MYHUIUIIAJTBHOE BIOJ)KETHOE OBILIEOBPA3OBATEJIbHOE YUYPEXJIEHUE
ropoga UPKYTCKA CPEJJHSIS OBIIEOBPA3SOBATEJIbHAS IIKOJIA Ne 31
664078, r.MpkyTck, M/p-H 3enénbIii; Ten./paxc: 37-16-24

CoracoBaHo YT1BepxkaeHo:
Ha METOIMYECKOM COBETE Hupexrop MBOY 1. Upkyrcka COL Ne 31
MBOY 1. Upkyrcka COIL Ne 31 Kopouxmaa A.M.
IIporokox Nel ot 24.08.2021r. IIpukaz Ne 01-205 ot 27.08.2021r.

Pa0ouyast nporpamma

o npeaMeTy «Adqaredpa» B 10-11 kiaccax

(6a30BBIN YPOBEHbD)

Bcero: 136 yacos

Pabouass mporpamma cocTaBi€Ha B COOTBETCTBUM ¢ TpeboBaHusMu @DenepasibHOro
rOCyAapCTBEHHOIO0 00pa30BaTeIbHOIO CTaHAapTa CPEeIHEro oluiero o0pa3oBaHUs K CTPYKTYpe
pabo4yux mporpamm, HpoOrpaMM  CpeIHEero oOmero oOpa3oBaHMS HAa OCHOBE IPOTPAMMBI
00111e00pa3oBaTeIbHBIX yUpexaeHUuN «AnreOpa u Havana ananuza 10-11 kmacce» u «l'eomerpust
10-11 kmacce» aBropa T.A. bBypmuctposoii, Mocksa «IIpocsemenue», 2020 roa.

[Iporpamma paccmoTpeHa Ha 3aceqanud MO yuuTeneld MaTeMaTHKUd U MH()OpMaTuKu
[Iporoxoi Ne oT

TIMO Tapacosa JIrogmmia BragumMuposHa
(®UO) (moamucek)

Cpok - peannzanuu — 2 roaa



IMNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma y4deOHOro Kypca «Anredpa M Havaja MaTEeMaTHYECKOTO aHAJIM3ay
6azoBoro ypoBHs aisi oOyuaromuxes 10 —11 kmaccoB paspaborana Ha ocHoBe denepalbHOTO
roCyJapCTBEHHOTO 00pa3oBaTEeIbHOIO CTaHJApTa CPEIHEro OoOIIero oOpa3oBaHUs, C y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBIBIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U
TpaAMIIUi POCCHICKOTO oOpa3oBaHus. Peanmusamus mporpamMMmbl 00€CIIEUHMBAET OBJIAJICHUC
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIMMH OCHOBY IJid CaAMOPAa3BUTHUA U HCIIPCPLIBHOI'O
00pa3oBaHUs, IEIOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO M IIO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTH 00YJarOIIUXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauyana MaTeMaTHYECKOro aHAJIM3a» SBISETCS OJHUM M3 Haubosee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJbI, TOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIICeYHBAET
UHCTPYMEHTAJIbHYIO 0a3y s M3Y4YEeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JApYyrou
CTOpPOHBI, (QOPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE Y4YallluXCsli Ha YpPOBHE,
HE00XO0IMMOM JJIsi OCBOCHHUSI KypCOB MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH.
B pamkax gaHHOTO Kypca yJaniecs OBJIaJeBal0OT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOW HAyKH,
KOTOpast (OpMyJIMPYET CBOU JOCTHKEHHSI B MaTeMaTHUECKOH (hopme.

Kypc anreOpbl 1 Hagan MaTeMaTHYECKOTO aHAIN3a 3aKJIaJbIBaeT OCHOBY JUIS YCHEIIHOTO
OBJIQICHUSl 3aKOHAMHM (U3UKH, XHUMHUHM, OUOJOTUM, TOHMMAHUS OCHOBHBIX TEHJECHIMN
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTHUSX, YBEPEHHO HCIIOJIb30BaTh X B MTOBCEJTHEBHOM XKM3HU. B Toxe
BpeMsl OBJIaJICHUE aOCTPAKTHBIMH W JIOTUYECKHA CTPOTMMH MAaTEMaTHYECKUMH KOHCTPYKIIUSIMU
pa3BUBaeT yMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEP)KICHMS,
UCIIOJIb30BaTh 0000IEeHNe M KOHKpETH3alhio, a0CTparupoBaHUWE W aHAJIOTHI0, (OpMUDPYET
KpPEaTUBHOE M KPUTHUYECKOE MbIIIIeHHE. B xoae n3ydenus anreOpsl M Hayaja MaTeMaTHYECKOTO
aHalM3a B CTapIIeH IIKOJIE yJalluecs MOJYYaroT HOBBIH OMBIT PEHICHUS MPHUKIATHBIX 3ajad,
CaMOCTOSITENIBHOTO ~ TIOCTPOEHUS ~ MaTeMaTHYeCKMX  MOJENeH peabHbIX CUTyalui u
UHTEPIPETAlMK  TIOJYYEHHBIX PEIICHH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B NpPUPOJE, HAyKE M B HCKYCCTBE, C BBIIAIOLUIMMUCA MaTeMaTHYECKHUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obnanaer 3Ha4MTENbHBIM BOCIUTATEIbHBIM IMOTEHIMAIOM, KOTOPBIH peamn3yercs
KaK yepe3 yuyeOHbI MaTepuai, CocOOCTBYIOUUN (OPMUPOBAHUIO HAYYHOIO MHUPOBO33pPEHUS,
Tak M 4Yepe3 cHenuduky ydyeOHOM JesATeTbHOCTH, TpeOyIoed CcaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, TPOJODKUATEIILHOW KOHIEHTpAlMd BHUMAaHHWS H  OTBETCTBEHHOCTH 32
MOJy4YEeHHBINH pe3yibTar.

B ocHoBe meronuku oOydeHus anreOpe M HavajlaM MaTeMAaTHYECKOTO aHaJIN3a JIEKHUT
JeSITeIbHOCTHBIN MPUHLUI 00y4eHusI.

CrpykTypa Kypca «Anredpa u Hadanaa MaTeMaTUYeCKOro aHaJIN3a» BKJIKOYAET CIEAYIOIINe
coJiepKaTelNbHO-METOMUeCKue JUHUU: «Yucna W BblUUCIEHUS», «DyHKIUM U TpaduKuy,
«YpaBHEHUs U HepaBeHCTBa», «Hauama MaTemMarndeckoro aHanusza», «MHOXKECTBA U JIOTHKay.
Bce ocHOBHBIE cojiepKaTelbHO-METOIMYECKUE JIMHUM H3Yy4aroTcs Ha MPOTSDKEHUH JBYX JIEeT
oOydeHus: B cTapllel IIKOJie, €CTECTBEHHO JOMOJHSAS APYr Jpyra U MOCTEIEHHO HAaChIIIAsICh
HOBBIMM TeMaMU M pa3aenaMu. JIaHHBIH Kypc SBJISIETCS HMHTErPAaTHBHBIM, IOCKOJIBKY
o0beuHsET B cebe CcoAepKaHME HECKONbKMX MaTeMaTH4eCKUX JUCLUILIMH: anreopa,
TPUTOHOMETPHUS, MATEMaTHUECKUI aHaIN3, TeOpUs MHOXkecTB U Jp. [Io Mepe Toro kak ydaruecs
OBJI/IEBAlOT BCE Oojiee IIMPOKUM MaTeMaTHUYECKUM allapaTtoM, y HHUX IOCIEeI0BaTeIbHO
dopMHpyeTcs ¥ COBEPILIEHCTBYETCS YMEHHME CTPOUTh MaTeMaTHUYECKyl0 MOJETb pealbHOM



CUTYyalluM, NMPUMEHATh 3HAHU, MOJyYeHHBbIE B Kypce «AnreOpa M Hayala MaTeMaTHYECKOTO
aHalu3a», s PEIIeHUs] CaMOCTOSTEIbHO C(OPMYJIMPOBAHHOM MaTeMaTHMUYECKOW 3ajaud, a
3aTeM MHTEPIPETUPOBATH IMOJTYYEHHbIN pe3ysbTar.

CopepxarenpHo-MeTOnMYECKass  auHUA — «UuMcima W BBIYUMCICHMS» — 3aBeplIaeT
¢dopMHpOBaHHE HABBIKOB HCIIOJIB30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpPOE ObUIO HAa4YaTto B
OCHOBHOH 1IKOJe. B crapmieii mkose ocoboe BHUMaHuE ynensercss (JOpMUPOBAHHUIO IPOUYHBIX
BBIYMCIUTENBHBIX HABBIKOB, BKJIIOYAIONIMX B ce0S MCIOJIB30BAHUE DPA3TUYHBIX (hopM 3ammcu
JEUCTBUTEIBHOTO YHCJIA, YMEHHE PpAalMOHAIBHO BBIIOJIHATH JEHCTBUS C HHUMHM, J€JIaTh
NOPUKHUIKY, OIIGHWBATh pe3ynbTar. OOydaromecs TMOJNy4arOT HAaBBIKM MPUOIMIKEHHBIX
BBIUMCIICHUM, BBINOJIHEHUsI JEMCTBUH C 4YMCIaMM, 3alMCaHHBIMU B CTaHAApPTHOH Qopme,
MCIIOJIb30BAaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BhIPAKEHUH.

Jluaus «YpaBHEHMsI U HEPABEHCTBA» pEAM3yeTCs Ha IPOTSHKEHUM BCEro oOyueHHs B
CTapuiel IIKoJIe, IIOCKOJIbKY B KaXJIOM pas3jeiie IpOorpaMMbl IPEAYCMOTPEHO pELICHHUE
COOTBETCTBYIOLIMX 3a7a4u. O0yyaroluecs OBIaeBal0T pa3IMYHbIMU METOJIaMH PEILICHHS LIENbIX,
palMoHaNBHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX, JOTApU(PMUUECKUX U TPUTOHOMETPUIECKUX
YPaBHEHHUI, HEPABEHCTB U UX cucTteM. IlomyueHHble yMeHUsT UCTIOIB3YOTCS NIPU MCCIIEN0BAHUU
(GYHKIMI C TOMOIIbIO MPOU3BOJHON, PEIICHWH MPUKIAIHBIX 3a/1ad M 3ajad Ha HaxOXKICHHE
HauOOJBIINX U HAUMEHbIINX 3HaUeHUH (yHKUuU. JlaHHas coleprkaTeiabHas JIMHUS BKJIIOYAET B
ce0s1 Takke (GopMHpPOBaHHME YMEHHUH BBINONHATH pacuéTsl 1Mo (opmynam, npeoOpa3oBaHUsS
LENbIX, PalMOHAIbHBIX, HPPALUOHAIBHBIX WU TPUTOHOMETPUUYECKHUX BBIPAKCHHH, a TaKkKe
BBIPOKEHUH, COJAEpKAIIMX CTENeHH M Jorapudmel. bmarogaps m3ydeHUro anreOpamyecKoro
MaTepHaja IpoUCXOIUT JalibHelIee pa3BUTHE aITOPUTMHUECKOTO U aOCTPAKTHOTO MBILIUICHUS
ydamuxcs, (OPMHUPYIOTCS HABBIKH JEAYKTHUBHBIX DPACCYXIEHUH, pabOThl ¢ CHMBOJBHBIMHU
dbopmaMu, NpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE PAaBEHCTB U HEPaBEHCTB.
Anrebpa npeanaraeT >QGeKTUBHBIE HHCTPYMEHTHI ISl PEIICHHUS MPAKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3aJja4, HarJIsaAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopepxarenpbHo-MeToAnYecKass JUHUSA «DyHKIMM M TpadUKU» TECHO NEPEIIETAeTCs C
JPYTMMH JIMHUSMH Kypca, IOCKOJIbKY B KAakOM-TO CMBICIIE 3aJaéT I10CJIEJ0BAaTEIbHOCTD
u3ydeHuss wmarepuana. V3yueHue CTENEHHOH, TOKa3aTeNIbHOW, JIOTapudMHUUYECKO U
TPUTOHOMETPUUYECKMX (DYHKIMM, MX CBOMCTB M TpaHKOB, HCMOIb30BaHHWE (YHKIMH s
pelieHns 3ajad U3 APYrux Y4eOHbIX IMPEIMETOB M pealbHOW KU3HU TECHO CBS3aHO Kak C
MaTeMaTHYECKUM aHAJINU30M, TaK M C pellleHHeM ypaBHEHUH M HepaBeHCTB. IIpu 3Tom Gosnbioe
BHUMaHue yjensiercs (OpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJaMu 3aBHCHUMOCTH MEXIY
pa3IMYHBIMM  BETMYMHAMM, HCCIIEAOBaTh IOJy4YeHHbIe (DYHKIUH, CTPOUTh WX TpaduKH.
Marepuan »TOH cojepXaTelbHOM JIMHUM HalleJIeH Ha pa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJISIOIIMX ~ BBIpAXKaTh 3aBUCHUMOCTH MEXJy BeJIMYMHAMHM B  pasziauyHod  dopme:
aHAJMTUYECKOM, Trpaduyeckoil U cioBecHOW. Ero wu3ydeHue CrocoOCTBYeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBILIUIEHHUsS, CIIOCOOHOCTH K  OOOOIIEHMI0 W KOHKPETH3alHH,
WCITOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHas 1uHUA «Hadana mMareMaTH4ecKOro aHaian3a» IMO3BOJISIET CYIIECTBEHHO
pacIIUpUTh KPYr KaKk MaTeMAaTUYECKUX, TaK U MPUKIIAIHBIX 3a7a4, JOCTYIHBIX O0y4YaroumMcsl, y
KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh UCCIIEIOBATh M CTPOUTH IpaduKu (PYHKIMNA, OTIPENEITh UX
HauOOJIbIIME U HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATD IIomaan Guryp u o0bEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpPEHHs InpoueccoB. JlaHHas coaepxkaTeinbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IOCTPOCHUSI MaTeMaTHMUeCKUX MOJENeH pealbHbIX CHUTYyalllil, HaXO0KJIeHUus
HAaWIy4llero peHleHHsl B NPUKIAAHBIX, B TOM YHCJIE COLMAIBbHO-KOHOMHMYECKHX, 3ajadax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOT0 aHaJN3a CHOCOOCTBYET PAa3BUTHUIO aOCTPaKTHOTO,
(opMaTbHO-IOTHYECKOT0 U KPEaTUBHOTO MBINUICHUS, (POPMHUPOBAHUIO YMEHUH pPACIO3HABATH
MPOSIBJICHUS! 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U HcKyccTBe. OOyuaromuecss y3HaIT O
BBIIAIOIMXCSl pe3yJbTaTaX, IOJYYEHHBIX B XOJE pa3BUTHs MAaTEMATUKM KaK HAyKd, M HUX
aBTOpax.



CopnepxarenpHO-MeTOANYECKAs TMHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IOCBSIEHA
2JIEMEHTAaM TEOPUH MHOXKECTB. Te0peTHKO-MHOXKECTBEHHbBIE IIPE/CTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJIBHOW MaTEeMAaTHKHU W TpeIaraloT Haubosiee YHUBEPCATbHBIN S3BIK, 00bETUHSIIONIIIA
BCE pa3jieibl MaTeMaTUKU M €€ MPUIOKEHWH, OHM CBS3bIBAIOT DPa3Hble MaTeMaTHYECKue
JUCLMIUIMHBL B eauHoe 1enoe. 1loaToMy BaXHO 1aTh BO3MOXKHOCTb IIKOJBHUKY IOHHUMATh
TEOPETUKO-MHO)KECTBEHHBIN 53K COBPEMEHHOW MaTeMAaTUKU M HCHOJIb30BATh €ro JJis
BBIPAKEHUS CBOMX MBICIIEH.

B kypce «Anredpa u Hayajga MaTeMaTHYECKOrO aHAIM3a» HMPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTO0 MOJICIIMPOBAHUS, KOTOPBIE NMPH3BAaHBI CPOPMUPOBATH HABBIKM IOCTPOCHUS
MoJiesiell peallbHbIX CUTYallui, UCCIIEIOBAaHU 3TUX MOJIENIEH C ITOMOIIBIO anmnapaTa ainreopsl U
MaTEMaTUYECKOI0 aHaji3a M MHTEpHpeTaluu IOJy4YEHHBIX pe3ynbTaToB. Takue 3amaHus
BIUIETEHBbl B KaXbIM M3 pPa3liesloB IPOTrpaMMbl, MOCKOJbKY BECh MaTepuall Kypca IIMPOKO
UCIIOJIB3YETCS AJIsl pEelIeHMs] TPUKIIaJHbIX 3aa4. [Ipu perniennn peanbHbIX IPAKTHUECKUX 33]1a4
ydyaliudecss — pa3BUBalOT  HAONIOJATENIBHOCTh,  YMEHHE  HAaXOIUTb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCIONB30BATh AHAJIOTHIO, 0000MIATh M KOHKPETH3MPOBATH IMPOOIEMY.
JlesaTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PELICHUs NPHUKIATHBIX 3a7ad OpraHu3yercs B
IIpOLIECCe U3YUEHHS BCEX TEM Kypca «Airedpa u Hauajga MaTeMaTUYECKOTO aHAIU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miiane Ha U3y4eHHe Kypca ajureOpbl 1 Hauajdl MaTeMaTHUYeCKOro aHajau3a Ha 0a30BOM
ypoBHE oTBOAMTCS 2 yaca B Heaenmo B 10 kiacce u 3 yaca B Hepenmo B 11 kiacce, Bcero 3a aBa
roga ooyuenus — 170 gacos.

COJIEPKAHMUE YYEBHOI'O KYPCA

10 KUIIACC

Yuciia ¥ BbIYMCICHHSA

Panmonanehele uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoanueckue ApoOu. ApupmeTuyeckue Omnepaluud C  PalMOHAJIbHBIMH  YHCIIaMH,
npeoOpa3oBaHUsl YMCIOBBIX BblpakeHui. IIpumeHeHue apoOeil M NMPOLEHTOB JUIs peIIeHUs
IIPUKJIAHBIX 33]1a4 U3 Pa3JIUYHbIX OTPACIICH 3HAHUN U PEAIbHON JKU3HHU.

JleiicTBuTenpHble uncia. PanuoHanbHble W MppalMOHalbHbIE 4Mcaa. ApupMeTHuyecKue
orepanuy ¢ JeUCTBUTENbHBIMU YKcaaMu. [IpuOnmkEéHHble BHIYMCIEHUS, IPaBUIa OKPYIJIEHUS,
IIPUKUIKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenens ¢ 1enbiM nokazatesnieMm. CtangapTHas ¢opMa 3amucu JIEHCTBUTEIBHOTO YHUCIIA.
Hcnonb3oBanue mnoxaxozasmeil (GopMbl 3amucu  JIEHCTBUTENBHBIX YHCEN JJs  pelleHus
MPAKTUYECKUX 3aJa4 U MPEeICTaBICHUS JAHHbIX.

Apudmernueckuif KOpeHb HaTypajdbHOW cTemeHu. JleHCTBUS C  apupMETHUYECKUMHU
KOPHSIMHM HaTypalbHOW CTEEHH.

CuHyC, KOCUHYC M TAHI'€HC YHMCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHUs1 M HEpaBEHCTBA
ToxecTBa U TOXK/IECTBEHHbIE TPE0Opa30BaHHUS.
[IpeoOpazoBaHre TPUTOHOMETPUUECKUX BbIpaxkeHHl. OCHOBHbIE TPUTOHOMETPUYECKHE

bopMybI.



VYpaBHeHHE, KOpEeHb ypaBHeHUsA. HepaBeHCTBO, pemieHue HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue nensix U ApoOHO-PAIMOHATBHBIX YPABHEHUH U HEPABEHCTB.

Penienne nppannoHalbHBIX ypaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM.

[IpuMeHeHrne ypaBHEHHMI M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3ajad U 3a1ad H3
pa3nuyHbIX 00JacTeil HAYKH U PeabHOM KU3HHU.

DOyHKIUM U rpapuKu

Oyukuwus, crocodsl 3ananus Gynkun. I'padux Gyaxnun. Bzanmuo oOparHsie GyHKINN.

OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHud QyHkuuu. Hymu ¢pynkunu. IIpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CreneHHas (QyHKIMS C HaTypaJbHBIM M LENbIM IoOKa3areneM. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS N-0if CTETIECHU.

TpuroHomerpuyeckas OKpPY)KHOCTb, OIpEJCIIEHUE TPUTOHOMETPUUYECKUX  (DYHKIMH
YHUCJIOBOT'O ApIyMEHTA.

Hauvana MmaTeMaTH4eCKOro aHaIN3a

[TocnenoBarenbHOCTH,  CIIOCOOBI  3aJaHUsl  IIOCIENOBATEIbHOCTEH.  MOHOTOHHBIE
I0CJIEI0BATENbHOCTH.

Apudmernueckass ©  TeoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YObIBarOIIEH reoMeTpUYECKON MPOrpecCcHH.
®opmya CIOKHBIX MPOLEHTOB. Vcrnonbp3oBaHUe MPOTPeccCUM sl PEIEHUs pealibHbIX 3a/1ay
IPUKJIAJHOTO XapaKTepa.

MuoxecTBa H JIOTHKA

MHosxecTBO, onepanuy Haja MHoxecTBamu. Jluarpammbl Oinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O aInmapara JUisl OIMUCaHUSA peajbHbIX IPOLECCOB U SBICHUU, IIPU
pELIeHNH 3a]1a4 U3 IPYTUX y4eOHbIX MPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yucia ¥ BLIYHCIECHUS

Harypanbnble u niensie uncna. [Ipu3Haku AeIUMOCTH HENbIX YHCEIT.
Cremnens ¢ pallMoOHAIBHBIM MoKa3atesaeM. CBONWCTBA CTETICHH.
Jlorapudwm yucna. JlecaiTHYHBIE U HATYpATbHBIE JIOTAPUPMBI.

YpaBHeHHsI M HEPABEHCTBA

[IpeoOpa3oBanue BBIpaXKEHUN, COAECPIKAIINX JIOTAPU(MBI.

IIpeoOpa3oBaHue BBIpAXKEHUH, COAECPIKAIINX CTEEHH C PALlMOHAIBHBIM [TOKA3aTEIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zaTenbHble YypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

Cucrembl JMHEHHBIX ypaBHEHUH. PelieHue NpuKIagHBIX 3a7ad C MOMOILIBIO CHCTEMBbI
JIMHEUHBIX YPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.



[IpuMeHeHHe ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHUX 3a7a4 U
3a/1a4y U3 pa3InIHBIX 00JIaCTel HAYKU U peaIbHOM KU3HU.

DYyHKUMH U TPAaPUKHU

Oynkuus.  Ilepuonmueckne  yHkuuu. IIpomMexyTkn MOHOTOHHOCTH — (DYHKIUH.
MaxkcumMymMbl 1 MUHUMYMbI (QyHKIuM. HambGonbliee W HauMeHblnee 3HAUYeHUE (DYHKIUM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rPaUKH.

IToka3zarenbHas u orapudmudeckas GyHKIMH, UX CBOUCTBA U I'papUKH.

Hcnonp3oBanue rpadukoB GyHKIUN A7 pelIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMH A8 HUCCIEAOBAaHUS IMPOLECCOB U 3aBUCHUMOCTEH,
KOTOpPBIE BO3HUKAIOT MPU PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB U pealbHOW KU3HH.

Havaja maTeMaTH4eCKOro aHaJmu3a

HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /ISl pEIICHUS] HEPABEHCTB.

ITpousBonnas Gpynkuuu. ['eomerpuueckuii 1 Gpu3nIecKuit CMbICI IPOU3BOIHOM.

[TpousBoaHbIe AeMeHTapHBIX QYHKIUH. DOpMyIBl HAXOXKICHHUS POU3BOJAHON CYyMMBI,
IPOM3BEACHUS U YACTHOTO (DYHKIIMH.

[Ipumenenne nPOU3BOAHONW K HCCIEAOBaHWIO (YHKIMH HAa MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxieHre HanOoIbIIero 1 HAaMMEHbLIEro 3Ha4eHus (yHKIUN Ha OTPE3Ke.

[IpuMeHeHre TPOU3BOAHOM JUISI HAaXOKJIECHUsS HAWIy4dUIer0 pElIeHUs B IPHUKIAJHBIX
3aayax, JAJIs OIpeesieH!sl CKOPOCTH Ipoliecca, 3aJaHHOro (popMyJIoi UK rpaukoMm.

IlepBooOpaznas. Tabmuia nepBooOpa3HEIX.

WuTterpan, ero reomeTpudeckuil M (u3nyeckuid cmbici. BbluncieHue uHTErpana o
dopmyne Herorona—JleliOuua.
IIVIAHUPYEMBIE PE3YJIbTATbBI

OcBoenne yueOHOro mpeamera «MaremMaTuka» TOKHO OOECHeurBaTh JOCTIKEHHE Ha
YpOBHE cCpenHero oO0mero oOpa3oBaHUs CIEAYIOMIUX JUYHOCTHBIX, METANpPEeIMETHBIX U
MpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pPE3ybTaThl OCBOEHHUS IpPOrpaMMbl y4yeOHoOro mnpenMera «MaremaTuKa»
XapaKTEPU3YIOTCS:

I'paxmanckoe BOCIIMTAHHE:

Cc(OPMUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIUU OOydYarIierocs Kak akKTUBHOTO H
OTBETCTBEHHOTO WJ€HA POCCHUHCKOTO OOIEeCTBa, MPEACTABICHUEM O MaTEMaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBJICHHH, MPOLEIyp TPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHUEM B3aWMOJICHCTBOBATH C COIMAIBHBIMH HHCTHUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMU U HA3HAYCHHUEM.

ITaTproTHYeckoe BOCOUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUUCKON TPakIaHCKON MJACHTUYHOCTH, YBAKEHUS K MPOLLIOMY
nu HaCTOSIH_[eMy pOCCI/II\/'ICKOI\/II MaTreéMaTuKu, HIEHHOCTHBIM OTHOIICHHUEM K JOCTHXCHHAM
POCCUHCKHMX MAaTeMaTUKOB M POCCHUMCKOW MaTEMAaTHUYECKOM IIKOJbI, K MCIOJIb30BAaHUIO ITHUX
JOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTUSX, cpepax SIKOHOMUKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:




OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH PpPOCCHIICKOTO Hapoja; cHOpMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, ’TUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUN HAyKU W JIEATEIbHOCTHIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOMYHBOTO OYAYIIETO.

DCTETUYCCKOS BOCIUTAHUEC:

3CTETUYECKUM  OTHOIIEHWEM K  MHPY, BKJIIOYas  ICTETUKY  MaTEMAaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUM, pacCyX IAEHUN; BOCHPUHUMYHMBOCTBIO K
MaTeMaTUYECKUM aCleKTaM Pa3InYHbIX BUJIOB HCKYCCTBA.

Du3znueckoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHSI TPUMEHATh MaTeMaTUYeCKHe 3HaHUs B HHTEpecax
310pOBOTO M Oe3omacHoro oOpasza KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHWE, cOATAaHCUPOBAHHBIM PEXUM 3aHITHH M OTAbIXA, pEryisapHas (undeckas
AKTUBHOCTH); (PM3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03A0POBHTEIHHON
JIeSITEILHOCTBIO.

TpynoBoe BOCIIMTAHHE:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHMEM IICHHOCTH TPYAOTIOOUS; MHTEPECOM K Pa3IMYHbIM
chepam pohecCHOHATTLHOW ACSITEILHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON W €€ MPHIOKCHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIiei mpodeccuu U peanr3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
€caM000pa30BaHUI0 HA MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pelIeHUU MPaKTUYECKUX 3a]1a4 MaTeMaTHYECKON HAIIPaBICHHOCTH.

DKOJOIr'MYE€CKOES BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO IKOJOTUYECKON KYJIbTYpbl, NMOHUMAHUEM BIIMSHHUS COIMAIBHO-
SKOHOMHUYECKMX MPOILIECCOB HA COCTOSHUE MPUPOJHOW M COLMAIBHON Cpeibl, OCO3HAHUEM
MIO0ATLHOTO — XapakTepa  AKOJIOTHYECKHX  MpoOJieM; OpUEHTAalMed Ha  IPUMEHEHUE
MaTeMaTHUYECKUX 3HAHUU JIJIS pPelleHus 3a/ay B 00JIACTH OKPYXKAIOIIe Cpelbl, MIaHUPOBaHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCTEACTBUHN ISl OKPY>KAIOIIEH CPeJIbl.

LIeHHOCTH HaYYHOI'O ITO3HAHMSI:

c(hOPMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOI MPAKTUKU, TOHUMaHUEM MAaTeMaTHYECKOW HAyKH Kak cqepbl
YEJIOBEUECKOM NIeATENIbHOCTH, ITANOB €€ Pa3BUTUS M 3HAYUMOCTH IS PA3BUTHS 1IMBHIIN3AINY;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTUKH UM MaTE€MaTHYECKOM KyJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBHIO OCYHIECTBJISTh TMPOEKTHYIO U HCCIIENOBATEIbCKYIO JIeATeITbHOCTh
WHJUBUJIyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIE Pe3yIbTaThl OCBOCHHSI TIPOTPaMMBI Y4eOHOTO TIpeaMeTa «MareMaTHKay
XapaKTepPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU HO3HABAMENbHBIMU OCLICMBUIMU,
VHUBEPCANIbHBIMU —~ KOMMYHUKAMUBHBIMU — OCLICMBUAMU,  YHUBEPCANbHLIMU — pe2yISIMUSHbIMU
OelicmeusmMu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom opmuposatue 6a306blx
KOZHUMUBHBIX NPOYECCO8 00YUarwWuxcsa (0ceoeHue mMemooo8 NO3HAHUSA OKPYHCaAowe20 Mupd,
npuUMeHeHue 102U4eCKUX, UCCIe008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

bazoBble JIOrMYECKHE AEUCTBHUS:

e BBUIBJISATh M XapaKTepU30BaTh CYIIECTBEHHBbIE NPHU3HAKH MaTeMaTHYECKUX OOBEKTOB,
MOHATUM, OTHOUIEHWH MEXIy TMOHATUSAMU; (OpMYIHpPOBaTH ONpEAENECHUs IOHATHIA;
yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCHU(PUKAINK, OCHOBAHUS AJIsi 00001IeHNs 1
CpaBHEHUs, KPUTEPUHU ITPOBOMMOIO aHAJIN3A;



e BOCIPUHHUMATH, (OPMYIHPOBATH U TMPEOOPA30OBBIBATH CYXKACHUS: YTBEPAMUTEIbHbIE W
OTpHILIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0ILUE; YCIOBHBIE;

° BBIABJIATE MATCMATUYCCKUC 3aKOHOMCPHOCTHU, B3aUMOCBA3U U IIPOTHUBOPCUHA B q)aKTaX,
JAHHBIX, HAOJIOACHUAX M YTBEPXKACHUAX; INpeajaraTb KPUTEPUM ISl BBIABICHMS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JleNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACIAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIFO4YEeHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e IPOBOJUTH CAMOCTOSTEIILHO JOKA3aTeIbCTBA MATEMATUUYCCKUX YTBEPKIACHUH (TIPSMBIC U
OT MPOTHUBHOTO), BHICTPANBATh aPTyMEHTAIINIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHL;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

e BBIOMpaTh crnoco0 pemeHuss y4eOHOW 3amaun (CpaBHHBATh HECKOJIBKO BapHaHTOB
peleHus, BeIOMpaTh HauOOoJee MOIXOISIMIUNA ¢ YIETOM CaMOCTOSITEIIBHO BBIICICHHBIX
KPUTEPHUEB).

ba3oBble uccnenoBaTenbCKue 1eHCTBHS:

e HCIOJNB30BAaTh  BONPOCHI ~ KaK  HCCIICIOBATCILCKHA  WHCTPYMECHT  IO3HAHWUS;
(GopMyIIHpOBaTh BOMPOCHI, (UKCUPYIOIIUE TPOTUBOpPEYHE, MPOOIeMy, YyCTaHABJIUBAThH
HCKOMOE U JJaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO TIO3UIUIO, MHCHHCE;

e IPOBOJUTH CAMOCTOSITCIIBHO CIUIAHMPOBAHHBIA JKCIIEPUMEHT, HCCICAOBAHUE [0
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro oObeKTa, SBICHHS, Npollecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy O0OBEKTaMH, SIBIICHUSMU, TIPOIICCCAMHU;

e  CaMOCTOSTENILHO (POPMYIIMPOBATH OOOOIIEHUS M BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, WCCIICIOBAHMS, OIICHUBATH JOCTOBEPHOCTH IOJNYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 000OIIEHNIH;

e IMPOTHO3UPOBATH BO3MOKHOE PA3BUTHUE MPOIECCA, a TAKIKE BBIIBUTAThH MIPEIITOIOKCHUS O
€r0 Pa3BUTHH B HOBBIX YCJIOBHUSX.

PabGora ¢ unopManmeii:

e  BBUIBIIATH AePUIMTH HHPOPMALINH, TaHHBIX, HEOOXOIUMBIX JUISI OTBETA Ha BOIIPOC ¥ IS
pelLIeHHs 3a/1auu;

e BbIOMpaTh WHPOPMAIMIO W3 HWCTOYHUKOB pPA3IMYHBIX THIIOB, aHAIM3UPOBATH,
CHUCTEMaTH3MpPOBaTh M HMHTEPIPETHPOBATH HMH(OPMALMIO DPA3IUYHBIX BHUJIOB U (hopMm
NPE/ICTaBIICHNUS;

e CTPYKTYpUpOBaTh HH(pOpMaIMiO, TNPEACTaBIATH €€ B  pa3iMyHbIX  (Qopmax,
WUTIOCTPUPOBATH TpapUuecKy;

e OIICHUWBaTh HAAEKHOCTH MHGMOPMAIMM MO CaMOCTOSATENIBHO C(HOPMYIHMPOBAHHBIM
KPUTEPHSIM.

2) Vhugepcanvhvle KOMMYHUKAMUGHbLE Oelicmausi, 00ecneuusaron coopmuposaHHocns
COYUANLHBIX HABLIKOG 00YUAIOUJUXCA.

Oo1ienue:

e BOCIPUHUMATH U (HOPMYITUPOBATH CYXJECHUS B COOTBETCTBUU C YCIOBHSMM U LEISAMU
oOlIeHus; $ICHO, TOYHO, I'PaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX H
IIICBMEHHBIX TEKCTaX, AABaTh IOSACHEHMS 10 XOAY PELICHHs 3aladd, KOMMEHTHUPOBATh
MTOJIyYEHHBIA pE3yibTaT;

e B X0Jie 00CYX/IEHUS 3aJaBaTh BOIIPOCHI M0 CYIIECTBY OOCYXIAaeMOM TeMbl, IPOOIEMBI,
pernraeMon 3a7a4u, BBICKa3bIBAaTh WJIEH, HALIEJICHHbIE HA MOUCK PEIICHHUS; COIOCTABIATh
CBOU CYXJICHUS C CY)KJICHHUSIMU JPYTHX YYaCTHUKOB JIMAJIOTa, OOHAPYKUBATh pa3Iniyie U
CXOJICTBO TMO3UIMI; B KOppeKTHOH Qopme (opmMyarpoBaTh pas3HOINIACUS, CBOH
BO3PaKEHU,



e IPEACTABJIATL PE3YIbTATHl PEIICHUSA 3aJa4M, DKCIEPUMEHTA, UCCIEHOBAHMS, IPOEKTA;
CaMOCTOATENIFHO BBIOMPATh (hopMaT BBICTYIJICHHS C Y4E€TOM 3a1ad TNpEe3eHTAlUd U
0COOEHHOCTEN ayAUTOPHH.

CoTpyHUYECTBO:

e IOHUMAaTh U UCMOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaTbHOU pabOTHI MPU
pemieHny y4eOHBIX 3ajjad; NPUHUMATh LIEb COBMECTHOW NESATEIbHOCTH, TIAHUPOBATH
OpraHM3all0 COBMECTHOM paboThl, pachpenesaTh BHIbI paboOT, JI0rOBapHBATHCH,
00CyX/1aTh MPOLIECC U PE3YNbTAT paboThl; 0000IIATh MHEHHUS HECKOJIBKUX JIFOACH;

e Y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCYKIeHUsI, OOMEH MHEHUH, «MO3TOBBIC
HITYPMBI» U UHBIE); BHIIIOJIHATH CBOIO YacCTh pabOThI M KOOPAMHUPOBATH CBOM JICHCTBUSA C
JIPYTMMHU 4JIeHAMH KOMaH/Ibl; OIICHUBATh Ka4yeCTBO CBOETO BKJIaJa B OOLIMIl MPOIYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMH B3aHMMOICHCTBHSL.

3) YVuusepcanvnvie pecynamuensvie oeiicmeus, obecneuusaiom Gopmuposanue cmMulCio06bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIUL.

CamMoopranusanusi:

COCTABIIATH IUIAH, AITOPUTM PEHICHUS 33Ja4H, BBIOMPATh CIIOCOO pEHmIeHHS C Y4ETOM
UMEIOIINXCSA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBAThH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM WH(pOpPMAIIUH.

CaMOKOHTPOIb:

e BJAJeTh HaBBIKAMU I[103HABATEIbHON pe(IeKCMM Kak OCO3HAaHUS COBEPILAEMbIX
JNEHCTBUI M MBICIUTENBHBIX IPOLIECCOB, MX pPE3yJbTaTOB; BIAJETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJSI Ipolecca M pe3yibTara pelIeHUs MaTeMaTH4ecKon
3a]a4u;

e MPEIBUAETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPU PEIIEHUM 33/1a4M, BHOCHUTH
KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HalJJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLEHUBaTh COOTBETCTBUE pe3yJibTaTa LEIM U YCIOBUSM, OOBSACHATH NPUUYUHBI
JOCTYDKEHUS WIN HEIOCTHKEHUS Pe3yIbTaTOB JIeATEIbHOCTH, HAXOIUTh OIINOKY, AaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3VYJIBTATDBI

OcBoenne yuebHOro Kypca «Anrebpa W Hayajla MaTeMaTHYeCKOrO aHaliu3a» Ha ypPOBHE
cpenHero oduiero oOpa3zoBaHus AOHKHO 00ecreunBaTh JOCTHXKEHUE CIENYIOMIMX MPEeIMETHBIX
00pa30oBaTeNbHBIX PE3YIbTATOB!

10 KJIACC

Yuciaa 1 BLIYHCTICHUS

OnepupoBaTh MOHATUSMH: PAIMOHATBFHOE U JCHCTBUTEIHHOE YHMCIO, OOBIKHOBEHHAs W
JeCATUYHAS JPOOk, TPOIICHTHI.

BoimonuaTe  apudMeTHUecKue Omepanuud C PANUOHAIBHBIMH M JIEWCTBUTEIHHBIMU
YHUCIIaMHU.

BoimonuaTe npuOMMKEHHBIE BBIYUCICHUS, HWCIONB3Yys IMpaBWUIa OKPYTJICHHS, JeJaTh
MPUKUIKY U OLEHKY PE3yJIbTaTa BIYUCICHUM.



OnepupoBaTh NOHATHAMM: CTENEHb C LIEJBIM IMOKa3aTeleM; CTaHaapTHas (opMma 3amnucu
JNEHCTBUTENBLHOTO YHCIIa, KOPEHb HATYpaJlbHOM CTENEeHM; MCMOJIb30BaTh MOJIXOIAIIYI0 (popmy
3aMCcH JEHCTBUTEIBHBIX YNCEN ISl PEIICHUs TPAKTUYECKUX 3a]a4 U IPEJICTaBICHUS JaHHbIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOIO yIJia; UCIOIb30BaTh
3aIrCh MPOU3BOJIBHOTO yIila Yyepe3 oOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIINH.

YpaBHeHUs] 1 HEPABEHCTBA

OrniepupoBaTh MOHATUSIMHU: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO; 1I€JIOE, pallMOHAIBHOE,
UppalMOHATIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE yPaBHEHUE;

BomonnaTe  mpeoOpa3oBaHUsT — TPUTOHOMETPUYECKMX  BBIDQKEHUM M pemaTh
TPUTOHOMETPHYECKHE YPaBHEHUS.

BomonsaTh npeoOpa3oBaHusl LENbIX, PAIMOHATBHBIX U MPPAMUOHAIBHBIX BBIPAKCHUN H
pelaTh OCHOBHBIE TUIIBI LIEBIX, PAIIMOHATIBHBIX U UPPALMOHATILHBIX YPABHEHUI U HEPABEHCTB.

HpI/IMeHHTB YpaBHCHUA W HCPABCHCTBA JIA PCHICHUSA MATCMATUUYCCKUX 3a1a4 U 3aJad U3
pa3IMyYHbIX 00JacTel HAYKH U PeabHOM KU3HU.

MO[[GJIHpOBaTI) pCaIbHbIC CHUTyallMM Ha A3bIKC anre6p1;1, COCTAaBJIATHL BBIPAKCHUA,
ypaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJa4yM, HCCIEIOBATh IIOCTPOCHHBIE MOJEIU C
UCTIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUH U rPpauKu

OnepupoBath MOHATUSAMU: QYHKITHUS, CIIOCOOBI 3a/1aHUsT (DYHKITUHU, 00JIACTH ONPEACTICHUS 1
MHO>KECTBO 3HaUeHUN (QYHKIUY, rpa@uK GyHKINH, B3aUMHO 0OpaTHbIE (PYHKITHH.

OnepupoBaTh TOHATHUSAMHU: YETHOCTh W HEYETHOCTh (YHKIUHU, HYIH (QyHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonws3oBath rpaduku QyHKIUN 1 pelICHUs] ypaBHEHUI.

Crpouth u 4yuTaTh TpaduKu JIUHEHHON (YHKINHU, KBAAPATHYHOW (YHKIIMH, CTETICHHON
(GYHKIINH C 1IEeTBIM TTOKa3aTeNeM.

Wcnonb3oBathk Tpaduku QyHKIIUN 171 MCCIIEOBAHUS TPOILIECCOB M 3aBUCHMOCTEH TpHU
pelIeHnH 3a/1ad U3 IPYTUX YUeOHBIX MPEIMETOB M peallbHOM KU3HH; BbIpaxaTh (opMylaMu
3aBUCHUMOCTHU MEX]y BETUUMHAMH.

Hauvana maTemMaTnueckoro aHajamsa

OrniepupoBaTh MOHSATUSMU: TIOCIEIOBATEIHHOCTh, apu(PMeTHUEeCKass W TeOMEeTpUYecKas
MIPOTPECCHH.

OrnepupoBaTh MOHATUSIMHU: OECKOHEUHO YOBIBAIOIIAsi T€OMETPUYECKasi TPOrPECCHs], CyMMa
0ecCKOHEYHO YOBIBAIOIIEH reOMEeTPUIECKON MPOTPECCUHU.

3a/aBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATENIBHOCTEH M MPOTPECCUM ISl PEHICHUS! pealbHBIX
3a/1a4 MPUKJIAJHOTO XapakTepa.

MHoskecTBa 1 JOTHMKA

OHGpHpOBaTI) TIOHATUAMU: MHOXECTBO, onepam/m HaJI MHOXCECTBaMMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar JJis ONMKUCAHUS PEaJbHBIX IMPOLIECCOB
U SIBJICHU, IPU PEILIEHUH 3a7a4 U3 JPYTrux y4eOHbIX MTPeIMETOB.

OnepupoBaTh NOHATUSMU: ONPE/IETICHUE, TEOPEMA, CIIEJICTBHE, TOKA3aTEIbCTBO.

11 KUIIACC



Yuciia 1 BLIYUCICHUSA

OnepupoBaTh MNOHATHAMM: HATypalbHOE, ILEJIO€ YHUCIO; MCIOJIb30BaTh IPU3HAKH
JIEITMMOCTH LIEJIBIX YUCEIl, Pa3JI0KEHHUE YNCIIa Ha IIPOCThIE MHOKUTENU JJIs PEILICHMS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAJILHBIM [TOKA3aTEIEM.

OnepupoBaTh MOHATUSAME: JIoTapu(M YUCIIA, TECATUYHBIC U HATYpaJIbHbIC JIOTapU(PMBIL.

YpaBHeHUs1 1 HEPABEHCTBA

[TpuMeHSTH CBOMCTBA  CTEMEHW JUIA  MpeoOpa3oBaHUsl  BBIPAKEHHIA;  ONEPHPOBATH
NOHATHAMM:  II0KA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO; pPEIIAaTh  OCHOBHBIC  THIIBI
II0OKa3aTEJIbHBIX YPABHEHHUM U HEPABEHCTB.

BeimonHATe mpeoOpa3oBaHusl BBIPRXKEHUH, COAEpXKALIMX JOrapu(Mmbl; ONEPUPOBATH
HNOHATUSAMH: JIOTapU(MUYECKOE YpaBHEHHE W HEPABEHCTBO; pEUIaTh OCHOBHBIC THIIBI
Jorapu(pMHUUECKUX YpaBHEHUH 1 HEPABEHCTB.

Haxoauts pemenus NpocTeUnX TPUTrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMHU: CUCTEMA JIMHEWHBIX YPABHEHUM M €€ pElICHHE; UCIIOIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHHM U1 PEILICHUs IPAKTUYECKUX 3a4a4.

HaxoauTs pemeHns npocTeNInX CUCTEM U COBOKYITHOCTEH PALlMOHAJIBHBIX YPAaBHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHble CHTyallMd Ha s3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI 10 YCIOBMIO 337a4M, UCCIIEI0OBATh IIOCTPOCHHBIE MOJIEIH C
UCIIO0JIb30BaHUEM ammapaTa anreOpsbl.

DOyHKIUH U rPpauKu

OnepupoBaTh MOHATUSMH: IEpHOANYECKast (QYHKIHS, TPOMEKYTKHM MOHOTOHHOCTH
(GYyHKLUHU, TOUKH dKCTpeMyMa (DyHKIMHM, HauOosblllee ¥ HAaUMEHblee 3HaueHHs (QYHKIUU Ha
IPOMEXKYTKE; UCIIOJIb30BATh UX JUIs UCcCe0BaHus QYHKIMH, 3alaHHOM rpaduKom.

OnepupoBaTb  HOHATUAMM:  TpaUKM  [OKa3aTelIbHOM,  Jorapupmuyeckod  u
TPUTOHOMETPHUUECKUX (PYHKUHMI; N300pakaTh UX Ha KOOPAMHATHOMN MJIOCKOCTHU M HCIIOJIb30BAThH
JUISl PEILICHUS] yPAaBHEHUI U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpauKd JMHEHHBIX ypaBHEHUH U
MCIIOJIb30BAaTh UX Ul PEILIEHUS CUCTEMBI JINHEHHBIX YPaBHEHUIA.

Ucnonb3oBarhk Tpaduku (QyHKIUN 171 UCCIEOBAHUSI MPOIECCOB U 3aBHUCHUMOCTEH U3
JPYTUX y4eOHBIX AUCIUIIIUH.

Hauyana matemMaTHyecKoro aHajaimsa

OnepupoBaTh NOHATUAMU: HETIPEpbIBHAS (DYHKLMS; IPOU3BOIHAS (DYHKILIUH; UCIIOJIB30BATh
reoMeTpUUYecKuid U PU3NYECKU CMBICI IPOU3BOJIHOM ISl pEeLISHUS 3a/1a4.

Haxoaute npousBOIHbBIE 3JIEMEHTAPHBIX (YHKIMNA, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BENICHNUS, YACTHOTO (PYHKIIUH.

Hcnonb30BaTh NPOM3BOAHYIO JUIS HCCIEAOBaHUS (YHKIMM HAa MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHSTH PE3yJIbTAaThl HCCIIEIOBAHUS K TOCTPOEHHUIO IPpaUKOB.

Hcnonp30BaTh MPOU3BOAHYIO JUISl HAXOXKACHUS HAWJIy4LIEro PEIICHUs B NMPHUKIAIHBIX, B
TOM YHCJIE COI[UAIBHO-KOHOMUYECKHX, 3aa4ax.

OnepupoBaTh MOHATUAMHU: NEPBOOOpa3Hask M HMHTErpayl; MOHUMATh T€OMETPUYECKHHA WU
buznyecKkuit CMbICT UHTErpaa.

Haxonute nepBooOpa3Hble 35eMEHTapHBIX (YHKIMN; BBIYUCIATH MHTErpal MO Gopmyre
Herorona—JleitOnuma.



Pemarn MPUKJIAAHBIC 3a/la4yi, B TOM YHUCJIC COINMAIIbBHO-3KOHOMUYCCKOI'o U (bmnqecxoro
XapakTepa, CpeaACTBAaMM MaTEMATUYCCKOT'O aHaJIM3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue pa3fenoB 1 TeM IPOrpaMMBbI KomnuecTBo yacos OnexTpoHHbIe (1P POBLIE)
/11 Bcero | KontpoabsHbIe [IpakTnueckue o0pa3oBaTeNbHbBIC PECYPCHI
paboThl paboTHI
1 MHOkeCTBa pallMOHATILHBIX U IEHCTBUTEIBHBIX YUCEN. 14 1
PanronaibHbIC YpaBHEHHS M HEPABCHCTBA
2 Oynaknuu 1 rpaduku. CTENeHb ¢ HebIM MoKa3aTeaeM 6
3 Apudmernueckuii KOpeHb N—0ii cTenenu. MppanuonanbHble 18 1
ypaBHEHHUS U HEPABEHCTBA
4 DopmyIel TPUTOHOMETPHH. T pUTOHOMETPUYECKHE YPAaBHEHUS 22 1
5 [TocnenoBaTenbHOCTH U IPOTPECCUU 5
6 [ToBTOpeHme, 00001EeHNe, CHCTEMAaTH3AIUs 3HAHUHT 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
11 KJIACC
No HaumeHnoBanue pa3aenoB v TeéM IPOrpaMMBbl KonnuecTBo yacos DnexTpoHHbIe (U POBLIE)
m/m Bceero KonTpoJsibHbIe [IpakTnueckue o0pa3oBaTeNbHbBIE PECYPCHI
paboTHI palboThI
1 Crenens ¢ palinoHAIBHBIM MOKa3aTeneM. [lokazarenpHas 12 1
¢dynkius. [lokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2 Jlorapudmuueckas ¢pyHkuus. Jlorapupmuueckre ypaBHEHUS 12
1 HEpaBEHCTBA
3 Tpuronomerpuyeckue GyHKIMU U UX TPpaUKH. 9 1
TpuroHnomeTpruyeckue HepaBeHCTBA
4 IIponsBoaHas. [IpumeHneHne mpon3BOgHON 24 1
5 WuTerpan u ero npuMeHeHHsI 9
6 Cucrempl ypaBHEHUN 12 1
7 HatypanbHble 1 11e5bie uncia 6
8 IToBTOpenue, 06001IeHNe, cCTeMaTH3allvs 3HAHUN 18 2




| OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 102 | 6 0
MHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
No Tema ypoka KonnuectBo yacoB Hara DneKTpOHHBIC U(PPOBHIS
/1 Bcero | KoHTtponbHbIE [IpakTnueckue U3ydeHUs | o0Opa3oBaTelbHBIC PECYPCHI
paboThl paboThI
1 MHO0k€eCTBO, Onepaluy HaJl MHOKECTBAMHU. J{narpaMmsl 1
Oitnepa—Benna
2 Parnmonanbshble unciaa. OObIKHOBEHHBIE U IECSITUYHbIE 1
JpoOu, MPOLEHTHI, OECKOHEYHBIE TEPUOTNICCKUE IPOOH
3 Apudmerrdeckue ornepanuu ¢ parioHAIbLHBIMU 1
yycllaMu, IpeoOpa30BaHMs YUCIOBBIX BHIPAKEHUIN
4 [IpumeHnenue npoOeli ¥ MPOLIEHTOB VISl PEIICHUS 1
IIPUKJIIAIHBIX 33]1a4 U3 Pa3IM4HbIX OTPACIIE 3HAHUU U
peaTbHOU KU3HU
) [Ipumenenue nqpobeii 1 NPOLEHTOB ISl PEILIEHUs 1
NPUKJIAJHBIX 33/1a4 U3 Pa3JInYHbIX OTpaciel 3HaHUH u
pEeaTbHOM KU3HU
6 JlericTBUTENbHBIE YHCIIa. PallioHaIbHBIE U 1
VppaloHaJIbHbIE YHCIIa
7 Apudmerndeckue onepanyuu ¢ AeHCTBUTEIbHBIMU 1
YyHclIaMu
8 [TpuGnuxEHHbIE BEIUMCIICHUS, TPaBUIIa OKPYTIICHHUS, 1
INPUKUIKA U OIIEHKA pe3yJIbTaTa BEIYUCICHHUH
9 ToxaecTBa U TOKJECTBEHHbIE IPE0Opa30BaHUS 1
10 | YpaBHeHMe, KOpEHb YpaBHEHUS 1
11 | HepaBeHcTBO, pelieHrne HepaBeHCTBa 1
12 Mertona uHTEpBaJIOB 1
13 | Pemrenue menpIx U ApOOHO-pAITMOHANBHBIX YPaBHEHUH 1 1
HEPABEHCTB




14 | KontposnbHas padoTa nmo Teme "MHokecTBa 1
palMOHABHBIX U ACHCTBUTEIBHBIX YHCEIL.
ParimonanbHbIe ypaBHEHHS! 1 HEPABEHCTB"

15 | ®ynkuus, cocoOs! 3a1anus GyHKIuN. B3anmuo 1
oOpaTHbIe GYHKITUN

16 | I'padux ¢pyakmuu. O6nacTh onpeaeneHus 1 MHOXKECTBO 1
sHadueHui pynkiuu. Hynu pyakuun. [IpomexyTku
3HAKOMOCTOSIHCTBA

17 | Yérnaple u HeUETHBIC DYHKITMN 1

18 | Crenens ¢ nensiM nokazareneM. CtannaptHas popma 1
3aMUCH JIeHCTBUTENIBHOTO YKCiIa

19 | Ucnonp3oBanue moaxoasmeit GopMbl 3aHucu 1
JIeMCTBUTENBHBIX YUCEN I PELICHUS IPAKTUYECKUX
3a]a4 ¥ MPEICTABICHUS TaHHBIX

20 | CrenenHast QyHKIHS C HATYPAIBHBIM U IIEIBIM 1
nokazateneM. E€ cBoiicTBa u rpaduk

21 | Apudmerndeckuil KOpeHb HATYPAILHOW CTETIEHU 1

22 | Apudmernueckuil KOpeHb HATYpPaAJIbLHOM CTENEeHU 1

23 | CBolicTBa apu(METHIECKOTO KOPHS HATYPaJIbHOK 1
CTENEeHU

24 | ColicTBa apu()METHIECKOTO KOPHS HATYpaTbHON 1
CTETEeHU

25 | ColicTBa apu)METHIECKOTO KOPHS HATYPaTbHON 1
CTENEeHU

26 | JleiicTBus C apuMETHUECKUMU KOPHSIMH N—O0i CTeNeHn 1

27 | [eiicTBus ¢ apu)METHIECKUMHU KOPHSIMH N—O0i CTETIeHN 1

28 | [leiicTBus C apuMETHUYECKUMHU KOPHSIMH N—Oi CTeNeHn 1

29 | JleiicTBus ¢ apu)METHISCKUMHU KOPHSIMH N—O0# CTETICHN 1

30 | JeiicTBus ¢ apudMeTHUECKUMHU KOPHSIMH N—O0ii cTeneHn 1

31 | Pemenne nppannoHanbHBIX YPaBHEHUH W HEPABEHCTB 1

32 | Pemenue uppannoHanbHbIX YpaBHEHUH H HEPABEHCTB 1

33 | Pemenue uppannoHaibHbIX YpaBHEHUH H HEPABEHCTB 1

34 | Pemenne nppannoHanbHBIX YPaBHEHUH W HEPABEHCTB 1




35 | Pemenne nppanmoHaIbHBIX YPABHCHHI 1 HEPABCHCTB 1
36 | CoiicTBa 1 rpadyiKk KOpHS N-Oi CTENEHH 1
37 | CoticTBa u rpadKk KOPHS N-Oi CTEIICHH 1
38 | KontponpHas pabora o teme "ApudmeTndeckuit 1
KOpeHb nN—o# creneHu. MppannonanbHble ypaBHEHUS U
HepaBeHcTBA"
39 | CuHyc, KOCHHYC Y TAaHT'€HC YHCIOBOTO apryMeHTa 1
40 | CuHyc, KOCUHYC M TAHT€HC YHCIOBOT'O apryMEHTa 1
41 | ApkcuHyc, apKKOCHUHYC U apKTaHI'€HC YUCIOBOTO 1
apryMeHTa
42 | ApkcuHYC, apKKOCHHYC U apKTaHT€HC YHCIIOBOTO 1
apryMeHTa
43 | TpuronomeTpuuecKkasi OKpyKHOCTb, OTIPE/ICIICHNE 1
TPUTOHOMETPHUUYECKUX (PYHKLUH YHUCIOBOIO apryMeHTa
44 | TpuroHoMeTpuyecKkas OKpyKHOCTb, OIIpE/IETICHHUE 1
TPUTOHOMETPUUYECKUX (PYHKLUH YUCIOBOIO apryMeHTa
45 | OcHOBHBIE TPUTOHOMETPUYECKUE (OPMYJIBI 1
46 | OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
47 | OcHOBHBIE TPUTOHOMETPUYECKUE (OPMYIIBI 1
48 | OcHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1
49 | IIpeobpazoBaHHe TPUTOHOMETPUUYECKUX BBIPAKEHHUN 1
50 | [Ipeobpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUN 1
51 | [Ipeobpa3oBaHKe TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
52 | [Ipeobpa3oBaHre TPUTOHOMETPHUIECKUX BBIPAKCHUN 1
53 | [Ipeobpa3oBaHre TPUTOHOMETPHUIECKUX BBIPAKECHUN 1
54 | PenieHne TpUrOHOMETPUYECKUX YPAaBHEHUH 1
55 | PenieHnne TpUroHOMETpUUYECKUX YpaBHEHHM 1
56 | PemeHue TpUroHOMETPUYECKUX YPaBHEHHH 1
57 | PenieHue TpUroHOMETPUUYECKUX YpaBHEHHM 1
58 | PemeHue TpUrOHOMETPUUECKUX YPAaBHEHUN 1
59 | PemeHne TpUTOHOMETPUYECKUX YPAaBHEHHI 1
60 | KonTpompHas pabora o Teme "Dopmysisl 1




TPUTOHOMETPUU. TPUTOHOMETPUUECKHUE YPABHEHUS"

61 IlocienoBaTeabHOCTH, CIOCOOBI 3aTaHUS 1
MOCJIEI0BATEIbHOCTEN. MOHOTOHHBIE
10CJIEI0BATEIbHOCTH
62 | ApudmeTndeckas ¥ TeOMETPUUIECKAs MPOTPECCHUHU. 1
Hcnonb30Banne MPOrpeccuu sl peIISHUs peabHbBIX
3a]a4 MPHUKJIAHOTO XapaKkTepa
63 | beckoneuHo yObIBaroIIasi reOMETpUYECKast IPOTPECCHUSI. 1
CyMMa 0eCKOHEUYHO yOBIBaIOIIEH I€OMETPUYECKON
IPOTPECCUU
64 | ®opmyra CIOKHBIX TPOIEHTOB 1
65 | ®opmyra CI0KHBIX ITPOIEHTOB 1
66 | O6oOmeHue, cucTeMaTH3anus 3HaHUH 3a Kypc anreOpbl 1
W Hayaj MareMaTudeckoro ananusa 10 kiacca
67 | UroroBas koHTposbHas paboTa 1 1
68 O06o00611eHne, cucTeMaTu3alus 3HaHU 3a Kypc anreopbl 1
U HayajJ MareMaTudeckoro aHanusa 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
11 KJIACC
Ne Tema ypoka KonmuecTBo yacoB Hara DNEeKTPOHHBIE
n/m Bcero | Konrponeubie | IlpakTudeckue | M3y4eHHs 1udpoBbIe
paboThI paboThI oOpasoBarenbHbIe
pecypchl
1 CreneHsb ¢ palMoOHAIbHBIM TOKA3aTeNeM 1
2 CBOliCTBa CTCTICHH 1
3 [IpeoOpazoBanue BhIpaKE€HUH, COAECPKAIINX pAllUOHATILHBIC 1
CTCTICHH
4 [IpeoOpazoBanue BIpaKEHUH, COAECPKAIINX PAIlUOHATILHBIC 1
CTCTICHH
5 [IpeoOpazoBanue BhIpaKEHUH, COAECPKAIINX pPAIlUOHATILHBIC 1
CTCTICHH




6 [TokazaTenpbHBIC YypaBHEHUS U HEPABEHCTBA 1
7 Iloka3aTenbHble ypaBHEHUs U HEPABEHCTBA 1
8 IToka3arenbpHbIC ypaBHEHHs] U HEPABEHCTBA 1
9 Iloka3aTenbHble YpaBHEHUs U HEPABEHCTBA 1
10 | [loka3zaTenbHbIC YpaBHEHHUS U HEPABEHCTBA 1
11 | [TokazaTenbHas GyHKIHS, €€ CBOWCTBA U rpaduK 1
12 | KonrponbHas padora no teme "CTeneHsp ¢ padoHAIbHBIM 1
nokasaresneM. [loka3arensHas ¢pyHkuus. IlokasarenbHble
YpaBHEHHUs U HEpaBeHCTBA"
13 | Jlorapudm yucia 1
14 | JlecsiTHuHBIC ¥ HATYpaJbHBIE JIOTAPU(MEI 1
15 | [IpeoOpa3zoBaHue BeIpaKEHUH, COJIEPIKAIIUX JTOTapUPMBI 1
16 | IlpeoOpa3oBanue BRIpaKECHUHN, COACPIKAIINX JIOTApU(PMBI 1
17 | IIpeoOpa3zoBaHKe BeIpAKEHUH, COJIEPIKAIIUX JTIOTApUPMBI 1
18 | [IpeoOpa3zoBaHue BeIpaKEHUH, COIEPIKAIIUX JTIOTapUPMBI 1
19 | Jlorapudmuyeckne ypaBHEHHS U HEPABCHCTBA 1
20 | Jlorapudmuyeckue ypaBHEHHs U HEPABEHCTBA 1
21 | Jlorapudmuueckie ypaBHEHHs 1 HEPAaBEHCTBA 1
22 | Jlorapudmudeckue ypaBHEHHs U HEPABEHCTBA 1
23 | Jlorapudmuueckas QpyHKIHs, €€ cBOMCTBA U rpaduk 1
24 | Jlorapudmmueckas QpyHKIHs, €€ cBOMCTBA U rpaduk 1
25 | TpuroHomerpudeckue (yHKIUHU, UX CBOMCTBA U rpaduku 1
26 | Tpuronomerpuyeckne (YHKIINU, X CBOWCTBA U TPaQUKH 1
27 | TpuroHomerpudeckue (yHKINUHU, UX CBOMCTBA U rpaduku 1
28 | Tpuronomerpudeckne (YHKINU, X CBOHCTBA U rpadpuKu 1
29 | IIpumepbl TPUTOHOMETPHUECKUX HEPABEHCTB 1
30 | [Ipumepsl TPUTOHOMETPHUECKUX HEPABEHCTB 1
31 | [Ipumepsl TPUTOHOMETPHUUECKUX HEPABEHCTB 1
32 | IIpumepbl TPUTOHOMETPHUECKUX HEPABEHCTB 1
33 | KonrponsHas pabora o Teme "Jlorapudmmaeckas QyHKITUS. 1

Jlorapugmuueckue ypaBHEHUS U
HepaBeHCTBA. T pUuroHoMerpuyeckre QYHKIUU U UX




rpadukn. TpuroHoMeTpuvyecKrne HepaBeHCTBA"

34 | HenpepoiBHBIC QYHKINT 1

35 | Meroa WHTEPBAJIOB ISl pEIICHUSI HEPABEHCTB 1

36 | MeTox HHTEpBAJIOB JJIsl pEIICHUS] HEPABEHCTB 1

37 | [IponsBoaHas GyHKIIMH 1

38 | [IpousBogHas GpyHKIIMH 1

39 | 'eomerpuueckuii ¥ GU3NIECKUN CMBICT TPOU3BOTHON 1

40 | 'eomeTpuueckuii M GU3HUESCKUI CMBICI TPOU3BOTHOM 1

41 | IIpousBoaHbIE AIEMEHTAPHBIX (PYHKITHI 1

42 | TlpousBoIHBIE 2JIEMEHTAPHBIX (PYHKITUI 1

43 | [IponsBogHas CyMMBI, IPOU3BENECHUS, YACTHOTO (DYHKIIUH 1

44 | TIpousBoHasi CYMMBI, TPOU3BEACHUS, YACTHOTO (DYHKIIHI 1

45 | IIpousBoHasi CyMMBI, TPOU3BEACHUS, YACTHOTO (PYHKIIMIA 1

46 | [IpumeHeHHe TPOU3BOIHON K UCCIIECAOBAHHIO (DYHKIMI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

47 | [IpumeHeHHe TPOU3BOIHON K UCCIIECAOBAHHIO (DYHKIMI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

48 | [IpumeHeHHe MTPOU3BOIHON K UCCIIEAOBAHHIO (DYHKIMIA Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

49 | [IpumeHeHMe MTPOU3BOIHON K UCCIIETOBAHHIO (DYHKIMI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

50 | HaxoxaeHue HanOOJBIIETO M HANMEHBIIIETO 3HAUYCHUS 1
(YHKLIUHU Ha OTpe3Ke

51 | HaxoxxaeHue HauOONbIIETr0 U HAMMEHBIIIETO 3HAUCHUS 1
(GYHKIIMHM Ha OTpe3Ke

52 | HaxoxeHue HauOOoNbIIero U HAMMEHBIIIETO 3HAUCHUS 1
(GYHKIIMHM Ha OTpe3Ke

53 | HaxoxxneHue HauOOoNbIIero U HAMMEHBIIIETO 3HAUCHUS 1
(GYHKIIMYM Ha OTpe3Ke

54 | HaxoxeHue HauOObIIer0 U HAMMEHBIIIETO 3HAYeHUs 1
(GYHKIIMYM Ha OTpe3Ke

55 | HaxoxxeHue HauOObIIero 1 HAMMEHBIIIETO 3HAUCHUS 1

(GYHKIIMY Ha OTpe3Ke




56 [IpumeneHre MPOU3BOIHON 711 HAXOXKIACHUS HAUTYUIIIETO 1
peleHus B MPUKJIAAHBIX 337a4ax, U ONpeAeTICHUs CKOPOCTH
npolecca, 3alaHHoro GopmMyIoi uiam rpadpukom

57 | KonrponbHas pabdora no reme "[IpousBoanas. [Ipumenenue 1
MPOU3BOAHOIMN"

58 | IlepBooOpa3nas. Tabnuiia nepBooOpa3HBIX 1

59 | [IepBooOpasnas. Tabauia nepBooOpa3HbIX 1

60 | UuTerpan, reomeTprueckuii 1 (PU3MYECKHUI CMBICIT HHTETpaja 1

61 | UnTerpan, reomeTpruuecKuii 1 (PU3MYECKHI CMBICI HHTETpaja 1

62 | UHTerpas, reoMeTpuyecKuii B PU3NUECKUI CMBICT HHTETpaja 1

63 | Beruucienne unTerpaia no Gopmyne Herorona—JleitOnuna 1

64 | Beiuucnenue unterpana no popmyne Herorona—JleitOnuna 1

65 | Beruucienne unTerpaia no gopmyine Herorona—JleitOnua 1

66 | Beiuucnenue unterpana no popmyne Herorona—JleitOnuia 1

67 | Cucrembl IMHEHHBIX YpaBHEHUI 1

68 | Cucrembl IMHEHHBIX YpaBHEHUI 1

69 | PemeHnue npuKIIagHBIX 33124 C OMOIIBIO CUCTEMBI TMHEHHBIX 1
ypaBHEHUU

70 | Pemenue npuKIIagHBIX 33124 C IOMOIIBIO CUCTEMBI TMHEHHBIX 1
ypaBHEHUU

71 | Cucrembl 1 COBOKYITHOCTH LEJIBIX, pAllMOHATIbHBIX, 1
UppaIMOHATBHBIX, TOKA3aTENbHBIX, JIOTApU(YMUIESCKUX
YpaBHEHMI U HEPABEHCTB

72 | CucTeMBbl U COBOKYITHOCTH IEJBIX, PAIIHOHATTLHBIX, 1
UppalMOHATIBHBIX, TOKA3aTENbHbIX, JIOTapU(PMUIECKUX
YpaBHEHU U HEPABEHCTB

73 | Cucrembl U COBOKYITHOCTH LEJIBIX, pAllMOHATIbHBIX, 1
UppaMOHATBHBIX, TOKA3aTENbHBIX, JIOTApU(YMUIESCKUX
yYpaBHEHMI U HEPABEHCTB

74 | Cuctembl U COBOKYITHOCTH II€JIBIX, PALIMOHAIIBHBIX, 1
UppalMOHATIBHBIX, TOKA3aTENbHbIX, JIOTapU(HMUIECKUX
ypaBHEHUN U HEPABEHCTB

75 | Ucnonp3oBanue rpa@ukoB GYHKIMM JUIsl pelieHrs ypaBHEHUN 1




U CUCTEM

76 | Ucnonp3oBanue rpadukoB GyHKUMN AT peIIeHUs ypaBHEHHHA 1
1 CHCTEM

77 | llpuMeHeHue ypaBHEHMM, CUCTEM U HEPABEHCTB K PEIICHUIO 1
MaTEeMaTHYECKHX 3a/1a4 ¥ 3aJ]1a4 U3 Pa3IMYHbIX 001acTe HAyKH
Y PEaJIbHOW KU3HU

78 | KonrposnbHas padoTa o Teme "MHTErpan u ero npuMeHeHHsI. 1
Cucremsl ypaBHeHUN"

79 | HarypasbHble U 11e1bIe YUCIIa B 3a7ja4ax U3 peaabHOM )KH3HU 1

80 | HarypanbHble 1 1enble Yncia B 3aJja4ax U3 pealbHOM KU3HU 1

81 | HarypanbHble 1 1eNble Yncia B 3aJja4aX U3 pealbHON KU3HU 1

82 | [Ipu3Haky JEMMMOCTH LEbIX YUCEI 1

83 | Ilpu3HaKy NEITMMOCTH IEIBIX YHCET 1

84 | [Ipu3HaKy JETMMOCTH LEIbIX YUCEI 1

85 | [loBTOpeHue, 0000IICHHE, CUCTEMATHU3AIIHS 3HAHHM. 1
YpaBHeHUs

86 | IloBTopeHue, 0000IICHHE, CUCTEMATHU3AIIHS 3HAHHM. 1
YpaBHeHUs

87 | [loBTOpeHue, 0000IIEHNEe, CUCTEMATU3AIIM 3HAHUM. 1
YpaBHeHUs

88 | IloBTOpeHue, 0000IIEeHNE, CUCTEMATHU3AIINS 3SHAHHHA. 1
YpaBHEHUs

89 | IloBTOpeHue, 0000IIeHHE, CUCTEMATHU3AIIS 3SHAHHA. 1
YpaBHeHUs

90 | IloBTOpeHue, 00OOIICHHE, CUCTEMATHU3AIIHS 3SHAHHH. 1
YpaBHeHUs

91 | IloBTOpeHue, 000OIICHNE, CUCTEMATHU3AIIS 3SHAHHHA. 1
HepasencrBa

92 | IloBTOpeHue, 000OIICHNE, CUCTEMATHU3AIIHS 3SHAHHIA. 1
HepasencrBa

93 | IloBTOpeHue, 0000IICHHE, CUCTEMATHU3AIIHS 3SHAHHIA. 1
HepasencrBa

94 | TloBTOpeHwue, 0000IICHHIE, CUCTEMATHU3AIIHS 3HAHHIMA. 1




HepaBeHncrtpa

95 | IloBTOpeHue, 00o0IIeHHE, CUCTeMaTH3aIHs 3HaHUH. CHCTeMBI 1
ypaBHEHU U

96 | IloBTOpeHue, o0oOIICHNE, cUCTeMaTH3aIys 3HaHui. CHUCTeMbI 1
ypaBHEHU I

97 | IloBropeHue, 0000IICHHE, CUCTeMAaTH3aNMs 3HAaHHH. DYHKINH

98 IToBTOpEeHmE, 0000IIEHUE, CHCTeMaTH3alus 3HaHUH. DYHKITUN

99 | UroroBas KOHTpOJbHAs paboTa

100 | UroroBas kKoHTpoIbHAS paboTa

N

101 | O6o0menue, cucTeMaTU3aIKs 3HAaHUH 3a Kype aareOpsl U
Hava) MaTeMaTnuyeckoro aganmusa 10-11 kimaccos

102 | OGoOmieHme, cucTeMaTu3als 3HaHUi 3a Kypc anredpsl U 1
Havay MareMaTnyeckoro aganmusa 10-11 kimaccos

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JJIS1 YAEHUKA

YMK s 10-x ki1accos
Jns  peanuzanuu  paboueit mporpammbl 10-X KIIaCCOB MCHONB3YeTCS y4eOHO-METONUYECKUN
KOMILJIEKT, BKJIFOUAIOIIUIL:
— C.M. Huxonsckuit, M.K. [loranos, u npyrue «Anrebpa u Hayaga
MaTeMaThu4eckoro ananusa, 10 kimaccy, 6a30BbIi U yITyOJIEHHBI YPOBHH.
IIpocseuienue, 2018t
— MK. Iloramnos, A.B. [lleBkun «Anredpa u Hayajia MaTeMaTHYeCKOro aHanusa, 10
KJIaccy, TUJIakTuueckue marepualnsl, [Ipocsemenue, 2018r.
— IL.W AnteiHoB. Tectel. Anredpa 10-11 xkmaccer. dpoda 2018.
— Aranacsn JI.C., byry3oB B.®. «I'eomerpus, 10-11», poda, 2018t
— Bb.I 3uB «/lupaktuyeckue marepuansl o reometpun 10 kmacey. [Ipocsemenue 2018.
— ILU Anteiaos. Tectel. 'eomerpus. 10-11 kmacesr.poda 2018.
— Coopuuku KMMoB EI'D.

YMK pas 11-x xk1accoB
Jis  peamuzanuu  paboueit mporpammbl 10-X KIIaCCOB MCHONB3YeTCS y4eOHO-METONUYECCKUN
KOMILJIEKT, BKJIFOUAIOIIHIL:
— C.M. Huxonbckuii, M.K. Iloranos, u apyrue «Anredpa u Hayasia
MaTeMaTU4eCcKoro aHainuza, 11 kmacey, [lpocBemenue, 2018r.
— M.K. Iloranos, A.B. llleBkuH «Anredpa 1 Hayaja MaTeMaTH4eCKOro aHaiusa, 11
KJIaccy», MUJIaKkThueckue Marepualsl, [Ipocsemenue, 2018r.
— ILU AnteiaoB. Tectsl. Anredpa 10-11 kiraccer. poda 2018.
— Aranacsn JI.C., Byry3os B.®. «I'eomerpus, 10-11», Ipoda, 2018r.
— B.I'. 3uB «/lugaktuyeckue marepuaisl mo reomerpun 11kmacey. [Ipocsemnienue 2018.
— IL.U Anteinos. Tectsl. I'eomerpus. 10-11 xnaccsr. poda 2018.
— Coopuuxku KlMos EID.



