PABOYASA ITPOT'PAMMA
Y4eOHOro npeamMera «AJredpa u Ha4YaJIa MATEMATHYECKOT0 AHATH32»
st ooyuarommxcs 10-11 knacca (6a30Bblif ypoBeHb)
MNOACHUTEJBHAS 3AIINCKA

Pabouas mporpamma y4eGHOTO Kypca «Anredpa M Hadajlla MaTeMaTHUYECKOTO aHAIHM3a»
06a3oBoro ypoBHs s oOyuaromuxcs 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaabHOTO
TOCYJapCTBEHHOTO 00pa30BaTeIbHOrO CTAaHIApTa CPEeIHEro oOmero odpa3oBaHHsA, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEeOOBaHHM, MPEAbSBIAEMbIX K MaTeMaTH4YeCKOMY O0pa3oBaHUIO, U
TpPaJUIMKA POCCHICKOTO oOpa3zoBaHusa. Peanumzanusi mporpaMMbl 00ecrieurMBaeT OBJaJICHHE
KJIFOUEBBIMH KOMIIETCHLIUSAMHU, COCTABIIAIOIIMMU OCHOBY JUISl CAMOPA3BUTHSI M HEMPEPHIBHOTO
00pa3oBaHMs, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JHYHOCTHOIO M IO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YyYaIOLTNXCA.

HEJIM U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayalla MaTeMaTH4YeCKOI'O aHajIM3a» SBISIETCS OJHUM M3 Hauboee
3HaYMMBIX B NPOTpaMMe CTapIIeil IIKOJBI, TTOCKOJIBKY, C OAHOH CTOPOHBI, OH OOecreyrBacT
MHCTPYMEHTAJIbHYI0 0a3y Uid U3yueHHMs] BCEX €CTECTBEHHO-HAy4YHbIX KypCOB, a C JpyTroil
CTOpOHBI, (opMHUpyeT JOrHmYecKoe M a0CTpaKTHOE MBIIIICHHE YYalluxcs Ha YypOBHE,
HE00XOMMOM JJIsi OCBOEHUS KYpCOB MH(OPMATUKHU, OOLIECTBO3HAHMS, MCTOPUH, CIOBECHOCTH.
B pamkax maHHOTO Kypca yJaniecs OBJIaJeBalOT YHUBEPCATLHBIM SI3bIKOM COBPEMEHHOM HAYKH,
KOTOpas (hOpMyJIUpPYyeT CBOU AOCTHKEHHS B MaTeMaTH4eCKOH (opme.

Kypc anreGpsl n Hayan MaTeMaTH4ecKoro aHaln3a 3aKIafbIBAeT OCHOBY /IS yCIEIIHOTO
OBJIQJICHUSI 3aKOHaMM (U3MKHM, XUMHM, OHMOJIOTHH, IIOHUMAaHHUS OCHOBHBIX TEHJIECHIMN
HSKOHOMHKHU M OOIIECTBEHHOHN YKHU3HHU, TIO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOM XM3HU. B Toxe
BpeMs OBJIaJICHUE a0CTPAKTHBIMU M JIOTUYECKH CTPOTHMH MAaTEMaTHUYECKUMH KOHCTPYKIHSIMU
pa3BUBAaeT yMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHMHHOCTb YTBEPKACHU,
UCIOJIb30BaTh 0000IleHNe M KOHKpETH3aluio, abcTparupoBaHME U aHAJOTUIO, (hopMmHpyeT
KpEaTHBHOE U KPUTHUYECKOE MbIIIIEHHE. B Xo/e n3ydyeHus anreOpbl M Hayajal MaTeMaTHYeCKOro
aHaJM3a B CTapIIeH MIKOJE yYaluecs MOJTyYaroT HOBBIH ONBIT PEHICHUS NMPHUKIATHBIX 3a/ad,
CaMOCTOSITEJILHOIO ~ TOCTPOEHUSI ~ MaTeMaTH4YeCKMX MOJeJed pealbHbIX CUTyalud u
WHTEPIPETAlMA  TIOJYYEHHBIX pEIICHWH, 3HAKOMSTCA C TpPUMEpPaMH MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B NpPUPOJe, HAyKe U B HCKYCCTBE, C BBLIAIOLIMMHCA MaTeMaTHYECKUMHU
OTKPBITUSIMHU M UX aBTOPAMH.

Kypc obnanaer 3HauMTENbHBIM BOCHHUTATENBbHBIM MOTEHLMATIOM, KOTOPBIH peaan3yercs
Kak uyepe3 y4yeOHBI MaTepuai, CIoCOOCTBYIONUIUN (OPMUPOBAHUIO HAYYHOIO MHUPOBO33pEHUS,
Tak M dYepe3 cHenupuky y4yeOHOM aedarenbHOCTH, TpeOyromeil caMOCTOSATENIbHOCTH,
aKKypaTHOCTH, TPOJOJDKUTENILHOW KOHIEHTpPAlMd BHUMAaHHWS ¥ OTBETCTBEHHOCTH 32
MOJTyYEHHBIH pe3ysbTar.

B ocHoBe Meronuku oOydeHus anreOpe M HayallaM MaT€MaTHYECKOro aHalIn3a JIEKUT
JesITeIbHOCTHBIN MPUHIUI 00YUYEHUSI.

Crpykrypa Kypca «AnreOpa 1 Hadyajaa MaTeMaTHYeCKOr0 aHAJIN3a» BKIIIOYAET CIEAYIOIINe
COJIepKaTeIbHO-METOJJMUECKUEe JHUHUU: «Yuciaa M BBIUMCICHUN», «DYHKIUM U Tpapukmy,
«YpaBHEHUs U HepaBeHCTBay», «Hauana mMaTemMaTndeckoro aHanausa», «MHOXKECTBAa U JOTHKa».
Bce ocHOBHBIE cOjiepKaTenbHO-METOUYECKUE JTMHUM H3y4yaroTCsl Ha MPOTSHDKEHUH JBYX JIET
o0y4YeHHs B cTaplieid MIKOJe, eCTECTBEHHO MOMOJHSIS IPYT Ipyra W TOCTEIIEHHO HACHIIIAsCh
HOBBIMM TeMaMHU M pasjenamu. JlaHHBIA Kypc SBISETCd HMHTETPATHBHBIM, IOCKOJBKY
o0ObeMHsIeT B cebe coJep)KaHHE HECKOJbKMX MaTeMaTH4YecKuX AMCLUMIUIMH: anreodpa,
TPUTOHOMETpPHUS, MAaTEMaTHUECKUI aHann3, Teopus MHOXkKeCTB U Ap. [Io Mepe Toro kak yvamiuecs
OBJIQIEBAIOT BCE OoJsiee INMPOKMM MaTeMaTHYECKUM amlaparoM, y HHUX IIOCIEJOBATEIbHO



dbopMupyeTCss U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMATHUYECKYI0 MOJENb peatbHOU
CUTyalluu, MPUMEHSTh 3HaHUS, MOJIy4eHHble B Kypce «AunreOpa M Hayalla MaTeMaTH4YeCKOTro
aHalM3a», IS PEIICHHS CaMOCTOSTENIbHO COpPMYITUPOBAHHOW MaTeMaTHYeCKOW 3ajadd, a
3aTeM MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ybTarT.

ConepxkarenpHO-MeTOIMYECKast  JIMHUS — «YuWciia W BBIYMCIICHHS)»  3aBepIIaeT
(¢bopMUpOBaHHE HABBHIKOB HCIIOJIb30BAHUS JIEHCTBUTENBHBIX UYHCEN, KOTOpOe ObUIO HA4yaTto B
OCHOBHOH miKoje. B crapmieii mkone ocoboe BHUMaHME yaenseTcss (GOpMHUPOBAHUIO MPOUYHBIX
BBIYHCIIUTENbHBIX HAaBBIKOB, BKJIIOYAIOIIUX B ceOs HMCIOIb30BAaHUE DPA3NIMYHBIX (DopM 3amucu
JICACTBUTEIBHOTO YHUCJA, YMEHHWE pALMOHAIBHO BBINOJHATh JCHCTBUS C HUMH, JeiaTh
MPUKUAKY, OLEHUBaTh pe3yipTaT. OOydamomuecs TMONy4alOT HaBBIKM MPHUOIMKEHHBIX
BBIYHCIICHUM, BBIMIOJHEHUSI ACWCTBHIA C 4YHCIaMH, 3alUMCaHHBIMA B CTaHAApTHOU Qopme,
WCIIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKEHUMN.

Jluaust «YpaBHEHUS W HEPABEHCTBA» PEAM3YyeTCs Ha TPOTSDKCHUU BCErO OOyYEeHHUS B
CTaplield IIKOJIE, MOCKOJbKY B KaXXIOM paszleie MporpaMMbl IPELyCMOTPEHO PpELICHUE
COOTBETCTBYIOIHUX 3a7a4. OOyJarommecs OBIaeBAIOT Pa3IMIHBIMI METOIaMHU PEIICHUS 1EIbIX,
paloHaIbHBIX, UPPAIIMOHATIBHBIX, TOKA3aTENbHBIX, TOTaPU(PMUUECKUX U TPUTOHOMETPUUECKUX
YPaBHEHUI, HEPABEHCTB U UX cUCTEM. [lomydeHHbIE YMEHUS UCIOIb3YIOTCA MPU UCCIECTOBAHUU
GyHKIUE ¢ TOMOIIBIO MPOU3BOIHOM, PEIICHUU MPHUKJIAJHBIX 33/1ad U 3aJa4 Ha HaXOXKICHHUE
HauOOJBIINX W HAMMCHBINNX 3HaUCHUN QyHKumu. JlaHHas comepkarenbHas JIMHUS BKIIOYACT B
cebs Takke (QopMHUpOBAHHME YMEHHUH BBINIOJHATH pacu€Thl Mo (GopmMmynaM, HpeodpazoBaHuUs
LEJIbIX, PAalMOHAJIbHBIX, HUPPAUUOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUW, a TaKxke
BBIpQKEHUH, COJEp)KalIMX cTerneHu W Jorapudmbl. braromaps u3ydeHuio anrebpandeckoro
Marepuaia MPOUCXOIUT JajbHENIee pa3BUTHE AITOPUTMHUYECKOTO M a0OCTPAKTHOTO MBIILICHUS
ydaimxcs, (QOpMHUpPYIOTCS HaBBIKH JCIYKTUBHBIX pacCykKIeHHUi, paboTbl ¢ CHUMBOJIbHBIMH
(dhopMaMu, TIPECTaBICHHUS 3aKOHOMEPHOCTEH U 3aBUCMMOCTEH B BHUJIC PABECHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQpeKTUBHbIE HHCTPYMEHTHI I PEUIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a]1a4, HAJISIAHO JAEMOHCTPUPYET CBOM BO3MOKHOCTH Kak sI3bIKa HAYKH.

CopepxarenpHo-MeToAUYeCcKass JTUHUS «DyHKIUMU U TpaduKu» TECHO MeperieTaeTcs ¢
JPYTUMHU JIMHUSIMA Kypca, IOCKOJBKY B KaKOM-TO CMbICIE 3aJa€T IOCIeI0BATEIIbHOCTh
M3ydeHHs] Marepuana. M3ydeHHWe CTENEeHHOH, ToKa3aTeNbHOM, JorapupMUUeckod u
TPUTOHOMETPUYECKUX (PYHKIUM, UX CBOWCTB U TpadUKOB, HCHOJIb30BaHUE GYHKIIMHA IS
pelieHus 3ajad U3 APYTUX Y4YeOHBIX MPEIMETOB M pealbHOW XU3HU TECHO CBS3aHO KaK C
MaTeMaTUYeCKUM aHAJIM30M, TaK U C PEIICHUEeM ypaBHEHUU M HepaBeHCTB. [Ipu sTom Gonbinoe
BHUMaHUE yjaensieTcss (GOpMUPOBAHHMIO YMEHHUS BBIpaKaTh (popMyiamMu 3aBHUCHUMOCTH MEXKIY
pa3IMYHBIMU  BEJIMYMHAMHU, HCCIIEIOBATh TOJyYeHHbIC (YHKIHUHU, CTPOUTh HX Tpadukwu.
Marepuan 3TOH COAEPKATEIBHOM JIMHUM HAlleJIeH HAa pa3BUTHE YMEHUHM U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIPAXKATh 3aBUCUMOCTH MEXKIy BEIWYMHAMH B  pa3IMuyHON  (opMme:
aHaMTUYecKo, Tpaduueckod U croBecHOH. Ero wusydeHue cmocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHMI0O H  KOHKPETH3AINH,
HCIIOJIb30BAHUIO AHAJIOTUH.

ConepxarenpHas nuHus «Hadama maTeMaTH4ecKOro aHaian3a» MO3BOJISIET CYIIECTBEHHO
pacIvpuTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIATHBIX 33a]a4, JOCTYMHBIX 00ydalomumcs, y
KOTOPBIX TOSIBIISAETCS BO3MOXXHOCTh UCCIEA0BATh U CTPOUTH rpaduku QYHKIHH, OMPEaesaTh UX
HauOOJbIINE U HAUMEHBIINE 3HAUCHUS, BRIYUCISATH IUIOMAAN GUTYp U OOBEMBI TEJ, HAXOIUTH
CKOPOCTM W YCKOpeHHs mporeccoB. JlaHHasg coaepkaTeiabHasl JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTU ITOCTPOEHUS MATEMAaTUUYECKUX MOJEJIEH pEalbHBIX CUTyallMd, HAXOXKICHUS
HAWIy4YlIero pEemieHus] B NPUKIAIHBIX, B TOM YHCIIE COUHAIbHO-DKOHOMHUYECKHUX, 3aJadax.
3HAaKOMCTBO C OCHOBaMH MaTeMaTUYECKOTO aHaIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hOopMaTBHO-JIOTHYECKOTO M KPEATUBHOTO MBINIICHUS, (DOPMUPOBAHUIO YMEHHI pPAcIO3HABATh
MIPOSIBIICHUSI 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HcKyccTBe. OOydarompecs y3HAIOT O



BBIIAIOIMXCSl PE3yJIbTaTaX, IOJYyUYEHHBIX B XOJ€ Pa3BUTHs MaTeMaTHMKH KaK HayKH, U MX
aBTOpAX.

CopepxarenbHO-MeTOAUYECKAs JTUHUS «MHOXKECTBAa U JIOTMKa» B OCHOBHOM ITOCBSIIIEHA
3JIEMEHTaM TEOPHM MHOXKECTB. Te0opeTHKO-MHOXKECTBEHHbIE IIPECTABICHUS IPOHU3BIBAIOT BECH
KypC HIKOJIBHON MaTeMaTHKH M IMpeiaraloT Hauboyiee YHUBEPCAIbHBIA S3bIK, 00BbeINHIIOMINMA
BCE pa3fenbl MaTeMaTHMKHM W €€ IPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKHUE
JUCLMIUIMHBL B enuHoe 1enoe. [loaToMy BaXHO 1aTh BO3MOXKHOCTbH IIKOJBHUKY IOHMMATb
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTeMaTHKM M MCIOJIb30BaThb €ro s
BBIPAKCHUS CBOMX MBICIICH.

B kypce «Anrebpa n Hayana MaTeMaTU4YECKOTO aHAJIM3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTEeMaTHYECKOTO MOJICIMPOBAHUS, KOTOpbIE MPU3BaHBI CHOPMHPOBATH HABBIKK MOCTPOCHHS
MoJieJIel peaJIbHbIX CUTYallui, UCCIIEOBaHUS 3TUX MOJIENEN C MOMOILIbIO anmnapaTa ajareopsl u
MaTEMaTHUYECKOr0 aHalM3a M UHTEPIPETALMU IOJIYyYEHHBIX pE3yJbTaToB. Takue 3aaaHus
BIUIETEHbl B KaXXIbI M3 pa3/eioB IMPOrpamMMbl, IOCKOJBKY BECb Marepual Kypca LIUPOKO
UCIIOJIb3YETCS JUIsl PELICHUS MPUKIaAHbIX 3a1a4. [Ipu pemeHnn peanbHbIX MpaKTUYECKUX 3ada4
yuyaliygecsi  pa3BUBAlOT  HAOJIOAATENbHOCTh,  YMEHME  HAaXOAUTh  3aKOHOMEpPHOCTH,
a0CTparupoBaThCsl, HCIOJIB30BaTh AHAJIOTHIO, 0000IIAaTh M KOHKPETU3UPOBATH HpolieMy.
JleaTenbHOCTh O (OPMHUPOBAHUIO HABBIKOB PELICHMs NPUKIAJHBIX 3a/ad OpPraHu3yercs B
IIpolecce U3YUYEHMs BCEX TeM Kypca «Anredpa ¥ Hadala MaTEMaTU4EeCKOT0 aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yuebHOM 1m1aHe Ha M3ydeHue Kypca areOpbl ¥ Hayajl MaTeMaTHYeCKOTro aHajan3a Ha 6a30BOM
ypOBHE 0TBOJUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B Hegenmo B 11 kitacce, Bcero 3a aBa
roja ooyuyenus — 170 yacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYMCTICHUSA

Panmonanbhble uncia. OOBIKHOBEHHbIE U JECSITUYHbBIE APOOH, MPOLEHThI, OECKOHEUYHbIE
nepuonuyeckue  apobu. Apudmernueckue omepanud ¢ pAlMOHAIBHBIMU  YHCIAMH,
peoOpa3oBaHusl YMCIOBBIX BblpaxkeHUH. IlpumeHeHue npoOell M HPOLEHTOB IJIs PELICHUS
IIPUKJIAHBIX 33/1a4 U3 Pa3IUYHbIX OTPACIECH 3HAHUM U pealbHOU KU3HHU.

JlelicTBUTENbHBIE YKcla. PalMoHanpHble W MppalMOHalbHBIE uyucia. Apudmernueckue
OIepaluu C JIeHCTBUTENbHBIMU YucaamMu. [IpuGnnKEHHbIC BHIUMCIICHUS, IPAaBUIIa OKPYTJIICHHUS,
IIPUKUIKA U OLEHKA PE3yJIbTaTa BHIYMCICHUMN.

Crenenp ¢ nenbiM mokazareneMm. CrannmaptHas Gopma 3amucH ASHCTBUTEIHHOTO YHUCIA.
Hcnonb3oBanue mnoaxondimied (GopMbl 3alMCcH  ACHCTBUTENBHBIX YHCET JUISl PELICHMS
MIPAKTHUYECKUX 3a/1a4 U IIPEACTABICHUS JAHHBIX.

Apudmernueckuii KopeHb HaTypaibHOM creneHu. JleHcTBUS ¢ apuMeTHYECKUMU
KOpHSIMH HaTypaJIbHON CTEIIECHH.

CuHyC, KOCUHYC U TaHI€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHMsI 1 HEPABEHCTBA

ToxmecTBa ¥ TOXIECTBEHHBIC TIPEOOPA3OBAHMS.

[IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybL.

VYpaBHeHue, KopeHb YypaBHeHus. HepaBeHcTBO, penieHue HepaBeHCTBA. Mertog
MHTEPBAJIOB.

Pemienue nesbx U ApoOHO-pAIMOHANIBHBIX YPABHEHUH U HEPABEHCTB.

Pemrenne nppaninoHaIbHBIX YPaBHEHUN U HEPABEHCTB.

PeleHne TpUroHOMETPUUECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHUI W HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 33Jad W 3a]a4 W3
pa3nuyHbIX 0071acTell HAyKU U peabHOM JKU3HU.

DyHkuuH ¥ rpadpuku

@Oynk1us, ciocoOsl 3aanus GyHkuuu. ['paduk pyHkunu. Bzaumuo obpaTtHble QyHKIMH.

OO6acTh omnpeneneHusl 1 MHOKeCTBO 3HaueHu QyHkiuu. Hynu ¢ynkmuu. [TpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKLIUU.

CrenenHas (yHKUUS ¢ HaTypaldbHBIM U LI€JbIM IOKa3zareneMm. E€ cBoiicTBa u rpaduxk.
CBoiicTBa 1 rpaduK KOpHs N-Oi CTENEHH.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpPEJIEICHUE TPUTOHOMETPUUECKUX (PYHKIMM
YHUCJIOBOI'O apryMEHTA.

Hayana mareMaTH4eCKOI0 aHAIU3A

[TocnenoBarenbHOCTH,  CcHOCOOBI  3aJaHUs  IOCHeAOBaTeIbHOCTEH.  MOHOTOHHBIE
IIOCJIEJOBATEIbHOCTH.

Apudmerndeckass U TreoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaroImas
reoMerpuueckas nporpeccusi. Cymma 6ecKOHEYHO yObIBarolie reoMeTpuuecKoil Mporpeccuu.
@opMyna CIOXKHBIX IPOLEHTOB. Vcrnonb30BaHUE IMPOrPEeCCUM Ul PEIICHMs PEaJIbHBIX 3a1ad
MIPUKJIATHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

MHo)kecTBO, onepaluy HaJ MHOecTBaMu. [[narpammbl Diinepa—Benna. [Ipumenenune
TEOPETUKO-MHOKECTBEHHOI'O ammapara i ONMCAaHUs pealbHBbIX NPOLECCOB U SIBICHUH, IIpU
pElIeHnH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CIE€ICTBUE, JOKA3ATENBCTBO.



11 KIIACC

Yucna v BBIYUCICHUS

Hatypanbnble u nensie uncina. [Ipu3Haky 1eNMMOCTH LIEIBIX YHACE.

Crenens ¢ pallMOHAIBHBIM MOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudm uncna. JleciTuuHble U HATYpaJbHbIE JOrapU(PMBbI.

YpaBHeHusi 1 HepaBeHCTBA

IIpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIIUX JIOTapU(PMBI.

[TpeoOpa3oBanue BBIPAXKEHUIA, COACPIKAIMX CTENICHH C PAIlMOHAIBHBIM MTOKA3aTEJIeM.

IIpyuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHUs 1 HEPABEHCTBA.

CucreMpl NUHEHHBIX ypaBHEHMM. PelieHue NpukiajHbIX 3a7ad C MOMOIIBIO CHUCTEMBI
JIMHEMHBIX YPABHEHUU.

CucreMbl 1 COBOKYITHOCTH PALlMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

IIpumeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PELLIECHUI0 MAaTEMaTHMYECKHUX 3ajad U
3aJ1a4 U3 pa3IMYHbIX 00JIaCTEN HAYKU U PeaJIbHOU HKU3HU.

DOYyHKUMH U IPAPUKHU

Oynkuus.  [lepuommveckne  QyHkumu. [IpomMexyTkm  MOHOTOHHOCTH — (DYHKIIHH.
MaxkcumyMbl 1 MUHUMYMbI (QyHKUuu. Hambonbliee m HauMeHblllee 3HaueHUE (DyHKIUM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckre GyHKLIUH, UX CBOMCTBA U rpadUKH.

[lokazarenbHas u norapupmuyeckas GQyHKIUU, UX CBOMCTBA U IpadUKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonp3oBanue rpadukoB GYHKIHN IS HCCIEOBAHUS MPOLECCOB U 3aBHCUMOCTEH,
KOTOPbIE BO3HUKAIOT NP PEILICHUH 33]a4 U3 IPYTUX yUeOHbIX IPEAMETOB U PEATbHOM KU3HHU.

Havyana maTtemaTnyeckoro aHajausa

HenpepsiBHble pyHKIMU. MeTOA HHTEPBAJIOB /s pEIlIEHUs] HEPABEHCTB.

[IpousBonnas pyHkiuu. 'eomerpudeckuii U GpU3NUECKUN CMBICI TPOU3BOIHOM.

[TpousBosHble 3neMeHTapHbIX (YHKIMNA. DOpMyIbl HAXOXKIEHUS MPOU3BOJIHOW CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIIHIA.

[TpumMeHeHHne MPOU3BOAHON K MCCIEIOBAHNIO (PYHKIIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HaMMEHbUIETo 3HaUeHUs (PYHKIIUU Ha OTPE3KE.

[IpumeHeHre MPOU3BOAHON Ul HAXOKJIEHUS HAWIYYILEro PEIIeHUs B IPHUKIATIHBIX
3aJ1a4ax, /s ONpeieIeHHUs] CKOPOCTH IMPOoLecca, 3aJaHHOT0 (GOpMYJIIO UITH rpa@UKOM.

ITepBooOpaznas. Tabmuia nepBooOpa3HbIX.

WuTerpan, ero reomerpuueckuil ¥ Gpu3nueckuil cMbici. Beluncienue nHTerpana mno
¢dopmyne HeroTona—IJleli6anna.



IIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenne y4yeOHOro mpenmera «MareMaTHKay TOKHO OOECIeuMBaTh JIOCTHIKEHUE Ha
YpPOBHE cpelHero oomero o0pa3oBaHUs CIEAYIOIUX JIMYHOCTHBIX, METAlpeAMETHBIX H
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJbTaThl OCBOSHHS MPOrpaMMbl y4eOHOro mpenmMera «MaremaTukay
XapaKTEepPU3yIOTC:

I'paxnanckoe BOCIIUTaHUE:

C()OPMHUPOBAHHOCTBIO TPAXKIAHCKOW MMO3UIMKM OOydaromlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 WIEHA POCCUHCKOIO OOIIECTBa, MPEACTABICHUEM O MAaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHUH, IpoLeayp TpaxJaHCKOro o0uecTsa
(BBIOOpBI, OMpPOCHl M Mp.), YMEHHEM B3aUMOJICHCTBOBaTb C COLMAJbHBIMM HMHCTUTYTaMU B
COOTBETCTBHUHM € UX QYHKIMAMU U Ha3HAYECHUEM.

[TaTpuoTnueckoe BoCIUTaHUE:

C(OPMHUPOBAHHOCTHIO POCCUHMCKOM Ipa)K1aHCKOW MAEHTUYHOCTH, YBOKEHUS K IPOLLIOMY
U HaACTOALIEMY pPOCCUHWCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOLIEHHMEM K JOCTH)KEHUSIM
POCCHHCKMX MaT€MaTUKOB U POCCHMCKONW MaTEMAaTHYECKOM IIKOJIBI, K MCIIOJIB30BAHHUIO JTUX
TOCTIDKEHUH B APYTUX HayKaX, TEXHOJOTHSX, chpepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHMEM JYXOBHBIX IEHHOCTEH pOCCHICKOro Hapoaa; c(hopMHUPOBaHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTUKEHUM HAyKU U JIESTEIIbHOCTHIO YUYEHOI0; OCO3HAHMEM JIMYHOTO BKJIaJa B IIOCTPOEHHUE
YCTOMUYUBOTrO OYIyLIEro.

DcTeTHuecKoe BOCIIUTAHUE:

JCTETMYECKUM  OTHOLIEHWEM K  MHpYy, BKIIOUYasd OCTETHUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady, pEHIeHUH, pacCyXKIeHHH; BOCHPUUMYUBOCTBIO K
MaTEMaTHYECKUM acleKTaM Pa3JINYHbIX BUJ0B HCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO yMEHHUS NPUMEHATh MaTeMaTUYeCKHe 3HaHUS B HUHTEpecax
310pOBOr0 M Oe30macHoro odpasa >KM3HU, OTBETCTBEHHOI'O OTHOLIEHHSI K CBOEMY 3/I0pPOBBIO
(3m0poBoe mHTaHUE, COATAHCUPOBAHHBINA PEXUM 3aHATUH M OTIbIXa, peryispHas (usudeckas
aKTUBHOCTb); (DU3MUECKOrO COBEPIICHCTBOBAHUS, MPHU 3aHATUSAX CIOPTUBHO-03/10POBUTEIBHON
JESTENBHOCTBIO.

TpynoBoe BocriuTanue:

TOTOBHOCTBIO K TPYJAY, OCO3HAHHWEM IIEHHOCTU TPYAONIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npohecCHOHATBHON AESITENbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPUIIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBII BbIOOp Oyayuiel npodeccuu U peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE IJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHdeckoMy oOpa3oBaHHUIO U
caM0oOOpa30BaHUIO Ha TMPOTSIKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pElIeHNH MPaKTHYECKHUX 3a]ja4 MaTeMaTHUeCKON HalpaBIeHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:!

c(OPMUPOBAHHOCTBIO JKOJIOTUYECKOM KyJIbTYphl, MOHUMAHUEM BIHSIHUS COLMAJIBHO-
SKOHOMMUYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOW CpEelbl, OCO3HAHUEM
rJI00aTBbHOTO  XapakTepa JKOJIOTMYECKHMX  MpoOJieM; OpHEeHTalued Ha M[pUMEHEHHE
MaTeMaTHYeCKUX 3HAHMU Ui peleHMs 3a/ad B 00JIACTH OKpYXKarolleil cpeibl, MIaHUPOBAaHUS
MIOCTYIKOB U OLIEHKH UX BO3MOYKHBIX MOCJEICTBUMN JUIsl OKpPY KAIOLIeH cpeibl.

IleHHOCTH HAYYHOTO MMO3HAHUS:



c(OPMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOLIECTBEHHON MPAKTUKH, MOHMMAHUEM MaTeMaTU4YeCKOl HayKu Kak chepsl
YeJI0BEYECKON JIEATENIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYMMOCTHU Ul pa3BUTUS LIMBWIN3ALINY;
OBJIAJICHHEM SI3BIKOM MaTEeMaTHKH U MaTeMaTU4YeCKOW KyJIbTYpOM KakK CpPEJICTBOM I1O3HAHUS
MHUpa; TOTOBHOCTBIO OCYIIECTBISATh IPOEKTHYIO U HCCIEIOBATENbCKYIO JAESITEIbHOCTD
UHIUBUAYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3yabTaTbl OCBOCHHUS MIPOrpaMMbl yueOHOro mpeamMera «MaremaThKa
XapaKTepU3yIOTCsl  OBIAJICHUEM  YHUBEPCAIBHBIMH  MO3HAGAMENbHBIMU  OelicCmEUsMU,
VHUBEPCAIbHLIMU —~ KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — VHUBEPCATIbHbIMU — De2yAmMUSHbIMU
Oeticmeusmu.

1) Vuusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECcco8 00y4aiowmuxcs (oceoenue memooo8 NO3HAHUS OKPYICAIOWE20 MUpa,
npuMeHenue 102U4eCcKUX, UCCIe008amenbCKux onepayuil, ymeHuu pabomams ¢ uHgopmayuetr).

bazoBeie mornveckue 1eHCTBHS:

® BBUIBIATH M XapaKTEPU30BATh CYIICCTBEHHBIC NMPH3HAKK MAaTEeMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIy MOHATUSAMH; (OPMYyIMPOBATH ONPEACICHUS TOHSITHI;
YCTaHABJIMBAThH CYIIECTBEHHBIM MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIs1 0000IIeHUS
Y CpaBHEHUS, KPUTEPUHU TPOBOAMMOrO aHAIIN3a;

® BOCIPUHUMATH, (HOPMYIHPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPIUTEIbHBIC U
OTpHIIATENIbHBIC, CMUHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC;

® BBIABIATH MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IIPOTUBOPEUUs B aKTax,
JAHHBIX, HAONIONEHHSIX M YTBEPXKACHUSX; IpeliaraTb KPUTCPUH ISl BBISBICHUS
3aKOHOMEPHOCTEH 1 MPOTUBOPEUHIi;

e JenaTh BHIBOABI C MCIIOJIB30BAaHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U WHAYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKJIIOUeHUH 10 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSITENIFHO JIOKA3aTeIhCTBA MAaTEMATUIECKUX YTBEPKACHUHN (TIpsSMBbIC
U OT TMPOTHBHOIO), BBICTpaUBaTh AapTryMEHTAllMI0, TMPUBOJAUTH MPUMEPHl H
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS M BBIBOJIBI;

e BbIOMpaTh crHoco0 pemieHus y4eOHOW 3ajaud (CpaBHHMBAaTh HECKOJIBKO BapUaHTOB
perieHwsi, BRIOUpaTh HanOojee MOIXOMAIINA ¢ YIETOM CaMOCTOATENBHO BBIICICHHBIX
KPUTEPUEB).

basoBeie nccneoBaTenbCKue AEHCTBUS:

® WCHOJB30BAaTh  BOMPOCHl  KAaK  HCCIEAOBATENIbCKANW  WHCTPYMEHT  ITO3HAHHS;
(dbopMynHpoBaTh BONPOCH], PUKCHUPYIOLINE TPOTUBOpPEUHE, MPoOIeMy, yCTaHaBIUBATh
HUCKOMOE W JaHHOoe, (OpMHpPOBATh TUIOTE3y, ApryMEHTHPOBAaTh CBOIO IO3UIIMIO,
MHEHHE;

® TMPOBOJUTH CAMOCTOSITENIGHO CIUIAHHUPOBAHHBIA OJKCIIEPUMEHT, WCCIECIOBAHNUE II0
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro OObeKTa, SBIEHUS, Ipoliecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXIy 00bEKTaMH, SIBICHUSIMH, TIPOILIECCAMU;

® CaMOCTOATENbHO  (hopMynupoBaTh 000OIIEHHMs ¥ BBIBOJABI IO  pe3yJibTaTaMm
MPOBEIEHHOTO HAOIIOICHHS, UCCIIEAOBAHMS, OIEHUBATH JOCTOBEPHOCTH TMOITYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

® IIPOTHO3WUPOBATH BOZMOJKHOE PAa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATH TPEAIIOIOKEHUS
0 €ro pa3BUTUH B HOBBIX YCIOBHSIX.

Pabota ¢ uadopmanmeii:

® BBIBIATH AePUINTH HHPOPMALIUH, TaHHBIX, HEOOXOMUMBIX JUIsI OTBETa HA BOMPOC U
JUISL pelIeHus 3a1a4H;



BBIOMpaTh HMHQPOPMAIMIO M3 HUCTOYHUKOB Ppa3IUYHBIX THUIIOB, AaHAIU3UPOBATH,
CUCTEMAaTHU3UPOBaTh U WMHTEPIPETHPOBATH MHGOPMAIUIO PA3IMYHBIX BUIOB U (GopMm
IIPE/ICTaBICHMS;

CTPYKTypUpOBaTh HMH(OpPMALMIO, TPEACTaBIATh €€ B pasIu4HbIX (Qopmax,
WLTIOCTPUPOBATH IPahuIecKu;

OLICHUBATh HAA&KHOCTh HMHGPOpPMAIMU IO CaAMOCTOSITENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Yuueepcanvivie KOMMYHUKAMUGHbBLE OeliCMEUsl, 00eCnedusaom coopmupo8aHHoOCmb
COYUATIbHBIX HABLIKOG 0OYUAIOUUXCAL.
O0uenue:

BOCIIPUHUMATH U ()OPMYJIHPOBATH CYKIECHHUS B COOTBETCTBUU C YCIOBUSIMHU U IEISIMHU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
IIMCBMEHHBIX TEKCTaX, 1aBaTh IOSCHEHUS 110 XOAY PEUICHMs 3aJa4ld, KOMMEHTUPOBATh
IIOJIy4YEHHBIHN pe3ysbTar;

B X0JIe 00CYXIEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI, TPOOJIEMBI,
pelmaeMoil  3ajauu, BBICKAa3blBaThb MHJEH, HALCJICHHBIE HAa IIOMCK  PELICHMUS,
COINOCTABJIATh CBOM CYKIEHUS C CYXACHUSIMHM JIpYTMX YYaCTHUKOB JUAJIOra,
OoOHapy>KUBaTh Pa3IMuue U CXOJCTBO MO3ULMI; B KOPPEKTHOH Gopme GpopMyInpoBaTh
pa3HorIacHsi, CBOU BO3paKEHUS;

IIPENCTABIIATh PE3yIbTaThl PELICHMs 3a1a4u, SKCIEPUMEHTA, UCCIEN0BaHUs, IPOEKTa;
CaMOCTOSITEJIbHO BbIOMpATh (opMaT BBICTYIUICHUS C y4€TOM 3ajad IPE3EeHTAlUu U
0CcOOEHHOCTEH ay TUTOPUH.

CoTpyIHUYECTBO:

MMOHUMATh W WMCIOJIh30BaTh MPEHMYIIECTBA KOMAHIHOM W WHAMBUIYAIBHON pPabOTHI
IpU pEIIeHWH Yy4eOHBIX 3a/lady; MPUHUMATh 1eJb COBMECTHOM JesATEIbHOCTH,
IUIAHUPOBATh OPTaHM3AIMIO COBMECTHOM pabOTHI, pacmpenesisTh BUABI padoT,
JIOTOBApUBAaThCsA, O00CYXXKJIaTh MpoLEecC W pe3ylbTaT paboThl; 0000IIaTh MHEHUS
HECKOJBKHUX JIOJCH;

y4acTBOBATh B TPYMIIOBLIX opMax paboThl (00CYyX)AeHUsI, 0OMEH MHEHHI, «MO3TOBBIE
ITYpMBD) W HHBIE); BBINOJHATH CBOI YacTh pabOThl U KOOPAMHHPOBATH CBOU
JIENUCTBUS C IPYTUMHU WICHAMH KOMaH/Ibl; OLICHUBATh Ka4e€CTBO CBOETO BKJIa/Ia B OOIIHiA
MPOIYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezynamuegnsie oeticmeus, 06ecneuuéaom Gopmuposanue CMbLCI06bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, aJIFOPUTM pEILIEHUs 3a/1ayd, BbIOMpaTh CHOCOO pEUIeHHs ¢ y4ETOM

UMEIOIINXCS PECYpPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PELUICHHUH ¢ y4€TOM HOBOI MH(OpMAaLIUH.
CaMOKOHTpOJIB:

BJaJIeTh HABbIKAMU IIO3HABATENbHOM peQreKCuu Kak OCO3HAHUS COBEpIIAeMbIX
NEHUCTBUM M MBICTUTENBHBIX IPOLIECCOB, WX pe3yJibTaToOB; BIAAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOLEcca M pPe3yJibTaTa PELIEHUS MaTeMaTH4eCKON
3a/1auu;

MpeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPHU PEIICHUM 33/Ja4d, BHOCHUTH
KOPPEKTHBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJECHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yJbTaTa LEIW U YCJIOBUSM, OOBSCHATH NPUUYMHBI
JNOCTUKEHHUSI WIM HEIOCTHXKEHUS pPe3yJIbTaTOB JAEATEIbHOCTH, HAXOAUTh OILIUOKY,
JlaBaTh OLIEHKY NPHOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIbTATHBI



OcBoeHne yueOHOro Kypca «Ajiredpa M Hayalla MaTeMaTUYECKOro aHalIKM3a» Ha YpOBHE
cpeanero oOmiero od6pa3oBaHus JODKHO 00ECHeUnBaATh JOCTHIKECHUE CIEAYIOUIMX MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yuciia 1 BBIYMCTICHUS

OmnepupoBaTh HNOHATHAMU: PALMOHAIBHOE W JEHCTBUTEILHOE YWCIO, OOBIKHOBEHHAs U
JecATUYHas ApOOb, IPOLIEHTHI.

BreimonuaTe apudmerndyeckue ONEpanud ¢ pPaUoOHAIBHBIMA M JACHCTBUTEIBHBIMHU
YHCIIaMH.

BoinonHaTe npuOAMKEHHBIE BBIYMCICHUS, MCIONb3Yysl IpaBuia OKPYIJIEHMsS, JejaTh
IIPUKUJIKY U OLIEHKY pe3yJIbTaTa BEIUMCIICHUH.

OmnepupoBaTh MOHSATHSIMHU: CTENEHb C IENBIM TOKa3aTesieM; cTaHnaptHas (opma 3amucu
JeUCTBUTENBHOIO YKCIa, KOPEHb HATypaJbHOM CTENEHH; HMCIIOJb30BaTh MOAXOAILYI0 (opMy
3aMycy JeMCTBUTEIBHBIX YUCEI I PEIICHUS IPAKTUYECKUX 3a/1a4 U [IPE/ICTABICHUSI JaHHBIX.

OnepupoBaTh MNOHATUSMH: CHHYC, KOCHHYC M TaHI€HC IPOM3BOJBHOIO  YIJIA;
MCIIOJIB30BATh 3AIKCh MTPOM3BOJILHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYIECKHE (DYHKIIHH.

YpaBHeHMsI 1 HEPABEHCTBA

OnepupoBaTh NOHATHUSAMU: TOXKJAECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€J0€, PallMOHAIBHOE,
UppalnoHaIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

Bremonaate  mpeoOpa3oBaHWs ~ TPUTOHOMETPHUYECKHMX ~ BBIPAKEHHUH WM pemiatb
TPUTOHOMETPUUECKUE YPABHEHHUS.

BoinonHsATe npeoOpa3oBaHusl LENbIX, PALUOHAIBHBIX U UPPALMOHAIbHBIX BBIPAKEHUHN U
pelaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHATIBHBIX U HPPALIMOHAIBHBIX YPABHEHUI U HEPaBEHCTB.

[IpumeHsTh ypaBHEHHS] U HEPABEHCTBA JJISl PELICHUS] MaTEeMAaTUYECKUX 3a/a4 U 3a7ad U3
pa3nuyHbIX 00JacTell HAyKU U peaabHOM JKU3HU.

MonenpoBaTh peaibHble CHUTyalldd Ha S3bIKe aureOpbl, COCTaBISATh BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA IO YCIOBUIO 33Ja4yM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
HCIOJIb30BAaHMEM ammapara anreopsl.

DOYyHKUUH U TPAPUKH

OnepupoBath NOHIATHAMHU: (PYHKIIHS, CTIOCOOBI 3aMaHus (GYHKIMH, 00JIacTh ONpPEACIICHUs
Y MHOXXECTBO 3Ha4eHUH QyHKUUH, rpaduK GyHKIMH, B3AUMHO 0OpaTHBIE (PYHKIIUH.

OnepupoBaTh MOHATUSAMHU: UYETHOCT M HEUYETHOCTh (YHKUMH, HYIUM (QYHKIUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Wcnonbs3oBate rpaduku GyHKIUN 1715 pelIeHNs] ypaBHEHUH.

Crpoutb 1 yuTaTh rpaduKy JUHEHHON (QYHKLUUHU, KBaJAPaTUYHON (PYHKIUU, CTEIEHHON
(YHKIUH C LIETIbIM TOKA3aTEJIEM.

Hcnonb3oBare rpaduku GYHKUMH Ui MCCIIEAOBAaHMS MPOLIECCOB U 3aBHCUMOCTEH Mpu
pelleHnr 3a/ad U3 APYrux Y4eOHBIX MPEJAMETOB U peallbHOM KW3HM; BbIpakaTh (opMyrnamu
3aBUCHUMOCTH MEKIY BETUYHHAMHU.

Hauyana matemaTnyeckoro aHaausa

OmnepupoBaTh MOHATUSMH: IOCIEI0BATEIbHOCTb, apu(METHUECKass U TeOMeTpHUYecKas
MIPOrPECCUHU.

OmnepupoBarh MOHATHAMU: OECKOHEUHO yOBIBarOIasi TeOMeTpUYecKasi mporpeccus, CyMma
0ecKOHEYHO yObIBaIOIIei reOMEeTpUUECKON POrpecCH.

3amaBaTh NOCIE0BATEIBHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEN M MPOTrPECCHil ISl peleHus: peasbHbIX
3aJ1a4 PUKJIAJHOTO XapakTepa.

MHoxkecTBa M JIOTHKA



OnepupoBaTh NOHATHSIMH: MHOXKECTBO, OIIEPALIUU HaJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN alIapar JJIs ONUCaHHUs PEABHBIX ITPOLIECCOB
U SIBJICHUM, TP PEIICHNUH 334 U3 IPYTUX y4€OHBIX PEIMETOB.

OnepupoBarh NOHATHAMMU: OIPEICIICHUE, TEOPEMA, CIEACTBUE, 10KA3ATEIbCTBO.

11 KJIACC

Yuciia 1 BBIYMCTICHUS

OnepupoBaTh NOHSATUSAMU: HATypaJbHOE, LEI0€ YHUCIIO; HCIIOJIb30BaTh IPU3HAKU
JEJIMMOCTH LIEJIBIX YUCEIl, PA3JIOKEHHUE YKCIIA Ha IPOCThIE MHOKUTENM JUUIs PEILICHUS 3a1a4.

OnepupoBarh MOHATHEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTEIEM.

OnepupoBaTh NOHATUAMMU: JIOrapuM 4Kcia, AECATUYHbIE U HATypaJlbHbIE JIOTapU(MBI.

YpaBHeHHs U HEPABEHCTBA

[IpuMeHsATH CBOMCTBAa CTENEHUM s NpPeoOpa3oBaHMsl BBIPAXKEHUIN; ONEPUPOBATH
MOHATUSAMM: TIOKA3aTEeIIbHOE ypPAaBHEHHME M  HEPaBEHCTBO; peulaTb OCHOBHBIE  THUIIBI
[I0Ka3aTeJIbHBIX YPABHEHUM U HEPABEHCTB.

Bremonaate mpeoOpa3oBaHusi BBIPAKEHHUH, COIEpXKAIIUX JIOTapu(MBbl; OIEPHUPOBATH
MNOHATUSAMH: JIOTapU(MHUUECKOE YpaBHEHHE M HEPAaBEHCTBO; peIlaTh OCHOBHBIE THIIBI
Jorapu(PMHUUECKUX YPaBHEHUI U HEPaBEHCTB.

Haxoauts pemenns npocTeiinx TpPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUSAMHU: CUCTEMA JIMHEMHBIX YPAaBHEHUM U €€ pelIeHHE; HCIOIb30BaTh
CUCTEMY JIMHEWHBIX YPaBHEHUH JJI PEIIEHUS MPAKTUYECKUX 3a/a4.

Haxonuts pemenus npocTemmmx CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

MonenpoBaTh pealbHbIE CHUTyallud Ha S3bIKE aiureOpbl, COCTaBISATh BbIPAXKEHMUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh IIOCTPOCHHBIE MOJIEIH C
HCII0JIb30BAHUEM anmapara ajareopsl.

DOYyHKUUH U TPAPUKH

OnepupoBaTh MOHATUSMM: TEepUOAUYECKass (QYHKIMS, MNPOMEXKYTKH MOHOTOHHOCTHU
(GYHKIMH, TOYKH SKCTpeMyMa (YHKIMH, HauOoJblllee U HaMMEHbIIee 3HAYeHUs (YHKLIHUU Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX JJISl MCCe0BaHus (DyHKINH, 3aJaHHON TpaduKOM.

OnepupoBaTb  MOHATUAMHU:  IpadUKH  [OKa3aTeIbHOM,  Jorapu@Muyeckod U
TPUTOHOMETPUUECKUX (PYHKIMIA; n300paxarh UX HAa KOOPJMHATHOW IUIOCKOCTU M HCIIOJIb30BATh
JUISl pEeLICHUs] YPABHEHUN U HEPABEHCTB.

N300paxarh Ha KOOPJIMHATHOW IIJIOCKOCTHM TpaduKU JUMHEHHBIX YpaBHEHHM W
HCIIOJIb30BaTh UX JUISl PEIIEHUS CUCTEMBI TMHEWHBIX YPaBHEHUH.

Ucnons3oBarh rpaduku GyHKIMEI 11T KCCIIEIOBAHUS TTPOLIECCOB U 3aBUCHUMOCTEN M3
JPYTUX y4EOHBIX AUCIUILIUH.

Hayana mareMaTH4eCKOI0 aHAIU3A

OnepupoBaTh  MOHATHSAMM:  HENpepblBHAas  (QYHKUUSA;  TNPOU3BOAHAS  (PYHKIUH,
WCTIOIh30BaTh TEOMETPUUECKHUI M (PU3NUECKHUI CMBICT TIPOU3BOIHOMN ISl PEIIICHUS 3a]1a4.

HaxonuThs nMpou3BoAHbIE JIEMEHTAPHBIX (PYHKLUH, BEIYUCIATH IPOU3BOIHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTe NPOM3BOJIHYIO Ui HUCCIeNOBaHMA (YHKIMM HAa MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIEI0BAHUS K TIOCTPOCHUIO TPapUKOB.

Hcnons30BaTh NPOU3BOIHYIO Ul HAXO0XKACHHS HAWIYYIIETO PEIIECHUs B IPUKIIAIHBIX, B
TOM YHCJIE COLMATIbHO-3KOHOMHYECKHX, 3a/1a4ax.

OnepupoBath MOHATUAMH: IIEPBOOOpaA3HAs M UHTETPaJ; IOHUMATh F€OMETPUUECKU 1
¢bu3nuecKkuil CMbICT UHTETpaa.

HaxonuTs nepBooOpa3Hbie 371€MEHTapHBIX (YHKLIUN; BBIUMCIATH UHTErpai mo (opmyie
Herorona—Jleitbuua.



Pemarn MPUKJIIAAHBIC 3aJa4d, B TOM YUCIIC COLIMAJIBHO-3KOHOMUHNYCCKOI'O U (1)I/I3I/I‘ICCKOF0
XapakTepa, Cp€aACTBaAMH MaTEMATUYCCKOT'O aHAJIM3a.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KoumnuecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n NMPOrpamMmbl Bcero Kontponkunie | IlpaxTiieckue o0pa3oBaTeJIbHbIE
padoThI padoThI pecypeb
MHOecTBa pallHOHAIBHBIX H https://ege.sdamgia.ru/
1 JEUCTBUTENBHBIX YHcel. PannmoHainHEBIE 14 1
YpaBHEHUS U HEPaBEHCTBA
) Oyukimu u rpaduku. CTeneHs ¢ 1eIbiM 5 https://ege.sdamgia.ru/
MOKa3aTeseM
3 Apudmerndeckuit KOpeHb N—0ii CTEIICHU. 18 1 https://ege.sdamgia.ru/
HppauroHanbHble ypaBHEHHS U HEPABEHCTBA
Ddopmybt https://ege.sdamgia.ru/
4 TPUTOHOMETPUU. T pUTOHOMETPUYECKHUE 22 1
yYpaBHEHUS
5 [Tociie1oBaTeIbHOCTH U TPOTPECCHU 5 https://ege.sdamgia.ru/
5 [ToBTOpEHUE, 0000IIEHHE, CUCTEMATHU3AITUS 3 1 https://ege.sdamgia.ru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIACC

KosinuyecTBo 4acoB DJIeKTPOHHbIE
Ne HauMenoBaHue pa3ienoB U TeM (uudposrbie)
n/n NMPOrpamMMbI Bcero Kontpoabinie H%aRT"quK"e o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypebi
CrerneHb ¢ pallMOHAIBHBIM ITOKA3aTeJIeM. https://ege.sdamgia.ru/
1 [TokazatenpHas ¢pynkuus. [TokazaTenbHbie 12 1
ypaBHCHUS U HEPABCHCTBA
Jlorapupmuueckas GyHKITUS. https://ege.sdamgia.ru/
2 Jlorapugmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuieckue GYyHKIUN U UX https://ege.sdamgia.ru/
3 rpaduku. TpUroHoMeTprUIeCcKue 9 1
HEpaBEHCTBA
4 [IpousBopnas. [IpumMeHeHHe TPOU3BOTHOMN 24 1 https://ege.sdamgia.ru/
5 WHTerpan u ero npuMeHEHUs 9 https://ege.sdamgia.ru/
6 CucreMbl ypaBHEHHIA 12 1 https://ege.sdamgia.ru/
7 HarypasbHble U 1eIbIe Ynciia 6 https://ege.sdamgia.ru/
8 [ToBTOpEHUE, 0000IIEHNE, CUCTEMATH3AITHS 18 5 https://ege.sdamgia.ru/
3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




YUYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYUEHUKA

» Maremaruka. Anredpa u Hadajna MmaTeMaTudeckoro ananusa, 10, 11 kmace/ Mepansak A.I'., Homuposckuii [[.A., [Tomonckuii B.b., Sxup
M.C.; non penakuueit [lononsckoro B.E., O6mectBo ¢ orpannyeHHo# orBeTcTBeHHOCTHIO U3narensckuii neHTp « BEHTAHA-T'PA®y;

AxmmonepHoe obmiectBo «M3natenscTBO «IIpocBemieHuey
METOJINYECKHUE MATEPHUAJIBI U151 YYUTEJISA

1.

2.

o s W

~

10.

11.

12.

13.

Hunaktuueckue marepuansl s 10, 11 kimacca aBropet M.U. [1labynun, M.B. Tkauesa, H.E. ®enoposa, O.H. lo6pora 2019
roj
CkanaBu M.M. COoopHUK 3a/1a4 IO MaTeMaTHKE JyUIsl mocTynaromux B By3bl. Kaura 1. Anrebpa. M. : OHUKC 21 Bek, Mup u
obpazoBanue, 2003.
b.T'. 3uB. [lupgaktudeckue matepuainbl. Anredpa u Hadana ananuza. 11 kiace.
M. U. lllabynun. Anrebpa n Hadana aHanuza. Jnaakrudeckue matepuainst aist 10-11 kimaccos.
A. I1. EpmoBa. CaMoCTOSITeIbHBIC U KOHTPOJIbHBIC padoThl. Anredpa 10-11 kmacc.
Maremartuka. TpeHUpOBOYHBIE TEMATUUECKUE 3a/IaHHS TIOBBIIIEHHON CIOKHOCTH C OTBETaMHM JIJisi MOATOTOBKU K EI'D 1 k
JIpyruM popMaM BBIITYCKHOI'O M BCTYNUTENBbHOT0 3k3aMeHoB / cocT. .M. Kosanesa, T.W. by3ynuna, O.JI. be3pykosa, FO.A.
Poska — Bonrorpan: Yuwurens, 2017,
Jlykun P./1., Jlykuna T.K., Sxynuna U.C., YcTHble ynpaxHeHHs M0 anreOpe v Havajgam aHanu3a, M.1989;
Boicouxuit U.P., 'ymun 1. /1. u ap. (nox penakuueit A.JI. Cemenona u U.B. Amenko). EI'D. MaTtemaruka. Y HuBepcaibHble
MaTepuaibl A1 MOArOTOBKU yuamuxcs. « aremnexr-uentp), 2021.
Epmosa A.II. T'ono6opoasko B.B. Anrebpa n Havana ananusa. 10-11 k1. CaMoCTOSATENbHBIE U KOHTPOJIBHBIE Pa0OTHL. M.:
Hnexca, 2011.
Kozko A.U., [Tandepos B.C. (nox penaxuueii A.JI. Cemenona, 1.B. fmenko). EI'D. Marematuka. 3ajauu ¢ napameTrpamu.
M.:MIIHMO, 2011.

Ceprees W.H., ITandepor B.C. (nox penakmueit A.JI. Cemenona, U.B. flmenko). EI'D. Maremaruka. YpaBHeHUs U
HepaBeHcTBa. M. MIIHMO, 2011.

CwmupnoB B. A. I'eometpus. [Tnanumerpust: [locoOue ans noarorosku k EI'D / moxa pen. Ceménona A.JL., Amenko N.B.—
M.: MITHMO, 2009.

[lecrakoB C.A., 3axapos I1.W. (mox penakiueit CemenoBa A.JI., AAmenko N.B.). EI'D. Maremaruka. YpaBHeHus u
cuctemsl ypasHenuii. M.:MIITHMO

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH NUHTEPHET
http://www.fipi.ru/ — ®UTIN

http://4ege.ru/ — 4 ET'D py
https://ege.sdamgia.ru/ — Perry EI'D



http://www.fipi.ru/
http://4ege.ru/

https://infourok.ru/obobschenie-opita-raboti-sistema-podgotovki-uchaschihsya-k-itogovoy-attestacii-po-matematike-859786.html —
O6o006menue omnpita padoThl «CrcTeMa MOATOTOBKH YYALTUXCS K HTOTOBOW aTTECTAllUU TI0 MAaTEMaTHKE)
http://rsoko.dpo53.ru/wp-content/uploads/2017/09/Itogovyj-analiticheskij-sbornik-2017.pdf —

WTOroBbIi aHATUTHYECKHI COOPHUK
http://globuss24.ru/doc/sistema-podgotovki-uchashtihsya-k-gosudarstvennoy-itogovoy-attestatsii-po-matematike — Cucrema nmoAaroToBku
yUaIuXxcsi K rOCyJJapCTBEHHOM (MTOrOBOM) aTTECTAIH 110 MaTEMaTUKE
https://www.metod-kopilka.ru/ispolzovanie-elektronnih-obrazovatelnih-resursov-novogo-pokoleniya-eor-np-v-prepodavanii-matematiki-v-
usloviyah-fgos-64136.html| — Mcnonb30Banue 3J€KTPOHHBIX 00pa30BaTeNIbHBIX pecypcoB HOBOro mnokojienus (JOP HII) B npenonaBanun
MaremaTuku B ycinoBusix GI'OC

https://ypok.pd/library/elektronnie_obrazovatelnie resursi v_sovremennoj 210305.htm| — DnekTpoHHBIE 00pa30BaTEILHBIE PECYPCHI B
COBPEMEHHOI 00pa30BaTeIbHOW OpraHU3aIluH
http://oTkpeITEITYpPOK.pdH/%D1%81%D1%82%D0%B0%D1%82%D1%8C%D0%B8/532279/ — Wcnons30BaHKe JIEKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB HA yPOKaX MaTeMaTHKU

https://proshkolu.ru/user/efros57/blog/526410 — DOP mis yuurtens MaTeMaTuKu

http://konkurs-kenguru.ru — MareMaruka s Bcex

[Mopran Math.ru: OubnmoTeka, MeaTeKa, OJMMITUA/IbI, 33]1a4H, HAY4YHBIC IIKOJIbI, YUUTEIbCKAsl, HCTOPUS MAaTEMATHKH
http://www.math.ru Marepuaiibsl mo Matemaruke B EnuHol koyutekimu udpoBbix 00pa30BaTelIbHBIX PECYPCOB
http://school-collection.edu.ru/collection/matematika MockoBCKHii IIEHTP HETPEPHIBHOIO MATEMaTHYECKOTr0 00pa30BaHuUs
http://www.mccme.ru Best anementapraas matematuka: CpeqHss MaTeMaTudecKasi HHTEPHET-IIIKOJIa

http://www.bymath.net T"'azeta «Maremaruka» M3narensckoro qoma «IlepBoe centsopsa» hitp://mat.1september.ru -ET'D o maremaTuke:
MOJITOTOBKA K TECTUPOBAHUIO

http://www.uztest.ru 3agaun o reomeTpun: HHPOPMAITMOHHO-TIOMCKOBAsK CHCTEMA

http://zadachi.mccme.ru MaTepHeT-IpoeKT «3agadum»

http://www.problems.ru KommnbroTepHast MaTeMaTHKa B IIIKOJIE

http://edu.of.ru/computermath Marematnka B « OTKPBITOM KOJUICIKE

http://www mathematics.ru MaTemaTrka B OMOIIb IIKOJBHHUKY M CTYICHTY (TECTHI 10 MaTeMaTHKe online)

http://www mathtest.ru MatemaTrka B IIIKOJIE: KOHCYJIbTAIIMOHHBIN [IEHTP

http://www.etudes.ru MatemaTiueckoe 0Opa3oBaHue: MPOILIOe U HacTosIee. IHTepHeT-010InoTeKa Mo METOIMKE MPEToIaBaHus
MaTeMaTHKU

http://www mathedu.ru Mexaynapoausie koHpepernun «Matematuka. Kommsiotep. O6paszosanue» http://www.mce.su -Hayuro-
obpazoBaTenbHbIi calT EqWorld — Mup maremaTnueckux ypaBHEeHUN

http://eqworld.ipmnet.ru Hayuno-nonyJsipabiii pusznko-maremMaTnveckuii xypHai «KBanT»

http://wwwkvant.info http://kvant.mccme.ru O6pa3oBaTenbHbI MaTeMaTH4ecKuii caiT Exponenta.ru

http://www.exponenta.ru ITopranx Allmath.ru — Bcst MmaremaTrika B 0THOM MeCTe



http://rsoko.dpo53.ru/wp-content/uploads/2017/09/Itogovyj-analiticheskij-sbornik-2017.pdf
http://globuss24.ru/doc/sistema-podgotovki-uchashtihsya-k-gosudarstvennoy-itogovoy-attestatsii-po-matematike
http://www.metod-kopilka.ru/ispolzovanie-elektronnih-obrazovatelnih-resursov-novogo-pokoleniya-eor-np-v-prepodavanii-matematiki-v-
http://konkurs-kenguru.ru/
http://www.math.ru/
http://school-collection.edu.ru/collection/matematika
http://www.mccme.ru/
http://www.bymath.net/
http://mat.1september.ru/
http://www.uztest.ru/
http://zadachi.mccme.ru/
http://www.problems.ru/
http://edu.of.ru/computermath
http://www/
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http://www.etudes.ru/
http://www/
http://www.mce.su/
http://eqworld.ipmnet.ru/
http://kvant.mccme.ru/
http://www.exponenta.ru/

http://www.allmath.ru TpukiragHas MaTeMaTHKA: CIIPABOYHMK MaTEMAaTHYECKUX (OPMYII, IPUMEPHI U 3aa4H C PEHICHUIMHU
http://www.pm298.ru IMpoekt KidMath.ru — Jlerckas maremaTuka

http://www.kidmath.ru Caiit snemenTapHoii MmaremaTuku JImutpus I'yinnHa

http://www.bashmakov.ruOaumMmuaasl 1 KOHKYPChI IO MaTeMaTHKe JJIsl IIKOJILHUKOB Beepoccuiickas onuMITnaia MKOJIbHUKOB 10
MaTeMaTHKe

http://math.rusolymp.ru 3agaudauk 11 TOATOTOBKY K OJIMMITHAAAM 10 MATEMATUKE

http://tasks.ceemat.ru 3anumarenbHas MmaremaTnka — OJIUMIIHAIBI, HTPBI, KOHKYPCHI IT0 MATEMATHKE JUIS IIKOJIBHUKOB
http://www.math-on-line.com MaremaTrdeckue OIUMIIMAIBI I [IKOJIbHUKOB

http://www.olimpiada.ru MartemaTuueckue OJIMMITUAbBI U OJUMITMAIHBIE 33141

http://wwwzaba.ru MexxayHapoaHblii MaTeMaTHUeCKuii KOHKYypc «KeHrypy»
https://drofa-ventana.ru/upload/iblock/a8c/a8cd79f67084d8573d5df7cc7fb38e2b.pdf — Kpurepuu Beidopa yueOHMKA
http://window.edu.ru/resource/958/70958/files/1.pdf — CoBpemenHas yueOHas KHUra
http://zdinfo.ucoz.ru/load/specialistu/shkolnomu_bibliotekarju/trebovanija_k_uchebnikam_novogo_pokolenija/13-1-0-41 — TpeboBaHus k
y4eOHUKaM HOBOTO TIOKOJICHHUS

http://1ib2.znate.ru/docs/index-323563.html — Kpartkwuii aHam3 yueOHUKOB MaTEMAaTHUKH, UCIIOJIb3YEMbIX B 00111€00pa30BaTeIbHBIX
YUPEIKIACHUSX

https://xn--j1ahfl.xn--plai/library/professionalnij_standart _dlya uchitelya matematiki_191745.htm| — IIpodeccronanbHbIi cTanAapT A
YUHUTEIIST MATEMATHKH

http://atestat.umk-spo.biz/atest/injaz/matem — TecTbl y4uTEII0 MAaTEMaTHKH
http://docplayer.ru/67694715-Programma-professionalnogo-rosta-uchitelya-matematiki.html — IMpumep nporpamMmsr mpohecCHOHATLHOTO
pocra yuurens marematuku http://yamal-obr.ru/articles/povishenie-kvalifikacii-uchiteley-matema/ — ITpoGnembl MOBBIMICHNsT KBATU(UKAIUT
YUYUTENIEH MATEMATHKU: JEHCTBUTEIIBHOE U )KEJIaeMOoe
https://multiurok.ru/files/orghanizatsiia-vnieurochnoi-raboty-po-matiematikie-v-usloviiakh-riealizatsii-fgos.html — Opranuzamnus BEeypouHOi
paboThI 0 MaTeMaTHKe B ycnoBusax peannzauuu @PI'OC

https://moluch.ru/archive/120/33352/ — IIporpamMmMa BHEYpOUHOM AEATEIHLHOCTH 110 MaTeMaTHKe «MaremMaTuka 1mocjie ypoKkoB»
https://kopilkaurokov.ru/matematika/prochee/
vnieurochnaiadieiatielnostuchitieliamatiematikinapravliennaianapovyshieniiemotivatsiikizuchieniiumatiematiki — Breypounas nesitepbHOCTB
YUYHUTEIISl MATEMATHKH HAITPABJICHHAS HA MTOBBIIIIEHIE MOTHBAIIUH K U3YIECHHIO MATEMATHKH
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