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IMOSACHUTEJIBHAS 3AIIMCKA

Pabouast mporpamMma mo ydeOHOMY MpeaMeTy «Anredpa M HA4aao MaTeMaTUYeCKOrO aHalln3ay
yrayOnEHHOTO YpOBHS TpenHasHaueHa aisi oOywaromuxcs 10-11 KimaccoB TEXHOIOTHYECKOTO MPOduis
MAOQY nuues Ne§ umenu H.H. PykaBumnukosa r. Tomcka.

[IporpamMma cocraBneHa Ha ocHoBe DenepanpHOil pabodeil mporpaMmbl y4eOHOTO MpeaMeTa
«Anrebpa W HavaJ0 MaTEMAaTHYECKOTO aHAJIW3a» Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUs U MOAJICKUT
HEIOCPEICTBEHHOMY IPUMEHEHUIO MU peann3aiuu oos3aTenpHoi yactu OOIT COO.

[lepeueHb HOpMATUBHBIX TOKYMEHTOB, UCIIOJIb3YEMBIX IIPU COCTABIECHUM paboydeil MporpaMmsl:

1. ®enepanbubiii 3akoH oT 29 nekabps 2012 1. Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit
®enepanun;
2. ®denepalibHBII  TOCYAAPCTBEHHBIM 00pA30BaTEBHBIN CTaHIAPT CPEIHEro OO0Iero oOpa3oBaHUs

(yrBepkIeH npuka3zoM MuHHCTEpcTBa 00pa3oBaHus U Hayku Poccuiickoit ®enepanmu ot «17» mas 2012 r.
Ne 413 B pen. ot 11.12.2020);
3. ®denepanbHOI 00pazoBaTeIbHON IPOrpaMMbl CpeiHero od1ero oopa3oBaHus (YTBepKIeH IpUKa30oM
MunucrtepcTBa npocserieHus: Poccutickoit @enepanmu ot «23» Hos0pst 2022 . Ne 1014);
4. [Tpuka3 MunucrepcrBa mnpocsemeHuss PO ot 2lcentsops 2022 1. Ne 858 00 yrBepkaeHuu
(denepanbHOro IepeuHss Y4YEeOHUKOB, JONYLIEHHBIX K HCIIOJIB30BAHUIO MPU pPEATU3aLUU  UMEIOLINX
TOCYJapCTBEHHYIO aKKpEAUTAlM0 00pa30BaTeNIbHBIX MPOrpaMM HayaJlbHOIO OOIEro, OCHOBHOT'O OOILETo,
cpeaHero o01ero oopa3oBaHus OpraHU3alrsIMU, OCYIIECTBISIIOIIMMEI 00pa30BaTENbHYIO 1€ TEIbHOCTD;
5. Konnenmus pa3Butus mMatematuyeckoro oOpasoBanusi B Poccuiickoii ®denepanuu, yTBepx AeHHAS
Pacnopsoxenuem npasurtenseTBa Poccuiickoit @eneparym ot 24.12.2013 1. Ne 2506-p.
6. Canllun 2.4.3648-20 «CanuTapHO-3MHUAEMHOIOTHYECKHE TPEOOBAHUS K OpraHU3alysM BOCITUTAHUS
U 00y4eHUs1, OT/IbIXa U 0370POBJICHUS I€TEH U MOJIOACKI;
7. OcHoBHas oOpa3oBareiibHasl porpamma cpeanero oomero oopazoanuss MAOY nunes Ne 8§ numenu
H.H. PykaBumnukosa r. Tomcka;
8. IIporpamma Bociutanuss MAOYVY nnnes Ne® umenn H.H. PykaBuninukosa r. Tomcka
9. VYuebnoro mnana MAOY nunes Ne§ nmenn H.H. PykaBumnukosa r. Tomcka;

Pabouas mporpamma HampaBieHa Ha oOecliedeHHe JTOCTHKEHUH TUIaHUPYEMBIX PE3yJIbTaTOB OCBOCHMUS
OCHOBHOM 00pa30BaTEIHLHOM MPOTPAMMBI CPETHETO 00IIEeT0 00pa30BaHUs.

[TporpamMa mpeaHa3HayeHa MAJIs MPOBEJCHHS YPOKOB alureOphl M0 yueOHO-METOANYECKOMY KOMILIEKCY

A.T. Mep3nsxka.

VY4eOHbIil kKypc «Anredpa W Hayala MaTeMaTUYECKOTO aHaiM3a» SBJSETCS OJHUM M3 Hauboiee

3HAYMMBIX B IPOrpaMMe CpeJHero oOuero oOpa3oBaHus, MOCKONbKY, C OJTHOM CTOPOHBI, OH O00ecreYnBaeT
UHCTPYMEHTAJIbHYIO 0a3y /Uil H3Y4eHHUS BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JIpYroil CTOpPOHBI,

dbopMuUpyeT JornuecKkoe U abCTpaKTHOE MBITIICHUE 00yUJaONUXCsl Ha YPOBHE, HEOOXOIMMOM JIJIsi OCBOCHUS



uH(GOPMaTUKH, OOIIECTBO3HAHUS, MCTOPUM, CIOBECHOCTH M APYTUX AUCHMUILUIMH. B pamkax naHHOTrO
y4eOHOTO Kypca OO0ydYaromuecs OBJIAJACBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUYECKOU opme.

VY4eOHblif Kypc aireOppl 1 HayaJl MaTeMaTHYECKOr0 aHalM3a 3aKJIaJbIBa€T OCHOBY JJISl YCHEIIHOTO
OBJIAJICHUS 3aKOHAMH (DU3UKHU, XUMHUH, OMOJOTHH, TOHUMAHHS OCHOBHBIX TEHJECHIMI Pa3BUTHS YKOHOMUKHU
U OOIIECTBEHHON XH3HH, IO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJB30BAaTh UX MJIs JalbHEWIIEro oOpa3oBaHUS M B IOBCEIHEBHOW >KHU3HU.
OBnanenve abCTPaKTHBIMU U JIOTUYECKH CTPOTUMH KOHCTPYKIMSIMH ajareOpbl 1 MaTeMaTHUECKOTro aHaln3a
pa3BUBAaET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH MCTHHHOCTH, JOKA3bIBATH YTBEPXKIACHUS C
NOMOUIbI0 HMHAYKLUMU M pacCyXaaTh JEAYKTUBHO, MCIIOJIb30BaTh O0OOIIEHHE U KOHKPETHU3ALMIO,
abcTparupoBaHMe U aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBILUIECHUE.

B xone u3zydyenus yueOHOro Kypca «AnreOpa ¥ Hauanda MaTeMaTHYECKOr0 aHajIn3a» o0ydarommecs
MOJTy4alOT HOBBIM OMBIT PELICHUS MPHUKIAIHBIX 3a/1ad, CAaMOCTOSITEILHOTO MOCTPOCHHS MaTeMaTHYECKUX
MOJIeJIel peallbHbIX CHUTyaluil, WHTEpIpeTalMy IOJIyYEHHBIX PpELICHUH, 3HAaKOMATCA C IpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U HCKYCCTBE, C BBIJAIOLIMMUCSI MaTEeMaTHYECKUMU
OTKPBITUSIMU M UX aBTOPAMH.

VYuebHblil Kypc 005a7aeT BOCHUTATEIbHBIM IMOTEHLMAIOM, KOTOPBIH peanu3yeTcs Kak uepes
yueOHBI MaTepHal, CIocOOCTBYIOUINI (OPMUPOBAHNIO HAYYHOTO MUPOBO33PEHHUS, TaK U Yepe3 CIeUPUKY
yu4eOHOW N1eATeNbHOCTH, TPeOyIomel MPOJOJIKUTENbHON KOHIIEHTPAlUM BHUMAaHUS, CaMOCTOSITEIbHOCTH,
AKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJyYEHHBIN Pe3ysbTar.

B ocHoBe wMmeronuku oO0y4deHHs anredpe M HayalaM MaTeMaTU4YeCKOro aHalu3a  JIEKHT
JeSTeIbHOCTHBIN MPUHIUI O0yUEeHUSI.

B crpykrype yueOHOro Kypca «AnreOpa W Hadajga MaTeMaTHYECKOTO AaHaJIU3a» BBIICICHBI
CJIEAYIOIINE COJIepKaTeIbHO-METOANYECKIE JIMHUM: «Yucna W BblUMCIHECHUs», «DyHKIUMM U Trpaduxm»,
«YpaBHEeHUs M HepaBeHCTBa», «Hauama marematmueckoro anaimsa», «MHokecTBa M Joruka». Bce
OCHOBHBIE COJIEP)KATEIbHO-METOINYECKUE JIMHUM M3Y4YarOTCs Ha MPOTSHKEHHHM JBYX JIeT OOydeHHUs Ha
YpOBHE CpelHero o0Iero oOpa3oBaHMs, €CTECTBEHHO IOIOJHAS APYr Apyra M MOCTENEHHO HacChIIIasCh
HOBBIMHM Te€MaMH U pazjenamu. J[aHHbI yueOHBIN KypcC SIBISETCS MHTETPATUBHBIM, MOCKOJIBKY O0bEIUHSET
B ce0e cojepkaHue HECKONbKMX MaTeMaTHMYeCKUX IUCLUIUIMH, TAaKUX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTUYeCKUl aHallu3, TeopHsl MHOXECTB, MaTemarhyeckas Jyoruka u japyrue. [lo mepe Toro kak
oOyuaroruecsi oBiaJeBaloT BcE€ Oosiee HIMPOKUM MaTeMaTHUYECKUM alIapaToM, y HHMX IOCIEIO0BATEIbHO
(dopMHpyeTCsl U COBEPILIEHCTBYETCS yMEHHE CTPOMTh MaTeMaTHUECKYI0 MOJENb pPEalbHOH CHUTYallHH,
OPUMEHATh 3HAHMS, TIOJIyY€HHBbIE NpPU M3YYCHHH YUEOHOTrO Kypca, Uil pEIIeHHs CaMOCTOSATEIBHO

chopMyTUpOBAaHHON MaTEMaTHYECKOM 3a7]a4H, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.



ConeprxaTenbHO-MeTOANYECKAs IMHUS «HUCla U BBIYMCIIEHUS» 3aBepllaeT (POpPMUPOBAHHE HABBIKOB
UCIIONIb30BAaHUSl JCHCTBUTENBHBIX UHUCEN, KOTOpPOE OBUIO HA4aTo Ha YPOBHE OCHOBHOIO OOIIEro
oOpaszoBanus. Ha ypoBHe cpeanero oOmiero oOpa3oBaHusi ocoboe BHMMaHHUE yaeiseTcss (GOpMHUPOBAHHIO
HaBBIKOB pallMOHAJIBHBIX BBIYUCICHHUM, BKIIOYAIOMIUX B Cce0s MCHOJIB30BAHUE PAa3IMYHBIX (OPM 3aMUCH
yyciaa, YMEHME JieslaTh HPUKHJIKY, BBIIOJIHATH NPUOIMKEHHBIE BBIYUCIEHHS, OLEHMBATH YHCIIOBbIE
BBIp@KEHUS, paboTarh € MaTeMaTHYEeCKMUMHU KOHCTaHTaMH. MHOXKECTBAa HATypalbHbBIX, IEIBIX,
palMoOHANBHBIX U JCHCTBUTEIBHBIX YHCEN JIOTIOJHSIIOTCS MHOXKECTBOM KOMILUIEKCHBIX 4yHced. B kaxxaom u3
9TUX MHOXKECTB PAacCMATPHUBAIOTCA CBONCTBEHHBIE €My cleuu(UYecKue 3aJauyd U OIepalMu: JeJIeHUe
HAlleJI0, ONEPUPOBAHME OCTAaTKAMU HA MHOJKECTBE LIEJbIX YHCEN, OCOOble CBOMCTBA PALMOHAIBHBIX U
UPPaMOHATIBHBIX YHCEN, apu()METHUECKUE ONEPAIiH, a TAK)KE H3BJICUCHNE KOPHS HATypaJIbHOW CTETIEHU Ha
MHOXECTBE KOMIUIEKCHBIX uucell. biaromaps mocieqoBaTellbHOMY PACHIMPEHHIO KPYyra HCIIOJIb3YeMbIX
yuceal M 3HAKOMCTBY € BO3MOYKHOCTSIMM MX IPUMEHEHHUsS Ul PELIeHMs pa3IM4yHbIX 3a1ad (GopMupyercs
IpECTaBICHUE O €IMHCTBE MAaTeMaTHKU KaK HayKd M €€ poM B IMOCTPOCHUM MOJEIEH peaabHOro MUpa,
IIUPOKO UCTIONB3YIOTCSI 0000IeHNE 1 KOHKPETH3AIHSL.

JIluaus «YpaBHEHHUS W HEPABEHCTBa» peaM3yeTcs Ha MPOTSHDKEHUH BCEro OOY4YeHHs Ha YpOBHE
cpeaHero oOIero oOpa3oBaHMs, MOCKOIBKY B KaXIOM pasjene IIporpaMMel mpeaycMOTPEHO pellieHue
COOTBETCTBYIOLIMX 3ajgad. B pe3ynbrare oOyuaromuecs: OBJa/JEBAIOT PA3IUYHBIMU METOJAMU PELICHHS
palMoOHANBHBIX, HUPPAIMOHATBHBIX, IIOKA3aTENbHBIX, JIOTAPUPMHUECKUX ¥  TPUTOHOMETPUUYECKHX
ypaBHEHHIA, HEPABEHCTB M CUCTEM, a TAK)XKe 3314, COJIEpKaIuX mapaMeTpbl. [lomydeHHbIe YMEHHS IUPOKO
UCTIOJIB3YIOTCS TIPU MCCIIET0BAHNN (QYHKIMHI C TOMOILBIO TPOU3BOIHOM, NP pEIIEHUH MPUKJIAIHBIX 33j1a4 U
3aJa4 Ha HaXO’KJEeHHWEe HauOOJbIIMX M HAaUMEHBLIMX 3HA4eHUH (yHKuuu. J[aHHAs comepkaTenbHast JTUHUS
BKJIIOUAET B ce0sl Takke (OpMUPOBAHHWE YMEHHUH BBINOJHATH pacdy€Thl 1Mo Qopmyrnam, mpeodpa3oBaHus
palMoOHAEHBIX, HPPAIIHOHAIBHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHHM, a TAK)KE BBIPAKEHUH, COIEPIKAIIINX
cTernieHd W Jjorapudmsbl. braronaps u3ydeHHio anreOpandyeckoro MaTepuasa MPOMCXOAUT JallbHeiiee
pa3sBUTHE QJITOPUTMUYECKOTO M AOCTPAKTHOTO MBIIUIEHUS OO0ydarouwmxcs, (QOPMUPYIOTCS HaBBIKU
JIeyKTHBHBIX PaCCYXIEHH, pabOThl C CHMBOJBHBIMH (OPMaMHU, MPEICTABICHHUS 3aKOHOMEPHOCTEH H
3aBHCUMOCTEH B BHJIE PaBEHCTB W HEPAaBEHCTB. AjreOpa mpemraraet 3QQeKTHBHbIE WHCTPYMEHTBHI LIS
pelIeHNs MPAaKTHUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HArJISAAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
S3bIKA HAYKH.

ConepxatenpHO-MeToandecKass JMHUS «DyHKIMHA W TpaQuKM» TECHO MEPeIuIeTacTcs C JAPYTHMH
JUHUSIMHA y49e0HOTO Kypca, MOCKOJBKY B KaKOM-TO CMBICIE 337aéT IOCIENOBAaTEIbHOCTh H3Y4EHHS
Mmarepuaina. M3yueHue creneHHOM, MoKa3aTeiabHOM, JorapuMUYeckod U TPUTOHOMETPUUECKUX (YHKIUH,
UX CBOMCTB M rpaMKOB, HCIIONB30BaHUE (DYHKIMN AJIS PEHICHUs 33134 U3 IPYTUX Y4eOHBIX MPEIMETOB H
pearbHON JKHM3HU TECHO CBSI3aHO KaK C MaTEeMAaTHYECKUM AaHaJIM30M, TaK U C pEIIEHUEM YpaBHEHHH U

HepaBeHCTB. [Ipu sToM 0GosblIoe BHUMaHUE yAenseTcs (pOpMHUpPOBAHUIO YMEHHS BbIpaxkaTh (hopmyrnamu



3aBUCUMOCTH MEXy pa3IMYHbIMU BEJIMYMHAMHU, UCCIIEA0BATh MOTy4YE€HHbIE (YHKIINU, CTPOUTh UX TPa(UKH.
Martepuan 3TOH cojep)KaTelbHOW JMHUM HAalEJIeH Ha pPa3BUTHE YMEHUN W HABBIKOB, IO3BOJISIOLIUX
BBIp@)KaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMHU B DPa3IMYHON (opMe: aHAIUTUYECKOH, rpaduyeckoil u
cioBecHOM. Ero wusyueHuwe crnocoOCTBYeT pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K
0000I1IEHUIO 1 KOHKPETU3ALlUH, NCII0Ib30BAHUIO AaHAJIOTHH.

CopepxarenpHas nuHus «Hauana MmaTeMaTHyecKOro aHaiaM3a» MO3BOJIET CYIIECTBEHHO PacIIUPUTh
Kpyr Kak MaTeMaTMYeCKHMX, TaK M MPUKIAJAHBIX 3a7ad, JOCTYNHBIX OOy4yaroIMMCs, TaK KaKk y HHX
HOSABISETCS BO3MOXHOCTb CTPOMTH TIpaUKU CIOXKHBIX (QYHKUMH, ONpeAensaTb HX HauOoJbIIME WU
HalMEHBIINE 3HAYEHMS, BBIUUCIATH IUIOMAIUM GUIYp U OOBEMBI Tell, HAXOJUTh CKOPOCTH M YCKOPEHUS
npoueccos. [laHHas cofeprkaTesibHas JUHUS OTKPhIBAET HOBbIE BO3MOXHOCTHU [TOCTPOCHUS MAaTEMaTHYECKUX
MoOJIeJIel pealbHbIX CUTYyallMi, MO3BOJSET HAXOAUTh HAWIy4llee PEUICHHE B NPUKIATHBIX, B TOM YHCIIE
COLMAJIbHO-9KOHOMHYECKHUX, 3a/a4ax. 3HAKOMCTBO C OCHOBaMHM MaT€MaTHYECKOIO0 aHaJlu3a CIIOCOOCTBYET
Pa3sBUTHIO a0CTPAKTHOIO, (POPMAJIBHO-JIOTHYECKOIO M KPEATUBHOI'O MBIIIICHUS, (OPMUPOBAHUIO YMEHUH
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKH B HAayKe, TEXHUKE M UCKyccTBe. O0ydJarommuecs y3HaT O
BBIJIAIOIIMXCSI pE3YJIbTaTaX, OJYYEHHBIX B X0/I€ pa3BUTHUsI MaTEMaTHKU KaK HayKHd, U 00 UX aBTOpax.

ConeprxaTenbHO-MeToAnYecKas JIMHUS «MHOECTBA U JIOTUKa» BKJIIOYAET B ce€0sl SJIEMEHThI TEOPUU
MHOKECTB M MaTEMaTHYECKON JIOTUKU. TeOopeTMKO-MHOKECTBEHHBIE NPEJCTABICHUS MPOHU3BIBAIOT BECH
KypcC LIKOJIbHOM MaTeMaTHKHU U MpeaaraloT Haubosiee yHUBEPCAIbHbBIN A3bIK, 00bEIUHSIONINI BCE pa3/ieibl
MaTeMaTUKH U €€ MPUIOKEHUH, OHU CBSI3bIBAIOT pa3HbIE MATEMAaTUYECKUE TUCLUIUIMHBI U UX MPUIIOKEHUS B
elnHoe 1enoe. BakHO AaTh BO3MOXKHOCTh OOyyarolieMycsi MOHMMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOM MAaTeMaTHMKH M MHCIONb30BaThb €ro Ui BBIPAKEHUS CBOUX MbICIEH. [IpyrMM BaXHBIM
PU3HAKOM MaTeMaTHKW Kak HayKd CIIeyeT NpU3HaTh CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBaHUHN U
CIIEZIOBAaHUE ONPEACIEHHBIM IpaBWIaM IIOCTPOCHMS JOKa3aTelIbCTB. 3HAKOMCTBO C JJIEMEHTaMH
MaTeMaTHYECKOM JOIMKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIIEHHUS 00y4aroImuXcs, MO3BOJISIET UM
CTPOUTH CBOU PACCYXkJICHUS HA OCHOBE JIOTHUECKUX MPaBU, (POPMUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yueObHOM Kypce «Anrebpa W Hayajla MaTeMaTHYECKOrO aHaIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTUYeCKOT0 MOJEIUPOBaHMS, KOTOpblE MpPHU3BaHbI CIOCOOCTBOBATH (HOPMUPOBAHHIO HABBIKOB
MOCTPOCHMS MOJIETICH pealbHbIX CUTYAIIM, UCCIIEeJOBAaHUS ITHX MOJIENEl ¢ MOMOIIbIO anmapara ajareopsl 1
MaTEMaTUYECKOTO AaHalM3a, MHTEPIpPETaluy IOJIYYEHHBIX pe3yJbTaToB. Takue 3aJaHus BIUIETEHBI B
KKIBIA U3 pa3iesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepHall y4eOHOro Kypca IMIMPOKO HUCIIOJIb3YeTCs s
pelieHrs MpUKIaAHbIX 3afad. [Ipu pemeHun peasbHBIX MPaKTUYECKHX 3a7ad oOydaroluecsl pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThbCs, HMCIOJIB30BaTh aHAJIOTHIO,
0000mIaTe M KOHKPETU3UPOBaTh IMpodiieMy. JlesTenpHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHHS
NPUKIAJHBIX 33/1a4 OpraHu3yeTcs B IIpoliecce M3ydeHMsl BceX TeM ydeOHoro kypca «AureOpa M Haudana

MaTEMAaTHYCCKOI'O aHaJIn3a.



OOmiee 4YMCIO YacoB, PEKOMEHIOBAHHBIX Ui HM3y4eHHs y4eOHOro Kypca «AnreOpa W Hadana
MaTeEMaTHYECKOro aHanm3a» — 272 4daca: B 10 kiacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136

4yacoB (4 yaca B HE/IEIIO).

1. COAEP KAHUE YYEBHOI'O TIPEJMETA

1.1. Conep:xxanue o0yuenus B 10 kiacce.

1.1.1. Ynucna u BIYUCIICHUS.

Panmonanbhple  uyucna. OOBIKHOBEHHBIE U JAECATUYHBIE JpOoOM, MPOLEHTHI, OECKOHEYHbIE
nepuoaudeckue apoou. [Ipumenenue npodel u MpOLEHTOB JUTS PEIICHHs MPUKIATHBIX 3a/1a4 U3 Pa3IHIHBIX
OTpaciell 3HAaHUM U peabHOU KU3HHU.

JlelicTBUTENbHBIC Unciia. PaninoHanbHble U UppalMOHAIbHBIE YUCia. ApU(PMETHYECKHE ONEpaLUu C
NeMCTBUTENIBHBIMU  YMCcIaMU. MoJyiab JeWCTBUTENBHOrO uucia W ero cBoiictBa. [Ipubnmxénnble
BBIUMCJIEHMS], TPaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BHIYUCICHUH.

Crenenp ¢ mensiM mokaszareneM. bunom Herorona. Mcmonb3oBanue moaxonsmieii Gopmbl 3amuch
JEHCTBUTENIBHBIX YUCEN IS PELICHMs] IPAKTUYECKUX 3a/1a4 U IIPEICTaBICHHS JaHHBIX.

Apudmernueckuil KOpeHb HaTYpaJIbHOM CTENIEHH U €0 CBOMCTBA.

CreneHb ¢ pallMOHAJIBHBIM MTOKA3aTeIeM U €€ CBOWCTBA, CTENIEHD C IEWCTBUTEIbHBIM I10KA3aTEIIEM.

Jlorapugm ymncna. CoiicTBa sorapudma. /lecssiTuunble U HaTypaJIbHbIE JIOTapU(PMBI.

CuHyc, KOCHHYC, TAHT€HC, KOTAHI'€HC YHUCIOBOIO apryMeHTa. APKCHHYC, apKKOCUHYC M apKTaHI'€HC
YHCIIOBOT'O apryMEHTA.

1.1.2. YpaBHeHHs 1 HEpABEHCTBA.

ToxnaecTBa M TOXIECTBEHHbIE MPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHMs. PaBHOCHUIIbHBIE
YPaBHEHUs U ypaBHEHUs-ClIeCTBU. HepaBeHCTBO, pellieHne HEPAaBEHCTBA.

OCHOBHBIE METOJbl pEIIeHUs IENbIX U JpOOHO-pallMOHANBHBIX YPAaBHEHUH U HEPaBEHCTB.
MHorowieHsl OT OJHOW MEepeMEHHOW. J[elleHrne MHOrodjieHa Ha MHOTOWIEH ¢ ocTtaTkoM. Teopema besy.
MHorousnens! ¢ nensiMu kodddunnuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAIIMX CTENIEHU U KOPHH.

WppanmonansHble ypaBHeHNsA. OCHOBHBIE METOABI PELIEHHS UPPALIMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHUSI TI0KA3aTEeIbHBIX YPAaBHEHHUIA.

[IpeoOpa3oBaHue BbIpaXeHH, coepKaluX Jorapru(msl.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI pEIICHHS JTOTapU(MHUUECKUX YPaBHEHUH.

OcHoBHBIE TpHUroHOMeTpHueckue (opmyisl. [IpeoOpazoBaHMe TPUTOHOMETPHUECKUX BBIPAKEHHH.

Pelienne TpUroHOMETPUYECKUX YpaBHEHUH.



Pemienue cucrem JIMHEHHBIX ypaBHEHU. MaTpuila CUCTEMbI JUHEUHBIX ypaBHeHUH. OnpeneauTens
MaTpullbl 2X2, €ro TEeOMETPUYECKUH CMBICI M CBOMCTBA, BBIYMCIEHHWE €r0 3HAUYEHHUS, NPUMEHEHHE
OINpEAEIUTENS JUIsl PEIIEHNs CUCTEMbI JIMHEWHBIX ypaBHEHUM. PellleHne NpUKIagHbIX 33134 C [TOMOIIBIO
CUCTEMbl JIMHEHHBbIX ypaBHeHMH. MccinegoBaHue TMOCTPOCHHOW MOJEIM C TMOMOLIBIO MaTpull H
onpeaeuTeNeH.

ITocTpoeHne MaTEMaTUYECKUX MOJIEIEH PealbHOM CUTYallMU C IIOMOLIBI0 YPAaBHEHUN U HEPABEHCTB.
[IpumeHenne ypaBHEHUMH M HEpPaBEHCTB K PELICHHI0 MAaTeMaTHYEeCKUX 3aJad W 3a7ad U3 PasInyHbIX
obyacTell HAyKW U PeaIbHOW KU3HH.

1.1.3. ®yHknuu 1 rpauky.

Oynkius, cnocoObl 3amanus ¢yHkuud. B3ammuo oOpartabie (yakmmm. Kommnosunms QyHKIuA.
I'padux dpynkumu. DnementapHbie mpeodpa3oBanus rpaguKoB (HyHKIHHA.

Ob6nacte ompeneiaeHuss U MHOXECTBO 3HaueHud Qynkuuu. Hymm ¢ynkuun. I[IpomexyTtku
3HaKomocTossHCcTBa. Y&étHhle W  HeuéTHble ¢yHkiuu. [lepumomuyeckue Qynkuuu. Ilpomexyrtku
MOHOTOHHOCTH (PyHKIMH. MakcuMyMbl U MUHUMYMBI (yHKIMH. Hanbonblee W HanMeHbIEe 3HAYCHUS
(YHKIIMM Ha IPOMEXKYTKE.

JluneitHas, kBaapaTHuHass W JApOOHO-TMHEHHas QYHKIUH. DIEMEHTapHOE HCCIeIOBAaHUE W
HOCTPOEHHE UX TPaPHKOB.

Crenennas GyHKIMS ¢ HaTypaJIbHBIM M 1elbIM moka3areneM. EE cBoiictBa u rpaduk. CBolicTBa U
rpaduk KOpHs n-0il cTeneHu Kak pyHKIUKM oOpaTHOM CTENEHU C HATYpaJbHbIM ITOKa3aTeeM.

[TokazarenpHas u norapudmudeckas GpyHKIUU, UX cBoWcTBa U rpaduku. McnonszoBanue rpaduxos
(GyHKUUH 1715 pelieHHs] ypaBHECHHH.

TpuroHomeTrpuyeckass OKPYXHOCTb, ONpPEIEIECHUE TPUTOHOMETPUUECKUX (YHKIUNH YHCIOBOTO
apryMeHra.

OyHKIMOHANBHBIE 3aBHUCHUMOCTH B peallbHbIX IIpolieccax H sABICHUsIX. ['paduku peanbHBIX
3aBUCUMOCTEH.

1.1.4. Hayana MaTeMaTH4eCKOI0 aHaJIN3a.

IlocmenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs MOCIENOBaTenbHOCTEH. MeTox MaTeMaTH4YeCKOi
UHAYKIMA. MOHOTOHHBIE W  OIpAaHMYEHHBIE  IOCIEAOBAaTENbHOCTU. McTopus  BO3HMKHOBEHUS
MaTeMaTHYeCKOro aHaJIM3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas U TreoMeTpuueckas mporpeccu. beckoHeduHO yObIBarolasi reoMeTpuyYecKast
nporpeccusi. Cymma  OeckOHEYHO  yOBIBAalOIIEW TE€OMETPUYECKOW mporpeccud. JIMHEWHBIH W
JKCIIOHEHIMAIBHBIMN pocT. Yucno e. PopMyinia CIOXKHBIX NPOLEHTOB. lcrnonb3oBaHHE NPOTPECCUM IS

pelICHNA PCAJIbHBIX 3ala4 NPUKIIAJHOTO XapaKTepa.



HemnpepriBHble (yHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMNOTOTHI TpadhuUKOB GYHKIIHAM.
CaoticTBa (hYHKIIUH HEMPEPHIBHBIX HA OTpe3Kke. MeTo1 MHTEPBAJIOB /ISl pelieHus: HepaBeHCTB. [Ipumenenue
CBOWCTB HETIPEPBIBHBIX (PYHKUUH sl peIICHHs 3a1a4.

[lepBas u Bropas mpousBoAHble GyHKIMH. OnpeneneHue, reoOMeTpuYecKuii U (HU3NYECKUN CMBICIT
MIPOU3BOHON. YpaBHEHHE KacaTeIbHON K rpaduKy (hyHKIIHH.

[IpousBonubie s3neMeHTapHBIX (yHKIMA. [Ipom3BogHAs CyMMBI, TPOU3BEIEHUS, YacCTHOTO U
KOMITO3UIIUH (PYHKITHIA.

1.1.5. MHoOXecTBa U JIOTHKA.

MHoOkecTBO, oOlepali HaJ MHOXKECTBaMM M HX cBoicTtBa. Jluarpammel Ditiepa—BenHa.
[IpuMeHeHne TeOpeTUKO-MHOXKECTBEHHOTO ammnapara i ONMUCaHUs PeabHBIX MPOIECCOB U SBJICHUM, MPU
PENICHNH 33]1a4 U3 IPYTHX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOWCTBO MAaT€MaTHYECKOTO OOBEKTa, CJEACTBHUE, J0Ka3aTelbCTBO,
PaBHOCUJIbHBIE YPABHEHHUS.

1.2. Conep:xanue odyuenus B 11 kiaacce.

1.2.1. Yucna v BEIYUCIICHUS.

Harypanbuble u nensie uncna. [IpuMeHeHne MpPU3HAKOB ACTUMOCTH IENbIX YHCE, HAauOOJIbIINN
obmwmit nenmurens (nanee — HOJl) u Hanmmenbiiee obmee kpatHoe (nanee -HOK), ocraTtkoB mo moayinio,
anropuTMa EBKIMaa a1 penieHus 3a1a4 B 1eNIbIX Yhciiax.

KommiekcHpie umcna. AnreOpanueckas W TpUrOHOMeTpuUueckas (OpMBI 3aMUCH KOMILJIEKCHOTO
yucna. ApudMeTrnueckue omnepanuyd ¢ KOMIIEKCHBIMH 4yuciaMu. M300pakeHue KOMIUIEKCHBIX 4YHCcen Ha
KOOPJAMHATHOM MmockocTH. @opmyna Myaspa. KopHu n-oii crenenn u3 KoMmiiekcHoro yucina. [Ilpumenenne
KOMILIEKCHBIX YHCEJT JJIsI pelieHus: PU3NIECKUX U TEOMETPUIECKUX 3a/1a4.

1.2.2. YpaBHeHUs 1 HEpAaBEHCTBA.

Cucrema W COBOKYITHOCTh YPaBHEHUW M HEPaBEHCTB. PaBHOCUIIBHBIE CHCTEMBI M CHUCTEMBbI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6Op KOpHEH TPUTOHOMETPUYECKUX YPABHEHUW C MOMOIIBI0O TPUTOHOMETPHUECKOU OKPYKHOCTH.
Pemienne TpUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METOBI PELICHUS TTOKA3aTENbHBIX U JIOTApU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHCTEM W COBOKYITHOCTEW PpAIMOHAIBHBIX, HWPPAIMOHAIBHBIX,
MOKa3aTEIbHBIX U JIOTApU(PMUISCKUX YPABHCHHM.

VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHne ypaBHEHU, CHCTEM U HEPABEHCTB K PELICHUI0O MAaTEMaTHYECKUX 3a/lad U 3a7ad 3
Pa3IUYHBIX 00JIaCTe HayKU U peasIbHOM JKU3HH, MHTEPIIPETALMS TOTYY€HHBIX PE3yIbTaTOB.

1.2.3. ®yHK1uu 1 rpaduKy.



I'padux kommosummu ¢yHkuuid. ['eomerpuyeckne o00pa3bl ypaBHEHHM W HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPaUKH.

I'padmyueckue MeTonbl pelieHrs ypaBHEHUI U HepaBeHCTB. [ paduueckrue MeToAbl pelIeHus 3a1a4 C
napameTpaMmH.

Hcnonb3oBanue rpadukoB (PYHKIMHA AN UCCIEAOBAHUS IPOILECCOB U 3aBUCHMOCTEH, KOTOpPHIE
BO3HHKAIOT IPH PELICHUH 3a7a4 U3 IPYTUX YUEOHBIX MIPEIMETOB U PEaIbHOM KU3HU.

1.2.4. Hayana MaTeMaTH4eCKOr0 aHalIK3a.

[Ipumenenue mNpPoU3BOAHON K HCCIENOBAaHUIO (YHKUIMA Ha MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxxnenne HanOonbIIero 1 HAMMEHBIIIETO 3HAUEHUN HETIPEPHIBHON (DYHKITUU HA OTpE3KeE.

[IpumeHeHre TpPOM3BOJHON AJI HAXOXKJIEHUS HAWIYyYLIEro pelieHHs B NPHUKIAIHBIX 3ajadax, Juis
oTpezieNieHus] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOro (hOpMYIIOH MK rpaduKoM.

[lepBooOpasHas, OCHOBHOE CBOWCTBO MepBo0oOpasHbIX. [lepBooOpa3Hbie 3IEMEHTAPHBIX (PYHKIIMMA.
[IpaBuna HaxoXkAEHUS IEPBOOOPAZHBIX.

HNHurerpan. I'eoMeTpudecKHid CMBICI HHTErpaja. BpIYKMCIIEHHE ONPENENEHHOr0 HHTErpanga Io
dopmyne Herorona—JleitOnuna.

[IpumeHeHMne MHTerpaia JUIsl HaXOXKAEHUS IUIOMaiel IIOCKUX (GUryp u o0ObEMOB reOMEeTpHUECKUX
TeJ.

[Ipumeps! pemennii quddepeHInaIbHbIX ypaBHEHU. MaTtemaTiHueckoe MOJIeIUPOBaHUE PeaIbHbBIX

IPOIIECCOB € TOMOIIBIO AU PepeHInaNbHBIX YpaBHEHUH.

2. MIIIAHUPYEMBIE PE3YJIBTATbI

2.1.B pe3ynaprare u3yyeHHs MaTEeMAaTUKU Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHus Y
oOyuarorerocst OyyT c(opMHUpPOBaHbI CIEIYIOIIUE JUYHOCTHBIE Pe3yJIbTAThI:

1) rpax1aHCKOTO BOCITUTAHHSL:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKOM MO3UITUU 00YJAFOIIETOCsI KaK aKTUBHOTO M OTBETCTBEHHOTO WIeHA
poccHiicKOro oOIIecTBa, MPEACTaBICHUE O MaTEeMAaTHYECKUX OCHOBaX (YHKIMOHMPOBAHUS Ppa3IMYHBIX
CTPYKTYp, SIBIEHUH, NpoLeayp TIpaxIaHCKoro oOmiecTBa (BBIOOPBI, OMNPOCHI M JPYroe), yMeHHue
BSaHMOHeﬁCTBOBaTB C COUHMAJIBHBIMU MHCTUTYTAaMU B COOTBETCTBUU C UX CbYHKHI/IHMI/I 1 Ha3HAYCHHUEM,

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

C(OPMHPOBAHHOCTh POCCHUMCKON TpPaXKJAaHCKOM WACHTUYHOCTH, YBAXEHHA K NPOIUIOMY U
HACTOALIEMY POCCUNCKON MaTEMAaTUKH, LIEHHOCTHOE OTHOIIEHHE K IOCTUKEHUSIM POCCUICKUX MAaTEMaTUKOB
Y POCCUMCKON MAaTeMaTUYECKOU IIKOJIbI, UCIIOJIb30BAHUE ATUX JIOCTHXKEHHI B IPYTUX HAyKaX, TEXHOJIOTHUSAX,

chepax S5KOHOMHKH;



3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHHUSL:

OCO3HAaHME JYXOBHBIX IIEHHOCTEW POCCHUICKOrO Hapojaa, CcGHOPMHPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, ATHYECKOTO IOBEACHHS, CBS3aHHOTO C MPAKTUYCCKUM MPUMEHEHHEM JIOCTIKCHHA HAyKH M
NeSITeIbHOCTIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIAJIa B IOCTPOCHHUE YCTOWYMBOTO OYIYIIETro;

4) 3CTETUYECKOr0 BOCITUTAHHUS:

ACTETHYECKOE OTHOIICHWE K MHUPY, BKIIOYAas OCTETHKY MAaTeMaTHYeCKHMX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHUN, PacCyXICHUH, BOCIPUUMYNBOCTh K MAaTEMATHYECKUM AaCIEeKTaM Pa3InIHBIX
BUJIOB UCKYCCTBA;

5) ¢pu3nuecKoro BOCIUTAHUS:

cOPMUPOBAHHOCTh YMEHHUS TPHUMCHITh MAaTeMaTHYCCKHE 3HAHWS B HMHTEpPEcax 3JI0POBOTO H
0e3o0macHOro o0pasza KHM3HH, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3/0pOBBIO (3710pOBOE NHTaHUE,
cOaJaHCUPOBAHHBI PEXKHUM 3aHATHH M OTIbIXA, pEryispHas Qu3MuecKas aKTHBHOCTB), (U3UYECKOE
COBEPILIEHCTBOBAHKE MTPH 3aHATHUSIX CIIOPTUBHO-0310POBUTEIBHOMN JICATEIILHOCTHIO;

6) TpyI0BOTO BOCITUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE IICHHOCTH TPYAOJIOOHS, HHTEPEC K Ppa3jIudHbIM cdepam
npoeCCUOHATILHON JCSITEIbHOCTH, CBSI3aHHBIM C MAaTEMATHKOW M €€ MPUJIOKCHHUSIMHU, YMEHUE COBEPIIATh
OCO3HAHHBII BBIOOP Oymymiel nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TUIaHbI, TOTOBHOCTh
U CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpPA30BaHWIO HA TPOTSHKCHWHM BCEU KHU3HH,
TOTOBHOCTH K aKTHBHOMY YYaCTHIO B PEIICHUN MPAKTHYCCKHUX 3a7a4 MaTeMaTHUECKON HAIPaBICHHOCTH;

7) 9KOJIOTHYECKOTO BOCITUTAHUS:

c(OPMHUPOBAHHOCTh JKOJOTHYECKONH KYIbTYpbI, MOHUMAaHHE BIUSHUS COLUAIBHO-IKOHOMHUYECKUX
NPOIIECCOB Ha COCTOSHWE TIPUPOJHOW W COLMAIBHOW Cpeapl, OCO3HAHWE TJO00ATBFHOTO XapakTepa
9KOJIOTHYECKHUX TMPOOJIeM, OpPHUEHTAIUsl Ha NMPUMCHCHHE MAaTEMaTUYCeCKUX 3HAHWM JUIS PEIICHUs 3a/1a4 B
o0yacTu OKpyXarolie cpenbl, MIaHHPOBAHUE IMOCTYMKOB M OLIEHKH WX BO3MOJKHBIX TOCIEICTBUN IS
OKPYKArOIIeH Cpeibl;

8) LIEHHOCTH HAYYHOTO MTO3HAHHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
OOIIECTBEHHON MPAKTHKH, MOHUMAHUE MaTEMaTHYeCKONW HAyKH KakK c(epbl YeTOBEYECKOW NesSTEIbHOCTH,
9TamoB €€ pa3BUTHS W 3HAYMMOCTH JJIS PA3BUTHUS [UBUIM3AIUH, OBJAJCHUE S3bIKOM MAaTEeMaTHUKUA U
MaTeMaTHYeCKON KyJIbTYpOW KaK CPEICTBOM ITO3HAHUS MHPA, TOTOBHOCTH OCYIICCTBIISATH MPOCKTHYIO U
UCCIICIOBATEILCKYIO IS TEILHOCTh MHINBUIYAIBHO U B TPYIIIIE.

2.2. B pe3ynpTare wu3yueHUs MaTEeMAaTHKH Ha YypPOBHE CpeaHero oO0miero oOpa3oBaHHs Y
oOydaromerocss  Oynyr  chOpMUPOBAaHBI  TO3HABATENbHBIE  YHUBEpPCAIbHBIE  y4eOHBIE  JCHCTBHS,
KOMMYHHKATHBHBIC yHUBEpCAIbHbIC y4YeOHBIC JICHCTBHS, pETYJISATHBHBIC YHHUBEPCAJIbHBIE YyUEOHBIC

JIIEMCTBHUSA, COBMECTHAS ACATEILHOCTD.



2.2.1.Y obyuaromerocs OynyT chOpMHpPOBaHBI CIEAYIONIHME 0a30BbIC JIOTMYECKHE IEUCTBHUS Kak
YacTh MIO3HABATENILHBIX YHUBEPCATBHBIX YU€OHBIX ACHCTBUIL:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEeMaTHYECKUX OOBEKTOB, IMOHATHM,
OTHOIICHUA MEXIy MOHATUSAMH, (POPMYTUpPOBATh OMpEACICHUS MOHSATHI, YCTAaHABIMBAThH CYIICCTBECHHBIH
NpU3HAK Kiaccu(UKau, OCHOBAHHUS [Tt 0000IICHUS! M CPABHEHUS, KPUTEPUH ITPOBOJIUMOTO aHAITN3a,;

BOCIIPUHMMATh,  (OPMYIUpOBaTH H  NPeoOpa3oBBIBATh  CYXKICHHS:  YTBEpAHUTEIbHBIE H
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIE U 00IIKE, YCIOBHEIC,

BBISIBIIITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTHBOpeYHs B (DakTax, JaHHBIX,
HaOJTFOICHUSIX U YTBEPXKICHUSX, TIPeIaraTh KpUTEPUH JUTSI BBISIBIICHUS] 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;

JenaTh BBIBOABI C  HCIIOJIB30BAaHHEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W  HMHIYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

MPOBOJIUTh CAaMOCTOSATEIBHO JIOKA3aTeIbCTBA MATEMATHUECKUX YTBEPXKICHHU (TpSAMBIE W OT
NPOTHBHOTO), BBICTPaMBaTh APryMEHTAIIUIO, MPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYX/ICHUS 1 BBIBOJIBI;

BBIOMpATh croco0® pemeHUst y4eOHOW 3amayn (CpaBHHMBATh HECKOJIBKO BapHUAaHTOB pEIICHUS,
BBIOUPATh HANOOJIEE TOIXOASIIHIA ¢ YI4ETOM CAMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

2.2.2.Y obyuatouierocs 0yayT copMUpPOBaHbI cielylomue 6a30Bble UCCIIEI0BaTENIbCKUE JIeHCTBUS
KaK 4acTh TI03HABATEIIbHBIX YHUBEPCAbHBIX YUE€OHBIX ACHCTBUI:

WCTIOJIH30BATh BOMPOCH! KaK MCCIIEAOBATEILCKUN HHCTPYMEHT MO3HAHUSA, (POPMYINPOBATH BOTIPOCHI,
bukcupyoomue npoTUBOpeyre, NpodieMy, yCTaHaBIUBaThb MCKOMOE M JaHHOE, (OpMHPOBATH TUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHHE;

MIPOBOJIUTH CaMOCTOSITETIbHO CIUIAHMPOBAHHBIA HKCIEPUMEHT, HCCIENIOBAaHHE IO YCTAHOBIICHHIO
0COOEHHOCTEW MaTeMaTH4ecKoro OOBEeKTa, SBICHHS, IPOIECcCa, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00BEKTaMH, SIBICHUSIMH, IPOILIECCaMH;

CaMOCTOSITENILHO ~ (OPMYJIHMPOBAaTh O0OOLIEHUS M BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHOTO
HaOJFO/ICHUS, WCCIEOBaHUS, OIICHWBATh JIOCTOBEPHOCTh TIOJMYYEHHBIX pE3yJIbTaTOB, BBIBOJIOB W
000011IeHNI];

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIIECCa, a TAKKE BBIIBUTATH TMPEANOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIOBUSX.

2.2.3.Y oOywaromerocsi Oynytr chopMuUpoOBaHBl yMeHHsI paboTaTh ¢ HWHPOpPMAaNUed Kak dacTb
TI03HABATENBHBIX YHUBEPCAIBHBIX YICOHBIX IEHCTBHUIA:

BBISIBJIATH 1€(UIUTH HH(OPMAIIMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BONPOC M JUIS PELICHUS
3a/1a4u;

BBIOMPATh UHPOPMALIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTH3HPOBATH, CHCTEMATU3HPOBATh U

MHTEPIPETUPOBATh MHPOPMALIUIO PA3TUYHBIX BUJOB U (POPM MpeICcTaBICHHUS;



CTPYKTYpUPOBaTh MH(OpMAIMIO, MPEACTaBIATh €€ B pPa3MYHbIX (opMmax, HILIFOCTPUPOBAThH
rpaduvecKu;

OLIEHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSATENLHO C(HOPMYITHMPOBAHHBIM KPUTEPHUSIM.

2.2.4.Y obyuaromerocss OyayT c(OpMHpOBaHbI YMEHHsI OOIICHHS KaK 4YacTh KOMMYHHKATHBHBIX
YHUBEPCATbHBIX YU€OHBIX JICHCTBHMA:

BOCIIPUHUMATh U (OPMYIHUPOBATH CYXIECHUS B COOTBETCTBUU C YCIOBUSAMHU M IIETSAMH OOILEHHUS,
SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTh
HOSICHEHMSI 110 X0y PELICHUs 3a7a4l, KOMMEHTUPOBATh [10JIy4YeHHbII pe3ysbTar;

B X0Jle 00CYXKJEHHUs 3a/laBaTh BONPOCHI IO CYILECTBY 00CYXIaeMOIH TeMbl, IPOOJIEMBI, PELIaeMOil
3aJa4u, BBICKA3bIBATh HJICH, HAIICIIEHHBIC HA TMIOMCK PEIICHHUS, CONIOCTABIISTh CBOM CY)KICHHSI C CY)KICHUSIMHU
JIPYruX Y4YaCTHUKOB JWANIOTa, OOHApYKHMBATh pAa3MuMe M CXOJACTBO IMO3WIMHA, B KOPPEKTHOW Qopme
(bopMynHpOBaTh pa3HOIIACUS, CBOM BO3PAKEHUS;

NPEICTaBIATh  PE3yJbTaThl  pELIEHHUs  3aJauyd, OSKCIEPUMEHTa, HCCIElOBaHMs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIGHUS € YY€TOM 3aJad MPE3EHTAMH U OCOOCHHOCTEH
ayJIUTOPHUH.

2.2.5. Y oOyuaromierocst 0yayr copMHUpOBaHbl YMEHUSI CAMOOPIaHU3aLUK KaK YacTh PeryJsTUBHBIX
YHUBEPCAJIbHBIX YUEOHBIX ACHCTBUIL:

COCTABIIAATH IUJIAH, aJTOPUTM PEUICHUsS 3a/1a4d, BHIOMPATH CIOCO0 PEIICHHs C yYETOM HWMEIOIIUXCS
pECypcoB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHUPOBATh BAPHAHTHI PEIICHHN C
y4€TOM HOBOM HH(pOpMaIIUH.

2.2.6. Y oOyuaromerocsi 6yayT copMHpPOBaHbI YMEHHs CAMOKOHTPOJS KaK 4acTh PEryJIsTUBHBIX
YHHUBEpPCAIbHBIX Y4EOHBIX JEHCTBUIL:

BJIQJIETh HaBBIKAMU TIO3HABATENBHOW pe(IIeKCHM KaK OCO3HAHMS COBEPIIAEMBIX JCUCTBUN W
MBICIIUTENBHBIX MPOLECCOB, X PE3YyIbTAaTOB, BIAJETh CIIOCO0OAMH CAMONPOBEPKU, CAMOKOHTPOJIS Mpolecca
U pe3yibTaTa pelieHns MaTeMaTHUeCKON 3aj1au;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEIICHUH 33]]aui, BHOCUTh KOPPEKTHBHI B
JIeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OIMIMOOK, BBISBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yJbTaTa LEIH U YCIOBUSAM, OOBSICHATH HMPUYMHBI JOCTHIXKEHHS WU
HEJIOCTHKEHHUS Pe3yJIbTAaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY PHOOPETEHHOMY OIIBITY.

2.2.7.Y obyuaromerocst 0yayT cOpMHPOBAaHBI YMEHHUSI COBMECTHOM NI TETLHOCTH:

MOHWMATh M WCIOJIH30BATh NMPEHMYIIECTBA KOMAaHIHONH W WHIAMBHIYaTbHON PaOOTHI MpU pEIICHUH
y4eOHBIX 3a7ay, MPUHUMATh I€JIb COBMECTHON JEeATeNbHOCTH, IUIAHUPOBATh OPTaHU3ALMUI0 COBMECTHOM
paboThl, pactpenensTh BUABI padoT, TOroBapuBaThcs, 00CYKAAaTh MPOLECC U pe3yabTaT paboThl, 0000IaTh

MHCEHUS HECKOJIBKHX moz[eﬁ;



y4acCTBOBAaTh B TPYNIOBBIX (popMax paboTsl (0OCyXaeHHs, 0OOMEH MHEHUN, «MO3TOBBIC IITYPMBI» U
WHBIC), BBITIOJHATH CBOK) YacCTh PAOOTHI U KOOPAMHUPOBATH CBOM JICHCTBUS C APYTHMHU WICHAMH KOMAH/IBI,
OLICHUBATh KaYeCTBO CBOETO BKJIAJa B OOIIMI MPOJYKT MO KPUTEPHUIM, CPOPMYTUPOBAHHBIM YIaCTHHKAMH
B3aMMOJICHCTBHSL.

2.3. Ilnanupyemble npeaMeTHbIE Pe3yJabTAThI:

2.3.1. K konny o0y4enus B 10 kitacce 00ydaroniuiics HOTYIHUT CICAYIONINE TPEIMETHBIEC PE3YIbTaThl
0 OTACTBHBIM TeMaM QeaepalibHON paboueil mporpamMmbl  yueOHOTO Kypca «Ausrebpa W Havaia
MaTeMaTUYECKOTO aHaIIu3a:

2.3.1.1. Yucna v BbIYUCIICHHUS:

CBOOOJHO OMNEPUPOBATH MOHATHUSAMH: PAIMOHAIBLHOE YUCIIO, OECKOHEYHass MepuoIuvecKas Ipoob,
MPOIEHTBI, UPPAIMOHATHHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX W JICWCTBUTEIBHBIX YHCEN, MOIYJb
NEHCTBUTENHLHOTO YNCIIa;

MPUMEHSTH APOOU U MPOLIEHTHI AJIsl PEIICHUs MPUKIAJAHBIX 337a4 U3 PA3IMYHBIX OTpaciieil 3HaAaHUH U
pEATbHOM KU3HU;

MPUMCHSITh TPUOIMKEHHBIC BBIYHUCIICHUS, TPAaBUIa OKPYTJICHUS, IPUKUIKY M OIEHKY pe3yibTaTa
BBIYMCIICHHI;

cBOOOJHO ONEpUPOBATh MOHATHEM: CTENEHb C IIENIBIM TMOKa3aTeleM, HCIOIb30BaTh MOAXOSIIYIO
dbopMy 3amucH IeHCTBUTEIBHBIX YHCEN IS PEIICHHS MPAKTUICCKUX 33/1a4 U TIPEICTABICHUS TaHHBIX

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(METHUECKUI KOPEHb HATYPAIBHOM CTETICHH;

cBOOO/IHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBHBIM MOKa3aTeNeM;

CBOOO/IHO ONEPUPOBAThH MOHATUSAMU: JOTapru(dM YKcia, TeCITUUHBIE U HaTypalbHbIE JIOTapU(MBI;

CBOOOJTHO OTIEPHPOBATH MOHITHIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO apTyMEHTa;

OTIEPUPOBATH TIOHATHIMHU: APKCUHYC, apKKOCHHYC M aPKTaHT'€HC YHCIIOBOTO apryMEHTa.

2.3.1.2. YpaBHEHUS U HEPABEHCTBA:

CBOOOJHO OMEpPHpPOBATh MOHATHSAMH: TOXIECTBO, YypaBHEHHE, HEPABEHCTBO, PaBHOCHIbHBIE
YpaBHEHHUS U ypaBHEHUS-CIICJICTBUS, PABHOCHIILHBIC HEPAaBEHCTBA,;

MPUMEHSITh Pa3IMIHBIE METOJBI PEIICHUS PAIMOHATBHBIX U JAPOOHO-PAMOHAIBHBIX YpaBHEHUH,
MPUMEHSTh METOJI MHTEPBAJIOB VISl pEIICHHSI HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MOHSITHSIMH: MHOTOYIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C IIeNIbIMHU
ko3 unmeHTamMu, KOPHM MHOTOUICHA, NPUMEHSTH JEJICHHEe MHOTOWIeHAa HAa MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera miis pemienus 3anay;

CBOOOJHO ONEpUPOBATh TMOHATHUSMU: CHCTEMa JUHEHHBIX ypaBHEHUH, MaTpulla, OMpPEeIeTUTeNb
MaTpULBl 2 X2 W €ro TeOMETPUYECKUI CMBICI, HUCIOIb30BaTh CBOWCTBA OMpeAenuTenst 2 X 2 s

BBIUYHUCIICHUA €ro 3HAUYCHUSA, HNPHUMCECHATH OINPCACITIUTCIN JIA PCIICHHA CHUCTCMbIL JIMHEHHBIX ypaBHeHHﬁ,



MOJEIUPOBaTh pEAJbHblE CUTyallUd C TIOMOIIbI0 CHCTEMBbl JIMHEWHBIX YypaBHEHUH, HCCIEI0BaTh
IIOCTPOEHHBIE MOJIENIN C IIOMOILBIO MATPUI] U ONPEAEIINTENEH, UHTEPIIPETUPOBATD I1OIY4EHHBIN pe3ylbTar;

MCTOJIb30BaTh CBOMCTBA JEMUCTBUI C KOPHAMU JJIs IPe0Opa30BaHUs BEIPAKEHU;

BBINOJIHATE IPe0Opa30BaHUs UUCIOBBIX BBIPAKEHUH, COJAEpPXKALIMX CTEHNEHH C PALUOHAIbHBIM
HOKa3aTeseM;

MCIOJIb30BaTh CBOMCTBA JIOTapu(pMOB I TpeoOpa3oBaHus Jorapu(MUIECKUX BBIPAKECHUH;

CBOOOJHO OINEpPHUPOBATH TOHATHAMU: HUPPALMOHAIBHBIC, MOKa3aTeJIbHBIE W JIOTapu(pMHUUYECKHe
YPaBHEHMsI, HAXOJIUTh UX PEIIEHHUS C MOMOILBIO PABHOCHUIIBHBIX NEPEXOAO0B WM OCYLIECTBISAS MPOBEPKY
KOpHEH;

IIPUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKHE (OpMYIIbl JUlsl IpeoOpa3oBaHUsl TPUTOHOMETPUUECKUX
BBIPAKECHMUI;

CBOOOJHO ONEpUpPOBaTh IMOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, NPUMEHSTh HEOOXOIMMBbIe
(bopMyIIbI JUIsl pellieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUH;

MOJIETIMPOBATh pEalbHbIE CUTyallUM Ha SI3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA 110 YCJOBHUIO 3aJlauM, MCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C HCIIOJIb30BAHHMEM allapara
anreopsol.

2.3.1.3. ®yHkuuu 1 rpaduKu:

CBOOOJITHO OIEpPUPOBATh MOHATHAMHU: (QYHKIHS, CIOCOOBI 3aMaHus (PYHKIMH, B3aUMHO OOpaTHBIC
GyHKIMM, KOMIIO3ULKs QyHKIUHN, TpaduK PYHKIINH, BBIIOIHATH dJIEMEHTapHbIe TpeoOpa3oBaHusl rpapuKoOB
dyHKIHI;

CBOOOJHO ONEpUPOBATh MOHATHAMHU: 00JaCTh ONpPEAETICHUS U MHOXKECTBO 3HAUCHUH (PYHKIIUH, HYJIN
(GYHKIIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CcBOOO/ZIHO ONEpUPOBATh MOHATUSAMU: UYETHBIE U HEUYETHBIE (DYHKIMH, MEPUOIUYECKHE (YHKIUH,
IPOMEXYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMYMBbl 1 MUHUMYMBbI (YHKIIMH, HauOOJbIlIee U HaUMEHbIIIee
3HaYeHHue PyHKLIUU Ha IPOMEKYTKE;

CcBOOOJHO OIEpPUPOBATh MOHATHSIMH: CTENEHHas (QYHKIUS C HATypaJbHBIM M IEJIbIM IOKa3aTeleM,
rpaduk cTeneHHol (YHKIUHM C HATypajbHBIM U LEJIbIM IOKazareieM, rpauk KOpHsS n-oil CTENeHU Kak
(GyHKIMU 0OpaTHOM CTENEHM C HaTypaJlbHBIM IIOKA3aTeIeM;

ONepUPOBATH MOHATUSAMH: JIMHEHHAs, KBaJpaTW4yHas M JPOOHO-IMHEHHas (YHKIUH, BBITOIHATH
3JIEMEHTapHOE UCCIIEJOBaHUE U TOCTPOCHUE UX IpaUKOB;

cBOOO/IHO ONEpUpPOBATH MOHATUSAMU: MOKa3zaTelbHasl U jJorapudmuueckas QyHKINU, UX CBOICTBA U
rpad UK, UCTIONB30BaTh UX I'PadUKH JUIs pellICHUs YpaBHEHUIA;

CBOOOJHO  ONEpUPOBaTH  MOHATUSAMHU: TPUTOHOMETPHUYECKAs  OKPYKHOCTb,  ONpeAeTICHHE

TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;



UCIOJIb30BaTh rpapuku (QYHKIMNA A7 MCCIEIOBaHUS MPOLIECCOB M 3aBUCHMOCTEM NpHU pPELICHUH
3a/1a4 U3 APYruX Y4eOHBIX MPEIMETOB M PEATbHON >KH3HH, BBIPAKATh (OPMYyJIaMU 3aBHCHMOCTH MEXKITY
BEJIMYUHAMU;

2.3.1.4. Hauana MmaTeMaTU4eCcKOTo aHalu3a:

cBOOO/HO ONEpPUPOBATH MOHATUAMU: apupMETHUECKas U FreoMeTpUUecKas Mporpeccus, 6€CKOHEYHO
yOBIBarONas Te€OMETPUYECKasi MPOrPecCHs, JMHEWHBIH M 3KCHOHEHIUAIBHBIN pPOCT, GopMyrna CIIOKHBIX
MPOIIEHTOB, UMETh MPECTaBICHUE O KOHCTAHTE;

HCIOJIb30BaTh MIPOrPECCUU JIJISl PELICHHS pealIbHbIX 3a/1a4 MPUKJIAHOTO XapaKTepa;

cBO0OOIHO OIepupOBaThH MOHSTUSIMHU: MOCJIEI0BATEIbHOCTb, CIocoObl 3a/laHus
MOCJICIOBATEIPHOCTEH, MOHOTOHHBIC W OTPAaHWYCHHBIC IMOCIEAOBATEIHHOCTH, TIOHUMATh OCHOBBI
3apO’KJICHUS] MATEMAaTHYECKOTO aHaIN3a KaK aHan3a OECKOHEYHO MaJIbIX;

cBOOOHO OIEpPHPOBATh MOHATUSMU: HEMpepbIBHbIE (DYHKLIWU, TOYKU pa3pbiBa rpaduxa QyHKIHH,
aCUMNTOTHI rpaduka yHKINH;

CBOOOJIHO OIEPUPOBATH TMOHATHEM: (YHKIIHS, HENpEephIBHAS HA OTPE3Ke, NMPUMEHSTh CBOWMCTBA
HENPEPBIBHBIX (DYHKIHUN JJIs PEeIICHUS 3a1a9;

cBOOOJIHO OMEpUPOBATh TMOHATUSMU: TepBas M BTOpas MPOU3BOAHBIC (YHKIMHU, KacaTelbHas K
rpaduxy GyHKINU;

BBIYHCIISTH MPOW3BOIHBIC CYMMBI, TPOU3BEACHHS, YaCTHOTO W KOMIIO3HMIIMH JBYX (DYHKIWH, 3HATH
MIPOM3BOTHBIC DJIIEMEHTAPHBIX (DYHKIIHIA;

UCIOJIb30BaTh TEOMETPUUYECKUIN U PU3NIECKUI CMBICI TPOU3BOIHOM ISl pEIICHUS 3a]1a4.

2.3.1.5. MHOecTBa U JIOTUKA:

CBOOOJTHO OIEPUPOBATH MOHATHUSIMHU: MHOKECTBO, OTICPAIIUHU HAJl MHOKECTBAMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBCHHBIH armmapaT Jijisl OMMMCAHUS PEATbHBIX MTPOIECCOB U SBIICHUH,
IIPU PEIICHUH 33729 U3 IPYTUX YYEOHBIX MPEAMETOB;

CBOOOJHO OMEpPUPOBATh MOHATHUSAMHU: ONpEICIICHUEe, TeOpeMa, ypaBHEHHUE-CIEICTBUE, CBOWCTBO
MaTeMaTHIECKOTO 00BEKTA, IOKA3aTeIhCTBO, PABHOCUIIbHBIC YPABHCHUS  HEPABCHCTBA.

2.3.2. K kon1y o0y4enus B 11 xiracce oO0ydaroniuiicss MOMYYHT CIEAYIOUIHE TPEIMETHBIC PE3YITbTAThI
M0 OTAETbHBIM TeMaM QeaepalbHON paboueil mporpammbl  yueOHOTOo Kypca «Aunrebpa W Hauana
MaTEeMaTHYECKOTO aHAITN3a:

2.3.2.1. Yncna v BEIYUACIICHHUS:

CBOOOJIHO OTEPUPOBATH IMOHATHSAMHU: HATypaJlbHOE M IICJIOC YHCIO, MHOXKECTBA HATypPAIbHBIX H
[ENBIX YHCeN, UCIONB30BaTh Mpu3Haku nenuMocT nenbix yucen, HOJ[ u HOK HaTypanbHBIX 9wcen it
pelIeHus 3a1a4, IPUMEHsITh anroput™ EBkinuma;

cBOOOJHO OIEpPUpPOBaTh MOHATHEM OCTaTKa IO MOAYJIO, 3alKChIBaTh HAaTypajibHblE 4YHCIIa B

PA3IMYHBIX MMO3UIUOHHBIX CUCTEMAX CUHUCIICHUS,



CBOOO/IHO OIEpUPOBATH TMOHATHUSAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMIUICKCHBIX YHCEN,
NpPEICTaBIATh KOMIUIEKCHBIE 4YHCIa B alreOpandeckodl M TPUTOHOMETPHUYECKOW (opme, BBITOIHATH
apu(dMeTHUECKUE OTepaliy ¢ HUMU B U300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH.

2.3.2.2. YpaBHEHUS U HEPABEHCTBA:

CBOOO/IHO OIEpUPOBATh MOHATHUSAMH: HPpPAIMOHAIBHBIE, IIOKAa3aTeNbHBIE W JIorapu(MuuecKue
HEPaBEHCTBA, HAXOUTH UX PEIICHHS C TIOMOIIBIO0 PAaBHOCHUIIBHBIX IEPEX0/I0B;

OCYILIECTBISITH OTOOP KOPHEH NMPH pelIeHHH TPUTOHOMETPUIECKOTO YPAaBHEHUS;

CBOOO/IHO ONEPHPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, NPUMEHSATh HEOOXOIUMBIC
(GOpMyIIBI U PELIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUpPOBaTh TOHATHSMH: CHCTEMAa M COBOKYITHOCTH YpPaBHEHHH U HEpPaBEHCTB,
PaBHOCWIJIBHBIE CHCTEMBl M CHUCTEMBI-CICJCTBHS, HAXOIUTh PELICHHS CHCTEMBbl M COBOKYITHOCTEU
palMOHANBHBIX, HPPAIIMOHAIBHBIX, TTOKA3aTEIbHBIX H JIOTApU(PMHUUYECCKUX YPAaBHEHHI U HEPABCHCTB;

peuath paluoHaNIBHEIE, UppaloOHAIIbHEIC, HIOKa3aTeNbHbIE, Jorapu(MUUECKIe u
TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, CO/ICPIKAIINE MOIYIIH U TTapaMeTPHI;

NPUMEHATh Tpadudyeckue METOAbl Ul PElICHWs YpaBHEHHH W HEPAaBEHCTB, a TAaKXkKe 3agad C
napaMeTpamu;

MOJICJIUPOBaTh pEajbHbIE CUTYyallMM Ha S3bIKe alreOpbl, COCTAaBIATH BBIPAXKEHUS, YpaBHEHUS,
HEpaBEHCTBA M MX CHUCTEMBI 110 YCIIOBHIO 33J[aud, UCCIIEIOBATh MTOCTPOCHHBIE MOJEIH C MCIIOJIb30BaHUEM
ammapara anreOpbl, HHTEPIPETUPOBATH MOJyYSHHBIH Pe3yiIbTar.

2.3.2.3. ®yHKUMHU U TpaduKH:

CTPOUTH I'paMKU KOMHO3MLIMHU (PYHKIMH C MOMOUIbIO 3JIEMEHTAPHOTO HCCIENIOBaHMS M CBOWCTB
KOMITO3UIIUH IBYX (PYHKIINH;

CTPOUTH TEOMETpHUUYECKHE 00pa3bl YpaBHEHUH M HEPABEHCTB HA KOOPIMHATHOM TIOCKOCTH;

CBOOOJIHO ONIEPUPOBATH MOHATHIMHU: TpaUKH TPUTOHOMETPHUECKUX (DYHKIIMA;

NPUMEHATHh (PYHKIMH JUI MOJICTUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.

2.3.2.4. Havyana MaTeMaTH9YeCKOTO aHAIH3a:

MCTIOJIH30BATh TIPOU3BOIHYIO JIJISl HCCIIEIOBaHUS (PYHKIIMHM HA MOHOTOHHOCTH U DKCTPEMYMBEI,

HaXOJUTh HanOoJIbllee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

UCIOJIb30BATh MPOU3BOIHYIO JJISI HAXOXKACHUS HAMJIYYIIEro pellieHusl B MPUKIIAIHBIX, B TOM YHCIe
COLMATEHO-O)KOHOMHYECKUX, 3a/avax, JJs OINpeNeNeHUs] CKOPOCTH W YCKOpPEHHs Tpoliecca, 3aJaHHOTO
dbopmyroit uiu rpaguKom;

CBOOOJHO OINEpPUPOBATH TMOHATHAMM: MEpBOOOpa3Has, OINPEAeNEHHBIH HMHTErpaj, HaxOJUTh
epBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMNA U BBIYUCIATH HHTErpai 1o Gopmyine Herorona—JleiiOnuma;

HaxOJIUTh IUIOIIAIN TIOCKUX (GUTYP B 0OBEMBI TEJT C TTOMOIILI0 HHTETPAJIA;



UMETh TpPEJCTAaBICHHE O MaTeMaTHYeCKOM MOJICITUPOBAaHMM HAa TPUMEPE  COCTaBIICHHS
muddepeHIMATBHBIX YPaBHEHHUI,
peliaTh NpUKIAIHbIC 337a91, B TOM YUCIIe COLUATbHO-YKOHOMHYECKOTO B (DU3MYECKOTr0 XapaKkTepa,

cpeacTBaMu MaTEMAaTUYCCKOT'O aHaJIM3a.



Bcero 272 u

3. TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC

(4 4 B HEnemo, Bcero 136 u)

Tembl, OcHoOBHOE coJep:kaHue OcHOBHBIE BUBI DJleKTpPOHHBbIe 00pa3oBaTe/ibHbIe | BocnurareabHble 3a1a4u

pacKpbiBaoIme AeSITEIbHOCTH pecypchl

JAHHBIA  pa3aen o0y4arumxcst

NpoOrpamMmali,
u KOJIMYECTBO
4acoB, OTBOJAHMOE
Ha WX H3y4YeHHe
MHo:xecTBO MHoKecTBO, onepanum Hal Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH https://www.yaklass.ru/p/geometri BerlpaxaTh no3HaBaTeIbHbIE
AedCTBUTEIbHBIX MHO)KECTBAMH U HX CBOMCTBA. armapar JUisl ONMCAaHKs X0a PeLICHHUSI a HHTEPECHI B IIPEAMETHON 001acTH
qHCel. Huarpammsl Ditnepa — Benna. MaTeMaTHYeCKUX 3a/1a4, a TAKKE PeabHbIX «AnreGpay ¢ yu€ToM CBOHX
MHoOro4/1eHbl. [IpuMeHeHHEe TEOPETUKO- MPOLIECCOB U siBlicHUi. OnepupoBaTh https://resh.edu.ru/subject/17/11/ HMHTEPECOB, CIOCOOHOCTEIH,
PaunonainbHbie MHOYKECTBEHHOT'O ariapara Jjist NOHTHSIMH: PALMOHAIBHOE YHCIIO, JOCTIKEHU.
YpaBHeHUs U pelIeHHs 3a/1a4. OecKOHeYHas IePHOInIecKast Apo0b, BsIpakath IIOHUMaHKE 3HAYCHUS
HEpaBeHCTBA. PauyonanpHble yncia. OOBIKHO- TPOIIEHTHI, HPPALMOHAIBHOE U HAayKH B KU3HH POCCHHCKOTO
Cucrembl BEHHBIC W [ECATHYHBIC APOOH, JIEACTBUTEBHOE YHCIIO; MOJYIb JCHCTBH- obuiecTBa, 06eCEeYCHUH ero
JIMHEHHBIX TPOIEHTHI, GECKOHEYHBIC TEIBHOTO YHCIIA; UCMOIb30BATH 3TH TIOHATHS 6€30MacHOCTH, TYMaHUTAPHOM,

yYpaBHeHMIi — 24 4

MepUOTUIECKUE IPOOH.
ITpumenenue npobeit u
MIPOLIEHTOB ISl PEIICHHUS
MIPUKITATHBIX 33724,
JeticrButenbHble yucia. Pamuo-
HaJbHBIE U HUppaALMOHAJIbHBIE
yucna. ApudMeTHIECKUE orepa-
1Y C IEHCTBUTEJILHBIMH YUCa-
MU. Moaynb JIeHCTBUTENBHOTO
YHcya u ero cBoiictea. [Ipubmm-
XKEHHBIE BRIYUCIICHUS, TIPABHIIA
OKpPYTJICHUSI, TPUKHUJIKA U OIICHKA
pe3ysbTaTa BEIYUCIICHUH.
OCHOBHBIE METOJIBI PEIICHUS Tie-
JIBIX ¥ IPOOHO-pAIMOHATBHBIX
ypaBHEHUH U HepaBeHCTB. MHO-

IIPY [IPOBEJICHUY PACCYKICHUN U
JIOKA3aTeNbCTB, MPUMEHSATH JpooH U
TPOUECHTHI JJIA PCIICHUA NMPUKIaJTHBIX 3a1a4
W3 pa3IMYHbIX OTpacieil 3HaHUK U pealbHOMI
xm3Hn. Memoap30BaTh NpuOIKEHHEIC
BBIYMCIICHUS, IPABUIIA OKPYTJICHHUS,
MPUKUAKY U OLIEHKY pe3yJibTaTa BHIYUCICHUH.
IIpuMeHSITH pa3IU4HbIe METOABI PELICHHS
PAIMOHATBHBIX U IPOOHO-pAIIHOHATBHBIX
ypaBHeHnﬁ; a TaK)KC METOI MHTECPBAJIOB JJIA
pemenus HepaBeHCTB. OnepupoBaTh
NOHATUSIMU MHOTOYIEH OT OJHOU Iepe-
MEHHOM, €ro KOpHU; IPUMEHSATD JIEJICHHE
MHOTO4JIEHa HA MHOTOWIEH C OCTaTKOM,
TeopeMy besy u Teopemy Buera ana pemenus
3a/1a4.

COLMAIEHO-?)KOHOMHYECKOM Pa3BUTHH
Poccun.

JleMOHCTpUpOBaTh HABBIKU
KPUTHYIECKOTO MBIIIICHNUS,
OINpENENeHUs 10CTOBEPHON HAy4YHOU
nH(popMannK U KPUTHKN aHTHHAYYHBIX
MpeICTaBICHUMA.

Pa3BuBaTh ¥ NPUMEHATH HABBIKU
HaOJII0ICHNs], HAKOTUICHUS 1
cucTeMaTH3anuu GakTOB, OCMBICIEHUS
OIIbITA B UCCIIEA0BATEILCKOM
JIESITEIILHOCTH.
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TOYIEHBI OT OJTHOM MEePEeMEHHOH.
Jenenue MHOrouieHa Ha MHO-
rowieH c ocraTkoM. Teopema
bezy. MHorounessl ¢ uensIMu
ko3 Punmenramu. Teopema
Buera.

Pewenue cucrem JIMHEHHBIX
ypaBHEHHHA. Matpuia cucTeMsl
JIMHENHBIX YPaBHEHUM.
Onpenenurens MaTpuLbl 2X2, €ro
T€OMETPUYECKUI CMBICT H
CBOMCTBA; BBIYUCIIEHUE €r0
3HAYCHUS; IPUMEHEHUE
OTIpeICIIUTEISI TSl PELICHUS
CUCTEMBI JIMHEWHBIX YPaBHEHUI.
Pemenue npuknaaHelx 3ama4 ¢
MTOMOIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

OHepPlpOBaTb NMOHATUAMM: CUCTCMA

JIMHEHHBIX ypaBHeHHﬁ, MaTtpuna, onpeacinuTeiib

MaTpUIIBL.
Hcnosb3oBaTh cBOMCTBA onpenenuTens 2x2
JUIA BBIYMCIICHUS €ro 3Ha4yeHus,
NPUMEHSATh ONPEACTUTENN AJIS PEICHUs
CUCTEMBI JINHEUHBIX YpaBHEHUI.
MoaennpoBaTh peaabHbIE CUTYaIUN C
MTOMOILBIO CHCTEMBI JINHEMHBIX YPaBHEHUIA,
HCCJIe0BATh IIOCTPOCHHBIE MOJIETIH C
TIOMOIIBIO MAaTPHUI] U ONPE/IeNINTEICH, MHTep-
MPeTHPOBATH MOITYyYCHHBIN PE3yIbTaT

DyHKUMU U
rpauku.
Crenennas
(pyHKUMA ¢ HeabIM
nokasarejeMm — 12 4

OyHKIMS,  CIOCOOBI
3amaHus GyHKOUH. B3anmMHO
oOpaTHBIe (QYHKIIUH.
Komnosumuss  ¢pyHKIHi.
I'papux ¢ysxmmu. One-
MEHTapHEIC

npeoOpa3oBaHus rpaduKoB
(hyHKIMH.

OO6usiacTh onpeeneHus u
MHOYECTBO 3HAYCHHUN (DYHKIIUH.
Hymu ¢pynxnuu. [IpomexyTku
3HAKOIOCTOSIHCTBA. YETHBIE U
HeuéTHBIC QyHKIHH.
[epnoanveckue QyHKINH.
IIpoMexxyTkrm MOHOTOHHOCTH
¢dbyHKIEA. MakCUMyMBI U
MUHUMYMBI  (DyHKIIUH.
HauGonemee wu
HauMeHbIIIee 3HaYeHHE
(yHKOMH Ha TIPOMEXYTKE.
Jluneiinas, KBaapaTu4yHas H
JPOOHO-TMHEHHAS

dyHKIIMK. DIeMeHTapHOe

OnepupoBath NOHATHAMM: QYHKIHS,
CIIOCcOOBI 331aHMs (QYHKIMN; B3aHMHO
oOpaTHBIe PYHKIIUH, KOMITO3UIHS () YHKIIHIA,
rpaduk GyHKIUH, 00IaCTh OIPEICTICHAST U
MHOXKECTBO 3HAUE€HUH (QYHKIINH, HYJIN
(YHKIMH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA;
JIMHEIHas, KBaJpaTH4HAas, IPOOHO-JIHHEHHas
U CTereHHas (DYyHKLUH.

BbInoJHATH 31€eMeHTapHbIe TpeoOpa3oBaHus
rpaduKoB () YHKITHH.

3HATh U YMETh J10Ka3bIBaTh YETHOCTh WIH
Heu€THOCTh (DYHKIUH, IEPUOTTIHOCTh
(YHKIMH, HAXOAUTH TIPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI 1
MHUHAMYMBI QYHKINH, HAHOOJIbIIEE U
HavMeHblIee 3Ha4eHHe QYHKINH Ha
MIPOMEXKYTKE.

®opMyaHpPOBaTH N HILTIOCTPHPOBATH
rpaguyecKy CBONCTBA JTMHEWHOH,
KBaJIpaTUIHOH, JAPOOHO-IMHEHHOW W
CTETICHHON (YHKITHH.

Boipaxatrs ¢gopMysIaMu 3aBUCUMOCTH
MEXXIY BETHINHAMHU.

https://www.yaklass.ru/p/geometri
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Bripaxats o3HaBaTeIbHBIE
HHTEPECHI B IPEIMETHOH 001acTH
«Anredpay ¢ y46TOM CBOUX
HHTEPECOB, CITIOCOOHOCTEH,
HOCTHIKEHUH.

BripaxxaTh nOHUMaHUE 3HAYCHUS
HAyKU B )KU3HU POCCUHCKOIO
o01iecTBa, 00€CIICYSHUH €TI0
6e3011aCHOCTH, TYMaHUTAPHOM,
CONMAIEHO-?)KOHOMHYECKOM Pa3BUTHH
Poccun.

JleMOHCTpUpOBaTh HABBIKU
KPUTHYECKOTO MBIIIJICHUS,
OTIpeJieTIeHusl JOCTOBEPHOH HayqIHOMH
HHPOPMALUU U KPUTUKA aHTUHAYIHBIX
MpeICTaBICHUN.

Pa3BuBaTh ¥ IPUMEHATH HABBIKH
HaOJII0IeHNs], HAKOIUICHUS 1
cucTeMaTH3anuu GakTOB, OCMBICIEHUS
OTIBITA B MICCIICIOBATENBCKOM
JIESITETTBHOCTH.



https://www.yaklass.ru/p/geometria
https://www.yaklass.ru/p/geometria
https://resh.edu.ru/subject/17/11/

WCCleI0OBaHUE U MMOCTPOCHUE

rpagukoB  3THX QyHKUUIL.
CTelleHb C IEIbIM IT0Ka3aTeIEM.
bunom Hrrotona. Ctenennas
GyHKIMS ¢ HATypajlbHBIM U
LeJbIM MoKa3artejeM. Eé
CBOHCTBa ¥ rpaduk

3HaTh onpeieJieHNe U CBOICTBA CTETICHH C
LIEJTBIM [TOKa3aTesieM; NOAXOSIIyIo Gopmy
3aMUCH JEHCTBUTENBHBIX YHCEN IS PEIICHUS
MIPaKTHYECKUX 33134 U MTPEACTaBICHHS TaHHBIX

ApudmMeTnyecKuii ApudMeTHIECKU KOPEHb HATY- DopMyJIHPOBATh, 3AIMCHLIBATH B https://www.yaklass.ru/p/geometri JleMOHCTpHUPOBAaTh HABBIKK
KOpeHb N-0i paJbHON CTETEHH U €ro CBOW- CHUMBOJINYecKoi opMe U UCTIONIB30BATh a KPUTUYECKOI'O MBIIICHHUS,

CTeneHHu. CTBa. CBOMCTBa KOPHS N-0# CTENeHU /IS oTpe/ieTIeHusI JOCTOBEPHOM HAYYHOMH
Hppauunonaapibie | IIpeoOpa3oBaHHS YHUCIOBBIX BbI- peoOpa3oBaHus BEIPAKCHHIA. https://resh.edu.ru/subject/17/11/ nH(pOpMALIUK U KPUTUKU aHTHHAYYHBIX

YpaBHenusi — 15 4

PaKeHUH, COAEPKALIUX CTECIICHH
¥ KOPHH.
HppanyonanabHele  ypaBHEHUS.
OCHOBHBIE METOIbI PELICHUS
UPPAaIOHATIBHBIX YPaBHEHHH.
PaBHOCHIIBHBIE TTEPEXO/IBI B pe-
IICHUH UPPALIMOHANBHBIX yPaB-
HEHUM.
CpoiicTBa u rpaduk KOpHS N-0i
CTETIeHHU KaK (QYHKIIUH 00OpaTHOM
CTEIIeHHU C HaTypaJbHBIM IOKa-
3aTeneM

HaxoauTh penieHusi HppannoHAIBHBIX
YpaBHEHHH C TOMOIIBIO PABHOCHIBHBIX
MePEeX0JJ0B WM OCYILIECTBIISIS IPOBEPKY
KOpHEH.
Crpours rpaduk GyHKINU KOpHS N-0if
CTENECHHU KaK 00paTHOM A1l QyHKLUK CTETICHH C
HaTypaJIbHBIM NOKa3aTeIeM

MIpEICTaBICHUM.

Pa3BuBaTh 1 IPUMEHATH HABBIKH
HaOIIOIEHUS, HAKOTIJICHHUS U
cucTeMaTH3anud PakToB, OCMBICICHUS
OIIBITA B UCCIIEAOBATEILCKOM
JIeSITCIILHOCTH.

IMoka3arenbHas CrerneHb ¢ palnoOHAIBHBIM TOKa- DopMyJIHPOBATH ONIPeE/IeJIeHHe CTSIICHH C https://www.yaklass.ru/p/geometri BeipaxkaTh TOHUMAaHUE 3HAYCHHUS
dyHkmus. 3aTeNeM U e€ CBOMCTBA. paLOHAIBHEIM [TOKA3aTEJIeM. a HayKH B )KH3HH POCCHHCKOTO
Iloka3zarebHbIE IloxasarenbHas ¢yHKuusA, e¢€ BrINONHATE MpeoOpa3oBaHus YUCIOBBIX

ypaBHeHusi — 10 u

cBoiicTBa u rpaduk. Mcrnons3o-
BaHHE Trpaduka QYHKINH I
pelIeHys] ypaBHEHHU.
ITokazarensHbie ypaBHeHuUs. Oc-
HOBHbIE METO/IbI PEIlIeHHs TTI0Ka-
3aTeJbHBIX YpaBHEHHH

BBIPAXKEHUI, COIEPIKALUX CTEIIEHU C
panMoHanbHBIM NokasateneM. Mcnosib30BaTh
nu(ppoBbie pecypebl Ul IOCTPOCHUs
rpadmKa TOKa3aTeIbHOM (QYHKIUH |
n3ydenust e€ cpoiicts. Haxoaurs pemieHus
MOKa3aTeIbHbIX YPABHEHUN

https://resh.edu.ru/subject/17/11/

o01ecTBa, 00€CIICYSHUH €T0
6e3011aCHOCTH, TYMaHUTAPHOM,
CONMAIEHO-?)KOHOMHYECKOM Pa3BUTHH
Poccun.

JleMOHCTpUpOBaTh HABBIKU
KPUTHUYECCKOTO MBIIIJICHUA,
OINpEeNeNeHus TOCTOBEPHON Hay4YHOU
nH(popMannK U KPUTHKN aHTHHAYYIHBIX
MIpeICTaBICHUM.

Pa3BuBaTh 1 NpUMEHSATH HABBIKH
HaOJII0ICHNS], HAKOTUICHUS 1
crcTeMaTH3aluy (GakToB, OCMBICIICHHS
OTIBITa B CCIIEA0BATEIbCKON
JIESITEIIHOCTH.

Jlorapugmuyeckas

Jlorapudm gncia. CBoHCTBA JIO-

JaBaTh onpenesnenue gorapudma qncia;

https://www.yaklass.ru/p/geometri

BBIpa)KaTB TI03HAaBaTCIbHBIC
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(ynkunus.
Jlorapupmuyeckue
ypaBHeHns — 18 4

rapudma. JlecssTuuHbIC U HATY-
painbHsbIe Jorapudmsl. [Ipeobdpa-
30BaHUE BHIpaXKeHUH, coaepiKa-
IIUX JIOTapUPMEL.
Jlorapupmudeckas GpyHkuus, e€
cBoiicTBa 1 rpaduk. Vcrnons3o-
BaHUE Trpaduka QYHKINH I
pelIeHys] ypaBHEHUH.
Jlorapudmuyeckie ypaBHEHUS.
OCHOBHBIE METOIBI PELICHUS
Jorapu(pMUIECKUX YpaBHEHUH.
PaBHOCHIIBHBIE TIEPEXO/BI B
peLIeHUH JIOTapUPMUIECKIX
YpaBHEHUU

JECATHYHOTO U HATypaJIbHOTO Jorapudma.
Hcnonb3o0BaTh CBOMCTBA JIOrapUPMOB ISt
IpeoOpa3oBaHus JOrapUPpMUIECKIX
BeIpakeHuil. CTpouTs rpadux
norapupMuyecKoi QyHKIIMK KaKk 00paTHOHM K
MI0Ka3aTeJIbHOM M UCII0Ib30BaTh CBOMCTBA JIO-
rapupMIIecKol QYHKINH U PEIICHAS 3a1a4.
HaxoauTh pemeHus norapuMUUECKUX
YPaBHEHHUH C MOMOIIBIO PaBHOCHIBHBIX
TIEPEX0JI0B MIIH OCYIIECTBIISS TPOBEPKY KOPHEH

a
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HMHTEPECH B MIPEIMETHOM 001aCTH
«Anredpay ¢ y4éTOM CBOUX
HHTEPECOB, CIOCOOHOCTEH,
JOCTHIKEHUH.

Pa3BuBaTh U IPUMEHATH HaBBIKU
HaOJII0IcHUS, HAKOILICHHS K
cUCTeMaTH3aluy PaKTOB, OCMBICICHUS
OIIBITA B MCCIIEAOBATEILCKOM
ICATCITLHOCTH.

Tpuronomerpuye-
CKHe BbIPA’KEHUS U
YpaBHeHHs — 22 4

CuHyc, KOCUHYC, TAHT€HC U KO-
TaHT€HC YHCJIOBOTO apryMeHTa.
ApKCHHYC, apKKOCHHYC H
apKTaHT€HC YHCIIOBOTO
apryMeHTa.
Tpuronomerpuueckas
OKPYXXHOCTb, OTIpEeIeHHUE
TPUTOHOMETPUUECKHUX (PyHKIMIA
YHCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUYECKHE
hopmybl. [IpeobpazoBanue
TPUTOHOMETPUIECKHUX
BbIpaKeHUil. Pemienue
TPUTOHOMETPHUYECKHUX YpaBHEHHUH

JlaBaTh onpe/enaeHns CUHyca, KOCUHYcCa,
TaHIe€HCa U KOTaHTe€HCA YHCIIOBOTO
apryMeHTa; a TaK)ke apKCHHYca, apKKOCHUHYycCa
U apkTaHresca yucia. IIpuMeHsTh OCHOBHbIE
TPUTOHOMETpHUUECKHE POPMYJIBI ISt
IpeoOpa3oBaHusl TPUTOHOMETPHUUECKHUX
BBIPAKEHUH.

IIpumensiTh HOPMYIBI TPUTOHOMETPUH IS

pEeIIeHUs] OCHOBHBIX THIIOB

TPUTOHOMETPUUECKHUX ypaBHEHHUN

https://www.yaklass.ru/p/geometri
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BelpaxaTh no3HaBaTenbHbIE
HHTEpECH! B IPEIMETHOM 001acTH
«Anrebpa» ¢ yu€ToM CBOUX
HHTEPECOB, CIIOCOOHOCTEHA,
JIOCTHKEHUM.

Pa3BuBaTH M IPUMEHSATH HABBIKH
HaOJIOICHUSI, HAKOTUICHUS U
cHcTeMaTH3auu HaKTOB, OCMBICIICHUS
OITBITA B UCCIICIOBATENBCKOM
JEATEeIbHOCTH.

IMocnenoBaTeib-
HOCTH
U nporpeccun — 10 4

TlocnenoBaTenbHOCTH,

CII0COOBI 3aJaHus
MocneaoBaTeIbHOCTEH. MeTo
MaTeMaTHYECKOW MHTYKIIHH.
MOHOTOHHEIC U OTPaHIYCHHEBIC
nocienoBatebHOCTH. VcTopus
aHanmm3a OECKOHEYHO MaJlbIX.
Apudmerndeckas u
TEOMETPUYECKAs MPOTPECCHH.
BbeckoneuHo yObIBaromias reome-
Tpudeckas nporpeccus. Cymma
OeckoHEeYHO yOBIBaIOIIEeH Teome-
TpUYECKOM mporpeccuu. JInnei-

OnepupoBaTh NOHATHAMU:
IIOCTIeIOBATENBHOCTD, CIIOCOOBI  3aJaHus
MOCTIeIOBATENbHOCTEH; MOHOTOHHBIE H
OTPaHUYEHHBIE NOCIEA0BATEIbHOCTH;
HCCIeI0BATh [I0CIEJ0BATEIbHOCTH  Ha
MOHOTOHHOCTb M OIPaHHMYEHHOCTD.
IMonyuaTs npeacrasiieHne 00 OCHOBHBIX
njesx aHann3a OECKOHEYHO MaJIbIX.
JlaBaTh onpenenenne apupMeTHIECKOH U
TEOMETPUIECKOH MTPOTPECCHHU.
Jloka3bIBaTh CBOMCTBA apU(PMETHIECKON H
TEOMETPUYECKOH ITPOTPECCH, HAXOANUTH
CYMMY WICHOB IIPOTPECCHH, a TAKKE CYMMY

https://www.yaklass.ru/p/geometri
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JleMOHCTpUpOBaTh HABBIKU
KPUTHYIECKOTO MBIIIICHNUS,
OIPEJENICHUs JOCTOBEPHO Hay4YHOI
nH(popManuK U KPUTHKN aHTHHAYYIHBIX
MpeJCTaBICHHN.

Pa3BuBaTh ¥ NPUMEHATH HABBIKU
HaOJII0ICHNs], HAKOTUICHUS 1
crcTeMaTH3aluy (akToB, OCMBICIICHHS
OIBITA B HCCIE0BATENbCKOMN
JIESITEIILHOCTH.
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HBI U DKCIIOHEHIIUATIBHBINA POCT.
Yucno e.
dopMmyia CI0KHBIX MPOLIEHTOB.
Hcnonb3oBaHue Mporpeccuu Ais
pelIeHus peabHBIX 3aa4 MpH-
KJIQJHOTO XapakTepa

YJICHOB OECKOHEYHO yOBIBAIOIICH
reOMETPUYECKOM MTPOTPECCHH.
Hcnonn30BaTh NPOrpeECCHA JUTS PEIICHHS
3aj1a4 MPUKJIAHOTO XapaKTep.
MpumensiTe GOPMYITY CIOKHBIX POLEHTOB
JUIsL pELICHNS 38]1a4 U3 PEaIbHON MPAKTHKH

HenpepniBHBIE HenpepsiBuble QyHKIME 1 OnepupoBaTh NOHATHAMM: HYHKIMS https://www.yaklass.ru/p/geometri BrIpakaTh no3HaBaTeIbHbIE
byHkuuu. WX CBOICTBA. Touxka HeTpephIBHAs HA OTPE3KE, TOUKA pa3pbIBa a HHTEPECHI B IPEIMETHOH 001acTH
IIpousBoanas — paspbIBa. ACHMIITOTHI ¢byHKIMH, acuMITOTa Tpaduka GyHKINH. «Anrebpa» ¢ yu€ToM CBOUX
20 g rpadukoB  Qyukuuii. CBoiictBa | IIpHMeEHATH CBONCTBA HENPEPHIBHBIX https://resh.edu.ru/subject/17/11/ HHTEPECOB, CIOCOOHOCTEH,
(yHKIMH HEITPEPHIBHBIX Ha (GyHKIMH U perIeHns 3a1ad. JIOCTHKECHHUH.
oTpeske. MeTo1 HHTepBaloB OnepupoBaTh NOHATHSIMH: TIEPBast U BTOpas JleMOHCTpHPOBaTh HaBBIKA
JUIL pEIICHHWsS HEPaBEHCTB. MIPOMU3BO/IHBIE (DYHKIMH; TOHIMATh KPUTHYECKOTO MBIIIJICHUS,
IIpumeHeHne CBOMWCTB (U3MYECKUI U TeOMETPUIECKUI CMBICIT OIpEJEIICHUS JOCTOBEPHOM Hay4YHOI
HENpephIBHBIX ~ (QYyHKOWI  1uist MIPOM3BOIHOM; 3aITUCHIBATh YPAaBHEHHE Ka- nH(popMaLUK U KPUTHKU aHTHHAYYHBIX
pelieHus 3a1a4. CaTEJILHOM. IIPEICTaBICHUN.
I[TepBast u BTOpasi NpOU3BOIHBIE Bbruncasits Ipon3BOHBIE CYMMBI, Pa3BuBarh 1 NPUMEHSTH HABBIKH
¢ynkuun. OnpeseneHue, reoMe- | MPOU3BEICHHUS, YACTHOTO U CI0XKHON HaOJII0ICHU S, HAKOTUICHUS 1
TPUYECKUH | GbyHKIMN. cucTeMaTH3aluuu (HakToB, OCMBICICHHS
(usmuecKuii cMBICI H3y4yaTs npon3BOIHbIE HIIEMEHTAPHBIX OTIBITa B MCCIIEA0BATEIBCKON
MPOU3BOJHON. YpaBHEHHUE ¢yHKunii. Uecnosib30BaTh reOMETPHYSCKIHA U JIeSATENbHOCTH.
KacaTelibHOM K TpaduKy (U3HYECKNI CMBICI TIPOU3BOJHOM AJIs
¢$yHKINH pemeHus 3a1a4d
[TpousBosaHBIE 3I€MEHTaPHBIX
¢ysaxuuit. [IponsBoanas cym-
MBI, IPOU3BEJICHUS, YACTHOTO U
KOMIO3UIHH HYHKIUN
IloBTOpeHUe, OcCHOBHBIE IOHATHS Kypca ajre- IIpuMeHsITh OCHOBHBIC MOHATHS Kypca https://www.yaklass.ru/p/geometri JleMOHCTPHPOBATH HABBIKU
00001IeHHE, OpHI 1 HaYaJI MAaTEMAaTHIECKOTO anreOpbl ¥ HaYaJl MaTEeMaTHYECKOTo aHATTN3a a KPUTHYIECKOTO MBIIIICHNUS,
cHCTEeMATH3aAMA ananu3a 10 kacca, 0600meHne JUTS PEIICHNUS 33124 U3 PeaibHOMN JKU3HU OTIpE/IeIICHNUS TOCTOBEPHON HAYYHOU

3HAHMI — S5 4

W CUCTEMaTHU3alMs 3HAHUH

JpPYI'UX IIKOJbHBIX IPEIMETOB

https://resh.edu.ru/subject/17/11/

nHGOPMALNU ¥ KPUTUKH aHTHHAYYHBIX
IpeJCTaBICHHN.

Pa3BuBaTh ¥ NPUMEHATH HABBIKU
HaOJII0ICHNS], HAKOTUICHUS 1
crcTeMaTH3aluK (PaKkToB, OCMBICIICHHS
OIBITA B HCCIE0BATENbCKOMN
JIeSITETIbHOCTH.

OBIIEE
KOJIMYECTBO
YACOB 1O
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ITPOI'PAMME —

136 4
11 KJIACC
(4 g4 B HEnemo, Bcero 136 u)
TeMbl, OcHOBHOE coaepkaHue OcHOBHBIE BU/AbI 1eATCJIBHOCTH OﬁyanOHII/IXCﬂ BHGKTPOHHBIC BocnurareibHbie 3ajauyn
pacKpbIBalOIH | pasjieia o0pa3oBaTesibHbIE pecypChl
e TaHHBIH
pasznen
NPOrpaMMbl,

U KOJIHIECTBO
yacoB, 0OTBOJAUMOE
Ha UX M3YYCHHC

NPOU3BOIHON - 22
q

skcTpeMyMbl. Haxoxnenue
HanOOJIBIIET0 U HANMEHBIIIEr 0
3HAYEHUS HEIIPEPBIBHON
(hyHKIMH Ha OTpe3Ke.
IIpuMmeHeHne npou3BOJHON 1Is
HaXOKICHUS HAUITY4IIEro
pelieHus B MPUKIAJHBIX
3ajavax, A1 ONpeleNeHHs
CKOPOCTU U YCKOPEHHUS
npoliecca, 3aJaHHOTO
(opmynoii unm rpadukom.
Komnozumus Gyskiuii. 'eome-
TpHU4ecKre 00pa3sl ypaBHEHHH
1 HEPaBEHCTB Ha
KOOPAMHATHOM IJIOCKOCTHU

reoMeTpuueckue o0passl ypaBHEHHI 1 Hepa-
BEHCTB Ha KOOPJMHATHOH IJIOCKOCTH.
Hcnonb30BaTh NPOU3BOIHYIO [
uccie1oBaHus (GYHKIIMK HA MOHOTOHHOCTB U
SKCTPEMYMBI; HAXOAUTh HanOOJIbIIEee U
HaMMEHBIIIee 3HaYeHUs (DYHKIIH HeTPEPhIBHOMN
Ha OTpe3Ke; CTPOUTH Tpaduky QYHKIHNA Ha
OCHOBaHUU NPOBEAEHHOIO UCCIICOBAHMUS.
Hcnosb30BaTh IPOU3BOIHYIO IJIST HAXOXKIAECHUS
HaWIy4llIero peleHus B IPUKIAIHbIX, B TOM
YlCcIIe COLUANIBbHO-)KOHOMHUYECKUX, 3a1a4ax, s
OTIpeIeNIeH s CKOPOCTH M YCKOPEHHS TpoIiecca,
32IaHHOTO (OPMYIION HITH TPAPUKOM.
IMoayuaTh npeacTaBjeHHe O IPHMEHECHUH
TIPOU3BOIHOM B Pa3IMYHbBIX OTPACISAX 3HAHUN

https://resh.edu.ru/subject/17/11/

Hccienosanue IIprMeHeHHE TIPOU3BOIHOM K Crpouts rpaduk KOMIO3UIMH (GYHKIHHA C https://www.yaklass.ru/p/geometr BerlpaxaTh M03HaBaTeIbHbIC
dyHKumii UCCIeI0BaHNI0 QYHKIIMH Ha MTOMOIIBIO DIIEMEHTAPHOTO HCCIIEOBAHUS U ia MHTEPECHI B IPEJMETHON 001acTH
NOMOLIbIO MOHOTOHHOCTb U CBOWCTB KoMIo3uIKU. CTPOUTH «Anrebpay ¢ y4€TOM CBOUX

HMHTEPECOB, CIIOCOOHOCTEH,
TOCTHXKCHUM,

BI)Ipa)KaTI: IIOHUMAaHHUEC 3HAYCHU S
HAyKU B )KU3HU POCCUICKOIO
o0111ecTBa, 00ECIICYSHUH €T0
0e30IaCHOCTH, TYMaHUTaAPHOM,
CONMATEHO-Y)KOHOMHYECKOM Pa3BUTHH
Poccun.

Pa3BuBaTh ¥ IPUMEHATH HABBIKH
HaOJII0IcHUS, HAKOILICHHS U
cucTeMaTH3anud PakToB, OCMBICIICHUS
OIIBITA B MCCIIEA0BATEILCKOM
JIEATENILHOCTH.

IlepBooOpa3nas u
HHTerpaj - 12 4y

IepBooOpa3Hasi, OCHOBHOE
CBOMCTBO MEPBOOOPA3HBIX.
ITepBooOpa3Hbie
9JIEMEHTAPHBIX (QYHKIHH.
[IpaBuia  HaxoXICHUS
nepBooOpasHbIX. MHTErpait.
['eomeTpHuecKuil CMBICI

OnepupoBaTh MOHATUSIMU: TIEPBOOOpA3HAST U
onpenenéHupiit uaTerpai. Haxoaurnb
MIePBOOOPA3HBIE TIEMEHTAPHBIX QYHKITUHN H
BBIUUCIIATH HHTETpal o Gpopmyiie Herorona —
JleiiOauna.
HaxoauThb 1uioniaay miockux Guryp u o0bEMbI
T€J1 C IOMOIIBIO ONPEAEIEHHOr0 HHTErpaa.

https://www.yaklass.ru/p/geometr
ia

https://resh.edu.ru/subject/17/11/

BBIpa)KaTB IIOHUMAHHUEC 3HAYCHUA
HAayKU B )KU3HU POCCUHCKOIO
o01iecTBa, 00ECIICYEHUH €T0
0€30IIaCHOCTH, TYMaHUTAPHOM,
COLUATEHO-I)KOHOMHYECKOM Pa3BUTHH
Poccun.

JleMOHCTPHPOBATH HABBIKU
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uHTerpaia. Beruncnenne
OIIPEJEIIEHHOIO0  MHTErpaia

no ¢popmyine HproTona —
JletiOHuma.

[Ipumenenne uaTErpaa s
HaXOXJCHUS TUIOIIaAeH
IUIOCKHUX GUTYpP U 00BEMOB
TE€OMETPUYECKHX TEII.

IIpmmeps! pemrennii nquddepen-
LMalbHbIX YpaBHEHUU. Marema-
THYECKOE MOJIEIIMPOBAHUE pe-
QJIBHBIX TPOIIECCOB C TOMOIIBIO

3HAKOMHUTBCS C MATEMATUYECKUM
MOJIEIUPOBAaHUEM Ha IIpUMepe
muddeperHnnanbHpIx ypasHeHuil. Iloayqyars
NpeACTaBJeHHe O 3HAUYCHUU BBEICHHS MOHATUS
HHTErpaja B pa3BUTHU MaTeMaTUKU

KPUTHYECKOTO MBILIJICHUS,
OnpeJieNieHus: JOCTOBEPHOM Hay4YHOI
HH(POPMALIUU U KPUTUKYA aHTUHAYIHBIX
NpeACTaBICHUN.

Pa3BuBaTh U IPUMEHATH HaBBIKU
HaOJII0IcHUS, HAKOILICHHS K
cUCTeMaTH3aluy PaKTOB, OCMBICICHUS
OIIBITA B MCCIIEAOBATEILCKOM
ICATCITLHOCTH.

nuddepeHInanbHbIX
YpaBHEHUU
I'padukn Tpuronomerpryeckue Hcnonb3oBaTh 1uppoBble pecypesl s https://www.yaklass.ru/p/geometr Belpaxath moHMMaHUE 3HAUCHHS
TPUTOHOMETPUYeC | (YHKINH, HX CBOWCTBA U MOCTPOCHHS TPaPHUKOB TPUTOHOMETPUIECKHX ia HAYKH B )HU3HH POCCHHCKOTO
KHX (yHKIMIA. rpaduku. OTOOp KOpHEH (YHKIMH ¥ U3yUYECHUS UX CBOMCTB. o01ecTBa, obecreueHnu ero
Tpuronomerpuyec | TPUTOHOMETPHYECKUX Pemath TpUroHOMETpHUYECKHE YPAaBHEHUS U https://resh.edu.ru/subject/17/11/ | 6e30macHOCTH, TyMaHUTAPHOM,
KHe HePaBeHCTBa YPAaBHEHUH C MOMOIIBIO OCYIIIECTBIISITH OTOOP KOPHEH C TIOMOIIBIO COIHATBHO-3KOHOMHYECKOM Pa3BUTUH
—-14y4 TPUTOHOMETPUUECKON TPUTOHOMETPUUYECKOH OKPY>KHOCTH. Poccun.
OKPY>KHOCTH. IpumMeHATH GOPMYIBI TPUTOHOMETPUH IS JeMOoHCTpHPOBaTh HABBIKA
Pemenue pELICHHs] OCHOBHBIX THIIOB TPHTOHOMETPUYECKHX KPUTHYECKOTO MBIIIICHHS,
TPUTOHOMETPHUYECKUX HepaBeHCTB. Ucnonb3oBaTh nugpoBbie OIpe/IeNICHHs JOCTOBEPHON HAY4HOI
HEPaBEHCTB pecypcesl Ui MOCTPOCHUS ¥ UCCIICIOBAHUS UHGOPMALIUK U KPUTHKU aHTUHAYYIHBIX

rpa¢uKoB QyHKITHHA

IIPECTaBICHUN.

Pa3BI/IBaTB nu HpI/IMeHHTI) HaBbIKHN
HaOJIIOIcHNSI, HAKOILIEHUS U
CUCTEMATHU3AIIUN Q)aKTOB, OCMBICJICHUA
OITBITA B UCCJIEA0BATEIHCKON
JIeITeJIbHOCTH.

Hppannonais-
HbIE, I0KA3aTeJIb-
HbIe U Jiorapud-
MH4YecKHne
HepaBeHcTBa — 24
q

OCHOBHBIE METOIbI PELLIEHUS
MOKa3aTelIbHbIX U
JIOTapU(PMHUYECKUX HEPABCHCTB.
OCHOBHBIE METOIbI PELLIEHUS
UppalOHATHHBIX HEPABECHCTB.
I'padudeckue MeTOIBI peIICHUS
HppanroOHaIbHBIX,
MOKA3aTeIbHBIX U
JIOTapuPMHIIECKUX YPaBHEHUH
1 HEPaBEHCTB

IIpuMeHATH CBOICTBA OKA3aTEIbHON U
norapupMIUYeCcKor QYHKIUHN K PEIICHUIO
MTOKA3aTeIbHBIX U JIOTApPUPMUIECKUX
HepaBeHCTB. OG0CHOBATH PABHOCUIILHOCTD
nepexooB. Pemarsb uppaunoHalibHble U
KOMOWHUPOBAHHBIC HEPABEHCTBA, C TOMOIIBIO
PaBHOCHIIBHBIX TIepexo10B. Mcnmoab30BaTh
rpaduydeckre METOIBI ¥ CBOMCTBA BXOISAIINX B
YpaBHEHHE WJIM HEPABEHCTBO (DYHKITUH JIJIs pe-
LIEHHUS 3a0a49

https://www.yaklass.ru/p/geometr

ia

https://resh.edu.ru/subject/17/11/

BripaxaTh o3HaBaTEeIbHBIE
HHTEPECHI B IPEIMETHOM 001acTH
«Anrebpay ¢ y46TOM CBOUX
HHTEPECOB, CITIOCOOHOCTEH,
TIOCTYKEHHM.

JeMoHCTpUpOBaTh HABBIKU
KPUTHYIECKOTO MBIIIICHNUS,
OIpeIeNIeHUs IOCTOBEPHOM HAYUHOM
nHPOPMAINH U KPUTUKH aHTHHAYIHBIX
MpEeACTaBICHUH.
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KoMmmiekcHbie
YUucaa-10 g

KommiexcHsle uncna.
AnreOpanyeckas 1
TPUTOHOMETpHUUECKast (POPMBI
3alUCH  KOMILJIEKCHOTO
qucia.
Apudmernueckue orepanuu
C KOMIUTEKCHBIMH YHCIIaMHU.
N3ob6paskeHNe KOMIUIEKCHBIX
grcel Ha KOOPAWHATHOM
TUTOCKOCTH.
®opmyna Myaspa. Kopau n-
O CTETIeH! U3 KOMILIEKCHOTO
qucIa.
IIpuMeHeHre KOMIUIEKCHBIX YH-
celt Jyisl peleHns PU3NYECKUX U
TeOMEeTPUUECKUX 3a7au

OnepupoBaTh NOHATHAMHU: KOMIIJIEKCHOE
YHCIIO ¥ MHOKECTBO KOMITJIEKCHBIX YHCEIL.
IIpeacTaBasATh KOMIUIEKCHBIE YHCTIA B
anreOpandecKkoil U TPUrOHOMETPUIECKOH
¢dopme. BeimoansTs apudmernieckue
OTIepaLUy C HUMH.
M300pakaTh KOMIUIEKCHBIC YHCIIA Ha
KOOPJIMHATHON IJIOCKOCTH.
[pumensats Gopmyny MyaBpa u morydaTsb
MIPEACTaBICHNE O KOPHSX N-0H CTENEeHN 3
KOMIUIEKCHOTO YHCIIa.
3HAKOMHUTBCA C TIPUMEpPaMU MPUMEHEHHUS
KOMIUICKCHBIX YHCeNT VIS PELIeHUs
reOMETPUUECKHUX U (pHU3NYeCcKuX 3a1ad

https://www.yaklass.ru/p/geometr

ia

https://resh.edu.ru/subject/17/11/

BripaxaTh O3HABATEIBHBIC
HMHTEPECHl B MPEIMETHOM 001acTH
«Anredpay ¢ y4éTOM CBOUX
HHTEPECOB, CIIOCOOHOCTEH,
JOCTHXKCHUM,

BripaxkaTh NOHUMaHUE 3HAYCHUS
HAyKH B )KU3HU POCCUHCKOTO
ob1recTBa, 00eCIIEYEHNH €TO
0e30MIaCHOCTH, TYMaHUTAPHOM,
CONMATEHO-9KOHOMHYECKOM Pa3BUTHH
Poccun.

HarypajibHble H
uesable ynciaa — 10
q

HatypanbHble 1 Lienbie yucia.
IIpuMeHeHnEe TPU3HAKOB JEIIU-
MocTu Teneix uucen, HOJ]
n HOK, ocraTkoB 1o Moay:iio,
anroputMma EBkiuna ass
pelIeHus 3a/1a4 B LIEJIbIX YUCIIax

OnepupoBaTh NOHATHAMMU: HaTypanbHOE U
IeJI0€ YHCII0, MHOYKECTBO HATYPAJIBHBIX M IIEIBIX
yrcel. Mcnob30BaTh NPHU3HAKH JIETHMOCTH
LenblX 4ucen; octaTku no moaynto; HOJ u
HOK natypanbHbIx uncen; anroputm EBknuaa
JUISL pellieHus 3aa4. 3anuchbIBATh HATYpaJIbHbIC
YHCNIa B Pa3IMYHbBIX TIO3UIIMOHHBIX CHCTEMaX
CUHCIICHUS

https://www.yaklass.ru/p/geometr
ia

https://resh.edu.ru/subject/17/11/

JleMOHCTpUpPOBaTh HABBIKU
KPUTHUYECKOT'O MBIIIJICHUA,
OIPEJEIICHUS JOCTOBEPHOM Hay4YHOI
nH(popMannK U KPUTHKN aHTHHAYYIHBIX
[IpEICTaBICHUM.

Pa3BuBaTh ¥ MPUMEHATH HABBIKH
HaOJTI0ICHN S, HAKOTUICHUS 1
cucTeMaTH3aluy (PakTOB, OCMBICIICHHS
OIIBITA B UCCIIEA0BATEILCKOI
JIESITETTBHOCTH.

Cucremsl
PalMOHAJIBHBIX,
UpPPalHOHAIbHBIX
NOKa3aTeJIbHbIX

"
JorapupMu4ecKu
X ypaBHenmii — 12
q

Cucrtema 1 COBOKYITHOCTb

YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI M CH-
creMbl-ciieAcTBUsl. OCHOBHEIE
METO/BI PEIIEHHs] CUCTEM H
COBOKYIIHOCTEH panuo-
HaJIbHBIX,  HUPpAlMOHAIIbHBIX,
MOKAa3aTeIbHbIX U
Jorapu(pMUIECKUX ypaBHEHHH.
IIpumeHeHne ypaBHEHHH,
CHCTEM U HEPABEHCTB K
PELICHHI0O MaTeMaTHIECKUX
3aJa4 ¥ 3a/1a4 U3 PA3IHIHbIX

OnepupoBaTh NOHATHSIMH: CHCTEMAa U
COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB;
PEUHICHUEC CUCTEMBI NJIK COBOKYITHOCTH,
PaBHOCUJIBHBIC CUCTEMBI U CUCTEMBI-CJIC-
CTBHSL.
HaxoanTh pernieHus CUCTEM U COBOKYITHOCTEH
LEJIBIX PAITHOHABHBIX, UPPANUOHAIBHBIX,
MTOKA3aTeIbHBIX U JIOTAPUPMHUUECKUX YPaBHEHUH
1 HepaBeHCTB. IIpHMEHATh CUCTEMBI YpaBHEHHHA
K PCIICHHUIO TEKCTOBBIX 3a/1a4 U3 Pa3IMYHBIX
obnacTteii 3HAHUN U pealbHON KHU3HHU;
UHTEPNPETHPOBATH MOJyYCHHBIC PelIeHus.
Hcnoab3oBaTh M(POBLIE pecypcbl

https://www.yaklass.ru/p/geometr
ia

https://resh.edu.ru/subject/17/11/

BBIpa)KaTI) IIO3HABATCJIbHBIC
HMHTEPECHI B IPEIMETHOM 001acTH
«Anrebpay ¢ y4€TOM CBOUX
WHTEPECOB, CIIOCOOHOCTEH,
JIOCTUKEHUH.

BeipaxkaTh TOHUMaHNE 3HAYCHHUS
HAYKH B )KH3HHU POCCHHCKOTO
o011ecTBa, 00ECIIEYECHUHN €ro
0€30MIaCHOCTH, TYMaHUTaAPHOM,
COLUATEHO-)KOHOMHYECKOM Pa3BUTHH
Poccumn.

JIeMOHCTPHPOBATH HABBIKU
KPUTHYECCKOTO MBIIIJICHUS,
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obacTeil HAyKu M peasibHOM
JKU3HU, MHTEpIpeTanus
[OJIyYEHHBIX PE3YyIbTaTOB

Onpe/iesieHus] JOCTOBEPHOM Hay4YHOI
HH(POPMALIUU U KPUTUKYA aHTUHAYIHBIX
NpeACTaBICHUMN.

3agaun
¢ mapamMeTpamMu —
16 u

PammonansHeIe,
UppalUOHAIILHEIE,
NOKa3aTeJbHbIe, JoTapud-
MUYECKUE U
TPUTOHOMETPUUYECKUE
YpaBHEHHUS, HEPABEHCTBA U
CUCTEMBI C TapaMETPaMHU.
Iloctpoenne wu
HCCleI0BaHUE
MaTeMaTUYECKUX MOAENei
pEaIbHBIX CUTyallul C
[IOMOIIbIO YPAaBHEHUH, CUCTEM
YPaBHEHHUU U HEPABEHCTB C
napaMmeTrpamMu

Bei6upats crioco0 perieHus paroHaIbHbIX,
HUPPaLUOHAIIbHBIX, II0KA3aTEIIbHBIX,
Jorapu(pMHYECKAX U TPUTOHOMETPUUECKIX
YPaBHEHHUI U HEPABEHCTB, COAEPKAIIUX MOLYJIU
1 TIapaMeTpBblL.

IIpumensiTh rpadudeckue U aHATUTHIECKHUC
METOJBI Il PEIIEHHs] yPaBHEHNI 1 HEPABEHCTB
C MapaMeTpaMHu, a TAKIKE HCCIEeJOBAHUE
(GYyHKIMHA METOIaMH MaTeMaTHIeCKOTO aHaIN3a.
CTpouTts 1 HcCIeI0BATH MATEMaTHIECKHE
MOJEJIU peajbHbIX CUTyalUil ¢ IOMOLIbIO
YPaBHEHHUI, HEPABEHCTB U CUCTEM C
napameTpaMu

https://www.yaklass.ru/p/geometr

ia

https://resh.edu.ru/subject/17/11/

JeMoHCTpUpOBaTh HABBIKU
KPUTHUYECKOT'O MBIIIJICHHUSI,
Onpe/ieNieHus: JOCTOBEPHOM Hay4YHOI
HH(POPMALUU U KPUTUKYA aHTUHAYIHBIX
MIpENCTaBICHUM.

Pa3BuBaThH 1 IPUMEHATH HABBIKH
HaOJIIoeHNs], HAKOIUIEHUS U
cUCTEeMaTH3alHud (PaKTOB, OCMBICICHUS
OIIBITA B MCCIEN0BATEIBCKON
JIESITEIBHOCTH.

IToBTOpEHHe,
00001IEHME,
cHCTeMaTH3auus
3HaHHH — 16 4

OCHOBHBIE MOHATHA U
METOJIbI Kypca, 000011eHue 1
CHCTEeMaTH3alMs 3HaHUH

MopaenupoBaTh pealibHbIE CUTYallMU Ha SI3bIKE
anreOphl, COCTABJISATH BHIPAXKEHISI, YPaBHECHUS,
HEPaABCHCTBA U UX CUCTEMBI IO YCJIOBUIO
3a[1a4u, HCCJAEA0BATDH IIOCTPOSCHHBIC MOJICIH C
WCTIOB30BaHUEM almapara anreOpel, HH-
TepPHpPeTHPOBATH NOJTYICHHBIN pe3yIbTar.
[pumensTy QyHKINA A1 MOACTHPOBAHUS
HCCIICIOBAHUS PEaIbHBIX IPOIIECCOB.

PemaTh npuKiIagHbie 3a1a41, B TOM YUCIIE
COLIMAIEHO-?KOHOMHUYECKOT0 ¥ (PU3UIECKOTO
xXapakTepa, CPeICTBaAMH alureOphl 1
MaTeMaTHYECKOTO aHaJn3a

https://www.yaklass.ru/p/geometr

ia

https://resh.edu.ru/subject/17/11/

BripaxaTh 03HaBaTEIbHBIC
HHTEPECHI B IIPEIMETHON 00IacTH
«Anrebpay ¢ y4€TOM CBOHUX
HHTEPECOB, CITIOCOOHOCTEH,
HOCTHIKEHUH.

Pa3BuBaTh ¥ IPUMEHATH HABBIKH
HaO0JII0ICHUS, HAKOILICHHS K
cucTeMaTH3alud PaKkTOB, OCMBICICHUS
OIIBITA B UCCIIEI0BATEIHCKOMN
JIeSITeJIbHOCTH.

OBILEE
KOJIMUECTBO
YACOB 10
IIPOTPAMME —
136 4
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INPUJIOKEHUE

OIMMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUSA
OBPA3OBATEJIBHOTI'O MPOLUHECCA
1. Komnbrorep
2. MyJabTUMeIUAHBIH IPOEKTOP
3.CpeacrTBa TeJleKOMMYHUKAIIUM (JIOKAJIbHAS CeTh Jullesi, BbIxoa B UHTepHeT)
4. UnTepaKkTHBHAA 10CKA
5. JxkpaH HaBecHOI
6. JleMoHCTpallMOHHBIE MO/IEJIN:
e Habop «Temna reomeTpuuecKue»
e ['eomerpuueckue GUrypbl IO CTEPEOMETPHH
e [lopTpeTsl MaTeMaTHKOB
7. O6opynoBaHue:
o Jlunetika knaccHas JIKm, 1m
e VYronsHuk knaccHsid YKJI-60
e VYronpHuk knaccHbid YKII -45
e Tpauncnoptup

e [{upkynp mxonsHbN [{IITK

Y4eOHoe M yueOHO-MeToAnYecKOoe o0ecneueHue

s yuumena:
1. AunreOpa Hadana MaTeMaTHYECKOTO aHanM3a: yued, A obmeobpazoBat. opranuzanuii / [coct. L. A. Anmumos, FO.M. Konsrun, M.B. Tkaues,
H.E. ®enopo] — M .: IIpocsemienue, 2019. — 463 ¢
2. Anrebpa Havaja MaTeMaTH4deckoro aHainusa; COOpHUK MpuMepHBIX pabounx mporpamm. 10-11 kimaccsl yue0, mocodue ams 001meoopa3oBart.



opranuzanuii / [ coct. T.A. Bypmuctpos |. - 2-e uzn., —M.: [Ipocsemenue, 2018 - 141c.
Jna yuawuxca:

1. AunreGpa Hauama MaTeMaTHYECKOrO aHan3a: yueb, s obiieoopasosat. opranusanuii / [coct. 1. A. Amumos, FO.M. Komnsrun, M.B. Tkaues, H.E.
®enopo] — M .: IIpocBemenne, 2019. — 463 ¢

2. Bammakos, M. . AnreGpa u Hayana anamusa. 10-11 kmacest / M.M. Bammaxkos. - M.: JIpoda, 2005. - 400 ¢

3. Huxonsckuii, C. M. Anrebpa u Hauana MmateMaTnueckoro anammsa. 10—11 xmacesr / C.M. Huxonbckuit. - M.: IIpocsemenue, 2010. - 352 c.

Oopazosamenvhvle caitmol

http://www.terver.ru/ IllkonpHast MaTematuka. CripaBO4HUK;

http://www.fipi.ru/ @enepanbHblii HHCTUTYT NEAArOrMYECKUX U3MEPEHUN;

http://www.it-n.ru/ Ceth TBOPUECKUX YUUTENEH;

http://www.math.ru/ MatepHer-no/yiepxka yYUTEIEH MATEMATUKU;

http://www.proshkolu.ru/ becruiaTnblii IIKOABHBIN nopTai. Bee mkomnsr Poccnn
http://school-collection.edu/ru «Enunas kosekus nudpoBbIX 00pa3oBaTEIbHBIX PECYPCOBY
https://resh.edu.ru https://uchi.ru

https://sberclass.ru

https://www.yaklass.ru

https://sferum.ru

https://foxford.ru https://statgrad.org moaroroska xk EI'D, OI'D, BITP

https://fioco.ru moaroroska k BITP.

http://fipi.ru moaroroska k EI'D, OI'D, BITP

https://fg.resh.edu.ru
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http://www.terver.ru/%20Школьная
http://www.fipi.ru/%20Федеральный
http://www.it-n.ru/%20Сеть
http://www.math.ru/%20Интернет-поддержка
http://www.proshkolu.ru/%20Бесплатный
http://school-collection.edu/ru
https://resh.edu.ru/
https://uchi.ru/
https://sberclass.ru/
https://www.yaklass.ru/
https://sferum.ru/
https://foxford.ru/
https://statgrad.org/
https://fioco.ru/
http://fipi.ru/
https://fg.resh.edu.ru/




NNPUJIOXKEHUE



		2024-09-07T17:25:21+0700
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ЛИЦЕЙ № 8 ИМЕНИ Н.Н.РУКАВИШНИКОВА Г.ТОМСКА
	я подтверждаю этот документ




