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HOACHUTEJIBHAA 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPyroil CTOpPOHbI, (GOpMUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KoTopas (GOpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUSAMH aireOpbl M MaTEeMaTHUYeCKOTO aHaju3a pa3BHUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamMu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOIINA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a MOJIYy4YEeHHBIN pe3yybTarT.

B ocHOBe MeToMKN 00y4deHUs anredpe U HayajlaM MaTeMaTHIeCKOTO aHaIn3a
JIEKUT ACATETbHOCTHBIN TPUHIUIT OOyUEHHUSI.

B cTpykType yuebHOTOo Kypca «Anrebpa v Hayalia MaTeMaTHIeCKOTO aHATH3a)
BBIJICJICHBl  CIIEIYIOLIUE COAEpKaTelIbHO-METOANYEeCKUe JuHuu: «Yucna u
BBIYUCIICHUA», «DyHKIMU U rpadukny», «YpaBHEHUS U HepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce o0CHOBHbIE



COJIepKAaTeIbHO-METO/IMYECKUE JIMHUM U3YYalOTCS Ha NPOTSKEHUU JBYX JET
0o0y4eHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JAOMOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH U pa3jienaMu. JJaHHbIN yueOHbIN
KypC SBJISIETCS WHTEIPAaTUBHBIM, ITOCKOJIBKY OOBEAMHSET B cebe conepKaHue
HECKOJIbKUX MaT€MaTUYECKUX TUCUUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKU aHaJIu3, TEOPHUS MHOXKECTB, MaTeMaTuyeckas JIoruka u apyrue. [1o
Mepe TOro Kak oOydJaroliuecsi OBJjiaJieBatoT BCE€ 0osiee MIMPOKUM MATEeMaTHYECKUM
anmapaTroM, y HMX IOCJIEI0BAaTENbHO POPMUPYETCS U COBEPUICHCTBYETCS YMEHHUE
CTPOUTh MaTEeMaTUYECKYI0 MOJIENb pPEalbHOM CHUTyallud, NPUMEHSATh 3HaHUS,
NOJIYYEHHbIE TPU HM3YYEHUHM Y4YeOHOro Kypca, Mg pelIeHUs CaMOCTOSTEIbHO
chopMyIMpPOBaHHON MaTeMaTUYECKOM 3aJlauu, a 3aTeM HMHTEepPIpPETHPOBATH CBOMU
OTBET.

CopepxarenbHO-MeTOANYECKas: JTMHUSA «YuClia M BBIYMCICHHUS 3aBEpIIACT
(bopMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEMUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOTO 0011ero oopasosanusi. Ha ypoBHe cpennero o0uiero
oOpa3zoBaHus 0co00e BHUMaHUE  yhenseTcss  (OPMUPOBAHHMIO  HABHIKOB
paIlMOHANIbHBIX BBIYMCIICHUN, BKIIOUYAIOMIUX B Ce0s MCIOJb30BAHHE Pa3TUYHBIX
dopM 3amucu YHMCla, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIC
BBIUMCJICHUS, OLIEHWBATh YHCIIOBBIE BBIPAXEHUS, padOTaTh C MaTEeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolMMCsI MHOXECTBAa HATypaJIbHBIX, IENbIX,
palMOHANIBHBIX W JCHCTBUTENBHBIX  YUCET  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3TUX MHOXECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My cHenupUYecKre 3aJayd U Olepaluu: JeJeHHe HaIelo,
OTIEpUPOBAHUE OCTATKAMH Ha MHOXXECTBE IIeJIbIX YHCEN, OCOOBbIe CBOWCTBA
PaAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHUECKUE OTepalui, a TaKKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
bnarogapsi mocienoBaTeIbHOMY PACHIMPEHUIO Kpyra HCIOJIb3yeMbIX YHUCET U
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETHU3aLHSL.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ady. B
pe3yibrate OOydarIIHecs OBJIAJEBAIOT PA3IUYHBIMU METOJAaMH  PELIEHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
coxepxkalux mnapamerpsl. llodydyeHHbIE yMEHHUs IIMPOKO HCIONB3YIOTCA IpPH
uccieqoBaHNM (QYHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PELICHUHU MPHUKIATHBIX
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3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
UpPpALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHHUM, a TaKKe BBIPAXKECHUH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
MaTtepualia IpOUCXOJUT JajbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIILJIEHUsT 00y4arommxcs, GOpMUPYIOTCS HABBIKM JEIYKTUBHBIX PACCYXKIACHHI,
paboThl C CHUMBOJBHBIMU (GOpMamMH, MPEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB U HEpaBEHCTB. Anre0pa npeiaraer 3¢ peKTuBHbIe
MHCTPYMEHTBHI JUIsl pEHIeHUs] TMPAKTUYECKHMX M €eCTeCTBEHHO-HAay4HbIX 3ajad,
HATJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToAnYecKass JUHUSA «DyHKUUM U TpaduKu» TECHO
NeperieTaeTcsl ¢ JPYruMU JUHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3aJaT MOCJIEI0OBATENBHOCTh U3YUCHHsI MaTepuana. M3yduenue cTeneHHoMH,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCHOJIb30BaHUE (DYHKIMI JUIsl perieHus 3a7ad U3 JAPYrux y4eOHbIX
IPEIMETOB U PEAbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OGonblioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toi coaep:kaTeIbHON TMHUY HAlleJIeH Ha pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJISIONIMX BEIPAXKATh 3aBUCUMOCTH MEX]Ty BETUUMHAMU B PA3IMYHOM
dopMme: aHanuTHYECKOU, rpaduuecKor U ciaoBecHOU. Ero nzyuenue cnocoOCcTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3AINH, UCTIOTH30BAHUIO AaHAIOTHA.

ConepxxarenpHas nuHusi «Hauama maTeMaTH4YecKOTro aHalv3a» MO3BOJISIET
CYIIECTBEHHO PACHIMPUTHh KPYT KaK MAaTeMaTUYECKUX, TaK U MPHUKIAJAHBIX 3a/1ad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTbH
rpaduku  CIOXKHBIX (YHKIUNA, ONPENeNsiTh HMX HauOOJbIIME W HAUMEHBIIHE
3HAYEeHMsI, BBIYMCIATH IUIOMAAU (GUIyp U OOBEMBI Tel, HAXOAUTh CKOPOCTH U
YCKOpeHMsI IpoueccoB. JlaHHas conep)kaTellbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENIEd peajJbHbIX CHTyaluH,
MO3BOJISIET HAXOAUTh HAUJTy4YLIEE PELICHUE B IPUKIIAIHBIX, B TOM YHCJIE COLIMAIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAMHM MaTEMaTHYECKOro aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMATBHO-IIOTUYECKOTO M KPEATUBHOTO
MBIIUICHHUSA, (OPMHUPOBAHUIO YMEHMHA pacHoO3HABaTh MPOSIBICHHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HatoT O BBIAIOIINXCS
pe3ynbTaTax, MOJXYYEHHBIX B XOJI€ Pa3BUTHS MaTEeMaTHKH KaK HayKd, U 00 HUX
aBTOpax.



ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTEeMAaTHYEeCKON JOTuKku. TeopeTHko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT Hauboyiee YHUBEPCANbHBIM S3bIK, OOBEAMHSIONIMI BCE pa3leibl
MaTeMaTUKU W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIE MaTeMaTUYECKHE
JUCHUUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHON MaTEMaTHKU U HUCMOJIb30BaTh €ro JJisi BHIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT MpPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJIEJOBaHUE OMNPEACIEHHBIM
OpaBWiaM  TOCTPOEHUS  JOKa3aTelIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHUIO JIOTHUYECKOTO MBIIUICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJIEHUSI Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAaHMS, KOTOPHIC MPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABLIKOB IIOCTPOCHUS MOJCNIEH peaqbHbIX
CUTyallui, WCCIeIOBaHUS JTHX MOJIeJied ¢ TMOMOIIBI0 amnmapara aiareopbl u
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3amad. [lpu
pEIIEHUH  pealbHbIX  MPAaKTHYECKUX  3ajJady  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B pollecce U3YUeHUs BCeX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTE€MaTHYECKOTO aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanu3a» orBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tnepuoanyeckue Apoou. I[IpumeHenue apoOGell U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHuCia U ero cBoicTBa. [IpuOnmxkEHHbIC BHIYMCICHUS, TTpaBUia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JAHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

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

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

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYIEH ¢ ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nenbiMu koddpuimeHtamu.
Teopema Buera.

[IpeoOpa3zoBaHus YUCTOBBIX BRIPAKEHUN, CONEPKAIINX CTETICHU U KOPHH.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue YPaBHEHUS. OcHOBHbIE METOJIbI pelLeHus
norapu@MUYECKUX YpaBHEHUH.



OcHoBHBIE TPUTOHOMETPUUYECKUE (bopMyIbI. [TpeoGpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUMN. PellieHre TpUroHoMETpUYECKUX YpaBHEHUN.

Pemienue cucreM JIMHENHBIX ypaBHEHHUM. Marpuua CUCTEMBbl JIMHEHMHBIX
ypaBHeHUW. OnpenenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCJIEHUE €T0 3HAYEHUs, NIPUMEHEHHUE OINPEACTUTENS I PELICHUS] CUCTEMBbI
JVHEUHBIX ypaBHEHUU. PellleHue NpUKIAaIHBIX 3a0ad C IIOMOIUBI CUCTEMBI
JIMHENHBIX ypaBHEHUU. MccnenqoBanue noCTpOSHHON MOJIENH € IIOMOIIBI0 MaTpPHUIL]
U OIIPEIEIIUTEIIEH.

[locTpoeHre MaTeMaTUYECKHX MOJENIEW pealbHOM CUTyalud C MOMOIIBIO
YpaBHEHUW W HepaBeHCTB. [IpuMeHEHHEe ypaBHEHUWH M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3InYHbIX 00J1acTell HAYKU U PEAJIbHOM KU3HH.

DYyHKIUHN U TPaPUKU

OyHKIMA, crnocoObl 3agaHus (QyHKuU. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢yskiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

O6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[IpomesxkyTku 3HakonocTostHCTBA. UETHbIe 1 Heu€THbIe GyHKUMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHUMYMBI
¢ynkuun. Hanbosbiiee 1 HauMeHblee 3Ha4eHUsl (QYHKIUU HAa IPOMEXKYTKE.

JIuneliHas, KBagpaTU4yHasi M JpOOHO-IMHEHHAss (QYHKIMU. DJIEeMEHTapHOE
HCCIIEZIOBAHNE U TIOCTPOEHUE UX TpauKOB.

CrenenHast pyHKIUSI C HaTypaJIbHBIM U LENbIM MoKka3aTesneM. E€ cBoiicTBa u
rpa¢uk. CoiicTBa U rpauK KOpHs N-0i CTENEHHU KaK QYHKIUHU OOpaTHOM CTENIEHU
C HaTypaJIbHBIM ITOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
HcnonszoBanue rpadukoB GyHKIUHN IS pEIICHUS] ypaBHEHUH.

Tpuronomerpuueckass OKPYXKHOCTb, OIPEIEICHUE TPUTOHOMETPHUUECKUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

QOYyHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IIPOLIECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

HavaJjia MaTeMaTH4eCKOr0 aHAJIN3a

IlocnemoBaTeIbHOCTH, CHOCOOBI 3aJlaHMS IIOCIIEAOBATEIILHOCTEH. MeTon
MaTeMaTU4eCKOM UHAYKIUHA. MOHOTOHHBIE M OTPAaHUYEHHBIE IT0CIEI0BATEIBHOCTH.
HcToprss BO3HMKHOBEHHMS MAaTE€MaTHYECKOIO aHalW3a KaK aHajln3a OECKOHEUYHO
MaJbIX.

ApudmeTtnueckas u reomeTpuyeckas nmporpeccun. beckoneuno yoOwiBaromas
reometrpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MPOrpecCuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX



IPOLEHTOB. Hcnonp30BaHWe MPOrpecCH Uil PELICHUs peajbHbIX —3a1ad
MIPUKJIAAHOTO XapaKTepa.

HenpepbiBHblE (QyHKIMHM M HX CcBOMcTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadgukoB QyHkiui. CBoiCTBa (YyHKUMN HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul PELICHHUs HEpaBeHCTB. lIpuMeHeHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojaHble GpyHKMKU. OnpeneneHue, reoMeTpUuIeCKuil u
(du3znuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoanble  aneMmeHTapHbIX  QyHkuui.  IlpoumsBomHas ~ cyMMBbl,
POU3BEICHHUS], YACTHOTO M KOMIO3UIUHU (DYHKIIHM.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepalMd HaJ MHOXKECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS PEaAJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 JAPYrux
y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTro OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHS.

11 KIJACC

Yucsa v BbIYUCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoupmuii oOuui nenurtens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocTtaTkoB o moayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucma. AnreOpanyeckass W TpPUTOHOMETpHUecKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHca. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPJAMHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu N-oi cTeneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIIJIEKCHBIX YHCEN IS pelIeHus (U3HUECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBbI
1 CUCTEMBI-CIIEICTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH C  TIOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS HUPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHbBIE METO/Ibl PEIICHUS CHCTEM M COBOKYIHOCTEHW pallMOHAIbHBIX,
UppAIMOHAIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUYECKUX YPaBHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

[IpumeneHue ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMaTUYECKUX
3a/lay W 3a/1a4y U3 pa3InyHbIX 00JIacTell HAYKHU U peajbHOM )KU3HU, HHTEPIPETALIUS
MOJIYYEHHBIX PE3yJIbTaTOB.

DYyHKIUHN U TPAaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAMHATHOM MIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadUKH.

I'paduueckre MeToanpl pelIeHUS ypaBHEHHH W HepaBeHCTB. [ 'paduueckue
METO/IbI PeIlIEHUs 3a/1a4 C MapaMeTpaMu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpbhIE BO3HHMKAIOT NMPHU PEIICHUU 3aJady W3 JAPYTHX Y4COHBIX
IPEMETOB U PEATTBHOM JKU3HHU.

Havana maTeMaTH4ecKOro aHaJIu3a

[IpuMeHeHue MPOU3BOHON K UCCIIEIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTbH H
KCTpeMyMbl. HaxokaeHne HanbobIIero 1 HAMMEHBIIIET0 3HaYeHUM HEeTIPEePhIBHOMN
(GYHKIIMU Ha OTpE3KeE.

[IpuMeHeHnEe NPOW3BOAHON Ui HAXOXKJICHUS HAWIY4YIIEro pEIICHUS B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTH W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (HOPMYJION WU TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuna HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpan. ['eomeTpruuecknii CMbICT UHTETpaia. BeraucieHue onpeneaéHHoro
uHTerpana o gopmyne Hetotona-JleiiOnua.

[Ipumenenue wHTErpaja s HAXOXKACHUS IUIOMIAACH IUIOCKUX (QUryp H
00BEMOB TEOMETPUIECKUX TETI.

[Tpumepsl pemennit nuddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJICIMPOBAHUE PEATBbHBIX TIPOIECCOB C TOMOIIBI0  JAu(hepeHITUATHHBIX
YPAaBHEHHUM.
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IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA YUYEBHOI'O KYPCA
«™AJITEBPA N HAYAJTIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBILIEIO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTABICHNE O MATEMAaTHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPaXKJIAaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKONW MaTEMaTHKH, [IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3THX JOCTHXKEHHUUA B JPYrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHHUI HAYKU U AESATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyXASHNUH, BOCIPUUMUYHNBOCTD K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (37I0pOBOE MHUTaHHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHATUN U
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  JIESITENBbHOCTH,  CBSA3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
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Oynymieit mnpodeccun U peann3oBbIBaTH COOCTBEHHBIC >KU3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTH4ecKOMy  OOpa3OBaHHIO |
caM000pa30BaHUI0 HAa TPOTSDKCHHH BCEW JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a7]ad MAaTeMaTHUEeCKOW HANPaBICHHOCTH,

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS :

c(OpPMHPOBAHHOCTh  JKOJOTHYECKONW KYJBTYpHl, TOHUMAaHHUE BIUSHUS
COIMAJIEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE TMPUPOTHON M COIMAIBHON
Cpelbl, 0CO3HAHME TJIOOABHOTO XapakTepa dKOJIOTHISCKUX TTPOOIeM, OpUEHTAITUS
Ha TPUMCHCHHEC MATEMaTWYCCKUX 3HAHWUW JUIA pEIICHHWs 3aaad B 00JacTH
OKpYXarolel cpejpl, TUIAHUPOBAHUE TIOCTYIIKOB M OIICHKA WX BO3MOXKHBIX
TIOCIICJICTBUH JJISI OKPY)KAIOIICH CPEeIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAyKH 1 OOIICCTBCHHOM MTPAKTUKH, TOHUMAaHHE MaTEMaTHICCKOM
HAyKH Kak c(hepbl 4eJI0BEUCCKOM NeATEIbHOCTH, ITAOB €€ Pa3BUTHS U 3HAYUMOCTH
JUTSL Pa3BUTHS ITUBUIU3AIIMN, OBJIAJICHUE SI3BIKOM MAaTEMAaTHKU M MaTeMaTHYECKOM
KyJIbTYPOU KaK CPEJICTBOM MO3HAHUS MUPa, TOTOBHOCTB OCYIIICCTBIIATH MPOSKTHYIO
Y UCCJICIOBATEIIBCKYIO JACATEIIBHOCTh MHIUBHUIYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS M CPAaBHEHU S, KPUTEPUHU TTPOBOJUMOTO aHAJIM3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX M YTBEPKICHUSAX, Mpejiaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JeJaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;

IPOBOAUTH CAMOCTOSITEJILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;
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BbIOMpaTh crnoco® pemeHus ydyeOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB peUICHUs, BRIOUpATh HanboIee NOAXOAAUINI ¢ Y4ETOM CaMOCTOSITEIbHO
BbIJICJICHHBIX KPUTEPUEB).

Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATENbCKUNA HMHCTPYMEHT IO3HAHUSA,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHABIMBATh UCKOMOE M JaHHOE, (OPMHPOBATH TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3ULIMI0, MHEHHE;

POBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCcKOro oObEKTa, sIBICHMUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOATENIBHO (POPMYIHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBENEHHOTO  HAOIOJEHUs,  HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

IPOrHO3UPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTATH
NPENOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIIPOC U JUJIS PELICHMS 3a]a4H;

BBIOMpATh MH(OPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, AaHAJU3UPOBATH,
CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO Pa3IMUHBIX BUI0B U (POpM
[IPEICTABIICHUS;

CTPYKTYpUpPOBaTh MH(GOPMALUIO, MPEJICTaBIATh €€ B pazIuYHbIX (opmax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OLICHMBATh HaAEKHOCTh uHpOopMaLuu 1o CaMOCTOSITEIIbHO
c(OpMYyITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJISIMH OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaYKaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX
W THUCbMEHHBIX TEKCTax, JaBaTh TMOSICHEHUA IO XOAYy PpEIIeHHUS 3aJayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTaT;

B X0j/ic OOCYXXJIEHHUS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBbI,
mpoOJIeMBI, pelracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOWCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMynupOBaTh pa3HOTIACHs, CBOU BO3PAKCHUS,
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MIPEACTABIATh PE3YNBTATHl PEUICHUs 3a1a4d, SKCIIEPUMEHTA, WCCIICIOBAHNUS,
MIPOEKTa, CaMOCTOATEIBHO BbIOMpPATH (OpMAT BBICTYIUIEHHUA C Y4ETOM 3a7ad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMHU  TIO3HABAaTEIBHOW  peQIeKCMM  KaK  OCO3HAHUS
COBEPIIAEMbIX JICMCTBHA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIiecca M Pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a/1a4u;

NPEIBHICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3a1a4H,
BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHIM, OOBSCHSATH IPUIHHBI
JOCTXKEHUST WM HEJIOCTHXKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OIIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEJIbHOCTh:

MOHUMATh M HCIOJH30BaTh MPEUMYIECTBA KOMAaHIHON M MHIMBHUIYyaIbHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
JESTENBHOCTH, TUTAHUPOBATh OPraHU3aIMI0 COBMECTHOM palOoThI, paclpeaeisiTh
BUJIBI pabOT, TOTOBApUBATHCS, 0OCYKIATh MPOIIECC M PE3yIbTaT paboThl, 00001IaTh
MHEHHS HECKOJIbKUX JIFOICH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHUS, 0OMEH MHCHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh PAa0OThI U KOOPAMHUPOBATH
CBOM JICUCTBHSI C IPYTUMHU WICHAMH KOMAaH]Ibl, OIICHUBATh KAYECTBO CBOETO BKJIa/a
B OOmUHA TPOAYKT MO KpUTEPHUsM, CEHOPMYITHPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBHUSL.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kjacce 0OyyaroIIMIiCS MOJYYUT CIEAYIOIIHE
MpEeAMETHBIE PEe3yNbTaThl MO OTIAEIBHBIM TeMaM paboueld MporpaMmbl Y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAJIN3ay:

Yncsia v BBIYUCTIEHUSA:
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CBOOOJHO OINEpPUPOBATH MOHATHSMH: PALMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoguyeckas JapoOb, MPOLEHTHl, HUPPALUOHATBHOE YHUCIO, MHOMXKECTBA
paLMOHANBHBIX U JEUCTBUTENBHBIX YUCEN, MOYJIb ACHCTBUTEIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLEHTHI JJISI PEUICHUS MPUKIATHBIX 3aJad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUU U PEATbHOU )KU3HU;

MPUMEHATH NPUOIMKEHHBIE BBIUUCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIIKY U
OLICHKY p€3yJIbTaTa BbIYMCIICHUM;

CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IeJIbIM IOKa3aTesem,
UCIOJIb30BaTh MOAXOASILYI0 (OPMY 3alUCU JE€HCTBUTEIbHBIX YUCEN JJI PELICHUs
MPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: ApU(DMETHUECKHI KOPEHb HATypalbHOU
CTEIICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAJIHBIM MTOKA3aTeNeM;

CBOOOJTHO OMEpPUPOBATH MOHATUAMM: JIOrapudM uwucia, AECITHUYHBIE WU
HATypaJIbHBIC JIOTAPU(PMBI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCMHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC U apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl pEIICHUs pPalMOHAIbHBIX W  JIPOOHO-
pallMOHANBHBIX YPAaBHEHHMM, IMPUMEHATh METOJ] HWHTEPBAJIOB JUISl PELICHUS
HEPAaBEHCTB;

CBOOOJHO OINEpPUPOBATH MOHSATUAMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C IEIbIMU KOA(PUITMEHTaM, KOPHU MHOTOUWICHA, IPUMEHSATD JIeJICHUE
MHOIO4WIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy be3y m Teopemy Buera nisa
peLIeHus 3a1ay;

CBOOOJHO OMEpUPOBATH TOHATHSIMHU: CHUCTeMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONpPEACNIHUTENIb MATpullbl 2 X 2 U €ero TIeOMETPUYECKUU CMBICT,
MCIIOJIb30BaTh CBOMCTBA OMNpenenuTenss 2 X 2 s BBIUKCICHUS €r0 3HAYCHWS,
MPUMEHATh ONPEACIUTENI JUISI PELIICHUS CHUCTEMBl JIMHEHMHBIX YPaBHEHU,
MOJICJIMPOBATH PEAJIbHBIE CUTYAllUd C TIOMOIIBIO CUCTEMBI JINHENHBIX YPABHEHUU,
WCCIIEIOBATh IOCTPOCHHBIE MOJEINW C TOMOIIBIO MATPULl U ONPEAECITUTENEH,
MHTEPNPETUPOBATH NOIYUYECHHBIN PE3YJIbTAT;

UCIIONIb30BaTh CBOWCTBA JEHCTBUUA C KOPHAMH JUIsi MPeoOpa3oBaHMS
BBIPAKCHUU;
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BBITIOJIHATH NIPEOOPAa30BAHNS YHUCIOBBIX BBIPAKEHHUM, COACPKAIINX CTEIICHH C
palOHAIBHBIM TIOKa3aTelNeM;

UCII0JIb30BaTh CBOIICTBa aorapupMoB JUTSI npeoOpa3zoBaHus
Jorapu()MUYECKUX BHIPAKEHUM;

CBOOOJIHO ONEpUPOBaTh MOHSATHUSAMHU: HPPAIMOHANBHBIE, MOKa3aTelIbHBIE U
JorapuMUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PAaBHOCHIBHBIX
MIEPEX0/I0B MU OCYIIECTBIISS IPOBEPKY KOPHEH;

NPUMEHSATH OCHOBHBIE TPUTOHOMETpPUYECKHE (POPMYIBI IJIs1 MpeoOpa30oBaHHUS
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOO/IHO ONEpUPOBATh TMOHATHEM: TPHUTOHOMETPUUYECKOE YpaBHEHHE,
NpUMEHATh  HeoOXoaumble  (QOpPMyYIBl Ui PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHECHHIA;

MOJICTMPOBATh pEajbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBISTH
BBIDQKCHUS, YpaBHEHHs, HEPAaBEHCTBA TI0 YCJIOBUIO 3aadd, HCCICIOBAThH
MIOCTPOSHHBIC MOJIEITU C MCIIOJIb30BaHUEM ammapara anreOphl.

DyHKIUH U TPAaPUKU:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: (PYHKIHS, CIIOCOOBI 3a1aHus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMS (YyHKIUH, rpaduk QyHKIUH,
BBITIOJTHS T AJIEMEHTApPHBIE MPeoOpa3oBaHus rpa@uKoB HYHKIINIA;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTh ONPEIEICHHUS] U MHOXKECTBO
3HauYeHUN QYHKIHUH, HYJIH QYHKIIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OINEpUPOBaTh TMOHATUSMU: UYETHBIE W HEUYETHbIE (YHKIIMH,
nepuoaudeckue QyHKIHMHU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (YHKIIMH, HauWOOJIbIIeE W HaWMEHbIIEe 3HaueHHe (QYHKIUH Ha
IPOMEKYTKE;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: CTeTICHHAs (DYHKIUS C HATYpPaJIbHBIM U
[EJBIM TOKa3aTeneM, TpaduK CTENneHHONW (YHKIIMU C HATYPaJIbHBIM M IEJIBIM
nmokasarenieM, rpaduk KOpHS N-OW CTEemeHW Kak (pyHKIMM oOpaTHOW CTETNEeHH C
HaTypaJIbHbIM TTOKa3aTejeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTH4Has U JpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U TOCTPOCHUE UX IPa(UKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSMHU: IOKazaTelbHas W JIOTapupMUUecKast
GyHKIIMU, WX CBOMCTBA W TpaduKH, HCTOIH30BaTh MX TpauKu IS pEIICHUS
YpPaBHEHUN;

CBOOOIHO OMEpUPOBATh MOHATUSMHU: TPUTOHOMETPHYECKAs OKPYKHOCTH,
orpeeseHIe TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIIOBOTO apryMEHTAa;

UCTOJb30BaTh Tpaduku (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU PEHICHUH 3a7a4 M3 IPYTHX Y4eOHBIX NMPEAMETOB U peanbHOMN
’KU3HU, BBIpaKaTh (OPMyJIaMy 3aBUCHUMOCTH MEX/y BEJIMUYNHAMU;
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Hauyana maTeMaTH4ecKOro aHaIM3a:

CBOOOJHO OMNEpUpPOBATh MOHATHUSIMH: apuPMeTHUecKass U TeOMETpUuuecKas
nporpeccusi, 06CKOHEYHO yOBbIBAOIIAsi T€OMETPUUYECKAsI POTPECCUsl, TUHEHHBIN U
AKCIIOHEHIMAIBHBIN pOCT, (hOpMyIa CI0KHBIX MPOLEHTOB, UMETh IIPEICTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh NPOrPECCUM JJisi PELIeHUs pealbHbIX 3ajad MPHUKIaJHOrO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
NOCJIEIOBATEIbHOCTEH, MOHOTOHHbIE M OTpaHMYEHHbIE TIOCIE0BATEIbHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHS MaTEeMaTHYEeCKOro aHaliu3a KaKk aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOJ/IHO ONIEPUPOBATH MOHITUAMHU: HEPEPHIBHBIE (PYHKIIMH, TOYKU pa3phiBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJTHO OIEpUPOBATH MOHATHEM: (YHKIHMSA, HENpEepbIBHAs Ha OTPE3Ke,
PUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA /TS PEIICHUS 3a/1a9;

CBOOOJTHO OIEpPUPOBATH TOHATUSMM: TeEpBasi W BTOpas MPOU3BOIHBIC
dyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIYUCIIATh TIPOU3BOJHBIC CYMMBI, TPOU3BEICHUS, YaCTHOTO U KOMIIO3HIIUU
IBYX (DYHKIIHM, 3HATH MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUA U (PU3UYECKHM CMBICT MPOU3BOJHON s
pelIeHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMNEpUPOBaTh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAHUS PeaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYCOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: OIpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIIbHBIE
yYpaBHEHUS U HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicss MOTYYUT CIEAYIOIIHE
peIMeTHbIE Pe3yJIbTaThl MO OTIAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTEMAaTUYECKOTO aHAIN3a»:

Yucia U BBIYUCIEHUS:

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: HATYPATHHOE U L[EJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX M LEJIBIX YHCEN, UCIIOJIb30BaTh MPU3HAKH JEIUMOCTH LENbIX YHCET,
HO/l u HOK HarypalibHBIX 4HMCeN A1 PEelleHusl 3ajad, MNPUMEHSTh aJIrOpPUTM
EBxnuna;

CBOOOJHO ONEpPUpPOBaTh MOHATUEM OCTaTKa MO MOAYJIIO, 3alHChIBATh
HaTypaJIbHbIC YMCIIa B Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUHCIICHHUS,
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CBOOOJHO ONEpUPOBaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIA B anreOpandyeckoil u
TPUTOHOMETPUYECKON (PopMe, BBINONHIATh apu(PMETUUECKHUE ONEpaluyd C HUMU U
M300pakaTh HA KOOPJAUHATHOMN TIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSIMH: HUPPALUOHAIIBHBIE, MOKa3aTeJIbHbIE U
JorapuMUYECKUe HEPABEHCTBA, HAXOAUTh WX PELIEHUS C  IOMOILbIO
PAaBHOCHJIBHBIX TIEPEXOJOB;

OCYHLIECTBJISITh OTOOp KOpHEW TMpU pEUIEHUHd TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAauMmble  (HOPMYNBl i1 pPEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIECTBUSA, HAXOAUTh PEIICHUS
CUCTEMBl U COBOKYITHOCTEN pallMOHAJIBbHBIX, UPPALMOHAIBHBIX, MOKA3aTENbHBIX U
norapuMUYECKUX YPABHEHUM U HEPABEHCTB;

pemarb palroOHaJbHEbIE, MppalMOHAIbHBIE, MOKa3aTelbHBIE,
norapuMUYeCKUe U TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coepKale MOIYJIU U IapameTphl;

NPUMEHSTH rpaduyecKre METOJIbI JIJIsl PEeUICHUs] YPaBHEHU U HEPaBEHCTB, a
TaKXe 3a7a4 C IlapaMeTpaMu;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDAXXCHHMS, YPAaBHEHHUs, HEPABEHCTBA M MX CHUCTEMBbI II0 YCJIOBHUIO 3a]auH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM arfmapara anreopsl,
UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3YJIbTAT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMHK (PYHKIUH C TOMOINBIO DSJIEMEHTAPHOTO
MCCJIEIOBAHUS ¥ CBOWCTB KOMIIO3HITUH JABYX () YHKIIHIA,

CTPOUTH F€OMETpHUECKHE 00pa3bl ypaBHEHU U HEPABEHCTB HA KOOPAUHATHOM
IIJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh MOHATUSAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
dynkImii;

OPUMEHATh (PYHKUUM [JJI MOJACIMPOBAHUS UM KCCIENOBAHUSI pPealbHBIX
IIPOLIECCOB.

HayaJjia MmaTeMaTH4€CKOr0 aHAJIU3A:

MCIIOJIb30BaTh MPOU3BOAHYIO JIJISl HCCIEOBAHMS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;
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HaXOJUTh HauOOJbIlIee U HaUMEHbIlIEEe 3HaUeHUs (YHKLIUH HENPEPhIBHON Ha
OTpE3KE;

WCIIOIB30BaTh NPOW3BOAHYIO JUIA HAXOKJACHUS HAWIYy4dlIEro pPELICHUs B
MIPUKJIAIHBIX, B TOM YHCJIE COLMAIBbHO-D)KOHOMUYECKUX, 3a7a4ax, JJIs ONPEICICHUs
CKOPOCTH U YCKOPEHMs Mpoliecca, 3aJaHHOro (hOpMyJI0il Uiu TpauKoM;

CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIH
MHTErpaj, HaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuia;

HaXOAUTh TUIOMIA/IM IJIOCKUX QUTYP U OOBEMBI TEJl C TOMOLIBIO HHTErpaa;

UMETh MPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAaHUM HA MIpUMEpE
cocTaBlieHUs TudPpepeHInaTbHbIX YpaBHEHUH;

pelmaTe NpUKIaJHbIE 3aJ1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMHM MaTEMAaTUYECKOIO aHAIN3A.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1 5
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 5 1
L[eIBIM TIOKa3aTeseM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunoHanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 99 1 5
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pynkiuu. [IpousBoanas 20
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 11 7
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi u MHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1p1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JOTapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kona .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NPoBePSIEMOro .
o0pa3oBaTe/ibHOIi MPOrPaMMbI CpeIHero o01ero 0Opa3oBaHusA
pe3yJabTara
1 Ywcia 1 BRIYUCICHUS
11 OnepupoBaTh MOHATHSIMH: pAlOHATBHOE M JICHCTBUTEIHLHOE YHCIIO,
’ OOBIKHOBEHHAS U IECATHYHAS JIPpOOb, MIPOLIEHTHI
12 BeimosHATe  apudMeTHUYecKHe ~ Omepanud ¢ paloOHAIbHBIMU |
' JIEHCTBUTEILHBIMHU YHCIIAMU
13 BeITIOJTHATE  MPUOMWKEHHBIE  BBIYMCIICHHS,  HWCIOJB3YS  IIpaBHIIA
' OKPYTJICHUS, JIeIaTh MPUKUAIKY U OTICHKY Pe3yJbTaTa BEIUHCICHHUH
OnepupoBaTh MOHATHSAMH: CTCIICHD C IEJIBIM TIOKa3aTelieM, CTaHIapTHAS
14 (dopma 3anucu NEWCTBUTEIBHOTO YKCIIa, KOPEHb HAaTypaJbHOUM CTETEHU;
' HCIIOJIb30BaTh MOIXO Y0 (POPMY 3alUCH JACUCTBUTEIBHBIX YHCEI IS
pelieHus MPaKTUYECKHUX 3a/1a4 ¥ TIPEICTABICHUS TaHHBIX
OnepupoBaTh MOHATUSIMHU: CHHYC, KOCHHYC M TaHTEHC MPOU3BOJHHOTO
1.5 yrila; HCIOJb30BaTh 3alMCh TMPOW3BOJLHOTO YIJIa dYepe3 oOpaTHbIC
TPUTOHOMETPHUYECKUE (YHKITUN
2 VYpaBHEHHs 1 HEPABCHCTBA
OnepupoBaTh MOHATHSAMHU: TOXKIACCTBO, YpaBHEHHE, HEPABEHCTBO, 1IEJIOE,
2.1 palnyoHaibHOE, HUPpAMOHAIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHECHUE
99 BreimonHsaTe  npeoOpa3oBaHUS TPUTOHOMETPHYECKHX BBIPAXKEHUH U
' peliaTh TPUTOHOMETPUYECKUE YPABHEHHUSI
BrimonHsaTe mpeoOpa3oBaHus LEbIX, PAIMOHAIBHBIX U HPPAITMOHATBHBIX
2.3 BBIDQKCHUM M peliaTh OCHOBHBIC THUIIBI IEJIbIX, PAIMOHAIBHBIX H
UPPALMOHATIFHBIX YPABHEHHUI U HEPABEHCTB
54 [IpumeHsaTh ypaBHEHUS U HEPABEHCTBA Ui PEHICHUS MaTeMaTUYECKUX
' 3a/1a4 U 3a/1a4 U3 Pa3IUYHbIX 00JIaCTe HAyKU U pealbHOM KU3HH
MonenupoBaTh pealbHblE CHTYallUM Ha S3bIKE anreOpbl, COCTaBIATh
2.5 BBIpKEHUS, ypaBHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3a]auu, UCCIEI0BATh
MOCTPOCHHBIE MOJENH C HCIOIb30BAaHUEM alllapara aireopsl
3 OyHKIMH U TpaduKH

22



OnepupoBaTh MNOHATUSAMH: (YHKIMA, CIOCOOBI 3amaHus  (DyHKIHH,

3.1 o0nacTe oOmpeneneHUs] W MHOXECTBO 3HA4eHUH (QyHKUUH, Trpaduk
(byHKIMHY, B3aUMHO 00paTHBIE (PYHKIHH
3.9 OnepupoBaTh MOHATHUSAMH: YETHOCTh M HEYETHOCTh (DYHKUMH, HYIH
' (GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonw3oBath rpaduki QyHKIMA U1 pELICHNs ypaBHEHUN
34 Ctpouth W uuTaTh TpapuKH JHHEHHONW (YHKIUHU, KBaJIPaTUIHON
' (GyHKIMHU, CTENEHHON (QYHKIMH C IeITBIM NOKa3aTeneM
Hcnonw3oBare Tpaduku (GYHKIUH A1 HCCICIOBAaHUS MPOIECCOB H
35 3aBUCHUMOCTEH MpH PEUICHUM 33Jay U3 APYruX Y4eOHBIX NMPEAMETOB U
' peaJibHOM  JKM3HM, BbIpaXaTb (QOpPMYIaMH 3aBUCUMOCTH  MEXIY
BEJTMYMHAMHU
4 Hauana maTtemaTnyeckoro aHanmsa
41 OnepupoBaTh NOHATHUSMHU: TIOCIEIOBATEIbHOCTh, apudmernyeckas u
' reoMeTpHuuecKkas porpeccun
OnepupoBaTh MOHATUSIMH: OECKOHEUHO YOBIBaroOIlas IeoMeTpuuecKas
4.2 mporpeccus, cymMmma O€CKOHEYHO  YOBbIBalollell  TeOMETpUYECKOM
porpeccun
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb3oBaTh CBOMCTBA MOCIEIOBATEIBHOCTEH W TPOTPECCUid IS
' pelleHus peabHbIX 33a4 MPUKIAJHOTO XapaKkTepa
5 MHoecTBa U JIOTHKa
5.1 OmnepupoBaTh NOHATUAMHI: MHOKECTBO, ONIEPAILIUU HaJl MHOKECTBAMU
Hcnonbs3oBaTh TEOPETUKO-MHOKECTBEHHBIM —amnmapar i  ONUCaHMS
5.2 peabHBIX IPOLIECCOB U ABJICHUH, IPU PEILICHUH 3a/1a4 U3 IPYTUX y4eOHbIX
IIPEIMETOB
5.3 OnepupoBaTb  MOHATUAMHU:  OINpENEIEHUE, Teopema,  CIEICTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJLHOM MPOrPaMMBbI CPeIHEro 001ero 00pa3oBaHus
pe3yJabTaTa
1 Uucna ¥ BEIYMCICHUS
OnepupoBaTh NOHATHAMM: HATYpaJbHOE, LEJIOE YHCIIO; HCIOJIb30BATH
1.1 NPU3HAKKA JEIMMOCTH LEIBIX YHCEJ, PA3jIoKEHHE 4YHCIa Ha IPOCThIE
MHO>KUTENH JUI pelleHus 3a1a4
1.2 OnepupoBaTh NOHATUEM: CTENIEHD C PALlMOHAIBHBIM [10KA3aTEIEM

23



1.3

OnepupoBaTh NOHATUSAMHU: JOrapu(pM UKCla, JECATUIHBIE U HATYpaJIbHbIE
Jorapupmbl

VYpaBHEHHUS U HEPABEHCTBA

2.1

[IpumensaTs cBoOicTBa CTENEHUM [UId NpeoOpa3oBaHUs BbIPAXKEHUH,
OIIEPUPOBATh IOHATUSAMHU: IIOKA3aTEIBHOEC YpPAaBHEHHE M HEPABEHCTBO;
peniaTb OCHOBHBIE THIIBI [IOKA3aTEJIbHbIX YPABHEHUN U HEPABEHCTB

2.2

BemonsATe npeoOpa3zoBaHHUs BBIPAKECHHN, COJEpPKAIUX JIOTapu(MBI;
OTIEpUPOBATh MOHATUSAMU: JIOTAPUPMUUECKOE YPAaBHEHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITHI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB

2.3

Haxonuts penienus npocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB
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OnepupoBaTh NOHATUSAMH: CUCTEMA JMHEWHBIX YPAaBHEHUH U €€ pellleHue;
HCIIONBb30BATh  CUCTEMY JIMHEWHBIX yPaBHEHWM I PELICHUs
MIPAaKTHUYECKUX 3a/1a4

2.5

Haxomute  pemieHuss  OpOCTEHINIMX  CHCTEM U COBOKYIHOCTEM
palOHAIBHBIX YPABHEHHUI U HEPABEHCTB

2.6

MogenupoBaTh peajgbHbIE CHUTyallUM Ha S3BIKE alnreOpbl, COCTaBIIATH
BBIPAKECHUS, YPABHEHUSI, HEPABEHCTBA W CHUCTEMBI MO YCIOBHUIO 3aJ1ayH,
HCCIIEI0BATh MOCTPOCHHBIE MOJIEH C UCIIOJIb30BAHKEM arIapaTa ainreopsl

OyHKIMU U TpaduKu

3.1

OnepupoBaTh TOHATHSIMHU: TEPHOANYECCKAS (QYHKIHS, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMM, TOYKH IKCTpeMyMa (PYHKIIUH, HAUOOJIbIIEe U
HaMMEHbIIIee 3HAYCHUSI PYHKIIMHM Ha MPOMEXKYTKE; UCTIOIB30BATh MX IS
rccaeaoBanus QyHKINH, 3aJaHHOU rpaduKoM

3.2

OnepupoBaTh MOHATUIMU: TPAPUKH MTOKA3ATEIHHOM, JIOTAPUPMUIECKON U
TPUTOHOMETPUUECKUX (YHKUUN; H300pakaTb UX HA KOOPAWHATHOM
IUIOCKOCTH U UCIOJIb30BAaTh JJIsl PELICHUS] YPAaBHEHHUI U HEPABEHCTB

3.3

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKd JIMHEHHBIX
YpaBHEHUN W UCHOJb30BaTh HUX U PEIICHUS CUCTEMbl JMHEHHBIX
ypaBHEHUH

3.4

Ucnonb3oBate rpaduku (GYHKIUE A7 KCCIEIOBAaHUS IPOILECCOB H
3aBUCHUMOCTEH U3 APYrUX YUCOHBIX IUCIUIUIMH

Hauana maTemaTnyeckoro aHanmsa

4.1

OnepupoBaThb TNOHSTUAMU: HENpPEpbIBHAS (QYHKLIMS, MPOU3BOJHAS
(YHKIMM; HCIOIB30BAaTh TEOMETPUYECKUI U (PU3UYECKHIl CMBICIH
MPOU3BOJHOM IS pellIeHus 3a1a4

4.2

Haxoauts IMPONU3BOAHBIC SJICMCHTApPHBIX Q)YHKHHP'I, BBIYHNCIIATH
IMPOU3BOAHBIC CYMMBI, ITPOU3BCACHHUSA, HACTHOT'O (I)YHKI_H/Iﬁ

4.3

Hcnonbs3oBaTh MPOM3BOAHYIO Ui MCCIEIOBaHMA  (QYHKIMM  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh Pe3yabTaThl UCCIEIOBAHUS K
MOCTPOEHHIO IPahuKOB
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Hcmons30BaTh MPOU3BOAHYIO UIA HAXOXKIACHUSA HAWIIYHIICTO PCUIICHUA B

44 MIPUKIIAHBIX, B TOM YHCJIE COLIMAIIBHO-ODKOHOMUYECKHUX, 3aa4ax

45 OmnepupoBaTh MOHATUSAMH: TEPBOOOpa3Hass M HWHTErpaj; MOHUMATh
' reOMETPUIECKU 1 (PU3MUYECKHI CMBICT HHTETpajia

46 Haxomute mepBooOpa3Hble 3JEMEHTapHBIX  (OYHKIHUH, BBIYHCIATH
' uHTerpat o Gopmyie Hetorona — Jleiibuuia

4.7 Pemrars npukiiagsele 3a1a4u, B TOM YHACIIE COLMAIBHO-3KOHOMUYECKOTO U

(bHU3UYIeCcKOro XapakTepa, CpeJICTBAMU MaTEeMaTHIECKOTO aHAJIN3a
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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 IMPOLEHTOB JUIsl PElIeHUs MPUKIATHBIX 3aad M3 Pa3Iu4HbIX OTpaciel
3HaHUM U PEATTLHOM )KU3HU
JevictBuTenbHble  4yHcia.  PalnMoHanbHbIE W UpPpalMOHAJIbHBIE  YHCIIA.
1.2 | Apudmernueckue omepanyu C JICHCTBUTENHFHBIMH 4Yuciaamu. [IpuOmmkEéHHBIC
BBIYMCIICHUS, IPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN
Crenenp ¢ nenbiM nokaszateneM. CranaapTHass ¢opMa 3amucu JAeMCTBUTEIHHOTO
1.3 yucna. Mcnonb3oBanue moaxoasimied GopMbl 3alUCH JACUCTBUTEIBHBIX YHCEI IS
peleHus MPaKTUUECKUX 3aa4 U IPEICTAaBICHUS JaHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaibHOU cTeneHu. JlelcTBus ¢ apudMeTUIECKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
15 CuHyc, KOCMHYC M TaHIEHC YMCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,
apKTAaHI'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0Opa30BaHMS
59 IIpeo6pazoBanue TPUTOHOMETPUUYECKHX BBIPa)KEHUM. OcHOBHBIE
' TPUTOHOMETpUYECKHE (POPMYIIbI
53 VYpaBHeHue, KopeHb ypaBHeHMsA. HepaBeHCTBO, pelleHMe HepaBeHCTBAa. Meron
UHTEPBAJIOB
2.4 | Pemenue LeNnbIX U JpOOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 | Pemenue nppalyoHaJbHbIX YPaBHEHUN U HEPABEHCTB
2.6 | PemeHue TpUrOHOMETPUYECKUX YPaBHEHHM
57 IIpumeHeHre ypaBHEHHI U HEPABEHCTB K PEILICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a/1a4
' U3 pa3InYHbIX 00JacTe HAyKU U pealbHOM KU3HU
3 OyHKIMH U TpadUKH
31 Oynkius, cnocoObl 3amaHus QyHKIMM. ['paduk ¢yHkumu. BzaumHO oOpaTHBIE
' byHKIMH
3.9 OO6nacte ompeneneHUs M MHOXKECTBO 3HaueHUH QyHkumu. Hynu ¢yHkuum.

[TpomexyTku 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKITUN
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33 CrenenHas GyHKIHS ¢ HATYpPAJILHBIM H LIEJIBIM TIOKa3areneM. E€ cBoiicTBa u rpaduk.
' CoiicTBa u rpaduk KOpHs N-0ii cTeNeHn
3.4 TpuronomeTpuyeckasi OKpyKHOCTb, OMPEIEICHUE TPUTOHOMETPUUIECKUX (PYHKIIHIA
' YHCIIOBOTO apryMEHTa
4 Hauana matemaTnyeckoro aHanusa
41 [TocnenoBarensHOCTH, CIOCOOBI 3a/JaHUS IMOCIEAOBATEIbHOCTEH. MOHOTOHHEIE
' HOCIIEI0BATEIBHOCTH
Apudmernueckas W TeOMETpHUYECKas MporpeccHd. beckoHeuHO yOBIBAarOIIas
4o | TEOMETpHHECKas mporpeccus. Cymma OECKOHEYHO YOBIBAIOMICH TI'€OMETPHUYCCKOU
' nporpeccun. Dopmyra CIIOXKHBIX TPOIEHTOB. VICIoJIb30BaHWE MPOTPECCUU  JUTS
pElIeHHs pealTbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHuoxecTBO, omepanud Haj MHOXecTBamH. [[uarpammer Ditnepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOXKECTBCHHOTO armapara Ui ONHMCAHHUS PeabHBIX
MIPOIIECCOB | SIBJICHUH, IPU PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX MMPEIMETOB
5.2 | Ompenenenne, TeopemMa, CIICJACTBHE, JOKa3aTeIbCTBO
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 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
26 CucremMbl THHEWHBIX ypaBHEHUU. PelieHne NpUKIATHBIX 3a7ad C TOMOIIBIO
' 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 OyHKIMU U TpaduKu
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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 [Toxa3zaTtenpHast u orapudmMudeckas QyHKINU, UX CBOWCTBA U TPAPUKH

3.4 Hcnonp3oBanue rpadukoB GpyHKIMIA 47151 pEIIeHHs] ypaBHEHUH U JIMHEHHBIX CHCTEM
Wcnonb3oBanne rpadukoB  (QyHKOMHA UIS  HMCCICIOBAaHUS  IPOILECCOB |

3.5 3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT NPU PEUICHUM 3a/lad W3 JPYTUX Y4eOHBIX
IIPEAMETOB U PEATIHOM KU3HH

4 Hauana matemaTnyeckoro aHanmsa

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

4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NYECKUI CMBICI TPOU3BOIHOM

43 [IpousBosHbie 3neMeHTapHbIX (QyHKIUNA. POpMyabl HAXOXKICHHUS MPOU3BOJHOM

' CYMMBI, IPOU3BEJCHUSI U YACTHOTO (YHKIIMA

[IpumeHeHre TPOM3BOJHONW K HCCIENIOBAHUIO (PYHKUMH Ha MOHOTOHHOCTh H

4.4 skcTpeMyMbl. Haxoxaenne HanboIblero 1 HauMeHbIIEro 3HaYeHUs] (PYHKIMU Ha
OTpe3Ke
[IpumeHnenne Mpon3BOAHOM sl HAXOK/IEHUS! HAWTy4IIEero perIeHnsl B MPUKIaTHbIX

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

4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

4.7 HHTerpain, ero reoMeTpuueckuii 1 GU3MIECKUI CMBICI. BhI4rciieHne naTerpaia mo

dhopmyne Hetorona — JleitOanma

28



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

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

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,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIbHOCTH paCCY)I()IeHPII;'I; YMCHHC
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,
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 Hp6‘06pa3OBaHI/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,
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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

peuiCHrA B IMPUKIAAHBIX, B TOM YHUCJIC COLHAJIBHO-3KOHOMUYCCKUX U
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(u3HUeCKUX 3a1a4ax; HAXOAUTh IJIOMAJU U 00BEMBI GUTYP C TTIOMOIIBIO
WHTErpana; MPUBOAUTH MPUMEPHI MATEMATUYECKOTO MOJICITHPOBAHHUS C

noMoIIsko quddepeHnaIbHbIX YpaBHEHUN

YMeHune omepupoBaTh MOHATHSAMH: Tpaduk GyHKIUH, OOpaTHAs
GbyHKIMsA, KOMIO3UIMS (DYHKIMW, JWHEHHAs (YHKOWS, KBaapaTHIHAs
¢byHKIMS, paroHaibHast byHKUMS, CTETEeHHAas byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKIMU, TOKa3aTenbHas W JorapugMuyeckas QYHKIUH, YMEHHE
CTpPOUTH Tpa@UKH H3YyYEHHBIX (DYHKUMN, BBINOJHATH MPeoOpa3oBaHUs
rpadukoB GYHKUUN, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBUCHUMOCTEH, MIPU PELIEHUH 3aJa4 U3 JIPYrMX Y4eOHBIX MPEIMETOB U
3a/1a4 U3 peajbHON JKU3HM; BbIpaxaTh (POpMyJilaMU 3aBUCHUMOCTH MEXY
BEJIMYMHAMM; UCTIOIb30BaTh CBOMCTBA U TpaduKu PYHKUUN 1715 pelIeHUs
ypaBHEHUH, HEpaBEHCTB W 3aJad C IapaMeTpaMu; H300pakaTh Ha
KOOPAMHATHOW IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHH N, HEPABEHCTB

" UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHL, JOJH U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPaBJICHUS INYHBIMUA U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATH BBIPAKECHUS, ypaBHEHHs, HEPaBEHCTBA U HX
CUCTeMBbl IO YCJIOBHIO 3aJayd, HMCCIEA0BATh IOJIYYEHHOE pELICHUE U
OIICHUBATh IMPABAONOJOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTYallUd Ha SI3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHUCTEMbl IO YCJIOBHIO 3a/adyH,
UCCIIEJIOBaTh IOCTPOCHHbIE MOJEIM C MCIOJIb30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTaT

YMeHue onepupoBaTh HOHATHIMU: cpeiHee apu(MeTHUeCKoe, MEHaHa,
HauOoJIbllIee U HAUMEHbILIee 3HaYeHUs, pa3Max, JUCIIepCusi, CTaHAapTHOE
OTKJIOHEHHUE YHMCIOBOTO HabOpa; yMEHUE U3BJIEKaTh, UHTEPIPETUPOBATD
UH(pOpMaLUIO, TPEJICTABICHHYIO B TAOIUIIaX, HA JMarpaMmax, rpadukax,
OTpaXKarollyl0 CBOMCTBA PEAJIbHBIX ITPOLIECCOB U SIBJICHUM; IPEJICTABIIST
UHPOpMALIMIO C T[OMOINbIO TabNUIl W JMarpamm; HcCCIeloBaTh
CTaTUCTHUYECKHE JIaHHBbIE, B TOM YHCIE C MPUMEHEHUEM TpapuuecKux

MCTOJZOB 1 JJICKTPOHHBIX CPCIACTB; Fpa(bI/I‘-ICCKI/I HUCCICI0BaTh COBMCCTHBIC
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HAOJIOZIGHUST C TIOMOINBIO JMarpaMM pacCeMBaHHs H  JIMHEHHOMN

perpeccuun

YMeHue OInepupoBaTh IOHATHUSAMM: CIy4alHBI ONBIT U CIIy4allHOE
cOObITHE, BEpPOSTHOCTh CIIY4alHOIO COOBITHS; YMEHUE BBIYUCIATH
BEPOSITHOCTb C HCIIOJIb30BAHMEM TpaUUyecKUX METOJIOB; IPUMEHATH
(GopMyNBI CIOXEHUSI U YMHOXKEHHS BEPOSTHOCTEH, (OPMYIy MOJIHOM
BEpOSATHOCTH, (hopMyiny bepHymm, koMmOuHATOpHBIE (PAKTHI U (HOPMYIIBI;
OIICHUBAaTh BEPOSITHOCTH PEAJbHBIX COOBITUH; YMEHHE OIEPUPOBAThH
MOHATUSAMM: CilydyallHas BeJIMYMHA, pacHpelielieHHe BEpPOsITHOCTEH,
MaTeMaTH4eCcKoe OXKUIAaHWEe, AMUCIEPCHs U CTaHJApTHOE OTKIOHEHHE
CIydallHOM BEJNMYMHBI, (YHKIMHU pacCHpeleseHuss U  IUIOTHOCTH
PAaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOTO PACIPEICIICHUI;
YMEHHME HCII0JIb30BaTh CBOMCTBA M3YyYEHHBIX paCHpeleNeHuid Juis
pelieHus 3a/a4; 3HAKOMCTBO C MOHSTHUAMM: 3aKOH OOJBIINX YHCED,
METO/bl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHHE MPHUBOJUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONIEPUPOBATH MOHATUAMU: COUYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWW, YUCIO TIEPEeCTaHOBOK; OMHOM HbIOTOHA, yMeHwme
MPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCyKIACHUS AJIs pEILICHUs 3a/1a4;
OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOTYYCHHBIN PEe3yabTaT

YMeHue omnepupoBaTh MOHATUSAMH: TOYKa, MpsMasi, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEJIWYMHA yrja, I[UJIOCKUA yrou,
NBYTPaHHBIA Yroj, TPEXTPaHHBIM YToj, CKpEIIMBAIOIIUECs MpsMBbIE,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH, yrou
MEXAY MPSMBIMH, YroJl MEXIy HpSAMOW M TJIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSHUE MEXKIY
OPSIMBIMHU, PACCTOSIHHE MEXAY TUIOCKOCTSIMH; YMEHUE UCIIONB30BaTh MPH
pellieHnu 3a7ad u3ydeHHble (akThl U TEOPEMBbl TUIAHUMETPHUH;, YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH
MaTe€MaTUYeCKHEe MOJENIHU C IOMOIIbI) T€OMETPHUUYECKUX MOHATUH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHW MTPAKTUYCCKUC 3a]a9n

10

YMeHue onepupoBaTh MOHATUAMH: IJIOMIAAL (PUTypbl, 00BEM (uUrypHI,
MHOTOT'PaHHUK, PAaBUJIbHBII MHOTOTPaHHUK, CEYEHHE MHOTOTPAHHUKA,

KyO, mapajuienenumnen, npusMma, NupaMuaa, (Gurypa U IMOBEPXHOCTb

32



BpalleHHs, UIUHAP, KOHYC, map, chepa, muomanas chepsl, MIONaab
MOBEPXHOCTU MHUPAMUJIBI, MPU3MBI, KOHYyCa, HUIUHIpA, 00bEM KyoOa,
MPSAMOYTOJIBPHOTO TapajuleNienunea, TUPaMUbl, MPU3MBI, HIUHJPA,
KOHYCa, mapa, pa3BEPTKa MOBEPXHOCTH, CCUCHUS KOHYCA W IWIIMHIPA,
napajuieIbHbIe OCH WJIM OCHOBAHHIO, CEYCHHE IIapa, IUIOCKOCTD,
Kacaromqasicss cepsl, IWIMHIPA, KOHYCa; YMEHHE CTPOUTH CCUCHHE
MHOTOIpaHHHMKA, W300pakaTh MHOTOTPAHHUKH, (PUTYPHI M MTOBEPXHOCTH
BPAIIICHHUS, UX CEYCHHUS, B TOM YHCJIE C TOMOIIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHE TIPUMEHSITh CBOMCTBA Fr€OMETPHYCCKHUX (PUTYP, CAMOCTOSTEIILHO
(bopMyIHpOBaTh ONPECICHHUS U3ydaeMbIX (PUTYpP, BBIIBUIATh TUIIOTE3bI
0 CBOMCTBax W MpPH3HAKAX F€OMETPUYCCKHUX (HUTYp, 0OOCHOBHIBATH WIIH
OTIPOBEpraTh WX, YMEHHE MPOBOAWTH KIACCUPUKANNIO QUTYD 10
pa3IMYHBIM TMPU3HAKAM, BBIMOJHATE HEOOXOIMMBIC OMOJHUTEIbHBIC

MTOCTPOCHUS

11

VYMmenne OIICpHUPOBATH TOHATHUAMMU: JABMKCHUC B  IIPOCTPAHCTBE,
MapajuIeNIbHBIN TIEPEHOC, CAMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHMe TOA00HUS, TOM00HBIE (UTYPBI; YMEHHE
pacrio3HaBaTh paBHbIC W MOAOOHBIC (QUTYPHI, B TOM YHCJEC B TPUPOJIE,
WCKYCCTBE, apXHUTEKType; HWCIOJIh30BATh T'€OMETPHUUECKUE OTHONICHHSI
TIPH pEIICHUH 33/1a9; HAXOJUTh T€OMETPUICCKHIE BETMUUHBI (JITTHHA, YyroJ,
TJI01aTh, 00BEM) TIPH PEIICHUHU 33/1a4 U3 IPYruX YIYCOHBIX MPEIMETOB H
U3 PEATbHOW KHM3HH, YMCHHE BBIUUCIIATH T€OMETPUYCCKUE BEIMYHHBI
(mmuHa, yroj, IMiomags, 00bEM, IUIOMAAb MOBEPXHOCTH), HCIOJB3YS
U3y4eHHbIC (POPMYJIBI U METOJbI, B TOM YHUCIE: IUIOMIA/b TOBEPXHOCTH
UpaMHUIbI, TIPU3MBI, KOHYCA, IIMJIMHIpA, IUIOMaab cdepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO MapaUIesienuIea, MUPaMUIbI, MPU3MBL, IHJIMHIPA,

KOHYCa, m1apa; YMCHHUEC HAXOAUTb OTHOLICHNEC 00BEMOB HO,Z[O6HBIX (I)I/Il"yp

12

YMeHue ONCpUPOBATh MOHATHAMU: MIPAMOYI'OJIbHAA CUCTEMA KOOPAUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BEKTOpPAa Ha YHCJIO, PA3JIOKCHUC BCKTOpa IIO 6a3ncy,
CKaJIIpHOC TIIPOU3BCACHHUEC, BCKTOPHOC IMPOU3BCACHHUC, YIOJ MCKIAY
BCKTOpPaMU; YMCHHUC HUCIIOJIB30BATb BCKTOpHHﬁ 151 KOOp)IPIH&THLIfI METOJ
I PpEIICHUA TCOMECTPUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCETOB
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13

YMmenue BbIOMpaTh TOAXOIAIIMNA METOA MUl PpEHICHUs 331a4H;
IIOHMMAHHME 3HAYUMOCTH MATEMAaTHUKH B U3Y4YCHUU IPUPOJHBIX U
OOIIECTBEHHBIX TPOIIECCOB W  SIBIICHWI; yMEHHE pacro3HaBaTb
IIPOSIBJICHUE 3aKOHOB MATEMATHKU B HCKYCCTBE, YMEHHUE IIPUBOJIUTH
IpUMEPBl MATEMaTU4YECKUX OTKPBITHM POCCUHCKOM W  MHPOBOU

MaTE€MaTUYECKON HAyKH
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HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanbenblie u nensie uyncna. [Ipu3Haky JenMMoCTy HEIbIX YUCE
12 Pammonanbupie  umcna. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOH, TPOLIEHTEHI,
' OEeCKOHEUYHbBIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTYpaJIbHOU cTeneHu. JlecTBus ¢ apupMeTHUEeCKUMU
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenenp ¢ unensiM mnokaszareneMm. CTeneHb C pPaLMOHAIBHBIM MOKAa3aTEJEM.
. CBolicTBa CTEIEHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCUHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHbIle YHCTa. ApUPMETHYECKHE OIepalud ¢ JIeUCTBUTEIHHBIMU
1.7 yucnamMu. [lpuOnmx€HHble BBIYMCICHMS, IpaBWiIa OKPYIJIEHUS, NPUKHAKA H
OIICHKA Pe3yJIbTaTa BbIUMCICHHI
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia CUCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH
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Oynknus, cmocoOwl 3amanus Gynkiuu. ['paduk Gyaknuu. B3anmaO oOpaTHBIE

3 ¢bynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompenesneHUs W MHOXKECTBO 3HaueHuil (ynkumu. Hymu QyHKImpm.
39 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MHUHHMYMBI (QyHKIHH. Hambosblnee W HaumMeHbIIee 3HAUYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennasi (GyHKIUS C HaTypalbHBIM M LENbIM IOKa3arteneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnTotel rpapukoB ¢yHkuuil. CBoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrueckas 1 reomeTpudeckas mporpeccun. DopmMyna CII0KHBIX TPOIICHTOB
4 Havasa MaTeMaTH9IecKoro aHaam3a
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TPOM3BOJHONM K HCCICNIOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HaMMEHbIIEro 3HaueHUs! GYyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. Jlnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS
7.5 KoopauHaTs! 1 BEKTOPBI
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. Anrebpa u Hayalla MaTeMaTuyeckoro ananusa; 10 kiacc.
yrayonenHoe ooyuenue Mepsnsik A.T'., Homuposckuit 1. A., [Tonsakos B.M.; nox
penakiueit [lononsckoro B.E. O01iecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Wznarensckuii uentp «BEHTAHA-I'PA®»; AkunonepHoe 00111ecTBO
«M3parenscTBO «IIpocBemieHne»

* Maremaruka. Anrebpa u Hayasla MaTeMaTu4yeckoro ananusa; 11 kiacc.
yrayonenHoe ooyuenue Mepansak A.I'., Homuposckuii J[.A., [Tonsikos B.M.; oz
penakmueit [Tomonbckoro B.E. O01iecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp «BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

* MaTtemaruka. AnreOpa 1 Hadaja MaTreMaTH4eckoro anaimsa, 10 kmacc/
Mepaznsak A.I'., Homuposckuii [I.A., [TonsikoB B.M.; nox penakuueit
[Momonsckoro B.E., O6miecTBoO ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
Mznatenbckuii ienTp « BEHTAHA-I'PA®»; AkiiuonepHoe o011ecTBO
«M3narenscrBo «IIpocBemenney « MaremaTtuka. Anredpa u Hadana
MareMaTH4eckoro ananmsa, 11 kmacc/ Mepsnsak A.I'., Homuposckuii [1.A.,

[TonsikoB B.M.; nox peaakuueit [lononasckoro B.E., O6uiecTBo ¢ orpaHnueHHON
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oTBeTCTBEHHOCTHIO M3naTensckuit nentp «BEHTAHA-I'PA®»; AkunonepHoe

obmectBo «M3narensctBO «lIpocBemenue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://www.fipi.ru/ — ®OUITU

http://4ege.ru/ — 4 ET'D py

https://ege.sdamgia.ru/ — Pemy EI'D
https://infourok.ru/obobschenie-opita-raboti-sistema-podgotovki-uchaschihsya-k-
itogovoy-attestacii-po-matematike-859786.html — O6o061eHre onbiTa padOTHI
«Cucrema IMOATOTOBKH YHAIIUXCA K UTOTOBOM aTrTeCTaiuy 110 MaTEMaTUKE>»
http://rsoko.dpo53.ru/wp-content/uploads/2017/09/1togovyj-analiticheskij-
sbornik-2017.pdf —

HToroBhlif aHAIUTHYECKU COOPHUK
http://globuss24.ru/doc/sistema-podgotovki-uchashtihsya-k-gosudarstvennoy-
itogovoy-attestatsii-po-matematike — CucTtema MmoAroTOBKH y9aniuxcs K
roCy/IapCTBEHHOM (MTOTOBOI ) aTTECTAIlMU IO MaTeMaTHUKeE
https://www.metod-kopilka.ru/ispolzovanie-elektronnih-obrazovatelnih-resursov-
novogo-pokoleniya-eor-np-v-prepodavanii-matematiki-v-usloviyah-fgos-
64136.html — Mcnonp30BaHue 3JEKTPOHHBIX 00Pa30BATEIILHBIX PECYPCOB
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HoBoro nokojyienus (QOP HII) B npenogaBanuu MareMatuku B ycinoBusix GI'OC

https://ypox.pd/library/elektronnie_obrazovatelnie_resursi_v_sovremennoj__ 210
305.html — DnexTpoHHBIE 00pa30BaTEIbHBIE PECYPCHI B COBPEMEHHOM

o0pa3oBaTeIbHON Opranu3anuu

http://oTkpeITEIIYpOK. pd/%D1%81%D1%82%D0%B0%D1%82%D1%8C%D0%
B8/532279/ — Hcnomnbp3oBaHue 3JEKTPOHHBIX 00Pa30BaTEIIbHBIX PECYPCOB HA
ypOKax MaTeMaTHKH

https://proshkolu.ru/user/efros57/blog/526410 — DOP ans yuuTess MaTeMaTHKA
http://konkurs-kenguru.ru — MaTtemartuka st BCeX

[Toptan Math.ru: 6ubnroTeka, MeaMaTeKa, OJTMMITHA/IBI, 33/1a41, HAYUHBIC
IIKOJIBI, YIUTENbCKAast, UICTOPUS MAaTeMaTHKH

http://www.math.ru Marepuaisl o maTemaTnke B EquHOM KOJUIEKIMK

U (POBBIX 00PA30BATEIIBLHBIX PECYPCOB
http://school-collection.edu.ru/collection/matematika MockoBckwii ieHTp
HETPEPHIBHOTO MaTeMaTHYECKOro 00pa3oBaHus

http://www.mccme.ru Best anemenTapHas matemartuka: CpemHsis
MaTeMaTHYeCKas MHTEPHET-IIKOJIa

http://www.bymath.net I'azeta «Maremaruka» N3garensckoro goma «IlepBoe
ceHtsOps» http://mat.1september.ru -EI'D mo maremarnke: MoAroTOBKa K

TECTUPOBAHUIO
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http://www.uztest.ru 3agaun o reomeTpun: HHPOPMAIIMOHHO-TIOUCKOBAS
cucTeMa

http://zadachi.mccme.ru MatepreT-nipoekT «3agauny

http://www.problems.ru KommnbiotepHas MaTeMaTHKa B IIKOJIC
http://edu.of.ru/computermath Marematrka B «OTKPBITOM KOJUICIKE)
http://www mathematics.ru MaremaTrka B OMOIIlb IIKOJIBHUKY M CTYJCHTY
(Tectnl o MaTeMaTuke online)

http://www mathtest.ru Maremarrka B IKOJI€: KOHCYJIbTAIlAOHHBIN IICHTP
http://www.etudes.ru Marematnueckoe oOpa3oBaHuE: MPOIILIOE U HACTOSIIIIEE.
NHTepHeT-0M0IMOTeKa 10 METOAMKE MPENOIaBaHUS MATCMATHKH

http://www mathedu.ru Mexxaynapoatsie kKoHpepeHnun «MareMaTuka.
Kommsrorep. O6paszoBanue» http://www.mce.su -Hay4uro-o0pa3oBaTenbHbIid CaliT
EqWorld — Mup maTeMaTHYeCKUX ypaBHEHHIMA

http://eqworld.ipmnet.ru Hayuso-nonysipHblii pu3HKO-MaTeMaTHIECKHIA
KypHal «KBaHT»

http://wwwkvant.info http://kvant.mccme.ru O6pa3zoBaTenbHbBIH
MareMaTu4eckuil calt Exponenta.ru

http://www.exponenta.ru ITopran Allmath.ru — Bcs MmaTemaTnka B OJHOM MECTE
http://www.allmath.ru ITpuknagHas MaTreMaTKa: CIPaBOYHUK MaTEMaTHUSCKUAX
GopMyI1, IPUMEPHI U 3aa4H C PEIICHUSIMH

http://www.pm298.ru TIpoekT KidMath.ru — Jlerckas maTemaTnka

http://www.kidmath.ru Caiit anemenTaproit maremaruku JImutpus ['yimuna
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http://www.bashmakov.ruOnummnuaas 1 KOHKYPChI IO MATEMATUKE IS
IIKOJILHUKOB Beepoccuiickas oimMIiiaza MKOJIbHUKOB [0 MATEMATHKE
http://math.rusolymp.ru 3agaunuk a1 MOArOTOBKH K OJIUMITHAZAM 10
MaTeMaTHKe

http://tasks.ceemat.ru 3anumarenbHas MmaTeMaTika — OJIMMITAAIBI, UTPHI,
KOHKYPCBI [T0 MaTEMaTHKe IS IKOJIbHUKOB

http://www.math-on-line.com MaTtemaTudeckue OMMMIHAABI IS MIKOJILHUKOB
http://www.olimpiada.ru Matematnueckue OJUMITHAIBI ¥ OJIMMITHATHBIC 33 aUH
http://wwwzaba.ru MexayHapoaHbIH MaTeMaTH4ecKuii KOHKYpc «KeHrypy»
https://drofa-
ventana.ru/upload/iblock/a8c/a8cd79f67084d8573d5df7cc7fb38e2b.pdf —
Kpurepuu Bribopa yueOHMKA
http://window.edu.ru/resource/958/70958/files/1.pdf — CoBpemennas yuebOHas

KHHUTa

http://zdinfo.ucoz.ru/load/specialistu/shkolnomu_bibliotekarju/trebovanija_k_uch
ebnikam_novogo_pokolenija/13-1-0-41 — TpeboBanus kK yueOHHKaM HOBOTO
IIOKOJICHUA

http://l1ib2.znate.ru/docs/index-323563.htm| — Kpartkwii ananu3 yaeOHUKOB
MaTEeMaTHKH, UCTIOTh3YEMBIX B 00111€00pa30BaTEIbHBIX YUPEIKICHUIX
https://xn--j1lahfl.xn--

plai/library/professionalnij_standart_dlya uchitelya matematiki_191745.html —
41



[IpodeccronanbHblil CTAHAAPT AJI YYUTESE MATEMATUKH
http://atestat.umk-spo.biz/atest/injaz/matem — TecThl yunuTEeII0 MATEMATHKH
http://docplayer.ru/67694715-Programma-professionalnogo-rosta-uchitelya-

matematiki.html — ITpumep nporpaMmMel podhecCHOHAIBEHOTO POCTA YUUTEIS

marematuku http://yamal-obr.ru/articles/povishenie-kvalifikacii-uchiteley-
matema/ — IIpoGieMbl OBBIIICHUS KBATA(DUKALIMY YUUTEICH MATEMATHKY:

JIEHCTBUTEJILHOE U JKeJIaeMOe
https://multiurok.ru/files/orghanizatsiia-vnieurochnoi-raboty-po-matiematikie-v-

usloviiakh-riealizatsii-fgos.html — Oprauuzanus BHeypouHO#H pabOTHI IO

MareMaTuke B ycioBusax peanuzanuu OI'OC
https://moluch.ru/archive/120/33352/ — Ilporpamma BHEYPOUYHOM ACATCIHHOCTH

110 MaTeMaTuke «MaTemaTuka mocje YPOKOB»

https://kopilkaurokov.ru/matematika/prochee/vnieurochnaiadieiatielnostuchitielia
matiematikinapravliennaianapovyshieniiemotivatsiikizuchieniiumatiematiki —
BHeypquaﬂ ACATCIIbHOCTD YYHUTCIIA MATCMATHKH HAIIPpABJICHHAA HaA ITOBLIIICHHUC

MOTHBALlMU K U3YYCHHUIO MAaTCMAaTHKHU
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