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HOACHUTEJIBHAA 3AIINCKA

VYuebHblil Kypc «Anredpa 1 Havalla MaTeMAaTUYECKOTO aHAJIM3a» SIBJISCTCS OJHUM U3 HauOoJiee 3HAYMMBIX B IPOTpaMMe CpPEeTHETo OOIIero
00pa3oBaHus, TOCKOJIBKY, C OJTHOH CTOPOHBI, OH 00ECTIEYMBAECT HHCTPYMEHTAIBHYIO 0a3y Ul U3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
JOpYroi CTOpoHbl, (POPMHUPYET JIOTUUECKOE M a0CTPAKTHOE MBIIUIEHHE 00yJaroluXcsl Ha YpOBHE, HEOOXOAUMOM JUIs OCBOEHHUS MH(OPMATUKH,
0O0I11eCTBO3HAHNUS, HICTOPUH, CIIOBECHOCTH U APYTHX JUCLUIUIMH. B paMKax JaHHOTO y4eOHOro Kypca oOydarouiiecs OBJIaJeBal0T YHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOM HayKH, KOTopasi pOpMYIHPYET CBOU JOCTHKEHMSI B MaTeMaTH4ecKoi (opMme.

VY4eOHblIi Kypc anreOpbl M Hayall MaTEMaTUYECKOr0 aHaIn3a 3aKiIaIbIBaeT OCHOBY Il YCIIEITHOTO OBJa/ICHUS 3aKOHAMH (DU3UKHU, XUMUH,
6I/IOJ'IOFI/II/I, IIOHUMaHNs1 OCHOBHBIX TGH)IGHHI/If/i Pa3BUTHA 3KOHOMHKU U 06HI€CTB€HHOﬁ KN3HH, IMO3BOJIAACT OPHUCHTHUPOBATHECA B COBPEMCHHBIX
I_[I/I(prBI)IX W KOMIIBIOTEPHBIX TCXHOJIOTUAX, YBEPCHHO HMCIIOJIB30BAaTh UX IJIA )I&J'IBHGﬁIHGFO O6paSOBaHI/I$I U B HOBC@}IHGBHOﬁ Jm3HU. B TO XKe
BpEMsd OBJIAICHUC a6CTpaKTHI)IMI/I " JIOTHYECKH CTPOTrMMH KOHCTPYKIUAMU anre6p},1 N MaTeMaTHUYCCKOTO aHalin3a pa3BUBACT YMCHHUEC HAXOOHUTH
3aKOHOMCPHOCTH, 000CHOBBIBATh HUCTUHHOCTDb, NOKA3bIBATH YTBCPIKIACHUA C IMOMOIIBIO MHAYKIHHN KW PaCCyXJaTb ACAYKTHBHO, HCIIOJIB30BATh
0000111eHIe U KOHKpETH3alnio, abcTparupoBaHre U aHaJIOTHI0, (GOPMUPYET KPEaTUBHOE M KPUTUYECKOE MBIIIICHHUE.

B xone u3ydeHus yueOHOro kypca «AsreOpa M Hadajga MAaTeMaTHMYECKOTO aHalIM3a» OOydaroluecs IMOJIy4alOT HOBBIM ONBIT pELICHUs
MPUKIAJHBIX 3a/1a4, CAMOCTOSITEJIbHOIO TMOCTPOEHUS MAaTEMaTUYECKUX MOJENEH peasIbHbIX CUTyallMi, MHTEPIpPEeTalui MNOJYYEHHBIX PELIeHHH,
3HAKOMSATCS ¢ IPUMEPAMU MaTeMaTHUECKUX 3aKOHOMEPHOCTEN B MIPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOIIMMHUCA MAaTEMAaTHYECKUMH OTKPBITHSIMU
U MX aBTOPaMHU.

VYuebHbIil Kypc 007a1aeT 3HAUYUTENIbHBIM BOCIHUTATENbHBIM IOTEHIHMATIOM, KOTOPBIM peanusyeTrcs Kak uepe3 ydeOHbIH Marepuail,
COCOOCTBYIOIIMKA (POPMHUPOBAHNIO HAYYHOTO MMPOBO33pPEHMs], TaK M Yepe3 creu(UKy yueOHOH! NesTeabHOCTH, TPeOyoLel IpoaoKUTEeIbHON
KOHIICHTpAllU¥ BHUMAaHUS, CAMOCTOSITEIbHOCTH, AKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a I1OJIy4EHHBIH pe3yibTar.

B ocHoBe meTouku 00ydeHus anredpe M HadajgaM MaTeMaTUYECKOr0 aHaIM3a JISKUT eATeIbHOCTHBIN MPUHIIUI O0y4EHus.

B crpykType yuebHOro Kypca «Airedpa M Hadaja MaTeMaTH4YeCKOI'O aHajIM3a» BBIJACIEHBI CIEAYIOIINE COJAepKAaTeIbHO-METOAUYECKHE
TuHUK: «Yucaa u BeluMcIeHus», «DyHKIMU U Tpadukn», «YpaBHEHUs U HepaBeHCTBay», «Havana mMaTeMaTHueckoro aHanusa», «MHOKecTBa U
Joruka». Bece oCHOBHBIE collepKaTeabHO-METOANYECKUE JIMHUM M3YYalOTCsl Ha MPOTSHKEHUU JABYX JIeT OOydeHHs Ha YpPOBHE CPEIHEro oOuLiero
00pa30BaHus, €CTECTBEHHO JOIOJHSASA APYr Apyra U MOCTENEHHO HACHIIAACh HOBBIMHM TeMaMH U pasjenamu. JlaHHbIM yuyeOHBIH Kypc sBIsEeTCS
MHTETPATUBHBIM, MOCKOJIbBKY O0BbEIUHsET B ceOe coJiepKaHue HECKOJbKUX MAaTeMaTHMYeCKHX JUCLUIUIMH, TaKUX Kak anreOpa, TPUTOHOMETPHUS,
MaTeMaTU4YeCKUil aHallu3, TEOpUs MHOXKECTB, MaremMaThdeckas Jioruka u apyrue. I[lo mepe Toro kak oOydaromuecs OBJaJeBarOT BCE Ooiiee
HIMPOKUM MaTEeMaTUYECKUM anmnapaToM, Y HUX Mocje10BaTeabHO (POPMUPYETCSl M COBEPILIEHCTBYETCS YMEHUE CTPOUTh MAaTEMAaTHUECKYIO MOJIEITb
pearbHON CUTyallud, NMPUMEHATh 3HAHMS, MOJYYEHHbIE NMPH M3YyYEHUH Y4eOHOTO Kypca, JUIs pelIeHUs CaMOCTOSITENbHO C(hOopMyTUpOBaHHON
MaTeMaTH4eCcKOH 3a/1auu, a 3aTeM MHTEPIPETUPOBATh CBOI OTBET.



CO[[ep)KaTCJH)HO-MGTOI[I/I‘-IGCKEUI JIMHUA ((qI/ICJIa U BBIYUCICHUS) 3aBepmaeT (bOpMI/IpOBaHI/Ie HABBIKOB HCIIOJIB30BaHUA I[ef/'ICTBI/ITeJII)HI)IX
qucell, KOTopoe OBLIO HAYaTO Ha YpPOBHE OCHOBHOTO oOmiero oOpasoBaHus. Ha ypoBHe cpemHero oOmiero oOpa3oBaHus 0c000€ BHHMAaHHUE
ynensiercsi (OPMHPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIUMCIICHUH, BKJIIOYAIOMIMX B ceOs HMCIOJIBb30BaHUE PAa3IMYHBIX (OPM 3alucCH YHCia,
YMGHI/IG JeJiaTb HpI/IKI/II[Ky, BBITIOJIHATH HpI/I6JH/DKéHHI)Ie BbIYUCIICHUSA, OLICHUBATh YHCIIOBBIC BI)Ipa)KeHI/IFI, pa6OTaTb C MarTeMaTHU4YCCKUMHU
KOHCTAaHTaMMU. 3HaKOMI)I€ 06y‘~IaI-OHII/IMC$I MHO>XKECTBaA HaTypaJ'IBHBIX, OEIbIX, paHI/IOHa.TII)HI)IX nu HeﬁCTBHTeﬂbHBIX YUCCII OOIOJIHAKTCA
MHOXCCTBOM KOMIIJIICKCHBIX YHCCII. B KaXXI0M U3 3TUX MHOXCECTB paCCManI/IBaIOTCﬂ CBOI\/'ICTBCHHI)K: eMy CHGHI/I(i)I/ILIeCKI/Ie 3a1a4Yu U OHGpaHI/II/IZ
JICNIEHUE HAIleJo, ONEePUPOBAHUE OCTATKAMH HAa MHOXECTBE IEJIBIX YHCET, 0COOBbIe CBOWMCTBA PAllMOHAIBHBIX M HPPAMUOHAIBHBIX YHCEN,
apI/I(bMCTI/I‘-IGCKI/Ie OHepaHI/II/I, a TaKXE HU3BJICUCHUC KOprI HaTypaﬂBHOﬁ CTCIICHN Ha MHOXCECTBC KOMIINICKCHBIX YHCECII. Bﬂaronapsf
HOCHGHOB&TCJ’IBHOMY paCHH/IpeHI/IIO prra I/ICHOJ'II)SYGMBIX qUCeII N 3HaKOMCTBy C BO3MOXHOCTIAMHU HUX HpI/IMeHeHI/Iﬂ JJIs1 peI_HeHI/Iﬂ paBJ’II/I‘IHLIX
3ama4 (GopMUpYyeTCsl MpEACTaBICHHE O €IWHCTBE MAaTeMaTUKU KaK HAyKd U e€ poJId B IMOCTPOCHUU MOJENel peaJbHOTO MHpa, MIHPOKO
HCTIOJB3YIOTCS 0000IIeHNe U KOHKPETH3aITH .

Jluaus «YpaBHEHHS U HEPABEHCTBA» Peall3yeTcs Ha MPOTSHKCHUH BCETo OOYYCHHs Ha YPOBHE CpeHero o0Iiero oopa3oBaHus, MOCKOJIBKY
B KaxJoM paszzene [IporpaMMbl MpeaycCMOTPEHO PEIIeHne COOTBETCTBYIONMIMX 3ajad. B pesynbrare oOydaromiuecs OBJIAJICBAIOT PAa3IMYHBIMA
METOJIaMH PEIICHUS PAIIMOHAIBHBIX, HPPAITMOHATIBHBIX, ITOKA3aTEeIbHBIX, JIOTAPU(PMUICCKHX U TPUTOHOMETPUICCKUX YpaBHEHUH, HEPABCHCTB U
CHUCTEM, a TaKXKe 3a/ay, CoJepKammx napaMmeTpbl. [loirydeHHBIE YMEHHS IIHPOKO HCIOJB3YIOTCS TPH HCCIACIOBAHUU (DYHKIMH C TTOMOIIBIO
MPOM3BOJIHOM, TMPHU PEIICHUH NPHKIATHBIX 33Ja4 M 3a7ad Ha HAXOXKJICHHE HAWOOJBIIMX W HAaUMEHBIIMX 3HaueHWH GyHknuw. JlanHas
coJiepKaTebHas JUHUS BKJIFOYAeT B ceOs Takke GOpMUPOBAHHE YMEHHUH BBIMOJHATH PAcYEThl 10 (OpMyJiaM, IPeoOpa3oBaHUs PAIIMOHAIBHBIX,
HPPAIMOHAIBHBIX M TPUTOHOMETPHUYECKHX BBIPAKCHHM, a TaKkKe BBIPAKCHUU, COJCpPIKAIIMX CTEIEeHH W JiorapudMbl. biaarogaps u3ydeHHIo
areOpanveckoro MaTepuaia IpOUCXOUT JaTbHEHIIee Pa3BUTHE aJITOPUTMUYCCKOTO U aOCTPAKTHOTO MBIIUICHHS 00yJaroIuXxcs, GOpMHUPYIOTCS
HABBIKU JICAYKTUBHBIX PACCYXICHUU, paOOThl C CHMBOJIGHBIME (hOpMaMH, IIPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIC PABCHCTB H
HepaBeHCTB. AureOpa npemiaracT 3(PQGEKTUBHbIC WHCTPYMEHTHI Ui PEIICHHUS NPAKTHYSCKUX M CCTECTBCHHO-HAYYHBIX 3aja4, HAaIJISTHO
JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAyKH.

ConepkaTennbHO-MeToqMUeCcKast TUHUS «DYHKIIMU U TPapUKH» TECHO MEPEIUIeTaeTCs C IPYTUMU JIMHUSAMH Y4eOHOTO Kypca, OCKOJIBKY B
KakOM-TO CMBbICIIE 3a7aéT TIOCJIEJOBATEILHOCTh M3YYEHUs Marepuana. V3ydyeHue CTEIEeHHOW, TOKa3aTelbHOW, JorapudMuyeckoi u
TPUTOHOMETPHUYECKUX (YHKIUH, UX CBOWCTB M rpadMKOB, UCIOJBb30BaHUE (PYHKIMHA IS PEIICHHs 3a1ad U3 JPYruX y4eOHBIX MPEAMETOB H
pealbHOM KU3HU TECHO CBS3aHO KaK C MATEMAaTHUYECKUM aHAJIN30M, TaK U C pelleHneM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oolbllioe BHUMAaHU €
ynensiercst QOpMUPOBAHUIO YMEHHUSI BBIpaKaTh (GOpMyTaMu 3aBUCUMOCTH MEX/Ty Pa3IHUYHBIMU BEIMYMHAMHU, UCCIIEOBATh MOTy4YeHHbIE (PYHKIINUH,
CTpOUTH UX Tpaduku. MaTepuan 3Toil cofepKaTenbHOM TUHUH HAlleJICH Ha Pa3BUTHE YMEHUI M HaBBIKOB, MTO3BOJISIFOIINX BBIPAXKaTh 3aBUCHMOCTH
MEXAy BeIMYMHAMU B pa3nuyHOW (opme: aHanUTUYeCKOoH, Trpaduueckoil u cioBecHoW. Ero wu3ydeHume cmocoOCTBYeT pa3BUTUIO
AITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K 0000IIEHUI0 M KOHKPETHU3AIUU, UCTIONH30BAHUIO aHATIOTHH.



CopnepxarenpHas nuHUs «Haudana maremMaTnyeckoro aHajiu3a» MO3BOJISET CYIIECTBEHHO PACIIMPUTH KPYr KaKk MaTeMaTU4YeCKUX, TaKk U
MPUKIIAJHBIX 33]1a4, JOCTYIHBIX 00yJaromUMCs, TaK KaK Y HUX MOSBIISETCS BO3MOXKHOCTh CTPOUTH I'paMKH CIOKHBIX (PYHKIHIA, ONPEAETSITh NX
HanOOJIBIINEe W HAMMEHBIINE 3HAYCHHWs, BBIYUCIATH IUIOMAAd (QUTYp U OOBEMBI Tel, HaXOAUTh CKOPOCTH M YCKOpeHHs mporieccoB. [lanHas
coJiep)KaTenbHasi JIMHUSA OTKPBIBAET HOBBIE BO3MOXHOCTU MOCTPOEHHUS MAaTEMaTHUYECKUX MOJEIEH peanbHbIX CUTYallUi, MO3BOJSET HaXOAWUTh
HawIydlllee pelieHre B IMPUKIATHBIX, B TOM YHCJE COLMAIbHO-3KOHOMHUYECKUX, 3aJadyax. 3HaKOMCTBO C OCHOBaMM MaT€MAaTUYECKOTO aHaJln3a
CHOCOOCTBYET pa3BUTHIO AOCTPAKTHOTO, (POPMAIBHO-JIOTUYECKOTO W KPEAaTHBHOIO MBILIUICHUS, (OPMUPOBAHUIO YMEHUH pacrno3HaBaTh
MIPOSIBJICHUSI 3aKOHOB MAaTeMAaTHKHU B HayKe, TEXHHMKe M HcKyccTBe. OOydaromyecs: y3HalOT O BBLIAIOLIMXCA PE3yibTaTax, MOJYUYEHHBIX B XOJ€
pa3BUTHS MaTeMaTHKU KaK HayKH, U 00 UX aBTOpax.

CopepxarenpHo-MeToANYeCKas TUHUS «MHOXKECTBa U JIOTHKa» BKIIIOYAET B c€0sI 3JIEMEHTHI TEOPUH MHOXKECTB M MAaTEMAaTUYECKOM JIOTUKH.
TeopeTnko-MHOKECTBEHHBIE MPEACTABIECHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTUKH M MpeAaraloT HauboJiee YHUBEPCAIbHBIN S3bIK,
00BeAMHSIOMNNA BCE pa3liesibl MaTEeMAaTUKH U €€ MPUIIOKEHHUM, OHU CBS3BIBAIOT pa3Hble MATEMaTU4ECKHE IUCHUIUIMHBI U UX MPUIOKEHUS B
eanHoe nenoe. [1o3ToMy BakHO JaTh BO3MOXHOCTh 0OydaroleMycs OHUMaTh TEOPETHKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHON MaTeMaTuKH U
WCIOJIb30BATh €0 Ui BBIPAKEHUS CBOMX MbIciel. J[pyruM BakKHBIM IMPU3HAKOM MaT€MaTHUKU KaK HayKd CJelyeT NMPU3HATh CBOMCTBEHHYIO ei
CTPOrocTb 0OOOCHOBAaHMH U CIIEZIOBAHHE ONPEAEIEHHBIM INpaBHJIaM IOCTPOEHUS J0Ka3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMM MaTeMaTU4ecKOMH
JIOTHMKHU CHOCOOCTBYET Pa3sBUTHIO JIOTMUECKOTO MBIIIJICHHUS 00Y4aroLIUXCs, MO3BOJSET UM CTPOUTh CBOM PACCYKICHUS HA OCHOBE JIOTMYECKHUX
paBui, GOpMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHHUS.

B yueOGHOM Kypce «AnreOpa M Hadajga MaTeMaTHYECKOI'O aHaln3ay» MPHUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOIO MOJEIUPOBAHUS, KOTOpbIE
IIPU3BaHbl CIIOCOOCTBOBATh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHUS MOJIENIEH PEalbHBIX CUTYallUH, MCCIEIOBAHUSA ITHX MOJEIEH ¢ MOMOILBIO
anmnapara ajreOpbl 1 MaTeMaTUYECKOTO aHalIM3a, UHTEPIPETALUU MOTyYEHHBIX Pe3y/IbTaToB. Takue 3aaHusl BIUICTEHbI B KaXAbIM U3 pa3/ienoB
IIPOrpaMMbl, MOCKOJIbKY BECh MaTepHal y4eOHOIro Kypca IIMPOKO MCIIOJIb3YETCs Ul PEeLIeHMs NPUKIaAHBIX 3a1ad. IIpu pemeHun peaabHbIX
IPAKTUYECKUX 3a/ad OOydarolmMecs pPa3BUBAIOT HAOIIOAATEILHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCHOJIb30BATh
aHaJIOTHI0, 00001aTh U KOHKPETU3UPOBATh IpolieMy. [lesaTeabHOCTh 0 (OPMUPOBAHUIO HABBIKOB PELIEHUS MTPUKIIAJHBIX 337a4 OPraHU3yeTcs B
Ipolecce U3y4eHus Bcex TeM yueOHOro Kypcea «Anredpa 1 Hayajga MaTeMaTH4ecKoro aHaau3ay.

Ha uzyuenue yyebHoro kypca «Anrebpa v Hayana MaTeMaTH4eckoro ananuza» oTBoautcs 306 gaca: B 10 xiiacce — 136 gacoB (4 daca B
Heneno), B 11 kimacce — 170 gacoB (5 4acoB B HECIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Ymucna v BbIYUCICHUS

Panmonanpubie yncna. OOBIKHOBEHHBIE U JAECATUYHBIE JIPOOH, MPOLEHTHI, OECKOHEUHbIE Nepuoanueckue npodu. Ilpumenenue npobeit u
MIPOLIEHTOB JUIsl pELIeHMsI MPUKIIAJIHbIX 33]a4 U3 pa3IMuHbIX OTpaciieil 3HAaHUN U peanbHON )KU3HHU.

JleiicTBuTenpHble yKcaa. PaninoHanbHble U MppalMoHaibHble ynucia. ApudMeTndeckie onepannun ¢ JeHCTBUTENbHBIMUA YucaaMu. Moayib
NeMCTBUTENBHOTO Uncia U ero cBoiicta. [IpuOmkEéHHbIE BHIYMCIEHUS, TPaBUiIa OKPYIJIEHUS, TPUKHJIKA U OIIEHKA Pe3yJIbTaTa BhIUMCICHHH.

Crenenp ¢ 1ienbpiM niokazarenieM. bunom Herotona. Vcnonp3oBanue moaxonsimield GOpMbl 3aMMCH IEHCTBUTEIBHBIX YUCEN JUISI PEIICHUS
MPaKTUYECKUX 337a4 U IPEICTaBICHUS TaHHBIX.

Apudmernueckuil KOpeHb HATypaJIbHON CTETNIEHU U €r0 CBOMCTBA.

CreneHb ¢ pallMOHAJIBHBIM MOKA3aTeIEM U €€ CBOMCTBA, CTENEHD C ICUCTBUTEIIBHBIM ITOKA3ATEIEM.

Jlorapudwm uncna. CoiictBa jorapudma. JleciTHIHbIC U HATypaIbHBIC JIOTApU(PMBI.

CuHYC, KOCHHYC, TAHT€HC, KOTAHI€HC YUCIIOBOTO apryMeHTa. APKCUHYC, ApKKOCUHYC U ApKTAHT€HC YUCIOBOIO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHHUs. PaBHOCHUIIbHBIE YpaBHEHMSI U YpaBHEHUS-CIICACTBUSI.
HepaBeHcTBO, pelieHre HepaBeHCTBA.

OcHOBHBIE METOJIbI PEIIECHUS 1IeNIbIX U APOOHO-PAIIMOHATILHBIX YPAaBHEHUI U HEpaBEHCTB. MHOTOUJIEHBI OT OJHOM MepeMeHHOH. [lenenue
MHOTOYJIEHA Ha MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorounens! ¢ uensiMu kodddunuentamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BbIPAXKEHUI, COAEPIKALIIUX CTEIEHH U KOPHH.

Wppanmnonanbubie ypaBHeHHUs!. OCHOBHBIE METO/Ibl PEIIEHUSI UPPALIUOHATIBHBIX YPABHEHUI.

[TokazarenbHble ypaBHeHUsA. OCHOBHbBIE METO/IbI PEUICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoGpa3oBanue BEIpaKEHUH, COAEPIKALIUX JOTapr(OMBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METObI pEUICHHS TOTapU(PMUUECKUX YPABHEHHM.

OcHoBHBIE TpUroHomeTrpuueckue ¢opmynsl. [IpeoOpazoBaHMe TPUTOHOMETPHUUECKUX BBIpaKEHHUH. PelieHre TPUTOHOMETPUYECKUX
YPaBHEHUM.

Pemenue cucreMm JMHENHBIX ypaBHEHMI. Marpuiia CUCTEMbI JIMHEWHBIX ypaBHEHUN. OINpenennTens MaTpulpl 2X2, ero reoMeTpUYECKUI
CMBICI W CBOWCTBA, BBIYMCIEHUE €r0 3HAYEHUS, NPUMEHEHHE OIPENEIMTENS IS PEIICHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU. Pemenue
MIPUKJIAIHBIX 337a4 C TIOMOIIIbIO CUCTEMBI JIMHENHBIX YpaBHEHUN. McciienoBaHue OCTPOEHHON MOJIENN € TIOMOIIBIO MATPHUIL U ONIPEAETIUTEINEH.



[locTpoeHre MareMaTHYeCKMX MOJEIEH peajJbHOM CHUTyallud C IIOMOINBI0 YPAaBHEHUN M HepaBeHCTB. l[lpumeHeHue ypaBHEHHH U
HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3aJa4 U 3a]a4 U3 pa3JIu4HbIX 00JacTell HayKU U peaIbHOM JKU3HMU.

DOyHKIUH U rpaGuKU

OyHKMs, crnocoOwl 3amaHus ¢GyHknud. B3aumHo oOparable ¢yHknuu. Kommosumus ¢yaknmit. ['paduk QyHKIMU. DnemMeHTapHBIC
npeoOpa3oBaHust rpauKoB QyHKIUH.

OO6nacTh ompeleNeHus M MHOXKecTBO 3HaueHud QyHkuuu. Hymu ¢yHxmuu. [IpomexyTku 3HakomocTossHCTBAa. UETHbIE W HEUETHBIE
¢yukuuu. [lepuoanueckue pynkunu. [IpoMexyTkn MOHOTOHHOCTH (PyHKIIMH. MakCUMyMbl 1 MUHUMYMBbI pyHKIIMK. Hanbombiiee 1 HauMeHblee
3HaueHUs QYHKIHUU Ha IPOMEXKYTKE.

JluneiiHasi, kBagpaTUuHas U IpoOHO-TMHEIHAS PYHKINU. DJIEMEHTapHOE UCCIIEJOBAaHUE U TOCTPOCHUE UX I'PaUKOB.

Crenennas (yHKIus ¢ HaTypaldbHBIM M IIeJIbIM Moka3aTeneM. E€ cBoiictBa u rpaduk. CBoiicTBa M rpaduk KOpHS N-Oi CTENEHU Kak
(GyHKIMHM 00paTHOM CTENEHU C HaTypallbHbIM MOKa3aTelIeM.

[TokazarenbHas u norapudmuueckas QyHKIUHU, UX CBOMCcTBa U rpaduku. Mcnons3oBanue rpadukoB GyHKINN IS pEIICHUsl ypaBHEHHI.

TpuronomeTrpuyeckas OKpYKHOCTb, OIIPe/IeICHHE TPUTOHOMETPUUYECKUX (PYHKIMN YHCIOBOTO apryMEHTa.

OyHKIMOHATbHBIE 3aBUCUMOCTH B PEaJIbHBIX MpoIeccax U SIBICHUIX. [ pa@uku peanbHbIX 3aBUCUMOCTEH.

Havana maTteMaTH4ecKoro aHajaim3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aMaHUs IMOCIENOBaTebHOCTEH. MeTon MareMarnuecko WHIYKIIUU. MOHOTOHHBIE W OTpaHUYCHHBIC
MOCJIeI0BATENbHOCTU. MICTOpHSI BOSHUKHOBEHHSI MAaTEMATHUECKOTO aHAJIM3a KaK aHalIn3a OECKOHEYHO MaJIbIX.

Apudmernueckas MU reomerpuyeckas mporpeccuu. beckoHeuHO yObIBaromiasi reoMerpuueckas mnporpeccus. CymMma OeCKOHEYHO
yOBIBAIOIIEH T€OMETPUUECKON Mporpeccu. JIMHEHHBIN U AKCIIOHEHITUAIBHBIN pocT. Yncno e. dopmyna cIoKHBIX MPOLEHTOB. Vcmoap30BaHme
MIPOrPECCUU JUIsl PELICHUS PEAJIbHBIX 3aJa4d MPUKIIAJHOTO Xapakrepa.

HemnpepsiBHbIC (YHKITMU U UX CBOKCTBA. TOYKH pa3pbiBa. ACUMNTOTHI rpadukoB (GyHkini. CBOHCTBAa PYHKIIMI HEMIPEPHIBHBIX HA OTPE3KE.
MeTo1 MHTEpBAJIOB JUIsl peleHus HepaBeHCTB. [IpruMeHeHre cBOMCTB HENPEPHIBHBIX (DYHKIIMMA [T pEIICHUs 3a/1a4.

[lepBas u BTOpas npousBoaHbie QyHKIHH. OnpeneneHue, reOMeTPUIECKU U PU3NYECKHI CMBICT IPOU3BOJHON. YpaBHEHHE KacaTeIbHON
K rpaduky QyHKIUU.

[IpousBoHbie sneMeHTapHbIX QyHKIUN. [Ipou3BogHAST CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMIO3UIIUHN (PYHKIIUH.

MHokecTBa M JIOTHKA

MHox€ecTBO, omepanuu HaJ MHOXXECTBAMH M HX cBoMcTBa. [luarpammsl Oinnepa—BenHa. IIpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOTO
anmapara JJsl OIMCaHUs PeabHbIX MPOLIECCOB U SBJICHUH, IPU PELICHNH 33/1a4 U3 JPYrUX y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTr0 00BEKTa, CIEJICTBHE, J0KA3aTEIbCTBO, PABHOCUIIbHbIE YPaBHEHHUS.



11 KJIACC

Ymncna v BbIYUCICHUS

HarypanbHble W menbie uucna. [IpuMeHeHUe TPU3HAKOB JCTUMOCTH IEIBbIX YHCEN, HauOonbmui oOmui nemurens (manee — HOJ) u
HauMeHbl1ee obuiee kpatHoe (nasee — HOK), ocratkoB nmo mozysmto, anroputMma EBkiinia s penienus 3a1a4 B LEIbIX YHCTIaXx.

KommnekcHele uncia. Anredpandeckass U TPUTOHOMETpUUYEcKas (OPMbI 3allMCH KOMIUIEKCHOTO uucia. ApupMeTHdyecKre omepaluu c
KOMIUIEKCHBIMHM uYnciiaMu. M300pakeHre KOMIUIEKCHBIX YHCEeNT Ha KOOpAuHATHOM rmuiockoctu. @opmyna Myaspa. Kopuu n-oit crenenu us
KOMILJIEKCHOTO yucia. [IpuMeHeHne KOMIUIEKCHBIX YMCeN U1 pelieHus] GU3NUYECKUX U T€OMETPUUYECKUX 3a/1ad.

YpaBHeHHUsI U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YpaBHEHHH U HepaBeHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHA. PaBHOCHIIbHbIE HEPABEHCTBA.

OT16op KOpHEW TPUrOHOMETPUUECKHUX YpPaBHEHUN C IMOMOIIBI0O TPUTOHOMETPHUYECKOW OKPYXKHOCTU. PelieHue TpUTOHOMETPUYECKUX
HEpaBEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTEeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OcHOBHBIE METOBI PEIICHUS UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METO/BI DPELICHUS CHUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX, WPPALMOHAIBHBIX, MOKA3aTElbHBIX M JIOTapU(PpMHUUECKHX
YpaBHEHUU.

YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI € ITAPAMETPAMH.

[IpuMeHeHure ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEeMaTHYECKUX 3a7ad U 3aJad U3 pa3sIn4yHbIX 00JacTell HaAyKu U peaabHOMN
JKU3HHU, MHTEPIIPETals OJy4YEeHHBIX PE3Y/IbTaTOB.

DyHKUUM U TPaPUKH

I'padpux xomnosunuu ¢pyHkuuil. I'eomerpuyecknue o0pasbl ypaBHEHUH U HEPABEHCTB HAa KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKIUHN, UX CBOIMCTBA U rpadUKy.

I'paduueckue MeTo bl pelieHus ypaBHEHUI U HepaBeHCTB. [ paduueckue MeTo1bl pelieHus 3a1a4 ¢ napaMeTpaMu.

Hcnonb3oBanue rpadukoB GyHKIUHN U1 UCCIIEA0BAaHUS MIPOLECCOB U 3aBUCUMOCTEH, KOTOpbIe BOZHUKAIOT IIPU PEIIEHUH 3a7a4 U3 IPYTux
y4eOHBIX MPEMETOB U PEaTbHOM KU3HU.

Havaja maTeMaTH4eCKOro aHaJIm3a

[IpuMeHeHre TPOU3BOJHON K MCCIIEAOBAaHUIO (PYHKIMI HA MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoskJeHne HanOOJbIIEero U HaMMEHBILEro
3Ha4eHUI HelpepbhIBHOM (PyHKIIMU Ha OTpeE3Ke.

IIpumeHeHre NPOU3BOAHOMN Ul HAXOXACHUS HAWIydIIero pelleHus B NMPHUKIAJHBIX 3aJadax, JJIs ONPENeNIEHUs CKOPOCTU M YCKOPEHMS
npoiiecca, 3alaHHOro (GopMyIoil uiu rpadukoMm.



[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpasHbie anemenTapHbIX GyHKIui. [IpaBuna HaxoxaeHUs epBooOpa3HBIX.

Wurerpan. ['eomeTpuueckuii cMpIc HHTErpasia. Beraucnenue onpeaenéHHoro narerpaia mo gopmyne Herorona-JleiOuuna.

[TpumeneHne HTErpaNa il HAXOXKACHUS IO/l MIIOCKUX (GUTYp U 00bEMOB r€OMETPUIECKUX TEIL.

[Ipumepsl pemienuil  audQepeHunanbHbIX ypaBHEHUH. Marematnyeckoe MOJAEIUPOBAHUE pEAIbHBIX IPOLIECCOB C  MOMOIIBIO
i epeHnaIbHbIX YpaBHEHHI.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIM3A» (YIJIYBJEHHBIM YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIETO OBPA3OBAHMUSI

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaxIaHCKOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH O00ydYarolmerocss Kak aKTMBHOIO U OTBETCTBEHHOI'O WJIEHAa POCCHUHCKOTO OOIIecTBa,
MIpe/ICTaBJICHUE O MAaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH, MIPOLETYP I'Pa)kaaHCKOrO 00IIecTBa (BbIOOPHI,
OTIPOCHI U JIPYroe), yMeHHe B3auMO/IEHCTBOBAThH C COIUAIILHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX PYHKIMUSIMH U Ha3HAUCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUHCKON TIpaKAAHCKOW HMAECHTUYHOCTH, YBAXKEHUS K MPOILIOMY U HACTOSIIEMY POCCHMCKOW MaTeMaTuKH,
LIEHHOCTHOE OTHOIICHHE K JIOCTHXKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUHCKON MaTeMaTHYeCKOMN IIKOJbI, UCIOJIb30BaHUE STUX JOCTHKCHUN
B IPYTUX HayKax, TEXHOJOTHUAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja, CPOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STHYECKOrO TMOBEICHUS,

CBSI3aHHOTO C IPAKTUYECKUM IMPUMEHEHHEM JOCTHKEHMH HayKH U JIeSTEeIbHOCThIO YYEHOTO, OCO3HAHHE JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMUYUBOTrO OyAyILEero;

4) 3¢TEeTUYECKOT0 BOCIIUTAHMS:
ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lad, PEIICHUN, PacCyKICHHM,

BOCIIPUMMYHUBOCTh K MATEMAaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;
5) pu3uveckoro BOCIUTAHMS:



c(hOPMHUPOBAHHOCTh YMEHUSI IPUMEHATh MaTeMaTHUECKUE 3HAHHUS B MHTEPECax 370POBOTO M 0€30mMacHOTO 00pa3a >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JIOPOBBIO (3I0POBOE€ MUTAaHUE, COATAHCHUPOBAHHBIA PEXHUM 3aHITHM M OTAbIXa, PErysisipHas (pu3nyeckas aKTUBHOCTD),
(u3HYECKOe COBEPIICHCTBOBAHUE IPH 3aHATHSIX CIIOPTUBHO-03/I0POBUTEIIBHOM JICATEIHHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTbH K TPYAY, OCO3HAHHUE IIEHHOCTH TPYAOTIO0Us, HHTEPEC K pa3audHbiM chepam npodhecCHuOHaTBLHON NeSATeTbHOCTH, CBI3aHHBIM C
MAaTeMaTHKON U €€ MPUJIOKEHUSIMHU, YMEHHE COBEPIIAaTh OCO3HAHHBIN BBIOOP OymyIiei mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
MIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHMUYeCKOMY OOpa30BaHUI0O MU CaMOOOpPa30BAaHUIO HA MPOTSIKEHUU BCEW JKU3HHU, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTeMAaTHUYE€CKOW HAIPaBIEHHOCTH;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH YKOJOTUUECKON KYJIBTYPHI, TIOHUMAHUE BIUSHUS COIMMAIIBHO-DKOHOMHUYECKUX MPOIIECCOB HA COCTOSTHUE TMPUPOIHOU U
COITMAIBHOM CpeNbl, OCO3HAHUE TJI00aTBHOTO XapakTepa SKOJOTHUECKHX MPOOJIeM, OPUEHTAIUS HAa MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUU IS
pereHus 3a1a4d B 00J1aCTH OKPYXKAIOIIEH Cpe/ibl, TUTAHUPOBAHKE MOCTYMKOB U OTEHKH X BO3MOYKHBIX TTOCJIEICTBHI JIJIs1 OKPYXKAIOIIEH CPEIbL;

8) HeHHOCTH HAYYHOr 0 TO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DAa3BUTUSI HAayKd U OOIIECTBEHHON MPAKTUKH,
MMOHMMAaHHEe MaTeMaTHYeCKON HayKd Kak cgepbl 4eI0BEUYeCKON AESITeTbHOCTH, ITAOB €€ Pa3BUTHS U 3HAYMMOCTH Ui PA3BUTHS LMBUIIM3AIUY,
OBJIaJICHUE S3BIKOM MaTeMAaTUKH W MaTeMaTU4YeCKOW KyJIbTYypOil Kak CpeJICTBOM MO3HAHHS MHpPA, TOTOBHOCTh OCYLIECTBIISITH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIE YHHBepcaJlbHbIe Y4eOHbIe JeiicTBUSA

Ba3zoBble 1oruyeckue aeficTBUA:

BBISBJIATE U XapaKTEpU30BaTh CYLIECTBEHHbIE INPU3HAKKM MATEMaTHUYECKUX OOBEKTOB, MOHSATUH, OTHOLICHMH MEXAy MOHATHIMH,
(bopMynupoBaTh OINpee/eHHs] MOHATUH, YCTaHABIUBATh CYIIECTBEHHBIM MpPU3HAK KIacCU(pHUKAIMHU, OCHOBAaHUS JUId 0OOOIIEHUS U CPAaBHEHMS,
KpUTEPUHU ITPOBOAMMOIO aHAJIN3a,

BOCIPUHMMATh, (OPMYIUPOBATh U NpeoOpa30OBbIBATH CYXKACHUS: YTBEPAUTENIbHBIE M OTpHUIIATENbHbIC, €AMHUYHbIC, YAaCTHBIE U OOLIHeE,
YCIIOBHBIE;



BBISBJIATh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W NPOTUBOPEYHsl B (aKTax, JaHHBIX, HAONIOJCHHAX M YTBEPKIACHUSX,
npeaiaraTb KpUTEpUH AJIsl BBISIBICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JIeNIaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U UHYKTUBHBIX YMO3aKIIOUEHHH, yMO3aKJIIOUEHUH 110 aHAJIOT UH;

IIPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTeIbCTBA MaTeMaTUYECKUX YTBEP)KJIEHUH (IIpsIMble U OT MPOTUBHOIO), BHICTpAaUBaTh apryMEHTALUIO,
MIPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBO/IBI;

BBIOMpaTh Croco0 pemnieHus yueOHOM 3a/auM (CpaBHUBATh HECKOJBKO BApMAHTOB PEILIEHUs, BbIOMpaTh Hanbosiee MOAXOIANINN ¢ yd4EToM
CaMOCTOSITEJIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble nuccienoBare/bCKkue 1elCTBUA:

HCIO0JIb30BAaTh BOMPOCHI KaK MCCIEA0BATENbCKUM HMHCTPYMEHT MO3HAaHMS, (OPMYyIUpOBaTh BOIPOCHL, (DUKCHpYIOIIUME MPOTUBOpPEUHE,
npo0sieMy, YCTaHaBIIMBATh HCKOMOE U JJaHHOE, JOPMUPOBATH THIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3UIMI0, MHEHHE;

MIPOBOJIUTH CAaMOCTOSITENIbHO CIUIAHWPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE TI0 YCTAHOBIIEHUIO 0COOEHHOCTEH MaTeMaTHYeCKOro 00beKTa,
SIBJICHUS, TIPOLIECCA, BBISIBICHHUIO 3aBUCUMOCTEN MEX /1y 00bEKTaMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh OOOOIIEHHS W BBIBOJABI MO pe3ylbTaTaM MpPOBEIEHHOTO HAONIONEHUs, HCCIIEeI0OBAaHUs, OLIEHHWBATh
JOCTOBEPHOCTb MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHNUI;

IIPOrHO3UPOBATh BO3MOYKHOE pPa3BUTHE MPOLECCa, @ TAKXKE BBIABUIaTh IPEINOJIO0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pa6ora ¢ undopmanmeii:

BBISABIIATE A€(PUIUTH MH(YOPMALMH, JaHHBIX, HEOOXOIUMBIX JUIs OTBETA HA BOIPOC U JUIsl PELICHUS 3aa4H;

BbIOMpPaTh MH(OPMALMIO W3 UCTOYHUKOB PAa3IMYHBIX THUIIOB, aHAIU3UPOBATh, CUCTEMATU3UPOBaTh M HMHTEPIPETUPOBATH MHPOPMALHUIO
pa3UYHbIX BUJOB U (GOPM IPEICTABICHHUS;

CTPYKTYpUPOBaTh MH(OPMALHIO, IPEACTABIATH €€ B pa3IMuHbIX (hopMax, WILTFOCTPUPOBATH I'papruecKH;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENBHO C(HOPMYINPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
OO0menne:
BOCIPUHUMATh U (GOPMYIMPOBATh CYXKJEHHSI B COOTBETCTBUU C YCIOBHUSMHU M LEISIMU OOILEHUS, ICHO, TOYHO, I'PAaMOTHO BBIpa)kaTh CBOIO
TOYKY 3pEHMS B YCTHBIX M IMCbMEHHBIX TEKCTAX, 1aBaTh IMOSCHEHUS 110 XOAY PEUICHHS 3aa4l, KOMMEHTHUPOBATh MIOJYYEHHBIN pPe3yNbTarT;
B X0/ 00CYXA€HUS 3a7]aBaTh BOIPOCHI MO CYILECTBY 00CykAaeMoil TeMbl, TpoOIeMbl, pelaeMoi 3a/1a4i, BEICKa3bIBAaTh MJI€HU, HalleIIEHHbIE
Ha MOUCK PEIICHUs, COTIOCTABIIATh CBOM CYXKACHUS C CY)KICHUAMHU APYrHX YYaCTHUKOB JMANIOra, 0OHapYKMBaTh pa3IMyUe U CXOJCTBO MO3ULIMM, B
KOPpEKTHOH opme (HhopMyIHpOoBaTh pa3HOIIACHs, CBOU BO3PAKECHUS;



MPEJCTABIATh PE3YJIbTAThl PEIICHUS 3a/1au, SKCIEPUMEHTA, UCCIEI0BAHMUS, TPOCKTA, CAMOCTOSTEIILHO BEIOUPATh (OPMAT BBICTYIICHHS C
y4€TOM 3ajJau MPEe3EeHTALUU 1 OCOOEHHOCTEN ayAUTOPHUH.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

Camoopranu3anusi:

COCTaBIIATh IUJIaH, AJITOPUTM pELIEHUS 3aJauM, BBIOMPATh CMOCOO pemieHus C y4ETOM HMEIOIIHUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BapUaHThI PELIEHUH ¢ y4ETOM HOBOM MH(pOpMAaIUH.

CaMOKOHTPOJIb, IMOIMOHAIbLHBIH HHTEJLIEKT:

BJIaZICTh HABBIKAMU O3HaBaTEILHOU pe@mekcm/l KaK OCO3HaHHA COBECpPIIACMBIX }IeI\/'ICTBI/Iﬁ 1 MBICIIMTCIIBHBIX IMPOLECCOB, UX PE3YIbTATOB,
BJIAJIETh CITIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca M pe3ysibTaTa PelIeHIsI MaTeMaTHIECKOH 3a1auu;

NpeABUACTE TPYAHOCTH, KOTOPBIC MOTYT BO3HHUKHYTH IIPU PCIICHUMU 3ada4d, BHOCUTH KOPPEKTUBBI B JCATCIBHOCTH Ha OCHOBE HOBBIX
00CTOSATENHCTB, JAaHHBIX, HAHJACHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLE€HUBATb COOTBETCTBUEC PE3YyJIbTaTa LECJIU U YCIOBUAM, 00BSACHATH IPHUYUHBI JOCTHXCHUSA U HEAOCTHIKCHHUA PE3YIIbTATOB ACATCIIBHOCTH,
HAXOJIUTh OIIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eSITeIbHOCTD:

MOHMMAaTh W HKCHOJB30BATh NMPEHMYIIECTBA KOMAHIHOW W HWHIMBHIyalbHOW pabOTHI MpPU pEIIeHHH YYeOHBIX 3a1ady, NPUHUMATH IIETb
COBMECTHOH JIESATETHLHOCTH, TUNIAHMPOBATh OPTraHU3aINI0 COBMECTHOHM pabOThI, pactpeaessiTh BUABI padoT, T0OTOBAPUBATHCS, 0OCYKAAThH IPOIIECC
U pe3yabTat paboThl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJICH;

YYacCTBOBATh B IPYIIOBBIX PopMax paboThl (00CYXIeHHsI, 0OMEH MHEHHUH, «MO3TOBBIC IITYPMbI» M HHBIC), BBIIOJHATH CBOIO YacTh PaOOTHI
U KOOPAMHUPOBATh CBOW JCUCTBUS C JAPYrUMH WICHAMH KOMAaH[bI, OLICHUBATh KA4YeCTBO CBOET0 BKJAJa B OOMIUI MPOIYKT MO KPUTEPHSIM,
cOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

INPEIMETHBIE PE3YJIBTATbBI

K koniy o6y4yenust B 10 kj1acce oOyJaromuiics MoyduT CIEAyIONIe MPeIMETHbIC PE3yAbTaThl M0 OTACTBHBIM TeMaM padoueil IpoTpaMMBbI
yueOHOro Kypca «Anredpa 1 Hauaiaa MaTeMaTHYECKOTO aHAIHU3ay:
Yuciaa v BLIYUCJICHUS:



cBOOOJTHO OMEPUPOBATH MOHATUSAMH: PAlMOHAIBHOE YHCIO, OSCKOHEYHas MepHoAnYecKas Ipo0b, MPOLEHTHI, UPPAIMOHAIBLHOE YHUCIIO,
MHOYECTBA PAllHOHAIBHBIX U IEHCTBUTEIIBHBIX YHCEN, MOYJIb JEMCTBUTEILHOTO YUCIIA;

MIPUMEHSTH IPOOH U MPOLIEHTHI [yl PEIIEHUS IPUKIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpAcieil 3HaHUH U peaIbHON KU3HU;

MPUMEHSTH NPUOIMKEHHBIE BBIYMCIICHUS, ITPABWIIA OKPYTJICHUS, IPUKUJIKY U OLIEHKY Pe3yJbTaTa BIYMCIICHUN;

CBOOOJHO ONEPUPOBATH MOHSATHEM: CTENEHb C LIEIBIM MMOKA3aTeIeM, MCIOIb30BaTh MOAXOASIIYI0 (OPMY 3allUCU JEHMCTBUTENbHBIX YHCET
JUISl peLIEHUs MPAKTHYECKUX 33]1a4 U IPEICTABIICHUS TaHHBIX;

CBOOOHO ONEpUPOBATH MOHITUEM: apUPMETHUECKUN KOPEHb HATYpaJIbHOM CTENEHU;

CBOOOJHO ONEpUPOBAThH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM IT0Ka3aTeleM;

CBOOOJHO ONEpPUPOBATH MOHATUAMU: JIoTapu(dM dKcia, TeCITUUHbIE U HaTypallbHbIE JIOTapu(MBlI;

CBOOOJHO ONEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YUCIIOBOTO apryMEHTa;

ONIEPUPOBATH MOHATUAMHU: APKCUHYC, APKKOCHHYC U apKTAaHI'€HC YHCIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO OIEPUPOBATh TMOHATUSAMHU: TOXAECTBO, YpaBHEHUE, HEPAaBEHCTBO, PaBHOCWUJIbHBIE YpaBHEHHS M YpaBHEHHUS-CIIEICTBUS,
PaBHOCHJIbHBIC HEPABEHCTBA;

IPUMEHATh PA3JIMUYHBbIE METOJAbl PELICHUS PALMOHANBHBIX M JAPOOHO-PALMOHANBHBIX YPAaBHEHUH, MPUMEHATh METOJ HMHTEPBAJOB [UIs
pEILIECHNS HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh MOHATUSMHU: MHOTOWIEH OT OJHOW MEPEMEHHOW, MHOTOWIEH C LEJbIMH KO3()(PUIIMEHTaMU, KOPHH MHOTOYIEHa,
IIPUMEHSTH JIEJICHHE MHOTOYJIEHA Ha MHOTOYJIEH C OCTAaTKOM, TeopeMy besy u reopemy Buera i pemienns 3anad;

CcBOOOJIHO ONEpPHPOBATH MOHATHSMU: CUCTEMA JIMHEMHBIX YpaBHEHUI, MaTpula, ONpEAeIUTeNb MaTpullbl 2 X 2 W ero reoMeTpu4ecKuit
CMBICJI, MCIIOJIb30BaThb CBOWMCTBA ONpeAenuTeNss 2 X 2 i1 BBIYMCICHUS €T0 3HAYEHUS, IPUMEHATh ONPENCIUTENN U1 PEIICHUS CUCTEMBbI
JIMHENHBIX YPaBHEHHUH, MOJEIMPOBATh PealbHbIE CUTYAllUH C IOMOLIBIO CUCTEMBI JIMHEHHBIX YPABHEHMM, NCCIIEN0BATh MIOCTPOEHHBIE MOJIENIH C
IIOMOIIBIO MATPHUIL U ONIPENEIUTENEH, HHTEPIIPETUPOBATh ITOJIyYEHHBIH PE3YIIbTAaT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHIMU AJIS TPeoOpa30BaHMsl BEIPAXKEHUI;

BBITNOJIHATH IPe00pa30BaHMsl YUCIOBBIX BBIPAXKEHHM, COEPKALMX CTEIIEHH ¢ PALMOHAIBHBIM MIOKA3aTeNIeM;

UCIOJIb30BaTh CBOWCTBA JIOrapu(MOB Ui IpeoOpa3oBaHus JOrapu(PMUUIECKUX BBIPAKEHUH;

cBOOOJIHO OINEPUPOBATH MOHATUSAMHU: HppAIMOHAIbHBIE, MOKa3aTelbHbIE M JIOrapu(MuUyecKue YpaBHEHHUS, HAXOAUTh MX pPELICHHs C
IIOMOILIBI0 PABHOCWIBHBIX IIEPEX0I0B UIIU OCYILECTBIIASA IPOBEPKY KOPHEH;

MPUMEHATH OCHOBHBIE TPUTOHOMETpUUECKUE (GOPMYIIBI T TPeoOpa3oBaHMs TPUTOHOMETPUUYECKUX BhIPAXKEHUIA;

cBOOOJIHO ONEpUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, IPUMEHATh HE0OX0AUMBbIe (POPMYJIIBI ISl PELIEHHUs OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUN;



MOJICIUPOBATh pEaJbHBIC CUTYallMd Ha S3BIKE aireOpbl, COCTABJIATH BBIPAKCHHS, YpPAaBHEHUS, HEPAaBEHCTBA IO YCJIOBHIO 3aayH,
HCCIIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM almIapara aareOpsl.

DyHKIUUHN U TPaQUKH:

cBOOOJTHO ONIEpUPOBATh MOHATHAMU: (DYHKIHSA, CIIOCOOBI 3a1aHus (HYHKINHU, B3aUMHO OOpaTHbIE (PYHKIMHU, KOMITO3UIHS (YHKIHHA, rpaduk
(G YHKIMH, BBIIIOJIHATH dJIEMEHTapHbIe TpeoOpa3oBaHusl rpapUKOB QYHKINN;

CBOOOJTHO OTIEPHPOBATh MOHATHUSMH: OOJACTh OINpENeNIeHUs] M MHOKECTBO 3HAUCHWH (QYHKIUH, HYIH (QYHKIUH, MPOMEKYTKH
3HAKOTOCTOSIHCTBA;

CcBOOOJTHO ONEPHUPOBATH TMOHSATHAMHU: YETHBIE W HEUETHBIE (DYHKIMH, TIepHOIMYEecKre (YHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH,
MaKCUMYMBI I MUHUMYMBI (DYHKIIMH, HanOOJIbIIIee U HAaNMEHBIIIee 3HaUeHNe (PYHKIIMH Ha TIPOMEKYTKE,

CBOOOJTHO OMEpUPOBATH TOHSATHSMH: CTETEHHass (YHKIHUS C HATYypadbHBIM H IIENBIM IOKa3aTeleM, TpauK CTeeHHOW (QYHKIHH C
HATYpaJbHBIM H IEJIBIM MTOKa3aTeeM, TpadiK KOpHs N-0i CTereH: Kak (GyHKIMH 0OpaTHOM CTETIEHU ¢ HATYPaIbHBIM ITOKa3aTeleM;

OTIEPHPOBATh TOHATUSMH: IJIMHEHHAs, KBaJpaTHYHAs ¥ JAPOOHO-JIMHEHHas (QYHKIMH, BBITIOJIHATH JJIEMEHTAPHOE WCCIENIOBAaHUE U
MIOCTPOCHHUE UX TPaPHUKOB;

CBOOOJIHO OTIEpUPOBATH MOHATHUAMH: TIOKa3aTelbHAs U JIorapudmudeckas QyHKIIMH, UX CBOMCTBA M TpadUKH, UCIOJIB30BATh WX TpadUKu
JUISl pEIIeHUs YPaBHEHUH;

CBOOOJHO ONEpPUPOBATh MOHSTUAMU: TPUTOHOMETPHUUYECKAsh OKPYKHOCTb, OINpEAeNiEHUE TPUTOHOMETPUUYECKHX (QYHKIUH YHCIOBOIO
apryMeHTa;

UCIO0JIb30BaTh Tpaduku QYHKIUN AJI UCCIIEOBAHUS MPOLIECCOB M 3aBUCUMOCTEN IpU PELICHUU 3a/1a4 U3 JAPYruX y4eOHBIX MPEAMETOB U
peasIbHOM JKU3HH, BBIPAXKaTh GOPMYIaMH 3aBUCUMOCTH MEXK/1y BETMUMHAMY;

Hauyana maTeMaTH4eCKOro aHaJImu3a:

CBOOOJHO OIEpPUPOBATh MOHATUAMU: apumeThyeckas W TeOMETpUYEecKash Mporpeccusi, OECKOHEYHO YObIBalollasi IeoMeTphuecKas
MIPOrpeccusi, TMHEHHBIN U SIKCIOHEHIIUATIBHBIN POCT, (GOpMyIia CI0KHBIX MPOIIEHTOB, HIMETh MIPEJICTABICHUE O KOHCTAHTE;

MCIO0JIb30BaTh MPOTPECCUH TSl PELICHHs] pealbHbIX 3a]a4 MPUKIATHOTO XapaKTepa;

CBOOOJHO OIEPUPOBATh MOHATUSIMHU: TOCIEAOBATEIBHOCTh, CHOCOOBI 3a/laHUsl TOCIEN0BATENbHOCTEH, MOHOTOHHBIE M OrPaHUYCHHbBIE
MOCJIEIOBATEIbHOCTH, IOHUMATh OCHOBBI 3aPOKICHHUS MATEMaTUYECKOTO aHaIN3a Kak aHann3a 0ECKOHEYHO MAaJIbIX;

cBOOOJTHO ONEPHPOBATH MOHATHAMMU: HENPEPbIBHbIE (DYHKIIUH, TOUKU Pa3pbiBa rpaduka GpyHKIIMH, aCUMITOTHI rpaduka GyHKIUY;

cBOOOJIHO ONepupoBaTh MOHATHEM: (DYHKIMS, HENpEpbIBHAsS Ha OTPE3Ke, NPUMEHATh CBOMCTBA HEMPEPBIBHBIX (YHKUUN Ui peIIeHUs
3ajay;

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: TIepBasi U BTopasi MPOU3BO/IHbIE (PYHKIIMH, KacaTenbHas K rpaduky QyHKImy;

BBIUUCIIATH POU3BOHBIE CYMMBI, TPOMU3BEICHUS, YACTHOTO M KOMIIO3UIIUH IBYX (DYHKIIMIA, 3HaTh MPOU3BOIHBIE SJIEMEHTAPHBIX (DYHKIINH;



MCIOJIb30BATh TEOMETPUUYECKHUIA U (PU3UIECKUI CMBICIT TIPOU3BOJHOM /ISl pEIICHHS 3a1a4.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHSATHIMU: MHOXKECTBO, OTIEPAIIMY HaJl MHOYKECTBAMH;

UCI0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jjs OMMCAHMS PEajbHBbIX IPOLECCOB M SBJICHWM, NMpU pEIIEHUU 3a1ad U3 JIPYrux
Y4E€OHBIX MPEIMETOB;

CBOOOJHO ONEpUpOBaTh MNOHATHUSAMHU: OIpEAEIeHHe, TEeopeMa, YpaBHEHUE-CIEACTBHE, CBOMCTBO MAaTeMaTH4YeCKOro OObEKTa,
JI0Ka3aTeJIbCTBO, PABHOCWIIbHBIE YPAaBHEHUS U HEPABEHCTBA.

K koniy o6ydenust B 11 kiacce oOydaromuiics MoyduT Cleayromye IpeIMeTHbIE Pe3yabTaThl [0 OTAEIbHBIM TeMaM pabouell IporpaMMBbl
yueOHOTro Kypca «Anredpa U Hauyajga MaTEMAaTUYECKOTO aHaTN3a»:

Yucsia ¥ BBIYUCJICHUS:

CBOOOJHO OIEPUPOBATH MOHATUSMU: HATypajlbHOE U IEJIO€ YMCIIO, MHOXKECTBA HAaTypalIbHbIX M IEJbIX YMCEJ, MCIOJIb30BaTh MPHU3HAKU
nemumocty nenbix yucen, HOJl n HOK naTtypanbHbIX uncen uisl pemeHns 3a1ad, IpUMEHATh aroput™ EBkim a;

CBOOOJHO ONEpUPOBATh IMOHSATHEM OCTaTKa IO MOJYJI0, 3allMChIBaTh HATypajbHBIE YHUCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CHUCTEMax
CUHCJICHMS;

CBOOOJIHO ONEpPUPOBATH MOHATHSMM: KOMIUIEKCHOE YHCJIO M MHOXKECTBO KOMILJIEKCHBIX YMCElN, MPEACTaBIATh KOMIUIEKCHBIE 4YMCla B
anreOpandeckoi ¥ TPUrOHOMETPUUECKON (hOpMe, BBIMOJIHATh ApU(PMETUYECKHUE OTIEPALIUU C HUMU U U300pakaTh HAa KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJIHO ONEpPUPOBATH MOHATHAMM: HpPpalMOHAIbHBIC, MTOKA3aTelbHble M JIorapu(MUUYECKUE HEPABEHCTBA, HAXOAUTh UX DPELICHUS C
IIOMOIIBIO PABHOCUIIBHBIX IIEPEXOO0B;

OCYILIECTBIATh OTOOP KOPHEH MpH pelieHMH TPUTOHOMETPUYECKOTO YpaBHEHMS,

CcBOOOJIHO OIEpPUPOBATH MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IMPUMEHATh HEOOXOIuMble (HOPMYJbl A PEIIEHUS OCHOBHBIX
THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOJIHO OINEPUPOBATh MOHATUSAMH: CUCTEMA U COBOKYIHOCTh YPaBHEHMH M HEPAaBEHCTB, PABHOCUIIbHBIE CUCTEMbl M CHCTEMbI-CIIEJICTBHS,
HaXOJUTh PELICHUs] CHUCTEMbl M COBOKYMHOCTEH palMOHAIbHBIX, HUpPPALMOHAIbHBIX, IOKAa3aTElIbHbIX M JIOTapU(PMUUYECKUX YpPaBHEHUH U
HEPABEHCTB;

pemaTh palUoHAIbHbIE, UpPpallMOHAIbHbBIE, IOKa3aTelIbHbIC, JOrapu(pMUUECKUE M TPUTOHOMETPUYECKHE YpPaBHEHHMS W HEPaBEHCTBA,
coJieprKaliue MOAYJIH U TapaMeTpbl;

IPUMEHSATH rpadudeckre METObI Ul PELICHHUs ypaBHEHUH 1 HEPABEHCTB, a TaKKe 3aa4 ¢ apaMeTpamy;

MOJIEIUPOBATh pealibHble CUTYal[MM Ha SI3bIKE aiareOpbl, COCTABIAThH BBIPAXKECHUS, YPaBHEHMs, HEPaBEHCTBA M HUX CHUCTEMBI IO YCIOBHUIO
3aJ]auu, UCCIIEI0BATh IOCTPOCHHBIE MOJIENTU C HCIOJIB30BAHUEM allllaparta aareOpbl, MHTEPIPETUPOBATH MOJTYYSHHBIN pe3ybTar.



DyHKIUHN U TPaQUKH:

CTPOUTH TpaUKH KOMIO3UIUU (PYHKIMHA ¢ TOMOIIBIO AIEMEHTAPHOTO MCCIIEOBAHUS M CBOMCTB KOMITO3UITUH IBYX (DYHKITHIA;

CTPOUTH F'€OMETPUUECKHE 00pa3bl YpaBHEHUM U HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAPUKH TPUTOHOMETPHUYECKUX (PYHKITHI;

MPUMEHATh PYHKUIUHU U1 MOJAETUPOBAHUS U UCCIIEI0BAHUS PEATIbHBIX IIPOLIECCOB.

Hayana MmaTeMaTH4ecKOro aHaIn3a:

MCI0JIb30BATh ITPOU3BOIHYIO Ul UCCIIEI0BaHUS (YHKIIMM HA MOHOTOHHOCTb M 9KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEE U HAaUMEHbILIee 3HaUCHHS (PYHKIUU HENPEPHIBHON Ha OTPE3KE;

MCI0JIb30BAaTh MPOU3BOIHYIO JJIsi HAX0K/IE€HUS HAWIYYIIEro pelleHusl B MPUKIIAIHBIX, B TOM YHCIIE COLMaIbHO-3KOHOMHUYECKUX, 3a/1a4ax,
IUIsL OTIPENIENIEHUS] CKOPOCTH U YCKOPEHHsI IpoLiecca, 3a1aHHOTO (POpMYIIOH 1K rpadukom;

CBOOOJHO ONEPUPOBATH MOHATUSMU: MEPBOOOpa3Has, ONpeleNEHHbI UHTErpasl, HaXOJAUTh NEpPBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIMH U
BBIYMCIATH UHTErpaj 1o popmyne Heiotona-Jlelbuua;

HaXOJUTh IJIOIAAN MJIOCKUX GUTYp U 0OBEMBI TN C TOMOIIBIO HHTETpaIa;

UMETb MIPEJCTAaBICHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUY Ha IIPUMEpE COCTABICHUS JU(PepeHInanbHbIX YPABHEHUN;

pemaTh NpPUKIAJHBIE 3aa4d, B TOM YHCJIE COLUAIBHO-3KOHOMHYECKOr0 M (U3MYECKOT0 XapakTepa, CPeiCTBAMH MaTeMaTHYeCKOTro
aHaJn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoasbubie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
POIII
MHO€ECTBO ICHCTBUTEIBHBIX YHCEIT. https://resh.edu.ru/
1 MHorounensl. PannonanbHble ypaBHEHUS U 24 1 Skysmart
HepaBeHCTBa. CHCTEMbI IMHEHHBIX YpaBHEHUN https://edu.skysmart.ru
OUIIN https://fipi.ru/
POIII
https://resh.edu.ru/
| s b, e ||
t https://edu.skysmart.ru
OUIIN https://fipi.ru/
POIII
Apudmernueckuii KOpeHb N-0i CTENEHH https://resh.edu.ru/
3 I/Ip aIMOHAJIbHBIC éIB.)BHeHI/I}I | 15 L Skysmart
ppatt P https://edu.skysmart.ru
OUIIN https://fipi.ru/
POIII
IToxa3zatenbHast pyHkuus. IlokasarenbHble https://resh.edu.ru/
4 YK 10 1 Skysmart

ypaBHEHHUS

https://edu.skysmart.ru
OUIIN https://fipi.ru/




Jlorapudmmueckast QpyHKITHSL.
Jlorapudmuueckue ypaBHEHUS

18

POII
https://resh.edu.ru/
Skysmart
https://edu.skysmart.ru
OUIIN https://fipi.ru/

TpuroHomeTpuyeckue BbIpaXEeHUs U
YpaBHEHUS

22

PO
https://resh.edu.ru/
Skysmart
https://edu.skysmart.ru
OUIIN https://fipi.ru/

7 [TocnenoBaTeIbHOCTH U MPOTPECCHH

10

POII
https://resh.edu.ru/
Skysmart
https://edu.skysmart.ru
OUIIN https://fipi.ru/

8 HenpepriBabie ¢pyukiuu. [IpousBoanas

20

POIII
https://resh.edu.ru/
Skysmart
https://edu.skysmart.ru
OUIIN https://fipi.ru/

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT
3HaHUH

POIII
https://resh.edu.ru/
Skysmart
https://edu.skysmart.ru
OUIIN https://fipi.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoasbubie | IlpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoThbI
pecypchl
UccnenoBanue GyHKIUN € TTOMOIIBIO PoLll
1 o 3Ho oi YHEH Hl 23 1 https://resh.edu.ru/
IIPOU3BOIHON
p a ®UNN https://fipi.ru/
PO
2 [lepBooOpa3Has u UHTErpa 13 1 https://resh.edu.ru/
®UNN https://fipi.ru/
PO
. https://resh.edu.ru/
I'paduiku TpuroHOMETpHYECKUX (DYHKITHIA.
3 T 14 1 Skysmart
HTOHOMETPUYECKHE HEPABEHCTBA
P p p https://edu.skysmart.ru
®UNMU https://fipi.ru/
P3LL
https://resh.edu.ru/
HppanmonanbHbple, TOKa3aTeIbHBIE U
4 o 26 1 Skysmart
JorapupMuUecKre HEPABEHCTBA
p p https://edu.skysmart.ru
®UNMU https://fipi.ru/
P3LU
5 KommiekcHbie unciia 10 1 https://resh.edu.ru/
®UNMU https://fipi.ru/
P3LU
6 HarypanbHble u nensie yncna 10 1

https://resh.edu.ru/



https://edu.skysmart.ru/
https://edu.skysmart.ru/

®UNMU https://fipi.ru/

Cucrembl palrOHAJIIBHBIX, UppaluOHAJIbHBIX

P3LL
https://resh.edu.ru/

MI0Ka3aTeIbHbIX U JOrapu(pMUUEcKux 12 1 Skysmart

YpaBHEHUU https://edu.skysmart.ru
®OUNN https://fipi.ru/
P3LL

3ajauu ¢ mapameTpamMu 16 1 https://resh.edu.ru/
®UNN https://fipi.ru/
P3LL

[ToBTOpEHUe, 0000IIeHNE, CHCTEMATH3AITUS https://resh.edu.ru/

. 46 2 Skysmart

3HAHWHI
https://edu.skysmart.ru
®UNN https://fipi.ru/

OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 170 10



https://edu.skysmart.ru/
https://edu.skysmart.ru/

YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Maremaruka: anreOpa M Hadajga MaTEeMAaTHYECKOTO aHaIM3a, TeoMeTpus. AnreOpa W Hadajga MaTeMaTWdeckoro aHammsa, 10-11 wmaccer/

Anumos I A., Kossirun F0.M., TkaueBa M.B. u apyrue, Mocksa «IIpocsemenuey, 2020

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

1. Maremaruka: anre6pa M Hadajla MaTeMaTHYECKOTO aHaIn3a, reoMeTpus. Anrebpa M Hadajga MaTeMaThyeckoro aHaimsa, 10-11 kmaccel/
Amumos L A., Konsrun FO.M., TkaueBa M.B. u apyrue, Axkuronepnoe obmiectBo «IIpocsemenuey, 2020

2. AnreOpa W Havaja MaTeMaTH4YecKoro aHamu3a. Meroaudeckne pekomeHmaruu. 10-11 wmaccer, ®emopoBa H. E , Mocksa

«IIpocsemennen, 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET :

. pemyer3.pd -Cucrema nuctaHiMOHHON noaArotoBku K EI'D mo marematuke Jmutpus ['ymuna
«PEIIY EI'D» alexlarin.net - IToaroroska k EI'D o maremaruke. Caiit Jlapuna A.A.

http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege - ®enepanshas ciayxba mo Hag3opy B chepe obpazoBanus u Hayku OTBHY

1

2

3

4. ®UIIN. http://urokimatematiki.ru/ - mpe3eHTaryu, BUACOYPOKH M TECTHI 10 MaTEMATHUKE

5. http://www.prosv.ru - caiit uznatenbctBa «IIpocBeiieHue» (pyopuka «MaTeMaTHKa»)

6. http:/www.drofa.ru -caiit usgarenscrsa J[poda (pyoprka «MaTeMmaTuka)

7. http://www.center.fio.ru/som - MeTouYeCcKre PEKOMEHIAIUH YIUTETIO-IPEAMETHUKY (TIPEICTABICHBI BCE IIKOJIbHBIC TIPEAMETHI).
8

POII https://resh.edu.ru/e
























