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MMOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpamma yueOHOro kypca «Anredpa ¥ Hayajga MaTeMaTHYECKOIO
aHanu3a» 0a30Boro ypoBHs st oOydaronuxcst 10 —11 knaccoB pa3paboTraHa Ha OCHOBE
®denepalbHOTO TOCYJApPCTBEHHOTO OOPa30BATENBHOTO CTAaHAApTa CPEIHEro OoOIIero
oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TpPEeOOBAaHUMU, MPEIBABIIEMBIX K
MaTeMaTH4eCcKOMY 00pa30BaHUI0, U TPAIUIIMI poccuiickoro oOpazoBaHus. Peanuzarus
MPOrpaMMbl 00ECTICUNBACT OBJIAJACHUE KITFOUCBBHIMU KOMIICTCHITUSAMH, COCTABIISIOIINMHU
OCHOBY JUIA CaMOpPa3BUTHUA W  HEMPEPBIBHOTO  00pa3oBaHMs, IEJIOCTHOCTH
OOIIEKYIbTYPHOTO,  JMYHOCTHOTO W  TIO3HABATEIBLHOTO  PA3BUTHS  JUYHOCTH
00y4Jaromuxcs.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anre6pa um Havama MaTeMaTHYECKOTO aHANW3a» SBJSETCS OJHUM U3
Han0oJiee 3HAYMMBIX B NMPOTPAMMeE CTapIel IIKOJIbI, IIOCKOJIBKY, C OJTHOH CTOPOHBI, OH
obecrieurBaeT MHCTPYMEHTAIbHYIO 0a3y JUIsl M3YyYeHHs] BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C JAPYroll CTOPOHBI, (OPMUPYET JOTHUYECKOE U aOCTPAKTHOE MBIIIICHUE
yyaliuxcsi Ha YpOBHE, HEOOXOIMMOM [IJIi OCBOGHHS KypcOB HH(OpPMATUKH,
OOIIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B paMkax JaHHOTO Kypca ydaiuecs
OBJIaJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HayKkd, KOoTopas (popMylIupyeT
CBOM JIOCTH)KEHHS B MaTeMaTU4YeCKOl opme.

Kypc anreOpsl u Hayall mMaTeMaTHYECKOTO aHaliu3a 3aKJIaJIbIBA€T OCHOBY IS
YCIICIIIHOTO OBJIAJICHUS 3aKOHAMU (PU3HKH, XUMUH, OMOJIOTUU, TOHUMAHUSI OCHOBHBIX
TEHACHIIMI SKOHOMUKH M OOIIECTBEHHOW KW3HU, MO3BOJISIET OPHUEHTHUPOBATHCS B
COBPEMEHHBIX IU(PPOBHIX U KOMIIBIOTEPHBIX TEXHOJOTUSX, YBEPEHHO HCIOJIb30BATh UX
B TOBCEAHEBHOHN >XM3HU. B TOXe BpeMs oBlajgeHHWE aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMH  MaTE€MaTHUYECKUMHU KOHCTPYKLUMSIMU  Pa3BUBA€T YMEHUE HAaXOAUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTUHHOCTH YTBEPKJICHUS, UCTIOIH30BaTh 0000 IIICHNE
U KOHKpETH3allhio, a0CTparupoBaHWE | aHANOTHI0, (OPMHUPYET KpeaTHBHOE W
KpUTHYECKOEe MbIieHne. B Xoxe u3ydeHus anreOpbl M Ha4Yal MaTeMaTHYECKOTO
aHaju3a B CTapIIEH IIKOJIE y4Yalllhecs MOJIYy4YaroT HOBBIM OMBIT PELICHMS MPUKIIAIHBIX
3a/1a4, CAaMOCTOSITEJIbHOTO TOCTPOCHHSI MaTEMAaTUUYECKUX MOJIeNIeld pealbHbIX CUTyallui
Y MHTEPIPETAlUU MOJTYUYCHHBIX PEIICHUM, 3HAKOMSATCS C MPUMEPAMU MAaTEMATHUYECKUX
3aKOHOMEpPHOCTEH B TMpHUPOJIE, HAyKe U B HCKYCCTBE, C  BBLAAIOLIUMHUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc oOnamaer 3HAaYUTEIbHBIM BOCIHUTATEIBHBIM TOTEHIIMAJIOM, KOTOPBIN
peanusyercss Kak uyepe3 yueOHbIM MaTepuan, CHocoOCTBYHOIIUN (POPMHUPOBAHUIO
HAy4yHOTO MHUPOBO33pEHMS, TaK U uepe3 cneuuuky ydeOHOM AesATEeTbHOCTH,
TpeOyroel caMOCTOATENbHOCTH, AKKYPATHOCTH, MPOJOKUTEILHON KOHIICHTpaluu
BHMMAaHUS U OTBETCTBEHHOCTH 32 MOJIYYCHHBIA pe3yJIbTar.



B ocHoBe MmeTonuku 0oOy4deHHMs anreOpe M HavajaM MaTeMaTHYeCKOro aHaiau3a
JICKUT IEATEIbHOCTHBIA MPUHIUI 00 y4YEHHUS.

CrpykTypa Kypca «AnreOpa M Hayajga MaT€MaTUYECKOTO aHaM3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOAUYECKHE JUMHHUM: «YHUCna W BBIYKCICHHUS,
«DyHkuuu U rpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Hauanma maremMaTthyeckoro
aHanuza», «MHOXKecTBa M JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOIANYECKUE
JMHUY U3YYalOTCs Ha MPOTSHKEHUH ABYX JIET OOY4YEeHHsI B CTapIlel IIKOJIE, ECTECTBEHHO
JOMOJIHASL JAPYT Jpyra U IOCTENEHHO HACHIAsCh HOBBIMU TEMAMHU U pa3JeiaMHu.
JlaHHbIN KypcC SBIISETCS MHTErPATUBHBIM, MMOCKOJIbKY OOBEIUHSAET B cebe colepiKaHue
HECKOJIbKMX MAaTeMaTHYeCKUX JAUCLMIUIMH: ajaredpa, TPUrOHOMETpHUs, MaTEMaTUYECKUI
aHanu3, Teopusi MHOXKeCTB U Jp. [Io Mepe Toro kak ydaiuecs OBJIaJieBalOT BCE Oosee
MIUPOKMM MATEMAaTUYECKHM anmnapaTroM, y HHUX MOCIeI0BaTeIbHO (QopMmMupyercs u
COBEPIICHCTBYETCSA YMEHHE CTPOUTHh MAaTEMaTUYECKYH0 MOJIENIb PEANbHON CHUTYallUH,
NPUMEHSITh 3HAHMS, TOJYyYEHHbIE B Kypce «Airedpa M Havaja MaTeMaTUYeCKOTo
aHanuzay, IS PEHICHHs CaMOCTOATEIbHO CQPOPMYIMPOBAHHON MaTeMaTH4ECKOM
3a/1a4, a 3aTEM MHTEPIPETUPOBATH MTOTYUECHHBIA pe3yJIbTar.

ConepxartenbHo-MeTOIMYECKasAs JIMHUS «Yucna W BBIUKCICHHUS) 3aBEpIIACT
dbopMHUpOBaHUE HABBIKOB HCIOJIb30BAHUSL JEHCTBUTEIBHBIX YHCEN, KOTOpOEe ObLIO
HAa4aTo B OCHOBHOW ImKosie. B crapmieil mkone ocoboe BHUMaHHUE YAENAETCS
(GOpMUPOBAHUIO TPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKIIOUYAIOIIUX B ce0s
UCIIOJIb30BaHUE PA3NIMYHBIX (OPM  3aMUCH  JEWCTBUTEIHHOTO 4YHCIAa, YMEHHE
PALlMOHAIIBHO BBINOJHATE IEUCTBUS C HUMH, J1€JIaTh IPUKUIKY, OLICHUBATH PE3YyJIbTAT.
OOyuaromuecss TMOJIy4YalOT HABBIKM MPUOMKEHHBIX BBIYMCICHUH, BBITOTHEHUS
JNEUCTBHM ¢ 4YHWCIaMH, 3aliCaHHBIMH B CTaHAApPTHOM (opMe, UCIOIb30BaHUS
MaTeMaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHMST M HEPABCHCTBA» pPEaNU3yeTCSd HA MPOTSIKEHUU BCErO
oOyyeHuss B CTapliedl MIKOJie, TIOCKOJbKY B KaXJIOM paszfelie MporpamMMbl
NPEeIyCMOTPEHO pEeUIeHHEe COOTBETCTBYIOUIMX 3a1ad. OOyuaromuecsi OBIAAEBAaIOT
Pa3IMYHBIMU ~ METOJAAMH  PEIICHUS LEJbIX, PALUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeJIbHBIX, JJOTapU(PMHUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUN, HEPABEHCTB U
ux cucreM. [lomyueHHble yMEHUS HUCHOJB3YIOTCS MNpPH HCCICAOBAaHWU (YHKUUH C
IIOMOIIBIO IPOU3BOJHOM, PEIICHUM NPUKIAAHBIX 3a1a4 W 3aJad Ha HaXO0XICHUE
HAauOOJBIINX W HAUMEHBINUX 3HadeHuW (yHkuww. J[aHHas comep)katenbHas JTUHUS
BKJIIOYAeT B ce0s Takke (POPMUPOBAHUE YMEHMI BBIMOIHATH pacuéThl Mo (popmynam,
npeoOpa3oBaHusl LENbIX, PAMOHATIBHBIX, HUPPAIMOHANBHBIX M TPUTOHOMETPUUYECKHUX
BBIpQXKEHUMN, a TAKXKE BBIPAKECHHUH, cOoAepKallluxX cTeneHu u jorapudmbsl. braropaps
U3YYEHUIO  areOpanyeckoro MaTepuaja MPOMCXOAUT  JajlbHEMIlee pa3BUTHE
QITOPUTMHUYECKOTO0 W aOCTPAKTHOIO MBIIUIEHUS Yy4aluxcsd, (OPMHUPYIOTCS HaBBIKH
NEAYKTUBHBIX PACCYXKICHUH, pabOTbl C CHUMBOJIBHBIMH (OpMaMH, IPEACTABICHHUS



3aKOHOMEpPHOCTEN M 3aBUCUMOCTEM B BHJAE pPABEHCTB U HEPAaBEHCTB. Auredpa
npeayaraeT 3QPEeKTUBHbIE UHCTPYMEHTHI JJI PEIICHHs MPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33/1a4, HAIJIAIHO AEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAK SI3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JuUHUS  «DyHKIMM U Tpa@uUKW»  TECHO
NeperuieTaeTcs ¢ JPYrUMU JIMHUSMHU Kypca, MOCKOJIbKY B KaKOM-TO CMBbICIIE 3aJaéT
MOCJIEIOBATENBbHOCTh M3yUYEHHsI MaTepuasia. V3yueHue CTElneHHOM, IMOKa3aTesbHOMH,
JorapuMUYECKO M TPUTOHOMETPUYECKUX (PYHKUUN, HX CBOMCTB M TpaduKOB,
UCIIOJIb30BaHUE (YHKUMU g pelieHus 3ajad W3 JPYyrux y4eOHbIX MPEAMETOB U
peanbHON KM3HU TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM aHAIM30M, TaK U C PEIICHHEM
ypaBHEHHI U HepaBeHCTB. [Ipu 3ToM Goiibllioe BHUMaHHE ynemnsieTrcs (GOpMHUPOBAHUIO
YMEHHsS BbIpaxkaTb (OpMylaMH 3aBUCUMOCTH MEXIY pa3iM4yHbIMUA BEJIMYMHAMM,
UCCIIEIOBAaTh TMOJIYYeHHbIE (PYHKIUHU, CTpOUTh UX Tpaduxku. Marepuan >Toi
coJlep KaTesIbHOM JIMHUM HAIleJIeH Ha pPa3BUTHE YMEHUM M HABBIKOB, MO3BOJSIOLIUX
BBIP@XKaTh 3aBHUCHUMOCTH MEXIY BEIMYMHAMU B Pa3IMYHON (QopMe: aHATUTHYECKOM,
rpaduueckoii u cioBecHOi. Ero nuzydenue crnocoOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO
MBIIIJIEHUS, CIOCOOHOCTH K 0000IIEHNI0 U KOHKPETU3AI[UH, UCTIOJIb30BAHUIO aHATIOTHH.

CopepxxarenpHass suHMS «Hauana wmaTeMaTH4eCKOro aHaiu3a» IO3BOJISET
CYILIECTBEHHO pAaCIIMPUTh KPYyr KaK MaTEeMaTUYECKUX, TaK W NPUKIAJAHBIX 3aj]ad,
JOCTYITHBIX O00YyYaroluMCs, Y KOTOPBIX TOSIBISIETCS BO3MOXHOCTh HCCIEIOBATh H
CTpouTh Tpaduku (QYHKIHMI, ONMpeAeniaTh UX HAauOOJbIINE W HAUMEHbIINE 3HAYCHUS,
BBIUUCTATh IJIomanu Guryp u oOO0BEMBI Tell, HAaXOJIUTh CKOPOCTH M YCKOPEHHUS
npoueccoB. JlaHHas cojaepkaTelbHAas JMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
MOCTPOEHHUSI MAaTEMAaTHUYECKUX MOJIENIE peallbHbIX CUTYyallui, HAXO0KICHHUS HAaWIy4lIero
peumieHus B TNPUKIAAHBIX, B TOM 4YHCIE COLHMAIbHO-3KOHOMUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAMH MAaTE€MaTUYECKOTO0 aHaju3a CIOCOOCTBYET pa3BUTHIO
a0CTpakTHOTO, (POPMATILHO-JIOTUYECKOTO U KPEAaTHBHOTO MBINUICHUSA, (DOPMUPOBAHHIO
YMEHUH pACIO3HABaTh IMPOSBICHHUS 3aKOHOB MAaTEMaTHKM B HAayKe, TEXHHUKE U
uckyccre. OOyuaroniiecsi y3HatoT O BBIIAIOIIUXCS pe3yibTaTax, MOJTYYEHHBIX B XOJI€
pa3BUTHs MaTEMATHKU KaK HAyKH, U UX aBTOpaXx.

CopepxarenbHo-MeToANYECKass JHHHUS «MHOXECTBa M JIOTMKa» B OCHOBHOM
MOCBSILIEHA AIIEMEHTaM TEOpUHU MHOKECTB. TeopeTnko-MHOKECTBEHHBIE
IIPE/ICTABIICHNS TPOHMU3BIBAIOT BECh KypC IIKOJIBHOW MaTeMAaTHKHM M MNpPejiararoT
Hanbosee yHMBEPCANbHBIN S3bIK, OOBETUHSIONINI BCE pas3fenbl MaTeMaTHKUd U €€
MIPWIOKEHU I, OHU CBSI3bIBAIOT Pa3HblE MaTEMATUUYECKHUE AUCILUIUIMHBI B €IMHOE LIEJIOE.
[loaToMy Ba)XHO  [aTb  BO3MOXHOCTh  IIKOJBHHKY  ITOHUMAaTb  TEOPETHKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MaT€MATUKHU U UCIIOJIb30BATh €0 JUJISl BBIPAXKECHUS
CBOMX MBICIIEH.

B kypce «Anrebpa u Hayajla MaTeMaTUYECKOIO aHAJIM3a» MPUCYTCTBYIOT TaKXKe
OCHOBBI MAaTe€MaTU4YECKOr0 MOJEIUPOBAHUSA, KOTOpbIe MNpU3BaHbl CHOPMHPOBATH



HAaBBIKM IMOCTPOEHUS MOJEJIEH peajbHbIX CUTYyallud, MCCIEIOBAHUSA 3THX MOJEIEU C
MOMOIIBIO ammapaTa ajareOpbl M MaTeMaTUYeCcKOro aHaliu3a M HHTepHpeTaluu
IIOJIYYEHHBIX pPE3yabTaToB. Takue 3amaHusl BIUIETEHBI B KaXIbl W3 pPAa3aeioB
IIPOrpaMMBbl, MOCKOJIBKY BECh MaTEpHall Kypca MIUPOKO HCHOJIB3YETCA IS PELICHUS
NPUKIAAHBIX 3anad. [Ipm pelmeHun peasbHbIX MNPAKTUYECKUX 3a4ad  y4dalluecs
Pa3BUBAIOT HaOJII0AATEeNIbHOCTD, yMEHHE HaxOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaTbCsi, HCIOJIb30BaTh AHAJIOIMIO, 0000IaTh M KOHKPETU3MPOBATH
npobiemy. JlesaTenbHOCTh 0 (POPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIATHBIX 3a]a4
OopraHu3yeTcsi B TIpollecceé HU3y4YeHUsT BCeX TeM Kypca «Anrebpa u Havana
MaTEMAaTHUYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueGHOM miaHe Ha M3ydeHHE Kypca aareOpbl U Hadajl MaTeMaTHYeCKOro aHajau3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 4yaca B Heaento B 10 kimacce u 3 yaca B Henmeno B 11
KJlacce, BCero 3a JiBa roja ooydenus — 170 gacos.

COJEPKXAHHME YYEBHOI'O KYPCA
10 KITACC

Yucaa v BIYMCICHUA

Panvonanpapie umcna. OOBIKHOBEHHBIE U JIECSITHYHBIE JOpOoOM, TMPOIIECHTHI,
OCCKOHEUHBIE TIEPUOANYECKUE APOOH. ApudMETHIECKHE ONEepalluu C PaliOHATbLHBIMH
quciIaMu, IpeoOpa3oBaHusl YUCIOBBIX BeIpakeHH. [Ipumenenue apodel 1 MpoIeHTOB
JUT pEIICHUS MPUKIIAAHBIX 337a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUW U PEAIIbHOMN KU3HMU.

JlelictBuTenbHBIE  4yucia.  PanuoHanmbHBIE W HMpPpPALMOHAIBHBIE — 4YMCIA.
Apudmernyeckue omepanuu ¢ JACUCTBUTENbHBIMH  yuciamu. [IpuOmmkéHHbIE
BBIUNCIICHUS, IPABUJIA OKPYIJIEHUS], TPUKUIKA U OLEHKA PE3YyJIbTaTa BHIYMCICHUM.

Cremnienp ¢ menbiM mokazatenem. CtanmaptHas Gopma 3amucH JIeHCTBUTEIHLHOTO
yucna. Vcnonp3oBaHue MOAXOASIIEH (GOpMBI 3aMHMCH JIEUCTBUTEIBHBIX YHUCEN IS
pELICHUS MPAKTUYECKUX 3a71a4 U MPE/ICTABICHNS JaHHbIX.

ApudmeTnyecknii KOpeHb HATypaIbHOU cTeneHu. [lefcTBus ¢ apuMeTHIeCKUMU
KOPHSIMH HaTypaJIbHOM CTETEHMU.

CuHyc, KOCHHYC W TaHT€HC YMHCIIOBOI'O aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPaBEHCTBA

ToxJiecTBa U TOXKIE€CTBEHHbIE TPEOOpPa30BAHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETpHUUECKHE POPMYIIBI.



VYpaBHeHME, KOpeHb ypaBHEHUsA. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
MHTEPBAJIOB.

Pemenue nensix ¥ 1poOHO-pallMOHATBHBIX YPaBHEHUI 1 HEPABEHCTB.

Pemenue nppanoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienue TpUroHOMETpUYECKUX YPaBHEHU M.

IIpuMeHeHNE ypaBHEHUI M HEPABEHCTB K PEUICHUIO MATEMAaTHUYECKUX 3a74a4 U
3a/1ay U3 pa3auvHbIX 00J1acTeil HayKU U pealbHON KU3HU.

DYyHKIUHN U TPAaPUKHU

OyHk1ms, crnocoObl 3aaanus ¢yHkuuu. ['padux dynkuuu. B3aumuo oOpaTHbie
byHKIUN.

OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHuM ¢GyHkuuu. Hynmum ¢yHkuuu.
[IpoMesxyTku 3HaKOMOCTOSIHCTBA. UETHBIE U HEUETHBIE (QYHKLUH.

CreneHHas (QyHKIMSI C HaTypaJibHBIM W LIeNbIM TMoka3ateneMm. EE cBoiicTBa u
rpaduxk. CBoiicTBa U rpa@uK KOpHsS N-0 CTENEHH.

Tpuronomerpuieckas OKpyKHOCTb, OTIPEIETICHUE TPUTOHOMETPUUYECKUX (YHKIUN
YUCJIOBOTO apryMEHTA.

Havana MaTeMaTH4eCKOro aHajamu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs MOCIeN0BaTebHOCTEH. MOHOTOHHBIE
[10CJIEI0BATEIBHOCTH.

ApudmeTrnueckass M TeomMeTpuyeckas Iporpeccud. beckoHeuHo yObIBaromas
reomerpuyeckass nporpeccusi. Cymma O€CKOHEYHO YOBIBAaIOIIEH TIeoMeTpu4ecKon
nporpeccun. Popmyisia CIOXKHBIX HPOLEHTOB. lcroms3oBaHue nporpeccuu uis
pelIeHns pealbHbIX 3a/1a4 IIPUKIIAJHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

MHoOXxecTBO, omepaluu HajJ MHOkecTBamHu. Jluarpammbl Oitnepa—BenHa.
IIpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOIO —ammapara il ONHCAHUA  PEaJbHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a7a4 U3 APYTUX yUYEOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, J0Ka3aTeIbCTBO.

11 KIIACC

Yucsa v BbIYUCICHUS

Harypanbnsbie u nienbie uncina. [I[pu3Haku 1eIMMOCTH HEJIbIX YUCel.

CteneHb ¢ palmoHaJIbHBIM TTOKa3aTeneM. CBOMCTBA CTETICHHU.

Jlorapudm umcina. JlecssTHIHBIC U HATYpaIbHBIC JTOTAPU(MBI.

YpaBHeHUs1 1 HEPAaBEHCTBA

[IpeoOpazoBaHue BBIpAKEHUM, COJIEpHKAITUX JTOTrapU(MBbI.

[IpeoOpazoBaHre BBIPAKEHUM, COJEpPKAIMX CTENEHW C  PaIMOHAIBHBIM
MOKa3aTeJIeM.

[IprmMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.



IlokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudgmuyeckue ypaBHEHHUs] U1 HEPABEHCTBA.

Cuctembl IMHEWHBIX YpaBHEHUM. PenieHne NpUKIAIHBIX 3a0ad C IOMOLIBIO
CHUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CucTeMBI M1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHNE ypaBHEHHH, CHCTEM M HEPABEHCTB K PEIICHUID MAaTEMaTHYECKHX
3a/1a4 ¥ 3aJa4 U3 pa3IMuHbIX 00J1acTel HAYKU U PEAIbHOM JKU3HU.

DYyHKIUHN U TPAaPUKHU

Oyukius. Ilepuoguyeckne ¢ynkuuu. [IpomMexyTku MOHOTOHHOCTH (YHKIIMH.
MakcumyMbl 1 MUHUMYMBI (pyHKIIMU. HanGosnbliee n HauMeHblliee 3HaUeHHe (YHKIINH
Ha ITPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IpadUKH.

[loka3zarenbHas u norapudmMuyeckast GyHKIIUU, UX CBOMCTBA U TpadUKH.

Ucnonb3oBanue rpapukoB (YyHKUMA I pElICHUS YpPaBHEHUM W JMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpaduxoB GYHKUMA JJII  UCCIENOBAaHUS  IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3aJady M3 JIPYTUX YYEOHBIX
IIPEAMETOB U PEAJIbHOU KU3HMU.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIM3a

HenpepoiBubie hyHKIIMKA. MeToI HHTEPBAIOB JIJIsl PEIlICHNs HEPABEHCTB.

[IpousBonnas ¢pyuknuu. ['eomeTpuueckuit U GU3NUECKUN CMBICT TPOU3BOTHOM.

[IpousBosiHbIe deMEHTApHBIX (YHKIUNA. DOpMyNBl HaXO0XKJACHHUS IMPOU3BOIHOM
CYMMBI, TPOU3BEJCHUS U YACTHOTO (DYHKIIHIA.

[IpuMeHeHHE NPOM3BOAHOM K HCCIICNOBaHUIO (YHKIIMH HAa MOHOTOHHOCTH H
sKkcTpeMyMbl. HaxokiaeHue HamOONBIIEr0 M HAMMEHBIIETO 3HaueHus (QYHKIMH Ha
OTpE3KE.

IIpumeHeHne MNpPOM3BOAHOM Ul HAXOXKICHHUS HAWIYYIIETO pEIICHHUS B
NPUKIIAHBIX 3a]adax, JUIs OINpeAesieHUs] CKOPOCTH TMpollecca, 3aJaHHOro (Gopmyinoii
WK TpaduKOM.

[lepBooOpa3znas. Tabnuiia mepBOOOpa3HBIX.

WuTerpan, ero reoMeTpudeckuii M (pusudeckuid cMbici. BrraucieHne uHTErpana
o ¢popmyne Herorona—JleiiOHura.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OO€CleunBaTh
JIOCTH>KEHUE HA YPOBHE CPEHEro 00IIero o0pa3oBaHus CACAYIONIUX JIUYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIC PE3YyJbTAThl OCBOCHHUS MPOTPaMMbl y4EOHOrO MpeaMeTa
«MaremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIUUA O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHCcKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aMMO/JICIICTBOBAaTh C COILMAJIbHBIMM HWHCTUTYyTAMH B COOTBETCTBUM C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TatproTdyeckoe BOCIIUTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOILIOMY U HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCIOJb30BAaHUIO 3THX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHSAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHHUEM Y XOBHBIX HEHHOCTEN POCCHUICKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JTIOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4EHOI0; OCO3HAHUEM JIMYHOTO BKJIaJla B TOCTPOEHHUE YCTOMYMBOIO OYTIyIIIEro.

DCTEeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHHEM K MHPY, BKJIIOYas 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHUBOCTBIO K MATEMAaTHYECKUM aCHEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.

®du3nyecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPHUMEHSATh MaTeMaTHYCCKHEC 3HAHUSA B
HWHTEpecax 370poBoro U 06e30macHoOro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE MHUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U

OT/bIXA, perynspHas dbuznueckas aKTUBHOCTH); bu3nyecKoro
COBEPIICHCTBOBAHMUS, npu 3aHSATUSIX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeATENbHOCTHIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LIEHHOCTH TPYIOJIIOOHS; UHTEPECOM K
paznuuHbIM  cdepaM  Ipo(EecCHOHATBHON  NIE€ATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOP
Oynymieit mnpodeccuu W peanru30BbIBATH COOCTBEHHBIC IKU3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBbIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJIOTMYECKOM KYJIbTYpbl, MOHUMAaHUEM BIUSHUS
COLIMAJIbHO-PKOHOMHMUYECKUX MPOILECCOB HA COCTOSHUE MPUPOJHON M COLMATbHOM
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUeHTaluell Ha NMPUMEHEHHE MaTeMaTHMYeCKUX 3HAaHMM JUIsl pelieHus 3ajad B
00JaCTH  OKpYy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB UM OIICHKH UX
BO3MOKHBIX TIOCIICJICTBUH ISl OKPY>KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKu MW  OOIIECTBEHHOW MPAKTUKHU, TOHMMAHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeloBEYECKON MIesTEeIBbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PAa3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKA M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBISITh MPOEKTHYIO M HCCIEIOBATEIbCKYIO N1eATeIbHOCTD
UHANBUAYAITBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpaMMbl Y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3YITCA OBJIQJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0euUcCmeUsAMUY, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvie  nosmasamenwvHuvle  Oelicméusi,  0Oecneyusaom
Gopmuposarue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo008  NO3HAHUA  OKpyJcaroue2o  Mupa,  NpuMeHeHue  JI02UYECKUX,

uccie008amenbCKux onepayuil, yMeHul pabomams ¢ ungopmayueti).

ba3oBble lornueckne NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
00BEKTOB, TMOHATUM, OTHOUIEHUM MEXAY MOHATUSAMH; (HOPMYIUPOBATH
OMpeNeNieHUs]  MOHATHI;  YCTaHABIMBATh  CYIIECTBEHHBIH  MOpPHU3HAK
KJIaccu(uKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBIABIIITH ~ MAaT€MaTU4YeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3U WU
npoTuBopeursi B (aKTaxX, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npeaiaraTb  KpUTEpPUM  JUIsL  BBIABJICHUS ~ 3aKOHOMEPHOCTEH WU
IIPOTUBOPEUHNIL;

JeJ1aTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
VHJYKTUBHBIX YMO3aKJIFOUCHUH, YMO3AKIIFOYEHHUN 10 aHAJIOTUU;
IIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTenbCTBa MaTeMaTHYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJI€HUS U BBIBOJIBI;

BbIOMpATh CMOCOO pelieHus y4eOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BapMAHTOB pEIICHHs, BHIOUPATh HauOoJiee NOAXOASIUNA C Y4ETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KDUTEPHUEB).

ba3oBrie HCCICO0BATCIBCKUC )Ief'ICTBI/ISI:

UCTIOJIh30BaTh BOMPOCHI KaK HCCIIENOBATEIILCKUI MWHCTPYMEHT TO3HAHWS,
GopMyTUpOBaTH BOMPOCHL, (PUKCHUPYIONINE MPOTHBOpPEYHE, IMPOOIEMY,
yCTaHaBIMBaTh HMCKOMOE H  JaHHOE, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SIBJIICHUS, TIPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
IPOBEIEHHOTO HAOIIOACHUS, MCCIIENOBAaHUS, OIEHHWBATH JTOCTOBEPHOCTH
MIOJTYY€HHBIX PE3YIbTAaTOB, BBIBOJOB M 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TAKKE BBIJBHUTaTh
MIPEIMOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ uadopmanueii:

BBISIBIIATH JAeUIMTH MHGOPMALMK, NTAHHBIX, HEOOXOAMMBIX JJIi OTBETa
Ha BONPOC U ISl PEUICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHATM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WHOOPMAIUIO
Pa3IUYHBIX BUJOB U (hOpPM MpEACTaBICHNUS,

CTPYKTYypUpPOBaTh HHGOPMAIIUIO, IPEACTABIATh €€ B pa3IMuHbIX (HopMax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmauu o CaMOCTOSATEIILHO
c(hOpMYIHPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie  KomMMyHukamueénwvle  Oelicmeus,  0Oecnevyusarom

CPOPMUPOBAHHOCIL COYUATLHBIX HABLIKOE 00OYUAIOUUXCAL.
OOuenue:

BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M NHCBMEHHBIX TEKCTAX, AABaTh MOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0OJieMbl, pelIaeMoi 3a1a4u, BbICKa3bIBaTh UJIEH, HAlIEJICHHbIE HA TIOUCK
pElIEHNs; COMOCTABIATh CBOM CYXKICHHMS C CYXICHUSAMHU JIPYyTHX
YYaCTHUKOB JMAaNiora, OOHApYXKMBATh pa3juyhe M CXOACTBO IMO3HIIUI; B
KOppEKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  pE3yabTaThl  PEIIEHUS  3aJaud,  JKCIEPHUMEHTA,
UCCJIEIOBAHUSA,  TPOEKTa;  CaMOCTOSATENbHO  BBIOMpAaTh  (opmat
BBICTYIIJICHUS C Y4ETOM 3aJ]1a4 MPE3EHTAMN U OCOOCHHOCTEHN ayTUTOPUU.

CoTpyaHU4ECTBO:

3)

NOHMMAaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
VHIUBHYaIbHOW pabOTHI MIPU pelICHHH YIeOHBIX 3aa9; MPUHUMATH [IeTh
COBMECTHOW JIESITETbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU
paboTHI, pacrpeaeisaTh BUIBI paboT, TOroBapuBaThCs, 00CYKAaTh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B TPYIIIOBHIX hopMax paboTel (00CyX aeHUs, 0OMEH MHCHUH,
«MO3TOBBIE INTYpPMBI» W WHBIC); BBINOJHATH CBOK 4YacTh pPabOTHl W
KOOPJMHUPOBATh CBOW JCHCTBHS C JPYrUMH WICHAMH KOMAaH/IBI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

qbopMupoeaHue CMbIC106bLX YCNMAHOBOK U JHCUSHEHHBLIX HABLIKOB JTUHYHOCNIU.

Camoopranuzanus:

COCTaBJISITh IUIaH, aJITOPUTM PEIICHHS 3a7a4M, BEHIOUPATh CIIOCOO pEelIeHus ¢

y4IETOM MMEIONUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM MH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MMO3HABATEILHOU pe(bJIeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHfI N MBICIIMTCIBHBIX IIPOOCCCOB, UX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEJIU M YCIOBUAM, OOBACHATH
IPUYMHBl JOCTUKEHUS WIIM HEIOCTHKECHHS PE3YJIbTATOB JESITEIbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHMs JOJKHO OOECredrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEIMETHBIX 00pa30BaTENbHbBIX PE3YIbTaTOB:

10 KJIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Boimonuate  apumeTHyeckue — omepanud ¢ palMOHAIBHBIMU |
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

BoimonHaTs npuOnuKEHHBIE BBIUYMCICHUS, UCIIONB3Ysl MIpaBUjla OKPYIJICHHUS,
JeJ1aTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM IOKa3aTeleM; CTaHAapTHas
dbopMa 3amucu JEUCTBUTENHHOTO 4YHCJIA, KOPEHb HATypajJbHOM CTENEHHU;
MCIIOJIb30BaTh MOAXOASINYI0 (OPMY 3aMUCH IEUCTBUTEINBHBIX YACET JJISl PEIICHHUS
IIPAKTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC Y TAHT'€HC MPOU3BOJBHOIO YIJa;
MCITIOJIb30BaTh 3aMKUCh MPOU3BOJIBHOTO yria Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, UPPALUOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh nmpeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BreimonHATh TpeoOpa3oBaHMs MENBIX, PAMOHATIBHBIX W HPPAIMOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIC  THUIIBI  LEJBIX, pPalUOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUSI MaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAyKU U PEaIbHON KU3HHU.



MopenupoBaTh peajbHblE CHUTyallMM Ha $3bIKE auredpbl, COCTABIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C HCIOIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSAMHU: (QYHKIUSA, CIIOCOOBI 3aJaHUsl (PYHKIMH, 00JacCTb
ONpeJieNieHHs] ¥ MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYyHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb U HEYETHOCTh (YHKLUMH, HYJIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduku GyHKUMMA 1715 pelIeHUs] ypaBHEHUIA.

Ctpoutb U uutath rpaduku JUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIHH,
CTeNEeHHOW (DYHKIIMU C IIeJIbIM NTOKa3aTeJIeM.

Ucnonb3oBaTh rpaduku (QyHKIUN AJIsE  MCCIENOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 APYrHX Y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpaXXaTh (OPMYJIaMH 3aBUCUMOCTU MEXK/y BETUYMHAMMU.

Havana maTeMaTH4ecKOro aHaJIN3a

OnepupoBaTh MOHATHUSMHU: I[OCJIENOBATEIBHOCTh, apudMeTudeckas u
reOMETpUYECKasi IPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlas TIeOMETpHYEcKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON MPOTrPECCUH.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOKMCTBA MOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PEUICHUS
peanbHbIX 3a7a4 PUKIAJHOIO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM  ammapar i ONHCAHMS
peaslbHBIX TPOLECCOB W SIBJICHHUM, MpH pEHIeHUH 3aJad M3 JPYruX y4eOHBIX
IIPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: OmnpeneneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJbHOE, I1I€JI0€ YHCJIO0; HCIO0JIb30BaTh
NPU3HAKYU JCIMMOCTH LEJbIX YUCEII, Pa3JIOKEHHUE YHCIIA HA MPOCThIE MHOKHUTEIIN
JUJIS pEeIICHUS 3aa4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
JTorapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHWM A MpeoOpa3oBaHUsl  BBIPAXKEHMUIA;
ONEPUPOBATh MOHATHUSAMH: IOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO, PpELIATh
OCHOBHBIE TUIIBI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAXKEHUN, CoOJAEpXkKallUX JOTrapu(pMbI;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMH: CHCTEMA JIMHEHMHBIX YpaBHEHUW U €€ PELICHHE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a1a4.

HaxonuTh pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh pealibHbIE CHUTyallMM Ha $3bIKE aire0pbl, COCTABIATH
BBIPDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHUCTEMBl IO YCJIOBUIO 3aJ]ayH,
MCCJIeI0BATh MTOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyueckas  (QYHKIHUA, [POMEXKYTKU
MOHOTOHHOCTH (YHKIIMH, TOYKH OKCTpeMyMa (GYHKIHMH, HauOoJblIee W
HauMEHbIIIee 3HA4YeHHs (QYHKIUU Ha TMPOMEXKYTKE; HCIOIb30BaTh WX IS
uccienoBanus QpyHKIMH, 3aaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpapUKH MOKA3ATENbHOM, JIOrapuMHUUECKOn U
TPUTOHOMETPUYECKUX (DYHKIMI; N300pakaTh UX HA KOOPJAUHATHOM TUIOCKOCTH H
UCIIOJIb30BaTh JJIsl PELICHUS] YPABHEHUM U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUU
Y HCIOJIb30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh Tpaduku (QyHKIUN ST UCCIENOBAaHUS MPOIIECCOB H
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUIUINH.

Hayajia maTeMaTH4€CKOro aHAJIU3a

OnepupoBaTh MOHATUSAMH: HEMPEPhIBHAS (QYHKIWSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUIECKUN U PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoautb npou3BoHbIE 3JIEMEHTAPHBIX (DYHKINN, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO 711 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonp3oBaTh NMPOM3BOAHYIO Uil HAXOXKIACHUS HAWIY4YIIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATBHO-DKOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSAMH: [E€pBOOOpa3Hasi W  HMHTErpajl; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIMA;, BBIYUCISATH HHTETPAI
o ¢popmyne Hotorona—JleiOnuna.

Pemate mpuknagHbie 3aavd, B TOM YHCJIE COIHMATHLHO-DPKOHOMHYECKOTO M
¢u3ngecKoro xapakrepa, CpeCTBaMHU MaTEMaTHUECKOTO aHaIn3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHOk€eCcTBa pallHOHAIBHBIX U
1 CHCTBUTEIBHEIX Uncell. PalimoHanbHbIC 14 1 bubmiorexa HOK
& -ran https://m.edso0.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6 bubnuoreka [IOK
mokaszareneM https://m.edso0.ru/1568aba3
3 Apudmernueckuil KOpeHb N—O CTETEeHH. 18 1 bubnuoreka [IOK
HppannonanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMmyJibl
4 TPUTOHOMETPHUHU. T pUTOHOMETPUYECCKHE 22 1 bubmorera [JOK
p puH- 1P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocrenoBaTeIbHOCTH U IPOTPECCHHU 5 bubmorera [JOK
s POTP https://m.edso0.ru/1568aba3
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1 bu6mmoreka [JOK
3HAHUM https://m.edso0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 0
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11 KVIACC

Koan4yecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoasubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
CreneHsp ¢ pallMOHATLHBIM [TOKA3aTENIEM.
1 [lokazarenbHas ¢pyHkuusd. [lokazarenpHble 12 1 brbmmorexa [OK
YHIIHA. https://m.edsoo.ru/f11c4afd
YpaBHEHHUS W HEPABCHCTBA
Jlorapudmmueckas KITHS.
2 .HOl“apI/IiMI/IT-IeCKI/Ie (by:B:eHI/IH " 12 bubnmorexa [IOK
P yp https://m.edsoo.ru/fl1c4afd
HEpPaBEHCTBA
Tpuronome €CKUe
3| rosioeen Tomonomerpunenene : s buGorexa LIOK
p P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bu6mmoreka [IOK
4 [IpousBonas. [Ipumenenne mpou3BOHOM 24 1 httos://m.edsoo.ru/fl1cAafd
bu6mmoreka [JOK
> HHrerpait u ero npHMEHCHHA o https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
0 CHCTeMEI ypaBHeHHH 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbpHble U 1enble yncia 6 bubmorera [JOK
P . https://m.edsoo.ru/f11c4afd
8 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT 18 5 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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