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MNOSACHUTEJIBHASA 3AITUCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hauvaja MaTeMaTHYECKOTO aHaJIH3a»
0azoBoro ypoBHs i obydaromuxcsi 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
TOCYZIapCTBEHHOTO 00pPAa30BAaTEIFHOTO CTaHJIApTa CPEAHEro oomero oOpa3oBaHHs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPeOOBAaHU, MPEABABIIEMBIX K MAaTEMAaTHUYECKOMY OOpa30BaHHUIO, H
TPagUIMA POCCHIICKOrO oOpa3zoBaHus. Peanmsanusi mporpaMMbel 00€CHEUMBACT OBIAJCHHE
KJIFOYEBBIMH KOMIIETCHLMSMH, COCTABISIOIMIMMU OCHOBY JUISI CaMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOMIEKYIbTYPHOIO, JMYHOCTHOTO W IIO3HABATEILHOTO PA3BHUTHS
JMYHOCTU O0YYaroIIuXCsl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayalla MaTeMaTU4YeCKOrO aHajdu3a» SBIIAETCS OJHUM M3 Hauboiee
3HAYUMBIX B MPOTrpamMMe CTapIIel MIKOJbI, MOCKOJbKY, C OJIHOM CTOPOHBI, OH OOecleynuBacT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4YEHMs] BCEX E€CTECTBEHHO-HAayuyHBIX KypCOB, a C JIpyrou
CTOPOHBI, (OPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcsi Ha YpPOBHE,
HEOOXOUMOM JIsI OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HICTOPUU, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca y4aliuecs: OBJIaJIeBal0T YHHUBEPCATIbHBIM S3bIKOM COBPEMEHHOM HAYKH,
KOTOpast GOpMYJIHPYET CBOU AOCTIIKEHHS B MAaTeMaTHIECKOH (opme.

Kypc anrebpbl 1 Hayasm MaTeMaTUYECKOTO aHAIM3a 3aKJIaJbIBAET OCHOBY JUISl YCHEIIHOIO
OBJIAJICHUS 3aKOHaMHM (U3UKH, XUMHU, OWOJIOTUH, TOHUMAaHHUS OCHOBHBIX TEHJICHIUI
SKOHOMHMKH M OOIIECTBEHHOU JKU3HU, TIO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(DPOBBIX
N KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HCIIOJIL30BaTh UX B HOBCGI{HGBHOfI X13HU. B TOXE
BpEMA OBJIAACHUC a6CTpaKTHI)IMI/I " JIOTHYCCKHU CTPOrMMHU MATCMATUYCCKHMMU KOHCTPYKHHUSIMU
pa3BUBAaeT yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb YTBEPIKICHUS,
UCIIONIb30BaTh 0000IIeHne W KOHKpETH3aluio, abCcTparupoBaHHE U aHAJOTHIO, (OpMHUpPYET
KpC€aTHUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anre6pm 1 HaydaJl MaTEMAaTU4YCCKOI'O
aHaJu3a B CTApLIEH WIIKOJIE yYalllMecs MOJy4YaroT HOBBIM OIBIT PEIICHUs NMPUKIAIHBIX 3a/ad,
CaMOCTOSITEIbBHOTO ~ MOCTPOCHHMSI MAaTEMaTHYECKUX MOJENEed  pealbHBIX CUTyallud U
WHTEpPOpPETAllMM  TOJYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKUX
3aKOHOMEPHOCTEN B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLAAIOMIMMUCA MAaTEMaTHYECKUMH
OTKPBITUAMHU U UX aBTOpaMHU.

Kypc o0mamaer 3HAaYUTENBHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peann3yercs
KaKk yepe3 y4eOHbI MaTepuan, CIocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHUS,
TaKk ©W 4epe3 crneuupuKky yueOHON MACSATENBHOCTH, TpeOyromeld CcaMOCTOSTEIbHOCTH,
AKKYpPAaTHOCTH, HpOI[OJ'DKI/ITeJ'II)HOI\/JI KOHIOCHTpaun BHUMAHUA n OTBETCTBCHHOCTH 3a
MOJIYYeHHBIH pe3yibTarT.

B ocHoBe meromuku oOydeHus anrebpe W HadajgaM MaTEeMATHUYECKOTO aHajau3a JIEKHT
JeSTeIbHOCTHBIN MPUHIUI O0yYeHUSI.

Crtpykrypa Kypca «Anredpa 1 Hayaisa MaTeMaTUYECKOr0 aHaJIU3a» BKIIOYAET CIEAYIOIINe
COJIepKaTeNbHO-METOANYECKHe JTHHUM: «Uucna u BeUUCIeHUsS», «DyHKmMM U rpaduxmy,
«YpaBHEeHUsI U HEpaBeHCTBa», «Hauana Maremarnueckoro aHaianza», «MHOXKeCTBA U JOTHUKa.
Bce ocHoBHEBIE COACPKATCIIBHO-MECTOANUYCCKUC JIMHUU H3YYAalOTCA Ha IMPOTSIXKCHUU ABYX JICT
00y4eHus1 B CTapiied MIKOJe, €CTECTBEHHO JOIMOJHSSA IPYr Apyra M MOCTENIEHHO HACHIIAsACh
HOBBIMM TeMaMU U pazjaenamu. JlaHHBIA Kypc SBISETCS HMHTErPATUBHBIM, IOCKOJIBKY
oObenuHsIeT B cebe CoAep)KaHUE HECKOJBKUX MaTeMaTHYeCKUX JUCHUIUIMH: anreopa,



TPUTOHOMETPUS, MATEMATUUECKUN aHAIN3, TEOPHSI MHOKECTB U J1p. [1o Mepe Toro kak yvammuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MATEeMAaTHUYECKUM allllapatoM, y HHUX TOCIEeI0BATEILHO
dbopMUpYyeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJIENb PEaTbHOM
CUTyalluu, MPUMEHITh 3HAHUS, MOJIyYeHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTH4YeCKOTro
aHa/n3ay, A PELIEHUS CaMOCTOSTENIbHO C(OPMYIHpPOBAHHONW MaTeMaTHYeCKOW 3agadd, a
3aTE€M UHTEPIPETUPOBATH MOJYYECHHBIN PE3YJIbTAT.

CognepxxarenpHo-MeTOonMuecKass  JuHUS — «Yucna W BBIYMCIICHHS» — 3aBEplIaeT
dbopMUpOBaHNE HABBHIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpoe ObLIO HAavyaTto B
OCHOBHOI1 mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3amucu
JICUCTBUTEIIBHOIO 4YHUCJA, YMEHHME pPAUMOHAIBHO BBIIOJIHATH JACHCTBUS C HUMH, JElaTh
NPUKUAKY, OIEHHBaTh pe3yapTar. OOydaromuecs MOJy4aloT HaBBIKKM HPUOIMKEHHBIX
BBIUMCJICHUM, BBINIOJHEHUS JAEWCTBUN C YMCIaMM, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
MCIIOJIb30BAaHMSI MATEMATUYECKUX KOHCTAHT, OUEHUBAHHUSI YU CIIOBBIX BHIPAXKEHHUI.

Jlunusa «YpaBHEHHS U HEPABEHCTBA» pEATU3YETCs Ha MPOTSKEHUU BCEro OOydeHUsS B
CTaplied WIKOJE, IMOCKOJbKY B KaXJOM pas3lelie IMporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3aAa4. OOydaromuecs: OBlaJeBalOT Pa3IMYHBIMU METOJIAMU PELICHHUS LIETbIX,
paIMOHATILHBIX, UPPAITUOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lomydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIECIOBAHUHI
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHUi GyHKiuu. [lanHas comepkarenbHasl TUHUS BKIIOYAET B
ceOst Takke (OPMUPOBAHWE YMEHUH BBIMONHITH pacu€Tel 1o (opmyramM, TpeodpazoBaHUs
LEJbIX, PAalMOHAJIbHBIX, WPPAUMOHAIBHBIX WU TPUTOHOMETPHUYECKHUX BBIPAKCHUH, a TaKKe
BBIpQXEHHH, COJEpKAIIMX cTeneHu W jorapudmbl. brnaromaps u3yueHUio anreOGpanyueckoro
MaTepuaina MPOUCXOIUT JalbHEeNIee pa3BUTHE AITOPUTMUUECKOTO M aOCTPAKTHOTO MBIILICHUS
ygammxcs, (GOPMHUPYIOTCS HABBIKH JCITYKTUBHBIX PACCYXJICHHM, pa0OThl C CHMBOJIHHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHHS TPAKTUYECKUX U €CTeCTBEHHO-
Hay4HbIX 3a/Ja4, HAIJSIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKAa HAYKH.

ConepkarenbHo-MeToauuecKass TUHUS «DyHKIUA U TpaduKu» TECHO TEPEIIeTaeTcs C
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydYeHHs Marepuana. lV3ydeHue CTENmeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKUIUNA, MX CBOWCTB M TpaduKoB, UCHONb30BaHUE (DYHKUIUNA AIs
pemieHust 3ajad W3 JAPYrux y4eOHBIX MPEIMETOB W PEAbHOW >KU3HU TECHO CBS3aHO KakK C
MaTeMaTUYECKUM aHAJIM30M, TaK U C PEIICHUEM ypaBHEHUU U HepaBeHCTB. [Ipu sTom OonbInoe
BHUMaHUe yJensiercs (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXKIY
pa3IMYHBIMH BEIMYMHAMH, HCCIEAOBAaTh TMOMY4YeHHbIE (YHKIUH, CTPOUTh UX TpaduKu.
Marepuasni 3TOH COAEpPKATEIbHON JIMHUM HAUEJIE€H Ha pa3BUTHE YMEHUW U HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXATh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (opme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOW. Ero wu3yueHume crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOIIEHHIO W  KOHKpETHU3alluH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHast TuHUS «Hadama MareMaTHYeCKOTro aHajin3a» IMO3BOJSET CYIIECTBEHHO
pacIIMPHUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 33/1a4, JOCTYIHBIX 00yJarOIIUMCs, Y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTh UCCIIEZIOBATh M CTPOUTH Tpaduku QyHKIUH, OTPEAETSATh UX
HanOOJIbIIINEe WU HAMMEHBIIINE 3HAYEHUS, BBIYUCIITE TUIOMAau (GUryp U 00bEMBI TEJ, HAXOIUTh



CKOPOCTM M YCKOPEHHs NpouLeccoB. JlaHHas coaepKaTelbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH IOCTPOCHHSI MAaTEMATHUUYECKUX MOJENEH pEaJbHBIX CHUTyallUd, HaXOXICHUS
HAaWIy4llero penieHusl B NPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX, 3ajayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYE€CKOI'O aHaJIM3a CIIOCOOCTBYET Pa3sBUTHIO aOCTPaKTHOTO,
(opMabHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, ()OPMUPOBAHUIO YMEHUI pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE M HcKyccTBe. OOydaromiuecs y3HAIOT O
BBIIAIOIMXCS] pe3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKU KaK HAayKd, M HX
aBTOpax.

CopnepxaTenbHO-METONNYECKAs JTUHUA «MHOXECTBA U JIOTMKa» B OCHOBHOM ITOCBSIIICHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHbBIE IIPE/ICTABICHHS IPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHIIOMNI
BCE paslenbl MAaTeMATHUKM W €€ INPWIOKEHHWH, OHU CBS3BIBAIOT PAa3HbIC MaTEMaTU4YECKHE
JUCLMIUINHBL B eauHoe uenoe. 1loaromy BaXXHO 1aTh BO3MOXHOCTb UIKOJBHUKY IIOHMMATh
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MAaTeMAaTHKUM U HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIEH.

B kypce «Anrebpa u Hauaja MaTeMaTHYECKOTO aHaIM3a» HMPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOro MOJICIMPOBAHUS, KOTOpbIE NPHU3BaHbl CHOPMUPOBATH HABBIKU IMOCTPOEHUS
MoOJIeJIel pealIbHbIX CUTYallUui, UCCIIEOBAHMSI 3TUX MOJEJNIEH ¢ IOMOIIBIO ammnapara ajareopsl u
MaTeMaTUYeCKOI0 aHajlu3a M MHTEPHpPETAluu IOJy4YeHHBIX pe3yibTaToB. Takue 3amaHus
BIJIETEHBl B Ka&XIbli M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
VCIIOJIB3YETCS U1 pEelIeHUs PUKIaaHbIX 3anad. [Ipyu pemenun peaapHbIX MPaKTUYECKUX 3a1a4
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh aHAJIOIMIO, 0000IIaTh M KOHKPETU3UPOBATH MpoOIeMy.
JlesatenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PELICHUs NPHUKIAJHBIX 3a1ad OpraHu3yercsl B
npoliecce U3y4eHus Bcex TeM Kypca «AnreOpa 1 Hayajla MaTeMaTHYECKOTo aHaIu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y‘{e6HOM IJIaHEC HAa N3Y4YCHUC KypCa aJ'IFC6pBI Y HayaJl MaTeMaTU4YECKOro aHajin3a Ha 0a30BOM
YPOBHE OTBOAUTCA 2 yaca B HCACIIO B 10 KJIacCCe, BCCTO 3a IBA roaa 06yquH;1 — 68 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia ¥ BLIYMCICHHA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palMOHAIBHBIMH  YHCIIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HAaHUU U pPEaJIbHOM JKU3HH.

JeiicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHBIE uyucia. Apudmernueckue
OTepanuu ¢ JACHCTBUTEIbHBIMH uuciaMu. [IpuOmmkEéHHbIE BRIYMCICHHS, IPABUIa OKPYIJICHHS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenenpb ¢ nenbiM nokazateneMm. CranzaptHas Gopma 3anUcH ASHCTBUTEIBHOIO YHUCIIA.
Hcnonb3oBanue mnoaxoismedl (GopMbl 3amucu  JAEHCTBUTENbHBIX 4YHCEN JJIA  pPELIeHUs
IIPAaKTUYECKMX 3a/1a4 U NPEJICTABICHUS JaHHBIX.

Apudmernuecknii KOpeHb HaTypalbHOW cTemeHu. JlefictBus ¢ apudmernaeckumu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKUE
(bopMyIIBL.

VYpaBHEeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
WUHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAlMOHAIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pemrenne nppanimoOHaNBHBIX YPaBHEHNUN U HEPAaBEHCTB.

PemieHne TpuroHOMETpUYECKUX YPaBHEHUM.

ITpuMmeHeHrEe ypaBHEHMI M HEPABEHCTB K PEIIEHUI0 MATEMaTHYECKHX 3a1ad U 3a7ad U3
pa3INYHBIX 00JIacTe HAYKU U peabHON )KU3HH.

DyHKIUHN U TpaPUKH

@yHK1MS, criocoObl 3a1anus GyHKkuu. ['padux pynkumnn. Bzaumuo oOpaTHble QyHKIUH.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHU ¢ynkuuu. Hynu ¢ynkuun. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

CrenenHas QyHKUMS C HaTypaJbHbIM M LEJNbIM IOKa3zareieMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaguK KOpHs N-0W CTENEHHU.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpEIEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YHCJIOBOI'O apryMEHTA.

Havaja maTeMaTH4eCKOro aHaJIu3a

[TocnenoBarenbHOCTH,  €HOCOOBI  3aJaHUsl  MOCIENOBATENbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuueckas —Iporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUUECKON MpPOTrpecCUu.
dopmMyna CIOXKHBIX IPOLEHTOB. Mcrnonp30BaHME MPOrpeccHu Ul PEIICHMsS PEealbHBIX 3aJad
IIPUKIIATHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA



MHoOkecTBO, onepanuu HaJ MHOXecTBaMu. [[narpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [JIis1 ONHCAaHUA PCAJIbHBIX IMPOHCCCOB U HBHGHHﬁ, npu
peLICHUH 33/71a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.



IIVTAHUPYEMBIE PE3YJIbTATDBI

OcBoenue yueOHoOro mpenmera «MaremaTukay IOJDKHO oOecreuuBaTh JOCTH)KEHHE Ha YPOBHE CpeAHEro oomero obpa3oBaHHS
CJICAYIOLIMX JINYHOCTHBIX, METAPEAMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHbIX PE3yJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHUS MPOTPaMMbl yueOHOTro mpeaMera «MaTeMaTHKa» XapaKTepU3yITCs:

['paxxnanckoe BocuTaHue:

c(OPMUPOBAHHOCTBHIO TPAXKAAHCKONW MO3UIMH OO0YyYarollerocs Kak aKTUBHOTO M OTBETCTBEHHOTO YJIEHAa POCCHUHCKOro OOIIEeCTBa,
MPEJICTABIICHUEM O MaTeMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPAXKIAHCKOTO OO0IIecTBa
(BBIOOPBI, OTIPOCHI | TIp.), yMEHHEM B3aMMOJICHCTBOBATH C CONMATHHBIMUA HHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIUSAMU U HA3HAYCHUEM.

[TaTproTHueckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUMCKON TPaKIAHCKOW HACHTUYHOCTH, YBAXKEHHUS K MPOIIJIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSM POCCHMCKMX MAaT€MaTUKOB M POCCHUMCKOM MAaTeMaTHYECKOW IIKOJIbI, K MCIOJb30BAaHUIO 3THX
JTOCTIKCHHH B APYTUX HAyKaX, TEXHOJIOTHAX, CPepax YKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHHEM AYXOBHBIX IIEHHOCTEH POCCHUICKOrO Haponaa; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUsS, dTUYECKOTO TMOBEACHUS,
CBSI3AHHOTO C MPAaKTHYECKUM NPUMEHEHUEM JIOCTHKEHUM HAYKU U JESITEIbHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOIO BKJIAJIa B MOCTPOEHUE
YCTOMUYMUBOTO OYAYIIETO.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MUPY, BKIIIOYasi 3CTETUKY MAaTEeMaTUIECKUX 3aKOHOMEPHOCTEH, 00bEKTOB, 3aj1a4, PEUICHHH, pacCyKICHUI;
BOCIIPUMMYHUBOCTHIO K MATEMATHYECKUM acCIleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

®uU3NYECKOe BOCITUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHSATh MaTeMaTHYeCKHe 3HaHWsS B HHTEpecax 3J0poBOro U Oe3omacHOro obpa3a >KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO (34OPOBOE MHUTaHWE, COANIAHCHPOBAHHBIM PEXUM 3aHATUH M OTIbIXA, PEryIsIpHas
bu3nYecKas akTUBHOCTH); (PU3UUECKOTO COBEPIICHCTBOBAHUS, ITPU 3aHIATHUSIX CIIOPTUBHO-030POBUTEIHHON JIEATETEHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYHIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOWsS; WHTEPECOM K pa3Nu4yHbIM cepaM mpodeccHOHANBHON JesSTENbHOCTH,
CBS3aHHBIM C MAaTEMaTUKON W €€ NPUIOKEHUSMHU, YMEHHEM COBEpINaTh OCO3HAHHBIM BBIOOp Oymymiei mpodeccuu W pearn30BBIBATH



COOCTBEHHBIE JKU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTBHIO K MaTeMAaTUYECKOMY OOpa30BaHUIO M CaMOOOpa30BAaHUIO HA MPOTSHKEHUU
Bcel JKU3HH, TOTOBHOCTBIO K AKTUBHOMY YYAaCTUIO B PCIHICHUH MPAKTUUCCKHUX 3aJiayq MaTeMaTHYEeCKOU HaIlpaBJICHHOCTHU.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(OpPMUPOBAHHOCTHIO JKOJIOTMYECKON KYJIbTYPhl, MOHHUMAHMEM BIHSHUS COLUATbHO-)KOHOMUYECKUX MPOLECCOB Ha COCTOSIHHE
OPUPOJHON U COLMANIbHOM Cpebl, OCO3HAaHHEM TIJI00AJbHOTO XapakTepa »SKOJIOTHMYeCKUX MpoOJjeM; OpHeHTaluuell Ha MpUMEHEHUue
MaTeMaTUYEeCKUX 3HaHUU AJil pClICHUA 3aaa4 B OGJ’I&CTI/I 0pr>1<a}0me171 CpcAabl, IUIAHUPOBAHHA IIOCTYIIKOB M OHLCHKH HX BO3MOKHBIX
MOCJIEACTBUM JJISI OKPYKAKOLIEN CPELBI.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH W OOIIECTBEHHOW NpPaKTHKH,
MOHUMAaHHUEM MaTeMaTHYEeCKOU HAayKH Kak C(i)epI)I JeJIOBEUECKOU JACATCIIbHOCTH, 3J3TallOB eé PasBUTHA W 3HAYUMOCTHU [JIA PA3BUTHA
OUBHWJIN3allMH, OBJIAJCHUEM SA3BIKOM MAaTCMAaTUKU U MaTeMaTHUECKOU Ky.]'H:TypOfI KaK Cp€ACTBOM IMO3HAHUSA MHPA, TOTOBHOCTHIO OCYIICCTBJIATH
MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh HHINBUYyaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHbie  pe3ysbTaThl OCBOEHUS MPOTrpaMMbl ydyeOHOro mpenMera «MareMaTtukay XapaKTepU3ylHTCs OBJaJCHUEM
YHUBEPCATHHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCANbHOIMU KOMMYHUKATMUBHBIMU OCUCMBUIMU, VHUBEPCANbHLIMU Pe2YNamMUGHbLMU
oelicmeusmu.
1) Vuueepcanvuvie nosnasamenvhvle Oeticmeus, obecneuusaiom Gopmuposanue OA306bIX KOSHUMUBHBIX NPOYECCO8 0OVUAIOUWUXCS
(oceoenue mMemooo8 NO3HAHUSL OKPYHCAIOWe20 MUpA, NPUMEHeHUe J0SUYECKUX, UCCIe008ameNbCKUX onepayull, yMeHuli pabomams ¢
unghopmayuet).
ba3oBrie mornueckue aeicTBUS:
®BBLISIBIISITh M XAPaKTEPH30BATh CYIIECTBEHHBbIC MPU3HAKH MAaTEMaTHUYECKHX OOBEKTOB, TMOHATHH, OTHOIICHHH MEXIY MOHITHIMH,
bopMyITHUpOBaTh OMpPEACIICHUs TMOHATHN; YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiaccH(HUKayuu, OCHOBAHUS JJisi 0000IIECHHS U
CpPaBHEHUS, KPUTEPUU TPOBOAMMOIO aHAIIN3A;

® BOCIIPHHUMATD, (JOPMYTUPOBATH U MPEOOPA3OBHIBAThH CYKIEHUS: YTBEPAUTEIbHBIC U OTPHUIATENbHBIC, €IUHUYHBIC, YACTHBIE U OOIINE;
YCIIOBHBIE;

® BBISIBJISITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHUBOpeursi B (akTaxX, JAHHBIX, HAOTIOJEHUSX U YTBEPKICHUSX;

npeyaraTh KpUTEPHUH U1 BBISIBIICHHUS 3aKOHOMEPHOCTENW U MPOTUBOPEUHIA;

® JIeJIaTh BBIBOJbI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3aKJIIOYEHU 110 aHAJIOTHUH;



® [IPOBOJUTH CAMOCTOSATEIHHO JOKa3aTebCTBA MATEMATUYECKUX YTBEPXKICHWH (NpsiMble W OT TPOTHBHOIO), BBICTPAMBATH
apryMeHTaluio, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KICHHS U BHIBOJIbI;

® BLIOMpATh CHOCO0 pelieHus yuyeOHOW 3aqaud (CpaBHHMBATh HECKOJBKO BapUaHTOB pEIICHMs, BbIOMpaTh Haubosiee MOIXOISIINNA C
y4€TOM CaMOCTOSATEIbHO BBIICTICHHBIX KPUTEPHUEB).

bazoBblie uccnenoBarenbCKue ICHCTBHYS:

® [ICII0JIB30BaTh BONPOCHI KAaK HMCCIEI0BATEIbCKUII MHCTPYMEHT MO3HAHUSA; (POPMYIMPOBATH BOIPOCHI, (DUKCHPYIOIIUE MPOTUBOpPEUHE,
npo0JieMy, YCTaHaBIIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHCHHCE;

® [IPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEAOBAHUE IO YCTAHOBICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BEeKTAa, SIBJICHHUS, TTPOIECCA, BBISIBJICHUIO 3aBUCUMOCTEH MEXTy O0BEKTaMHU, SIBJICHUSIMH, TTPOICCCAMH;

® CaMOCTOSTENBHO (POpMyYITUpPOBaThL 000OINEHUS W BBIBOABI IO Pe3yJbTaTaM MPOBEAEHHOTO HAOIIOACHHS, WCCICIOBAaHUS, OICHUBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJAOB M 0000IICHHUI;

® [IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MIPOIECCA, a TAKIKE BBIIBUTATH MPEAMOIOKEHHS O €r0 Pa3BUTHH B HOBBIX yCJIOBHSIX.

Pabora ¢ unpopmarueii:

® BBISIBIISITE Ie(pUIUTH HHDOpPMAIIMH, JTAHHBIX, HEOOXOJUMBIX JIJIsi OTBETA HAa BOIIPOC U JIJISl PEIICHMS 3a/1a4H;

® BEIOMpPATh WHPOPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATh, CHCTEMATU3HPOBATh U WHTEPIPETHPOBATH HHPOPMAITHIO
Pa3IUYHBIX BUJIOB ¥ (POPM IMPEICTABICHUS;

® CTPYKTYPHPOBATh HHPOPMAIIHIO, MPEACTABIIATE €€ B pa3TUIHBIX (DOpMax, WILTFOCTPUPOBATH rpaduuecku;

® OIICHUBATh HAJIEKHOCTh HHPOPMAITUH 110 CAMOCTOSITENTFHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvivie KOMMYHUKAmMuUHble Oelicmeust, 06ecneuusaiom chopmMupo8aHHOCmb COYUATLHBIX HABLIKOG 00VUATOUUXCSL.

Obuenue:

® BOCIIPHHUMATH ¥ (DOPMYJIHPOBATH CYXKICHHS B COOTBETCTBHH C YCIIOBUSMHU H IEJIIMH OOIICHHS;, SICHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOIO TOUKY 3pEHUS B YCTHBIX M TUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS 110 X0y PEIICHUs 3a/1a4i, KOMMEHTHPOBATh MOTYYSHHBIN
pe3ynbTarT;

®B X0/€ OOCYXICHHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl, MpOOJIEeMBbI, pelIaeMoil 3agaud, BBICKA3bIBATh HUJIEH,
HAIlCJICHHbIE Ha TOWCK PEUICHHS; COMOCTABIATH CBOM CYXACHHS C CYXACHUSAMH IPYTHX yYaCTHUKOB JMANora, oOHapy>KHUBaTh
pa3JIryre U CXOJICTBO MO3HIINIA; B KOPPEKTHOH Gopme PopMyTUPOBATH Pa3HOIIIACHS, CBOM BO3PAKCHHUS,

® [IPE/ICTABIIATh PE3YNbTAThl PEIICHUs 3aJaud, OSKCIEpUMEHTa, HCCIEIOBaHMs, MPOEKTa; CaMOCTOSTENLHO BBIOMpATh QopmaT
BBICTYIUICHHS C YYETOM 3aJ1a4 MPE3CHTAIlUU U OCOOCHHOCTEH ay TUTOPHUH.

CoTpyIHHUYECTBO:



® [IOHUMATh M KCIOJIb30BaTh NMPEHMYIIECTBA KOMAaHIHONW M MHAMBUAYaJIbHON pabOThI MPU pElICHHH y4eOHBIX 3aja4; MPHUHUMATH IeIb
COBMECTHOH [IESTENBHOCTH, IUIAHWPOBATh OPraHM3AIMI0 COBMECTHOW paboThI, pacmpenensiTh BUABI PadOT, IOrOBAPHBATHCH,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IATh MHEHHUS HECKOJIBKUX JIFOACH;
® y4acTBOBATh B IPYMIOBHIX (hopMax paboThl (0OCykIeHHs, OOMEH MHEHHH, «MO3TOBbIE HITYPMBD) U WHBIC); BBIIOIHATH CBOIO 4aCTh
paboThl M KOOPIMHUPOBATH CBOU JCHCTBHUS C IPYTUMH WICHAMH KOMaH/Ibl; OLCHUBATh KA4€CTBO CBOETO BKJIA/Ia B OOLIHIA POIYKT TI0
KpPHUTEPUSM, CPOPMYTUPOBAHHBIM yYaCTHUKAMU B3aHMOJICHCTBUSL.
3) Vuuseepcanvnvie pezynamuensie Oeiicmsus, obecneuugaom GOopMUposaHue CMbICIO8bIX YCMAHOBOK U JICUSHEHHBIX HABLIKOG
JIUYHOCTUL.
Camoopranusanus:
COCTABIIAITh IUIAH, aJTOPUTM pEHICHUS 3a7add, BBHIOMpATh CIMOCOO pemeHHS ¢ y4ETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMALIUH.
CaMOKOHTPOIb:
®BJIAJICTh HABBIKAMU II03HABATEIIFHONW pEQIEKCHHM KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUH M MBICIUTENBHBIX IPOIECCOB, WX
PE3YJIbTAaTOB; BIaJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLIECCa M PEe3yIbTaTa PeIIeHHs MaTeMaTHUECKOH 3a/1auu;
® IPE/IBUJIETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPH PEIICHUH 337a4H, BHOCHTh KOPPEKTHBHI B JEATEIHLHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAHICHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTEH;
® OLICHMBATh COOTBETCTBUE pe3yJbTaTa €M M YCIOBUSAM, OOBSCHATH NPUYMHBI JOCTHKEHHS WIM HEJIOCTH)KEHHS Ppe3ylIbTaToOB
JeSTeIbHOCTH, HAXOAUTh OMIKOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

INMPEAMETHBIE PE3YJIBTATHBI

OcBoenne yueOHOro Kypca «Anredpa M Hayajla MaTeMaTHMYeCKOrO aHallM3a» Ha YPOBHE CpelHero oomero obpa3zoBaHUs JOKHO
o0ecneunBaTh JOCTHKEHHUE CIEAYIOUINX MPEIMETHBIX 00pa30BaTeNbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciaa 1 BLIYMCTIEHUS

OrniepupoBaTh MOHIATHAMU: PAITMOHAIEHOE U JICUCTBUTEIHLHOE YHCII0, OOBIKHOBEHHAS U JACCSITHYHAS IPOOb, IPOIICHTHI.

BrImotHATE apudMeTHYECKre OTIEpaIiK ¢ PAalliOHATBHBIMH U JICHCTBUTEILHBIMU YUCIIaAMHU.

BrimonHsaTe npuOImKkEHHBIC BRIYUCICHHS, UCIIONIb3Ys IPABHIIA OKPYTIICHUS, 1e1aTh IPUKUIKY U OIICHKY Pe3yJIbTaTa BRIYUCICHUN.



OnepupoBaTh HOHATHAMMU: CTEIIEHb C LIEJIBIM II0Ka3aTesIeM; cTaHAapTHas (opMa 3ammcu JeHCTBUTENIBHOTO YNCIa, KOPEHb HAaTypalbHOU
CTETICHH; MCII0JIb30BaTh MOIXOISAIIYI0 (HOPMY 3alUCH NEHCTBUTEIBHBIX YHCEI JJIs PEIIeHUs MPAKTHUECKUX 33a]a4 U MPEICTaBICHHS JaHHbIX.

OnepupoBaTh NOHATUAMH: CUHYC, KOCUHYC U TAaHI'€HC IIPOU3BOJILHOTO YIJla; UCIO0Ib30BaTh 3alIMCh IPOU3BOJILHOTO YIJIa Yepe3 oOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHUs1 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMHU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; 1I€JIO€, PallMOHAIbHOE, UPPALlMOHAIBHOE YpaBHEHHE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHHUE;

BeinonssATe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUM U pelIaTh TPUTOHOMETPUYECKHUE YPaBHEHHUS.

BeinonHATe npeoOpa3oBaHus LEIbIX, PAIMOHAIBHBIX U HPPALIMOHAIBHBIX BBIPAXXEHUN U peIlaTh OCHOBHBIE TUIIBI LIEJIbIX, PALIMOHATIBHBIX
Y UPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHSTh ypaBHEHHS M HEPABEHCTBA JUIsl PEIICHUS MAaTeMaTHYECKUX 3aJad W 3a7ad M3 Pa3IUYHbIX 00JlacTeld HAyKW W PEaTbHOM
YKU3HU.

MogenupoBaTh peajbHble CUTyallUd Ha SI3bIKe aiareOpbl, COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA IO YCIOBMIO 3a/lauH,
UCCJIEI0BATh TIOCTPOEHHbIE MOJIENIN C UCIOIb30BaHUEM ammapaTa ajareopsl.

DyHKIUHN U TPaPUKH

OnepupoBaTh NOHATHUAMU: (YHKIHS, CIIOCOOBI 3aJaHusl (QYHKIMH, 00JacTh ONMpeeseH!s] U MHOXKECTBO 3HaYCHMH (YHKUUHU, rpaduk
(GyHKLMH, B3aUMHO 0OpaTHbIe (QYHKIIMH.

OnepupoBaTh NOHATHUAMH: YETHOCTh U HEUETHOCTh (DYHKIIMU, HYIH (PYHKLINH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku QyHKIUN A1 pelIEHUs] ypaBHEHUI.

CrpouTthb 1 4uTaTh rpaduKu JIMHEHHOHN QyHKIMH, KBaApaTHUHON (QYHKIINHU, CTEIEHHON (PYHKIMHM C 1IeIBbIM ITOKa3aTesIeM.

Hcnonb3oBate rpaduku GyHKIMHA A MCClie0BaHMs POLIECCOB M 3aBUCUMOCTEN MNP PEeLIeHUH 3a/1a4 U3 JIPYTUX y4eOHBIX MPEeIMETOB
U peajbHOU KU3HU; BbIpakaTh (HopMyIaMH 3aBUCMOCTH MEX]y BETMUMHAMHU.

Hayana matemMaTHuecKoro aHajaimsa

OnepupoBaTh MOHATUSAMHU: I1OCIIEA0BATEILHOCTD, apu(hMeTHUECKast U TeOMETPUIECcKast IPOTrPECCUH.

OnepupoBaTh MOHATHAMU: OECKOHEUHO YOBbIBaroIlas reoMeTpudecKas Mporpeccus, cymMma OECKOHEUHO yOBIBAIOIIEH reoMeTpHYECcKOM
IIPOTPECCHH.

3aaBaTh MOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcrnonb30BaTh CBOKCTBA IOCIEA0BATEIBHOCTEN U IIPOIPECCUM IS PELLICHUS pealbHbIX 3a/1a4 IIPUKJIAJHOIO Xapakrepa.

MmuoxecTBa H JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIIEpallui HaJl MHOKECTBAMHU.



y4eOHBIX TPEAMETOB.

TEMATHYECKOE IINTAHUPOBAHUE

OH@pI/IpOBaTB MNOHATUAMU: OIIPCACIICHUC, TCOPEMA, CIICACTBUC, JOKA3aTCIbCTBO.

Hcmons30BaTh TeOpeTI/IKO-MHO}KeCTBeHHHﬁ amnmnapar JJis OIHCaHus pCaIbHBIX ITPOLECCOB U HBHCHHﬁ, IIpyu pCUICHUH 3aJa4d U3 APYrux

10 KUIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3iesioB U TeM JuiekTpoHHbIE (LU pPOBbIE)
Konrpoabnbsie IIpakruyeckue
n/n NporpamMmsl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
MHokecTBa palMOHAIBHBIX U
1 EHCTBUTENBHBIX yncell. PanmonansHeie 14 1 http://www.numbernut.com/
yYpaBHEHHsI 1 HEPAaBEHCTBA
o o c http://www.fipi.ru/
Kuu 1 rpa¢puku. CTeneHb ¢ HelbIM : i .
2 JHI P B 6 https://interneturok.ru/article/uroki-
MOKa3aTeineM L
matematiki
Apudmernueckuit KOpeHb N—0ii CTETeHH.
3 WppaunoHanbHble YpaBHEHUS U 18 1 http://www.ege.edu.ru/
HEpaBEHCTBA
dopmysl http://www.fipi.ru/
4 TPUTOHOMETpHHU. TpUrOHOMETPUYECKHE 22 1 https://interneturok.ru/article/uroki-
ypaBHEHHUS matematiki
https://interneturok.ru/article/uroki-
5 [TocnenoBaTeTbHOCTH M TIPOTPECCUN 5 S
matematiki
IloBTOpEHME, 00001ICHNE,
6 ropert B HI:I 3 1 http://www.ege.edu.ru/
CHCTEeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O 68 4 0

[NPOT'PAMME



http://www.numbernut.com/
http://www.fipi.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.ege.edu.ru/
http://www.fipi.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.ege.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

MHo03k€ecTBO, Onepaluy Hajl
MHOeCTBaMu. JlmarpaMMebl
Ditnepa—Benna

01/09

http://www.numbernut.com/

PanuonansHBIC YKCA.
OOBIKHOBEHHEIE U
JECSITUUHBIE TpOoOH,
MPOIEHTHI, 0ECKOHCYHBIC
MEPUOIUUECKHE TPOOH

06/09

http://www.numbernut.com/

ApudmeTrnueckne onepanuu c
palMOHATIBLHBIMU YHCIIAMH,
npeoOpa30BaHUsI YUCITOBBIX
BBIPAKECHU

[Tpumenenue apobeit u
MIPOLIEHTOB ISl pEIICHUs
MPUKIAIHBIX 3a7a4 U3
pa3IMYHBIX OTpaciel 3HaHUI
Y peajbHOM KU3HU

08/09

13/09

http://www.numbernut.com/

http://www.numbernut.com/

[Ipumenenue apooeit u
MPOLIEHTOB IS PELICHUS
MMPUKJIAAHBIX 3a1a4 U3
pa3IMYHBIX OTpaciel 3HaHUU
Y peajbHOM KU3HU

15/09

http://www.numbernut.com/



http://www.numbernut.com/
http://www.numbernut.com/
http://www.numbernut.com/
http://www.numbernut.com/
http://www.numbernut.com/

JlelicTBUTENbHBIEC YHCIIA.

6 PauunoHansHble U 20/09 http://www.numbernut.com/
UpPpaAIlMOHATILHBIC YHCIIa
Apudmernueckue omnepainu ¢

7 pu b patl 22/09 http://www.numbernut.com/
JIENCTBUTEIbHBIMA YUCIIAMHA
[TpuOMKEHHBIC BRIYMCIICHUS,
[IpaBHJIa OKPYIJIEHHS,

8 p pyr 27/09 http://www.numbernut.com/
NPUKHIKA ¥ OIICHKA
pe3yJibTaTa BEIYMCIECHUN
ToxmecTBa U TOXKIESCTBEHHBIE

9 A a 29/09 http://www.numbernut.com/
peoOpa3oBaHus
YpaBHeHHE, KOPECHD

10 p p 04/10 http://www.numbernut.com/
ypaBHCHHS
HepasencrtBo, pemenne

11 P P 06/10 http://www.numbernut.com/
HEpaBEHCTBA

12 MeTto1 MHTEpPBAJIOB 11/10 http://www.numbernut.com/
Pemenue nensix u qpo6HO-

13 paIMOHATILHBIX YPaBHCHUH H 13/10 http://www.numbernut.com/
HEPaBEHCTB
KonTponbhas pabota no teme
"MHoO)kecTBa pallMOHATBHBIX

14 W JIEMCTBUTEJIBHBIX YUCET. 18/10 http://www.numbernut.com/
ParnonanbHble ypaBHEHHS U
HEpaBEHCTB"
DyHKIHUSA, CITOCOODI 3aTaHUS http://www.fipi.ru/

15 ¢byuknuu. B3aumao oOpaTHBIE 20/10 https://interneturok.ru/article/uroki-
byHKIIHH matematiki

16 I'papuk pynaknun. O6macTh 25/10 http://www.fipi.ru/



http://www.numbernut.com/
http://www.numbernut.com/
http://www.numbernut.com/
http://www.numbernut.com/
http://www.numbernut.com/
http://www.numbernut.com/
http://www.numbernut.com/
http://www.numbernut.com/
http://www.numbernut.com/
http://www.fipi.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.fipi.ru/

ONpEIETICHUS U MHOXKECTBO
3HaueHui pynkiuu. Hymu
byukun. [IpomexxyTku
3HAKOIOCTOSIHCTBA

https://interneturok.ru/article/uroki-

matematiki
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17 Yéraple 1 HeUETHBIEC QYHKIIUU 27/10 https://interneturok.ru/article/uroki-
matematiki
CreneHs ¢ 11eJIbIM -
1 C http://www.fipi.ru/
nokasareiieM. CtanmaprHas ) . .
18 p 08/11 https://interneturok.ru/article/uroki-
dbopma 3amucu .
. matematiki
IENCTBUTEIHHOIO YUCIa —
Hcnonp3oBanue Mo axoasIe
OPMBEI 3aITUCH ..
¢ P http://www.fipi.ru/
JACUCTBUTCIIBHBIX YNUCCIT AJIA . . .
19 10/11 https://interneturok.ru/article/uroki-
peleHus MPaKTHYECKUX .
matematiki
3a/1a4 U MpeICTaBICHH —_—
TAHHBIX
CrenenHast QyHKIMS C -
http://www.fipi.ru/
HaTypaJIbHBIM U LICJIBIM . . .
20 P . . 15/11 https://interneturok.ru/article/uroki-
nokazaresiem. E€ croiicTBa u .
matematiki
rpadux -
Apudmernuecknii KOpeHb
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HaATypaJIbHOW CTENEHU
Apudmernyeckuii KOpeHb
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HATypaJIbHOH CTETeHU
CsoiicTBa apuMETHIECKOTO
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KOPHS HaTypajJbHOU CTEIICHU
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KOPHSI HAaTypaJIbHOM CTENEHU
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CaoiicTBa apu(PpMETHIECKOTO
KOPHSI HAaTypaJIbHOM CTENEHU
JlewcTBus ¢

apupMETHUYECKUMH KOPHIMH
N—OU CTEIEeHU
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JlewicTBus ¢
apuPMETHYECKUMH KOPHIMHU
N—OM CTEIIEHU
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JlewicTBus ¢
apuPMETHIECCKUMU KOPHIMH
N—oM CTEIeHH
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JlewcTBus ¢
apupMeTUYECKUMH KOPHIMHU
N—OM CTereHu

JlericTBus C
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Pemenne nppanmoHaIbHBIX
YpaBHEHU U HEPABEHCTB
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Pemenue nppannoHanbHbIX
YpaBHEHUHN U HEPABEHCTB

Pemienne nppanmoHaibHbIX
YpaBHEHU U HEPABEHCTB
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YpaBHEHUI U HEPABEHCTB
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CgoiicTBa u rpaduk KopHs N-

36 N http://www.ege.edu.ru/
Oli cTeneHn
37 CfOﬁCTBa H rpacpuK KOpHs N- http://www.ege.edu.ru/
Oli CTeneHn
KoHTponbHas pabota 1o Teme
"ApudmeTHuecKuii KOPpeHb N— http://www.fipi.ru/
38 Ol CTerneHu. https://interneturok.ru/article/uroki-
HppanmoHaibHble ypaBHEHUS matematiki
U HepaBeHcTBa"
CuHyc, KOCMHYC ¥ TAHI'€HC ttp:/furww.fipi.ru/
39 ’ https://interneturok.ru/article/uroki-
YHCIIOBOTO apryMEHTa .
matematiki
CuHyc, KOCMHYC ¥ TAHI'€HC I/ fvess Sip L
40 ’ https://interneturok.ru/article/uroki-
YHCIIOBOTO apryMEHTa -
matematiki
ApKCHHYC, apKKOCHHYC U http://www.fipi.ru/
41 ApKTaHT€HC YUCIIOBOTO https://interneturok.ru/article/uroki-
apryMeHTa matematiki
ApKCHHYC, apKKOCHHYC U http://www.fipi.ru/
42 apKTaHTE€HC YHCIIOBOTO https://interneturok.ru/article/uroki-
apryMeHTa matematiki
Tpuronomerpuueckas
OKPYXXHOCTb, OTIpEICIICHIE http://www.fipi.ru/
43 TPUTOHOMETPHUECKUX https://interneturok.ru/article/uroki-
(GYHKINH 9UCIOBOTO matematiki
aprymMeHTa
44 TpuroHomeTpudeckas http://www.fipi.ru/
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TPUTOHOMETPUYECKUX
(GYHKIIHUA YUCIOBOTO

matematiki

aprymeHTa
OCHOBHBIE http://www.fipi.ru/

45 TPUTOHOMETPHUUYECKHE https://interneturok.ru/article/uroki-
bopmyIbt matematiki
OCHOBHBIE http://www.fipi.ru/

46 TPUTOHOMETPHUYCCKHE https://interneturok.ru/article/uroki-
bopmyIibl matematiki
OcHoBHbIE http://www.fipi.ru/

47 TPUTOHOMETPHUYCCKHE https://interneturok.ru/article/uroki-
bopmyIibl matematiki
OcHoBHbIE http://www.fipi.ru/

48 TPUTOHOMETPHYECKHE https://interneturok.ru/article/uroki-
bopmyIbt matematiki
[IpeobpazoBanue http://www.fipi.ru/

49 TPUTOHOMETPHUYECKHUX https://interneturok.ru/article/uroki-
BBIp)KEHU I matematiki
[IpeobpazoBanme http://www.fipi.ru/
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BBIpKEHU I matematiki
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TPUTOHOMETPUUYECKHIX https://interneturok.ru/article/uroki-
BbIpaKEHUI matematiki
Pemenue http://www.fipi.ru/

54 TPUTOHOMETPHUUYECKHIX https://interneturok.ru/article/uroki-
ypaBHEHHA matematiki
Pemenwne http://www.fipi.ru/

55 TPUTOHOMETPHUYCCKHX https://interneturok.ru/article/uroki-
ypaBHCHHIA matematiki
Pemenne http://www.fipi.ru/

56 TPUTOHOMETPUUYECKHX https://interneturok.ru/article/uroki-
ypaBHCHHIA matematiki
Pemenne http://www.fipi.ru/

57 TPUTOHOMETPUUYECKHX https://interneturok.ru/article/uroki-
ypaBHEHUH matematiki
Pemrenne http://www.fipi.ru/

58 TPUTOHOMETPUUYECKHX https://interneturok.ru/article/uroki-
ypaBHEHUH matematiki
Pemrenne http://www.fipi.ru/

59 TPUTOHOMETPHUYCCKHX https://interneturok.ru/article/uroki-
ypaBHEHHH matematiki
o

60 https://interneturok.ru/article/uroki-
Tpuronomerpuyeckue .

" matematiki

YpaBHCHHUA
ITocmenoBaTeIbHOCTH,

61 CIOCOOBI 33JaHuUs https://interneturok.ru/article/uroki-
MOCJIEI0BATEILHOCTEH. matematiki

MOHOTOHHEIE
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oCJICaA0BaTCIbHOCTHU

62

Apudmerndeckas u
reoMeTpHUUECcKasl IPOrpeccuu.
Hcnonws3oBanue nporpeccun
JUISl pEIIEHUs PeANIbHBIX 3a]a4
IIPUKIIATHOTO XapaKTepa

https://interneturok.ru/article/uroki-

matematiki

63

Beckoneuno yobIBaromast
TreOMETPHYECKas IIPOTPECCHSL.
CyMMa 0eCKOHEYHO
yObIBaIOLIE reOMEeTpUIECKON
POTPECCUu

https://interneturok.ru/article/uroki-

matematiki
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65

Dopmyiia CIOKHBIX
MPOLEHTOB

dopmyna CI0KHBIX
IIPOLIEHTOB

https://interneturok.ru/article/uroki-

matematiki

https://interneturok.ru/article/uroki-

matematiki
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O06006111EH1E, CUCTEMATU3ALIH
3HaHMUM 3a Kypc anreopsl U
HayajJl MaTeMaTH4eCKOTO
a"anm3a 10 xiracca

http://www.ege.edu.ru/

67

68

HrtoroBast KOHTpoOJIbHASA
paborta

O0001Ienne, CHCTEMAaTA3AIUA
3HAHUH 3a Kypc aJireOpbl U
Hayaj MaTeMaTH4YeCKOro
aganm3a 10 xiracca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Maremarnka. AnreOpa ¥ Hayajla MaTeMaTHYeCKOro aHaiu3a. ba3oBeiii ypoBeHb: 11 kmacc:
yueOnuk / A.I''Mepsnsk, JI.A. Homuposckuii, B.b. ITomonckuii, M.C. Skup; nox pea. B.E.
[Togonwsckoro. — 3-¢ u3A., crepeotunt. — M.: Benrtana-I'pad, 2020. — 288 c.: mi. — (Poccuiickuii
Y4eOHHK).

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1) Maremaruka : anreOpa ¥ Hayaja MaTeMaTHYeCKOro aHamu3as AureOpa W Hadaia
MaTeMaTHYECKOTO aHaim3a. ba3oBelil ypoBeHb : 11 kiacc : meroamdeckoe mocobue / E.
B. Bymko, A. I'. Mep3nsik, B. b. [Tononckuii, M. C. fxup. — M. : Berrana-I'pad, 2020.
— 74 c. : mn. — (Poccwuiickuit yaeOHUK).

2) Maremaruka : aiareOpa M Havajga MaTEeMaTHYECKOro aHaiam3a. AJjrebpa W Hadvajia
MaTeMaTuyeckoro ananu3a. ba3zossiil ypoBeHb : 11 kiacc : nuaakTU4YecKue MaTepuanbl /
A.T. Mep3msik, B. b. [Tononckuii, E.M. Pabunosuy, M.C. Slkup. — M. : Benrana-I'pad,
2020 — 110 c. : un. — (Poccwuiickuii yueOHUK).

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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https://interneturok.ru/article/uroki-matematiki



http://www.numbernut.com/
http://www.fipi.ru/
https://interneturok.ru/article/uroki-matematiki
http://www.ege.edu.ru/
https://interneturok.ru/article/uroki-matematiki




