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MOSCHUTEJIbHAS 3AIIUCKA

Pabouas mporpamma ydeOHOTO Kypca «Anredpa M Hayajlia MaTEMaTHYECKOro aHajiu3a» 0a30BOTO
ypoBHs asi oOyqaromuxcs 10 —11 kiaccoB pazpaborana Ha ocHoBe DeepaibHOTO TOCYAAPCTBEHHOTO
00pa30BaTEeNILHOTO CTaHJApTa CPEAHEro OOIero oO0pa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, TPEABABIIEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHUIO, M TPAAUIUA POCCHUICKOTO
oOpa3oBanusi. Peanmzamusi mporpamMmbl  0OECIICUMBAET OBJIAJICHHE KIFOYEBBIMH KOMIICTECHITUSIMH,
COCTaBAIOIIMMHA  OCHOBY  IJIA caMOpa3BUTUA W  HCIPEPBIBHOI'O O6pa3OBaHI/I$[, ICJIIOCTHOCTH
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O M ITO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTH 06yqa}0m1/1xca.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauanma MaTeMaTHYEeCKOTO aHalW3a» SBISETCA OJHUM W3 Haubojiee 3HAUYUMBIX B
MIpOrpaMMe CTapIiiel HIKOJIbI, MOCKOJIbKY, ¢ OJHOM CTOPOHBI, OH 00ECIEeYMBACT MHCTPYMEHTAIbHYIO
0a3y JuIsi U3y4eHHUsI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroi CTOPOHBI, GOPMHUPYET JTOTUUECKOE
n a6CTpaKTHO€ MBIINIJICHUE YyJallUuXCda Ha YPOBHC, HCO6XOZ[I/IMOM JJi1 OCBOCHHMS KYpCOB I/IH(i)OpMaTI/IKI/I,
OOLIECTBO3HAHMS, HMCTOPHM, CJIOBECHOCTH. B pamMkax JIaHHOro Kypca Yyualluecss OBJIaJeBarOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HaykKu, KoTopas (OpMylupyeT CBOM JOCTHUXKEHHS B
MaTreMaThudeckou gopme.

Kypc anrebpbl u Hauan mMaTeMaTH4eCKOrO aHalIM3a 3aKJIaJbIBA€T OCHOBY JJIS YCIHEIIHOTO OBJIAJCHUS
3aKOHaMHu (1)I/ISI/IKI/I, XHUMMHH, 6I/IO.]'IOI‘I/II/I, IIOHUMAaHHUsI OCHOBHBIX TGH)IGHHI/If/i 3KOHOMUKHU U O6H1€CTB€HHOI>1
KHU3HH, TO3BOJIACT OPHUCHTHUPOBATHCA B COBPEMCHHBLIX I_[I/I(prBI)IX N KOMIIBIOTCPHBIX TEXHOJIOTHAX,
YBEPEHHO HCIIOJIE30BATh UX B HOBCG}IHGBHOﬁ KU3HU. B TOXE BpEMs OBJIAJICHUC a6CTpaKTHI)IMI/I u
JIOTUYECKH  CTPOTMMHM  MaTeMaTUYeCKUMHU  KOHCTPYKIHUSIMH  pa3BUBAaeT yMEHHE  HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb  YTBEP)KICHHS, HCIIOJIb30BaTh OO0OOIIeHHE U
KOHKpeTH3allnio, abCcTparupoBaHue U aHaJoTHI0, GOPMUPYET KPeaTUBHOE M KPUTUYECKOE MblILieHe. B
X0JIe M3yueHus anreOpbl U Hadajl MaTeMaTHYeCKOro aHaju3a B CTaplliel LIKOJIE ydalluecs MOoJydaroT
HOBBIM OTBIT PEIICHUS MPUKIATHBIX 33/1a4, CAMOCTOATEIBHOIO TIOCTPOCHUSI MaTEMAaTUYECKUX MOIee
peabHbIX CHUTyalluii W MHTEPHpPETAld T[OJyYEHHBIX pELICHUH, 3HaKOMSTCS C MpUMepamMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEM B MpUpOAe, HAayKe U B HCKYCCTBE, C BBLIAIOIIUMUCS
MaTeMaTUYEeCKUMH OTKPBITUSIMU M UX aBTOpPaMH.

Kypc oOnanaer 3HauMTENbHBIM BOCHUTATENIbHBIM MOTEHIIMAJIOM, KOTOPBIM peanu3yercs Kak udepes
yueOHBI MaTepuaj, CHOCOOCTBYIOMIMI (OPMHPOBAHHIO HAYYHOTO MHPOBO33PEHUS, TaK U UEpe3
cnenupuky  yd4eOHON  JedaTenbHOCTH,  TpeOyrolel  CaMOCTOSTENIbHOCTH,  aKKypaTHOCTH,
MPOJIOJKUTENFHOM KOHIIEHTPALMY BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYCHHBIN Pe3yibTar.

B ocHoBe MeToauku oOy4deHus anredpe U HauaiaaM MaTeMaTUYeCKOTO aHAIN3a JIEKUT JesITeIbHOCTHBIN
MPUHIIUI 00yYeHUsI.

Crpykrypa Kypca «Anrebpa © Hadajga MaTeMaTHYECKOTO aHAIM3a» BKJIIOYAET CIEAYIOIINe
CoJIepKaTeIbHO-METOIMUECKHe JIMHUU: «Yucna u BeucieHus», «OyHkiuu u rpadukm», «YpaBHEHUs
U HepaBeHCTBa», «Hauama marematmyeckoro aHanusa», «MHOXKecTBa M Joruka». Bce OCHOBHBIE
COJIepKaTeNbHO-METOIUUECKUE JHHUHM HM3Y4alOTCs Ha TMPOTSHKEHHH JBYX JIeT OOydeHHs B CTapIIe
LIKOJIE, €CTECTBEHHO JOMOJIHSS APYr Apyra U MOCTENEHHO HACBIIAsCh HOBBIMU TEMaMHU U pa3zieiiaMH.
JlaHHBINH KypC SIBISIETCS WHTETPAaTHUBHBIM, TMOCKOJIBKY OOBEAMHSET B cebe colep)KaHue HECKOIbKUX
MaTeMaTHYeCKUX AUCIUILTUH: anredpa, TPUrOHOMETPHUS, MaTeMaTHYECKHIl aHAlI3, TEOPUs MHOXKECTB U
ap. ITo mepe Toro kak ydaiuecs: OBIaeBalOT Bc€ OoJiee MMPOKUM MATEMATUYECKUM aflapaTtoM, Y HUX
MOCJIeIOBATETFHO (HOPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH MATEMaTHUYECKYI MOJEThb
pealbHOM CHTyalluH, TPUMEHSITh 3HAHMS, TIOJNy4eHHBIE B Kypce «Anredpa U Havajla MaTeMaTU4ecKOTO
aHalM3a», IJs PelIeHHs CaMOCTOSTENThbHO c(OpMyIHpOBaHHONW MaTeMaTHYECKOW 3aJadyu, a 3areM
HWHTEPIPETUPOBATH MOJTYYEHHBIN pe3ybTarT.



CogepxarenbHO-MeTOAMUYECKass TUHUSA «YMcla ¥ BBIUMCICHHS» 3aBepliacT (pOpPMHUPOBAHUE HABBIKOB
MCTIOJIb30BAHUS JICHCTBUTEIFHBIX YMCEll, KOTOpPOE ObUIO HAYaTO B OCHOBHOM mIkosie. B crapieii mkose
0co00€ BHUMAHHE yIelseTcs (OPMUPOBAHUIO MPOYHBIX BBIUMCIUTEIBHBIX HABBHIKOB, BKIIOYAIONIUX B
ceOs HCIONB30BaHUE pPa3MYHBIX (OPM 3aMHMCH JCHCTBUTEIBHOTO YHCIIA, yYMEHUE PAIHOHAILHO
BBITIOJIHATH JIEUCTBUSL C HUMH, JENaTh MPUKHUJIKY, OLICHUBATH pe3yiabTaT. OOydaroniuecs MOJIy4aroT
HABBIKA TMPHUOMMKEHHBIX BBIYUCIICHUH, BBIMOJHEHUS JEHCTBUHA C 4YHCIIaMH, 3aldCaHHBIMH B
CTaHJIApPTHOU (hopMe, HCIIOTH30BAHMS MATEMATUIECKIX KOHCTAHT, OIICHUBAHUS YUCJIOBBIX BBIPKCHHA.
Jlunusa «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCsl Ha MPOTSHKEHUH BCETO OOYYEeHHS B CTapIIeH IIKOJIE,
MOCKOJIbKY B KaXJOM paszJiele MpOoTrpaMMbl MPEAyCMOTPEHO pEeIIeHHE COOTBETCTBYIOUIMX 3ajad.
OOyuaromuecss  OBJIQJICBAIOT  PA3UYHBIMM ~ METOJAMH  PEHIEHUsS  LENbIX, paIlMOHAIBHBIX,
UPPAIMOHANILHBIX, IMOKA3aTeNbHBIX, JIOTapU(PMHUECKUX U  TPUTOHOMETPUYCCKUX  ypaBHEHUH,
HEpPaBEHCTB W WX cucteM. [lodydeHHbIE yMEHHS HCIOJIB3YIOTCS TMPU HCCICIOBAaHUM (QYHKIIUN C
MMOMOIIIBIO TIPOU3BOAHON, PEIICHWM TPUKIATHBIX 3a7ad M 3a7ad Ha HaXO0XKJICHHE HaWOOJBIINX H
HaUMEHBIIMX 3HaYeHW ¢QyHKIWMU. JlaHHas cojepkareinbHas JIMHUS BKIIOYAaeT B Ce0s Takke
(dhopMupoBaHNE YMEHUM BBIMOJIHATH Pacd€Thl 10 (popMysiaM, MpeoOpa3oBaHUs IEIBIX, PAIIMOHATIBHBIX,
HUPPAMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHH, a TaK)Ke BBIPAKEHHUH, COIEpKAIINX CTENEHU U
norapudmel. braronaps uzydeHuro anreOpandeckoro Marepuajia MPOUCXOIUT JaJbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO W aOCTPAKTHOTO MBINUICHUS YyJalmuxcs, (OPMUPYIOTCS HaBBIKH JCTYKTHUBHBIX
paccyJieHuid, paboThl ¢ CHMBOJIBHBIMU (POPMaMH, TIPEACTABJICHHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN
B BHUJIE PaBEHCTB M HEpaBEHCTB. Anrebpa mpesraraeT 3(QQPeKTHBHBIE WHCTPYMEHTHI JUIS PEIICHUS
MPAaKTUYECKUX M €CTeCTBEHHO-HAYYHBIX 3a/1ad, HArJSJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

CogepxarenpHo-MeToanuecKass JUHUS «DPyHKIMM U TpaduKu» TECHO TMEperuieTaeTcsi ¢ APYruMHu
JUHUSMU Kypca, TOCKOJbKY B KaKOM-TO CMbICIIE 3aaéT MOCJIEeI0BATEIbHOCTh M3YyYEHHs] MaTepuaa.
N3yuenne cTeneHHOM, MOKa3aTENIbHOM, JIOTApU(PMUYECKON M TPUTOHOMETPHUYECKUX (YHKIHUHA, HX
CBOMCTB U rpaMKOB, UCIOJIb30BaHUE GYHKUIUN AJISl pelieHus 3a/1a4 U3 JPYTrux y4eOHbIX NMPEAMETOB U
peaIbHOM KU3HU TECHO CBSI3aHO KaK C MaTeMAaTUYECKHMM aHAIM30M, TaK M C PELICHHEM ypaBHEHHH U
HepaBeHCTB. [Ipu 3ToM Gosbliioe BHUMaHKE yAeaseTcss (OpMUPOBAHUIO YMEHHUS BhIpakaTh popMyIamMu
3aBUCHUMOCTH MEXJAY Pa3IWYHbIMU BEITUYMHAMH, HCCIENIO0BATh IMOJIydeHHbIE (PYHKIHMHU, CTPOUTH UX
rpaduku. Martepuan 3TOH cojepaTelbHON JMHUM HalleJieH Ha pa3BUTHE YMEHUN U HaBBIKOB,
MO3BOJISIFOIIMX BBIPAXKATh 3aBHCHUMOCTH MEXIY BEJIMYMHAMHU B Pa3IMYHON (opMme: aHaTUTHUECKOMH,
rpaduueckoil u crnoBecHoi. Ero m3yueHue crnocoOCTBYeT Pa3BUTHUIO aJTOPUTMUYECKOTO MBILIUICHUS,
CIOCOOHOCTH K 000OIIECHUIO U KOHKPETU3AIUH, UCIIOJIb30BAHHUIO aHAJIOTHil.

CopepxarenpHast nuHus «Hauyana mareMaTHyeckoro aHallM3a» IMO3BOJISIET CYIIECTBEHHO PAaCIIUPHUTH
Kpyr Kak MaTeMaTU4YeCKUX, TaK M MPHUKIAJHBIX 3a/ad, JOCTYIMHBIX OOydarommumcs, y KOTOPBIX
MOSIBJISIETCST BO3MOXHOCTh MCCIIEOBATh U CTPOUTH Tpaduku (QYHKIHMM, ONpeneisiTh uX HauOoJbIINe U
HAaUMEHBIIINE 3HAYCHUS], BEIUUCIATH MJIoaan GUryp u o0bEMBbI Tell, HAXOIUTh CKOPOCTH U YCKOPEHHS
npoueccoB. JlanHas conaepikarenbHas JMHUS OTKPBHIBAET HOBBIE BO3MOXKHOCTH MOCTPOEHUS
MaTeMaTHYeCKUX MOJIeNIeH pealbHbIX CUTYAIlMi, HaX0K/ICHUS HAWIY4IIero PEelIeHUs B MIPUKIAIHBIX, B
TOM YHUCJE COLMATIbHO-DPKOHOMUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMU MAaTe€MaTUYECKOIO aHAM3a
CIOCOOCTBYET Ppa3BUTHIO a0OCTPAKTHOTO, (OPMAIBHO-JIOTMUYECKOTO U KPEATUBHOTO MBIIUICHUS,
(GOpMHUPOBAHHIO YMEHHH pacrlo3HaBaTh MPOSIBICHUS 3aKOHOB MAaTeMaTUKU B Hayke, TEXHUKE U
uckyccrBe. OOyyaronuecss y3HAIOT O BBIAIONIMXCS PE3yNbTaTax, MOJIYYEHHBIX B XOJE Pa3BUTHS
MAaTE€MAaTHKU KaK HAyKH, U UX aBTOpax.

ConepxarenpHO-MeTOAMUECKast TUHUS «MHOKeCTBa U JIOTMKa» B OCHOBHOM IIOCBSIIIEHA 3JE€MEHTaM
TEOPUU MHOXECTB. TeOpeTHKO-MHOXKECTBEHHbIE MPEJICTABICHUS MPOHU3BIBAIOT BECh KYpPC HIKOIBHOM
MaTeMaTHUKd W TpeiaraloT HauOoliee YHUBEPCANbHBIM S3bIK, OOBEAUHSAIONIUNA BCE pa3elbl
MaTeMaTHUKU U €€ NPUIOKEHUH, OHU CBSI3bIBAIOT pa3Hble MAaTeMaTHUYECKUE AUCLUMILUIMHBI B €IUHOE



nenoe. [loaToMy BakKHO JaTh BO3MOXHOCTbH IIKOJIBHUKY MOHHMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTUKU U MCII0JIb30BaTh €r0 JUIs BHIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa W Hayama MaTeMaTH4YeCKOTO aHajiM3a» MPHCYTCTBYIOT TaKK€ OCHOBBI
MaTeMaTH4YEeCKOTO MOJCIHPOBAHMS, KOTOPbIE MPU3BaHbl C(OPMHUPOBATH HABBIKH MOCTPOSHHS MOJEIEH
peaJIbHBIX CUTYALUH, UCCIIEI0OBAHUS ATUX MOJIEJIEN C MOMOILBIO anmapara aareOpbl 1 MaTEMaTHUYECKOT O
aHaJlu3a M UHTEPIPETAlMM IOJIYYEHHBIX pe3yJlbTaToB. Takue 3ajaHMsl BIUIETEHbl B KaXKIbld W3
paszesioB IMpOrpaMMbl, IOCKOJbKY BECh MarepHal Kypca IIMPOKO HCHOJB3YEeTCA JUISl pPELICHUs
NpUKIAAHBIX 3amad. [lpum  pemeHMM peanbHbIX MPAKTUYECKMX 3a4ad  ydalluecs pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHNE HAXOUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOJIb30BaTh aHAJIOTHIO,
0000mmaTe W KOHKPETU3UPOBATH MpobOieMy. JlesTensHOCTh Mo (OPMHPOBAHUIO HABBIKOB PEIICHUS
MPUKIAIHBIX 3a/Jad OpraHu3yeTrcs B IpOLEcCe H3Y4eHUs BceX TeM Kypca «AnreOpa u Hauana
MaTeMaTHYECKOrO aHAIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM I1JTIAHE

B y4eOHOM TulaHe Ha W3ydeHHE Kypca anreOpbl M Hadal MaTeMaTHYeCKOro aHajn3a Ha 0a30BOM
ypoBHe oTBouTCs 3 "aca B Henento B 10 kimacce u 3 vaca B Henento B 11 kimacce. Beero 204 vaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Ymucna v BbIYUCICHUS

Pammonanbupie uncna. OOBIKHOBEHHbIE W JECATHYHBIE APOOH, TPOLEHTH, OCCKOHEYHBIC
nepuoAnYeckue  aApoobu. ApudMeTruueckwe Onepanudd ¢ PalMOHAIBHBIMH  YHUCIIAMU,
npeoOpa3oBaHusl YHCIOBBIX BbIpaxkeHUd. [Ipumenenue apoOeii M TPOIEHTOB sl PEHICHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIEH 3HAHUM U PEalbHOM KU3HU.

JleiictButenpHbple uucna. PanuoHanbHble M HMppalMOHaNbHbE 4YHchaa. ApudMeTrudyecKkue
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnuxéHHble BHIYMCICHUS, PAaBUla OKPYIJICHMUS,
MPUKUIKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ menbiM mnokazateneMm. CraHmapTHas ¢opMa 3amucu JACHCTBUTEIHHOTO YHCIA.
Hcnonb3oBanue mnoaxonsmiel ¢opmbl 3amMcd  JEHCTBUTENBHBIX YHCEN I pelleHus
MPaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KOopeHb HaTypajibHOU crenenu. JlelcTBus ¢ apupMETHUYECKUMH KOPHSIMU
HAaTypaJbHOMN CTEIICHHU.

CHuHYC, KOCHMHYC W TaHI€HC YHMCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHHUsI M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUYECKUX  BbIpakeHHH. (OCHOBHBIE TPUTOHOMETPHUYECCKHUE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCcTBa. MeTo1 HHTEPBAJOB.
Pemenue nenbix u 1poOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne uppanvoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Peurenne TpuroHoMeTpUYECKUX YPABHEHU.

[IpuMeHeHne ypaBHEHMII M HEpPABEHCTB K PEIICHHI0 MAaTeMaTHMYeCKUX 3aJad W 3ajad u3
Pa3IMYHbIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

DyHKUUM U TPaPUKH

OyHKIws, crocoObl 3ananus Gynkuun. ['paduk Gyakumun. Bzanmuo oOpatHbie GyHKITUN.
Ob6nacTh ompenelneHuss U MHOXeCTBO 3HaueHuWd QyHkuuu. Hymu ¢ynxuuu. IIpomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas QyHKIUS ¢ HATYpaJbHBIM U LIEJbIM MoKaszareneMm. E€ cBoiicTBa u rpaduk. CBoiicTBa
1 rpaduK KOpHS N-0¥ CTENeHHU.

Tpuronomerpuyeckasi OKpyKHOCTb, OMpPEEICHUE TPUTOHOMETPUYECKUX (DYHKIUH YUCIOBOTO
apryMeHTa.

Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TPaPUKH.

Havajna maTeMaTH4ecKOro aHaJm3a

ITocnenoBarensHOCTH, CHocoObl 3aJaHus MOCJIEA0BATEIBHOCTEN. MoHoTOHHBIE
IIOCJIEOBATEIBLHOCTH.

Apugmernueckas U reomMeTpuueckas mporpeccur. beckoHeuHo yObIBaromias reoMeTpuyecKas
nporpeccuss. Cymma OeckoHEYHO YyObIBaromied reoMmerpuueckoi mnporpeccun. dopmyna
CJIOXHBIX MPOIIEHTOB. M Croap30BaHNE IPOTPECCUH ISl PELLIEHUS PEATIbHBIX 3a7a4 IPUKIAIHOTO
Xapakrepa.

[TpousBoanas ¢pyHkuu. ['eomerprueckuii 1 GpU3NUECKUN CMBICI IPOU3BOTHOM.



[IpousBoaHbIe »rMeMEHTApHBIX (QYHKIUH. DOpMynasl HAXOXACHUS TMPOU3BOJAHON CYMMBI,
MIPOU3BEJICHUS M YACTHOTO (DYHKIIMH.

[IpumeHeHre TPOM3BOJHON K HCCIEAOBAHUIO (DYHKIMHA HAa MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxosxnenne HanOOJIbIIEro M HAMMEHBIIETO 3HAYeHUs (YHKIUU Ha OTPE3KE.

[IpuMeHeHre MpOM3BOJHON AU HAXOKACHUSA HAWIYYIIErO PEIICHHs B IPUKIAJAHBIX 3a7adax,
IUIS1 OIIPEZIENIEHHsI CKOPOCTH IIpoLiecca, 3aJaHHOrO (OPMYIION MU rpadHKOM.

MHo:xecTBa U JIOTHKA

MuoxecTBO, omepanuu Hajg MHOXKecTBamu. Jlmarpammbl Oinepa—Benna. I[lpumenenue
TEOPETUKO-MHOXECTBEHHOTO aIapara Jyisi ONMHUCAHUS PEaJbHBIX MPOUECCOB U SIBJICHUM, MpHU
pelIeHny 3a1a4 U3 IPYruX yueOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CiaeCTBUE, J0Ka3aTEIbCTBO.

11 KJIACC

Yucaa v BbIYMCICHUS

HarypaneHbie u nensie uncina. [Ipu3Haky AeTMMOCTH LHENBIX YHCEIT.

CreneHb ¢ paliMoHaIbHBIM MOKa3aresieM. CBOMCTBA CTETEHH.

Jlorapudm yucna. JlecaTuyHble 1 HaTypalbHbIE JIOTAPUPMBI.

YpaBHeHHUsI M HEPABEHCTBA

[IpeoGpa3oBanue BhIpaKEHUH, COIEpPKALIUX JOTrapru(MBbI.

[IpeoOpa3oBanHue BEIpaKEHUH, COAEPIKALINX CTENEHH C pallMOHAIbHBIM MOKa3aTelIeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucrteMbl TUHEMHBIX YpaBHEHUM. Pernienre npukiaaHbiX 3a7a4 ¢ MOMOIIBI CUCTEMBI TUHEUHBIX
YpaBHEHUU.

Cucremsbl U COBOKYITHOCTH PallMOHAJIBbHBIX YPABHEHUIN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PELICHUIO MaTEMATUYECKUX 3a7a4 U 3a/1a4 U3
Pa3IMYHbIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

DyHKUUM U TPAaPUKH

Oynkuus. [lepuoanueckue ¢yHknuu. [IpoMexyTku MOHOTOHHOCTH (YHKIHUU. MakCUMyMbl U
MUHUMYMBI (yHKIMH. Hanbompiiee n HanMeHbllee 3Ha4eHne (PyHKIIUY Ha TPOMEKYTKE.
[TokazarenbHas u norapudmuueckas GyHKIUU, KX CBOMCTBA U TpadUKHU.

Hcnonb3oBanue rpadukoB GpyHKIUI A7 pelieHUs] YpaBHEHUM U TMHEHHBIX CUCTEM.
Hcnonb3oBanue rpagukoB GyHKIMMA A7 UCCIEIOBAHMS MPOIECCOB U 3aBUCUMOCTEH, KOTOpHIE
BO3ZHUKAIOT MPHU PEUICHUH 33/1a4 U3 APYrUX YUeOHBIX MPEIMETOB U PEATbHOM KU3HU.

Havajna maTeMaTH4ecKOro aHaJm3a

HenpepsiBHble QyHKIIMH. METO ] HHTEPBAJIOB /sl peLlIEHHs] HEPABEHCTB.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.

WuTerpan, ero reomMmeTpudeckuil U Gusudeckuil cmbici. Beruucienue uHTerpana mno gopmysne
Herorona—JleitOnumna.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenue ydeOHOTO npeamera «MaTeMaThka» JIOJDKHO 00eclieunBarh JOCTHKCHUE HA YPOBHE
cpenHero oOmiero oOpa3oBaHUS CICAYIOMIMX JTUYHOCTHBIX, METAlPEIMETHBIX M TMPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE pe3yabTaThl OCBOCHHUS IPOTpaMMBI  ydeOHOro mpemmera «MaremaTukay
XapaKTepU3YIOTCS:

I'paxxranckoe BOCIIUTaHHE:

c(hOpPMUPOBAHHOCTHIO TPAKIAHCKOU MO3UITUN 00YJAIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YIeHa  POCCHUHCKOTO  OOIIEeCTBa,  MPEJICTAaBIEHWEM O  MAaTeMaTHYeCKMX  OCHOBax
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TPakKIAHCKOTO OOIIECTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

[TarpuoTHyeckoe BocHUTaHUE:

c(OPMUPOBAHHOCTHIO POCCUMCKON TI'pa’KJAHCKOW HIEHTUYHOCTH, YBaXKEHHUS K MPOUUIOMY H
HACTOSIIEMY POCCUICKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K JOCTUKEHUSIM POCCUHUCKUX
MaTE€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAaHUIO ATUX TOCTHKEHUH B
IpYTuX HayKaX, TEXHOJOTHIX, chepax SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHHEM JYXOBHBIX LIEHHOCTEH pOCCHIICKOro Hapoja; chOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUsS, ITUYECKOTO IMOBEJCHHMS, CBSI3aHHOIO C IMPAKTHYECKUM MPHUMEHEHUEM JOCTHUKEHUHN
HAayKd U JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B MOCTPOEHUE YCTOWYMBOIO
Oymy1miero.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIOYAsl ICTETUKY MAaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJ1a4, PEUICHUH, pacCyXICHHI; BOCIPUUMYUBOCTbIO K MAaTEMaTHYECKUM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHSI MIPUMEHITh MaTeMAaTUYECKUE 3HAHMSI B MHTEpEcax 3J0pPOBOTO U
Oe3omacHoro oOpas3a KH3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/0POBBIO (30pPOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITUN U OTIIbIXA, PEeTyNsApHas (U3NUecKas aKTUBHOCTD);
¢buznueckoro COBEPILIEHCTBOBAHMS, npu 3aHATHUAX CHOPTHUBHO-03/I0POBUTEIILHON
JEeSATENbHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYZY, OCO3HAHUEM IIEHHOCTH TPYIOJIO0MS; HHTEPECOM K Pa3iuyHbIM chepam
npodecCHuoHaANBHOM ESTENBHOCTH, CBI3aHHBIM C MaTEMATHKON U €€ MPHIOKEHUSIMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIA BBIOOp OyAymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TPOTSHKEHWH BCEW JKWM3HU; TOTOBHOCTHIO K AaKTHBHOMY YYacTHIO B
PELIEHUH NIPAaKTUYECKUX 3a/1a4 MATEMAaTUYECKON HAIIPABIEHHOCTH.

DKOJIOTHYECKOE BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO ~ OKOJOTHMYECKOW  KYNbTYphl, TMOHHMMAaHUEM BIUSHUS  COIMATBHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpeabl, OCO3HAHUEM



r00aIbHOTO  XapakTepa  OSKOJIOTMYECKHMX  MpoOJieM; OpHEeHTalueid Ha  [pUMEHEHHE
MaTeMaTU4YEeCKUX 3HAHWUU Ui pelIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIEH Cpenbl, MIIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCIJIEICTBUN JUIsl OKPYKAIOIIEH CPEJIbI.

IleHHOCTH Hay4YHOIO MO3HAHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKM U OOIIECTBEHHOM NpPAKTHKM, IOHMMAHWEM MAaTeMaTU4YeCKOM Hayku Kak cgepbl
YEJIOBEYECKOMN NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIQJICHUEM S3BIKOM MAaTEMAaTHMKH M MAaTEMAaTHYECKOW KyJIbTYpOM KAaK CPEICTBOM II0O3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO U  HCCIEA0BATEIBCKYIO JIEATEIBbHOCTh
VHJMBHUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeMeTHbIE PEe3yJIbTaThl OCBOCHHS TPOTpaMMbI y4eOHOTo mpenMera «MareMaThukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMETbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — pe2YlamuUeHbIMU
OeticmeusMu.
1) Vuusepcanrvnvie nosnasamenwvuvle Oeticmeus, obecneuusarom @Gopmuposanue 6OA306bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).
Bba3oBrnie tornueckne IeiCTBU:
® BBIABIATh U XapaKTEPU30BATh CYIIECTBEHHbIE NPU3HAKK MaTEeMaTHUYECKUX
00BEKTOB, TOHATUN, OTHOIIEHUNH MEXAYy MOHATUAMU; (POPMYITHPOBATH ONpeAeTCHUS
MOHATHM; yCTaHABIMBATh CYHIECTBEHHBIH MPHU3HAK KiacCU(UKALMU, OCHOBAHUS IS
00001ICHS ¥ CpaBHEHUS, KPUTEPHUH MPOBOAMMOTO aHAJIN34;
®  BOCIPHUHHMATb, dbopmynpoBaTh u peoOpa3oBLIBATh CYXJICHUS:
yTBEpAUTENbHBIE U OTPULIATENIbHBIC, €IMHIUYHBIC, YaCTHBIE U OOIIHE; YCIOBHBIE,
®  BBIABJIATH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3H U IMPOTHUBOpEUHUs B
(dakTax, JaHHBIX, HAONIONEHUSX U YTBEPKACHUAX;, INpeularaTb KpPUTEpUU JUIS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUUIA;
e  JlenaTh BBIBOJABl C HUCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIOYCHUH, yMO3AKIIOUEHUH 110 aHAJIOTHH;
®  MPOBOJUTH CAMOCTOSITENIBHO JOKa3aTelIbCTBA MAaTEMaTHYECKHX YTBEPKICHHIMA
(mpsiMble U OT MPOTHBHOIO), BBHICTPAMBATH APTYMEHTALUIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHHUS U BBIBOJIBI;
e  BBIOMpaTh crocob perieHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHEB).
bazoBbie uccrnenoBaTensCckue eCTBUS:
®  CIONB30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUNA HMHCTPYMEHT TMO3HAHMUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;
®  MPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIIEPHUMEHT, HCCIIEIOBaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBIEHHS, Tpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;



e  caMocToATenbHO (opmynmupoBaTh O0O0O0OIIEHUS W BBIBOJBI IO pe3yiabTaTam
MPOBEAEHHOTO HAONIOJCHUS, MCCIIEOBAHNUS, OLIEHUBATh JTIOCTOBEPHOCTh MOJYYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;
®  [POTHO3UPOBATH BO3MOXKHOE pAa3BUTHE Tpollecca, a TaKKe BBIJIIBUTATh
MIPEIITOJIOKECHHS O €TO PA3BUTUU B HOBBIX YCIOBHUSX.

PaGora ¢ undpopmarueii:
®  BBIABIAATH JeUINUTHI WH(OOPMAIWH, NAHHBIX, HEOOXOTUMBIX JUIsI OTBETa Ha
BOTIPOC U JIJIsl pEIICHUS 3a/1a4H;
e  BBIOMpaTh HMHMOOPMALNUIO W3 UCTOYHUKOB PA3JIMIHBIX THIIOB, aHAITH3UPOBATH,
CUCTEeMATH3UPOBATh U HMHTEPIPETHPOBATH WH(OOPMAIUIO PA3IUYHBIX BUIOB U (POpPM
MIPEICTaBIICHHS,
®  CTPYKTypHpOBaTh HWH(MOPMANWIO, TPEACTABIATH €€ B pa3IMdHBIX (opmax,
WJUTIOCTPUPOBATH TpaudecKH;
®  OIICHUBATh HAAEKHOCTH MH(DOPMAIMK TIO CAMOCTOSITEIILHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) VYuusepcanvnvie KOMMYHUKamugHwle Oelicmeus, 00ecneuusaiom c@hopMupoSaHHOCHb

COYUANBHBIX HABLIKOB 00YUaAOUUXCHL.

O6uenue:
®  BOCIPUHUMATH W (OPMYIUPOBATH CYXKJICHUS B COOTBETCTBHU C YCIOBHUSIMH H
IIEJISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUYKY 3pEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOJy pelIeHHs 3aaul, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;
e B X0A€¢ OOCYyXJIEHHS 3aJaBaTb BOIMPOCHI MO CYIIECTBY OOCYXTaeMOW TEMBI,
npoOieMbl, peraeMoi 3aJayu, BbICKa3bIBaTh WU, HAlIEJICHHbIE HA MOWCK PEIICHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacCTHMKOB JMajora,
0OHapY)KHMBaTh pa3InuUe U CXOJACTBO MO3UIINI; B KOPpPEKTHOH popme popmMynnpoBath
pa3Horiacusi, CBOU BO3PaKEHUS;
®  MIPEACTaBIATh pE3yAbTaThl pEUICHHs 3aJayud, AKCIEPUMEHTa, HCCIeI0BaHUs,
MPOEKTa; CaMOCTOATEIbHO BbIOMpaTh (opMaT BBHICTYIUIEHUS C Yy4€TOM 3ajad
Mpe3eHTAIH U OCOOCHHOCTEH ayIUTOPUH.

CoTpyaHUYeCTBO:
¢ [OHUMATh W HCHOJB30BaTh MPEUMYILECTBA KOMAaHIHOW W HWHIAUBUAYaJIbHOMN
paboThl IpU pelieHur y4eOHBIX 3a]a4; TPUHUMATh 1[€b COBMECTHON JESITENbHOCTH,
IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pPalOThl, pacmpeneniarb BHABI padoT,
JOTOBapUBaThCsa, OOCYXKIaTh MpolLlecC W pe3ynbTaT paboThl; 0000IIaTh MHEHUs
HECKOJIbKUX JIIOJICH;
e  y4acTBOBaTh B TPYNNOBBIX ¢opmax paboThl (0OCykIeHUs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMBD» M HHBIE); BBITIOTHATH CBOIO YacTh PaOOTHI U KOOPIAHMHHPOBATH
CBOM JICHCTBUS C APYTMMH YJeHAMH KOMaH[bI; OIICHUBATh KaueCTBO CBOErO BKJIaJa B
oOLIMI1 MPOAYKT MO KPUTEPUAM, CPOPMYTUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pezynamuenvle Oeticmeus, o006ecnedusarom @Gopmuposanue CmvlCLO8bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTUL.

Camoopranuzanusi:



COCTAaBIIATh IUIAH, AaJTOPUTM pEIIeHUs 3aJaud, BBIOMpATh CIOCOO pelmeHHs ¢ Y4ETOM
UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAaHTHI PELICHUN C Y4ETOM HOBOM MH(pOpMAIINH.
CaMOKOHTpOJIb:
e  BJIAJIETh HaBbIKAMH II0O3HABATEJIbHOW pe(IeKCHMH KaK OCO3HAHUS COBEPLIAEMbBIX
JNEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pPE3yJbTaTOB; BIAJIETh CIHOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJI IIPOLECCAa U PE3YNbTaTa PEUICHUS MaTEMaTHYECKON
3a/1a4H;
®  [peABHJETh TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTH IPH PELICHUM 3a/auH,
BHOCHTh KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX,
HaWJEHHBIX OINOOK, BBISBJIEHHBIX TPYIHOCTEH;
®  OLEHUBATh COOTBETCTBHE pe3yJbTaTa LEIHM U YCIOBUSAM, OOBSCHATH NMPUUYHHBI
JOCTUKEHHUS] WIM HEJOCTWXKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OILIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

OcBoenne yueOHOTO Kypca «AnreOpa W Hadajlla MaTeMAaTHYEeCKOTO aHalln3a» Ha YypPOBHE
cpenHero o6mero oOpa3oBaHUs JOHKHO O0ECTIEYHBATh JIOCTIKCHHUE CIEAYIONIUX MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3YyIbTATOB:

10 KJIACC

Yucaa ¥ BLIYHCTIEHUS

OnepupoBaTh TMOHATHSIMHU: PAIMOHATLHOE € JACHCTBUTEIBLHOE YHCIO, OOBIKHOBEHHAs |
JecsITUIHAs APOoOk, TPOIICHTHI.

BrinonHsaTe apudMeTHyecKrue onepaniu ¢ palioHATBHBIMHU U ISHCTBUTEIIBHBIMUA YUCITAMH.
BrinoaHsaTe npuOIMkEHHBIC BRIYUCIICHHMSI, HCTIONB3Ys MPaBHIIa OKPYTJICHUS, Ie1aTh TPUKUIKY U
OIIEHKY pe3y/IbTaTa BEIYMCICHHM.

OnepupoBaTh TOHATHSAMHU: CTEIEHb C IICJIBIM IIOKa3aTeleM; CTaHAapTHas ¢opMa 3arucu
JEHCTBUTEIILHOTO YHCJIa, KOPEHb HATypaJdbHON CTENEHU; MCIOJIb30BaTh MOAXOISAIIYI0 (opMy
3aMUCH ACUCTBUTEIBHBIX YHCEIT JUTsl peIISHUS TPAKTUUYECKUX 3a/1a4 M TIPEICTABIICHUS TaHHBIX.
OnepupoBaTh NOHATUSMU: CHHYC, KOCHHYC M TaHT€HC MPOM3BOJIBHOTO Yria; HCIOJIb30BaTh
3aMuch MPOU3BOJIBHOTO yIila yepe3 0OpaTHbIe TPUTOHOMETpHUecKUe (DYHKIHH.

YpaBHeHNs 1 HEPAaBEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO; IIeJIO€, palMOHAIbHOE,
UppalMoOHAIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;

BreimomssaTs npeoOpazoBaHus TPUTOHOMETPUYECKHUX BBIpaXEHU I u pemarp
TPUTOHOMETPUYECKUE YPABHEHUSI.

BrimonHATs peoOpa3oBaHusl LETBIX, PAMOHAIBHBIX U UPPAIIMOHANBHBIX BRIPAKEHUHN U peliaTh
OCHOBHBI€ THUIIBI LEJBIX, PAlMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
[IpuMeHATh ypaBHEHUsST W HEpPaBEHCTBA JUIsl PELICHUS MAaTeMaTHMYeCKMX 3aJad M 3ajad u3
Pa3IMYHBIX 00JaCTe HAYKH U peaIbHOM JKU3HH.

MonenupoBaTh peanbHbIe CHUTYyallMH Ha SI3bIKE aIreOpbl, COCTABISATH BBIPAKCHHS, YpaBHEHUS,
HEpPaBEHCTBA MO YCIOBUIO 33Jaud, HCCIEAOBATb MOCTPOEHHBIE MOJEIHM C HCIOJIb30BAHUEM
amnmapara aireOpsl.



DyHKUUM U TPaPUKHU

OnepupoBath MOHATUAMU: (QYHKIUS, CHNOCOOBI 3amaHusi (DYHKIUU, 00JACTh OMNpEaeicHHs U
MHO>KECTBO 3HaueHUH PpyHKuIMHU, rpaduk QyHKIMH, B3aUMHO 00OpaTHbIe (YHKITUH.

OnepupoBaTh MOHATUSMH: YETHOCTh M HEYETHOCTh (YHKIUH, HYITH (YHKIHH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKIUN A7 pELIEHUS] ypaBHEHUI.

CtpouTts 1 unTaTh rpaduKu IMHEHHON QYHKIMH, KBaApaTHIHOW (QYHKINHU, CTENCHHON (yHKIIMH
C LIEJIBIM TTOKa3aTeNIeM, TPUTOHOMETPHIECKUX ()YHKIIHH.

Hcnonp3oBath rpaduku GyHKIUH 1715 MCCISIOBAHUS MTPOLIECCOB U 3aBUCHUMOCTEH MPU PEeIICHUN
3aJ1a4 U3 JIPYrux yueOHBIX IPEIMETOB U PealbHOM JKU3HU; BhIpaxaTb (GOopMyIaMHu 3aBUCUMOCTH
MEXAY BEJIUYNHAMMU.

Havyana maTemaTu4eckoro anajimsa

OnepupoBaTb NOHATHUSIMU: TIOCIEIOBATENbHOCTh, apUpMeTHUecKas M TeoMeTpuyecKas
MIPOrPECCHUH.

OnepupoBaTh TOHATHSMHU: OECKOHEYHO YOBIBAIOIIAs TEOMETPUYECKash MPOTPEcCHsi, CyMma
OECKOHEYHO YOBIBAIOIICH T€OMETPHUIECKOM MPOTPECCHUH.

3azaBath MOCIEOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOICTBa MOCIENOBATENLHOCTEM M MPOTPECCHl JUIsl PElleHUs peajbHBIX 3a7ad
MIPUKIIATHOTO XapakTepa.

OnepupoBaTh THOHATHUAMU: HENpEpbIBHAS (DYHKIUSA; MPOU3BOAHAS (YHKLUHHU; HCIOIb30BATh
reoMeTpUYecKUid U GU3NYECKUN CMBICI MPOU3BOAHOM JUIs pelIeHUs 3a/1a4.

HaxonuTe mnpou3BOAHBIE SJIEMEHTapHBIX (QYHKIUI, BBIYMCIATH IPOU3BOJHBIE CYMMBI,
IIPOU3BEJICHNUS, YACTHOTO (DYHKIIMH.

Hcnonps3oBaTe NPOU3BOJHYIO JUIS UCCIIEAOBAaHUS (DYHKIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI,
IIPUMEHSATh PE3yIbTaThl UCCIIEA0BAHUS K IOCTPOEHUIO IPa(UKOB.

Hcnonp30BaTe NPOU3BOJIHYIO AJISl HAXOXKICHUS HAWJIYYIIEro PEIICHUS B MPUKIAJHBIX, B TOM
qucIe COLMaIbHO-?PKOHOMUYECKHX, 3a/1auax.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHATHAMU: MHOKECTBO, OTIEPAIIMN HAJlT MHOXKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JUisl ONMUCAHUs pPEaTbHBIX IMPOIECCOB H
SIBJICHUH, IPY PEIICHUH 3aa4 U3 APYrUX y4eOHBIX NMPEAMETOB.

OnepupoBaTh MOHATHAMU: ONPEJICICHUE, TEOPEMA, CIICJICTBHUE, TOKA3aTEIbCTBO.

11 KJIACC

Yuciaa 1 BbIYMCTIEHUS

OnepupoBaTh NOHATHSAMU: HATypalbHOE, LIEJIO€ YMCIIO; MCIOJIb30BaTh IMPU3HAKU JAECITUMOCTH
LIEJIBIX YHCEII, PA3JIOKEHUE YUCIIa Ha IPOCTBIE MHOKUTENM IS PELIEHUS 3a1a4.

OnepupoBaTh NOHATHEM: CTENEHB C PALIMOHATIBHBIM MOKA3aTEIIEM.

OnepupoBath MOHATHAMHE: JIOTapuM YKCIa, JECITHUHBIE U HATYPalbHbIE TOTaPHU(PMBL.
YpaBHeHUS U HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTENEHU A MpeoOpa3oBaHHs BBIPAKEHUMN; OMEPHUPOBATH MOHATUSMU:
[OKA3aTENbHOE YPABHEHHUE U HEPABEHCTBO; PELIATh OCHOBHBIE TUIIBI IIOKA3ATENbHBIX YPABHEHUN
Y HEPABEHCTB.



BoimonnaTe nmpeoOpa3oBaHus BEIPAXKEHUH, COAEpKAIIUX JIOrapu(Mbl; OTIEpUPOBATH MMOHATUSMU:
norapu(MUUECKOe ypaBHEHHE U HEPAaBEHCTBO; pEIIaTh OCHOBHBIC THUIMHBI JOTapUPMHUUECKUX
YPaBHEHUH U HEPABEHCTB.

Haxonuts pemenus npocTenimx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHSTUSIMU: CUCTEMA JIMHEHWHBIX YPaBHEHMH U €€ pelIeHHE; MCIO0Ib30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHHUM JUIS PELICHUS IPAKTUYECKUX 3a/1a4.

HaxonuTte pemeHnss OpoCTEHIIMX CHCTEM M COBOKYIIHOCTEM PpALMOHAJIBHBIX YpPaBHEHUM U
HEPaBEHCTB.

MonenupoBaTh peaibHble CUTyallUM Ha S3bIKE aIreOpbl, COCTABIATH BBIPAXKEHMSI, YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHUIO 33Ja4M, HCCIEAOBATh IIOCTPOCHHBIE MOJEIN C
HCI0JIb30BAHMEM ammapara ajreopsl.

DyHKIUH U rpaGuKH

OnepupoBaTh NOHATUAMU: Tepuoandeckass (QyHKIHUS, MPOMEKYTKHM MOHOTOHHOCTH (YHKIIMH,
TOYKH IKCTpeMyMa (yHKIUHU, HauOoJIblliee U HauMEHbIIIee 3HaUeHNUs (PYHKLINN Ha TPOMEKYTKE;
WCI0JIb30BATh UX VIS UCCIeI0BaHUS (QYHKINHU, 3aJaHHOU TpauKoOM.

OnepupoBaThb MIOHATHUSAMU: rpaduxu ITOKa3aTeIbHOM, aorapumuyeckoit u
TPUTOHOMETPUYECKUX (PYHKUMN; N300pakaTh X HA KOOPJAWHATHOW TUIOCKOCTHU U HCIIOJIb30BAThH
JUISl pEIIEHNs] YPaBHEHUIN U HEPABEHCTB.

N300paxaTh Ha KOOPIMHATHON MJIOCKOCTH I'padUKH JIMHEHHBIX YPaBHEHUM U HMCIOJIb30BaTh UX
JUISl pELIEHUs CUCTEMBI JIMHENHBIX YPaBHEHUM.

Hcnonb3oBath rpaduku QyHKIUN A7 UCCIIEOBaHUS MPOIIECCOB U 3aBUCUMOCTEH U3 JPYTrUxX
Y4EOHBIX AUCLUIIINH.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

OnepupoBaTb MNOHATUSAMH: I€pBOOOpa3Has W MHTErpal; I[OHUMAaTh TIEOMETPUUYECKHH U
(bu3n4eckuii CMBICI UHTErpaa.

Haxonute nepBooOpa3Hble 3J€MEHTapHBIX (YHKIMH; BBIYUCIATH MHTErpal Mo Qopmyie
Herorona—JleitOauna.

Pemate mnpuknagHele 3azadyd, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOTO U (U3NYECKOTO
XapakrTepa, CpeICTBaMUA MaTEMaTH4ECKOI0 aHaJINn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Konrponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOk€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTENILHEIX Uncen. ParmonansHbIe 14 1
YpaBHEHHUS W HEPABCHCTBA
5 Oynkumu u rpaguku. CreneHs ¢ 1eabM 6
roKasaresemM
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 1
HpparnmonaibHbIe YpaBHEHUS U HEPABCHCTBA
DopMmyJibl
4 TpuroHomeTpuu. TpuroHomMeTpudecKkre 22 1
ypaBHEHUS
5 Tpuronomerpuueckue GyHKINU U UX 9 1
rpaduku. TpuroHoMeTpruecKkue HepaBeHCTBA.
[IpousBonas. [Ipumenenue mpou3BOHOM 21 1
[TocnenoBaTenbHOCTU U IPOTPECCUU 5
8 [ToBTOpEeHME, 0600MIIEHNE, CHCTEMAaTH3AITUS 5 1
3HAHUH
9 Bxoanas koHTpoJIbHAs paboTa 1
10 Koutponsnas pabora 3a | momyrozue 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




11 KJIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

[ToBTOpeHue marepuana, u3ydeHHoro B 10
kiacce (mpeobpazoBaHue
TPUTOHOMETPUUECKUX BBIPAKEHU;
TPUTOHOMETPUUECKUE YPAaBHEHUS;
(bu3nyecKuil ¥ TeOMETPUUYECKUIN CMBICIT
MIPOU3BOIHOM; NPUMEHEHUE POU3BOIHOMN
JUI KCCleoBaHusl yHKIIMMA.

1(BxonHas)

CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTEIEM.
[TokazarenpHas pynknus. [lokazarenbHbie
YpaBHEHHUS U HEPABEHCTBA

12

Jlorapudmudeckas GyHKITUS.
Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

12

WuTerpan u ero npuMeHeHus

CucrteMbl ypaBHEHHI

12

HaTypaJ'ILHLIe H OCJIbIC YHCiia

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUN

45

KonTtponpHas padota 3a | momyroaue

ITpo6usrit EI'D

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IHOYPOYHOE IINTAHUPOBAHUME AJITEBPA

10 KJIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie u3yueHusi | oOpa3zoBaTejibHbIE
padoTsI padoThbI pecypest
1 MHO0xecTBO, orepaluy HajJ MHOXKECTBaMHU. 1
Huarpammer Ditnepa—Benna
Panmonaneueie uncna. OOBIKHOBEHHBIEC U
2 JECSTUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEYHBIE MTEPHUOMUECKHIE TPOOH
Apudmernueckue onepanuu ¢
3 paloHaIbHBIMU YHCIIaMU, IpeoOpa3oBaHus 1
YUCJIOBBIX BBIPAKCHUN
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
4 pelieHus MPUKIAIHBIX 337a4 U3 Pa3TuIHBIX 1
oTpaciel 3HaHUW U peaIbHON KU3HU
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
5 pelIeHUs MPUKIAIHBIX 337a4 U3 Pa3IMuHbIX 1
oTpaciel 3HaHUW U peaabHON KU3HU
6 CraproBas TMarHoCcTUKa 1 1
7 JleiicTBuTenbHbIC YKcha. PanrionanbHbie U 1
HppalMoHalIbHBIE YUCIIa
8 Apudmernueckue onepaiuu ¢ 1
JEUCTBUTENbHBIMH YUCIAMU
[TpubnmkEHHBIE BBIYUCIICHUS, IPABUIIA
9 OKPYIJICHMS], IPUKUJIKA U OLICHKA 1
pe3ynbTaTa BRIYUCICHUN
10 ToxecTBa U TOX/AECTBEHHbBIE 1

npeoOpa3oBaHus




11

VYpaBHEHHE, KOPEHb YPABHEHUS

12 HepaBeHcTBO, pelieHre HepaBEeHCTBA

13 Merona uHTEpBaIOB

14 Pemrenue nensix u qpoOHO-palMOHATBHBIX
YPaBHEHUI U HEPABEHCTB
KonTtposneHast pabota no Teme "MHokecTBa

15 paLMOHANBHBIX U IEUCTBUTEIIBHBIX YUCET.
PannonanbHble ypaBHEHUSI U HEPABEHCTB"

16 DyHKIMSA, CIIOCOOBI 3aaHusT QYHKIIUH.
B3aumHo o6paTHbIe QyHKIIUN
I'paduk dyakmmu. O6macTs onpeneacHus u

17 MHOECTBO 3HaueHu pyaknuu. Hymm
¢byukun. [IpoMexxyTKi 3HAKOIOCTOSTHCTBA

18 UYéErHble 1 HeU€THBIE QYHKLINN
CreneHs C 1ebIM [TOKa3aTeIeM.

19 CrannapTtHas (hopma 3armucu
NEUCTBUTEILHOIO YHCIIa
Hcnonws3oBanue moaxoasiieii opmbl

20 3aMMcy JeUCTBUTENbHBIX YHUCEI JIs
pelIeHUs MPaKTUYECKUX 3a7a4d U
MIpe/ICTaBICHUS] TAaHHBIX

21 CrenenHas GyHKIHS C HATYpPaJIbHBIM U
1enbIM nokazateneM. E€ cBoiicTBa u rpadux

99 ApudmeTnueckuil KOpeHb HATypAIbHON
CTETIeHH

23 ApupmeTrueckuii KOpeHb HaTypalbHON
CTETIEHH

24 CBoiicTBa apu()METHUECKOrO KOPHS
HaTypaJIbHOM CTETNICHU

25 CBoiicTBa apu(METHUECKOTO KOPHS




HaTypaJIbHOU CTEIICHU

CBoiicTBa apuPMETHUECKOTO KOPHS

26 HaTypaJIbHOU CTEIICHU

97 JlevicTBus C apu(METHICCKUMHU KOPHIMH N—
OH CTEeNeHU

28 JlevicTBus C apu(METHICCKUMHU KOPHIMH N—
O} CTEeNEeHU

29 JeiicTBus ¢ apupMeTHUeCKUMU KOPHIMH N—
O} CTEeNIeHU

30 JeiicTBus ¢ apupMeTHIeCKUMU KOPHIMH N—
OH CTeTIeHN

31 JeiicTBus ¢ apupMeTHIeCKUMU KOPHAMH N—
OH CTeTIeHN

39 Pemrenne nppaiiMOHAIBHBIX YPAaBHEHUH U
HEPaBEHCTB

33 Pemenne uppanmoHanbHbIX YpaBHEHUN 1
HEPaBEHCTB

34 Pemenne uppanroHanbHbIX YpaBHEHUN U
HEPaBEHCTB

35 Pemenue uppaniioHagbHbIX YPAaBHEHHUI U
HEPaBEHCTB

36 Pemenne uppaimoHanbHBIX ypaBHEHUN U
HEPaBEHCTB

37 CgpoiicTBa u rpaduK KOpHs N-Oi CTENeHH

38 CgoiicTBa u rpaduK KOpHs N-Oi CTENeHH
KonTponeHas paboTa o teme

39 "ApudmeTrueckuil KOpeHb N—oif cTeneHu.
WppanmonaibHble ypaBHEHUS U
HepaBeHCTBA"

40 CuHyc, KOCHHYC U TaHT€HC YHMCIIOBOIO




aprymeHra

41 MouuTopuHrosas pabora 3a | momyroaue 1

4 Cunyc, KOCHHYC ¥ TAaHT'€HC YHCIIOBOTO 1
aprymMeHTa

43 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa

44 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuveckast OKpy>KHOCTb,

45 OTpe/ieNIeHue TPUTOHOMETPHUUECKHUX 1
(YHKIIMI YHMCIOBOTrO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

46 OTIpe/ieIeHue TPUTOHOMETPHUYECKIX 1
(YHKIIMI YHMCIOBOTrO apryMeHTa

47 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1

48 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1

49 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1

50 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1

51 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHUH

59 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHUHN

53 [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX 1
BBIPAKCHUHN

54 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX 1
BBIpAXKCHUI

55 IIpeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIpaXKCHUIN

56 Pemenune TpUroHoOMeTpUYECKUX YpaBHEHHUM 1

57 Perienne TpUroHOMETPHUECKUX YPaBHEHUH




58 Pewrenne TpUroHOMETPUYECKUX YPABHEHUI 1

59 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1

60 Perienne TpUroHOMETPUUECKUX YPaBHEHUI 1

61 Pemrenne TpuroHOMETpUYECKUX YPABHEHUI 1
KonTtponsHas padora o Teme "Popmyiisl

62 TPUTOHOMETPUU. TPUTOHOMETPUYECKUE 1
ypaBHeHus"

63 Tpuronomerpuieckue GyHKIUH, UX 1
CBOMCTBa U rpaduku

64 Tpuronomerpuieckue GyHKIIUH, UX 1
CBOMCTBa U rpadpuku

65 Tpuronomerpuveckne GyHKITUH, UX 1
CBOMCTBA U rpapuku

66 Tpuronomerpuveckne GyHKITUH, UX 1
CBOMCTBA U rpaduKu

67 ITpuMeps! TPUTrOHOMETPUUECKUX 1
HEpPaBEHCTB

68 [IpuMepsb! TPUTOHOMETPUUECKUX 1
HEpaBEHCTB

69 [IpumMepsb! TPUrOHOMETPUUECKUX 1
HEpPaBEHCTB

70 [TpumMepsbl TPUrOHOMETPUUECKUX 1
HEpPaBEHCTB
KonTposnpHast paboTa 1o teme:

71 Tpuronomerpuueckue GyHKIUN U UX 1
rpa¢uku. TpuroHomeTpuyeckue
HEpaBEHCTBA.

72 [IpounsBoaHas GyHKIUH 1

73 [IpousBoaHas GyHKIUH

74 I'eomerpuueckuii 1 GU3NIECKUN CMBICI




IIPOU3BOIHOM

I'eomerpuueckuii 1 GU3NIECKUN CMBICI

75 .
MIPOU3BOTHOM
76 [IpousBoiHbIE 371EMEHTAPHBIX PYHKLINN
OU3BOJHBIC AJIEMEHTAPHBIX KO
77 I1 VH
78 [TpousBoiHAS CYMMBI, IPOU3BEACHHUS,
9acTHOTO (DyHKIIMIA
79 [Tpou3BoiHAS CYMMBI, IPOU3BEACHHUS,
Y4acTHOTO (QYHKIIHI
80 [Tpou3BoiHAS CYMMBI, IPOU3BEACHHUS,
4acTHOTO (QYyHKITHI
HUMEHEHIE TIPOU3BOIHOMN K
I1
81 HCCIIeIOBAHUIO (DYHKIIMIA HAa MOHOTOHHOCTh
1 DKCTPEMYMBI
HUMEHEHNE IIPOU3BOIHON K
I1 €HEHME IIPOU3BOIHO
HCCIIEN0OBAHNA KLU Ha MOHOTOHHOCTD
82 CCJIEIOBAHMIO a MOHOTOHHOC
1 OKCTPEMYMBI
HUMEHEHNE IIPOU3BOIHON K
I1 €HEHME IIPOU3BOIHO
83 Hccaea0BaHuIo (PyHKIIMI HA MOHOTOHHOCTD
1 OKCTPEMYMBI
[Ipumenenre mpou3BOIHOM K
84 WCCIEeI0OBAaHUIO (DYHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI
85 Haxoxnenne HanOOIIBIIIETO U HAUMEHBIIIETO
3HaueHus GYHKIIMU HA OTPE3Ke
86 Haxosxaenne HanOOIbIIEr0 1 HaMMEHBIIIETO
3HaueHUs QYHKIIMU Ha OTPE3Ke
87 Haxosxaenne HanOOIbIIEr0 X HAMMEHBIIIETO
3HaueHUs! (YHKIIMHU HA OTPE3Ke
88 Haxoxaenne HanOOJIBIIIETO U HAUMEHBIIIETO




3Ha4YeHUs1 (QYHKIIUH HA OTPE3KE

89

Haxosxnenne HanOOJIbIIEr0 ¥ HANMEHBIIETO
3Ha4YeHUs1 (QYHKIIUN Ha OTPE3Ke

90

Wrorosas koHTposibHas paboTa

91

Haxosxnenne HanOOJIbIIET0 M HANMEHBIIIETO
3Ha4eHUs1 (QYHKIIUN HA OTPE3KE

92

[IpuMeHeHne npou3BOIHON IS
HaXO0XICHHS HaWIy4dIlero peleHus B
MPUKJIAIHBIX 3aja4ax, Ui ONpeeIeHUs
CKOPOCTH TIpOLIEcca, 3aJaHHOTO (popMysoi
WK rpaguKoM

93

KonTpossHas pabora no teme:
[IpounsBoHas. [IppuMeHeHne MPOU3BOIHOM

94

IlocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUS
nocJeaoBaTebHOCTEN. MOHOTOHHEIE
MOCJIEA0BATEILHOCTH

95

Apudmernueckas U reoMeTpriecKas
nporpeccuu. VMcnonbs3zoBaHue nporpeccun
JUIS PEIlIeHUs peallbHBIX 3a7a4 IPUKIIaTHOTO
Xapakrepa

96

beckoneuHo yObIBaroIiasi reoMeTpuiecKast
nporpeccus. Cymma O€CKOHEYHO
yOBIBalOIIe reOMETPUIECKON TPOTPECCU

97

(DOpMy.]'Ia CJIOKHBIX ITPOLCHTOB

98

(DOpMy.]'Ia CJIOKHBIX ITPOLCHTOB

99

O0o001Ienne, cucTeMaTH3ausa 3HaHUH 3a
KypC alnreOphbl 1 Havyajl MaTeMaTHYECKOTO
ananm3a 10 xiracca

100

O0o001Ienne, cucTeMaTH3ausa 3HaHUH 3a
KypC ainreOphbl 1 Ha4yajl MaTeMaTH4eCKOTo




angammza 10 kiacca

O0001enue, cucreMaTH3amus 3HaHUH 3a

101 Kypc anreOpbl 1 Hayajl MaTeMaTH4eCcKOTro 1
aHayimza 10 xiacca
O0001enne, cucreMaTH3amus 3HaHUH 3a
102 Kypc anreOpbl 1 Ha4ajl MaTeMaTH4eCKOTro 1
anayimza 10 xiacca
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KJIACC

KosnnyectBo 4yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPa)KEHUH (TOBTOPEHUE)
) [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPa)KEHUH (TOBTOPEHUE)
3 Pemrenne npocTenmmx TpUroHOMETPUYECKUX 1
ypaBHEHUH (IOBTOPEHUE)
4 Pemrenne TpuroHOMETpUYECKUX YpABHEHUI 1
(moBTOpEHUE)
[IpousBoanas. ®uznueckuii u
5 TEOMETPHUYECKHUI CMBICIT TTPOU3BOHOM 1
(moBTOpEHUE)
6 [Ipumenenue mpou3BOIHOM JIst 1
rccaeaoBanus GyHKIUHA (TOBTOPEHHUE).
CreneHp ¢ palMOHAIBHBIM IIOKa3aTeleM
CBoiicTBa cTEnEHU
9 [IpeoOpa3oBaHue BhIpaKEHUH, COAECPIKALLINX 1
panMoHalbHbIE CTEIICHU
10 IIpeoOpa3oBaHue BhIpaKEHUH, COAECPIKALLINX 1
panMoHabHbIE CTENIEHH
11 Bxoanas MoHuTOpUHrOBast paboTa 1 1
12 IIpeoOpazoBaHue BhIpayKEHH, COAEPIKALINX 1
panMoHalbHbIE CTEIICHH




13 IToka3arenbHble ypaBHEHUsI U HEPABEHCTBA 1

14 IToka3arenbHble ypaBHEHUsI U HEPABEHCTBA 1

15 [loka3zarenbHble ypaBHEHUS! U HEPABEHCTBA 1

16 [Toka3arenbHble ypaBHEHUsI U HEPABEHCTBA 1

17 [Toka3arenbHble ypaBHEHUsI U HEPABEHCTBA 1

18 [TokazarenbHas QyHKLMA, €€ CBOMCTBA U 1
rpaduk
KonTponsnas pabora no teme "CremneHs ¢

19 palMOHATIbHBIM [T0KA3aTEJIEM. 1
[TokazarensHas pynkuus. [lokazarenbHbie
YpaBHEHUS U HEpAaBEHCTBA"

20 Jlorapudm gucia

21 JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI 1

99 [IpeoOpazoBaHue BIPAKEHUM, COACPKAITUX 1
sorapudmsl

23 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX 1
sorapudmsl

24 IIpeoOpa3oBaHue BeIpa)KEHUH, COAECPIKALINX 1
sorapudmsl

o5 IIpeoOpa3oBaHue BeIpaKeHUH, COAEPIKALINX 1
sorapudmel

26 Jlorapugmuueckue ypaBHEHHs U 1
HEpaBEHCTBA

97 Jlorapugmuueckue ypaBHEHHs U 1
HEPABEHCTBA

98 Jlorapugmuueckue ypaBHEHHsS U 1

HCpPaBCHCTBA




Jlorapudmuueckue ypaBHEHUS U

29
HEpaBEHCTBA

30 MonuTopuHroBas padora 3a | momyroaue

31 Jlorapudmmueckast QyHKIH, €€ CBOWCTBA U
rpadux

32 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U
rpaduk
KonTponsHas pabora o teme

33 "Jlorapupmuueckas QyHKIIHS.
JlorapudmMudeckue ypaBHEHHS 1
HepaBeHCTBa'.

34 HenpepbiBHBIE QYHKITHH

35 Metoa HHTEPBAJIOB JIS pEIICHUS
HEPaBEHCTB

36 MeTto1 HHTEpPBAJIOB JUIsl pelIeHUs
HEPaBEHCTB

37 [TepBooOpa3nas. Tabmauia nepBooOpa3HBIX

38 [TepBooOpa3nas. Tabmuia nepBooOpa3HBIX

39 HHTerpain, reoMeTpuuecKuil 1 PU3NIECKUMA
CMBICTT MHTETpajia

40 Wurerpan, reoMmerpuueckuii U Gu3NYECKUit
CMBICTT MHTETpajia

41 WuTerpan, reoMmerpuueckuii U Gpu3NYECKuit
CMBICTT MHTETpajia

42 Brruncnenue uarerpana no gopmyine
Hrrorona—IJleitOnura

43 Brruucnenue uaTerpana no gopmyse

Herorona—Jleiibaura




44

Brruncnenue uHTErpana no popmysne
Herorona—JleitOnuna

45

Brruucnenue unrterpana no gopmyie
Hrrorona—JleitOnuna

46

Cucrembl TMHEHHBIX YpaBHEHUN

47

Cucrembl TUHEHHBIX YpaBHEHUN

48

Pemrenne npukiiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

49

Pemrenne npukiiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

50

CucreMsl 1 COBOKYITHOCTH LECJbIX,
palluOHAJIbHBIX, UppAallMOHATIbHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUN U HEPABEHCTB

51

CucremMbl 1 COBOKYITHOCTHU LIETBIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
ypaBHEHUI U HEPABEHCTB

52

Cucremsl u COBOKYITHOCTH LECJBbIX,
PaluOHAJIbHBIX, UPPALIUOHAJIBbHBIX,
ITI0Ka3aTCJIbHBIX, J'IOFapI/I(i)MI/I‘{eCKI/IX
ypaBHeHI/Iﬁ U HCPABCHCTB

53

CucteMbl 1 COBOKYITHOCTH LEJIBIX,
palnMoHaNbHBIX, UPPALIUOHATILHBIX,
MOKa3aTeNbHbIX, JJOTApU(PMUIECKUX
ypaBHEHUI U HEPABEHCTB

54

Hcnonb3oBanue rpagukoB GyHKIUHN IS
pElLIEeHNs YpaBHEHUIN U CUCTEM




Hcnons3oBanue rpagukoB GyHKIUH IS

55
pelIeHUs YpaBHEHUH U CHUCTEM
[IpuMeHeHne ypaBHEHUH, CUCTEM U

56 HEPABEHCTB K PEIICHUIO0 MAaTEMAaTUYECKUX
3a/1a4 W 3aJ1a4y U3 pa3IuIHbIX o0JIacTeit
HayKU U pealbHOU KU3HU

57 Kontponsnas pabora no teme "UnTerpan u
ero npuMeHeHus. Cuctemsl ypaBHEeHHU"

58 HarypanbsHbie u 11e1bie yrcia B 3a7a4ax u3
peambHOM )KU3HU

59 HarypanbsHbie u 11e1p1e yrciia B 3a7a4ax u3
peanbHOM )KU3HU

50 HarypanbsHbie u 11e1b1€ Yrciia B 3a7a4ax u3
peanbHOM )KU3HU

61 [Ipu3HaKK JETMMOCTH HETbIX YUCE

62 [Ipu3HaKK JETMMOCTH HETBIX YUCE

63 [Ipu3HaKK JETMMOCTH LEITBIX YUCE

64 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT
3HAHUU. YpaBHEHUS

65 [ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3aITUs
3HaHUN. YpaBHEHUS

66 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHUN. YpaBHEHUS

67 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHUU. YpaBHEHUs

68 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHUU. YpaBHEHUs

69 [ToBTOpEeHue, 06001IeHNE, CCTeMaTH3aIUs




3HaHUU. YpaBHEHUs

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS

70 .
3HaHui. HepaBeHncraa

71 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui. HepaBeHncrea

7 [ToBTOpEeHue, 0600IIeHNE, CUCTEMATHU3ALIHS
3HaHui. HepaBeHncrBa

73 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3ALIHS
3HaHui. HepaBeHncrBa

74 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS
3HaHui. CrucTeMbl ypaBHEHUIN

75 [IpoOueiit EI'D

76 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil. CucTeMbl ypaBHEHUH

77 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATHU3AIIHS
3HaHuU. OyHKIUK

78 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHUU. OyHKIUK

79 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuM. OyHKIUK

80 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
3HaHui. OyHKIMHN

81 Hrtoropas koHTpoOJIbHAs paboTa

82 Htoroas koHTpoJbHas paboTa
O06o001enue, cucTeMaTH3alus 3HaHUH 3a

83 Kypc anreOpbl 1 Hayajl MaTeMaTUYecKoro

againn3a 10-11 xmaccoB




84

O0o0061IeH1e, CUCTEMATHU3alMs 3HAHUH 3a
KypC aireOpbl ¥ Ha4yajl MaTeMaTHYeCKOTro
anamm3a 10-11 knaccoB

85

O0o0061IeHre, CHCTEMATHU3alMs 3HAHUH 3a
Kypc anreOpbl 1 Ha4ajl MaTeMaTH4eCKOTo
anamm3a 10-11 knaccoB

86

O06o001enue, cucreMaTH3amusa 3HaHUH 3a
Kypc ainreopbl 1 Hayal MaTeMaTH4eCcKOro
ananusa 10-11 xmaccoB

87

O06o06meHre, cucTeMaTH3ays 3HaHuH 3a
Kypc ainredpbl 1 Hayal MaTeMaTH4eCKOro
anamm3a 10-11 knaccoB

88

O06o001enue, cucTeMaTH3aIusa 3HaHUH 3a
Kypc ajreOpbl ¥ HadaJl MATeMaTHIEeCKOTO
aganm3a 10-11 ximaccos

89

O0o001enue, cucTeMaTH3alisa 3HaHUH 3a
Kypc ajreOpbl ¥ HadaJl MaTeMaTHIEeCKOTO
agann3a 10-11 xnaccoB

90

O0o001Ienre, cucTeMaTH3anus 3HaHUH 3a
Kypc aJireOpbl ¥ HadaJl MaTeMaTHYeCKOTO
anamm3a 10-11 knaccoB

91

O0o001Ienne, cucTeMaTH3anus 3HaHUH 3a
Kypc anreOpbl 1 Hauaa MaTeMaTH4ecKoro
agann3a 10-11 xmaccoB

92

O0o001Ienne, cucTeMaTH3anusa 3HaHUH 3a
KypC anreOpbl U Ha4yajl MaTeMaTH4eCKOTO
ananmsa 10-11 ximaccos

93

O0o001Ienne, cucTeMaTH3alys 3HaHUH 3a




Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO
ananu3a 10-11 kaccoB

94

O0o0061IeHre, CHCTEMATHU3alMs 3HAHUH 3a
Kypc anreOpbl 1 Ha4ajl MaTeMaTH4eCKOTro
anamm3a 10-11 knaccoB

95

O0o0061IeHre, CUCTEMATHU3alMs 3HAHUH 3a
Kypc ainreopbl 1 Hayal MaTeMaTH4eCKOro
anamm3a 10-11 knaccoB

96

O06o001enue, cucTreMaTH3alus 3HaHUH 3a
Kypc ainre0pbl 1 Hayal MaTeMaTH4eCKOro
aganm3a 10-11 ximaccos

97

O06o001enue, cucTeMaTH3aIusa 3HaHUH 3a
Kypc ainredpbl 1 Hayal MaTeMaTH4eCKOro
aganm3a 10-11 ximaccos

98

O0o001Ienne, cucTeMaTH3anys 3HaHUH 3a
Kypc ajreOpbl ¥ HadaJl MaTeMaTHIeCKOTO
anamm3a 10-11 knaccoB

99

O0o001Ienne, cucTeMaTH3anus 3HaHUH 3a
Kypc aJireOpbl ¥ HadaJl MaTeMaTH4YeCKOTO
anamm3a 10-11 knaccoB

100

O0o001Ienne, cucTeMaTH3anusa 3HaHUH 3a
KypcC alreOpbl 1 Ha4yajl MaTeMaTH4eCKOTo
agaymza 10-11 ximaccos

101

O0o001Ienne, cucTreMaTH3anusa 3HaHUH 3a
Kypc anreOpbl 1 Hayal MaTeMaTH4eCcKOro
againn3a 10-11 xmaccoB

102

O0o001Ienne, cucTeMaTH3alus 3HaHUH 3a
KypC anreOpbl 1 Havyajl MaTeMaTHYeCKOTO




ananu3a 10-11 xaccoB

OBIIEE KOJIMYECTBO YACOB 110

102
[TPOTPAMME 0
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