PABOYASA ITPOTPAMMA
Y4eOHOro npeamMera «AJredpa u Ha4YaJIa MATEMATHYECKOT0 AHATH32»
s odyuaromuxcs 10-11 knacca (mpopuiibHbINH YPOBeHb)

IHHOACHUTEJIbBHASA 3AIIMCKA

VYuebublil Kypc «Anrebpa M Hayajla MaTeMaTHMYECKOro aHalu3a» SBISETCS OJAHUM U3
HauOoJyiee 3HAUYMMBIX B IPOrpaMMe CpPEJHEro oouero oOpa3oBaHMs, MMOCKOJBKY, C OJHOU
CTOPOHBI, OH O0€CIeYMBACT HHCTPYMEHTAIbHYIO 0a3y [Uid H3y4eHHs BCEX eCTECTBEHHO-
HAY4YHBIX KYPCOB, a C APYroil CTOPOHBI, (POPMUPYET JOrHMYecKoe M aOCTPAKTHOE MBIIUICHHE
oOyyaroImuxcs Ha YpPOBHE, HEOOXOOUMOM i OCBOCHMsI MH(OPMATHKH, OOLIECTBO3HAHMUS,
UCTOPHUH, CIIOBECHOCTH M JpPYrMX JMCUMIUIMH. B pamkax paHHoro y4eOHOro Kypca
oOyyarolyecsi OBJAJICBAIOT  YHHBEPCAIBHBIM  S3BIKOM COBPEMEHHOW HAayKH, KOTOpas
(hopMyIIHpyeT CBOM IOCTHKEHUS B MATEMATHUECKOU (opme.

VYuebHblil Kypc anreOpbl M Hayall MaTeMaTHUECKOro aHaJIM3a 3aKJa/bIBaeT OCHOBY JUIs
YCIIEIIHOTO OBJaJIeHHsI 3aKOHAMU (PU3UKU, XUMHUH, OHOJIOTUH, TOHUMAaHHs OCHOBHBIX TEH/IEHIUH
Pa3BUTHS SKOHOMHUKH W OOIIECTBEHHOW KHM3HH, TO3BOJSIET OPHEHTUPOBATHCS B COBPEMEHHBIX
IU(GPOBBIX M KOMITBPIOTEPHBIX TEXHOJOTHX, YBEPEHHO HCIIONB30BaTh MX JJIS JaJbHEUIIETO
00pa3oBaHMs U B OBCEIHEBHON KU3HU. B TO ke Bpems oBiajieHue aOCTPaKTHBIMU U JIOTUUECKU
CTPOTMMM KOHCTPYKLHMSAMH aiareOpbl 1 MaTeMaTUYECKOI0 aHalMu3a pa3BUBAeT yMEHUE HAXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HWCTHHHOCTb, JIOKa3bIBaTh YTBEPXKICHUS C IMOMOIIBIO
UHAYKIUM M pacCykKIaThb JEAyKTHBHO, HCIOJb30BaTh O0000IIEHHE U KOHKPETHU3ALHMIO,
abcTparupoBaHue U aHAJIOTUIO, GOPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBILICHHE.

B xone m3ydeHuss yuyeOHOro kypca «Ajiredbpa M Hadajga MaTeMaTHMYECKOTO aHAIU3a»
oOyyaroliyecsl IOJIy4aloT HOBBIM ONBIT pelleHUs MNPHUKIAJHBIX 33Jad, CaMOCTOSTEIbHOIO
MIOCTPOCHUSI MATEMaTHYECKHX MOJIETEH peaNbHbIX CUTYyallMi, MHTEpHpeTaluy IMOIYYEHHBIX
pelIeHni, 3HAaKOMSTCSI ¢ NMPUMEpaMU MAaTEMaTHYECKUX 3aKOHOMEpPHOCTEW B MPHUPOJE, HAyKE U
HCKYCCTBE, C BBIIAIOIIMMHUCA MAaTEMaTUUECKUMHU OTKPBITUSMU U UX aBTOPAMH.

VYuebHblil Kypc o0siafjaeT 3HAYUTENbHBIM BOCHHUTATENbHBIM IOTEHIUAIOM, KOTOPBIN
peain3yercss Kak uyepe3 ydeOHbIM Marepuall, CIOCcOOCTBYOLIUN (HOPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaK U uepe3 crneuuuky y4dyeOHOM  JIeATeNbHOCTH, TpeOyromien
MPOJOJDKUTENPHOM  KOHLEHTPAllMM  BHUMAHUS, CAaMOCTOATEIBHOCTH, AaKKypPaTHOCTH U
OTBETCTBEHHOCTH 3a IOJYy4YEHHbIN pe3ysbTar.

B ocHoBe Meronuku oOydeHHs anreOpe M HayajdaM MaTeMaTUYECKOTO aHajau3a JIEKUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

B cTtpykType yueOHOTO Kypca «Anredpa u Hauana MaTeMaTUYECKOTO aHATN3a» BBIJIEICHbI
CJIEIyIOIIHE COJEPKATENbHO-METOIMUECKHe JUHUU: «Yucna u BblUMCIEHUs», «DyHKIUU U
rpadukmuy, « YpaBHEHHUs U HEpaBEHCTBay, «Havana MatemaTudeckoro ananusa», «MHOXeCTBa U
JoTHUKa». Bce OCHOBHBIE CONEPKATEIBbHO-METOAMYECKUE JTUHUW H3Y4YalOTCsl Ha TMPOTSHKCHUH
JBYX JIET 00y4YeHHs Ha YpOBHE CpeIHEro oomero oOpa3oBaHUs, €CTECTBEHHO IOMOJHSSA APYT
JIpyra M TOCTETIEHHO HACHIIASCh HOBBIMH TeMaMU U pasneiamu. J[aHHBINH y4eOHBIN Kypc
SBIIIETCS. WHTETPATUBHBIM, IIOCKOJIbKY OOBEOUHSET B cebe coaepKaHHe HECKOJIbKUX
MATEMAaTHYCCKUX AUCHHUINIIMH, TaKUX KakK aﬂre6pa, TpI/Il"OHOMeTpI/If{, MaTeMaTI/I'—IeCKI/Iﬁ aHaJIn3,
TEOpHsT MHOXXECTB, MaTeMaTHYecKas JIoThka u npyrue. [lo mepe Toro kak oOydarommecs
OBJIaJIeBalOT Bc€ Ooyiee IUPOKUM MATEeMATHUECKUM ammapaToM, y HHUX TOCIEeI0BATEIbHO
(dbopMuUpyeTCsT M COBEPIICHCTBYETCSI yMEHHE CTPOUTh MAaTEMAaTHUECKYI0 MOJENb pealbHOU
CUTyalluu, NMPUMEHATh 3HAHUS, MOJYYEHHbIE NMPU H3yYEHUH Y4YeOHOro Kypca, JIJsl pelieHus
CaMOCTOATENIbHO CHOPMYTUPOBAHHOM MaTEMaTHYECKOW 3aJadyd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.



ConepxatenbHO-MeTOAMYECKass  JuHUS  «Yucma W BBIYMCICHUS)» — 3aBEpIIaeT
(bopMUpOBaHHE HABBIKOB HCIIOIB30BaHMS JCHCTBUTEIBHBIX YUCET, KOTOpOe OBLIO HA4aTo Ha
ypOBHE OCHOBHOTO o0rmiero obpaszoBanusi. Ha ypoBHe cpenHero o0miero o0pa3oBaHus 0co0oe
BHUMAaHUC YACIIACTCA q)OpMI/IpOBaHI/IIO HAaBBIKOB PAallMOHAJIbHBIX BBI‘II/ICJICHI/II\/JI, BKIIHOYAKOIINUX B
ce0sl UCIOJIb30BAHUE PA3IMYHBIX (OPM 3amCH YKCiIa, YMEHHE JeNIaTh MPUKUIKY, BBIIOJIHATH
npUOIKEHHBIC BRIYMCIICHUS, OIICHUBATh YKMCIIOBBIC BRIPAXKEHHS, paboTaTh ¢ MATEMaTUICCKUMHU
KOHCTAaHTaMH. 3HAKOMBIE 06y‘-IaIOH_II/IMCSI MHOXCCTBA HATYpPAJIbHBIX, LCJIbIX, PAllMOHAJIBHBIX H
HeﬁCTBI/ITCHBHbIX qucell JOINOJHAKTCA MHOXECTBOM KOMIIJICKCHBIX YHUCEII. B KaXI0M H3 3THUX
MHOYECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CICIM(DUICSCKUE 3a/1a4d U OTEpPaIMU: JCICHUE
HAIIEeNo0, OINEPUPOBAHUE OCTATKAMH HAa MHOXKECTBE LEJBIX 4YHCEN, O0COObIe CBOWCTBA
pallMOHAJIBHBIX W HPPAUOHAJIBHBIX YHCCII, apI/I(i)MeTI/I‘-IeCKI/Ie oncpanru, a TaKKC HU3BJICUCHHC
KOpHS  HATypaJbHOM  CTEIIEHM HAa  MHOXECTBE KOMIUIEKCHBIX 4ucen. biaromaps
MOCJICIOBATEIbHOMY — PACHIMPEHUIO  KPyra HCIOJIb3yeMbIX YHCET M 3HAKOMCTBY C
BO3MOXKHOCTSIMH UX MIPUMEHEHHS IS PEIICHHS PA3IUUHBIX 33724 (OPMUPYETCS MPEICTABICHUE
0 €JIMHCTBE MaTEMATHUKH KaK HAyKH U €€ POJIM B MOCTPOCHUH MOJICIICH PeaJbHOrO MHpPA, ITHPOKO
UCIIOJIb3YFOTCSl 0000IICHNE HKOHKPETU3AIHS.

JIuaust «YpaBHEHMsI M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSIKEHUM BCEro OOy4deHMs Ha
YPOBHE CpEIAHEro oomiero o0pa3oBaHMs, TIOCKOJIbKY B KaxaoM paszaene IIporpammbl
PEAyCMOTPEHO PEIIEHHE COOTBETCTBYIOMIMX 3a1a4. B pe3ynbTare 00ydaronuecs OBJIAICBAIOT
pa3iiInuHbIMU METOJAaMH PCHICHUA

paIMoOHAIBHBIX, UPPAITUOHATBHBIX, TTOKA3aTEIBHBIX, JIOTAPUPMUICCKIX U TPUTOHOMETPHUSCKUX
YpaBHEHUM, HEPABEHCTB M CHUCTEM, a TAKXKE 3ajay, cojepkamux napamerpsl. [lomyueHHbie
YMEHHSI IMPOKO HCTOJIB3YIOTCS MPH UCCIECTOBAHUM (YHKIMI C MOMOIIBIO MPOU3BOIHOM, MpHU
pelIeHUU TPUKIIAIHBIX 33/1a4 U 337a4 Ha HaXOXJACHUE HAWOOJBIINX U HAMMEHBIIUX 3HAUYCHUM
¢bynkiuu. J[aHHas copepkarenbHas JTUHHUS BKIIIOYaeT B ce0s Takke (HopMHpOBaHHE YMEHUMH
BBITIOJIHATH pacu€Thl 1Mo (opmysiaM, MNpeoOpa3oBaHUsl PAIMOHATBHBIX, HUPPANHOHAIBHBIX H
TPUTOHOMETPUYECKHUX BBIPAKECHUI, a TaKKe BBIPXKEHUH, COAEPKAIUX CTENEHU U Jorapu(mebl.
bnarogapss wu3ydeHuio anreOpandeckoro Marepualia TMPOMCXOAUT JajbHeilnee pa3BUTHE
AITOPUTMHUYECKOTO W aOCTPAKTHOTO MBIIIIEHUS OO0yJaromuxcs, (HOPMHUPYIOTCS HaBBIKU
NEAYKTUBHBIX  pacCyXJeHui, paboThl ¢ CUMBOJBHBIMH (opMaMu, TPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE PAaBEHCTB U HepaBeHCTB. AinreOpa mpeanaraer
3¢ (deKTHUBHBIE MHCTPYMEHTHI MAJS pPEIIeHUS MPAKTHUECKUX M €CTeCTBEHHO-HAyYHBIX 3aj1ad,
HArJSTHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK sI3bIKa HAYKH.

ConepxarenbHo-MeTouuecKast TUHUS «DyHKIUU U TpaQuKW» TECHO MEpEruieTaeTcst ¢
IPYyTMMH  JIMHUSIMH ~ y4e0HOTO  Kypca, TIOCKOIBKY B  KakOM-TO  CMbIcIe  3a1aér
[OCIEA0BATEIbHOCTh ~ HU3y4YeHUs  Marepuaia. V3ydeHwe  CTENEHHOM, IOKa3aTEJIbHOU,
JOTapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUNA, UX CBOWCTB M Tpa(UKOB, UCIIOIb30BaHUE
GyHKOUA Uil pemieHus 3aJad W3 JPYyTUX Y4YeOHBIX MPEIMETOB M PEATbHOW >KM3HU TECHO
CBSI3aHO KaK C MaTeéMaTUYECKUM aHAJIM30M, TaK U C PEUICHUEM YPAaBHEHHMM U HepaBeHCTB. [Ipu
3ToM Oousbllloe BHUMaHHUE yAenseTcs (HOpMHPOBAHUIO YMEHHS BbIpaxaTh (OpMyliaMu
3aBUCUMOCTH MEXIY Pa3JIMYHBIMU BEITMYMHAMH, UCCIEAOBATh MOJyYeHHBbIC (PYHKIINU, CTPOUTH
ux rpaduku. Marepuan 3TOH coiepX aTeIbHOM JIMHMM HAlelleH Ha pa3BUTHE YMEHUH U
HABBIKOB, TMO3BOJISIIOIIMX BBIPAYKATh 3aBUCHMOCTH MEXKIY BEIMYMHAMH B PAa3IUYHON (opMme:
aHaMTUYeCKOM, Tpaduueckod U cioBecHOW. Ero m3yueHume cmocoOCTBYeT pa3BUTHIO
AITOPUTMHUYECKOTO MBIIIICHUSI, CTIOCOOHOCTH K 00OOIIEHNIO M KOHKPETU3AINH, HCTIOTE30BAHHUIO
AHAJIOTUH.

ConepxarenbHas auHus «Haudana mMaTeMaTHYECKOro aHajan3a» MO3BOJSET CYHIECTBEHHO
pacIMpuTh KPYT Kak MaTeMaTUYeCKUX, TaK M MPUKIAJHBIX 33/1a4, JOCTYIHBIX 00Yy4aroimumcs,
TaK KaK y HUX MOSBJISETCS BO3MOXKHOCTh CTPOUTH IPaUKH CIOKHBIX (PYHKIUH, ONpPeneisTh UX



HauOOJbIINEe U HAUMEHBIINE 3HAUEHUS, BRIYUCIATH IUIOMAAN GUTYp U 0ObEMBI TeJ, HAXOAUTh
CKOpPOCTH U YCKOpeHHus mponeccoB. JlaHHasg conepkarenbHass JUHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TIIOCTPOCHMSI MAaTE€MaTUYECKUX MOJIeJIe pealbHBIX CHUTYallUid, MO3BOJISIET
HaxOJUTh HAWJy4lllee PEIICHUE B MPUKIATHBIX, B TOM YHUCJIE COLUAIBHO-?PKOHOMHYECKUX,
3aladyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYEeCKOro aHajn3a CIOCOOCTBYET pPa3BUTHUIO
abcTpakTHOrO, (HOPMaIbHO-JIOTHYECKOTO UM KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN
pacmo3HaBaTh MPOSBJICHHS 3aKOHOB MAaTEMAaTUKH B HAyKe, TEXHUKE U UCKyccTBe. OOyuaronmecs
Y3HAIOT O BBIJAIOLIUXCS Pe3yJIbTaTax, MOJYyYSHHBIX B X0JI€ pa3BUTUA MAaTEMAaTUKU KaK HAyKH, U
00 UX aBTOpAX.

CopepxarenpbHo-MeTOIMYEeCKass JMHUA «MHOXECTBa W JIOTHKa» BKIIOYaeT B cels
3J€MEHThl TEOPUH MHOXKECTB M MAaTEMaTHYECKOM JIOTUKH. TeopeTMKO- MHOKECTBEHHBIC
MPEJICTABJICHHS MTPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMAaTHKH W MpeajararT Hawnbolee
YHUBEPCAJIbHBIA S3bIK, OOBEIUHSAIONIUN BCE pa3fesibl MaTeMaTUKU U €€ MPUIIOKEHUM, OHH
CBSI3BIBAIOT Pa3Hble MATEMATUYECKUE TUCIUIUIMHBI U UX MPUIOKEHHs B eAnHOE 1enoe. [lostomy
BOXHO JIaTb BO3MOXXHOCTh OOydYaromemMycsi MOHMMATh TEOPETHUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOM MaTeMaTHKU W HCIOJIb30BaTh €ro JUisl BBIPAXKEHUS CBOUX MbIcied. [pyrum
BOKHBIM TMPHU3HAKOM MAaTEMAaTHKW KaK HAyKH CJIEIyeT MPU3HATh CBOMCTBEHHYIO €i CTPOroCThb
O00OCHOBaHMW W  CIIEJOBAaHHE OMNpEAENEHHBIM MpaBUjaM [OCTPOCHUS JOKa3aTeNbCTB.
3HaKOMCTBO C 3JIEMEHTAaMH MaTeMaTH4YeCKOW JIOTUKHU CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO
MBIIIICHHS] 00yYaIONUXCs, MO3BOJISIET UM CTPOWTH CBOM PACCYXKIACHHS Ha OCHOBE JIOTHYCCKHX
paBmwI, GOPMUPYET HABBIKK KPUTUICCKOTO MBITILICHUS.

B yuebHoM kypce «Anrebpa M Hadaiza MaTEeMaTHUYECKOrO aHajan3a» MPHUCYTCTBYIOT
OCHOBBI ~ MaTe€MaTH4YeCKOro  MOJEITUPOBaHUS, KOTOpble  MPHU3BaHBI  CHOCOOCTBOBATH
(OpPMUPOBAHHUIO HABBIKOB ITOCTPOCHHUS MOJICICH PEATBbHBIX CHUTYyallWid, WCCICIOBAHUS ITHX
MOJIeJIe C TIOMOIIBIO amnmapara aiareOpsl U MaTeMaTHYECKOTO aHalv3a, WHTEPHpeTaluu
MOJIYYEHHBIX pe3yJbTaToB. Takue 3alaHusl BIUIETEHbl B KaXIbIH W3 pa3leioB IPOrpaMMBbL,
MOCKOJIbKY BECh MaTepHall yueOHOro Kypca IIMPOKO HCTOIB3YeTCs M PEeIISHUs MPHUKIaIHBIX
3amau. [lpu pemieHHH peanbHBIX MPAKTUYECKUX  3a7a4  OOydYarommuecs pa3BUBAIOT
Ha0II0IaTeIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIb30BAThH
aHaJIOTHUI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesTensHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIICHUs MPUKIATHBIX 3a/1a4 OPraHU3yeTcs B MpoIlecce U3yueHUsl BCceX TeM Y4yeOHOro
Kypca «Anredpa W Hayaja MaTeMaTUYECKOTO aHAJIN3a».

Ha u3ydenune yuebHOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHaJIN3a» OTBOAUTCS
272 gaca: B 10 xiacce — 136 vacoB (4 uaca B Hemenmo), B 11 kimacce — 136 yvacoB (4 yaca B
HEJIEIIO).

COJAEPKXAHUE OBYYEHUA

10 KJIACC

Yucia v BbIYUCTCHUA
Pannonanehbpie uyncia. OOBIKHOBEHHbBIE M JECSATHYHBIE IPOOH, MPOIEHTHI,0€CKOHEUHbIE
nepuoauveckue n1poou. [Ipumenenue npodeit v MPOLEHTOB JUIAPEIIeHNUs TPUKIIAAHBIX 33124 U3
Pa3IMYHBIX OTpaciell 3HaHUW U peajbHOU KU3HU. [[eliCTBUTEbHBIC YJHcna.
PanvonaneHbie U  HUppalrOHAIbHBIC qucna.
Apudmernueckue onepanuu ¢ AHCTBUTENbHBIMU YUCIaMU. Moy 1eHCTBUTEIBHOTO YHCTa U
ero coiictBa. [IpuOmmkEHHBIE BBIYKCICHHS, MpaBWiIa OKPYIJICHHUS, NPUKUAKA M OICHKA
pe3yJibTaTa BBIYMCIICHUM.
Crenensb ¢ nenbiM nokazateneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3alMCH ICVCTBUTEIIBHBIX YUCEN JJISl PELLICHUS IPAKTUYECKUX3a/1a4 U MPEICTABICHUS TaHHBIX.



Apudmernieckuil KOpeHb HATypaIbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHb ¢ palnMOHAIbHBIM OKa3areyieM U e€ CBOWCTBA, CTEINEHL C
JNIEUCTBUTEIBLHBIM IT0KA3aTEIIEM.

Jlorapugm uucna. CoiictBa norapu¢ma. JlecstuuHble W HaTypajIbHBIETOTapU(MBL

CuHyC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIOBOrO apryMeHTa. ApKCHHYC,apKKOCHHYC U
apKTaHI€HC YMCIOBOIO apryMeHTa.

YpaBHeHusi 1 HepaBeHCTBA

ToxnecTBa W TOXIECTBEHHbIE IIpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpPaBHEHMS.
PaBHOCUIIBHBIE YpaBHEHUS U ypaBHEHUsI-CIEACTBUs. HepaBeHCTBO, pelieHue HepaBeHCTBa.

OCHOBHBIE METOJIbI PEIICHUS LETBIX U JPOOHO-pAlMOHATIBHBIX YPAaBHEHUH U HEPaBEHCTB.
MHorounessl OT OJHOM IEPEMEHHOW. JleleHne MHOrO4WwIeHa Ha MHOIOYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nenbiMu kodddurmentamu. Teopema Buera.

IIpeoOpa3oBaHus UUCIIOBBIX BBIPAXKEHUH, COJEPKALIUX CTEIIEHH U KOPHHU.

WppannonanbHeie ypaBHeHHs. OCHOBHBIE METO/IbI PEILIEHUAUPPALMOHAIBHBIX YPABHEHU.

IlokazarenbHble ypaBHeHUA. OCHOBHBIE METOABI PELLEHUS IIOKA3aTEIbHBIXYPABHEHHUMN.

[IpeoOpa3oBaHue BbIpaXKEHUH, COIEpKAILUX JOTapU(PMBbI.

Jlorapudmuueckue ypaBHeHHsA. (OCHOBHBIE METOABI PEIICHHS JIOTapH(PMHUYECKIX
YpaBHEHUH.

OcHoBHblEe TpuUroHomerpuueckue ¢opmynsl. IIpeoOpa3zoBaHHEe TPUTOHOMETPUUECKUX
BbIpa)KCHM. PellleHne TpUroHoOMETpUIECKUX YPABHEHUM.

Pemenue cucrem nHMHEHHBIX ypaBHEHUH. Marpuua CHUCTEMbl JUMHEHHBIX YpPaBHEHUM.
Omnpenenurenb MaTpullbl 2X2, €ro reOMETPUUYECKUI CMBICI U CBOWCTBA, BBIUMCIEHHE €ro
3HAYEHUs, IPUMEHEHNE ONPEIEINUTENS JUIsl PEIEHUsI CUCTEMbI JIMHEWHBIX ypaBHEHUH. Penenue
MPUKIAAHBIX 33724 C ITOMOILIBIO CUCTEMBI JIMHEHHBIX ypaBHEHHI. MccienoBaHue moCTpOECHHON
MOJIEJI C IIOMOUIBIO MATPULL U ONPEIEITUTEICH.

ITocTpoeHHe MaTeMaTU4ECKUX MOJEIECH pealbHON CUTyallud C MOMOLIBIO YPaBHEHUU U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMM M HEPAaBEHCTB K DPEIICHHI0 MaTeMaTHYeCKUX 3aJad U
3aJ1a4 U3 pazIM4HbIX 00J1aCTel HayKU U peaIbHOU KU3HU.

DyHKkuuH ¥ rpadpuku

@OyHKusA, crnocoObl 3anaHus (QyHkuuu. B3aumMmuo obOpathble (yHkiuu. Kommosuius
¢yukuuit. I'paduk QyHkuu. JaeMeHTapHble TpeoOpa3oBaHUATPaGUKOB HYHKIHA.

OO6nacTh omnpeneneHuss U MHOKeCTBO 3HaueHui ¢pyHkiuu. Hynmu ¢ynkuuu. IpomexyTtku
3HaKOMoOCTOAHCTBA. UETHbIe M Heu€THble QyHKIUH. llepnoanueckue Qynkiuu. IIpomexyTku
MOHOTOHHOCTH (DYHKIIMM. MakcuMyMbl U MUHUMYMbI (yHKIMH. Hanbonbliee 1 HauMeHblee
3Ha4eHUs1 GYHKLINUU HAa IPOMEKYTKE.

JluneiHas, KBaJpaTUUHas U IpOOHO-THHEWHAsS QYHKIMH. DJIeMEHTapHOE UCCIIEJOBAaHUE U
MTOCTPOEHUE X TPa(UKOB.

CrenenHas (pyHKIMsS C HAaTypaJbHbIM M LI€JbIM ToOKa3areneMm. EE cBoiicTBa M rpaduk.
CpoiicTBa U rpaduk KOpHS N-0i CTeNeHW Kak (PyHKIUM OOpaTHOW CTENEeHU C HATypalbHBIM
ITOKa3aTeNEM.

[TokazarenbHast U jorapudmuueckas (yHKIUU, UX CBOMCTBa U TpaduKu.
Hcnonb3oBanue rpadukoB pyHKIUI U1 peleHus: ypaBHEHUH.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpEJIEICHUE TPUTOHOMETPUUECKUX  (PYHKIIHMA
YHUCJIOBOT'O apryMEHTA.

QYHKIMOHAIBHBIE 3aBUCHMOCTH B pEaJbHBIX MPOLECCAX M SBICHUSAX.

I'paduku peanbHbIX 32aBUCUMOCTEN.
Hayana mareMaTH4eCcKOI0 aHAIHU3a
ITocnegoBaTenpHOCTH, CIIOCOOBI 3aJaHUs OCIEI0BATEALHOCTEN. MeTo o MaTEMaTHYECKOM



UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBbIE IOCIEA0BaTENbHOCTH. VCTOpHS BO3HHKHOBEHUS
MaTEeMaTHYeCKOro aHalln3a KaK aHalln3a 0ECKOHEUHO MaJIbIX.

Apudmerndeckass W reoMeTpudeckas — mporpeccuu.  beckoHedHO — yObIBaroIias
reomerpuueckas nporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIEH IeOMETPUYECKON MPOTPECCHH.
JIuHEeWHBII © SKCHNOHEHIMANbHBIM pocT. Ywucino e. Dopmylsia CIOXKHBIX IPOLICHTOB.
Hcnonb30BaHue mporpeccuu AJisl peleHus pealbHbIX 3a7a4 IPUKIIaJHOTO XapaKTepa.

HenpepoiBable ¢GyHKIMM M HUX CBOWCTBA. TodukHM paspbiBa. ACHUMITOTHI TpaduKOB
¢ynkuuid. CBoiicTBa (DyHKIIMI HENPEepBIBHBIX Ha OTpe3Ke. MeToJ MHTEPBAJIOB JAJS PEUICHUS
HepaBeHCTB. [IprMeHeHne CBOWCTB HENPEPhIBHBIX (DYHKIMA JJIsl pEIICHUs 3a/1a4.

IlepBas u BTOpas npousBoaHble GyHKUUHU. OnpeneneHue, reoMeTpuIeckuii npu3nIecKui

CMBICJI IPOM3BOJIHON. YpaBHEHUE KacaTenbHOH K rpaduky GyHkuuu. [IponsBoansie
3JIEMEHTAPHBIX byHKIHUH. [IpousBoaHas CYMMB,
MPOU3BEICHNUS, YACTHOTO U KOMIIO3HIIUHU (DYHKITHIA.

MHoxecTBa H JIOTHKA

MHOXeCTBO, Omnepalui HajJ, MHOXECTBaMU M WX CBoMcTBa. Jumarpammel Ditnepa—BenHna.
[IpuMeHeHHE TEOPETUKO-MHOKECTBEHHOT'O allapara sl ONKMCAHMS PEAJbHBIX IIPOLIECCOB U
SIBJICHUM, TIPY PELICHUH 3a/1a4 U3 JPYTUuX y4eOHbIX IPEIMETOB.

Omnpenenenue, TeopeMa,  CBOMCTBO  MAaTeMaTH4YeCKOro  OOBEKTa,  CIIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCWIIbHBIE YPaBHEHUS.

11 KJIIACC

Yucna v BHIYHCICHUSA

Harypanbuble u nenble uucna. [IpuMeHeHHe NpU3HAKOB ACIUMOCTH UENBIX YHCEll,
HanOonpmi obmuit nenutens (nanee — HOJl) n HanMensiee obmee kpatHoe (ganee — HOK),
OCTaTKOB 10 MOAYJIIO, aropuT™Ma EBKinaa 118 penieHus3aaad B UENbIX YMCIIaX.

KommnekcHble uncna. AusreOpandeckass M TpUTOHOMETpUueckas (OpMbI  3amucu
KOMIUIEKCHOTO uncia. ApupMeTudyeckre onepanuy ¢ KOMIUIEKCHBIMU 4Hciaamu. M3o00paxenue
KOMIUIEKCHBIX YHCEN Ha KoopAuHaTHOM miockoctu. @opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOro uucna. [IpuMeHeHHe KOMIUJIEKCHBIX YHCeNl sl pelleHus (QU3HMYECKuX MU
reOMETPUUECKUX 3a1ad.

YPaBHeHI/Iﬂ U HEPABEHCTBA

CucreMma ¥ COBOKYITHOCTb YpaBHEHMH M  HEPaBEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUYECKUX YpaBHEHUH c ITOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerlieHre TpuroHoMeTpu4ecKiX HepaBeHCTB.

OcHoBHbIE METOJIbl  PELICHUS MIOKAa3aTeIbHBIX U Jorapu(MUYECKuX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS CUCTEM M COBOKYNHOCTEHN palOHAJIbHbIX,
UppalMoOHAIbHBIX, TOKA3aTEIbHbBIX U JOrapU(PMUUECKUX YPABHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHUIH, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMATHYECKUX 3a7ad U
3alad M3 pa3IUYHbIX oO0jacTedl HayKW M peaJbHOM >KU3HHM, HHTEPHpPETAlUsl IOJIYYEHHBIX
pe3yabTaToB.

DOYyHKUUH U TPAPUKH

I'papux xommosummu ¢yHkuuid. ['eomerpudeckue obpa3bl ypaBHEHUH M HEPAaBEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.



Tpuronomerpuueckue GyHKINU, UX CBOWCTBA U TPaPUKH.

I'paduueckue MeTonbl pelIeHUsS YypaBHEHWW W HEpaBeHCTB. [ 'paduueckue METOIbI
peuieHus 3a1a4d ¢ napaMeTpaMmu.

Hcnonb3oBanue rpagukoB (yHKUUN [UIs1 UCCIIETOBAHMS MPOLECCOB M 3aBHCUMOCTEH,
KOTOpPBIE BOHUKAIOT NPU PEHICHUH 33/1a4 U3 JPYTUX YUCOHBIXIIPEIMETOB U PEaibHON KU3HU.

Hauvana mareMaTH4ecKOro aHaju3a

[TpumeHeHne MPOU3BOAHOM K UCCIIEAOBAHHUIO (YHKIIMKA Ha MOHOTOHHOCTH M SKCTPEMYMBI.
Haxoxaenrne HauboIbIIero 1 HAMMEHBIIIETO 3HAUYCHUI HeMPEPHIBHON (PYHKIIMH HA OTPE3KE.

[IpumeHeHne NpPOU3BOAHON I HAXOXKICHMS HAWIY4YLIEro pPELIEHUS B IMPUKIATHBIX
3a/layax, AJs ONpeAeNieHUs] CKOPOCTH M YCKOPEHHUs Ipoliecca, 3aJaHHOro (GopMylioil uiu
rpaguKoM.

[TepBooOpasHas, OCHOBHOE CBOWCTBO IMepBOOOpa3HbIX. [lepBooOpa3Hbie 3IEMEHTAPHBIX
¢bynkuuii. [IpaBuiia HaX0XKAEHUS TIEPBOOOPA3HBIX.

WNurerpain. I'eomerpudeckuil cMbIC UHTErpaia. BeluucieHue onpenenéHHOro HHTerpaia
o popmyne HoroTona-Jleli6uuma.

[Ipumenenne wHTErpaia Ui HAXOXKISHHUS IUTomanedl IUIockux ¢uryp u o0BEMOB
re€OMETPUUYECKUX TETI.

[Tpumeps! pemrenuit nuddepeHManbHbIX ypaBHEeHUI. MaTemMaTuueckoe MOJEINPOBAHHE
pEabHBIX MPOLIECCOB € MOMOIIBI0 TU(hdepeHIINATBHBIX YPaBHEHUH.

INDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJITEBPA U HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIYBJIEHHbBIN
YPOBEHb) HA YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasaaHcKoro BOCHHTAHUS:

C(OPMHPOBAHHOCTh  TPAXJAHCKOW TO3MLIMU  OOyyaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JI€Ha POCCUHCKOro OOIECTBa, MPEACTaBIEHUE O MAaTEMaTHMYECKHMX OCHOBaX
(YHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHH, MNpOLEAyp TpaxIaHCKOro oOIecTBa
(BBIOOpHBI, OMPOCHI M JIPYroe), YMEHHE B3aUMOJICHCTBOBATh C COLMAJIBHBIMM HMHCTUTYTaMU B
COOTBETCTBHUH C UX PYHKIUSIMU U Ha3HAUYECHUEM;

2) naTpHOTHYECKOr0o BOCTIHTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKON TPa’KIaHCKON WACHTUYHOCTH, YBaKEHUS K MPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTeMaTUKH, IIEHHOCTHOE OTHOIIEHWE K JOCTHKEHUSM POCCUUCKUX
MaTEMaTUKOB M POCCUHCKON MaTeMaTU4YeCKOW IIKOJIbI, UCIIOJIb30BAHME ATHX JOCTH)KEHHH B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMUKHY;

3) AyX0BHO-HPABCTBEHHOI0 BOCTIMTAHMS:

OCO3HAaHHWE JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, cHOopMHPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHHEM
JOCTUKEHUM HayKu M JEeATENbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOEHHUE
YCTOMYMBOTO OyIyIIero;

4) 3cTeTHYecKOoro BOCIIMTAHMS:

JCTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYass  3CTETUKY  MaTeMaTU4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pELEHUH, pacCyXKIeHUH, BOCIPUUMUYHUBOCTh K
MaTEMaTHYECKUM acleKTaM Pa3IMYHbIX BUAOB UCKYCCTBA;

5) pusuueckoro BocnuTAHMS:

c(OPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYeCKHe 3HAHUS B HHTEpecax 3/I0pOBOTO
u OeszomacHOro oOpas3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (3I0pPOBOE



MUTaHue, COaTaHCUPOBAHHBIN PEKUM 3aHSATHHA M OTIIbIXA, PETyJIsIpHas PU3NYecKas akTUBHOCTB ),
(bu3NIeCcKOe COBEPIICHCTBOBAHUE TIPH 3aHITUSAX CIIOPTHBHO-03I0POBHTEIBHOM IEATETHHOCTHIO;

6) TpynoBoro BocnuTaHuUs:

TOTOBHOCTh K TPYAY, OCO3HAHUE IICHHOCTU TPYIOJIOOUS, HHTEPEC K Pa3u4HbIM chepam
poeCCUOHATILHON JIESTEIFHOCTH, CBSI3aHHBIM C MAaTEMATHKONW M €€ TMPUIOKECHUSMH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oynmymield mpodeccud W pearu30BbIBATH COOCTBEHHBIC
KU3HEHHBIC IUJIAHBL,TOTOBHOCTh M CIHOCOOHOCTH K MaTEeMaTHYECKOMY OOpa3oBaHUIO W
caMo00pa30BaHHIO Ha MPOTHKECHUH BCEH KHU3HHU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH
MPAKTUYECKHX 3a/1a4 MAaTEMAaTUYEeCKOI HAIIPAaBJICHHOCTH;

7) 7K0J1I0rHYECKOTro BOCHUTAHMUS:

C(OPMHPOBAHHOCTh 3KOJOTHUYECKOW KYyJbTYPHI, IOHMMAaHHE BIHMSHHUS COLUAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSIHUE MPHPOTHOW M COIUAIBLHOW CpEeIbl, OCO3HAHHE
rI00ampHOrO  XapakTepa  OKOJOTHYECKMX  NIpoOJieM, OpHEHTalus Ha  [NPUMCHECHHE
MaTEeMaTHYECKUX 3HAHWH JUIS PEIICHUS 3a7ad B 00JaCTH OKPYKAIOMICH Cpellbl, TUIAHUPOBAHUE
MOCTYIIKOB U OIEHKH MX BO3MOXKHBIX TOCJICACTBUMN JIJISI OKPYKAFOIIEH CPEJIbI;

8) nenHocTH HAy4HOr0 MO3HAHMS:

C(OPMHPOBAHHOCTL  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAyKH M OOIIECCTBCHHOW NMPAaKTUKH, MOHMMAaHUE MATeMaTHYECKOW HayKu Kak chepbl
YEJIOBEUYCCKOM JICATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTHU JJIsl Pa3BUTHUS [IUBUIN3AIINHY,
OBJIa/ICHUE SI3bIKOM MaTeMAaTHKH U MaTEMaTHYCCKOU KyJIbTYypOH KaK CPEJICTBOM IMO3HAHUS MHpa,
TOTOBHOCTH OCYIIECTBJISATH MPOCKTHYIO U HCCIICIOBATEIBCKYIO JICSITCILHOCTh HHIANBUIYAIBHO H
B TpYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHbIE YHHBepcaJbHbIe YueOHblIe AeiicTBusi bazoBbie

JIOTHYECKHUe NeHCTBUA:

BBISBJISTH U XAapaKTEPU30BaTh CYILIECTBEHHbIE INPU3HAKM MaTeMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MeXIy TOHATUAMH, (OPMYJIHUPOBATH ONpPENEICHUs IOHATHH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH NpPU3HAK KJIACCH(PHUKAIMK, OCHOBAHHS Uil OOOOIEHHS WU
CPaBHEHUs, KPUTEPUU IIPOBOJUMOTO aHAIMN3A;

BOCIPUHHUMATh, (OPMYIUPOBAaTH M MPeoOpa3oBBIBATh CYXACHUS: YTBEPAUTEIbHBIE M
OTpHILIaTENIbHBIE, €IMHUYHbIC, YACTHBIE U O0IINE, YCIOBHBIE,

BBISIBJIATh MaTeMaTHMUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IMPOTHUBOpEUYUs B (hakTax,
JTaHHBIX, HAOMIOAEHMUSIX W  YTBEPXKICHHUSX, IMpeajgaratb KpUTEPUM JJIs  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JieaTh BBIBOJBI C KCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTMBHBIX U HMHIYKTHBHBIX
YMO3aKJIIOUECHHM, YMO3AKIIFOUEHH 110 aHAJIOTUU;

MIPOBOAUTH CaMOCTOSITENIbHO JOKAa3aTEeJIbCTBA MAaTEMAaTUUYECKUX YTBEPXKACHUU (IIpsIMblEe U
OT TPOTUBHOTO), BBICTpaMBAaTh apPryMEHTAlMIO, MPHUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BbIOMpATh CrMoco0 pelieHuss y4deOHOM 3amauM (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubojee MOAXOASIIMNA C y4ETOM CaMOCTOSATEIBHO BbIIECICHHBIX
KpUTEPHEB).



ba3oBble uccienoBarenbCcKue 1eiCTBUA:

UCIOJIb30BaTh BOIPOCH! KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HaHUs, (OPMYIMPOBAThH
BONPOCHI, (DUKCHUPYIOLIME IPOTHUBOpEUUE, IpodjeMy, YCTaHABIMBaThb HCKOMOE M JIaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTUPOBATHCBOIO TIO3ULIMIO, MHEHUE,

IIPOBOJUTH  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHUE 10
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SBJICHMSA, IMPOLECCA, BBIABICHHIO
3aBUCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, IPOLIECCaMH;

CaMOCTOSITENTbHO (hOpMyIIMpOBaTH 00OOIIEHHS M BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIOACHNS, NCCIICAOBAaHMS, OLIEHUBATh JJOCTOBEPHOCTD IMOJTYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U
000011IeHMIT;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, a TAK)KE BBIIABUIATh PEANIONIOKEHHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSIX.

Padora ¢ nndgopmanmeii:

BBISIBJISAT JIe(UIMTHI HHPOPMALIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha BOMPOC U IS
peuieHus 3a1a4u;

BbIOMpaTh WHPOPMALMIO W3 HMCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIU3UPOBATb,
CHCTEMAaTU3UpOBATh U HMHTEPIPETHPOBATH HHPOPMALUIO pPA3JIMYHBIX BUAOB U (opm
IIPE/ICTaBIICHMS;

CTPYKTYpUpOBaTh  HHGOpMalMIO, MpPEeACTaBIATh €€ B pa3iauuHbIX  (opMax,
WLTIOCTPUPOBATH TPahUIecKu;

OLICHUBATh HAAEKHOCTH HMH(POpPMAIMK 1O CaMOCTOATENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHKaTHBHBIE  YHHBepPCajdbHble  y4eOHbIe i€l CTBHSA

Oo0menue:

BOCIIpUHUMATb U q)OpMy.]'IPIpOBaTI) CYKACHUA B COOTBETCTBUH C YCJIOBUSAMU W LEIAMU
OOILeHHUs, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U IHCHMEHHBIX
TEKCTaxX, JaBaTh IMOSICHEHHS 10 XOIy peIIeHHs 3a/Jauyd, KOMMEHTHPOBATh IIOJyYSHHBIN
pe3ynbTart;

B XO0Jle 00CYXJICHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAeMOW TEMBbI, MPOOIEMBI,
pelraeMoii 3a/auu, BHICKA3bIBATh HJICH, HAICJICHHBIE HAa TIOMCK PEUICHUS, COMOCTABISATH CBOU
CY)KICHHUS C CYXICHHSAMHU APYTHX YYaCTHHKOB JMAOra, OOHApY>KUBAaTh PAa3lIMuUe M CXOACTBO
MO3HIIUIA, B KOPPEKTHOU (popMe POPMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHUS;

NpEACTABIATE PE3YJIbTaTbl PCUICHHUA 3aJadd, SKCIICPUMCHTA, HCCICIOBAHUSA, ITPOCKTA,
CaMOCTOSITENILHO ~ BBIOMpaTh (opMmar BBICTYIUICHHS C Y4YETOM 3afad MNpPE3CHTAlUuH |
0CcOOEHHOCTEH ay TUTOPHH.

PeryasiTuBHbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Camoopranu3anmus:

COCTaBJIATh IUIaH, AJTOPUTM pEUICHHs 3aJayd, BBIOMPATh CIOCOO pelIeHHs C Y4YETOM
HUMEIOILIUXCS PECYpCcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaThb U KOPPEKTHPOBATH
BapHaHThI peUIeHUH ¢ y4ETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, SMOLIHOHAJIbHBIN HHTEJICKT:

BJIa/IETh HaBBIKAMH [103HABATEIbHON pedIeKcuu Kak OCO3HAHHUS COBEpIIAEMbIX JAEHCTBHIA
U MBICIUTENbHBIX TPOIECCOB, HX pPE3yJbTaTOB, BIAAETh CIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCa U pe3yiIbTaTa PELICHUs MaTEMaTUYECKOM 3a1a4H;

MPEABULETh TPYIHOCTH, KOTOPBIE MOTYT BO3HMKHYTb IIPH DPEILICHUM 3a1a4¥, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HAlJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIN U YCIOBUAM, OOBSICHITD TPUYHHBI JOCTH)KCHUS
WIA HEAOCTIKEHHS pe3yJbTaTOB JCATEIBHOCTH, HAaXOMUTh OIIMOKY, J1aBaTh OIECHKY
PUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eATeIbHOCTbD:

MOHUMAaTh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIUBUAYAIbHOW pabOTHI MpH
pemieHHH y4YeOHBIX 3ajJa4, TPUHUMATh IeJIb COBMECTHOM JIESATEILHOCTH, IUIAHUPOBATh
OpraHU3alI0 COBMECTHOM palOThI, paclpeneisTh BHIBI pabOT, IOroBapUBaThCA, 0OCYKIAaTh
MIPOLIECC ¥ Pe3yNIbTaT PaboThI, 0000IIATh MHEHHSI HECKOIBKUX JIIOJICH;

y4acTBOBaTh B I'PYIIOBBIX (opMax paboThl (0O0CYXIeHUs, OOMEH MHEHUH,

«MO3TOBBIC HITYPMbI» W WHBIC), BBHINOJHATH CBOK YacTh pabOThl M KOOPAMHUPOBATH CBOU
JCUCTBHS C IPYTUMU YICHAMH KOMAH]IbI, OIICHUBATh KAY4ECTBO CBOETO BKJIAJa B OOIIHI MPOIYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATbBI

K konmy oOydenus B 10 kjacce oOydvaromuiics MOMYYUT CIEAYIOUIUE MPEAMETHBIC
pe3yJIbTaThl TIO OTICIBHBEIM TeMaM pabodeil mporpaMMbl Y4eOHOTO Kypca «Anredpa u Hadaiga
MaTeMaTHYECKOTO aHAIN3a:

Yucia ¥ BLIYUCICHUSA:

CBOOOJIHO OIEPHPOBATH MOHATUSAMHU: PANMOHAIBHOE YUCIIO, OCCKOHEUHAsT TIEPUOIMYECKast
Ipo0b, TPOICHTHI, WPPAIUOHATHLHOE YHCIO, MHOXECTBA PAlMOHAIBHBIX W JICHUCTBUTEIHHBIX
qucell, MOAYJb IeHCTBUTEILHOTO YHCTIA;

MPUMEHSATH APOOH M MIPOLICHTHI ISl PEeIISHUS MPUKIIAIHBIX 3a]a4 U3 Pa3IMYHbIX OTpaciei
3HaHUH U PEaJIbHOMN )KU3HU;

MPUMCHSITh TPHOIMKEHHBIC BBIYUCIICHUS, MPABWIA OKPYTJICHUS, MPHUKUAKY W OICHKY
pe3ynbTata BEIYUCICHUN;

CBOOOJHO ONEpUpPOBATh IOHATHEM: CTENEHb C LEJbIM I0Ka3aTeleM, HCIOIb30BaTh
HNOJIXOAANIYI0 (OpMY 3amUCH JEHCTBUTENbHBIX YMCEN JJIS peIleHUs NMPaKTHUECKUX 3afad U
MIPEACTABJICHUS JAHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTETEHU;

CBOOOJHO ONEpUpPOBaTh MOHATHEM: CTENEHb C PALMOHAJIBHBIM IOKa3aTeneM; CBOOOAHO

OIIEpUPOBATH MOHATHAMM: JIoTapu(M YUCIIa, AECATUUHBIE U
HaTypaJbHbIE JTOTapUPMBbI;

CBOOOJHO OIEPHUPOBATH MOHATHUSAMH: CHHYC, KOCHHYC, TaHT'€HC, KOTAHT€HC YHCJIOBOTO
apryMeHTa;

ONEPHUPOBATH MTOHATUSAMHU: APKCUHYC, APKKOCHHYC U apKTAaHI'€HC YHACIOBOTO apryMEHTA.

YpaBHeHHs 1 HEPABEHCTBA:

CBOOOJIHO  ONEpUpOBaTh  MOHATHSMH:  TOXIECTBO, YpaBHEHUE, HEPaBEHCTBO,
PAaBHOCHUJIBHBIE YPABHEHUS U YPAaBHEHHUSI-CIEACTBUS, PABHOCHIIBHBIC HEPABEHCTBA;

IPUMEHATh Pa3IMYHbIE METOJbl PELICHUs pPAlMOHAIBHBIX M JIPOOHO- PALMOHATIBHBIX
YPaBHEHUH, IPUMEHATH METOJ UHTEPBAJIOB Ul PEILLECHUs HEPABEHCTB;

CBOOOJHO ONEpUpPOBaTh MOHATHUSAMU: MHOTOUJIEH OT OJHOW MEepeMEHHOW, MHOTOWIEH C
UenbIMU  KOO(QUIIMEHTaMHU, KOPHM MHOTOWIEHAa, MPUMEHSTh [eJIeHWEe MHOrouYJIeHa Ha
MHOI'OYJIEH C OCTAaTKOM, TeopeMy be3y u reopemy Buera i pemenus 3anay;

CBOOOJHO ONEpUPOBaTh MOHATHSMU: CHUCTEMa JIMHEWHBIX ypaBHEHHUH, MaTpulia,
OTIPENIENIUTENIb MATPHUIBI 2 X 2 M €ro TeOMETPUYECKHH CMBICI, HCIIOJIb30BaTh CBOMCTBA
OTIPENIENATEINS 2 X 2 NSl BRIYUCICHHS €T0 3HAUSHHSI, IPUMEHITh ONMPEICITUTEH /IS PEeIICHUs
CUCTEMBI JIMHEMHBIX yPAaBHEHUH, MOJACIMPOBATH PEAIbHBIE CUTYallUH C IIOMOLIBIO CHCTEMBI



JUHEHHBIX YPaBHEHWM, MCCICNOBAaTh IIOCTPOCHHBIE MOJEIH C IOMOINBI0 MATpHl] U
OIIpEeACIUTENIEH, THTEPIIPETUPOBATH MTOJIyYECHHBIN PE3yJIbTaT;

MCIOJIb30BaTh CBOMCTBA JICHCTBUIA C KOPHIMH ISl IPE0OPa30BaHMs BBIPAKCHU;

BBIMOJIHATE ~ MPEOOpA30BaHUsI YHUCIOBBIX  BBIPDAKEHHH, COAEP)KAIIUX CTENEHH C
palMOHAIbHBIM IIOKA3aTEIIEM;

UCIOJb30BaTh  CBOMcTBa jorapupmoB Uil  IpeoOpa3oBaHUs  JIOrapu(pMHUUECKHX
BBIPAKCHU;

CBOOOZIHO  OINEpUPOBaTh  MOHATUSAMM:  HUPPALMOHAIbHBIE,  IIOKa3aTelIbHbIE U
norapu(MUUECKUE ypaBHEHMsI, HAXOAUTh UX PELICHUs C MOMOUIbI0 PABHOCHIIBHBIX IEPEXOJI0B
WM OCYILECTBIISASI IPOBEPKY KOPHEH;

IPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (GopMyasl aiusi  IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKEHUH;

CBOOO/ZIHO ONEpUPOBATH IOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, IPUMEHSTH
He00Xo1uMble (OPMYJIbI AJIS pELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX YPAaBHEHMIA;

MOJICJIMPOBaTh pEAlbHbIE CUTYallMd Ha S3bIKe anreOpbl, COCTABIATH BBIPAKCHMS,
YpaBHEHMsI, HEPaBEHCTBA II0 YCJIOBUIO 3a/add, HCCIEI0BaTb IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM allllapaTa ajareopsl.

DOyHKUUH ¥ rpaduxu:

CBOOOJHO ONEpHPOBAaTh MOHATUAMH: (YHKLHUSA, CIIOCOOBI 3afaHus (DyHKIMH, B3aUMHO
oOpatHble (QyHKIUHM, KOMIO3WUIUSA (yHKIWHA, rpaduk (yHKIHH, BBIIOIHATH 3JIEMEHTapHBIC
npeoOpa3oBaHus TpaQuKOB (HYHKIIHL;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMHU: 00JACTh ONpPEACTICHUS M MHOXKECTBO 3HAYECHUH
¢GbyHKUMHU, HYJIM QYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOZHO OIEPUPOBATh MOHATUSAMU: YETHbIE U HEYETHbIE (PYHKIMM, NEPUOAUYECKUE
(GyHKIUH, MPOMEXYTKM MOHOTOHHOCTH (PYHKUHH, MAaKCUMyMbl W MHUHUMYMBI (DYHKINH,
HauOoJblIee U HAaMMEHbIIee 3HaUeHHE (DYHKIIMH Ha IIPOMEXKYTKE;

CBOOOJHO OIEPUPOBATH TMOHATUAMU: CTENEHHas (YHKIMS C HATypaJbHBIM M LEJIBIM
MoKasaresjeM, rpapuk CTENEeHHON (YHKIMU C HATypaJbHBIM M LENbIM IOKa3aTenaeMm, rpaduk
KOpPHSI N-0i CTENeHM KakK (yHKIMM 0OpaTHOM CTENEHH C HaTypajbHbIM [TOKA3aTEIIEM;

ONEepUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApOOHO-IMHEHHas (yHKIMH,
BBINOJIHATH 3JIEMEHTApHOE HCCIIeI0BaHNE M TOCTPOCHHE UX TPa(UKOB;

CcBOOO/IHO ONEpUpPOBaTh MOHATUSIMM: MOKa3aTelbHas U Jorapupmudeckas QyHKUUHU, UX
CBOICTBa U rpadUKH, UCIIOJIB30BATh UX TPaQUKHU AJIs PELIEHUS] ypaBHEHUM;

CBOOOJHO ONEpUPOBaTh MOHATHSIMU: TPUTOHOMETPHUECKAss OKPY)KHOCTb, ONpejAeeHHe
TPUTOHOMETPHUECKUX (DYHKIIMHA YHCIOBOTO apryMeHTa;

UCIO0JIb30BaTh Tpaduku (YyHKUMH A7 HMCCIEI0BaHUS IPOLECCOB U 3aBHCUMOCTEH MpH
pelleHny 3a/ad U3 APYTUx y4eOHBIX NMPEAMETOB U pealibHOM KHU3HHU, BBIpaXaTb (Qopmyiaamu
3aBUCHUMOCTH MEKIYy BEITUYUHAMU;

Havaja MmaTeMaTH4eCKOro aHAJIM3A:

CBOOO/JHO OIEpUpPOBaTh MOHATUSAMU: apumeTuyeckas U TreoMeTpudecKas Mporpeccus,
0eckoHeuHO YOBIBaIOIIasi TeOMETPHUECKas IPOrpeccus, JTMHEHHbIN U SKCIIOHEHIIMABHBINA POCT,
(dbopMyIa CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABIEHUEO KOHCTAHTE;

MCIOJIb30BaTh MPOTPECCUU JJISl PELICHUS pealbHbIX 3a/1a4 MPUKIAIHOTO XapaKTepa;



CBOOOJIHO ONEpUPOBATh HMOHATHAMM: IOCIEIOBATENBHOCTb, CIOCOOBI 33JaHUs OCIEI0BATEIbHOCTEH, MOHOTOHHbBIE U OTPAHUYEHHBIC
II0CJIEI0BATEIbHOCTH, IOHUMATh OCHOBBI 3apOXKICHHUSI MAaTEMAaTHUYECKOr0 aHaIM3a KaK aHainu3a 0ECKOHEYHO MallbIX;

CBOOOJIHO ONEPUPOBATH NOHATUAMM: HEIPEPbIBHBIE (YHKLIMU, TOYKH pa3pbiBa rpaduka GyHKIMH, aCHMOTOTHI Ipaduka QyHKIUY;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: (YHKIHS, HEIIPEPhIBHAS HA OTPE3Ke, MPUMEHSATh CBOMCTBA HEMPEPHIBHBIX (YHKIMNA IS PEIICHHS
3az1ay;

cBOOOJIHO ONEPUPOBATH NOHATHAMM: II€PBast U BTOPast IPOU3BOIHbIE (DYHKIIMH, KacaTelbHas K rpaduKy (QyHKIMH;

BBIUUCIIATh MPOU3BOJHBIE CYMMBbI, IIPOU3BEIECHUS, YACTHOI'O M KOMIIO3MLUHU JABYX (YHKIMH, 3HaTh IPOU3BOJAHBIE 3JIEMEHTAPHBIX
byHKIUH;

UCTIOJIb30BaTh TE€OMETPUYECKHIA U (PU3UUECKUN CMBICT TIPOU3BOTHON JJISl PEIICHUS 3a/1a4.

MuoxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATh NOHATUAMU: MHOXKECTBO, OIIEPALIMU HAJ] MHOKECTBAMY;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar Uisl ONIMCAHMS PEAJIBHBIX IIPOLIECCOB U SIBJICHUM, IIPU PELLEHUN 3a/1a4 U3 JPYTUX
y4€OHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATHAMM: OIpEAEICHUEe, TEOpeMa, YpaBHEHHE- CJEJCTBHE, CBOWCTBO MaTEeMaTHYECKOro OOBEKTa,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YPAaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOydYarOIIUiiCsi MOJIYYHT CIEAYIONIME MPEIMETHBIE PE3yNbTaThl MO OTIACIBHBIM TeMaM pabodei
IpOTpaMMBbl y4eOHOTO Kypca «Anredpa 1 Hayaja MaTeMaTHIeCKOTO aHaIH3ay:

Yuciia v BBIYUCICHUS

CBOOOJTHO ONEPUPOBATh MOHATUSAMU: HaTypaJbHOE U IEJI0€ YUCII0, MHOKECTBA HATYPAJIbHBIX U LIEJbIX YUCEN, UCIIOIb30BaTh MPU3HAKH
nenumocTtH nensix uncen, HOJl u HOK natypanbHBIX uncen JUisl perieHus 3a1ad, IpUuMeHsITh alropuT™ EBknnna;

CBOOOJHO OINEpPUPOBaTh MOHATHEM OCTAaTKa MO MOJYJIIO, 3alMCBhIBATh HATypaJbHbIE YHCIA B PA3IMUHBIX MO3ULHUOHHBIX CHUCTEMax
CYMCIICHUS;

CBOOOJTHO ONEpUpPOBATh MOHATHSIMHU: KOMIUIEKCHOE YHCIIO M MHOXXECTBO KOMIIJIEKCHBIX YHUCENI, MPEACTaBIATh KOMIUIEKCHBIE YUCIIA B
anredpanvyecko M TPUTOHOMETPUYECKOW (hopMe, BBINONHITH apUPMETHUYECKHE OINepaluyd ¢ HUMU M H300pakaTh Ha KOOPIMHATHOU
IJIOCKOCTH.

YpaBHeHHUS U HEPABEHCTBA:

CBOOOJHO OMEPUPOBATH MOHATUSAMU: HUPPALUOHAIBHEIE, MTOKAa3aTeNbHbIE U JIOTapu(MUUYECKIE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C
IIOMOUIBIO PAaBHOCHJIBHBIX IIEPEXOJIOB;

OCYIIECTBIISITH OTOOP KOPHEW MPH PEIICHUH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJTHO OTIEpUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHATh HEOOXOIUMBIE (POPMYIIBI ISl PEIIEHUsT OCHOBHBIX
TUMOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO OMEpPUPOBATH MOHATHSIMH: CHCTEMa W COBOKYIHOCTh YpPaBHEHHH M HEPaBEHCTB, PABHOCUJIIBHBIE CHUCTEMBI U CHUCTEMBI-
CIIEJICTBUS, HAXOJUTh PEIICHUS CHUCTEMBl M COBOKYIMHOCTEH pallMOHAIBHBIX, HPPAIMOHANBHBIX, MOKA3aTEIbHBIX M JIOTapH(PMHUUYECKUX
YpaBHEHUI U HEPABEHCTB;



peliaTth paloHasbHbIE, UppalMOHAIIbHBIE, MoKa3aTelibHble, JIOTapuMUUYECKHEe U TPUTOHOMETPUUYECKUE
yYpaBHEHHUS U HEPABEHCTBA, COJIEPKaLIe MOAYJIN U ITapaMeTphl;

MPUMEHSTH rpaduuecKrue METObI IS PEIICHUs] ypaBHEHU U HEPABEHCTB, a TAKXKE 337a4 C TapaMeTpaMu;

MOJICJIUPOBAThH peabHbIC CUTYAI[UU HA SI3bIKE AIreOphl, COCTABISATh BBIPAXKEHUSI, YPABHEHHS, HEPABEHCTBA U UX CUCTEMBI 1O YCIOBHUIO
3aJ]auM, UCCIIEIOBATh MMOCTPOSCHHBIE MOJIEH C UCIIOJIb30BAHUEM almapara alnreOpbl, HHTEPIPETUPOBAThH MOTYyUEHHBIH pe3yIbTaT.

DOYyHKIUM U TPAPUKH:

CTpOUTh TpadUKH  KOMIO3WIHMH  (QYHKIMA ¢ TIOMOIIBIO  3JEMEHTAPHOTOMCCIICOBAHMS M CBOMCTB KOMITO3HIIMU JBYX
byHKIIHIA;

CTPOUTh reOMETPUUECKUE 00pasbl yYpaBHEHUI U  HEpPaBEHCTB HAaKOOPAMHATHOH INIOCKOCTH;
CcBOOOJIHO OIIepupOBAThH HOHSTUSIMU: rpaduxu TPUTOHOMETPHUYECKUX () YHKIIHIA;
OpUMEHATh  QyHKOUM A8 MOJEJIHMPOBAHUS U HCCIIEIOBAHUS PEAIBHBIXIIPOLIECCOB.

Havaja MmaTeMaTH4ecKOro aHaIu3a:

UCIIOJIb30BaTh MPOU3BOJHYIO JJIS UCCIE0BAHUS (PYHKIIUU HA MOHOTOHHOCTb M SKCTPEMYMBI;

HaXOJUTh HauOoIblIee U HAUMEHbIlIee 3HauUeHHs! (PYHKIMM HENPEPbIBHON HA OTPE3KE;

MCIIOJIb30BaTh NPOM3BOJHYIO [UIsl HAXOKIACHHWS HAWIIY4LIEro PEIICHUs B INPHUKIAJHBIX, B TOM YHUCIE COLHAIbHO-D)KOHOMUYECKUX,
3a7ayax, Ui ONPEAETICHUS CKOPOCTH U YCKOPEHHUS TpoLecca, 3aJaHHOT0 (OpMYJION MIH rpaduKoM;

CBOOOJTHO ONIEpUPOBATh MOHATHIMHU: TIEPBOOOpa3Hast, ONpeAeIEHHBIN HHTErpall, HAXOAUTH MIEPBOOOPA3HBIE JIEMEHTAPHBIX (QYHKIMHA U
BBIYUCIIATH MHTErpall o ¢popmyie Hetorona-JleitbHua;

HaXOIUTh IUIOMIAAM IUIOCKMX (Uryp U o0OBEMBI TeJ C TOMOLIBIO MHTErpana; HMMETh NPEACTaBICHHE O MaTeMaTHYeCKOM

MOJZCIIMPOBAHUN Ha IIPUMEPE
cocraBieHus T depeHIaIbHbIX YpaBHEHMI;

pemarh NpUKIagHbIe 3a7aud, B TOM YHUCIE COLMAIbHO-3KOHOMHUYECKOTO M (PU3MYECKOro XapakTepa, CpeJCTBAaMH MAaTEMaTHYEeCKOTrOo
aHaJIn3a.

TEMATHYECKOE IINTAHUPOBAHHME10
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padoThI padoThI
pecypcsl
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YYEBHO-METOJANYECKOE OBECIHEYEHUE OBPA30BATEJIbBHOT' O ITPOLECCA

OBS3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

* Marematuka. AnreOpa u Hauana MaremMarudeckoro ananmsa, 10, 11 kimace/ Mepamsik A.I'., Homuposckuii JI.A., ITononckwuii B.b., Skup
M.C.; nox penakuueii Ilononsckoro B.E.
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http://konkurs-kenguru.ru — Maremaruka mis Bcex
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http://www mathtest.ru MaremaTrka B MIKOJI€: KOHCYJIbTallMOHHBIN IICHTP

http://www.etudes.ru MatemaTrueckoe 0Opa3oBaHue: MPOILIOe U HacTosIee. MHTepHeT-010InoTeKa M0 METOIMKE MPETIOIaBaHuUs
MaTeMaTHKU

http://www mathedu.ru Mexaynapoausie koHpepernun «Matematuka. Kommsiotep. O6pa3zosanue» http://www.mce.su -Hayuro-
oOpa3zoBarenbHblii caiit EQWorld — Mup maTtemMaTHueckux ypaBHEHUH

http://eqworld.ipmnet.ru HayuHo-nomynisipHblii pU3HKO-MaTeMaTHYeCKUi KypHan « KBaHT»



http://rsoko.dpo53.ru/wp-content/uploads/2017/09/Itogovyj-analiticheskij-sbornik-2017.pdf
http://globuss24.ru/doc/sistema-podgotovki-uchashtihsya-k-gosudarstvennoy-itogovoy-attestatsii-po-matematike
http://www.metod-kopilka.ru/ispolzovanie-elektronnih-obrazovatelnih-resursov-novogo-pokoleniya-eor-np-v-prepodavanii-matematiki-v-
http://konkurs-kenguru.ru/
http://www.math.ru/
http://school-collection.edu.ru/collection/matematika
http://www.mccme.ru/
http://www.bymath.net/
http://mat.1september.ru/
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http://edu.of.ru/computermath
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http://www/
http://www.etudes.ru/
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http://www.mce.su/
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http://wwwkvant.info http://kvant.mccme.ru OGpa3oBarebHbIi MaTeMaTHUECKU# callT Exponenta.ru

http://www.exponenta.ru ITopran Allmath.ru — Bcs MmaremaTrka B OTHOM MeCTe

http://www.allmath.ru TpukiagHas MaTeMaTHKA: CIIPABOYHMK MaTEMAaTHYECKUX (OPMYII, IPUMEPHI U 3aa4H C PELHICHUIMHU
http://www.pm298.ru IMpoekT KidMath.ru — Jlerckas MmaremaTHka

http://www.kidmath.ru Caiit snementapHoii MmareMaTuku Jmurpus ['yinuna

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

http://math.rusolymp.ru 3agaddauk 11 TOATOTOBKY K OJIMMITMAAM I10 MATEMATHUKE

http://tasks.ceemat.ru 3anumarenbpHas MareMaTHKa — OJIMMITHAbI, HTPBI, KOHKYPCHI IT0 MATEMATHKE JIJIS IIKOJILHUKOB
http://www.math-on-line.com MaTtemaTn4yeckue OJUMITHA B IS IKOJILHUKOB

http://www.olimpiada.ru Maremariueckye OMMIIAAAbLI U OJIMMIIMAAHBIE 3a0a4n

http://wwwzaba.ru MexxayHapoaHblii MaTeMaTHYeCKuii KOHKypc «KeHrypy»
https://drofa-ventana.ru/upload/iblock/a8c/a8cd79f67084d8573d5df7cc7fb38e2b.pdf — Kpurepuu Beidopa yueOHMKA
http://window.edu.ru/resource/958/70958/files/1.pdf — CoBpemenHas yueOHas KHUTa
http://zdinfo.ucoz.ru/load/specialistu/shkolnomu_bibliotekarju/trebovanija_k_uchebnikam_novogo_pokolenija/13-1-0-41 — TpeboBaHus k
yueOHUKaM HOBOT'O OKOJICHHUS

http://lib2.znate.ru/docs/index-323563.html — Kpartkuii anann3 y4eOHUKOB MaTEeMaTHKH, UCIIOJIb3YEMbIX B 001Ie00pa30BaTEIbHBIX
YUPSIKACHHUSIX

https://xn--j1ahfl.xn--plai/library/professionalnij_standart_dlya uchitelya matematiki_191745.html — IIpodeccuonanbHblil cTaHAAPT IS
YUUTEIs] MATEMATUKH

http://atestat.umk-spo.biz/atest/injaz/matem — TecTbl yuuTento MaTeMaTUKA
http://docplayer.ru/67694715-Programma-professionalnogo-rosta-uchitelya-matematiki.html — ITpumep nporpammser podeccroHaIbHOTO
pocra yuurens marematuku http://yamal-obr.ru/articles/povishenie-kvalifikacii-uchiteley-matema/ — ITpoGiemMbl mOBBIICHHS
KBaJIM(UKAIIMK yUUTEIeH MaTeMaTUKU: IEHCTBUTENLHOE U KeJIaeMoe
https://multiurok.ru/files/orghanizatsiia-vnieurochnoi-raboty-po-matiematikie-v-usloviiakh-riealizatsii-fgos.html — Oprannzamus
BHEYpPOYHOH paboThI MO MaTeMaTHKe B ycioBusAx peanuzaun OI'OC

https://moluch.ru/archive/120/33352/ — IIporpamMmMa BHEYpOYHOM AEATEIHLHOCTH 110 MaTeMaTHKe «MaremMaTuka 1mocjie ypoKkoB»
https://kopilkaurokov.ru/matematika/prochee/
vnieurochnaiadieiatielnostuchitieliamatiematikinapravliennaianapovyshieniiemotivatsiikizuchieniiumatiematiki — Breypounas
JEATSILHOCTD YUUTENSI MATEMATHKHU HATIPABJICHHAS HA TIOBBIIICHHUE MOTUBAIIMU K U3YUYCHHIO MATEMATHKH
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