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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma yueGHOro Kypca «Airedpa U Hayajza MaTEMaTHYECKOrO aHaIM3a» Ha
YpOBHE CpelHero oOmero oO0pa3oBaHUs COCTaBI€HA HAa OCHOBE MOJIOKEHUN U
TpeOOBaHMI K pe3ylbTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM
oOpazoBaTenbHOM nmporpamMmel, npeactaBieHHbIX B PI'OC 00O, a Takxke ¢ yu€ToMm
KOHLEMIUHU MPpenoiaBaHus yueOHOro Kypca «Aredpa u Hayajga MaTEMaTHYECKOTO
aHanuza» W nporpammbl BocnuTanus ¢uinuana MAOY Ilepesanosckoit COI
«YmakoBckass COILLy».

CBsI3b C PABOUYE NPOTPAMMO BOCIIMTAHMS LIKO.JIbI

Peanuzanmss BOCHMTATENBHOTO TOTEHIMANIA YPOKOB aireOpbl (ypO4HOH
JCATENBHOCTH, AyJUTOPHBIX 3aHATHA B pPaMKax MaKCHUMAaJbHO JIOMYCTHMOM
y4eOHOU Harpy3KH) MpeaycMaTPUBAECT:

- MakCHUMaJIbHO€ HCIOJIb30BaHUE  BOCIHMTATEIBHBIX  BO3MOYKHOCTCH
collepKaHUS ypPOKOB IS (OPMHUPOBAHUS y OOYYaAIOIIUXCS POCCHUCKUX
TPAJIUIIMOHHBIX  JTyXOBHO-HPABCTBEHHBIX M  COIMOKYJbTYPHBIX IICHHOCTEH,
POCCHIICKOTO MCTOPUYECKOTO CO3HAHHUS Ha OCHOBE MCTOPHYECKOIO MPOCBEIICHUS;
oJI00p COOTBETCTBYIOIIETO COACP)KAHUS YPOKOB, 3aJIaHHH, BCIIOMOTATEIbHBIX
MaTEPHAJIOB, IPOOJIIEMHBIX CUTYAIUH JISI 00CYKICHU;

- BKJIIOYEHUE B COJEP)KaHUE YPOKOB IEJEBHIX OPHUEHTHPOB pE3yJIbTaTOB
BOCIHUTAHUS, UX YUET B ONPEIeICHUU BOCITUTATEIBHBIX 3a]1a4 YPOKOB, 3aHATUH;

- BBIOOpP METOJIOB, METOJMK, TEXHOJIOTHI, OKa3bIBAIOIIUX BOCIHUTATEIbHOE
BO3/ICHCTBHE HA JJUYHOCTh B COOTBETCTBUU C BOCIUTATENILHBIM HJI€AJIOM, LIETBIO U
3aJlayaMyd  BOCTIMTAHMSI, LEJIEBBIMU OPUEHTUPAMH PE3YJIbTAaTOB BOCIHUTAHUS,
peanu3anuio MpUoOpUTETa BOCIUTAHUS B YI€OHOMN S TEIbHOCTH;

- TpUBJICUYCHHE BHHUMAHMS OOYYaIOIIMXCS K IIEHHOCTHOMY AaCIEKTy
U3y4aeMbIX Ha YpOKaxX TMPEJAMETOB, SBICHUN U COOBITHI, WHUIIMUPOBAHHE
00CYXXJIeHU, BBICKA3bIBAHHI CBOEr0 MHEHHUS, BBIPAOOTKH CBOETO JUYHOCTHOTO
OTHOIICHHS K U3Yy4aeMbIM COOBITUSAM, SIBJICHUSM, JTUIIAM;

- IPUMEHEHHUE MHTEPAKTHUBHBIX POPM y4eOHON pabOThI — MHTEIICKTYaTbHBIX,
CTUMYJIUPYIOIIMX MMO3HABATEIbHYI0O MOTHBAIIMIO, UTPOBBIX METOJHK, JUCKYCCHH,
JAIONIUX BO3MOXXHOCTH NMPUOOPECTH OMBIT BEJACHHS KOHCTPYKTUBHOTO IHANIOTA;
IPYNIIOBOM pabOThI, KOTOPAsi YYUT CTPOUTH OTHOIICHUS U JACHCTBOBATH B KOMaH/IE,
CIIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO MBIIILICHUS;

- moOyXJeHne OoOydJarImmXxcs COOTI0JaTh HOPMBI TOBEACHHS, IpaBUia
OOIIEeHUsT CO CBEPCTHUKAMU U TIEIarOTHYECKIUMHU paOOTHHKAMU, COOTBETCTBYIOIINE
VKJIaAy TIKOJIBI, YCTAHOBJICHUE U TIOJIIEPIKKY JOOpOKeIaTeTbHOM atMochepsr;

- OpraHu3amui0 HACTABHUYECTBA MOTHUBUPOBAHHBIX U JPYAHUPOBAHHBIX
oOydJarommxcs HaJl HEYCMEBAIOIMUMH OJHOKIIACCHUKAMH, B TOM YHCIIE C OCOOBIMU
00pa3oBaTeIbHBIMU  TOTPEOHOCTSAMH, JAIOMIETO OOYYarolUMCS  COIMAIbHO
3HAYMMBIH OIBIT COTPYTHUYECTBA U B3AaMMHOM TTOMOIITH;



- VHUIUMUAPOBAHUE W TOJAECPXKKY HMCCIEAOBATEIbCKON JESITEIbHOCTH
o0y4Jaromuxcs, MIAHUPOBAHUE W BBIMOJHEHUE WHAWBUIYAIbHBIX M TPYIIOBBIX
MPOEKTOB BOCIIUTATEIbHON HAIPABIECHHOCTH.

Pe3ynbTaThl €UHCTBA yUeOHOU U BOCIIUTATEIHHOM NESITEIHHOCTH OTPAYKEHBI
B pazzene pabouei mporpammbl «JIMYHOCTHBIE PE3yNbTaThl U3YYEHUS YUEOHOTO
Kypca «Anredpa» Ha ypOBHE OCHOBHOT'O OOIIIeTO 00pa30BaHUs».

VYueOHbIl Kypc «Anredpa W Hauajla MaTEMaTUUECKOTO aHallu3ay» SBISIETCS

OJIHUM U3 HauboJjiee 3HAYMMBIX B MpPOrpamMMe CpeaHero oOiiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreuyrBaeT MHCTPYMEHTaIbHYIO 0azy s
U3Y4YEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JAPYroll CTOpOHBI, popMHUpYyeET
JIoTUYecKoe U aOCTPaKTHOE MBIIUIEHHE 00Yy4aloluXCcsi Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI MH(POPMATHUKHU, OOIIIECTBO3HAHMS, UICTOPUU, CIIOBECHOCTH U JIPYTHUX
auciuIuiiH. B paMkax naHHOro ydeOHOro Kypca oOydaromiyecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JTOCTH)KCHUSI B MAaTEMaTUUeCKOU (opme.

VY4eOHbIl Kypc anreOpbl U Hadajdl MaTEMaTHYECKOTO aHajin3a 3akKiabIBacT
OCHOBY [IJIi YCHEIIHOTO OBJIAQJCHUS 3aKOHAMH (PU3HKH, XUMHUHU, OHUOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBECHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh MX MJIs JalibHeWIero oOpa3oBaHUA U B
MOBCETHEBHOM KM3HU. B TO ke Bpems oBlajieHue aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKLHSAMH anreOpbl MU MaTeMaTHYeCKOTO aHajliu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKJEHUS C TIOMOMIBI0O UHAYKIIMU M PACCYXKIATh JCIYKTHUBHO, HCIIOIH30BAThH
00001IeHne W KOHKPETH3allMio, a0CTparupoBaHWE W aHAJIOTHIO, (HOPMHUPYET
KpEaTUBHOE M KPUTHUYECKOE MBIIIICHHUE.

B xone usywyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTO
aHanM3a» OOy4YarolIMecs MOJy4YaloT HOBBIM OMBIT PEIICHUS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIETEH peanbHbIX CHUTYalH,
WHTEPNPETAllMA  TIONYYCHHBIX  PEIICHWH, 3HAKOMSTCA C  MpUMEpamMu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTE B TMPUPOAE, HAyKe U HUCKYCCTBE, C
BBITAIOIIMMUCS MAaTEMATHIECKUMHU OTKPHITHSIMU M MX aBTOPAMH.

VY4eOHbIii Kypc 00JajaeT 3HAYUTEIBHBIM BOCIHTATEIBHBIM MOTCHIIHAIIOM,
KOTOpPBIN peanmu3yeTcsi KaK uepe3 y4eOHbI MmaTepualn, CHOCOOCTBYOIIHMA
dbopMHUpPOBaHNIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MpOoJOKUTENbHON  KOHUEHTpPAallMKM  BHUMAaHMUS,
CaMOCTOSITEIbHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 3a MOJIYyYECHHBIN pe3yJbTaT.

B ocHoBe MeToauku 00yueHus anredpe u HayajsaM MaTEMaTUYECKOro aHaJIn3a
JIEKUT ACATEIbHOCTHBIN MPUHIUIT 00 yUEHHUSI.



B cTpykType yuebHOro kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOrO aHAIM3a»
BBIJICJIEHBl  CIIEAYIOIIHE COAEPKATENbHO-METONNYECKNE JuHUK: «Yucma u
BbIUMCIEHUA», «DyHKIIMN U rpadukn», «YpaBHEHUS M HepaBeHCTBay», «Hauana
MaTeMaTH4eCKOro aHanusa», «MHOXecTBa U JOrHkKa». Bce OCHOBHBIE
COZIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
o0y4eHHUs Ha YPOBHE CpeIHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JOMOHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMUA TEMaMHU U pazzaenamu. JlaHHbIA yueOHBbIH
KypC SBJISIETCS MHTEIPAaTUBHBIM, IOCKOJIBKY OOBEAMHSET B cebe conepKaHue
HECKOJIbKUX MaTe€MaTUYeCKUX AUCIUIUIMH, TaKuX Kak anreOpa, TpUTOHOMETpHS,
MaTeMaTUYECKUI aHAIN3, TEOPUS MHOKECTB, MAaTEMaTUYECKast JJOTuKa U ipyrue. 1o
Mepe TOTO Kak 00ydYarolIuecs: OBJIaJIeBalOT BCE Ooliee MMUPOKUM MAaTEMATUYECKUM
anmnapaTroM, y HMX IOCJIEI0OBAaTENbHO POPMUPYETCS U COBEPUICHCTBYETCS YMEHUE
CTPOUTh MAaTEMATUYECKYI0 MOJEIb pPEAIbHOM CHUTYyallMd, NPUMEHATh 3HAHWUS,
NOJIYYEHHbIE TPH HM3YYEHUHM Y4YeOHOro Kypca, i PEeHIeHUs CaMOCTOSTEIbHO
chopMyTHMpPOBAaHHON MaTEeMaTUYECKOM 3aJlaud, a 3aTeM HMHTEPIPETHPOBATH CBOM
OTBET.

ConepxartenbHo-MeTOAMYECKas JUHUA «YUuncna ¥ BBIYMCIEHUS)» 3aBEpIIACT
(bopMHUpOBaHUE HABBHIKOB MCIOIB30BAHUS JIEMCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOI'O 0011ero oopazosanus. Ha ypoBHe cpegHero o0uiero
oOpa3oBaHus oco0oe BHUMaHHE yjensercs  (OPMHPOBAHMIO  HAaBBIKOB
palMOHAIBbHBIX BBIYMCICHUH, BKIIOYAIOIIKUX B Cce0s HCIOJIb30BAHUE Pa3IMYHBIX
GopMm 3amucu uyMciaa, yMEHHE JeaTh NPUKUAKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUMCIIEHHUS, OLIEHUBATh YHMCIIOBBIE BBIpaKEHUs, pabOTaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMHU. 3HAKOMbIE OOYYaroIMMCS MHOXECTBAa HATypaJbHbIX, LEJIbIX,
pallMOHANBHBIX M JECUCTBUTEIBHBIX  4YMCEJI  JOIOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakaoM U3 3TUX MHOXKECTB PacCMaTpUBAOTCA
CBOWCTBEHHBbIE €My cCHelU(pUUECKHe 3aJaud W OIepaluu: JAeJIEHUEe Halelo,
OIEpUPOBAHUE OCTATKAMM HAa MHOXKECTBE ILEJIBIX YHCEN, OCOOBIE CBOMCTBA
palMOHANBHBIX U HUPPAllMOHANBHBIX YHCeN, apu(METHUECKUE ONepalum, a TaKxKe
U3BJICYCHUE KOPHS HATypajJbHOM CTEIIEHW HAa MHOXECTBE KOMIUIEKCHBIX YHUCEI.
brmaromapst mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCIOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOJKHOCTSIMM MX IPUMEHEHMs Ul PELICHUS Pa3IMYHbIX 3a7a4
GopmupyeTcsi mpeAcTaBIeHHE O €IMHCTBE MAaTEeMAaTUKU KaK HayKu U €€ pojH B
MOCTPOEHUU MOJIEJEeH peaJlbHOTO MHpa, IMIMPOKO HCHOIB3YIOTCA 00001IeHue U
KOHKPETH3ALUS.

JIuansa «YpaBHEHUS W HEPABEHCTBA» pEANU3YyETCs Ha INMPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIOM
paszzmene IIporpamMmbl IpexyCMOTPEHO pEIIEHUE COOTBETCTBYIOIIMX 3anad. B
pe3yibrare OOydarllMecs OBJIAJEBAIOT PA3IUYHBIMU METOAAMHU  PEIICHHMS



paIMOHANILHBIX, HWPPAMOHATBHBIX, TOKA3aTEIbHBIX, JIOTAPUDMHUUCCKUX U
TPUTOHOMETPUYECKUX YpaBHEHUW, HEPABEHCTB W CHCTEM, a TaKXKe 3ajaad,
comepkammx MmapaMmeTpbl. lloydeHHbIE YMEHHUS IMHPOKO HWCIOIB3YIOTCS TIPH
UCCIIeOBaHNH (DYHKIIMA C TTOMOIIBI0 TMPOW3BOAHON, TIPH PEIICHUH MPUKIATHBIX
3a/1a4y ¥ 3a7a4 Ha HAXOXJACHUEC HAMOOJBIINX U HAUMEHBITUX 3HAYCHUH (DYHKITUH.
JlanHast comepikaTellbHas JTUHUS BKIIFOYaeT B ce0s Takke (hOPMHUPOBAHHE YMEHUU
BBITIOJIHATE ~ pacu€Thl 10  QopMynaMm, NpeoOpa3oBaHMsl  PalMOHATHHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHHM, a TaKKe BBIPAXKCHUH,
COJICpKAIINX CTENEHU W JorapuMmbl. braromaps u3ydeHHIO anreOpandeckoro
MaTepHalia MPOUCXOAUT JaTbHEHIIIee pa3BUTHE AITOPUTMUICCKOTO U a0CTPAKTHOTO
MBIIIJICHUST 00yYaronuxcsi, GOPMUPYIOTCS HaBBIKH JICTYKTUBHBIX PACCYXICHHM,
paboThl C CHMBOJBHBIMU (OpMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PAaBEHCTB M HEpaBEHCTB. AnreOpa npesiaraet 3 PpeKTUBHbIC
UHCTPYMEHTBHI JUISl PEIICHUS MPAKTHYECKUX W €CTECTBCHHO-HAYYHBIX 3aJ1ad,
HATJISATHO JICMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepkarenbHO-MeTOAMYECKass JUHUSA «DyHKIMH ©W TpaduKU» TECHO
NEpeIIeTaeTCsl ¢ JPYTUMHU JUHUSAMH Y4eOHOTOo Kypca, IMOCKOJIbKY B KaKOM-TO
CMBICIIE 3aaéT TOCIIE0BATEIEHOCTh U3YUCHHS MaTepuana. M3yueHue cTeneHHo,
NOKa3aTeIbHOM, JIorapuMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITUI, NX CBOHCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA Ul pEHIeHHs 3aJa4d U3 JIPYTruxX y4eOHBIX
NPEIMETOB U PEAbHOMN KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3Tom OGombiioe BHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMyJIaMu 3aBUCHUMOCTH MEXKIY
pa3TUYHBIMUA BEJTMYMHAMH, HCCIEOBATh TMOJYyYEHHbIE (QYHKIIUH, CTPOUTH HX
rpaduku. MaTepuai 3Toi cojiepKaTeIbHOM JIMHUHM HaIleJIeH Ha pa3BUTHE YMECHHH U
HABBIKOB, MO3BOJISIONINX BEIPAXKATH 3aBUCUMOCTH MEXK]Ty BETUUMHAMU B PA3IMYHOM
dbopme: aHaIMTHYECKOH, rpaduueckoit u ciaoBecHOi. Ero n3ydenue crmocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBINIJICHUS, CIHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.

CopnepxarenpHast nuHusi «Hauama mMaTeMaTHYecKOTO aHaln3ay TO3BOJISET
CYIIECTBEHHO PACHIMPUTHh KPYT KaK MAaTEMaTUYECKUX, TaK U MPUKIATHBIX 3a7a4,
JIOCTYITHBIX OOYYAIOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTH CTPOWTH
rpaduky  CIOXHBIX (YHKIUN, OMPEAeNATh WX HAWOONbIINEe W HAWMEHbBIINE
3HAYEHWS, BBIYUCIATH IUIOMAAU (Guryp u oOBEMBI TEd, HAXOAUTH CKOPOCTH H
YCKOpeHHsI TpolieccoB. JlaHHas comepikarenbHasi JWHUS OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOCHHUS MaTeMaTHUYECKUX MOJENIed pealbHBIX CHTYaIluH,
MO3BOJISIET HAXOIUTh HAWJTYUIIIEe PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COITUATBHO-
HPKOHOMHYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO aHaJIh3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATHLHO-JIOTHUECKOTO W KPEaTHBHOTO



MBIIIUICHUSI, (OPMUPOBAHUIO YMEHUU pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHUKE U UCKyccTBe. O0yUaronmecs y3HaloT O BbIIAIOIUXCS
pe3yibpTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHA MATEeMaTUKH KaK HAayKu, U 00 HX
aBTOpax.

ConepxarenbHO-MeTOIMYECKAs TUHUS «MHOKECTBA M JOTMKA» BKJIIOYAET B
ce0si DJIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYeCKON JOTruku. TeopeTuko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEpCANbHBIM S3bIK, OOBEIMHAIOMIMA BCE pa3aeibl
MaTeMaTUKU M €€ TPUIOKEHHUH, OHU CBA3BIBAIOT pAa3HbIE MaTEMAaTUYECKHUE
OUCHUIUIMHBL W HMX TPUIOKEHUS B e€auHoe 1enoe. lloaTomy BaxkHO JaTh
BO3MOXKHOCTb OOy4YaromieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOM MAaTeMAaTHKUA W UCIOJb30BATh €0 JJIsl BBIPAKEHUSI CBOUX MBICIEH.
JlpyruM BaXHbIM TPU3HAKOM MAaTEMaTUKHM KaK HayKd ClIeAyeT MNpU3HaTh
CBOMCTBEHHYIO €U CTpPOroCcTb OOOCHOBAaHMM U CIEJOBAHUE OMpPeeIEHHBIM
npaBWaM  TMOCTPOCHMUS  JIOKa3aTeIbCTB.  3HAKOMCTBO €  DJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00ydJaromuxcs, MO3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOI'O0 MOJEIUPOBAHHUS, KOTOPBIE NPHU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS D3TUX MOJIENIed C TIOMOUIBIO afmapara ainredpbl H
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNH TOJYYEHHBIX pe3yJbTaToB. Takue
3a/1aHus BILUIETEHBI B KAXBIM U3 pa3/iesioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HCTIONB3YETCs Ui PelleHus MPUKIATHBIX 3amad. [lpu
pEIICHUH  peabHbIX  MPAaKTHUYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOIb30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPollecce N3yUeHHUs BCeX TeM yuyeOHoro Kypca «Anredpa u Havamna
MAaTEMaTHYECKOr0 aHaJIN3ay.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kmacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIAEPKXAHUE OBYUYEHUSA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM nokaszatesnemM. bunom Hserotona. Hcenosb3oBanue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C pallMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE TIPeoOpa3oBaHUs. YpPaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4WwIeHbl OT OJHOM IE€PEMEHHOW. J[leneHne MHOTo4diIeHa Ha
MHOTOYIEH ¢ ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nenbiMu koddpuimeHtamu.
Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeJIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BbIPAXKEHHI. PellieHne TpuroHoMeTpuIeCKUX ypaBHEHHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. OnpenenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, NIPUMEHEHHUE OINPEACIUTENS IS PELICHUS] CUCTEMBI
JIMHEMHBIX ypaBHEHUU. PellleHne NpUKIAIHBIX 3a1ad C IIOMOIUBID CUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenoBanue noOCTpOCHHON MOJEIN ¢ IOMOLIBI0 MaTPUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHMe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEAIbHOM KU3HH.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHus
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkuuu. Haubomnpinee 1 HauMeHbllee 3HaUeHUsI (PYHKIIUU Ha TIPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHas (YHKIUU. DJeMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX I'PaUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEH! Kak PYHKIIMU OOpaTHON CTENEHU
C HATypaJIbHBIM ITOKA3aTEJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, UX CBOHUCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 11 pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pEajibHBIX IIPOLIECCaX U SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaIu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATENbHOCTEH. MeTton
MaTeMaTU4eCKON UHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIEI0BATEIBHOCTH.
HcTopusi BO3HMKHOBEHHUSI MAaTEMaTHMYECKOTO aHAJIM3a Kak aHaiu3a OEeCKOHEYHO
MaJlbIX.

Apudmernueckass u reoMmeTpuyeckas nmporpeccunl. beckoneuHo yObiBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX  3a1a4
IIPUKJIATHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHHUs HEpaBeHCTB. lIpuMeHeHHE CBOWCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOT'O U KOMITO3ULIMK (PYHKIIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckas W TPUTOHOMETpHUYECKas (HOPMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JJIsl pelieHus] GU3MUeCKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBbI
U CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCKux HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppaIMOHANBHBIX, TOKA3aTEIbHbBIX U JOTapU(PMUUECKUX YPABHEHHUI.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



[IpumeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX
3a/1a4y M 3a/1a4 U3 pa3IMyHbIX 00J1acTell HAYKH U peajbHOM )KU3HU, HUHTEPIPETALIUS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DYyHKUMM U TPaPUKH

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAWHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxknenrne HauboIbIIero 1 HAMMEHBIIETr0 3HAaUeHUI HENMPEPhIBHOM
(yHKIIMU Ha OTpE3KeE.

[IpumeHeHne NPOU3BOJHON JUIsi HAXOXKJEHHUS HAWIYYIIEero pEIICHHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOoOOpa3HbIX. I[lepBoOOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

Nuterpan. I'eomeTpudecknil CMbICI HHTETpaia. Berdnciienre onpeaeaéHHoro
uHTerpana mno gopmyne Hetotona-JleiiOuuia.

[Ipumenenue wmHTETrpana s HAXOXKACHHUS IUIOMIAACH TUIOCKUX GUryp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPaXKJIAaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTUX JOCTWKEHHUHA B JIPYTrUX HayKaxX, TEXHOJIOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUM HAYKHU U IESTEIbHOCTHIO YYEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIECHUMH, BOCIPUUMUYHUBOCTH K
MaTeMaTU4YEeCKUM aCIIEKTaM Pa3IuYHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryisipHas (u3nYecKas aKTUBHOCTD), (DU3UYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOPECCHOHATBHOW  NESITENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
caMOOOpa30BaHUIO Ha NPOTSHKEHUM BCEH JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpenbl, OCO3HaHUE rI100aIbHOI0 XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HAyKU Kak c(epbl 4eJI0BEUECKOM NeSITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIMU, OBIAJCHUE S3bIKOM MAaTeMaTUKH U MaTeMaTHYeCKOU
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEIOBATEIBCKYIO ICATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (HOPMYIUPOBaTH W  NPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUNL;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BApUAHTOB PELICHHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATh ACPUIUTH UH(DOpPMAIUMKU, TAHHBIX, HEOOXOAUMBIX NJisi OTBETa HA
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPUpPOBaTh MH(POPMAIINIO, TPEJCTABIATh €€ B PA3IMUHBIX (PopMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHUSIMHU H
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTaThl PEIICHUS 3a/Ja4d, SKCIIEPUMEHTA, UCCIICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIIOCO0 PEIICHHS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  IIO3HABATCIBHOW  PEQIICKCUU  KaK  OCO3HAHMS
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIBI pabOT, TOTOBApUBATHCSI, 0OCYKIATh MPOIIECC U Pe3ybTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YJIEHAMH KOMaH/bl, OIIEHUBATh KAYECTBO CBOETO BKJIaAa
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydyenuss B 10 kjacce oOyd4arouIuiicss MOTYYUT CIEAYIOIIHE
MpPEeIMETHBIE PE3yNbTAThl MO0 OTACIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JApoOb, MPOLEHThl, HPPAUUOHATBHOE YHUCJIO, MHOXKECTBA
palMOHATBHBIX U ICCTBUTENbHBIX YHCEN, MOJIYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3ajad H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MIPUMEHSTh MPUOTUKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIIKY U
OLICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBATh MOHATHEM: CTENEHb C IEJbIM IOKa3aTeseM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHSATUEM: CTENIEHD C PAILIMOHAJIBHBIM IIOKa3aTeNeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTaHI€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHMM, MPUMEHATh METOJ HWHTEPBAIOB JJISI PEUICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C HEeIbIMUA KO3 PUITMEHTaMHU, KOPHU MHOTOUICHA, IPUMEHSATD JIeJICHUE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy u Teopemy Buera s
pelIeHus 3aay;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PEIIEHUs CHUCTEMBl JIMHEWHBIX YPaBHEHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHU U,

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMUUYECKUE YPaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOILBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE (OPMYNBI  JUIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCTIOIb30BAaHUEM alllapaTa ajlreophl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH ONPEJEICHUS U MHOMKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMBI (YHKIIUM, HauOoJblliee W HaWMEHbIee 3HadeHWe (YHKIUU Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMHU: JIMHEHMHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBA W TpaduKy, HWCIOJIB30BaTh WX TpadUKH IJIs PEIICHUS
YpaBHEHUM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH MpU pEUIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB M PeaJbHOU
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUANBHBIN POCT, (hOpMyJia CII0KHBIX TPOLIEHTOB, UMETh MPEICTABICHHUE O
KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPaHUYEHHBIE IOCJIEI0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJIHO ONIEPUPOBATH NOHATUAMU: HENPEPBIBHBIE (DYHKIIUHU, TOUKU Pa3pbIBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJHO ONEpPUPOBATH TOHATHEM: (PYHKIMS, HEMpepbIBHAs Ha OTPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX ()YHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnmapaT JJis ONUCAHUS PEaTbHBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOyuenuss B 11 kjacce o0Oy4arouiuiicss MOJYYUT CIETYIOIINE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOTHO OTMIEPUPOBATH MOHATUAMHU: HATYPAILHOE U IEJI0€ YHCII0, MHOKECTBA
HATypaJbHBIX M LIEJBIX YHCEJI, UCIOJIb30BATh IPU3HAKHU JEIUMOCTH LEIBIX YHCET,
HO/l n HOK HarypaibHBIX 4HMcCen I PEelIeHUs 3aaad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJbHBIEC YMCIA B Pa3JIMYHBIX TIO3UIIHOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MOKa3aTeNbHBIE,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKale MOAyJU U mapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPA)KCHUS, YpPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHUWEM aIlapaTra ajireopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNM U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIUH C MOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTH FeOMETpUUECKHIE 00pa3bl ypaBHEHUH 1 HEPABEHCTB Ha KOOPIUHATHOM
IJIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATH MOHATUSIMHU: TPaPUKA TPUTOHOMETPUUECKHUX
dynKImii;

OPUMEHATh (PYHKIIMU 11 MOJEIUPOBAHMUS W WCCIEIOBAaHUS PeaTbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4eCcKOro anajamusa:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEAOBaHUS (PYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJIUTh HAaHOOJbIIEE U HAUMEHbIIEE 3HAYCHUS! (PYHKIIMM HEPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BAaTh MPOU3BOAHYIO MJII HAaXOXJCHUS HAWIY4ylIero penieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-D)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONpeaeaeHus
CKOPOCTH M YCKOPEHUSI MPOIIECcca, 3a1aHHOT0 (hOpMYJION MU TpaduKoM;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOUIAAN IIOCKUX (QUTYP U OOBEMBI TEJI C MOMOILBIO HHTETPAJIa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontporbiie | Ipaxrireciie o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypchbl
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.

1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1 m‘w
HepaBeHCcTBa. CUCTEMBI IMHEHHBIX ege.sdamgia.ru/
YpaBHEHUU

) ®Oyukuuu u rpadpuku. CreneHHas GyHKIUS ¢ 12 1 https://math-
LEJIBIM TTOKA3aTENIEM ege.sdamgia.ru/

3 Apudmernueckuii KOpeHb N-0ii CTETICHH. 15 1 https://math-
WppanmonansHbie ypaBHEHUS ege.sdamgia.ru/

4 ITokazatensHast GpyHkuus. [TokaszaTenbHbIe 10 1 https://math-
YpaBHEHHS ege.sdamgia.ru/

5 Jlorapudmuueckast GyHKIIHSL. 18 1 https://math-
JlorapupmMuuecKue ypaBHCHHS ege.sdamgia.ru/

6 TpuroHoMeTpuyecKkre BIPaKEHUS U 29 1 https://math-
ypaBHCHHS ege.sdamgia.ru/

7 [TocnenoBarenbHOCTH U IPOrPECCUU 10 1 m‘w

ege.sdamgia.ru/
https://math-

8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1 ege.sdamaia.ru/

9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5 https://math-
3HaHUHI ege.sdamgia.ru/

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IlpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypchbl
1 HccnenoBanue GpyHKINN C ITOMOIIBIO 29 1 https://math-
MIPOM3BOIHOM ege.sdamgia.ru/
https://math-

2 [lepBooOpa3Has ¥ UHTETpa 12 1 _[37
ege.sdamgia.ru/

3 I'paduku TpUroHOMETPUYECKUX (PYHKIIUH. 14 1 https://math-

TpuronoMeTpuieckre HepaBeHCTBA ege.sdamgia.ru/
4 HppatnmoHaisHble, MOKa3aTeIbHbIC U 24 1 https://math-
norapu(pMUIECKIe HEPABEHCTBA ege.sdamgia.ru/
https://math-

5 KommnekcHsie yncna 10 1 i
ege.sdamgia.ru/
https://math-

6 HarypanbsHble u 11e1b1e yncia 10 1 _[)7
ege.sdamgia.ru/

CucTeMbl pallioHAIbHBIX, UPPAIIMOHATIBHBIX
https://math-
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1 _[37
. ege.sdamgia.ru/
ypaBHCHUI
https://math-

8 3anayu ¢ mapameTpamu 16 1 _[)7
ege.sdamgia.ru/

9 IToBTOpEHue, 0000IIeHNE, CHCTEMATH3aIUs 16 5 https://math-

3HaHUH ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabnsbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 [[MHOkeCTBO, OTepaIii HaJi MHOXKECTBAMH M UX 1 https:// mat_h'
N — ege.sdamgia.ru/
https://math-
2 JnarpaMmel Ditnepa-Benna 1 ege.sdamgia.ru/
3 [IpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOTO arapara 1 https:// mat_h-
JUIs pelIeHns 3a1a4 ege.sdamgia.ru/
Panmonaneabie unciaa. OOBIKHOBEHHBIE U https://math-
4 JIECATUYHBIE IPOOHU, MPOLIEHTHI, 0ECKOHEYHBIC 1 ege.sdamgia.ru/
MIEPHOIUICCKHE IPOOH
Panmonaneabie unciaa. OOBIKHOBEHHBIE U https://math-
5 JECATUYHBIE IPOOH, IMPOLIEHTHI, OCCKOHEYHBIC 1 ege.sdamgia.ru/
MIEPHOIUICCKHE IPOOH
5 [IpumeHenue apooeii U IPOIECHTOB IS PEIICHHUS 1 https:// math—
MPHUKJIAIHBIX 337124 ege.sdamgia.ru/
5 [Tpumenenue npoOeit 1 MPOIICHTOB YIS PEIICHUS 1 https://math-

MPUKIIAAHBIX 3a1a4

ege.sdamgia.ru/
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HeiicTBuTenbHbIe yncia. PanimoHanbHbie U

https://math-

8 -
UppalroOHAbHBIC YKCITa ege.sdamgia.ru/
ApudmMeTHUECKHEe OTEPAIHH C ICHCTBUTEIBHBIMU https:// mat_h'

9 ACAMIL ege.sdamgia.ru/

https://math-

10 Monyinb JEUCTBUTEIBHOTO YUCIIA U €TO CBOUCTBA ege.sdamaia.ru/
[MpuGaKEHHBIE BEIYMCIIEHNS, TIPABHIIA OKPYTIICHHS, https://math-

1 9 ege.sdamgia.ru/
NPUKHIKA U OIIEHKA Pe3y/IbTaTa BEIYMCIEHU : :
OCHOBHBIE METOJIbI PEIICHHUS LETBIX U APOOHO- https://math-

12 ) ege.sdamgia.ru/
palOHAILHBIX YPABHEHNI ¥ HEPABEHCTB : '
OCHOBHBIE METO/IBI PELIEHHS LEIBIX U APOOHO- https://math-

13 y ege.sdamgia.ru/
palMOHAILHBIX YPABHEHNI M HEPABCHCTB
OCHOBHBIE METO/IBI PELIEHHS LEIBIX U IPOOHO- https://math-

14 ) ege.sdamgia.ru/
paLMOHAIILHBIX YPABHEHUI ¥ HEPABCHCTB : :
MHOTro4JIeHBI OT OJHOM MepeMeHHoM. Jlenenue https://math-

15 MHOTOYJIEHA Ha MHOTOYIEH ¢ octaTkoM. Teopema ege.sdamgia.ru/
besy
MHorouieHs! ¢ neasiMu ko3ddurnrentamu. Teopema https.// math—

16 Buera ege.sdamgia.ru/

https://math-

17 Peurenne cucreM JIMHENHBIX YpaBHEHUN

ege.sdamgia.ru/
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https://math-

18 Pemienne cucreM JMHEWHBIX YpaBHEHHUM ege.sdamaia.ru/
Marpwuiia CHCTeMbI JIMHEHHBIX YPaBHCHHH. https://math-
19 Omnpenenutenb MaTPUIIbI 2X2, €ro reOMeTPUICCKUit ege.sdamgia.ru/
CMBICII U CBOMCTBA; BEIYMCIICHUE €70 3HAUCHUS
Onpenenurens MaTpullbl 2X2, €ro reoMeTpUYeCKuit https:// mat_h'
20 | . ege.sdamgia.ru/
J1 ¥ CBOMCTBA; BBIYHMCIICHHUE €TO 3HAYCHUS
21 [TpumMeHeHme onpeeuTeNs ISl PEHICHUS CHCTEMBI https:// mat_h'
JIMHEWHBIX YPAaBHEHUN ege.sdamgia.ru/
29 Pemrenne nmpukiTagHpIX 3a7a4 C TOMOMIBIO CHCTEMBI https:// math-
JIMHEWHBIX YPAaBHEHUN ege.sdamgia.ru/
93 Pemenne npukiaaHbIX 3aa4 ¢ TOMOUIBIO CUCTEMBbI https:// mat_h'
JINHENHBIX YpaBHCHUHN ege.sdamgia.ru/
KontponbHas padota: "ParnonaibHbie ypaBHEHHS 1 https:// mat_h'
24 9 o ege.sdamgia.ru/
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX YPaBHEHHM
OyHK1Ms, criocoObl 3aganus GyHkuuu. Bzaumuo https:// mat_h'
25 06 . ege.sdamgia.ru/
patHble GyHkuuu. Kommnosuius ¢yHKIuii
26 I'paduk pynkumu. dnemeHTapHbIe TPEOOpPa3OBaAHUS https://math- mat_h'
rpacbuKoB dyHKHii ege.sdamgia.ru/
OO6nacTh onpeaeneHus © MHOKECTBO 3HAYCHHIA https://math-
27 ¢ynkuuu. Hynu ¢ynkiun. [IpoMmexyTku 3HaK ege.sdamgia.ru/

IIOCTOAHCTBA
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Yérusie u HeuéTHble pyHKuuu. [leproaumueckue

https://math-

28 .
¢bynkimu. [IpoMexxyTKH MOHOTOHHOCTH (DYHKIIUU ege.sdamgia.ru/
29 MakcuMymbl 1 MUHUMYMBI (pyHKIMK. Hanbombiiee https://math- mat_h'
1 HaMMeEHbIIIee 3HaueHHe (PYHKIIMU Ha TPOMEKYTKE ege.sdamgia.ru/
JluHelHast, KBaJpaTHIHAs U IPOOHO-TMHEHHAS https://math- mat_h'
30 F— ege.sdamgia.ru/
31 DNeMEeHTapHOE UCCIIEIOBAaHUE U TTOCTPOCHUE https:// mat_h-
rpaduKoB 3TUX QyHKIMH ege.sdamgia.ru/
32 DieMeHTapHOE UCCIIE0BAHUE H ITOCTPOCHUE https:// math-
rpaduKoB 3TUX QyHKIMH ege.sdamgia.ru/
https://math-
33 CrereHs ¢ 11eabIM IToKaszarenaeMm. buaom Herorona ege.sdamaia.ru/
https://math-
34 CrereHs ¢ 1eabIM IToKa3zaTeaeM. bunom Herotona ege.sdamaia.ru/
35 CrenenHas GyHKIUS C HATYPAJTbHBIM U 1EIBIM https://matl mat_h'
nokaszateneM. E€ cBoiicTBa u rpaduk ege.sdamgia.ru/
36 Kountponbnas pabora: "Crenennas pynkus. E€ https://math- mat_h'
cBoiicTBa u rpaduk” ege.sdamgia.ru/
37 ApupMeTHuecKrii KOPEeHb HATYPaIbHOMN CTEIICHH U https://math-

€r0 CBOMCTBa

ege.sdamgia.ru/
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ApupmeTruecknii KOpeHb HaTYpaTbHON CTETICHH U

https://math-

38 .
€ro CBOICTBa ege.sdamgia.ru/
39 [Ipeo6pa3zoBaHusl YUCIOBBIX BBIPAXKEHUH, https:/ math-
COZIEPIKALKX CTENICHH U KOPHH ege.sdamgia.ru/
40 ITpeoOpa3zoBaHus YMCIOBBIX BEIPAKEHHH, https:/ math-
COZIEPIKAIIKX CTETICHH U KOPHH ege.sdamgia.ru/
1 T[Ipeo6pa3oBaHus YHCIOBBIX BHIPAKEHHIA, https:// math-
COZIEPIKAIIKX CTETIEHH U KOPHH ege.sdamgia.ru/
HppanuoHanbHble ypaBHeHHs. OCHOBHBIE METOIbI https:/ mat_h'
42 . ege.sdamgia.ru/
pelIeHns] HPPAIMOHATBHBIX YPaBHEHUH
UppanuoHansHble ypaBHeHHs. OCHOBHBIE METOIBI https:// math-
43 . ege.sdamgia.ru/
peLIeHUs] UPPALMOHAIBHBIX YPABHEHUH
UppanuoHansHble ypaBHeHHs. OCHOBHBIE METOIBI https:/ math-
4 7 ege.sdamgia.ru/
pelIeHns] UPPALMOHAIBHBIX YPABHEHUH
45 PaBHOCHJILHBIE TIEPEXOIBI B PEIICHUH https:// mat_h'
HppalMOHAIIBHBIX YPABHEHUI ege.sdamgia.ru/
16 PaBHOCUIIBHBIE TIEPEXO/BI B PEILICHUU https:/ mat_h-
UpPPaLMOHAIIBHBIX YPABHEHUM ege.sdamgia.ru/
47 PaBHOCUIBHBIE TIEPEXO/BI B PELIEHUU https://math-

UppalMoOHAIbHBIX YPaBHEHUN

ege.sdamgia.ru/
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PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU

https://math-

48 .
MPPALMOHAILHBIX yPABHEHUH ege.sdamgia.ru/
CsoiicTBa u rpaduk KOpHS N-0¥ CTEIIEHU KaK https://math-

49 (GyHKIIMU 00paTHOM CTENEHH ¢ HAaTypaJbHBIM ege.sdamgia.ru/
IOKa3aTeyieM
CsoiicTBa 1 rpaduk KOpHS N-0¥ CTEIIEHN KaK https://math-

50 (GyHKIIMU 00paTHOM CTENEHH ¢ HaTypalbHBIM ege.sdamgia.ru/
MoKa3aTeyiemM

51 KonTtponsnas padota: "CsoiicTBa 1 rpaduk KOpHs N- https:/ mat_h'
oil crenenu. MppaunonanbHble ypaBHeHUS" ege.sdamgia.ru/

52 CreneHp ¢ pallMOHANBHBIM TT0KA3aTeIeM 1 eé https:// math-
CBOIICTBa ege.sdamgia.ru/

53 CremneHpb C pallMOHATIBHBIM TOKa3aTeaeM U eé https:/ math-
CBOIICTBa ege.sdamgia.ru/

54 CreneHb ¢ pallMOHAILHBIM MTOKA3aTeeM U e€ https://math- mat_h'
CBOICTBA ege.sdamgia.ru/

https://math-

55 [TokazarenbHas GyHKIHS, €€ CBOWCTBA U rpaduk ege.sdamaia.ru/

56 Hcnonw3oBanue rpaduka GyHKIUU IS PELICHUS https:// mat_h'
ypaBHEHUI ege.sdamgia.ru/

57 Hcnonb3oBanue rpaduka QyHKIUU A pelIeHus https://math-

yYpaBHEHUH

ege.sdamgia.ru/
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[TokazarenbHbie ypaBHeHUsS. OCHOBHBIE METObI

https://math-

58 i
pElICHUS MOKa3aTeIbHBIX YPaBHCHUN ege.sdamgia.ru/
[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI htt S://mat_h_

59 . ege.sdamgia.ru/
pEIICHUS MOKa3aTeIbHBIX YPaBHCHUN
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI htt S://mat_h_

60 . ege.sdamgia.ru/
pENICHUS TOKa3aTeIbHBIX YPaBHCHUN

61 Kontponsnas padota: "IlokazarensHas QyHKIHs. ht S://mat_h'
[TokazaTenpHbIC ypaBHEHUS" ege.sdamgia.ru/

https://math-

62 Jlorapudm gucna. CoiicTa norapugpma ege.sdamgia.ru/

https://math-

63 Jlorapudwm uncna. CoiicTBa Jorapupma ege.sdamaqia.ru/

https://math-

64 Jlorapudwm uncna. CoiicTBa Jorapupma eqge.sdamgia.ru/

https://math-

65 JlecsaTHYHBIC W HATYpaJIbHBIE JTOTapU(MBI ege.sdamaqia.ru/

https://math-

66 JlecsiTuuHbIe U HATYpaIbHBIC JTOTAPU(PMBI ege.sdamaqia.ru/

67 [IpeoOpaszoBanue BEIpaKEHUH, COAEPKAIINX https://math-

sorapupmsl

ege.sdamgia.ru/
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68

[IpeoOpa3oBanme BEIpAKEHUH, COAEePIKAIUX

https://math-
ege.sdamgia.ru/

norapupMsI

69 [IpeoOpa3oBanme BEIpAKEHUH, COACPIKAIINX https:// mat_h'
norapubMeI ege.sdamgia.ru/

https://math-

70 Jlorapupmuueckas QyHKIMA, €€ CBONCTBA U rpapuK ege.sdamaia.ru/

https://math-

71 Jlorapupmuueckas QyHKIMA, €€ CBONCTBA U rpaQuK ege.sdamaia.ru/
Wcnonb3oBanue rpaduka QyHKIUN I pelIeHUs https:// mat_h'

72 —— ege.sdamgia.ru/
Hcnonws3oBanne rpaduka GyHKIIUU A1 pEIICHUS https:// math-

73 ypasHeHit ege.sdamgia.ru/

74 Jlorapudmudeckue ypaBHeHHsl. OCHOBHBIE METOIbI https:/ math-
peteHus JorapupMHUUECKUX YpaBHEHUH ege.sdamgia.ru/
Jlorapudmuueckue ypaBHeHHs. OCHOBHBIC METOIbI https://math-

75 , ege.sdamgia.ru/
peteHus JIorapupMHUUECKUX ypaBHEHUH ' '
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC METOIbI https://math-

76 , ege.sdamgia.ru/
peteHus JorapupMHUUECKUX YPaBHEHUH ' '

77 PaBHOCHIIBHBIE TIEPEXOIbl B PELICHUU https://math-

norapu(pMUUECKUX ypaBHEHU I

ege.sdamgia.ru/
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PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU

https://math-

78 [
Jorapu(pMUIECKUX ypaBHEHUI ege.sdamgia.ru/
29 KonTponsHas pabora: "Jlorapupmuueckas GpyHKIHS. https:// mat_h'
Jlorapudmuueckue ypapHeHUs" ege.sdamgia.ru/
80 CuHyc, KOCHHYC, TAHTEHC U KOTAHT'€HC YHCIIOBOTO https:// mat_h-
aprymMeHTa ege.sdamgia.ru/
81 Curyc, KOCHHYC, TAHTEHC U KOTAHTEHC YHCIIOBOTO https:// mat_h-
aprymeHra ege.sdamgia.ru/
82 ApKCHHYC, apKKOCUHYC ¥ aPKTAHI'€HC YHCIIOBOIO https:// math-
aprymeHra ege.sdamgia.ru/
83 ApKCHHYC, aDKKOCHHYC U apPKTaHT€HC YHCIIOBOTO https:// math-
aprymeHra ege.sdamgia.ru/
TpuroHoMmeTpudeckas OKpyKHOCTb, OIIPEICICHHE https://math-
84 TPUTOHOMETPHYCCKUX (QYHKIIUN YUCIIOBOTO ege.sdamgia.ru/
aprymeHra
TpuroHomeTpudeckas OKpyKHOCTb, OIIPEICICHHE https://math-
85 TPUTOHOMETPHUYCCKUX (QYHKIIUI YUCIIOBOTO ege.sdamgia.ru/
aprymeHra
https://math-
86 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI ege.sdamaqia.ru/
https://math-
87 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI

ege.sdamgia.ru/
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88

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

https://math-
ege.sdamgia.ru/

89

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

https://math-
ege.sdamgia.ru/

90

[IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM

https://math-
ege.sdamgia.ru/

91

[IpeobpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKECHUM
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[IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKECHUM

https://math-
ege.sdamgia.ru/

93

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM

https://math-
ege.sdamgia.ru/

94

Pemienue TpuroHoMETpUYECKUX YpaBHEHUH

https://math-
ege.sdamgia.ru/

95

Pemienue TpuroHoMeTpUYECKUX YpaBHEHUN

https://math-
ege.sdamgia.ru/

96

Pemenue TPUTOHOMCTPHUUCCKUX ypaBHeHI/Iﬁ

https://math-
ege.sdamgia.ru/

97

Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM

https://math-
ege.sdamgia.ru/
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https://math-

98 PemeHre TpUroHOMETPUYECKUX YpaBHEHUI ege.sdamgia.ru/
https://math-
99 Pemenue TpUroHOMETPUYECKUX ypaBHEHHIH ege.sdamgia.ru/
https://math-
100 Pemenue TpUroHOMeTpUYECKUX ypaBHEHHH ege.sdamgia.ru/
101 KonTponsnas pabora: "TpuroHomerpuueckne https:// mat_h'
BBIPAXKEHUSI U TPUTOHOMETPUUYECKHUE YpaBHEHUS" ege.sdamgia.ru/
ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
’ https://math-
102 mocJen0BaTeabHoOCTEN. MeTo 1 MaTeMaTUYeCKOM .
ege.sdamgia.ru/
WHTYKIIUU
MOHOTOHHBIE ¥ OTPaHUYECHHBIE https://math-
103 mociefoBareabHOCTH. VicTopus aHamn3a 6ECKOHEYHO ege.sdamgia.ru/
MaJIbIX
https://math-
104 Apudmernueckas mporpeccus ege.sdamgia.ru/
https://math-
105 I'eomerpuueckas nporpeccus ege.sdamgia.ru/
106 beckoneuHo yObIBaromasi reoMmeTpuyecKas https:// math—
nporpeccHs ege.sdamgia.ru/
. o https://math-
107 CymMma OeckOHEYHO YOBIBAIOIIEH TeOMETPUIECKON

POTpeccHu

ege.sdamgia.ru/
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JIMHENHBIN 1 SKCIIOHEHMAIBbHBINA poCT. Huclo e.

https://math-

108 '
@opMyiia CI0KHBIX IIPOLIEHTOB ege.sdamgia.ru/
109 JIMHEHBIN 1 3KCIIOHEHMAIbHBINA poCT. Huclo e. https:// mat_h'
@opMyiia CI0KHBIX IPOLIEHTOB ege.sdamgia.ru/
Hcnionp30BaHne MPOTPECCHHU TSI PELICHUS PEaTbHBIX https:/ mat_h'
110 - ege.sdamgia.ru/
74 MPUKIIaJHOTO XapaKTepa
111 Kontponsnas padota: "[locnenoBaTenbHOCTH U https:/ math-
nporpeccu’” ege.sdamgia.ru/
https://math-
112 HenpepsiBHBIE QYHKIINU U UX CBOMCTBA ege.sdamaia.ru/
https://math-
113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB QYHKIUI ege.sdamgia.ru/
https://math-
114 CoiicTBa (hyHKIMI HENPEPBIBHBIX HA OTPE3KE ege.sdamgia.ru/
https://math-
115 CBoiicTBa (hyHKLMI HENIPEPBIBHBIX HA OTPE3KE ege.sdamgia.ru/
https://math-
116 Metoa HHTEpBaJIOB /s pellIeHUs] HEPABEHCTB ege.sdamgia.ru/
https://math-
117 MeTo1 MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB

ege.sdamgia.ru/



https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

https://math-

118 MeTo1 MHTEPBAJIOB JIJIsl PEIICHHSI HEPABEHCTB eqge.sdamgia.ru/
119 ITpumeHeHNe CBOMCTB HENIPEPHIBHBIX (DYHKIMN IS https:// math-
peleHus 3a1au ege.sdamgia.ru/
120 IIpuMeHeHMe CBOWCTB HENPEPBIBHBIX (YHKIUH JUIs https:// math-
peleHus 3a1au ege.sdamgia.ru/
https://math-
121 [TepBast u BTOpast mpou3BOHBIE PYHKIIMI ege.sdamaqia.ru/
12 Onpeenenne, TeoMeTpUUYECK il CMBICT https://r math-
HPOU3BOIHOM ege.sdamgia.ru/
https://math-
123 Omnpenenenue, GU3NIECKUA CMBICT TIPOU3BOTHON ege.sdamaia.ru/
https://math-
124 VYpaBHeHHe KacaTelbHON K rpaduKy QyHKIHUU ege.sdamaia.ru/
https://math-
125 YpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIMH ege.sdamaqia.ru/
https://math-
126 [IpousBoiHbIE 37IeMEHTAPHBIX PYHKINN ege.sdamaqia.ru/
https://math-
127 IIpon3BoHbIE IIeMEHTAPHBIX (QYHKLIUH

ege.sdamgia.ru/
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[IpounsBoHass CyMMBbl, IPOU3BEICHHUS, YACTHOTO U

https://math-

128 1 i
KOMTIO3HIIHH YK ege.sdamgia.ru/
129 [Ipou3BoiHAS CyMMBI, TIPOU3BEICHNS, YACTHOTO U 1 https:// mat_h'
KOMTIO3HIIHH YK ege.sdamgia.ru/
130 [Tpou3BoiHAS CyMMBI, IIPOW3BEICHHMSI, YACTHOTO U 1 https:// mat_h'
KOMTIO3HIIHH YK ege.sdamgia.ru/
https://math-
131 KonTponsnas padora: "I[Iponssognas” 1 1 ege.sdamgia.ru/
132 [ToBTOpeHuUEe, 0000IIeHNE, CHCTEMATH3aIUs 3HAHUI 1 https:/ math-
"V papreHus" ege.sdamgia.ru/
133 [ToBTOpEeHuUe, 0000IIeHNEe, CHCTEMAaTH3aIUs 3HAHUI 1 https:// math-
"OyrKIHH" ege.sdamgia.ru/
https://math-
134 Hroropas koHTpoJIbHAs paboTa 1 1 ege.sdamgia.ru/
https://math-
135 Hrorosas koHTpoJIbHAs paboTa 1 1 ege.sdamgia.ru/
https://math-
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIS 3HAHUN 1 ege.sdamgia.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10



https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

11 KVIACC

KoaudecTBO 4acoB

Ne DJIeKTpOHHbIe M poBbIe
Tema ypoka Kourpoububie | IIpakTHyeckue
n/n Bceero o0pa3oBaTejibHbIE PecypChl
padoTsI padoTsl

1 [MpuMeHeHre TPOU3BOIHON K HCCIICTOBAHUIO 1 https://math-ege.sdamgia.ru/
(GYHKIMH Ha MOHOTOHHOCTH U 9KCTPEMYMBI

) [MpuMeHeHre TPOU3BOIHON K HCCIICTIOBAHUIO 1 https://math-ege.sdamgia.ru/
(GYHKIMH Ha MOHOTOHHOCTH U KCTPEMYMBI

3 [MpumeHeHre TPOU3BOIHON K HCCIICTOBAHUIO 1 https://math-ege.sdamgia.ru/
(GYHKIMIA Ha MOHOTOHHOCTH U 9KCTPEMYMBI

4 [MpumeHeHre TPOU3BOIHON K HCCIICTOBAHUIO 1 https://math-ege.sdamgia.ru/
(GYHKIMIA Ha MOHOTOHHOCTH U 9KCTPEMYMBI

5 [TpuMeHeHre TPOM3BOIHON K UCCIICTOBAHHIO 1 https://math-ege.sdamgia.ru/
(GYHKIUH Ha MOHOTOHHOCTH M 9KCTPEMYMBI

5 [TpuMeHeHre TPOU3BOIHON K UCCIICTOBAHHIO 1 https://math-ege.sdamgia.ru/
(GYHKIHHA Ha MOHOTOHHOCTD M 9KCTPEMYMBI

7 HaxoxaeHne HanOoIbIIEro 1 HAMMEHBIIETO 1 https://math-ege.sdamgia.ru/
3HAYEHHUs HEMPEPHIBHON (PYHKI[MH HA OTPE3KE

g HaxoxaeHne HanOoIbIIEr0 1 HAMMEHBIIETO 1 https://math-ege.sdamgia.ru/
3HAYEHHSI HEMPEPHIBHON (PYHKIIMU HA OTPE3KE

9 Haxoxnenne HauOOIBIIETO U HAMMEHBIIETO 1 https://math-ege.sdamagia.ru/
3HAYEHHSI HEMPEPHIBHON (PYHKIIMU HA OTPE3KE

10 Haxoxnenne HauOONBIIErO0 U HAMMEHBIIETO 1 https://math-ege.sdamagia.ru/
3HAYEHHsI HEMPEPHIBHON (YHKIIMU HA OTPE3KE

1 Haxoxnenne HanOOJIBIIIETO U HAUMEHBIIIETO 1 https://math-ege.sdamgia.ru/

3Ha4YeHHUs HeMPEePhIBHON (PYHKIMH HA OTpE3Ke



https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

Haxonc;[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

https://math-ege.sdamagia.ru/

12 3HAYEHHSI HEMPEPHIBHON (PYHKIIMU Ha OTPE3Ke
13 [MpumeHeHre MPOU3BOIHOM JIJIsl HAXOXKICHHS https://math-ege.sdamgia.ru/
HAMJTY4IIEer0 PEIICHHs B IPUKIIAJHBIX 33a4ax
14 [MpumeHeHre MPOU3BOAHON JUTS HAXOXKICHHS https://math-ege.sdamgia.ru/
HAMJIY4IIEer0 PEIICHHs B IPUKIIAJIHBIX 33a4ax
[TpumeHeHre TPOU3BOIHOMN JUIS OTIPEICTICHUS https://math-ege.sdamgia.ru/
15 CKOpPOCTH M YCKOPEHHS ITpo1ecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM
[TpuMeHeHre TPOU3BOIHOMN JUTS OTIPEICTICHUS https://math-ege.sdamgia.ru/
16 CKOPOCTH U YCKOPEHHS MPOIIecca, 3alaHHOTO
dhopmyroit wim rpadpukomM
17 KoMosummast dyHKwiA https://math-ege.sdamgia.ru/
18 KoMrosummast byHKmiA https://math-ege.sdamgia.ru/
19 KoMmosuius dyHKwiA https://math-ege.sdamgia.ru/
20 FGOMeTpI/I‘IeCIfI/Ie 00pasbl ypaBHCHHMIA Ha https://math-ege.sdamgia.ru/
KOOPIUHATHOM MIIOCKOCTH
21 FGOMeTpI/I‘IeCIfI/Ie 00pasbl ypaBHCHHMIA Ha https://math-ege.sdamgia.ru/
KOOPIUHATHOM MIIOCKOCTH
99 KonTtponsHas pabdota: "ccienoBanue GpyHKImi https://math-ege.sdamgia.ru/
C IMTOMOIIBIO TPOU3BOTHOM"
93 ITepBo0oOpa3Hasi, OCHOBHOE CBOMCTBO https://math-ege.sdamgia.ru/
epBOOOPa3HBIX
24 IlepBooOpa3HbIe 21eMEHTApHBIX (PYHKIIHMA. https://math-ege.sdamgia.ru/

[IpaBuna Hax0XkI€HHs IEPBOOOPA3HBIX
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IlepBooOpa3HbIe 2IeMEHTAPHBIX (PYHKIIHIA.

https://math-ege.sdamagia.ru/

25
[TpaBuiia HaAX0XKICHUS IEPBOOOPA3HBIX

26 Wurerpan. ['eomerpuueckuii cMbica UHTErpaja https://math-ege.sdamgia.ru/

27 Beruniciienue onpeneiéHHOro HHTerpaa mno https://math-ege.sdamgia.ru/
dopmyne Hetorona-JleliOamIa

08 Berunicienne onpeneiéHHOro HHTerpasa mno https://math-ege.sdamgia.ru/
dhopmyne Herorona-JleliOnura

29 [MpumeHeHre UHTErpasa il HaXOKICHHSI https://math-ege.sdamgia.ru/
TJIOMA IeH TIOCKUX (pHUryp

30 [MpumeHeHre UHTErpaa i HaXOKICHHSI https://math-ege.sdamgia.ru/
00BEMOB reOMETPHUECKHX TeJl

31 HpI/IMepvaemeHm?I i depeHranbHBIX https://math-ege.sdamgia.ru/
ypaBHEHUI

39 HpI/IMepvaemeHm?I mddepeHInaTbHbIX https://math-ege.sdamgia.ru/
ypaBHEHUI
MareMaTHYECKOE MOJICIIMPOBAHNE PEATbHBIX https://math-ege.sdamgia.ru/

33 MIPOIIECCOB C MOMOIIBIO U hepeHIInaTbHBIX
ypaBHEHUH

34 KonTtponsHas pabdora: "[leppoobpasHas u https://math-ege.sdamgia.ru/
uHTerpan”

35 Tpuronomerpuveckue GyHKIIUHU, UX CBOMCTBA U https://math-ege.sdamgia.ru/
rpadguku

36 Tpuronomerpuveckue GyHKIIUU, UX CBOMCTBA U https://math-ege.sdamgia.ru/
rpaduxu

37 Tpuronomerpuueckue GyHKIUHU, UX CBOIICTBA U https://math-ege.sdamgia.ru/

rpaduxu
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Tpuronomerpuyeckue GyHKIUHN, UX CBOICTBA U

https://math-ege.sdamagia.ru/

38 rpaduKu

39 Tpuronomerpuyeckue QyHKIMH, UX CBOHCTBA U https://math-ege.sdamgia.ru/
rpaduKu

40 OTt0op KOpHEH TpI/IFOHOMeTpI/IlIeC\IJ(I/IX ypaBHCHHI https://math-ege.sdamgia.ru/
C TMIOMOIIBIO TPUTOHOMETPHUYECKON OKPYKHOCTH

41 OTOOp KOpHEH TPUTOHOMETPHUECKUX YPABHEHU I https://math-ege.sdamgia.ru/
C TIOMOIIIBIO TPUTOHOMETPHUYECKON OKPYKHOCTH

42 OTOOp KOpHEH TPUTOHOMETPHUECKUX YPABHEHU I https://math-ege.sdamgia.ru/
C TMIOMOIIBIO TPUTOHOMETPHUECKOM OKPYKHOCTH

43 OTOOp KOpHEH TPUTOHOMETPHUECKUX YPABHEHU I https://math-ege.sdamgia.ru/
C TMIOMOIIBIO TPUTOHOMETPHUYECKOM OKPYKHOCTH

44 Pemienne TpuroHOMETPUYECKUX HEPABCHCTB https:/math-ege.sdamgia.ru/

45 Pemienne TpuroHOMETPUYECKUX HEPABCHCTB https://math-ege.sdamgia.ru/

46 Pemienne TpUroHOMETPUYECKUX HEPABCHCTB https://math-ege.sdamgia.ru/

47 PelieHre TpPUrOHOMETPUYECKUX HEPABEHCTB https://math-ege.sdamgia.ru/
KonTponsHas padora: "I'paduku https://math-ege.sdamgia.ru/

48 TPUTOHOMETPHUUECKUX (PYHKIIHIA.
TpuroHoMeTpuyecKre HepaBeHCTBA"

49 OcHOBHBIE METO/IbI PEIlIEHUS TOKa3aTeNbHbIX https://math-ege.sdamgia.ru/
HEPaBCHCTB

50 OcHOBHBIE METO/IBI PEILIEHUS TTOKa3aTeNbHbIX https://math-ege.sdamgia.ru/
HEPaBEHCTB

51 OcCHOBHBIE METO/IBI PEIICHUS TOKa3aTEeIbHbIX https://math-ege.sdamgia.ru/

HCPAaBCHCTB
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OcHoBHEIC MCTOAbI PCIICHUS TOKA3aTCIIbHBIX

https://math-ege.sdamagia.ru/

52
HEPaBEHCTB

53 OCHOBHBIEC METO/IbI PEIICHUS JIOrapu(PMUUCCKUX https://math-ege.sdamgia.ru/
HCPaBEHCTB

54 OCHOBHBIEC METO/IbI PEIICHHS JIOTapUPMHUUCCKUX https://math-ege.sdamgia.ru/
HCPaBEHCTB

55 OCHOBHBIEC METO/IbI PEIICHHS JIOTapUPMHUUECKUX https://math-ege.sdamgia.ru/
HEPaBEHCTB

56 OCHOBHBIEC METO/IbI PEIICHHS JIOTapUPMHUUECKUX https://math-ege.sdamgia.ru/
HEPaBEHCTB

57 OCHOBHBIE METO/IbI PEIICHHUS HPPAITHOHATBHBIX https://math-ege.sdamgia.ru/
HEPaBEHCTB

58 OCHOBHBIE METO/IbI PEIICHHUS HPPAITHOHATBHBIX https://math-ege.sdamgia.ru/
HEPaBCHCTB

59 OCHOBHBIE METO/IbI PEIIEHHUS HPPAITHOHATBHBIX https://math-ege.sdamgia.ru/
HEPaBCHCTB

50 OCHOBHBIE METO/IbI PEIIECHHS HPPAITHOHAIBHBIX https://math-ege.sdamgia.ru/
HEPaBCHCTB

61 I'padrueckre MeTOIbI pemeim;l https://math-ege.sdamgia.ru/
UPPaLMOHAIBHBIX YPaBHCHUI

62 I'padmyeckre METOIbI peLICHUS https://math-ege.sdamgia.ru/
UPPaLMOHAILHBIX YPaBHCHUIN

63 Fpa@nqecFHe METO/IbI PEIICHHMS TOKa3aTeIbHBIX https://math-ege.sdamgia.ru/
ypaBHEHHI

64 I'paduueckue MeToIbl peleHNns NOKa3aTeIbHbIX https://math-ege.sdamgia.ru/
HEPaBCHCTB

65 I'padrueckue MeTOIbl peleHNs https://math-ege.sdamgia.ru/

norapu(pMUUECKUX ypaBHEHUH
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I'padmyeckue MeTobI pemeHus

https://math-ege.sdamagia.ru/

66
norapu(MUIECKUX HEPABEHCTB
67 I'padmueckue MeTOBI pelICHUS https://math-ege.sdamgia.ru/
Jorapu(MUIECKUX HEPABEHCTB
68 I'paduyeckue METOIbI PELICHUS TOKA3ATEIbHBIX https://math-ege.sdamgia.ru/
1 JIOTapU(PMUIECKUX YPaBHCHUN
69 I'padmyeckue METOIbI PELICHNUS MOKA3ATEIbHBIX https://math-ege.sdamgia.ru/
Y JIOTapU(PMUIECKUX YPaBHCHUIN
70 I'padmyeckue METOIbI pELICHHUS MOKA3ATEIbHBIX https://math-ege.sdamgia.ru/
U JIOTapU(PMUIECKIX HEPABEHCTB
7 I'padmyeckue METOIbI pEIICHHUS MOKA3ATEIbHBIX https://math-ege.sdamgia.ru/
U JIOTapU(PMUIESCKUX HEPABEHCTB
KonrposnbHast pabora: "MppairoHaibHbie, https://math-ege.sdamgia.ru/
72 MoKa3aTeIbHbIC U JIOTapU(DMUUECKHEC
HepaBeHcTBA"
Komrutekchbie uncia. Anrebpandeckas u https://math-ege.sdamgia.ru/
73 TPUTOHOMETpHUYECKas: (GOPMBI 3aITUCH
KOMILJICKCHOTO YHCIIa
Komrutekchbie uncia. Anrebpandeckas u https://math-ege.sdamgia.ru/
74 TPUTOHOMETpHUYECKasi (GOPMBI 3aITUCH
KOMILICKCHOTO YHCIIa
75 ApudmeTnyeckre onepanuu ¢ KOMIICKCHBIMH https://math-ege.sdamgia.ru/
YHUCITaMHU
76 ApudmeTryeckue onepanuu ¢ KOMIICKCHBIMH https://math-ege.sdamgia.ru/
YHCIIAMHU
77 N306pakeHne KOMIUIEKCHBIX YUCeN Ha https://math-ege.sdamgia.ru/

KOOp,[[HHElTHOfI IIJIOCKOCTH
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N300parkeHne KOMIUIEKCHBIX YHCET Ha

https://math-ege.sdamagia.ru/

8 KOOPJMHATHOM MIOCKOCTH

79 ®dopmyna Myaspa. Kopau n-oii crenenu us3 https://math-ege.sdamgia.ru/
KOMIIJICKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau n-oii crenenu us3 https://math-ege.sdamgia.ru/
KOMIIJICKCHOTO YHCIIa

81 [MpuMeHeHe KOMIUIEKCHBIX YMUCEN IS PEIICHHSI https://math-ege.sdamgia.ru/
(GU3NIECKUX U TEOMETPHUECKUX 337134

82 Kontponbnas padota: "KomriekcHsie uncna' https://math-ege.sdamgia.ru/

83 HaTypaisHbIe B [eTbie THeia https://math-ege.sdamgia.ru/

84 HaTypaisHbIe B [eTbie THeia https://math-ege.sdamgia.ru/

g5 [TpuMeHeHMEe TPU3HAKOB JICTMMOCTH IICITBIX https://math-ege.sdamgia.ru/
qucel

86 [TpuMeHeHMEe TPU3HAKOB JICTMMOCTH IICITBIX https://math-ege.sdamgia.ru/
qKcel

87 [TpuMeHeHHEe TPU3HAKOB JICTMMOCTH IEITBIX https://math-ege.sdamgia.ru/
yucen: HOJ u HOK

88 [TpuMeHeHHEe TPU3HAKOB JICTMMOCTH IEITBIX https://math-ege.sdamgia.ru/
yucen: HOJl u HOK

89 [IpuMeHeHHE TPU3HAKOB JCTUMOCTH IICJIBIX https://math-ege.sdamagia.ru/
YHCEIT: OCTATKU 110 MOJTYJTIO

90 [IpuMeHeHHE TPU3HAKOB JCTUMOCTH IICJIBIX https://math-ege.sdamagia.ru/
YHCEN: OCTATKH MO MOJTYJTEO
[IpuMeHeHne MPU3HAKOB ACTMMOCTH IIENIbIX https://math-ege.sdamgia.ru/

91 qrcel: anropuT™ EBKIIna ist pereHust 3a1a4 B

OCJIBIX YUCIax
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https://math-ege.sdamagia.ru/

92 KonTtponeHast padoTa: "Teopus nenbix uncen"

93 CucrteMa U COBOKYITHOCTh YPaBHEHHUIA. https://math-ege.sdamgia.ru/
PaBHOCHIIBHBIC CHCTEMBI i CHCTEMBbI-CIICICTBHSI

94 CucreMa U COBOKYITHOCTh YPaBHEHHIA. https://math-ege.sdamgia.ru/
PaBHOCHJIBHBIC CHCTEMBI i CHCTEMBbI-CIICICTBHSI

95 OcHoOBHBIE Mel;O)lI)I pEIICHHS CUCTEM U ) https://math-ege.sdamgia.ru/
COBOKYITHOCTEH PaIlMOHAIBHBIX YPaBHEHHI

9% OcHOBHBIE MeTvom)I pCIICHHS CUCTEM U ) https://math-ege.sdamgia.ru/
COBOKYITHOCTEI MPPAIMOHAIBLHBIX YPaBHEHHIMA

97 OCHOBHBIE METO/IbI PEIIEHHUS CHCTEM U https://math-ege.sdamgia.ru/
COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHHI

08 OcHOBHBIE MeTvom)I PEIICHHST CUCTEM U ) https://math-ege.sdamgia.ru/
COBOKYITHOCTEH MOKA3aTeIbHBIX YPaBHECHHIA

99 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U https://math-ege.sdamgia.ru/
COBOKYITHOCTEH JIOTapu(PMUIECKUX YpaBHEHU

100 OCHOBHBIE METO/IbI PEIIIEHUS CHCTEM U https://math-ege.sdamgia.ru/
COBOKYITHOCTEH JIOrapu()MUUECKIX YpaBHEHUH
[TpuMeHEeHHE CUCTEM K PEIIEHUIO https://math-ege.sdamgia.ru/

101 MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 M3 Pa3InIHbIX
obyacTeil HayKu U peaIbHOM KU3HH,
HHTEPIIPETAIHS TOTyYCHHBIX PE3YJIbTaTOB
[IpuMeHEeHHE CHCTEM K PELICHUIO https://math-ege.sdamgia.ru/

102 MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3 Pa3InIHbIX
oOnacTeil HayKu U pealbHOM KU3HH,
HHTEPIIPETAIHS TIOJTyYCHHBIX PE3yIbTATOB

103 [IpuMeHeHre HEpaBEHCTB K PELICHUIO https://math-ege.sdamgia.ru/

MATEMAaTUYCCKHUX 3a/iaq U 3aa4 U3 PA3JIMIHbIX
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oOnacTeil HayKH U peaNbHOM KU3HH,
HUHTCpHIpCTAllUA TOJTYYCHHBIX PC3YJILTATOB

KonTtponsHas padora: "CructeMbl
paluOHAJIbHBIX, UPppAllMOHATIbHBIX

https://math-ege.sdamgia.ru/

104
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUI"
105 PanvonaneHbIE ypaBHEHHUS € TapaMeTpaMu https://math-ege.sdamgia.ru/
106 PannonanbHbIe HEpaBEHCTBA C TapaMeTpaMu https://math-ege.sdamgia.ru/
107 PannonanbHbIe cUCTEMBI ¢ TapaMeTpaMu https://math-ege.sdamgia.ru/
108 WppatmoHaisHble ypaBHEHUsI, HEPABEHCTBA C https://math-ege.sdamgia.ru/
napaMmeTpamMu
109 HppanmonanbHbIe CHCTEMBI C TApaMeTpaMu https://math-ege.sdamgia.ru/
110 IToka3zaTenbHBIC YpaBHEHHS, HEPABEHCTBA C https://math-ege.sdamgia.ru/
napameTpamMu
111 [TokazaTenbHBIC CHCTEMBI C TTapaMETPAMHU https://math-ege.sdamgia.ru/
112 JlorapudmuuecKkue ypaBHEHHS, HEPaBEHCTBA C https://math-ege.sdamgia.ru/
napameTpamMu
113 JlorapupmMudeckre CUCTEMBI ¢ ITapaMeTpamMu https://math-ege.sdamgia.ru/
114 TpuronoMmeTpudeckue ypaBHEHUS C https://math-ege.sdamgia.ru/
napaMmeTpamMu
115 TpuroHomeTrpuieckrue HepaBeHCTBA C https://math-ege.sdamgia.ru/
napameTpaMu
116 TpuronomeTpruueckue CUCTEMBI C TapaMeTpaMu https://math-ege.sdamgia.ru/
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HOCTpOeHI/Ie 1 UCCICI0BAaHUEC MAaTEMATHYICCKHUX

https://math-ege.sdamagia.ru/

117 MOJIEJIEN PEaIbHBIX CUTYALUH C TIOMOLIBIO
YPaBHEHUH C ITapamMeTpamu
[TocTpoeHue u ucciie0BaHNEe MAaTEMAaTHYECKUX https://math-ege.sdamgia.ru/

118 MOJIEJIEN PEaJIbHBIX CUTYAlUM C IOMOLIBIO
CHCTEM YpaBHEHHI ¢ TapaMeTpamMu
[MocTpoenue u ucciieoBaHNE MaTEMaTHYSCKUX https://math-ege.sdamgia.ru/

119 MOJIENIEH pEeATbHBIX CUTyalluid C MOMOIIBIO
CHCTEM YpaBHEHHH ¢ TapaMeTpamMu

120 Kontponpnas padota: "3agaun ¢ mapamerpamu” https://math-ege.sdamgia.ru/

121 [ToBTOpEHHUE, 0000IICHNE, CHCTEMATH3AIUS https://math-ege.sdamgia.ru/
3HaHui: "YpaBHeHus"

122 IToBTOpEHue, 0000IIEHNE, CHCTEMAaTH3AIUS https://math-ege.sdamgia.ru/
3HaHuil: "YpaBHeHus"

123 [ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AIUS https://math-ege.sdamgia.ru/
3HaHuil: "YpaBHeHus. CucTeMbl ypaBHEHUN"

124 IToBTOpEHue, 0000IICHHE, CHCTEMATH3AIUS https://math-ege.sdamgia.ru/
3Hanuii: "HepaBencrna"

125 IToBTOpEHue, 0000IICHHE, CHCTEMATH3AIUS https://math-ege.sdamgia.ru/
3Hanuii: "HepaBencrna"

126 [ToBTOpEHue, 0000IIeHNE, CHCTEMATH3aIlUs https://math-ege.sdamagia.ru/
3Hanuii: "HepaBencrna"

127 [ToBTOpEHuUe, 0000IIEHNE, CHCTEMATH3 AN https://math-ege.sdamagia.ru/
3HaHui: "[IponsBoaHas u €€ npumeHeHue"

128 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs https://math-ege.sdamgia.ru/

3HaHui: "[IponsBoaHas u €€ npuMeHeHue"
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129 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1 https://math-ege.sdamgia.ru/
3HaHuii: "[IpousBoaHas u €€ npumeHeHue"

130 [ToBTOpEHUE, 0000IICHHE, CHCTEMATH3AIUS 1 https://math-ege.sdamgia.ru/
3HaHui: "VIHTErpan u ero npumMeHenue"

131 [ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AIUS 1 https://math-ege.sdamgia.ru/
3HaHui: "Oyakumun"

132 [ToBTOpEHuE, 0000IICHNE, CHCTEMATH3AIUS 1 https://math-ege.sdamgia.ru/
3HaHui: "Oyakuun"

133 [ToBTOpEHuUE, 0000IICHNE, CHCTEMATH3AIUS 1 https://math-ege.sdamgia.ru/
3HaHui: "Oyakumun"

134 Wrorosas koHTposbHas paboTa 1 1 https://math-ege.sdamgia.ru/

135 Wrorosas koHTposbHas paboTa 1 1 https://math-ege.sdamgia.ru/

136 HOBTOPGHI/IC, 000011IEHE, CHCTEMATH3AIHS 1 https://math-ege.sdamgia.ru/
3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
1 Yucna v BEIYACICHUS
11 OnepupoBaTh TOHSATHSIMH: DPAMHOHAIBHOE M JCHCTBUTEIHHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI
12 BemonHATE  apudMeTHdyeckue Oomepanuu ¢ PalUOHAIBHBIMH |
' JeWCTBUTENILHBIMU YHACITAMHU
13 BemonHATh  npUONMKEHHBIE — BBIUMCIICHHUS, HWCIOJB3YysS  IpaBHIIa
' OKpYTJICHUSI, JIeNIaTh PUKUAKY U OI[CHKY pe3yJIbTaTa BRIYHCICHUI
OmnepupoBaTh MOHATHSMU: CTENCHD C IEIBIM MOKa3aTeeM, CTaHIapTHAs
14 (dopma 3anmucH JACHCTBUTEIHHOTO YHCIA, KOPEHb HATYpaJbHOW CTEICHH;
' WCTIONH30BATh MOIXOANIYI0 (POPMY 3aIHCH JEHCTBUTEIBHBIX YHCEN IS
peleHus MPaKTUUECKUX 3a1a4 U IPEICTaBICHUS JaHHBIX
OnepupoBaTh HNOHATHAMM: CHHYC, KOCMHYC M TaHI€HC IPOHM3BOJIBHOIO
1.5 yrila; HCIOJb30BaTh 3alMCh TMPOW3BOJLHOTO YIJIa dYepe3 oOpaTHbIE
TPUTOHOMETPUYECKHE (PYHKLIUU
2 VYpaBHEHHs 1 HEPABEHCTBA
OnepupoBaTb MOHATUAMU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 panMoHalIbHOE, uppanroHaIbHOe yYpaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
59 BbimonHATe npeoOpa3oBaHUS TPUTOHOMETPUYECKUX BBIPRXKEHUH U
' pelaTh TPUrOHOMETPUUECKUE YPaBHEHMS
BoimonsaTe npeobpa3zoBaHus LENbIX, PALMOHATIBHBIX U UPPALIMOHAIBHBIX
2.3 BBIPQKEHUII W pellaTh OCHOBHBIE THUIBI LEJbIX, PAlMOHAIBHBIX U
UppalOHAJIbHBIX YPAaBHEHUH U HEPAaBEHCTB
54 [IpuMeHATh ypaBHEHUS W HEPAaBEHCTBA JUISl PELICHUS MaTeMaTHYECKUX
' 3aJa4 ¥ 3a/1a4 U3 pasInyHbIX 00JIacTel HAyKU U PeaIbHOM KU3HU
MojenupoBaTh peajibHble CUTyallUd Ha S3bIKE aureOpbl, COCTaBIATH
2.5 BBIP)XEHUS, YPABHEHUS, HEPABEHCTBA 10 YCIIOBUIO 3a/1a4M, UCCIEI0BATh
MIOCTPOEHHBIE MOJIENH C UCIOJIb30BAaHUEM amrapara ajireOpbl
3 OyHKIMH U TpadUKH
OmnepupoBaTb MNOHATHUAMM: (YHKLHSA, CIOCOOBI 3aJaHus (DyHKIMH,
3.1 o0nacTe oOmpeneNeHusi M MHOXECTBO 3HAuYeHUH (QyHKIUH, Trpaduk

(GyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKIHH




OnepupoBaTh MOHATHUSAMH: YETHOCTh M HEYETHOCTh (DYHKUIMH, HYIH

32 (YHKIMH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBatk rpaduky GyHKIUNA IS pEeLIeHUs ypaBHEHUN
3.4 Ctpouth W uuTaTh TpaQuUKH JIHUHEHHOW (QYHKIUH, KBaIPaTHIHOM
' (YHKIMH, CTENIEHHOW (PYHKITUU C IEIBIM ITOKa3aTeIeM
Hcnonw3oBare Tpaduku (GYHKIUH A1 HCCICIOBAaHUS MPOIECCOB H
35 3aBUCUMOCTEH TMpU PEUICHUU 3a/]ad U3 JIPYruX y4eOHBIX MPEIMETOB H
' peaTbHON  JKHM3HH, BBIpaXaTh (QOPMYITaMH 3aBUCUMOCTH  MEXKIY
BEIIMYUHAMU
4 Hauana matemaTnyeckoro aHanmsa
41 OnepupoBaTh NOHATHUSMHU: TIOCIEIOBATENbHOCTh, apudmernyeckas u
' reoMeTpHuyecKas porpeccun
OnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBAIOIIAs T'€OMETpUYECKas
4.2 mporpeccusi, cymma O€CKOHEYHO  YOBbIBalOIEd Te€OMETPUYECKOU
porpeccun
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CTIOCOOaMH
44 Hcnonb3oBaTh CBOMCTBA MOCIEIOBATEIBHOCTEM W TPOTPECCHM IS
' pelIeHUs pealIbHbIX 3aJa4u MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAI[UU HaJl MHOXKECTBAMH
Hcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapaT s OMHCAHHS
5.2 peanbHBIX MPOIECCOB U SBJICHUN, TIPU PEIICHUH 33724 U3 APYTUX YICOHBIX
MIpeIMETOB
5.3 OnepupoBaTb  NOHATUAMM:  OIpEAEICHHE, Teopema,  CIEeACTBHE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHusi
pe3yJibTara
1 Yucna 1 BBIYUCIICHUS
OnepupoBaTh MOHATUSAMH: HATYpaJbHOE, II€JI0€ YUCIIO; HCIOJIb30BATh
1.1 MPU3HAKU JETMMOCTH LEJIbIX YHCEeJ, pa3JIoKEHUE Yucia Ha MPOCThIE
MHOYUTEJH JJIs1 PELICHUS 3a7a4
1.2 OniepupoBaTh NOHIATHEM: CTENEHD C PALIMOHATIBHBIM MOKa3aTeIeM
13 OnepupoBaTh MOHATHAMU: JIOTAPU(PM YUCIIA, TECATUIHBIC U HATypaJIbHbIE
' norapumMsl
2 VYpaBHEHHUS 1 HEpAaBEHCTBA




2.1

[IpumensaTs cBoiicTBa CTENEHUM Uil HPeoOpa3oOBaHUS BbIPAKEHUI,
OIIEPUPOBATh IOHATUSAMHU: IIOKA3aTEIBHOE YpPAaBHEHHE M HEPABEHCTBO;
peuaTbh OCHOBHBIE TUIIBI [IOKA3aTEIbHbIX YPABHECHUN U HEPABEHCTB

2.2

BrimonHATe npeoOpa3zoBaHUs BBIPAKEHHN, COJEpKAIIUX JIOTapu(MBI;
OTIEpUPOBAThH MOHATUSAMU: JIOTAPUPMHUUECKOE YPAaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPABHEHUI 1 HEPABEHCTB

2.3

Haxonuts pemienus npocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUSAMH: CUCTEMA JMHEWHBIX YPAaBHEHUHN U €€ PEILEHUE;
UCIIOJIb30BAaTh  CUCTEMY JIMHEWHBIX YPaBHEHMM U1 PELICHUs
MIPAKTHUYECKUX 3a/1a4

2.5

Haxomute  pemieHuss  OpOCTEWINMX  CHCTEM U COBOKYIHOCTEM
palMOHAIBHBIX YPABHEHHUI U HEPABEHCTB

2.6

MogenupoBaTh peajgbHbIE CHUTyallUM Ha SI3bIKE alreOpbl, COCTaBIISTH
BBIPAKECHUS, YPABHEHUS, HEPABEHCTBA U CHUCTEMBI MO YCIOBHUIO 3aJayH,
HCCIIEI0BATh MOCTPOSHHBIE MOJIEIH C UCII0JIb30BAHMEM arIapaTa ainreopsl

OyHKIMU U TpaduKu

3.1

OnepupoBaTh MNOHATUSIMU: TEpUOANYECKas (QYHKUHSA, MPOMEXYTKH
MOHOTOHHOCTH (YHKLHH, TOYKUA IKCTpeMyMma (pyHKuuu, HanOosbluee U
HauMeHblIIee 3HaueHUs! PYHKIUN Ha MPOMEKYTKE; UCIIOJIb30BaTh UX IS
rccaeaoBanus QYHKINUH, 3aJaHHOU TPapuKOM

3.2

OnepupoBaTh MOHATUIMH: TPAPUKH MTOKA3ATEIHHOM, JIOTAPUPMUIECKON U
TPUTOHOMETPUUECKUX (YHKUUN; H300pakaTb UX HA KOOPAMHATHOM
MJIOCKOCTH M UCIIOJIB30BATh ISl pEIlIeHNs YpaBHEHUN U HEPABEHCTB

3.3

N3obpaxaTe Ha KOOPAWHATHOW IIJIOCKOCTH TpaduKyd  JIMHEWHBIX
yYpaBHEHUN U UCHOJb30BaTh HUX Ui PEIICHUS CUCTEMbl JHMHEHHBIX
ypaBHEHUH

3.4

Ucnonb3oBate rpadguku GyHKIOUE A7 KCCIEIOBAaHUS IPOLECCOB H
3aBUCHUMOCTEH U3 APYrUuX yUeOHBIX AUCLUILINH

Hagama maTemarnueckoro aHaimsa

4.1

OnepupoBaThb TOHSTUSMU: HENpepbIBHAS (PYHKUHUSA, MPOU3BOJHAS
(GYHKIMHM; HCIOIB30BAaTh TEOMETPUYECKUI U (PU3UYECKHI CMBICI
MPOU3BOTHOM JUIS PEIICHUs 3a1a4

4.2

Haxoguts IIPOU3BO/JHBIC QJICMCHTAPHBIX Q)YHKHHI;’I, BBIYHMCIIATH
ITPOU3BOJHBIC CYMMBI, ITPOU3BCACHUS, YaCTHOI'O (1)YHKI_II/II\/'I

4.3

Hcnonbs3oBaTh MPOM3BOAHYIO JJIS  MCCIENOBaHUSA  (DYHKIMM  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh Pe3yabTaThl UCCIEIOBAHUS K
HOCTPOEHHIO IPahuKOB

4.4

Hcnonp3oBaTh MPOU3BOAHYIO UIA HAXOXKACHUSA HAWITYHIICTO PCIICHUA B
IMPUKIIAAHBIX, B TOM YHCJIC COUUAJIBHO-3KOHOMHUYCCKUX, 3aJadax

4.5

Ol'IepI/IpOBaTL TIOHATHUAMMU HepBoo6pa3Ha;1 U HUHTCrpaia; IIOHHUMAaThb
l"eOMeTpI/I‘-IeCKI/Iﬁ n (I)I/I3I/I‘ICCKHI>'I CMBICJI UHTCI'paJia




4.6

Haxomute mepBooOpasHble 3JEMEHTapHBIX (OYHKUMH, BBIYHCIATDH
uHTerpai no gopmyne Herorona — Jleiibnuna

4.7

PemaTh npukiIaaHbIe 331244, B TOM YUCIIE COLUATbHO-3KOHOMHYECKOTO U
(bu3u9IecKoro xapakrepa, CpeJIcTBAMU MaTEMaTHYECKOTO aHAIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Kon
1 Yucna v BIYMCICHUS
Pannonanbupie uyncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOH, TMPOIEHTHI,
OecKOHEUYHbIe  IepuoauYeckue  Jpobu.  ApudMeTudeckue  omnepanuuu ¢
1.1 | pauuMoHaJBHBIMHM YHCIAMHM, MPEOOpPa30BaHUS YUCIOBBIX BbIpaxeHHi. [Ipumenenue
npoOeil M TMPOLEHTOB JUIsl PELIeHUsl MPUKIATHBIX 33aJa4 M3 pa3jINdHbIX OTpaciei
3HaHUM U PEATTLHOM )KU3HU
[evictButenbHble  4yucaa.  PanMoHanbHblE W UppalMOHAIBHBIE  YHCIIA.
1.2 | Apudmernueckue omepanuu C JICHCTBUTENBHBIMU YHcIaMH. [IpuOmmKEHHBIE
BBIYMCIICHUS, IPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN
Crenenp ¢ nenbiM nokazatesneM. CrangapTHas ¢opMa 3amucu JIeiCTBUTENHLHOTO
1.3 | wuyncna. Mcnons3oBanue noaxonsmiend (GopMbl 3allUCH JEHCTBUTENBHBIX YUCEN IS
peleHus MPaKTUUECKUX 3aa4 U IPEICTAaBICHUS JaHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaibHOU cTeneHu. JlelcTBus ¢ apudMeTUIECKUMHU
' KOPHSIMU HaTypaJIbHOM cTeneHn
15 CuHyc, KOCMHYC M TaHI€HC YMCJIOBOIO apryMmeHTa. ApKCUHYC, apKKOCHHYC,
apKTAaHI'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0Opa30BaHMS
59 IIpeo6pazoBanue TPUTOHOMETPUUYECKHX BBIPa)KEHUM. OcHOBHBIE
' TPUTOHOMETpUYECKHE (POPMYIIbI
53 VYpaBHeHHe, KopeHb ypaBHeHMsA. HepaBeHCTBO, pelleHHEe HepaBeHCTBA. MeToj
UHTEPBAJIOB
2.4 | Pemenue LeNnbIX U JpOOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 | Pemenue nppalyoHaJbHbIX YPaBHEHUN U HEPABEHCTB
2.6 | PemeHue TPUrOHOMETPUYECKUX YpaBHEHUI
57 IIpumeHeHre ypaBHEHMI U HEPABEHCTB K PEIICHUIO0 MATEMAaTUYECKUX 3a/1ad U 3a/1a4
' U3 pa3InYHbIX 00JacTe HAyKU U pealbHOM KU3HU
3 OyHKIMH U TpadUKH
31 Oynkius, cnocoObl 3amaHus QyHKOuM. I'paduk ¢yHkumu. B3aumuHo oOpaTHbIe
' byHKIMH
3.9 OO6nacte ompeneneHUs M MHOXKECTBO 3HaueHud ¢yHkuumu. Hymm QyHkum.

[TpomexyTku 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKITUN




33 CrenenHas GyHKIHS ¢ HATYpPAJILHBIM H LIEJIBIM TIOKa3areneM. E€ cBoiicTBa u rpaduk.
' CoiicTBa u rpaduk KOpHs N-0ii cTeNeHn
3.4 TpuronomeTpuyeckass OKpyKHOCTb, ONPEIEICHHE TPUTOHOMETPUUECCKUX (DYHKIIUN
' YHCIIOBOTO apryMEHTa
4 Hauana matemaTnyeckoro aHanusa
41 [locnenoBarenbHOCTH, CIOCOOBI 3a/JaHus MOCIEAOBATEIbHOCTEH. MOHOTOHHBIE
' HOCIIEI0BATEIBHOCTH
Apudmernueckass W TeOMETpHUYECKas NpOTrpecchr. beckoHewHO yObIBaromias
4o | TEOMETPHYECKas MPOrPecCus. CyMma OeCKOHEYHO YObIBAIOLIEH I'e€OMETpUUYECKOMN
' nporpeccuu. DopMmyna CIOXKHBIX TPOLEHTOB. Mcmonp30BaHME MPOTPECCHH ISt
pElIeHHs pealTbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHuoxecTBO, omnepanud HajJ MHoOXecTBamHu. [[uarpammer Diinepa — Benna.
5.1 | IIpumeHeHHE TEOPETUKO-MHOXKECTBCHHOTO armapara Ui ONHMCAHHUS PEeabHBIX
MIPOIIECCOB | SIBJICHUH, IPU PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX MMPEIMETOB
5.2 | Ompenenenue, Teopema, CIEACTBHE, T0KA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna 1 BIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku 1e1MMOCTH HEeNbIX YHCes
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3aresieM. CBOMCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHUPMBbI
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUN, COIEPIKAIINX JOTAPHPMBbI
99 [IpeoOpa3oBanHue BEIpaKEHUI, COEPIKAIIUX CTENIEHH C PAllMOHAIBHBIM
' HoKasarejaeM
2.3 [Ipumepbl TPUTOHOMETPUUECKIX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
26 CucremMbl NHHEWHBIX ypaBHEHUU. PeleHne NPHUKIATHBIX 337a4 C I[OMOIIBIO
' CUCTEMBI JIMHEWHBIX YPABHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH paIlOHATIBHBIX YPABHEHUN U HEPABEHCTB
58 [IpumeHeHre ypaBHEHMI, CHCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTUYEeCKHX
' 3a/1a4 U 3a/1a4 U3 Pa3IUYHbIX 00JIaCTell HaAyKU U peallbHOM KU3HH
3 OyHKIMH U TpaduKH




Oynakius. Ilepuognyeckne ¢ynkuuu. [TpomMexyTKn MOHOTOHHOCTH (DYHKITHH.

3.1 MakcuMymbl 1 MHHUMYMBI (GyHKUuu. HaunOosbliee W HanMeHblee 3HAYECHUE
(GYHKIMHU HAa TPOMEXKYTKE

3.2 Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U rpaduKu

3.3 [Toxa3zaTtenpHas u norapudmMuyeckas GyHKINUN, X CBOWCTBA U TPaPUKH

3.4 Hcnonp3oBanue rpadukoB GpyHKIMIA 47151 pEIIeHHs] ypaBHEHUH U JIMHEHHBIX CHCTEM
Wcnonp3oBanne rpadukoB  (QyHKOWMNA UIS  HMCCICNOBAaHUS  MPOIECCOB U

3.5 3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT NPU PEUICHUM 3a/lad W3 JPYTUX Y4eOHBIX
IIPEAMETOB U PEATbHOM )KU3HU

4 Hauana matemaTnyeckoro aHanmsa

4.1 HenpepriBHble (pyHKIIMN. MeToa HHTEPBAJIOB /1J1s1 pELIEHHs] HEPAaBEHCTB

4.2 [IpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUI CMBICT IPOM3BOJHON

43 [IpousBosHbie 3neMeHTapHbIX (QyHKIUNA. POpMyabl HAXOXKICHHUS MPOU3BOJHOM

' CYMMBI, IPOU3BEJCHUSI U YACTHOTO (YHKIIMA

[IpumeHeHre TPOM3BOJHONW K HCCIENIOBAHUIO (PYHKUMH Ha MOHOTOHHOCTh H

4.4 skcTpeMyMbl. Haxoxaenrne HanOoIbIero 1 HauMeHbILEro 3Ha4eHUsI PYHKIIUK Ha
OTpe3Ke
[IpumeHeHue NpoN3BOAHOM sl HAXO0XKIEHUS HaWIyqIlero perieH s B MPUKIIa HbIX

4.5 3a/auax, I OMNpEACNICHHs CKOPOCTH IIporiecca, 3aJaHHOTO (OPMYIOW WK
rpagukoM

4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

4.7 HHuTerpain, ero reoMeTpuueckuii 1 GU3NIECKUN CMBICI. BRIYuciienre naTerpasa mo

dhopmyne Hetorona — JleitOanma




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMbI CpeHero oouero
TpeOOBaHuUs o0pa3oBaHus

Brnagenne MerogaMu JI0OKa3aTeNbCTB, aJTOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
aKCHoMa, TeopeMa, CIEJCTBHE, CBOMCTBO, IMPH3HAK, I0Ka3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKHU; TPUMEHATDH UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U MPOTUBOIMOJIONKHOE YTBEPXKACHHUE, MPUBOJIUTH MPUMEPHI U
KOHTPpHOPHUMEPLI, HCIIOJB30BaTb MECTOJ MaTeMaTHYEeCKOU WHAYKIHH;
MIPOBOAWTE AOKa3aTCJIbHBIC PACCYXIACHUA TIIPU PCIOICHHUM  3a/ad,
1 OLICHUBATh  JIOTMYECKYID MPABUIBHOCTh  PACCYXICHHI; yMEHHUE
OIICpUPOBATH MOHATUAMH: MHOXECTBO, IMOJMHOXKCCTBO, OIICpallU Hal
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
armapar Jyisi OMCaHHsI PEabHBIX POIIECCOB U SBICHUH U MPH PEIICHUH
3aJa4, B TOM 4YHCJIE€ U3 JPYruX Yy4eOHBIX TPEAMETOB; yMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBIA3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; yMEHHE 3a7aBaTh M ONKUCHIBATh Tpadbl Pa3INIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune ONICpHUpOBaTh NOHATHUAMMH: HATYPAJIbHOC YHCIIO, LEJI0C YHCIIO,
CTCIICHb C LCJIBIM IMOKA3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTcJIEM, CTCIICHDb C I[eﬁCTBHTeHBHLIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHUHYC, KOCHUHYC N  TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK 110 MOAYJIIO, palUMOHAJIBHOC YHCIIO,
HPppallMOHAJIbHOC YqHucCJio, MHOXCCTBa HaTypaJIbHBIX, O CIbIX,
2 palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX qucell; yMCHHC  HUCIIOJIb30BATb
IMPU3HAKNU AOCIIMMOCTH, HauMEHBIIHH O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpU pCIICHUU 3a1a4; 3HAKOMCTBO C
pa3InIYHbIMHU MNO3MIMMOHHBIMHA CUCTCEMaMH CUHCJICHHA, YMCHUC
BBINIOJIHATh BBIYHCJICHHE 3HAYCHUM H Hp606pa3OBaHI/IH BLIpa)KeHPII’I Cco
CTCIICHAMHN H JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,




apupMeTHIeCcKast IpOrpeccusi, FreoMeTprIecKas porpeccusi, 0eCKOHEUIHO
yObIBaroIasi ~ Te€OMETpHYecKass  IMpOTrpeccHus; yMEHHE  3aJaBaTh
MOCIIEIOBATEIBLHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (POopMyIT;
YMEHME OIEPUPOBATH NOHSTUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOJYJIb M apTYMEHT KOMIUIEKCHOTO YHuciia, (hopma
3aMcHU KOMILJIEKCHBIX 4Hces (FeoMeTpudecKasi, TPUTOHOMETPUYECKas U
anreOpandeckasi); yMeTb HPOU3BOAUTH apU(PMETHUYECKUE ICHCTBUA C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIIJIEKCHBIX YHCEJl; ONEepUpOBaTh MOHATUSAMU: MaTpuua 2x2 u 3x3,

ONPCACIINTCIIb MaTPHUILIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICII OIIPCACIIUTEIA

YMeHue onepupoBaTh MOHATUSMHU: palliOHAIbHbIE, HppalMOHAIbHBIE,
MoKa3aTeabHble, CTENEHHbIE, JIorapu(pMHUUecKue, TPUTOHOMETPUUECKHE
YpaBHEHUS ¥ HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHE OIEpHUpPOBAThH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IMpeoOpa3oBaHUe, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpPaBHEHHUH M HEPABEHCTB, PaBHOCHIILHOCTb
yYpaBHEHUH, HEPABEHCTB U CHUCTEM; YMEHHE peuaTh YpaBHEHHS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaTh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBI C TIApaMeTpOM; HPHUMEHSATh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHUsS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue omnepupoBaTh MOHATHAMH: (GYHKIMS, YETHOCTH (QYHKIIHH,
HEPUOJUYHOCTh (PYHKIUU, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HauOoblllee 1 HaMMEHbIIee 3HAYeHUs
(GyHKIIMHM Ha TPOMEXYTKE, HepepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GbyHKIMH, TIepBasi ¥ BTOpas NpoU3BOAHAA (DYHKIIUU, TEOMETPUYECKUN U
(u3nueckuif CMBICI TMPOU3BOJTHON, MepBoOOpa3Has, OmpenaenEéHHbINH
UHTETpall; yMEHUE HaXOJWUTh ACUMNOTOTHI rpaduka (QyHKIUU; yMEHUE
BBIUUCIIATh MPOU3BOAHBIE CYMMBI, MPOU3BENEHUS, YaCTHOTO U
KOMITO3UIIUN (PYHKIUNA, HAXOJAUTh YpaBHEHHE KacaTeNbHOU K rpaduky
(yYHKIMHM; yMEHHE HAXOAWTh MPOU3BOJIHBIC AIEMEHTAPHBIX (DYHKITHIL;
YMEHHME HCIIOIb30BaTh MPOU3BOAHYIO ISl HCCIEeNOBaHUS (DYHKIIHIA,
HaXOJWTh HAWOONBIINE U HAaUMEHBIINE 3HAYeHUS (YHKIHHI; CTPOUTH
rpaduky MHOTOUJICHOB C HMCIIOJIB30BAHHEM ariapara MaTeMaTH4ecKoro
aHallM3a; TPUMEHATHh TPOU3BOJHYIO IS HAXOXKICHHS HAWITYy4dlIero
peuleHuss B NPUKJIAJAHBIX, B TOM YHUCJIE COLMAIbHO-?KOHOMHUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IIOoImaanu 1 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATECMATHYCCKOI'0 MOJCIMPOBAHUA C

moMoIIeio quddepeHInaTbHbIX YpaBHEHUN

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHas
GbyHKIMs, KOMITO3UIMS (DYHKIWH, JWHEHHAs (YHKOWS, KBaapaTHIHAas
¢byHKIMS, panroHambHas byHKIHS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GbyHKIMU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpOUTH TpauKH W3Yy4EHHBIX (YHKIUH, BBIMOJHATH MPEOOpPa30BaHU
rpadukoB GYHKUMH, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBHCHUMOCTEH, TIPH PEIICHUN 3a/1a4 M3 APYrUX YU4EeOHBIX MPEIMETOB M
3a7a4d U3 peasbHOM KHU3HH, BBIpAKaTh (JOPMYIIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMM; HCIIOJIb30BaTh CBOMCTBA U rpaduKu PyHKIIHIA 1715 peIIeHHS
ypaBHEHUH, HEpaBEHCTB W 3aJady C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOW IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHH M, HEPABEHCTB

U UX CUCTEM

YMeHne periaTh TEKCTOBBIE 3a7adud Pa3HBIX TUIIOB (B TOM YHCIE Ha
MIPOLIEHTHL, JOJH U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPaBICHUS INYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKECHUS, ypaBHEHHs, HEPaBEHCTBA U HX
CUCTEMBbl IO YCJIOBHIO 3aJayd, HCCIEAOBATh IMOJYYEHHOE pPELICHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTyallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3a/adyH,
UCCIIEJIOBaTh IOCTPOCHHbIE MOJEIU C MCIOJIb30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3y/IbTaT

YMeHue onepupoBaTh NOHATUSIMU: cpefHee apuMeTudecKoe, MeInaHa,
HauboJIbIlIee M HAaUMEHbIIIee 3HAUCHUS, pa3Max, TUCTIEPCHSs], CTAaHapTHOE
OTKJIOHEHUE YUCIOBOTO Ha0Opa; yMeHUE M3BIIEKaTh, HHTEPIPETUPOBATH
uH(bOpMAaIIMIO, PECTABICHHYIO B TA0IUIAX, HA qUarpaMmax, rpadukax,
OTPAXKAIOILYIO CBOMCTBA peabHbIX MPOLIECCOB U SIBJICHUH; IPEICTABIIATh
UHGOPMAIIMI0O C TIOMOIIBIO TabNWIl H JAMarpaMM; HCCIEO0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM 4YHCIIe C MPUMEHEHHEeM TpadUuvecKux
METOJIOB U DJIEKTPOHHBIX CPEACTB; TpaUueCKH UCCIeA0BATh COBMECTHBIE
HaOMIOJIEHUsT C TIOMOIIBIO JWarpaMM pacCeMBaHWs W JIMHEWHOMN

perpeccuun




YMeHue OnepupoBaTh IOHATHUSAMM: CIy4alHBI ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIYyYAHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HUCHOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPUMEHSTH
(GopMyNBI CIOXKEHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy MOJHOM
BEpOSATHOCTH, (hopMyiny bepHymmm, komOuHAaTOpHBIE (PAKTHI B (HOPMYIIHI;
OLICHUBAaTh BEPOSITHOCTH PEAJIBHBIX COOBITUH; YMEHHE OIEpPUPOBAThH
HNOHSATUSIMU: CllydallHasi BEJIWYMHA, paCIpEesieHue BEpPOSTHOCTEM,
MaTeMaTHYeCKOe OXUAAHUE, AUCIEPCHUs] U CTaHJAPTHOE OTKIOHEHHE
CIydallHOM BENMYMHBI, (YHKIMM paCHpEleNeHus M IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOTO PACIPEICIICHUI;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pACHpEleNeHUN Juis
pelIeHns 3a/la4; 3HAKOMCTBO C MOHSTHUSMM: 3aKOH OOJBIINX YHCET,
METO/bl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHHE MPHUBOJUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATH MOHATUSIMU: COUETaHHE, IEPECTaHOBKA,
YUCJIO COYETAaHWH, YUCIO TIEPECTaHOBOK; OmHOM HbIOTOHA, yMeHme
MPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCyKACHUS AJIs pEIICHUs 3a/1a4;
OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOTYYCHHBIN PEe3yabTaT

YMenue omnepupoBaTh MOHATUSAMM: TOYKa, MpsMasi, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4y, BeIMYMHA Yyria, IUIOCKUN yrodi,
JNBYTPAHHBIA Yroj, TPEXTPaHHBIM YToj, CKpEIIMBAIOIIUECs MpsMBbIE,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH, yrou
MEXAY MPSMBIMH, YroJl MEXIy NPSAMOW M IUIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEXKITY
OPSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHUE UCIIONIB30BaTh MPH
pellieHnn 3a7ad u3ydyeHHble (aKThl U TEOPEMBbI TUIAHUMETPHUH;, YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI T€OMETPUYECKUX TMOHATUH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMH: IJIOMAAL (GUTypbl, 00bEM (uUrypsl,
MHOTOT'pPaHHMK, MPaBUIIbHBI MHOTOTPAHHUK, CEYEHHUE MHOTOI'paHHHKA,
KyO, mapamienenunes], Npu3Ma, OUpamuaa, ¢urypa u HOBEPXHOCTb
BpallleHMs, LIMHAP, KOHYyC, wap, cdepa, miom@ns chepsl, MIOaIb
MOBEPXHOCTU TNHUPAMU[BI, NPHU3MBI, KOHYCa, IMIMHApa, 00bEM KyOa,

OpsAMOYT'OJIbHOTO IMapajuiejiCnuIcaa, mupamMuabl, MIPHU3MbI, HUIWHIpPA,




KOHYCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEUYECHMs KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHUIO, CEYEHHUE IIapa, IUIOCKOCTD,
Kacatomasicss chepbl, IWIMHApPA, KOHYCa; yMEHUE CTPOHUTH CEUYECHHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOLIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PHUTYpP, CAMOCTOSTEIHHO
(dbopMynHpoBaTh ONpeAeIeHU N3y4aeMbIX (PUTyp, BBIIBUTaTh TUTIOTE3BI
O CBOMCTBax W MpHU3HAKaX r€OMETPUYECKUX (PUryp, 000CHOBHIBATH HIIH
ONpoBepraTh MUX; YMEHHE MPOBOAMUTH Kiaccupukauuo ¢GUryp Imo
pa3IMYHBIM TMpPU3HAKAM, BBINOJHATE HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS
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VYMenne OINCpHUpPOBATh TMOHATHUAMU: JABWKCHUC B  IPOCTPAHCTBE,
MapajuIeNIbHBIN TIEPEHOC, CAMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOAOOHUS, MOJ0OHBIE (UIyphl; YMEHHE
pacrno3HaBaTh paBHblE€ U MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPUPOJIE,
HUCKYCCTBEC, ApPXUTCKTYPC, HUCIOJb30BaTh I'COMCTPHUYCCKHEC OTHOMICHUSA
MIPH PELIEHUH 3a]]a4; HAXOJUTh T€OMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI0Ta b, 00BEM) TIPH PELICHUHU 33/1a4 U3 IPYruX YUYCOHBIX MPEIMETOB H
W3 peaJlbHOM >KU3HU; YMEHHUE BBIUUCISATH F€OMETPUUYECKUE BETMUYUHBI
(nmvHa, yroJ, miomanak, 00bEM, TUIONIAAh MOBEPXHOCTH), HCIOJB3YS
M3Y4YEeHHbIE (OpPMYJIbl U METOJbI, B TOM YHCIIE: IJIOUa/lb MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyCa, HWIMHIpA, TUIOMmaab chepsl; 00bEM Kyoa,
IPSAMOYTOJbHOTO TapajUieNienuea, MUPaMUbl, MPU3MbL, IWIXHADPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MOOOHBIX (UTYP
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VYmenune OIICPHUPOBATH MMOHATHAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 633H0y,
CKaJIIpHOC IIPOU3BCACHHUE, BCKTOPHOC IPOU3BCACHHUC, YI'OJI MCKIAY
BCKTOpaMU; YMCHHUC HUCIIOJIb30BATb BCKTOpHBIﬁ n KOOpﬂHHaTHLIﬁ MCTOJ
I PpeIICHUA TCOMECTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB NOAXOAAIIMI METOHd A peUiCHud 3aaavu;
INIOHUMAHUEC 3HAUYUMOCTH MATCMATUKHU B HU3YUCHUU IIPUPOIAHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHUEC  pPaCllO3HABATb

MIPpOSABJIICHUC 3dKOHOB MATEMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAUTH




IIpUMEpPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCHMCKOM U  MHMPOBOM

MAaTeMaTU4ECKOU HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

EI'D 10 MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucra v BEIYKCICHHS
11 Harypanenblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
12 Pammonaneupie yncna. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIICHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil  KOpeHb  HaTypaJbHOW  cTemeHu.  JleWictBus ¢
' apupMETUYECKUMH KOPHSIMHU HATYypPAIbHOW CTETICHU
14 Crenenp ¢ menbiM nokazatesneM. CTeneHb € PalMOHAIBHBIM IOKa3aTelleM.
. CBolicTBa CTEIEHU
15 CuHyc, KOCUHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictBuTenbHble 4yucia. ApuMeTHdecKkue omnepanu ¢ JACHCTBUTEIHHBIMHU
1.7 yucnamu. [IpubnuxEHHble BBIYMCICHUS, NpaBUiia OKPYTJEHUS, MPHUKUAKA U
OIICHKA pe3yJIbTaTa BbIUMCICHUH
1.8 [IpeobpazoBanue BeIpaKEHU
1.9 KomiuiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPABHEHU U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMmu
2.11 Martpuia cucTeMbl JIMHEUHBIX YpaBHEHUN. OnpeaenuTenb MaTpUIbl
3 ®yukuuu 1 rpahuKu




Oynkys, crocoosl 3ananus Gynkuuu. I'paduk Gynkmnun. Bzanmuo obparnbie

3 ¢bynkuuu. Yérneie n Heu€étHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OO6nacte ompeneneHuss ¥ MHOXECTBO 3HaueHWH (QyHKumu. Hymn QyHKIum.
3.9 [IpoMexxyTkn 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYyHKIIMH.
' MaxkcuMmymbl 1 MUHUMYMBI (pyHKIMU. HanOospliee 1 HamMeHbIIee 3HaYeHUE
(GYHKIMHU Ha TPOMEXKYTKE
33 Crenennasi (yHKIHS ¢ HAaTYpaJbHBIM U IENBIM IMoKa3ateneMm. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IPaPUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTel TpadukoB ¢yHkumid. CpoiicTBa (yHKIUM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
38 Apudpmernueckass W TeoMerpuyeckas mnporpeccun. Dopmyna  CIIOKHBIX
' MPOIICHTOB
4 Hauana maTematuyeckoro aHanusa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 3TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre MPOU3BOIHON K HMCCICIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxoxx1eHre HanOoJIbIIero 1 HAaUMEHbILEro 3Ha4eHUs! QYHKIUH
Ha OTpe3Ke
4.3 ITepBooGpasnas. Murerpain
5 MHoxecTBa U JIOTUKA
5.1 MHoOk€ecTBO, onepaliuy HaJl MHOKecTBaMHU. J{luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kombunatoprka
7 TCeomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHHKH
7.4 Tena u MOBEpXHOCTH BpaIllCHUS




‘ 7.5 ‘ KoopauHaTsl 1 BEKTOPEI
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