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HHOACHUTEJIBHAA 3AIIUCKA

VY4eOHblii Kypc «AnreOpa M Hayala MaTeMaTHUYECKOIO aHAIM3a» SBJSAETCS OJHUM U3
HauOoJjiee 3HAYMMBIX B IPOrpamMMe CpeJHEero oouero oOpa3oBaHUs, MOCKOJBKY, C OJHOU
CTOPOHBI, OH O00€cleuYrBaeT HMHCTPYMEHTAIbHYIO 0a3zy [UId H3yYeHHUs BCEX eCTECTBEHHO-
HAY4YHBIX KYpPCOB, a C APYroil CTOPOHBI, (POPMHUPYET JIOTHYECKOE M aOCTPAKTHOE MBIIIJICHUE
oOydaronuxcsi Ha YpPOBHE, HEOOXOIMMOM JJisi OCBOECHHS MH(OPMATUKH, OOIIECTBO3HAHUS,
UCTOPUH, CIOBECHOCTH M JPYrMX JAUCUUIUIMH. B pamkax pgaHHoro yweOHOro Kypca
oOyyarolyecsi OBJIQJIEBAIOT YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOM HayKu, KOTOpas
(hopMyIHpyeT CBOU JOCTHKEHHS B MaTeMaTHIECKOH (hopme.

VY4eOHbIil Kypc anreOpbpl U Hadajl MaTeMaTHMYECKOTO aHalli3a 3aKjIa/bIBa€T OCHOBY IS
YCIEHIHOTO OBJAJICHUS 3aKOHAMHU (DU3MKM, XMMHH, OMOJIOTMH, TOHMMAHUS OCHOBHBIX
TEHIEHIMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >KM3HH, MO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IHM(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIB30BATh UX IS
JalbHEWIIero oOpa3oBaHUMs M B IIOBCEJIHEBHOM JKM3HM. B TO ’Ke Bpems OBJajeHuE
a0CTPAaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKLUSAMM ajareOpbl 1 MaTeMaTHYECKOro aHajln3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHUHHOCTb, JOKa3bIBaTh
YTBEPXKJACHHUS ¢ IOMOIIBIO MHAYKIMH U PACCY’KAAaTh ACTYKTUBHO, UCIOJIB30BaTh 0000IIEHUE U
KOHKPETHU3aIMi0, abCTparupoBaHWE W AaHAIOTHIO, (OPMHUPYET KpPEaTHBHOE W KPUTHUYECKOE
MBIILUICHHE.

B xonme m3yuenus yueOHOro kypca «Anredpa M Hayajga MaTeMaTHYECKOTO aHaIM3a»
oOyyarolmuyecs: TMOJy4aloT HOBBIM ONBIT pEIIeHUs TNPHUKIATHBIX 3a7ad, CaMOCTOSTEIbHOIO
IOCTPOEHUSI MaTEeMaTHYECKUX MOJIEJEH pealbHbIX CUTYyalluid, MHTEPIPETALUU IOJyUYEHHBIX
pEILICHNN, 3HAKOMSTCS ¢ MPUMEPAaMU MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE, HAyKe H
HCKYCCTBE, C BBIIAIOIIMMUCS MaTEMATUYECKUMU OTKPBITUAMU U UX aBTOPAMH.

VYueOHbIl Kypc 007amaeT 3HAYUTEIbHBIM BOCHHMTATEIBHBIM MOTEHIMAJIOM, KOTOPBIN
peanmu3yercss Kak yepe3 ydeOHbBI Marepuan, CrnocoOCTBYIOMMH (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUSI, TaKk U uepe3 creuupuky Yy4deOHOH  JesATeNbHOCTH, Tpedyromen
IPOAODKUTEIBHOW  KOHUEHTPAallMM  BHUMAaHMUS, CaMOCTOATENBHOCTH, AKKypPaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIy4E€HHBII pe3ybTar.

B ocHoBe meronmku oOydeHus anrebpe M HadalaM MaTEeMaTHYeCKOro aHan3a JISKUT
JeSTeIbHOCTHBIN MPUHIUI 00yUYEeHUsI.

B crpykrype yueOHoro kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a» BbIJCIICHBI
CIIEIyIOIINE COJEPIKATENbHO-METOANYECKHE JHHUU: «Uucina u BbUUCIEHUS», «DPYHKIUM U
rpadukny, «YpaBHEHHS U HEpaBEHCTBay, «Hauyana MaTeMaTH4ecKOro aHaan3a», « MHOXKECTBa
Jgoruka». Bce OCHOBHBIE cOAEpKATETbHO-METOIWYECKUE JIMHUM H3Yy4aroTcsl Ha MPOTSHKEHUU
JIBYX JieT o0Oy4YeHMs Ha ypOBHE CPEIHEro oOIero oOopa3zoBaHMs, €CTECTBEHHO IOMOJHSISA IPYyT
Jpyra W TOCTENEHHO HAaChIIIasChb HOBBIMH TeMaMH M paszzienaMu. JlaHHbIA y4eOHBIH Kypc
SBIISICTCSI WHTETPATUBHBIM, TIIOCKOJBKY OOBEAMHSET B cebe coaep)KaHHe HECKOIbKUX
MaTeMaTHYeCKUX AMCLUMIUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTUYECKU aHalu3,
TEOpHsl MHOXECTB, MaTemMaTuyeckas joruka u jpyrue. Ilo Mepe Toro kak oOydarouruecs
OBIIa/IeBalOT BcE Oojee MIMPOKUM MaTeMaTHYECKUM alraparoM, y HHUX IOCIEeI0BaTeIbHO
(dopmMHUpyeTCs U COBEPIICHCTBYETCS yYMEHHE CTPOUTh MATEMaTHYECKYI0 MOJIENb pealbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJY4YEHHbIE NPU W3YYEHHU y4ueOHOro Kypca, Uil pelieHus
CaMOCTOSITENIBHO C(OPMYJIMPOBAaHHON MaTeMAaTH4ECKOH 3ajjauu, a 3aTeM HHTEPHpPETHPOBATH
CBOM OTBET.



COIIep)KaTeJILHO-MeTOHquCKaH JIMHUA «Yucna u BbIYUCIICHUSA» 3aBCpuIacT
(hopMHpOBaHHE HABBIKOB HCIOJIH30BAHUS JEHCTBUTEIBHBIX UYHCEN, KOTOpPOE OBLIO HAYaTo Ha
YpPOBHE OCHOBHOTO 001iero obpaszoBanus. Ha ypoBHe cpemaHero oOmiero obpasoBaHus 0co00e
BHUMaHHUE yjessieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYUCICHHA, BKIIOYAIOIINX B
ce0sl MCTIONB30BaHME PA3TUYHBIX (OPM 3aMUCH YHUCIIA, YMEHUE JeNaTh MPUKHUIIKY, BBITOIHATH
HpI/I6JII/DKéHHBIC BBIYUCJICHUA, OUCHUBATH YHUCJIOBBIC BBIPAKCHUA, pa60TaTB C MaTeMaTU4YC€CKUMHN
KOHCTAaHTaMH. 3HAKOMBIE O6y‘-IaIOHH/IMCSI MHOXCECTBa HATYpPAJIbHBIX, LCJIBIX, PAUMOHAJIBHBIX W
JCHCTBUTENLHBIX YHCEN JIOTIONHSIOTCS MHOKECTBOM KOMIUICKCHBIX YHCel. B KakIoM W3 3THX
MHO>KECTB PACCMAaTPUBAIOTCS CBOWCTBEHHBIE eMy crienn(uueckre 3a1a4u U ONepaluu: IeIeHne
HAIeJI0, ONEPUPOBAHME OCTATKAMH Ha MHOXKECTBE IIeNIbIX 4HCEN, O0coOble CBOMCTBA
palyOHAJIBHBIX W HPPAIHOHAJIBHBIX YHCCII, apI/IC];)MCTI/I‘—IGCKI/Ie ornecpanr, a TAKXKC HU3BJICUYCHUC
KOpHS ~ HATypaJIbHOW  CTCNIEHW Ha MHOXECTBE KOMIUICKCHBIX  4YHcel.  biaromaps
MOCNIEAOBATEIPHOMY  PACIIMPEHHIO Kpyra HCIONb3yeMbIX YHCEl M 3HAKOMCTBY C
BO3MOXHOCTAMHU UX NPUMCHCHHA OJI PCHICHUA PA3JIMYHBIX 3ada4 q)OpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MaTEMAaTUKH KaK HAYKH U €€ POJIM B IOCTPOCHUHU MOJIENIEH PEAIBHOTO MUPA, IIUPOKO
UCTIOJIB3YIOTCST 0000IIEHIE U KOHKPETH3AIIHS.

Jluaust «YpaBHEHHUSI U HEPABEHCTBA» PEAU3yeTCs] HAa MPOTSHKEHUH BCEro OOyuYeHHUsS Ha
ypOBHE cpeaHero oO0mmero o0pa3oBaHHs, IIOCKOJIBKY B KaxaoMm pasnene [Iporpammsl
PEyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3yibpTare 00ydaronipecsi OBIIAJCBAIOT
pa3IMYHBIMU ~ METOJIaMH  PEIICHUS PallMOHANBHBIX, HPPAIUOHAIBHBIX, IT0Ka3aTENIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPABHEHH, HEPABEHCTB M CUCTEM, a TakXKe 3ajad,
COACpKANX IapaMCTPhI. HOJIy'-ICHHbIe YMCHUA HIHUPOKO HCIIOJB3YIOTCA IIPpU HUCCIICAOBAHUHN
(yHKIUH ¢ TOMOUIBIO TPOU3BOIHOM, MPU PEILICHUH NMPUKIIAIHBIX 33/a4 U 33/1a4 Ha HaX0X/IECHHE
HanOOJIBIINX U HAUMEHBINNX 3HaueHW (YHKIWU. JlaHHAs colepiKaTeNbHasl JIMHUS BKJIIOYACT B
cebst Takke (GOopMUPOBAHHWE YMEHUH BBINMONHATH pacu€Thl Mo (GopMmynaMm, IpeodpazoBaHUs
palMOHAJIbHBIX, UPPAIIMOHAJIBHBIX U TPUTOHOMCETPUUCCKHUX BBIpa)KeHI/II;'I, a TaKxXe Bpra)KeHPIﬁ,
COJIEpKalINX CTEIEeHW | JIorapudMbl. biaromaps H3y4eHHIO anreOpamdecKoro Marepuala
NPOMCXOMUT JANbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
oOydaromuxcsi, GOpMHUPYIOTCSI HaBBIKUA JETyKTUBHBIX PacCyKIeHUM, paboThl C CUMBOJIHHBIMHU
(hopMamMu, TIpeICTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIC PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet d3QpQeKTHBHBIE HHCTPYMEHTHI JJIsl PEIICHHS MPAKTHUECKUX M €CTECTBEHHO-
HAaYYHBIX 3a7a4, HATrJISAHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKAa HAYKH.

CopepxarenpHo-MeToauyeckass TuHUS «DyHKIMU U TpaduKW» TECHO NeperieTaeTcs C
IpPYTUMH  JIMHUSAMH ~ y4e0HOTO  Kypca, IOCKOJIbKY B KAaKOM-TO  CMbICie — 3a7aér
MOCIIEIOBATEIPHOCT, ~ M3YYCHUs  MaTepuana. VI3ydyeHWe  CTENEeHHOW, IOKa3aTeIbHOM,
JOTapUPMHUUYECKON ¥ TPUTOHOMETPUIECKUX (DYHKIHIA, HX CBOMCTB M TPadUKOB, MCIIOIE30BAHHIE
GYHKIMA Ui pelleHus 3a7ad U3 JOPYruxX Y4eOHBIX TPEAMETOB M PEaTbHOM JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTUYEeCKHM aHAU30M, TaK U C PEIICHUEM YpaBHEHUH W HepaBeHCTB. [lpu
5ToM OOJIbLIIOE BHHMMaHUE yaenseTcss (OPMUPOBAHHUIO YMEHHUS BbIpaXaTb (GopMyliaMu
3aBHCUMOCTH MEXKAY Pa3IUYHBIMUA BEIHMYHMHAMH, HCCIICIOBATh MOJMYyYCHHbIC (DYHKIIUH, CTPOUTH
ux rpaduku. Marepuan 3TOH coJepKaTeNbHON JIMHUM HAILEJICH Ha pa3BUTHE YMCHHU U
HaBBIKOB, IMO3BOJIAIOMIUX BbIPpAKAThb 3aBUCHUMOCTH MCKAY BCIMYWMHAMH B pa3J’II/I‘-IHOI\/'I (bopMe:
AHAIUTUICCKOW, Tpaduveckod U cioBecHOH. Ero w3yueHue CrmocoOCTBYET pPa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHMI0O ¥  KOHKPETH3AIHH,
UCIIOJIb30BaHUI0 aHAJIOTHIA.



ConepxarenbHast nuHusi «Hadana maTeMaTHyeckoro aHajan3a» MO3BOJISIET CYLIECTBEHHO
pacuIupuTh KPyr Kak MaTeMaTHYECKUX, TaK M MPUKIAJHBIX 3a]1a4, JOCTYIMHBIX 00Yy4YaromuMcs,
TaK KaK Y HUX TOSIBJISIETCS BO3MOXXHOCTb CTPOUTH TPa(UKHU CIOXKHBIX (DYHKITUH, ONIPENeIsATh UX
HauOoIbIINe U HAaUMEHbIINE 3HAYEHUS, BBIYUCIATD IJIoMaan Guryp u oObEMBI TeJ, HAXOIUTh
CKOPOCTM U YCKOpPEeHMs npoueccoB. JlaHHas coaeprkaTelbHas JIMHHSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHUYECKUX MOJENEH peajabHbIX CHUTyaluid, IO3BOJISET
HaxOJUTh HaWIydylllee pEelIeHHEe B MPHUKIAJHBIX, B TOM YHUCIE COLMAIbHO-d)KOHOMUYECKHUX,
3aayaX. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYE€CKOrO aHajn3a CIOCOOCTBYET pPa3BUTHUIO
abcTpakTHOTO, (HOPMATBLHO-JIOTHYECKOTO M KPEaTUBHOTO MBIIUIEHUS, (OPMUPOBAHUIO YMEHUMN
pacro3HaBaTh MPOSBICHHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE M UCKyccTBe. O0ydarommecs
Y3HAIOT O BBIJAIOUINXCS pe3yiIbTaTax, MOJyYEHHBIX B XOJI€ Pa3BUTHSA MaTEeMAaTUKH KaK HayKH, U
00 Ux aBTOpAX.

CopepxartenpHO-MeTONWYECKass JMHUA «MHOXKECTBAa W JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTbl TEOPUM MHOXKECTB M MATEMaTU4YECKOW JIOTUKH. TeopeTHKO-MHOXKECTBEHHbBIE
IPEJICTaBICHNUS MPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTHKU W IpeajaraiT Haubolee
YHHUBEpPCAJIbHBIA SI3bIK, OOBEAMHSIOMIUNA BCE pa3fesbl MaTeMaTUKH W €€ MPUIOKEHHH, OHU
CBSI3bIBAIOT Pa3HbIE MATEMATUUECKUE AUCLUIUIMHBI U UX IPUIIOKEHUS B eauHoe 1enoe. [loatomy
BAXHO JIaTh BO3MOXXHOCTH OOydYaroUmIeMycCsli MOHHMAaTh TEOPETUKO-MHOXKECTBEHHBIH S3BIK
COBPEMEHHOM MaTeMaTHUKH M HCIOJIb30BaTh €ro Ui BbIpaXXEHUS CBOUX Mblciel. Jpyrum
BaXHBIM IPHU3HAKOM MaTEMaTHKU KaK HAayKH CIeAyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOrocTh
00OCHOBaHMH W  CJIEOBAaHUE OMNpPENENEHHBIM IpaBWJIaM IOCTPOCHUS  JIOKAa3aTEIbCTB.
3HAaKOMCTBO C 3JIEMEHTaAMHU MaTEMaTHYECKOW JIOTMKH CIOCOOCTBYET PAa3BHTHIO JIOTHUYECKOTO
MBILUIEHUS] 00YYaIOUIMXCs, MO3BOJISIET UM CTPOUTHh CBOU PACCY’KIEHHSI HA OCHOBE JIOTMYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHUSI.

B yuebHOM Kypce «Anrebpa M Hadajga MaTEMaTHUECKOTO aHalu3a» MPHUCYTCTBYIOT
OCHOBbI ~ MaTE€MaTH4YECKOrO0  MOJEIUpPOBAaHUS, KOTOpbIE  IpU3BaHbBl  CIOCOOCTBOBATh
(OpMUPOBAHHMIO HAaBBIKOB IOCTPOEHUS MOJIENEH peanbHbIX CUTYyallli, HUCCIENOBAaHUS AITHX
MoJieJel ¢ TMOMOIbI0 ammapaTa ainreOpbl M MaTeMaTHYeCKOro aHaju3a, HHTepIpeTaluu
MOJIYYEHHBIX pe3yJbTaToOB. Takue 3aJaHus BIUIETEHbl B KaXXIbId W3 Pa3leioB IPOrpaMMBbl,
MIOCKOJIBKY BECh MaTepuai y4eOHOro Kypca IMPOKO HCIONB3YeTCs Ui PELIeHHs MPHUKIATHbBIX
3amad. [lpm pemeHHMM peanpbHBIX TPAKTHYECKHX 337a4  OOyYaroIIuecs pPa3BHBAIOT
HAOJI0IaTeIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BaTh
aHaAJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh MpoOiemy. JlesTenbHOCTh MO (hOpMHPOBAHUIO
HABBIKOB PEIICHUs MPUKIAIHBIX 33a]]a4 OPraHU3YyeTCsl B MPOIIECCe U3YyUEHUS BCEX TeM Y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTEMaTHYECKOTO aHAIIN3ay.

Ha u3yuenue yue6HOro Kypca «Airedpa u Hauaja MaTeMaTUYECKOTO aHaIn3a» OTBOAUTCS
272 4aca: B 10 xmacce — 136 4dacoB (4 yaca B Henmenmto), B 11 kmacce — 136 yacoB (4 yJaca B
HEJIEIIO0).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yucia ¥ BLIYUCICHUSA

Panmonanbueie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE OPOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuoanyeckue 1poou. Ilpumenenue apodei U NpoLEeHTOB JUIsl peLIeHUs] TPUKIIAHBIX 3aa4 U3
Pa3IMYHBIX OTpaciel 3HAaHUW U PealTbHOM KU3HU.

JleiictButensHple uncna. PanmoHanbHble W HppallMOHANbHBIE YHcla. ApupMETHYECKHe
ornepanuuu ¢ JEHCTBUTEIBHBIMM 4YMcIaMH. MOIyib NEHCTBUTEIBHOIO YMCIAa U €ro CBOWCTBA.
[IpnOnmxE€HHbIE BBIUMCIEHMS, TpaBUiIa OKPYTJEHUsS, NPUKHIKA M OLEHKAa pe3yibTara
BBIYMCIICHHI.

Crenensp ¢ menbiM nokasareneM. bunom HeroTona. Mcnonb3oBanue moaxoasiie GopmMbl
3aMUCH AEUCTBUTENBHBIX YHCEIT JUIsl peLICHUs] TPAKTUYECKHUX 3a/1a4 U NIPEICTaBIICHUSI IaHHbIX.

Apudmerndecknii KOpeHb HaTYpaJIbHON CTETIEHH U €T0 CBOICTBA.

CremneHp C palMOHAIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JAEUCTBUTEIbHBIM
MOKa3aTeJIeM.

Jlorapudm yucna. CoiicTa norapudma. JlecaiTuaHbIE H HATypaIbHBIC JIOTapU(MBI.

CuHyc, KOCMHYC, TaHI€HC, KOTAHI'€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YKCJIOBOI0 apryMEeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHHS.
PaBHOCUIIBHBIE YpaBHEHUS U ypaBHEHU-CleAcTBUSA. HepaBeHCTBO, pellieHne HEpaBEeHCTBA.

OcHOBHbBIE METO/bI PEICHUS LENbIX U JIPOOHO-pAllMOHANBHBIX YPABHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM INEpPEeMEHHOW. JleneHue MHOrodsieHa Ha MHOIOYIEH € OCTAaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu koddgduuuentamu. Teopema Buera.

[Ipeobpa3oBaHyst YUCIOBBIX BBIPAXKEHHM, CONEPIKALUX CTENEHU U KOPHHU.

Wppaunonaneupie  ypaBHeHUs. (OCHOBHbIE METOJbl  PELIEHUS HMPPalMOHAIbHBIX
ypaBHECHUH.

ITokazarenbHble ypaBHeHUs. OCHOBHBIE METO/IbI PELICHMSI I0KA3aTEIbHBIX YPaBHEHUIA.

[IpeobpazoBanHne BEIpaKEHHA, COACPIKALINX JIOTAPU(MBL.

Jlorapupmuueckne ypaBHeHus. OCHOBHBIE METOIbI PEHICHUS JIOTapU(PMUUYECKUX
YpaBHECHUH.

OcHoBHBIE TpUroHoMmerpudeckue (opmyinsl. [IpeobpazoBaHne TPUTOHOMETPUUYECKUX
BBIPAKCHUM. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemenne cucrem NMHENMHBIX ypaBHEHUH. Marpuua CHCTEMBl JMHEHHBIX YPaBHECHHM.
Onpenenurenb MaTpUbl 2X2, €ro TeOMETPUYECKHM CMBICI W CBOWMCTBA, BBIYHUCICHHE €rO
3HAUYEHMsI, IPUMEHEHNE ONPEIECIUTENS A1 PEIICHUs] CUCTEMBI JIMHEWHBIX ypaBHEHUN. Pemienne
NPUKJIAJHBIX 3a7a4 ¢ IOMOUIbIO CUCTEMBI JIMHEWHBIX ypaBHEHUH. VccienoBanue nocTpoeHHON
MOJIEIH C TOMOUIbIO MATPULL U OIpeeIUTENeH.

[TocTpoeHre mMaTeMaTHUYECKUX MOJEIEH peaJbHOW CHUTYallMU C MOMONIBIO YPaBHEHHUU M
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMH M HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKHX 3aJad u
3a7a4 U3 pa3IUYHBIX 00JacTel HAyKU U pealbHON JKHU3HU.

DyHKIUH U rpaduKU

OyHKUA, crnocodbl 3amanus GyHKIuH. B3ammHO oOpatHble (yHkiuu. Kommosumws
¢bynkuuit. 'padux pyHkmn. DnemeHTapHble MpeoOpa3oBaHust rpa@UKOB QYHKIIHIA.



OO6nacTtp ornpeneneHuss 1 MHOXecTBO 3HaueHui ¢yHkuuu. Hynmu ¢ynkunu. [IpomexyTku
3HaKoNoCTOsIHCTBA. YETHBIE M Heu€THhle QyHKUMHU. [lepmogmueckue ¢yHkumu. [TpomexyTku
MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U1 MUHUMYMbI QyHKiuu. Hanbonbliee 1 HauMeHblIee
3HaueHUs! GYHKIIUU HA TPOMEKYTKE.

JlvHeitHast, KBaipaTU4YHas U JpoOHO-THHEHHas QYHKIUHU. DJIeMEeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHUE UX IPaHUKOB.

Crenennast QyHKIusi ¢ HaTypajdbHBIM M IIeJBIM Toka3areneM. E€ cBoiicTBa m rpaduk.
CpoiicTBa U rpaduk KOpHS Nn-0il CTemeHH Kak (PyHKIHMU OOpaTHOW CTENEeHU C HaTypaibHBIM
IIOKa3aTEJIEM.

[oka3zaTtenpHast U norapupmMuueckas QyHKIUN, UX CBOHCTBA U rpaduku. Mcnoms3oBaHue
rpadukoB QpyHKUMN )i pelIeHUs] ypaBHEHUI.

TpuroHnomeTrpuyeckass OKpPY>XHOCTb, ONpEIEICHUE TPUTOHOMETpUYECKUX (DyHKUIUN
YHCIIOBOTO apryMEHTA.

@OyHKIMOHAIBHBIE 3aBUCHMOCTH B pEalIbHBIX Tpoleccax U sABleHUsIX. I’ paduku pearbHbIX
3aBUCHMOCTEHN.

Havana maTeMaTH4ecKOro aHajamu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUs MTOCIEI0BaTEIbHOCTEH. MeToa MaTeMaTuyecKon
UHAYKIMA. MOHOTOHHBIE M OIPaHUYEHHBIE IOCJIEAOBATEIbHOCTU. McTOpHs BO3HUKHOBEHUS
MaTeMaTHYeCKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrnueckass U reoMerpuueckas — mporpeccuu. beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBaIOLIEH IeOMETPHUYECKOW MPOrpecCui.
JIuHEeVHBIN M OKCHOHEHUHMAIbHBIM pocT. Yucino e. @Dopmysia CIHOXKHBIX MPOLIEHTOB.
Hcnonb3oBanue nporpeccuu sl pelieH s peabHbIX 3a/1a4 MPUKJIAJHOTI0 XapaKTepa.

HemnpeppiBHBIE (GYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACUMIITOTHI TpaduKoB
¢ynkuuid. CBoiicTBa (pyHKIMI HENMpephIBHBIX Ha OTpe3Ke. MeToJ MHTEpBAJIOB JAJS PELICHUs
HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMTPEPBHIBHBIX (QYHKUUH JUIS peleHHs 3aau.

[TepBast u BTOpasi nponsBoaHbIe GyHKIMH. OnpeneneHrue, reOMeTpUIECKU U HU3NIECKU
CMBICJI IPOU3BOIHOM. Y paBHEHHE KacaTeIbHOU K TpaduKy (QyHKITUH.

[IpousBonubie aneMeHTapHbIX QyHKIUN. [Ipon3BogHass cyMMBbI, TPOU3BEIEHUS, YACTHOTO
¥ KOMITO3UIHUHU (YHKIUH.

MHo:xecTBa M JIOTHMKA

MHoOk€ecTBO, Onepanny HaJl MHOXKECTBaMU M UX CcBoMcTBa. [{narpammbl Dilsiepa—BenHa.
[IpuMeHeHne TEeOpEeTUKO-MHOKECTBEHHOT'O armapaTra Jisl ONMHCAHMS pPEAbHBIX MPOLECCOB U
SIBJICHU, TIPU PEIICHUH 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUIIBHBIE YPABHEHUSI.

11 KUIACC

Ynciia ¥ BLIYHCICHUS

Harypanbable u menble uyucna. [IpuMeHeHHME NPU3HAKOB JEIMMOCTH IEIBIX YHCEI,
Haubonpmni oomuit nenurens (nanee — HOJ) u Hanmenbiee obuiee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJIIO, anropuTMa EBKIIMa 1S pereHus 3a/1a4 B MEbIX YUCTax.

KommiekcHpie umcna. AnreOpanyeckass W TpUTOHOMETpHYEecKas (OpPMBI  3amuch
KOMITJIEKCHOTO YHclia. ApudMeTHIecKrue onepanu ¢ KOMIUIEKCHBIMHA dnciiaMu. M3o0paxenue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOHU miuockoctu. @opmyna Myaspa. Kopau n-oii ctenenu u3



KOMIUIEKCHOTO uyHcha. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCeN Ui pelleHus (U3HYECKHX U
FEOMETPUUYECKUX 3a/1a4.

YpaBHeHHsI M HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBbI-
CIIeICTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUYECKHX YpPAaBHEHHH C IOMOUIBIO TPUTOHOMETPUYECKOM
OKPY’KHOCTH. PenieHue TpuroHoMeTpuYeCKnX HEpaBEHCTB.

OcCHOBHBIE METO/IbI PEIICHUS TTOKA3aTENbHBIX U JIOrapu(MUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELLIEHUS UPPALMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE =~ METOJBl  pEIIEHUS CUCTEM U  COBOKYIHOCTEH  pallOHaJbHbIX,
HppalMOHANIBHBIX, TOKA3aTENbHBIX U JIOTAPU(PMUUECKUX YPAaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamHu.

[IpumeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3a1ad U
3aJa4 M3 PaA3IMYHBIX OOJIACTe HAayKH W PEaJbHON >KU3HM, WHTEPHpETAlHs IOJyYEeHHBIX
pe3yIbTaToB.

DYyHKUUH U TPAPUKH

I'padux xommnosuumu ¢yHkuuit. ['eomerpuueckue obpa3pl ypaBHEHUNH M HEPAaBEHCTB Ha
KOOPAMHATHOMW INTIOCKOCTH.

Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U IPaPUKH.

['padmyeckue MeTONbl pELICHUS YpaBHEHUW M HEpaBeHCTB. [ paduueckue MeTOmbI
pellIeHus 3a1a4 ¢ napaMeTpamH.

Hcnonp3oBanne rpadukoB (YHKIMN U HCCIEAOBAHUS NPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbIE€ BO3HUKAIOT NP PELICHUH 3a/1a4 U3 IPYTUX yYeOHBIX MPEIMETOB U pEeaIbHON HKU3HU.

Havana mareMaTH4ecKoOro aHajams3a

[IpuMeHeHne MPOU3BOAHOM K HUCCIIeA0BAaHUIO (DYHKIIMA HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxaenne HauOoIbIIero 1 HAMMEHBINIETO 3HAYSCHUI HeTIPEPHIBHOW (DYHKIIMU HA OTPE3Ke.

[IpruMeHeHne NPOW3BOMHOM I HAXOXKACHMS HAWIy4dlIero pelIeHus B IPHUKIAIHBIX
3ajayax, JJIs ONpeiesieHus] CKOPOCTH M YCKOPEHHs Ipolecca, 3aAaHHOro (GopMyliol uiu
rpauKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mMepBooOpa3HbIX. IlepBooOpa3Hbie 3EMEHTapHBIX
¢ysakumid. [IpaBuia HaX0XKAEHUS TIEPBOOOPA3HBIX.

Nurterpan. ['eomeTpuyeckuii cMbIC UHTErpajia. Beraucienue onpenenéHHOro MHTerpaia
no popmyne HeroTona-JleitOHua.

[Ipumenenne wuHTErpanga A HAXOXACHUS IUIOMAACH TUIOCKUX (GUryp u 0o0BEMOB
F€OMETPUUYECKUX TEII.

[Tpumeps! pemiennii nuddepeHnaTbHBIX ypaBHEHUH. MaTeMaTnueckoe MoJIeTUPOBaHUE
peasbHBIX MPOIECCOB ¢ MOMONIBIO AU(PepeHIInaNTbHBIX YPABHEHUN.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYUYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

1) rpamaaHCKOr0 BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TO3WIIMK  OOy4YaromIerocss Kak aKTHUBHOTO |
OTBETCTBEHHOT'O 4JIEHa POCCHICKOT0 OOIIeCTBA, MPEACTABIEHHE O MaTeMaTHYEeCKHX OCHOBAaX
(YHKIIMOHMPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, MTPOLEAYp TPakIaHCKOTO OOIecTBa
(BBIOOpPHBI, OMPOCHI U JPYroe€), yMEHHE B3aUMOJIEHCTBOBATH C COIMAIBHBIMH MHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKITUSIMHU U HA3HAYCHHUEM;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUNCKOMN TPa’kJaHCKOW MIACHTUYHOCTH, YBKEHUS K MPOILUIOMY U
HACTOAILLIEMY POCCHUIMCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHMKECHHSIM POCCUHUCKUX
MAaTEMAaTUKOB U POCCHUMCKOM MATE€MaTUYECKON WIKOJbI, HUCIOJb30BAHUE ATHUX IJOCTHKEHUU B
JIpYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME JyXOBHBIX IICHHOCTEH  POCCHHCKOTO  Hapona, cHopMHpPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEACHUS, CBA3AHHOTO C MPAKTHYECKUM MPUMEHEHUEM
JOCTH)KEHUM HAyKd U JESTENbHOCThIO YYEHOI'O, OCO3HAHME JUYHOIO BKJIAJa B IOCTPOCHHUE
YCTOWYHBOTO OYyIyIIEro;

4) 3cTeTUYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE  OTHOIIEHHE K  MHPY, BKIIOYas  OCTETHKY  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peUIeHHH, pacCyX IeHUH, BOCIPUUMYUBOCTh K
MaTEeMaTUYECKUM aCleKTaM Pa3Iu4yHbIX BUJOB UCKYCCTBA;

5) pusuveckoro BoCnuTAHMS:

c(hOpMUPOBAHHOCTHh YMEHHS IPUMEHSATh MAaTeMaTHUYECKHE 3HAHUSI B MHTEPECax 37J0POBOTO
u 0Oe3omacHOro obpasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBbIO (370pOBOE
nUTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peryisipHas (pusndeckas akTUBHOCTb),
(u3HUecKoe COBEPIICHCTBOBAHUE MPH 3aHSATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN JACSITETBHOCTHIO;

6) TPyA0BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYyZy, OCO3HAHUE IIECHHOCTH TPYAO0II00Us, HHTEpEC K pazIU4HbIM cdhepam
npohecCHOHANBEHON AESITeNFHOCTH, CBI3aHHBIM C MAaT€MAaTUKON M €€ MPUIOKEHUSIMH, YMEHUE
CoBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccu © pealin30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUIAHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHHUIO W
caM000pa30BaHHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMAaTUYECKOM HallpaBI€HHOCTH;

7) 3K0JIOTMYeCKOr0 BOCTINTAHUS:

c(hOpMUPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYphl, TOHUMAHUE BIUSHUS COIHAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHHE IPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
rI00amPHOTO  XapakTepa  AKOJOTMYECKUX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTHYECKUX 3HAHUU ISl pelIeHus 3a7ad B 00JacTH OKpY’KaoIIeH Cpenbl, TNIaHUPOBaHUE
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX TOCIIEJCTBUN ISl OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HayKH M OOIIECTBEHHON NMPAaKTUKH, MOHWUMAaHHE MAaTEMaTHYECKOW HAayKH Kak Cepsl
YEJI0BEYECKON NEATEIbHOCTH, ATANOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl PA3BUTHS LIUBUIIN3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MAaTEMaTU4YECKON KyJIbTYpPOU KaK CPEICTBOM IO3HAHMSI MHPA,
TOTOBHOCTB OCYIIECTBIIATH IIPOEKTHYIO U UCCIIEN0BATEIBCKYIO NEATEIbHOCT UHAUBUAYAIBHO U
B IpymIie.

METAINIPEIMETHBIE PE3YJIbTATBI

I[Ho3naBaTenbHBbIE YHMBEPCAJIbHbIE Y4eOHbIE 1elCTBUS

ba3oBble JJornueckue 1elcTBUS:

BBISIBIIAT M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKM MATEMAaTHYECKUX OOBEKTOB,
MNOHATUN, OTHOIIGHWH MEXIy TOHATUSMHU, (QOPMYIUPOBATH OMNpEAeNeHUs TOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBI TpHU3HAK KIAacCU(PUKALMK, OCHOBaHUSA sl 0000IeHus u
CpaBHEHUS, KPUTEPUHU TTPOBOJUMOTO aHAIN3A;

BOCIIPUHUMATh, (OPMYIHpPOBATH W MPEOOPA30BBIBATH CYKIACHHS: YTBEPAUTEIbHBIC H
OTpHUIaTeNbHbIE, eAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeUHs B (akTax,
JMaHHBIX, HAOMIOACHHWSX W  YTBEPXKICHUSX, TMpeasiaraTh KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIFOUEHHH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO J0KA3aTebCTBA MATEMATUUYECKUX YTBEPKACHHUMN (TIpsiIMbIE U
OT TMPOTHUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, MPHUBOAWTH TMPUMEPHI W KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BbIOMpaTh cHoco® pemieHus y4eOHOM 3agaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hawboyiee MOAXOMANINH C Y4ETOM CaMOCTOSITEIIBHO —BBIJICICHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBarelbLCcKUue eliCTBHA:

UCIIONB30BaTh BOIMPOCHI KaK MCCIIEN0BATENIbCKUI MHCTPYMEHT MO3HAHUSA, (OPMYITUPOBATH
BOMIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYUe, MpobieMy, yCTaHABIMBAaTh HCKOMOE W JaHHOE,
(hopMupOBaTH TUTIOTE3Y, APTYMEHTHUPOBATH CBOO TIO3UIMIO0, MHCHHE,

IPOBOJUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIEIOBAHHE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, MPOIIECCa, BBIIBICHUIO
3aBUCHUMOCTEN MEXy 00bEKTaMu, IBJICHHUSIMHE, ITPOIIECCaAMU;

CaMOCTOSITENIbHO (hOpMYIIUpPOBaTH 0OOOIICHUS U BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO
HAOJI0/IEHUS], UCCIIeIOBAaHUS, OIIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
0000I1IeHMI;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOILIECCA, & TAKXKE BBIBUTATh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

PatGora ¢ undopmanmeii:

BBISBJISTH JePUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX AJI OTBETA HAa BOMPOC U IS
peuieHus 3a1auu;

BEIOMpaTh WHGOPMAIMI0O W3 HCTOYHUKOB  PA3IMYHBIX THUIOB, AaHAJIW3HPOBATH,
CUCTEeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATH MHQPOPMAIMIO pa3IMYHbIX BHAOB U  GopM
NIPEICTABIICHHUS;



CTPYKTYpUpPOBaTh  HMH(POpMAlMIO, TMPEACTaBIATH €€ B  pasIUuHbBIX  (opmax,
WJTIOCTPUPOBATh IpapuuecKy;

OLICHMBAaTh HAA&KHOCTh HMHPOpPMAIMU IO CaMOCTOSATENBHO  C(HOPMYIMPOBAHHBIM
KPUTEPUSM.

KoMMmyHuKaTHBHBIE yHUBEpPcadbHbIe yueOHbIe 1eiicCTBUSA

Oo0menue:

BOCIIPHHUMATh U (HOPMYITUPOBATh CYXKIEHHS B COOTBETCTBHU C YCJIOBUSMH M IEIISIMHU
oOmIeHwus, sICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX W MHUCHMEHHBIX
TCKCTAaxX, JdaBaTb IMOJACHCHUA II0 XOAY PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOJIy‘IeHHBIfI
pe3yJbTar;

B X0JI¢ OOCYXXJIeHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MON TEMBI, MPOOJIEMBI,
pemaeMoi 3a/1auM, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HAa MOWCK PEIICHHS, COMOCTABISATh CBOH
CYXJIEHUS C CYXKICHUSMH JPYTUX YYaCTHHKOB JMANOra, 0OHApy>KWBaTh Pa3InuMe U CXOJCTBO
MO3UIIHH, B KOPPEKTHOH opMe GOpMYyIIMPOBATH PA3HOTIIACHS, CBOM BO3PAXKCHHUS;

NPEACTaBIATh PE3yJbTaThl PEIICHUS 3aaud, JKCICPUMEHTa, WCCIICAOBAHUS, IPOCKTa,
CaMOCTOSITENILHO  BBIOMpaTh (GopMaT BBICTYIUICHHS C Y4YETOM 3aJad Mpe3CHTAluH U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

Camoopranuszaums:

COCTaBIIAATh IUIAH, AJITOPUTM pELICHHS 3a7aud, BbIOMpATh CIOCOO pELIEHUS C Y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH
BapHaHThI pELICHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIH HHTEJVIEKT:

BJIa/ICTh HaBBIKAMH MMO3HABATENBHON pe(IeKCUU KaK OCO3HAHUS COBEPIAEMBbIX JCWCTBUN
U MBICIUTENBHBIX TPOIECCOB, HUX PE3yJbTaTOB, BIAAETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TIpoIlecca U pe3ysIbTaTa PeIIeHUs MaTeMaTHIeCKON 3a1a4H;

NPEIBUIETh TPYAHOCTH, KOTOpPble MOTYT BO3HHUKHYTH IMpPH PEHICHUM 3a/1ayd, BHOCUTH
KOPPEKTUBHI B JIESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JAAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJbTaTa A W YCJIOBHUSM, OOBICHATH MPUUHUHBI
JOCTHKEHHUSI WM HEAOCTH)KCHHS pE3yJbTaTOB JAEITeIbHOCTH, HAXOAWTh OIIMOKY, /aBaTh
OILICHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJILHOCTD:

MOHUMATh W UCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW M WHIMBHAYAIbHOW pabOTHI MpH
pemieHny ydeOHBIX 3aJady, NPUHUMATH I€JIb COBMECTHOM JESTeNbHOCTH, IUIAHUPOBATH
OpTaHMU3aIMI0 COBMECTHOW pabOThl, pacmpeneNsTh BUABI pabOT, AOTOBapUBATHCS, 00CYXKIATh
MPOIIECC B PE3YJIbTAT pabOThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B T'PYIIOBBIX (opMax paboThl (0O0CYX ACHHS, OOMEH MHECHHM, «MO3TOBBIC
HITYPMbD» U WHBIE), BBIIOJHATH CBOIO 4acTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
OpPYTMMH YJI€HaMHd KOMAaHbl, OLIEHWBAaTh KAaueCTBO CBOEr0 BKJaga B OOMIMIA MPOIYKT IO
KpUTEepUsM, ChOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATbBI



K xonmy oOyuenuss B 10 kiacce oOyyaromuicsi MOJNyYUT CIEAYIOLIME HpPEIMETHBIC
pe3yabTaThl IO OTAENBHBIM TeMaM palboueil mporpamMMbl yuyeOHOTo Kypca «Anredpa W Havaja
MaTeMaTHYeCKOT0 aHAJIN3a»:

Ymucia 1 BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: PAIIMOHAIIBHOE YHCII0, OECKOHEUHas! MEepHOANYECKas
NIpoOb, TPOIEHTHI, WPPAIOHAIFHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX U JCWCTBUTEIHHBIX
YHcell, MOYyJIb AEMCTBUTEIBLHOTO YUCIIA;

NPUMEHATH IPOOH U MPOIEHTHI AJIsl PEeIIeHUs MPUKIAIHBIX 33a/1a4 U3 PA3IUYHBIX OTpaciien
3HAHUW U pEAIbHOM JKU3HH;

NPUMEHSTh TPUOIIKEHHBIE BBIYUCIICHUS, TpaBWIA OKPYIJICHHS, MPHUKHUIKY W OICHKY
pe3yJibTaTa BBIYMCICHHI;

CBOOOZHO OMEpUPOBATh MOHSATHEM: CTEMEeHb C IIeNIbIM IIOKa3aTelieM, HCIOJIb30BaTh
HOXOAAIIYI0 (OpMy 3alHMCH JACUCTBUTEIBHBIX YHCEN JJIS pEIIEeHUs MPAKTHMYECKUX 3ahad U
IPEJICTaBICHUS JaHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypalIbHOMN CTETIECHU;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PAIIMOHAIBHBIM MOKa3aTeleM;

CBOOOJHO ONEpPHPOBATh MOHATUSAMH: JorapudM 4Mcaa, JECATUYHbIE U HATypaJbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpUPOBATH MOHATHSAMH: CHHYC, KOCHUHYC, TAHT€HC, KOTAaHI€HC YHCIIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC U ApKTaHI'€HC YUCIIOBOIO apIyMEHTAa.

YpaBHeHus 1 HepaBeHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATUSIMU:  TOXKJIECTBO, ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHUSI U YPaBHEHUSA-CIICACTBUS, PABHOCUIIBHbIE HEPABEHCTBA;

OPUMEHATh pa3IMYHble METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-pAllMOHAIBHBIX
YpaBHEHHUH, IPUMEHATh METOJ HUHTEPBAJIOB JUIsl PEIICHUSI HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: MHOTOUWIEH OT OJHOW NMEepEeMEHHOW, MHOTOWIEH C
HeNbIMU KOO GUIIMEHTaMH, KOPHH MHOTOWIEHa, MPHUMEHSTh [IeJIeHHEe MHOTOWJieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3anay;

CBOOOJHO ONEpUPOBATh MOHATHAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
ONpeAeNuTeNb MaTpullbl 2 X 2 W €ro IreoOMeTPUYECKUH CMBICH, HCIOJIb30BaTh CBOMCTBA
onpenenuTesns 2 X 2 s BBIYACIEHUS €r0 3HAYEHHUs, IPUMEHITh ONPEICIUTENN s pEelIeHUs
CHUCTEMBbI JIMHEHHBIX ypaBHEHUM, MOJEIMPOBATh PEallbHble CUTYyallMd C TMOMOIIbIO CHCTEMBbI
JUHEWHBIX YPAaBHEHMH, WCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IIOMOLIbIO MaTpull U
olpeenuTeNel, THTEPIPETUPOBATh MTOJIyYEHHBIIN pe3ynbTar;

MCITOJIb30BaTh CBOMCTBA JIEHCTBUI ¢ KOPHSIMH JJIsl IPEOOPa30BaHUs BRIPAKCHHUIA;

BBIMIOJHATH MPEOOpa3OBaHMsST YHCIOBBIX BBIPAKEHUH, COAEpKAIIUX CTENEHU C
paloOHaIbHBIM [I0KA3aTENEM;

UCTIONIB30BaTh  CBOWMCTBA JIOTApU(PMOB Ui  TPEoOpa3oBaHHs  JIOTapU(PMUIECKUX
BBIPAXKEHUI;

CBOOOAHO  OMEpUPOBaThH  MOHATUSAMM:  HMPpPALMOHANBHBIE,  [OKa3aTelbHblE U
JorapupMUUECKUE YPaBHEHUS, HAXOIUTh MX PELICHHUS C IMOMOIIbIO PaBHOCHUIIBHBIX MEPEX0JI0B
VI OCYLIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpHuYeckue (Gopmyibl Uil  IpeoOpazoBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHUH;



CBOOOJTHO OIEPUPOBATH TMOHITHEM: TPUTOHOMETPHUECKOE YypaBHEHHE, IPHUMEHSTh
Heo0XoquMble (POPMYJIBI ISl PELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUH;

MOJIETUPOBATh pealibHble CHUTYallud Ha S3bIKE aureOpbl, COCTAaBISTH BBIPAKEHMUS,
YpaBHEHMs, HEpaBEHCTBAa [0 YCJIOBUIO 3a/auyM, MCCIEeI0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM afmapaTa ajareophl.

DyHKIUH U TpagUKH:

CBOOOZHO OMEpUPOBATH MOHATUSAMHU: (DYHKLHSA, CIOCOOBI 3a7aHus (PYHKIHMH, B3aUMHO
oOparHble (QYHKUIUHM, KOMMO3ULMS (YyHKIMHA, rpaduk (YHKIHH, BBINOIHATH 3J€MEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKUINH;

CBOOOJTHO ONEPHPOBATH MOHATUSMH: OOJIACTH ONPEACNCHHS M MHOXKECTBO 3HAUYCHUH
¢byHKIMY, HYIH QYHKUINU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OINEPUPOBATH MOHATUAMU: UYETHBIE U HEUETHbIC (DYHKIUM, NEPUOJUUECKUE
(GYHKIMH, TPOMEXYTKM MOHOTOHHOCTH (YHKLIHH, MAKCUMyMbl M MHUHUMYMBI (DYyHKIUH,
HanOoJIbIlIee M HAUMEHbIIIee 3HaYeHNE (PYHKIUU Ha IPOMEKYTKE;

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: CTENEHHAss (DYHKUMS C HATypaJlbHbIM M LEJIbIM
HoKaszaresieM, rpaduk CTENeHHOM (YHKLMU C HaTypajJbHbIM U LEJNbIM IIOKa3aTesieM, rpauk
KOPHS N-O CTeNeH! Kak (PyHKIUN 0OpaTHOM CTENEeHU C HaTypallbHbIM MIOKa3aTeNIeM;

ONEepPUPOBATh TOHATHAMM: JIMHEWHAs, KBaJpaTW4Has W JAPOOHO-IMHEHHas (yHKINH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPAPUKOB;

CcBOOOJHO ONEPHPOBATH MOHATUAMM: NOKa3aTelbHas M Jorapupmuueckas GyHKLHHU, UX
CBOWCTBA U IpauKu, UCIIOIB30BATh UX I'paUKy sl peIlieHHs ypaBHEHUIA;

CBOOOJTHO ONEpPUPOBATh MOHATHAMU: TPUTOHOMETPHUYECKAS OKPY)KHOCTb, OIPENEICHUE
TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIIOBOTO apryMEHTa;

UCIIONIb30BaTh Ipaduku (QyHKIUH 171 UCCle0BaHMs MPOLIECCOB M 3aBUCUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYyruX y4eOHbIX MPEIMETOB M pealbHOM *KU3HH, BbIpaxaTb (HopMyJamMH
3aBUCHUMOCTH MEKIYy BETUUMHAMU;

Hauyana maTeMaTH4ecKoro aHajamsa:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUpMeTHUecKass U FeoMeTpudecKas Mporpeccus,
0eckoHeuHO yObIBarolasi reoOMeTpUIecKas MporpeccHs, TUHEHHBIN U 3KCIIOHEHIMAIBHBIA POCT,
(opMyna CI0KHBIX IPOIIEHTOB, UMETh MIPEJCTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUH JUIsl pEIICHUs peallbHbIX 3aJa4 MIPUKIAIHOTO XapaKTepa;

CBOOOJHO  ONepupoBaThb  MOHATHSAMM:  IOCJIEAOBATEIBHOCTh,  CHOCOOBI  3a/laHUs
I0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTpaHUYEHHBIE 11OCIIE0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXK/ICHUS MAaTEMaTUYECKOT0 aHaJIN3a KaK aHajan3a OCCKOHEYHO MaJbIX;

CBOOOJHO ONEpPUPOBATH MOHATHSMU: HENPEPbIBHbIE (PYHKIIMM, TOUKH pa3pbiBa rpaduka
(dbyHKIMHM, acUMOTOTHI Tpaduka GyHKIINUH;

CBOOOJHO OMNEpUPOBATH MOHATHEM: (YHKIMs, HENpepbIiBHAas Ha OTpE3Ke, MPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLU [T peLICHUS 3a/1a4;

CBOOOJTHO ONEpPUPOBATh TMOHATUAMHU: TIEpBas W BTOpas NPOU3BOJIHBIC (DYHKIIHH,
KacarelbHas K TpaduKy QyHKINH;

BBIYUCIIATh TNPOU3BOJHBIE CYMMBI, IPOU3BEICHHS, YAaCTHOIO M KOMIIO3UIMM JBYX
(GyHKIMH, 3HATh TPOU3BOIHBIC JIEMEHTAPHBIX (QYHKLUH;

UCIIOJIb30BaTh T€OMETPUUYECKUI U PU3NUECKHUIT CMBICI TPOU3BOIHON JUIsl PEIICHHUS 3a/1a4.

MHoskecTBa H JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATHIAMHU: MHOXKECTBO, OIIEpallUi HaJl MHOKECTBAMH;



UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar JUlsl ONMCAaHUs PEaJbHBIX IPOLECCOB
¥ SIBIICHU, TIPY PEIICHUH 3a/1a4 U3 JPYTUX yUYeOHBIX MPEIMETOB;

CBOOOZHO OMNEpUpOBaTh MOHATHUAMHU: OIpeAeNCHHE, Teopema, ypaBHEHHUE-CIEACTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JO0Ka3aTelbCTBO, pPABHOCWIBHBIE YypaBHEHHUA U
HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOydyaromMHCS TMONyYUT CIEAYIOUIME TpPEIMETHBIC
pe3ynbTaThl MO OTAENBHBIM TeMaM pabodeil mporpaMmbl yueOHOro kypca «Anredpa U Hauvana
MaTEMaTHYECKOTO aHAJIN3a»:

Yuciia ¥ BBIYUCICHUSA:

CBOOOJHO OMNEPUPOBaTH MOHATUSMHU: HATypajJbHOE U IIE€J0€ YHUCIIO0, MHOXECTBa
HaTypaJlbHbBIX U LEIbIX YHCEN, UCIOJB30BaTh NMPU3HAKK AenuMmocTy nensix yucen, HOJ u HOK
HaTypaJIbHBIX YHMCEJl AJIs PEIIEHUs 3a7a4, IPUMEHATh alroput™M EBknnna;

CBOOOJTHO ONEPUPOBATh MOHATUEM OCTATKa 10 MOJYJIIO, 3alIUChIBATh HATypaJlbHbIE YUCIIA
B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUSMU: KOMIUIEKCHOE YHCIIO U MHOYXECTBO KOMILJIEKCHBIX
quces, NMPeICTaB/IATh KOMIUIEKCHbIE YHcia B alreOpandeckol U TpUrOHOMETpU4ecKoi dopme,
BBINOJIHATH ApU(PMETHUECKHUE ONEPALIMU C HUMH U U300paXkaTh Ha KOOPJMHATHON TIOCKOCTH.

YpaBHeHus 1 HepaBeHCTBA:

CBOOOJHO  ONEpUPOBATh  MNOHATUSAMM:  HUPPALMOHAIbHbIE,  IIOKa3aTelbHbIE U
Jorapu(pMUUECKUE HEPABEHCTBA, HAXOANUTh UX PEIICHUS C IOMOILBIO PABHOCUIIBHBIX [IEPEXO0B;

OCYILECTBIIATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHATh
HeoO0XoquMble (POPMYJIBI ISl PELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOJIHO OINEPUPOBATh MOHATUSAMHU: CUCTEMA M COBOKYIHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHSI, HAXOANUTD PEIICHUS CUCTEMBI M COBOKYITHOCTEN
palMoOHANBHBIX, WPPAMOHAIBHBIX, TOKA3aTeNbHBIX W JIOTapUPMHUECKUX YpaBHEHUH W
HEPABEHCTB;

pemaTh panUoHaIbHblE, HUpPpAlMOHAIBHBIC, IIOKa3aTellbHblE, Jorapudmuyeckue u
TPUTOHOMETPUUYECKNE YPABHEHUS U HEPABEHCTBA, COACPKAIINE MOILYJIN U TTapaMeTpBbI;

OPUMEHSTH TpaduyecKre METObI TSl PELICHUs] YpaBHEHUH 1 HEPABEHCTB, a TaKXkKe 33134
C mapaMeTpaMu;

MOJICNIUPOBaTh pEaJbHble CUTyallud Ha s3bIKE anreOpbl, COCTaBJIATH BBIPAXKECHHUS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBHMIO 3a/layd, HCCIEN0BaThb IOCTPOCHHBIE
MOJIENIU C UCIIOJIB30BAHUEM arlliapaTa aareOpbl, HHTEPIPETUPOBATH MOIYUYEHHBIN pe3yJIbTarT.

DyHKIUHA U TPa@UKH:

CTPOUTH TpaUKM KOMMIO3ZULUHN (PYHKIHUI C MOMOLIbIO 3JEMEHTApHOIO HCCIENOBaHUSA U
CBOWCTB KOMITO3UIIMU ABYX (DyHKIIHIA;

CTPOUTH TeOMETpUYeCKHe o00pa3bl YpaBHEHMH W HEPABEHCTB HA KOOPAMHATHOMN
IUIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPUICCKUX (QYHKIIHIA;

OPUMEHATH QYHKIMU IJ11 MOJETUPOBAHMS U UCCIIEI0OBAHUS PEaIbHbIX IPOLIECCOB.

Havaja maTeMaTH4eCKOIo aHAJIM3a:

UCTIONIb30BaTh TPOM3BOIHYIO JUISI HCCIENOBaHMS (YHKIMM HAa MOHOTOHHOCTH U
JKCTPEMYMBI;

HaXOJUTh HauOOoJIblIee U HAUMEHbIlIeE 3HaUeHHUs (PYyHKIIMHM HEIPEPbIBHON Ha OTPE3KE;



UCIIONIb30BaTh MPOU3BOAHYIO JIJISi HAXOXKIACHHSI HAWITYYIIEro PEHICHHs] B MPUKIIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMHYECKHX, 3a7adax, IS OINpPEICTICHHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1anHoro (OpMYIION MK TpaduKoM;

CBOOOJTHO OTIEPUPOBATH MOHITUAMU: TIEPBOOOPA3HAs, ONPEICIEHHBIA UHTETPA, HAXOAUTh
nepBoOOpa3Hble SJIEMEHTAPHBIX (YHKIUI W BBIYUCIATH, UHTerpasn mo Qopmyne HproToHa-
Jletibuuma;

HaXOJUTh IUIOMAIN IIOCKUX (GUTYP B 0OBEMBI TEJI C IIOMOIILIO0 HHTETPAJIA;

UMETh MPEICTABICHHE O MaTeMaTHYeCKOM MOJICIMPOBAHMHM HA TIPUMEpPE COCTABJICHUS
muddepeHIaTbHBIX YPaBHEHHI;

pemaTth MpUKIAAHBIE 3a1a9H, B TOM YHCIE COIHAIbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeJICTBAMHA MaTEMaTHYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

Ne
n/n

HaumeHnoBaHue pa3jiesoB u
TeM NMPOrpamMMbl

KoanuecTBOo 4acoB

Bcero

KonTtpoibHble
padoThbI

IIpakTHYeckue
padoThbI

JIEeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTejibHbIE

pecypchl

MHOX€ECTBO N1EUCTBUTENBHBIX
yucen. MHOrO4JIeHsI.
PanmonaneHele ypaBHEHHA U
HepaBeHCTBA. CHCTEMBI
JIMHEVHBIX YPaBHEHUN

24

@YHKIMH U TPadUKH.
CrenenHast GyHKIMS C LETBIM
HoKa3areneM

12

Apudmerndeckuii KOpeHb n-
oi1 crenenu. MppanuoHaibHbie
ypaBHEHHS

15

[ToxazaTtenpHast QyHKIMS.
IToka3arenbHble ypaBHEHUs

10

Jlorapudmuueckast GyHKIHS.
Jlorapudmuueckue ypaBHEHHS

18

Tpuronomerpuueckue
BBIPAKECHHS U YPaBHEHUS

22

[TocnenoBarenpHOCTH U
IIPOrpeccuu

10

HenpepsiBHbIC HDYyHKITHH.
[IpousBogHas

20




[ToBTOpenwue, 0600MIEHNE,

cUCTeMaTu3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB
10 [IPOTPAMME

136

10




11 KITACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumenoBanue pa3jiesioB u Kontponsuse | TIpakTHueckue (uudposbie)
n/m| TeM MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| UccnenoBanue GyHKIHIA ¢ ” |
MOMOIIbIO IPOU3BOAHOMN
2 [TepBooOpasHas 1 UHTErpa 12 1
['paduku
TPUTOHOMETPUUYECKUX
3 GyHKIHA. 14 1
Tpuronomerpuyeckue
HEpaBEHCTBA
HppauroHanpHebIE,
4 MOKa3aTeNbHbIE U 24 1
norapudmuyeckre
HEPaBEHCTBA
KommuiekcHeie uncna 10 1
Harypainbnsle u niensle yucna 10 1
Cuctembl parmoHaIbHBIX,
. UpPpalMOHATIbHBIX 12 1
MOKa3aTeNbHbBIX U
jorapu(pMUUECKUX YpaBHEHHH
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 06001IIEHNE, 16 )

CHCTeMaTH3alus 3HaHU!




OBILEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

136

10







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KoHTpoJbHbIe
padoThl

IIpakTHyeckue
padoThbI

JlaTa
H3yUeHust

DJIEeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

MHOk€eCTBO, Onepaluy HaJl
MHOKE€CTBAMH M UX CBOMCTBA

Juarpammsl Diinepa-Benna

[IpruMeHeHrue TeopeTuKo-
MHO>KECTBEHHOT0 armnapara s
peleHus 3aaaq

PanumonansHBIC UKCA.
OOBIKHOBEHHEBIE U JECITUYHEIE
JpoOH, TIPOIIEHTHI, 0ECKOHEUHBIE
MIEPUOIUYECKHE TpOoOH

PanuonansHBIC UKCIA.
OOBIKHOBEHHEIE U JECATUYHDIE
IpoOu, MPOLIEHTHI, OECKOHEYHbIE
MIEPUOIUYECKHE TpOoOH

[Ipumenenue npobeit n
[POLIEHTOB JJIs1 PELICHUS
MPUKIAIHBIX 3a0a4

[Ipumenenue apobeii u
NPOLIEHTOB ISl PEIIEHUS
NPUKJIAIHBIX 33134

JleMicTBUTEIBbHBIC YHCTIA.




PanuonanbHble 1
MppalyoHaJbHbIC YHCTIA

Apudmerndeckue onepanum ¢
JeCTBUTENEHBIMU YUCIIAMHU

10

Monynb 1eMCTBUTEIBHOTO YUCIa
U ero CBOMCTBA

11

[Tpubnm>kEHHBIEC BEIYUCIICHUS,
MpaBujIa OKPYTJICHHS], PUKHUIKA
Y OIICHKA pe3yJsibTaTa
BBIYMCIICHHI

12

OcHOBHBIE MCTOABI pCHICHUS
HEJIBIX U APOOHO-PAITMOHATIBHBIX
YpaBHEHUH U HEPABEHCTB

13

OCHOBHBIE METO/IbI PEILICHUS
HENBIX U APOOHO-PAIMOHATEHBIX
YpPaBHEHUH U HEPABEHCTB

14

OcCHOBHBIE METO/BI PEILEHUS
LEJBIX U JPOOHO-pallMOHATIBHBIX
YPAaBHEHUN U HEPABEHCTB

15

MHoro4ieHbsl OT OJHOU
nepeMeHHoi. Jlenenue
MHOTOYJICHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHOTOYJICHBI C IEeITBIMH
koappurmentamu. Teopema
Buera

17

Pemenne cucreM JUHENHBIX
ypaBHEHUH




18

Pemenne cucreM TUHEHHBIX
ypaBHEHUH

19

Marpuia cucTeMsbl JTUHEMHBIX
ypaBHeHuH. Onpenenurenb
MaTpHIIbI 2X2, eT0
F€OMETPUYECKUN CMBICIT U
CBOMCTBA; BEIUHCIICHHE €T0
3HAYCHMS

20

Onpenenurens MaTpuLpl 2x2,
€ro reOMETPUYECKHUI CMBICIT U
CBOMCTBA; BEIYHUCIICHHUE €TO
3HAYCHUS

21

HpI/IMeHeHI/Ie OMPCACIIUTECIIA JIA
peICcHrA CUCTCMBI JIMHEUHBIX
ypaBHEHUH

22

Pemenue npuknaaHeix 3ama4 ¢
ITOMOLIBIO CUCTEMBI JIMHEWUHBIX
YpaBHEHUH

23

Penienue nmpukinaaHeIx 3aga4 ¢
IIOMOUIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUU

24

KonTponbhas pabota:
"PanmonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHKIHUSA, CTIOCOOBI 3a/TaHUS
¢yskun. Bzaumuo obpaTHbie
bynkumnn. Kommnosumus GyHKimi




26

I'paduk pyHkuuu.
DneMeHTapHbIe TPeoOpa3oOBaHUS
rpa¢ukoB GpyHKITHI

27

O6nacTh onpeaeneHus u
MHOKECTBO 3HAYCHUMN (yHKIINH.
Hymu ¢pynkuuu. [TpomexyTku
3HAK NOCTOSIHCTBA

28

Ué&rHble 1 HEYETHBIE (PYHKITHH.
[lepuonnveckue GyHKINM.
[IpomexxyTKH MOHOTOHHOCTHU
byHKIMHA

29

MaxkcuMyMbl U MUHUMYMBI
¢ynkunu. Haubonbiiee u
HaMMEHbIIIee 3HaUeHNE PYHKIUU
Ha MMPOMEKYTKE

30

JIuHeinas, KBapaTuyHas U
IpoOHO-IUHEHHas QYyHKIIUU

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
oCTpoeHue TpaduKOB ITHX
byHKIMi

32

DJIeMEHTapHOE HCCIIEIOBAaHUE U
MOCTPOEHUE TpaUKOB ATHX
byHKIMMA

33

CTCHGHB C LICJIBIM IIOKA3aTCJIEM.
bunoMm HeroTona

34

CreneHsn ¢ LEIBIM II0Ka3aTEIEM.
bunom HeroTona

35

CrenenHast GyHKIMS C




HaTypaHBHBIM 1 OCJIBIM
noka3areseM. E€ cBolicTBa u

rpaduk

36

KonrponsHas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa u rpaduk"

37

Apudmernueckuil KOpeHb
HATypaJIbHOM CTEIIEHU U €0
CBOMCTBA

38

ApudmeTndeckuii KOpeHb
HaTypaJIbHOM CTENIEHU U €r0
CBOMCTBA

39

[IpeoOpazoBaHus YUCITOBBIX
BBIPKEHUH, CONIEPIKAIIUX
CTETICHU U KOPHHU

40

[IpeobpazoBaHust YMCIOBBIX
BBIPAKEHMI, COAEPIKAIUX
CTCIICHHU U KOPHH

41

[IpeoOpa3oBaHUs YUCIOBBIX
BBIPAKECHMI, COAECPIKALUX
CTETICHU ¥ KOPHU

42

HppanmoHanpHble ypaBHEHUS.
OcHOBHBIE METO/IBI PELLICHUS
MPpaLMOHAJIbHBIX YPaBHEHUM

43

HppaunoHanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI peILIECHHS
UpPaLMOHATIBHBIX YPAaBHEHUN

44

HppauyroHanbHbIE YpaBHEHMUS.




OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATIbHBIX YPaBHEHHM

45

PasHOCHIBHEIE Nnepexoanl B
PCIICHNH UPPALMOHAJIBHBIX
ypaBHEHUH

46

PaBHOCHIIBHBIE TTIEPEXO/BI B
pPELIEHUH UPPALIMOHATBHBIX
ypaBHEHU U

47

PaBHOCWIIBHBIE TIEpEXOABI B
pELIEHNN UpPaLMOHATIBHBIX
ypaBHEHUN

48

PaBHOCWIIbHBIE TIEPEXOIBI B
pELIeHUH UPPALMOHATIBHBIX
ypaBHEHUH

49

CgoiicTBa u rpaduk KOpHS n-0if
CTETIeHU KaK (PYHKIIUU 0OpaTHOMH
CTETICHU C HATYPaJIbHBIM
HOKa3aTeIeM

50

CgoiicTBa u rpaduk KOpHs n-0if
CTETIeHU KaK (PYHKIUU 0OpaTHOMH
CTETICHU C HATYPaJIbHBIM
HOKa3aTeIeM

51

KontponbHas padora: "CpolicTBa
U rpauk KOpHS N-0i CTENeHu.
WppannonanbHbie ypaBHeHUS"

52

CreneHb ¢ paliMoOHaIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

53

CreneHsb ¢ palliOHATBLHBIM




OKa3aTejIEM U €€ CBOUCTBA

54

Crenens ¢ pallMOHATbHBIM
IIOKa3aTeJIEM U €€ CBOUCTBA

55

[TokazaTenpHas GpyHKIUS, €€
CBOWCTBA U TpaduK

56

Hcnonws3zoBanue rpaduka
(GYHKIUM JUIsl pelIeHUs
ypaBHEHUH

57

Hcnonp3oBanue rpaduka
GYHKIUY JUTS] pEIICHUS
ypaBHEHUH

58

Iloka3aTenbHbIe ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
[I0Ka3aTeJIbHBIX YPAaBHEHUU

59

[ToxazarenbHblEe ypaBHEHUS.
OcCHOBHBIE METOIbI PEILICHUS
MOKa3aTeNbHBIX YPaBHEHUN

60

[Toka3aTenbHble ypaBHEHHS.
OcHOBHEBIE MCTOABI pCHICHUS
NIOKa3aTeIbHbIX yPaBHEHUN

61

Konrtponbnas pabora:
"ITokazaTenbHast QyHKIIHSL.
[ToxazarenbHble ypaBHEHUS"

62

Jlorapudm umncna. CoiicTBa
aorapudpma

63

Jlorapudm uucna. CBoiicTBa
norapupma

64

Jlorapudm yucna. CoiicTBa




norapupma

I[CC?ITI/ILIHBIC N HaTypPaJIbHBIC

65
J0rapuQmbl

66 JlecaTuuHble U HaTypalbHbIE
norapupMbl

67 [Ipeo6pa3oBanue BbIpakeHU,
coJieprKalux Jorapudmol

63 [IpeobpazoBaHue BbIpakeHUIH,
coJepKalux JorapuQmol

69 [IpeoOpa3zoBanme BhIpaKEHUH,
coJiepKaluX Jorapu(MeI

70 Jlorapudmuueckas QpyHKIus, e€
CBOIcTBa U rpaduk

71 Jlorapudgmuueckas GyHKIus, e
CBO¥CTBA U rpaduK
Hcnonp3oBanue rpaduka

72 GYHKIMH 1S pEeIISHUS
ypaBHEHUU
Hcnonws3zoBanue rpaduka

73 GyHKIMA 151 peIIeHUS
ypaBHEHUH
Jlorapugmuueckue ypaBHEHHs.

74 OCHOBHBIE METO/IbI PELLIEHUS
JOTapuUPMHUECKUX YpaBHEHUN
Jlorapugmuueckue ypaBHEHHUs.

75 OcCHOBHBIE METO/IBI PELLICHUS
JOTapuPMHUECKUX ypaBHEHUN

76 Jlorapudmudeckue ypaBHEHHS.




OCHOBHBIE METO/IbI PEIICHUS
jgorapupMUUECKUX ypaBHEHUI

77

PaBHOCUIIBHBIE TTEPEXO/IBI B
pelIeHNH JorapupMHUUECKUX
ypaBHEHUH

78

PaBHOCHIIBHBIE TTIEPEXO/BI B
pEeIIeHUH JIOTapUPMUIECKUX
ypaBHEHU U

79

KoHnTtposnbHas padoTa:
"Jlorapudpmuueckas GyHKIIHS.
Jlorapudgmuueckue ypaBHeHHs"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTAQHI€HC YHCJIOBOTO apryMeHTa

81

Cunyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO apryMeHTa

82

ApKCUHYC, apKKOCHUHYC U
ApKTaHTeHC YHCIOBOTO
aprymeHra

83

ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHCIOBOTO
apryMmeHra

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEIEICHHUE
TPUTOHOMETPUUECKUX (PYHKITHI
YHCJIOBOT'O apryMeHTa

85

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEIEICHUE
TPUTOHOMETPUUECKUX (PYHKIIHM




YHUCJIOBOTO apryMeHTa

OcHOBHbBIC TPUTOHOMECTPUUCCKHUC

86
bopmyIbl

27 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIBI

28 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyJIbI

29 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmyIbI
[IpeoOpazoBanue

90 TPUTOHOMETPUUYECKUX
BBIPKEHUMN
[Ipeo6pa3oBanue

91 TPUTOHOMETPUYECKUX
BBIPAXKEHUI
[IpeobpazoBanue

92 TPUTOHOMETPUYECKUX
BBIPKECHUIN
[IpeobpazoBanue

93 TPUTOHOMETPUUECKUX
BBIPAKCHUIN

94 Pemienue TpuroHoMeTpHUYECKUX
ypaBHEHUU

95 Pemenne TpuronoMeTpuuecKux
ypaBHEHUH

96 Pemenune TpuroHoMeTpruecKux
ypaBHEHUH

97 PelieHue TpUroHOMETPUYECKUX




ypaBHEHUH

98

Peuienne TpUroHOMETpUYECKUX
yYpaBHEHUN

99

Pemennie TpUroHOMETpUYECKUX
ypaBHEHUH

100

Pewienne TpuroHOMETpU4ECKUX
ypaBHEHUH

101

KontponbHas pabora:
"TpUroHOMETPUYECKUE
BBIPAXCHUS U
TPUTOHOMETPUUECKUE
ypaBHEeHUA"

102

ITocnemoBaTenbLHOCTH, CIIOCOOBI
3aJlaHus IIOCJICIOBATSIILHOCTEH.
MeTtox MmaTemMaTHUECKOM
WHIYKIIUU

103

MOHOTOHHBIE M OTPAHUYCHHBIC
noclneaoBaTenbHOCTH. McTopus
aHaAIN3a 0ECKOHEYHO MaJIbIX

104

Apudmerraeckast Iporpeccus

105

I'eomeTrpuueckas nporpeccust

106

beckoneuHno yObIBaroIas
reoOMeTpHUYECcKas POrpecCus

107

CymMma OeckoHe4YHO yObIBaromien
Te€OMETPUYECKOH MPOrpeccun

108

JIuHelHbI 1
HKCIIOHEHLIUAIIBHBIN pocT. Yucmo
e. @opmyJia CIOKHBIX




MPOLIEHTOB

109

JIunelHbI 1
HKCIIOHEHLIUAIIBHBIN pocT. Yucmo
e. @opmyJia CIOKHBIX
IIPOLICHTOB

110

Hcnonp30BaHne IpOTpecCHu s
pELIeHUs peasIbHbIX 3a7a4
MPUKJIATHOTO XapakTepa

111

KoHnTtposnbHas padoTa:
"ITocnenoBaTeILHOCTH U
nporpeccun’”

112

HenpeppiBHble GyHKIUN 1 UX
CBOMCTBA

113

Touka pa3pbiBa. ACUMIITOTBI
rpaduKoB QyHKIHI

114

CaoiicTBa GyHKIHHA
HETIPEPHIBHBIX HA OTPE3Ke

115

CaoiicTBa QyHKIUN
HETIPEPHIBHBIX HAa OTPE3Ke

116

Meroza MHTEPBAJIOB VISl pELICHUS
HEPaBEHCTB

117

MeTOI[ HHTCPBAJIOB IS PCHICHHA
HCPABCHCTB

118

MeTto1 UHTEPBAIOB JJISl PEIICHUS
HEPABEHCTB

119

[IpuMeHeHue cBOWCTB
HETPEPbIBHBIX QYHKIHHA 1151
peleHus 3axa4y




[IpumeHeHne CBOKCTB

120 HETPEPHIBHBIX QYHKIIAN TS
peleHus 3aaau

121 [IepBas u BTOpas Npon3BOAHbBIE
byHKIMHA

122 Ornpenenenne, reoOMeTPUUECKUI
CMBICII IPOU3BOIHON

123 Onpenenenne, Guzndeckuii
CMBICJT TPOU3BOTHOM

124 YpaBHEHHE KacaTeJIbHOU K
rpaduky QyHKIIH

125 YpaBHEHHE KacaTeJIbHOU K
rpaduxy GyHKINN

126 [Ipon3BOHBIE ATIEMEHTAPHBIX
byHKIMHA

127 [Ipou3BoiHbIE 37IEMEHTAPHBIX
byHKIUI
[TpousBogHAs CYMMBI,

128 IIPOU3BEJEHUS, YACTHOTO U
KOMIO3UIINH (PYHKIIHIA
[IpousBoaHast CyMMBbl,

129 MPOMU3BEECHHUS, YACTHOTO U
KOMMO3UINH (PYHKIIHIA
[IponsBoHas CymMMBlI,

130 MIPOMU3BEIEHHUS, YACTHOTO U
KOMITO3HITNH (QyHKITHHA

131 KonrtponbHas pabora:

"I[IpouzBoHas"




[ToBTOpenwue, 0600MIEHNE,
132 cucTeMaTH3aus 3HaHUH:
"VpaBuenus"

[ToBTOpeHnue, 06001ICHNE,

133 CHCTEeMaTH3aIlrs 3HAHHI: 1
"OyHkIIn"
134 Hrorosas koHTpoJIbHAs paboTa 1 1
135 Hrorosasi koHTpObHAs paboTa 1 1
136 [ToBTOpeHwme, 0606H16H1ile, 1
CHCTeMaTH3aIlvs 3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KITACC

Ne
/o

Tema ypoka

KoaunuecTBO 4acoB

KonTpoJbubie

Bcero
padoThI

IIpakTH4eckune
padoThI

Jara
U3yYeHUs

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIEC

pecypchl

IIprmeHeHre pou3BOAHOMN K
UCcleIoBaHMIO (PyHKIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprmeHeHre nponu3BOIHOMN K
UCCIIeIOBaHUIO (QYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne MpoOu3BOJHOM K
HCCIIe0BaHUIO (DYHKIMI Ha
MOHOTOHHOCTb M SKCTPEMYMBbI

[IpuMeHeHne npou3BOHOM K
UCCJICTIOBAHUIO (DYHKITHI Ha
MOHOTOHHOCTb U KCTPEMYMBbI

[IpuMeHeHne poOn3BOJHOM K
UCCIeI0oBaHMIO (PyHKINH Ha
MOHOTOHHOCTb ¥ KCTPEMYMBI

[TpumeHeHre TpOU3BOIHON K
UCCcleIoBaHHI0 (PyHKIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

Haxoxnenne HanOoJIbIIero u
HaMMEHBIIEr0 3HAYEHHUS
HETPEPHIBHON (PYHKIIMU Ha
OTpe3Ke

Haxoxnenne HanOoOIIBIIETrO U




HAaWMEHBIIIETO 3HAYCHUS
HENpephIBHON QYyHKIIUU HA
OTpe3Ke

BxomHast koHTposbHAs paboTa

10

Haxoxnenne HauOobILEro u
HaMMEHBIIIETO 3HAYEeHUS
HeNpepbIBHON (PYHKLIUHU Ha
OTpe3Ke

11

Haxoxnenne HanOoJIbIIEro U
HaMMEHBIIIEr0 3HAYEHUS
HENpPepHIBHON (QYHKIIUU HA
OTpe3Ke

12

Haxoxnenne HanOoJIbIIero u
HaMMEHBIIIEr0 3HAYEHHUS
HETPEPHIBHON (PYHKIIMU Ha
OTpe3Ke

13

[IpuMeHeHne npon3BOIHON
JUI HAXOKACHUS HAWITy4Ilero
peLIeHHs B IPUKJIIAJHBIX
3aadax

14

[IpuMeHeHne npon3BOIHON
JUISL HAXOXKICHUSI HAUTYYIIEeTOo
peleHus B MPUKIIAAHbBIX
3afayax

15

[IpuMeHeHne npon3BOIHON
JUISL OLIPEJIEIIEHNS CKOPOCTH U
YCKOpEHUs mpoliecca,
3aJlaHHOTO (hOPMYIIOH WK
rpagukomM




16

[IpumeHeHne Mpou3BOAHON
JUIs OTIPENIENIEHUS] CKOPOCTH U
YCKOpEHHs Ipolecca,
3aJaHHOTO (GOpMYIIOi HiIH
rpadukom

17

Komnosumus ¢pyHkiuii

18

Komnozunus ¢pyHkuumit

19

Komnosunus GpyHkiuii

20

I'eomerpuueckue 0O6pa3sl
YpPaBHEHUI HAa KOOPJAUHATHOMN
IJIOCKOCTH

21

['eomerpuueckue oOpasbl
YPaBHEHUI HAa KOOPIAUHATHOU
IIJIOCKOCTH

22

KoHnTtponbHas padoTa:
"UccnenoBanue GyHKIHHA C
MOMOILBIO TPOU3BOAHON"

23

IlepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NEPBOOOPA3HBIX

24

[lepBooOpasubie
3JIEMEHTAPHBIX (YHKIUH.
[IpaBuna HaxoxaeHUS
epBOOOPA3HBIX

25

[IepBooOpasubie
3JIEMEHTAPHBIX (YHKLIUH.
[IpaBuna HaxoxaeHUS
epBOOOPA3HBIX

26

Hurerpai. I'eoMerpuyeckuii




CMBICJT UHTETpajia

27

Brruncnenue onpenenéHHOro
uHTerpasa mo popmyse
Hrrotona-Jleitoamma

28

Beruncienue onpeieiéHHOro
uHTerpasa no gopmyse
Herorona-Jleioauna

29

[IpumeHeHne nHTErpana 1is
HaX0KICHUA IUIOIaaeH
TJIOCKUX UTyp

30

[IpuMeHneHnne nHTErpasIa U1
HaxXOXIeHUS 00BEMOB
FEOMETPUUECKHUX TEJl

31

[Ipumeps! perieHuin
Qg depeHIraIbHbIX
ypaBHEHUH

32

IIpumepsl pemeHunit
Qg depeHIaIbHbIX
YpaBHEHUU

33

Maremarnueckoe
MOJICJINPOBAHHUE PEATBHBIX
HPOLIECCOB C TOMOILBIO
Qg depeHIraIbHbIX
ypaBHEHUU

34

KoHnTtponbHas paboTa:
"[TepBooOpasHas u uHTETpan"

35

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U




rpaduxu

36

Tpuronomerpuueckue
¢$yHKINH, X CBOICTBA U
rpaduKu

37

Tpuronomerpuueckue
(GyHKLNH, X CBOICTBA U
rpaduxu

38

Tpuronomerpuueckue
(GyHKIMH, UX CBOMCTBA U
rpaduku

39

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpadguku

40

OT16op KOpHEi
TPUTOHOMETPUYECKUX
YPaBHEHUH C MOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTHU

41

OT16op KOpHEi
TPUTOHOMETPUYECKUX
YpPaBHEHUH C MOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTHU

42

OT160p KOpHEi
TPUTOHOMETPUYECKUX
YpPaBHEHUH C MOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTHU




43

OTt60p KOpHEH
TPUTOHOMETPUIECKUX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUIECKON
OKPY’KHOCTH

44

Pemenne
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

46

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

47

Pemenne
TPUTOHOMETPUUYECKUX
HEPABEHCTB

48

KoHntponbhas padora:
"I'paduku
TPUTOHOMETPUYECKHUX
byHKUIU.
Tpuronomerpuueckue
HepaBeHCTBA"

49

OCHOBHBIE MCTOJbI PCHICHHA
IMOKAa3aTCJIbHbIX HCPABCHCTB

50

OCHOBHBIC MCTOABI pCIICHUS
IMMOKAa3aTCJIbHBIX HEPABCHCTB

51

OcHOBHBIC MCTOABI pCIICHUS




IMMOKAa3aTCJIbHbIX HEPABCHCTB

52

OcHOBHbBIC MCTOABI pCIICHUS
IMOKAa3aTCIIbHBIX HCPABCHCTB

53

OcCHOBHBIE METO/IbI PELLICHUS
JorapupMUIECKUx
HEPABEHCTB

54

OcHOBHBIE MCTOABI pCHICHUSA
JgorapupMuIEcKux
HEPaBEHCTB

55

OcHOBHBIE MCTOABI pCIICHUS
JOTapuPMHIECKUX
HEPABEHCTB

56

OCHOBHBIE METO/IbI PEILICHUS
JOTapUPMHUECKUX
HEPaBEHCTB

57

OCHOBHBIE MCTOAbI PCHICHHA
HUppanMOHAJIbHBIX HEPABCHCTB

58

OcCHOBHBIE MCTOABI pCHICHUS
HppanruoOHaJIbHBIX HCPABCHCTB

59

OcHOBHBIC MCTOABI pCIICHUS
HUppanroOHaJIbHbBIX HCPABCHCTB

60

OCHOBHBIE MCTOJbI PCHICHHA
HppallMOHAJIBbHBIX HCPABCHCTB

61

[TonyronoBast KOHTpOIbHAS
pabota

62

I'paduueckue MeTobI
PCIICHUA UpPAllMOHAJIBHBIX
ypaBHEHUH




63

['padpraeckue meToabI
pelIeHUs TOKa3aTeIbHbIX
ypaBHEHUH

64

I'padmueckue MeTo b1
pEIICHUS TTOKa3aTeIhHBIX
HEPABCHCTB

65

I'paduueckue meTob!
pereHust JorapupMUIECKuX
YpaBHEHUH

66

['padmyeckue MeToOabI
pelieHus JorapupMUIecKux
HEpaBEHCTB

67

['padpraeckue meToabI
pELICHHS JTOTapUPMHIECKUX
HEPaBEHCTB

68

I'paduueckue meToan
pelieHus JorapupMuIecKux
HEPaBEHCTB

69

I'paduueckue MeTo b1
peleHus MoKa3aTeNbHbIX U
JOTapu(PpMHUECKUX YpaBHEHUI

70

I'pauueckne MeTombI
peleHHs oKa3aTeIbHbIX U
JOTapUPMHUECKUX
HEPaBEHCTB

71

['padmyeckue MeToabI
pelLeHHs oKa3aTeIbHbIX U
JOrapuPMHUECKUX




HEpPABEHCTB

72

I'paduueckue meTob!
PCIICHHMA IMMOKA3aTCIbHBIX U
JOTaprUPMHIECKUX
HEPABEHCTB

73

KomruiekcHble yncia.
Anrebpanueckas u
TpUroHOMeTpUdecKast HOpMBI
3aIiCH KOMIUIEKCHOTO YHcia

74

KommnekcHsle uncna.
Anrebpanueckas 1
TpUroHoMeTpudeckast HopMsl
3aMMCcH KOMIUIEKCHOTO YHClia

75

ApudmeTnueckue onepanuu c
KOMIUIEKCHBIMU YHCIIAMU

76

Apudmerndeckue onepanum ¢
KOMIIJIEKCHBIMH YK CJIaMU

77

N3obparkeHne KOMIUIEKCHBIX
4yycesl Ha KOOPAUHATHOU
IUIOCKOCTH

78

I/I306pa>KeHHe KOMIIIICKCHBIX
YuCCJI Ha KOOpI[HHH.THOIZ
IIJIOCKOCTH

79

®opmyna Myaspa. Kopau n-
Ol CTETIEHU U3 KOMIUIEKCHOTO
qucia

80

®opmyna Myaspa. Kopuu n-
OU CTEIIEHU U3 KOMILJIEKCHOTO




qucia

HpI/IMCHeHI/IC KOMIIJICKCHBIX
YUCCIT IJId pCUICHU A

81
buznYECKUX U
FEOMETPUUYECKHX 3a/1a4
2 Kontponbhas pabota:
"KomIniekcHele yncna'
83 HatypanbHble U 11e51bIe ynciia
84 Harypasbnsle u niensie yucna
25 [IpumeHeHre nmpu3HaKkoB
JIEITUMOCTH IIEJIBIX YHCET
26 [IpuMeHeHne npu3HaKoB
JIEJIMMOCTH IEIbIX YUCET
[IpumeHeHne npu3HaKoB
87 JISIIMMOCTH ICIbIX YUCEI:
HO/I u HOK
[IprMmeHeHre npu3HaKkoB
88 NETUMOCTH LEJIBIX YHUCET:
HO/l u HOK
[IpumeHeHne MpU3HaKoB
89 JNEIIMMOCTH LEIIBIX YHUCET:
OCTaTKH MO0 MOJYJIIO
[IpuMeHeHne npu3HaKoB
90 JIEJIMMOCTH IISJIbIX YUCET:
OCTaTKH TI0 MOJTYJTIO
[IpumeHeHnne npu3HaKoB
91 JNEIIMMOCTH LEIIBIX YUCEII:

anroputM EBkinaa mid




PEeIICHUA 3a4a4 B HCJIbIX
qucjax

92

KonrtponbHas pabora:
"Teopus HenapIx yucen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

94

CucreMa 1 COBOKYITHOCTb
ypaBHEeHUU. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-
CJIe/ICTBUS

95

OcHOBHBIE MCTOABI pCIICHUS
CHCTEM H COBOKynHOCTCfI
palrHOHAJIbHBIX ypaBHeHI/Iﬁ

96

OCHOBHBIE METO/IbI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
UPPalOHAIbHBIX YPABHCHUN

97

OcCHOBHBIE METO/IBI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
IIOKAa3aTeJIbHBIX YPAaBHEHHUI

98

OcHOBHBIE METOBI PELLIEHUS
CUCTEM U COBOKYITHOCTEU
[I0Ka3aTeJIbHBIX YPAaBHEHUU

99

OCHOBHBIE METO/IbI PEILIEHUS
CHCTEM M COBOKYITHOCTEH
JorapupMHUUECKUX YpaBHEHUI

100

OCHOBHBIC MCTOABI pCIICHUS




CHUCTEM U COBOKYITHOCTEU
JOrapu(pMHUUECKUX ypaBHEHUI

101

[IpumeHeHue cucreM k
PELICHUIO MAaTEMaTUYECKUX
3a[a4 ¥ 3a/1a4 U3 Pa3IngHbIX
oOjacTell HayKu U peaslbHOI
AKU3HU, UHTEPIpEeTaLns
HOJYYEHHBIX Pe3yJIbTaTOB

102

[Ipumenenue cucrem Kk
PELICHUIO MaTEMaTUYECKUX
3a/1a4 U 3a/1a4 U3 pazIudHbIX
obJyacTell HAyKU U peabHOU
YKU3HU, HHTEpPIpETalus
MOJyYEHHBIX Pe3yIbTaTOB

103

[IprMeHeHne HEpaBEHCTB K
PELICHUIO MaTeMaTUYEeCKUX
3a/1a4 ¥ 33724 U3 Pa3IN4HbIX
obyacTell HAyKH U peabHOU
YKU3HU, UHTEpIIpETalUs
IIOJIyYEHHBIX PE3yIbTaTOB

104

KonTpomnsHas pabora:
"CucteMsl pallMOHAIbHBIX,
HPPAMOHATILHBIX
MOKa3aTeJIbHBIX U
JorapupMuUUECKux
ypaBHEHHUI"

105

PanmonansHble ypaBHEHUS C
napaMmeTpamu

106

PanumonanbHble HEpaBEHCTBA C




napaMeTpamu

107

PannonanbHble cucTEMBI ©
napameTpamu

108

UppatmonansHble ypaBHEHHUS,
HEPAaBEHCTBA C TapaMeTpaMHu

109

HppanmoHaibHbIE CUCTEMBI C
napameTpamu

110

IIokazarenpHbIC YpaBHCHMNA,
HCPAaBCHCTBA C MapaMeTpaMu

111

ITokazaTenpHBIE CUCTEMEI C
napameTpamMmu

112

Jlorapupmuueckue
ypaBHEHUsI, HEPABEHCTBA C
napameTpamu

113

JlorapugpmMuyecKkue CUCTEMBI C
napameTpamu

114

Tpuronomerpuyeckue
ypaBHEHHUS C TapaMeTpaMu

115

Tpuronomerpuueckue
HEpaBEHCTBA C ITapaMeTpamMu

116

Tpuronomerpuyeckue
CUCTEMBI C TapaMeTpaMu

117

ITocTpoenue u uccnenoBanue
MaTeMaTHYeCKUX MoJienen
peabHbIX CUTYaIUH ¢
MIOMOUIBbIO YPAaBHEHUH C
napaMeTrpamu

118

HOCTpOCHI/Ie 1 UCCIICAOBAHUC




MaTeMaTHYECKUX MOJeIei
pEAIbHBIX CUTYALIM C
MOMOIIbIO CUCTEM ypaBHEHUN
C mapamMeTpaMu

119

ITocTpoenue u uccinegoBaHue
MaTeMaTHYECKUX MOJeIei
pEaJIbHBIX CUTYALIMI C
MOMOIIbIO CUCTEM YpaBHEHUN
C mapamMeTpaMu

120

Kontponbnas padota: "3amaun
¢ mapameTpamu”

121

[ToBTOpenue, 06001IEHNE,
cucTeMaTH3aIus 3HaHU:
"VpaBHeHus"

122

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3allys 3HAHMI:
"VpaBHeHus"

123

[ToBTOpeHme, 0600IIECHNE,
cUCTeMaTH3allusl 3HaHU:
"VpaBHenus. CucTemMbl
ypaBHeHHUH"

124

[ToBTOpenue, o600IIEHNE,
cHcTeMaTH3aIus 3HaHUH:
"HepaBenctna"

125

[ToBTOpenue, 06001ICHNE,
cucTeMaTH3aIHsI 3HAHWM:
"HepaBenctsa"

126

[ToBTOpeHnue, 06001IeHNE,




CHUCTEMAaTH3aIs 3SHAHUH:
"Hepasenctna"

127

[ToBTOpenue, 06001ICHNE,
cHCTeMaTH3aIus 3HaHUMU:
"IIponsBoaHas u eé
npumeHeHue"

128

[ToBTOpeHnue, 06001IeHNE,
cucTeMaTHu3aIus 3HaHU:
"IIponsBoaHas u eé
npuMeHeHue"

129

[ToBTOpenue, 06001IIEHNE,
cucTeMaTH3alys 3HAaHHMA:
"IIponsBoaHas u eé
npuMeHeHue"

130

[ToBTOpEHHE, 0000IICHUE,
CcUCTEeMaTH3aIus 3HAaHHUMH:
"NHuTerpan u ero
npuMeHeHue"

131

[ToBTOpEeHME, 0600IICHUE,
CHCTeMaTH3allys 3HAHMI:
"OyHkuun"

132

[ToBTOpenue, o600IIEHNE,
cUCTeMaTH3aIHs 3HAHWMI:
"®yukuun"

133

[ToBTOpenue, 06001ICHNE,
cucTeMaTH3aIHsI 3HAHWM:
"OyHkImn"

134

Hrorosast KOHTpOIbHASA




pabota

135 [ToBTOpeHnue, 06001IeHNE,

CcUCTeEMaTu3alus 3HaHUU

136 [ToBTOpenwme, 0600IIEHNE,

CHUCTCMAaTHU3al s 3HaHUI

OBILEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

136
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBI

10 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NPEeAMETHBIC PE3YJIbTATHI OCBOCHUSA OCHOBHOI1
06pa30BaTeJ’leOﬁ NporpaMmmasl CpeaHETO 0611161"0 06pa3OBaHI/Iﬂ

Yyucia U BLIUMCIIEHUSA

1.1

OnepupoBaTh MOHATHSMHU: PpAlMOHATIBHOE U JEUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs! U JIECATHYHAs APOOb, TPOLEHTHI

1.2

BemonaaTe  apudmeTrnyeckue  Omepaudd ¢ palMoOHAIBHBIMH U
JIEHCTBUTEIILHBIMU YUCIIAMU

1.3

BreimonaaTs HpI/I6J'II/I)KéHHLIe BBIUHUCIICHUS, UCIIOJIB3Y S IIpaBUJia OKPYTJICHUA,
ACJIaTh IPUKHUIKY U OLICHKY pC3yJibTaTa BBIYHCJICHUI

1.4

OnepupoBaTh MOHATHSAMH: CTENEHb C LEJNbIM MOKa3aTelieM, CTaHJapTHas
dopMa 3ammcu JEHCTBUTENIBHOTO 4YKCIA, KOPEHb HATypajbHOW CTENEHHU;
UCIIONIb30BaTh MOJXOMASIIYI0 (OpMY 3alucCH ACUCTBUTEIBHBIX YHUCEN s
peIlIeHUs MPAKTUUECKUX 3a7a4 U MPEeCTaBICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHT'€HC IPOU3BOJIBHOIO YTJIa;
UCIIONB30BAaTh  3allUCh  IMPOM3BOJIBHOTO  yrja  4Yepe3  oOpaTHbIE
TPUrOHOMETpHUECKHUe (QYHKIUU

YpaBHEHMs 1 HEPABEHCTBA

2.1

OHepI/IPOBaTL MOHATHAMMU: TOXIACCTBO, YPAaBHCHUC, HCPABCHCTBO, IICJIOC,
palrOHAJIIBHOCL, HppauOHAJILHOC YpaBHCHUEC, HEPaBCHCTBO,
TPUTOHOMCTPUUICCKOC YPABHCHUC

2.2

BoimonusaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pelaTh
TPUTOHOMETPUUYECKHAE YPABHEHUS

23

BrimonsaTe npeobpa3zoBaHusl LENBIX, PALMOHAIBHBIX M HPPAUOHAIBHBIX
BBIDA)KECHUM W pelmaTbh OCHOBHBIE THIIBI LEJIBIX, PalUOHAIBHBIX H
MPPALMOHAIBHBIX YPABHEHNUH U HEPAaBEHCTB

24

IIpuMeHATH ypaBHEHMs M HEPABEHCTBA I PELICHUS MaTeMaTHYeCKHUX
3a]a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIACTeH HAYKH U PeaNbHOM KU3HH

2.5

MonenupoBaTh peanbHble CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIpQXEHUS, YpAaBHEHUS, HEPABEHCTBA IO YCJOBHMIO 3aJauyM, HCCIEA0BaTh
MOCTPOCHHBIE MOJEIHU C HCIIOJIb30BAHUEM arapara ainreopsbl

@yHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUAMU: (QYHKIUS, CIIOCOOBI 3a1aHusl QyHKIMH, 00IacTh
ONpeNeIeHusT W MHOXKECTBO 3HayeHMH (QyHKuuM, rpaduk ¢yHKIUM,




B3aMMHO OOpaTHbIe PYHKIIUU

OHCpI/IpOBaTL MOHATUSAMHU: YETHOCTh M HEYETHOCTH (I)YHKL[I/II/I, HYyJIn

32 (GYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIIeHUs] ypaBHECHUIH
34 Crtpouth U yuTaTh rpaduKu TUHEHHON (YHKINHU, KBaAPATUIHOW (YHKIINH,
CTETICHHOW ()YHKITUH C [IEJIBIM MTOKa3aTeIeM
Hcnonw3oBath rpaduku (QyHKUMHA Ui HCCIENOBAaHUS TPOIECCOB U
3.5 3aBUCHUMOCTEH MpHU pEIICHWU 3a7ad W3 JPYTuX Y4eOHBIX MPEIMETOB U
peaNIbHOM KU3HH, BBIpaXaTh POpMyJIaMHU 3aBUCUMOCTU MEXIY BEIUYUHAMHI
4 Havana MmaTeMaTHueckoro aHaan3sa
41 OnepupoBaTh MOHSATUSMHU: TMOCIEAOBATEIBHOCTh, apudmernyeckas u
' reoMeTpuuecKasi Mporpeccuu
49 OnepupoBaTh TOHATUSAMU: OECKOHEYHO YOBbIBalomass TeoMeTpuyecKas
' nporpeccusi, cyMMa 6€CKOHEYHO yOBbIBAIOIIECH T€OMETPUIECKON TPOrPECCUu
4.3 3amaBaTh MOCIEI0BATEIFHOCTH PA3IMYHBIMH CTIOCOOaAMHU
44 Hcnonp30BaTh CBOMCTBA IMOCIENOBATENBHOCTEW U IMPOrPECCUN IS
' pElIeHUs pealIbHbIX 3aja4 MPUKIIATHOTO XapaKTepa
5 MHosxecTBa U JIOTHKa
5.1 OrniepupoBaTh NOHIATHSIMU: MHOKECTBO, ONIEpaIliy HaJ MHOXKECTBAMH
Hcnonb30oBaTh TEOPETUKO-MHOXKECTBEHHBIA — ammapaT Jyisi  ONUCAHMS
5.2 pealbHBIX MPOIIECCOB U SBICHUH, MPHU PEIICHUU 3a/1a4 U3 JPYTUX Y4eOHBIX
MpPEeAMETOB
53 OnepupoBaTh  TOHSATHUSAMH: ONpe/eieHue,  Teopema,  CIIEJICTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kona .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
NMPoBePSIEMOro .
00pa3oBaTe/ibHOI MPOrPaMMbI CpPeIHEro 001ero 06pa3oBaHusA
pe3yabTarta
1 Yucnma v BEIYHUCICHUS
OnepupoBaTh TOHATUSIMHU: HATYpalbHOE, LEJIO€ YHUCIIO; HCIO0JIb30BaTh
1.1 MPU3HAKU JEIUMOCTH IIE€JIBIX YHCEJ, Pa3JIOKEHHE 4YHcjia Ha MPOCThIE
MHO>KUTEIIH JIJIs1 pEeUIeHUs 3a/1a4
1.2 OrniepupoBaTh MOHATHEM: CTETNIEHb C PAlIMOHATILHBIM TOKa3aTeeM
13 OnepupoBaTh MOHATHSIMH: Jorapudm yucna, JeCITHUYHBIE U HaTypajbHbIC
' sorapumMbl
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpumeHsTH CBOWCTBA CTEMEHH JUIsI TMPEoOpa3oOBaHUS  BBIPAKCHHIA,




ONCpHUpOBaTh MOHATHUAMMU: TIIOKA3aTCIIBHOC YPaBHCHUC MW HCPABCHCTBO,
p€maTb OCHOBHBIC THUIIBI ITIOKA3aTCIIBHBIX ypaBHeHI/Iﬁ U HCPABCHCTB

2.2

BoemonHaTe mpeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKAIIUX JOTapu(MBbI;
OTIEpPHPOBATH MOHATUAMU: JIOTapu(MUUECKOE ypaBHEHHE M HEpPaBEHCTBO;
pemaTh OCHOBHBIE THITHI JIOTApU(MUUECKUX YPAaBHEHUI U HEPABEHCTB

23

Haxoaguts peuIcHuAd HpOCTCfIIlIPIX TPUTOHOMCTPUUICCKNUX HCPABCHCTB

2.4

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ pelleHUE;
HCIIOJIB30BAaTh CUCTEMY JIMHENHBIX YPABHEHHUM Ul PEIICHMS MPAKTUUECKUX
3a1a4

2.5

Haxoauts pemenust IpoCTeUIINX CUCTEM U COBOKYITHOCTEM PALlMOHAIBHBIX
YpPaBHEHUU U HEPABEHCTB

2.6

MOI[GJ'II/IpOBaTB pCaJIbHBIC CUTyallUM Ha SA3BIKC anre6pm, COCTaBJIATH
BBIPpAXKCHUSA, YPABHCHUA, HCPABCHCTBA M CHUCTCMbI I1I0 YCJIOBHIO 3aJidayiH,
HCCJIICA0BATh MOCTPOCHHLIC MOJCIN C UCIIOJIB30BAHUCM allrapara anre6p51

DOyHKINUU U TpaPUKH

3.1

OnepupoBaTh MOHATUSAMHU: TEpHOAMYECKAas (QYHKUUS, TMPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKH HSKCTpeMyMa (yHKIUH, HauOojbliee U
HauMeEHbIllee 3HaueHus (PyHKIMM Ha NMPOMEXKYTKE; MCIOJB30BaTh UX IS
uccienoBaHus QyHKINH, 3aJaHHON TpaduKoM

3.2

OnepupoBaTh NOHATUAMH: TpadUKU MMOKA3aTENbHOU, JOrapupMUUECKOr U
TPUTOHOMETPUYECKMX (YHKUMH; H300pakaTb HMX Ha KOOPJMHATHOU
TUTOCKOCTH M UCTIOJIB30BATh JUUIsl pEIICHHsI YpaBHEHHI U HEPABEHCTB

3.3

N300paxaTh Ha KOOPAUHATHOM TIOCKOCTH IpauKu TUHEHHBIX ypaBHEHUN
Y UCTIOJIBh30BaTh UX JJISl PELICHUS CUCTEMbI TUHEHHBIX YpaBHEHHMA

3.4

Hcnonp3oBate rpaduku GyHKIUA 711 WCCIEAOBAHHUS TIPOILIECCOB W
3aBHCUMOCTEH U3 IpYruX y4eOHBIX IUCHUIUIMH

Hauana matemaTnueckoro aHajinsa

4.1

OnepupoBaTh MOHATUSMU: HENPEPbIBHAS (PYHKINS, TPOU3BOIHAS (QYHKIUY;
UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHl CMBICT MPOWU3BOJHOM ISt
pelieHus 3aaa4y

4.2

Haxoauth  mpous3BOAHBIE — 3JEMEHTApHBIX  (QYHKIUH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOIO (QYHKIIUN

43

Hcnonb30BaTh  MPOM3BOAHYIO  JUId  HCCIENOBaHMS  (YHKUMH  Ha
MOHOTOHHOCTb M J3KCTPECMYMbI, MPUMCHATHL PC3YJIbTAaTbl HCCICAOBAHHUA K
MOCTPOEHHUIO IrpapuKoB

4.4

Hcnonp3oBaTh MNPOU3BOAHYIO IS HAXOXKIACHUA HAWIIYUHICTO PCHICHUS B
MMPUKIAAHBIX, B TOM YHUCJIC COOUAJIBHO-5KOHOMHUYCCKHUX, 3aadax

4.5

OnepupoBaTh MOHATUSIMU: TiepBooOpa3Hass UM MHTErpaj; IOHHUMATh
TEOMETPUUSCKUIN ¥ (PU3MUECKHI CMBICT HHTErpajia

4.6

Haxoaute nepBooOpa3Hbie 3JIeMEHTAPHBIX (DYHKIIHA, BEIYUCISATH HHTETpall
no ¢popmyne Herorona — JleitGHuia




4.7

Penrtate MMPUKJIAAHBIC 3aa4i, B TOM YHCJIC COIMUAIIBHO-3KOHOMHYCCKOI'0 U
(GU3NIECKOTo XapakTepa, CPeJACTBAMI MaTEMATUIECKOTO aHaJIH3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Kon
1 Yucna v BBIYUCICHHS
Pannonaneupie  uncia. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, MPOLIEHTHI,
11 OeCcKOHEeUHbIe NepHoAnYecKHe IpooH. AprupMeTHIecKue onepany ¢ palioHaIbHBIMU
' quCcIaMHu, IpeoOpa30BaHUs YUCIOBBIX BblpaxkeHuil. [Ipumenenue npodeii u nmporeHToB
JUISL peLeHUs IPUKIIAHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACIEd 3HAHUN U pealbHOU KU3HU
JeiicTButenpHble yncia. PalinoHansHbele U UppalMOHANIbHBIE Ynciaa. ApupMeTHIECKHe
1.2 | omepauuu c AeHCTBUTENbHBIMU yuciaMd. [IpuOIMKEHHBIE BBIYUCICHUSA, MpaBUIIA
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIUMCICHUN
Crenens ¢ nenbiM nokaszareneM. CtanaaptHas Gpopma 3amucu 1eHCTBUTEIIBHOTO YUCIa.
1.3 Hcnonp3oBanue moaxosmieii ¢hopMbl 3aMuCH NCUCTBUTEIBHBIX YHCEN ISl PEIICHUS
MPaKTUYECKHX 3a/1a4 U NPEJICTABICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JleWcTBUS ¢ apupMeTHIECKHUMU
' KOPHSIMHM HaTypajlbHON CTENEHU
15 CuHyc, KOCMHYC W TaHIE€HC YMCIOBOTO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3oBaHUs
9 [IpeoOpazoBanre TPUTOHOMETPUUIECKUX BhIpakeHH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' bopMyIIbl
)3 VYpaBHeHHe, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. Meroa
' MHTEPBAJIOB
2.4 | Pemenue Henbix U JpOOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppanoHaNbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YPAaBHEHUN
57 [IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHHI0 MaTEMaTHYECKUX 3a]1a4 U 3a/1a4 U3
' pa3IUYHBIX 00JIaCTel HAYKH U PEaTbHOM KU3HU
3 OyHKIUHN U TpapUKU
31 OyHKIUg, cnocoObl 3amaHus (QyHKiuU. [padux ¢yHkuuu. BzawmmHO oOpaTHBIC
' (GyHKIUH
10 OOnactp ompeneneHus: W MHOXECTBO 3HaueHWd Qynkmun. Hymm  ¢yHKmmm.
' [IpomexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKINUN
33 CrenenHasi GyHKIUS C HATYpaJbHBIM M LEJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduK KOpHS 1-0i CTETICHU

34

Tpuronomerpuueckas OKpPY>XHOCTb, OIpEeIEHHEe TPUTOHOMETPUUYECKUX (YHKIMN
YHCJIOBOT'O apryMeHTa

Hauvana MmaTeMaTnyeckoro aHaansa

4.1

ITocmemoBaTebHOCTH, CIIOCOOBI  3aJaHUs  IOCIIENOBAaTCIbHOCTEH. MOHOTOHHBIE
IIOCJIEIOBATEIIBHOCTH

4.2

ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeyHO —yObIBaroIas
reoMerpuueckas mporpeccus. Cymma OECKOHEUHO YOBIBAIOMICH T€OMETPUUYECKOM
nporpeccur. @Dopmyna CIOXKHBIX MPOLEHTOB. Vcnonb30BaHUME NPOrpeccUu AJis
pelIeHus: peasibHbIX 3a]1a4 MPUKIIAIHOTO XapaKTepa

MHoOKecTBa M JIOTHKa

5.1

MHoxecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammer Oiinepa — Benna.
[IpumeHeHne TEOPEeTUKO-MHOKECTBEHHOIO —anmapara Jid ONHMCAaHUS pPeabHBIX
MIPOIIECCOB U SBJICHHM, TIPU PEIICHUH 3a1a4 U3 IPYTUX YUYSOHBIX MTPEAMETOB

52

OHpeI[eHCHI/IC, TCOpCMa, CICACTBUC, 1OKA3aTCIILCTBO

11 KIIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

Yucna ¥ BEIYUCIIEHUSA

1.1

HaTypaJ'IBHBIe H OCJIbIC YHCJIA. HpI/ISHaKI/I JCIUMOCTH LOCJIBIX YUCCI

1.2

Crenensb ¢ palmoHaIbHBIM MTOKa3zareiaeM. CBOWCTBA CTENEHH

1.3

Jlorapudm yucna. JlecaTudnbie U HATypadbHbIE JOrapru(MbI

2

YpaBHEHHs 1 HEPABEHCTBA

2.1

[TpeoOpa3oBaHue BBIPAXKEHUH, COAECPIKALIMX JIOTaprU (MBI

2.2

[TpeoOpa3oBaHue BBIPAXKEHUM, COAEPIKAIINX CTEIICHH C PAl[MOHAJIbHBIM II0Ka3aTeleM

23

HpI/IMepLI TPUTOHOMCTPUUCCKHUX HCPABCHCTB

2.4

ITokasaTenpHBIE YPaBHCHUA U HCPABCHCTBA

2.5

.HOl"apI/I(I)MI/I‘{eCKI/IC YpaBHCHHA U HCPABCHCTBA

2.6

CucreMbl TMHEWMHBIX YpaBHEHUN. Pelenne npukiagHbixX 3a7a4 ¢ MOMOIIBIO CUCTEMBI
JIMHEWHBIX ypaBHEHUH

2.7

CucreMsl 1 COBOKYITHOCTH pallMOHAJIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.8

HpI/IMeHCHI/Ie ypaBHeHHﬁ, CUCTEM U HCPABCHCTB K PCHICHHUIO MATCMATHYCCKUX 3ada4
U 3a71a4 U3 pa3jIMIHbIX obnacreit HAyYKH U peaﬂBHOﬁ KHU3HHU

@yHKIMU U TpaduKu

3.1

Oynkuus. [lepuoanueckue ¢yHkuu. IIpomMexyTkM MOHOTOHHOCTH (DYHKLIUH.
MakcumyMbl U MHUHUMYMBI (yHKIH. HauGombiee M HauMEHbIIEe 3HAYEHUE
(GYHKIMN HAa TPOMEKYTKE

3.2

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu




33

[ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu

34 Hcnons3oBanue rpadukoB GyHKIUH AJs peIeHUs] YPaBHEHUH U THHEHHBIX CUCTEM
Ucnons3zoBanue rpadmkoB GyHKIUN 71T UCCIISTOBAHMS TIPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBhI€ BO3HUKAIOT NpPHU PELIEHUH 3a/Jad U3 APYTuX Y4eOHBIX NpPEIMETOB U
peanbHOM KU3HU
4 Hauana maTtemaTuyeckoro aHanusa
4.1 HenpepriBable GyHKIIMN. MeTo1 HHTEPBAIOB 7S PEIICHHs] HEPAaBEHCTB
4.2 [TpousBonHas Gpyukiuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI IPOU3BOTHON
43 [IpousBogubie 3neMeHTApHBIX (yHKIUNA. DOPMyIBI HAXO0XKACHUS TMPOU3BOIHOMN
' CYMMBI, IPOU3BEJICHHS U YACTHOTO (DYyHKITUI
[IpumeHneHne MPOU3BOTHON K HCCICIOBAaHWIO (YHKIUA HA MOHOTOHHOCTh |
4.4 sKcTpeMyMbl. HaxoskaeHne HauOOJIbIIET0 M HaUMEHbIEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
[TpymeHeHre TPOU3BOJHON I HAXOXACHNUS HAWITYUILEro PelieHusl B IPUKIIATHBIX
4.5 3ajayax, JUid OIpeAeNeHUs] CKOPOCTH IIpoliecca, 3aJaHHOro (opMysoN HiIu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia nepBooOpa3HBIX
47 WNHTerpan, ero reomeTpuueckuii U (U3MIECKUN CMBICI. Bruncienue nHTErpasa mo

dbopmyne Hetotona — JleliOHua




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIposepsiemble TPpeOOBaHUS K NIPEAMETHBIM pPe3yJbTAaTaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa3oBaTeJIbHOI MPOrpaMMbl CpeJHero o01ero
TpeOoBaHuUs o0pa3oBaHusi

Brnanenne MeTomamMu 0Ka3aTeNbCTB, AITOPUTMAMU pEIICHHS 3a/ad;
yMeHue (OpMyJIHpOBAaTH W ONEPHUPOBATH MOHATHAMH: ONpEICICHHE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, MpPU3HAK, JO0KA3aTeIbCTBO,
PaBHOCWIbHBIE (POPMYIMPOBKH; NPUMEHITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ ¥ TPOTHBOMOJIOXHOE YTBEP)KACHHUE, NMPHUBOAUTH NPUMEPH U
KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKILUU;
IPOBOANTH J0Ka3aTeIbHbIE PACCYKICHHS ITPH PEIICHUH 337134, OLICHUBATh
1 JOTMYECKYI0  TPaBWIBHOCTh  PACCYXIEHHH; yMEHHE OIepHpOBATH
MOHSATHAMHU: MHOXKECTBO, TTOJAMHOXXECTBO, OIEPAIlMd HAaJ MHOXXECTBAMH;
YMEHHE UCMOJb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar — Juis
OITMCAHUs PEATBbHBIX MPOIECCOB M SBJICHUH M MPU PEIICHHUU 3a]ad, B TOM
qHcie U3 IPYruX y4eOHBIX MPEIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, cBsA3HBIN Tpad, AepeBo, MUKI, Tpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh
U OINHUCHIBATH Tpadbl Pa3IMYHBIMH CIIOCOOAMU; UCIIONB30BaTh Tpadbl Mpu

PEIICHUHU 3aJa4

YMeHne omnepupoBaTh MOHATHUSMH: HATypaJIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTETEHb C MENbIM MOKa3aTeeM, KOPeHb HATYpallbHOW CTENEHH, CTETICHD C
palMoHAIBHBIM TTOKA3aTeJIeM, CTETNICHb C JCUCTBUTEIBHBIM IOKA3aTelIeM,
ngorapuM YuCIa, CHHYC, KOCHMHYC M TAaHTE€HC IPOU3BOJBHOIO YHUCIA,
OCTaTOK 110 MOJYJII0, PAIMOHAIBHOE YHCIIO, WPPAIMOHAIBLHOE YHCIIO,
MHOJKECTBAa HATypajbHBIX, IENbIX, PAIMOHANBHBIX, JEHCTBUTEIBHBIX
2 YHUCeN; yMEHUE UCTIOIh30BaTh MIPU3HAKH JEITMMOCTH, HAMMEHBITHI OOTIIHiA
JeNuTeNh W HauMeHblee oOlmee KpaTHOe, anroputMm EBkiauaa mpu
pelieHuu 3a7a4; 3HAKOMCTBO C PAa3IMYHBIMUA TO3WUIIMOHHBIMU CHCTEMaMH
CUMCIICHUS; YMEHUE BHITIOTHATH BRIUMCIICHUE 3HAUYEHUH 1 peoOpa3oBaHus
BBIpQXCHUI CO CTENEHSMU W Jorapudmamu, MnpeoOpa3oBaHus APOOHO-
palMoOHAJbHBIX  BBIPAKEHUW; yMEHHE  ONEpPUPOBATH  MOHATHUIMH:

IOCIC10BATCIIbHOCTD, apI/I(l)MeTI/I‘IeCKaSI nmporpeccusda, TreoMETpUICCKasi




nporpeccusi, OECKOHEYHO YOBIBAIOIIasi TEOMETPUYECKas MPOTPECCHs;
YMEHHUE 3a/aBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C [OMOUIBIO
PEKYpPPEHTHBIX (HOPMYJI; YMEHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO  4ucia, (QopMa  3amuCH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anreOpanyeckas); yMeThb
MPOU3BOJUTH apu(PMETHUECKHE JEUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOJIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUAMM:  MaTpuia 2x2 u  3%3, onpenenuTenb  MaTPHILHI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBarh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeJbHbIE, CTENEHHBIE, JOTapUPMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHs M HEPaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBaTh
MOHATHSIMHU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHME, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, DPABHOCHUIBHOCTH
YPABHEHUHN, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHHS,
HEPABCHCTBA M CHCTEMBl C IOMOLIBIO PAa3IMYHBIX NPUEMOB; pEIIATh
YPABHEHUs, HEPABEHCTBA M CHUCTEMBl C IApaMeTpOM; IPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul PELIECHUS MaTeMaTHYECKHX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTe HayKu U peanibHON )KU3HU

YMeHue omnepupoBaTh THOHATHSAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCTD (PYHKIIUHM, OTPAaHHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
(GYyHKIMH, SKCTpeMyM (QYHKLUUH, HauOOJbIIee W HAaUMEHbIIee 3HAUYCHUS
(yHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIIHS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAA (PYHKIMH, F€OMETPUYECKUN U
(bU3UYEeCKUd CMBICI TPOW3BOJHOM, TEPBOOOpa3Has, OINPeACIEHHBIN
WHTETpAN, YMEHHE HAaxXOMUTh ACUMNOTOTHI Tpaduka (QYHKIHH, YMEHUE
BBIUUCIIATH  MPOW3BOAHBIC CYMMBI, TPOWU3BEICHHS, YacTHOTO U
KOMITO3UIIMU (DyHKIUN, HAXOIUTh YPAaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMY; YMEHHE HaXOIUTh IPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIIONb30BaTh MPOU3BOIHYIO Ul UCCIEAOBaHHUA (DYHKIIHIA,
HaXOJWUTh HAWOONBIIME W HAWMEHBINNE 3HA4YCHUs (YHKIUH; CTPOHTH
rpaduKd MHOTOWJICHOB C HCIIOJIb30BAaHHEM armapaTa MaTeMaTH4ecKoro
aHalM3a; NPUMEHSTh TPOU3BOAHYIO JUIA HAXOXKICHHUS HAWITYYIIETO
pelieHusl B MPUKIAAHBIX, B TOM YHCJE COLMAIbHO-SKOHOMHUYECKUX U

(bU3MYEeCKUX 3a/1avax; HaXxOAUTh IUIOMAAN U 00BEMBI (UTYP C MTOMOIIBIO




HHTCrpaia;, MNpUuBOAWTL HNPUMEPbBI MATEMATUUYCCKOrO MOJACIIMPOBAHUA C

NOMOILBIO AU epeHInanbHbIX YpaBHEHU I

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QyHKIUH, oOpaTHast GyHKIHUSA,
KOMMO3UIUsST (PyHKIUH, NuHEHHAas (GYHKOWSA, KBaapaTudHas (QYHKIHSA,
pauMoHanbHast (QYHKLUSA, CTeNneHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIHH, TOKa3aTeNbHas M
norapupmuueckas (yHKIHMH; YMEHUE CTPOUTh TpapuKd H3YUYCHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpa3oBaHust  rpadukoB  GyHKIHUH,
UCIOJIb30BaTh TPaQUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnH 3a7ad W3 JAPYruX Y4eOHBIX HPEAMETOB W 3a/1a4 U3 peabHOU
KHU3HHM;, BbIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMUY;
WCTIOJIb30BaTh CBOWCTBA M TpapuKu (YHKUUH JUIS PEeIICHHUS ypaBHEHHIA,
HEpaBEHCTB M 3aJad ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 3aJa4d pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33a4d W3 OOJACTH YMPABJICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTaBJISATH BBIPAKECHMS, YpPaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbI TIO YCJIOBUIO 3aJlay, HMCCJIENIOBATh MOJYyYEHHOE pelIeHUuEe |
OLICHHMBATh TMPaBIONOJAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peajbHble CUTyallMd Ha $S3bIKE MAaTEMATHKH; COCTaBIIATh BBIPAXKCHMUS,
ypaBHEHHs, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE  MOJENIM C  HUCIOJIb30BAaHUEM  ammapata  anreOpsl,

HMHTEPIPETUPOBATH MOTYUYEHHBINH pe3yIbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbIllee U HAMMEHBIIIee 3HAYCHUs, pa3Max, TUCIEPCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nHpOpMaIKIo, MPEJCTaBICHHYI0 B TabJHIax, HAa AUarpammax, rpagukax,
OTPaKaIOIIYI0 CBOWCTBA pealbHBIX MPOIECCOB U SBJIEHUIL; MPEICTaBIATh
uHbOpMALMIO C TOMOUIbIO TabMuI] M JAMarpaMM; HCCIEJOBaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHUCJE C MPUMEHEHHEM TIpauuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)uyecku UccieoBaTh COBMECTHBIE

HaOJIIOJICHUS C TIOMOIIBIO TMarpaMM PacCeUBaHUS U JUHEHHOM perpeccuu

YMeHne omnepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4ailHOE

CO6BITI/IG, BEPOATHOCTDH CJ'Iy‘-I&ﬁHOFO CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUyecKuX METOJIOB; NPHUMEHSThH
(bopMyJBl CIOXKEHUS U YMHOXEHHUS BEpOSATHOCTEH, (GopMyiy MHOIHOMH
BEpOSITHOCTH, (opMyny bepHynnu, koMOuHatopHble GakThl U (HOpMYIIbL;
OLICHUBATh BEPOSITHOCTU peallbHbIX COOBITHI; YMEHHE OIepUpOBaTh
MOHATUSIMM:  CIy4ailHasi BEJIWYMHA, paCIpelle]ieHUe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUAAHUE, JUCIEPCHs U CTAHJAPTHOE OTKJIOHEHHE
CllydailHOM  BeNIMYUHBL, (YHKUMU paclpeieieHuss W IUIOTHOCTH
PaBHOMEPHOI0, [TOKA3aTeIbHOIO0 U HOPMAJIBHOTO PacHpeeICHUN; yMEHHE
HCII0JIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEAEICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBIIMX YHCEJ, METOJIbl BHIOOPOYHBIX
UCCIIEIOBAaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSBIEHUS 3aKOHA
OONBIIMX 4YHCET B TMPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUAX; yMEHHUE
ONEpUpPOBATh MOHATUSIMU: COYETAHUE, MEPECTAHOBKA, YHCJIO COYETAHUH,
YHUCIO  MEepecTaHoBOK; OumHOM  HpIOTOHa;  yMeHHWE  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS ISl PEIICHUS 3a]a4; OICHUBAThH
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH ITOITYUYEHHBIN pE3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsAMasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA yTIJIa, INIOCKUNA YTOJl, IBYTPaHHBINA
yToJ, TpEXTPaHHBIA YToJl, CKPEIIUBAIOIINECS TPsIMbIE, MapauIeIbHOCTh U
NEePIEHAUKYISIPHOCTh MPSAMBIX U IIOCKOCTEHM, Yrojd MEXAy HIpsIMBbIMH,
Yroia MEXAy TMpsSMONM U IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSHUE MEXAY HpPsIMbIMH,
paccTosiHue MEXJy IUIOCKOCTSMU; YMEHHE HCIOJIb30BAaTh MPHU PEIICHUU
3a/a4 M3yuyeHHbIe (PAKThl U TEOPEMbl IIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIETO MHpPA; CTPOUTh MaTEMaTHYCCKHE
MOJEJIM C IOMOIIBKD TE€OMETPUYECKHUX TMOHIATHI M BEJIMYMH, pEIIaTh

CBA3aHHLIC C HUMU MPAKTHYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUAMHU: IUIOIAAbL (GUIyphl, 00BEM QUrypHI,
MHOTOTPAaHHHK, MPAaBWIBHBI MHOTOTPAaHHHMK, CEYCHHE MHOTOTPAHHHKA,
Ky0, napamjenenunen, npusMa, OUpamuaa, QGurypa U MOBEPXHOCTH
BpalleHUs, IWIMHAP, KOHyc, map, cdepa, mromans chepsl, MIOMAab
MOBEPXHOCTU MNHUPAMUbI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
IPSMOYTOJIBHOTO MMapajUieienunea, HNHUPaMUAIbI, PU3MBI, WIMHAPA,
KOHYyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHs] KOHyca U IMIMHIPA,

nmapaiji€JbHbICE OCH HWJIWM OCHOBAHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTD,




Kacawomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUIYpBl M MOBEPXHOCTHU
BpAIlEHUsI, UX CEUYEHHUsI, B TOM YHUCIIE C IIOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
(dhopMynupoBaTh ONpEENICHUsI U3y4YaeMbIX (UTYp, BBIIBUTaTh FUIIOTE3bI O
CBOWCTBaX M IpH3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
omnpoBepraTb HX; YMEHHE NPOBOJUTH KJIacCUPUKauuioo (GuUryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJHATh HEOOXOJUMbIE JIOTOJHUTENIbHBIE

MOCTPOEHUS
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YMeHHe  onepupoBaTh HMOHATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuiebHbId TEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHue Moa00Ms, TOMO00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIe W MOMO0HBIC (UTYphl, B TOM 4YHCIIC B HPHUPOIE,
HCKYCCTBE, apXUTEKTYPE; MCIOJIb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
pELICHNU 3a[ad; HaXOJWUTh TCOMETPUYECKUE BEIMUYHHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) TIPU PEUICHUU 3ajad U3 JAPYTHX YYCOHBIX MPEJIMETOB U
U3 PeaNTbHOW JKU3HH; YMCHHUE BBIYHCIIATH TEOMETPHUUECKHE BEITUYHMHBI
(mHa, yroiy, mIOMmAnb, O0BEM, IUIONIA[h MOBEPXHOCTH), HCHOIB3YS
U3y4YeHHbIE (OPMYJIBI M METOJbI, B TOM YHCJE: IUIOMAIb MOBEPXHOCTH
MUpaMUbI, PU3MBI, KOHYyCa, MWIMHIPA, IUIOMAab cdepbl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapajuie/ienuiea, MUPaMHIbl, TPU3MbI, HIHHIPA,

KOHYCa, I1apa; yMEHHE HAXOIUTh OTHOIIEHHE 00bEMOB IOAOOHBIX puUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHUCTEMa KOOpAMHAT,
BEKTOpP, KOOpPAMHATBI TOYKH, KOOPIHMHATHI BEKTOpAa, CymMMa BEKTOPOB,
MIPOU3BEJCHNE BEKTOpa Ha YMHCIO, pa3joKEeHHEe BEKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE NPOU3BEIAECHHUE, YIOJd MEXAY
BEKTOPAaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ

JUIS peIlieHus] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX Y4eOHBIX MPEIMETOB
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YMeHne BeIOMpaTh MOAXOMAIIANA METOJT IJIsl PEIIeHUs 3a]]a49H; TOHUMaHNe
3HAYUMOCTH MATEMATHKU B M3yYEHHWH NPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHHI; YMEHHWE pacrno3HaBaTh IPOSBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOIUTH NPUMEPHI MATEMATUUECKUX

OTKPBITUHA POCCUMCKON M MUPOBOM MaT€MaTHYECKOW HAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypasbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
12 Pammonaneupie  ymcima. OOBIKHOBEHHBIE U JACCATUYHBIC JpOOH, TPOIEHTHI,
. 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalbHOHW cTerneHu. JelcTBUS ¢ apupMeTHIeCKUMU
. KOPHSIMM HaTypajbHON CTENIEHU
1.4 Crenens ¢ 1enpiM nokasareneM. CTeNeHb ¢ pallMOHaNIbHBIM NoKa3aTesieM. CBOMCTBa
. CTEIICHU
L5 CuHyCc, KOCMHYC M TaHI€HC 4MCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapugm umcna. JlecsTuuHble U HATypallbHbIE JOrapu(Mbl
HeiicTBuTtenpHble  uyucia. ApudpMeTHdyecKHe onepauud C  JIeHCTBUTENbHBIMU
1.7 yrciaamu. [IpuOarkéHHble BEIYUCIIECHNS, IPaBUIa OKPYIJICHHS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BBIYMCIECHUM
1.8 [TpeoOpa3oBaHue BbIpaX)eHHM
1.9 KommuiekcHeie uncna
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 Lensle u 1poOHO-paliMOHAIbHBIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHble U JOrapuPMUUECKUE YPABHEHUS
2.5 Llenble u 1pOOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOorapuhMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuieckre HepaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuia cuctembl JIMHEHHBIX ypaBHEeHUH. OnpeaennTesnb MaTpUILIbl
3 QOyHKIUHN U TpapUKU




OyHKIMs, cnocoObl 3ananus QyHkuuu. ['padux (ynkuuu. B3zaumuo oOparHble

> ¢ynkuuu. YétHsie n Heu€THbIe QyHKIMU. [leproanueckue GyHKIIHI
OOnactp ompeneneHuss M MHOXKECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcumyMbl 1 MHUHUMYMBI QyHKUuu. HaunGomnbiiee M HauMeHblee 3HAYCHHE
(YHKLIMU HAa IPOMEXKYTKE
313 CrenenHass (QyHKUMS C HaTypaJbHbIM M LeJbIM IokaszaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS 7-0i CTENEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQUKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U IrpaduKu
16 Touku paspeiBa. AcuMnTorsl rpadukoB (yHkumii. CBoiicTBa  (QyHKUHH,
. HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CLIOCOOBI 33aHUSI TOCJIEIOBATEIBHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTtuieckoro aHaiamusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 21eMEHTAPHBIX (YHKIMNA
[IpumeHeHnne mnpPoOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauboJblIero ¥ HaMMEHBIIEro 3HaueHus: (QyHKIHMU Ha
OTpe3Ke
43 [TepBoobpaznas. UuTerpan
5 MHOXecCTBa U JIOTUKa
5.1 MHoOXecTBO, orepaiuu HajJ MHOKecTBamu. J{luarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 KomOunartopuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsimMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaILEHUS
7.5 Koopannatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremaruka: anredpa v Hauajia MaTeMaTUYECKOT0 aHaIN3a, FEOMETPHSI.
Anrebpa v Havalla MaTemMaTuyeckoro ananusa, 10-11 kimaccsl/ Anumos 11.A.,

Konsarun F0.M., TkaueBa M.B. u ap., AkuinonepHoe o61iectBo «M31aTenscTBo

«HpOCBCHIeHI/IC»

METOAUYECKUE MATEPUAJIbI VIS YYUTEJIA
Anrebpa n Havajga MaTeMaTU4YEeCKOro aHanu3a. Meronuyeckue peKOMeHIaluu K

yueOHuky. 10-11 k. H.E. ®enoposa, M.B. TkaueBa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

1. www.ege.moipkro.ru

2. www.fipi.ru

3. Www.mioo.ru

4. www.lseptember.ru

5. www.math.ru

6. MunucrepctBo obpazoBanus PO:
http://www.informika.ru/;
http://www.ed.gov.ru/;
http://www.edu.ru/

7. TectupoBanue online: 5 - 11 kmaccsr: http://www.kokch.kts.ru/cdo/



8. I[lenarorunueckast MmacTepckasi, ypoku B MIHTepHET 1 MHOTO€ Ipyroe:

http://teacher.fio.ru/






