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IMMOACHUTEJBHAS 3AIIMCKA
Pabouas nmporpamma 1o Asredpe u Ha4YaJIaM MaTeMaTHYeCKOr0 aHAJIM3a HA YPOBHE CPEIHEro 00IIero 00pa3oBaHus COCTaBICHA B COOTBETCTBUU
¢ ®I'OC COO ( yrBepxkaen nmpukazom Munucteperba npocsemienus PO Ne 732 ot 12.08.2022 roga), @enepaiibHON 00pa30BaTeIbHON MTPOrpaMMOi
cpennero obmiero oopazoBanus (yrBepxaeHa npukazoM MunnpocsenieHus: Poccuu ot 18.05.2023 mog Ne 371), OcHoBHOM 00pa3oBaTeIbHOM MpOrpaMMon
cpennero obmiero oopazoBanusi MBOY «I'umnaszus Nel r. HoBomaBioBckay.

Pabouas mporpamma yuyeOHOro Kypca «Anredbpa M Hayala MaTeMaTH4YeCKOro aHajlu3a» 0a30BOro ypoBHs i oOywarommxcs 10 —11 kiaccoB
paspaboraHa Ha ocHOBe DelepanbHOr0 rocyAapCTBEHHOr0 O0pa30BaTENILHOIO CTaHJApTa CPEIHEro oO0Iero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, NPEABSIBISIEMbIX K MaTeMaTHYecKoMy oOOpa3oBaHHUIO, M TpaAMLMNA poccuiickoro oOpasoBaHus. Peanmuzanus mporpaMMel
obecreyrBaeT OBJIA/ICHUE KIIIOYEBBIMH KOMIIETEHLHMSMH, COCTABJISIOIIMMHU OCHOBY JUISI CaMOPa3BUTHS U HENPEPHIBHOIO 00pa3oBaHMs, IEIOCTHOCTh
OO0IIEKyYJIbTYPHOTO, JINYHOCTHOT'O U TI03HABATENILHOTO PA3BUTUS JTUYHOCTH O0YUaIOIIUXCS.

HEJIX U3YUEHUSA YYEBHOT'O KYPCA

Kypc «Anredpa n Hadama MaTeMaTHIECKOTO aHAIM3ay SIBIISIETCS OJTHAM M3 HanOoJIee 3HAYMMBIX B IIPOTpaMMe CTapIIei MIKOJIBI, IIOCKOIBKY, C OJHOMH
CTOPOHBI, OH 00€CTIeYrBaeT MHCTPYMEHTAIbHYIO 0a3y IS U3YYEeHHUS BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C IPYTOi CTOPOHBI, (POPMHUPYET TIOTUYECKOE U
abCcTpakTHOE MBIIUICHUE YYalTUXCsS Ha YPOBHE, HEOOXOAUMOM JUISI OCBOEHUSI KYPCOB HH(POPMATHKH, OOIIIECTBO3HAHMSI, HICTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydyalllhecs OBJa/IeBalOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HayKu, KoTopas (OpMyJIHpPYeT CBOM JOCTH)KEHHS B MaTeMaTUYECKOMU
dbopwme.

Kypc anreOppl u Hauan mMaTeMaTH4YeCKOTO aHajin3a 3aKJaJblBaeT OCHOBY JJISl YCIIEHIHOTO OBJIAJEHUS 3aKOHAMU (U3HUKH, XUMHUH, OUOIIOTHUH,
MOHMMAHUS OCHOBHBIX TEHICHIIMI 3KOHOMHKH U OOIIECTBEHHOMN >XHM3HH, MO3BOJSET OPHEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHON KHM3HHU. B Toxe BpeMst oBiaieHNe aOCTPaKTHBIMU H JIOTHYECKH CTPOTMMH MaTEeMaTHICCKHUMU
KOHCTPYKIUSMHU Pa3BUBACT YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTUHHOCTh YTBEPIKACHUS, MCIIOJIB30BaTh 0000IIEHIE W KOHKPETU3aIHIO,



a0CTparupoBaHue U aHAJIOTUIO, GOPMHUPYET KpEeaTMBHOE M KPUTHYECKOE MbIIUICHHE. B Xone m3ydeHus anreOpbl M Hayal MaTeMaTHYeCKOro aHalu3a B
CTapuIey IIKOJIE yYauluecs MOJIy4YaroT HOBBIM ONBIT PEIICHUS NPUKIAJHBIX 3a1a4, CAMOCTOATEIBHOTO IMMOCTPOCHHSI MATEMAaTHYECKUX MOJEIECH pealbHbIX
CUTyallull ¥ MHTEPIPETALUH MOIYYCHHBIX PEIICHUM, 3HAKOMSTCS C IPUMEPAaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEHN B NPUPOJE, HAYKE U B UCKYCCTBE, C
BBLAAIOUMUCA MATCMATHYCCKUMU OTKPBITUAMHA U UX aBTOpPAMU.

Kypc obnamaer 3HauMTENbHBIM BOCHHTATENIBHBIM IOTEHIIMAIIOM, KOTOPBIA peanu3yercss Kak depe3 Y4deOHBI Marepuan, CIocOOCTBYIOIIUI
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHUs, TaK M dYepe3 cleuupuKy y4dyeOHOW MAeATeNbHOCTH, TpeOyrolell caMOCTOATENbHOCTH, aKKypaTHOCTH,
IIPOJOJDKUTENbHON KOHIEHTPAlU BHUMAHUA U OTBETCTBEHHOCTH 32 IIOJyYEHHBIN PE3YJIbTaT.

B ocHoBe MCTOAUKHU 06yqu1/151 anre6pe U HavaJlaM MaTCMaTU4YCCKOI'O aHaJlnu3a JICKUT I[GSITGJIBHOCTHBIﬁ IIPUHIHIT 06yquI/ISI.

Crpykrypa Kypca «AnrebOpa M Hayaja MaTEMaTUYECKOTO aHajM3a» BKIIOYAET CIEAYIOIIHME COJepKaTelIbHO-METOANYecKHe JUHUU: «Yucma u
BbIUUCIeHUs», «DyHKIMM U rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Hauana maremarnueckoro aHanusa», «MHOKeECTBa M JIOTHKa». Bce OCHOBHBIE
COJIepPKATEIbHO-METOJUUECKUE JIMHUM M3Y4aloTCs Ha MPOTSHKEHUU ABYX JIET OOydeHHus B CTaplied IIKoje, €CTeCTBEHHO AONOJHSS Ipyr Apyra u
IMMOCTCIICHHO HAChIAACh HOBBIMU TCMAaMHM W pa3aciaMu. I[aHHblf/'I KypC ABJIACTCA HUHTCIPATHBHBIM, ITOCKOJIBKY O6”I)€III/IH$IGT B cebe COJACPIKAaHNC
HECKOJBbKHUX MaTCMaTHYCCKUX MUCIHUIIINH: a.nre6pa, TPUTOHOMCTpPHUA, MaTeMaTUYeCKH aHaJIN3, TCOPUSA MHOXKCCTB U Op. ITo MEpPC TOr0 KakK ydalguecs
OBJIa/IeBAlOT BcE OoJsiee MIMPOKMM MAaTEMaTHYECKHUM ammaparoM, y HHUX IOCJIEI0BAaTENIbHO (OPMHUPYETCS M COBEPUICHCTBYETCS YMEHHE CTPOUTh
MaTeMaTHYECKyI0 MOJIeJIb peajlbHOW CUTYalluH, IPUMEHATh 3HaHUS, OIy4YEeHHbIE B Kypce «Airedpa U Hayala MaTeMaTUYECKOI0 aHAJIM3ay, Ul PEIIeHUs
CaMOCTOSITENTLHO C(OPMYITHPOBAHHON MAaTEMaTHIECKOM 3a/1auH, a 3aT€M HHTEPIIPETUPOBATH MOJTyUYSHHBIN Pe3yIbTar.

COI[ep)KaTeJII)HO-MeTOI[I/I‘-ICCKaSI JImHuS «YUuciia ¥ BBEIYHCIICHUS) 3aBCp1IacT (1)OpMI/IpOBaHI/Ie HAaBBIKOB HCIIOJB30BaHUA IlGIZCTBI/ITCJIBHBIX YHUCElIl,
KOTOpoe ObUIO HayaTO B OCHOBHOW miKojie. B crapmieil mkone oco6oe BHUMaHME yaensercss (OPMHUPOBAHMUIO NMPOYHBIX BBIYHUCIUTENBHBIX HaBBIKOB,
BKJIIOYAIOIIUX B Ce0sl MCMOJIb30BAHUE PA3TUYHBIX (HOPM 3arucH ASUCTBUTEIHHOIO YKCIIA, YMEHHE PAllMOHAIBHO BBIMOJHATH JEHCTBUS C HUMHU, JIeNaTh
MPUKUIKY, OLIEHUBaTh pe3ynbraT. OOydaronuecs: Noay4yaloT HaBBIKM MPUOIMKEHHBIX BHIYMCIECHUHN, BBIIIOJIHEHUS AEUCTBUN C YMCIaMM, 3allMCaHHBIMU B
CTaHHapTHOﬁ (1)0pMe, HCIIOJIB30BaHUA MaTEMAaTHYCCKUX KOHCTAaHT, OIICHUBAHUS YU CJIOBBIX BI)Ipa)KeHI/II\/'I.

Jluausa «YpaBHEHUS U HEPABEHCTBA» pealin3yeTcs Ha MPOTSHKEHUH BCero oOyueHHs B CTapllei IIKoje, MOCKOJIBKY B KaXIOM pasfielie MporpaMMbl
IPEeJYyCMOTPEHO pELIeHHE COOTBETCTBYIOMIMX 3agad. OOydaroliuecss OBIAJEBAIOT pPa3IMYHBIMK METOJaMM PpEIICHUS LENbIX, pallOHAJIbHBIX,
UPPALMOHATILHBIX, I10Ka3aTeIbHBIX, JIOTapU(PMHUUECKUX M TPUTOHOMETPUUECKHUX YpAaBHEHMH, HEpaBeHCTB M MX cHucTeM. llomyueHHble yMeHHUS
HCIIOJIB3YIOTCA HpHU HCCICAOBAHHUU q)YHKHI/Iﬁ C IIOMOUIBIO HpOHSBO}IHOﬁ, PEIICHUN TPUKIAAHBIX 3aJa4d MW 3aJjad Ha HaxXO0XICHUC HauOONBIINX U
HaUMEHBIINX 3HaYeHui QyHKuu. JlaHHas comeprkaTesbHas JMHUS BKIIOYAeT B ceds Takke (GOpMHUPOBaHUE YMEHUH BBINOJIHATH Pacy€Thl o Gopmyiam,
npeoOpa3oBaHusl ILEJbIX, PAUOHANBHBIX, WPPAMOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHUH, a TaKKe BBIPAKEHHUH, COAEp)KAIIMX CTENEeHU U
norapudmsl. braromaps uszydeHuro anreOpanueckoro mMaTepuaia MPOUCXOAUT JalbHEHIIee pa3BUTHE aJTOPUTMUYECKOTO M aOCTPAKTHOI'O MBIIIICHUS
yJammxcs, GOpMUPYIOTCSI HaBBIKH JCTYKTUBHBIX PaCCYKIEHUN, paOOTHI C CHMBOJIBHBIMH (hOpMaMH, IIPEICTABICHNUS] 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEN B
BHUJIE PaBEHCTB U HEpaBEeHCTB. AnreOpa npeanaraeT 3¢p(GeKTUBHbIE HHCTPYMEHTHI JUIsl PELICHUs TPAKTHUYECKUX M €CTECTBEHHO-HAYUYHBIX 3a7a4, HarjsIHO
JEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK sI3bIKa HAYKH.

CopepxarenpbHo-MeTou4ecKas JIMHUA «DyHKIMU U TpaduKI» TECHO MEPEIIeTaeTcs ¢ APYTUMU JIMHUAMU Kypca, OCKOJIBKY B KaKOM-TO CMBICIIE
3a1a€T MOCEA0BATEIbHOCTh M3yueHUsl Marepuana. M3ydeHue cTerneHHOH, Moka3aTeslbHOH, JorapuMUYecKo M TPUTOHOMETPUYECKUX (YHKUUH, HX
CBOWCTB M Tpa(HKOB, HUCHOIb30BaHHWE (YHKIMHA JUIS peIIeHUs 3agad W3 JPYrHX y4eOHBIX NPEIMETOB M PEANbHOM JKU3HM TECHO CBS3aHO KakK C
MaTeMaTHYECKUM aHAJIM30M, TaK U C PELICHHEM YpaBHEHUH U HepaBeHCTB. IIpu 3ToM OosblIoe BHUMaHUE yensercs: ((OPMUPOBAHUIO YMEHUS BbIP aXKaTh



dbopMyliaMy 3aBUCUMOCTH MEXKIY pa3IWYHBIMU BEJITMYMHAMHU, MCCIEA0BAaTh TMONy4YeHHblE (YHKIUU, CTPOUTh HUX Tpaduku. Marepuan 3Toii
COJIEp>KaTEeIbHON JTMHUM HAlleJIeH Ha pa3BUTHE YMEHUN U HAaBBIKOB, MMO3BOJISIONIMX BBIPA)KaTh 3aBUCMMOCTH MEXAY BEIMYMHAMH B pa3au4HOll dopme:
aHaMTUYeCcKol, rpaduueckoil u cioBecHol. Ero m3ydenuwe crnocoOCTBYyeT Pa3BUTHIO aITOPUTMUYECKOTO MBIIUIEHHUS, CIIOCOOHOCTH K OOOOIICHUIO U
KOHKpETH3alluH, UCII0JIb30BAHNIO aHAJIOTHH.

CopnepxarenpHas 1MHUS «Havana MaTeMaTHUeCKOro aHainM3a» MO3BOJISET CYLIECTBEHHO PACIIMPUTH KPYT KAK MAaTEMaTUYECKUX, TaK U MPUKIIAJIHBIX
3aJ1a4, JOCTYMHBIX OOYyYaIOIIKUMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTb HCCIIENOBATh U CTPOUTH IpaduKu (YHKIHMA, ONpeAensTh UX HAauOONIbIINE U
HAaUMEHBIINE 3HAYEHUS, BBIUUCIATH IUIOMAId (GUryp U OOBEMBI TEl, HaXOJUTh CKOPOCTH M YCKOpEHHUs mpoiieccoB. JlaHHas coaep:kareiabHas JTUHUS
OTKPBIBAET HOBBIE BO3MOXHOCTHU ITOCTPOEHUSI MAaTEMATUYECKUX MOJIENIEH pealbHbIX CUTYyallui, HAX0XK/I€HNs HAUIYUIIEero PELIECHHs B IPUKIIAJAHbIX, B TOM
YHCIIe COIMATbHO-IPKOHOMHYECKHX, 3a7adyaX. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOI'0 aHAJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTrO, (hopMaibHO-
JIOTUYECKOTO0 M KPEaTHBHOI'O MBIIIICHUS, (OPMUPOBAHUIO YMEHHI pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTEeMAaTUKH B HayKe, TEXHUKE U HCKYCCTBE.
OOyuaromuecs y3HaIOT O BBIAAIOIIUXCS Pe3yIbTaTax, MOTYYSHHBIX B X0JI€ Pa3BUTHS MAaTEeMAaTUKH KaK HAYKH, U UX aBTOpax.

CopepxarenpHo-MeTOoiMYeCKass JuHUS «MHOXeCTBa M JIOTMKa» B OCHOBHOM IIOCBSIEHA 3JEMEHTaM TEOpUU MHOXKecTB. Teoperuko-
MHO>KECTBEHHBIE IIPE/ICTABICHUSI IPOHU3BIBAIOT BECh KypC IIKOJBbHOM MaTeMaTHKHU U IMpeaaraloT Haubosee yHUBEPCaIbHbIN SI3bIK, 00bEIUHSIOINI BCe
paszensl MaTEMaTUKU U €€ MPUJIOKEHUI, OHU CBSI3bIBAIOT pa3Hble MAaTEMaTUYECKHE NUCLUMIUIMHBI B eauHoe 1enoe. [1o3ToMy Ba)kHO aTh BO3MOKHOCTh
LIKOJIBbHUKY TOHUMATh TEOPETUKO-MHOXKECTBEHHBIHN S3bIK COBPEMEHHON MAaTEMAaTHUKHU U MCIOJIb30BaTh €r0 JJIsl BBIPAXKEHUSI CBOMX MbICIIEH.

B kypce «Anredbpa n Hayajla MAaTEMaTUYECKOTO aHAIU3a» MPUCYTCTBYIOT TaKK€ OCHOBBI MAaTEMAaTHUECKOIO MOJEIMPOBAHUS, KOTOPbIE MPU3BaHbI
c(OpMHPOBATH HABBIKK TOCTPOCHUS MOJEICH pealbHBIX CHUTYallMid, UCCIEAOBAHMS 3TUX MOJENeil ¢ MOMOIIBIO ammaparta aireOpsl 1 MaTeMaTHYeCKOTro
aHaJIM3a U MHTEPHpPETALMH MOJYyYECHHBIX pe3yJbTaToB. Takue 3aaHus BIUIETEHbI B KA/l U3 pa3/ieloB MPOrpaMMbl, TOCKOIBKY BECh MaTepuai Kypca
IIUPOKO HUCHOIB3YETCS Al PElIeHUs MPUKIAAHBIX 3adad. [Ipu pereHun peaibHBIX MPAKTHUECKHUX 3a/ad yyallhecs pa3BUBAIOT HAOIIOATENbHOCTD,
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJB30BAaTh AHAJIOTHMIO, 0000IIaTh M KOHKPETU3HPOBaTh Mpodiemy. JlesTenbHOCTh MO
(OpMHPOBAHNIO HABBIKOB PEIIECHUs MPHUKJIAJHBIX 3a/lad OpPraHu3yeTcsl B MpPOLECCe M3YyYeHHUs BCEX TeM Kypca «Anredpa M Hayala MaTeMaTH4YeCKOTO
aHaIn3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

B yueGHOM naHe Ha n3ydeHue Kypca aareOpbl 1 Hayal MaTeMaTH4eCKOro aHaiu3a Ha 6a30BOM ypOBHE OTBOJIUTCS 2 yaca B Hezento B 10 kiacce u 3 yaca
B Hezento B 11 kiacce, Bcero 3a nBa roga ooydyenus — 170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BLIYMCJIECHUA



Panmonanshbie uncna. OOBIKHOBEHHBIE W JACCATHYHBIC TPOOH, MPOILECHTHI, OECKOHEUHBIE MEPHOIUYECKHE NpoOu. ApudmMeTndecKue ornepanuu ¢
palMOHAIBHBIMU YHUCIAMHU, IPEOOPa30BaHUS YMCIOBBIX BbIpaxeHUH. [IpuMeHneHue 1pobel U MPOLEHTOB JUIsl PELIeHUs PUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX
OTpaciieil 3HaHUH U peaIbHON KU3HHU.

JlelicTBUTENbHBIC YnCia. PaninoHanpHble U MppalMoOHATbHBIE Yuciia. ApU(PMETHIECKHE ONepalnu C JeHCTBUTENBHBIMU YnciIaMu. [IpuoOmmkéHnbe
BBIUHCIIEHMS], IPaBUIJIa OKPYIJIEHUS, IPUKKJIKA U OLIEHKA pe3yJIbTaTa BbIUMCICHUN.

Crenenp ¢ nensiM mnokazateneMm. CranpaptHas ¢opMa 3amucu  AeWcTBUTENbHOro uucia. lMcmonb3oBanue noaxoxsduied (QopMbl 3alucH
JEHCTBUTEIIBHBIX YACET U1l PELICHHs IPAKTUYECKUX 3a]1a4 U IIPEICTaBICHUS JaHHBIX.

Apudmernieckuil KOpeHb HaTypalbHOU cTeneHu. JlelcTBus ¢ apuMEeTHUECKUMHU KOPHSIMU HATypajJbHOMN CTEIICHH.

CuHycC, KOCHHYC U TAaHT'€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YMCIOBOTO apryMeEHTA.

YpaBHeHMsI M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpaskeHUI. OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBL.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemienue nenbix U 1poOHO-pAIMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

Pemennie nppannoHaabHbIX YPaBHEHUN U HEPABEHCTB.

Pemenre TpuroHOMETpUYECKUX YPaBHEHUM.

[IpumeHeHne ypaBHEHU U HEPABEHCTB K PELLIEHUIO0 MaTEMaTUYECKUX 33/1a4 U 337a4 U3 pa3IMuHbIX 00acTell HayKH U peaibHOM KU3HU.

DyHKUMH U TPaPUKHU

@Oynk1us, crnocoosl 3a1anus Gynkun. I'padpux Gynkunu. Bzanmuo oOpatHble GyHKIMU.

OO6nacTh ornpenenaeHuss 1 MHOXKecTBO 3HaueHui pyHkuuu. Hymu @ynkuuu. [IpomexxyTku 3HakonocTossHcTBa. YETHBIE M HEUETHBIE QYHKIUH.

CrenenHas QyHKIMS C HATypalbHBIM U LIeJbIM MToKa3zareneM. E€ cBolicTBa u rpaduk. CoiicTBa U rpa@uK KOpHS N-0i CTEHEHH.

Tpuronomerpudeckas OKpy>KHOCTb, OIpe/ieNIeHHE TPUTOHOMETPUYECKUX (PYHKIUI YHCIOBOIO apryMeHTa.

Havana maTeMaTH4eCKOro aHajmu3a

[TocnenoBarenbHOCTH, CIOCOOBI 331aHU MTOCIE0BATENbHOCTENH. MOHOTOHHBIE IIOCIIEI0BATEIBHOCTH.

Apudmernueckas U reoMerpuueckas mnporpeccuu. beckoHeuHo yObIBarolasi reomerpuueckas mnporpeccus. Cymma OeCKOHEYHO YObIBaroIien
reoMeTpHUUECKOi nporpeccun. @opmyJia CI0KHBIX MPOLEHTOB. Vcrionb30BaHNEe IPOrPECCUN ISl PELIEHHS pealIbHbBIX 3a/1a4 PUKIIAIHOIO XapakTepa.

MHoxecTBa H JIOTHKA

MHoXxecTBO, onepanuu HaJa MHOXecTBamu. Jlmarpammel Oinnepa—BenHa. IIpuMeHeHne TEOpeTHKO-MHOXECTBEHHOIO ammapara JUisl OIHMCAHMS
pealIbHBIX MTPOLIECCOB U SBJICHUH, PU PELICHUN 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTEILCTBO.

IIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenue yueOHOro mpeamera «MaTemaTHKa» JOJDKHO oOOecreuMBaTh JOCTHIKEHHE Ha ypOBHE CpeqHero oOmero oOpa3oBaHUS CIETYIOMIMX
JTUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB:



JIMHHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPaMMBbI yueOHOTO mpeamera «MaTeMaTuka) XapaKTepu3yroTCs:

I'parknanckoe BoCIIUTaHUE:

C(OPMHUPOBAHHOCTBIO IPAXKIAHCKON MO3ULMH 00YYarOLIErocst Kak akTUBHOTO M OTBETCTBEHHOIO YJIEHA POCCUMCKOro o0I1ecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHMPOBAHUS Pa3IMUYHBIX CTPYKTYp, SBJICHUH, MIPOLELYp IPAXKAAHCKOTO 001IecTBa (BBIOOPHI, ONPOCH! U IIP.), YMEHUEM
B3aMMO/ICHCTBOBATh C COLMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUH C UX (DYHKIMSAMHU M Ha3HAYECHUEM.

[TaTpuoTryecKkoe BOCIIUTaHUE:

Cc(OPMHPOBAHHOCTHIO POCCUICKON T'pa)kIaHCKOW MICHTUYHOCTH, YBaKEHHS K MPOILIOMY M HACTOSIIEMY POCCHUICKOW MaTeMaTHUKH, IEHHOCTHBIM
OTHOILIEHUEM K JIOCTH)KEHUSIM POCCUHMCKUX MAaTEMAaTHUKOB U POCCUICKOM MaTeMaTU4YE€CKON IIKOJIBI, K HCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B IPYIMX HayKax,
TEXHOJIOTUSIX, Chepax IKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHUEM JYXOBHBIX IIEHHOCTEH POCCHIICKOT0 Hapoja; COPMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, ITUUYECKOIO MOBEACHUSI, CBSI3AaHHOTO C
IIPAKTUYECKUM IIPUMEHEHHUEM JIOCTHKEHUN HayKU U IESTeIbHOCThIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B IOCTPOEHUE YCTOHYHUBOTO Oy IyILIEro.

OcreTndecKkoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHHEM K MHpY, BKIIIOYAs 3CTETUKY MAaTeMaTHYECKHMX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajau, pELICHUH, pacCyKICHHII;
BOCIIPUMMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJ0B HCKYCCTBA.

®usnuecKkoe BOCIUTAHUE:

Cc(OPMHPOBAHHOCTBIO YMEHUS MPUMEHATh MaTeMaTHUYeCKHE 3HAHUS B MHTEpecax 3J0pOBOro M 0e30macHOro obpasa *KHU3HH, OTBETCTBEHHOIO
OTHOIIEHHUS K CBOEMY 3/I0POBBIO (30pOBOE NMUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTJIbIXA, PETYJISpHAs pU3nUecKasi akTUBHOCTD); (PHU3HUECKOTO
COBEPILICHCTBOBAHMS, IIPH 3aHATUSAX CIIOPTUBHO-03J0POBUTEIIBHOMN AESITEIBHOCTHIO.

TpynoBoe BoclIUTaHUE:

TOTOBHOCTBIO K TPY/AY, OCO3HAHHEM LEHHOCTH TPYIOIIOOUS; UHTEPECOM K Pa3IuuHBIM cepaM npodeccHoHaNbHON NeATeNbHOCTH, CBSI3aHHBIM C
MaTEeMaTUKON U €€ MPUIIOKEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIN BBIOOp OynayIiel npodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IUIAHBI;
TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTreMaTHYecKoMy OOpa3oBaHMIO M CaMOOOpPa30BaHUIO Ha MPOTSHKEHUU BCEH JKM3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH IIPAKTUYECKUX 3a7a4 MATEMATUYECKOM HAIIPABJICHHOCTH.

DKOJIOrM4eCcKOe BOCIIUTAHUE:!

c(OPMUPOBAHHOCTHIO IKOJIOTMUYECKON KyJIbTYypbl, TOHHUMaHUEM BJIUSHHUS COLIMAIbHO-3KOHOMHMYECKHUX IPOLECCOB HA COCTOSHHUE MPUPOIAHON M
COLIMAJILHOW CpeJibl, OCO3HAHHEM II00AIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOieM; OpueHTallMel Ha TPUMEHEHNE MaTeMaTUYECKUX 3HAHUM JIJIsl pelieHus
3aJa4 B 00JIaCTH OKPY>KaIOIIEH cpe/ibl, INTAaHUPOBAHUS IOCTYIIKOB M OIIEHKHU UX BO3MOKHBIX MTOCIIEICTBHUI IS OKPY>KaIOLIeH Cpebl.

IeHHOCTH HAy4YHOIO ITO3HAHMS:

c(OPMHUPOBAHHOCTHI0 MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M OOIECTBEHHOM MPAKTHUKH, MOHUMaHHUEM
MaTeMaTHYeCKOM HayKH Kak c(epbl 4eI0BEUECKON NEATEIbHOCTH, TANOB €€ Pa3BUTHS U 3HAYMMOCTH AJIS Pa3BUTHS LIMBUIN3ALUY; OBIAJEHUEM S3BIKOM



MaTEeMaTUKd M MaTeMaTU4YeCKOW KyJIbTYypoll Kak CpeICTBOM IIO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBJISATh MPOEKTHYIO M HCCIEI0BATENbCKYIO
NesITeNIbHOCTh MHIUBUYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTaHpeI[MeTHBIe PE3YIbTATBI OCBOCHUS IIPOrpaMMBbL yqe6Horo nmpeamMera «MaremaTuka XapaKTCPU3YyIOTCAd OBJIAACHHUEM YHUBEPCAJIIBHBIMUA
no3HaeamelibHbIiMu 061107’]’1614}1.71/!1/[, YHUBEPCAIbHBIMU KOMMYHUKAMUBHbIMU Oeﬁcmeuﬂmu, YHU6EPCANTbHbIMU pecyIAMUSHbIMU oelicmeusamu.

1) Vuusepcanvuvie noznasamenvuwvie Oeticmsusi, odecneyusarom Gopmuposanue OA306bIX KOSHUMUBHBIX NPOYECCos 0byuaowuxcs (0ceoenue
Memo008 NO3HAHUS OKPYIHCAIOU €20 MUpa, NPUMEHEeHUe T02UEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ uHgopmayuet).
ba3zoBbie noruueckue AeMCTBUS:

BBISIBJISATh M XapPaKTE€PU30BaTh CYLIECTBEHHbIE IPU3HAKA MAaTEMAaTUUYECKUX OOBEKTOB, MOHITUMN, OTHOIIEHUH MEXIYy NOHATUAMU; (OPMYJINPOBATh
OIpeJIeJIeHUs] TOHSATUH; yCTAHABJIMBAaTh CYIIECTBEHHbIN INpH3HAK KIacCU(PHUKALMM, OCHOBaHMs Juid OOOOLIEHHS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBATh W MPEOOpPa3OBBIBATh CYXKICHHS: YTBEPAMTEIbHBIE W OTpPHUIATENbHbIC, €IMHWYHBIC, YaCTHBIE H OO0IIuE;
YCIIOBHBIE;

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHBOpEYHs B (paKkTax, MaHHBIX, HAOIIOACHUSAX M YTBEPKICHHIX; MpeIarath
KPUTEPHUHU IS BBISBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUUI;

JIeJ1aTh BBIBOJIbI C UCIIOJIb30BaHNUEM 3aKOHOB JIOTUKH, AETyKTUBHBIX U MHYKTUBHBIX YMO3AKIIFOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MIPOBOAUTH CaMOCTOSITEILHO JOKa3aTebCTBA MAaTEMAaTUYECKUX YTBEP)KICHHH (IpsiMble U OT MPOTHUBHOIO), BBICTpauBaTh apryMEHTAIHIo,
MPUBOANUTE IPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BHIBOJIBI,

BbIOMpaTh CcHoco0 pemieHus y4eOHOM 3adauu (CpaBHHMBATh HECKOJBKO BapUaHTOB peElIEHUs, BbIOMpaTh HauOosiee MOIXOISAIMIMA C y4ETOM
CaMOCTOSITENTbHO BBIJICJIEHHBIX KPUTEPHUEB).

basoBrie ncciaenoBareabCKue NEHCTBUSA:

HCII0JIb30BaTh BOMPOCH! KaK MCCIIEOBATEIbCKUN MHCTPYMEHT MO3HAHUs; (POPMYIHMpPOBATH BONPOCHI, (PUKCUPYIOIIME TPOTUBOpEUHE, IpodiieMy,
YCTaHABJIMBATh HCKOMOE U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, ApPTyMEHTUPOBATH CBOIO MO3UIUI0, MHEHHUE;

MPOBOJIUTH CaMOCTOSITENbHO CIUIAHUPOBAHHBIA HKCIEPUMEHT, MCCIIEJOBAHUE IO YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa,
SIBJIGHUS, TIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SIBICHUSIMU, POLIECCAMU;

CaMOCTOSITENTbHO  (OpMyIHpoBaTh O0OOOIIEHHS M BBIBOJBI 1O pe3yjabTaTaM IPOBEAEHHOTO HaOMIONEHUs, HCCIEeOBaHUsA, OIICHUBATh
JIOCTOBEPHOCTbH MOJTYUYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OILICHMI;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IIPOLIECCA, & TAKKE BBIIBUIaTh MIPEATION0KEHHS O €r0 pa3BUTUU B HOBBIX YCIIOBHSX.

Pab6ota ¢ undopmanueii:

BBISIBJIATH 1€(DUIUTHI MH(DOPMAIIMH, JaHHBIX, HEOOXOAUMBIX JUIsI OTBETA Ha BOIPOC U JIJIsl pEILICHU 3a/1a4H;
BbIOMpPaTh MH(POPMALMIO W3 HCTOYHUKOB DA3JIMYHBIX THIIOB, aHAJIM3UPOBATh, CHUCTEMATH3HpPOBaTb M WHTEPIPETHPOBATH HHGPOPMALIHIO
pasIUYHbIX BUAOB U (POPM IPEICTABICHNUS;



® CTPYKTYpPHPOBATh HH(POPMAITUIO, IPEICTABIIATE €€ B pa3IMYHBIX (OPMAX, WILTIOCTPUPOBATH IPpahUIeCKH;

® OLIGHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSATEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) YHueepcanvhbie KOMMYHUKAMUBHBIE OeliCMEBUsl, 00eCneuusarom chopmMupoBaHHOCHb COYUATbHBIX HABLIKOG 00YUAIOUWUXCAL.

Oo6menue:

® BOCIPHUHHMATH U (DOPMYIUPOBATH CY)KICHHS B COOTBETCTBUU C YCIOBHSIMHU M IIEISIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY
3pC€HHA B YCTHBIX U IMCbMCHHBIX TCKCTAX, AaBaThb MMOACHCHUA 110 X0y PCIICHHUA 3a4a4u, KOMMCHTUPOBATDH HOJIy‘IeHHbII;'I pE3yiabTar;

® B X0J1¢ 00CYXIICHHsI 33J]aBaTh BOIPOCHI IO CYIIECTBY O0CY)KIaeMOi TeMBbI, TPOOJIEMBI, pelacMOi 3a/1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA
MIOUCK PEIICHUS; COTIOCTABIISTh CBOM CYKIEHHS C CYXKICHHUSIMHU JIPYTHX YYACTHUKOB JTMAIIOTa, OOHAPYKUBATh PA3JIMYME U CXOJCTBO MO3UIIHIL; B
KOPPEKTHOH Gopme (HopMyITHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

® [PCACTABJIATL PE3YJIbTAaThl PCHICHUA 3adadr, SKCIICPUMCEHTA, HCCICAOBAHUA, IMPOCKTA, CAMOCTOATCIILHO BI)I6I/IpaTI) (1)OpMaT BBICTYIIJICHUA C
yu€TOM 3a/1a4 NMPE3CHTAIUN U 0COOCHHOCTEH ay TUTOPHH.

CoTpyTHUYECTBO:

¢ [IOHMMAThb U HUCII0JIB30BAaTh IMIPECUMYIICCTBA KOMaHI[HOfI n I/IHI[I/IBI/IIIYEUII)HOﬁ pa6OTI)I IIpH pCICHUN yLI€6HI)IX 3aaa4; IpuHUMATb LECJIb COBMECTHOM
JEATeNILHOCTH, TUNIAHUPOBATh OPraHU3AIMI0 COBMECTHOW PabOThI, pacIpeeNisaTh BUIbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC U PE3yIIbTaT
paboThI; 06001maTh MHEHHUS HECKOJIBKUX JTFO/ICH;

® Y4acTBOBaTh B IPYIMNOBHIX (popmax paboThl (00CYXIeHUS, 0OOMEH MHEHUH, «MO3TOBBIC IITYPMBD) U MHBIC); BBIIOIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM ACWUCTBHS C APYTMMH YJICHAMH KOMAaHbI; OIIEHMBATh KAuyeCTBO CBOETO BKJIaJa B OOIIMH HPOAYKT IO KPHUTEPUSM,
copMyITHPOBaHHBIM yYaCTHUKAMHU B3aMMO/ICHCTBUSL.

3) Vhusepcanvuvie pecynamuensie oelicmsus, 06ecneuusarom Gopmuposanue cCMulClo8bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUYHOCHIL.

Camoopranuzanus:

COCTaBJISATH IUIaH, alTOPUTM PEUICHUS 3a/1a4d, BBIOMpATh CHOCO0 peIIeHHs ¢ y4ETOM HMMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,

apryMEHTHPOBATh U KOPPEKTHPOBATh BapUAHTHI PEHICHHUH C YIETOM HOBOI MH(pOPMAIIHH.
CaMOKOHTpOJIb:

® BJIAJCTh HaBBIKaMH IM03HABATCIILHOM pe(bnechm KaK OCO3HaHUs COBCPIIACMBIX I[GﬁCTBHfI U MBICJIWUTCIBHBIX IMMPOLECCOB, UX PC3YJIbTATOB;
BJIaJCTH crocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA ITpoHecca 1 pe3yJibTaTa pCIICHUA MaTeMaTH4IeCKOi 3aga4u,

® IIPEABHUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NpPH PEIICHWH 33Ja4d, BHOCUTH KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSTELCTB, JAHHBIX, HANJACHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBATh COOTBETCTBHE pe3yJibTaTa €I U YCIOBUSIM, OOBSICHATH MPUYMHBI JTOCTHIKEHUS WIH HEJOCTHKEHHSI PE3yJbTaTOB JESTEIbHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY.
HNPEIMETHBIE PE3YJIBTATHI

OcBoecHue y‘-IC6HOFO Kypca «Anre6pa U Ha4dYala MaTCMATHYCCKOI'0 aHaJIN3a» Ha YPOBHEC CPCAHETO 06]]_[61"0 O6p8.30BaHI/I${ JOJIXKHO obecneynuBaTh
AOCTHIKCHUC CIICAYIOIIHX NPCAMETHBIX O6p8.30BaTCJ'ILHBIX PE3YJIbTATOB:

10 KJTACC



Yucsia 1 BLIYUCICHUSA

OnepupoBath MOHATHAMH: PAlMOHATFHOE U AEHCTBUTEIHHOE YHCII0, OOBIKHOBEHHAS U JECATHYHAS APOOb, MPOLEHTHI.

BoinonusaTte apudmernyeckue onepamnnu ¢ paliuoHaIbHBIMU U J€HCTBUTEIbHBIMU YHCIIAMHU.

BrInonHATE TpUOIHKEHHBIC BEIYUCIICHIS, UCIIOJIb3YS MTPaBUIIa OKPYTIICHUS, 1e1aTh IPUKUIKY U OIICHKY PE3yJIbTaTa BEIYUCICHUN.

OnepupoBarh MOHSATUSMU: CTENIEHB C IIENIBIM TIOKa3aTelieM; CTaHAapTHas (opMa 3amucH EHCTBUTEILHOTO YHCIa, KOPEHb HATYpalTbHON CTENCHU;
MCIIOJIb30BaTh MOIXOIAIIYI0 (hOpPMY 3alKCH ACHCTBUTEIBHBIX YUCEIN JUISl PEIICHUs MTPAKTUUECKHUX 3aa4d U MPEeCTaBICHUS JaHHbIX.

OnepupoBarTh MOHATHSAMH: CHHYC, KOCHMHYC M TaHT'€HC IPOU3BOJILHOIO YIJIa; HCIOJB30BaTh 3allMCh IPOU3BOJBHOIO yria uepe3 oOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKIIUH.

YpaBHeHus1 1 HepaBeHCTBA

OnepupoBarh MOHATUSMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJ0€, palMOHAIBHOE, HMPPALUOHAIBHOE YpaBHEHUE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPAaBHEHUE;

BrinonasaTe mpeoOpa3zoBaHus TPUTOHOMETPUYECKUX BRIPAXKEHUN U PEIIaTh TPUTOHOMETPUYECKUE YPABHECHHUS.

Brinonnsate npeobpa3oBaHusl LENbIX, PAllMOHAIBHBIX M UPPALMOHAIBHBIX BBIPAKEHUW M pEIIATh OCHOBHBIE THUIIBI LEJBIX, PAlMOHAIBHBIX U
HPPALMOHATIbHBIX YPAaBHEHUN U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHS 1 HEPABEHCTBA JJIs PEIICHUsI MaTeMaTUYECKUX 3a/1a4 M 33/1a4 U3 PA3IMYHBIX 00JIacTell HAYKU U PEabHOM KU3HH.

MopenupoBaTh peajbHbIE CUTYyallMU Ha SI3bIKE aJreOpbl, COCTABJISATH BBIPAKEHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJa4yM, MCCIIEIOBATH
MTOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM arapara ajireopsbl.

DyHKUMH U TPaPUKHU

OnepupoBaTh MOHATHAMH: (YHKIIHS, CIIOCOOBI 3aaHusi (QYyHKIUH, O0OIACTh OINpeAeTeHHs] U MHOXKECTBO 3HAueHUU (YyHKIUHU, Tpaduk (yHKIUH,
B3aUMHO OOpaTHBIE (PYHKITUH.

OrnepupoBaTh MOHATUSIMH: YETHOCTh U HEYETHOCTD (PYHKIUHU, HYJIN (QYHKIIMH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBate rpadvku GyHKINUN 1 pelieHus: ypaBHEHHUI.

Ctpouts u yuTaTh rpaduKu TUHEHHON (PYHKIINH, KBaIPaTUUYHOW (PYHKIIUU, CTETIEHHON (PYHKIIMH C IENIBIM ITOKa3aTeNeM.

Ucnons3oBarh rpaduku QyHKIUI TSI UCCIIEIOBAHMS TTPOIIECCOB M 3aBUCUMOCTEH TIPH PEIICHUH 3a7a4 U3 IPYTUX YYEOHBIX MPEAMETOB U PEAIbH O
YKU3HH; BBIpaXXaTh (HOpMyJIaMH 3aBUCUMOCTH MEXY BEIMUYNHAMU.

Havana maTteMaTH4ecKoro aHajamsa

OnepupoBath MOHATHAMHU: ITOCIEI0BATEILHOCTD, apuMETHUECKAsI U TEOMETPUYECKas TPOTPECCHH.

OnepupoBaTh MOHATHAMHU: OECKOHEYHO YOBIBAIOIIAs TEOMETPUYECKAs TPOTPECCHsI, CyMMa OECKOHEYHO yOBIBAIOIIEH reOMETPUUIECKON TTPOTPECCHH.

3ajaBaTh OCIIEIOBATEIFHOCTH PA3JIMYHBIMHU CIIOCOOAMHU.

Hcnonb30BaTh cBOMCTBA MOCAEAOBATEIBHOCTEN U TPOTPECCHI J1s1 PEIICHMsI peabHbIX 3a/1a4 MPUKIAAHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHATHSIMHU: MHOKECTBO, OTIEPAIIMH HA/T MHOXKECTBAMH.

Hcnonp30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapaT JJIsl OMHCAHUS PEabHBIX MPOIECCOB M SBJICHHWM, MPH PEUICHUW 3a/ad U3 JAPYTHX y4eOHBIX
MPEAMETOB.

OnepupoBarh NOHATUSIMU: ONPENEICHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTRO.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
DJIEeKTPOHHbIE
(uudposrbie)
KoJsun4yecTBo 4acoB o0pa3oBaTe/ibHbIE
Ne pecypcbl
. HaumeHoBaHme pa3/iejioB U TEM NPOTrPaAMMBbI
Koutpousb IIpakTHy
Bceero HbIE ecKue
padoThbI padoThI
MHokecTBa palMOHAIIbHBIX U JEHCTBUTEIbHBIX YK CeNl. PallnOHAIbHBIE 14 2
ypaBHEHHUS U HEPABEHCTBA
Oyukimu U rpaduku. CTeneHs ¢ 1eIbIM MoKazaTeaeM 6 1
Apubdmerndeckuii kKopeHb N—oii cteneHu. MppalroHanbHble ypaBHEHUS U 18 1
HEpPaBEHCTBA
®opMybl TpUroHoMeTpun. TpuroHoMeTpudecKkre ypaBHEHUS 22 1
[TocnenoBaTenbHOCTH M NPOrPECCUN
[ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIHS 3HAHUMA 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




ITIOYPOYHOE IVTAHUPOBAHUME
10 KJIACC

DJIEKTPOHHBIE
Hara uupposbIe
KoaunyecTBo yacoB H3yYeHUsA 06pa30BaTeJ’lLHLIe
':;QH Tema ypoka pecypest
Beero KonTpoabHsble IIpakTnyeckue
padoThI padoThI
1 MHoecTBO, onepanuu HaJl MHOKeCTBaMu. J{narpaMMel 1
DOiinepa—Benna
9 Parmmonansheie uncina. OOBIKHOBEHHBIE M IECATUYHBIE po0H, 1
IIPOLIEHTHI, OECKOHEUHBIE IEPUOANYECKUE ApOOU
3 Apubdmerndeckre onepalny ¢ pauoHaIbHBIMUA YHCIIAMHU, 1
peoOpa30BaHuUs YNCIOBBIX BHIPAKCHUN
4 [Tpumenenue apobeii 1 IPOIEHTOB ISl PEIICHUs TPUKIIATHBIX 1
3a/1a4 U3 pa3IM4HbIX OTPAciIe 3HAHUM U PEeabHON KU3HU
5 [Ipumenenue apodeii U MPOIEHTOB I PEIIEHUs TPUKIIaTHBIX 1
3a7a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUHN U PEATbHOMN KU3HU
JlelicTBUTENBHBIE YKCia. PaliioHanbHble M UPPALIMOHAJIBHBIE
6 yucia ApudmeTrndeckue onepainnn ¢ J1eHCTBUTEILHBIMU 1
qrclIaMu
7 BBoAHas KOHTPOAbHaA paboTa 1 1
8 [TpuOnmxEHHBIE BBIYUCIICHUS, npiuapma OKpYTJIEHUS, TPUKU]IKA 1
U OLIEHKAa pe3yJibTaTa BhIYUCICHUN
9 ToxecTBa U TOXK/IECTBEHHBIE TPEOOPa30BaHUS 1
10 VYpaBHEHHE, KOPEHb YPABHEHUS 1
11 HepaBeHcTBO, pelieHre HepaBEHCTBA 1
12 MeTtoa nHTEpBaIOB 1
13 Pemenue nensix u ApoOHO-paIMOHAIBHBIX YPABHEHHUH U 1
HEPaBEHCTB
14 Konrtponbnas padora o reme "MHOXecTBa palliOHAIbHBIX U 1 1




HGﬁCTBHTCJ’IBHHX YHUCCJI. PaHI/IOHaHBHBIe YpPaBHCHUA U

HEpaBeHCTB"
15 Oynk1us, criocoObl 3aganus GyHKIMKU. B3anMHo oOpaTHbIe 1
byHKIHH
I'padux pynkumu. O6nacTb onpeAeaeHus 1 MHOKECTBO
16 3HadeHuil pynkuuu. Hymm ¢pynkuuu. [IpomexyTku 1
3HAKOIOCTOSIHCTBA
17 Yérable 1 HeUETHBIC (PYHKIIUU 1
18 Crenens ¢ nenbM nokaszaresneM. CtangapTHas popMa 3anucu 1
JeUCTBUTENILHOTO YHCIa
Hcnonp3oBanue moaxo el popMbl 3amucu 1eHCTBUTEIBHBIX
19 YHCeIN IS PEUICHUS IPAaKTUIECKUX 3a/1a4 U TPE/ICTaBICHUS 1
TaHHBIX
20 CrenenHas GyHKLUS C HATYPaJIbHBIM U LIEJIBIM [10Ka3aTEIEM. 1
E€ cBoiicTBa u rpaduk
21 Apudmernueckuil KOpeHb HaTypalbHON CTETIEHU 1
22 ApudmeTnueckuii KopeHb HaATypaJIbHOW CTENEHU 1
23 CBoiicTBa apu(pMeTHUECKOr0 KOPHS HaTypalibHOH CTEeNeHN 1
24 CaoiicTBa apu(METHYECKOr0 KOPHS HATYpaJIbHOM CTeNeHn 1
25 CBoiicTBa apu(pMeTHUECKOro KOPHS HaTypalbHOM CTEeNeHN 1
26 JleiicTBus ¢ apuMETUUECKUMU KOPHIMH N—O CTENEeHU 1
27 JelicTBus ¢ apuMeTHUECKUMHU KOPHSIMU N—Oi CTeTeHn 1
28 JleiicTBus ¢ apu(METHUECKUMU KOPHSIMH N—OW CTENeHH 1
29 JlelicTBus ¢ apuMeTHUECKUMHU KOPHIMU N—Oif CTeTeHn 1
30 KonTponbhas pabota JlelicTBus ¢ apudMeTnyecKuMu KOpHIMHU 1
N—0i1 CTeICHU
31 Pemrenne nppaimoHaNbHBIX YpPaBHEHUH U HEPABEHCTB 1
32 Perienue uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB 1
33 Pemenue npparmoHanbHBIX YpaBHEHUN U HEPABEHCTB 1
34 Pelrenne nppalMOHANBHBIX YPaBHEHUN U HEPAaBEHCTB 1
35 Pemenue npparmoHanbHBIX YpaBHEHUN U HEPABEHCTB 1




36

CaoiicTBa 1 rpaduK KOpHSI N-0¥ CTETICHU

37 CaoiicTBa u rpaduk KOpHS N-0if cTeneHn

38 Kontposbnas padota nmo teme "ApudmeTndeckuii KopeHb N—oi 1
creneHu. MppanmoHanbHble ypaBHEHUs U HEpaBeHCTBA"

39 CuHyC, KOCHHYC ¥ TAaHT€HC YHCJIOBOT'O apryMEHTa 1

40 CuHyC, KOCHHYC U TAaHT'€HC YHCIIOBOIO apryMeHTa 1

41 ApKCHHYC, apKKOCHHYC M apKTaHI€HC YUCIOBOIO apryMeHTa 1

42 ApKCHHYC, apKKOCUHYC U apKTaHI€HC YMCIOBOTO apryMEHTa 1

43 TpuroHoMmerpudeckas OKpy>KHOCTb, OIIpeICIICHUE 1
TPUTOHOMETPUUYECKUX (DYHKIUN YHUCIOBOIO apryMeHTa

44 Tpuronomerpudeckas OKpy>KHOCTb, OIIpEICIICHUE 1
TPUTOHOMETPUUECKUX (DYHKIMHA YHUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI

46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

47 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI

48 KontponbHas pabora OcCHOBHbIE TPUTOHOMETPHUYECKHE 1
bopmybl

49 [IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUN 1

50 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIPAXKEHUH 1

o1 [IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUN 1

52 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIPAXKEHUH 1

53 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH 1

54 Pemenne TpuroHoMeTpru4eCKUX ypaBHEHUN 1

55 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI 1

56 Pemenne TpuroHoMeTpru4eCKUX ypaBHEHUN 1

57 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI 1

58 Pemrenne TpuroHoMeTpru4EeCKUX ypaBHEHUN 1

59 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI 1

60 Kontponbras padota mo teme "dopmyIibl TPUTOHOMETPHUH. 1

Tpuronomerpuyeckue ypaBHeHUs "




IlocnegoBaTenbLHOCTH, CIIOCOOBI 3aJaHUS

61 nociegoBaTeIbHOCTE. MOHOTOHHBIE ITOCIIE0BATEIbHOCTHU !
ApudmeTrnueckas U reOMeTpUUYECKask IPOrPeCcCUu.

62 Hcnonb30BaHre IpOrpeccuu s pelieHus peaibHbIX 3a/1a4 1
MIPUKJIAHOTO XapaKTepa

63 beckoneuno yObIBaroriasi reomerpuieckas nporpeccus. Cymma 1
0eCcKOHEeYHO yOBIBAIOIIEH reOMETPUIECKOM MTPOrpeccun

64 dopmyna CIOKHBIX TIPOIEHTOB

65 dopMya CII0KHBIX TPOIIEHTOB

66 O06o00menne, cucTeMaTu3anus 3HaHUK 33 Kypc anreOpsl 1 1
Hayajl MaTemMaTuyeckoro ananusa 10 kimacca

67 Hrorosasi koHTpoIbHAs paboTa 1

68 O06o00mienne, cucTeMaTu3anus 3HAaHUK 33 Kypc anreOpsl 1 1
HayaJl MaTemMaTuyeckoro aHanusa 10 kimacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68










YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






