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HOACHUTEJBHASA 3AIIMCKA

PaGouas mporpamma ydeGHOTO Kypca «Anredpa v Hadajia MaTeMaTUYecKoro
aHanuzay 06azoBoro ypoBHs st oOyyvatomuxcs 10 —11 knaccoB pa3paborana Ha
ocHoBe DeiepaabHOTO roCyAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIaApTa CPETHETO
oOmero oOpa3oBaHusi, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
NpeabSBIsSIEMbIX K MaTeMaTHUYeCKOMY OOpa30BaHUIO, U TPAAMIMI pPOCCUHCKOIrO
oOpa3oBanus. Peanuzaums mporpamMmbl oOecrieurBaeT OBJIaJeHUE KIFOYeBBIMU
KOMITETeHIIUSIMHU, COCTaBIISIOIIMMHU OCHOBY [IJISi CAMOPA3BUTHsI U HEIMPEPHIBHOTO
o0pazoBaHusl, 1EJIOCTHOCTh OOLIEKYIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEBHOTO
Pa3BUTHS JTMYHOCTU OO0YUYAIOIINXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTHUYECKOTO aHAIM3a» SBISIETCS OJHUM M3
Hamboyee 3HAUYMMBIX B MpOTrpamMMme CTapiled IIKOIbl, MOCKOJbKY, C OIHOMU
CTOPOHBI, OH o0ecreuynBaeT HMHCTPYMEHTaNbHYIO 0a3y [Js H3y4deHHUs BcexX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIpYroil CTOPOHBbI, (OPMHUPYET JIOTHUYEeCcKoe U
a0OCTpaKTHOE MBILIUICHHE Yy4YalllUXCs Ha YpPOBHE, HEOOXOIMMOM Uil OCBOEHUS
KypcoB HH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPHH, CIOBECHOCTH. B pamxax
JAHHOI'O0 Kypca ydalllhecsl OBJIaJ€BalOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM
HayKH, KoTopas (popMyJIupyeT CBOU JOCTHKEHHsI B MaTeMaTH4YecKoil ¢popme.

Kypc anrebpbl 1 Havyanm MaTeMaTHYECKOTO aHallh3a 3aKjaJblBaeT OCHOBY s
YCTEIIHOTO OBJaJeHus 3aKoHaMH (U3UKH, XUMHUH, OHOJIOTHUH, TOHUMAaHUS
OCHOBHBIX TEHJEHLHMI SKOHOMUKM M OOIIECTBEHHOM JKW3HHW, IO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIOJb30BaTh MX B MOBCEJIHEBHOM XW3HU. B ToXke BpeMs OBIaJieHHe
aOCTpaKTHBIMM U JIOTMYECKHM CTPOTMMH MaTeMaTUYeCKUMU KOHCTPYKLUSMU
pa3BUBaeT YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH
YTBEP>KIEHHsI, UCTIONb30BaTh 0000IIeHNe U KOHKPETU3alrio, abcTparupoBaHue H
aHajoruio, GopMHUpyeT KpeaTUBHOE U KpUTHUYECKOe MbIlUIeHHe. B Xoje n3yueHus
anreOppl M HayaJl MaTeMaTHYecKOoro aHajlv3a B CTaplied IIKoJie yualuecs
MOJIy4atOT HOBBIM OMNBIT pelIeHHUs MNPUKIAIHBIX 3aJad, CaMOCTOSITEIBHOIO
MOCTPOEHUSI MaTeMaTUYECKUX MoJeliell peallbHbIX CUTyaluud W HHTeplpeTaluu
MOJYYEHHbIX  pELIeHWH, 3HAaKOMATCA C  NOpUMepaMH  MaTeMaTUYeCKHUX
3aKOHOMEpPHOCTE B MpPUPOJE, HAyke M B HCKYCCTBE, C BBbIJAIOLIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHU U UX aBTOPAMHM.

Kypc obnamaeT 3HauMTENbHBIM BOCIHUTATEIbHBIM MOTEHLMAIOM, KOTOPBIU
peanusyeTcsl Kak depe3 y4deOHBIM MmaTepuani, CIOCOOCTBYIOIINKA (OPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHMS, TaK M dYepe3 cheuuPuky ydeOHOH IesiTelbHOCTH,



TpeOyrolen CaMOCTOSATEIILHOCTH, aKKypaTHOCTH, MIPONOJIKUTEIBHON
KOHILIEHTPAallM BHUMaHHUs U OTBETCTBEHHOCTH 34 ITOJyYEHHBINA PE3yJIbTaT.

B ocHoBe Mmeronuku oOydeHus anreOpe W HayajlaM MaTeMaTU4YecKOro
aHaM3a JISKUT JesITeIbHOCTHBIN MPUHLUI O0yUYeHusl.

CrpykTtypa Kypca «AnreOpa 1 Hauajga MaTeMaTUYeCcKOro aHajlnu3a» BKIOYaeT
CIeAyIoIMe COAEPKATEIbHO-METOANYECKE JIMHUM: «YWciia W BBIYHCICHUSY,
«DyHKUMKM W rpauKuy, «YpaBHEeHHUS W HepaBeHCTBay, «Hauana
MaTeMaTU4ecKkoro aHammsa», «MHoxecTBa M JIoTMKa». Bce OCHOBHbIE
COZlepXKaTeIbHO-METOAMYECKHE JIMHUM H3Y4aroTCs Ha IPOTSHDKEHUM JBYX JIET
oOydeHHus: B cTaplleil LIKoJe, eCTeCTBEHHO IOIMONHSS APYT Apyra U MOCTEHNEeHHO
HAChIAsCh HOBBIMM TeMaMHd M  pasfgenaMu. JlaHHBIM Kypc  SABISETCSA
WHTETPAaTUBHBIM, IIOCKOJBKY OOBenuHseT B cebe coaep)KaHue HEeCKOIbKUX
MaTeMaTUYeCKUX AUCLHUILINH: areOpa, TPUTOHOMETpHsl, MaTeMaTUYeCKUi aHallu3,
Teopusi MHOXkecTB U Jp. [lo Mepe Toro kak ywarmiuecs oBlafieBaroT Bc€ Ooiee
[IMPOKUM MaTeMaTUYECKUM ariapaToM, Y HUX MOCJeI0BaTeNbHO popMHUpyeTCs U
COBEpIIEHCTBYETCSI YMEHHE CTPOMTh MATEMaTUYECKYlI0 MOJENb PpPeaJbHOU
CUTyallud, TPUMEHSITh 3HaHWA, TMOJy4deHHble B Kypce «AnreOpa u Hauana
MaTeMaTHUYeCKOIro aHajlu3ay, JUIsl PellleHus] CaMOCTOATEIbHO c(HOpPMYIUPOBAHHON
MaTeMaTU4YeCKOM 3a/1a4yy, a 3aTeM UHTEPIPETUPOBATh NOJyYEeHHbIN pe3yJIbTar.

ConepxarenpHo-MeToauvecKas JMHUS «YHuciaa M BBIYMCIEHUS» 3aBepllaeT
¢dbopMUpOBaHre HABBIKOB MCIOIB30BaHUS AEMCTBUTEIBHBIX YKCEN, KOTOpoe ObLIO
Ha4yaTo B OCHOBHOHM IHikoJjie. B crapiell mkose ocoboe BHUMaHHUE YJensercs
(GOpMHUPOBaHNIO MPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKIIOYAIOUIMX B ce0s
UCIIOJIb30BaHUE pa3IMUHbIX (OpM 3amucu JeHCTBUTENIBHOTO 4YHCIa, yMEHHe
pallOHAIIBHO BBINOJHATh JEWCTBUS C HHUMM, JelaTh IPUKUAKY, OLIEHUBATH
pesynbrar. OOyuyarolmiyecss MOJYYarOT HAaBBIKM NPUOIMKEHHBIX BBIYMCIICHUH,
BBITMIOJIHEHUsI JIeHCTBUM C YMCIIaMM, 3allUCaHHBIMM B CTaHIapTHOW Qopwme,
VCITOJIB30BAaHUSI MaTeMaTUYECKNX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAXKEHUM.

JInnna «YpaBHEHUS W HEPABEHCTBA» PEANN3YETCS Ha IPOTSIKEHUH BCETrO
oOydyeHMs] B CTapllield IIKOJe, IOCKOJbKY B KaXXIOM pazjeiie IporpaMMbl
IIPeyCMOTPEHO pelIeHHe COOTBETCTBYIOIMX 3a1ad. OOydaromuecs OBJIaJeBaOT
pPa3IMYHBIMM METOJAaMM pEeILIEHUs LEeJbIX, PalUOHAIBHBIX, HPPAlUOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTAapU(PMHUUECKUX U  TPUTOHOMETPUYECKUX  YypaBHEHMI,
HEpPaBEHCTB U UX cucTeM. [losrydeHHbIe yMEeHNs UCTIONIB3YIOTCS ITPH UCCIIEAOBAHUN
(GYHKIMI C TOMOIUIBIO MPOU3BOIHON, pElIeHNH NMPUKIAAHBIX 33Jad U 334a4 Ha
HaxOoXJeHWe HaumOOJbIIMX W HaMMEHbUIMX 3HaueHuWH ¢yHKuuu. JlaHHas
collep)karesibHasl JIMHUSA BKJIIO4aeT B ceOs Takke (QOpMUpOBaHWE YMEHMI
BBITMOJHATh pacdy€Tbl Mo ¢GopMysiaM, IpeoOpa3oBaHUsl LENbIX, palMOHAIbHbIX,
VUpPpalMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUN, a TAKXKE BBIPAXKEHU,



CoNlepKallMX CTerneHu u Jjorapudmel. braromaps m3yudeHuio anrebpandecKkoro
Marepuaja I[POUCXONUT  JalbHEWIee  pa3BUTUE  AJTOPUTMUYECKOIO U
aOCTPaKTHOTO MBILUICHHUS YyYaluxcs, (OPMHUPYIOTCS HABBIKM JeIyKTHBHBIX
paccyxJIeHuid, paboOThl C  CHUMBOJIbHBIMU  (OpMaMH,  MpeACTaBICHHUS
3aKOHOMEpPHOCTEH M 3aBUCHUMOCTE B BHUJAE PaBEHCTB M HepaBeHCTB. AureOpa
npeniaraeT 3(QQeKTUBHbIE WHCTPYMEHTBHI MJIsi pELIeHUS MPaKTUYeCKUX U
€CTECTBEHHO-HAy4YHbIX 3aJa4, HarjasiJIHO JEMOHCTPUPYET CBOM BO3MOXXHOCTU KakK
S3bIKa HAyKHU.

CopepxatenpHo-MeTonnyeckass JUHUS «DyHKIUMU U TpaduKW» TECHO
MePEeIUIeTAETCs ¢ APYTUMHU JIMHUAMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBbICIIE 3a1a€T
[10CJIEI0BATEIILHOCTD U3y4eHUs Marepuaa. Nzyuenune CTEIeHHOM,
MoKa3aTeIbHOH, JIOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIHHA, UX CBOWCTB
U rpadvKOB, UCIOJIb30BaHUE (PYHKIUN IJIsl pellieHus 3ajady W3 APYruX yuyeOHBIX
MPEIMETOB U PEAIbHOM KU3HU TECHO CBSI3aHO KAK ¢ MAaTEMATHYECKUM aHAJIU30M,
TaK U C pelleHHeM ypaBHeHHWH W HepaBeHCTB. [Ipu 3ToM OoJbloe BHUMaHHE
yaensieTcsi GOPMHUPOBAHUIO YMEHHUsSI BhIpaXaTb (GOpMyJaMu 3aBUCUMOCTU MEXIY
pa3MYHBIMM BeJIMYMHAMH, HCCIENOBaTh MOJNy4YeHHbIE (QYHKIHMHU, CTPOUTH HX
rpaduku. Matepuan 3Toi colepkaTelIbHON JIMHUM HalleJieH Ha pa3BUTHE YMEHUN
Y HAaBBIKOB, IO3BOJIIOLIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIWYUHAMU B
pasnu4HON (opme: aHATUTHIECKOH, rpadudeckoil m cioBecHOW. Ero m3ydenwme
CIIOCOOCTBYET pa3BUTHIO alTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
000011IeHHIO U KOHKPETU3ALNH, UCIIOTH30BaHUIO aHAJIOT .

ConepxarenpHasg ymHHS «Hadama mareMaTH4ecKoro aHaiau3a» I03BOJISET
CYLIECTBEHHO PACLIUPUTh KPyI KaK MaTEMAaTHYECKUX, TaK U NPUKIAAHBIX 3a]ad,
JOCTYITHBIX 00YyYarolUMCsl, Y KOTOPBIX MOSBISAETCS BO3MOKHOCTh MCCIIEA0BATh U
cTpouTh Trpadukd GYyHKUWH, ONpeAeNsiTh HX HauOOJbIINEe W HaWMEHBIINe
3HAUeHMsI, BBIYUCIIATH IUIOLAAM (GUTYP U OOBEMBI Tell, HAaXOJUTh CKOPOCTU U
yCKOpeHus IpoueccoB. JlaHHas colepkaresbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTU IIOCTPOCHUS MAaTEMAaTHYECKUX MOJEIEH pealbHbIX CUTYyalui,
HAaXO0XXICHUS HAWIY4llero pelleHus B INPUKIAIHBIX, B TOM YHUCIE COLUAIBHO-
SKOHOMHUYECKHX, 3a7adyax. 3HAKOMCTBO C OCHOBaMM MaTE€MaTHYECKOIro aHajau3a
CIOCOOCTBYET Pa3BUTUIO aOCTPAaKTHOIrO, (hOPMaATBHO-JIOTUYECKOTO U KPEaTUBHOIO
MBIIIEHNs, (OPMUPOBAHUIO YMEHHMH pacro3HaBaTh MPOSIBIEHUS 3aKOHOB
MaTeMaTHKd B HayKe, TeXHHKe H HcKyccTBe. (OOywaromiyecss Y3HAIOT O
BBIIAIOIIUXCST pe3yibTaraX, IOJYyYEHHBIX B XOJ€ pa3BUTUSA MAaTeMaTUKU Kak
HayKH, U UX aBTOpax.

ConepxarenpHo-MeToauveckas JTuHus «MHOXecTBa U JIOTUKa» B OCHOBHOM
MOCBSILLIEHA  DJIEMEHTAM  TEOPUM  MHOXECTB. [€O0peTUKO-MHOXXECTBEHHbBIE
[IPECTABICHNUS IIPOHU3BIBAIOT BECH KYpC LIKOJBHON MaTeMaTUKU U IIPeJararoT



Haubosiee yHUBEPCAIbHBIN S3bIK, 0ObEIUHSIONINI BCe pa3/ebl MaTeMaTUKH U e
NPUWIOKEHUH, OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYeCKHWe NUCLMUILIMHBI B €IUHOE
nenoe. [loatoMy Ba)XHO JaTh BO3MOXKHOCTH IIKOJBHUKY NOHUMATh TEOPETUKO-
MHOXXECTBEHHBIM S3bIK COBPEMEHHOM MaTEeMaTWKUM M MCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOMX MBICJIEH.

B kypce «AnreOpa u Hayaia MaTeMaTUYEeCKOrO aHalIHW3a» MPUCYTCTBYIOT
TAaK’)K€ OCHOBbl MAaTE€MaTHYECKOro MOJEIMPOBAHUS, KOTOpble IPU3BaHBI
chopMUpOBaTh HaBBIKU MOCTPOSHUS MOJiesIell peasbHbIX CUTyalui, UCCIIeJOBaHUS
3TUX MOJellell C MOMOIBIO ammapara ajaredpbsl U MaTeMaTHUYeCKOIro aHajau3a U
WHTEPIPETALNN NOJyYeHHBIX pe3ynbTaToB. Takue 3aJaHus BIUIETEHBI B KaXIbIA
U3 Pa3lesioB IIPOTPaMMBbl, IOCKOJIBKY BECh MAaTepHall Kypca IUPOKO MCIOJIb3YETCs
JUISl pellieHusl MPUKIAAHbIX 3a1ad. [Ipy pelieHun peabHbIX NPaKTUYECKUX 3a7ad
ydaliecs: pa3BUBalOT HaOJIIOAATEeNbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaThbCsl, MCIOJb30BaTh aHAJOTUIO, 0000IIaTh M KOHKPETU3WPOBATH
npobsieMy. JlesiTenbHOCTh MO (POPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3a/a4 OpraHu3yeTcs B Mpollecce M3YUYeHHs BCeX TeM Kypca «Airedpa u Havana
MaTeMaTUYECKOr0 aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yuyeOHOM miaHe Ha uW3ydYeHHe Kypca aiareOpbl M HadyaJl MaTeMaTHYeCKOro
aHanr3a Ha 6a30BOM YpOBHe OTBOAUTCS 2 4aca B Henelto B 10 kiacce u 3 Jaca B
Henento B 11 kiacce, Bcero 3a aBa rojia ooyuenusi — 170 yacos.



COAEPXAHUE YYEBHOI'O KYPCA
10 KITACC

Yucaa u BbIYHCICHUSA

Paunonaneubie uncna. OOBIKHOBEHHBIE W JECSATUYHBIE APOOU, MPOIEHTHI,
OeckOHeUHble  Tepuogudeckue  Apodbu.  Apudmernyueckue  omnepaluum ¢
palroHANbHBIMU YHUCIaMU, PeoOpa3oBaHus YUCIOBBIX BhIpakeHuid. [Ipumenenue
IpoOel U MPOLEHTOB ISl PelleHMs] NPUKIAIHBIX 337a4 U3 Pa3IMYHbIX OTpaciei
3HAHWUH U pealbHOU KU3HMU.

JleficTBUTENbHBIE YHKcla. PalndoOHallbHble W MpPpalMOHAIBbHBIE YHUCJIA.
Apudmernueckre ornepaldd ¢ JIeWCTBUTENbHBIMUA uwuciamu. [Ipubnux&HHbie
BBIYMCIICHHUS], IPABUJIa OKPYTJIEHHMs], MPUKHUIKA U OLIEHKA pe3yJibTaTa BEIYMCICHUN.

Crenenb ¢ uensiM  mnokasareneMm. CranpaptHas Qopma  3amucu
JIeicTBUTENbHOTO 4YHcia. Mcmonp3oBaHuWe moaxoAasmed  (opmbl  3amucH
JNEUCTBUTEIBHBIX YHUCEN MJis pelleHus] NPaKTUYeCKUX 3alJad W IpeAcTaBICHUS
JTAHHBIX.

ApudmeTnuecknii  KOpeHb  HaTypaldbHOW  cTemeHd.  JledcTBus ¢
apuMeTUIeCKUMHU KOPHSIMH HaTypalbHON CTETICHH.

CuHyc, KOCHHYC M TaHI€HC YHMCJIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC,
apKTaHT€HC YHMCIIOBOrO apryMeHTa.

YpaBHeHHs H HepaBEHCTBA

ToxnecTBa U TOXIeCTBEHHbIE TPE0OpPa30BaHMUS.

IIpeo6pazoBanue TPUTOHOMETPUYECKUX BBIPAKEHU M. OcHOBHbIE
TPUTOHOMETpHUUECKUe HOPMYIIBI.

VpaBHeHue, KopeHb ypaBHeHMs. HepaBeHCTBO, pellleHHe HepaBEeHCTBA.
Merton nHTEpBaJIOB.

Pemienne nensix u [poOHO-pallMOHANBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pelienve nppauroHaabHbIX ypaBHEHUH U HEPABEHCTB.

Penienne TpuroHoMeTpUYECKUX YpaBHEHUH.

IIpuMmeHeHre ypaBHEHUN U HEPABEHCTB K PELICHUI0 MaTeMaTUYeCKUX 3a/ady
W 3a71a4 U3 pa3IMYHBIX o0acTell HAyKH U peasibHOM KU3HU.

@®yHkuuu H rpadpuku

OyHkus, crnocodsl 3amanus GyHkuU. [paduk dyskuu. B3aumHo
obpartHbie PYHKIIUH.

Ob6nactb ompejeneHrs U MHOXKeCTBO 3HaueHWi QyHkiuu. Hynu dyHkuuu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIINU.

CrenenHasi QyHKIMsSI C HaTypaJbHBIM M LIEJbIM Moka3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS 1-Oi CTENEHHU.



TpuroHomerpruueckasi OKpPYX HOCTb, OINpEAEIeHNEe TPUTOHOMETPUUYECKUX
GYHKIIANA 9UCIIOBOTO apryMeHTA.

Havasa MmaTemaTH4ecKoro aHaJjimsa

ITocnenoBarenbHOCTH, CIOCOOBI 3a1aHUs MOCJe0BaTEIbHOCTEN.
MOHOTOHHBIE TTOCJIEI0BATENBHOCTH.

Apudmerrueckas U TeoMeTpruIecKas mporpeccuu. beckoHeuHo yObIBaroIas
reomeTpuyeckas nporpeccus. Cymma 0eCKOHEYHO yOBIBalOIIel reoMeTpUiecKon
nporpeccur. MopMyna CIOXKHBIX MPOLEHTOB. Vcronb30BaHME MPOTPECcCUM s
pellIeHUs] pealibHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

MHoKecTBO, omnepanvu HaJ MHO)KecTBaMu. Jluarpammbl Dinepa—BenHa.
IlpuMeHeHrEe TEOPEeTUKO-MHOXKECTBEHHOIO amnmnapara JJisi ONUCAHUs pPealbHbIX
MIPOLIECCOB U SIBIICHUM, TP PEILLIEHUH 3a/1a4 U3 APYTUX yYeOHbIX MPEIMETOB.

OrnpeneneHue, Teopema, CieACTBUE, 1OKA3aTEIbCTBO.

11 KJIACC

Yucaa u BbIYHCICHUSA

Harypanbhble u nensie uncna. [Ipu3Haku e IMMOCTH LEIbIX YUCEN.

CreneHb ¢ pallMOHaNBHBIM MTOKa3aresieM. CBOWCTBA CTEIECHH.

Jlorapudm uncna. JleciTuuHble U HATypajbHbIE JIOTapU(MBbI.

YpaBHeHHs H HepaBEHCTBA

[Ipeobpa3oBanue BbIpaKeHUH, COACPKAINX JTOTAPHUPMBI.

[IpeobpazoBanue BbIpaXKeHUH, coOAepKALIUX CTENEeHU C palUuOHaIbHBIM
MOKa3aTeeM.

IIprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

ITokazarenbHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapudmudeckre ypaBHEeHUSI U HEpPaBEHCTBRA.

CucrteMbl TUHEWHBIX ypaBHeHUH. PellleHre NMPUKIaAHBIX 3a7a4 C MOMOIIbIO
CUCTEMBI JIMHEWHBIX YPABHEHUH.

CucTteMbl ¥ COBOKYITHOCTH PAallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IlpumeHeHne  ypaBHEHWd, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYeCKHX 3a/Jad W 3a/Jad W3 Pa3InyHbIX oOjacTeil HayKu M peabHOU
KU3ZHHU.

DOyHKUNH U TpaduKu

Oyukuusa. [lepuognueckue  dynkuuu. I[lpoMexyTku  MOHOTOHHOCTH
byakuun. MakcuMymMbl U1 MUHUMYMBI GyHKIuA. Hawnbosbiiee W HanMeHbIee
3HadYeHne (PYHKITMU Ha TIPOMEKYTKE.

Tpuronomerpuueckre QyHKIIUU, UX CBOHCTBA U IPaQUKU.

[TokazaTtenbHas u orapudmudeckast GyHKINH, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanre rpadukoB GYHKIUN A pellleHus ypaBHEHUN U JTUHEHHBIX
CUCTEM.

Ucnonr3oBanne rpaduKoB GYHKIWANW I HWCCIEAOBAHHS TIPOLECCOB U
3aBUCUMOCTEHN, KOTOphI€ BO3HHUKAIOT MPU PEIICHUH 3aJad U3 APYruX ydeOHBIX
MpPeAMETOB U PeaJbHON KU3HMU.

Havasa MmaTemaTH4ecKoro aHaJjm3a

HenpepsiBable ¢pyHKIIMU. MeTox HHTEPBAIOB 7Sl pelLIeHHs] HEPAaBEHCTB.

[IpousBognass Qynkuuu. [eomeTpuueckuii u  QuU3MYECKU  CMBICH
MIPOU3BOIHOWN.

[IpousBogHbie  3yeMeHTapHbIX  GyHKUMA.  Dopmynbl  HaxoXIeHUS
MIPOM3BOJHON CyMMBI, POU3BECHUS U YACTHOTO (DYHKIIUH.

[IpumeHeHre MPOU3BOIHON K MCCIENOBAaHHUIO (GYHKIUH HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxaeHne HanbosbIIero 1 HauMeHbIlero 3HaueHus (QyHKIMU Ha
OTpe3Ke.

[IpyuMeHeHHe TPOW3BOAHOM MJisi HAXOXKACHHWS HAaWIydllero pelieHdus B
NpUKIAAHBIX 3a7adax, JJisl OIpeAesieHHs] CKOpPOCTH Ipoliecca, 3aJaHHOro
bopMyoit wiu rpadpuKoM.

ITepBooGpaznas. Tabnuiia mepBooOpa3HBIX.

WNurterpan, ero reoMmeTpuyeckuii W ¢u3nueckuii cMmbici. Beraucienue
uHTerpana o popmyine Hetorona—JleitOnuna.



INJIAHUPYEMBIE PE3YJBTATBI

OcBoeHue yqe6H0ro npeamMeTa «MatemaTuka» JOJIDKHO o0ecrneynBaTh
AOCTUIKCHHUEC HAa YPOBHE CPEAHCTO OGH.ICPO 06pa3013aHuﬂ Cleayromux JUIYHOCTHBIX,
MCTaIIPpECJAMETHLIX U MMPECAMETHBIX O6paBOBaTeHBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDI

JIMdHOCTHBIE pe3yNbTaThl OCBOEHUS MPOTPaMMBbI ydeOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrOTCS:

['paxxmaHckoe BocuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOHN MO3UIINNA 00YYaIOIIerocs] Kak aKTUBHOTO
M OTBETCTBEHHOTO 4YjeHa pOCCHUHCKOro OOIlecTBa, Mpe/CcTaBIeHuEeM O
MaTeMaTHYeCKNX OCHOBaX (YHKIIMOHUPOBAHUS Pa3JIMYHBIX CTPYKTYp, SBJICHHM,
nporeayp TpaxaaHCKoro ooOImiecTBa (BbIOOPBI, OMPOCH M TIp.), YMEHUEM
B3aMMOJIEICTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMH B COOTBETCTBUH C HX
GYHKIHASIMA ¥ Ha3HAYCHUEM.

[TaTpunoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUHCKON TpaKIaHCKOW MACHTUIHOCTH, YBOKECHUS K
MPOLIJIOMY Y HacTOSILIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHUKEHUSAM POCCUUCKUX MAaTE€MAaTUKOB U POCCUMCKON MaTeMaTUYECKON LIKOJIbI,
K HWCIIOJH30BAaHUIO 3THX JOCTIKEHWW B JPYTUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCTIUTAHUSL:

OCO3HaHHUEM IyXOBHBIX LIEHHOCTEeM POCCUICKOTO Hapo/a;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IIOBEJEHUS,
CBSI3aHHOI'O C MPAaKTUYECKUM NPUMEHEHUEM JOCTHKEHUN HAYKHU U JIeSITEIbHOCTBIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIIETO.

DcTeTUYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUWEM K MHUpPY, BKIIOUAS ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ1a4, peLLEeHN, paccyx IeHuN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTHYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTBIO YMEHHUs TIPUMEHSTh MaTeMaTUYeCcKue 3HaHWsS B
MHTepecax 3JJ0poBoro u 6e3omnacHoro odbpasa >KkM3HU, OTBETCTBEHHOT'O OTHOIIEHUS
K CBOEMY 3JI0POBBIO (30pOBO€ MUTaHUE, cOATAHCUPOBAHHBIN PEKUM 3aHATUN U

OTAbIXA, peryispHas ¢buznueckas AKTUBHOCTb); buznIecKoro
COBEpPLIEHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-0310POBUTENILHOM
JEATENBHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYyJAy, OCO3HAaHHMEM LIEHHOCTHU TPYAOJIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  MpodeccHOHANBHON  JIeSTeNbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOM W €& MPUIIOKEHUSIMH, YMEHHEM COBEpIIaThb OCO3HAHHBIA BBIOOP
Oynymeid mpodeccud U pealn30BbIBAaTh COOCTBEHHBIE IKU3HEHHbIE ILIAHBI;
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTU4ecKOMy OO0pa3oBaHUIO U
caM0oOoOpa30BaHMUIO Ha NPOTSIKEHWU BCEM JKU3HU; TOTOBHOCTHIO K aKTHUBHOMY
Y4acTHIO B PEIIEHUY ITPAKTUYECKUX 3a1a9 MAaTEMaTUYECKOW HAPaBIE€HHOCTH.

DKOJIOTUYECKOe BOCTIUTAHNUE:

c(hOpMUPOBAHHOCTBIO 3KOJOTUYECKONH KYyIbTYpbl, MOHUMaHUEM BIHSHUS
COLMAJIbHO-D)KOHOMUYECKUX IMPOLECCOB Ha COCTOSIHWE MPUPOIHONW M COLMAIBHOU
Cpelbl, OCO3HAaHHMEM TJI00aTbHOTO  XapakTepa JKOJOTWYECKUX  Mpodiiem;
OpHMEHTallel Ha NPUMEHEHWE MAaTeMaTW4YeCKUX 3HAaHWW Ui pelleHus 3a4ad B
o0NacTu  OKpyXKarollel cpelbl, IJAaHUPOBAHHUS TOCTYNMKOB U OLEHKH HX
BO3MO>KHBIX MOCJIEACTBUN [IJIs1 OKPY>Karollle cpeibl.

LleHHOCTH HAay4YHOTO O3HAHMS:

c(hOpPMUPOBAHHOCTBIO MHPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM UM  OOIIECTBEHHOW TMPaKTUKHU, TOHUMaHHEM
MaTeMaTU4YeCcKOd HayKh Kak cdepbl 4YeJOBEeHYeCKOH IesiTeNbHOCTU, STaroB eé
pa3BUTHS M 3HAUYMMOCTH J[UIsl PAa3BUTUS LMBWIM3ALMU; OBJAJEHUEM SI3bIKOM
MaTeMaTUKH W MaTEeMaTHYeCKOM KyJbTypOM KaK CpeICTBOM IIO3HAHUS MMpA;
TFOTOBHOCTBIO OCYIIECTBIATH INPOEKTHYIO M HCCIENOBATEIBCKYIO JAESTEIbHOCTD
WHJMBUAYaJIbHO U B TpyMIIE.

METANPEAMETHBIE PE3YJbTATDBI

MerarnpeameTHbIe pe3ysbTaTbl OCBOGHHS MPOrpaMMbl y4eOHOTO MpeaMera
«Matematuka» XapaKTepu3yrTcs OBJIaZICHUEM YHUBEpPCATbHBIMU
HO3HABAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
oelcmeusMuU, YHUBEPCANIbHbIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1)  VuueepcanvHvie = no3nasamenwvhvle  Oelicmseus,  obecnedusarom
Gopmuposarue 6a308bIX KOSHUMUBHLIX NPOYECCO8 o0OYYalowuxcs (0ceoeHue
Memooo8  NO3HAHUA  OKpyxcaiowe2o  Mupa,  NpuMeHeHue  J02UYECKUX,
uccnedo8amenbeKux onepayuil, ymeHull pabomams ¢ uHgopmayueii).

ba3oBble noruueckue necTBus:

e BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTeMaTHUYeCKUX
00BEKTOB, TMOHATHUNA, OTHOILICHUNA MEXIy MOHITUAMU; (OPMYyIUPOBATH
omnpejielieHUs]  TOHSTUM; yCTaHABIMBATh CYIIECTBEHHBIA  MpPU3HAK
KJaccu(UKaIi, OCHOBAaHWS JUIsl OOOOINEHUS M CpPaBHEHWS, KPUTEPUHU
MIPOBOJIMMOTO aHAJIN3a;



BOCIIpUHUMATh, (OpPMyIUpOBaTh U  TPeoOpa3oBhIBATH  CYXKICHWUS:
YTBEpAUTENbHBIE W OTpPUIlATeNIbHBIE, €IWHWYHBIe, YacTHBIE W 0OIIue;
YCIIOBHBIE;

BBISIBIISITH ~ MaTeMaTHYecKue  3aKOHOMEpPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (akTaxX, AaHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;
npemsiaraTh ~ KPUTEpPUH  JJIS  BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTHUBOPEUHNL;

JienaTh BBIBOJABI C HWCIIOJIb30BAaHWEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUeHHUH, YMO3aKIIFOUSHH 110 aHATIOTUY;
MIPOBOIUTH CaMOCTOSITENIbHO J0Ka3aTelbCTBa MaTeMaTUYECKUX
YTBEPKICHUH (TpSIMbIe W OT MPOTHUBHOTO), BBICTPAUBATh apTryMEHTAIIHIO,
MPUBOAUTH TPUMEPHI W KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYKJIEHUS U BBIBOIBI;

BBIOMpaTh CIOCOO pelleHus y4eOHOHM 3amadd (CpaBHUBATh HECKOJIBKO
BapMaHTOB pelIeHMs, BbIOMpaTh Haubonee NOAXOMAMMNA C Yy4ETOM
CaMOCTOSITeJTHO BbIJIEJIEHHBIX KPUTEPHEB).

Bba3oBrie nccnenoBaTenbcKkue JeCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEOBATEIbCKUM WHCTPYMEHT IMO3HaHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOLIKME MPOTUBOpeUre, Mpodiemy,
yCTaHAaBIWBAaTh HWCKOMOE€ W  JlaHHOe, (OPMHpPOBATH  THUIOTE3Y,
apryMeHTUPOBaTh CBOIO MO3UIINIO, MHEHHUE;

MIPOBOIUTH CaMOCTOSITENIbHO CIUTAaHUPOBAaHHBIN DKCIIEPUMEHT,
UCCJIeIOBaHWE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YecCKOTo
o0beKTa, sBJIEHUS, TIpoliecca, BBISIBICHUIO 3aBUCUMOCTEH MeXIy
00beKTaMH, SIBICHUSMHU, IPOLieccaMu;

CaMOCTOSITENTbHO (OPMYJIHPOBATH OOOOIIICHNS W BBIBOJBI TIO pe3ybTaTam
MPOBEeIEHHOT0 HAOIIO/IEHUSs, HCCIeOBaHUs, OILIEHUBATh JTOCTOBEPHOCTH
MOJIyYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IIEHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoIlecca, a TaK¥Ke BbBIJBUraTh
MPENOJIOKEHUSI O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSIX.

Pa6ota ¢ napOpManmeii:

BBISIBIISAT 1ePUIMTH MHPOPMALIUU, AHHBIX, HEOOXOJUMBIX IS OTBETa
Ha BOIIPOC U JJIsI pellieHHs 3a/1a4uu;

BEIOWpAaTh  WHGOPMAIIMIO W3  WCTOYHUKOB  DPA3JIMYHBIX  THUIIOB,
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIHIO
Ppa3UYHBIX BUJIOB U GOPM TpeACTaBICHHUS;

CTPYKTYpPUPOBaTh UHPOPMALINIO, MPEJCTABIATh €€ B pa3IudHbIX (opMax,
WJLTIOCTPUPOBATH Tpadrueck;



2)

OILIEHUBATh HaJIEKHOCTh uHbOpMaIuu o CaMOCTOSITEJIbHO
chopMyTUPOBAaHHBIM KPUTEPHSIM.
Vuueepcanvhvie = KOMMyHUKamueHble Oeclicmeus, obecneuuarom

CchOpMUPOBAHHOCTb COYUATILHBIX HABLIKOS 0DYVUAIOUUXCAL.
Oo0uenue:

BOCTIIpMHUMATh H  (OPMYyIHUpPOBATh CYXISHUS B COOTBETCTBUU C
YCIIOBUSIMU U IIeNISIMU OOIISHHUSI; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHMsI B YCTHBIX M NUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHMs 110
XOJly pelleHus 3a/la4yi, KOMMEHTHPOBATh MOJy4YE€HHBIN pPe3yJIbTaT;

B X0JIe 00CYKJeHUs 3aJ]aBaTh BOIPOCHI O CYIIECTBY 00CYX1aeMO TeMbl,
npo0sieMbl, pelaeMoil 3a/1a4u, BbICKa3bIBaTh UJIEH, HalleJIeHHbIe Ha TTIOMCK
pelIeHMs; COMOCTaBIATh CBOU CYXIEHUS C CYXACHHSIMH JAPYTHUX
YYaCTHUKOB JMaliora, oOHapyXMBaTh pa3jnyhe U CXOJCTBO MO3ULIUMN; B
KOPPEKTHOH Gopme GpopMyIupoBaTh pa3HOIIacHs, CBOM BO3paXKeHMUS,;
NpeACTaBIATh  pe3yJbTaTbl  pelleHHs]  3aJadd,  JIKCIEePUMEHTa,
UCCIICJIOBaHMsI,  TMPOEKTa;  CaMOCTOSITeNbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUSI C yUETOM 3a/1a4 MPEe3eHTaluH U 0COOCHHOCTE! ay IuTOPHUH.

CoTpyaHu4ecTBO:

3)

NMOHMMAaTh W WCIOJB30BaTh  NPEUMYIIECTBA  KOMAaHIHOH W
WHIMBUTyJIbHON pabOThI pH peleHNH YUeOHBIX 3a/1a4; TPUHUMATH 1eTh
COBMECTHOUM JeATeIHHOCTH, IUTAHWUPOBATh OPraHW3aldi0 COBMECTHOMN
paboThI, pacrpeaesaTh BUABI paboT, TOroOBapUBaThCs, 00CYKIATh MPOIECC
U pe3ynbTar paboThl; 00001aTh MHEHHS HECKOIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CyKIeHHs, 0OMEH MHEHHM,
«MO3TOBBIE IITYPMBD» W WHBIE); BBITIOJHATH CBOIO YacThb pabOTHl M
KOOPJIMHAPOBATh CBOW JIEWCTBHSI C JPYTUMH HWIEHAMA KOMAaH/IbI,
OIICHWBATh Ka4eCTBO CBOETO BKJIa/la B OOIIMA TMPOAYKT IO KPHUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuuseepcanvnvie  pecyniamueHble Oeticmaus, obecneyusaiom

Gpopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATH IIJIaH, AJITOPUTM PCIICHUS 3ada4H, BBI6I/IpaTB CItoco0 pemiceHusd €

y4€TOM MMEIOILIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIIeHUH ¢ y4ETOM HOBOW MH(OPMALINH.
CaMOKOHTpOJIb:

BIaJeTh HaBbIKAMU TO3HABAaTEIbHON pedieKcur Kak OCO3HaHUS
COBepIlaeMbIX NEHCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB;
BIaJeTh CHoco0aMU  CaMOIPOBEPKH, CAMOKOHTpOJISI —Mpolecca |
pe3yJbTara pelieHusl MaTeMaTUu4ecKoi 3a1auu;



e TPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH pPELICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B JEITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENCTB, TaHHBIX, HAMIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBAThb COOTBETCTBUE pe3yJbTaTa LEIM M YCIOBUSIM, OOBSICHSTH
IIPUYUHBI JTOCTHXXEHUS WIM HENOCTHXKEHUS PE3YJIbTAaTOB [EATEIIbHOCTH,
HAXOAWUTh OIINOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

OcBoenne ydeOHOTO Kypca «AnreOpa U Havalla MaTeMaTUYeCKOTO aHaTNu3a»
Ha ypOBHE cpelnHero odmiero oOpa3oBaHUs JOHKHO O0ecreYrBaTh IOCTHKCHHE
CJIeTYIOIINX TIPEMETHBIX 00pa30BaTeIbHBIX PE3ybTATOB:

10 KJIACC

Yucaa u BbIYHCICHUSA

OnepupoBarh MOHATHSIMHU: palUMOHAIBHOE U JIEWCTBHUTENIbHOE YHCIIO,
OOBIKHOBEHHas! U JeCSITUUHAs APOoOb, MPOLEHTHI.

BoinmonHATe  apudmeTHueckue — OMepaldd € palMOHAIBHBIMU U
JNEeWCTBUTEIIbHBIMU YUCIIAMH.

BbINonHATE MPpUOIMKEHHBIE BBIYMCICHUS, UCIIObB3Ys MPaBUIa OKPYTJIEHUS,
JiesaTh MIPUKUAKY U OLICHKY Pe3yJIbTaTa BBIYMCICHUMN.

OnepupoBarTh MNOHATHUSAMM: CTENEHb C LEJIbIM IIOKAa3aTeNeM; CTaHIapTHas
dopMa 3amMcu JIEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypaJlbHOW CTeleHHu;
MCIIONIb30BAaTh MOAXOIAILYI0 (POPMY 3alKCH IEHCTBUTENBHBIX YUCEN AT PelIeHuUs
MIPAaKTUYECKUX 3a/1a4 Y MTPEJCTABIICHUS JaHHBIX.

OnepupoBaTh NOHATHUSMH: CUHYC, KOCUHYC U TaHI'€HC IPOU3BOJIBHOIO YyIJa;
UCIIOJIb30BAaTh 3aIllUCh TPOU3BOJILHOIO YIJIa Yyepe3 0OpaTHble TPUrOHOMETpUUECKHe
GyHKITUH.

YpaBHeHHS H HEPABEHCTBA

OnepupoBarh MOHSATUSIMU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJOe,
paLMOHANIBHOE, UPPALMOHAIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHUE;

BrinonHATe npeobpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPRXXEHWM W pellaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BrInonHATe npeobpa3oBaHusl LENbIX, PAUUOHAIBHBIX U HPPALMOHAIBHBIX
BBIDQXEHUW W  pellaTb OCHOBHBbIE THIIBI  LEJBIX, PAalUOHAIBHBIX U
UppalMOHaIbHBIX YPABHEHUN U HEPABEHCTB.

IIprMeHsATh ypaBHEHNs M HEPABEHCTBA ISl PEIIEHNs] MaTeMaTUYECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHBIX o0IacTell HAyKH U peaslbHOM KU3HU.



MopnennpoBaTh peajbHble CUTyallud Ha S3bIKe ajreOpbl, COCTaBISTH
BBIp@XEHUS, YpaBHEHHUS, HEpaBeHCTBA IO YCJOBHMIO 3aJadyd, WCCIeI0BaTh
MOCTPOCHHBIE MOJIENIN C MCIIOIh30BaHUEM arlrapara ajireopsbl.

DyHKUNH U Tpaduku

OnepupoBaTh MOHATUSAMU: (YHKLUS, CIOCOOBI 3aAaHUs (PYHKLUMU, 00JacTb
ompezieNieHus] U MHOXECTBO 3HaueHUH QYHKIUH, rpaduk (GYHKIUH, B3aUMHO
oOpaTHbIe PYHKITUH.

OnepupoBaTb MOHATUSMHU: YETHOCTh M HEYETHOCTh (YHKLUUH, HYJIHU
(GYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKUNN U1 pellieHus] ypaBHEHUH.

Crtpoutph u unMTaTh rpaduKu JTUHEHHOW (YHKIUHU, KBaJApaTUUHON (YHKIUH,
CTeTIeHHON (YHKIUH C LEJIBIM MTOKa3aTeIeM.

Hcnonb3oBath rpaduku (QYHKOUE [UIs1  MCClIeOBaHUS IPOLIECCOB U
3aBUCUMOCTEH MpU PeLeHUM 3aJad U3 JPYruX y4eOHbIX MPeIMETOB U peajbHON
KU3HU; BBIpaXXaTh POpPMyJIaMH 3aBUCUMOCTH MEXIy BEIMUYNHAMHU.

Hauyana maTemaTH4Yeckoro anajmn3za

OnepupoBaTh MOHATHSIMH: IIOCIEIOBATENbHOCTh, apudmMeThyeckas H
reoMeTpuyecKas Iporpeccuu.

OnepupoBaTb MOHATUSMH: OECKOHEYHO YObIBalollas reoMeTpuyecKas
nporpeccusi, cymma 6ecKoHeYHO yObIBarolIeil reoMeTpUIeCcKOl POrpeccu.

3amaBaTh MOCIEOBATEIBHOCTH PA3TNIHBIMA CIIOCOOAMH.

Hcnonb30BaTh CBOICTBA MOCIEI0BATEIBHOCTEW U MPOrpeccuil sl peleHus
peanbHbIX 3a/1a4 PUKIIaJHOTO0 XapaKTepa.

MHo:xkecTBa M J1OTHKa

OnepupoBaTh MOHATHUSAMHU: MHOXECTBO, OTIEpAIlMU HaJl MHOKECTBAMHU.

Hcrnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapaTr Al OMHCAHHS
peabHbIX MpPOLIECCOB W SIBIGHUN, NpPU pElIeHUWH 3a7ad U3 JPYyruX Y4eOHbIX
peIMEeTOB.

OnepupoBaTh  MOHATHSIMH:  ONpeNeNeHHe,  Teopema,  CIIeJCTBHeE,
JI0Ka3aTeNbCTBO.

11 KJIACC

Ymncsaa u BbIYHCTEHHS

OnepupoBaTh TMOHATUSIMHU: HaATypajbHOE, IIeJloe YKCIO; HCIOJIb30BaTh
MPU3HAKU JETMMOCTH LIETBIX YHCeNl, pa3lio’KeHHe YHclia Ha TPOCThIe MHOKHUTEIH
JUIS pellieHus 3a1ad.

OnepupoBaTh MOHATHEM: CTETICHb C PAIlMOHATBHBIM ITOKa3aTEeIIeM.

OnepupoBaTh MOHSATUSMU: JorapudM 4YHcla, AECATUUYHbIE M HATypallbHble
Jorapu@MBbI.



YpaBHeHHs H HEPABEHCTBA

[IpuMeHsTH CBOMCTBAa CTeMEHW [UIsI  MpeoOpa3oBaHUS  BBIPAXKEHU;
ONepUpPOBaTh IOHATHSMU: ITOKA3aTEJIbHOE YPAaBHEHHE M HEPABEHCTBO; peIlaTh
OCHOBHBIE TUIIBI II0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHsATe npeoOpa3oBaHusl BBIpAXKEHWH, COJEp)KallUX Jorapumsl,
OTepUpOBaTh MOHITHAMHU: JIOTApU(PMUUIECKOe ypaBHEHNE U HEPABEHCTBO; pellaTh
OCHOBHBI€ THUIIBI IOTapU(PMHUUECKUX YpaBHEHUI 1 HEPABEHCTB.

Haxonuth perienus NpocTelnX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUSAMU: CUCTEMa JIMHEHHBIX YPaBHEHHU U €€ pelLIeHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUM Ui pELIEHUs IPAKTUYECKUX 3a1ay.

HaxomuTpe pemeHuss npocTeWInX CUCTEM M COBOKYITHOCTEN pallMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopnenupoBaTh peajbHble CUTyallUd Ha s3bIKe ajredpbl, COCTaBIAThH
BBIPDAXXEHUsI, YPaBHEHHUS, HEPAaBEHCTBA U CHUCTEMBl II0 YCJIOBHUIO 3aauH,
UCCJIe10BaTh IOCTPOSHHbBIE MOJIENM C UCIIOJIb30BaHUEM anmnapara aareOpsl

@®yHkuuu H rpadpuku

OnepupoBaTh MNOHATHSAMH: TepUOIUYEcKass  (QYHKIHS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKLHH, TOYKM OJKCTpeMyMa (YHKIMH, HauOonbliee U
HauMeHblllee 3HaueHUs (QYHKLIUU Ha M[POMEXYTKe; MHCIONb30BaTh HUX s
WccleI0BaHus QYHKITNH, 3a]TaHHON TpaduKoM.

OnepupoBaTh MOHATUSMHU: TpadUKH TMOKa3aTeIbHOU, Jorapu(MHUUECKON H
TPUTOHOMETPUUECKUX (PYHKLUH; N300paxkaTh UX Ha KOOPAMHATHOM IIIOCKOCTU U
UCIIOJIb30BaTh ISl PELIEHUs] YPAaBHEHUN U HEPABEHCTB.

N306pakaTh Ha KOOPAMHATHOM IJIOCKOCTH I'paUKH JIMHEHHBIX ypaBHEHUHN
Y WICTIOJIb30BaTh UX JJI PELICHHs] CUCTEMBI JIMHEWHBIX YPaBHEHU.

Ucnonrs3oBate rpaduke  QYHKIWANA JUIs  WCCIIENOBAaHUS TIPOIECCOB U
3aBUCUMOCTEH U3 APYTuX y4eOHBIX AUCLHUILIMH.

HayvaJyia MaTeMaTH4eCKOIo aHAJIN3a

OnepupoBaTh MOHATUSMU: HETIpepbIBHAS (QYHKIWS; MPOU3BOAHAS (PYHKINM;
MCIIOJIb30BaTh F€OMETPUUECKUN U (PU3UUECKHI CMBICI MPOU3BOIHOMN AJIsl pelleHus
3a7a4.

HaxoauThk npon3BoHbIe 31€MEHTApHBIX (QYHKIUI, BEIYUCIATH IPOU3BOIHbIE
CYMMBI, IPOU3BEJICHUS], YACTHOTO (DyHKLIUH.

Hcrnonb30BaTh NMPOU3BOIHYIO AJIsl UCCIeNOBaHUS (YHKIIMM HA MOHOTOHHOCTD
¥ KCTPEMYMBI, IPUMEHSATH Pe3yIbTaThl UCCICOBAHMS K TOCTPOSHUIO IpaKOB.

Hcnonb30BaTh MPOU3BOAHYIO Ul HAXOXKICHMS HAMIIy4llero pelleHus B
IIPUKIIAIHBIX, B TOM YKCJIE COLMAIBHO-DKOHOMUYECKUX, 3a1a4ax.

OnepupoBaTb TMOHATUSMHU: [E€pBOOOpa3Hasi M  MHTerpaj; I[OHUMATh
reoMeTpUYeCcKuil U GU3NUECKU CMBICT UHTErpaa.



HaxomuTh nepBooOpa3Hble 3jieMEeHTapHbIX (DYHKIWN; BBIYMCIATH WHTETPa
o ¢popmyiie HetoTorna—JIefioaM1IA.

Pemath npukiagHble 3aa4d, B TOM YHCIIE COIUATBHO-3KOHOMHUYECKOTO W
(bu3nvecKoro xapakrepa, CpeJICTBAMUA MaTeMaTHIECKOTO aHaJIN3A.



TEMATHYECKOE IIJNTAHUPOBAHUE

10 KUIACC
Koan4gecTBo 4acon JIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB H TeM (undgposBbie)
n/n MPorpaMmbI Bcero Konrpoaenpie  Mpakrmieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHokecTBa palluOHAIBHBIX U
1 JIEHCTBUTEINIbHBIX Uncell. PanmonanbHble 14 1
ypaBHEHHUSI U HEPABCHCTBA
) Oyukiun 1 rpaduku. CTeneHsb ¢ MelTbiM 6
noKazaresiem
3 ApudMeTHiecKuiit KOpeHb N—Ol CTETICHH. 13 1
WpparmonansHble ypaBHEHUS U HEPABEHCTBA
DopmyIsl
4 TPUTOHOMETpUHU. T pUroHOMeTpUUECKHE 22 1
ypaBHEHHSI
5 [TocnenoBaTeIbHOCTH U TPOTPECCHH 5
6 [ToBTOpenue, 06001eHNEe, cCUCTEeMaTH3AIUs 3 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KoanuecTBo 4acon JIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (undgposBbie)
n/n NMPOrpaMMbI Bcero Korrpoapmeie  Tpakrmiccine o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
CrermneHb ¢ palluOHAIBHBIM [TOKa3aTeeM.
1 [TokazarenpHas Gpynkmus. [TokasarenpHbIe 12 1
ypaBHEHMsSI U HEpaBeHCTBA
Jlorapudmudeckast QyHKIIHS.
2 Jlorapudmudeckne ypaBHCHHS U 12
HEpaBeHCTBA
Tpuronomerpudeckue GyHKIUU U UX
3 rpaduku. Tpuronomerpuueckue 9 1
HEpaBeHCTBA
4 [IponsBonHas. IIpumenenne npon3BoaHON 24 1
5 WNHuTterpan u ero npuMeHeHHS 9
6 Cucremsbl ypaBHeHHH 12 1
7 Harypanbhbie u 1ebie ynciia 6
g [ToBTOpeHUE, 06001IEHNE, CCTEeMAaTH3AIIUS 13 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







HOYPOYHOE NIVIAHUPOBAHUE
10 KJIACC

No
n/n

Tema ypoka

KoaungecTBo uacos

Bceero

KonrtpoabHbie
paboThbI

IIpakTHnyeckune
padoThI

JlaTa
H3yqdeHusl

JIeKTpPOHHbIE
nudpoBbie
oOpa3zoBaTe/ibHbIE

pecypcbl

MHO)I(GCTBO, oIepany HaJl MHOXCCTBaMHU.

JHuarpammsl Ditnepa—Benna

06.09.2023

Panmonansusie yncia. OOBIKHOBEHHEIE U
JIECATHYHBIC IPOOH, POIICHTEI,
OeCKOHEUYHBIE TTePUOANIECCKUE APOOH

06.09.2023

Apudmernueckue oneparum ¢
palnoHaJIbHBIMU YHCIAMH,
peoOpa30BaHUsI YUCIOBBIX BbIpaXKEHHH

13.09.2023

[Ipumenenue apoOeit u MPOIEHTOB JIJIst
peleHus TPUKIIAIHBIX 3a1a4 U3
pa3IMYHBIX OTpacyiell 3HaHUU U pealbHOI
KHU3HU

13.09.2023

[Ipumenenue qpoOeit u MPOIEHTOB JIIst
peleHus NPUKIIAIHBIX 3a1a4 U3
pa3IMYHBIX OTpacyiell 3HaHUU U peanbHON
KHU3HU

20.09.2023

JleicTBuTENbHBIE YKClia. PammonanbabIe 1
HppaloHalIbHbIE YK CIIa

20.09.2023

ApudpMeTHIeCKHEe OTIepaIluy ¢
JICUCTBUTEIbHBIMHU YK CIIAMHA

27.09.2023

HpI/I6J'II/I)KéHHBIC BBIUUCJICHUA, ITpaBUJId




OKpYTJICHUS, TPUKUJIKA U OI[EHKA
pe3ynbTara BEIYUCICHUH

27.09.2023

TO)KI[CCTBB, " TOXKICCTBCHHLBIC

peHICHUS NPAKTUYCCKUX 3a/1a4d U

9
peoOpa3oBaHms 04.10.2023
10 VYpaBHeHHE, KOpEHb YpaBHEHUS
04.10.2023
11 H
€paBEHCTBO, pellIeHUEe HEPaBEHCTBRA 11.10.2023
12 MeTtox nHTEpBATIOB 11.10.2023
Pemenne nensix u 1poOHO-paliOHATBHBIX
13 B
ypaBHEHUI U HEPABEHCTB 18.10.2023
KonTtponbHnas padota no teme "MHoxecTBa
14 i .
palOHATIBHBIX U AEHCTBUTEIHHBIX qncen” 18.10.2023
PanronanbHble ypaBHEHHSI U HEPABEHCTB
15 OyHKIMs, cr1ocoObl 3a1aHus PYHKIUH.
B3aumuo obpatnble GyHKINH 25.10.2023
I'paduk Gynakmum. O6IACTE ONpeTeTICHIS
16 ¥ MHOJKECTBO 3HaueHUU QyHKIU. Hynm 75.10.2023
¢ynkuuu. [IpoMexyTKu 3HaKOIOCTOSIHCTBA
17 YéTHble 1 HEYETHRIC (PYHKITHH 08.11.2023
CreneHp ¢ IETbIM MTOKa3aTeNEM.
18 CTle):[apTHa;I dbopma 3anucu 08.11.2023
JIeMCTBUTENILHOTO YHCTIa
Hcnonp3oBanne moaxo e popmbl
19 3aIuCH JIeHCTBUTENBHBIX YUCeIT IS 15.11.2023




OpCACTABJICHUSA JAHHBIX

Crenennas QyHKIHS C HATYpATbHBIM U

20 LeJIbIM ToKa3areneM. E€ cBolicTBa 1 15.11.2023
rpadux
71 ApupMETHISCKHI KOPpEeHb HATYPAITLHOM
CTETeHH 22.11.2023
” ApudmeTHIecKuit KOpeHb HATYpaTbHOM
CTETIeHH 22.11.2023
CaoticTBa apuPMEeTHUECKOTO KOPHS
23 .
HaTypaJbHOU CTENIEHU 29.11.2023
CBoiicTBa apu(hMETHIECKOTO KOPHSI
24 .
HaTypaJIbHON CTENEeHU 29.11.2023
CaoticTBa apuPMEeTHUECKOTO KOPHS
25 .
HaTypaJbHOU CTENIEHU 06.12.2023
%6 JleiicTBus ¢ apuMETHISCKIMH KOPHSIMHU
N—oM CTeNeHn 06.12.2023
7 JleiicTBus ¢ apupMeTHICCKIMU KOPHSIMH
n—oii crenexHu 13.12.2023
)3 JleiicTBus ¢ aprMETHISCKIMH KOPHSIMHU
Nn—OoM CTeNeHn 13.12.2023
29 JleiicTBusi ¢ apupMeTHICCKIMU KOPHSIMH
n—oii creneHu
30 JleiicTBus ¢ apupMeTHICCKUMU KOPHSIMH
n—oii crenexHu 20.12.2023
31 Pemmenne uppannoHanbHBIX YpaBHEHUN U
HEPaBEHCTB 20.12.2023
0 Pemmenne uppannoHa bHBIX YpaBHECHAN U
HEPaBEHCTB 27.12.2023




Pemenne UppalruOHAIIbHBIX ypaBHeHI/Iﬁ n

33 HEpPaBEHCTB 27.12.2023

34 Pemenune uppannoHaibHBIX ypaBHEHUN U
HEPaBEHCTB

15 Pemenune uppannoHaibHBIX ypaBHEHUN U
HEPaBEHCTB

36 CoiicTBa u rpaduk KOpHsI n-0if cTenenu

37 CpoticTBa ¥ rpadK KOPHS N-Ol CTCTICHH
KonTtponbsHas pabota o teme

18 "ApupMeTHICCKHI KOPEHb N—OW CTCTICHH.
WppanyoHaibHble ypaBHEHUS U
HepaBeHCTBA"

39 Cunyc, KOCUHYC ¥ TaHT'€HC YUCIIOBOTO
aprymeHTa

40 Cunyc, KOCUHYC ¥ TAaHT'€HC YUCIIOBOTO
aprymeHTa

A1 ApKCHHYC, apKKOCUHYC ¥ apKTaHT€HC
YHCIIOBOTO apryMeHTa

1 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckast OKpy>KHOCTb,

43 OIIpeZIe/IEHNE TPUTOHOMETPUYECKUX
(GYHKIMN 9ACIOBOTO apryMeHTa
Tpuronomerpuyeckast OKpy>KHOCTb,

44 oTpeieJICHuEe TPUTOHOMETPUUECKIX
(GYHKIMI 9MCIIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPHYECKUE (POPMYITBI

46 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI




47 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI 1

48 OCHOBHBIE TPUTOHOMETPHYECKUE (POPMYITBI 1

49 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX |
BBIPAKEHU N

50 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX )
BBIpaKeHU I

51 IIpeoOpa3oBaHue TPUTOHOMETPUIECKUX |
BBIPAKEHU N

57 [Ipeobpa3oBaHyre TPUTOHOMETPUUECKHUX |
BBIPAKECHU N

53 [Ipeobpa3oBaHyre TPUTOHOMETPUUECKHUX )
BBbIpaKeHU I

54 Pemenne TpuroHOMeTpUIECKUX YPABHEHHM 1

55 Pemenne TpuroHoMeTpu4eCcKUX ypaBHEHUI 1

56 Pemenne TpuroHOMeTpUIECKUX YPABHEHHM 1

57 Pemenue TpuroHoMeTpu4eCcKUX ypaBHEHUI 1

58 Pemenne TpuroHOMeTpUYECKUX YPABHEHHH 1

59 Pemenue TpuroHoMeTpu4eCcKUX ypaBHEHUI 1
Kontponpnas padota mo teme "dopmyibt

60 TpUroHoMeTpuu. TpuUroHomeTpuueckue 1
ypaBHeHHUS"
[locnenoBaTeabHOCTH, CLIOCOOBI 33 JaHUSI

61 HOCJIENOBATEILHOCTEN. MOHOTOHHBIE 1
MoCIIe10BaTeIbHOCTH
Apudmerndeckasi ¥ TeOMeTpHIECKast

62 nporpeccuu. Mcnosp3oBaHue mporpeccuu 1

JJI pCIICHUA pC€aJIbHBIX 3a]a4




MPUKJIAHOTO XapaKTepa

beckoHeuHo yObIBaroIasi reoMeTpudecKast

63 nporpeccus. Cymma 0€CKOHEYHO 1
yOBIBaIOIIEi reOMeTpUIEeCKON MPOrpeccuu

64 ®dopMyIia CIIOKHBIX TPOIIEHTOB 1

65 ®DopMyia CII0KHBIX TPOLIEHTOB 1
O06006I11IeHNE, CUCTEMATH3allU 3HAHUHT 3a

66 Kypc ayire0phl ¥ HadaJl MaTeMaTHIeCKOTO 1
anaim3a 10 knacca

67 Hrorosas xoHTposbHAs paboTa 1
O06001Ienue, cucTeMaTH3alus 3HaHUH 3a

68 Kypc anreOpbl M Haual MaTeMaTHYecKOro 1
anaim3a 10 krnacca

OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

Koan4gecTBo 4acon JIeKTpPOHHbIE
Ne Hara nugpoBbie
Tema ypoka Kontrpoasnbie IlpakTuueckne
n/u Bcero H3ydeHusi oOpa3oBaTeIbHbIE
padoThI padoThI
pecypesl
TeNeHb [HOHAJIBHBIM II TeIeM
Crenens ¢ parmoHan okaszarese 1
2 CBoiicTBa cTeneHu 1
3 [Ipeo6pa3oBanue BbIpaXeHHUH, copepKaIux |
paloHaIbHbIEe CTEIeHH
4 [Ipeo6pa3oBanue BbIpaXeHHUH, copepKaIux |
paloHaIbHbIE CTEIEHH
5 [IpeoOpazoBaHue BhIpaXEHUH, COAepKAIIUX |
paroHaIbHbIe CTETICHH
6 [TokazaTenpHBIC YpaBHEHUS U HEPABEHCTBA 1
7 [lokazarenapHbIC ypaBHEHUS U HEPABEHCTBA 1
8 [TokazaTenpHBIC YpaBHEHUS U HEPABEHCTBA 1
9 IlokazarenapHble ypaBHEHUS U HEPABEHCTBA 1
TEJIbHBI BHEHUS U HEPABEHCTB
10 [Tokazare € ypaBHe €paBeHCTBA 1
1 [TokazarenpHast QyHKIHS, €€ CBOMCTBA U |
rpaduk
KonTpossnas padora no teme "CreneHs ¢
12 paIMoHaIBLHBIM TTOKA3aTeIeM. | |
[ToxazarenpHas Gynkuus. [lokazarenpHbIe
ypaBHEHUS U HEpaBEHCTBA"
13 Jlorapudm uucna 1
14 JlecsaTHYHBIC W HATypaJIbHBIC JIOTAPHU(PMBI 1




[IpeoOpazoBaHue BEIpaXEHUH, COAepKAIUX

15
Jorapu(MbI

16 [TpeoOpazoBanue BEIpaKEHHN, COJIEPKAIIAX
JorapuMsl

17 [IpeoOpa3oBanue BRIpaKEHHIA, COACPIKATITIX
Jorapu(MbI

18 [TpeoOpazoBanue BEIpaKEHHN, COJIEPKAIIAX
Jorapu(MbI

19 Jlorapumudeckre ypaBHEHUS U
HEepaBEHCTBA

20 Jlorapudmudeckue ypaBHEHUS U
HEpaBEHCTBA

)1 Jlorapumudeckre ypaBHEHUS U
HEepaBEHCTBA

” Jlorapumudeckre ypaBHEHUS U
HEepaBEHCTBA

” Jlorapudmudeckas GpyHKIHs, €€ cBOWCTBA U
rpaduk

24 Jlorapupmuueckas GyHKIUS, €€ CBOWCTBA U
rpadux

)5 Tpuronomerpruyeckne QYHKIIAU, HX
CBOIiCTBa U rpaduKu

%6 Tpuronomerpruyeckne QYHKIIAU, HX
CBO¥CTBa ¥ rpaduKu

7 Tpuronomerpudeckue GyHKIUH, UX
CBOIiCTBa U rpaduKu

)3 Tpuronomerpruyeckne QYHKIIAU, HX

CBOIiCTBA U rpaduKu




[IprMepbl TPUTOHOMETPHUUECKHUX

29
HEPaBEHCTB

30 [IpumMepbl TPUTOHOMETPHUECKUX
HEPaBEHCTB

31 IIpuMepb! TPUTOHOMETPUUECKUX
HEPaBEHCTB

0 [IpuMepbl TPUrOHOMETPHUECKUX
HEPaBEHCTB
KonTposbHas padora no teme
"Jlorapudmuueckast GyHKIUS.
Jlorapudmuyueckue ypaBHEHUS U

33 HepaBeHCTBA. T pUroHOMeTprUIECKHe
(GYHKITUA ¥ BX
rpa¢uku. TpuronomMmeTpudeckue
HepaBeHCTBA"

34 HenpepoiBable pyHKIIUN

15 Meton nHTEpBaANIOB /IS peIIeHUs
HEPaBEHCTB

36 Metona uHTEpBaJIOB JIJIs1 peIIeHUS
HEPaBEHCTB

37 [IpousBonnas GyHKIUU

38 [TpownsBoHas GyHKITUN

39 ['eomeTpuueckuii U HpU3NIECKHI CMBICIT
MIPOU3BOJHOMN

40 ['eomeTpryeckuii ¥ GU3NISCKUI CMBICIT
IIPOU3BOIHOMI

41 [Tpon3BoIHEIC SJIEMEHTAPHBIX (PYHKITHIA

42 [Ipon3BoiHbIE BIIEeMEHTAPHBIX (QYHKIUN




HpOI/ISBOI[HaSI CYMMBI, ITIPOU3BCICHU,

43
YaCTHOTO (DYHKIIAH

A4 [IpousBoiHAS CYMMBI, TPOU3BEICHHS,
9acTHOTO (PYyHKIMH

45 [Tpon3BoHAs CYMMBI, IPOU3BEICHUS,
YaCTHOTO (DYHKIIAH
[IpumeHeHne MPOU3BOTHON K

46 WCCIICIOBAHMIO (DYHKITHIT HA MOHOTOHHOCTh
U KCTPEMYMBI
[IpumeHeHne MPOU3BOTHON K

47 UCCIIeIOBaHMIO (PYHKITMII HA MOHOTOHHOCTD
U 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K

48 UCCIIeIOBaHMIO (PYHKITMI HA MOHOTOHHOCTD
U KCTPEMYMBI
[Ipumenenne npou3BOIHON K

49 UCCIIeIOBAHMIO (DYHKITHIT HA MOHOTOHHOCTh
U KCTPEMYMBI

50 Haxoxaenne HanOOIbIIero 1 HANMEHBIIIETO
3HaueHUS (QYHKITUU Ha OTPE3Ke

51 Haxoxaenne HanOoIbIIero 1 HaMMEHBIIIETO
3HaueHUs QYHKIIUU HA OTPE3Ke

5 Haxoxnenrne HanOOoIIbIIero 1 HANMEHBINETO
3HaYeHUS (QYHKITUU Ha OTPE3Ke

53 Haxoxaenne HanOoIbIIero 1 HAMMEHBIIIETO
3HaYeHUS (YHKITUU Ha OTPE3Ke

54 Haxoxaenne HanOOIbIIero 1 HaMMEHBIIIETO

3HaA4YCHUA (I)YHKI_II/II/I Ha OTPE3KE




HaxomeHHe HaKOOJIBIIEr0 ¥ HAUMEHBIIErO

39 3HaYeHUS (YHKITUU Ha OTPE3Ke
[IpumeHeHnEe TPOU3BOIHON JUIs
HAXO0’KJICHUS HAMTy4Illero pereHus B

56 IPUKIIAIHBIX 337a4ax, 1yl ONpeaeIeHUs
CKOPOCTH TIpoliecca, 3aJaHHOTO (popMyIIoit
WK rpaduxoM

57 KonTposbHas padoTa no teme
"IIponsBojHas. [Ipumenenue nponssoaHoi"

58 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX

59 [lepBoobpaznas. Tabmuma mepBooOpa3HbIX

60 WuTerpai, reoMeTpudecKuil U GU3NISCKUT
CMBICIT HHTETpaJia

61 WuTterpai, reomeTpuueckuit 1 Gpusnyueckuit
CMBICIT HHTETpaJia

6 WuTterpai, reomeTpuueckuit 1 Gpusnyueckuii
CMBICJI HHTETpajia

63 Brrauciienne naTerpana mo gpopmyie
Herorona—JleiiGHura

64 Brruucnienne nnterpana mno gpopmyiie
Herorona—JleiiGHuia

65 Brruucnenune nunterpana mno gpopmyiie
Hrrorona—IJleiibnuna

66 Brrauciienne naTerpana mo gpopmyie
Herorona—IJleiiGHura

67 Cucrembl TMHEMHBIX YpaBHEHUH

68 Cuctembl TMHEHHBIX YpaBHEHUH

69 Pemenue npukiaaHbIX 337124 ¢ TOMOUIBIO




CUCTEMBI JINHEHHBIX ypaBHECHUN

70

Pemenne npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEHHBIX ypaBHECHUN

71

CucremMbl U COBOKYITHOCTH LIETIBIX,
panroHaIbHBIX, UPPALHOHAIBHBIX,
MOKa3aTeIbHBIX, JTOTapH(PMAIECKIX
YpPaBHEHUU W HEPABEHCTB

72

CucreMbl U COBOKYITHOCTH LIETIBIX,
panoHaIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, JTOTapH(PMHAIECKIX
YpPaBHEHUU W HEPABEHCTB

73

CucteMbl U COBOKYITHOCTH 1IEJIBIX,
panoHaIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, JTOTapu(PMHAIECKIX
YpPaBHEHUU W HEPABEHCTB

74

CucteMbl U COBOKYITHOCTH 1IEJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, JTOTapH(PMHAIECKIX
YpPaBHEHUU W HEPABEHCTB

75

Hcnonp3oBanue rpadukoB GyHKIUN 715
peleHus ypaBHEHUN U CUCTEM

76

Hcnone3oBanne rpadukoB GYHKIAN JJTsT
pelIeHUs] YpaBHEHUH U CHCTEM

77

IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO MaTEMaTHYECKUX
3aJ1a4 ¥ 3aJ1a4 U3 pazIuyHbIX 00acTei
HAYKHU U peaIbHOW KU3HA

78

KonTpossnas padora no teme "MHTerpan n




ero npuMeHeHus. Crucremsl ypaBHeHUR"

HaTypaanHe " 1CJIbIC YUCiia B 3aJja4daX U3

7 peanbHOM JKU3HU

20 HarypanbHbie u 11e51p1e 9yiciia B 3aja4ax u3
pEATBHON KU3HU

81 HatypanbHble 1 1ienple yrcia B 3aja4ax u3
peanbHON JKU3HU

82 [Ipu3HaKK JETMMOCTH HETBIX YUCE

83 [Ipu3HaKky JeIMMOCTH LEJBIX YUCEI

84 [Ipu3HAKK JETMMOCTH HETBIX YUCE

85 [ToBTOpeHmE, 0600IEHNE, CHCTEMATH3AITHS
3HaHUM. Y paBHEHUS

26 [ToBTOpenue, 06001EeHNe, cUCTeMaTH3aIUs
3HAHUN. Y paBHEHHUS

g7 [ToBTOpeHmE, 0600IIEHNE, CUCTEMATH3AITHS
3HaHUM. Y paBHEHUS

28 [ToBTOpeHME, 0600IIEHNE, CUCTEMATH3AITHS
3HaHUM. Y paBHEHUS

29 [ToBTOpenue, 06001IeHNe, cUCTeMaTH3aIUs
3HAHUN. Y paBHEHUS

90 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AITHS
3HaHUM. Y paBHEHUS

o1 [ToBTOpenue, 06001IeHNe, cCUCTeMaTH3aIUs
3HaHuil. HepaBeHcTBa

9 [ToBTOpenue, 06001IeHNe, cCUCTeMaTH3aIUs
3Hanuii. HepaBeHcTBa

93 [ToBTOpeHME, 0600IIEHNE, CHCTEMATH3AITHS




3HaHui. HepaBeHcTBa

[ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIHS

94 . 1
3HaHuii. HepaBeHcTBa

95 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIIHS |
3HaHui. CHCTEMBl YpaBHEHH I

96 [ToBTOpenue, 06001meHNe, cuCTeMaTH3aIUs )
3HaHui. CrucremMpl ypaBHEHUN

97 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIIHS |
3HaHui. OyHKIHN

08 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIIHS |
3HaHui. DyHKIIUH

99 Wtorosast KOHTpoJIbHAS paboTa 1

100 Nroroast koHTpOaBHAS paboTa 1
O0o01enue, cucTeMaTA3alus 3SHAHUH 3a

101 Kypc ajireOpbl ¥ Hayall MAaTeMaTUYeCKOTrO 1
anamu3a 10-11 xmaccos
O0o01enue, cucTeMaTA3alus 3HAHUH 3a

102 Kypc aJireOpbl ¥ Hayall MAaTEMaTUYECKOTrO 1
anamm3a 10-11 knaccos

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKUE MATEPHUAJIBI U1 YYUTEJIA

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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