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HNOACHUTEJBbHASA 3AIIUCKA

Pabouas mporpamma yueOHOro Kypca «AnreOpa M Hayajga MaTEeMaTHYECKOTO aHaIM3a»
6a3zoBoro ypoBHs s oOydvaromuxcs 10-11 kmaccoB pa3paboranHa Ha ocHoBe DenepasbHOTO
rOCyJapCTBEHHOTO 00pa30oBaTEIbHOTO CTaHAAapTa CpPEAHEro oOmero ooOpa3oBaHHsA, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAHUN, MPEIbABISEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHIO, U
TpaguIMii poccuiickoro oOpa3oBaHus. Peanmuzamms mnporpammbl  00eCeUMBAET  OBIIAJCHHE
KIIFOYEBBIMH KOMIIETEHLUSIMU, COCTaBJISIOIIMMHU OCHOBY IJISi CaMOPAa3BUTHUSI M HEMPEPHIBHOTO
0o0pa3oBaHus, WEIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U T03HABATEIBHOTO PA3BUTHUS
JUYHOCTH 00Y4arOIINXCSl.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hayajga MaTeMaTH4YeCKOTO aHAIW3a» SBISIETCS OJIHUM W3 Hauboiee
3HAYUMBIX B MpPOrpaMMe CTapIIel IIKOJbI, MOCKOJbKY, C OJHOH CTOPOHBI, OH OOECIeunBacT
MHCTPYMEHTAJIBHYIO 0a3y JUIsl H3yYeHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYTrOil CTOPOHHI,
dbopMupyeT Joruueckoe M abCTPaKTHOE MBIIJICHHE YYalllUXCsl Ha YpPOBHE, HEOOXOIUMOM st
OCBOCHHS KypCOB MH(pOPMATHUKH, OOLIECTBO3HAHMS, MCTOPHUH, CIIOBECHOCTH. B pamkax JaHHOTO
Kypca ydyaliMecs OBJIA[IEBAIOT YHUBEPCAIBbHBIM S3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIupyeT CBOM JOCTHKEHHS B MaTEMaTHUYECKOH (hopme.

Kypc anrebppl 1 Hayanm MaTeMaTHYECKOrO aHAllM3a 3aKJIaJbIBa€T OCHOBY JJISl YCHEIIHOTO
OBJIQJICHHS 3aKOHAMU (PU3UKH, XMMHUH, OMOJIOTUH, TOHUMAHHSI OCHOBHBIX TEHJICHIIUNA SKOHOMHKHU U
00IIECTBEHHOMN KU3HU, TIO3BOJISIET OPUECHTUPOBATHCSI B COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCHOJb30BaTh MX B IOBCEJIHEBHOM >KM3HHU. B TOXe Bpems oBlaaeHue
a0CTpaKkTHBIMH M JIOTUYECKH CTPOTMMU MAaTEeMaTHYECKHMMH KOHCTPYKIMSMH pa3BUBACT YMEHUE
HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH YTBEPIKICHHS, HCIIOJIB30BaTh 0000IICHNE
U KOHKpETH3allMlo, abCcTparupoBaHHWE M aHAIOTHIO, (OPMUPYET KPEaTHBHOE M KPUTHUYECKOE
MblllUIeHHE. B Xozxe u3yueHus anreOpbl M Hadajdl MaTeMAaTUYECKOTO aHajliuW3a B CTaplIeil IKoje
y4yaliuecs MOJIy4arOT HOBBIM ONBIT PEIICHUs] MPUKIAAHBIX 3a/]a4, CAMOCTOSITENBHOTO MOCTPOEHUS
MaTEeMaTUYeCKUX MOJEJIE pealbHbIX CUTyallud W HMHTEPNPETAlUU TOJTYYEHHBIX pEIIeHUH,
3HAKOMATCS C MPUMEpaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJIAIONTUMUCS MAaTEMATHUYECKUMU OTKPBITUSIMU M KX aBTOPaMH.

Kypc o0manaer 3HaUMTENbHBIM BOCIUTATENBHBIM MOTEHIIMATIOM, KOTOPBIM peanu3yercs Kak
yepe3 y4eOHbIM Marepuall, cnocoOCTBYOLIMN (OPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHHUS, TaK U
yepe3 crneunpuky y4eOHOM IesSATeNbHOCTH, TpeOyIoLe CcaMOCTOSTEIbHOCTH, AaKKYpaTHOCTH,
MPOJOKUTEIbHON KOHIEHTPAlM BHUMAHUS U OTBETCTBEHHOCTH 32 TIOJyYEHHBIN pe3ysbTar.

B ocHoBe Mmeroauku oOyueHus anreOpe W HadalaM MaTEeMaTHYeCKOTO aHaiuu3a JIeKHUT
JIeSATeTbHOCTHBIN MPUHIIUTI 00yYEHUSI.

CrtpykTypa Kypca «Anredpa M Hayajla MAaTEeMAaTHYECKOTO aHAM3a» BKIIIOYAET CICAYIOIIHe
coJlep)KaTebHO-MeToAuueckue JIMHUU: «Yucna u  BblUMCHeHUS», «DYHKIMM U TpaQuKu»,
«YpaBHEeHUS U HepaBeHCTBay, «Hadana maTeMaTHueckoro aHanmns3ay, «MHOKECTBa U JOTHKa». Bce
OCHOBHBIE CO/IepKATEeIbHO-METOINYECKUE JIMHUN U3YYal0TCS Ha MIPOTSHKEHUH JIBYX JIET 00yUYEeHHs B
CTaplle 1IKOoJIe, €CTECTBEHHO JIOMOJIHSS APYT APYyra U MOCTENIEHHO HACHIIAsCh HOBBIMUA TEMaMU U
paznenamMu. JlaHHBIN Kypc SBISI€TCS MHTETPATUBHBIM, ITOCKOJIBKY 00BEINHSIET B cebe collepikaHue
HECKOJIbKUX MaTeMaTHYeCKUX AUCHIUIUIMH: anrebpa, TPUTOHOMETPHS, MaTeMaTHYEeCKH aHaIu3,
Teopuss MHOXecTB W 1p. Ilo Mepe Toro kak yuwamiuecs OBJIaJeBAlOT BCE Oojee HIMPOKUM
MaTeMaTHYECKUM alllapaToM, y HUX MOCIeI0BaTeIbHO (JOPMUPYETCSI i COBEPILIEHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYECKYIO MOJIEb PEAIbHOIN CUTYyallud, MPUMEHATh 3HAHUS, MTOJIyYeHHBIE B Kypce
«Anrebpa ¥ Hadajga MaTeMaTUYeCKOTO  aHalkM3a», s PEIIeHUS  CaMOCTOSTEIBHO
chopMyTUpPOBAaHHON MAaTeMAaTHYECKOM 3aJadd, a 3aTeéM HWHTEPIPETHPOBATH IMOJYYCHHBIN
pe3yJbTar.

CopnepxarenpHo-MeTOAUYECKasl JTHUHUS «Yucna U BBIYMCICHUS» 3aBepuiacT (pOopMUpPOBaHUE
HABBIKOB HCIIOJIb30BAHMS JICHCTBUTENBHBIX YHCEN, KOTOPOE OBUIO HAa4aTO B OCHOBHOW mikone. B
cTapuieil mkojie ocob0oe BHHMaHHME YAensercs (OPMHUPOBAHUIO TMPOYHBIX BBHIYUCIUTEIbHBIX
HABBIKOB, BKJTIOYAIOIIUX B CEOSI HCIIOIB30BAaHUE PA3TUYHBIX (JOPM 3aITUCH ICHCTBUTEIHHOTO YHCIIA,
YMEHHE DPALMOHAIBHO BBIMOJHATH JEHCTBUS C HUMH, AeNaTh MPUKUIKY, OLIEHUBATh PE3YNbTar.



OOyuarommecsi TMOJTy4YalOT HaBBIKM MPUOIMHKEHHBIX BBIUYMCICHUN, BBIMOJTHEHUS JCHCTBUH C
YHUCIaMHU, 3allUCAHHBIMH B CTaHAAPTHOM (Qopme, HUCIOIb30BaHUS MaTeMaTHUYECKUX KOHCTAHT,
OLICHUBAHMSI YUCIIOBBIX BBIPAKCHUIH.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pEaM3yeTcsi Ha MPOTSHKEHWU BCEr0 OOYYeHHUs B
CTapuieil IKoJe, TMOCKOJbKY B KaXIOM pasfele MporpaMMbl MPEIyCMOTPEHO pelleHue
COOTBETCTBYIOIIMX 3aaay. OOydaroniyecs OBIAJAEBAIOT PA3IMYHBIMU METOJAMH PEIICHHS IEIbIX,
paloHaIbHBIX, UPPALUOHAIBHBIX, MOKA3aTENbHBIX, JOrapu(PMUUECKUX U TPUTOHOMETPHUUECKHX
YPaBHEHUH, HEPABEHCTB M UX cUCTeM. [lomydyeHHbIE yMEHHS HCIIONIB3YIOTCS MPU UCCIIEJOBAaHUU
GYHKIMI ¢ MOMOIIBIO TPOU3BOJHOW, pEIICHUH MNPUKIAAHBIX 3a7ad M 3a/lad Ha HaxOXKICHHE
HauOOJBIIMX M HAaMMEHbIIUX 3HaueHUW (yHKuuu. JlaHHas colepskaTenbHasl JIMHUS BKIIOYAET B
cels Taroke (OPMHUPOBAHME YMEHHH BBIOIHATH pacuéTsl MO GopmysaM, IpeoOpa3oBaHuUs LETbIX,
paloHaIbHBIX, UPPALHOHATIBHBIX W TPUTOHOMETPHUUECKHUX BBIPAKEHUM, a TaKKe BBIPAKECHUI,
CoJepXkaluX CTeNeHn U Jorapudmel. briarogaps wu3yueHHro anreOpandyeckoro marepuaia
MPOUCXOIUT AalibHEHIee pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIIICHHS YYalUXCs,
GopMHpYIOTCS HABBIKM JIEAYKTHBHBIX PACCYKACHUH, pabOTBI C CHMBOJBHBIMH (OpMamuy,
MPEJICTaBICHUS] 3aKOHOMEPHOCTEH W 3aBHUCHMOCTEH B BHJIE€ PaBEHCTB M HEPaBEHCTB. AnredOpa
npeziaraetT 3pQGEeKTUBHBIE MWHCTPYMEHTHI Ui PEIICHHsS NMPAaKTUYECKUX U €CTECTBEHHO-HAYYHBIX
3aJa4, HATJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK sI3bIKa HAYKH.

CopepxarenpHo-MeTonuueckass JuHUS «DyHKUMKM U rpapUKu» TECHO MEperieTaeTcs C
IPYTMMH JTUHUSIMU Kypca, TOCKOJBKY B KaKOM-TO CMBICIIE 33/1aéT MOCIEA0BATEIbHOCTh U3YYECHUS
marepuaia. M3ydeHue CTENneHHOW, TMOKa3aTeIbHOH, Jorapu(MUUECKO M TPUTOHOMETPHUYECKUX
GyHKIMI, WX CBOMCTB M TIpadUKOB, MCHOIB30BaHUE (PYHKIMH JUIS pelieHus 3afad U3 APYrux
y4€OHBIX MIPEIMETOB U PEAIbHOM KM3HU TECHO CBSI3aHO KAaK C MATEMAaTUYECKUM aHAJIM30M, TaK U C
pelleHneM ypaBHEHUI M HepaBeHCTB. [Ipu sTom Oombiioe BHUMaHUE YAeNnseTcs (GOpMUPOBAHUIO
YMEHMs BbIpakaTb (OopMynamMH 3aBHCHUMOCTH MEXAY pa3jIMYHbIMH BEJIUYMHAMHU, HCCIIEI0BATh
NOJy4YeHHbIe QYHKIMH, CTPOUTH UX rpaduku. Marepuain 3Toi conepkaTeabHON JIMHUYU HalleJIeH Ha
pa3BUTHE YMEHUH W HaBBIKOB, NO3BOJIAIOIIMX BbIpaXKaTb 3aBHCHUMOCTH MEXJy BEIMYMHAMU B
pasnu4yHoOi ¢opme: aHaNUTHYECKOH, rpaduyeckoil u cioBecHoi. Ero m3yueHue crocoOCTByeT
Pa3BUTHIO AJNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUI0O W KOHKPETHU3AIUH,
MCIIOJIb30BaHUIO aHAJTIOTHH.

CopnepxarenpHast auHUS «Hadama maTemMaTHMuecKoro aHajan3a» I03BOJISET CYLIECTBEHHO
pacIIMpUTh KPYr KaKk MaTeMaTH4YeCKUX, TaK W MPUKIAJAHBIX 3a]a4, TOCTYMHBIX O0YyJaroIuMCs, Y
KOTOPBIX TOSBIISETCS BO3MOKHOCTb HCCJIENOBaTh U CTPOUTH Tpaduku (QyHKIUH, ONpEnesTh UX
HauOOJIbIINE W HAaUMEHBLINE 3HAYCHMsI, BBIYMCIATH IJIOMATd (GUTYp U OOBEMBI Tel, HAXOIUTh
CKOPOCTM U YyCKOpeHMsl mporeccoB. JlaHHas coaepaTelbHas JUHUS OTKPHIBA€T HOBbIE
BO3MOXXHOCTH IIOCTPOCHMSI MaTEeMaTHMYECKUX MOJENIEH pealbHbIX CUTyalluld, HaXOXICHUSI
HAWIy4YIlero pelieHuss B MPUKIAAHBIX, B TOM YHUCJIE COLHUAIbHO-d)KOHOMHUYECKUX, 3aJayax.
3HaKOMCTBO C OCHOBaMH MAaT€MaTHUYECKOro aHalu3a CIIOCOOCTBYET DPAa3BUTHIO a0CTPaKTHOTO,
(bopManbHO-JIOTMYECKOTO0 U KPEaTHBHOIO MBIILICHUS, (OPMUPOBAHUIO YMEHUN pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTE€MaTHKH B HayKe, TEXHHKEe M HcKyccTBe. OOydaromuecss y3HAIOT O
BBIIAIOIIMXCSI pE3yJIbTaTax, MOJYYEHHBIX B X0/ Pa3BUTHS MaTEMAaTHKU KaK HAyKH, U UX aBTOpax.

CopnepxaTrenpHO-METOIUYECKAsT JTMHUA «MHOXECTBA M JIOTUKa» B OCHOBHOM IIOCBAIIEHA
AJIEMEHTaM TEOpUU MHOXKECTB. Te0peTHKO-MHOKECTBEHHBIE MPEACTABIECHUSI MPOHU3BIBAIOT BECh
KypC LIKOJIbHON MaTeMaTUKU M MpeAiaraioT Hauboiee yHUBEpCaIbHbIN A3bIK, 00BETUHSIIOMNN BCe
pas3ziesibl MaTeMaTUKH U €€ MPUIIOKEHUH, OHU CBS3bIBAIOT pa3Hble MaTeMAaTUYECKUE TUCIUIUINHBI B
eauHoe 1enoe. IloaTroMy BakHO [aTh BO3MOXHOCTb UIIKOJIBHUKY ITOHMMAaTh TEOPETUKO-
MHO>KECTBEHHBIN $I3bIK COBPEMEHHOW MAaTeMAaTHKH W HCIOJNb30BaTh €ro JJs BBIPAKEHUS CBOMX
MBICJIEH.

B kypce «Anrebpa ¥ Hayajla MaTeMaTUYECKOTO aHajIN3a» MPHUCYTCTBYIOT TAaK)XKE OCHOBBI
MaTeMaTHYECKOTr0 MOJIECIMPOBAHUS, KOTOpBhIE NpPU3BaHbl C(HOPMUPOBATH HABBIKM ITOCTPOCHUS
Mojielel pearbHBIX CUTyalluil, UCCIIEOBAHUS 3TUX MOJENell ¢ MOMOUIbIO ammapara aareopbl u
MaTEMaTUYECKOT0 aHaJIM3a U MHTEPIPETALMU TIOJYyYEHHBIX pe3ybTaToB. Takue 3aJaHus BILJIETEHbI
B Kbl U3 pa3/ieJoB MPOrpaMMbl, TOCKOJIBKY BECh MaTepHall Kypca IIMPOKO HUCIOJIb3YeTCs IS



pelIeHus NpUKIaaHbIX 3a1a4. [Ipy pemennn peanbHbIX NPAKTHYECKHUX 33a4 Y4alUuecs: pPa3sBUBAIOT
HaOJI0AAaTEIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HCIONb30BATh
aHaJIOTHI0, 00001aTh U KOHKPETU3UPOBATh NpodiieMy. JledaTenbHOCTh 0 (POPMUPOBAHUIO HABBIKOB
pelIeHns MPUKIAAHBIX 337a4 OpPraHu3yeTcsl B MPOLIECCe M3YYEHHUs BCEX TeM Kypca «Aunrebpa u
Hayajia MaTeMaTUYECKOrO aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM Iu1aHe Ha M3ydeHHMe Kypca ainreOpbl M Hadal MaTeMaTHYeCKOro aHalu3a Ha
0a30BOM ypoBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B Henento B 11 kiacce, Bcero 3a
nBa rona ooydenust — 170 gacos.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BBIYUCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE W JIECATHYHBIC JPOOM, MPOLIEHTHI, OCCKOHEUHBIE
nepuojuyeckue  Ipodbu.  Apudmernyeckue  omepanuM € PalMOHAJIBHBIMM  YMCJIAMH,
npeoOpa3oBaHus YHUCIOBBIX BblpaxkeHHi. [IpumeHenue apoOel M MPOLEHTOB MAJs PELICHUS
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMUHbIX OTpaciiel 3HaHUHI U peaJIbHOM JKU3HH.

JeiicTBuTenpHbIe uucia. PanuoHanmpHBIE W UppalMOHAIBHBIE YHCTA. ApHPMETHYECKHEe
olepauuu C JIeHCTBUTENbHBIMU 4McIaMU. [IpuOmkE€HHBIE BBIYMCICHMS, MpPaBUa OKPYIJICHMS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp c nenslM nokasartesneM. CranpapTHas (opMa 3amucu JIeHCTBUTENBHOTO YHCIA.
Hcnonp3oBanue moaxo el (hOpMBbI 3aucH AEHCTBUTEIBHBIX YMCET IS PEHICHUS TPAKTUIECKUX
3aJa4 U IPEJCTaBICHNS JaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOU creneHd. JlelicTBus ¢ apupMETHUECKUMH KOPHIMH
HaTypaJIbHOM CTEIICHHU.

CuHyCc, KOCUHYC W TaHI'€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC
YHCIIOBOTO apryMEHTA.

YpaBHeHHUsI M HEpaABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPEOOPa30BAHUS.

[IpeoOpa3oBaHrne TPUTOHOMETPUYECKUX BbIpaXKeHUH. (OCHOBHBIE TPUTOHOMETPUUYECKUE
bopMyIbI.

YpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAlMOHANIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pemenne nppaninOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

Penienne TpUroHOMETPUUECKUX YPABHEHHM.

IIppuMeHeHrne ypaBHEHUI M HEPABEHCTB K PEIICHUI0 MaTeMAaTHYECKUX 3a4ad M 3aJad U3
pa3IMYHBIX 00JIaCcTe HAYKU U peabHON )KU3HH.

DyHKIUHN U TPadUKH

OynK1us, crocoosl 3ananus Gyukun. I'padux Gpynkun. Bzanmuo obpatublie GyHKINU.

Ob6nacte ompeneneHuss 1 MHOXKecTBO 3HadeHHM ¢(yHkuuu. Hymu ¢ynxuuu. [Ipomexyrku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHass GyHKIMS C HATypaJIbHBIM W IIE€JBIM MOKa3areneM. EE cBoiictBa u rpaduk.
CgoiicTBa u rpaduk KOpHs N-0if CTENEHN.

TpuronomeTrpuyeckass  OKpPY>KHOCTb,  OIpEJIEJIeHHE  TPUTOHOMETPUYECKUX  (YHKIUI
YHCJIOBOI'O apryMEHTA.

Hauyana matemMaTH4uecKoro aHajaimsa

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHus MMOCJIEJOBATEIHbHOCTEH. MOHOTOHHBIC
IIOCJIE0BATENBHOCTH.

Apudmernueckas 1 reoMeTpudeckas nmporpeccuu. beckoneyHo yobIBaromiasi reoMmeTpuiecKas
nporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIECH TeOMETPHUIECKON mporpeccuu. dopmyna CI0KHBIX
poueHTOoB. Vcrosib30BaHre IPOrpeccuu s PELIeHHs] pealIbHbIX 33]1a4 IPUKJIaJHOTO XapaKkTepa.

MHozxecTBa U JIOTHKA

MHoecTBO, onepanMM HaJl MHokecTBaMu. Jlmarpammbl Oitnnepa—BenHa. IIpumeHnenue
TEOPETUKO-MHOKECTBEHHOIO amnmnapara Il ONMCAHMA PEAJbHBIX IPOLECCOB M SBJICHUHU, IpU



pellIeHnH 3a1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB.
Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.
11 KITIACC
Yuciia ¥ BBIYHMCICHUSA
Hatypanbnble u nensle uncina. [Ipu3Haky AeIMMoCcTy HEeIbIX YHCEll.
Crenens ¢ pallMOHaIbHBIM Moka3areneM. CBOWMCTBa CTETICHH.
Jlorapudwm yucna. JlecaTuyHble U HaTypaibHbIE JIOrapu(MBI.
YpaBHeHusI 1 HEPaBEHCTBA
[TpeobpazoBanue BbIpaKEHH, COIepKalINX JorapudMBl.
[IpeoOpa3zoBaHue BbIpaXEeHHI, COIEpKALIUX CTENIEHHU C pallMOHAIbHBIM ITOKA3aTEJIEM.
[TprMepBl TPUTrOHOMETPUUECKHUX HEPABEHCTB.
IToka3aTenbHbIe ypaBHEHUSI U HEPABEHCTBA.
Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.
Cucrtembl JIMHEHHBIX ypaBHEHUH. PemeHue npukiIagHbIX 3a7a4 € MOMOILBI CHCTEMBI
JIMHEHHBIX YPAaBHEHUM.
CucTtembl U COBOKYITHOCTH PallMOHAJIbHBIX YPaBHEHUN U HEPABEHCTB.
[IpyMeHeHre ypaBHEHM, CUCTEM U HEPABEHCTB K PEIICHHUI0O MAaTEMaTUYECKUX 3a/ad U 3a/1a4y

U3 pa3IMYHBIX 00JacTel HAyKH U peallbHOM JKU3HHU.

DyHKIUHN U TpaPUKH

Oyuknus. [lepuoanueckue pynkuuu. [IpoMexyTkn MOHOTOHHOCTH (HYHKIIMU. MakCUMyMBbI
U MUHUMYMBbI pyHkunu. Hanbonbiiee 1 HauMeHblee 3HaueHne QyHKIUU Ha IPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaUKH.

[TokazarenbHas u norapudmMuieckas GyHKIUU, KX CBOHCTBA U TPa(UKH.

Hcnons3oBanue rpadukoB GYyHKIUN A PeLICHUS YPAaBHEHUHM U TMHEWHBIX CUCTEM.

Ucnonb3zoBanue rtpadukoB (QYHKIUNA I HUCCIENOBAHMS TPOIECCOB U 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTremMaTH4yecKoro aHajaimsa

HenpepsbiBable GpyHKIMN. MeTOA MHTEPBAIOB /IS peIlIeHUs] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTprueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[Tpon3BosHbIe 31eMeHTapHBIX (QYHKIUNA. DOpMysbl HaXOXKIACHUS IPOU3BOAHON CYMMBI,

IIPOU3BENICHUS U YaCTHOTO (PYHKLIUH.

[TpruMeHeHne TPOM3BOIHONW K HCCIIEAOBAaHUIO (YHKLIMH HAa MOHOTOHHOCTb U HKCTPEMYMBI.

Haxoxaenne HanbombIIero 1 HaMMEHbILEr0 3HAYeHHs] YHKIIMM Ha OTPE3KE.

[IpuMeHeHre NpOn3BOIHOM ISl HAXO0K/ICHUSI HAWITYUIIIEr0 PEIICHHs B IPUKJIAJAHBIX 3a/1a4ax,

JUISL OLIPEJIENIEHNs CKOPOCTH Mpoliecca, 3aJaHHOro (opMyJioil uin rpaduKkoM.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.
WNHuTerpan, ero reoMmeTpuieckuid 1 GU3NUECKUil CMBICI. Brruncnenne uarerpaia mo gopmyse

Herotona-JleliOuuma.

INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mnpenMera «MaTeMaTHKay JODKHO OO€CeyrBaTh JOCTHXKEHHE Ha
YpOBHE cCpemHero oO0mero o0pa3oBaHUsS CIEAYIONUX JIMYHOCTHBIX, METAalpeIMETHBIX |
IPEMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3YNbTaThl OCBOGHMS IporpamMmbl ydeOHoro mpenmera «MareMaTHKa
XapaKTEepU3YIOTCS:

I'paxknanckoe BocIUTaHUE:

- copMHpPOBAaHHOCTHIO  TPAXKIAHCKOM  MO3UMIUM  OOydarollerocs Kak  aKTUBHOTO U
OTBETCTBEHHOTO 4WIEHA POCCUHCKOro OOIIecTBa, NMPEICTaBICHUEM O MAaTeMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp TpakJaHCKOro o0O0IIecTBa
(BBIOOpBI, OMPOCHI W IIp.), YMEHHUEM B3aUMOJCHCTBOBaTh C COLMUAIBHBIMU WHCTUTYTaMU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

ITaTproTHuecKoe BOCIIUTAHUE:
- chOpPMHPOBAHHOCTHIO POCCHUUCKOW TPAKIAHCKOW HIEHTUYHOCTH, YBKEHUS K MPOUUIOMY H



HACTOSIIIEMY POCCUHCKOW MaTeMaTHUKHM, LEHHOCTHBIM OTHOIIEHHMEM K JOCTHKEHUSAM
POCCUHCKHUX MAaTEMAaTHKOB M POCCHUMCKOM MAaTEMATHYECKOW IIKOJbI, K MCIOJIb30BAaHUIO ATHUX
JOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKH.

JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

- OCO3HAHHMEM JyXOBHBIX IIEHHOCTEH pOCCUIICKOT0 Hapoa; ChOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMUSI, 3TUYECKOr0 TMOBEICHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKCHHM
HAayKd U JEATEIbHOCThIO YUYEHOIO; OCO3HAHUEM JIMYHOTO BKJIAJa B MOCTPOEHUE YCTOMYMBOTO
Oyny1iero.

DCTETUYECKOE BOCIIUTAHUE:

- 3CTETMYECKUM OTHOLIEHUEM K MHPY, BKIIOUas ICTETUKY MATEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj71a4, PEHICHUHN, PACCYXKIACHUN; BOCIPUUMUYUBOCTHIO K MAaTEMAaTUYECKUM acleKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIUTAHUE:

- chopMHPOBAHHOCTHIO YMEHUSI MPUMEHATh MaTeMaTHYECKHE 3HaHHS B MHTEepecax 3J0pOBOTO U
0e30macHOr0 00pa3a KHU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3I0POBBIO (3I0pOBOE
nuTaHue, CcOaTaHCHPOBAaHHBIA PEXUM 3aHATHM U  OTAbIXa, peryjspHas ¢uznyeckKas
AKTUBHOCTH); (PU3NYCCKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSX CIOPTHBHO-03/I0POBUTEIIHHOM
JEATEIBbHOCTBIO.

TpynoBoe BocnuTaHue:

- TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYAOIIOOMS; HHTEPECOM K pa3Iu4HbIM chepam
poECCUOHAIBHON JIEATETbHOCTH, CBSI3aHHBIM C MAaTEMATUKON U €€ MPUJIOKCHUSIMHU, YMEHUEM
coBeplIaTh OCO3HaHHBIM BBIOOp Oynymield mnpodeccun W PeaTu30BbIBATh COOCTBEHHBIC
JKU3HCHHBIC TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTEeMAaTHYECKOMY OOpa30BaHUIO U
€caMo00pa3oBaHUI0 Ha NPOTSHKEHUHM BCEW KU3HU; TOTOBHOCTHIO K AKTHBHOMY Y4YacTHIO B
pelIeHnr MPaKTUYECKUX 3a]1a4 MaTeMaTHIECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

- cOpPMHPOBAHHOCTHIO DKOJIOTHUYECKOM  KYyJAbTYpbl, TOHMMAaHUEM BJIUSHUSA  COIMAIBHO-
HSKOHOMHUYECKUX IPOIECCOB HAa COCTOSHUE NPHUPOJAHOW M COLMAIBHOM Cpenbl, OCO3HAHUEM
r100aTbHOTO  XapaKTepa OKOJOTMYECKHX MpoOJieM; OpUEHTalMed Ha [PUMEHEHHE
MaTeMaTHUYECKUX 3HAHUM IS pelIeHHs 3a/1ad B 00JIACTH OKPY KaIoIIei cpeibl, MIIaHuPOBaHUS
MOCTYIIKOB M OLIEHKU UX BO3MOYKHBIX TTOCIIEJICTBUN JIJISI OKPYXKAIOMIEH CPe/Ibl.

[{leHHOCTH HAyYHOTO MO3HAHMUSL:

- chOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH M OOIIECTBEHHOW TMPaKTUKH, MOHMMAHMEM MaTeMaTHYeCKOW Hayku Kak cdepsl
YEJIOBEUECKOM JeATETbHOCTH, STAMOB €€ Pa3BUTHS U 3HAYMMOCTH JIJIsl Pa3BUTHUS ITUBUIIU3AIINH,
OBJIQJICHHEM SI3BIKOM MAaTEMAaTHKH M MaTeMaTHUYeCKOW KyJIbTYpOH Kak CpeICTBOM MO3HAHUS
MHpa; TOTOBHOCTHIO OCYIIECTBJISITh TIPOCKTHYIO M HCCIIENOBATEIbCKYIO JICSITEIBHOCTD
WHJUBU]IyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbHI

MertanpenmMeTHble PE3yNbTaThl OCBOSHHUS MPOTpaMMbl Yy4eOHOTo mpenMera «MaremaTukar
XapaKTePU3YIOTCS OBJIAZICHUEM YHUBEPCAIbHBIMU no3naseamenvHviMu oelicmeusmu,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — VHUBEPCANbHLIMU  Pe2yIAMUEHbIMU
oelcmeusmu.

1) Vuueepcanvuvie noznasamenwvuwvle Oeticmeus, obecneyusaiom Gopmuposanue 06a308blx
KOCHUMUBHBIX NPOYECcco8 00yuaruuxcsa (oceoenue mMemoo08 HO3HAHUS OKPYHCAowe20 Mupd;
npUMeHeHUe 102UYeCcKUX, UCCIe008aMeNbCKUX onepayutl, ymeHuu pabomams ¢ uHgopmayuet).

Bba3oBrle mornueckue nelCTBUS:

- BBIBIAATH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX OOBEKTOB, MOHSATHUH,
OTHOIIEHUHA MEXAy TMOHATUAMU; (HOPMYIHPOBATh ONpPENEICHUS MOHATHI; YCTaHABIMBAThH
CYIIIECTBEHHBIN MPU3HAK KIACCH(PUKAIIUU, OCHOBAHUS JIJIsl 0000IIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOIO aHAJIN3A;

- BOCIPHHHMATH, (OPMYITUPOBATH H TPEOOPA3OBLIBATH CYXACHHS: YTBEPAUTCIbHBIE U
OTpHULATeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,



- BBUBIATH MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHBOpedns B (hakTax,
JAHHBIX, HAONIOJACHUSAX W  YTBEPXKICHMAX; IMpeliaraTb KPUTEPUHM S BBIBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

- JenaTh BBIBOABI C UCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUECHU 110 aHAJIOTHH;

- TPOBOJIUTH CaMOCTOSITENIBHO JOKa3aTeNbCTBA MAaTEMATHUYECKUX YTBEPXKICHHH (MPSIMBIE U OT
INPOTUBHOIO), BBICTPAMBaTh APTyMEHTAIMIO, NPUBOJAWTH TPHUMEPHl W KOHTPHPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHS U BBIBOJIBI;

- BBIOMpaTh CHOCOO pemeHus y4eOHOH 3a1aun (CpaBHMBaTh HECKOJIBKO BapHMaHTOB PEIICHUS,
BBIOMpATh HanOOJIee MOIXOAAIINI ¢ YIETOM CaMOCTOSATENHHO BBIACICHHBIX KPUTEPHUEB).

Bba3oBbie uccnepoBaTenbCKue NEHCTBHS:

- HCIIONB30BaTh BONPOCHI KaK HCCIEAOBATEIbCKUH HHCTPYMEHT IO3HAHUS; (OPMYIHPOBATH
BOIIPOCHI, (PUKCHPYIOLINE MPOTUBOpEUHE, IMPOOIEMy, YCTaHABJIMBAaTh HCKOMOE W JaHHOE,
(dopMupOBaTH TUTIOTE3Y, APIYMEHTHUPOBATH CBOIO MTO3HIIUI0, MHEHUE;

- TPOBOJUTH CAMOCTOSITEIIFHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, HCCIIEIOBAHNE TI0 YCTAHOBIICHHIO
O0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IPOIECCa, BBIIBICHHIO 3aBHCUMOCTEH
MEXIy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

- CaMOCTOATENBHO (OPMYJIUPOBATh OOOOIICHMS W BBIBOJABI IO pE3yJlbTaraM IPOBEAEHHOTO
HaOJII0ICHNS, HCCIIEIOBAHNS, OLIEHUBATH JOCTOBEPHOCTH IOYUYEHHBIX PE3yIbTaTOB, BHIBOJIOB H
000011IeHMI;

- TPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE MPOIECCA, a TAK)KE BBLABUIATh HMPEATIOIOKEHUS O €ro
Pa3BUTUH B HOBBIX YCIJIOBUSIX.

Pabora ¢ napopmarueit:

- BBUBJIATH JAePHUUUTH MH(GOPMALUH, JaHHBIX, HEOOXOAMMBIX JUIS OTBETa Ha BONPOC M IS
pelIeHs 3a/1a9u;

- BbIOMparte  uHpOpPMALMIO M3  HMCTOYHUKOB  pa3jIM4YHBIX  TUIIOB,  aHAJIW3MPOBATH,
CHCTEMATH3MpPOBATh M HWHTEPIPETUPOBATh HWHPOPMALHUIO pA3IUYHBIX BHIOB U (QopM
NpEeCTaBICHHUS;

- CTPYKTYpHpOBaTh HH(OPMAIUIO, MPEACTABIATh €€ B PAa3IMYHBIX (OpPMax, WILTIOCTPUPOBATH
rpadu4ecKku;

- OIIGHWBATh HAAEKHOCTH HH(OPMAIHH IO CAMOCTOSATENHEHO C(HOPMYTHPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAmMUGHble Oelicmeus, 00ecneyusarom copmMuposaHHoCcmy

COYUANLHBIX HABLIKOG 00YUAIOUUXCA.

OOuieHue:

- BOCIIPHHHUMATH B (DOPMYITUPOBATH CYKACHUS B COOTBETCTBHH C YCIOBUSIMH H LEISIMHU OOIICHUS,
SCHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M IMUCHMEHHBIX TEKCTaXx,
JIaBaTh MOSICHEHMSI 110 XO/Ty PEIICHHUs 3aa4l, KOMMEHTHPOBATH ITOJIYYCHHBIN pe3ybTar;

- B Xo0ze OOCYXIeHMsS 3aJaBaTh BOIPOCHl IO CYLIECTBY OOCYXIaeMoil Tembl, IpoOIeMbl,
pemaeMoil 3a7auu, BBICKAa3bIBaTh MW, HAICJICHHBIE HA TIOMCK PEIICHHS, CONOCTABISATH CBOM
CYXJIEHUS C CY)KICHUAMHU JAPYIMX YYaCTHUKOB JUANOra, OOHAPYXKHUBATh Pa3jindMe U CXOJICTBO
TIO3HIININ; B KOPPEKTHOU (hopme POopMyITMpoBaTh pa3HOTIIACHUS, CBOM BO3PaKEHIS,

- TNPEACTaBIATh pE3yNbTaThl pPEIICHUs 33Ja4yH, DSKCIEPHUMEHTa, MCCIEe0OBaHUs, MPOEKTa,;
CaMOCTOSITENIFHO  BBIOMpaTh (opMaT BBICTYIUICHHS C YYE€TOM 3a7ad TPE3CHTAIlMH |
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHHUYECTBO:

- TOHMMAaThb M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHTHOW W HWHAMBHUIYAIbHOM pabOThHl MpH
pelIeHNH Y4YeOHBIX 3a/1ad; MNPUHUMATh IEIb COBMECTHOW MAEATENBbHOCTH, IUIAaHWPOBATh
OpraHu3alMI0 COBMECTHOM palOThI, pacHpenensTh BHIbI padOT, JOTOBAPHBATHCSA, 0OCYKIATh
MPOIIECC U PE3yNbTaT pabOThI; 0000IATh MHEHUS HECKOJIBKHUX JIIOJICH;

- y4acTBOBaTh B TpYNHoOBBIX (opmax paboTsl (0OcyxaeHus, OOMEH MHEHHUI, «MO3rOBbIE
IITYpMBI» W WHBIC); BBIOJIHATH CBOIO YacTh pabOTHI M KOOPJMHUPOBATH CBOM JICHCTBHUS C
JPYTUMH YJI€HAMHM KOMaHJbI; OIICHWBAaTh KayecTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KpPHUTEPUSIM, CYOPMYITHPOBAHHBIM yJaCTHUKAMHU B3aHMMOJICHCTBHSL.



3) Vuusepcanvhvie pezynamuenvie Oeiicmeus, obecneuusarom Gopmuposanue CMblCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranusanusi:

- COCTaBJIATH IUIaH, alTOPUTM pEIIeHHUs 3aJadd, BBIOMPATh CIOCOO pEUIeHH C Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTb U KOPPEKTUPOBATh
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb:

- BJAJETh HaBBIKAMHU IO3HABATEIBbHON pedIEKCHHM KaK OCO3HAHUS COBEPIIACMBIX JEHCTBHN H
MBICIIUTENIBHBIX ~ IPOLECCOB, MX pe3yibTaTOB; BIAAETh CIIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTATa PEIICHU MaTEMaTUYECKOH 3a1a4u;

- [peABUAETh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU PELIEHUU 3aJauld, BHOCHUTH
KOPPEKTHBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, 1aHHBIX, HAIEHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

- OLIGHUBAaTh COOTBETCTBHE pe3yJIbTaTa LU U YCIOBUAM, OOBSICHATH MIPUUUHBI JOCTHKCHUS UIIH
HEJOCTH)KEHUSI  PE3yJbTaTOB  JIE€ATEIbHOCTH, HAXOJUTh  OIIMOKY, JaBaTb  OLIEHKY
IpUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATHI

OcBoenne ydyeOHOro Kypca «Anredpa M Hayaja MaTeMaTH4YeCKOTO aHajau3a» Ha YpPOBHE
cpeanero oOmiero oOpa30BaHUS JOJDKHO OOECIIEYMBATH IOCTIDKEHHE CIEAYIOUINX MPEIMETHBIX
00pa30BaTeNIbHBIX PE3yIbTaTOB!

10 KJIACC

Yucia ¥ BbIYUCICHUSA

OnepupoBaTh MOHATHSAMH: PALMOHAIBHOE U JIEHCTBUTEIBHOE YUCIO, OOBIKHOBEHHAs U
JecATUYHas ApOOb, IPOLIEHTHI.

BoinonHATe apudmeTnyeckue onepamnyy ¢ pallMOHAIbHBIMU U IEHCTBUTEIbHBIMU YUCIIAMHU.

BbimonHATe npuUONMKEHHBIE BBIYMCIEHUS, MCIOJB3YS NpaBWiIa OKPYIJICHHs, JIeNaTh
HNPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh MOHATHSAMHU: CTENEHb C LENbIM IOKa3aresleM; CTaHJapTHas ¢opma 3amucu
JEHCTBUTENBHOTO YHKCJa, KOPEHb HATYpaJbHOM CTENEHHU; HCHOJB30BaTh MOAXOIAIIYI0 (opmy
3alMCH JEHCTBUTEIBHBIX YHACEN ISl PEIICHNs TPAKTUYECKUX 33]1a4 U IIPEJICTaBICHNS JaHHBIX.

OnepupoBaTh MOHATHSIMH: CUHYC, KOCUHYC M TaHT'€HC MPOU3BOJIBHOIO YIJIa; MUCIOJIb30BaTh
3aMuch MPOU3BOJIBHOTO YIjla yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHusI U HepaBEeHCTBA

OnepupoBaTh NOHATHAMH: TOXAECTBO, YPABHEHHME, HEPABEHCTBO; IIEJIOE, PAallMOHAIBHOE,
UppalMOHATIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

BoinonuaATe npeoOpa3oBaHUsl ~ TPUTOHOMETPHUUECKUX  BBIPaKEHHM U pelaTh
TPUTOHOMETPUYECKHE YPABHEHUS.

BoimonHATe npeoOpa3zoBaHMs IIENBIX, PAMOHAIBHBIX W HMPPALMOHAIBHBIX BBIPAKEHUN WU
peliaTh OCHOBHBIE TUIIBI LIEbIX, PAIIMOHATIBHBIX U UPPALIMOHATIBHBIX YPaBHEHUI U HEPABEHCTB.

[TpuMeHATh ypaBHEHHMS M HEPABEHCTBA Ul PELIECHUS MaTeMaTHMYECKMX 3ajad U 3a1ad u3
pa3IMyYHbIX o0JacTel HayKH U peabHOM KU3HU.

MonenupoBaTh peabHble CUTYAIMH Ha A3bIKE areOpbl, COCTABIATh BBIPAKEHUS, YpaBHEHMUS,
HEpPaBEHCTBA M0 YCJIOBUIO 3aJauyd, HCCIENOBaTh IOCTPOCHHBIE MOJEIN C HCIOJIb30BaHUEM
ammapara ajireOpsbl.

DyHKIUHN U TpadUKH

OnepupoBaTh NOHATHAMU: (YHKLHUSA, COCOOBI 3aAaHusl (PYHKIIUH, O0JIACTH OINpENeNeHUs U
MHOECTBO 3HaYeHUH QyHKIMH, TpaduK QyHKIINH, B3aUMHO 00paTHBIC (PyHKITUH.

OnepupoBaTh MOHATUAMHU: YETHOCTh U HEUETHOCTh (DYHKIUH, HYTU (YHKIHHU, TPOMEKYTKU
3HAKOIIOCTOSHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 pELICHUs] ypaBHEHUH.

Ctpouts W 4yMTaTh TpadUKH JMHEHHOW (DYHKIIMH, KBaJpaTUYHOW (PYHKIIMH, CTETICHHOM
(YHKLNU C LENBIM ITOKa3aTeNeM.

Hcnonb3oBarhk rpaduku GYHKIMA I8 HUCCIAEAOBAHHUS TMPOIECCOB M 3aBUCHUMOCTEH TIpH



pelIeHUH 3a/a4 U3 APYrHMX Y4eOHBIX IMPEIMETOB U pEalbHOM XKHU3HM; BBIpAXKaTh (OpMyJIaMu
3aBUCUMOCTH MEXy BEIMUNHAMH.

Havana maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTb MNOHATUSMH: TOCJIEIOBATEIBHOCTh, apuUpMETHUYeCKass W TeOoMeTpUuYecKas
IIPOrPECCUH.

OnepupoBaTh MOHATUSMH: OCCKOHEYHO YOBIBAIOIIAsi T€OMETPUYECKas MpPOrpeccHsi, CyMMma
0ecKOHEeUHO yObIBaOIIEH F€OMETPUYECKOI IPOrPeCcCHH.

3ajgaBarh NOCIEI0BATEIBHOCTH PA3JIIMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA NOCIEN0BATENIBHOCTEN U IPOIPECCUM AJIs PEIICHUS PEANIbHBIX 3a1a4
IIPUKIJIATHOTO XapakTepa.

MHuoxecTBa H JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIIEpallMi HaJl MHOKECTBAMM.

Hcrnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN almapar JUlsl OIMCAaHUs PEajbHBIX IPOLECCOB U
SBJICHUH, IIPU PEIIEHUH 33]a4 U3 APYrHX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMU: OINIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh MOHATUAMU: HATYPAIBHOE, LIEJI0€ YHUCIIO; UCIIOIb30BaTh IPU3HAKUA JEIUMOCTH
LIEJIBIX YHCEJI, PA3JI0KEHHUE YUCIIA HA IIPOCTBIE MHOKUTENHN IS PEIICHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapU(pM YKcia, JECATUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[TpyMeHsITh CBOMCTBA CTENEHU AJI IPeoOpa3oBaHusl BbIPAXEHUI; OoepupoBaTh MOHATHSIMMU:
II0KAa3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIBI II0KA3aTEIbHBIX YPABHEHUN U
HEPaBEHCTB.

BeimonHATe npeoOpa3oBaHMs  BBIPAXKEHUH, COAEpKAIIMX Jiorapu(Mbl; ONEpPHPOBATH
HNOHATUSIMM:  JorapuMHUYEecKoe ypaBHEHHE M HEpPaBEHCTBO; pelIaTh OCHOBHbBIE  THUIIbI
Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB.

Haxoauts pemenus npocTennx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATHUSAMHU: CHCTEMAa JIMHEWHBIX YPaBHEHUH M €€ DPELICHUE; MCIOIb30BaTh
CHUCTEMY JINHEWHBIX YPAaBHEHM JUIS PEIICHUS IPAKTUYECKUX 3aa4.

Haxonute peleHHs MPOCTEHINUX CHUCTEM U COBOKYITHOCTEH palMOHAIBbHBIX YPABHEHUU U
HEPaBEHCTB.

MozenupoBaTh peajibHble CUTYalluH Ha S3bIKE anreOpbl, COCTABIATh BHIPAXKEHUS, YPAaBHEHHUS,
HEPaBEHCTBA M CHCTEMBI II0 YCIOBHIO 3aJa4d, MCCIEI0BaTh IIOCTPOCHHBIE MOJAEIN C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DyHKIUHN U TpadUKH

OnepupoBaTh MOHATUAMU: NIepUOIUYEcKast (QYHKIMS, TPOMEKYTKHM MOHOTOHHOCTH (DYHKIINH,
TOUKH SKCTpeMyMa (YHKIMH, HauOoJblllee U HauMEHbIIee 3HaYeHUS (PYHKIIMHU Ha MPOMEKYTKE;
UCIIOJIb30BaTh UX JJIsl UCCIIEAOBAaHUS (DYHKIIUH, 3aJaHHOH rpaukoMm.

OnepupoBaTh TIOHATUSAMH: rpaduxu ITOKa3aTeJIbHOM, JorapuMuyecKoit 51
TPUTOHOMETPUUYECKUX (DYHKIMHA; M300pakaTh MX HAa KOOPAMHATHOM IJIOCKOCTH U HCHOJIb30BAThH
JUISl pEILICHUs YPABHEHU U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOMN MIOCKOCTU IpaUKH JIMHEHHBIX YpaBHEHUH U MCIIOIB30BaTh
WX JUUIS PEIICHMS CUCTEMBI IMHEHHBIX YPABHEHUM.

Hcnonb3oBate rpaduku QyHKIHMHA 1715 UCCIEI0BaHMS MPOLIECCOB M 3aBUCUMOCTEN U3 APYTHX
y4€OHBIX AUCLUIUINH.

Hayana maTreMaTH4eCKOro aHaJIM3a

OnepupoBaTh NMOHATUAMU: HENpepblBHAsA (DYHKIMS; NMPOU3BOAHAs (DYHKIMHU; UCIOJIb30BATh
reOMEeTPUYECKUi 1 (PU3MYECKHI CMBICI TPOU3BOAHOM I pelIeHHs 3ajay.

HaxonnuTe mnpou3BOAHBIE 3JIEMEHTAPHBIX (YHKIMHA, BBIYMCIATH IPOU3BOIHBIE CYMMBI,
MPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTh NPOU3BOIHYIO I UCCIIEAOBAHUS (YHKIIMM HA MOHOTOHHOCTh M 3KCTPEMYMBI,



MPUMEHSTH PE3yJbTaThl UCCIICIOBAHMS K TIOCTPOCHUIO IPa(hUKOB.

Hcnonk30BaTh MPOW3BOAHYIO [Tl HAXOXKICHHS HAWITYYIIETO PEIICHUS B MPUKIAIHBIX, B TOM
YHpCIIe COIMAIbHO-DKOHOMUYECKHX, 3aa4ax.

OnepupoBaTh TOHSATUSAMHU: TEPBOOOpa3HAss M HWHTErpai; MOHUMATh TEOMETPUYCCKUU U
(bu3HYECKUI CMBICIT HHTErpaa.

HaxomuTte mepBOoOOpa3HbIEe 3IEMEHTAPHBIX (DYHKIMN; BBIYUCIATH UHTErpal 1mo Qopmyse
Herorona-JleiiOauma.

Pemars mpukiagHbie 33a7a4d, B TOM YHCIE COIMATBHO-dKOHOMHYECKOTO U (U3HUYECKOTO
XapakTepa, CpeJICTBAMH MaTEMaTHYECKOTO aHaIn3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KosauuecTBo 4acoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI KonTpoabubie IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThbI padoTsI
1 MHoecTBa pallMOHAJIbHBIX U JEHCTBUTEIBHBIX YHCEIL. 14 1 bub6numoreka [IOK
PanmonasnbHbIe YpaBHEHHUSI M HEPABCHCTBA https://m.edsoo.ru/7f4131ce
2 | Oyaknuu u rpaduku. CTENEHb C IEIBIM ITOKa3aTesIeM 6 bubmorexa LIOK
YHKIM 1 TP ' H https://m.edsoo.ru/7f4131ce
Apudmerndeckuii KOpeHb N—0i cTeneHu. MpparmoHaibHbIC bubmuoreka [{OK
3 18 1 }
ypaBHEHUS U HEPABCHCTBA https://m.edsoo.ru/7f4131ce
4 | ®opmynbl TPUrOHOMETPUN. TpUTOHOMETPUYCCKUE YPABHEHUS 22 1 bubmorexa LIOK
PMYJIBL TP PHILAP P P https://m.edsoo.ru/7f4131ce
5  IlociaemoBaTelbHOCTH U IPOTPECCHHU 5 bubmorexa LIOK
A porp https://m.edsoo.ru/7f4131ce
6 | IloBTrOpeHue, 0000IMIEHNE, CHCTEMATH3AIUS 3HAHUM 3 bubmorexa LIOK
PEHHE, 0DODIICHHE, H https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
11 KIIACC
Kouuecrso wacos DyekTpoHHbIE (IU(POBDbIE)
Ne mi/m HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI Kontpouabubie  I[IpakTuyeckue P Hop
Bcero o0pa3oBaTe/IbHbIC PeCypPChl
padoThI padoThI
Crenens ¢ pallMOHAIBHBIM MOKa3areseM. [lokazarenpHas 12 1 bubnuoteka [JOK
¢dynkms. [Toka3zaTenpHbIe YpaBHEHHS M HEPABEHCTBA https://m.edsoo.ru/7f4131ce
Jlorapudmuueckas pynkuus. Jlorapudmudeckue ypaBHeHHs bubnuoteka [JOK
2 12 )
Y HEPaBEHCTBA https://m.edsoo.ru/7f4131ce
3 Tpuronomerpuyeckue GyHKIMH U UX TPAPUKH. 9 1 bubnnorexka [JOK
Tpuronomerpuieckue HepaBEHCTBA https://m.edsoo.ru/7f4131ce
N bubnmuorexa [JOK
4 [IpousBoanas. [Ipumenenue npou3BoAHOM 24 1 https://m.edsoo.ru/7f4131ce
5 WNHuTterpan u ero npuMeHeHUs 9 bubmiorexa LHOK
P P https://m.edsoo.ru/7f4131ce
. bubnmuorexa [JOK
CHeTemb ypasHenuii 12 . https://m.edsoo.ru/7f4131ce
Harypaiibable u 1iensle yucna 6 bubnuoreka [IOK
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https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

8 IToBTOpEeHHE, 0000IICHNE, CHCTEMATH3aIIMsl 3HAHUH 18 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O NTPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
MaremaTrka: anreOpa W Hadajga MaTeMaTHYeCKOTO aHaln3a, reoMeTpus. AsreOpa W Havaia
Marematuueckoro ananusa, 10-11 kmaccel/ Anumon IILA., Konsrun KO.M., Tkauesa M.B. u
npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocBemenues
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
ECOO https://edsoo.ru/metodicheskie-materialy/
HOUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
Poccuiickas snekTpoHHas 1mkosa https://resh.edu.ru/
bubmmoreka I{OK https://m.edsoo.ru/
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