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MNOACHUTEJIBHAS 3AIINCKA

VYuebHbIil kKypc «Anredpa U Havyajla MaTeMaTHYECKOrO aHaln3a» SBISAETCS
OJIHUM U3 HauOoJiee 3HAYUMBIX B MPOTPaMME CPEAHEro OO0IIero oOpa3zoBaHus,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3YYEHUS! BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOPOHBI, POPMHUPYET
JOTHYECKOe U aOCTPaKTHOE MBIIIICHHE O0yUYaIoIUXCsl Ha YPOBHE, HEOOXOIUMOM
JUISE OCBOCHUS WH(GOPMATUKH, OOIIECTBO3HAHUSA, UCTOPHH, CIIOBECHOCTH U JIPYTUX
TUCIMIUIMH. B paMkax mgaHHOro ydeOHOro Kypca oOydarouiuecs: OBJAJECBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (opMylIupyeTr CBOU
JOCTHKEHHS B MaTeMaTu4eckon opme.

VY4eOHblll Kypc anreOppl M HadyaJl MAaTEMAaTHYECKOrO0 aHaJIM3a 3aKJa/IbIBaeT
OCHOBY [IJIi YCIEUIHOTO OBJIQJeHUsI 3aKOHaMu (DU3UKH, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHIECHUUN Pa3BUTUSI SKOHOMHMKHU U OOILECTBEHHOW JKU3HH,
MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONIb30BaTh UX JAJIs JajbHeHIIero oOpa3oBaHus U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMMHU KOHCTPYKLMSAMHU anreOpbl U MaTEeMaTUYECKOTO aHalu3a pa3BHUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JOKa3bIBaTh
YTBEPKACHUS C MOMOILIBIO MHAYKIIMU U PacCykIaTh NEAYKTUBHO, UCIIOJIb30BAThH
0000IlIeHHEe W KOHKpETU3allMio, a0CTparupoBaHWE U AHAJIOTHIO, (POPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBIIIJICHUE.

B xone uszyueHus yueOHOro kypca «Anredpa M Hayajga MaTeMaTHUYECKOIrO
aHanu3a» oOydarouIuecs: MOJy4YaroT HOBBIA OMNBIT PEIICHHS MPUKIAAHBIX 3a/1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MAaTEMATUYECKUX MOJENIEW peallbHbIX CUTyaluu,
UHTEpIIPETallud  TMOJYYEHHBIX  pELIeHWH, 3HAKOMATCA C  NpUMEpaMHu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE U MCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTHYECKUMU OTKPHITUSIMHA U UX aBTOPAMHU.

VY4eOHblli Kypc 00J1aJa€T 3HAUUTEIBHBIM BOCHUTATEIbHBIM MOTEHIIAATIOM,
KOTOPBI peanu3yercs Kak dYepe3 Y4YeOHBI Marepuai, CIOCOOCTBYIOIIHA
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK W uepe3 CHerupuKky ydeOHOM
NEeSITEIbHOCTH, TpeOyromed MpOAODKUTENBHON — KOHILIEHTpAallMM  BHHUMAaHU,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH MW OTBETCTBEHHOCTH 33  IOJYYEHHBIH
pe3ynbTar.

B ocHoBe Mmeroauku oOyueHus anrebpe M HadajgaM MaTEeMaTHYeCKOIo
aHaJIn3a JICKUT AEATeIbHOCTHBIA MPUHIIUIT 00y4EHHUS.

B crpykrype yueOHOTO Kypca «Anredpa M Hayaiga MaTeMaTH4eCKOro
aHaJIKM3a» BBIJIETIEHBI CIEAYIOIINE COJEepPKATeIbHO-METoInuecKkue JuHuu: «Hucna
U BblUMCIIEHUs», « DYHKIUU U Tpaduku», «YpaBHEHUSI U HepaBeHCTBay, «Hauana
MaTEeMaTUYECKOro aHanu3ay», «MHOXKecTBa U Joruka». Bce oCHOBHBIE



COJIepKaTeIbHO-METOIMYECKHE JIMHUM HW3Y4aloTCd Ha MPOTSHDKEHUM JIBYX JIET
oOyueHus: Ha YPOBHE CpeaHero odmiero oOpa3oBaHHs, E€CTECTBEHHO JOTIOJHSS
JpyT Opyra U MOCTETEHHO HACHIIIAsCh HOBBIMH TeMaMd W paszjaenamu. JaHHBIA
y4eOHBIA KypC SIBISIETCSI HMHTETPATUBHBIM, IOCKOJIBbKY OOBEIUHSET B cebde
coJlepKaHMEe HECKOJbKUX MAaTeMaTHYeCKUX AUCIMIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MaTeMaTUYECKUN aHajIu3, TEOpUs MHOXKECTB, MaTeMaThyecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaJeBaioT BcE Ooiee
HMIMPOKUM MATEMaTHYECKUM almapaToM, Y HUX MOCJIEeI0BATEIbHO POpPMHUpPYETCS U
COBEPILICHCTBYETCS yMEHUE CTPOUTh MATEMaTUYECKYyI0 MOJENb peaJbHOU
CUTYalluM, IPUMEHATh 3HAHUS, MOJIyYCHHbIC NMPU U3YYEHUH yueOHOTO Kypca, ISt
pELICHUs] CaMOCTOSTENFHO C(HOPMYIMPOBAHHONW MaTeMAaTUYECKOM 3a/1auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxxarenpHo-MeTOMYEeCKass TUHUS «Uuclia U BBIYUCICHUS» 3aBEpIIacT
dbopMUpOBaHNE HABBHIKOB MCIOJIB30BAaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha ypOBHE OCHOBHOTO 0011ero oopasoBanusa. Ha ypoBHe cpenHero oouiero
oOpa3oBaHMsi 0coboe BHHMaHue  ynensercss (OPMUPOBAHHUIO  HaBBIKOB
palroHaIbHBIX BBIYMCICHHUM, BKIIOYAIOMIMX B CE0S HCIIOJIb30BAHHUE PA3IUIHBIX
dopM 3ammcu 4YHCla, YMEHUE JeNaTh MPUKUAKY, BBITIOIHATh MPUOTKEHHBIC
BBIUMCJICHHSI, OLIEHWBATh YWCIIOBBIE BBIpAKEHUS, paboTaTh C MaTeMaTHUYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYyYarolIUMCSi MHOXXECTBA HAaTypaJIbHBIX, LEJIbIX,
palMoOHaNbHBIX W JEHCTBUTENIbHBIX  YHCET  JOMOJIHSIOTCS ~ MHOKECTBOM
KOMIUIEKCHBIX YHCel. B KaXAOM U3 JTHX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My Ccleuu(pUUecKrue 3aJauyd M Olepaluu: JIeJIEHUE Hallelo,
ONEPUPOBAHUE OCTAaTKaMU HAa MHOXKECTBE IIEJIbIX YHCEI, OCOoOble CBOWMCTBA
paIMOHAIBHBIX M WPPAIMOHATIBHBIX YMCeN, apu(pMETHYECKUE OTepaliui, a TakxKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHM Ha MHOKECTBE KOMIUIEKCHBIX YHCEN.
brnaronapsi mocienoBaTeNbHOMY PACIIMPEHUI0 KpPyra HMCHOJb3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS NJIsl PEIICHUs Pa3UYHbIX 3a71ad
dbopMupyeTcsi IpeACTaBICHUE O €IMHCTBE MaTeMaTHKH KaK HayKd U e€ poiid B
NOCTPOCHUU MOJIEJIC peajbHOro MHpa, IIUPOKO HCIHOJB3YIOTCS 0000IIeHuEe |
KOHKPETH3AIHS.

JIuaust «YpaBHEHUS! U HEPABEHCTBA» pEAM3yeTCs Ha MPOTSKEHUU BCETO
oOy4yeHHsT Ha YpOBHE CpEeAHEro oO0Iero o0pa3oBaHMs, IMOCKOJbKY B KaXIOM
paznene llporpammbl NpeaycMOTPEHO pEUIEHHWE COOTBETCTBYIOIIMX 3aj1ay. B
pe3ynbTaTe oOydYarouuecs OBJIQJIEBAIOT PA3IMYHBIMU  METOJAaMHU  pElIeHUs
paIMOHAIBHBIX, HPPAIMOHANBHBIX, TMOKA3aTeNIbHBIX, JOTapUOMHUUECKHX U
TPUTOHOMETPUUYECKUX YpPaBHEHHUH, HEPaBEHCTB W CHUCTEM, a Takxke 3ajad,
coliepkalux mapaMmeTpel. [lonmydeHHblE yMEHHUSI IIMPOKO HCHONB3YIOTCA MpH
UCCJeNOBAHUM (DYHKIMI C MOMONIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIIATHBIX



3a/lay ¥ 337]a4 Ha HAaXOXKJEHUE HAaUOOJBIINX U HAMMEHBIINX 3HAYECHUN (DYHKIIMH.
JannHast copepkarenbHas JIMHUS BKIIOYAEeT B ce0s Takke (hOpMHUpOBaHHE YMEHHIA
BBIMIOJHATH  pacu€Thl 1o  QopmynaMm, MNOpeoOpa3oBaHHs  palMOHAJIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPHUYECKUX BBIPAKEHUN, a TAKXKE BBIPAKCHHH,
coJlepKallluX CTeneHu U Jorapudmel. braronaps u3ydeHHio anredpanyeckoro
MaTepuana NPOUCXOJIUT  JajbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPaKTHOTO MBINUICHUS OOYYaroIuxcs, (OPMHUPYIOTCS HABBIKH JETYKTHBHBIX
paccyxaeHudd, paboOTBl €  CHUMBOJBHBIMH  (GOopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBUCHUMOCTEW B BHUJEC PaBEHCTB U HEpaBEeHCTB. Anredpa
npemsaraetT APGEKTUBHbIE HMHCTPYMEHTBHI ISl PEIICHUS] MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3BIKA HAYKH.

ConepxxarenpHo-MeToauYecKass JIMHUS «DyHKIIMU © rpaduKm» TECHO
NeperuieTaeTcs ¢ APYTHMMH JIMHUSAMU Y4€OHOrO Kypca, MOCKOJBKY B KaKOM-TO
CMBbICJIE 33Ja€T MOCIEA0BATEIbHOCTh U3YyUeHHs MaTepuana. M3yuenne crenenHoi,
MOKa3aTeJIbHOM, JJorapuPMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBONCTB
U rpaMKoOB, UCIOJIb30BAaHUE (PYHKUMHU 7S pelleHus 3a1ad U3 APYTruX y4eOHbIX
IPEAMETOB U PEANbHON KU3HHU TECHO CBS3aHO KaK C MATEMATHYECKUM aHAJIM30M,
TaK M C pEIIEHWEM YypaBHEHU W HepaBeHCTB. lIpu 3ToM Ooiblioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHMs BbIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEXY
pa3NTUYHBIMA BEJIIMYMHAMU, HCCIIEIOBATh TOJYYCHHbIC (YHKIIMH, CTPOUTH HX
rpaduku. MaTtepuan 3Tol coaepKaTelIbHOW JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUI
W HABBIKOB, ITO3BOJISIONIMX BBIPAXKATh 3aBUCHMOCTH MEXAY BEIMYMHAMH B
paznu4HOi (dopMe: aHaTUTHYECKOU, rpaduueckoid u cioBecHoi. Ero msydenwue
CHOCOOCTBYET pPa3BUTHUIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIIEHNIO ¥ KOHKPETU3AIIMHY, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas JuHus «Havama mareMaTH4eCcKOro aHajin3a» IO03BOJIAET
CYIIECTBEHHO PACHIUPHUTH KPYT KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3aiad,
JOCTYIHBIX OOYYaroIIMMCsI, TaK KaK y HHUX TOSBISETCS BO3MOXKHOCTH CTPOUTH
rpaduKky  CIOXHBIX (YHKIHM, OMNpEAeNTsITh WX HAWOOJBIINE U HANMEHBIIHNE
3HAUEHUS, BBIYUCIITH TUIOMAAN (GUTYP U OOBEMBI Tell, HAXOIUTh CKOPOCTH H
yCKOpeHHsi TpoiieccoB. JlaHHass cojaepxaTenbHash JUHUS OTKPHIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTEMaTHYECKUX MOJENed pealbHbIX CHUTYaIlHid,
MO3BOJISIET HAXOJWTh HAWIy4lllee pEUIeHUWe B TNPUKIAIHBIX, B TOM YHUCIE
COLIMAJIbHO-PKOHOMUYECKHUX, 3aJjauax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTH4YE€CKOIrO
aHaM3a CIOCOOCTBYET PAa3BUTHUIO aOCTPAKTHOTO, (HOPMAITBHO-JOTHYECKOTO H
KPEaTUBHOIO MBILIUICHUS, (POPMUPOBAHUIO YMEHHI pacClo3HaBaTh MPOSBICHUS
3aKOHOB MAaT€MaTHKW B HayKe, TEXHHKE U MCKyccTBe. OOyuaromuecs y3HAIOT O



BBIJIAIONIMXCSI pe3yJIbTarax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMAaTHKHU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCKas TMHUS «MHOXKECTBA U JIOTMKa» BKJIIOYAET B
ceOs1 DJEMEHTBhl TEOPUHM MHOXKECTB W MaTeMaTHYeCKOW JIOrMKH. TeopeTuko-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KyPC IMTKOJIBLHON MaTEMaTUKA
W TIpeiaraloT HanOoJiee YHUBEPCATBHBIN S3bIK, OOBEAMHSIONIUN BCE pa3Iaeiibl
MaTeMaTUKH ¥ €€ TPUIOKEHUN, OHHM CBS3BIBAIOT pa3HbIE MAaTEMAaTHUYCCKHE
JUCIMIUIMHBL U HMX TPUIIOKEHUs B eauHoe 1enoe. [losToMy BaXHO JaTh
BO3MOXXHOCTh OOydYaromemycsi IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  S3BIK
COBPEMEHHOW MAaTEMAaTUKH W HCIIOJIb30BATh €0 IS BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TIPpU3HAKOM MAaTEMAaTHKH KaK HAayKH CIEeIyeT Mpu3HaTh
CBOMCTBEHHYIO €l CTpOroctb OOOCHOBAaHHUW U CJEIOBaHUE OMpeaeIEHHBIM
mpaBujaM  TOCTPOCHMSI  JIOKA3aTeJNbCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTEMaTUYECKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIUICHUS
0OyJaroIIMXcsl, TO3BOJISIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHUS.

B yuyebHoMm Kkypce «Ainredpa M Hayajla MAaTeMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJIECIUPOBAHUS, KOTOPBIC MPU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TIOCTPOCHUSI MOJENEH peaTbHbIX
CUTYyallMi, WCCIEAOBAHUS OTHUX MOJCICH C IIOMOIIBIO ammapara anreOpbl H
MaTEMaTUYECKOTO aHalli3a, WHTEPIIPETAIlMU TOJYYCHHBIX PE3yJIbTaToOB. Takwe
3aJlaHUs BIUIETCHBI B KQXKIIbIN U3 pa3/eioB MPOTPaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTrO Kypca HIMPOKO HCIOIB3YeTCs JJIS pelieHus: MPpUKIagHbIX 3anad. [lpu
pEIICHUM  pEAJbHBIX  NPAKTHYCCKUX  3aJad  oOydJaromuecs  pa3BUBAIOT
HaOJIOMATeIbHOCTh, YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJB30BaTh  AQHAJOTHIO, 0000maTh W  KOHKPETU3HWPOBATh  IpoOJieMy.
JestenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAIHBIX 3a]a4
OpraHU3yeTCs B POIIeCCe U3yUEHUS BCEX TeM y4eOHOTO Kypca «Anrebpa u Hadaia
MaTEeMaTHYECKOTO aHATU3ay.

Ha wu3yuenne yudeOHOro Kkypca «Ainredpa M Hayajga MaTeMaTHUYeCKOro
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 gacos (4 yaca B HEACITIO).



COJEPKXAHUE OBYUYEHUA
10 KJIACC

Yucia 1 BbIYUCICHUSA
PaunonansHbie yncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, TPOLICHTHI,
OeckoHeuHble nepuoauueckue apoodu. [Ipumenenne npobeit u MpoLUEeHTOB AJis
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIeH 3HAHUN U PEAIbHOM KU3HH.

JleicTBUTENBHBIE YHCHA. PalnMOHANBHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue  onepauMM = C  JEUCTBUTEIbHBIMU  4YUCIaMH. Moaynb
JNEHUCTBUTEIILHOTO YUCHA U ero cBoicTBa. [IpuOnmkEHHbIE BHIYMCICHMS, TPABUIIA
OKpPYIJICHUs, IPUKUIKA U OLICHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ uenslM I1okaszatesneM. bunom Herorona. Hcenons3zoBaHue
NOAXOASIIENH (OPMBI 3aMKUCH AEUCTBUTENBHBIX YUCEN JJI PELIEHUS MPAKTHYECKUX
3a/1a4 U MPEACTABIICHNS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHp C panuMOHAJIBHBIM IOKa3aTeleM W €€ CBOMCTBA, CTENEHb C
JEUCTBUTEIBHBIM II0OKA3aTEIIEM.

Jlorapugm uucna. CpoiictBa jorapudma. JlecsaTuuHble U HaTypaibHbIE
Jorapu(Msl.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YHUCIOBOIO aprymeHTa. ApKCHHYC,
aPKKOCUHYC M ApKTaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHMs H HEPABECHCTBA

ToxngecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHUS W YpaBHEHUA-CIEACTBUs. HepaBeHCTBO,
pelIeHne HEPaBEHCTBA.

OcCHOBHBIE METO/bI PEUICHHSI LETIbIX U APOOHO-PALMOHAIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB. MHOTOWICHbI OT OJIHOM NEpEMEHHOHM. JlejleHne MHOrowwieHa Ha
MHOrowieH ¢ ocratkom. Teopema be3dy. MHoOrouneHsl ¢  LEIbIMU
koapurmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COJEPIKAIIMX CTETIEHN U KOPHHU.

WppannonanbHbie YpaBHEHHS. OcHOBHBIE METOBI pemeHus
VppalMOHaIbHbIX YPAaBHCHUM.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METOJBI PELIEHUS IMOKA3aTEIIBHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BeIpaKEHHH, COAEPIKAIIIX JTOTAPUPMBI.

Jlorapudmuyeckue yYpaBHEHHH. OcHOBHBIC METO/IbI peIIcHus
Jgorapu(pMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BhIpaKeHU. PellieHne TpuroHoMeTpuuecKiuX ypaBHEHUH.



Pemrenne cucrem NMHENHBIX ypaBHEHUN. Marpuia CUCTEMBbl JMHEHMHBIX
ypaBHeHMI. OmnpenenuTenb MaTpuilbl 2X2, €ro TeOMETPUUYECKUUA CMBICT U
CBOMCTBA, BBIUMCIICHUE €T0 3HAYEHUS, TPUMEHEHUE OMNPEACTUTENS I PEIICHUs
CHUCTEMBl JIMHEMHBIX ypaBHEHUW. PelieHue npukinaaHeIX 3aJad € MOMOIIBIO
CUCTEMBbl JIMHEWHBIX YypaBHeHUW. McciiemoBaHE TIOCTPOCHHOW MOJEIU C
MTOMOIUIBIO MaTPHI] U OTIPEICTUTEIIECH.

[TocTtpoeHne maremMaTUYECKUX MOJAEIEH pPEalbHOW CUTyallMM C ITOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IMYHbIX O0JacTel HayKh M peanbHOU
KU3HU.

DOyHKUMHU U TpaduKu

OyHKIUsA, crnocoObl 3amaHus QyHKIUU. B3aumHO oOpaTHBIE (GYHKIIUU.
Komnosummst  ¢ynknuit. 'paduk  QyHKIuu. nemMeHTapHble TpeoOdpa3zoBaHuUs
rpadukoB HyHKIIUA.

OO6mactb onpeneneHuss 1 MHOXXECTBO 3HaueHM PyHkuuu. Hynu ¢pyHkxuuu.
[IpomexyTku 3HaKOMOCTOSIHCTBA. YETHBIE U HEeUETHBIE PyHKuMH. [lepuoauyeckue
bynkuun. IIpoMexyTkn MOHOTOHHOCTH (GYHKIMH. MaKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosnbiee u HauMeHbliee 3Ha4eHus: QyHKIIMA Ha TPOMEXKYTKE.

Jlunelinas, kBajpaTU4HasT U JAPOOHO-TIMHEWHAs (PYyHKUHUHU. DJIEMEHTApHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX rpauKOB.

Crenennast pyHKIMS ¢ HATYypaJbHBIM U IIEJBIM TIOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U TpaduK KOpHS N-Oi CTEMEHM Kak (PYHKIMUA OOpaTHOU
CTEIEHH C HaTypaJbHbIM MTOKA3aTEIIEM.

[TokazatenbHast 1 jorapupmMuyeckass GyHKUHHU, UX CBOMCTBA U TpaduUKH.
Hcnonb3oBanue rpadguxoB GyHKIIUAN TS pEIICHUS] YPABHEHHM.

TpuronoMmerpruueckass OKpPY>KHOCTb, OIPEIAEICHUE TPUTOHOMETPUUECKUX
(GyHKIUNA YUCITIOBOTO apTyMEHTA.

OYHKIIMOHAIBHBIE 3aBUCUMOCTH B peaJbHBIX TIpOIeccax U SBJICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hauajna MaTeMaTH4eCKOr0 aHAJIN3a

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMs IIOCiIeIOBaTeiIbHOCTEH. MeTtos
MaTeMaTH4eCKOn WHTYKIIHH. MoHOTOHHBIE u OTpaHUYCHHBIC
MOCJEA0BaTENbHOCTU. VICTOpHS BO3ZHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHaldu3a Kak
aHann3a OECKOHEUYHO MaJIbIX.

Apudmernueckas 1 reomeTpudeckas mporpeccu. beckoHeuHo yObIBaroIias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuyecKon
IIPOrpecCchui. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pOoCT. Yncio e. Popmyiia CI0KHBIX
npoiieHToB. Mcmosib30BaHWE TPOTrpeccuu JJisl pPElIeHUsT pealibHbIX 3ajad
IPUKJIAJHOIO XapaKTepa.



HenpepeiBHble (QyHKIMM KW MX cBoiicTBa. Touku pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBolicTBa (QYHKIMII HEMpPEpBHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl pElIeHUs HepaBeHCTB. l[IpuMeHeHHe CBONCTB HENpPEpPBIBHBIX
byHKIMI 17151 pereHust 3a1a4.

IlepBas u BTOpas npousBoJHble PpyHKIKU. OnpeneneHue, reOMETpUUECKUN U
(duznyecKuil CMBICI MPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K Tpaduky QyHKIUH.

[IpousBognele  aneMeHTapHbIX  (QyHKuud.  [IpousBomHas  CcyMMBbl,
IIPOU3BENIEHUS, YACTHOTO U KOMIO3ULIMU (QYHKIUH.

MHoKecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMM M HMX CBOMCTBA. J[marpamMmsl
Oiinepa—Benna. I[IpumMeHeHHME TEOPETUKO-MHOKECTBEHHOTO — ammapara  Jjis
ONMCAHMS PEATbHBIX MPOLECCOB M SABJICHWI, IPU PELICHUU 3a7a4 U3 APYrux
y4€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTE€MaTUYECKOIO0 OOBEKTa, CIIEJICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCHJIbHBIE YPABHEHHUS.

11 KJIACC

Yuciia u BBIYMCICHUS

Hartypanbhbie u nensie yucna. [I[puMeHeHrne MpU3HAKOB JEIMMOCTH LIEIBIX
yycen, HanOonbIuid oOmmuit genutens (manee — HOJI) m HamMmeHbIee oO1ee
kpatHoe (nanee — HOK), octaTkoB no Moay:mto, anroputma EBkinaa uist pereHus
3aJ1a4 B LEJIBIX YHACIAX.

KommekcHble uucna. Anredpanueckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4Hcia. ApudMeTHyecKkue omnepauuyd C KOMIUIEKCHBIMU
yrcnamu. M300pa’keHue KOMIUJIEKCHBIX YHCEI Ha KOOPAWHATHOM MJIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii cteneHn M3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMILJIEKCHBIX YKCEN IJIs1 PeIIeHUs] PU3NYECKUX U T€OMETPUUECKUX 3aau.

YpaBHeHUS U HEPABEHCTBA

CucremMa M COBOKYIHOCTb YpPaBHEHH W HEpPaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBbI-CIIe/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPAaBHEHHH C  IMOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. Pelienre TpuroHoMeTpuuecKiuX HEpaBEeHCTB.

OcCHOBHBIE METOJABI pEIIEHUS T[OKa3aTeIbHBIX U  JIOTapUPMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUSI CUCTEM M COBOKYIHOCTEW PAallMOHAJIBHBIX,
UPpaAMOHATIbHBIX, TOKA3aTEeIbHBIX U JOrapu(PMUUECKUX YPABHEHHIA.

VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamH.



[IpumeHeHne  ypaBHEHMH, CHCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTHYECKUX 3a/lad W 3a/ady U3 Pa3IudHbIX o0JacTeil HaykKu M peaslbHOM
YKU3HH, UHTEPIPETALMS TOTYYEHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKH

I'paduk kommosunmu QyHkui. I'eomerpuueckue oOpas3bl ypaBHEHUNU U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue QyHKIIMH, UX CBOMCTBA U TPadUKH.

['paduueckne Meroabl perieHUs ypaBHEHUH W HepaBeHCTB. [ 'paduyeckue
METO/bI PEILICHUS 3a]1a4 C TapaMeTPaMH.

Hcnonbs3zoBanne rpadukoB (QYHKIUNA IS UCCIEAOBAHMUS TIPOLIECCOB U
3aBUCUMOCTEM, KOTOPbI€ BO3HHMKAIOT IMPHU PELIEHUU 33Jad U3 JAPYTHX y4eOHBIX
IIPEIMETOB U PEAIBHOM KU3HH.

Hayaja MaTeMaTH4eCKOro aHAJIM3a

[IpuMeHeHre NMPOU3BOJHON K MCCIEAOBAHHUIO (DYHKIIMIT HA MOHOTOHHOCTbH U
skcTpeMymbl.  Haxoknenue  HauOodbIIero M HAaWMEHBIIETO  3HAYECHHU
HENpephIBHON (QYHKIIUU HA OTPE3KE.

IIpuMeHeHrne NPOW3BOMHOM Ul HAXOXKACHWS HAWIY4YIIEro pELICHHsS B
IPUKIAAHBIX 3aJadax, Ui ONPENEIeHUs CKOPOCTH M YCKOpEHHMs IIpoliecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbiX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKIuMH. [IpaBuina HaxoXaeHus: NepBOOOPa3HBIX.

WnTrerpan. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOnua.

[IpuMeHeHre uWHTErpana g HAXOXKIEHUs IUIOMAfed IUIOCKHX (Uryp u
00BEMOB T€OMETPUUECKHUX TEJL.

[Ipumepsl pemenuit aud@epeHInanbHbIX ypaBHEHH. MartemaTuueckoe
MOJICJIMPOBAHUE PEAIbHBIX IMPOLECCOB C MOMOIIbI0  IudPepeHInaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEIO OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa’kIaHCKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMHA 00yYaOIIETOCs] KaK aKTHBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHUMCKOro  00IlecTBa,  NPEACTAaBICHHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBJICHUI,
NpoIeAyp TPaKIAaHCKOro oOIiecTBa (BBIOOpPHI, OMPOCHI U JPYroe€), YMEHHE
B3aMMOJICHCTBOBaTh C COIMAJbHBIMA HWHCTHUTYTAMHU B COOTBETCTBUM C HX
GyHKUIUSIMY U Ha3HAYCHUEM;

2) NIaTPHOTHYECKOTO BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCHUICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MATEMAaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE HTUX JIOCTMXKEHUM B APYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

OCO3HAHHWE JAYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO TMOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHUN HayKh U JIeITEIbHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUWE K MUPY, BKIIOYAas 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PACcCyKICHU, BOCTTPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznyeckoro BoCIUTAHUSA:

chOPMUPOBAHHOCTh yMEHHUSI TPUMEHSITh MaTeMaTUYeCKue 3HaHUs B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3JI0OPOBBIO (3710pOBOE MUTAHUE, COAJTAHCUPOBAHHBIA PEXKHUM 3aHATUU U
OTIIbIXa, peryisipHas (GU3NYecKas aKTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTHUBHO-03/J0POBUTENBHON €SI TEIHHOCTHIO;

6) TPYA0BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYyHdy, OCO3HAaHWE IICHHOCTU TPYAOdt00Us, HHTEpeC K
pasnmuyHbiM  cPepaM  MPOGECCHOHANBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOD
Oynymelt mpodeCCuu M peaan30BbIBATh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,



TOTOBHOCTb U CIOCOOHOCT K  MAaT€MaTH4ecKOMYy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHHM BCEW JKU3HU, TOTOBHOCTH K AKTHBHOMY
YYAaCTHUIO B PEIICHUM NPAKTUYECKUX 3a71a4 MAaTEMATHYECKON HAIIPABICHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIMTAHMS:

C(OPMUPOBAHHOCTh  JKOJIOTMUECKON  KyJbTYpbl, IIOHUMAaHUE BIUSHUS
COLIMAJIbHO-D)KOHOMUYECKUX ITPOLIECCOB HA COCTOSHUE IPUPOJHON M COLUAIBHOU
Cpellbl, OCO3HaHME TI00aIbHOIO XapaKTepa SKOJIOTMUECKHUX MPo0IeM, OpHUEeHTalus
Ha TPUMEHEHHE MAaTEeMaTHUYECKUX 3HAHWM JUid peleHus 3aaad B 00JacTH
OKPY’KalOLIEeN Cpenpl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKM HX BO3MOXKHBIX
IIOCJIEACTBUN ISl OKPYKAIOIEH CPEJIbI;

8) HeHHOCTH HAYYHOTO MO3HAHNS

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKu U  OOIIECTBEHHOM  MpPaKTUKHU, IIOHUMaHHUE
MaTE€MaTUYeCKOM HAayKH Kak c(epbl 4YeIOBEYECKOM IEeATEIbHOCTH, 3TAloOB €&
pa3BUTHA M 3HAYMMOCTH [UJIl Pa3BUTHS UMBWIM3ALHAH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU M MaTEMAaTHYECKOM KyJbTYpOM KaK CpEICTBOM IIO3HAHUSA MUDPA,
TOTOBHOCTb OCYLIECTBIIATh IPOEKTHYI0 M HCCIIEIOBATEIBCKYIO JIEATEIBHOCTD
VHIUBUAYAJIHO U B TPYyIIIE.

METAINIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YueOHbIE 1eiiCTBUS

ba3oBble jornueckue aeiicTBUs:

BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC IMPU3HAKH MaTeMaTHYCCKUX
OOBEKTOB, TIOHATHH, OTHOIICHUW MEXAY TOHATHSAMH, (POPMYIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS 7151 00OOIICHHS ¥ CPABHEHUSI, KPUTEPUHU TIPOBOJAMMOTO aHAIIN3A;

BOCIIPUHUMATh,  (OPMYIHpOBaTh M  NIPeoOpPa3OBBIBATh  CYXKIACHHS:
YTBEPAUTEILHBIE U OTPUIIATENIbHBIC, €IMHUYHBIC, YACTHBIC U 00III1E, YCIOBHBIC,

BBISIBIIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTHBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYU;

JenaTh BBIBOJABI C WCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIFOUCHHH 110 aHATIOTHH;

MIPOBOJIUTH CAMOCTOSTEIHHO JOKA3aTEeIhCTBA MATEMATHUYECKUX YTBEPKICHUN
(IpsiIMBIC W OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITNIO, TIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXICHHUS M BBIBO/IBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BapHMAaHTOB  pelIeHHs, BbHIOMpaTh Hauboyiee MOAXOAAIUMH € y4€ToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).



ba3oBble ucciaeaoBare/ibCKue 1eiiCTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynaupoBaTh  BONPOCHl,  (GUKCHpPYIOLIME  NIPOTUBOpeuHne,  Mpolsemy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMUpOBaTh THUIIOTE3Y, apTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE;

MIPOBOJIUTH CAMOCTOSITEIPHO CIUIAHWPOBAHHBIA DKCIEPUMEHT, MCCIICIOBAHNE
10 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTeMaTHYECKOTO 00BEKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00BEKTaMHU, SIBJICHUSIMU, MPOIECCAMU;

CaMOCTOSTENIbHO (OPMYIUPOBAaTh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
MPOBENEHHOTO  HAONIONCHMS, HWCCICAOBAaHMS, OIICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATh
MPEANOJI0KEHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c undgopmanmei:

BBISIBIISATh A€UIUTH MH(DOpPMAIIMKU, TaHHBIX, HEOOXOJAUMBIX JIJIi OTBETa Ha
BOIIPOC U JIJIA PEIICHUS 3a]1a4H;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BUJIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYPUPOBaTh MH(POPMAIIMIO, TPEACTABIATh €€ B Pa3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpaduyueCcKy;

OIICHUBATh HaAEKHOCTD uHdopmaIuu 1o CaMOCTOSITEIIbHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

Oo0wmenue:

BOCIPUHUMATh U (HOPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMHU U
HeasIMU OOLIEHUS, SICHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, 1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3alayH,
KOMMEHTHPOBATH MOJIYy4YECHHBIN PE3yJIbTaT;

B XO7le 00CYXJI€HHUsI 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBl,
npoOsieMbl, pelaeMoi 3ajJaud, BBICKA3bIBATh HJAEH, HAllCJICHHbIE Ha IOMCK
pPEILIEHHUsI, COMOCTABNIATH CBOM CYXKJIEHHS C CYXACHUSMH JAPYIMX YYaCTHUKOB
nuainora, oOHapyKUBaTh pa3iu4ve M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOH (opme
(bopMynupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3a7a4M, DKCIEPUMEHTA, UCCIIEN0BaHus,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (oOpMAT BBICTYIUIEHHS C Y4Y€TOM 3a]ad
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elCTBUSA



Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUs 3a/1au, BEIOUpATh CIIOCOO pEelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(OpPMAITUH.

CaMOKOHTPOJIb, IMOLIMOHAJIbHbIH HHTEJJICKT:

BIIQZICTh  HaBBIKAMHU  IIO3HABATEIBHOW  pe(IeKCMM  Kak  OCO3HAHMUS
COBEpIIAEMBIX ACHCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJECTh
croco0aMu CaMOTIPOBEPKH, CAaMOKOHTPOJS TIpollecca M pe3yjibTaTa peIIeHUs
MaTeMaTUYECKOM 3aJauH;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUThH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBSICHITH TPUUUHBI
JIOCTUKEHUS WM HEOCTUKEHUS PE3YIbTATOB JIESITEIBLHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY TPUOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1eSITEJIBHOCTD:

NOHUMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIWBUILYAIBHOU
paboThl TpH pelIeHUuH Y4YeOHBIX 3aJlay, MPUHUMATH I1I€JIb COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATh OPraHHU3AIlMI0 COBMECTHOW pabOThI, pacrpeacisTh
BUJIbI PpalOT, JIOrOBapuBaThCs, OOCYXKIAaTh MPOIECC U pe3yJbTarT padoThl,
000011aTh MHCHUSI HECKOJIBKUX JTIO/CH;

y4acTBOBaTh B I'PYIIOBBIX (popmax paboThl (0OCYyKIaeHus, 0OMEH MHEHHIA,
«MO3TOBBIE€ IITYPMB» U HHBIE), BBINOJHITH CBOIO 4YacThb pabOThl W
KOOPAMHUPOBATh CBOU JEHUCTBUS C JAPYTMMHU YJICHAMU KOMaHJbl, OIICHUBATH
Ka4ueCTBO CBOETO BKJIaja B OOIIUN MPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K konmy ob6yuenuss B 10 kiiacce oOydaromuiicsi MOJYYHUT CIETYIOIIUE
MpeAMETHbIE Pe3yJIbTaThl MO OTHAEIbHBIM TeMaM paboueil MporpamMmbl yu4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOT0 aHAIN3ay:

Yucia v BBIYUCTCHUSA:

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: PAIMOHAIBHOE YHCIIO, OeCKOHEYHas
nepuoAndeckas ApoOb, TMPOIEHTHI, UPPALUOHAIHHOE YHCJIO, MHOXECTBa
palMOHAJIBHBIX U JCHCTBUTEIIHHBIX YUCEI, MOIYJb JICHCTBUTEIILHOTO YHCIIA,

MPUMEHATh JApoOM ¥ TIPOIEHTHI Uil PEIICHUS MPUKIATHBIX 3a7a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU;

MPUMEHSATh MPUOTMHKEHHBIC BRIUUCIICHUS, IPABUJIA OKPYTIICHUS, IPUKUIKY U
OLIEHKY PE3yJIbTaTa BBIYMCIICHU;



CBOOOZIHO ONEpUPOBATh TIOHATHEM: CTENEHb C LEJNbIM I[10Ka3aTeseM,
UCIIOJI30BATh MOAXOIANLYI0 (POPMY 3alUCH IEHCTBUTEIBHBIX YUCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS TAHHBIX;

CcBOOOZHO ONEpPUPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HaTypajIbHOU
CTEIICHH;

CBOOO/IHO OIEPUPOBATh MOHATUEM: CTENEHb C PALIMOHAIBHBIM IOKa3aTeleM;

CcBOOO/IHO ONEPUPOBATH MOHATUIAMMU: JIOrapupM yucia, AeCITUYHbIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOOZHO ONEPUPOBATH NMOHATUAMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apTyMEHTA;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEACTBHSI, PABHOCUIIbHBIE HEPABEHCTBA,

MPUMEHATh PA3IMYHbIE METOJbl pEUICHUS pPAlMOHAIBHBIX M JIPOOHO-
pPAallMOHAJIBHBIX YPAaBHEHUMN, I[PUMEHATb METOJX MHTEPBAIOB JUIA PEUICHUs
HEPABEHCTB;

CBOOOJHO OINEpUPOBATh MOHATUSAMHU: MHOTOWIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C UEeIbIMH KO3(P(UIMEHTAMH, KOPHHM MHOTOYJIEHA, IPUMEHSThH
JIEJICHME MHOTOWIEHA Ha MHOTOYJIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a4ad4;

CBOOOZHO OMNEpUpPOBaTh MOHATUSIMM: CUCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpulla, ONpelNeNuTedb MaTpHUlbl 2 X 2 W €ro IeOMETPUYECKUH CMBICIH,
UCIIONIb30BaTh CBOMCTBA OmpeAenuTenst 2 X 2 ans BBIUMCICHHS €ro 3HaueHUs,
IPUMEHSTh ONPEACIIUTENN U1 PELUICHHWS CUCTEMbl JIMHEWHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYALIMU C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCIIEI0BATh IIOCTPOEHHBIE MOJENM C TMOMOINBK) MATPHUIl U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MTOIYUYECHHBIA PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBUM C KOPHSAMHU I TpeoOpa3zoBaHUs
BBIPAKECHU,

BBITIOJTHATH MPe0Opa30BaHUs YHCIOBBIX BRIPAXKEHUN, COJIEPIKALINX CTEIIECHH C
palMOHAIIHBIM [T0KA3aTeIIEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmMoB TUISE npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKECHUI;

CcBOOOZIHO ONEpUPOBATh TMOHATHUSMU: HppaIOHAIbHBIC, MMOKa3aTeIbHbIE U
JorapuMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PAaBHOCHIIBHBIX
IIEPEXO0/I0B UJIN OCYIIECTBIIAS IPOBEPKY KOPHEW;



IPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKre (HOpMyJIbl il MpeoOpa3oBaHMUs
TPUTOHOMETPHUUECKUX BBIPAKCHHI;

CBOOOJTHO  OIEPUPOBATH IMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOoOXoaumble  (OpMyNbI  1Jii  pEIIeHHs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUM;

MOJIETTUPOBATh pealbHbIE CUTyallUd Ha s3bIKE anredpbl, COCTaBISATh
BBIpQXEHUS, YypaBHEHWs, HEPaBEHCTBA II0 YCIOBHUIO 3aJayd, HCCIEI0BAThH
MOCTPOEHHBIE MOJIEJH C UCIIOIb30BAHUEM arlapaTa ajreopsbl.

DOyHKUUM U TPaPUKN:

CcBOOOHO OMEpPUPOBATH MOHIATUSIMH: (PYHKIIHS, CIIOCOOBI 3aaHUs (PYHKIINH,
B3aMMHO O0OpaTHble (QPYHKUMH, KOMIO3ULUS (yHKIUH, rpaduk (QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TPeoOpa3oBaHus rpa@uKoB QYyHKIIHIM;

CBOOO/IHO OINEPUPOBATh MOHATUAMHU: OOJACTH OINPEAEICHUS U MHOMXECTBO
3HauYCHUN QYHKIIMH, HYJIU (PYHKITUU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJHO ONEPHUPOBATH TOHATHSIMH: YETHBIE W HEUYETHBIC (YHKIIHH,
nepuoIndeckne (PyHKITUU, TIPOMEKYTKH MOHOTOHHOCTH (DYHKIIUHA, MAaKCUMYyMBI 1
MUHUMYMBI (DYHKIIMM, HauOoJibllleeé M HaWMEHbIllee 3HauyeHUE (QYHKIUU Ha
IPOMEXKYTKE;

CBOOOHO OMEpPUPOBATH MOHATUAMHU: CTENIEHHAs (QYHKIUS C HATYpaTbHBIM U
HEeNBIM TOKaszareiaeM, rpaduk CTENEeHHOW (YHKIMU C HATypajJbHBIM M IICNBIM
nokasaresieM, rpaduk KOpHS N-Oi CTENEeHW Kak (DYHKIIMM OOpaTHOM CTEneHu ¢
HATypaJbHBIM MOKa3aTeJIeM;

OTepUpOBaTh TOHSATUSMU: JIMHEWHAs, KBaJpaTU4HAs U JPOOHO-TMHEHHas
(GYHKITIH, BRITIOTHATH 3JIEMEHTAPHOE UCCIIeI0OBAHUE U TTOCTPOCHUE X TPadUKOB;

CBOOOJHO OIEpPHpPOBaTh MOHATHUSMU: TOKa3aTellbHAs W JorapumMuueckas
byHKIIMKU, UX CBOWCTBA M TrpaduKH, MCIOJIb30BaTh UX TpadUKU IS pelIeHUs
YPaBHEHHU;

CcBOOOMHO OMEpHUPOBATh TOHATHUAMU: TPUTOHOMETPUYECKAST OKPYKHOCTD,
oTpeseNieHne TPUTOHOMETPHUUECKUX (YHKITHI YMCIOBOTO apTyMEHTa,;

UCTIONB30BaTh Trpaduku  (GYHKIUMHA 1T  UCCICJOBAaHMUS TIPOIECCOB |
3aBUCUMOCTEH TIPU PEIICHUH 3a/lad U3 IPYTUX y4eOHBIX MPEIMETOB M PEealbHON
YKU3HH, BRIpOXaTh (POPMyJIaMH 3aBUCUMOCTH MEXIY BETUINHAMU;

Hauajna maTeMaTH4ecKOro aHAJIM3a:

CBOOOJHO OMEpUpPOBATh MOHATHSIMH: apUPMETHUECKas U TeoMeTpHUYecKas
nporpeccusi, 06CKOHEUHO yOBIBArOIasi TEOMETPUYECKasi TIPOTPeCcCHsi, TUHEHHBIA 1
AKCIIOHEHITUATLHBIN POCT, GOpMyJsia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU ISl PEIICHMs] pPEaIbHbIX 3a]ay MPUKIATHOrO
XapakTepa;



CBOOO/IHO ONEpUPOBATh NOHITUSIMMU: IOCIEI0BATENIBHOCTD, CIIOCOOBI 3a/1aHUS
IIOCJIEA0BATEILHOCTE, MOHOTOHHBIE M OrPaHUYEHHBIE IOCJIEIOBATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKJICHHS MATEMaTHYECKOIO aHajlvM3a Kak aHaau3a
OECKOHEUHO MaJIbIX;

CBOOOZIHO OIEpUpPOBaTh MOHATHSMH: HEIpPEPBhIBHbIE (YHKIUH, TOYKH
pa3pbiBa rpaduka QyHKINK, aCUMITOTHI Tpaduka QyHKINY;

CBOOOZIHO OIEpUpPOBaTh NOHATHEM: (DYHKLHSA, HENpephIBHAs Ha OTPE3KE,
IPUMEHATH CBOICTBA HEMPEPBIBHBIX (DYHKIMH JUIsl pEILICHUS 3a/a4;

CBOOOZHO OMNEpUpPOBaTh TMOHATUSAMHU: TIEpBasi M BTOpas MPOU3BOJHBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIIHNH;

BBIYKCIIATH ITPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMIIO3HIIMU
IBYX (DYHKIUH, 3HATh IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUUECKUM M (PU3NYECKHII CMBICT MPOU3BOJHON IS
pemeHus 3aaad.

MHoKecTBa M JIOTHKA:

CBOOOZIHO  ONEpPUPOBaTh  TMOHATUSMU: MHOXKECTBO, ONEpALlUA  HaA
MHO>KECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aAIapar JJIsl ONUCAHUS PEATbHBIX
MPOLIECCOB U SIBJICHUH, IPU PEIICHUH 3a7a4 U3 IPYTUX YUEOHBIX NPEIMETOB;

CBOOOJHO OIEpUPOBATh MOHSTHSIMU: ONpEIEICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYeCKOro o0bEKTa, JOKa3aTelbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kiiacce oOydaromuiicsi MOJYYHUT CIETYIOLIUE
IPEIMETHBIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouell mporpamMmbl y4eOHOIrO
Kypca «AnreOpa u Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yucia v BBIYMCIICHUA:

CBOOOJHO OMEpUpPOBaTh TMOHATHUAMM: HATypallbHOE U LEJI0€  YHUCJIO,
MHOKECTBA HATypaJbHBIX M LEJBIX YUCEJ, MCIIOJIb30BaTh MPU3HAKU JEIMMOCTH
uenbix yucen, HOJ n HOK nHaTypasibHBIX 4Mcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkinaa;

CBOOOJHO OIEpPUPOBATh MOHATHEM OCTaTKa [0 MOMYJIO, 3alKChIBATh
HaTypaJIbHbIE YHCIIA B PA3JINYHBIX MO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS;

CBOOOJHO ONEpPUPOBATH TMOHATUSAMHU: KOMILJIEKCHOE YHCIO M MHOKECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTABIATh KOMIUIEKCHBIE YMCa B ajareOpanyeckoil u
TPUTOHOMETPHUUECKOU (hOpMe, BBIMNOIHATH apUPMETHUECKUE ONEpalud ¢ HUIMU U
M300pakaTh Ha KOOPJMHATHOM MIIOCKOCTH.



YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO ONEpUPOBATh NOHATUAMM: UPpPALUOHAIbHBIC, MOKa3aTeIbHbIE U
jJorapu(pMUUECKHE HEPABEHCTBA, HAXOJUThb HX PEIIEHUS C IOMOUIbIO
PAaBHOCHJIBHBIX IIEPEXOJIOB;

OCYUIECTBJIATH OTOOpP KOpPHEH NP PpEIIEHHWH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOZIHO ONEpPUPOBATH TOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXxoaumble  (OpMyJibl  JUIsl  pEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOHO OMEpPHPOBATh MOHSATHUSIMHU: CHCTEMa U COBOKYIHOCTh YpaBHEHHUH U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTH PELICHUS
CUCTEMBI M COBOKYITHOCTEW pallMOHAIbHBIX, NPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb paluyOHAJIbHBIE, UPPALMOHAJIBHEIE, IIOKa3aTeJIbHbIE,
jJorapupMUYeCKHe W  TPUTOHOMETPHUYECKHME YpPAaBHEHHS W  HEpPABEHCTBA,
COJZIeprKallle MOIYJIM U IapaMeTpBhl;

OPUMEHATh TpadUuecKue METO/IbI JUIsl PELIECHUS] YPAaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJEJIUPOBATh pEajbHbIE CHUTyalldd Ha S3bIKE€ auredpbl, COCTaBIATH
BBIPDAXKEHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IIO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHbIE MOJENU C MCHOJIb30BAaHUEM ammapaTta ajareopsl,
MHTEPNPETUPOBATH MOJYyYEHHBIN pE3yJIbTaT.

DOyHKUMU U rpadpuKm:

CTPOUTh TpaUKKM KOMOO3UUMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTapPHOIrO
VCCJIEIOBAHMS U CBOMCTB KOMIIO3UIMU ABYX ()YHKIIMIA;

CTPOUTh TIeOMETpUuYecKHMe oO0pa3bl YpaBHEHMd M  HEPaBEeHCTB Ha
KOOPJAMHATHOU MJIOCKOCTH;

CBOOOZIHO  OMNEpUpPOBaTh TMOHATHUAMU: TpaUKM  TPUTOHOMETPUUECKHUX
yHKUMH;

OpUMEHATh (YHKUMUA JJIS MOJEIMPOBAHUS M UCCIEIOBAHUS PEAIbHBIX
IIPOLIECCOB.

Hauvana MmaTeMaTH4ecKOro aHajamusa:

UCII0JI30BaTh MPOU3BOAHYIO ISl UCCIEeNOBaHUs (DYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIee U HAUMEHbIlIee 3HaYEHUsI (PYHKIIMU HEMPEPHIBHOM Ha
OTpE3Ke;

WCIIOJB30BaTh MPOU3BOAHYIO JUIsI HAXOXKIACHUS HAWIIY4IIEro PELICHUsS B
IPUKIAAHBIX, B TOM 4YHMCJIE COLMAJIbHO-DKOHOMHYECKMX, 3ajadax, M



OIIpENeNIEHUs] CKOPOCTH M YCKOpPEeHHs Impoliecca, 3aJaHHOro (HopMynoi wuiu
rpaduxom;

CBOOOJHO ONEpUPOBaTH TOHATHSAMH: TI€pBOOOpasHasi, OINpene’IEHHBIH
UHTETpaj, HaXOIUTh MEpBOOOpa3HbIE BJIEMEHTAPHBIX (DYHKIUH W BBIYHCIATH
uHTerpan no gopmyne Herotona-JleliOnuia;

HAXOJUTh IUIOMIAAH TIOCKUX (PUTYp U OOBEMBI TEN C MOMOIIBI0 HHTETpaa;

UMETh TPEJCTaBICHUE O MaTeMaTHUYEeCKOM MOJEIMPOBAHUU Ha MpUMEpe
cocraBieHus TuddHepeHIaTbHBIX YpaBHEHHH;

pemaTh NpPUKJIaJHBIC 3aa4d, B TOM YHCIIE COIHMAIbHO-dKOHOMHYECKOTO H
(u3nUecKoro xapakrepa, CpeCcTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

JaekTpoHHbIe (HU(pPOBHIE)
Ne KoanyectBo yacoB o0pa3oBaTejbHbIE pecypchl
/i HaumeHoBaHue pa3iaesioB U TeM NPOrPaMMBbl
Bcero
MHO€eCTBO IeHCTBUTENIBHBIX YMCeNl. MHOTOUJICHBI.
1 PaunonaneHble ypaBHEeHMs U HEpaBeHCTBA. CUCTEMBbI 24 https://uchi.ru/
JIMHEWHBIX YpaBHEHUN
5 Oynkuuu U rpapuku. CreneHHas QyHKIUS C LEIbIM 12 https://resh.edu.ru/
MoKa3areieM
A i -oi .
3 pUPMETHIECKHI KOPEHb N-0i CTENECHH 15 httos://resh.edu.ru/
WppannoHaibHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazaTenbHble ypaBHEHUS 10 https://resh.edu.ru/
5 Jlorapudmuueckas ¢pyukuus. Jlorapupmuueckne 18 httos://uchi.ru/
YpaBHEHHS Nips./7uch.ru/
6 TpuroHomeTpruyeckue BBIPAKEHUS U YPABHEHHUS 22 https://resh.edu.ru/
7 [TocnenoBaTenbHOCTH ¥ MPOTPECCUN 10 https://resh.edu.ru/
8 HenpepriBable pynkuuu. [IponsBogHas 20 https://resh.edu.ru/
9 [ToBTOpEeHmEe, 006001IeHUE, CUCTEMATH3AIUS 3HAHUI 5 http://window.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136
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11 KITACC

Ne
n/n

HaumenoBanue pa3xejioB U TEM NIPOrpaMmMbl

KoaudecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTebHbIE pecypcChl

Bcero

HccnenoBanme GyHKIUN C TOMOIIBIO0 TPOU3BOTHON 22 https://uchi.ru/
[TepBooOpasnas u uHTErpa 12 https://uchi.ru/
I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 httos://uchi.ru/
TpuronomeTpuueckre HEpaBeHCTBA :
u

ppalMOHAIBHEIE, TOKA3aTEIbHBIC U 24 hitos://uchi.ru/
norapuMUYecKre HEPaBeHCTBA (oS- /UChL. iU
KowmriiekcHble uncia 10 https://resh.edu.ru/
Harypanbnble u 1en1ble yncia 10 https://resh.edu.ru/
C

UCTEMBI PAlIMOHAIBHBIX, UPPAIIUOHATBHBIX ) 12 httos://resh.edu.ru/
MOKa3aTeIbHBIX U TOTapU(PMUIECKIX YpaBHEHUN
3aza4yu ¢ napaMeTpaMu 16 https://resh.edu.ru/
[ToBTOpenme, 0600IIEHNE, CHCTEMAaTH3allUsI 3HAHUHN 16 https://resh.edu.ru/
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Marematuka: airedpa ¥ Hayajla MaTeMaTUYECKOTO aHalln3a, reoMeTpus. Anredpa
¥ Hauaja mMarematudeckoro aHanusa, 10-11 kmaccel/ Anumos 111, A. u apyrue,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»

METOINYECKHUE MATEPHUAJIbI JIUISA YYUTEJIA
Marematuka: aredpa 1 Hayajga MaTEMaTHYECKOTO aHalli3a, reoMeTpusi. Anredpa
1 Hayaja MareMmatudeckoro ananmusa, 10-11 xkmaccel/ Anumos 111, A. u apyrue,

AxknmonepHoe obectBo «M3aarenbeTBo «lIpocBemenne»

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://uchi.ru/

http://stratum.ac.ru/ru/education/

https://www.ismart.org/

https://www.imumk.ru/

https://educont.ru/

https://urok.1c.ru/
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