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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, cocoOCTBYOMUN (HOPMUPOBAHUIO HAYYHOTO MHPOBO33pPEHUS, TaK U
yepes crnenuuky ydeOHoH AedaTeIbHOCTH, TpeOyolel MPoJoIKUTENFHON KOHIIEHTPAllud BHUMAHHUSI,
CaMOCTOSITENTLHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYUYEHHBINA pe3ybTarT.

B ocHoBe ™meromukm oOydeHHs anrebpe W HayaJaM MaTeMaTUYeCKOro aHajiu3a JICKUT
NeATEeTLHOCTHBIA MIPUHITUATI 00YUYEHUSI.

B crpykType yuebHOro kypca «AnredOpa W Hayala MaTEeMaTHYECKOTO aHAIM3a» BBIJICICHBI
CIIEyIOIINE COMIepPKaTeIbHO-METOInYeCcKue JIMHUU: «Hucna u BeraucieHus», « OyHkuuu u rpadukmy,
«YpaBHEHMSI U HEepaBeHCTBa», «Hauana maremaTuueckoro aHanusay», « MHOXecCTBa W JOruka». Bce
OCHOBHBIE COJIEPKATEIHHO-METOUYCCKUE JTMHUN U3YYarOTCS HA MPOTSHKEHUU JBYX JIET oOydeHHs Ha
YPOBHE CpEAHETO 001Iero 00pa30BaHusl, ECTECTBEHHO JOMOHSS APYT APYTa U MOCTETIEHHO HACKIIIASAChH
HOBBIMU TeMaMu W pazaenamu. J[aHHBI Y4eOHBI Kypc SBISETCS WHTETPATHUBHBIM, MOCKOIBKY
o0benuHsAeT B ce0e CoJep)KaHMe HECKOJIbKMX MAaTeMAaTHYEeCKUX IUCIUIUINH, TaKMX Kak anreopa,
TPUTOHOMETPHS, MATEMATHYECKUN aHAIIN3, TEOPUS MHOKECTB, MaTeMaTHieckas Jjoruka u apyrue. [1o
Mepe TOro Kak OOydaroluecs: OBIICBAOT BCE Ooliee MUPOKUM MAaTEMaTHYECKHM armapaTroM, Y HUX
MOCNIE0BATENHHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTH MAaTEMaTHYECKYH) MOJEIb
peasIbHOM CUTYyalluy, MPUMEHSATH 3HAHUS, TIOJy4YeHHbIEC MPU U3yUYEeHUH y4eOHOTO Kypca, [ pelieHus
CaMOCTOATENIHO C(HOPMYIMPOBAHHONW MAaTEeMAaTHYECKOW 3aJad, a 3aTeéM HWHTEPIPETHPOBATH CBOU
OTBeET.

CopepxarenbHO-MeTONMYECKasT JIMHUA «YuCIa W BBIYUCICHUS» 3aBepiiaeT (HOpMHUpPOBAHHE
HABBIKOB HCIOJIb30BAaHUS IEHCTBUTENIBHBIX YHCEI, KOTOPOE OBLJI0 HAYaTO Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpazoBanwus. Ha ypoBHe cpeaHero o61iero oopasopanusi 0co00e BHUMaHHUE yIemseTcss pOPMUPOBAHUIO



HaBBIKOB PAI[MOHAJIBHBIX BBIYMCIIEHU, BKIIIOYAIONMUX B c€0sI HCIOJIb30BaHUE PA3IMUHBIX (JOPM 3amKcu
4lClla, YMEHUE JeNaTh MPUKUIKY, BBIIOIHATH NMPUOIMKEHHBIE BBIUMCICHMS, OLEHUBATh YHCIOBBIC
BBIpO)XEHUS, padOTaTh C MAaTEMaTHYECKUMH KOHCTAaHTAMH. 3HAKOMBbIE OOYYAIOUIMMCS MHOXKECTBA
HaTypaJbHbIX, LEJIbIX, PAUUOHAIBHBIX M JCHCTBUTEIBHBIX YHMCEI MAOIOJHSIITCS MHOXKECTBOM
KOMIUIEKCHBIX 4ucel. B KakIOM H3 3TUX MHOXKECTB PACCMATPUBAIOTCS CBOWCTBEHHBIE €My
crienn(puIecKue 3a/1a41 1 OTIepaIiy: JIeJIeHUE HAlleJI0, OTIEPHPOBAHNE OCTATKAMH Ha MHOXKECTBE IIeITBIX
qrcen, 0coOble CBOMCTBA pallMOHAIBHBIX M UPPALMOHAIBHBIX YuCell, apu(MeTnyeckue omnepamui, a
TaK)K€ WM3BJICUYCHUE KOPHSA HATYPAJIBHOW CTEIIEHM Ha MHOXKECTBE KOMIUIEKCHBIX 4Mcel. biaromaps
IIOCJIEZ0BATEIBHOMY PACLIMPEHUIO KPyra MCIOJIb3yEMbIX YUCEN U 3HAKOMCTBY C BO3MOXKHOCTSIMH HX
MPUMEHEHHS ISl pEIIeHUs Pa3InyHbIX 3a7a4d (pOpMUPYETCs MPEACTABICHUE O €AMHCTBE MAaTEeMAaTUKU
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 od1ero o0pa3oBaHus, MOCKOIBKY B KaXI0M pazzeine [IporpaMMel peryCMOTPEHO pelIeHne
COOTBETCTBYIOILMX 33a4. B pe3ynbpTaTe 00ydaromuecs OBIa1€Bal0T pa3IMuHbIMU METO/IaMU PELLICHUS
palMOHANIBHBIX, HMPPALMOHANBHBIX, IOKAa3aTEJIbHbIX, JOrapu(MUUYECKUX U TPUTOHOMETPUUYECKUX
YPaBHEHUI, HEPAaBEHCTB U CHCTEM, a TAKXKE 3aJad, coAepKammx rnapamerpsl. [lomydeHHble yMeHus
LIIMPOKO HCHOJIB3YIOTCA IPU HCCIEN0BAaHUU (PYHKUMH C TOMOIIbIO IPOU3BOJHOM, MpU peIIeHUU
MPUKJIAJHBIX 337a4 U 33/1a4 Ha HaX0X/I€HWE HauOOJIbIIMX U HAMMEHbIINX 3HaUeHUN QpyHkuuu. JlaHHas
cojiepKaTesbHasl JIMHUS BKIIOYAaeT B ceds Takke (GOpMUPOBAHME YMEHUN BBINOJHATH PACUEThI 110
¢dopmynam, npeodbpazoBaHUs PAMOHAIBHBIX, HPPALIMOHATIBHBIX M TPUTOHOMETPUYECKUX BbIpAKEHUH,
a TakXe BhIpaXEHUH, cofepKallluX CTENEeHU U Jorapudmel. brarogaps usydeHuro anreOpanyeckoro
MaTepuaiga MPOUCXOAUT JAajbHEHIIee pa3BUTHE AaJrOPUTMHYECKOIO M aOCTPaKTHOTO MBILIUICHUS
oOyyaromuxcs, (HOpPMUPYIOTCS HaBBIKA JEAYKTUBHBIX PpacCyXJIeHHH, paboThl C CHUMBOJIBHBIMU
¢dbopmamu, MpeICTaBICHHUS 3aKOHOMEPHOCTEH 1 3aBUCMOCTEN B BU/I€ PaBEHCTB M HEPaBEHCTB. Anredpa
npeiaraeT 3QpQeKTUBHbIE UHCTPYMEHTHI JUIsl PEIICHUs TPAKTUYECKUX U €CTECTBEHHO-HAYYHbIX 3a/1a4,
HarJIsiJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxatenbHo-MeToandeckas TMHUSA «DyHKIMU U rpaduKn» TECHO MEePerieTaeTcs ¢ APyTUMH
JUHUAMHU y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIE 33aJa€T IMOCIEA0BATEIbHOCTh U3yUEHHUS
Matepuaina. l3ydeHue crTeneHHOW, IOKa3aTeIbHOW, JOTapu(PMHUUECKOH W TPUTOHOMETPHUYECKHUX
GbyHKIUH, UX CBOMCTB U rpaduKOB, UCIOJIb30BaHNE (DYHKIUHN AJIsl peleHus 3a7a4d U3 IpyruxX y4eOHbIX
IIPEIMETOB U PEATILHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M, TaK U C PELICHHEM
ypaBHeHMI W HepaBeHCTB. llpum »ToM Oonblioe BHUMaHHE YyAensercs (OPMUPOBAHUIO YMEHUS
BbIpaXkaTh (OpMyJIaMU 3aBUCHUMOCTH MEXKIY DPAa3JIMYHBIMU BEITMYMHAMMU, UCCIENOBATh MOJy4YeHHbIE
GbyHKIUH, CTPOUTD UX rpaduku. Marepuai 3Toi cofepkaTesbHOM JIMHUY HallelIeH Ha pa3BUTHE YMEHUN
U HaBBIKOB, TMO3BOJIAIONINX BBIPAXKaTh 3aBUCUMOCTH MEXJIy BEIMYMHAMH B Ppa3IuuHON (opme:
aHaIMTUYEeCKOM, rpaduueckol u  crnoBecHOH. Ero wu3ydeHwme cmocoOCTBYeT — Pa3BUTHUIO
AITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OOOOIICHUI0O M KOHKPETH3AIHMH, HWCIIOJH30BAHUIO
AHAJIOTUH.

CopepxarenpHass nMHMA «Havana maremMaTnueckoro aHajln3a» IO3BOJISET CYLIECTBEHHO
pacuMpuTh Kpyr Kak MaTeMaTHYEeCKUX, TaK U MPUKIAIHBIX 3a/1a4, JOCTYITHBIX 00y4alonIMMCs, TaK KaK
Y HUX MOSIBJIIETCSI BO3MOKHOCTh CTPOUTH IPa(h)UKU CIIOKHBIX (PYHKIUH, ONIpeNesaTh UX HAanOObIINE U
HauMEHBbIINE 3HaYECHUs, BBIYUCIIATD MJIOMATN QUTYp U 0OBEMBI TEJl, HAXOJUTh CKOPOCTU U YCKOPEHUS
npoueccoB. JlaHHas conep)karenbHas JUHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH IOCTPOEHUS
MaTEMaTHYECKUX MOJENEH pealbHbIX CHUTyalluid, IO03BOJSET HAXOAUTh HAWIydllee pEIICHHUE B
IPUKJIAJHBIX, B TOM 4YHCJIE COLUAJIBbHO-DKOHOMHUYECKHX, 3a7adax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOro aHaim3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (PopMaIbHO-JIOTHYECKOTO U
KpPEaTHBHOT'O MBIIUIECHUS, (POPMUPOBAHUIO YMEHUH PAaCIO3HABATh MPOSIBIECHUS 3aKOHOB MaTEMaTHKH B



HayKe, TEXHUKE U ncKkyccTBe. OOydarolyecs y3HaloT O BBIAAIOIIUXCS PE3yJIbTaTax, OJTyUYEHHBIX B X0J1€
Pa3BUTHS MaTEMAaTUKU KaK HAyKH, U 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,
00BETUHSIOIINI BCE pa3/esibl MATEMAaTUKH U €€ MIPHIIIOKEHHIA, OHU CBA3BIBAIOT PA3HBIC MATEMATHYECKUE
JTUCLUUIUIMHBI U UX TPUWIOKEHUs B enuHoe 1enoe. [1o03ToMy BaskHO JaTh BO3MOKHOCTH 00yYaroImemMycs
IIOHUMaTh TEOPETUKO-MHOXKECTBEHHBIM $3bIK COBPEMEHHOW MaTeMaTHKH M HCIIOJIb30BaTh €ro s
BBIPQ)KEHUSI CBOUX MbICIEN. /IpyrM Ba’kHBIM IPU3HAKOM MAaTEeMAaTUKU KaK HAyKU CIeAyeT IpPU3HATh
CBOWCTBEHHYIO €l CTPOrOoCTh OOOCHOBAaHMH W CJEIOBaHUE OIPEACIEHHBIM IMpaBUJIaM IOCTPOCHUS
JI0Ka3aTeJIbCTB. 3HAKOMCTBO C 3JIEMEHTAaMHU MAaTEMaTHMYECKON JIOTMKH CIOCOOCTBYET pPa3BUTHUIO
JIOTHYECKOTO MBIIIJICHUS OO0YyYaroIuXcs, MO3BOJIIET UM CTPOMTh CBOU PACCYXJEHHs Ha OCHOBE
JIOTHYECKUX MPaBUi, (POPMUPYET HABBIKU KPUTUYECKOTI'O MBIIIJICHHUS.

B yuebHOM Kkypce «AnreOpa M Hayajza MaTeMaTHYECKOIO aHaM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOTO MOJEIMPOBAHMS, KOTOpPBIE MPHU3BaHBI CHOCOOCTBOBATH (DOPMUPOBAHHIO HABBHIKOB
MIOCTPOCHUSI MOJETEeH peajbHbIX CUTYallui, MCCIENOBAaHUS 3TUX MOJEJEH ¢ IMOMOINBIO armnapara
anreOpbl ¥ MaTeMaTUYECKOI'0 aHallM3a, MHTEPIpPETaluu MOIYYEeHHBIX pe3ysbTaToB. Takue 3anaHus
BILJIETEHB! B KaK/JbIA U3 pa3/ieloB MPOrpamMMbl, IOCKOJIbKY BECh MaTepuaj y4eOHOro Kypca LIHUPOKO
WCTOJNB3YETCs /IS PEUICHUs TMPHUKIAAHBIX 3anad. [Ipu pemeHun peanbHBIX NPAaKTUYECKUX 33734
oOyyaroliuecsi  pa3BUBAOT  HAOJMIOJATEIbHOCTb,  YMEHHE  HAXOJUTh  3aKOHOMEpPHOCTH,
a0CTparupoBaThCsi, HUCIHOJIB30BaTh AaHAJOIMIO, O0OOIIATP M  KOHKPETHU3UPOBaTb MHpodiIeMy.
JlesitenbHOCTh 1O (hOPMUPOBAHMIO HABBIKOB PEIICHMS MPUKIAJAHBIX 33/a4 OPraHU3YyeTcs B Ipoliecce
U3YYEeHMsI BCEX TeM y4eOHOro Kypca «Anredpa u Hauyaja MaTeMaTHYECKOro aHaIn3a.

MECTO YYEBHOI'O ITIPEJIMETA «AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O
AHAJIN3A» B YHEBHOM IIVTAHE

Ha usyuenue yueOHOro Kypca «Anredpa u Havaja MaTEMaTHYECKOTO aHAIN3a» OTBOJAUTCS 272
gaca: B 10 kmacce — 136 yacos (4 yaca B Hezeno), B 11 kiacce — 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. [Ipumenenune apobel W TPOIEHTOB Ui PEIICHUS MPHUKIAIHBIX 3a7ad U3
Pa3JIMYHBIX OTPACIEH 3HAHUM U pPEaIbHOMN KU3HU.

JlelficTBuTenpHble 4mcla. PanwoHanmpHBIE W HWppalMOHANBHBIE Yucha. ApudMeTHyecKue
omnepauuu C JIEUCTBUTEIBHBIMU YHCIaMU. MoOJynb JEUCTBUTEIBHOTO 4YHCIAa M €ro CBOMCTBA.
[TpubnmxEHHBIC BRIYUCICHUS, TIPABUIIA OKPYTICHHUS, MPUKUIKA U OLIEHKA PEe3yJIbTaTa BHIYHCICHUH.

Crenens ¢ nenbiM nmokazareneMm. bunom Herotona. Mcnonb3oBanue noaxozasieit popmel 3amucu
JNEUCTBUTEBHBIX YMCEN ISl PEIICHHS MPAKTUYECKUX 3a7a4 U MPEACTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATYPATBHOM CTETICHH B €TO CBOMCTRA.

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

Jlorapudm uucna. CroiicTBa norapudma. JlecsITHIHBIC U HATypaJbHBIE JIOTaApU(PMBI.



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

YPABHEHUA U HEPABEHCTBA

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

OCHOBHBIE METOJBI PELICHHUS WENbIX M JAPOOHO-PAllMOHATBHBIX ypaBHEHHH M HEPaBEHCTB.
MHOro4ieHsl OT OJTHOW TEPEMEHHOM. /[eleHre MHOrowieHa Ha MHOTO4JIEH ¢ ocTaTKoM. Teopema be3y.
MHorounensl ¢ 1iensiMu ko3 durnmenramu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAILIMX CTEIICHU U KOPHH.

WppanmonaneHelie ypaBHeHN. OCHOBHBIE METObI PELLIEHUS UPPALIMOHATIbHBIX YPABHEHUH.

ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUM.

IIpeoOpa3oBanue BbIpaXEHUH, COAECPIKAIIUX JIOTApU(MBI.

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

OcHoBHbIE  TpuroHomerpuueckue  ¢opmyisl. [IpeoOpazoBaHue  TPUTOHOMETPUUECKHUX
BBIPA)KCHMI. Pelienre TpuroHoOMeTpu4ecKux ypaBHEHU.

Pemenune cucrem JIMHEHHBIX YypaBHEHW. MaTpuua CUCTEMBl JIMHEHWHBIX YpaBHEHUM.
Onpenenurens MaTpULbl 2X2, €ero reOMETPUYECKUI CMBICT U CBOMCTBA, BBIYUCICHUE €0 3HAYCHMUS,
IIPUMEHEHUE ONPEIEIUTENS JJIsl PEIIEHUsI CUCTEMbl JMHEHHBIX ypaBHEHUU. PelieHue mpukiaIHbIX
3a7a4 C IOMOIIBIO CUCTEMBI JINHENHBIX YpaBHEHU. VcciaenoBanne mocTpOCHHOM MOJENH € TOMOIIBIO
MAaTpHIL U ONPEACIUTENCH.

IlocTtpoeHne MaTeMaTHYECKMX MOJEIEH pealbHOM CHUTyallMM C IIOMOIIBIO YPAaBHEHHM H
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHHIO MaTeMaTUYEeCKUX 3a/ad M 3a7ad U3
pa3IMyYHbIX 00JacTel HayKU U peasIbHOM JKU3HH.

OYHKIUU U TPAOUKHU

OyHK1Ms, crnocoObl 3aganus GyHKIMU. B3aumuo obpaTtHble GyHkiuu. Kommosuus ¢yHKuui.
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. MakcUMyMbl U MUHUMYMBI pyHKIIMH. Hanbonbiiee 1 HauMeHbIlee 3HaYeHus
(GYHKIIUM Ha IPOMEXKYTKE.

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

CrenenHas (pyHKIMSI ¢ HaTypaJbHBIM U IIENIBIM MoKa3aTteneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
1 rpaduK KOpHs N-0if cTeneHH Kak GyHKIIMN 00paTHOM CTENEHH ¢ HaTypalbHbIM MOKa3aTeJIEM.

[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. Anredpandeckas 1 TpUrOHOMETpHUecKasi (POpMbI 3aliCH 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 peleHus (PU3NYECKUX U TeOMETPUUECKUX 3a1au.

YPABHEHUA U HEPABEHCTBA

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

OT1Oop KOpHEW TPUTOHOMETPUUECKUX YypaBHEHMH C TIOMOILIBI0 TPUTOHOMETPHUYECKOM
OKpPYHOCTH. PellieHne TpuroHoMeTpu4eCcKiX HEPaBEHCTB.

OCHOBHBIE METOBI PELIEHUS TOKA3aTENIbHBIX U JIOTApU(PMUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPAIIOHATbHBIX HEPABEHCTB.

OCHOBHBIE METOZIbl PELIEHUS CHUCTEM U COBOKYIHOCTEH pallMOHAIbHBIX, MpPpalOHAIbHbIX,
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 peabHOM KU3HHU, UHTEPIPETalns MOTYYSHHBIX pE3yIbTaToB.

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
MPOTUBHOI0), BBICTpaMBaThb ApPryMEHTAIMIO, IMPUBOAUTH HNPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKIEHHSI U BHIBOJIBI;

BBIOMpATh croco0 pemieHust yuyeOHOW 3a/1aun (CpaBHUBATh HECKOJBKO BAPUAHTOB PELICHHUS,
BbIOMpaTh HanboJIee MOAXOASIMINN C YYETOM CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBbIe ncciregoBaTeLCKHeE JeCTBUA:

UCIIOJIB30BaTh BOIPOCHI KaK HMCCICIOBATEIbCKHI WHCTPYMEHT IMO3HAHHS, (OPMYITHPOBATH
BOTPOCHI, (DPUKCHUPYIOLIHE MPOTHBOPEUYHE, MPOOJEMy, YCTaHABIUBAaTh MCKOMOE W JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHCHHE;

HpOBO}II/ITB CaMOCTOATCIBHO CHHaHHpOBaHHBIfI 3KCHepI/IMeHT, HNCCIICIOBAHUC 10
YCTaHOBIICHHIO OCOOEHHOCTEH MaTeMaTHYECKOro O00BEKTa, SIBICHHMS, MPOIECCa, BBIABICHUIO
3aBUCUMOCTEHN MEXITy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU,

CaMOCTOSTENILHO (HOPMYJIUPOBATh OOOOIICHUS W BBIBOJBI IO pe3yJbTaTaM MpPOBEAEHHOTO
HaOJTFOICHNUs, HCCIIEIOBAHNUS, OICHUBAThH JOCTOBEPHOCTD MOJYUYEHHBIX PE3YJIHTATOB, BHIBOJIOB
1 0000IIEeHHI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKIKE BBIIBUTATh MPEIIOIOKEHHS O €ro
pa3BI/ITI/II/I B HOBBIX YCJIOBI/ISIX.

Padora ¢ undopmanueii:

BBISBJIATH AeUUINUTH MHPOpPMAIMK, JTaHHBIX, HEOOXOAUMBIX ISl OTBETAa Ha BOMPOC W IS
pELIeHUs 3aa4H;
BbIOMpaTh ~ MHQOpPMAIMIO M3  MCTOYHMKOB  PA3IMYHBIX  THUIOB, aHAIM3UPOBATh,
CUCTEeMAaTU3UpPOBaTh U HMHTEPIPETUPOBATh HWHGOPMAIUIO PA3IUYHBIX BUIOB U  (QOpM
MpeJICTaBICHHUS,



CTPYKTYPHPOBATh WH(POPMAIIHIO, TPEICTABIATE €€ B pa3IMuHBIX (pOpMax, WILTFOCTPUPOBATH
rpaduyecKu;
OIICHUBATh HAJEKHOCTh HH(POPMAIINH 110 CAMOCTOATEIHHO C(HOPMYITHPOBAHHBIM KPUTECPHUSIM.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JeCcTBUA

Oo01menmne:

BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXKJIEHHUS B COOTBETCTBUU C YCIOBUAMHU U LEISIMU
0OLIeHMs], SICHO, TOYHO, TPaMOTHO BbIpa)kaTb CBOIO TOYKY 3PEHHS B YCTHBIX U IHUCbMEHHBIX
TEKCTax, JlaBaTh MOSICHEHHMsI MO XOJy peIIeHUs 3a/ladd, KOMMEHTHUPOBATH IOJYYEHHBIN
pe3yJbTarT;

B XozA€ OOCYXJIEHHUS 3a/]aBaTb BOIPOCHl IO CYLIECTBY OOCYKIa€MOW TeMbl, MPOOIEMBI,
peraeMoil 3a1aun, BbICKa3blBaTh UIEH, HALIEJICHHbBIE HA ITOMCK PEIICHUs, COIIOCTABISATh CBOU
CYKJICHUS C CYKJICHUSIMU JAPYTUX YYACTHUKOB JIMAIOra, 0OHapyKMBaTh PA3JIMYUE U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyIHPOBATH Pa3HOTIACHS, CBOM BO3PAKECHUS;
NPEJCTaBISITh PE3yibTaThl pEUICHHs 3aJayd, OSKCIEPUMEHTa, MCCIEeJ0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMarT BBICTYIUIEHUS C Y4YETOM 3aJady Mpe3eHTAluu |
0COOCHHOCTEHN ayJUTOPHH.

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

Camoopranmszaums:

COCTaBJIATh IIJIaH, aJTOPUTM pELIeHHUs 3aJayd, BBIOMpPATh CHOCOO pemeHus ¢ y4EToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pelIeHul ¢ yuéTOM HOBOM MH(pOpMaLUK.

CﬂMOKOHTpOJ’[b, IMOLMOHAJIbHBIA HHTEJLJIEKT:

BJIa/IETh HABBIKAMHU O3HABATENbHON pe(IeKCUU KaK OCO3HAHHUS COBEPILAEMBIX IEHCTBHUI U
MBICITUTENIBHBIX  IPOLIECCOB, HX pe3yJibTaToOB, BJaJeTh CHOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IPOLIECCA U Pe3yJIbTaTa PELICHUs MaTeMaTHUECKON 3ajauu;

NPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTHh IIpH PEUICHWM 3aladd, BHOCUTH
KOPPEKTHBBI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, TaHHBIX, HAWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OIICHMBAaTh COOTBETCTBUE PE3yJIbTaTa LIEIU U YCIOBHSIM, OOBACHATH NMPUUYUHBI JTOCTHXKEHUS
WIA HEJOCTIKEHHs] pe3yJIbTaTOB JEsTEeIbHOCTH, HAXOAWTh OIIMOKY, JaBaTh OICHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHA 1eATEJIbHOCTD:

MOHUMATh U HCIOJNB30BATh MPEUMYIIECTBA KOMAaHAHOW W WHIUBUAYaIbHOW pabOThI MpH
pemieHur ydeOHBIX 3ajad, MPUHUMATHh IIeIb COBMECTHOW JACSTENBHOCTH, IUIAHUPOBATh
OpTaHMU3aINI0 COBMECTHOU pabOThI, paclpelesaTh BUILI padoT, TOTOBApPUBAThCS, 00CYKIaTh
MPOLIECC B PE3YNbTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBHIX ¢Gopmax padoTel (00CykaeHHs, OOMEH MHEHHH, «MO3TOBbIE
HITYPMbD» U WHBIE), BBINOJHATH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOM JIEHCTBUS C
JPYTMMH YJIEHAaMU KOMAaH/[Ibl, OLICHMBAaTh KayeCTBO CBOETO BKJaJa B OOLIUIH 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:

CBOOOJTHO ONEpPUPOBATh IMOHATUSMHU: PALUOHATBHOE YHUCIO, OSCKOHEYHAs MEepUOIUYecKast
JpoOb, MPOLEHTHI, UPPALUOHATBHOE YHCIIO, MHOXKECTBA PALIMOHAIBHBIX M JEHCTBUTEIBHBIX
quCell, MOAYJIb JEMCTBUTEIBLHOTO YHUCIIA;

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

NPUMEHSTh NPUOMIKEHHBIE BBIYUCICHHUSA, MpPaBUIA OKPYIJICHUS, NPUKUIKY 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;

CBOOOHO ONEPUPOBAThH MOHATHEM: apUPMETUUECKUN KOPEHb HATYPaJIbHOM CTENEHU;
CBOOOJHO OTEPUPOBATH MOHATHUEM: CTETIEHb C PAIMOHAIBHBIM ITOKA3aTelNeM;

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

CBOOOJHO OMNEpUPOBATH MOHATUSMU: CUHYC, KOCHHYC, TaHT€HC, KOTAHT'€HC YHCIOBOTO
apryMeHTa;

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

YpaBHeHHS U HEPABEHCTBA:

CBOOOJTHO OMEpUpPOBaTh MOHATUSAMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHIIbHBIE
YPaBHEHUS U YPABHEHUA-CIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh pAa3JIMYHbIE METOJAbl PEIICHUS PalUOHAIBHBIX M JAPOOHO-pallMOHATBHBIX
YpaBHEHUU, TPUMEHATh METO/I UHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOJHO ONIEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJIHOM EPEMEHHOI, MHOTOUJIEH C IIEJIbIMU
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 reOMETPUYECKU CMBICI, UCIIOJIb30BaTh CBOMCTBA ONpEAETUTENs 2 X 2
JUISl BBIYMCIIEHUS €T0 3HAYEHUs, IPUMEHSATh ONPENETUTENM I PELIEHUSI CUCTEMBI JINHEUHBIX
YPaBHEHUH, MOJEIUPOBATh PEATIBLHBIE CUTYAlUH C IOMOIIBIO CUCTEMBI JIMHEHHBIX YPaBHEHUH,
UCCIIENOBATh  IIOCTPOCHHBIE  MOJCIM € IOMOIIBIO  MaTpull M  OIpEACIIUTENEH,
WHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAXKEHU;

BBINOJIHATH MpeoOpa3oBaHMs YUCIOBBIX BHIPAKEHUH, COJEPKAIINUX CTETIEHU C PallMOHAIbHBIM
MTOKa3aTelleM;

HCIIOJIb30BaTh CBOMCTBA Jorapu(MoB /it mpeoOpa3oBaHusl TOrapu(pMUUECKUX BbIPAKEHHUI;
CBOOOJHO ONEPUPOBATh MOHITUSAMU: UPpALOHATbHBIC, TOKA3aTEIbHbIE U JIOTapU(PMUIECKIE
YPaBHEHUsI, HAXOUTh UX PEIICHUS C TOMOIIBIO PABHOCHIBHBIX NIEPEXOA0B WIIH OCYIECTBIISS
MIPOBEPKY KOPHEH;

OPUMEHSATh ~ OCHOBHBIE  TPUTOHOMETpHYECKHe  (GOopMynbl Uil NpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

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



® MOJEJIMPOBATh PEATbHBIC CUTYALlMH HA SI3bIKE alreOpbl, COCTABIIATh BBIPAXKEHUS, 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 (YHKINH, KOMIO3HULUS (YHKUIUH, rpaduK (YHKINHU, BHIIOIHATH 3JIEMEHTapHBIC
npeoOpa3oBanusl rpaduKoB PYHKIIUMN;

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

e cBOOOJIHO OIIEpPUPOBATH MOHATUSAMHU: YETHBIE U HEUETHBIE (PYHKIMH, TEpUOANYECKHE (DYHKINH,
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, TpaguK CTeNeHHON (YHKIUHU ¢ HATYPaJbHBIM M LENIbIM MOKa3aTejaeM, rpapuk
KOpHsI N-0ii CTETIeH! KaK ()YHKIUU OOpAaTHOM CTENICHH C HaTypaIbHBIM MTOKA3aTeIeM;

e OIepUpoBaTh MOHATUAMU: JIMHEHHas, KBajJpaTW4yHas M JApPOOHO-IMHEHHas (QyHKUUH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEIOBAHNUE 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
TPUTOHOMETPHUUYECKUX (DYHKIUN YHUCIOBOTO apryMEeHTa;

® 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 ONEpPUPOBATHh MOHATHAMHU: apu(METHUECKass W TEOMETPUYECKas IPOTPECcCHs,
OeckOHEeYHO yOBbIBaIOIlas Ie€OMETpUUYEcKas IMpOrpeccus, JUHEHHBIH M SKCIOHEHIUAIbHbIN
pocT, popmMyIia CIOKHBIX MPOLEHTOB, HMETh MPEICTABICHNE O KOHCTAHTE;

® UCMOJb30BATH MPOTPECCUH [T PELICHUS PEeaTbHbIX 33134 MPUKIAJHOTO XapaKTepa;

e CcBOOOIHO  ONepupoBaTh  MOHATHSAMM:  IIOCIEIOBATEIbHOCTb,  CIIOCOOBI  3aJaHus
MIOCJIEIOBATEIFHOCTEH, MOHOTOHHBIE W OTPaHWYEHHBIE TIOCIIEOBATEIBHOCTH, TOHUMAThH
OCHOBBI 3aPOXKJICHHSI MATEMAaTHUECKOT0 aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX;

e CcBOOOJHO ONEpUpPOBaATh IMOHATUAMU: HENpEpbIBHbIE (DYHKLUWHU, TOYKHU 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 TOHATHIMH: TIEpBasi M BTOpasi MPOU3BOIHBIC (PYHKIINH, KacaTeIbHas K
rpaduxy GyHKINHT;

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

® UCIOJb30BATH T€OMETPUUECKHM U GU3NYECKUI CMBICI IPOU3BOJHOM 7S peILICHHs 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 OIEPUPOBATh MOHATUSIMU: ONPENIEIICHUE, 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 INTAHUPOBAHHUE

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
MHOKeCTBO JIEHCTBUTEIBHBIX YUCEIL. http://school-collection.edu.ru
1 Muorousnensl. PanmonanbHble ypaBHEHUS U o4 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
9 Oyukiun u rpapuku. CreneHHas QyHKIHS C 12 1 http://www.alleng.ru/edu/mathl.htm
I[EJTBIM TIOKa3aTelIeM
https://fipi.ru
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1
WpparnmonanbHbIe YpaBHCHUS
Poccuiickas 31eKTpoHHAs IKOaa
[TokazarenspHas Qynkuus. [lokazarenpHbie
4 ypaBHeHus 10 1 (resh.edu.ru)
5 Jlorapudgmmueckast pyHKIUS. 18 1 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 5 http//www.exponenta.ru
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



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

No 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
Poccuiickas 3J1eKTpOHHAa MIKOJIa
2 [TepBooOpasHas u uHTETpa 12 1 (resh.edu.ru)
3 I'paduku TPUrOHOMETPHUUESCKHUX (DYHKIIHIA. 14 1 https://fipi.ru
TpuroHomeTpruyecKue HEpaBEHCTBA
4 WppanmoHanbHbIe, TOKa3aTeIbHBIC U 24 1 https://fipi.ru
norapuMUUecKre HePaBeHCTBA
Poccuiickas 35IeKTpOHHAs [IKOJIa
5 KomMmexcHble unciia 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 12 1
ypaBHEHUH
8 3azauyu ¢ napameTpamu 16 1 resh.edu.ru
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 16 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Marematuka. AnreOpa v Hadalla MaTeMaTudeckoro ananusa, 10 kmace/ Mep3snsak A.T.,
Homupogckuii [[.A., [Tonsko B.M.; nox penaknueii [Togonsckoro B.E., ObmecTBo ¢ orpaHuYeHHOM
otBeTcTBeHHOCTHIO M3narennckuii ieHTp « BEHTAHA-I'PA®»; Axiimoneprnoe o01iecTBo
«3natennscTBO «IIpocBemieHuey

» Marematuka. AnreOpa v Hayalla MaTeMaTHYecKoro ananusa, 1 1kmacc/ Mepansik AT,
Homupogckuii [[.A., [Tonsko B.M.; nox penaknueii [Togonsckoro B.E., O6mecTBo ¢ orpaHu4eHHON
otBeTcTBeHHOCTHIO W3narensckuii ieHTp « BEHTAHA-I'PA®»; Axiimoneprnoe o01iecTBo
«3natennscTBO «IIpocBemieHuey

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YYUTEJIA

» Maremaruka. Anredpa v Hadajga MaTeMaTudeckoro ananusa, 10 kimace/ Mepzmsak A.T.,
Homupogckuii [I.A., Tlonskos B.M.; nox penakuueii [Togonsckoro B.E., O01iecTBO ¢ orpaHu4eHHOM
oTtBeTCTBeHHOCTHIO M3natenbckuii ienTp « BEHTAHA-I'PA®y»; AxuroHepHOE 00IIECTBO
«3parenscTBO «IIpocBemenne

» MaremaTuka. AnreOpa v Hayalla MaTeMaTUYeCcKOro ananusa, 1 1kmace/ Mepansik AL,
Homuposckuii [I.A., Tlonsikos B.M.; nox penakuueii [logonsckoro B.E., O01iecTBo ¢ orpaHu4eHHOM
otBeTCTBEHHOCTHIO M3natenbckuii ienTp « BEHTAHA-I'PA®y»; AxkuiroHepHOE 00IIECTBO
«3narenscTBO «IIpocBemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— resh.edu.ru Poccuiickas 3JeKTpOHHAs IIKOJIA

— http://fcior.edu.ru - ®enepanbHbiii EHTP HHGOPMALMOHHBIX 00pa30BaTEIbHBIX 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 - Bumeoypoku;


http://fcior.edu.ru/
https://fipi.ru/

