX (YHKIIHIA
[IpumeneHre MPOU3BOAHON K HCCIEAOBAaHUIO (YHKIMH HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. HaxoxxieHre HanboIbIiero 1 HAMMEHbIIETo 3HaUeHHs (QYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTErpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoXecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHocTh
6.3 Kombunatopuka
7 I'eomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpAILLIEHUS
7.5 KoopauHaTsl 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

MaremaTrka: anredpa 1 Hayaja MaTeMaTHYeCKOTO aHaIn3a, TeOMETPHSL.
Anrebpa u Havyasia MaTeMatudeckoro ananusa:10-11-e kimacchl: 6a30BbIN U
yrayOnennsiit ypopau: yaeOHuk / III.A.Anmumos, FO.M. Konsrun, M.B.Tkaues
[ np.].- 13-e u3x., crep. - Mocksa: [IpocBemenue, 2025.

Anrebpa W Havaga MaTeMaTHYeCcKoro aHaimu3a. 11-i  kmacc:  ydeOHUK st
0011e00pa30BaTEbHBIX YUpEXKIeHH: 6a30BbIi 1 podmibHbI ypoBaU / C. M. HUKOIBCKHIA,
M. K. ITotanos, H. H. PemetnukoB, A. B. IlleBkun. — Mocksa: [IpocBenienue.

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

Matemaruka: anreOpa 1 Havaja MaTEMaTUYECKOTO aHAJIN3a, TEOMETPUSL.

Anrebpa u Hauyana MaTemaTuueckoro aHanusa: 10—11 kmacchl.

Metoauueckue pekomenaauuu k yueonuky IlI. A. Anumosna, }O0. M. Konsaruna, H. E.
dEnoporoii u np. - 5-e u3x., crep. - Mocksa : [Ipocsemienue, 2023.

Anrebpa u Hadaia MareMaTudeckoro ananmusa. 10-i kiacc: 6a30BbIi 1

yriyOJaeHHBI YPOBHU: IUaKTH4Yeckue Matepraibl yueOHuky II.A.AnumoBa u nqpyrux:
yuebnoe nmocodue / M.U. lllabynun, M.B. Tkauesa, H.E.®enoposa -

16-e u3x., crep. - Mocksa: [IpocBemienue, 2024.

Anrebpa n Hauana MmareMaTHueckoro aHanuza. 10-11-# kiaccsl: yHUBEpcaIbHBbIH
MHOT'OYpPOBHEBBII cOOpHUK 3a/1a4: yueOHoe nocobue / 1.B. Amenxko, C.A. lllecrakos. - 7-¢
u31., crep. - Mocksa: [Ipocsemenue, 2025.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

Enunas xomekuuns nudpoBsix o0pa3zoBaTenbHbIX pecypcos http://school-collection.edu.ru/
O6mepoccuiickuii npoexTt "Ilkona nudposoro Beka" http://digital. 1september.ru/
denepanbHblil IeHTp HHOPMAIIMOHHO-00pa30oBaTenbHbIX pecypcos http://fcior.edu.ru/
denepanbhblii nopran "Poccuiickoe oopazosanue” http://www.edu.ru/

VYuu.py - HHTepaKTUBHAs OHJalH-TuIaTdopma - https://uchi.ru/

Becrnatras mudposas wiathopma s 00yYeHHsS: OCHOBHBIM HIKOJIBHBIM IIPEMETaM

- https://education.yandex.ru/main/
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