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NOACHUTEJTBHASA 3AITUCKA

Pabouasi mporpamma ydeOHOro kypca «Anrebpa U Hadajia MAaTEMATHYECKOTO AHAJIH3a»
6azoBoro ypoHs st oOydaromuxcsi 10 —11 kymaccoB paspaborana Ha ocHOBe DenepaibHOTO
rOCYZIapCTBEHHOTO 00pa30BaTEeNIbHOTO CTAaHIAPTa CpemHero odiiero oOpa3oBaHMsS, C yYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAHHHA, MPEOBSIBIAEMBIX K MaTEeMAaTHYECKOMYy OOpa3OBaHUIO, U
TpaauLuii poccuiickoro oOpasosanusi. Peanusanus nporpammbl  00eCleYHBAET OBJIAICHUE
KJIIFOUEBbIMU KOMIIETCHIUUAMHA, COCTABJIAOIIUMH OCHOBY AJId CAMOPA3BUTUA U HEMPECPBIBHOTO
o0pa3oBaHusl, LEJOCTHOCTh OOIIEKYJbTYPHOrO, JUYHOCTHOIO U IO3HABATEIBHOTO Pa3BUTHSI
JMYHOCTH OOYUArOLITHXCSI.

OEJU U3YYUEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Haudana MaTeMaTHYeCKOTO aHaIM3a» SIBJSIETCS OJHMM M3 HauOojee
3HAYMMBIX B MPOrPaMMe CTapliedl MIKOJbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH o0ecreYnBaeT
UHCTPYMEHTAJBHYIO 0a3y IJIsl M3Y4YEeHHS BCEX €CTECTBEHHO-HAyUHBIX KYpPCOB, a C JAPYroi
CTOpoHBI, (opmupyer Jnorudeckoe U aOCTPAKTHOE MBIIUIEHHE VYaI[UXCsl Ha YPOBHE,
HEOOXOIUMOM J1JIsl OCBOSHHSI KYPCOB HH(POPMATHKH, OOIECTBO3HAHMS, UCTOPHUH, CIIOBECHOCTH. B
paMKax JaHHOTO Kypca ydallHecs OBJIJ€BAIOT YHHBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HAyKH,
KOTOpast GOPMyJIHPYET CBOU TOCTHKEHHS B MATEMaTHUECKOH (popMme.

Kypc anreOpbl 1 HaYaa MaTeMaTUYeCKOTO aHAIM3a 3aKJIabIBAET OCHOBY JJIsl YCIEIIHOTO
OBJIAACHUA 3aKOHAMU (1)I/ISI/IKI/I, XHUMHH, 6I/IOJ'IOFI/II/I, IIOHUMAHHNA OCHOBHBIX TeHI[eHL[I/Iﬁ OKOHOMUKU
U OOIIECTBEHHOH JKM3HH, TIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX LH(PPOBBIX U
KOMITIBIOTEPHBIX TEXHOJIOTHUAX, YBEPCHHO HCIIONIB30BATH UX B HOBCGHHGBHOﬁ kn3HU. B TOXke
BpPEMA OBJIAJICHUEC a6CTpaKTHbIMI/I " JIOTUYECKU CTPOTrUMH MATEMATUYCCKHUMHU KOHCTPYKIUAMU
pa3dBHUBACT YMCHHE HAXOAUTH 3aKOHOMEPHOCTH, O6OCHOBbIBaTb HUCTUHHOCTb YTBCPXKACHUS,
UCTIONb30BaTh O0OOIIEHNEe M KOHKPETH3aLWi0, a0CTparupoBaHHE M aHAJIOTHIO, (GopMHpyeT
KP€AaTUBHOC U KPUTUYCCKOC MbIIIJICHUC. B X0O€ U3YyUCHUA aHFe6pr 1 HavaJl MaTEeMAaTUYCCKOI'O
dHa/li3a B CTapmeﬁ LIKOJIC yHalIUuecsd MOoJydaroT HOBBIU OITBIT peUicHuA NPHUKIAAHBbIX 3ada4,
CAMOCTOATECIIBHOT'O NMOCTPOCHUA MAaTEeMATHUYCCKUX MOI[eJ'IefI PECaIbHBIX CI/ITyaL[I/Iﬁ u
HUHTEPNPETALIUNA  TTOJIYYCHHBIX peLHeHPIfI, 3HAKOMATCA C T[pUMEpaMH  MATEMATUYCCKUX
3aKOHOMEPHOCTEH B NPUPONAE, HayKe M B MCKYCCTBE, C BBIJAIOIIUMHUCS MATEMAaTHYECKUMU
OTKPBITUAMU U UX aBTOPAMU.

Kpr 06J1az[aeT 3HAYUTECIIbHBIM BOCITMTATEIIbHBIM ITIOTCHLIMAJIOM, KOTOprfI PEaIn3yEeTCAa KaK
4yepe3 y4eOHbIil MaTepHal, CriocOOCTBYIOIIUI POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK U
yepes crneuuuKy y4eOHOU NeATeNbHOCTH, TPeOyroIed CaMOCTOSITENIbHOCTH, aKKypaTHOCTH,
HpOI[OJ'I)KPITeJ'IbHOfI KOHUCHTpAallM BHUMaHUA U OTBETCTBCHHOCTHU 34 HOqueHHbIﬁ pE3yabTar.

B ocHoBe meroauku oOyueHus anreOpe M HavajaM MATEMATUYECKOTO aHAU3a JIEKHT
IesATeIbHOCTHBIN MPUHLUI OOyUeHUsI.

Ctpykrypa Kypca «AnreOpa 1 Hadajga MaTeMaTHYECKOTrO aHAN3a» BKJIOYAET CIEAYIOLHE
coiepIKaTebHO-METOANUeCKe JHHUM: «Hucrma W BbMUCIHEHUS», «DPyHKIUMH U Tpadpuxmy,
«YpaBHeHUs1 U HepaBeHCTBay, «Haudana maremaTudyeckoro aHamnza», « MHOXKECTBA M JIOTHKAY.
Bce ocHoBHBIE COACPKATEIIbHO-METOAUICCKUE JTUHUHN H3YyYarOTCA Ha TPOTAXKCHUU ABYX JICT
O6yLIeHI/I$I B CTapLHefI MIKOJEC, €CTCCTBCHHO OOIOJHAA APYr Apyra U NOCTCNCHHO HACBIIAACH
HOBBIMHU TEMAaMU U pa3acjiaMu. I[aHHbeI KypC ABJIACTCA UHTETPATUBHBIM, IMTOCKOJIBKY O6’beI[I/IH$IeT
B cebe comepkaHME HECKONbKHX MATEeMaTHUECKHX AMCLUIUIMH. ajiredpa, TPUTOHOMETpUS,
MaTeMaTHYECKHi aHAJIH3, TEOpUsi MHOXKECTB U 1p. [1o Mepe TOro Kak y4aiiuecs OBJIaAeBatoT BCE



Ooiee LIMPOKUM MATEMaTHUECKUM ammapaToM, y HHUX IIOCJIEAOBaTeNbHO (QopMmupyercs u
COBEpLIEHCTBYETCS] YMEHHE CTPOUTh MaTeMaTHYEeCKYIO0 MOJIENb peaJbHON CUTYalluH, IPUMEHSTh
3HaHUS, MOJYYEHHbIE B Kypce «Anredpa M Hadajga MaTEMaTHYECKOT'O aHAIN3a», ISl PELICHUs
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHOH MaTeMaTHYECKOW 3aJadd, a 3aTeM HHTEPIPETHPOBATH
MOJIy4E€HHBINA pe3ysbTarT.

ConepsxarenpHo-MeTOnHYeCKast TUHUS «HHca 1 BBIYUCICHUS) 3aBepiIaeT GOpMUPOBAHNE
HABBIKOB HUCIOJIb30BAHUS JEHCTBUTENbHBIX YHCEJN, KOTOPOE OBLIO HA4aTO B OCHOBHOH mikoJje. B
crapiieil mkoje oco0oe BHUMaHUE yaensercs (OPMHPOBAHUIO MPOYHBIX BBIYUCIHTEIBHBIX
HABBIKOB, BKJIFOYANOLIUX B ceOs HMCIIONB30BAHHME PA3IMYHBIX (POPM 3aMUCH ACHCTBUTEIBLHOTO
4lcla, YMEHHUE PallMOHAJbHO BBIMOJHATH AEHCTBHUS C HUMHM, JejaTh NPUKUAKY, OLEHUBATb
pesyiabrar. OOydarommecss NOJYYalOT HABBIKA NPUOIIKEHHBIX BBIMUCICHHN, BBITOJHEHUS
IEUCTBUHN C YMCIIaMH, 3alMCAHHBIMU B CTAaHAAPTHOH (popMe, UCIOIB30BAHMS MATEMATUYECKHX
KOHCTAHT, OLIEHUBAHUs YUCJIOBBIX BbIPAXKEHUH.

Jluans «YpaBHEHHs M HEPABEHCTBA» PEATM3YETCs] Ha NMPOTSHKEHHH BCEro OOY4YeHHs B
CTaplled WIKOJIE, IOCKOJNbKY B KaXIOM pasAene MporpaMMbl MNPENyCMOTPEHO peLIeHue
COOTBETCTBYIOIINX 3aaa4. O0yJaromuecs OBIaeBaOT PA3IMIHBIMI METOJAMH PEIICHHS LEIbIX,
PaLMOHATIBHBIX, UPPALIMOHANBHBIX, TIOKA3aTENbHBIX, JJOTapUPMUIECKUX U TPUTOHOMETPHUYECKIX
ypaBHEHUI, HEPABEHCTB U UX cucTeM. IlonyueHHble YMEHMs UCIIONB3YIOTCS IIPU UCCIIEAOBaHUN
(GYHKUMH C TOMOIIBIO MPOM3BOAHOM, PELICHHM MPHUKJIAAHBIX 33a7a4 W 3a7ad Ha HaXOXKICHUE
HanOOJBIINX W HAUMEHBLINX 3HaUeHUH QyHKUMU. JlaHHas conmeprKaTesbHas JJMHUS BKIIOYAET B
ceds Takke (OPMHUPOBAHNE YMEHUH BBITIOIHATD Pacy&Thl Mo popmynaM, mpeoOpa3oBaHus LENbIX,
palMOHANbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUI, a Tak)Ke BBIPaKEHUH,
comep:KalMx creneHn U Jorapupmel. braromapst usydeHHro anreOpandeckoro Marepuana
MPOUCXOAUT NajbHENIIIee PA3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIIJICHUS YYALHXCS,
(bopMHUPYIOTCS HABBIKM MAEOYKTUBHBIX pACCY)XKIEHHH, pabOThl C CHUMBOJBHBIMH (popmamuy,
NPEACTaBICHUST 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJE PABEHCTB W HEpaBeHCTB. Anredpa
npennaraer 3QpQPpeKTUBHBIE HHCTPYMEHTBI JUIsl PELICHUS MPAKTHUECKUX M €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KakK S3bIKa HAYKH.

ConepsxarenpHo-MeTonu4eckast JTUHUS «DyHKIUU U rpauKm» TECHO MEperuieTaeTcs: ¢
OPYTUMU JIMHUSMHU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T MOCIE0BaTEIbHOCTD H3yUeHHUs
Marepuaia. M3ydeHue CTeneHHOH, MoKa3aTebHOH, TOrapu(pMUIECKOH U TPUTOHOMETPUIECKHX
($yHKUMH, UX CBOWCTB U rpaUKOB, UCHOIb30BaHNE (QYHKIMH IJIsl PEeLICHUs 3a/a4 U3 IPYyTruX
yueOHBIX PEAMETOB U PEaTbHOHN JKU3HU TECHO CBS3aHO KaK C MATEMAaTHUECKUM aHAIM30M, TaK U
C pelIeHreM ypaBHEeHUH 1 HepaBeHCTB. [Ipu 3ToM OosbIioe BHUMaHUE yaesieTcs: GopMUpPOBaAHHIO
YMEHHUS BbIpaXKaTh (POpMyJaMH 3aBUCHMOCTH MEXKIY PA3HYHBIMU BEJUYUHAMHM, HCCIEIOBATH
NOJIy4eHHbIe (PYHKIMH, CTPOUTh UX rpadukn. Marepuan 3TOH conep KaTeIbHON JIUHAN HaLEJIeH
Ha pPa3BUTHE YMEHMUH U HABBIKOB, MO3BOJISIFOLINX BBIPAXKATh 3aBUCUMOCTH MEXy BEJIMYMHAMU B
pa3M4YHON (hOpMe: aHATUTUYECKOW, rpadudeckoil u ciaoBecHOl. Ero m3ydyeHne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJICHHS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3aLUH,
HCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHus «Havana mareMaTHdeckoro aHajan3a» IMO3BOJISET CYLIECTBEHHO
pacCUIMPUTH KPYT KaK MATEMATHYECKHX, TaK M MPUKJIATHBIX 3a/1a4, JOCTYITHbIX 00yYaromuMcst, ¥
KOTOPBIX IMOSIBJIIETCS] BO3MOXKHOCTD UCCIIENIOBATh M CTPOUTD Ipaduku QyHKIHH, ONPEAeTSITh HX
HanOOJbIINe U HANMEHBIINE 3HAYEHHSI, BBIYUCIATD IUOMaan GUryp u oObEMBI TEJI, HAXOAUTh
CKOpPOCTM W YCKOpeHHs npoueccoB. JlaHHas copep:kaTelbHas JIMHUSA OTKPbIBAET HOBbIE
BO3MO)KHOCTH TOCTPOEHUS MaTeMaTUYeCKUX MoJeiell peajbHbIX CUTyallui, HaxOXIEHHs



HAUJy4dlIero peueHusd B MPUKITAAHBIX, B TOM HYHCJIC COHHUAJBHO-3KOHOMHYECCKHUX, 3aJavax.
3HAKOMCTBO C OCHOBAaMH MaT€MAaTH4YECKOTO aHANN3a CIOCOOCTBYET pPa3BUTHIO abCTPAKTHOTO,
(OpMabHO-IOrMYECKOT0 U KPEaTUBHOTO MBILUICHUS, (OPMHUPOBAHUIO YMEHUH pPacro3HaBaTh
NPOSIBJICHUS] 3aKOHOB MAaTEMAaTHKH B HayKe, TeXHHKe M HUcKyccTBe. OOywarommecs: y3HAKOT O
BBIAAOIIUXCA PE3YIIbTATAX, MOJYYCHHBIX B XOA€ PA3BUTUA MATCMATUKU KaK HAYKH, U UX aBTOpax.

COI[Gp)KaTeJ'IbHO-MGTOI[I/ILIGCKaﬂ JmuHuS « MHOKECTBa W JIOTUKa» B OCHOBHOM IIOCBALICHA
SJIEMCHTAM TCOPUHU MHOKECTB. TeOpeTI/IKO-MHO)KeCTBeHHbIe NPpEACTABJICHHUSA TPOHU3BIBAOT BECH
KypC IIKOJIbHOH MaTeMaTHKHU U MPeIaraloT Haubojee YHUBEPCATbHBIN S3bIK, OOBEIUHSIOMIUI
BCC€ pas3aciibl MaTEMATUKU U eé HpPIJIO)KeHPIfI, OHU CBA3BIBAOT pPa3HbIE MAaTCMaTHYCCKUEC
JUCHUIUIMHBI B €JUHOE LICJIOC. HOBTOMy BAXKHO [OaThb BO3MOXHOCTb INKOJbHUKY IMMOHUMATDH
TeOpeTHKO-MHO)KeCTBeHHbeI SA3BIK COBpeMeHHOfI MATEMATUKHN MW HCIOJB30BaTh €10 IJIs
BBIPaKCHUA CBOUX MBICITEH.

B kypce «AnreOpa 1 Havajga MaTeMaTUYECKOrO aHAJIN3a» MPHUCYTCTBYIOT TAK)KE OCHOBBI
MaTEMaTHYECKOr0 MOJENHUPOBAHUS, KOTOPbIE NPH3BaHbl CHOPMUPOBATH HABBIKM ITOCTPOCHUS
MojieNiell pealbHbIX CUTYalWH, UCCIEAOBAHUS STUX MOJENeH C MOMOIIBIO anmnapara ajaredpel u
MATEMATUYCCKOrO aHajin3da W UHTCPHOPETAINUN ITOJYYCHHBIX PE3YJIBTATOB. Takue 3aaHUA
BIUIETEHBbl B K&XKIbIA M3 pPa3fesioB MNPOrpaMMBbl, MOCKOJBKY BECh MaTepuall Kypca LIUPOKO
HUCMOJIB3YETCA OJIA PCIICHUA MPUKIIAAHBIX 3a71a4. HpI/I pPEIICHNN PEAJBHBIX MMPAKTUYCCKUX 3ada4
yuammecss  pa3BMBAOT  HAONIOAATENbHOCTb,  YMEHHE  HAXOAWUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIONB30BATh AHANOTHIO, 0000IMaTh M KOHKPETH3HPOBATH IMPOOsEMYy.
I[eﬂTeJ'IbHOCTb I10 (I)OpMI/IpOBaHI/II-O HaBbIKOB PEHICHHA NPUKIAAHBIX 3adad OPraHu3syeTCsa B
IpoLecce U3y4eHHsI BCEX TeM Kypca «Anredpa 1 Hauasa MaTeMaTHIECKOTO aHAI3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUTAHE

B y4eOHOM miaHe Ha M3ydeHHe Kypca anreOpbl W Hadal MaTEMAaTHYECKOrO aHainu3a Ha
0a3oBOM ypoBHE OTBOAUTCS 2 Haca B Henenro B 10 kimacce u 3 yaca B Henenmo B 11 kiacce, Bcero
3a nBa roga oby4enwust — 170 qacos.



COAEP/KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yncia 1 BbIYHCICHUA

Paumonanbabie unciaa. OObIKHOBEHHBIE U NECATHYHBIE MPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoguyueckue  Apodu.  ApupmeTnyuecKkue Omepaudd ¢ PAlMOHAJIbHBIMH  YHCJIAMH,
npeoOpa3oBaHUsl YHCIOBBIX BblpakeHWH. IlpumeHneHue npoOeil W TPOLIEHTOB U pEIIEHUS
MPUKIAAHBIX 3374 U3 PA3JIUYHBIX OTPACIEH 3HAHUHN U PEAIbHON JKU3HH.

JleilicTBUTENbHBIE YHCHIa. PanmoHambHBIE W MppaLMOHANbHBIE uyucna. Apudmerndeckne
OTepaLyy C IeHCTBUTEIbHBIMUA YuciamMu. [IpuOnnkEHHbIE BBIYUCICHUS, IPABHIa OKPYTJICHUS,
MIPUKUKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbM nokazareneMm. CtanmaptHas Gopma 3amucy AeHCTBUTENBHOTO YUCIHA.
Ucnonp3oBaane mnoaxondmed (OpMbl 3aMUCH  ACHCTBUTENBHBIX YHCET [UIS  PELICHHS
MPAKTUYECKUX 33724 U NPECTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypanpHOW cTemneHu. JlefcTBus ¢ apudMeTHIeCKUMHU
KOPHSIMU HaTypPaJIbHOM CTENEHU.

CuHycC, KOCUHYC U TaHI€HC YMCJIOBOTO aprymeHta. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHCJIOBOI'O apryMEHTA.

YpaBHeHHUSI H HEPABEHCTBA

ToxxnecTBa U TOXKIECTBEHHbIE TPe0OPa30BaHUS.

[Ipeobpa3oBanne TPUTOHOMETPUYECKUX BbIpakeHHUH. (OCHOBHBIE TPUTOHOMETPHUYECKHE
bopmybL.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, penienne HepaBeHCcTBa. MeTo HHTepBaJIOB.

Pemenune nenpix 1 ApoOHO-PAIMOHATBHBIX YPABHEHUH 1 HEPABEHCTB.

Pemenne nppalnoHanbHbIX YPABHEHUNH U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUI.

IIpumeHeHne ypaBHEHUN M HEPABEHCTB K PELICHHUIO MATEMAaTHYECKUX 3a7ad W 3a1ad U3
Pa3NIMYHBIX O0JACTEeH HAYKU U PEaTbHON *KU3HH.

DyHKIHH U TPaQUKH

Oyuk1us, crocodwl 3ananus GyHkuun. I'paduk pysxuun. Banmuo oOpaTHbie GyHKINU.

Ob6nactp onpeneneHust 1 MHOXKeCTBO 3HaueHUH QpyHkuuu. Hymn ¢yaxmun. ITpomexxyTku
3HAKOIOCTOSIHCTBA. UETHBIC 1 HEUETHBIC (PYHKLIUU.

CrenenHas QyHKIMS C HAaTypaJbHbIM U LIEJBIM TOKaszareieM. E& cBolicTBa u rpaduk.
CaoticTBa u rpaduk KOpHSI #-0 CTETICHH.

TpuroHomerpudeckass OKPYXKHOCTb, OINpPENENIeHHe TPUTOHOMETPHUECKUX (PYHKLUH
YHCJIOBOI'O apryMEHTA.

Ha4asa maTeMaTH4eCKOr0o aHAJIH3A

ITocnenoBarenpHOCTH,  CrOCOOBI  3afJaHMs  TOCJIEAOBATENbHOCTEH.  MOHOTOHHBIE
MOCJIEAOBATEIbHOCTH.

Apudmernueckas W reoMeTpuueckas — mporpeccud.  beckoHedHo — yObIBaroImas
reoMmerpuueckasi nmporpeccus. CymMmma OeCKOHEYHO yObIBaroIlel reoMeTpUYeCKON MPOrPeCcCHH.
®dopMyna CIOXKHBIX NPOLEHTOB. Mcrnosb30BaHuEe MPOrpeccuu AJjsl PELICHHs PealbHbIX 3a1ad
MIPUKJIAAHOTO Xapakrepa.

MHoxecTBa H JJOTHKA



MHoxecTBO, onepauuu Hajx MHokecTBamu. /{uarpammel Ditnepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOIO ammnapaTra AJjsl ONUCAaHUs PEeajibHbIX MPOLIECCOB W SIBJICHUH, NPHU
peLIeHNH 3a/1a4 U3 IPYyTruxX yueOHbIX MPEIMETOB.

Omnpenenenue, Teopema, CIeACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yncaa 1 BbIYHCICHUA

Harypanbaele u nensle yncia. IlpusHaku 1eMMOCTH LEbIX YUCEN.

Crenenb ¢ palMOHATBHBIM MMOKa3aTejeM. CBONCTBA CTETICHH.

Jlorapudm uncna. JlecaTu4HbIE U HATYPAIbHBIC JIOTAPH(PMBI.

YpaBHeHHUS1 H HEPABEHCTBA

[IpeobpazoBanne BEIpAKEHHH, COAEPIKALINX JIOTAPU(MBI.

[IpeobpazoBanne BEIpAKEHHH, COAEPIKALINX CTETIEHHU C PALIMOHAIBHBIM [TOKA3aTeIIeM.

IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokasaTenbHblE ypaBHEHHs U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUsS] U HEPABEHCTBA.

CucreMpl NUHENHBIX ypaBHEHM. PelleHune NPHUKIaIHBIX 3a7a4 C IMOMOLIbI CHUCTEMBbI
JIMHENHBIX YPaBHEHU.

CucreMbl U COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMmeHeHne ypaBHEHHMI, CUCTEM M HEPABEHCTB K PELICHHIO MAaTEMaTUYECKHUX 3a4ad U
3a/1a4 U3 Pa3IMYHbIX 00IacTel HAYKU U PealbHON JKU3HU.

DyHKUUH U TPaQUKH

Oyukius.  Ilepuonuueckue  pyHkumn.  IIpoMeXyTkM  MOHOTOHHOCTH — (PYHKLIHMH.
Maxkcumymbl 1 MUHEMYyMbl QyHKIuU. Hanbonbimiee W HanMeHblnee 3HaueHHE (PYHKIUU Ha
MIPOMEKYTKE.

TpuroHomerpudeckre QyHKIUH, UX CBOMCTBA U rPpadUKH.

ITokazatenpHas u jgorapudmudeckas GyHKIHH, UX CBOWCTBA U rpauKu.

Ucnonp3oanne rpagukoB GyHKIHHA A pEIICHUs] YPABHEHUH U JTMHEHHBIX CUCTEM.

Ucnonp3oBanne rpadukoB (PYHKIMH Ui UCCIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbIE BO3HUKAIOT MPH PEIIEHUH 3aa4 U3 APYTHX YIEOHBIX MPEIMETOB U PEATbHON KU3HH.

Ha4asa MmaTeMaTH4eCKOro aHAJIH3A

HenpepsiBHble pyHKIMNA. MeTO HHTEPBAJIOB ISl PELICHUST HEPABEHCTB.

IIpousBonnas ¢pyHkuuu. I'eomerprdecknii 1 GU3MIECKUI CMBICI TPOU3BOAHOM.

IIpousBonHble 31eMeHTapHBIX (PyHKIUH. POpMYyJIBI HAXOXKACHUS MPOM3BOAHONW CYMMBI,
MPOM3BEACHUS H YaCTHOTO (DYHKIIMH.

[IprMmeHeHne MPOU3BOAHON K UCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTD U 3KCTPEMYMBL
Haxoxxnenne HanOospiero 1 HANMEHbBIIETo 3HaAYeHHsT (PYHKIIMH Ha OTPE3Ke.

Ilpumenenne NPOU3BOAHONW MUl HAXOXKACHMS HAWUY4YLIEr0 pPELIeHUs B NPUKJIAAHBIX
3aja4ax, Juisl ONpeeIeHus] CKOPOCTH MPOLecca, 3a1aHHOro (GOpPMyJION MiH rpaIKOM.

ITepBooOpasnas. Tabnuia nepBooOpa3HBIX.

Wnterpan, ero reomerpudeckuil W (PU3MUECKUd CMbICH. BpluncieHne wHTErpana mo
dopmynie HetoroHa—JleriOHMIIa.



INTAHUPYEMBIE PE3YJIbTATbBI

OcBoenne yueOHOro mpenmera «MareMaTHKa» OOJKHO OOECTeYHBATH MOCTHIKEHHE Ha
ypoBHE cpenHero oOmero o0pa3oBaHUs CHAENYIOIINX JUYHOCTHBIX, METAMPEeIMETHbIX U
NpeIMETHBIX 00pa3oBaTEIbHBIX PE3YIbTATOB:

JIMUHHOCTHBIE PE3YJBbTATHI

JIM4HOCTHBIE pEe3yNbTAaThl OCBOCHHS MPOrpamMmbl yueOHOro mpenmMera «MaTemaTHkay
XapaKTePU3YIOTCS:

I'paxxnaHckoe BOCIIUTAHUE:

C(OPMUPOBAHHOCTBIO TPAXKMAHCKOW MO3ULMK  OOYYArOIIEerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHUMCKOTO OOINECTBA, MPENCTABIEHUEM O MAaTEMAaTHYECKUX OCHOBAX
(YHKIIUOHUPOBAHUS PA3JIUMYHBIX CTPYKTYpP, SBIEHUH, NPOLEAyp TpakIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHl W TMp.), YMEHHEM B3aNMMOAEHCTBOBATH C COLMAJbHBIMU WHCTHUTYTAMH B
COOTBETCTBUU ¢ UX (PYHKIMSIMU 1 HA3HAYCHHUEM.

[MarpuoTndeckoe BOCIIUTAHHE:

cOpPMHPOBAHHOCTBHIO POCCUICKON IPa’KNaHCKOW HIAEHTHYHOCTH, YBAXKEHHUS K MPOIILIIOMY H
HACTOSIIIIEMY POCCHUICKON MAaTeMaTHKH, IEHHOCTHBIM OTHOIIEHUEM K TOCTHIKEHUSIM POCCHHCKUX
MaT€MaTUKOB U POCCUMCKON MaTEMAaTHYECKOW IIKOJbL, K MCIOJb30BAHUIO 3TUX AOCTHXKEHUN B
APYTUX HayKaxX, TEXHOJOTUAX, chepax SKOHOMUKH.

JyxOBHO-HPABCTBEHHOT'O BOCITUTAHUS

OCO3HAHWEM JYXOBHBIX [IEHHOCTEH POCCHIICKOr0 Hapoaa, C(hOPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
OOCTIDKEHUM HAYKH U JEATENbHOCTBE) YYEHOTO, OCO3HAHHUEM JIMYHOTO BKJIaJla B MOCTPOEHUE
yCTOWYUBOTO OyayIIero.

DCTETUYECKOE BOCIIUTAHUE:

5CTETUYECKUM  OTHOLIEHMEM K  MHPY, BKJIIOYas OCTETUKY  MATEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pPEIIeHH, PaACCYKIEeHUI;, BOCIPUUMYHBOCTBIO K
MaTEMaTUYECKUM aCTIEKTaM Pa3JINYHBbIX BUJIOB UCKYCCTBA.

PuU3NYECKOe BOCITUTAHUE:

c(OPMUPOBAHHOCTBE) YMEHHsSI TPUMEHSATh MATEMaTHYeCKHE 3HAHUS B HHTEpecax
3nopoBoro u OezomacHoro odpasa KU3HHM, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 3I0POBBIO
(3mopoBoe muTaHue, cOATAHCHPOBAHHBIA PEKUM 3aHSATUH U OTABIXA, PEryyispHas (puanydeckas
AKTUBHOCTb), (DM3MUYECKOr0 COBEPIICHCTBOBAHUS, MPU 3aHATUSX CIIOPTUBHO-030POBHTEIHHON
TNEATENIbHOCTBIO.

Tpynosoe BocuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS, MHTEPECOM K PasIMIHbIM
chepam npodheCCHOHATIBHOM AESITeIbHOCTH, CBSI3aHHBIM C MAaTEMATHUKOH U €€ MPHIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBIOOP OyayIieil npodeccun u peaan3oBbIBATb COOCTBEHHbBIS
JKU3HEHHBIC TIUJIAHBI, TOTOBHOCTBIO M CHOCOOHOCTBEO K MaTeMaTUYecKOMy OOpa3OBaHUIO U
camMo00pa30BaHUIO HAa MPOTSKEHUH BCEH JKU3HU, TOTOBHOCTBIO K AKTUBHOMY VYaCTHIO B PELICHHU
MPAKTUYECKUX 3371a4 MATEMATUIECKON HAMPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE!

c(OPMUPOBAHHOCTBIO 3KOJIOTUYECKOW KyJNbTYypPbl, NMOHUMAHUEM BIIUSHUS COLIMAJIBHO-
SKOHOMHYECKUX MPOLIECCOB HA COCTOSHUE MNPUPOAHON M COLMAJIbHON Cpeabl, OCO3HAHUEM



ro0aNbHOrO — XapakTepa JKOJIOTMYeCKHX  npodjieM; OpHeHTanueld Ha  TpUMEHEHHe
MaTeMaTHYECKUX 3HAHUH AU PELIeHUs 3a7ad B 0OJacTU OKPY)KAKOLIEH Cpenbl, MJIaHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX IMOCIEACTBUI IJIs1 OKPYKAIOLIEH CPEbL.

LlennocTH Hay4YHOrO MO3HAHUS:

Cc(pOPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHA HAyKH M OOIIECTBEHHOH MPAaKTHKH, TOHUMAHUEM MaTEeMaTUYECKOH HAayKH Kak cepbl
YEJIOBEUECKON NEeATENbHOCTH, 3TANOB €€ Pa3sBUTUSA M 3HAYMMOCTH AJI Pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTEMATUKHU U MATEMATUYECKOMN KyJIbTYPOH KaK CPECTBOM IMO3HAHUS MUPA,
TOTOBHOCTBIO OCYILIECTBJIATh MPOEKTHYIO U UCCIIENOBATENbCKYIO NEATEIbHOCTh HHANBUYAJIBHO
U B IpymIe.

METANPEAMETHBIE PE3YJBbTATHI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS POrpaMMbl yueOHOTo npenMeTa «MaTteMaTHKa»
XapaKkTEePU3yIOTCA  OBJAJEHHEM  YHUBEPCAIbHBIMU  HO3HABAMENbHOIMU  OCliCmEUusmu,
VHUBEPCANLHVIMU — KOMMYHUKAMUGHIMY — OCHCMGUAMU,  VHUBEPCANbHbIMU  PeCyAMUEHbIMIU
oeticmeusmu.

1) Vuusepcanvnvie nosnagamenwvnsie oeiicmaus, obecneyusaiom opmuposanie 6a306vix
KO2HUMUBHBIX NPOYECco8 00yuaiowuxcs (0ceoeHue Memoo08 NOZHAHUS OKPYICAIOWe20 MUpd;
npuMeHeHue 102UYECKUX, UCCAe006AMeNbCKUX ONepayuil, ymMenuil pabomams ¢ unpopmayueti).

basoBble nornyueckue necTBUs:

® BBIIBJITh M XaPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOLIEHUH MEXIy MOHATUSAMH, (OPMYJIHPOBATH OIPENENICHUS MOHSATHUH,
yCTaHAaBJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIACCH(PHUKAIIMU, OCHOBAHUS AJis1 00001IIeH s
U CPaBHEHUS, KPUTEPUU MPOBOAUMOTO aHAJIN3A,

® BOCIPUHHUMATH, HOPMyIHpPOBaTH U MPEOOPA3OBLIBATH CYKIEHUS: YTBEPAUTEIbHBIE U
OTpHULATENIbHBIC, €MUHIYHBIE, YACTHBIE U O0IIUE; YCIOBHBIE,

®  BBIIBJSITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHS B (aKTax,
JAHHBIX, HAOMIONEHMSIX W YTBEPXKICHUSX; IpenjaraTb KPUTEPUU IJIsl BBIIBJICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUNH;

e JeNaTh BBIBOABI C MCIOJIb30BAHHUEM 3aKOHOB JIOTUKHU, JENYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIFOYEHUH, YMO3aKIJIIOYSHUH 110 aHAJIOTHH,

® IPOBOIUTH CAMOCTOSITENIHO JIOKA3aTeIbCTBA MATEMATHUYECKHUX YTBEPKACHUN (TIpsSIMBbIe
U OT TMPOTUBHOIO), BBICTPAMBATHL APTYMEHTALMUIO, TPUBOAUTH MNPUMEPBl H
KOHTPIPUMEPBI; 00OCHOBBIBATH COOCTBEHHBIE CY KIEHHS U BBIBOABI,

e BeIOMpaTh croco0 pemeHus y4eOHOH 3amadyn (CpaBHHUBATh HECKOJIBKO BApHUAHTOB
pelenus, BbIOMpaTh HanOOIee MOAXOMALINA C YIETOM CaMOCTOSITENbHO BBIACICHHBIX
KPUTEPHEB).

basoBble nccnenoBaTenbCKre NEHCTBHA:

® UCINOJB30BAaTh  BOMPOCHl  KAK  HCCIEAOBATENIbCKUH  WHCTPYMEHT  IO3HAHHS,
¢dbopmyaHpoBaTh BOMPOCHI, (PUKCHPYIOIIKE MPOTHBOPEUHE, MPOOIeMy, YCTAaHABINBATh
HUCKOMO€ M AaHHOe, (POPMHPOBATH THUIOTE3y, APTYMEHTHPOBATH CBOK IO3ULIHIO,
MHEHHE;,

® TIPOBOIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA OKCIEPUMEHT, HCCIICIOBAHUE TIO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SIBJICHMs, IpoLecca,
BBISIBJICHHIO 3aBHCUMOCTEH MEXy OObEKTaMH, SIBJICHUSMH, ITPOLIECCAMH,



® caMoOCTOATeIbHO (HOpPMyNHUPOBaTh OOOOIIEHMss W BBIBOOBI MO  pPe3yjbTaTaMm
NPOBENEHHOrO HAOMIOACHNUS, UCCIIENOBAHMS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U OOOOIIEHHMIA,

® IPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, & TAKXKE BBIIBUTATD MPEAIOIOKECHHUS
0 €ro pa3BUTHH B HOBBIX YCJIOBHUSIX.

Pabora ¢ undpopmanmeii:

® BBLBJATH AeULUNTH HHPOPMALIUK, TAaHHBIX, HEOOXOIUMBIX JJIsI OTBETA HA BOMPOC U
IUIS1 PELICHNUS 3a/1a4H,

e BpIOMpaTh WHPOPMALIMIO M3 HCTOYHMKOB PA3JMYHBIX THUIIOB, AaHAJH3HPOBATS,
CHUCTEMATH3MPOBATh U HUHTEPIPETHPOBATh WH(POPMALMIO PA3JIMYHBIX BUIOB U (HopM
NPEACTaBICHNUS,

® CTPYKTYpHpPOBaTh HHPOPMALMIO, TPEACTABIATh €€ B pa3IuyHbIX (OopMax,
WLTIOCTPUPOBATH IpaprUEcKy;

® OICHUWBATh HAAE&KHOCTh HWHPOPMALMU IO CAMOCTOSTENBHO CPOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvnvie kommynukamuenvie Oeiicmeiis, 00ecnevusaom c@hopmuposaniocnty

COYUANBHBIX HABBIKOG OOV UAIOUJUXCAL.

Obuenne:

® BOCHIPUHHUMATH U (HOPMYJIUPOBATH CYXKIEHHUS B COOTBETCTBUU C YCJIOBUSMHU H LENSIMHU
OOIIeHusI, SICHO, TOYHO, TPAaMOTHO BBIPAKATh CBOKO TOUKY 3PEHHS B YCTHBIX H
MMUCbMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS 110 XOAY PELISHUs 3a1aui, KOMMEHTHPOBATh
NOJIYYE€HHBIN PE3yJIbTaT,

e B x0Je OOCYXKIEHUS 33a7aBaTh BOMPOCH! MO CYIIECTBY 0OCYKAaEMOM TEMBbI, MPOOIIEMBI,
pelaeMoii 3a1auu, BBICKA3bIBATh UACH, HALIEIICHHBIE HAa TIOUCK PELICHHUST; COMTOCTABIIATD
CBOU CYXKII€HHSI C CY>KACHHUAMH APYTUX YYACTHUKOB JUasiora, 0OHapy KUBATh pa3inyine
U CXOACTBO TMO3ULMIA;, B KOPPEKTHOH (opme (OpMYyJIHUpOBATH PA3HOTIACHS, CBOU
BO3PAXKECHUS,

® MPEICTABIISITH PE3YJbTAaThl PEIICHUS 3a1a4H, SKCIIEPUMEHTA, UCCIEIOBAHUS, TIPOEKTA;
CaMOCTOSITENIHO BBIOMpaTh (OpMAT BBICTYIUICHHSI C YUETOM 3a4ad IPE3CHTALUH U
0COOEHHOCTEH ay TUTOPHH.

CoTpyaHu4ecTBO:

® [IOHMMATh U UCIOJB30BATh MPEUMYIIECTBA KOMAHAHON U MHANBUIYAJIbHOH padoThl pH
pewmeHny y4eOHbIX 3a1ad; MPUHUMATD LeJIb COBMECTHOH AESITeNbHOCTH, TUIAHUPOBATD
OpPTaHU3aLMI0 COBMECTHOH paloThl, pacmpenensiaTb BHAbI padoT, HOroBapHBaTHC,
oOcykaaTh mponece 1 pe3yibrar padoTsl; 0000MaTh MHEHHS] HECKOJIBKUX JIFOJIEH,

® y4YaCTBOBAaTh B IPYMIOBBIX opmax padoTsl (00CykaeHus, 0OOMEH MHEHHUH, KMO3TOBbIC
IITYPMBL) U HHBIE); BBITOJHATH CBOKO YaCTh PabOThl M KOOPIUHUPOBATH CBOH AEHCTBUS
C IPYTHMH YWIEHAMH KOMAaHJbl;, OLICHUBATh KaY€CTBO CBOETO BKJIa/a B OOIIUH MPOIYKT
10 KPUTEPHSIM, CHOPMYyIHPOBAHHBIM YHaCTHUKAMH B3aHMMOICHCTBHSI.

3) Yuueepcansnvie pezyniamusnsie oeiicmais, 0becneyusarom Qopmuposanie cmviCio6bIx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanusi:

COCTABJIATh IUJIaH, AJTOPUTM PEIIEHUs 3a7add, BbIOUPATh CIOCOO pPELIeHUs C YYETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAPUAHTBI PEIICHUH ¢ Y4ETOM HOBOM MH(pOPMALIUH.



CaMOKOHTpOIB:

® BJIAJACTH HAaBBIKAMH MO3HaBaTEILHOU pe(l).]'[eKCI/II/I KaKk OCO3HaHUA COBCPHIACMbIX
OEUCTBUI M MBICIUTENBHBIX TPOLECCOB, UX pPe3yJbTATOB, BIANETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJSI IMpOLiecca M pe3ysbTaTa PELICHUS MaTeMaTH4ecKOn
3a7a4m;

¢ TPCABUACTb TPYAHOCTHU, KOTOPBLIC MOT'YT BOZHUKHYTH IPHU PCHICHUHN 3ada4i, BHOCUTH
KOPPEKTUBBI B ACATCIIBHOCTh Ha OCHOBEC HOBBIX O6CTO$IT€J'IBCTB, JaHHBIX, Haﬁ,[[eHHbIX
omHOOK, BBISIBJICHHBIX TPYAHOCTEH;

¢ OUCHHMBATL COOTBECTCTBUEC PE3yJibTaTa LEJIU U YCJIOBUAM, OO BICHATD MPUYNHBI
AOCTUXKCHUA WM HEAOCTUKCHUA PE3YJIbTATOB ACATCIBbHOCTHU, HaXOAWUTb OLHI/I6Ky,
IaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

NPEIMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa M Havajla MaTeMaTHYECKOrO aHANN3a» Ha YPOBHE
cpennero odmero oOpa3oBaHus JODKHO 00ECIeunBaTh NOCTHKEHHE CIEAYIOLINX MPEIMETHBIX
00pa3oBaTEeNbHBIX PE3YJIBTATOB:

10 KJIACC

Yucaa v BbIYHCICHUSA

OmnepupoBaTh NOHATHSIMU. PALMOHAIBHOE M IEHCTBUTENILHOE YHUCIO, OOBIKHOBEHHAS H
IeCATUYHAs APOOb, MPOLIEHTBL.

BeImonssTh apudMeTnieckne oneparnyy ¢ paoHAIbHBIMU U EHCTBUTEIbHBIMU YHCIAMH.

BoeImonHATh TPUONMKEHHBIE BBIMUCICHHS, HCIOJNB3Ys TNpPaBWiIa OKPYIJICHHUs, [eJaTh
NPUKUAKY U OLEHKY Pe3yJIbTaTa BIYUCICHUH.

OmnepupoBaTh HMOHSATHSMHU. CTENEHb C LENbIM TOKa3aTeNeM, CTaHnapTHas (opMa 3armucu
IEWCTBUTENIHOIO YHCJIA, KOPEHb HATYPAJbHOW CTENEHH, HCIIONb30BaTh MOIXOIAIYI0 (popmy
3aIHCH IeHCTBUTENBHBIX YHCEI IS PEIIEHUS MPAKTHUECKUX 3a7a4 1 MPENCTABICHHS JaHHbIX.

OmnepupoBaTh NOHATUSIMH: CHHYC, KOCHHYC M TAHT€HC MTPOU3BOJILHOTO YIJIA, HCIIOJIb30BATh
3aMKCh MPOU3BOJIBHOIO YIJIa Yyepe3 00paTHbIE TPUTOHOMETPUIECKHIE (PYHKIIHH.

YpaBHeHHUS] H HEPABEHCTBA

OmnepupoBaTh MOHATHSIMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, LEJIOE, PALIHOHAIBHOE,
UppalMOHAIIbHOE YPAaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPHUIECKOE YPABHEHHE,

BemonaaTe  mpeoOpa3oBaHUs  TPUTOHOMETPHUECKHUX  BBIPAKEHHMH W pemarthb
TPUTOHOMETPHUYECKUE YPABHEHHSI.

BeImonsaTs peoOpa3oBaHus IENbIX, PALMOHANBHBIX W UPPALMOHAIBHBIX BBIPAKEHUH U
pewaTb OCHOBHBIE THIIBI LIEJIBIX, PALIMOHAJBHBIX U MPPALIMOHATBHBIX YPABHEHUH 1 HEPABEHCTB.

[IprMeHATh ypaBHEHUS] M HEPABEHCTBA IS PELIEHHS] MAaTEMAaTHYECKHUX 3a/1a4 M 3a1a4 U3
PA3NMUYHBIX 00JIACTEeH HAYKU U PEaTbHON XKU3HH.

MonenupoBaTb peabHble CHTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHUH,
ypaBHEHMsI, HEpPaBEHCTBA IO YCJIOBHIO 3a/a4yd, HCCIENOBAaTh MOCTPOCHHbIE MOJENU C
UCTIOJIb30BaHUEM armapara ainreOpsl.

DyHKIHH U TPagUKH

OmnepupoBath NOHITHIME: QyHKLHS, CIOCOOBI 3aaaHus QyHKINU, 0OJIACTh OMpeneIeHUs U
MHOXKECTBO 3Ha4eHUN PyHKIMH, rpaduk QyHKINH, B3AUMHO OOpaTHBIE (PyHKIIHH.



OmnepupoBaTh MOHATHSIMU: YETHOCTb U HEYETHOCTD (DYHKIINH, HYJIH (YHKLIHHU, TPOMEKYTKH
3HAKOMOCTOSIHCTBA.

Ucnonp3oBath rpaduku GyHKIUHN U pEIleHHs yPaBHEHHH.

Ctpoutp u umrarh rpaduku JTMHEHHOH (YHKUMH, KBAAPATHYHOW (PYHKLMHU, CTENIEHHOH
(YHKLNH C LETBIM IMOKA3aTeNEM.

Hcnonb3oBath rpaduku GyHKUMHA J1sI UCCIEAOBAHUS MPOIECCOB M 3aBUCHMOCTEH TpH
peleHny 3a7ad U3 APYrux y4eOHBbIX MPEAMETOB M pPEeallbHOW JKM3HHM, BbIpakaTb (hopMyJIamu
3aBUCUMOCTH MEXYy BEIUYNHAMH.

Hauyana maTeMaTH4eCcKOro aHAJIM3a

OnepupoBaTh NOHATHSIMH. TOCIENOBATEIBHOCTb, apU(pMETHUYECKass U TeOMETpUUECKast
MIPOrPECCUU.

OmnepupoBath MOHATHAMHU: OECKOHEUHO YOBIBAIOIIAsi FTEOMETPUYECKAst IPOTrPECCHs], CyMMa
OeCcKOHEYHO YOBIBAIOIIEH reOMeTPUYECKON MPOTrPECCHH.

3amaBarh MOCIENOBATEIBHOCTH PA3IMYHBIME CITOCOOAMHU.

Hcnonb3oBaTh CBONCTBA MOCHENOBATENbHOCTEN U MPOrPeccUil AJs PelleHUs peasbHbIX
3a/1a4 NPUKJIAAHOIO XapakTepa.

MHoxecTBa H JJOTHKA

OnepupoBaTh NOHATUSIMHU: MHOXKECTBO, ONEpaLui HaJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar AJs ONMUCAHUS peabHbIX MPOLECCOB
U SIBJICHUH, TIPY PELICHUH 3a/1a4 U3 APYTrUuX y4eOHBIX IPEIMETOB.

OnepupoBaTh NOHATUSIMU: OIpeNeieHNe, TeopeMa, CIeICTBUE, 10KA3aTeIbCTBO.

11 KJIACC

Yncoa v BbIYHCICHUA

OnepupoBaTh MNOHATUAMU: HATypaJbHOE, LEJO€ 4YHCJIO, MHCIONb30BaTh MpPU3HAKU
JEIUMOCTH LIEJIBIX YUCEJ, Pa3JIO’KEHHUE YNCIIA Ha MPOCTbIE MHOXKUTENH IJIS PELICHUs 3aAa4.

OnepupoBath NOHATHEM: CTENIEHb C PALlMOHATIbHBIM MIOKAa3aTeNeM.

OmnepupoBaTh NOHATUSAMH: JIOTApU(PM UNCIIA, NECITHYHBIE H HATYPAJIbHbIE JIOTapU(PMBL

YpaBHeHHUS1 H HEPABEHCTBA

[IpuMeHATP CBOHCTBA CTEMEHU Ui NPeoOpasOBaHUsS BBIPAKEHHH; ONEPHPOBATH
MOHATUSIMU: NTOKA3aTENbHOE YPABHEHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIE TUIIBI TOKA3ATEIbHBIX
YpPaBHEHUI U HEPABEHCTB.

Bemonssate mpeoOpa3oBaHUs BBIPAKEHUH, COAEpIKAIIUX JIOrapu(MBbl, ONEPHUPOBATH
NOHATHSIMH:  JIOTapu(PMUYECKOe YpaBHEHHE W HEPABEHCTBO, pEIIaTb OCHOBHBIE THIIBI
JorapupMHUUECKIX YPAaBHEHUH 1 HEPABEHCTB.

Haxoaute pemeHns NpoCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JINHEHHBIX YpaBHEHUHN U €€ pelleHue; UCIIONb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUM JJIs1 PEIICHUs] MPAKTUYECKUX 3a4a4.

Haxopute pemenus npoCTeHIINX CUCTEM U COBOKYITHOCTEH pallMOHANBHBIX YPABHEHUN U
HEPaBEHCTB.

MonenupoBaTb peallbHble CHTYallMd Ha S3bIKE ajreOpbl, COCTABJSATH BBIPAKEHHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI M0 YCIOBUIO 3a[]a4M, UCCIIEN0BATh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAHUEM amrapara anreOpbl.

DyHKUHH U TPaQUKH



OnepupoBaTh TOHATHSMH. TepUONUYECKas (PYHKLHUS, MPOMEXKYTKH MOHOTOHHOCTH
($YHKUMH, TOUYKH SKCTpeMyMa (yHKIUH, HanOoJbllee U HaUMeHbIIee 3HaYeHHs (DYyHKIUH Ha
MPOMEXKYTKE, UCTIONB30BATh UX ISl HCCIIENOBAHUS (PYHKIINH, 3aJaHHON rpaduKOM.

OnepupoBarb  MOHATHAMHU:  TrpadUKH  TOKA3aTeNbHOH,  Jorapupmuyeckod  u
TPUTOHOMETPHUYECKUX (PyHKIUI, n300paskaTh UX Ha KOOPAWHATHOM IUIOCKOCTH M HCIIOJIb30BATh
IUIsl pellleHUs] YpaBHEHUN 1 HEPaBEHCTB.

UzobpakaTp Ha KOOPAMHATHOH TIUIOCKOCTH TpauKd JIMHEHHBIX YpPaBHEHUH W
HCIOJIb30BATh UX AJIsl PeLEeHUs] CUCTEMBbI JINHEHHBIX YpaBHEHUI.

Ucnonp3oBarh rpadukn QyHKOMHA AN UCCIENOBAHMS IMPOLECCOB M 3aBHCUMOCTEH W3
APYTUX yueOHBIX TUCLIUILIHH.

Hayana maTeMaTH4eCKOro aHAJIH3A

OmnepupoBaTh NOHATUSIMH: HeTIpEpbIBHAsA GYHKLINS; TPOU3BOAHAS (PYHKIIMU; UCTIONB30BATh
reOMETPUUECKUI U (PU3NIECKUN CMBICI IPOM3BOJHON IS PEIICHUS 3a/1a4.

Haxoauth npousBOAHbBIE 3JE€MEHTAPHBIX (DYHKIUH, BBMHUCIATH MPOH3BOAHBIE CYMMBI,
MPOU3BEACHUS, YACTHOTO (DYHKIIHIA.

Ucnonp3oBaTh MPOM3BOOHYIO Ui HUCCIEAOBaHUS (PYHKIMHM HAa MOHOTOHHOCTH U
SKCTPEMYMBI, TPUMEHSTh PE3YJIbTAaThl UCCICAOBAHUS K IIOCTPOCHUIO TpadHKOB.

Hcnonb30BaTh NpOU3BOAHYIO JUIsl HAXOXKIEHUS HAUYULIEro peuieHHs] B NMPUKIAAHBIX, B
TOM YHCJIE€ COLIMAbHO-3KOHOMHYECKUX, 3a/1a4ax.

OmnepupoBarh MOHATUSAMH. MEepPBOOOpa3Hasi U HHTETPAN;, MOHUMATh T€OMETPUYECKUN U
(bu3ndeckuii CMBICI HHTETpaa.

Haxonute nepBooOpasHble 3JeMEHTapHBIX (YHKIUI, BBIMUCIATE UHTErpai mno Gopmyie
Herorona—JlefibHuna.

Pemary npuknagHele 3a1a4d, B TOM YHCJIE€ COLHATBHO-3KOHOMHYECKOTO U (PU3HUYECKOTO
XapakTepa, CpeiCTBAMH MAaTEMaTU4YECKOIr0 aHAJIM3a.



TEMATWNYECKOE INMNJ1AHNPOBAHWE
10 KNACC

HanmeHoBaHWe pa3fesnioB 1 TeM
nporpamMmb|

MHOXecTBa paunoHabHbIX U
[eNCTBUTENbHMNMX umncen. PaumoHaibHble
ypaBHeHMs 1 HepaBeHCTBa

®yHKUUY 1 rpadmkn. CTeneHb C LefbiM
rnokasaTenem

ApUDMETNYECKII KOPEHb N-01 CTEMEHM.
VippauvoHasibHble ypaBHEHNS 1 HEPaBEHCTBA
dopmybl

TPUrOHOMETPUN. TPUTOHOMETPUYECKME
ypaBHeHUs

MocneaoBaTeNbHOCTY U NPOTPeccuy

lMoBTOpeHne, 0606LLeHMe, cCUCTEMAaTU3ALMS
3HaHWI

OBLEE KO/TIMYECTBO YACOB MO "XPOI"rPAMME

KonnyecTtBo yacoB

Bcero

14

22

KOHTpO/IbHbIE
paboTbl

lNpaKTnyeckne
paboThbl

ONEKTPOHHbIE

(undppoBble)
obpasoBartesibHble

pecypcbl
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11 KJTACC

Ne
n/n

OBMME KOJTMYECTBO YACOB MO “XPOI'PAMME

HanmeHoBaHWe pa3fesioB 1 TEM
nporpamMmb|

CTeneHb C paLUyoHa/bHbIM MOKa3aTeseM.
Moka3saTe/bHas (yHKUWS. MoKasaTe/bHble
YPaBHEHMS N HepaBeHCTBa

Norapndmmyeckas QyHKUKMS.
Jlorapugmmyeckre ypaBHeHUS 1
HepaBeHCTBa

TpUroHOMETPUYECKME (hYHKLMM U UX
rpagmkmn. TpUroHOMETpUYeCKme
HepaBeHCTBa

Mpown3sogHas. MpuMeHeHWe NPON3BOLHONA
WHTerpan n ero npmeHeHus
CucTeMbl ypaBHeHWi

HaTtypanbHble 1 Lenble yucna

lMoBTOpEHME, 0606LLEHME, CUCTEMATM3ALS
3HaHWUN

KonnyecTtBo yacoB

Bcero

24

102

KOHTpO/IbHbIE
paboThbl

lNpaKTnyeckune
paboThbl

ONeKTPOHHbIE

(undposble)
obpasoBaTesibHble

pecypcbl
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YUYEBHO-METOJANYECKOE OBECIEYEHUE OBPA30OBATEJIBHOI'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI IS YUEHUKA

» Maremaruka: anrebpa 1 Hadajga MaTeMaTHUECKOrO aHaIN3a, reomerpus. Anredpa u
Hauaja MaTeMaTH4ecKoro aHanm3a (B 2 vactsx), 10-11 kmaces/ Yacts 1: Mopakosua AT,
Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u npyrue; noxa peaaxuueit Mopakosuda AT,

O061mecTBO ¢ orpannueHHOM oTBeTCTBeHHOCTHIO « 1O MHEMO3HMHA »

METOANUYECKHUE MATEPHUAJIBI IJIAA YUUTEJA

CamocrosTenpHbIE U KOHTPOJIBbHBIE padoThl o anredpe st 10 knacca. Epmosa A IL,
Tonoboponrko B.B.

CamocTosiTeNbHbIE U KOHTPOJIBHBIE paboThl 1o anredpe mis 11 xmacca. Epmosa A IT,

Tonoboponrko B.B.

HU®POBBIE OBPA3OBATEJBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

OTKpbITHIH OaHK 3amaHui Mo MaTeMaTuke www.fipi.ru

Pewmry EI'D https://ege.sdamgia.ru/

Marematika: anreOpa 1 Hayaja MaTeMaTUIECKOTO aHaJN3a, reomerpusi. Anredpa u Havana
matemarnueckoro ananusa 10-11 kmacesl. Anumvos 1A ., Kossirun KO M. (onnaiin
yueOHHUK)

Marematnka: anreOpa 1 Hayaja MaTEMaTUIECKOTO aHAIIN3a, reoMeTpusi. Anredpa u Hadasa

maremaTrueckoro aHanmsa 10 knacc. Mypasus I K., Mypasuna O.B. (oHnaiiH yueOHHK)


http://www.fipi.ru
https://ege.sdamgla.ru/

