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HOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «AureOpa M Hadala MaTeMaTHYECKOTO aHaiu3a» 0a30BOro ypoBHS ais oOywaromuxcs 10 —11 kmaccos
paszpaboTana Ha ocHoBe DenepanbHOrO TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa CPEIHEro OOIIEero 00pa3oBaHMs, ¢ YIETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHMH, IPEABIBISEMBIX K MATEMAaTHYECKOMY 00pa30BaHHIO, M TPAAUIIMI POCCHICKOTr0 0Opa3oBaHus. Peanusanus mporpaMMbl 00€CIICYMBACT OBJIA/ICHHE
KIIFOYCBBIMU KOMIICTCHIHUAMUA, COCTABIAIOIIUMU OCHOBY IJIsI CaMOPAa3BUTHUA U HCIIPCPBIBHOI'O O6pa3OBaHI/I$I, OECJIO0CTHOCTD 06IHGKYHBTypHOFO, JJMYHOCTHOI'O M
M03HABATEIBHOIO Pa3BUTHS JINYHOCTU O0YYAIOIINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA
Kypc «Anrebpa m Havyama MaTeMaTHYECKOI'O aHAIU3a» SIBJSETCS OJHUM M3 HauOoJjee 3HaYMMbIX B MPOrpamMMe CTapUIei IIKOJIbl, MOCKOJIbKY, C OJHON
CTOPOHBI, OH 00€cleunBaeT MHCTPYMEHTAIbHYIO0 0a3y Uil M3Y4YEeHHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroil CTOpOHBI, (POPMHUPYET JIOTHUECKOE U
a0CTpaKkTHOE MBIIUICHHE yJalluxcs Ha ypOBHE, HEOOXOIMMOM Ui OCBOCHHUS KypCOB MH(OPMATHKH, OOLIECTBO3HAHMS, MCTOPUH, CIOBECHOCTH. B pamkax
JAHHOT'O Kypca yJaliecs OBJIaJeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKH, KOTOpasi OpMyJIMpYeT CBOM JOCTH)KEHUS B MaTeMaTuyeckoi popme.

Kpr anre6pbl 1 HavYaJl MaTEMAaTUYCCKOTO aHAJIM3a 3aKJIaAbIBACT OCHOBY IS YCIICIIHOI'O OBJIAACHUSA 3aKOHAMU (1)I/ISI/IKI/I, XHUMHU, 6I/IOJ'IOFI/II/I, IIOHHUMaHUusA
OCHOBHBIX TCHIICHIII/Iﬁ O9KOHOMUKHU U 06H1€CTB€HHOI71 JKU3HH, MO3BOJIACT OPHUCHTUPOBATHCA B COBPCMCHHBIX III/I(l)pOBI)IX U KOMIIBIOTCPHBIX TCXHOJIOTHAX,
YBEPCHHO HCIIOJIB30BATH UX B HOBCG,Z[H@BHOI‘/‘I )KU3HHU. B TOXe BpCM:A OBJIAACHUC a6CTpaKTHLIMI/I " JIOTUYCCKU CTPOTHUMU MATCMATHYCCKUMH KOHCTPYKIUAMHA
pa3sBUBACT YMCHHUEC HAXOAUTH 3aKOHOMCPHOCTH, 00OCHOBBIBATh UCTHHHOCTD YTBCPIKACHUS, UCITIOJIB30BATH O606HICHI/IC U KOHKPETU3alUIo, a6CTpaFI/IpOBaHI/IC u
aHaJIOT'u1o, (I)OpMI/IpyeT KpCaTUBHOC U KPUTUYCCKOC MBIIIIJICHUC. B XO0[A¢C U3ydYCHUA aJ'IFe6pr 1 HaydaJl MaTEMAaTHYCCKOI'O aHaJIlu34a B CTapmeﬁ HIKOJIC YyJaluecs
IMoJIy4JaroT HOBBIM OITBIT peIICHUA NPUKIIAJHBIX 3aaa4d, CaMOCTOATCIBbHOI'O IMOCTPOCHHA MATCMAaTHYCCKHUX Moneneﬁ PCATBbHBIX CI/ITyaHI/Iﬁ U HUHTCPIpETAINU
MOJIYUYCHHBIX peH.IeHPIfI, 3HAKOMSTCA C IPUMEPAMU MATECMAaTUUICCKUX SaKOHOMepHOCTCﬁ B IIpUPOJAC, HAYKEC U B UCKYCCTBC, C BHIAAOINUMUCA MATECMATUYCCKNUMU
OTKPBLITUAMU U UX aBTOPAMMH.

Kypc ob6mamaer 3HAuUMTENbHBIM BOCHUTATENBHBIM TOTEHIMAIOM, KOTOPBIM peanu3yercs Kak uepe3 YydeOHBI Marepuan, CrocoOCTBYIOIIMMA
(OpMHPOBAHHIO HAYYHOTO MHMPOBO33PEHHs, TaK U dYepe3 CHeuuPHuKy YydeOHON JesATeTbHOCTH, TpeOyromel CcaMOCTOSTEeIbHOCTH, AaKKypaTHOCTH,
IIPOJIOJKUTENIEHOM KOHIIEHTPAIlU BHUMAHHs U OTBETCTBEHHOCTH 3a IMOJyYEHHBIN pPe3yJIbTar.

B ocHoBe MeTonnku 00ydeHust anredpe v HauajgaM MaTeMaTHYeCcKOro aHajan3a JIKUT AeATeIbHOCTHBIA MPUHILIUIT 00yUEHUSI.

CrpykTypa Kypca «AunreOpa W Hayajla MaTeMaTHYeCKOrO aHalM3a» BKIIOYACT CIEAYIOUIME COJepKaTelbHO-MEeToAndYeckue JuHuM: «YUucna u
BbIUMCICHUS», «DyHKIUU U rpapukn», «YpaBHEHUS W HepaBeHCTBa», «Hauanma maremaruueckoro anamuza», «MHOXecTBa M JIOTHKa». Bce OCHOBHbBIE
COJIep KaTEIbHO-METOJUUECKUE JTMHUN M3Y4al0TCs Ha MPOTSHXKEHUU JIBYX JIeT 00OydeHHsl B CTapIlIeH IIKOJe, €eCTEeCTBEHHO JOMOJHIS APYT Apyra U MOCTEIIEHHO
HacChIasACb HOBBIMU TEMaMM W pasgciaMu. ﬂaHHBIﬁ KypC MABJIACTCA HWHTCTPATUBHBIM, IIOCKOJIBKY O6T)CJII/IH${eT B cebe COJZCPIKAHUE HCECKOJIIBKUX
MaTeMaTHYECKUX JAMCLUILINH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUYeCKH aHaau3, Teopus MHOXKECTB U Ap. [lo Mepe Toro kak ydamiuecsi OBIIAJeBarOT BCE



Oosiee MIMPOKMM MaTEMaTHMYECKHM allaparoM, Y HUX IOCIEAOBAaTENbHO (OPMHUPYETCSI M COBEPIIEHCTBYETCS YMEHHE CTPOUTh MATeMaTHYECKYI MOJENb
peanbHOM CHUTyallud, HPHUMEHSATh 3HAHUS, NOJIY4YEeHHble B Kypce «Airedbpa M Hayajla MaTEeMAaTUYEeCKOrO aHalu3a», Ui PEIIEHUS CaMOCTOSITEIbHO
cOopMyIHpPOBaHHOW MaTeMaTHYECKON 3a7auHl, a 3aTeM HHTEPIPETHUPOBATH OJTYYECHHBIA PE3yNIbTaT.

CopepxarenbHO-MeTOIMYeCKas JIMHUSA «Uuclia U BBIYUCIICHUS» 3aBepiiaeT (JOPMHUPOBAHKE HABBIKOB MCIOJIL30BAHUS JICUCTBUTEIBHBIX YUCEN, KOTOPOE
ObUIO HAayaTO B OCHOBHOW MHIKOje. B crapmieil mkone ocoboe BHUMaHUE yaenseTcss (GOPMHUPOBAHHUIO MPOYHBIX BBIUMCIUTEIbHBIX HABBIKOB, BKIIOYAIOIINX B
ceOsl MCIOJIb30BAHUE PA3IMYHBIX (POPM 3aIUCH JICHCTBUTEILHOTO YHCIIA, YMEHHE PAIIMOHATBHO BBIMOIHITH JICHCTBUS C HUMU, JeTaTh MPUKUIKY, OIICHHBATH
pe3ynbrar. OOyuaromuecs: Moiay4aroT HaBBIKM MPHUOIMKEHHBIX BBIUMCICHMM, BBIMOJIHEHUS IEHCTBHI ¢ 4YMCIaMH, 3alMCaHHBIMM B CTaHAAapTHOU ¢opMme,
WCII0JIb30BAaHUSI MATEMAaTHUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAXKEHUH.

JIunns «YpaBHEHMSI M HEPABEHCTBA» PEAM3yeTCsl Ha MPOTSHKEHUU BCEro oOydeHHUs B CTapLICH ILIKOJE, ITOCKOJIBKY B KaXKIOM pasfeliie IpOorpaMMbl
IIPEyCMOTPEHO PELIEHUE COOTBETCTBYIOMX 3aAau. OOyyuaromuecs 0BIaIeBal0T Pa3IUNYHBIMU METOJaMH PELIEHUS 1IeJIbIX, pallMOHATIbHBIX, UPPALIMOHAJIBHBIX,
[10Ka3aTebHbIX, JIOTapU(YMUIECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHH, HEpaBEeHCTB U MX cucTeM. [lomydeHHble yMEHUS MCIOJIB3YOTCS MIPU UCCJIIEI0OBaHUU
(GYHKIMH C TOMOINBIO NMPOW3BOAHOM, PEIICHUH NMPUKIATHBIX 33734 M 337324 Ha HAXOXJICHHE HAMOOJBbIIMX M HAWMEHBIIMX 3HAaueHWH (yHkuuu. JlanHas
cojiep:KaTesibHasl JMHUA BKIIOYaeT B ceOs Takke (OpMUPOBAHME YMEHMH BBINOJHATH pacuéTsl M0 (GopMmynaM, MpeoOpa3oBaHUs LENbIX, PallMOHAIbHBIX,
UpPpAMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUH, a TaKXKe BBHIPAKCHUH, COEPKAIUX CTENeHU U Jiorapugmel. brarogapst n3ydeHuio anreOpandeckoro
MaTepuajga HPOMCXOIUT JajbHeWllee pa3BUTHE AaJrOPUTMUYECKOTO M AOCTPAKTHOTO MBIIUICHHUS Yydaluxcs, (HOPMHUPYIOTCS HAaBBIKU JEAYKTHBHBIX
paccyxaeHuid, paboTsl ¢ CHMBOJIBHBIMH (hOpMaMH, TIPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BUJE PAaBEHCTB M HEPaBEHCTB. AnreOpa mpejyiaraet
3¢ deKTUBHBIE MHCTPYMEHTHI JUIs PELICHUs IPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a/1a4, HArJIsIHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK sI3bIKAa HAYKH.

ConepxatenbHo-MeToandeckas TMHUS «DyHKIMH U rpaduKn» TECHO MEepeIuIeTaeTcs ¢ APYruMH JIMHUSAMH Kypca, IOCKOJIBKY B KaKOM-TO CMBbICIIE 3aaéT
MOCJIEZI0BATENBHOCTh M3yUeHUs] Marepuana. V3yueHue cTeneHHOMW, MOKa3aTeIbHOM, JIOrapu(pMUYECKOW M TPUTOHOMETPUYECKUX (DYHKLIMH, UX CBOMICTB U
rpadMKoOB, UCMOJb30BaHUE (DYHKIMHA AT pelIeHus 3aj1ad U3 JPYTUX yueOHBIX MPEeIMETOB M PEalbHOM XM3HM TECHO CBA3aHO KaK C MaTeMaTHYECKUM
aHaJIM30M, TaK U C pEIIeHWEM YpaBHEHMW M HepaBeHCTB. llpu sTom Oonblioe BHUMaHUE yensercs (OPMHUPOBAHUIO YMEHHUS BbIpaxaTb (opMyliaMu
3aBHCUMOCTH MEX1Y pPa3IMuHbIMU BEJIMYMHAMH, UCCIIE0BATh MOJTY4YeHHbIE (YHKIMH, CTPOUTh UX Ipaduku. MaTtepuan 3Toi coJiepKaTelbHOM JTMHUN HalleJIeH
Ha DPa3BUTHE YMEHUN U HaBBIKOB, IMO3BOJISIONIMX BbIpaXKaThb 3aBUCUMOCTH MEXAY BEIMUYMHAMU B Pa3IM4HON (QopMme: aHAIUTUYECKOW, rpaduyeckoil u
cioBecHOM. Ero m3yueHue crnocoOCTBYET pPa3BUTHIO AJTOPUTMHUYECKOIO MBIIUICHUS, CIOCOOHOCTH K OOOOLIEHHI0O M KOHKPETH3aLUH, HMCIIOJIb30BAaHHIO
aHAJIOTHH.

CopnepxarenpHasd nuHusA «Havama MareMaTndeckoro aHajin3ay» I03BOJISIET CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTEMaTHYECKHX, TaK M IPHUKJIAJIHBIX
3a/1a4, JOCTYMHBIX OOYYaIOUIUMCS, Y KOTOPBIX MOSBISIETCS BO3MOXKHOCTH MCCJEIOBAaTh U CTPOUTH Tpaduku (PyHKUWN, ONpeAensiTh UX HaUOONbIINE U
HaMMEHBIINE 3HAYCHHUs, BBIYUCIATD IUI0MAIN GUTYp U 0OBEMBI Tell, HAXOUTh CKOPOCTH U YCKOPEHUs MpolieccoB. JlaHHast coeprkaTenbHasi TUHUS OTKPhIBAET
HOBBIE BO3MOYKHOCTH IIOCTPOCHMSI MaT€MaTHYECKUX MOJENEH pealbHbIX CUTyallMi, HaXOXICHUS HAWIYYIIEro pPEIICHHs B NPUKIAJHBIX, B TOM YHCIE
COLIMAJIbHO-9)KOHOMHUECKHX, 3a/1auax. 3HAKOMCTBO C OCHOBAMH MaTeMaTHYECKOTO aHAJIN3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (hOpMaIbHO-IOTHYECKOTO
Y KpEeaTUBHOT'O MBILUICHUS, (POPMUPOBAHUIO YMEHHI pacro3HaBaTh MPOSBIEHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHHUKE U uckyccTBe. OOydaromuecs: y3HaT
O BBIJAIOIIUXCS PE3YJIbTATAX, [TOJIYYEHHBIX B XO/JI€ PA3BUTH MAaTEMaTUKU KaK HayKU, U UX aBTOpax.



ConeprkarenbHO-MeTOIMYEeCKast TuHUA «MHOXKeCTBa U JIOTMKa» B OCHOBHOM IIOCBSIIIEHA AJIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHBIC
MIpeICTaBICHUs POHU3BIBAIOT BECh KYPC IIKOJIbHOW MaTEMAaTHKHU U MpeJiaraloT HauboJiee YHUBEPCAIbHBIN S3bIK, 00bEeIMHSIONININ BCEe pa3/ieibl MATEMAaTUKU U
e¢ NPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MAaTEMAaTHYECKUE IUCLUUIUIMHBI B eauHoe 1enoe. [1oaToMy BaKHO AaTh BO3MOXKHOCTH IIKOJIBHUKY MOHUMATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTEMAaTHKHU U HCIIOIb30BATh €0 I BEIPAKEHUS CBOUX MBICIICH.

B kypce «Anrebpa um Hauaza MaTeMaTUYECKOrO aHaIN3a» IMPUCYTCTBYIOT TaKKe OCHOBBI MAaTEMAaTHYECKOIO MOJEIUPOBAHHUS, KOTOPBIE IMPHU3BAHBI
c(opMHPOBATH HABBIKKA MOCTPOCHHS MOJIENIEH PEeabHBIX CUTYAIMid, CCIEI0BAaHMS STHX MOJIENICH ¢ MOMOIIBIO anmnapaTa aareOpsl 1 MaTeMaTHYECKOTr0 aHan3a
U UHTEPIpETallMK MOJIYYeHHBIX pe3ynbTaToB. Takue 3aJaHusl BIJICTEHbl B KaXKIbl M3 Pa3[eioB MPOrPaMMBbI, MOCKOJIBKY BECh MaTepuai Kypca LIUPOKO
UCTIOJB3YeTCs ISl PeLeHHs MPUKIATHBIX 3a1a4. [Ipu pemennn peanbHbIX TPaKTUYECKUX 3a7ad yJalluecs: pa3BUBAIOT HAOII0IaTeIbHOCTh, YMEHHE HAXOJUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsi, MCIOJB30BaTh AHAJIOTHI0, 0000MaTh M KOHKPETU3UPOBaTh MpodseMy. [lesTenbHOCTh MO0 (OPMUPOBAHUIO HABBIKOB
peleHHs MPUKJIAAHBIX 337a4 OPraHU3yeTCsl B IIPOIEcce U3YUSHHsSI BCEX TeM Kypca «Anredpa v Hadyaja MaTeMaTHIeCKOTO aHaIHM3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOnOM mutaHe Ha M3ydeHHE Kypca anreOpbl M Hadal MaTeMaTHYECKOTo aHajan3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 4aca B Hexenro B 10 kmacce u 3
gaca B Hezenmo B 11 kiacce, Bcero 3a iBa roja o0y4denust — 170 gacos.

COJAEP/KAHUE YYEBHOI'O KYPCA
10 KJIACC
Yuciia 1 BbIYUCICHUSA
Pammonanbhple uncna. OOBIKHOBEHHBIE U JIECATHYHBIE JIPOOM, MPOLEHTHI, OECKOHEUHble MEepUOJUUECKUe IpoOu. ApupMeTHUYecKHe OmNepanuu ¢
paloHaIbHBIMU YMCIaMH, NPEoOpa30oBaHMs YUCIOBBIX BblpaxeHHH. [Ipumenenune apobeil M MpOIEHTOB Ui PElleHUs MPUKIAJHBIX 337a4 U3 pas3sid4HbIX

OTpacjeil 3HaHUW U pearbHOU KU3HMU.

HeﬁCTBHTeHLHLIC yrcia. PamnmoHanbHBIE M HppauOHAJIBHBIC YHUCIIA. ApI/I(I)MeTI/ILIeCKI/Ie onepanuun ¢ JIECTBUTEIPHBIMIA YHCIIAMU. HpI/I6J'II/I)KéHHI>Ie
BBIUUCIICHUS, ITPpaBUJIa OKPYTIICHUSA, IPUKUJIKA 1 OLICHKA PE3YyJIbTaTa BBIYHCIICHUI.

Crermnens ¢ HICJIBIM I1OKA3aTCJICM. CTaH,Z[apTHaSI (bopMa 3alucu HCﬁCTBHTCHBHOFO yuciaa. Mcnonbs3oBaHue HOI[XOJI}IIJ_IGI\/'I (I)OpMLI 3almucu ﬂeﬁCTBHTeHBHBIX
YUCCIT IJid pCIICHW IMPAKTUUCCKUX 3aJad U IMPEACTABIICHUA JaHHBIX.

ApudmeTnueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apuMeTnyecKuMu KOPHIMU HAaTypaJIbHOM CTETIEHH.

CuHyC, KOCUHYC ¥ TAHT€HC YUCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC, apPKTAHT€HC YUCIIOBOTO apTyMEHTA.



YpaBHeHUS M HEPABEHCTBA

ToxnecTBa U TOXKIIECTBEHHBIE TPe0Opa3oBaHusl.

[TpeoOpa3oBanue TPUTOHOMETPHUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTo1 MHTepBajoB.

Pemenue nenbix 1 [poOHO-PALIMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB.

Pemenuie nppannoHaibHbIX YpaBHEHUIN 1 HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPAaBHEHUM.

[TpumeHeHne ypaBHEHUH 1 HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKHX 3a7a4 M 33]a4 U3 Pa3IMYHBIX 00J1acTell HAYKH M peabHOMN JKU3HU.
DOyHKkuUH U rpaguKku

Oyukuwms, crnocoos! 3aganus pyukuun. ['paduk Gynkiuu. Bzaumuo o6patusie GpyHKINU.

OO6nacth ornpeeneHuss 1 MHOXecTBO 3HaueHui GyHkimu. Hynn ¢pynkuuun. [IpoMexxyTku 3HaKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.
CrenenHas GyHKLUS C HATYpaJbHBIM U LeJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS N-0i CTENEeHH.
TpuroHomeTpudeckas OKpy>KHOCTb, ONIPEICIICHHE TPUTOHOMETPUIECKUX (QYHKIUI YHUCIOBOTO apryMeHTa.

Hauyana maTeMaTH4ecKoOro aHajan3a

[TocnemoBaTenbHOCTH, CIIOCOOBI 33AaHUS TIOCIIE0BATENIbHOCTEH. MOHOTOHHBIE ITOCIIE0BATEILHOCTH.

Apudmerndeckass W TeoMmMeTpuyeckas mporpeccud. beckoHeuHo yObIBaromas reoMmerpuueckas mporpeccus. CymMma OECKOHEYHO YOBIBArOIIEi
reoMeTpuyeckou mporpeccuu. opmyia CI0KHBIX MPOIEHTOB. Mcronb30BaHue Mporpeccuu ISl PEIIeHUsI pealbHbIX 3a/1a4 MPUKIAIHOTO XapaKTepa.

MHuozkxecTBa U JIOTHKA

MHoecTBO, omnepauuu Haja MHOXecTBamH. [lnarpammsl Oiinepa—Benna. [IpumeHeHHe TeOpeTMKO-MHOKECTBEHHOIO ammnapara il ONUCaHHS
peaJIbHBIX MPOLIECCOB U SBJICHUH, IPU PELICHUU 3a]a4 U3 IPYTUX y4EOHBIX IPEIMETOB.



Omnpenenenue, TeOpema, CIeICTBUE, 10KA3ATEIBCTBO.
11 KJIACC
Yuciia 1 BLIYMCICHUSA
Hatypanbnble u nensie uncina. [Ipu3Haky 1eNMMOCTH LIEIBIX YACE.
CreneHs ¢ paMoHaIBHBIM ITOKa3areneM. CBONCTBA CTEIICHM.
Jlorapudm umcna. JlecaTH4HbIE U HATypaJIbHBIE JIOTapU(PMBI.
YpaBHeHHUsI M HEpABEHCTBA
[IpeobpazoBanue BEIpAKEHHIA, COACPIKAIMX JIOTAPU(MBIL.
[IpeoOpa3oBaHue BBIPAKEHUM, COAEPKALIMX CTENIEHH C PAllMOHAIBHBIM [10KA3aTEIEM.
[Tpumepsl TPUrOHOMETPUUECKHUX HEPABEHCTB.
Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.
CucreMbl TUHEHHBIX YpaBHEHUN. Perienne npukiaHbIX 3a7a4 ¢ OMOILBIO CUCTEMBI TMHEHHBIX YPaBHEHUH.
CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.
[Ipumenenue ypaBHEeHUM, CUCTEM U HEPABEHCTB K PEIICHNUIO MaTEMaTUUECKHX 3a]a4 U 3a]a4 U3 pa3IMuHbIX 00JacTel HayKH U peasibHOM JKU3HU.
DOyHKUUH U rPapuKu

Oynkuus. [lepuognueckue (ynxiuu. [IpomMexxyTkn MOHOTOHHOCTH (QYHKUMH. MakCUMyMbl U MUHMMYMbI QyHKUuU. Hanbonbliee u HauMeHblIee
3HaueHUe PYHKIIUU Ha TIPOMEXKYTKE.

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpapuKH.



[oxa3zatenbHast 1 norapudmuyeckas QyHKIHMH, UX CBOUCTBA U TpapuKH.
Hcnonb3oBanue rpadukoB QyHKIUN A1 PEMICHUS YPABHECHUH U TMHEWHBIX CUCTEM.

Wcnonb3oBanue rpadukoB QYHKIMA 715 UCCICAOBAHUS MPOIIECCOB U 3aBUCHUMOCTEH, KOTOPhIE BO3HUKAIOT MPHU PEIICHUU 3a7ad U3 JIPYTUX YIeOHBIX
MPEIMETOB U PEAIbHOM KU3HHU.

Hayana maTeMaTH4ecKoro aHajaimsa

HenpepoiBable pyHKIMU. METO HHTEPBAIOB /IS PEIICHUS] HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKHUNA CMBICI IPOU3BOTHOM.

[Tpou3BoHbIE 351eMEHTAapHbIX QyHKLINH. DOPMYIIbl HAXOXKAESHUS POU3BOAHON CYMMBI, TPOU3BEACHUS U YACTHOTO (PYHKIHUI.

[IpumeHeHne TPOU3BOAHONW K HCCIEIOBaHUIO (PYHKIMH Ha MOHOTOHHOCTh M IKCTpeMyMbl. HaxoskieHue HauOOJbIIEro W HaWMMEHBLIETO 3HAYCHHMS
(byHKIMK Ha OTpE3Ke.

[MpumeHeHre TPOU3BOMHON Ul HAXOXKICHUS HAWIYYIICrO PEIICHHs B NPUKIAIHBIX 3aadax, Ui ONpENesICHHs CKOPOCTH Ipolecca, 3aJaHHOTO
bopmyoit i rpaduxom.

[TepBoobOpa3nast. Tabnuna nepBooOpa3HbIX.
Hurerpain, ero reometpuyueckuii 1 puznueckuii cmbici. Berancnenue unrerpana no popmyne Herotona—IJleitOnuiia.
INJIAHUPYEMBIE PE3YJIbTATDBI
OcBoenne yueOHOro mpeaMera «MaTemaTuka» JOKHO oOecreuuBaTh JOCTHKEHME Ha YpPOBHE CpelHero oOIiero oOpa3oBaHMs CIEIYIOIUX
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbBIX PE3YIbTATOB:
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3ybTATHl OCBOEHUS MPOTrpaMMbl yueOHOro rpenMera «MaTemMaTHKa) XapaKTepU3yOTCs:

I'pakgjaHCKOE BOCIIMTAHUE:




c(hOPMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIUN OOYUAIOMIErOCs KaK aKTUBHOTO M OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBAa, MPEICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIMOHMPOBAHUS DPA3IUYHBIX CTPYKTYp, SBIECHUH, MPOLEAYp TPpakJIaHCKOro ooduiecTBa (BBIOOPHI, OMPOCH U Mp.), YMEHHEM
B3aMMO/ICHCTBOBATH C CONUATBLHBIMUA HHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIUSIMU ¥ HA3HAUCHUEM.

IIaTproTHYECKOE BOCIIUTAHNUE:

c(hOPMUPOBAHHOCTHIO POCCHIMCKOW TPaKIAHCKON HMIEHTUYHOCTH, YBAXKEHHUS K TPOILIOMY M HACTOSAIMIEMY POCCHHCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHMKEHHSIM POCCHUUCKUX MATEMAaTUKOB M POCCHUMCKOM MAaTEMATHYECKOW HIKOJIbI, K MCIOJIb30BAHUIO ATUX JOCTH)KEHUM B JAPYrMX HayKax,
TEXHOJIOTHSX, cpepax IKOHOMHUKH.

JlyXOBHO-HPABCTBCHHOI'O BOCITUTAHHMSL:

OCO3HaHMEM JYXOBHBIX ILIEHHOCTEH pPOCCHHCKOro Hapojaa; c(HhOpPMUPOBAHHOCTbIO HPABCTBEHHOI'O CO3HAHMS, 3THUECKOTO IOBEJEHUs, CBS3aHHOIO C
MIPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUM HayKU U I€ATEIbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro.

DCTETUYECKOE BOCIIMTAHHUE:

9CTCTUYCCKUM OTHOLICHHEM K MHUPY, BKIHOYAA 3CTCTUKY MATCMATUYCCKUX SaKOHOMepHOCTCﬁ, O6’beKTOB, 3ajaa4, peHleHHﬁ, paCCYH(,HeHHﬁ;
BOCIIPUUMYUBOCTBIO K MATCMATUYCCKUM ACIICKTaM pa3JIMYHbIX BUJOB UCKYCCTBA.

dusznyeckoe BOCIUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHMSI IPUMEHATh MaTEMaTUUYECKHE 3HAHUSI B MHTEpPEcax 3J0pOBOro U 0e30macHOro oopasa >kKM3HH, OTBETCTBEHHOT'O OTH OLICHUS
K CBOEMY 3J/I0pOBbIO (3I0pOBOE IHUTaHUE, COAJaHCUPOBAHHBIN pEXUM 3aHATHUM M OTHbIXa, peryispHas (u3nYecKass aKTUBHOCTbB); (HHU3HUECKOTO
COBEpIICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JAESTEIBHOCTHIO.

TpynoBoe BOCIIUTAHUE:

TFOTOBHOCTBIO K TpyAdy, OCO3HAHHEM HLCHHOCTHU pr,Z[OJ'II-O6I/I$I; HHTCPCCOM K pas3IMYHbIM C(l)epaM HpO(l)eCCI/IOHaJIBHOI\/’I ACATCIIbHOCTH, CBA3aHHBIM C
MaTeMaTUKOU U €€ MMPUITOKCHUAMU, YMCHUCM COBCPHIATH OCO3HAHHBIN BLI60p 6y2lyH.ICI>i HpO(beCCI/II/I U pCaAIM30BBIBATH COOCTBEHHbBIE >KU3HCHHBIC I1JIaHbI;
TOTOBHOCTBIO ¥ CITOCOOHOCTBIO K MaTEMAaTUYCCKOMY 06pasoBaHmo n caMoo6pa303aHmo Ha IPOTAKCHUN BCeH KU3HH, TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B
PCHICHUHN MPAKTUYCCKUX 3a1a4 MaTeMaTHU4eCKOM HaIIpaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIMUTAHHE:!




C(OPMHPOBAHHOCTHIO IKOJIOTUYECKOH KYyJIbTYPHI, MOHMMAHUEM BIHSHUS COLUAIBHO-PKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHOH U
COLIMAJIbHOW Cpefibl, OCO3HAHUEM TJI00aIbHOIO XapakTepa AKOJIOTUYECKUX MpoOsieM; OpHUeHTalueld Ha MpUMEHEHUE MaTeMaTHYeCKUX 3HaHWM JJis pelieHus
3a7a4 B 00JIACTH OKPY’KAIOLIEH Cpe/Ibl, INTAHMPOBAHUS TIOCTYITKOB M OIIEHKH UX BO3MOYKHBIX MOCIIEICTBHH [T OKPYKAIOMIEH CPebl.

HGHHOCTI/I HAyY4YHOT'O ITO3HAHUW A

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH M OOIIECTBEHHOM NPAKTHKH, MOHUMaHUEM
MaTEeMaTHYECKON HayKH Kak c(epbl YeIOBEYECKOW AEATENbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAYUMOCTH JUIS Pa3BUTHs LUBWIM3ALIMHU; OBIAJICHUEM S3BIKOM
MaTeMaTHUKU ¥ MAaTeMaTHYECKOW KyJIbTYypOH KaK CpPeICTBOM IO3HAHMS MHUPA; TOTOBHOCTHIO OCYIIECTBIIATH MPOEKTHYIO U MCCIEI0BATEIbCKYIO JESITEIbHOCTD
WHIUBUAYAJIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yiabTaThl OCBOCHUS IIPOrpaMMBbI yueOHOro npeamera «Maremaruka» XapaKTEePU3YIOTCS OBJIAJICHUEM
YHUBEPCAJIbHBIMU HO3HABAMEIbHBIMU OCUCMBUAMU, YHUBEPCANbHLIMU KOMMYHUKAMUSHBIMU OUICIEUAMU, YHUBEPCATbHIMU PeCYAMUGHBIMU OeUCMBUAMU.

1) Vuusepcanvuvie nosnasamenwvhvle oeticmsus, obecneuusarom Gopmuposanue 6a308bix KOZHUMUBHBIX NPOYECCO8 0OVUAIOUUXCS (0C80EHUE MEeMO008
NO3HAHUSL OKPYIICAIOUec0 MUpd, NpUMeHeHUe T02ULeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHul pabomams ¢ uHgopmayuet).

bazoBrIe Jornuyeckue AeMCTBUS:

BBISIBJIATh M XapaKTEPH30BaTh CYIIECTBEHHBIE MPU3HAKNA MAaTEMAaTHUECKUX OOBEKTOB, MOHATUH, OTHOIIEHUI MEXAY MOHATUAMH; (OPMYIUPOBATH ONPEICIEHUS
MOHSTH; YCTaHABIMBATh CYLIECTBEHHBIN IPU3HAK KIacCU(PUKAIIUN, OCHOBAHUS JUIsl 0000IIEHNS U CPaBHEHUS, KPUTEPUU MPOBOIMMOTO aHAIN3a;
BOCIIPUHUMATh, (POPMYyIUpPOBATh U MPE0OPa30BLIBATE CYXKJIEHUS: YTBEpAUTEIbHbBIE U OTpULIATENIbHbIC, €JMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

BBISIBJISITH MATEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOPEUNs B (akTax, JaHHBIX, HAOIIOIEHUAX U YTBEPXKACHUAX; MpeularaTb KpUTepun AJs
BBISIBJICHHSI 3aKOHOMEPHOCTEH U ITPOTUBOPEYUI;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U MHAYKTUBHBIX YMO3AKJIIOUECHUH, YMO3AKIIFOUEHHUH 110 aHAJIOTUH;

MIPOBOAMUTH CAMOCTOSITEIBHO J10Ka3aTeIbCTBA MATEMaTUUECKUX YTBEPKACHUN (IIPsIMbIE U OT MIPOTUBHOTO), BHICTPAUBATh ApPIrYMEHTAIUIO, TPUBOIUTH PUMEPHI
1 KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOIBL;

BBIOMpPATh CIOCOO pelieHust yueOHOM 3a1aun (CpaBHMBATh HECKOJIBKO BapUMaHTOB peEIICHUs, BHIOMpaTh Hanbojee MOIXOAALINA ¢ Y4ETOM CaMOCTOSTENBHO
BBIJIEJICHHBIX KPUTEPHUEB).

bazoBrIe nccaenoBaTeaALCKIE NCHCTBUS .

MCIIOJIb30BaTh BOIPOCHI KaK HCCIIEA0BATEIbCKUI HHCTPYMEHT M03HaHUs; (POPMYJIMPOBATH BOIPOCHL, (PUKCHPYIOIINE TPOTUBOPEUHE, MPOOIeMy, YCTaHABINBATh
HCKOMOE U JaHHOE, OPMHUPOBATh TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE;



MPOBOANTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIEIOBAaHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHUS,
MpoLecca, BISIBICHUIO 3aBUCHMOCTEH MeX1y 00BbEKTaMU, SIBJICHUSAMHU, IPOLIECCAMU;

CaMOCTOSITENTLHO (OPMYITUPOBATh OOOOIICHUS M BBIBOABI IO pe3yiIbTaTaM IPOBEAEHHOTO HAOIIOIEHUS, HCCIEAOBAHUS, OIICHHBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0000IIECHHUI;

MIPOrHO3UPOBATH BO3MOKHOE PA3BUTHE MPOLIECCA, @ TAKIKE BBIIBUTATh MPEAIIOI0KEHUS O €r0 pa3BUTHU B HOBBIX YCIIOBUSIX.

PaGora ¢ uandopmanuei:

BBISBJIATH 1e(DUINTHI HH(OPMAIINUH, JAHHBIX, HEOOXOAMMBIX JUIsl OTBETA HAa BOIIPOC | JUIsl PEIICHUS 3a/1a4H;

BBIOMpaTh MH(DOPMAIMIO U3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETHPOBATh WH(OPMAIIUIO PA3TUYHBIX BUJOB U
dbopM npescTaBIeHUS;

CTPYKTYypUPOBATh HH(OPMAITHIO, TIPEJICTABIISITH €€ B PA3IMYHBIX OopMax, WILTIOCTPUPOBATH TPaPUICCKH;

OLIEHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvrvie KOMMYHUKAMUBHBIE OeliCmEUsl, 00eCneuusarom cHopmMupo8aHHoCnb COYUAIbHBIX HABLIKOG 00YVUAIOUUXCHL.

OOuenue:

BOCIIPUHUMATh U (DOPMYITUPOBATh CYKICHHS B COOTBETCTBUU C YCIOBHSIMH M IICJIIMUA OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3pCHHS B
YCTHBIX M MUCHBMEHHBIX TEKCTaX, IaBaTh IMOSICHEHUS 110 X0y PEIICHHS 33/1a4i, KOMMEHTHPOBATH TIOJTyYCHHBIN pPe3yJIbTarT;
B XOJi¢ OOCYXIEHHUsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMO TeMbl, IPOOJIEMBI, pPelaeMOi 3a/Ja4y, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA IMOWCK
pEIICHNUS; COTIOCTABMIATh CBOHM CYKJIEHUS C CY>KICHUSIMHU IPYTHX YYaCTHUKOB JUANIOTa, OOHAPYKUBATh PAa3IMuUe U CXOJCTBO MO3HIIMIA; B KOPPEKTHOU dopme
(hOpMyIIMPOBATh Pa3HOTIIACHSI, CBOM BO3PAKCHHUS;
MPEJICTABIATh PE3yibTaThl PELICHUs 3a/ladyM, SKCIIEPUMEHTA, MCCIEIOBAHUS, TIPOEKTa; CaMOCTOSTENIbHO BbIOMpaTh (opMaT BHICTYIUICHUS C Y4ETOM 3ajad
MIPE3EHTAIIMHA U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyIHHUYECTBO:

MIOHMMaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHOW M MHIMBHIYaJdbHOH pabOTHl NMpPH pELIEHWH Y4YeOHBIX 3ajad; MPUHUMATh IeJb COBMECTHOMN
JeSITeNIbHOCTH, IJIaHUPOBATh OPTraHU3allMI0 COBMECTHOW pabOThl, paclpeAeisTh BUIbI pabOT, JA0rOBapUBaThCs, O0OCYXIAaTh MPOLECC U Pe3yiabTaT paboThI;
0000111aTh MHEHHUS HECKOJIBKHUX JIIOIEH;

y4acTBOBATh B IPYNIOBLIX (popmax paboTsl (00CYyKaeHMs, 0OMEH MHEHHH, «MO3TOBBIE IITYPMbI» U UHBIE); BHIIIOJIHATH CBOIO YacTh pabOThl U KOOPJAMHUPOBATH
CBOU JICHCTBUSA C JIPYTMMHU 4YI€HAMH KOMAaHJbl; OL[EHMBATh KauyeCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM y4aCTHUKAMHU
B3aUMO/ICHCTBUSI.

3) YHZ/IGQPC(IJZbele pecyjiimueHble 061/7(/‘7}161/!}1, obecnevyusarom qbopmupoeaHue CMDBICIIOB6bLX YCMAHOBOK U HCUZHEHHBIX HABBLIKOB JIUHHOCTIU.

CamMoopragusariys:




COCTaBIATh IUIAH, AJITOPUTM pEIICHHs 3a/Ja4yd, BBIOMpPATh CHOCOO pemIeHUs ¢ y4ETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ YI€TOM HOBOM MHGOpMAIIHH.
CaMOKOHTPOJIb:

BIIQ/ICTh HABBIKAMH TIO3HABATEIHLHOU peieKCHH KaK OCO3HAHUSI COBEPIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB; BIAJCTh ClIocoOaMu
CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3yabTaTa pellieHrs MaTeMaTHUeCKOH 3a1auu;

MIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUH 33/1a4l, BHOCHUTHh KOPPEKTUBHI B JCSATCILHOCTh HA OCHOBE HOBBIX 0OCTOSITEILCTB, TaHHBIX,
HaWJEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjibTaTa LEIU U YCIOBHUSIM, OOBACHITH NMPUUYUHBI JOCTHXKCHHS WM HEAOCTHXKEHHUS PEe3yJIbTaTOB JEATEIBLHOCTH, HAXOIUTh
oLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATHI
OcBoenue ydeOHOro Kypca «Ainredpa M Hayajla MAaTeMAaTHUYECKOTO aHaIM3a» Ha YPOBHE CpeaHEro oOuiero odpa3oBaHHs JOHKHO OoOecreunBaTh
JOCTIDKEHHE CIICIYIOUINX TPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTaTOB:

10 KJIACC
Uucna v BBIYUCIICHUS

OnepupoBaTh MOHATUSME: PAIIHOHATILHOE M IEHCTBUTEIILHOE YHCII0, OOBIKHOBEHHAS M IECATUYHAS IPOOB, IPOIICHTEHI.

BoimonsaTe apupmeTryeckue onepanuy ¢ palMoHaIbHBIMU U JI€HCTBUTEIbHBIMU YUCIIAMH.

BoinonHaTe npuliankEHHBIE BHIUUCICHUS, UCIIONIb3YS IIPABUIIA OKPYIJICHUS, 1€1aTh IPUKUKY U OLIEHKY Pe3yJibTaTa BBIYMCIICHUH.

OnepupoBaTh MOHATUSAMH: CTEIIEHb C IIEJIBIM MIOKa3aTeseM; CTaHAapTHas GopMa 3anucu AeHCTBUTEIBHOTO YHCia, KOPEHb HATypallbHOW CTETIEHHU;
HCI0JIb30BaTh MOJIXOIAIIYI0 (POPMY 3aIIUCH JIEHCTBUTENBHBIX YUCEIT JJIs PELIEHUs IPAKTUUECKUX 33/1a4 U NPEACTaBICHUS TaHHBIX.

OnepupoBaTh NOHATUSAMH: CUHYC, KOCHHYC M TAaHT€HC NPOU3BOJIBHOTO YIJila; UCHOIb30BaTh 3alUCh IPOU3BOJILHOTO yIJia yepe3 oOpaTHbIe

TPUTOHOMETpHUYECKHUE (DYHKIUU.

YpaBHeHHsI U HEPABEHCTBA
OnepupoBaTh NOHATUAMU: TOXKAECTBO, YPABHEHHUE, HEPABEHCTBO; 1IEJI0€, PAllMOHAIBHOE, UPPALIMOHAIBHOE YPABHEHHE, HEPABEHCTBO;
TPUTOHOMETPUUECKOE YPaBHEHHUE;
BrimonHaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUH U peliaTh TPUTOHOMETPUYECKHE YPaBHEHHUS.
BoinonHaTe mpeobpa3oBaHus LENbIX, PALIMOHAIBHBIX U UPPAIlMOHATbHBIX BHIPAKEHUH U pelIaTh OCHOBHBIE TUIIBI LIETIBIX, PAlIUOHATIBHBIX U
UPPAaLMOHAIILHBIX YPaBHEHUI U HEPABEHCTB.
[IpumeHsTh ypaBHEHHS U HEPABEHCTBA JUIsl PEIICHUs MaTeMaTHUECKUX 3aj1ad U 3aj]ad U3 pa3INyHbIX o0JacTel HayKH U peasibHOM JKHU3HU.
MonenupoBaTh peajgbHble CUTYallUd Ha S3bIKE aJreOphl, COCTABISATH BBIPAKEHHSI, yPAaBHEHHUS, HEPABEHCTBA 110 YCIOBUIO 33/1a4H, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIENH € MCII0JIb30BaHUEM alIapaTa ainreOpsl.
DYyHKUMH U TPaPUKHU
OnepupoBarh NOHATUAMH: QYHKIIHS, CIOCOOBI 3aJaHUsI QYHKIIMH, 00JIACTh ONPEIETICHNS U MHOKECTBO 3HaUeHUN (QYyHKIUH, rpaduK GyHKIMH, B3aUMHO
oOpaTHbIe GYHKLUH.



OnepupoBaTh NOHATUSAMH: YETHOCTh M HEYETHOCTh (PYHKUUH, HYTU (QYHKITUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.
Hcnons3oBark rpaduku GyHKITUN 1)1 pEIICHUST YpaBHCHHUH.
Ctpoutb 1 unTaTh rpaduKu JIMHEHHON (QyHKIMH, KBaApaTHUHON (YHKINHU, CTEICHHON (DYHKIMH C IIeTIBIM TOKa3aTeNIeM.
Hcnonb3oBath rpaduky GyHKIHA U1 UCCISTOBAHHS TPOIIECCOB M 3aBUCUMOCTEH MTPH PEIICHUH 33]1a4 U3 APYTHX yIeOHBIX MPEIMETOB U peallbHOU
’KU3HH; BBIPAXKaTh (POPMYIIaMU 3aBUCUMOCTH MKy BETHUYUHAMU.
Hayana MmaTeMaTH4eCKOro aHAIN3A
OnepupoBath MOHATUSAMHE: ITOCIEA0BATEILHOCTD, apU(hMETHUECKAsI K TeOMETPUIECKasi IPOTPECCHH.
OnepupoBath MOHATUSAMH: OECKOHEYHO YOBIBAIOIIAS TEOMETPHYUECKAs IIPOTPECCHs], CyMMa OECKOHEUHO yOBIBAOIIEH F€OMETPUIECKOM MPOTPECCHH.
3amaBarh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.
KM cmonp30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEH U MMPOTPECCHIA ISl PEIICHUS pealIbHBIX 3a/1a4 MPUKJIAIHOTO XapaKTepa.
MHoKecTBa H JIOTHKA
OnepupoBath MOHATHUSIMH: MHOXECTBO, OTIEPAIH HaJl MHOXKECTBAMH.
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amIapar IJisl ONMMCaHHUS PEaIbHBIX IPOIIECCOB U SBJICHUH, P PEIICHUN 3a7a4 U3 IPYTUX YIeOHBIX
MPEMETOB.
OmnepupoBarh MOHATUSAMH: ONPECICHIE, TEOpEMa, CIEJCTBHE, TOKA3aTEIbCTRO.

11 KJIACC
Yucsia ¥ BLIYUCICHUA

OnepupoBaTh NOHATUAMU: HATYPAJIbHOE, LIEJI0€ YNCII0; UCII0JIb30BaTh IPU3HAKY JI€IMMOCTH 1IEJIBIX YUCEN, PA3JI0KEHUE YUCIIA HA IPOCTbIE MHOKUTEIU
JUISL peleHns 3aa4.

OnepupoBaTh NOHATHEM: CTENIEHD C PALIUOHAIBLHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapupM Yucia, JECATUUHbIE U HATypallbHbIE JIOTapU(PMBI.
YpaBHeHHd U HEPABEHCTBA

[IpumeHsTH CBOMCTBA CTENEHHU IS TPE0Opa30BaHUs BHIPAKEHUI; ONIEpUpOBaTh MOHATUSMU: TIOKa3aTeIbHOE YPaBHEHHUE U HEPABEHCTBO; pellaTh
OCHOBHBIE THUIIBI TIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHsATe mpeoOpazoBaHus BEIpAXKEHHM, ColepKaliX Jorapu(mbl; OrieprupoBaTh MOHATUAMU: JTOrapu(pMUUIECKOE YpaBHEHUE U HEPABEHCTBO; peIlaTh
OCHOBHBIE TUIIBI JIOTApU(PMUYECKUX YPABHEHUI U HEPABEHCTB.

Haxoauts pemenus NpocTeUnX TPUTrOHOMETPUIECKNX HEPABEHCTB.

OnepupoBaTh NOHATHUAMH: CUCTEMA JIMHEWHBIX YPABHEHUN U €€ PELLIECHUE; UCII0Ib30BaTh CUCTEMY JIMHENHBIX YPaBHEHUN I PEILIEHUS IPAKTHYECKUX
3a/1ad.

Haxonuts pemieHus MpoCTEUIINX CUCTEM U COBOKYITHOCTEN PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

MonenupoBaTh peaibHble CUTYalluU Ha S3bIKE aareOpbl, COCTaBIISITh BhIPAKEHNUSI, ypaBHEHHS, HEPAaBEHCTBA M CUCTEMBI 110 YCJIOBHIO 33/1a4H,
HCCIIEI0BATh MOCTPOSHHBIE MOJIENH C HCIIOJIb30BaHUEM amrapara aireOpsbl.
DyHKIUM U TPadUKH

OnepupoBaTh MOHATUSAMU: TepHOANYEcKast PYHKIHS, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, TOYKHU dKCTpeMyMa (DyHKIHH, HanOoJbIIee 1
HauMeHbIIee 3HaYeHUs! PYHKIIMHU Ha IPOMEXYTKE; UCIOJIB30BaTh UX JUISl UCCIIEIOBAaHUS (PYHKIIMH, 3aJaHHOU rpaduKoM.



OnepupoBaTh MOHATUAME: TPa(QUKN OKA3ATEIBHOM, TOrapuPpMHUUECKON U TPUTOHOMETPHUECKUX (DYHKIMN; H300pakaTh UX Ha KOOPAWHATHOM
IIJIOCKOCTH M MUCMOJIb30BATh JIJISl PEIICHUS] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPIAUHATHON TUIOCKOCTH IpauK TMHEHHBIX YPABHEHHUI U UCTIOIB30BaTh MX IS PEIICHUSI CUCTEMBI IMHEHHBIX YPaBHEHHUIA.
Hcnonb3oBate rpaduku GyHKUIKN A UCCIIETOBAHKS MPOLIECCOB U 3aBUCUMOCTEN U3 JPYTUX Y4EOHBIX TUCIHUILINH.
Hayana maTeMaTH4eCKOro aHajmu3a

OnepupoBarh NOHATUAME: HeMpepbIiBHAS (HYHKIUS; TPOU3BOIHAS (PYHKIIMH; UCIIOJIB30BATh FTEOMETPUUECKUN U (PU3UUYECKUN CMBICI IPOU3BOIHOM JIJIs
peuieHus 3auay.

HaxoauTb npou3BoiHbIE 3JI€eMEHTAPHBIX (PYHKIIHM, BEIYUCIATH MIPOU3BOJAHBIE CYMMBI, TPOU3BEACHHUS, YaCTHOTO (PYHKIIHIA.

Hcnonp30BaTh IpOU3BOIHYIO IS HCCIEIOBaHUS (YHKIIMN HA MOHOTOHHOCTD U OKCTPEMYMBI, IPUMEHSTH PE3Y/IbTaThl CCIEIOBAHUS K TOCTPOCHHIO
rpaduKoB.

Hcnonp30BaTh NPOU3BOIHYIO U1 HAXO0KICHUS HAWIYYIIErO PEIIEHUs B IPUKIIAIHBIX, B TOM YUCIIE COLMAIbHO-3)KOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh NOHATUSAME: IepBOOOpa3Hasi U MHTErpai; IOHUMATh T€OMETPUUECKHUI U (PU3HMUECKUil CMBICT HHTETpaa.

Haxoaute mepBooOpa3Hbie 37IeMEHTapHBIX (QYHKIWH; BRIYUCIATH HHTErpai o Gpopmyne Herotona—JleitOHuma.

Pemrate npukiaaHele 3aa4K, B TOM YUCIIE€ COLUATIBHO-3KOHOMUYECKOT0 U (PU3NYECKOT0 XapaKkTepa, CpeICTBAMU MaTEMaTHYECKOI0 aHaIM3a.
TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC
Ne HanMeHOBaHue pa3ziesioB U TeEM NPOrpaMMbl KosinyecTBO 4acoB dnekTpoHHbIEe (LUPOBbLIE)
n/n Bcero Kontposbuble  IIpakTudeckue obpasoBaTesIbHbIE PeCyPCEI
paboThl paboThI
1 MHoOecTBa paljMOHaJIbHbIX U IeMCTBUTEJIbHBIX YK CEJI. 14 1
PanyoHanbHble ypaBHEHUS U HEPABEHCTBA
2 @®yuknyu U rpadpuku. CTeneHsb C 1eJIbIM OKa3aTeseM 6
3 ApudmMeTHueckuil KOpeHb N-0M cTeneHU. UpparnmoHaibHble 18 1
ypaBHEHUS U HEPABEHCTBA
4 ®opmynbl TpuroHoMeTpuu. TpUroHoMeTpruiecKue ypaBHeHUuss 22 1
5 [locnenoBaTe/IbHOCTH U IPOTPECCUHU 5
6 [lToBTOpEeHUEe, 060011eHHE, CHCTEMATH3alMsI 3HAHU I 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 0
11 KJIACC
Ne HauvmeHoBaHUe pa3/ie/ioB U TEM NMPOrpaMMbl KosinyecTBO 4acoB JnekTpoHHbIe (LU POBbLIE)
m/m Bcero KoHTpoJibHBIE [IpakTH4eckue o6pasoBaTe/IbHbIE PECYPChI
paboThI paboThI
1 CTeneHb C pallMOHAJIbHBIM MOKa3aTeJsieM. [lokazaTesibHas 12 1

CI)YHKLU/IH. IlokasaTeJibHbIE YPpaBHEHHA 1 HEPABEHCTBA



0N O Ul B

HauMeHoBaHUe pa3/iesioB U TEM NPOTPaMMBbI

Jlorapupmuueckasa pyHkuus. Jlorapupmudeckue
ypaBHEHHS U HEpaBEHCTBA

TpuronomeTrpuueckue GyHKIUU U UX TPAPUKHU.
TpuroHoMeTpryeckue HepaBEeHCTBA

[IpousBopHas. [IpyMeHeHre NPOU3BOLHOMU
WHTerpan u ero npuMeHeHuUs

CucteMbl ypaBHEHUH

HaTypasibHble U 11eJ1ble Yucia

[loBTOpEeHUEe, 0600611eHHE, CHCTEMATH3alMs 3HAHU I

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka

n/mo

1 MHoxecTBo, onepanyy HaJi MHOXKeCTBaMU. /luarpaMMbl
Jusnepa—BeHHa

2 PanuyonanbHble yncia. OObIKHOBEHHbBIE U [JeCITUYHbIE
Jlpo6u, NpoLeHThl, beCKOHEeUHbIE IEPUOAUYECKUE JPOOU

3  ApudmMeTuyeckue onepanuu c payoHaIbHbIMU
YUCcIaMu, TPeoO6pa3oBaHUSA YHCIAOBbIX BbIpAXKEeHU N

4  [lpuMeHeHUe Jpo6el U MPOLEHTOB JIJisl pellleHUs
NPUKJIAIHbIX 33/1a4 U3 Pa3/IMYHbIX OTpac/ael 3HaHUU U
peasibHOU KHU3HU

5 [IpruMeHeHUe Ipo6el U NPOILEHTOB /JIs pellleHus
NPUKJIAIHbIX 33/1a4 U3 Pa3/IMYHbIX OTpac/lell 3HaHUU U
peasibHOU )XKU3HU

6 JleficTBUTe/IbHBIE YKc/a. ParjpoHa/ bHbIE U
vppanroHaJbHble YUCJIA

7  ApudmeTuueckue onepanuu C JeiCTBUTENbHbIMU

KosimyecTBO 4acoB

Bcero KoHTposbHBIE

paboThI

12

9 1
24 1

9

12 1

6

18 2
102 6

paboThI

KosinyecTBO 4acos

Bcero KoHTpoJsibHBIE
paboThl

[IpakTHUyeckue
paboThl

JnekTpoHHbIe (LU POBLIE)

TpakTHYecKue ob6pasoBaTesIbHble PeCypChI

Jara JJIeKTpOHHbIE IMPPOBbIE
u3y4yeHUs1 0OpasoBaTesIbHble PeCypChl



Ne Tema ypoka KosinuecTBO 4acoB JlaTta JJieKTpOHHbIE [UPPOBBIE

n/m Bcero Kourtponpuble IlpakTuueckue H3Y4eHHsA 0GpasoBaTeslbHbIE PeCypchbl
paboThl paboThI

4YHCJIaMHU

8  IlpubsnxéHHble BbIYMCIEHUS, IPaBUJIa OKPYTJIEHUS, 1
NPUKHKJKA U OLleHKa pe3y/ibTaTa BbIYUC/IEHUN

9 ToxaecTBa U TOX/AeCTBEHHbIE MPeobpPa30BaHHUs 1

10 YpaBHeHHe, KOpeHb YpaBHeHUA 1

11 HepaBeHCTBO, pellleHHe HepaBEeHCTBA 1

12 MeToa UHTEPBAJIOB 1

13 PelueHue LesbIX U APOGHO-pAallMOHATbHBIX ypaBHEHUH U 1
HepaBeHCTB

14 KonTposbHas paboTta no TeMe "MHOXeCTBa 1 1

paLMOHaJIbHBIX U JIeUCTBUTEbHBIX YHCEJI.
PauuoHasbHbIe ypaBHEHUS U HEPaBEHCTB"

15 ®yHkuus, cnocobsl 3aaHusa GyHKL MU, B3auMHO 1
obpaTHble QyHKLUU

16 T'paduk pyHkuuu. O6sacTh onpeseseHUs U MHOXKeCTBO 1
3HayeHU# PyHKuuu. Hynu ¢pynknuu. [IpomMexxyTku
3HAKOIOCTOSAHCTBA

17 YérHble M HeYETHbIE PYHKIUU

18 CreneHsb c 1es1bIM TOKa3aTeseM. CTaHAapTHasA popma
3aMKCH JEeNCTBUTEIbHOTO YUCJIa

19 Hcnonb3oBaHue NoAxoAsed GOpMbI 3aNTUCH 1
JeUCTBUTEbHbBIX YHCEJI [JIS1 pellleHUs] MPAaKTUYeCKUX
3a/la4 U peACcTaBJIeHUs JaHHbIX

20 CreneHHas QyHKIMS C HATYPaIbHbIM U Li€JIbIM 1
noka3sareJsieM. Eé cBoiicTBa U rpaduk

21 ApudmMeTHueckuil KOpeHb HATypaJbHOU CTENEHU
22 ApudmMeTuyecKUl KOpeHb HATYpPaJbHOU CTENEHU

23 CpoiicTBa apudMeTHUUECKOTO KOPHS HaTypalbHOU
CTeNneHu



Ne Tema ypoka KosinuecTBO 4acoB JlaTta JJieKTpOHHbIE [UPPOBBIE

n/m Bcero Kourtponpuble IlpakTuueckue H3Y4eHHsA 0GpasoBaTeslbHbIE PeCypchbl
paboThl paboThI
24 CpoiicTBa apuPpMeTHUYECKOTr0 KOPHS HaTypaJibHOU 1
CTeNeHU
25 CBoiicTBa apuPpMeTUUYECKOT0 KOPHS HaTypaJibHOU 1
CTeleHU
26 JleiicTBUsA c apudMeTUYECKUMU KOPHAMU N—0M cTeneHn 1
27 [JevicTtBud c apudMeTUYECKMMHU KOPHSIMHU N-0U cTenneHn 1
28 JlelicTBus c apudMeTUYECKMMHU KOPHSIMHU n—-0U cTeneHn 1
29 JlevicTBus c apudMeTUYECKHUMHU KOPHSIMHU N—-0U cTenneHn 1
30 JevicTtBus c apudMeTUYECKHUMHU KOPHSIMHU n—-0ou cTeneHn 1
31 PeweHue uppallMOHA/IbHBIX yPAaBHEHUU U HEPABEHCTB 1
32 PeweHue MppalMOHA/IbHBIX yPAaBHEHUU U HEPABEHCTB 1
33 PeweHue uppallMOHA/IbHbIX yPAaBHEHUU U HEPABEHCTB 1
34 PeueHue MppalMOHA/IbHbIX yPABHEHUU U HEPABEHCTB 1
35 PemeHue uppaloHa/bHbIX ypaBHEHHWU U HEPABEHCTB 1
36 CaoiicTBa ¥ rpadMK KOpHS N-0M CTeNeHU 1
37 CaoiicTBa ¥ rpad MK KOPHS N-0H CTeNeHU 1
38 KonTposibHasg paboTa o TeMe "ApudpMeTrHuecKui 1 1
KOpeHb N-0H cTeneHu. UppaliMoHaibHble ypaBHEHUS U
HepaBeHCTBA"
39 CuHyC, KOCUHYC ¥ TAHT'€HC YUCJI0BOI0 apryMeHTa
40 CuHYC, KOCMHYC 4 TAHT'€HC YUCJI0BOI0 apryMeHTa
41 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC YUCJI0BOI'0O
apryMeHTa
42 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YUCJI0BOTO 1
apryMeHTa
43 TpuroHomeTpuyeckas OKPY>KHOCTb, OIIpeZieJieHue 1
TPUTOHOMETPUYECKUX QYHKIIMU YUCIOBOTO apryMeHTa
44 TpuroHoMmeTpUu4ecKas OKPY>KHOCTb, OIIpeZieJieHue 1

TPUTOHOMETPHUYIECKUX CIJYHKL[I/Iﬁ YHCJIOBOT'O apTyMEHTa



45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

61

62

63

64
65
66

Tema ypoka

OcHOBHbIE TPUTOHOMEeTpUYeCcKHe GOpPMYJIbI
OcHOBHbIE TPUTOHOMETpUYeCcKHe GOPMYJIbI
OcHOBHbIE TPpUTOHOMEeTpUYecKre GOpPMYJIbI
OcHOBHbIE TPpUTOHOMeTpUYecKre GOpPMYJIbI
[Ipeo6pa3zoBaHKe TPUTOHOMETPUUECKHX BbIpAKEHUU
[IpeobpazoBaHre TPUTOHOMETPUYECKUX BbIPAXKEHU N
[IpeobpazoBaHre TPUTOHOMETPHUUYECKUX BhIPAXKEHU U
[IpeobpazoBaHre TPUTOHOMETPUYECKUX BbIPAXKEHUN
[IpeobpazoBaHre TPUTOHOMETPUYECKUX BbIPaXKEHUHN
PenieHve TpUroHOMeTPUYECKUX yPABHEHU U
PenieHve TpUroHOMeTPUYECKUX YPAaBHEHU N
PenieHrve TPUrOHOMETPUYECKUX YPABHEHU U
PenieHve TpUroHOMeTPUYECKUX YPABHEHU U
PellteHre TpUroHoMeTpHUUECKUX ypaBHEHUN
PellteHre TpUroHoMeTpHUUECKUX ypaBHEHUN

KonTposibHast paboTa no teMe "®opmyiibl
TPUTrOHOMeTpUU. TPUTOHOMETPUYECKUE YPABHEHUS"

[Tocsie0BaTE/ILHOCTH, CIIOCOOBI 3a/JaHUA
rocjaez0BaTeAbHOCTEH. MOHOTOHHbBIE
1ocjae/0BaTeJbHOCTH

ApudmMeTHueckasi U reoMeTpUUECKasi MPOrPeCCUU.
HWcnosib30BaHMe MPOTPECCUM [IJISl PELIEHUs] peasibHbIX
3a/1a4 MPUKJIAZHOTO XapaKTepa

BeckoHe4HO yObIBaloLasi reoMeTprUyecKasi Iporpeccusl.
CyMMa 6ecKOHeUHO yObIBalOlell reOMeTPUYECKOU
nporpeccuu

dopMy.ia CI0’KHBIX POLLEHTOB
dopMy.ia CI0’KHBIX TPOLIEHTOB
060611eHHe, cUCTeMaTH3alusl 3HAaHUH 32 KypC aJire6pbl

Bcero KoHTposibHBIE

e S S e S S =Y

=

KosinyecTBO 4acos

paboThl

[IpakTH4ecKue
paboThI

JaTa JJieKTpOHHbIE [UPPOBBIE
u3yyeHUs1 o6pasoBaTesIbHble peCypChl



Ne Tema ypoka KosinuecTBO 4acoB JlaTta JJieKTpOHHbIE [UPPOBBIE

n/m Bcero KouTposbHble IlpakTudeckue H3Y4eHHs 00pasoBaTe/ibHbIE PeCypChbl
paboThl paboThI

Y Hava/l MaTeMaTH4YecKoro aHaausa 10 kiacca
67 MHTorosas KOHTpoOJIbHasA paboTa 1 1

68 06o0061eHNe, cuCTeMaTH3al Mg 3HaHUM 3a Kypc anreopsr 1
¥ HayaJl MaTeMaTH4ecKoro aHasau3a 10 kiacca

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
11 KJIACC
Ne Tema ypoka KoJsinyecTBO 4acoB Jata JJIeKTPOHHbIE
m/m Bcero KonTposibHbie [lpakTuyeckue H3YI€HHA nudpoBele
pa6oThlI pa6oThI obpasoBaTeJsbHbIE
pecypchl
1  CremneHb C pallMOHAJIbHBIM II0Ka3aTeJeM 1
CBoiicTBa cTeneHu
3  IIpeo6pa3oBaHue BbIpOXKEHUH, COJIEPKALUX PALlMOHAIbHbIE 1
CTelleH!U
4  [Ipeobpas3oBaHue BbIpaXKEHHUH, COJIEprKAlMX PallMOHAIbHbIE 1
CTeNeHU
5 IIpeo6pa3oBaHue BbIPAXKEHUH, COJlepKaALUX PAllMOHAIbHbIE 1
CTeNeHU
6 Iloka3saTeJibHble ypaBHEHUA U HEpaBeHCTBa 1
7  IlokasaTe/ibHble ypaBHEHUS U HEpaBEeHCTBaA 1
8 IlokasaTeJibHble ypaBHEHUA U HEpaBEHCTBA 1
9  Iloka3saTeJsibHble YpaBHEHHUS U HepaBeHCTBA 1
10 [IlokasaTesbHble ypaBHEHUS U HEPABEHCTBA 1
11 TlokasaTesibHas QyHKLUS, €€ CBOMCTBA U rpaduK 1
12 KonTpoJsibHas paboTa o TeMe "CTeneHb C palluOHaJIbHbIM 1 1

nokasartesieM. [lokasaTenbHas GyHKus. [lokazaTesbHbIe
ypaBHeHUs U HepaBeHCTBA"

13 Jlorapudm uucaa
14 JlecaTH4HbIE U HATYpaJsIbHbIE JOorapudPMbl 1



Ne Tema ypoka KosinuecTBOo 4acoB JaTta JJIeKTPOHHBIE

n/m Bcero KonTposibHble [lpakTuueckue H3Yyd€HHA L1ppoBbIe
pa6oThI pa6oThI obpasoBaTe/bHbIE
pecypchl
15 [IIpeo6pa3oBaHue BbIpaxKeHUH, COZlepKallUuX JJOTapuPpMbl 1
16 IIpeo6pa3oBaHUe BbIpaxKeHUH, CoZlepKalluX JJOTapuPpMbl 1
17 Ilpeo6pa3oBaHue BbIpaxKeHUH, coZiepKalluX JJOrapuPpMbl 1
18 [IIpeo6pa3oBaHUe BbIpaxKeHUH, COZlepKalUuX JJOTapuPpMbl 1
19 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA 1
20 JlorapudmMuyeckue ypaBHEHHUs U HEpPAaBEHCTBA 1
21 JlorapudmMuyeckue ypaBHEHUsI U HEpAaBEHCTBaA 1
22 JlorapudMuyecKkue ypaBHEHUs MU HEPABEHCTBA 1
23 JlorapudmMuueckas QyHKIus, eé CBOMCTBA U rpaduk 1
24 JlorapudmMudeckas QyHKIus, eé CBOMCTBA U rpaduk 1
25 TpuroHomeTrpuyeckre QyHKIMH, UX CBOMCTBA U rpaduKu 1
26 TpuroHomeTtpuyeckre QyHKIMH, UX CBOMCTBA U rpaduKu 1
27 TpuroHoMeTpuyeckrue QyHKIUH, UX CBOMCTBA U rpapuKHU 1
28 TpuroHoMmeTpuyeckue QyHKIIMH, UX CBOMCTBA U rpaduKU 1
29 [lpumMepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1
30 [IlpumMepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1
31 [lpumMepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 IlpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
33 KonTposbHas paborta no teMe "Jlorapudpmuyeckas yHKIHUS. 1 1
Jlorapudmuyeckue ypaBHEHUS U
HepaBeHCTBa. TpuroHoMmeTpruyeckre GyHKIUU U UX
rpa¢uku.TpuroHoMeTpuyecKrue HepaBeHCTBA"
34 HenpepbiBHbIE YHKIUU 1
35 MerToa MHTEPBAJIOB JJIsl pellieHHs1 HePaBEHCTB 1
36 MeTo UHTEPBAJIOB [JIf pelleHUs HePpaBeHCTB 1
37 [llpousBojHast QyHKIUU 1
38 [IIpousBogHas GQyHKIUU 1



39
40
41
42
43
44
45
46

47

48

49

50

51

52

53

54

55

56

Tema ypoka

['eomeTpryeckuil U PU3UYECKUIN CMBIC/ IPOU3BOLHOMN
['eomeTpryeckuil U PU3UUECKUN CMBIC/ IPOU3BOJLHON
[Ipor3BO/iHbIE 3/IeEMEHTAapHbIX QYHKLIUN

[Ipor3BO/iHbIE 3/IEMEeHTAapHbIX QYHKIUN

[Ipor3BoAHAsA CyMMBI, NIPOU3Be€HUA, YaCTHOTO QYHKIUU
[Ipor3BoAHAsA CyMMBI, NIPOU3Be/€HUA, 4aCTHOT0 QYHKI U
[Ipor3BoAHAsA CyMMBI, NIPOU3Be€HUA, YACTHOTO QYHKIUU

[IpuMeHeHMe TPOU3BOAHOM K McCIeloBaHUI0 QYHKIUH Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

[IpuMeHeHNe NPOU3BOAHOM K UCCIeJ0BaHUI0 QYHKIUHM Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI
[IpuMeHeHNe NPOU3BOAHOM K MCCIeJ0BaHUI0 QYHKIUHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI
[IpuMeHeHHe NPOU3BOAHOM K McC/IeJoBaHUI0 QYHKIUHI Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

HaxoxaeHre HauboJIblIero ¥ HaMMeHbILero 3Ha4YeHUs
byHKIUM HA OTpe3Ke

HaxoxaeHre Hau6oJIblIero ¥ HaMMeHbILero 3Ha4YeHUs
byHKIUM HA OTpe3Ke

HaxoieHre Hau6oJIbIIEero U HAaMMeHbIIIero 3Ha4eHUs
bYHKIMU HA OTpe3Ke

Haxox/JieHre Hanbo0JIbIIero U HAaMMeHbIlIero 3Ha4eHus
byHKIIMU Ha OTpe3Ke

HaxoxzaeHre HauboJIblIero ¥ HaMMeHbIIero 3Ha4YeHus
bYHKIMM Ha OTpe3Ke

HaxoxzaeHne HauboJIblIero ¥ HaMMeHbILIero 3Ha4YeHus
bYHKIMM Ha OTpe3Ke

[IpuMeHeHNe TPOU3BOAHOMN /11 HAX0XKJEeHUS HAUIY4lIero
pelieHUs B IPUKIAJHBIX 33/la4aX, [Js onpe/ie/ieHUsi CKOPOCTU

Bcero KouTposnbHbie Ilpaktudyeckue H3YIEHHA

N = T W = W ST U SR Y

KosimyecTBO 4acos

paboThl

paboThI

JlaTta

JJIeKTPOHHBIE

uudpoBbie
o6pa3oBaTesIbHbIE

pecypchl



57

58
59
60
61
62
63
64
65
66
67
638
69

70

71

72

73

74

Tema ypoka

npoiecca, 3alaHHoro ¢opmyJiol Uau rpapruKoM
KonTposibHas pabora no teme "[IpousBogHas. [IpumMeHenue
POU3BOJHOM "

[lepBoo6pa3Has. Tabuia nepBoobpa3HbIX

[lepBoo6pa3Has. TabiMua nepBoo6pa3HbIX

WHTerpaJ, reoMeTpuyecKuil U GU3nUeCKU CMbIC UHTErpaJa
WHTerpaJ, reoMeTpruyecKuil U GU3NUeCKUN CMBIC UHTErpaJa
WHTerpaJ, reoMeTpuyecKuil U GU3nUeCKU CMbICI UHTErpaJa
Beiuncnenue uHTerpana no ¢opmysie Herorona—Jlelbnuna
Beiuncnenue uHTerpasna no ¢opmysie Herorona—J/lelbnuna
Beiuncnenue uHTerpasna no ¢opmysie Herorona—Jlelbnuna
Beiuncnenue uHTerpasna no ¢popmysie Herorona—Jlelb6nuna
CrcTeMbl JIMHENHBIX YpPaBHEHU M

CrcTeMbl JIMHENHBIX YpaBHEHU M

Pemrenve npuk/IaHbIX 334 C IOMOILBIO CUCTEMBI JIMHENHBIX
ypaBHEHU U

PemeHnue npukIaZHbIX 33/1a4 € IOMOLbIO CUCTEMBbI JIMHENHBIX
ypaBHEHU U

CucTeMbl M COBOKYITHOCTH 1ieJIbIX, paljHOHaJIbHBIX,
MppaloHa/IbHbIX, TOKa3aTe/bHbIX, J0TapuPMUYeCKUX
ypaBHEHUU U HePaBeHCTB

CrcTeMbl M COBOKYNIHOCTH LieJIbIX, PalluOHAJIbHBIX,
MppaloHa/bHBbIX, IOKa3aTeJbHbIX, JOTapuPMUYECKUX
ypPaBHEHUU U HEPABEHCTB

CucteMbl U COBOKYITHOCTH L€JIbIX, pallMOHAJIbHBIX,
HPppalHUOHaJIbHBIX, IOKA3aTEJIbHbIX, JIOFapI/I(l)MI/I‘-IeCKI/IX
ypaBHEHI/If/’I U HEpaBEHCTB

CucteMbl U COBOKYIIHOCTH Li€JIbIX, pallMOHAJIbHBIX,

Bcero KouTposnbHbie Ilpaktudyeckue H3YIEHHA

N S e S S T T = T S Y

KosimyecTBO 4acos

paboThl

paboThI

JlaTta

JJIeKTPOHHBIE

uudpoBbie
o6pa3oBaTesIbHbIE

pecypchl



Ne Tema ypoka KosinuecTBOo 4acoB JaTta JJIeKTPOHHBIE

n/m Bcero KourtposbHble IlpakTudeckne H3YU€HHA LudpoBele
pa6oThI pa6oThI obpa3oBaTe/IbHbIe
pecypchbl

MppaloHa/bHbIX, I0OKa3aTe/bHbIX, JOTapuPMUYECKUX
ypaBHEHUU U HepaBeHCTB

75 MHWcnosab3oBaHue rpaduKoB QYHKUUU AJ15 pellieHus ypaBHeHUn 1
U CUCTEM

76 HWcnosb3oBaHue rpaduKOB QYHKUUU A5 pellieHus ypaBHeHUn 1
U CUCTEM

77 llpuMeHeHMe ypaBHEHHH, CUCTEM U HEPABEHCTB K pPeLIeHUI0 1
MaTeMaTUYeCKUX 3a/la4d ¥ 3a/ja4 U3 pa3/IMYHbIX 00J1acTen
HayKHU U peaJbHOW KU3HU

78 KoHTpoJsbHas paboTa no TemMe "UHTerpas u ero npuMeHeHHs. 1 1
CucteMbl ypaBHEHUH"

79 HartypaJibHble U 1ieJible YUCJIa B 33/ja4axX U3 peasibHOU XXKU3HU 1

80 HaTypasibHble U 1jeJible YKcJia B 3a/jla4yax U3 peabHOM XKU3HU 1

81 HaTypasibHble U 1leJible YKcJia B 3a/jla4yax U3 pealbHOU }KU3HU 1

82 [lpu3HaKu AeJMMOCTH LieJIbIX YK CEJl 1

83 [lpu3Haku AeJMMOCTH LieJIbIX YKCeJl 1

84 [lpusHaku AeJMMOCTH LieJIbIX YMCeJl 1

85 [IloBTopeHuUe, 060061eHUE, CUCTEMATHU3allMs 3HAHUH. 1
YpaBHeHUs

86 IloBTOpeHUEe, 060011eHHUE, CUCTEMATHU3AIMS 3HAHUH. 1
YpaBHeHUus

87 TIloBTOopeHUEe, 0600611IeHHUE, CUCTEMATU3AIMSA 3HAHUH. 1
YpaBHeHUs

88 [IlloBTOpeHuUe, 060061eHUE, CUCTEMATHU3alMs 3HAHUH. 1
YpaBHeHUus

89 [IloBToOpeHuUe, 060061eHUE, CUCTEMATHU3alMs 3HAHUH. 1
YpaBHeHUud

90 [loBTOpeHHE, 060061eHUE, CUCTEMATHU3AIUSI 3HAHUM. 1

YpaBHeHUus



Ne Tema ypoka KosinuecTBOo 4acoB JaTta JJIeKTPOHHBIE

n/m Bcero KourtposbHble IlpakTudeckne H3YU€HHA LudpoBele
pa6oThI pa6oThI obpasoBaTe/bHbIE
pecypchl
91 TloBTOpeHUE, 06061EHME, CUCTEMATHU3AIMS 3HAHUH. 1
HepaBeHcTBa
92 TloBTOpeHUE, 060061 eHUE, CUCTEMATU3ALUSI 3HAHUU. 1
HepaBeHncTBa
93 TIloBTOpeHME, 060061 eHUE, CUCTEMATU3ALUS 3HAHUM. 1
HepaBeHncTBa
94 TloBTOpeHUE, 06061EHHE, CUCTEMATHU3AlMS 3HAHUH. 1
HepaBeHcTBa
95 TIloBTOpEHUE, 06001IeHHE, CUCTEMATH3alMsl 3HaHUN. CUCTEMBI 1
ypaBHEHUH
96 IloBTOpeHHE, 06001eHUE, CUCTeMAaTU3alUsl 3HAaHUN. CHCTEMBI 1
ypaBHEHUU
97 TloBTOpeHHe, 060011eHUe, CUCTeMAaTU3al A 3HAaHUK. PyHKIUHU 1
98 TIloBTOpeHHE, 06001IeHUE, CUCTeMAaTU3alUsA 3HAaHUW. PyHKIUHU 1
99 HToroBasi KOHTpOJIbHAsA paboTa 1 1
100 HUTtoroBasi KOHTpoOJIbHasA paboTa 1 1
101 O6o06uieHMe, cucTeMaTU3al X 3HAHUN 3a Kypc airebpobl U 1

HayaJ MaTeMaTHu4deckoro adHaausa 10-11 ksaccosB

102 0606uieHMe, cucTeMaTU3al X 3HAHUU 3a Kypc airebpsbl U 1
HayaJl MaTeMaTHu4yeckoro aHaausa 10-11 kiaaccos

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 6 0



