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INOACHUTEJIBHAS 3AIINCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O TIPEJMETA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

VY4eOHslif kypc «Anredpa 1 Havyajla MAaTEMaTUYECKOTO aHAIM3a» SBJSETCS OAHMM U3 Hambosee
3HAYUMBIX B TIpOrpaMMe CpeaHero oOImero o0Opa3oBaHUs, MOCKOIBKY, C OJHOW CTOPOHBI, OH
o0ecrnieunBaeT HHCTPYMEHTAIBHYIO 0a3y I U3y4eHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPyTron
CTOPOHBI, (POPMHUPYET JIOTUYECKOE 1 A0CTPAKTHOE MBILIUICHUE 00YYaOIINXCs Ha YPOBHE, HEOOXOAUMOM
Ui OCBOEHHUSA HH(MOPMATUKH, OOLIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U APYTUX IUCHUIUIMH. B
pamMKax JaHHOTO Y4eOHOro Kypca 0OydJaromuecs OBIaJICBAlOT YHUBEPCATHHBIM SI36IKOM COBPEMEHHOM
HAyKH, KOTOpast GOpMyITHPYET CBOU JOCTH)KCHUS B MAaTEMaTHIECKOH opme.

Y4eOHblii Kypc anreOppl M Hayal MaTeMaTHYeCKOro aHalli3a 3aKjiaJlbIBaeT OCHOBY s
YCIEIIHOTO OBNAJACHUS 3aKOHAMH (U3UKU, XUMHH, OMOJOTHHU, TOHUMAHUS OCHOBHBIX TEHACHLUN
pa3BUTHUS SKOHOMHKH ¥ OOIIECTBCHHON >KHM3HH, II03BOJISET OPHEHTUPOBATHCS B COBPEMEHHBIX
U(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO WCIOIB30BaTh WX JUIA JalbHEHIIEro
o0Opa3oBaHMs ¥ B MOBCEAHEBHOW XM3HU. B TO ke Bpemsi oBnazeHue aOCTPaKTHBIMU U JIOTUYECKHU
CTPOTMMHU KOHCTPYKLMSMH anreOpbl U MaTeMaTHUeCKOro aHallh3a pa3BUBaeT YMEHUE HaXOAWUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh MCTUHHOCTH, JOKA3bIBATh YTBEPHKACHHS C MOMOIIBI0O MHAYKIUH U
paccyXaarth JEeAyKTHBHO, HCIIOJIB30BaTh OOOOIICHHE W KOHKPETH3alHi0, abCTparupoBaHue U
aHaJIoOTHI0, (HOPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILILICHUE.

B xome wusydenus ydeOHOro Kypca «AnreOpa W Hayajga MaTeMaTHUYECKOTO aHajIu3a»
oOydJaronuecs: moJy4yaroT HOBBIN OIBIT PEIICHUs MPUKIIAIHBIX 33/1a4, CAMOCTOSITEIHHOTO MOCTPOCHUS
MaTeMaTUYeCKUX MOJIeNIeN peabHbIX CUTYyallMil, MHTEPIPETAIMH MTOTYYEHHBIX PEIIeHUN, 3HAKOMATCS
C TIpUMEepaMH MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKe U MCKYCCTBE, C BHIIAIOIINMUCS
MaTEeMaTHUYECKUMHU OTKPBITUSIMU U UX aBTOPaMH.

VYuebHblii Kypc 00J1a71aeT 3HAYUTEIIbHBIM BOCITUTATEIbHBIM TTOTEHIIMAJIOM, KOTOPBINA peasinu3yeTcs
Kak 4epe3 y4eOHBI MaTepuall, CocOOCTBYIOIUN (POPMUPOBAHUIO HAyYHOTO MHUPOBO33PEHUS, TaK U
yepes crnenuuky ydeOHoH AedaTeIbHOCTH, TpeOyolel MPoJoIKUTENFHON KOHIIEHTPAllud BHUMAHHUSI,
CaMOCTOSITENTLHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYUYEHHBINA pe3ybTarT.

B ocnoBe w™meromukm oOydeHHs anrebpe W HayaJlaM MaTeMaTHYeCKOTO aHalu3a JISKHUT
NeATEeTLHOCTHBIA MIPUHITUATI 00YUYEHUSI.

B crpykType yuebHOro kypca «Anrebpa W Hadala MaTEeMaTHUYECKOTO aHAIHM3a» BbBIICICHBI
CIIEyIOIINE COMIepPKaTeIbHO-METOInYeCcKue JIMHUU: «Hucna u BeraucieHus», « OyHkuuu u rpadukmy,
«YpaBHEHMSI U HEpaBeHCTBa», «Hauana MaremaThueckoro aHanusza», « MHOXKeCTBa U JOTHKa». Bce
OCHOBHBIE COJIEPKATEIHHO-METOUYECKUE JTMHUU U3YJarOTCsA HA TMPOTSHKEHUM JBYX JIET OOyYEeHHS Ha
YPOBHE CpEAHETO 001Iero 00pa30BaHusl, ECTECTBEHHO JOMOHSS APYT APYTa U MOCTETIEHHO HACKIIIASAChH
HOBBIMU Te€MaMU W pazaenaMu. JlaHHBIH Yy4eOHBIH Kypc SIBISETCS HMHTETPATUBHBIM, IOCKOJIBKY
o0benuHsAeT B ce0e coJep)KaHMe HECKOJIbKMX MaTeMaTHYEeCKHUX JTUCIUILUINH, TaKMX Kak anredpa,
TPUTOHOMETPHS, MATEMATHYECKUN aHAIIN3, TEOPUS MHOKECTB, MaTeMaTHieckas Jjoruka u apyrue. [1o
Mepe TOro Kak OoOydaroluecs: OBIaJAeBaOT BCE OoJiee MUPOKHUM MAaTEMaTHYECKUM allapaToM, y HUX
MOCIIE0BATEIHHO (DOPMHUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJEIb
peasIbHOM CUTYyalluy, MPUMEHSATH 3HAHUS, TIOJy4YeHHbIEC MPU U3yUYEeHUH y4eOHOTO Kypca, [ pelieHus
CaMOCTOATENIbHO C(HOPMYITHPOBAHHOW MaTeMaTHYECKOW 3a/ayd, a 3aTeéM HHTEePIPETHPOBATH CBOM
OTBeET.

CopepxarenpHO-MeTONMYECKasT JIMHUA «YuClia W BBIYUCICHHUS» 3aBepiiaeT (OpMUPOBAHUE
HABBIKOB HCIOJIb30BAaHUS IEHCTBUTENIBHBIX YHCEI, KOTOPOE OBLJI0 HAYaTO Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpazoBanwus. Ha ypoBHe cpemHero o01ero oopasoBanust o0codoe BHUMaHUE yaeseTcs GOpMHUPOBAHUIO



HaBBIKOB PAI[MOHAJIbHBIX BBIUMCIICHU, BKIIIOYAIOLIUX B ¢€0sI UCIIOIb30BAHUE PA3IMYHBIX ()OPM 3aMIUCU
4lClla, YMEHUE JeNaTh MPUKUIKY, BBIIOIHATH NMPUOIMKEHHBIE BBIUMCICHMS, OLEHUBATh YHCIOBBIC
BBIpOXEHUS, padOTaTh C MATEMaTHYECKUMH KOHCTAaHTaMH. 3HAKOMBbIE OOYYaIOUIMMCS MHOXKECTBa
HaTypaJbHbIX, LEJIbIX, PAUUOHAIBHBIX W JCUCTBUTEIBHBIX YHCET JONOJHAIOTCI MHOXECTBOM
KOMIUIEKCHBIX 4ucel. B KakIOM H3 3TUX MHOXKECTB PACCMATPUBAIOTCS CBOWCTBEHHBIE €My
crienn(pUIecKue 3a/1a4u 1 OTIepaliy: IeJIeHUE HalleJI0, OTIEPUPOBAHNE OCTATKAMH Ha MHO>KECTBE IIeITBIX
qHceNl, 0cOObIe CBOMCTBA PallMOHAIBHBIX M UPPALMOHAIBHBIX YUCEN, apu(METHUECKUE OIEpaluH, a
TaK)K€ WM3BJICUYCHUE KOPHSA HATYPAJIBHOW CTEIIEHM Ha MHOXKECTBE KOMIUIEKCHBIX 4Mcel. biaromaps
IIOCJIEZ0BATEIBHOMY PAaCUIMPEHHUIO KPYyra MCIOJb3yEMBIX YUCEN U 3HAKOMCTBY C BO3MOXKHOCTSIMH MX
MPUMEHEHHS JJISl peIIeHUs Pa3InyHbIX 33734 (popMUpyeTCs MPECTaBICHUE O eIUHCTBE MAaTeMaTHKH
KaK HayKd U e€ poJId B IIOCTPOCHUHU MOJIENIEH PeaJbHOro MUpA, MIMPOKO UCTIONB3YIOTCSl 00001IeHne U
KOHKpEeTH3aLusl.

JIuHus «YpaBHEHUS U HEPABEHCTBA» PEAIM3YETCsl HA MPOTSHKEHUU BCEro oOyuyeHHsl Ha ypOBHE
cpeaHero odIiero o0pa3oBaHus, MOCKOJIBKY B KaXI0M paszzeine [IporpaMMel peyCMOTPEHO pelIeHne
COOTBETCTBYIOILIMX 33/1a4. B pe3ynbTare 00ydaromuecs oBIaeBalOT Pa3IMYHbIMU METOJIaMHU PELIECHUS
palMOHANIBHBIX, HMPPALMOHANBHBIX, IOKAa3aTEJIbHbIX, JOrapu(MUUYECKUX U TPUTOHOMETPUUYECKUX
YPaBHEHUI, HEPAaBEHCTB U CHCTEM, a TAKXKE 3aJad, coAepikaliux napamerpsl. IlomyueHHsle ymeHus
LIIMPOKO HCHOJIB3YIOTCA IPU HCCIEN0BAaHUU (PYHKUMH C TOMOIIbIO IPOU3BOJHOM, MpU peIIeHUU
MPUKIIAQIHBIX 33/1a4 1 33/1a4 HA HAX0XK/IEHUE HauOOJIbIINX U HAMMEHBIINX 3HaYeHUH QyHKuuu. [lannas
cojiepsKaTesibHasl JIMHUS BKIIOYAeT B ceOs Takke (OPMHPOBAHHWE YMEHHUI BBINOJIHATH PacuéThl IO
¢dopmynam, npeodbpazoBaHUs PAMOHAIBHBIX, HPPALIMOHATIBHBIX M TPUTOHOMETPUYECKUX BbIpAKEHUH,
a TakXe BhIpaXEHUH, cofepKallluX CTENEeHU U Jorapudmel. brarogaps usydeHuro anreOpanyeckoro
MaTepuaiga MPOUCXOAUT JAajbHEHIlee pa3BUTHE aNTOPUTMHUYECKOTO U aOCTPAaKTHOIO MBIIUICHUS
oOyyaromuxcs, (HOpPMUPYIOTCS HaBBIKA JEAYKTUBHBIX PpacCyXJIeHHH, paboThl C CHUMBOJIBHBIMU
¢dbopmamu, peICTaBICHHS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEN B BU/I€ paBEHCTB M HEPaBeHCTB. Anredpa
npearaeT 3QpQeKTUBHbIE UHCTPYMEHTHI JUIsl PEIICHUs TPAKTUUECKUX U €CTECTBEHHO-HAYYHbIX 3a/1a4,
HarJIsiJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxatenbHo-MeTondeckas TMHUSA «DyHKIMU U rpaduKn» TECHO MEPeIeTaeTcs ¢ APYTUMH
JUHUAMHU y4eOHOTo Kypca, MOCKOJIBKY B KaKOM-TO CMBICIE 33aJa€T IMOCIEA0BAaTEIbHOCTh M3YUYCHHS
Matepuaina. l3ydeHue crTeneHHOW, IOKa3aTeIbHOW, JOTapu(PMHUUECKOH W TPUTOHOMETPHUYECKHUX
GbyHKIUH, UX CBOMCTB U rpauKOB, UCTIONb30BaHUE (PYHKIMN IS peIIeHUs 3a/1a4 U3 APYTUX Y4eOHBIX
IIPEIMETOB U PEATILHOM KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAIU30M, TaK U C PEIICHUEM
ypaBHeHMI W HepaBeHCTB. llpum »ToM Oonblioe BHUMaHHE YyAensercs (OPMUPOBAHUIO YMEHUS
BbIpaXkaTh (OpMyJIaMU 3aBUCHUMOCTH MEXAY Pa3IMYHBIMHU BEIMYMHAMM, HUCCIIEOBaTh IOJTyYEHHBIE
GbyHKIUH, CTPOUTH UX rpaduku. Matepuain 3Toil coaepkaTesIbHOM JIMHUY HalleJIeH Ha pa3BUTHE YMEHUN
U HaBBIKOB, TMO3BOJIAIONINX BBIPAXKaTh 3aBUCUMOCTH MEXJIy BEIMYMHAMH B Ppa3IuuHON (opme:
aHAIMTUYEeCKOM, rpaduueckol u  crmoBecHoW. Ero mu3yueHume CHocoOCTByeT  pa3BUTHIO
AITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OOOOIICHUI0O M KOHKPETH3AIHMH, HWCIIOJH30BAHUIO
aHAJIOTUH.

CopepxarenpHass nMHMA «Havana maremMaTnueckoro aHajln3a» IO3BOJISET CYLIECTBEHHO
pacuMpuTh Kpyr Kak MaTeMaTHYEeCKUX, TaK U MPUKIIAJHBIX 33134, JOCTYIHBIX 00YYaloIUMCsl, TaK KaK
y HUX MOSIBJIIETCSI BO3MOKHOCTh CTPOUTH I'PpahuKU CIOKHBIX (PYHKIHMH, ONPEeIaTh UX HauOOIbIINE U
HauMEHBbIINE 3HaYECHUs, BBIYUCIIATD MJIOMATN QUTYp U 0OBEMBI TEJl, HAXOJUTh CKOPOCTU U YCKOPEHUS
npoueccoB. JlaHHas conep)karenbHash JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHHUS
MaTEMaTHYECKUX MOJENEH pealbHbIX CHUTyalluid, IO03BOJSET HAXOAUTh HAWIydllee pEIICHHUE B
IPUKIAJHBIX, B TOM 4YHCJIE COLUAJIBHO-DKOHOMHUYECKHUX, 3a7adax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOro aHaim3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOTO, (OPMaIbHO-JIOTHYECKOTO U
KpPEaTHBHOT'O MBIIUIECHUS, (POPMUPOBAHUIO YMEHUH PAaCIO3HABATh MPOSIBIECHUS 3aKOHOB MaTEMaTHKH B



HayKe, TeXHUKE U ucKkyccTBe. OOydaronyecs y3HaroT O BBIAAIOIUXCS Pe3yIbTaTax, OJyYSHHBIX B X0J1€
Pa3BUTHS MaTeMaTUKU KaK HayKd, © 00 UX aBTOpax.

CopepxarenpHo-MeTOAUYECKAsT JTUHUS «MHOXKECTBA U JIOTMKa» BKJIIOYAET B CEOS 3JIEMEHTHI
TEOPUM MHOXECTB M MaTeMaTHYeCKOW JIOTUKU. TeopeTHKO-MHOXKECTBEHHbIC IPEICTABICHUS
IIPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTHMKU W IpelaraloT Haubosee yHMBEPCAJIbHBIN S3bIK,
00BETUHSIOMINI BCE Pa3/IesIbl MATEMATHKH U €€ MIPUIIOKEHH, OHH CBSI3BIBAIOT Pa3HbIE MATEMATHUECKUE
JUCLUIUIMHBL U UX NPUIIOKEHUS B €IMHOE 11es0e. [103ToMy Ba’kHO J1aTh BO3MOKHOCTbH 00yUaroLieMycs
IIOHUMaTh TEOPETUKO-MHOXKECTBEHHBIM $3bIK COBPEMEHHOW MaTeMaTHKH M HCIIOJIb30BaTh €ro s
BBIPQ)KEHUSI CBOUX MbICIEH. /[pyruM BajkHBIM IPU3HAKOM MAaTEMATUKU KaK HAyKU CIeAyeT IpPU3HATh
CBOWCTBEHHYIO €i CTPOrOoCTh OOOCHOBAaHHI W CIEIOBaHME OMNpPEACTEHHBIM IMPaBHJIAM IMOCTPOCHUS
JI0Ka3aTeJIbCTB. 3HAKOMCTBO C 3JIEMEHTAaMHU MAaTEMaTHMYECKON JIOTMKH CIOCOOCTBYET pPa3BUTHUIO
JIOTHYECKOTO MBIIIICHUS O0YyYaroIluXcs, MO3BOJIIET UM CTPOMTb CBOM PACCYXJEHHs Ha OCHOBE
JIOTMYECKUX MPaBUi, (POPMHUPYET HABBIKK KPUTUYECKOI'O MBIIIIJICHHUS.

B yuebHOM Kkypce «AnreOpa M Hayajza MaTeMaTHYECKOIO aHaM3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO MOJEIMPOBAHMSI, KOTOPBIE MPHU3BaHBI CIOCOOCTBOBATH (DOPMUPOBAHHIO HABBHIKOB
MIOCTPOCHUSI MOJETEeH peajbHbIX CUTYallui, MCCIENOBAaHUS 3TUX MOJEJEH ¢ IMOMOINBIO armnapara
anreOpbl ¥ MaTeMaTUYeCKOr'o aHallu3a, MHTEPIpPEeTaluy MOIy4YEeHHBIX pe3ysbTaToB. Takue 3anaHus
BILJIETEHB! B KAK/bIA M3 pa3/ieloB MPOrpaMMbl, IIOCKOJIbKY BECh MaTepuajl yu4eOHOIro Kypca LIHUPOKO
UCIOJIb3YEeTCs Ui pEeLIeHMs] NPUKIAIHBIX 3aj1ad. [Ipu pelieHuu peabHbIX MPAKTUYECKUX 3adad
oOyyaroliuecsi  pa3BUBAalOT  HAOJMIOJATENbHOCTb,  YMEHHE  HAXOAUTh  3aKOHOMEpPHOCTH,
a0CTparupoBaThCsi, HUCHOJB30BaTh AHAJIOIMI0, O0000IIATh M  KOHKPETU3UPOBaTh MpodIeMy.
JlesitenbHOCTh 1O (hOPMUPOBAHMIO HABBIKOB PEIICHMS MPUKIAJAHBIX 33/a4 OPraHU3YyeTcs B Ipoliecce
U3y4YEHUs BCEX TeM y4eOHOro Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOTO aHAIN3a».

MECTO YYEBHOI'O ITIPEJIMETA «AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O
AHAJIN3A» B YYHEBHOM IIVIAHE

Ha usyuenue yueOHOro Kypca «Anredpa u Havaja MaTEMaTHYECKOTO aHAIN3a» OTBOJAUTCS 272
gaca: B 10 kmacce — 136 yacos (4 yaca B Henenio), B 11 kimacce — 136 yacos (4 yaca B HEJIENIO).

COILEPKAHUE YYEBHOI'O IIPEJIMETA
10 KJIACC

YUCJIA U BBIYUCJIEHUSA

Pammonaneubie uncna. OOBIKHOBEHHBIE W JACCSITHYHBIC JIpOOHM, TPOIEHTHI, OECKOHEYHBIC
nepuoandeckue apoou. [lpumenenue Apodeld W MPOIEHTOB JUIS PEIICHUs MPUKIATHBIX 3a7ad U3
Pa3JIMYHBIX OTPACIEH 3HAHUM U pPEaIbHOMN KU3HU.

JlelicTBuTenpHble uMcla. PanuoHanmpHBIE W HppandoHaIbHBIE YHcTa. ApudMeTHyecKue
omnepauuu C JIEUCTBUTEIBHBIMU YHCIaMU. MoOJynb JEUCTBUTEIBHOTO 4YHCIAa M €ro CBOMCTBA.
[TpubnmxEHHBIC BBIYUCICHUS, TIPABUIIA OKPYTIICHHUS, TPUKUIKA M OI[EHKA Pe3yIbTaTa BEIYUCICHHM.

Crenensb ¢ nenbiM nokaszareneMm. bunom Hetotona. Mcrionb3oBanue noaxozsimeit popmel 3amucu
JNEUCTBUTEBHBIX YMCEN ISl PEIICHHS MPAKTUYECKUX 3a7a4 U MPEACTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH B €TO CBOMCTRA.

Crenenb C palMOHAJIBHBIM TIOKa3aTeleM W €€ CBOMCTBA, CTENEHb C JIEWCTBUTEIIbHBIM
MOKa3aTeJIeM.

Jlorapudm uucna. CoiicTBa norapudma. JlecaTHIHBIC U HATypaJbHBIE JIOTApU(MBI.



CuHyC, KOCHHYC, TaHI€HC, KOTaHT€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC U
apKTaHI€HC YHCJIOBOIO apryMeHTa.

YPABHEHUA U HEPABEHCTBA

ToxnecTBa U TOKIAECTBEHHBIE IPpe0Opa3oBaHus. Y paBHEHUE, KOPEHb YpaBHEHUs. PaBHOCHIIbHBIE
YPaBHEHHUs U ypaBHEHUA-CICACTBUA. HepaBeHCTBO, pellleHne HEPaBEHCTBA.

OCHOBHBIE METOJBI PEUICHHUS WENbIX M JApOOHO-PAllMOHATBHBIX YpPaBHEHUH M HEPaBEHCTB.
MHOro4ieHsl OT OJTHOW ITEPEMEHHOM. [[eJleHre MHOTOWIeHa HA MHOTOYJIEH ¢ OCcTaTKOM. Teopema be3y.
MHorounensl ¢ 1iensiMu ko3 durnmenramu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAILIMX CTEIICHU U KOPHH.

WppanmonaneHblie ypaBHeHN. OCHOBHbBIE METO/BI PELIEHUS UPPALIMOHAIBHBIX YPABHEHUH.

ITokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PELICHUSI 1I0KA3aTEIbHbIX YPAaBHEHUM.

IIpeoOpa3oBanue BbIpaXEHUH, COAECPIKAIIUX JIOTApU(MBI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEeILICHHs JOrapu(PMUUECKUX YPAaBHEHUH.

OcHoBHBIE  TpuroHomerpuueckue  ¢opmyisl. [IpeoOpazoBaHue  TPUTOHOMETPUUECKHUX
BBIpa)KECHM. Pelienre TpuroHoMeTpuYeCKUX ypaBHEHU M.

Pemenune cucrem JIMHEHHBIX YypaBHEHW. MaTpuua CUCTEMBl JIMHEHWHBIX YpaBHEHUM.
Omnpenenurens MaTpuLbl 2X2, €ro reOMETPUYECKUM CMBICT U CBOMICTBA, BBIYMCIICHUE €r0 3HAYCHUS,
IIPUMEHEHUE ONPEIEIUTENS JJIsl PEIIEHUsI CUCTEMbl JMHEHHBIX ypaBHEHUU. PelieHue mpukiaIHbIX
3a7a4 C TOMOUIBIO CUCTEMBI JINHENHBIX YpaBHEHHUI. VccaenqoBanne NOCTpPOCHHON MOJENH € MMOMOIIBIO
MAaTpHIL U ONPEACIUTENCH.

IloctpoeHne MareMaTHYECKMX MOJEIEN pealbHOW CHUTyallud C IIOMOLIbI0 YpaBHEHHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTeMaTUYeCKUX 3a/ad U 3a]ad U3
pa3IMyYHbIX 00JacTel HayKU U peasIbHOM JKU3HH.

OYHKIUU U TPAOUKHU

@OyHK1us, crnocoObl 3aganus GyHKIMU. B3aumHo obpaTtHble GyHkuuu. Kommnosunus QyHKuii.
I'paduk pyHkumu. dnemeHTapHble IpeodpazoBaHus rpauKkoB QyHKIUHI.

ObnacTh ompezneneHuss U MHOXKecTBO 3HaueHuUd ¢(ynkuumu. Hymu ¢ynkuuu. IlpomexyTtku
3HaKoNoCTOsAHCTBA. Y&THble M Heu€THble ¢yHkuMU. Ilepmommueckue @ynkuuu. I[IpomexyTku
MOHOTOHHOCTH (YHKIIMU. MakCcUMyMbl U MUHUMYMBI QyHKIMH. Haubosnblee 1 HauMeHblee 3HaueHus
(GYHKIIUM Ha TPOMEXKYTKE.

JluneiiHas, kBaapaTHuHas U ApPOOHO-TMHEHHAs (QYHKIMH. DJIEeMEHTapHOE HCCIEeIOBaHUE U
MOCTPOEHHE UX IPapUKOB.

CrenenHas (GyHKIMSI C HaTypaJlbHBIM U LENbIM NoKa3atesneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
1 rpaduK KOpHS N-0if cTeneHH Kak (yHKIIUU 0OpaTHOM CTENEeHH C HaTypajJbHbIM MTOKA3aTEeIeM.

[TokazarenpHast u Jorapudmuueckas (yHKIHMH, UX cBoiicTBa M rpaduxu. Mcmnonb3oBaHue
rpaduKoB (PYHKIUI U1 peleHns ypaBHEHUH.

Tpuronomerpuueckass OKpy>KHOCTb, ONpe/eNIeHHe TPUTOHOMETPUYECKHX (YHKLIMH YHCIOBOTO
apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pPEANbHBIX Mpolieccax U sBiIeHUAX. ['paduku peanbHbIX
3aBUCUMOCTEN.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHMSA IIOCIIENOBaTeNbHOCTEH. MeTon MaTreMaTHYECKOMH
UHIYKIMH. MOHOTOHHBIE M OTPaHUYEHHBIC IIOCIENOBATEIBHOCTH. VCTOpUS BO3HUKHOBEHUS
MaTEeMaTHYECKOr0 aHAIN3a KaK aHaJIn3a OECKOHEUYHO MaJIbIX.

Apudmernueckas U reoMeTpudeckas mporpeccuu. beckoHeuHo yObIBaromias reoMerpuyecKast
nporpeccusi. Cymma O€CKOHEUYHO YOBIBAIOIIEH TEOMETPHUYECKOM mporpeccuu. JIMHEWHBIA U
AKCHOHEHIHAIBHBIN pocT. Yucio e. DopMyia CIOKHBIX MPOIEHTOB. Vcronp30BaHue TPOrpeccun AJist
PEILIEHNs PEANBHBIX 3aJa4 IIPUKIIAIHOTO XapaKTepa.



HemnpepriBHble QyHKIIMM U MX CBOWCTBA. TOYKH paspbiBa. ACHMITOTHI TpaduKOB (PYHKITUH.
CpoiicTBa (yHKIMI HENPEPHIBHBIX Ha OTpe3ke. MeTox WHTEPBAIOB JJIsl PEIICHUS HEPABEHCTB.
[TpumMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKUIUHN TSl peIICHHs 3a/1a4.

[lepBas u Bropas npousBoanbie pynkuuu. OnpeneneHue, reOMeTPUIECKUN 1 (GU3HUUECKUNA CMBICIT
MPOM3BOTHON. Y paBHEHHE KacaTeIbHOU K TpaduKy QPyHKITUH.

[TpousBonnbie 3meMeHTapHBIX (GyHKIMA. [Iponm3BomHAs CyMMBI, IPOHM3BEACHUS, YACTHOTO H
KOMITO3UIIUH (DYHKITHIA.

MHOXECTBA U JIOTUKA

MHOX€eCTBO, OIepaly HajJ MHOXECTBaMHM W HUX cBoWcTBa. Jluarpammel Oinepa—BenHa.
[IpumeHeHrne TEOPETUKO-MHOKECTBEHHOTO almapara JUuisl OIMCaHUs pealbHbIX IPOLECCOB U SBJICHUM,
[IPU PEUICHUH 33/1a4 U3 JPYTUX YUYeOHBIX IPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE, J10Ka3aTeIbCTBO,
PaBHOCUJIbHBIE YPAaBHEHHUS.

11 KJIACC

YUCJIA 1 BBIYUCJIIEHUA

Hatypanbuble u nienple yncina. [I[pumeHeHre Npru3HaKkoB IEIMMOCTH LEJIbIX YUCEIl, HauOOIbIINT
obmwmit nemurens (nanee — HOJl) u Haumenbimee ooiee kpatHoe (nanee — HOK), octatkoB 1o Moty Iito,
anroputMa EBknnza aiis pemenus 3a7ad B LEJbIX YMCIIax.

KommnekcHble uncna. Anredpandeckasi 1 TpUrOHOMeTpHUUecKast (POpMbI 3aMUCH KOMIUIEKCHOTO
yucia. ApudmMerndyeckue onepanuu ¢ KOMIUIEKCHBIMU uynciaamMu. M300pakeHne KOMIUIEKCHBIX YUCeN
Ha KOOpAuHATHOM miuockocth. @opmyna Myaspa. KopHu N-0i CTENEHM U3 KOMILIEKCHOIO YHCIIA.
[TpuMeHeHne KOMIUIEKCHBIX YMCeN Ul pelieHns GU3NIECKUX U TeOMETPHUECKUX 3ajiau.

YPABHEHUA U HEPABEHCTBA

Cucrema M COBOKYNHOCTh YpaBHEHUH M HepaBeHCTB. PaBHOCHIIbHBIE CHCTEMbBI U CHUCTEMBbI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT10op KOpHEW TPUTOHOMETPUYECKUX YPAaBHEHHH C TIOMOIIBIO TPUTOHOMETPHUYECKOM
OKpYHOCTH. PellieHne TpuroHoMeTpu4ecKnX HEPABEHCTB.

OCHOBHBIE METOBI PELIEHUS TOKA3aTENIbHBIX U JIOTApU(PMUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPAIIOHATbHBIX HEPABEHCTB.

OCHOBHBIE METOJIBl PELIEHUS CHUCTEM U COBOKYIHOCTEN pallMOHAIBHBIX, HPpalMOHAJIbHBIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX YPAaBHEHUII.

VYpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

[IpumeneHue ypaBHEHHI, CHCTEM U HEPABEHCTB K PEIICHHIO MaTeMaTUYeCKUX 3a7ad U 3a/1a4 U3
pa3nuYHbIX 001acTe HAYKH U PealbHOM KU3HHU, HHTEPIpETalrs MOTYYSHHbIX Pe3yJIbTaTOB.

OYHKIIUU U TPAOUKHU

I'paduk xommosunuu ¢yskuuid. ['eomeTpuyeckue oOpa3bl ypaBHEHMH U HEPaBEHCTB Ha
KOOPJAWHATHOM INIOCKOCTH.

Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpaUKH.

I'paduueckue MeTOABI pelICHHs YPaBHEHUH W HEpaBEHCTB. I 'paduueckue METOAbl pelIeHHS
3aJ1a4 ¢ mapaMeTpaMH.

Hcnons3zoBanne rpadukoB GYyHKIUN IS UCCIIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOPBIC
BO3HUKAIOT IPH PEIICHUM 33]1a4 U3 APYTHX YUEOHBIX MIPEIMETOB U peaibHON KU3HU.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

[IpuMeHeHHe NPOU3BOAHON K MCCIEIOBAHMIO (YHKUMH Ha MOHOTOHHOCTb M IKCTPEMYMBI.
HaxoxneHne HanOoJIbIIero 1 HAMMEHbBIIET0 3HAYEHUI HENTPEPBIBHOM (DyHKIIMH Ha OTpE3Ke.



[IpuMeHeHMe NPONU3BOAHOM AJI HAX0XKICHHSI HAWTYYILIEero peleHns B IPUKIIAJIHbIX 3a/1a4ax, 7
OIIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUS MpolLiecca, 3aJaHHOr0 (GopMyIIoil niim rpaduKoM.

[lepBooOpasHasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpazHble 3IEMEHTAPHBIX
¢byukuuit. [IpaBuia HaxoX1€HUS IEPBOOOPA3HBIX.

Wuterpan. I'eoMerprudeckuil cMbIC MHTerpaja. BeluucieHue onpenenéHHOro MHTerpajia Io
dbopmyiie HetotoHa-Jleiibaua.

[Ipumenenne WHTErpana [UIsi HAXOXKACHUSA IUIOMAAeH TUiockux ¢uryp u  00BEMOB
reOMETPUUECKUX Tell.

[Ipumepsr pemeHuil auddepeHIUaIbHbBIX YpaBHEHUI. Maremarndeckoe MOJCINpPOBaHHE
peanbHBIX MPOIECCOB C MOMOIIBIO AU (PepeHIINATbHBIX YPaBHEHUH.

IINTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHCcKOro BOCIUTAHUSA:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMU O0YUAIOIIErocss Kak aKTUBHOTO U OTBETCTBEHHOI'O
YJieHa POCCHUHCKOrO OOIIeCTBa, MPEACTABIECHHUE O MaTEMaTHYEeCKMX OCHOBaX (YHKIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHH, MPOLEIYp TPaKAAHCKOTO 00ImecTBa (BBIOOPHI, OMPOCHl U JIPYTOE),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMA WHCTUTYTaMH B COOTBETCTBHHM C UX (YHKIHSIMH U
Ha3HAYCHHEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh POCCUICKON TIpa)JTaHCKOM HIEHTHUYHOCTH, YBAaXEHHS K MPOIJIOMY U
HACTOSIIEMY POCCUHWCKON MaTE€MAaTHUKH, LEHHOCTHOE OTHOIIEHHE K JIOCTHKEHHUSIM POCCUHUCKUX
MaTEMaTUKOB U POCCUHCKON MAaTEMaTU4ECKOW IIKOJbI, UCIOJB30BAHNE dTUX AOCTHKEHHH B JPYIHX
HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEH pPOCCHICKOro Hapoja, c(popMHpPOBAaHHOCTH HPABCTBEHHOI'O
CO3HaHMsI, ’TUYECKOTO MOBEACHUS, CBS3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUM HAYKU U
JeSTeIbHOCTBIO YUEHOTO, OCO3HAHKE JINYHOTO BKJIaJa B TOCTPOEHHE YCTOMUUBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYeCKHX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3aJa4, pEUIeHHH, paccyKIeHUI, BOCIPUUMYHBOCTh K MAaTeMaTHYECKHMM acHeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3uyeckoro BoCiuTaHMA:

c(OpPMUPOBAHHOCTh YMEHHMSI MPUMEHSATh MaTeMaTHYeCKHE 3HAHUS B MHTEpecax 3J0pOBOTO U
Oe3omacHoro o0Opa3a *KH3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 370POBBIO (3I0pOBOE MHTAHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA, peryyisipHas (u3ndeckas aKTUBHOCTB), (PU3NYECKOe
COBEPIICHCTBOBAHNUE IIPU 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON JAEATENBHOCTHIO;

6) TPyA0BOr0 BOCIMTAHMSA:

TOTOBHOCTh K TPYJy, OCO3HAHME LEHHOCTU TPYAOIIOOMS, WHTEpPEC K pa3IU4HbIM cdepam
npoeCCUOHATBHON NIEeATENFHOCTH, CBA3aHHBIM C MaTEeMaTUKOM W e€ MPHIOKCHHUSIMHU, YMEHHE
COBEpILIaTh OCO3HAHHBIA BHIOOp Oyaymied mpodeccuu M pealn30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
IJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHHMIO M CaMOOOpa3OBaHHMIO Ha
MPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHUIO B PEIICHUU MPAKTHUECKUX 3a]ad
MaTeMaTHUYECKON HalpaBIECHHOCTH;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

cOPMUPOBAHHOCTh ~ DKOJOTUYECKOW  KYJbTYpbl, NOHMMAaHHWE BIUSHUS  COLIMAJIBHO-
SKOHOMMYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOTHON U COLMAIBHOMN Cpellbl, OCO3HAHHUE TTI00aTbHOTr0



XapakTepa HKOJIOTUYECKUX MpoOJieM, OpHEHTalus Ha TNPUMEHEHHWE MaTeMaTHYeCKUX 3HaHWM s
penieHus 3a7a4 B 00J1aCTU OKPYXKaIoIIel Cpe/ibl, MIIAaHUPOBAHUE MOCTYIIKOB M OIIEHKU UX BO3MOMKHBIX
MIOCJIEACTBUM JUUIs1 OKPY>KaIOLEH Cpebl;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:
c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

HAyKH U OOIIECTBEHHOH MPaKTHKH, MOHMMaHHE MaTeMaTHYECKOM HAayKH Kak cepbl 4eroBed4ecKOi
NEeATEIbHOCTH, ITAlOB €€ Pa3BUTUSA U 3HAYMMOCTH JUIA Pa3BUTHUS LIMBUWIM3ALMUHU, OBIAICHUE SA3BIKOM
MaTEMaTHKU U MaTEMaTH4ECKON KyJIbTYpPOU KaK CPEACTBOM II03HAHUS MUPA, TOTOBHOCTbh OCYLIECTBIIATh
IIPOEKTHYIO U MCCIIEN0BATENbCKYIO0 NE€ATEIbHOCTD MHANBUIYAIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIe yHHBepCcAJIbHbIe Y4eOHbIe AelicTBHSA

Ba3oBble Jlornuyeckue aeiicTBUA:

BBISBJISITH M XapaKT€PU30BaTh CYLLIECTBEHHbIE IPU3HAKN MAaTEMaTUYECKUX O0BEKTOB, IOHSITUH,
OTHOIICHUA MEXIy HOHATHAMH, (OpPMYyIHMpOBaTH OIpPENCIICHUS] TOHSATHH, YCTaHABIMBAThH
CYLIECTBEHHBIN MPU3HAK KJIACCHU(PHUKAINH, OCHOBAHHS JUIsI 000OILIEHHSI 1 CPABHEHUS, KPUTEPHU
IIPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (OPMYJIMpPOBaTh M MpPeoOpa3oBbIBATh CYXKACHUSA: YTBEpIAUTEIbHBIC U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISBJIAITh MAaTE€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTUBOpeuYUs: B (QakTax,
JAHHBIX, HaOJIOJEHUSAX W YTBEPXKICHHSX, NpeajaraTb KpPUTEPUM JUIS  BBIBICHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;

JienaTh BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOYEHHU M, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IPOBOAMUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIECHUN (IpsIMbIE U OT
IPOTUBHOI0), BBICTpauMBaTh ApPryMEHTAIMI0, IPUBOJUTH TNPUMEPHl M KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKIEHHSI U BHIBOJIBI;

BBIOMpATh croco0 pemieHus yuyeOHOW 3a/aun (CpaBHUBATh HECKOJbKO BAapUAHTOB pEILIEHMUS,
BbIOMpaTh HanboJIee MOAXOASIMINN C YYETOM CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBbIe ncciregoBaTeLCKHeE JeCTBUS:

UCIIOJIB30BaTh BOIPOCHI KaK HMCCICIOBATEIbCKHI WHCTPYMEHT IMO3HAHHS, (OPMYITHPOBATH
BOTPOCHI, (DUKCHUPYIOILIHE MPOTHBOPEUUE, MPOOJIEMy, yCTaHABJIMBAaTh MCKOMOE W JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHCHHE;

HpOBO}II/ITB CaMOCTOATCIBHO CHHaHHpOBaHHBIﬁ 3KCHepI/IMeHT, HNCCICOJOBAHUC 110
YCTaHOBIICHHIO OCOOEHHOCTEH MaTeMaTHYECKOro O00BEKTa, SIBICHHMS, MPOIECCa, BBIABICHUIO
3aBUCUMOCTEHN MEX Iy 00bEeKTaMu, SIBJICHUSIMHU, TTPOLIECCAMH,

CaMOCTOATENILHO (HOPMYJIUPOBaTh OOOOIICHHUS W BBIBOJBI IO pe3yJbTaTaM MPOBEIEHHOTO
HaOJTFOICHNUs, HCCIIEIOBAHNUS, OICHUBAThH JOCTOBEPHOCTD MOJYUYEHHBIX PE3YJIHTATOB, BHIBOJIOB
1 0000IIEeHHI;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, @ TAK)KE BBIJBUTATh MPEANOJIOKEHHUS O €ro
pa3BI/ITI/II/I B HOBBIX YCJIOBI/ISIX.

Padora ¢ undopmanueii:

BBISBJIATH AeUUNUTHI MHPOpPMAIINK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha BOMPOC M JJIS
pELIeHUs 3aa4H;
BbIOMpaTh ~ MHQOpPMAIMIO M3  MCTOYHMKOB  PA3IMYHBIX  THUIOB, aHAIM3UPOBATh,
CUCTEeMAaTU3UpPOBaTh U HMHTEPIPETUPOBATh HWHGOPMAIUIO PA3IUYHBIX BUIOB U  (QOpM
MpeJICTaBICHHUS,



CTPYKTYPHPOBATh WH(GOPMAIIHIO, TPEICTABIATE €€ B Pa3IMYHBIX (OpPMax, WILTFOCTPHPOBATH
rpaduyecKu;
OIICHUBATh HAJEKHOCTh HH(POPMAIINH 110 CAMOCTOATEIHHO C(HOPMYITHPOBAHHBIM KPUTECPHUSIM.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JeCcTBUA

Oo01menmne:

BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXACHHUS B COOTBETCTBUM C YCJIOBUAMU U LEIIMHU
0OLIeHMs], SICHO, TOYHO, TPaMOTHO BbIpa)kaTb CBOIO TOYKY 3PEHHS B YCTHBIX U IHUCbMEHHBIX
TEKCTax, JlaBaTh MOSICHEHHsI MO XOJy peIICHUs 3a/ayd, KOMMEHTHPOBATh MOJYYCHHBIN
pe3yJbTarT;

B XozA€ OOCYXJIEHHUS 3a/aBaTh BOIPOCHl MO CYLIECTBY OOCYKIaeMOWH TEeMbl, MPOOJIEMBI,
peraeMoil 3a1aun, BbICKa3blBaTh UIEH, HALIEJICHHbBIE HA ITOMCK PEIICHUs, COIIOCTABISATh CBOU
CYKJEHUS C CYKJICHUSIMU JPYTUX YYACTHUKOB JIMaora, 0OHapy>KMBaTh pa3ilyune U CXO/ICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyIHPOBATH Pa3HOTIACHS, CBOM BO3PAKECHUS;
NPEJCTaBISITh PE3yibTaThl PEHICHHs 3aJa4yd, OSKCIEPUMEHTa, HCCIEeNIOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMarT BBICTYIUIEHUS C Y4YETOM 3aJady Mpe3eHTAluu |
0COOCHHOCTEH ayJUTOPHH.

PeI‘y.]IﬂTI/IBHbIe YHuBEpCaJdbHbIC y‘-leﬁl—[l)le JeHCTBUSA

Camoopranmszaums:

COCTaBJIATh IUJIaH, aJTOPUTM peLIeHHs 3a7ayd, BBIOMpPATh CHOCOO pemeHus ¢ y4EToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM nHpopManuu.

CﬂMOKOHTpOJ’[b, IMOLMOHAJIbHBIA HHTEJLJIEKT:

BJIa/IETh HABBIKAMHU MO3HABATEIbHON pe(IeKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBUI U
MBICITUTENIBHBIX  IPOLIECCOB, HX pe3yJibTaToOB, BJaJeTh CHOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PELICHHUs MaTEMaTHUECKOM 3a1auu;

NPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTHh IIpH PEUICHWM 3aladd, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, TAaHHBIX, HAWEHHBIX OMINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHUBAaTh COOTBETCTBHE pE3yJibTaTa LIETU U YCIOBHSIM, OOBSCHATH NMPUUYUHBI TOCTHXKEHUS
WIA HEJOCTIKEHHs] pe3yJIbTaTOB JEsTEeIbHOCTH, HAXOAWTh OIIMOKY, JaBaTh OICHKY
PUOOPETEHHOMY OIIBITY.

CoBMecTHA 1eATEJIbHOCTD:

MOHUMATh U HCIOJNB30BATh MPEUMYIIECTBA KOMAaHAHOW W WHIUBUAYaIbHOW pabOThI MpH
pemieHur y4eOHBIX 3ajad, MPUHUMATh I COBMECTHON JESATEIHHOCTH, IUIAHUPOBATh
OpTaHMU3AIMI0 COBMECTHOU pabOThI, paclpeeisTh BUIbI padoT, TOTOBAPUBATHCS, OOCYKIAThH
MPOLIECC B PE3YNbTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMNOBBIX (Gopmax padoThl (oOCyxkaeHHs, OOMEH MHEHUMH, «MO3TOBBIC
HITYPMbD» U WHBIE), BBINOJHATH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOM JIEHCTBUS C
JpYTMMH YJIEHaMU KOMAaH[Ibl, OLIEHWBAaTh KayecTBO CBOETO BKJIaJa B OOLIUI MPOIYKT IO
KpUTEpUIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC



K xonmy o0yuenus B 10 kj1acce oOyJaronIMiics MOTYYUT CIASAYIONINE TPEIMETHBIC PE3YIbTaThI

10 OT/EIBHBIM TeMaM paboyeil mporpaMmbl y4eOHOTro Kypca «Anredpa W Hadajsa MaTeMaTHYeCKOro
aHAIN3a»:

Yuciia 1 BBIYUCICHHSA:

CBOOOJHO OMEpPUPOBATH MOHATUSAMH: PAMOHAIBHOE YHCIO, OSCKOHEYHAs MEepUOIUYecKast
IpoOb, MPOLEHTHI, UPPALMOHATBHOE YUCIIO, MHOKECTBA PALIMOHATIBHBIX M JICHCTBUTEIBHBIX
quCell, MOAYJIb JEMCTBUTEIBLHOTO YHUCIIA;

OPUMEHSTHh APOOU M MPOLEHTHI AJIsl PelIeHUs] MPUKIATHBIX 33/1a4 U3 Pa3IMuHbIX OTpacieit
3HAHUU U PEAIbHOM KU3HU;

OPUMEHSTh NPUOMIDKEHHBIC BBIYUCICHUS, TpaBUIa OKPYIJICHUS, MPUKUIAKY U OLEHKY
pe3yJibTaTa BIYMCICHHUI;

CBOOOJAHO OMEpUPOBATh TOHATHEM: CTENEHb C LeNbIM I[IOKa3aTeJeM, HCIOIb30BaTh
NOAXOAIIYI0 (OpMy 3alUCU JEHCTBUTENBHBIX YHCEN ISl PeLICHHUS MPAKTHUYECKUX 3a/1ad U
MIPEACTABICHUS JAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()METHUECKUI KOPEHb HATYPaJIbHOI CTEIICHH;
CBOOOJHO OTEPUPOBATH MOHATHUEM: CTETIEHb C PAIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOJHO OMNEpUPOBATH MOHATUSAMHU: Jorapudm uucCHa, JECATUYHBIE U HATypalbHbIE
JorapudMmBl;

CBOOOZHO OMNEpUPOBATH MOHATUSIMU: CHUHYC, KOCHHYC, TaHT€HC, KOTaHT'€HC YHCIIOBOTO
apryMeHTa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, aPKKOCUHYC U aPKTAaHI'€HC YHUCIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJTHO OMEpUpPOBaTh MOHATUSAMH: TOXJIECTBO, YPaBHEHUE, HEPABEHCTBO, PAaBHOCHJIbHBIC
YPaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh pAa3JIMYHbIE METOJAbl PEIICHUS PalUOHAIBHBIX M JAPOOHO-pallMOHATBHBIX
YPaBHEHUH, IPUMEHATh METOJ UHTEPBAJIOB [UIsl PEILICHUS] HEPABEHCTB;

CBOOOJHO ONIEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJIHOM EPEMEHHOM, MHOTOUJIEH C LEJIBIMU
K03 pULIMEeHTaMH, KOPHU MHOTOWIEHa, IPUMEHATH JeJIeHHe MHOTOWIeHa Ha MHOTOYJIEH C
ocTaTkoMm, Teopemy besy u reopemy Buera myis pemenus 3anay;

CBOOOHO ONEPUPOBATH MOHATUSAMU: CHCTEMA JINHEHHBIX YpaBHEHHM, MaTpULIa, ONIPEIeIUTETh
MAaTpHIlbl 2 X 2 ¥ €ro reOMETPUYECKUIM CMBICI, UCIIOJI30BaTh CBOMCTBA ONpEAETUTEN 2 X 2
JUISl BBIYMCIIEHUS €T0 3HAYEHUs, IPUMEHSATh ONPENETUTENM I PELIEHUSI CUCTEMBI JINHEUHBIX
YPaBHEHUH, MOJEIUPOBATh PEATIBLHBIE CUTYAlUH C IOMOIIBIO CUCTEMBI JIMHEHHBIX YPaBHEHUH,
UCCIIENOBATh  IIOCTPOCHHBIE  MOJEIM C  IOMOINBKO  MAaTpUl] M  ONpPEAEIIUTENEH,
WHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAXKEHU;

BBINOJIHATH MpeoOpa3oBaHMs YUCIOBBIX BHIPAKEHUH, COJEPKAIINUX CTETIEHU C PallMOHAIbHBIM
MTOKa3aTelleM;

HCIIOJIb30BaTh CBOMCTBA Jorapu(moB /i peoOpa3oBaHusl JOrapuPpMUUECKUX BbIPAKESHMUIA;
CBOOOJHO ONEPUPOBATh MOHITUSAMU: UPpALOHATbHBIC, TOKA3aTEIbHbIE U JIOTapU(PMUIECKIE
YPaBHEHUsI, HAXOUTh UX PEIICHUS C TOMOIIBIO PABHOCHIBHBIX NIEPEXOA0B WIIH OCYIECTBIISS
MIPOBEPKY KOPHEH;

OPUMEHSATh ~ OCHOBHBIE  TPUTOHOMETpHUYecKHe  (GOopMynbl Ul  [peoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOJHO  ONEPUPOBaTH IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, IPUMEHSIThH
Heo0XxouMble (POPMYJIIBI IJIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUN;



® MOJEJIMPOBATh PEAJbHBIC CUTYyAllMH HA SI3bIKE aJreOpbl, COCTABIATH BBIPAXKECHUS, YPABHEHMUS,
HEpaBEHCTBA [0 YCIIOBHMIO 3a/1a4yM, UCCIIEA0BaTh IOCTPOECHHBIE MOJEIU C HCIOJIb30BaHUEM
anmnapara ajreOpsl.

DyHKIUH U TPaQUKH:

e CcBOOOJHO oOmNepupoBaTh MOHATUAMU: (YHKIMS, CHOCOOBI 3anaHus (QYHKLUMH, B3aUMHO
oOpaTHble (YHKLIWH, KOMIO3ULUSA (YHKUUH, rpaduK (YHKLINHU, BHIIOIHATH 3JE€MEHTapHBIC
npeoOpa3oBanusl rpaduKoB PYHKIIUMN;

e cBOOOJIHO OIIEPUPOBATH MOHATUAMU: 00JIACTh ONPEAEICHUS U MHOXKECTBO 3HAUEHUH (PyHKINH,
HYJHM (PyHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

e cBOOOJIHO OIIEpUPOBATh MOHATHIMMU: YETHBIE U HEUETHBIE (DYHKIMH, IEPUOANYECKHUE (DYHKIIH,
IPOMEKYTKM MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYMbl 1 MUHUMYMbI (DYHKIIUH, HAauOOJIbILIEE U
HaMMEHbIIIee 3HaUeHUE (PYHKIIUN HA TIPOMEKYTKE;

e CcBOOOIHO OIEPUPOBATH MOHITHUAMHU: CTEHEHHAs (YHKIUS C HaTypaJbHBIM H IIEIBIM
nokasareseM, TpaQuK CTENeHHON (PYHKIUHM ¢ HAaTypaJbHBIM M IENBIM MOKa3aTeaeM, Tpaux
KOpHsI N-0ii CTETIeH! KaK ()YHKIUU OOpAaTHOM CTENICHH C HaTypaIbHBIM MTOKA3aTeIeM;

e OIepUpoBaTh MOHATUAMU: JIMHEHHas, KBajJpaTW4yHas M JApPOOHO-IMHEHHas (QyHKUUH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEIOBAHHE U TIOCTPOCHUE UX IPa(PUKOB;

e CcBOOOJHO ONEpUpPOBaTh IMOHATHUSAMH: IOKa3aTelbHas M Jorapupmuyeckas (yHKIHH, UX
CBOMCTBA U IrpadMKu, UCIIOJIb30BaTh UX I'padUKy JUIsl peLICHHs] ypaBHEHMUIA;

e CcBOOOJHO oONEpUPOBaTh MOHATUAMU: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OIpeAeIeHHE
TPUTOHOMETPUUYECKUX (DYHKIMN YUCIOBOTO apryMEHTa;

® UCHOJb30BaTh Tpaduku (GYHKIMHA JUIS HCCIEAOBAaHUS NPOLIECCOB M 3aBHUCHUMOCTEH NpHU
peLIeHNH 3ajiay U3 JPYTUX y4yeOHBIX NMPEAMETOB U pealbHOW ’KHU3HHU, BBIpaXaTb (hopMyIaMu
3aBHCHUMOCTH MEX/y BeJTUUYNHAMM;

Hayana MmaTeMaTH4eCKOro aHAJIN3Aa:

e CcBOOOIHO ONEPUPOBATHh MOHATHAMHU: apuMETHUECKass M TeOMETpUYecKas IPOTPECcCHs,
OeckOHEeYHO yOBbIBaIOIlas Ie€OMETpUUYEcKas IMpOrpeccus, JUHEHHBIH M SKCIOHEHIUAIbHbIN
pocT, popmMyIia CIOKHBIX MPOLEHTOB, HMETh MPEICTABICHNE O KOHCTAHTE;

® UCMOJb30BATH MPOTPECCUH [T PELLICHUS peabHbIX 337a4 MPUKIATHOIO XapaKTepa;

e CcBOOOIHO  ONepupoBaTh  MOHATHSAMM:  IIOCIEIOBATEIbHOCTb,  CIIOCOOBI  3aJaHus
MIOCJIEIOBATEIFHOCTEH, MOHOTOHHBIE W OTPaHWYEHHBIE TIOCIIEOBATEIBHOCTH, TOHUMAThH
OCHOBBI 3apOXKJICHHUSI MATEMAaTHUYECKOT0 aHAIM3a KaK aHAJIN3a OECKOHEUHO MaJlbIX;

e CcBOOOJHO ONEpUpPOBaATh IMOHATHUAMHU: HENpEpbIBHbIE (DPYHKIUH, TOUKHU pa3pbiBa rpaduka
(byHKIMHU, aCUMOTOTHI Tpaduka GyHKINH;

e cBOOOJIHO ONEPHPOBATH MOHATHEM: (DYHKIIMA, HEIIPEPBHIBHAS HA OTPE3Ke, IPUMEHSITh CBOICTBA
HENpepbIBHBIX (YHKIMHA JJIs pelIeHus 3a/1a4;

e cBOOOJIHO OTIEPHPOBATH OHSATHSIMH: TIEPBasi M BTOpasi MPOU3BOIHBIE (PYHKITNH, KacaTeabHas K
rpaduxy GyHKINHT;

® BBEIUUCIISATH MPOU3BOJHBIE CYMMBI, TPOU3BEACHNUS, YACTHOTO ¥ KOMITO3UIMH JIBYX (DYyHKIIHIA,
3HATh MPOU3BOHBIE SJIEMEHTAPHBIX (PYHKIIHII;

® UCIOJb30BATH T€OMETPUUECKHM U HU3NYECKUI CMBICI IPOU3BOIHON AJIS pellIeHus 3a/1a4.

MHo:xecTBa H JIOTHKA:

e cBOOOJHO ONEPHPOBATH NOHATUSAMH: MHOKECTBO, OIIEpallMM HaJl MHOXKECTBAMU;

® UCHOJb30BATh TEOPETHUKO-MHOXECTBEHHBIN anmapaT Ul ONUCAHUS PEAJIbHBIX MPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 33]a4 U3 APYTUX YUEOHBIX MPEIMETOB;

e cBOOOJHO ONEPUPOBAThH MOHATUSAMMU: ONPENIEIIEHUE, TEOPEMA, YPaBHEHHE-CIIEACTBUE, CBOWCTBO
MaTEeMaTHYeCKOro 00bEeKTa, J0Ka3aTelNbCTBO, PABHOCUIIbHBIC YPABHEHUS U HEPABEHCTBA.



11 KJIACC

K xoniy o0ydenus B 11 kiaacce o0ydaromuiicsi MOTYUYHUT CISIYIOIINE MTPEIMETHBIC Pe3yIbTaThI

[0 OTJENBbHBIM TeMaM paboueil MmporpaMMmbl yueOHOro Kypca «Ausredpa M Hayalla MaTeMaTH4eCKOIro
aHaJn3a»:

Yucaa ¥ BLIYUCJIEHUS

CBOOOJTHO ONEPUPOBATh MOHATUSMH: HATypaJbHOE U LIEJI0E YHCIO0, MHOXKECTBA HATYpPaIbHBIX
U LIEJIBIX YHCEIl, UCII0NIb30BaTh pU3HAKH AenuMocTy nenslx uncen, HOJl u HOK HatypanbHbIX
quCell JUIs peleHns 3a1a4, IPUMEHATh anroputM EBkinia;

CBOOOJIHO ONEpUPOBATh MOHATHEM OCTaTKa IO MOJYJIO, 3allUChIBATh HATypaJIbHbIE YKCIIa B
Pa3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHHS;

CBOOOJIHO ONEPUPOBATH MOHATHIMU: KOMIIEKCHOE YUCIIO U MHOXECTBO KOMIUIEKCHBIX YHCEl,
NpPEICTaBIATh KOMIUIEKCHBIE 4YHCIa B alreOpandeckod M TPUTOHOMETpUUECKOH (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300pakaTh HA KOOPJMHATHON IJIOCKOCTH.

YPaBHeHI/Iﬂ M HEpaBCHCTBA:

CBOOOJTHO ONEPUPOBATHh MOHATHAMHE: UPPAlMOHATBHBIE, IOKA3aTEIbHBIEC U JIoTapu(MUIECKHE
HEPaBEHCTBA, HAXONUTh UX PEIICHHUS C IIOMOIIbI0 PABHOCWIBHBIX IIEPEXOO0B;

OCYLIECTBIISATH OTOOp KOPHEW IIPU PEIIEHUN TPUTOHOMETPUYECKOTO YPABHEHHUS;

CBOOOJHO OIEpPUpPOBaTh IMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IMPUMEHSTh
HE0O0XouMBbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;
CBOOOJHO ONEpHUpOBaTh MOHATHUSMHU: CHCTEMa M COBOKYIMHOCTb YpPaBHEHHIl M HEPaBEHCTB,
PaBHOCHJIBHBIE CHUCTEMBI M  CHUCTEMBI-CIEICTBHS, HAXOAWTb PEIICHUS CHCTEMBI H
COBOKYITHOCTEH pallMOHAJIbHBIX, UPPALMOHAIBHBIX, MOKA3aTENbHBIX M JOrapu(pMHUUECKUX
YPaBHEHUH U HEPABEHCTB;

pewmiaTb ~ palMOHallbHbIE, HpPpAlMOHANbHbBIE, IIOKa3aTelbHble, JOrapupMUuecKkue Hu
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJEPKALLKAE MOAYJIU U ITapaMETPBhI;
OPUMEHSATH Irpauyeckue METO/bl [l PelleHUs] YpaBHEHUH U HEPaBeHCTB, a TakXkKe 3a/ad ¢
napaMeTpamy;

MOJIEJIMPOBATh pealibHble CUTYallUU Ha SI3bIKE alreOpbl, COCTABIATH BBIPAXKEHUSI, ypaBHEHUS,
HEPaBEHCTBA U MX CHUCTEMBI II0 YCIIOBHUIO 3aJa4yH, MCCIIEOBaTb IIOCTPOCHHBIE MOJCIH C
MCIIOJIb30BAaHUEM arrnapaTa anreOpbl, HHTEpIPETUPOBATh MTOJYUEHHBII pe3ynbTar.

DyHKIUM U TPaQUKH:

CTpOUTH TpaUKH KOMIO3UIMHM (YHKIUNA C TOMOUIBIO 3JIEMEHTAPHOTO MCCIIENOBAHUS U
CBOMCTB KOMITO3ULIMU ABYX (YHKIIHIA;

CTPOUTH TeoMeTpHueckre 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPIAUHATHOM MJIOCKOCTH;
CBOOOJTHO ONEPHPOBATH MOHATHAMMU: T'paUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

MPUMEHSTh QYHKLINHU AJI1 MOJIETMPOBAHUS U UCCIIEIOBAaHUS pealbHBIX MPOILIECCOB.

Hauana MmaTeMaTH4eCKOro aHaJIM3a:

HCII0JIB30BAaTh MPOU3BOJHYIO IJIA UCCIICAOBAHUA (1)YHKI_[I/II/I Ha MOHOTOHHOCTE U OKCTPEMYMBI;
HAXOJIUTh HaNOOJIbIIICe U HAMMEHbBIIIee 3HAUCHUS (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;
UCTIOJIF30BaTh MPOU3BOAHYIO ISl HAXOXKICHHUS HAMIIYUIIIEro PEIICHUs B MPUKIAIHBIX, B TOM
YHClie COIMAIbHO-DKOHOMHYECKHX, 3a/ladax, JUisi OMpEeAeNICHUsST CKOPOCTH H YCKOPEHUS
mporiecca, 3a1aHHOT0 (PopMyIION UiTu TpaduKoMm;

CBOOOJTHO OIEPUPOBATH MOHATHUSAMH: MEPBOOOpa3Has, OMpPEACIEHHBI WHTErpall, HaXOIHUTh
NepBOOOPA3HbIC JJIEMEHTAPHBIX (YHKIWH W BBIYUCIATH MHTErpai mo ¢opmyne Herorona-
JlelibOnuna;

HAXOAWTh IJIOMAJH MIIOCKUX (PUTYP U 0OBEMBI TEJ C MIOMOIIBI0 HHTETPAIIA;



UMETh TMPEICTAaBICHHE O MaTeMaTHYeCKOM MOJICIMPOBAHUN Ha MPHMEPE COCTaBJICHUS
nuddepeHIaIbHBIX YPAaBHCHHH,

pemiaTh MPUKJIAJHbIE 337add, B TOM YHCJIE COLMATHbHO-YKOHOMHYECKOTO U (hHU3HUECKOTO
XapakTepa, CPeICTBAMHI MAaTEeMaTHIECKOTO aHAIH3A.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ko €CTBO 4aco
Ne HaumeHoBaHue pa3iesioB U TeM JHHECTBO A K(l: po o duekTpoHHbIE (LM (pPOBbLIE)
/ HTPOJIbHBI 6
n/n NMpOrpamMmbl Bcero paGoThi o0pa3oBaTejibHbIE PeCypPChI
MHOX€ECTBO IEHCTBATEIBHBIX YHUCEIL. http://school-collection.edu.ru
1 Muorousnensl. PanmonanbHble ypaBHEHUS U 29 5
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
9 Oyukiun u rpapuku. CreneHHas QyHKIHS C 11 1 http://www.alleng.ru/edu/mathl.htm
I[EJTBIM TIOKa3aTelIeM
https://fipi.ru
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 14 1
WpparnmonanbHbIe YpaBHCHUS
Poccuiickas JIeKTpOHHA KOJa
[TokazarenspHas Qynkuus. [lokazarenpHbie
4 ypaBHeHus 10 1 (resh.edu.ru)
5 Jlorapudgmmueckast pyHKIUS. 16 5 http//www.exponenta.ru
Jlorapudmudeckue ypaBHEHUS
5 TpuroHoMeTprUECKHIE BBIPAKCHUS U 29 1 https:/fipi.ru
ypaBHEHUs
Pocculickas aneKTpoHHas MIKoaa
7 [TocnenoBaTenbHOCTH U MPOTPECCUN 10 1 (resh.edu.ru)
8 HenpepsiBable pynkuuu. [IponszBoanas 20 1 https:/ffipi.ru
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 1 http//www.exponenta.ru
3HAHUU
10 Peseps 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11



http://school-сollection.edu.ru/
https://fipi.ru/
https://resh.edu.ru/?ysclid=ln0a9oblak948708798
https://resh.edu.ru/?ysclid=ln0a9oblak948708798
https://fipi.ru/
https://resh.edu.ru/?ysclid=ln0a9oblak948708798
https://resh.edu.ru/?ysclid=ln0a9oblak948708798
https://fipi.ru/

11 KUIIACC

KoanuecTBo 4acoB

Ne HaumeHnoBaHue pa3/aesioB U TeM K DJIeKTpOHHbIE (HH(POBDHIE)
n/n NPOrpamMmbl Bcero OHTPOJLHBIE o0pa3oBaTe/bHbIE pecypchl
padoThbI
1 HccnenoBanue (GyHKIHIA C TTOMOIIBIO 99 1 https://fipi.ru
MPOU3BOIHOMN
Pocculickas 3JeKTpoHHas n1Koia
2 [TepBooOpasHas u uHTETpa 11 1 (resh.edu.ru)
3 I'paduku TPUrOHOMETPHUUESCKHUX (DYHKIIHIA. 12 1 https://fipi.ru
TpuroHomeTpruyecKue HEpaBEHCTBA
4 WppanmoHanbHbIe, TOKa3aTeIbHBIC U 29 1 https://fipi.ru
norapuMUUecKre HePaBeHCTBA
Pocculickas aneKTpoHHas MIKoaa
5 KommnekcHbie uncia 10 1 (resh.edu.ru)
Pocculickas aneKTpoHHas 1MIKoaa
6 HarypanbHblie u 1ienble ynucna 10 1 (resh.edu.ru)
Cucrembl pallMOHATBHBIX, UPPAMOHATIBHBIX https:/fipi.ru
7 MIOKAa3aTeIbHBIX U JOrapu(PpMUUECKUX 10 1
ypaBHEHUH
8 3azauyu ¢ napameTpamu 14 1 resh.edu.ru
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3AIUS 19 1 https://fipi.ru
3HAHUU
10 Peseps 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9

Ilpunoscenue Nel: kanenoapno-memamuueckoe naIAHUPOBAHUE HA MEKYWUIL YUeOHbLIL 200



https://fipi.ru/
https://resh.edu.ru/?ysclid=ln0a9oblak948708798
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https://fipi.ru/
https://resh.edu.ru/?ysclid=ln0a9oblak948708798
https://resh.edu.ru/?ysclid=ln0a9oblak948708798
https://resh.edu.ru/?ysclid=ln0a9oblak948708798
https://resh.edu.ru/?ysclid=ln0a9oblak948708798
https://fipi.ru/
https://fipi.ru/

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* Maremaruka. AnreOpa 1 Hayaja MaTeMaTHYecKoro ananusa, 10 kimace/ Mep3msak A.I'., HomupoBckuii
H.A., TlomsxkoB B.M.; mom penakuuerr Ilomonsckoro B.E., OO6mectBo ¢ orpanu4eHHON
oTrBeTcTBeHHOCThIO  W3martenbckuit  nentp «BEHTAHA-IT'PA®»; AxkumoHepHoe 0OOIIECTBO
«3narenncTBO «IIpocBerenuey

* Maremaruka. Anredpa u Hayajga MaTeMaTHYECKOro aHanmsa, 1 1kmacc/ Mepansak A.I'., HomupoBckwii
H.A., TlomsxkoB B.M.; mox pemakuuerr Ilomonsckoro B.E., OO6mectBo ¢ orpanu4yeHHON
oTrBeTcTBeHHOCThIO  W3martenbckuit  nentp «BEHTAHA-I'PA®»; AkumoHepHoe 0OIIECTBO
«3narenncTBO «IIpocBeienuey

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YYUTEJIA

* MaTtemaTtuka. AnreOpa v Hayajia MaTeMaThuieckoro ananusa, 10 kimacc/ Mepaisk A.I'., HomupoBckuit
H.A., TomsxkoB B.M.; mox pemakuuerr Ilomonsckoro B.E., OO6mectBo ¢ orpanndyeHHoOn
oTBeTCTBEHHOCThIO  M3marenvckuii  1entp «BEHTAHA-TPA®y»; AxknuonepHoe 00IIecTBO
«3narenscTBO «IIpocBenenune

» MaremaTtuka. AnreOpa 1 Hayajia MaTeMaTHYECKOTO aHann3a, 1 1kmace/ Mep3nsak A.I'., HomupoBckuit
H.A., TomsxkoB B.M.; mox penakuuerr Ilomonsckoro B.E., OO6mectBo ¢ orpanudyeHHon
oTBeTCTBeHHOCThIO  M3nmarensckuii  1entp «BEHTAHA-TPA®y»; AxuwoHnepHoe 0011ecTBO
«3narenscTBO «IIpocBemienue

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— resh.edu.ru Poccuiickas 3JeKTpOHHAs IIKOJIA

— http://fcior.edu.ru - ®enepanbHbliii eHTP HHPOPMALIMOHHBIX 00Pa30BaTEILHBIX PECYPCOB;
— https://fipi.ru — beaepaabHbIi HHCTUTYT MEIArOTHYSCKUX U3MEPEHHI

— www.alleng.ru/edu/mathl.htm - x ypoky MmaremaTuku

— comp-science.narod.ru/didakt.html - tugakTudeckue Marepuansr;

— InternetUrok.ru — Buneoypoxu.

I'PAHULBI IIPUMEHEHUS OINEHKH
Ouenka ycmuuplx omeemog yuaujuxcs
OTBeT OlLIeHNBAETCS OTMETKOM «5», €ClI YUEHUK:
* IIOJIHO pacKpblUl COAEp:KaHUE MaTepuasa B 00beMe, MPEeIyCMOTPEHHOM IIPOrpaMMOH U
y4eOHUKOM, M3JIO0XKWJI MaTepuail TIpaMOTHBIM SI3BIKOM B  ONpPENEICHHOM  JIOrMYecKOi
MIOCJIEZI0BATEIBHOCTH, TOYHO UCIOJb3YsI MATEMATUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY;
*  TPaBWJIBHO BBIMOJHWI PUCYHKH, YEPTEKH, IPa(QUKH, COMYTCTBYIOIINE OTBETY;
* IOKa3aJl YMEHHME WJUIFOCTPUPOBATH TEOPETUYECKHUE IIOJIOKCHHUS KOHKPETHBIMU IIPUMEPAMH,
IIPUMEHATH UX B HOBOM CUTYAalLlUH IIPU BBIIIOJIHEHUU IIPAKTUYECKOr0 3aJaHuUs;
* OTBEYAJl CaMOCTOSITENIbHO 0€3 HaBOAAIIMX BOIPOCOB YyuuTens. Bo3MmoxHBI OnHa - 1Be
HETOYHOCTH IPH OCBEIIEHUU BTOPOCTENIEHHBIX BOIPOCOB WJIN B BBIKJIA/IKaX, KOTOPBIE YYEHUK JIETKO
HCIIPABUJI IO 3aMEYaHUIO YUUTEIIA.
OTBeT OLIEHUBAETCSI OTMETKOM «4», €CIIM YUYEHUK YJIOBJIETBOPSIET B OCHOBHOM TpeOOBaHUSM  Ha
OLICHKY «5», HO IIPY 3TOM UMEET OJIUH U3 HEIOCTATKOB:
* B U3JIOKEHMH JIOMYIIEHbI HEOOJIbIINE TPOOEbl, HE NCKA3UBILINE MAaTEMATHYECKOE CO/Iep-KaHHUE
OTBETA;
* JIONYILIEHbl OJWH — JBa HENOYEeTa IPHU OCBELIEHHH OCHOBHOIO COJEpXKaHUSA OTBETa, MC-
IIPABJICHHBIE 110 3AMEYAHHUIO YUNUTEIS;
* JIONyIIEHBI OomKOKa Win 6osee ABYX HEIOYETOB MPHU OCBEUICHHH BTOPOCTEIIEHHBIX BOMPO-COB
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WJIM B BBIKJIQJKAX, JIETKO UCIPABIECHHbIE IO 3aMEUaHUIO YUUTEIS.

OtmeTKa «3» CTaBUTCS B CIEAYIOIINX CIy4asx:
* HEMOJHO WIM HEMOCJEI0BAaTEIbHO PACKPBITO COJEpKaHUE Marepuana, HO IMOKa3aHO o0Iiee
MMOHMMAaHKE BOMPOCA U MPOJEMOHCTPUPOBAHBI YMEHUS, IOCTATOUHBIE ISl JAIbHEHIIIETO YCBOCHUS
MIPOrpaMMHOT0 MaTepHaa;
*  HUMEJIMCh 3aTPyJHEHHs] WM JOMYIIEHbl OMIMOKU B ONpEACNICHUH IMOHSATHI, MCIOJIb30BaHUU
MaTEMaTHYeCKONH TEPMUHOJIOTUH, YEpPTEeKax, BBIKJIAJKAX, HCIPABICHHbIC IOCIE HECKOIbKUX
HABOJSIIUX BOIIPOCOB YUUTEIIS;
* YYCHUK HE CHpPaBUJICS C MPUMEHEHHUEM TEOPHUH B HOBOM CHUTyallMd MpU BBINOJIHEHUU
MPAKTUYECKOTO 3aJaHMsl, HO BBITIOJHWI 3aJaHus 00S3aTEIIbHOTO YPOBHS CIIO)KHOCTH IO JTAaHHOM
TEeME.
OTMeTKa «2» CTaBUTCS B CIEAYIOIIUX CIIydasK:
* HE PacKpBITO OCHOBHOE COJIepKaHNe YUeOHOro MaTepuaa,
* OOHapyXEHO HE3HAHWE WM HEIOHMMaHHE YYCHHKOM Ooublliell Win Hanbojee BaKHON 4acTu
y4eOHOro MaTepuana;
* JIONyIIEHbl OIIMOKKM B ONPEACNCHUU TMOHSATHH, NpPHU HCHOJIH30BAHUM MaTEMAaTHUECKON
TEPMHUHOJIOTHH, B PUCYHKAX, YepTekax WM rpadukax, B BBIKIAJKaX, KOTOPbIE HE HCIPaBICHbI
MOCJI€ HECKOJIbKUX HABOJSIIUX BOMPOCOB YUHUTEIIS;
* YUYCHHUK OOHApPYXWJI MOJHOE HE3HAHWE W HEIMIOHUMAHKME U3y9aeMOro Y4eOHOTO MarepHualia Win
HE CMOT OTBETUTb HU HA OJIMH U3 TIOCTABJICHHBIX BOTIPOCOB O U3y4aeMOMY MaTepHaly.
OuenKka nUCbMEHHBIX padom yyawuxcs

OtmeTKa «5» CTaBUTCS, €CITU:
* paboTa BBHINOJHEHA MOJTHOCTHIO; B IOTUYECKUX PACCYKIECHUAX U OOOCHOBAHUH PEIICHUS HET
poOeJIOB M OMINOOK;
* B pEHICHHH HET MaTeMaTU4YeCKUX OIMOOK (BO3MOXKHA OJHA HETOYHOCTh, OMHUCKAa, HE
SIBJISFOINASCS CIIEICTBUEM HE3HAHUS MIIM HEMOHUMAaHUs yueOHOro MaTepuana).

OtMmeTKa «4» CTaBUTCS, €CIIN:
* paboTa BHITIOJIHEHA MOJTHOCTHIO, HO 0OOCHOBAHMUSI 11aTOB PEUICHUST HEJIOCTATOYHBI;
* JIOMyIl[EHA OJIHA OIMMOKa WJIM JBa-TPU HEJOYeTa B BBIKJIAJKAX, PUCYHKAX, YepTEkKax WIH
rpadukax.

OtMmetka «3» CTaBUTCS, €CIIU:
* JIomyIIeHbI 60JIee OJHOM OMIMOKY UITH OoJiee ABYX-TPeX HEJA0UYETOB B BHIKIIQIKAX, UePTEkKaX WIH
rpadukax, HO ydamuiics Biageer o0s3aTeNbHBIMA YMEHUSIMHE 110 TIPOBEPSIEMON TEME.
OtMmeTKa «2» CTaBUTCS, €CIIU:
*  JIOMYIIEHBI CYIIECTBEHHBIC OITUOKH, MOKA3aBIIKe, YTO YUAIIUICS HE BIaJIeeT 00s3aTelIbHBIMU
YMEHHUSIMH TI0 JAaHHOM TeMe B TIOJTHOM MepE;
* pabora mokasaja OTCyTCTBHE Yy ydallerocs o0s3aTelbHbIX 3HAHUM U YMEHUU TI0 TTPOBEPSIEMOM
TeMe,
* 3HAYHUTENbHAs YaCTh PAOOTHI BHIMOJIHEHA HE CAMOCTOSITEIHHO.
Ouenka mecmoegulx padom yuauwjuxcs

Orenka yuamierocst 3a TecT OyJIeT MCXOAWTh M3 YMCIIa BEPHO BBIMIOJHEHHBIX UM 3aJaHHA,

KOTOpPOE COOTHOCHUTCSI C YCTAHOBJICHHBIM KPUTEPUATBHBIM OAJIIIOM, ONPEACISIONIM MHHIMAIEHOE
YUCJIO 3a/laHWi, KOTOPO€ HAJ0 BBIMOJHUTH BEPHO I TOJYYEHUS OTMETKH «3a4é€T» WM
«YIOBIIETBOPUTENBHOY». B mporeHTHOM cootHomeHnn 310 0% - 40% otrmerka «2», 41% - 60%
oTMeTKa «3», 61% - 85% oTtMmeTka «4», 86% -100% oTMeTKa «S5».
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