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INOACHUTEJIbBHAS 3AIINCKA

PaGouast mporpamma yueOHOTO Kypca «Alredpa U Hadajla MaTeMaTHUeCKOro aHaim3a» 6a30BOro
ypoBHs ans oOydaromuxcs 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DeepalibHOTO TOCyIap-
CTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPEJHEro O0IIero o0pa3oBaHus, C YIETOM COBPEMEH-
HBIX MUPOBBIX TPEeOOBaHMi, MPEABABISIEMbIX K MAaTEMAaTHYECKOMY OOpa30BaHMIO, M TPaIULIUI
poccuiickoro o0pa3oBanusi. Peanmu3zaius nporpaMMbl 00€CIIEeYHBAET OBJIAJICHUE KITFOYSBBIMH KOM-
NETCHIUAMMA, COCTABJIAOIIMMU OCHOBY IJid CaMOpPAa3BUTUA W HCIIPCPLIBHOI'O 06pa303aH1/1;1, Ie-
JIOCTHOCTh OOIIEKYJIbTYPHOTO, JINYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHUS JIMYHOCTH O0y4Yaro-
HIAXCS.

HOEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayama MaTeMaTHYECKOTO aHAJIM3a» SIBIISIETCSI OJTHUM M3 HaubOoJee 3Ha-
YUMBIX B IPOrpaMMe cTapiiei HIKOJIbI, IOCKOJIBbKY, C OJHON CTOPOHbI, OH 00E€CIIEUNBACT HHCTPY-
MEHTaJIbHYIO 0a3y JUIS U3yUeHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYroi CTOPOHBI, Pop-
MUPYET JIOTHYeCKOe U a0CTPAKTHOE MBIIIICHHE yYallluXCsl HA YPOBHE, HEOOXOJMMOM JUIsl OCBOE-
HUS KypcOB UH(OpPMaTUKH, OOIIECTBO3HAHNUS, HCTOPUH, CIIOBECHOCTU. B paMkax naHHOro Kypca
yJalyecs: OBJIQJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOH Hayku, KoTopas (GopMyIHpyeT
CBOM JOCTIDKEHHSI B MaTeMaTHIECKO# (hopme.

Kypc anre6pbl 1 Havyaia MaTeMaTUYeCKOro aHajau3a 3aKiIaJblBaeT OCHOBY ISl YCIIEUIHOIO
OBJIQ/ICHUS 3aKOHAMU (PM3UKHU, XMMUHU, OMOJIOTHH, TTOHUMAHHUsI OCHOBHBIX TEHICHIINN SKOHOMUKHU
1 00I11eCTBEHHOM KHM3HMU, [T03BOJISICT OPUEHTUPOBATHCS B COBPEMEHHBIX LIU(PPOBBIX U KOMITBIOTEP-
HBIX TEXHOJIOTUAX, YBEPEHHO UCIIOJIb30BaTh UX B IOBCEAHEBHOM KM3HU. B TOXe BpeMs oBlazieHne
aOCTPaKTHBIMU U JIOTHYECKH CTPOTMMH MaTeMAaTWYECKHMMU KOHCTPYKIMSMHU Pa3BHUBAECT YMEHHUE
HaXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTh YTBEPXKJIEHUS, UCIOIb30BaTh 00001I1e-
HUE ¥ KOHKPETH3aINI0, a0CTparnpoBaHue M aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE M KPUTUYECKOE
MbllIeHHE. B Xoie n3ydeHus anreOpbl U Hayal MaTeMaTHMYECKOro aHajlu3a B cTaplleil mkoie
y4aIIrecs MoJIyJaroT HOBBIM OMBIT PEIIEHUS MPUKIIAIHBIX 33134, CAMOCTOSATEIBHOTO MOCTPOCHHS
MaTeMaTHYECKUX MOJeNel peaabHbIX CUTyalluid M MHTepIpEeTaluy MOJTyUYeHHBIX pPelIeHuH, 3Ha-
KOMSITCS C IPUMEPAMU MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAyKe U B UCKYCCTBE, C
BBIJIAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

Kypc obnanaeT 3Ha4MTEIHHBIM BOCTIUTATENFHBIM ITOTEHIIMAIOM, KOTOPBIHA pealin3yeTcs KakK
yepe3 yueOHbIM MaTepual, crnocoOCcTBYOMUN (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepes cneuPuKy yueOHO! e TeIbHOCTH, TpeOYIoIel caMOCTOSTEIbHOCTH, aKKYPaTHOCTH, TPO-
JOJDKUTENIbHOW KOHIIEHTPAIIMM BHUMAHMSI U OTBETCTBEHHOCTH 32 MOJIyUYE€HHBIH pe3ysbTar.

B ocHoBe MeToauku 00ydeHus: anreOpe U HayajJaM MaTeMaTHIeCKOro aHaTu3a JICKHT Jies-
TEJIbHOCTHBIA IPUHIUIT O0yUYEeHHUS.

CrpykTrypa Kypca «Anredpa 1 Hayana MaTeMaTUYECKOro aHaJIM3a» BKIIIOYAET CIEAYIOIINe
coJiepKaTeIbHO-METOJUUeCKUe TUHUN: «Hucna U BeIYUCICHUs», «DYHKIUU U rpadukmny», «Ypas-
HEHMsI U HEepaBeHCTBay», «Hauvana maremarnueckoro aHanmsa», « MHOXeCTBa U Jlorukay». Bee oc-
HOBHBIE COJIePKATEIbHO-METOIUUECKNE IMHUH U3yJaroTCs Ha MPOTSHKEHUH JBYX JIET 00ydeHus B
CTapIIeH IIKOJIe, ECTECTBEHHO JOTOIHSS IPYT APYTra U MOCTENICHHO HACKIIIAsICh HOBBIMH TEMAaMU
U pazjenamu. JlaHHBINA KypcC SBISETCS HHTETPaTUBHBIM, IIOCKOJIBKY 00BEANHSET B cebe coaepxa-
HUE HECKOJIbKAX MaTeMaTHYeCKHUX JAUCIUILINH: anreOpa, TPUTOHOMETPHSI, MAaTeMaTHIEeCKU aHa-
713, TEOpHUst MHOXKECTB U Jip. [1o Mepe Toro kak yvaiuecs OBjiaieBatoT BcE 0oJiee MIMPOKUM Ma-
TEMAaTUYECKUM amlapaToM, Y HUX ITOCIIEA0BATEILHO (POPMHUPYETCSI i COBEPIICHCTBYETCSI YMEHHE
CTPOUTh MaTEMaTUYECKYI0 MOJENIb PeaJlbHOW CHUTYyalluu, NMPUMEHSATh 3HAaHUS, MOJY4YCHHBIE B
Kypce «Anredpa 1 Hayajga MaTeMaTHYeCKOro aHalIu3ay, JJIs PELICHUs] CaMOCTOSATENIBHO chopMy-
JMPOBAHHOM MaTeMaTHYECKOM 3a/1auu, a 3aT€M UHTEPIIPETUPOBATH MTOJyYSHHBIH pe3ysbTar.



CopepxarenbHO-MeTOAUYECKas IMHUA «Hucla 1 BRIYUCIIEHUS» 3aBepIaeT popMUpOBaHUE
HABBIKOB MCIOJIb30BaHUs JICHCTBUTENIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO B OCHOBHOH mIkosie. B
cTapuieil mKkoje ocoboe BHUMaHue yaemseTcs: GOpMUPOBAHUIO IPOYHBIX BRIYUCIUTEIbHBIX HABBI-
KOB, BKJIIOUAIOIIMX B ce0s MCMOJIB30BaHUE PA3IUYHBIX (DOPM 3alucH JACHCTBUTEIHHOIO YHCIA,
YMEHUE PalMOHAIBHO BBIIIOJHATH JEHUCTBUS C HUMHU, JEJIaTh IPUKUIKY, OLIEHUBATh PE3yJIbTar.
OOyyJaronuecs MOTYYar0T HABBIKU MPUOIHKEHHBIX BBIYUCIICHUH, BBITIOJHEHHSI ICUCTBUN C YHC-
JIaMH, 3alIMCaHHBIMH B CTAaHAAPTHOU (hopMe, UCTIOIB30BAHUSI MATEMAaTUYECKUX KOHCTAHT, OL[CHH-
BAHUS YUCIIOBBIX BBIPAXKEHUN.

JIunus «YpaBHEHUS U HEPABEHCTBA» pealln3yeTcsl Ha MPOTSKEHUH Bcero oOyueHus B cTap-
LIEH LIKOJIE, IIOCKOJIBKY B KaKJIOM Pa3/ese IpOorpaMmsl IIPEyCMOTPEHO PELICHUE COOTBETCTBY-
folux 3a1a4. OOyuaroluecs OBIaJAeBalOT Pa3IMYHbIMUA METO/IaMHU PEIICHUS LENbIX, PalliOHab-
HBIX, UPPAIMOHATIBHBIX, TOKA3aTEIbHBIX, TOTAapHU(PMHUECKUX U TPUTOHOMETPHUSCKUX YPAaBHEHUH,
HEpaBEeHCTB U uX cucrteM. [lonmydyeHHble YMEHUSI UCHOIB3YIOTCS MPU UCCIENOBaHUM (DYHKUIUN C
MOMOIIIBIO POU3BOIHOM, PEIICHUH MPUKIAAHBIX 3a7a4 U 33/1a4 Ha HaXO0KJICHHE HAauOOJIbIINX U
HAaUMEHbBIINX 3HaUeHU QyHkuuu. J[aHHas coaeprkaTesbHas JIMHUS BKIIIOUaeT B cedsl Takxke dop-
MHUPOBAaHNWE YMEHHH BBITIOIHATH PAcu€Thl 1Mo (Gopmyrnam, mpeoOpa3oBaHUS IENBIX, PAllMOHAIb-
HBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUH, a TAKKE BBIPAXKEHUMN, COAECPIKALTUX
cTernieHu U jorapudmel. biaronapst u3yueHuro ajiredpandeckoro Marepuana MpoOUMCXOAUT Jallb-
Helllee pa3BUTHE aITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS Yydaliuxcs, (pOpMHUPYIOTCS
HABBIKU JICAYKTUBHBIX PACCYKIEHUH, paOOTHI ¢ CHMBOJIBHBIMU (pOPMaMHU, TIPEICTABICHUS 3aKO-
HOMEpHOCTEH U 3aBUCUMOCTEH B BHJIE PAaBEHCTB U HEPAaBEHCTB. AnreOpa npesuiaraet 3pPexTus-
HbIE UHCTPYMEHTBI ISl PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 337a4, HAIJISAHO Je-
MOHCTPHUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKU.

CopepxarenbHO-MeToAnYecKast THHUS «DYHKITUU U TpadUKN» TECHO NEPEIIETaeTCs C IPY-
TUMU JIMHUSIMU KypCa, TOCKOJIBKY B KAKOM-TO CMBICIIE 33J1a€T MOCIEA0BATEIbHOCTh U3YUEHUS Ma-
Tepuana. V3yueHue CTENeHHOH, MOKa3aTelbHOM, Jorapu(MHUECKON W TPUTOHOMETPUUICCKHIX
byHKIMI, UX CBOMCTB U rpadHKOB, UCIONb30BaHUE (PDYHKIMN A pEHICHUsS 3a4ad U3 JPYTUx
y4eOHBIX MPEIMETOB U PEATbHON KU3HHU TECHO CBA3aHO KaK C MATEMAaTHUYECKUM aHAIN30M, TaK U
C pellieHueM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oolbiioe BHUMaHKE YAeNseTcs: (GOpMUPOBAHHUIO
YMEHUS BBIpaXaTh (POpMyJIaMu 3aBUCUMOCTH MEXKITY Pa3IMYHBIMHU BETUYMHAMU, UCCIIEIOBATH T10-
JTy4eHHbIe (PYHKIUHU, CTPOUTH UX rpaduku. Marepual 3TOH colep:KaTeNbHON JIMHUN HallelieH Ha
pa3BUTHE YMEHUH M HABBIKOB, ITO3BOJISIFOIIMX BbIPaKaTh 3aBUCHMOCTH MEK1Yy BEIMYNHAMU B pa3-
JUYHOU opMe: aHaTUTHYECKOi, Tpaduueckoit u cnoBecHol. Ero n3ydenue cnocoOCTByeT pa3Bu-
THIO aJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K 00OOIIEHNIO U KOHKPETU3AINH, UCTIOJIb30-
BAHUIO AHAJIOTUH.

CopepxarenbHas nuHUS «Hauana mareMaTHdyeckoro aHajan3a» IMO3BOJISIET CYILECTBEHHO
pacuIMpuTh KPYT Kak MaTeMaTUYeCKUX, TaK M MPUKIAIHBIX 3a7a4, JOCTYIMHBIX 00y4JaromuMcs, y
KOTOPBIX TOSIBIIETCS BO3MOXHOCTh UCCIIEAOBATh U CTPOUTH rpaduku QYHKIIHHI, ONPEaesaTh UX
HauOOJIbIIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIom@aan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH M YCKOPEHHMsI ITpolieccoB. JlaHHas colepKaTesbHas IMHUS OTKPBIBAET HOBBIE BO3MOXK-
HOCTU TOCTPOCHHSI MATEMATUUYECKUX MOJIENIEH PEAbHBIX CUTYyallMid, HAXOXKACHUS HAWIYYIIErO
peleHns] B MPUKJIIAIHBIX, B TOM YUCJIE COIMaIbHO-IPKOHOMHUYECKHX, 3a/a4aX. 3HAKOMCTBO C OC-
HOBaMH MaTEMaTHYECKOT0 aHalln3a CIOCOOCTBYET PA3BUTUIO a0CTPAKTHOTO, (DOPMATTLHO-TIOTHYE-
CKOT'0 ¥ KPEaTHBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHI Pacro3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHHUKE U UcKyccTBe. OOydaronnecs y3HaloT O BBIAIOIINUXCS Pe3yIbTaTax,
MOJYYEHHBIX B XOJI€ PA3BUTHSI MAaTEMATHUKH KaK HAyKH, U UX aBTOpax.

ConepxarenbHO-MeTOAMUECKas: TUHUS «MHOXKeCTBa U JIOTUKAa» B OCHOBHOM IOCBSIIIIEHA
AJIEMEHTAM T€OPUU MHOXKECTB. T€OpEeTUKO-MHOKECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BEChH
KypcC IIKOJIBHOW MaTEeMAaTHKU U MpPEeIaraloT Haubosiee YHUBEPCATbHBINA SI3bIK, 00bEIUHSIIOMNI
BCE pa3/esibl MATEMATUKU U €€ MPUII0KEHUN, OHU CBS3BIBAIOT Pa3HbIe MATEMATHYECKUE TUCIIH-
IUIMHBI B €IMHOE 1enoe. 1103Tomy BakHO 1aTh BO3MOXKHOCTD IIKOJIBHUKY ITOHUMATh TEOPETUKO-



MHOKECTBEHHBIN SI3BIK COBPEMEHHOM MAaTEMAaTHUKH W WCIIOJIB30BaTh €r0 JJI BBIPAXKEHHUS CBOMX
MBICTICH.

B xypce «Anrebpa u Hauaina MaTeMaTHYECKOT0 aHAIM3a» MMPUCYTCTBYIOT TAK)Ke OCHOBBI Ma-
TEMaTHUYECKOT'0 MOJICTTUPOBAHUS, KOTOPBIC IPU3BAHBI C(HOPMHUPOBATH HABBIKH ITOCTPOCHHS MOJIC-
JIel pearbHBbIX CUTYAIlUH, UCCICIOBAHUS ATUX MOJIeNIeH ¢ TIOMOIIBIO arapaTa aareOpsl U Marte-
MaTUYECKOI'0 aHAJIM3a U UHTEPIPETAIMHU OJIYYeHHBIX PE3yJIbTaTOB. Takue 3aaHus BIUIETCHBI B
KaKJIbIH W3 pa3eioB IPOrpaMMbl, TIOCKOJIBKY BECh MaTepHall Kypca IMHUPOKO UCTIOIB3YETCS NS
pelIeHus: TpUKIaAHbIX 3a7a4. [Ipu pemiennn peanbHbIX MPAKTUUYECKHUX 3a/1ay y4yalluecs: pa3Bu-
BaIOT HAaOII0IaTEIPHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIIOIb30BaATh
AHAJIOTHIO, 0000IIaTh U KOHKPETH3UPOBAThH IpodsieMy. [lesTenbHOCTh 10 (POPMUPOBAHHUIO HABBI-
KOB peIIeHUs MPUKIAIHBIX 3a7]a4 OPTaHU3yeTCsl B TIPOIIECCe U3YUSHUS BCEX TEM Kypcea «Anredpa
1 HavaJla MaTeMaTHYECKOro aHaJIu3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM I1aHe Ha U3yUYeHUE Kypca anreOphbl U Hadall MATEMATHIECKOTO aHaIi3a Ha 0a30BOM YPOBHE OTBO-
mutest 2 vaca B Henento B 10 kitacce u 3 yaca B Heziento B 11 kiacce, Beero 3a Ba roga o0y4denus — 170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia 1 BbIYMCICHUA

Parnmonanbubie uncia. OOBIKHOBEHHBIC U IECATHYHBIC TPOOH, TPOILIEHTHI, 0ECKOHEYHBIE TIe-
puoanyeckue Apoou. ApupmeTnyeckre ornepanuy ¢ pallMoHaIbHBIMU YHCIaMU, TPEOOpa30BaHUs
YHCIIOBBIX BbIpaykeHUH. [IpuMenenne qpobeil 1 mponeHTOB /s peleHus MPUKIaIHbIX 3a/1a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUM U peallbHOU JKU3HHU.

JeiicTButenpHbple uncna. ParyoHanbHble M HppaldOHAIbHBIE yucia. Apudmernyeckue
olepaluu ¢ AeUCTBUTEIbHBIMU uuciamMu. [IpuOamkEHHbIe BBIYMCICHUS, IPAaBUIa OKPYTJICHHUS,
MPUKUIKA U OI[EHKA Pe3yJIbTaTa BHIYUCICHU.

Crenens ¢ nensiM nokaszaresneM. CrangapTHas ¢popma 3aucH AeHCTBUTEIbHOro yncna. He-
M10JIb30BAHUE MOAXO0ALIEH (POPMBI 3aIIMCH AEUCTBUTENBHBIX YHUCEN JJIS1 PELIEHUS TPAKTUUYECKUX
3a/1a4 U [PEICTABICHMS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. JleficTBUs ¢ apupMEeTUUECKUMU KOPHSAMU
HaTypaJIbHOM CTEIIECHHU.

CuHyC, KOCUHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO APIyMEHTA.

YpaBHeHUs M HEpABEHCTBA

ToxxaecTBa 1 TOXKECTBEHHbIE TPeoOpa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpaKEeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIBL.

YpaBHeHUe, KOPEHb ypaBHEeHUs1. HepaBeHCTBO, pelieHue HepaBeHCeTBa. MeTo 1 HHTEpBaoB.

Pemenue uensix u JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Peuienne nppaniuoHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHre ypaBHEHHI U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a/1a4 U 3a/1a4 U3 pas-
JMYHBIX 00JacTel HayKH U peaIbHOM JKHU3HH.



DOyHKIUM U rpapuku

Oyuk1us, crocods! 3ananus Gynkun. I'padux Gyaxmun. Bzanmuo oOpatHsie GyHKINN.

OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu ¢pynkunu. [IpomexyTtkn
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CreneHHas pyHKIUS C HATYpaJIbHBIM H I1EJI6IM TTOKa3zaTesieM. E€ cBolicTBa u rpaduk. CBoii-
CTBa U Tpa(uK KOPHs N-0H CTENCHH.

Tpuronomerpuyeckas OKpyKHOCTb, OIPEIEIEHUE TPUTOHOMETPUYECKUX (DYHKIIMHA YUCIIO-
BOT'O apI'yMEHTa.

Hauyana MaTeMaTH4eCKOI0 aHAJIN3a

[TocnenoBaTeIbHOCTH, CIIOCOOBI 3a4aHus ITOCICA0BATEILHOCTEH. MOHOTOHHEIE IIOCIIEI0BA-
TENLHOCTH.

Apudmernueckasi 1 reoMeTpudeckas nporpeccuu. beckoneuHo yObIBaroias reoMeTpuye-
ckas mporpeccusi. Cymma OecKOHEYHO YOBIBaKOIIEH TreomeTpudeckoil mporpeccuu. Popmyna
CJIOKHBIX MPOIEHTOB. Vcronb30BaHue MPOTPecCuu sl PEIICHUs peaibHbIX 3a7a4 MPUKIIAIHOTO
xXapakrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu Haj MHOecTBamu. Jlmarpammel Dinepa—Benna. Ilpumenenue
TEOPETHUKO-MHOKECTBEHHOT'0 anmnapara JJis OUCAHUS PeaJIbHbIX IIPOLIECCOB U SIBJICHUH, TP pe-
IICHUH 33]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO.

11 KJIIACC

Yucia ¥ BLIYHCIECHUS

Harypanbnble u niensie uncna. [Ipu3Haku Je1MMOCTH HEIbIX YHCEll.
Cremnens ¢ pallioOHAIBHBIM MoKa3atesaeM. CBOWCTBA CTETICHH.
Jlorapudwm ymcna. JlecaiTHYHBIC U HATYpATbHBIE JIOTAPUPMBI.

YpaBHeHMs] M HEPABEHCTBA

[Ipeobpa3oBaHue BbIpaKEeHHH, COIEepPIKALTUX JTOTapru(MBI.

[IpeoOpazoBanue BeIpaXE€HUMN, COIEPKAIINX CTEIIEHU C PAIlHOHAIBHBIM MTOKa3aTeIIeM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHUS U HEPABEHCTBA.

CucreMbl TMHEWHBIX YpaBHEHUM. Perenne npukiaaHbixX 3aa4 ¢ MOMOIIBIO CUCTEMBI JIH-
HEUHBIX YPABHEHUM.

CucTteMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUI U HEPABEHCTB.

[Ipumenenne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a/a4 U 3a-
Jlad U3 pa3IMyHbIX 00JacTel HayKu U peasibHOM JKU3HH.

DOyHKIUHN U TPa@UKH
Oynkius. [lepuoanyeckue ¢pyHkuuu. [IpomMexyTKn MOHOTOHHOCTH (yHKIMH. Makcu-
MyMbl U MUHUMYMBI QyHKIIMK. Hanbomnbliee u HanMeHblIee 3HaueHne QYHKIIUU Ha TIPOMEXKYTKE.



Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpadUKH.

[TokazarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U TpapHKH.

Hcnonp3oBanue rpaduKoB (GYHKIHIA 7SI pELICHUS] YPaBHEHUH U JIMHEHHBIX CUCTEM.

Hcnonp3oBanue rpagukoB QyHKIHMHA IS UCCIIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, KO-
TOpBIE BO3HUKAIOT IPH PELICHUH 33J1a4 U3 APYrUX y4eOHBIX MIPEAMETOB M PEaNbHON KU3HHU.

Hayana MmaTeMaTH4eCKOro aHaJM3a

HenpepsiBHble pyHKIIMU. MeTOA HHTEPBAIOB /AJIS pEIIEHUs] HEPaBEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TIPOU3BOTHOM.

IIpousBosHble 3neMeHTapHbIX QyHKIMH. DOpMyIIbl HAX0XKIEHHUS POU3BOAHON CyMMBI,
POM3BEACHUS M YACTHOTO (DYHKIIUH.

IIpumMeHeHne NpoU3BOIHOM K UCCIIEAOBAHUIO (DYHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenne HanOoJIbIIero 1 HAMMEHBIIET0 3HaYeHUs (YHKIIMU Ha OTPE3Ke.

[IpumeneHne NpONU3BOJHON AJI HAX0XKICHUS HAWTy4lIEeTo PEIICHNs B IPUKIIAIHBIX 3a7a-
yax, JJIsl ONpPeesIEHUs] CKOPOCTH IMPOLIECCa, 3aJaHHOT0 (OPMYJIOi Uiu TpaduKOM.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuueckuii 1 puandeckuii cmbici. Berunciienue nnrterpana mno ¢op-
myne Heiorona—JleitOnua.

INIVTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yueOHOro mpeamera «Marematuka» JIOJDKHO OOecredynBaTh JOCTHIKEHHE Ha
YPOBHE CPEAHETO 00IIero 00pa3oBaHuMsl CIASAYIONINX JJMYHOCTHBIX, METAPEAMETHBIX U TIPEIMET-
HBIX 00pa30BaTENbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl yuyeOHOro mpenmMera «MaremaTuka» Xa-
PaKTEPU3YIOTCA:

I'pak1aHCKOE BOCIUTAHUE:

Cc(OPMHUPOBAHHOCTBIO TPAKIAHCKON MO3UIMM OOYYaroIlerocsi Kak akTHUBHOTO M OTBET-
CTBEHHOTO YJIEHAa POCCUMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTeMAaTUYECKUX OCHOBax (pyHK-
[IMOHUPOBAHMSI PA3IMUHBIX CTPYKTYp, SBJICHUH, NPOLELyp T'pakIaHCKOro oduiecTBa (BbIOOPHI,
OITPOChI U Hp.), YMCHHUEM B3aI/IM0I[CI\/JICTBOBaTB C COOHUAJIIBHBIMHU MHCTUTYTaMU B COOTBECTCTBUH C
uX (PYHKIMSAMU U Ha3HAYEHUEM.

[TaTproTHYECKOE BOCIUTAHUE:!

c(OPMHPOBAHHOCTBIO POCCUICKOM IpaskJaHCKON UJCHTUYHOCTH, YBAKEHUS K ITPOIIOMY U
HacTOAICMY pOCCHﬁCKOfI MaTeéMaTuKu, HEHHOCTHBIM OTHOIICHUEM K JOCTHKCHUAM pOCCHﬁCKHX
MaTEMAaTUKOB M POCCHUICKOM MaTeMaTU4eCKOW ILKOJBI, K MCIOIb30BAaHUIO ATHX JOCTHKEHHUH B
JIpYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHHUS:

OCO3HAHHWEM JIyXOBHBIX ILIEHHOCTEH POCCHMCKOro Hapojaa; CPOPMUPOBAHHOCTHIO HpaB-
CTBEHHOT'O CO3HAHMSI, 3TUYECKOTO MIOBEIEHUS, CBA3AHHOI'O C IPAKTUYECKUM IPUMEHEHUEM JI0CTH-
JKEHUH HAaYKH U ACATCIIBHOCTBIO y‘IéHOI‘O; OCO3HAHHUEM JIMYHOI'O BKJIa/la B ITIOCTPOCHUEC YCTOﬁqH-
BOTO OyayIIero.

OCTETUYECKOE BOCIIUTAHUE:

ACTETUUYECKUM OTHOUIEHMEM K MUDY, BKJIIOYas 3CTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHO-
cTel, 00BEKTOB, 3a1a4, PEIICHUH, PACCYK/ICHU; BOCIIPUUMYHUBOCTHIO K MATEMAaTHYECKUM acTeK-
TaM pa3JInYHbIX BU/I0B UCKYCCTBA.




PusnuecKoe BOCIIUTAHNE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI IPUMEHSATH MaTEMAaTHUECKIE 3HAHUS B UHTEPECaxX 3[0POBOTO
u OezonacHoOro o0pasa »KU3HU, OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO (370pOBOE MUTA-
HUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U OTABIXA, PEryisipHas PU3NYECcKasi aKTHBHOCTH); (-
3M4ECKOr0 COBEPLICHCTBOBAHMUS, IIPU 3AHATUSAX CIIOPTUBHO-03J0POBUTEIBHON 1€ATEIBHOCTHIO.

TpynoBoe BOCIUTAHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTHU TPY10JII00US; MHTEPECOM K Pa3Iu4HbIM che-
pam npodeccroHALHON e TEIIbHOCTH, CBI3aHHBIM C MAaTEMATUKOW M €€ MPUIIOKCHHUSIMH, yMe-
HUEM COBEpILaTh OCO3HAHHBIN BBIOOp OyayIiei mpodeccuu 1 pearu3oBbIBaTh COOCTBEHHBIE KU3-
HEHHBIC TJIaHBl; TOTOBHOCTBHIO M CIIOCOOHOCTHIO K MAaTEeMAaTUYECKOMY 00pa30BaHUIO U caMo00pa-
30BAHMIO HA IPOTSKEHUH BCEH J)KU3HU; TOTOBHOCTBHIO K aKTUBHOMY YYaCTHIO B PEILICHUH MTPAKTH-
YECKMX 3aJ1a4 MaTeMaTUYECKON HAIIPaBJICHHOCTH.

OKOJIOTMYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YKOJIOTHYECKON KYJIBTYPbl, TOHUMAHUEM BIUSHUS COIHAIBLHO-IKO-
HOMMYECKUX MPOLIECCOB Ha COCTOSTHUE MPHUPOIHON M COLIMATIBHON Cpe/ibl, 0CO3HAHUEM II100alb-
HOTO XapakKTepa PKOJIOTHUECKUX MPOoOJIeM; OpUeHTAIlMeld Ha MPUMEHEHNE MAaTEeMAaTHYECKUX 3Ha-
HUH [T pellieHus 3a/1a4 B 00JIaCTH OKPYXKAIOIEeH Cpe/ibl, TIIaHUPOBAHUS TIOCTYIKOB U OLEHKU HX
BO3MOXHBIX MOCJICICTBUI JIJIS1 OKPYKAIOILIEH CPEIBL.

L{eHHOCTH HAyYHOTO O3HAHMUSL:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BH-
TUS HAYKU U OOIIECTBEHHOH MPAKTUKU, TOHUMAHUEM MAaTeMaTU4YeCKOW HayKH Kak chepbl ueno-
BEUECKOM JIESITEIBHOCTH, 3TANOB €€ Pa3BUTUA U 3HAYMMOCTHU JJISI Pa3BUTHS LIMBUJIM3ALMU; OBJa-
JIEHUEM SI3bIKOM MaTEeMaTUKHU U MaTEMAaTUYECKOU KYJIbTYpOH KaK CpeICTBOM MO3HAHUS MHUPA; I'O-
TOBHOCTBIO OCYIIECTBIIATh MIPOECKTHYIO U UCCIIEIOBATENBCKYIO IESITENbHOCTh HHANBUIYAIbHO U B
rpyIIe.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpenmMeTHbIe pe3yabTaThl OCBOSHHS MPOTpaMMBbl y4eOHOTO TipeaMeTa «MaTeMaTuka
XapaKkTepU3yIOTCS OBJIAJIEHUEM YHUBEPCAIbHBIMU HO3HABAMEIbHBIMU OCUICINEUAMY, YHUBED-
CANbHBIMU KOMMYHUKAMUBHBIMU OCUICIBUAMU, YHUBEPCATILHLIMU PE2YIAMUBHBIMU OUCBUIMU.

1) Vhueepcanvhvle noznasamensuuie oeiicmsus, obecneuuaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYecco8 00yYarowuxcs (oceoenue mMemooos NOZHAHUS OKPYICAIOue20 Mupa;,
NpUMeHeHUe 102UYeCKUX, UCCTe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayueti).

ba30Bble JIOTUYECKNE NCHCTBUSA:

BBISBIISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMATUYECKUX OOBEKTOB, MOHATHA,
OTHOIIEHHWIA MEXITy TOHATHAMH; POPMYINPOBAThH ONPENIEICHHUS TOHATHH; yCTaHABINBATh CYIIIe-
CTBEHHBIHM MPU3HAK KIacCU(PUKALIMH, OCHOBAHUS JUI1 0000IEHUS U CPaBHEHUSI, KPUTEPUH ITPOBO-
JMIMOTO aHAJIN3a,

BOCIIPHHUMATh, (OPMYJIMPOBATH U IPE0OPA30BHIBATE CYKACHHUS: YTBEPAUTEIbHbIE U OTPULIATEb-
HbIC, CIMHIYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISBIISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (paKkTax, TaHHbIX,
HaOJIOICHUSX M YTBEPKICHHSX; ITPeIaraTb KPUTEPHUH JUTSI BBISIBIICHHSI 3aKOHOMEPHOCTEH 1 TIPO-
TUBOPEYHIA;

JIeNIaTh BBIBOJIBI C MICTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JCTyKTUBHBIX W WHIYKTHBHBIX YMO3aKIIIO-
YEeHUH, YMO3aKIIOYEHNUH 10 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIEHO JIOKA3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUH (TIPSIMBIE U OT TIPO-
TUBHOTO), BBICTPAaUBaTh apTyMEHTAIIHIO, IPUBOIUTH IPUMEPBI U KOHTPIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE CYX/ICHUS M BBIBOJIBI;

BBIOMpATh CIIOCcO0 perieHust yueOHol 3a1aun (CpaBHUBATh HECKOJIbKO BapUAHTOB PEIIECHUS, BbI-
Oupath HauboJIIee MOAXOIIINN C YIETOM CAMOCTOSTEIILHO BBIIEIICHHBIX KPUTEPHUER).




ba3oBeIe Hcce10BaTENbCKUE ICHCTBHUS:
UCTIOJIb30BaTh BOIPOCHI KaK MCCIEIOBATEIbCKHI MHCTPYMEHT IMO3HAHUSA; (OPMYIHPOBATH BO-
POCHI, (PUKCUPYIOIINE IPOTUBOPEYNE, TPOOIEMY, YCTaHABIMBATH HCKOMOE M JJAHHOE, JOPMHPO-
BaTh TUIIOTE3Y, apIYMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;
IPOBOJIUTH CAMOCTOSITEIIEHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, HCCICIOBAHNE 110 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTU4ecKoro OOBEKTa, SIBJICHMSA, MPOIECCa, BBIABICHHUIO 3aBHCHUMOCTEH
MEXIy 00BEKTaMH, SIBICHUSIMH, TIPOIICCCAMH;
CaMOCTOSITENILHO (POPMYITHPOBATh 0OOOIIEHHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIO-
JICHHSI, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000-
IICHUH;
IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKIKE BBIIIBUTATH TPEJIIOIOKEHHSI O €T0 pa3-
BUTHU B HOBBIX YCIIOBUSIX.

Pabora c undopmariuei:
BBIABIIATH Ae(pULINTHI HHPOPMALIMHY, JAaHHBIX, HEOOXOIUMBIX JUIS OTBETAa HAa BOIPOC M JIJIsI perie-
HUS 321a9H;
BBIOMPATh HH()OPMAIIHIO U3 UICTOYHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATh, CHCTEMATU3UPOBAThH
U MHTEPIIPETUPOBATh HH(DOPMAIIHIO Pa3IMYHBIX BUIOB U (JOPM IIPEICTABICHHSI,
CTPYKTYPUPOBATh HHPOPMAIUIO, IPEACTABIATH €€ B pa3InYHbIX (popMax, WILTIOCTPUPOBATH TPpa-
buuecku;
OLICHUBATh HAAEKHOCTH HH(OPMAIHH MO CAMOCTOSATEIEHO C(HOPMYTHPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvivie KOMMYHUKAmMUBHbIE OCUCcmEUsl, 00ecneyusam coopmMuposanHocns
COYUATILHBIX HABLIKOB 00YUAIOUUXCA.

Oo6menue:
BOCIIPHHUMATH U (POPMYITHPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSAMU U LENSIMU OOIICHUS;
SICHO, TOYHO, IPaMOTHO BBIPAXKaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX U MIMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUSI 110 XOJTy PEICHHUs 3a7a4i, KOMMEHTHPOBATH IOJIyYEeHHBIH Pe3yIbTar;
B X0JI¢ 00CY)KICHUS 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYXIaeMOW TEMbI, IIPOOJIEMBI, peIIaeMon
3aJ1au, BBICKA3bIBaTh WJICH, HAIIEJICHHBIC HA TIOMCK PEIICHUs; COMOCTABISITh CBOM CYKICHUS C
CYXKIACHHUSIMH APYTUX YYACTHUKOB JAUATIOTa, 00HAPYKUBATh pa3In4yie U CXOACTBO MO3UIINI; B KO-
pekTHOM popme hopMyTHUpOBaTH Pa3HOTIIACHS, CBOU BO3PAKEHUS,
MPEJICTaBIISITh PE3YNIbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTa, UCCIIEIOBAHUS, TPOEKTA; CAMOCTOSI-
TEJIbHO BBIOMpPATh (POpMaT BHICTYIUIEHHUS C YUETOM 3a7ad MPEe3eHTAllMU U OCOOEHHOCTEN ayuTO-
pHH.

CoTpyIHUYECTBO:
MOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAH/IHON U MHIUBUAYaTbHON paOOThI PU PEIICHUN
y4eOHBIX 3aja4; MPUHUMATH 11€JIb COBMECTHOM NIEATETLHOCTH, INIAHUPOBATh OPTraHU3aINI0 COB-
MECTHOU pabOThI, pacIpeIesITh BUIBI padoT, 10rOBapUBATHCs, 00CYkKIaTh MPOLIECC U PE3YIbTaT
paboThl; 06001IaTh MHEHHUST HECKOJIBKUX JTFOJIEH;
y4acTBOBATh B IPYIOBBIX (opMax padoThI (00CykAeHUsl, 0OMEH MHEHUMN, «MO3TOBBIE IITYPMBD»
Y UHBIC); BBITIOJIHATH CBOIO YacTh Pa0OTHI M KOOPAMHUPOBATH CBOU ICUCTBUS C APYTUMU UJICHAMU
KOMaH/Ibl; OIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KpUTEPUIM, CPOPMYTUPO-
BaHHBIM YYaCTHHUKAMU B3aUMOICHCTBUSI.

3) Vhusepcanvnuvle pezynamuensle oeticmaus, obecneuusaiom Gopmuposanue CmMviCl06bIX
VCMAHOBOK U HCUSHEHHbIX HABLIKOG TUYHOCU.

CamMoopranm3anusi:

COCTaBJISITh TUTAH, AJITOPUTM PEUIECHUS 3a7a9d, BBIOUPATh CIIOCO0 PEIICHUS ¢ YIETOM HMe-
IOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATh BapH-
aHTHI peleHui ¢ yu€TOM HOBOI MH(OpMAIIIH.

CaMOKOHTPOJIb:
BIIAJICTh HABBIKAMHU TTO3HABATEILHON PeIICKCUU KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUN U MBIC-
JUTENBHBIX MTPOLIECCOB, KX PE3YIHTATOB; BIA/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPO-
1ecca u pe3yJibTara pereHus MaTeMaTHIECKON 3a/1a4H;




MPEBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh ITPH PELLICHUH 33Ja4l, BHOCUTH KOPPEKTHUBbI
B JICSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX, HAWJICHHBIX OMIMOOK, BBISBICHHBIX
TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LN U YCIOBHSIM, OOBSCHATh MPUYHHBI TOCTHKESHUS HITU
HEJOCTH)KCHUS PE3YyJIbTATOB I€ATEILHOCTH, HAXOUTH OIIKUOKY, AaBaTh OLICHKY IPUOOPETEHHOMY
OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoeHne yueOHOro Kypca «AnredOpa M Hadaja MaTeMaTHYECKOrO aHAIN3a» Ha YPOBHE
cpenHero oduiero o0pa3oBaHUs TOJDKHO OOECTIeunBaTh JOCTHXKEHUE CIIETYIOMIUX MPEeIMETHBIX
00pa30BaTeNIbHbBIX PE3YJIbTATOB:

10 KJIACC

Yucaa 1 BbIYMCTIEHUS

OnepupoBaTh MOHIATUSIMH: PANMOHAILHOE U JCHCTBUTEILHOE YHCII0, OOBIKHOBEHHAS U JIC-
CATUYHAs TPOOb, TPOLICHTHI.

BrimonHsaTh apudMeTHIecKue onepaliy ¢ palioOHATLHBIME U ICHCTBUTEIIBHBIMU YUCIIAMHU.

BrimonHsaTe npuOImkEHHBIE BHIYMCICHUS, UCTOIb3Ys MpaBUjla OKPYTJIeHUs, eiaTh Mpu-
KUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUN.

OrnepupoBaTh MOHATHSIMH: CTEIICHb C LIEJBIM IOKa3aTejaeM; CTaHAapTHas (opma 3amucu
JEHCTBUTEIILHOTO YMCIIa, KOPSHb HATYpaIbHOW CTETICHH; HCITOJIB30BATh MOAXO A0 (popmy 3a-
MUCH JICCTBUTEIILHBIX YUCEN JUIsl PEIICHUS MPAKTUYECKUX 3aJ]1a4 U MPEJCTABICHUS JaHHbIX.

OrniepupoBaTh NOHATHUSIMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOTO YTJIa; UCTIOIh30BaTh
3aMuch MPOU3BOIBLHOTO YTIIa Yepe3 00paTHbIE TPUTOHOMETPUIECKHE (DYHKIIUH.

YpaBHeHus! M HEPABEHCTBA

OnepupoBaTh MOHATHSMH: TOXJECTBO, ypaBHEHUE, HEPABEHCTBO; II€JIOE, pallMOHAIbHOE,
MPPALMOHAIIbLHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

BoinonHsaTe mpeobpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUHN U pelIaTh TPUTOHOMETPH-
YECKUE YPABHEHHUS.

BoinonusaTe npeoOpa3oBaHusl IENbIX, PAIUOHATBHBIX U UPPALIMOHAIBHBIX BBIPAXKEHUHN U pe-
I1aTh OCHOBHBIE THIIBI LIEJIBIX, PALMOHAIBHBIX U UPPALIMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB.

IIpuMeHATh ypaBHEHHsI U HEPABEHCTBA JUIS PELICHUS MAaTEMAaTHYECKUX 3a7ad M 3a71a4 U3
pa3INYHbBIX 00J1acTe HAyKU U peabHON KU3HH.

MO)]eJ'II/IPOBaTI) PCATBHBIC CUTYalll Ha SI3BIKC aﬂre6pm, COCTABJIATH BBIPpAXKCHUSA, YPABHC-
HUs, HEPaBEHCTBA 110 YCIOBUIO 3a/1a4d, UCCIIEI0BATh ITIOCTPOCHHBIE MOJEIIN C UCIOJIB30BAaHUEM
anmnapara ajreopsl.

DOyHKUUH U rpadpuku

OrniepupoBaTh NOHIATHAMU: (DYHKIIHS, CTIOCOOBI 3a1aHus GYHKIIUU, 00JIACTh ONIPEIeTICHUS U
MHOX€ECTBO 3HaUeHHH (QYHKIMU, TpapuK QyHKIIUH, B3aUMHO 00paTHbIE (GYHKIINH.

OnepupoBaTh NOHATUSIMH: YETHOCTh U HEUETHOCTh (PYHKIIMH, HYIH (QYHKIIUHU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonws3oBath rpaduku GyHKIUN A1 peLICHUs] YpaBHEHHH.



Ctpouth U uuTaTh TpaduKu JTUHEHHON (YHKIIMH, KBaJApaTUIHOW (YHKIIUU, CTCTICHHOU
(GYHKITNH C [IETbIM TTOKA3aTEIIEeM.

Hcnonws3oBath rpaduxu GyHKIUN 11 UCCIeI0BaHUs MIPOLIECCOB U 3aBUCUMOCTEH IpHU pe-
HICHUH 33724 U3 IPYruX Y4eOHBIX MPEIMETOB U PEeabHOU KU3HH; BBIpaxaTh (hOpMyliaMy 3aBH-
CUMOCTHU MEX]1y BEIMYMHAMH.

Havyana mareMaTH4ecKoro aHajimusa

OnepupoBaTh HOHATHAMMU: IIOCIEJOBATEIBHOCTD, apU(PMETHUECKas U TeOMETpUUecKas IIpo-
IPECCHH.

OnepupoBaTh HOHATHAMM: OECKOHEUHO YOBbIBaIOLIasi TeOMETpUUECKas IIporpeccus, CymMmma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOI MPOTPECCHH.

3agaBaTh 0CIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEI0BATEIILHOCTEN U MPOTPECCUM JIUIsl PELLIEHUS peaIbHBIX 3a-
Jlayu IPUKJIAJHOTO XapaKTepa.

MHo:xecTBA M JIOTHKA

OHepI/IpOBaTb MOHATHUAMU: MHOXKCCTBO, OIICPpAall1 HAA MHOKCCTBAMMU.

Hcmons30BaTh TeOpeTI/IKO-MHO)KeCTBeHHHﬁ arrapar i1 ormrcaHus peajlbHbIX IIPOUCCCOB U
HBJ'IeHHfI, IIpU pCHICHUH 3a1a4 U3 APYTrux yqe6Hbe npeaAMCTOB.

OHGpI/IpOBaTI) MOHATHUAMU: OIIPEACIICHUC, TCOPEMA, CIICACTBUC, JOKA3aTCIbCTBO.

11 KUIIACC

Yucaa 1 BLIYMCTIEHUS

OrniepupoBaTh MOHIATHSIMU: HATypajIbHOE, 1I€JI0€ YUCIIO; MCIIOIb30BaTh MPU3HAKU JIEITHMO-
CTH LIEJIBIX YHCEI, PA3JIOKEHUE YUCIIA HA TPOCThIE MHOXKUTEIM JUISl PELIEHUS 3a1a4.

OrniepupoBaTh MOHITHEM: CTETICHb C PAllUOHATILHBIM ITOKA3aTEeJIEM.

OnepupoBaTh MOHATUSAME: JIOTapUbM YKCIa, JECATUUHbIE U HATypallbHbIE TOTaPU(MBIL.

YpaBHeHus! M HEPABEHCTBA

[TprMeHsTh CBOMCTBA CTENEHU JJIsl MpeoOpa3oBaHUs BBIPAXKEHUI; ONEPUPOBATH MOHSITHU-
AMM: [T0KA3aTEIIbHOE YPAaBHEHHUE U HEPABEHCTBO; PELIATh OCHOBHBIC TUIIBI IIOKA3aTENIbHBIX YpaB-
HEHUI 1 HEPaBEHCTB.

BeinonHATe npeobpa3zoBaHus BBIPAXKEHUH, COlEpKaIUX JOTapu(Mbl; OepupoBaTh MOHS-
TUSMU: JorapupMuyecKkoe ypaBHEHHE U HEPABEHCTBO; peIllaTh OCHOBHBIE THUIIbI JIorapupmMuye-
CKHMX YPaBHCHUH U HEPABEHCTB.

Haxonutsk penieHust npoCcTEUINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPABHEHMM M €€ pElIeHHE; HCIIO0Ib30BaTh
CHUCTEMY JINHEWHBIX YPABHEHMM JUUIS PEIICHUS] IPAKTUYECKUX 3a7a4.

Haxomuts pemenus npocTelduX CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPAaBHEHUHN U
HEPABEHCTB.

MonenupoBaTh peaibHble CUTYyalluH Ha sI3bIKE allreOpbl, COCTABIISATh BBIPAXKEHHUs, YpaBHE-
HUS1, HEPAaBEHCTBA U CUCTEMBI 110 YCJIOBHUIO 33J]a41, HCCIIEN0BATh IIOCTPOSHHBIE MOJEINIHN C UCIOJIb-
30BaHUEM anmapara anreOpsl.

DyHKIUHN U TPaQUKH



OnepupoBaTh MOHATUSAMU: IepUoANYEcKas QyHKLINS, TPOMEKYTKHM MOHOTOHHOCTH (YHK-
IIUH, TOYKU dKCTpeMyMa (DYHKIIUU, HAUOOJbIIIee U HAMMEHbIIIee 3HAUYeHUsT (YHKIIUU HA TIpoMe-
JKYTKE; UCIIOJIb30BATh UX JUIS HCCIeI0BaHUs (DYHKIINH, 33JaHHOM rpapuKoM.

OnepupoBaTh MOHATUSIMU: TPAPUKU TTOKA3ATEITHHOH, JIOrapU(PMUIECKON U TPUTOHOMETPH-
yeckuxX (pyHKUMN; n300pakaTh X Ha KOOPAMHATHOM IJIOCKOCTU M MCIIOJIB30BATh JUIS PEIICHUs
YpaBHEHUU U HEPABEHCTB.

N306paxaTh Ha KOOPAUHATHOM MIIOCKOCTU TpadUKH JTUHEHHBIX YpaBHEHHUH U HCIIOJIB30-
BaTh UX JUIS PELICHUS CUCTEMbI INHEMHBIX YPABHEHUN.

Hcnonws3oBathk rpaduku GyHKUIUN 1151 UCCIIEOBAHMS IPOIIECCOB U 3aBUCUMOCTEN U3 JpY-
TUX YU4eOHBIX TUCIUTLINH.

Hauyana maTeMaTH4eCKOro aHaJIn3a

OnepupoBaTh MOHATUSMH: HETIPEpbIBHAS (DYHKILIMS; TPOU3BOAHAS (PYHKIIMH; HCIIOIB30BATh
reoMeTpruYecKuil 1 GU3NIecKuii CMBICI IPOU3BOAHOM Ul peleHns 3a1ay.

HaxoauThk npon3BoAHbIE 3JIEMEHTAPHBIX (QYHKIUH, BBIYUCIATH IPOU3BOAHBIE CYMMBI, ITPO-
U3BEJICHUS, YACTHOTO (DYHKIIUH.

Hcnonp30BaTh NPOU3BOAHYIO AJI UCCIIENOBaHMS (DYHKLIMHM HA MOHOTOHHOCTb U 3KCTpe-
MYMBI, IPUMEHSTh PE3yJIbTAThl UCCIIEAOBAHUS K IOCTPOECHUIO TPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO JUISl HAXOXKACHUSI HAWJIYYLIErO PEIIeHUs B MPUKJIAJHBIX, B
TOM YMCJI€ COLIMATbHO-3KOHOMUYECKHUX, 3a1auax.

OnepupoBaTh NOHIATUAMU: IEPBOOOpa3Has U UHTErpal; HIOHUMAaTh F€OMETPUUECKUI U (u-
3UYECKHI CMBICII HHTErpaa.

Haxonute mepBooOpa3Hble 3yIeMEHTapHBIX (DYHKIHIA; BBIYUCIATH MHTETPAT MO (GopMyIie
Herorona—Jleliouuna.

Pemrare npukinagHeie 3aa4u, B TOM YUCIIE COIIMATBHO-DKOHOMUYECKOTO U (PU3HUECKOTO Xa-
pakTepa, CpeJICTBAMU MaTeMaTHYECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue paznena  [KonnuectBo OcHOBHOE coAepKaHUE OCHOBHBIE BU/IBI IEATEIIBHOCTH
(Temnl) Kypca 4acoB 00yJaronuxcst
MHOKecTBa palliOHAIBHBIX 14 MHoOXecTBO, onepanuu Hcnoab30BaTh TEOPETUKO-

U JENCTBUTEIBHBIX YUCEIL.
PanmonansHble ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOXKecTBaMu. Jluarpammebl
Ditnepa—BenHa.

Parnnonanphabie uncia. OOBIKHOBEHHBIC
U JIECATUYHbBIC TPOOU, TPOIIECHTHI,
OCCKOHEUHBIE IEPUOIMUECKHE APOOH.
Apudmernueckue onepauu

C palMOHaIbLHBIMU YUCJIAMU,
npeoOpa30BaHUsI YHCITOBBIX
BbIpakeHuid. [Ipumenenue npobeit u
MPOIICHTOB JJIsI PEIICHUS MPUKIATHBIX
3a71a4 U3 Pa3IMYHbIX OTpaciiel 3HAaHU!
Y PEaIbHOM KU3HMU.

JlericTBuTENbHBIC UyKciaa. Pamuo-
HaJbHbIE U UppaIliOHATbHBICYHUCIIA.
ApudmeTrrnyeckue onepalunc aeu-
CTBUTEJIbHBIMHU YHCIIAMH.
[TpuGamkEHHBIC BEIYUCIICHHMS, IPABUIIA
OKpYTJICHHUS], IPUKHUJIKA U OLIEHKA pe-
3yJIbTaTa BHIYUCIICHUM.

MHO>KECTBEHHBIN armapar

JUTSL OMUCAHUS X0J1a pEeUICHUS
MaTEMaTUYECKUX 3a]1a4, a TAKXKE
peabHBIX POLECCOB U SIBJIICHUN,

IPYU pEUICHUN 337134 U3 APYTUX
y4€OHBIX MTPEAMETOB.

OnepupoBaTh NOHATHAMM: PALIHO-
HaJIbHOE YHCII0, AEUCTBUTEIBHOCUHNCIIO,
0OBIKHOBEHHAS APOOBH,

JeCATUYHAs APOOb, MPOLICHTHI.
BbInoHATH apupmMeTHiyecKkue
ONEpaLNU C PALIMOHATIBHBIMU U
JNENUCTBUTEIBbHBIMHU YHCIAMU;
npUOIMKEHHBIE BEIYUCIICHHUS,
UCIIOJIb3Ys TPABUJIA OKPYTJIECHUS.
Jenars NPUKUAKY M OLEHKY
pe3ynbTaTa BBIYUCICHUM.
OnepupoBaThb NOHATUSIMM:
TOJIECTBO, YPABHEHHE, HEPABEHCTBO;
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ToxaecTBa U TOXIECTBEHHBIE MTPE00-
pa3oBaHusl. Y paBHEHUE, KOPEHbYPaB-
HeHus. HepaBeHCTBO, pellieHne Hepa-
BEHCTBAa. MeTO MHTEPBAJIOB.
Pemenue nensix u 1poOHO-
paLMOHAJIBHBIX YPABHEHUN U
HEPABCHCTB

LEJI0€ U pAlMOHAIBbHOE YPAaBHEHUE,
HEPaBEHCTBO.

BoInoJHATH Npeo0pa30BaHUA LIEJIBIX
Y PallMOHAJIBHBIX BBIPAKCHUM.
PemiaTbs OCHOBHBIE THIIBI LIEJIBIX
MPPAlMOHAIBHBIX YPABHCHUN U
HEPAaBEHCTB.

IIpumeHsITh pallOHAJIBHBIE
YpPaBHEHUs U HEPABEHCTBA

JUISl PELICHUST MaTEMATUYECKUX 3a/1a4
W 33]1a4 U3 pa3InYHbIX 001acTel HAyKH
Y PEATbHOM KU3HU

®yukiuu U rpadpuku. CTeneHb
C IIEJIBIM TTOKa3aTesieM

OyHKIMA, CrIOCOOBI 3a1aHus (YYHKITUH.
B3aumuo obpatubie ¢pynkiuu. ['paduk
byHKIIUU.

O6acth onpeeneHus: 1 MHOYKECTBO
3HaueHui pynkuuu. Hynm pyHkuumu.
[TpomexxyTKH 3HAKOTTOCTOSIHCTBA.
YETHble 1 HEYETHBIE QYHKITUH.
CreneHsp ¢ HeJIBIM ITI0Ka3aTeIeM.
CranpaptHas opma 3anucu
JNEUCTBUTEIBHOIO YHCIIA.
Ucnonw3oBanue noaxosiei (opMbl
3aMuCy JeHCTBUTEBHBIX YUCET

JUTSL pEIICHUS MPAKTUYECKUX 3a]1a4y

Y TIPE/ICTABJICHUS] TAHHBIX.

OnepupoBaTh NOHATHUAMM: PYHKIINA,
crocoOsbI 3aaHus GyHKIIMU, B3AaUMHO
oOpaTtHbIie PYHKITUHU, 001aCTh OTpee-
JICHHsI U MHOKECTBO 3HA4YCHUN (yHK-
Uy, rpaduk QyHKUIMU; YETHOCTD U HE-
YETHOCTh (PYHKIIMH, HYJIN

(YHKIIMH, TIPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

BoInoHATH npeodpa3oBaHus CTe-
TIEHEH ¢ 1enpIM TokazaTeneM. Hc-
M0JIb30BaTh CTAHJAPTHYIO (popmy3a-
IUCH JIEHCTBUTENIBHOTO YUCIA.
DopMyIHPOBATH

U WLTIOCTPUPOBATH rpaduuecku

13



CrenerHast GyHKITUS C HATYPaATbHBIM
H NeJBIM nmokasareiieM. E€ cBolicTBa n

rpaduk

CBOMCTBA CTENIEHHON (DYHKITHH.
Boipaxats popmynamMu 3aBUCUMOCTH
MEXK1y BEIIMYMHAMM.

Hcnoan3oBath HudpoBbie pecypchbl
JUISL TIOCTPOCHHMS TpauKOB PyHKIIUH

Y U3yYECHUS UX CBOWCTB

ApudmMeTHIecKrii KOpeHb
N—OM CTEIECHH.
WppanuroHanbHble ypaBHEHUS
Y HEPABEHCTBA

18

ApudpmeTnueckuii KOpeHb HaTy-
paJIbHOM cTereHu. JlencTBus

C apu(PMETHUECKUMU KOPHAMU N—OH
CTEIICHH.

Pemenne nppannoHaibHbIX YpPaBHEHUN
Y HEPABEHCTB.

CaoiicTBa 1 rpaduK KOpHS N-0if
CTEIICHU

DopmMyIMPOBaTh, 3aIMCHIBATH

B CUMBOJINYeCcKoil popme

U WJUIIOCTPUPOBATh IPUMEpPaMu
CBOKCTBA KOPHS N-OU CTENEHHN.
BbInoHATH peoOpa3oBaHus
UPPALMOHATIBHBIX BEIPAXKEHUN.
PemiaTs OCHOBHBIE TUIIBI UD-
palMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB.

IIpuMeHATDH 111 pelieHust
PA3JIMYHBIX 32124 UPPALMOHAIBHBIE
YPAaBHEHHMS U HEPABEHCTBA.
CrpouTh, YynTATH rpaduK KOPHS N-0if
CTEIICHH.

Hcnoab3oBath HM(ppoBbIE pecypehl
JUTSl TOCTPOEHUSI TpauKOB (PYHKITUI
Y U3YUYEHHUsI UX CBOWCTB

14



dopMyIibl TPUTOHOMETPUH.

22

CuHYyC, KOCUHYC U TAHT'€HC YHCIOBOTO

OnepupoBaTh NOHATUSIMU: CUHYC,

Tpuronomerpuueckue apryMeHTa. ApKCUHYC, apKKOCUHYC KOCUHYC Y TAHTE€HC MTPOU3BOJIBHOIO

YpaBHEHUS Y ApKTaHI'€HC YMCIIOBOI'O apryMEHTA. yIiIa.
TpuronoMmerpuueckasi OKpyHOCTb, Hcnoab30BaTh 3a11MCh IPOU3BOJIb-
ONPEAECTICHUE TPUTOHOMETPUUECKUX HOTO YIJIa 4yepe3 0OpaTHBIETPUTOHO-
(GYHKIMNA YUCIOBOTO apryMEHTAa. MeTpuuecKkue QyHKIUU.
OCHOBHBIE TPUTOHOMETPUUYECKHUE BoinosHATH npeodpa3zoBanus
dbopmysl. [IpeoOpazoBanue Tpu- TPUTOHOMETPUYECKUX BBIPAKECHUM.
TOHOMETPUYECKUX BBIPAKECHUH. PemiaTe OCHOBHBIE TUIIBI TPUTOHO-
Pemenne TpuroHomMeTpuyeCcKux METPUYECKUX YPABHECHHUM
YpaBHEHUM

[TocmenoBarenbHOCTH 3) [TocnenoBarenbHOCTH, CIOCOOBI 33/1a- | OnepupoBaTh NOHATHAMM: TIOCIIE-

U IIPOTPECCUH

HUS IocaeaoBaTenbHocTel. MoHO-
TOHHBIE MTOCJIEI0BATEILHOCTH. Apud-
METUYECKasl U TEOMETPUYECKas MPo-
rpeccur. beckoHeuHo yObIBaromias
reOMETPUYECKas IIPOTPECCHU.
CyMmMa 0eCKOHEUHO yOBIBaIOLIEH
reOMETPUYECKOU IPOTrPECCUM.
dopMyiia CIOKHBIX IIPOLEHTOB.
Hcnonp30BaHue NpoOrpeccun

JUISl PELIEHUS PEATIbHBIX 33134
IPUKJIAJHOTO XapakTepa

JIOBATEJILHOCTD, apupMeTHIECKas U
reoMeTpuyecKas

porpeccur; 0ECKOHEUYHO YOBIBArOIIAs
reoMEeTpUYECKasi IPOrpeccus, CyMma
0ECKOHEYHO yOBIBAIOIIECH reoMeTprye-
CKOH MPOTPECCHH.

3agaBaTh [IOCJIEJOBATEILHOCTH
Pa3ITUYHBIMH CTIOCOOAMH.
IIpumensaTs GopmyJry CIOKHBIX
NMPOLEHTOB /I pelleHusl 3a71a4

U3 pEAIbHOM MPAKTUKHU

(C UCTIOIB30BAHUEM KAJIbKYJIATOPA).
HUcnoab30BaTh CBOMCTBA M1OCIIEI0-
BaTEJIbHOCTEN U IPOTPECCH

15



I pCIICHUA PCAJIbHBIX 3a1a4
IMPUKIIaIHOT'O XapaKTCpa

[ToBTOpEHME, 00001IEHNE, 3 OcHOBHBIE TIOHATHUS Kypca alreopsbl IIpuMeHsATh OCHOBHBIE IOHATHS Kypca
CHCTEMaTH3aIMsl 3HAHUI M HavaJl MAaTEMaTUIECKOT0 aHaJIn3a anreOpsl U HaYaJl MATEMaTHIECKOTO
10 kiacca, 00001IEHHE aHajM3a i penieHus 3a1a4y
Y CHCTEeMAaTH3aIys 3HAaHUI U3 peaJIbHOM KU3HU U APYTUX
IIKOJBHBIX JUCIUATIINH
OBILEE KOJIMYECTBO 68
YJACOB I10 ITPOIT'PAMME
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11 KJIACC

IOKa3aTeJEM.
[ToxazarenbHast pyHKLHUA.
[loka3aTenbHbIE YpABHEHUS
Y HEPABEHCTBA

noka3zareneM. CBONCTBA CTETECHHU.
[IpeoOpazoBanue BoIpaXeHUH, COaEp-
KAIUX palioHaIbHBIC CTETICHH.
IlokazarenbHbIE ypaBHEHUSA

U HEPaBEHCTBA.

[TokazaTenbHas pyHKIMSA, €€ CBOWCTBA
U rpaduk

Haunmenosanue pazgena  |KosmmuecTBo OCHOBHOE co/iepKaHue OCHOBHBIE BUJIbI JEATEIBHOCTH
(TembI) Kypca 4acoB 00yYaroIIMXCs
CrerneHb ¢ palMOHaIbHBIM 12 Creness ¢ palMOHAIBHBIM ®opMyJIMPOBaTh, 32IIUCHIBATH

B CUMBOJIMYeCKO# opme

Y WIJIIOCTPUPOBATH MPUMeEPaM#
CBOMCTBA CTCIICHHU.

IIpuMeHATH CBOCTBA CTENICHU

JJ1s1 IpeoOpa3oBaHus BEIPaKEHUH.
DopMyJIUPOBATH

1 WIJIIOCTPUPOBATH rpapuuecKun
CBOMCTBA MOKA3aTEeNbHON (PYHKITUU.
PemiaTb OCHOBHBIE THUIIBI
ITOKA3aTEJIbHBIX YPAaBHEHUIN

Y HEPABEHCTB.

Hcnoab3oBath HU(pPPOBHIE pecypchl
JUTsl TOCTpoeHUsI TpadMKOB (PYHKITUI
Y U3YYEHHUS UX CBOWCTB

Jlorapudmuueckast GyHKITUS.
Jlorapudmuueckne ypaBHCHUS
U HEPaBEHCTBA

12

Jlorapudm uncna. /lecaruunsie
U HaTypajbHBIC JTOTaPU(PMBI.
[IpeobpazoBaHue BbIpaKEHUH,
COJIEpIKaIlUX JIOTapU(PMBI.
Jlorapudmuyeckne ypaBHEHUS
Y HEPaBEHCTRBA.

D®opMyIHPOBATD, 32ANIUCHIBATH

B CUMBOJINYeCKO# opme

Y WIJIIOCTPUPOBATH PUMEPaMu
CBOICTBA Jiorapudma.

BoinosHsaTh nmpeodbpazoBaHus
BBIPKEHUI, COIEPKAIIHX JIOTapU(PMBI.
DopmMyIMPOBATH

17



Jlorapudmuyeckast GyHKIHs, €€
CBOMCTBa U rpaduk

U WLTIOCTPUPOBATh rpaduyecku
CBOICTBA JIorapumuueckoit pyHKIHH.
PemiaTh OCHOBHBIE THUIIBI JJOTAPUPMU-
YECKUX YPAaBHEHUH

Y HEPaBEHCTB.

Hcnoab3oBaTh HM(POBLIE pecypehl
JUTsl TOCTpoeHUsI TpadMKOB PYHKITUI

Y U3YYEHHS UX CBOMCTB.
3HAKOMMTBCS C HCTOPHUEH PA3BUTHUS
MaTEeMaTUKU

Tpuronomerpuueckue
(GyHKUMU U UX rpaduKH.
Tpuronomerprueckue
HEPABEHCTBA

Tpuronomerpuueckue pyHKINUU, UX
CBOMCTBA U IrpauKU.

[IpuMepsl TPUTOHOMETPUUYECKUX
HEPaBEHCTB

OnepupoBartsb

NOHSITHEM NIepUoArYecKast QyHKIUS.
Crpourtb, aHAJIU3UPOBATH, CPABHU-
BaTh rpaQMKu TPUTOHOMETPUUYECKUX
GyHKIMIA.

®opMyJIHUPOBATH

1 WITIOCTPUPOBATh rpaguyecKu
CBOMCTBA TPUTOHOMETPUYECKUX
GyHKIMA.

Pemars npocrenime TpUroHOMeT-
puyeckue HepaBeHcTBa. McnoJib30-
BaTh IPaUKHU U1 PEIIEHUS TPU-
TOHOMETPUYECKUX HEPABEHCTB.

18



HUcnoab3oBath HUPpPOBbIE pecypchbl
JUTSL IOCTPOCHUS TpapuKOB PyHKIIUIHA
Y U3Y4YECHHS UX CBOMCTB

[IpousBogHas. [Ipumenenue
MTPOU3BOJHOMN

24

HenpepriBabie Gpynkiiuu. Metos nH-
TEPBAJIOB JJIsl PELICHUSI HEPABEHCTB.
[TpousBogHast GyHKIMH.
['eomerpuueckuii u pusndecKkuit
CMBICJI IPOU3BOJHOM.

[Tpou3BoaHbBIE 3TIEMEHTAPHBIX
bynkuui. [TpousBoaHast CyMMBl,
IPOU3BECHUS, YaCTHOTO (DYHKITUH.
[IprumeHnenne npon3BOAHOMN

K UCCIIeIOBaHUIO (DYHKITUH

Ha MOHOTOHHOCTB Y 3KCTPEMYMBIL.
Haxosxnenrne HaubombIero

¥ HAaMMEHBIIIETO 3HAYCHUS QYyHKIIUU
Ha OTpPE3KE.

[IprimeHeHue ponu3BOIHOU

JUTSL HAXOXKJIEHUS HAWTYYIIIeTO
pelIeHus B MPUKIaAHbIX 33/1auax,
JUISL OIIPEAETIEHUS] CKOPOCTH IIPoIIeCcca,
3a1aHHOTO (HOPMYIIOH MU TpaduKOM

OnepupoBarb NOHATHAMU: HETIPE-
phIBHAs! PYHKITUS; TPOU3BOIHASA(PYHK-
100518

Hcnosb30BaTh TeOMETPUYECKUN

1 (PU3HYECKHUI CMBICI IPOU3BOIHOM
JUTSL peLeHus 3a/1ay.

HaxoauThs Npon3BOJHBIE 3JIEMEHTAp-
HBIX QYHKIUN, BBIYHCIASATHIIPOU3BO/I-
HbIE CYMMBI, IPOU3BEICHHUS], YACTHOTO
GyHKIMIA.

HUcnonb30BaTh NPOU3BOAHYIO

JUTSL CClleIOBaHUs (DYHKIIMU

Ha MOHOTOHHOCTb U DKCTPEMYMBI,
NPUMEHSITH pe3yJibTaThbl HCCJIe-
JAOBaHUS K IOCTPOCHUIO

rpadukoB. [IppuMeHSITH TPOU3BOAHYIO
JUISL HAXO0KJICHUSI HAWJTY4IIIEero perie-
HUS B IPUKJIAJHBIX, B TOM YKCIIE COLM-
aNbHO-?KOHOMUYECKHUX, 3a/1a4ax.
3HAKOMUTBCS ¢ HCTOPHEH pa3BUTHSA
MaTEeMaTUYECKOro aHaIn3a
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HHTCFpaJI " €TI0 IPUMCHCHUA

[TepBooOpa3nas. Tabnuia
epBOOOPaA3HBIX.

NHuterpan, reomMmeTpuyecKkui

U PU3NYECKUI CMBICI HHTETpaa.
Brruucnenue unrerpaina no gopmyse
Herotona—Jleitonuna

OnepupoBaTh NOHATUSIMH:
nepBooOpasHasi, UHTErpall.
HaxoauTs nepBooOpazHbIe 3JIEMEH-
TapHbIX (PYHKINH; BBIYHCIAATBUHTE-
rpain no ¢popmyae Herotona—Jleito-
HULA.

3HAKOMUTBCS C MCTOPHMEN Pa3BUTHS
MaTEeMaTHYECKOro aHaIn3a

CucreMbl ypaBHEHUI

12

CucTteMsbl IMHEMHBIX YpPaBHEHU.
Pewenne npuknaaHeix 3a1a4

C IOMOIIBIO CUCTEMBI TUHEUHBIX
YPAaBHEHHI.

Cucremsl 1 COBOKYITHOCTH LIETIBIX,
palMOHAIIBHBIX, UPPALIMOHAIIBHBIX,
MOKAa3aTeJIbHBIX, JIOrapu(PMUIECKUX
YPaBHEHUN U HEPABEHCTB.
Hcnons3zoBanue rpadukoB QyHKIIMI
JUIsl PELLICHUS] YPABHEHUN U CUCTEM.
[IpumeHenue ypaBHEHUM, CUCTEM

Y HEPABEHCTB K PELICHUIO MaTe-
MAaTHYECKUX 3aJ1a4 U 33/1a4 U3
pa3IMyYHbIX o0nacTel HAyKH

Y PEaJIbHOW JKU3HU

OnepupoBaTh NOHATHSIMH. CHCTEMA
JIMHEWHBIX YPABHEHHUN U €€ PEILICHHUE.
Hcnoab30BaTh CUCTEMY JIMHEUHBIX
YPaBHEHUM JJIs1 PELIEHUS
MIPAKTUYECKUX 3a]1a4.

Haxoauts pemieHust MpoOCTENIINX
CUCTEM M COBOKYITHOCTEN panuo-
HaJIbHBIX YPaBHEHUN

Y HEPABEHCTB.

Ucnoan3oBarh rpaguku GyHKIMMA
JUISL PELICHUS] YPABHEHUM.
MopeaupoBaTh pealibHbIC CUTyalluu
Ha sI3bIKE aJreOphl, COCTABISAThH BhIpa-
KEHUsI, ypABHECHM S, HEPABEHCTBAU CH-
CTEMBI 110 YCIIOBHIO 33/1a4d, MCCJIe10-
BaTh IOCTPOEHHbIE MOJIEJIUC HC-
MOJIb30BAaHUEM ammapara anreopsl
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HaTypaJII)Hble " 1O CJIbIC YHCiIa

HarypansHbie u nensie ynucna
B 33J1a4aX U3 PEAIbHOMN KU3HHU.
[Ipu3HaKK 1ETMMOCTH LEIBIX YUCET

OnepupoBaTh NOHATHAMM: HATY-
panpHOE YuCio, nenoe yucno. Ue-
M0J1b30BaTh [IPU3HAKHU JI€TUMOCTHULIE-
JIBIX YUCEJI, PA3JIOKEHHUE YHCIIA

Ha MPOCTHIE MHOKUTENHN JJIsl PELLICHUS
3a1a4y

[ToBTOpEHUE, 0000IICHNE,
CHCTEeMaTH3aIUsl 3HAaHUI

18

OCHOBHBIC ITOHATHS Kypca aireopbl
¥ Ha4aJ MaTEMaTHYECKOr0 aHaJIN3a,
0000IIIEHNE U CUCTEMATH3AIINS 3HAHUI

Pemate nmpuK/IaaHbIe 321241

U3 pa3IMYHbIX 00J1acTel HAyKUU
pEAIBHOM KHU3HU C MIOMOIIBIO
OCHOBHBIX IOHSATUI Kypca anreopbiu
HayaJl MaTEMaTUYECKOTIO aHAJIN3a.
Bbi0upaTh ONTUMAJIBHBIE CIOCOOBI
BBIUHCIICHU M.

Hcnonb3oBaTh 1J1s pelieHus 3a1a4
yYpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA PyHKIUI

U TparKoB

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPO-
IHECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPUAJIbI IJI1 YYEHUKA

e Anrebpa u Havyasia MaremMarudeckoro ananusa [Tekct]: yue6. mis 10 k1. o0meodpaso-
BaT. yupexaeHuit: 6a3oBeiii 1 npoduibhbil ypoBau / C.M. Hukonsckuii, M.K. [Toramnos. - M.:
[Ipocsemienue,

e AnreOpa 1 Havyaya MareMaTudeckoro aHanmsa [ Tekct]: yue6. mis 11 k1. obmeobpaso-
BaT. yupexaeHuit: 6a3oBeiii 1 npoduibhbil ypoBau / C.M. Hukonsckuii, M.K. [Toramnos. - M.:
[Ipocsemienue,

METOAWYECKHUE MATEPHAJIbI A1 YYUTEJA

1. Anrebpa u Hayasia MareMatudeckoro ananuza [Tekct]: yueb. s 10 k1. o6mieo0-
pa3oBart. yupexaeHuit: 6a3oBbiii U mpodmibHbii ypoBHu / C.M. Hukonbckuii, M.K. Tloramnos. -
M.: IIpocBemnienue,

2. Anrebpa n Hayasia MatemMarndeckoro ananmsa [ Tekct]: yueo. s 11 k1. oOrre-
o0Opa3oBart. yuapexaeHui: 6a30Bbiii 1 mpodmibHbI ypoBHU / C.M. Hukonsckuii, M.K. IToTanos.
- M.: IIpocBemienue,

3. Anrebpa 1 Havaja MareMaTudeckoro aHanmu3a [ Tekcrt]: AumakT. MaTepuatbl s
10 ki1.: 6a30BbIH ¥ ipodunbHbI ypoBHU / M.K. [ToTanos, A.B. IlleBkun. - M.: I[Ipocsemnienue.
4, Anrebpa u Havana maremarudeckoro ananu3[ Tekcrt]: qumakT. MmaTtepuanst ais 11

KJ1.: 6a30BbIi ¥ npoduibHbIil ypoBHU / ML.K. [Totanos, A.B. llleBkun. - M.: [IpocBenienue,

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
PacnevaTaii W pemu: Marematuka EI'D 2024 (6a30BbId __ypoBeHb) (time4math.ru)
El3-2024, MaTeMaTrka 6a30BOr0 YPOBHS: 33/IaHHs, OTBETHI, peliileHUd (sdamgia.ru
http://www.mon.gov.ru MUHHCTEPCTBO 00pa30BaHUs U HAYKH

http://www.fipi.ru TTopran ®UIN — OenepanbHblii HHCTUTYT MEIATOTUIECKUX H3MEPEHUI
http://www.ege.edu.ru Tlopran EI'D (urdopmarmonnoit mogaepxku EI'D)
http://www.probaege.edu.ru TTopran Eaunsrii sx3ameH

http://edu.ru/index.php ®enepanbublit mopran «Poccuiickoe 00pa3oBaHue»
http://www.infomarker.ru/top8.html RUSTEST.RU - denepanbHblii IeHTp TECTUPOBaHUSI.
http://www.pedsovet.org Bcepoccuiickuit Untepuer-Ilencoser
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