


MNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro Kypca «Anredpa U Hayana MaTeMaTUYECKOTO aHATU3a»
6a3oBoro ypoBHs ayia ooyyarouuxcest 10 —11 kinaccoB pa3paboTtana Ha ocHoBe DenepanbHOro
roCyJapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAAapTa CPEAHEro 00Iero oopa3oBanus, ¢ y4éToM
COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, PEIBIBIIEMbIX K MaTEMaTHUECKOMY 00pa30BaHUIO, U
TpaJuLUNA poccuiickoro odpazoBaHus. Peanuzanus mporpamMmbl 00€creYMBAET OBIAJACHHE
KITIOYEBBIMUA KOMTIETCHIIHSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BHUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, [EJIOCTHOCTh OOIIEKYIbTYPHOT0, IUYHOCTHOTO U MO3HABATEIBHOTO Pa3BUTHA
JUYHOCTU 00YyYarOIIXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Havana MareMaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3 Hambolee
3HAYMMBIX B TIPOTPaMME CTapIIeH IIKOJIBI, TOCKOJIBKY, C OJTHOM CTOPOHBI, OH 00eCIIcUnBacT
MHCTPYMEHTAJIbHYIO 0a3y IS M3y4eHUs BCEX €CTECTBCHHO-HAY4YHBIX KYPCOB, a C JIPYroi
CTOpPOHBI, (OPMHPYET JIOTHYECKOEC W aOCTPAaKTHOE MBINIJICHUE YyYallluXxcs Ha YpOBHE,
HEOOXOJMMOM JUISI OCBOGHHS KypCcOB HWH(MOPMATHKH, OOILIECTBO3HAHUS, WCTOPHH,
CJIIOBECHOCTH. B paMkax gaHHOrO Kypca ydalluecs OBJIAJICBAlOT YHUBEPCAIBHBIM S3BIKOM
COBPEMEHHOMN HayKH, KOTopas (popMyIHupyeT CBOU JOCTHXKEHHUS B MaTeMaTHueckon (opme.

Kypc anre6ps! 1 Hauam MaTeMaTHYeCKOro aHaIN3a 3aKIabIBA€T OCHOBY JJIsl YCTIEIIIHOTO
OBJIaJICHUs 3aKOHAMU (PU3UKH, XUMUU, OUOJIOTMH, TOHHMMAHUS OCHOBHBIX TEHJICHIIHIM
SKOHOMHKHA M OOIIECTBEHHOW >KWM3HM, II03BOJISIET OPUEHTHUPOBATHCA B COBPEMEHHBIX
U(GPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUSX, YBEPEHHO HCIIOJB30BAaTh UX B MOBCEIHEBHOU
®U3HU. B Toke BpeMsi oBrajieHne aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMHU MAaTEMATUYECKUMU
KOHCTPYKIIMSIMU Pa3BUBAET YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HICTUHHOCTD
YTBEPKACHUS, UCIIOIB30BaTh 0000IIIeHNE U KOHKPETH3AI1I0, abCTparupoBaHue U aHAJIOTHIO,
dbopMUpyeT KpeaTUBHOE W KPUTHUYECKOE MbILIeHHEe. B Xoae m3ydeHus anreOpbl U Hadal
MaTEeMaTUYeCKOTO aHajdu3a B CTapIIeH MIKOJE yYaluecs MOTYy4aloT HOBBIN OMBIT PEIICHUS
MPUKJIAAHBIX 337249, CAMOCTOSTEIBHOTO MOCTPOSHUSI MAaTEMAaTUYECKUX MOJEeH pealbHbIX
CUTyalluidi W WHTEPIpETAlMd TOJYYCHHBIX pEHICHUH, 3HAKOMATCS C MpPUMEpaMH
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIe, HAYKE U B HCKYCCTBE, C BBIIAIONTUMUCS
MaTEeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc o6namaer 3HaYNTEIEHBIM BOCITUTATEILHBIM TIOTCHIINATIOM, KOTOPBIA peaanu3yeTcs
KaKk dYepe3 y4eOHBIA Marepuan, CrnocoOCTBYOmUd  (OPMUPOBAHUIO  HAYIHOTO
MHUPOBO33pEHUS, TaKk M 4Yepe3 cnenupuky ydeOHOW JIeATeabHOCTH, TpeOyromei
CaMOCTOSTEITLHOCTH, aKKypPaTHOCTH, MPOJOJDKUTEIHHOW KOHIEHTPAIlMM BHUMAaHUS W
OTBETCTBEHHOCTH 32 TIOJy9YCHHBIN PE3yJIbTaT.

B ocHoBe Meronuku oOydeHus anredpe ¥ HadajsamM MaTEMaTHYECKOTO aHAIHM3a JICKHUT
JeSTETHPHOCTHBIN TPUHITAT 00yUYeHUSI.

CtpykTypa Kypca «Anrebpa W Hadajga MaTeMaTHYECKOTO aHAJIW3a» BKIIIOYAET
CIIEYIONINE COMIePKATEIIBHO-METOANYeCKUe THHNK: «Uuciia u BeauciaeHus», « DyHKIuH u
rpadukn», «YpaBHEHHsT W HepaBeHCTBa», «Hauama MareMaTHyeckoro aHaim3ay,



«MHoO)kecTBa U JIOTHKa». Bce OCHOBHBIE CONEPKATEIBHO-METOAUYECKHUE JINHUHM U3Y4arOTCs
Ha IPOTSHKEHUU ABYX JET 00yYeHUs B CTApIIEH IIKOJE, €CTECTBEHHO AOIOHSSA APYT Apyra u
IIOCTENIEHHO HACBIAsACh HOBBIMH TEMaMHM U paszaenamu. JlaHHBIM Kypc SBISETCSA
MHTEIPAaTUBHBIM, IOCKOJIBKY O0BbEIUHSIET B c€0€ COEepHKAaHUE HECKOJIbKUX MaTeMaTHUYECKUX
JTUCIUIUIMH: anreOpa, TPUTOHOMETPHS, MaTeEMaTHYECKUI aHalIu3, TeOpHsi MHOXKECTB U Ap. 1o
Mepe TOTO KakK ydalluecsl OBJIaJeBaloT BCE 00jee MUPOKUM MAaTEMATUYECKUM annapaToM, Yy
HUX  T[IOCJENOBaTelbHO  (opMuUpyeTcs U COBEPILIEHCTBYETCS  yMEHHE  CTPOMTH
MaTeMaTH4YECKYI0 MOJIENIb PEAJIbHOM CUTyallu, NPUMEHATh 3HaHUS, MOJIYyYEHHBIE B Kypce
«Anrebpa W Havajla MaTEMaTUYECKOIO aHajiu3a», s PEIIeHHUs CaMOCTOSTEIbHO
chOpMyIMPOBAaHHON MaTeMaTHYECKOW 3aJayd, a 3aTeM HWHTEPIPETUPOBATH MOJYUCHHBIN
pe3ynbTar.

ConepxartenbHOo-MeTOIMYECKAasA JUHUA «YHucna W BBIYMCICHHUS»  3aBEpUIaeT
(opMHUpOBaHUE HABHIKOB KCIIOJIB30BAHUSA JIEUCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO HA4YaTo B
OCHOBHOM 11KoJie. B crapiieii mkose oco6oe BHUMaHKe ynensercs GOpMUPOBAHUIO TPOYHBIX
BBIUMCITUTEIBHBIX HABBIKOB, BKIIOUYAIOIIMX B CEOsI MCMOJIb30BAHUE PA3IMYHbBIX (OPM 3aIucu
NEHUCTBUTEIIBHOTO YHMCJIA, YMEHUE PAlUMOHAIbHO BBINOJHATh IEHCTBHS C HHUMH, JI€J1ATh
NPUKUAKY, OIEHUBATh pe3yiabTaT. OOyuarmuecs MOJy4aroT HaBBIKM MPUOIMKEHHBIX
BBIUMCIICHUM, BBIMOJIHEHUSI ACHCTBUN C 4YMCIaMU, 3allUCAHHBIMU B CTaHAApTHON Qopme,
UCITOJIb30BAHUS MaTEMaTHYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKEHHUIA.

Jluaus «YpaBHEHHs] U HEPABEHCTBA» pealin3yeTcs Ha MPOTSHKEHUH BCEro 0Oy4YeHUs B
CTapllieil MIKOJE, MOCKOJBbKY B Ka)XJOM pasliejie IporpaMMbl MPEIyCMOTPEHO pPEUIECHUE
COOTBETCTBYIOIIMX 3afad. OOydaromuecs: OBIAJEBAIOT PA3IUYHBIMU METOJAMH pEeIICHUs
IENbIX, pPAlHOHAJIBHBIX, HPPAIMOHATBHBIX, TIOKa3aTeJIbHBIX, JOTapUPMUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHMI, HEPAaBEHCTB W UX cucreM. IlonydyeHHble yMeHUs
UCTIONIB3YIOTCSI TPU  HWCCICAOBAHUHM (PYHKIMH C TOMOIIBIO MPOU3BOJAHON, PEIICHUU
NPUKIAIHBIX 3a7ad W 337a4 Ha HAXO0XJICHUE HaWOONBIIUX W HAUMEHBIINX 3HAYCHUUN
bynkiuu. JlanHas cojepskarenabHas TUHUS BKIIOYAeT B ceOst Takxke (popmMupoBaHue yMeHUI
BBIMOJIHATh ~ pacy€rsl 1Mo  ¢opMylaM, MpeoOpa3oBaHUs  LEJIbIX, PalUOHAIBHBIX,
UpPAIMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, a TAK)KE BBIPAKEHUM, COJEpKAIIUX
cTenieHn U jorapudmel. brarogaps usydeHuro anreGpanyeckoro Marepuaiga MPOUCXOAUT
JalbHEWIIee pPAa3BUTUE AJITOPUTMHUYECKOTO W AOCTPAKTHOIO MBINIIEHUS  ydalluxcs,
(GOopMUPYIOTCS HAaBBIKU JETYKTHBHBIX PACCYXIEHUH, pabOThl ¢ CHUMBOJBHBIMU (OpMamy,
IIPEICTABIICHNS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJI€ PABEHCTB U HEPABEHCTB. Anredpa
npeiaraeT 3(QQeKTUBHbIE WHCTPYMEHTHI Ui PEIICHUS MPAKTHUYECKUX M €CTECTBEHHO-
Hay4HbIX 3a/1a4, HATrJSIHO AEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHO-MeToANYECKas TUHUSA «QYHKIMU U TpadUKI» TECHO MEPEIIETAETCS C
OPYTMMH JIHHUSIMH Kypca, ITOCKOJBKY B KaKOM-TO CMBICJIE 3a1aéT IOCIJIEI0BATEIBHOCTD
M3yueHus: matepuana. M3yueHue CTENEHHOW, TOKa3aTelIbHOM, JIOrapu(pMUUECKOr U
TPUTOHOMETPUUYECKUX (PYHKUUNA, UX CBOWCTB M rpaMKOB, UCHOJb30BaHUE (DYHKIUU IS
pelieHus 3a4a4 U3 JAPYyrux y4eOHbIX NMPEAMETOB U PEATbHOM JKHM3HM TECHO CBSI3aHO KakK C
MaTeMaTH4YECKAM aHAJIM30M, TAK M C PEIICHUEM YpaBHEHUM W HepaBeHCTB. [Ipum sTOoM
00JbII0€ BHUMAHUE yaeseTcs (OpMUPOBAHUIO YMEHHSI BEIPAKATH (POPMYITaMHU 3aBUCUMOCTH



MEXJy pa3IMYHbIMM BEJIMYMHAMH, HCCJIEAOBaTh MOJYYeHHbIE (YHKIIMU, CTPOUTH HUX
rpaduku. Marepuan 3Toi coiep>KaTesIbHOW JTUHUY HallEJICH Ha Pa3BUTHE YMEHUN U HABBIKOB,
MO3BOJISIONIUX BbIpaXXaTh 3aBUCUMOCTH MEXJY BEIWYMHAMH B pa3iudHoON (opme:
aHaJTUTUYECKOU, rpaduueckoil u cioBecHO. Ero wu3ydeHue cmocoOCTBYET pa3BUTUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTHM K OOOOIIEHHWI0 U  KOHKPETHU3AllUH,
HWCHOJIb30BAHUIO aHAJIOT M.

ConepxatenbHas TuHus «Hauana MaTeMaTUueCKOro aHAJIM3ay MO3BOJISIET CYIIIECTBEHHO
pacuIMpuTh KPYT KaKk MaTEMaTUUECKUX, TaK ¥ MIPUKIIATHBIX 3a]1a4, TOCTYIMHBIX 00 y4aromumMcs,
y KOTOPBIX TOSBIISIETCS BO3MOXHOCTh MCCJIEAOBaTh W CTPOUTh Tpaduku (QYyHKIIUMH,
OTpENeNATh WX HAaWOOJBIINE W HAUMEHBIIUE 3HAYEHUS, BBIYUCIIATH IUIomagu Quryp u
00BEMBI TEJ, HAXOAUTH CKOPOCTH M YCKOPEHUs MpolieccoB. JlaHHas cofepxkaTenbHas JTUHUS
OTKPBIBAET HOBBIC BO3MOXHOCTH IIOCTPOEHUS MaTeMaTHYeCKUX MOJeNield peabHbIX
CUTyallui, HaXOXKJICHHUSl HAWIYYIIEro PEelIeHUs] B MPUKIAJHBIX, B TOM YUCIE COIHAIBHO-
PKOHOMUYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUUECKOT0 aHAJIN3a CIIOCOOCTBYET
Pa3BUTHIO  aOCTPAKTHOTO,  (POPMATBHO-JIOTUYECKOT0O M  KPEAaTHUBHOTO  MBIIIJICHUS,
dbopMupOBaHUIO YMEHUN pacIO3HABATH MPOSBICHUS 3aKOHOB MAaTEMAaTUKH B HAyKe, TEXHUKE
u uckyccTBe. OOydaroniuecs y3HaIOT O BBIIAIOIIUXCS pe3yJbTaTaxX, MOJYYECHHBIX B XOJ€
Pa3BUTHS MaTEMaTUKHN KaK HAyKHU, U UX aBTOPax.

ConepxaTenbHO-MeTOoAMYecKast TMHUS «MHOXKECTBa U JIOTHKA» B OCHOBHOM IOCBSIICHA
dJIEMEHTaM TEOPHH MHOXKECTB. Te€OpPETHKO-MHOXKECTBEHHBIE MPEICTABICHUSI TIPOHU3BIBAIOT
BECh KypC IIKOJRHOW MaTeMaTHKU U TpeJylararoT Hauboyiee YHUBEPCAIBHBIM S3BIK,
OOBEIUHSIONINNA BCE pa3ieiibl MaTeMaTUKH W €€ TPWIOKEHUU, OHM CBS3BIBAIOT Pa3HbBIC
MaTeMaTHYeCKHUe JIUCHUIUIMHBI B eauHoe Iienoe. [loaToMy BakHO JaTh BO3MOKHOCTH
IIKOJIBHUKY TIOHUMATh TEOPETHKO-MHOXKECTBEHHBIN S3BIK COBPEMEHHON MAaTEeMaTUKH H
UCITOJIB30BaTh €T0 VISl BRIPAXKCHUS CBOUX MBICTIEH.

B kypce «Anrebpa u Hayayia MaTeMaTHIECKOTO aHAIM3a» MPUCYTCTBYIOT TaK)KE€ OCHOBBI
MaTeMaTHIeCKOT0 MOJICTUPOBAHUS, KOTOPHIE ITPU3BaHbI CHOPMHUPOBATH HABBIKU ITOCTPOCHUS
MOJIeJICH peabHBIX CUTYAIUH, UCCISAOBAHUS 3THX MOJICIEH ¢ IOMOIIBIO ammapara ajareopsl
M MaTeMaTUYeCKOTO aHajii3a M MHTEPHpETallMd MOJTYUYCHHBIX PEe3yJabTaToB. Takue 3ajgaHus
BIUIETEHBI B KaXKJbIM U3 pa3JiesIoB MPOrpaMMbl, MOCKOJIBKY BECh MaTepHUasl Kypca MIHPOKO
WCTOJIB3YETCS JJIsl PEIICHUs] NMPUKIQJAHBIX 3a1ad. [Ipu pemeHnn peanbHbIX MPAKTHYECKUX
3a/1a9  y4aliuecs pa3BHBAIOT HAOIOAATEILHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCMOJIB30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH MPOOIEMY.
JlesTenbHOCTD TI0 (D)OPMHUPOBAHUIO HABBIKOB PEHICHUS NMPHUKIAJIHBIX 3a7a4 OPTaHU3YETCS B
MPOIECCE U3YUCHHS BCEX TEM Kypca «Airedpa u Hayajla MaTEMaTHYECKOTO aHAJIN3a.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

B y4yeOHOM miiaHe Ha M3ydeHHE Kypca aiareOpbl M Hadal MaTeMaTHYeCKOTO aHalu3a Ha
0a30BOM ypoBHE OTBOAUTCS 3 4yaca B Hezento B 11 kiacce, Bcero 102 gaca.



11 KJIACC

Yuciaa v BbIYMCICHUS

Harypanbneie u nemnsle yncia. [IpusHaky 1e1MMOCTH LENIBIX YUCEIL.

CreneHb ¢ pallMOHANIBHBIM MOKa3zaTenaeM. CBOWCTBA CTENECHH.

Jlorapudm uucina. JlecssTHaHbIC U HATYpaIbHbIE JOTapU(MBI.

YpaBHeHUA ¥ HEPABEHCTBA

[IpeoGpa3zoBaHue BIPAXKEHU, COACPHKAIIUX JOTrapHUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIIMX CTEEHH C PALMOHAIBHBIM
NIOKAa3aTeNEM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazarenbHblE ypaBHEHUS U1 HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA.

CucteMbl JTMHEWHBIX ypaBHEHUMN. PellleHre MPUKIAIHBIX 3a7a4 C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucrteMbl 1 COBOKYITHOCTH PallUOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IprMmeHenne ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX
3a/lay ¥ 3a7a4 U3 pa3IMuHbIX 00J1acTel HAYKU U PEeabHOM JKU3HU.

DOyHKUUM U TPaPUKH

Oyukius. [lepuonnueckue pyHkunn. [IpoMexyTku MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl U MUHUMYMBI (yHknuu. HauGoinblliee ¥ HavMeHblllee 3HAYCHUE
GyHKIMHM Ha TTPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadHKH.

ITokazarenbHas u orapudmMudeckas QPyHKIIUHA, UX CBOMCTBA U TpadUKH.

Hcnons3oBanue rpadukoB QyHKIHMA TSI PEIICHUST YPaBHCHUH W JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (YHKIMI 71 WCCIENOBAaHUSA TPOIECCOB U
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT NPH PEHICHUU 3a7ad U3 JAPYTUX YYEOHBIX
MPEIMETOB U PEAIIbHOM KU3HMU.

Hayajia maTeMaTH4ecKOro aHajau3a

HenpepoiBubie pyHkuu. Metoq HHTEPBAIOB ISl PEIIEHUS] HEPABEHCTB.

[IpousBonnass ¢yaknuu. [eomerpudecknii ©  (QU3HYECKUH  CMBICTT
MIPOU3BOJHOM.

[IpousBonubie  3nmemMeHTapHbIX  (QyHKUUNA.  DOpMysdbl  HAXOKACHUS
MIPOU3BOIHON CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKIUH.

[IpuMeneHue MPOU3BOJHON K MCCIEIOBAHUIO (PYHKIIUM HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxneHrne HauboJbIlIero ¥ HAMMEHbIIET0 3HaUeHUs1 (QYHKIUKU Ha
OTpE3KE.



[IpuMeHeHrE NPOW3BOAHOW I HAXOXKICHHS HAWIY4YIIEro pelIeHus B
NPUKIANHBIX 3aJadax, [JJIs OINPEACIICHUs CKOPOCTH IIpOLecca, 3aJaHHOIOo
(dopMyIioii niaK rpauKOM.

[lepBooOpa3znas. Tabiuia nepBoOOpa3HbIX.

Wnurerpan, ero reoMmerpuuyeckudd u (u3MUecKud cMmbica. Boruucinenue
uHTerpaia no popmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OO€CleunBaTh
JIOCTH)KEHUE Ha YPOBHE CpeJlHero o011ero o0pa3oBaHus CISAYIONIUX JUYHOCTHBIX,
MeTaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOTrpaMMbl y4eOHOTro MpeaMeTa
«MaremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOI'O WJIE€HA POCCHICKOro 0OIIecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIMUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHCcKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMM HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U HA3HAYEHUEM.

[TaTpuoTnyeckoe BOCIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY ¥ HACTOAIIEMY POCCUMCKON MaTeMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHUKOB M POCCUMCKOW MAaTEMAaTHUYECKOM IIKOJIbI,
K HCIIOJIb30BAHUIO JTUX JIOCTHKCHHH B APYTUX HAyKax, TEXHOJOTHsX, chepax
SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHHEM JOCTUKEHHUN HAYKU U JEATEIbHOCThIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYUBOTO OyAYIIETO.

DcTeTUYeCKOE BOCIIUTAHUE!

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aJ1a4, PEIICHUH, pacCyKICHUN; BOCTP UUMYHUBOCTHIO
K MaTEMaTUYECKUM acCIeKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOpPOBBIO (30pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIA PEKUM 3aHATHU H
OTIIbIXa, peryiisipHas (pu3nyeckasi akTUBHOCTH); PU3HMUECKOTO COBEPILICHCTBOBAHMSI,
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATETbHOCTHIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYyJy, OCO3HAHHUEM ILIEHHOCTU TPYAOIIOOMS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATILHOM  JAESTENIBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit npodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-PKOHOMHMUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJAHON M COIMAIIbHON
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3a1ad B
00J1aCTH OKPY’KaIOIIEH Cpeibl, MJIAHUPOBAHMSI TOCTYNKOB U OLIEHKH UX BO3MOKHBIX
MOCIICJICTBUM JJI1 OKPY>KAIOIIECH CpefIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAayKd M  OOIECTBEHHOW TMPAKTUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeloBEYECKON MIesTEeIBbHOCTH, 3TaloB €
pa3BUTHS M 3HAYUMOCTH JUIS PA3BUTHSA [MBUJIM3ALUU;, OBIAICHUEM SI3BIKOM
MaTEeMaTUKA M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHANBUAYAITBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yNbTaThl OCBOEHHUS MPOTpaMMbl YYEOHOro MpeameTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaICHUEM YHUBEpCaJIbHbBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0euUcCmeUsAMUY, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuuseepcanvnvie  nosmasamenwvHuvle  Oelicméusi,  0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yUaruuxcs (oceoenue
Memo008  NO3HAHUA  OKpYJcaruje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,
uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble lornueckne NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEeMaTUYECKUX
O00OBEKTOB, MOHATUM, OTHOUIEHUM MEXIYy MNOHATUAMH; (DOPMYIHPOBATH
OmpeNesiecHUs]  MOHSTHHM;  yCTaHABIMBATh  CYIIECTBEHHBI  MNpHU3HAK
KJIaccu(uKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHUMATh, (OPMYIHPOBATE M  NPeoOpPa3OBBIBATH  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeursi B (aKTaxX, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npeagaraTb KpUTEPUH JUIsl BHISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;
JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsiMbIE M OT MPOTUBHOTO), BHICTPAUBATH APryMEHTALIUIO,
OPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBHIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICA0BATCIbCKUC ﬂCﬁCTBI/ISII

UCTIOJIh30BaTh BOIMPOCHI KaK HCCIIENOBATEIIbCKU MWHCTPYMEHT TO3HAHWS,
GopMyTupOBaTH BOMPOCHL, (PHUKCHPYIONINE MPOTHBOpPEUHE, MPoOiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEIIHHO CTUTaHUPOBAHHBIH IKCTIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
IPOBEIEHHOTO HAOIIOACHUS, MCCIEAOBAaHUS, OLICHUBATH JIOCTOBEPHOCTH
MOJIYY€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBIIATH AeUIIMTHI HHPOpPMAIINH, TAaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha
BOIIPOC U JUJISl PELICHUS 3a]1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (hOPM MpEACTaBICHNUS,

CTPYKTYypUpOBaTh UHGOPMAIIMIO, IPEACTABIATh €€ B pa3Iu4HbIX (popMmax,
WJUTIOCTPUPOBATH rpaduuecK;

OLICHUBATH HaJIE)KHOCTh uHpopManu o CaMOCTOSITEJIHO
c(hopMyJIUPOBAHHBIM KPUTEPUSIM.



2)

yHM@@pCCZJZbele KOMMYHUKAmMUBHbLE Oeﬁcmeuﬂ, obecnevyusaiom

CPOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 0OYUAOUUXCAL.
OOuenue:

BOCHPUHHUMATH U (HOPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBHUIMU
U LIeTSIMU OOLIEHUS; ICHO, TOYHO, FPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAYy pelIeHUs
3a/1a4l, KOMMEHTHPOBATH MMOJIYyYECHHBIA pE3yJIbTaT;

B X0JIe 00CYXAEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIEU, HAllEJICHHBIE Ha MTOUCK
pElIeHNs; COMOCTABIATh CBOM CYXIEHHUS C CYKICHHSIMU JpPYTUX
YYaCTHUKOB JMaNIora, OOHApYXKMBaTh pa3juyve M CXOACTBO MO3HIMUI; B
KOppEKTHOU (hopme GOpMyITUPOBATH PA3HOIIIACHS, CBOM BO3PAKEHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJIeIOBAaHUS, POEKTA; CAMOCTOSITEILHO BRIOUPATh (DOpMAT BBICTYIIIICHUS
¢ y4€TOM 3ajia4 NMPE3eHTALUU U OCOOCHHOCTEN ayuTOpHUH.

CoTpyaHUYECTBO:

IOHUMATh M UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ HHIUBUIYaTbHON
paboThl TpU pEelIeHHH YYeOHBIX 3a/ad; MPUHUMATH IIeJb COBMECTHOW
JEeSTeNbHOCTH, TUIAHUPOBAaTh  OpPTaHHW3aIlMi0 COBMECTHOH  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTaT paboThl; 0000IIaTh MHEHHS HECKOJIBKHUX JTFO/ICH;

y4acTBOBATh B I'PYIIOBHIX (hopMax paboThl (00CYyXKaeH s, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl W
KOOPJMHUPOBATH CBOU JIEHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI; OLICHUBATH
Ka4ecTBO CBOCTO BKJIaJa B OOMMUH TPOAYKT IO KPHUTEPHSIM,
c(hOpMYITMPOBAHHBIM yYaCTHUKAMU B3aMMOICHCTBHUS.

3) Vnusepcanvuole pecynsamuensie oeticmeust, obecneuusarom hopmuposanie
CMBICI0BBIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHHUs C

Y4ETOM MMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHM  TIO3HABATEIIBHOW pEQIIEKCHH KaK OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENbHBIX MPOILIECCOB, UX PE3YyJIbTATOB;
BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS ITpoliecca U pe3yibTaTa
pelieHrs MaTeMaTUYeCKon 3aauu;



e MPEIBUIETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELLIEHUY 3a7a4H,
BHOCUTh KOPPEKTUBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pE3yJibTaTa ILEIU U YCIOBUAM, OOBICHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTWIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hadaja MaTEMaTUYECKOTO aHAJIU3a»
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHMs JOJKHO OOECredrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

11 KJIACC

Yucia v BbIYMCICHUS

OnepupoBaTh MOHATHUSMU: HATypaJbHOE, II€J0€ YHCIO; HCIOJIb30BaTh
IIPU3HAKHU JEIIMMOCTH LIEJIBIX YMCEII, PA3JI0KEHUE YUCIIAa HA IIPOCThIE MHOXKUTEIN
IUISl pelLeHus 3aay.

OrnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JIOrapuPM UHCIIA, AECITHUHbIE U HATypalbHbIC
Jorapu@mel.

YpaBHeHUs U HEPABEHCTBA

[IpuMeHsAT, CBOWCTBA CTENMEHW JUIS  NpeoOpa3oBaHUS  BBIPAXKEHU,
ONEPUPOBATh MOHATUSAMH: IOKA3aTEIBHOE YPAaBHEHHWE W HEPABEHCTBO; peIIaTh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHCHU U HEPABEHCTB.

BeimonHaTh  mpeoOpa3oBaHUS  BBIPAXKEHUN, COJAEPKAMIMX JOrapu(MbI;
OTIEpUPOBATH MOHATUAMU: JOTrapuMUYECKOE YpaBHEHUE U HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUITBI TOTapU(MUYECKUX YPABHECHUI 1 HEPABEHCTB.

Haxonuts pemenns npocTeNnX TPUroHOMETPUIECKHX HEPABEHCTB.

OnepupoBaTh MOHSATUAMH: CHUCTEMa JIMHEHHBIX ypaBHEHUW U €€ pElICHUE;
WCMOJIB30BATh CUCTEMY JIMHEWHBIX YPAaBHEHUH ISl PELIIECHUS IPAKTUYECKUX 3a1a4.

Haxonute pemenus npocTENIINX CUCTEM M COBOKYITHOCTEM pPallMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopaenupoBath peajbHble CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDQKCHUS, YPABHEHHUs, HEPABEHCTBA W CHUCTEMBbI II0 YCJIOBHIO 3aJayH,
HCCIIEIOBATh MOCTPOCHHBIE MOJICNIH C UCTIOJIb30BAHUEM ammnapara anreOphl.

DyHKUNH U TPAPUKH



OnepupoBaTh  MOHATUSMHU:  [EepuoAHYEcKass  (QYHKUUSA, T[POMEXYTKH
MOHOTOHHOCTH  (DYHKIIMM, TOYKM JKCTpeMyMma (QyHKIUHM, HauOosbliee U
HaMMEHbLIEE 3HAYeHUs (PYHKUUMUM Ha MPOMEXKYTKE; HCIOIb30BaTh UX IS
Uccie10BaHus PYHKIUH, 3aJaHHOM rpad)uKoM.

OnepupoBaTh MOHATUSAMHU: TpapUKH MOKA3ATEIbHOM, JIOrapupMHUUECKOd U
TPUTOHOMETPUYECKUX (DYHKIMI; M300pakaTh UX HA KOOPJAUHATHOM IUIOCKOCTU H
MCIIOJIb30BaTh JJIsl PEIICHHS] YpaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPJIMHATHOM MIIOCKOCTH IpapuKy JTMHEHHBIX YPaBHEHUN U
UCIOJIb30BaTh UX ISl PEIEHUSI CUCTEMbI JIMHEHHBIX YpaBHEHUIA.

Ucnonb3oBaTh rpagukd (QYHKIOUN JUIsI  UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX JUCIHUIIIHH.

Havana maTeMaTH4ecKOro aHaJIu3a

OnepupoBaTh MOHATUAMH: HENpepbIBHAS (YHKUHMSA; TPOU3BOAHAS (DYHKIINH;
UCIIOJIb30BaTh T€OMETPUUECKUHN U (PU3NUYECKU CMBICT IPOU3BOIHOM JUIsl PEIICHUS
3a/1ad4.

HaxoauTe npou3BOHbIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCISATD MPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIMH.

Hcnonp30BaTh NPOU3BOAHYIO ISl UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
1 3KCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl HCCIIEA0BAHUS K TOCTPOEHUIO I'pa)UKOB.

Hcnonb30BaTh MPOU3BOAHYIO Ul HAXO0XKICHHsS HAWIyYIIEro PpEIIEHUs B
IPUKJIAIHBIX, B TOM YHCJIE COLMAIIBHO-D)KOHOMUYECKHUX, 3a1a9ax.

OnepupoBaTh MOHATHSAMHU: TepBOOOpa3Has M  MHTErpajg; IOHHUMATh
TCOMETPUYCCKUN U (PU3NUECKUN CMBICT HHTETpaa.

Haxoauts nepBooOpa3Hble 3JIeMEHTapHBIX (PYHKIIHIA; BEIYUCIISTH HHTETpal 0
dbopmyne Hprorona—Jlefiouua.

Pemate nmpuknagHsle 3aa4yd, B TOM 4YHCJIE COLHMAIBHO-3KOHOMHYECKOIO U
¢u3nyeckoro xapakrepa, CpeiCTBaMU MaTEMaTHUECKOTO aHAJIN3a.



11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie) JonmosiHuTe/IbHASA
KonTtpoJbHbie
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE uHdopMmanus
padoThbI
pecypchl
Crenensb ¢ palliOHAJIBHBIM ITOKa3aTEeIEM. Htt:/fipi.ru/
p://fipi.ru
1 [lokazarenpHas ¢pyHkuus. [lokasarenpHbie 12 1 http:/alexlarin.net/
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12 http://www.math.ru/
HEpPaBEHCTBA
Tpuronomerpuueckue GyHKIHH U UX
3 rpaduku. TpuroHoMeTpuIecKue 9 1 http://www.ege.edu.ru/
HEpPaBEHCTBA
[IpousBoanas. [Ipumenenre npou3BoJHON 24 1 http://www.mathtest.ru
5 HuTerpan u ero npuMeHeHust 9 http://shpargalkaege.ru/
6 Cucrembl ypaBHEHUI 12 1 htt ://math—
prosto.ru/index.php
7 HarypanbHble u nensie yncna 6 http://www.shevkin.ru
3 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIMS 18 5 http://school-
3HAHUU assistant.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6



http://fipi.ru/
http://alexlarin.net/
http://www.math.ru/
http://www.ege.edu.ru/
http://www.mathtest.ru/
http://shpargalkaege.ru/
http://math-prosto.ru/index.php
http://math-prosto.ru/index.php
http://www.shevkin.ru/
http://school-assistant.ru/
http://school-assistant.ru/

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nudpossIe JonmosHuTe/IbHAsA
Tema ypoka KonTpoabHubie op
n/n Bcero u3yueHnusi | odOpa3oBaTesibHbIE uHdopMmanus
padoTsI
pecypchl

CreneHn ¢ palMOHaAILHBIM

1 pall 1 http://www.mathtest.ru
rmoxasarejieM

2 CBoiicTBa cTeneHn 1 http://fipi.ru/
IIpeoOpa3oBanue BeIpaKEHUHA

3 beobp p ’ 1 http://www.math.ru/
COJIEpXKaIIuX parMOHAIbHBIC CTETICHU
IIpeoOpa3oBanue BeIpaKEHUH, .

4 beobp P 1 http://www.shevKin.ru
coJIepXKaIliuX paruoHaIbHBIC CTETICHU
IIpeoGpa3oBaHue BEIpAKCHUM,

5 beobp P 1 http://www.ege.edu.ru/
CoJIepXKaIuX parmoHaIbHBIC CTETICHU

5 [Toka3arenbHbIC YpaBHEHUS U 1
HEpPaBEHCTBA
Iloxa3aTennHBIE YpAaBHEHUS U

7 P 1 http://www.math.ru/
HEpaBEHCTBA
IToxa3aTennHBIE YpaBHEHUSA U -

8 P 1 http://fipi.ru/
HEpaBEHCTBA

9 [TokazarenbHble ypaBHEHUS U 1
HEpaBEHCTBA

10 [Toka3arenbHble ypaBHEHUS U 1
HEpaBEHCTBA
IToxa3aTensHas KIus, eé

11 . Pymicu 1 http://www.mathtest.ru
CBOIicTBa U rpaduk



http://www.mathtest.ru/
http://fipi.ru/
http://www.math.ru/
http://www.shevkin.ru/
http://www.ege.edu.ru/
http://www.math.ru/
http://fipi.ru/
http://www.mathtest.ru/

KonTtposnsHas paboTa o teme
"CteneHs ¢ palMOHAIbHBIM

12 nokasarenem. Iloka3arenbHas http://www.pm298.ru/)
¢bynkuus. [lokasarenbHble ypaBHEHUS
1 HepaBeHcTBA"

13 Jlorapudwm uncna http://shpargalkaege.ru/

14 HGCSITI/ILIHI)IC " HaTypaJIbHBIC
Jorapu(pmsl

15 [IpeoOpa3oBanue BbIpaskeHUH, http://math-
coJiepKalux jgorapudmet prosto.ru/index.php
IIpeoOpa3oBaHye BEIpAXKCHUM,

16 peobp P http://www.math.ru/
coJieprKalux Jorapu@mal
IIpeoGpa3oBaHye BEIpAKCHUM,

17 peobp P http://www.pm298.ru/)
coJIepXKaIiux Jorapudmol
IIpeoGpa3oBaHye BEIpAKEHUM,

18 peobp P http://www.mathnet.spb.ru
coJiepKaIiux Jorapudmol
JlorapudmMudeckre ypaBHCHUS U )

19 pucp P http://school-assistant.ru/
HEpaBEHCTBA

20 Jlorapudmuueckue ypaBHEHUS U
HEpPaBEHCTBA

21 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA
JlorapubmMudeckre ypaBHEHUS U

22 pH P http://www.math.ru/
HEpaBEHCTBA
Jlorapudpmuueckas KIus, e€

23 vp ¢ yrxn http://www.ege.edu.ru/
CBO#icTBa U rpaduk

24 Jlorapudpmuueckast pyHkus, e

CBOIicTBa U rpaduk



http://www.pm298.ru/
http://shpargalkaege.ru/
http://math-prosto.ru/index.php
http://math-prosto.ru/index.php
http://www.math.ru/
http://www.pm298.ru/
http://www.mathnet.spb.ru/
http://school-assistant.ru/
http://www.math.ru/
http://www.ege.edu.ru/

Tpuronomerpuueckue GyHKIUH, UX

25 . http:/fipi.ru/
CBO¥CTBa U rpaduku
Tpuronomerpuueckue KIIHH, UX .

26 P . P Py http://www.shevkin.ru
CBOMCTBa U rpaduku

97 Tpuronomerpuyeckue QyHKIHH, UX
CBOMCTBa U rpaduku
Tpuronomerpuueckue KIIUH, UX

28 P . P Py http://www.ege.edu.ru/
CBOMCTBA U rpaduKu

29 [TpuMepbl TPUTOHOMETPUIECCKHIX
HEPaBEHCTB
[TpuMepbl TPUTOHOMETPUIECCKHIX )

30 PUMEPEL TP P http://school-assistant.ru/
HEPaBEHCTB

31 [Ipumepbl TPUTOHOMETPHUYECKHUX
HEPaBEHCTB
[Ipumepbl TPUTOHOMETPHUYECKHUX

32 PUMEPEL TP P http://www. mathtest.ru
HEPaBEHCTB
KounTponbnas pabora o teme
"Jlorapudmudeckas QyHKITHS.
Jlorapudmuueckue ypaBHEHUS U

33 HepaBeHCTBA. TpUTOHOMETPUYECKUE http://www.math.ru/
(GYHKIMH B UX
rpaduxu. Tpuronomerpuueckue
HepaBeHCTBA"

http://math-
34 H ;
CTIPEPLIBHKIE (yHKILHH prosto.ru/index.php

Meroa uHTEpBAJIOB ISl pEICHUS

35 8 P AP http://www.math.ru/

HCEPaBCHCTB



http://fipi.ru/
http://www.shevkin.ru/
http://www.ege.edu.ru/
http://school-assistant.ru/
http://www.mathtest.ru/
http://www.math.ru/
http://math-prosto.ru/index.php
http://math-prosto.ru/index.php
http://www.math.ru/

MCTOI[ HUHTCPBAJIOB JIA PCHICHUS

36
HEPaBCHCTB

37 [IpounsBoaHas GyHKIHH

38 lponssozmas ynicuun http://alexlarin.net/

39 I'eomerpuueckuii u puznyeckuit
CMBICTT TIPOU3BOTHOH

40 I'eomerpuueckuii u \('1)I/ISI/I‘I€CKI/II‘/JI htto://shparaalkaede.ru/
CMBICTT TIPOU3BOHOM

41 [Ipon3BOIHBIE 3IIEMEHTAPHBIX
byHKINNA

42 HponsB(iﬂHHe 3JIEMEHTAPHBIX htt:/www.shevkin.ru
byHKINNA

43 [IpousBoanas cyMiwm, MIPOU3BEICHUS, hitto:/Awww. ege. edu.ru/
4acTHOTO (YHKITUN

44 [IpousBoHas cyME/ILI, MPOU3BEICHUS, htto:/ /. pm298.ru/)
Y4acTHOTO (hYHKIIHI

45 Hpomsponas Cwiv[ bl TIPOM3BEACHHA, http://school-assistant.ru/
YacTHOTO (hYHKIIHI
[IpumeHeHne Mpou3BOTHOM K

46 UccleoBaHuI0 (QYHKIMI Ha http://www.math.ru/
MOHOTOHHOCTB U 3KCTPEMYMBI
IIpuMeHeHre NpoOn3BOIHON K

47 WCCIeoBaHUI0 (QYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
IIpuMeHeHne Npon3BOIHON K

48 WCCIIeIOBAaHUIO (DYHKIIMI Ha http://shpargalkaege.ru/

MOHOTOHHOCTB U 3KCTPEMYMEIL



http://alexlarin.net/
http://shpargalkaege.ru/
http://www.shevkin.ru/
http://www.ege.edu.ru/
http://www.pm298.ru/
http://school-assistant.ru/
http://www.math.ru/
http://shpargalkaege.ru/

49

IIpuMeHeHnne npon3BOIHON K
WCCIIeIOBAaHUIO (PYHKIIMIA HA
MOHOTOHHOCTb U 3KCTPEMYMBbI

50

Haxoxneaue HauboiblIero u
HAaWMEHBIIIETO 3HAUYCHUS (DYHKIIMH HA
OTpe3Ke

http://alexlarin.net/

51

Haxoxnenne HanOobIIero u
HaUMEHBIIIETO 3HaYeHUsI PyHKIIUHA HA
OTpE3Ke

http://zadachi.mccme.ru

52

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIETO 3HaYeHUs (PyHKINHM HA
OTpEe3Ke

53

Haxoxnenne HanOoJIBIIETrO U
HAaWMEHBIIIETO 3HAUYCHUS (DYHKIIMH Ha
OTpe3Ke

http://www.mathnet.spb.ru

54

Haxoxnenne HanOOIIBIIETO U
HaWMEHBIIIETO 3HaYCHUs (PYHKIIMHA HA
OTpE3Ke

55

Haxoxnenne HauOOIIBIIETO U
HAauMEHBIIIETo 3HaueHUs (PYHKIIMH Ha
OTpEe3Ke

56

[TpumeHeHre TPOU3BOIHON IS
HaXO0’KJICHUS HAWTy4IlIero pelieHus B
MPUKIIAJHBIX 33/1a4ax, JUIs
OIIpeJIeTIEHUs] CKOPOCTH Ipollecca,
3aJJaHHOTO (GOPMYJIOH UK rpaduKoM

http://www. mathtest.ru



http://alexlarin.net/
http://zadachi.mccme.ru/
http://www.mathnet.spb.ru/
http://www.mathtest.ru/

KonTtposnsHas paboTa o teme

o7 "[IpousBoanas. [Ipumenenue http://school-assistant.ru/
MIPOU3BOTHOM"

58 [TepBooOpasnas. Tabmuma htto://www.math.ru/
nepBooOpa3HBIX

59 [IepBooGpa3nas. Tabnuna
epBOOOPa3HBIX

60 WHrerpai, l:eOMeTpI/IlleCKI/Iﬁ u htto://fioi.ru/
(bU3NYEeCKUl CMBICIT HHTETpaja

61 WHTerpain, reoMeTpUYECKHil 1
(buznyeckuil CMbICT HHTETpaja

62 Hurerpar, EeOMeTqueCKHﬁ 1 http://www.ege.edu.ru/
(dbuznueckuil CMbICT UHTErpaja

63 Brruncnenue unrerpana no popmyse
Herorona—JleiiOauna

64 Berancaerine H?Terpana o Gopwye http://zadachi.mccme.ru
Herorona—JleiiOauna

65 Brruncnenue unrerpana no popmyse
Herorona—JleitOHMnA

66 Brruncnenue H?Terpana o popmyre htto://www.math.ru/
Herorona—JleitOHunA

67 Cucrembl IMHENHBIX YPaBHEHUN

68 Cucrembl TMHENHBIX YPaBHEHUN http://shpargalkaege.ru/
Perienne npukiagHbIX 3a1a4 C

69 MOMOIIBI CUCTEMEI IMHEWHBIX

ypaBHEHUH



http://school-assistant.ru/
http://www.math.ru/
http://fipi.ru/
http://www.ege.edu.ru/
http://zadachi.mccme.ru/
http://www.math.ru/
http://shpargalkaege.ru/

70

Pemrenne npukiagHeIx 3a1a4 €
IIOMOIIIBIO CUCTEMBI JINHEUHBIX
YpaBHEHUU

71

Cucrembl U COBOKYITHOCTH IICJIBIX,
palLMOHANBHBIX, HPPALHOHAIbHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUIN U HEPABEHCTB

http://www. math.ru/

72

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPHPMUIECKUX
YpaBHEHUN U HEPABEHCTB

http://www.shevkin.ru

73

CucreMsl 1 COBOKYITHOCTH LECJbIX,
paloOHaIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUN U HEPABEHCTB

http://Math-Net.ru/

74

CucreMbl 1 COBOKYITHOCTHU LIETBIX,
paloHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOrapuPMUUECKUX
ypaBHEHUI U HEPABEHCTB

http://Math-Net.ru/

75

Hcnonb3oBanue rpadukoB QpyHKIU
JUIsl PEIICHUs] YPABHEHUH M CUCTEM

http://fipi.ru/

76

Hcnonb3oBanue rpadukoB QyHKIU
JUIS PEIlIeHUs YPaBHEHUHN U CUCTEM

http://www.allmath.ru/

77

IIpuMeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX 00JacTel HayKH U
peanbHOM )KU3HU

http://www. mathtest.ru



http://www.math.ru/
http://www.shevkin.ru/
http://math-net.ru/
http://math-net.ru/
http://fipi.ru/
http://www.allmath.ru/
http://www.mathtest.ru/

KonTtposnsHas paboTa o teme

78 "WHTerpan u ero npuMeHEHNs.
Cucremsbl ypaBHeHUI"
HarypanbHrble u nieible yiciaa B

79 P . http://www.ege.edu.ru/
3a/1a4ax U3 pealbHOM KU3HU

80 HarypanbeHble u 1iessle ynucna B
3a7a4ax U3 peajbHON KU3HU

81 HarypanbeHble u 1iesisle ynucna B
3a7a4ax U3 peajbHOM KU3HU

82 [Ipu3Haky JeTMMOCTH LIEIBIX YUCE

83 [Ipu3HaKK JETMMOCTH LETBIX YUCEI http://www. mathtest.ru

84 [Tpu3Haku JETMMOCTH MEBIX YHUCEI
IToBTOpenue, 0600ImIEHE .

85 P ’ o http://alexlarin.net/
CHUCTeMAaTH3aIl¥s 3HAaHUH. Y PaBHCHHS
IToBTOpenue, 0000ImIEHE

86 P ’ o http://www.mathnet.spb.ru
CHUCTeMaTH3all¥s 3HaHUH. Y paBHCHHS

87 [ToBTOpEeHUE, 0600IICHNE,
cUcTeMaTu3alys 3HaHUU. Y paBHEHUS

88 losropenne, obodmente, http://www. mathtest.ru
CHCTEMATH3ALMS 3HAHUMA. Y paBHEHUS ' ' '
IToBTOpEHue, 0000IIEHNE

89 P ’ . http://shpargalkaege.ru/
CHUCTeMaTH3all¥s 3HaHUH. Y paBHEHHS

90 [ToBTOpEeHue, 06061IeHNE,
cUCTeMaTu3allus 3HaHUH. Y paBHEHUS
[ToBTOpEeHue, 06061IeHNE,

91 CUCTEMATHU3aIUA 3HAHUMH. http://www.math.ru/

Hepasencra



http://www.ege.edu.ru/
http://www.mathtest.ru/
http://alexlarin.net/
http://www.mathnet.spb.ru/
http://www.mathtest.ru/
http://shpargalkaege.ru/
http://www.math.ru/

92

[ToBTOpEenue, 060061ICHNE,
CHCTEMAaTH3aINs 3HAHUH.
HepasencrBa

http://Math-Net.ru/

93

[ToBTOpEenue, 06001ICHNE,
CHCTEMAaTH3aIs 3HAHWH.
HepasencrtBa

94

[ToBTOpeHnue, o6o0IICHNE,
CHCTEMAaTH3aIs 3HAHWH.
HepasencrBa

http://www.ege.edu.ru/

95

[ToBTOpeHnue, 06o0IICHNE,
cucreMarusanus 3Haguil. CUCTEMEI
YpaBHEHUU

96

[ToBTOpEeHue, 0600IICHNE,
cucreMarusanus 3Haguil. CUCTEMEI
ypaBHEHUU

http://zadachi.mccme.ru

97

[ToBTOpEeHUE, 0600IICHNE,
cucrtemaTusanus 3Hanuil. OyHkuu

http://shpargalkaege.ru/

98

[ToBTOpEeHuEe, 0600IICHNE,
cucrtemaTusanus 3Hanuil. OyHkuu

http://alexlarin.net/

99

Hrorosas koHTposbHas paboTa

http://zadachi.mccme.ru

100

Hrorosas koHTposbHas paboTa

http://www.allmath.ru/

101

O0o001Ienne, cucTeMaTH3aIus
3HAHMI 33 KypcC anreOphl U Hayal
MaTeMaThieckoro anamuza 10-11
KJIaCCOB

http://www. mathtest.ru

102

O0o001Ienne, cucTeMaTH3aIus
3HAHUH 3a Kypc ajureOphbl U Hava

http://www.mathnet.spb.ru



http://math-net.ru/
http://www.ege.edu.ru/
http://zadachi.mccme.ru/
http://shpargalkaege.ru/
http://alexlarin.net/
http://zadachi.mccme.ru/
http://www.allmath.ru/
http://www.mathtest.ru/
http://www.mathnet.spb.ru/

mareMarudeckoro amaiania 10-11

KJI1aCCOB

OBIIEE KOJIJMYECTBO YACOB I10
[TPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI )15 YYEHUKA

1. Anrebpa n Havala MaTemMaTideckoro aHanmsa, 10-11 kmaccesl/ Anmumos L A., Konsrun
H0.M., TkaueBa M.B. u npyrue, yaeOHUK i1 0011e00pa30BaTEIbHBIX OPraHU3aImiA, 0a30BbIN
u yrayou. ypoBau., M.: «M3narensctBo «IIpocBemenne» 2018 —463c.

2. M..1llabyrun, M.B.TkauéBa, H.E.denoposa, P.I'.'azapssn  Anrebpa u Havana
MareMmatndeckoro aHanmsa Junakruueckue marepuansl. M., «lIpocsemenuey, 2017

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. H.E.®énoposa, M.B.TkauéBa Anrebpa m Hayaia aHanu3za Metoaudyeckue pekoMeHaanuu, M.,
«IIpocsemenuey, 2017

2. Aunre0pa u Hauana aHanu3a, 11 kmace, [loypounsie mansl mo yaeOnuky I1I.A. AnmumoBa, YacTp
1, I'puropsesa I'.1., 2006.

3. AunreOpa u Hauana aHanu3a, 11 knace, [loypounsie mnansl mo yaeOnuky I11.A. AnmumoBa, YacTb
2, I'puropsesa I'. 1., 2006.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbBI CETU UHTEPHET

http://fipi.ru/
http://alexlarin.net/

http://www.math.ru/
http://www.ege.edu.ru/
http://www. mathtest.ru
http://shpargalkaege.ru/
http://math-prosto.ru/index.php
http://www.shevkin.ru
http://school-assistant.ru/

http://www.gotovkege.ru

https://edu.skysmart.ru/
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http://math-prosto.ru/index.php
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https://edu.skysmart.ru/login




