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MNOSICHUTEJIbBHASA 3AININCKA

YueOHsbiit peaMer «Anredpa u Hayajia MATEMAaTUYECKOTO aHaan3a. YTiyOJeHHbI
ypOBEHBb» SIBIAETCA pasjenoM kypca «Martematukay. PaGouass mporpamma mo
yyeOHOMYy mpeamery «AnreOpa ¥ Hayajga MaTEeMaTHYECKOrO0  aHaJlM3a.
VYrny6nennsiii yp oBeHb» 111 oOyuaroniuxcs 10-11 kimaccoB pa3paboTana Ha OCHOBE
denepaibHOTO rocyAap CTBEHHOTO 00pa30BaTebHOTO CTAHIapTa CpEIHEro o0IIero
00pa3oBaHUs ¢ YUETOM U COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEABABISIEMbIX K
MaTeMaTU4eCcKOMy o0Opa30BaHUI0, WU TpaJULUN POCCUIICKOTO 00pa3oBaHud,
KOTOpBIE obecreunBaroT OBJIaJICHUE KJTFOUEBBIMU KOMIIETEHLIUSIM U,
COCTaBIISIIOIIIUMU OCHOBY ISl HEMPEPBIBHOTO 0O0pa30BaHUS U CaMOpAa3BUTH, a
TaKXK€ IeJTOCTHOCTh  OOIIEKYJbTYPHOTO, JUYHOCTHOTO U T[O3HABaTEIbLHOTO
pa3BuTHs oOyuaronuxcs. B mporpamme yuteHsl uaen u mnoioxenus Konuenuu
pa3BUTHA MaTeMaThdeckoro ooOpazoBanus B Poccuiickoit deneparmu. Pabouas
nporpaMma IO TpeaMery «Anredpa M Hadajga MaTEMaTUYECKOTO aHalu3a.
VYriyOsieHHbI YpOBEHb)» OpPHUEHTHPOBAHA HAa LEJNEBbIE MPHUOPHUTETHI JTYXOBHO-
HPABCTBEHHOT'O  pa3BUTHS, BOCHUTAHUS MW COLMANIM3alMM  OOYydarolmuxcs,
chopmysip oBaHHbIE B (hefep anbHOM paboyelt nporpamMMe BOCIUTAHMUS.

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O INPEJIMETA «AJITEBPA U
HAUYAJIA MATEMATHYECKOTO AHAJIM3A. YIJIYBJEHHBIN
YPOBEHb»

VYueOHbIll Kypc «Anredpa M Hayajla MaTeMAaTHYECKOTO aHaIu3a» SIBISETCS
OJHUM M3 HambOoJiee 3HAYMMBIX B MpPOTpamMMe CpeaHero ooImiero obpa3oBaHus,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH O0ECHEeYUBAET HMHCTPYMEHTAJIbHYIO 0a3y AJis
U3YUYEHUS] BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOpOHBI, GOpMHUPYET
JOoTHYECKOe M a0CTpaKTHOE MbIIIJIeHHe O0yYaroluxcs Ha ypOBHE, HEOOXOAUMOM
JUISL OCBOCHHUSI MH(GOPMATUKH, OOIIECTBO3HAHUS, UCTOPHH, CIOBECHOCTU U JPYTHUX
auciuiuiiH. B pamkax maHHOro ydeOHOTO Kypca oOyuaromiuecs OBJIaJI€BarOT
YHUBEPCAJbHBIM SI3BIKOM COBPEMEHHOW HayKu, KOoTopas (GopMyIupyeT CBOU
JTOCTIDKEHHSI B MAaTEMaTHUECKOU (opmMe.

VY4eOHbIll Kypc anreOpbl U Hadyajdl MaTeMaTUYECKOTO aHalin3a 3aKiiaJbIBacT
OCHOBY [IJI1 YCIEIIHOTO OBJIaJICHUS 3aKOHaMH (HU3UKHU, XWUMHUH, OHOJIOTHUH,
MOHUMAaHUS OCHOBHBIX TEHJICHIIUN Pa3BUTH IKOHOMHUKH M OOIIECTBEHHOW KHU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX IM(PPOBBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BaTh MX MJIsI JalibHEHIIero oOpa3oBaHUS U B
MOBCEAHEBHON >KM3HU. B TO xe Bpems oBiiajieHue aOCTPaKTHBIMU U JIOTUYECKHU
CTPOTMMH KOHCTPYKUMSIMHU aireOpbl M MaTEeMaTHYECKOTO aHaliu3a pa3BUBAET
yMEHHE HaxOJIuTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JIOKAa3bIBATb
YTBEPKACHUS C MOMOINBI0 MHAYKLIHWU U PaCCy’kKIaTh NEAYKTHUBHO, HCIOJIb30BaTh
00001IeHne W KOHKpETU3aluio, al0CTparupoBaHUE U aHAJIOTHIO, (HOPMHpYET
KpEaTUBHOE M KPUTUUECKOE MBIILJICHUE.



B xonme u3yueHus yueOHOro Kypca «Anredpa M Hayajla MaTEMAaTHYECKOTO
aHajau3a» oOydyaroluecs IMOJY4YaroT HOBBIM OMBIT PEHICHUS NPUKIAJHBIX 3aad,
CaMOCTOSITETLHOTO TIOCTPOCHHUS MAaTEeMAaTHYECKUX MOJIENeld peadbHBIX CUTYaInH,
UHTEpTIpETAllMM  TIONYYEHHBIX  peIIeHHid, 3HAKOMSTCA C  [pUMepaMu
MaTeMaTUYEeCKUX 3aKOHOMEpHOCTE B TMPHUPOAE, HAyKe M HCKYCCTBE, C
BBIAIOIIUMUCS MAaTEMAaTUYECKUMHU OTKPBITHUSIMU U UX aBTOPaMHU.

VYueOHbIll Kypc 00safjaeT 3HAYUTEIbHBIM BOCIHUTATEIBHBIM IOTEHIIUAIOM,
KOTOpBI peanu3yercs Kak dYepe3 Yy4eOHbIH Matepuall, CHOCOOCTBYIOIIUMA
(GbOopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUSA, TaK U uepe3 crenupuky ydeOHOU
NESTENbHOCTH, TpeOyIomeld MNpOJOKUTENIbHON  KOHLIEHTpAlUUuu  BHHUMAaHUSA,
CaMOCTOSITEIbHOCTH, aKKypPaTHOCTH U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN pe3yiabTarT.

B ocHoBe MeTouku 00yudeHus anredpe n HayajaM MaTeMaTUYECKOTO aHalln3a
JSKUT NEATENbHOCTHBIN NP UHIMI O0yYEHHUS.

B ctpykrype yuedHOro Kypca «Anredpa v Hauaia MaTeMaTUYECKOTO aHAIN3a»
BBIJIEJICHBI  CIIEAYIOIIME COJep KaTeIbHO-MEeToANYeckre JuHuM: «Yucna wu
BbIUMCIEHUS», «DyHKIMM U rpadukn», «YpaBHEHUs U HepaBeHCcTBa», «Hauama
MaTeMaTU4eckoro  aHanu3a», «MHokecTBa © Joruka». Bce OCHOBHBIE
COJZIep KATETbHO-METOIUYECKUE JIMHUM W3Y4YalOTCs Ha MPOTSKEHUH JBYX JIET
00y4eHHs Ha YpOBHE CpEIHEro o0111ero oopa3oBaHus, €CTECTBEHHO TOTIOJHSS IPYyT
JIpyra v MOCTENEHHO HAChIIasiCh HOBBIMU TEMaMu U pa3aenaMu. JlaHHbIA yueOHBIi
KypC SIBIIIETCSI MHTErpaTUBHBIM, IOCKOJIbKY O0OBEIMHAET B cede coaepKaHue
HECKOJIbKUX MaTeMaTU4YeCKHX JHUCUUIUIMH, TaKUX Kak ainredpa, TpUrOHOMETpus,
MaTeMaTUYEeCKUW aHaJu3, TeOP U MHOXKECTB, MaTeMaThyeckas Jioruka u npyrue. [1o
Mepe TOro, Kak oOyyarouuecs OBJ1aeBaloT BCE OoJiee MUPOKUM MAaTEMATUYECKUM
anmaparoM, y HUX MOCJIeI0BaTENbHO (OPMUPYETCS U COBEPIICHCTBYETCSI YMEHUE
CTPOUTh MAaTEMAaTHYECKYI0 MOJENb pEaJbHON CUTyallMH, MPHUMEHSATh 3HAHMUA,
NOJyYeHHbIE TPU HM3y4YEHUU Y4eOHOTO Kypca, A PEHICHUS CaMOCTOATEIbHO
copMyIMpOBaHHON MaTeMaTHYECKOW 3ajayu, a 3aTeM HMHTEpIpPETUPOBATH CBOU
OTBET.

CopepikatenbHO-MeTOqMUecKass JUHUS «Uucna ¥ BBIUKCICHUS» 3aBeplIaeT
(dbopMupOoBaHUE HABBIKOB HCIOJIB30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOE OBLIO
HA4yaToO Ha YpOBHE OCHOBHOTO 0011ero oopasoBanusi. Ha ypoBHe cpennero oo1iero
oOpa3oBaHuss oco0oe BHUMaHue yjuensercs  (OpMUPOBAHHMIO  HABBIKOB
pAaIMOHATbHBIX BBIYHMCICHUN, BKIIOYAIONUX B Ce0sl MCMOJB30BaHUE PAa3MUYHBIX
dbopM 3amucu uucia, yMEHHE JelaTh MNPUKUAKY, BBIMNOJHATH MPHUOIMKEHHBIE
BBIYHMCIIEHUS, OLIEHUBATh YHUCIOBbIE BBIpAXEHHs, pabOTaTh ¢ MaTEeMaTHUYECKUMHU
KOHCTaHTaMH. 3HAKOMble OOyYalIIMMCAd MHOXECTBA HATypajbHbIX, UEIbIX,
palMOHAJIBHBIX M JEUCTBUTENBHBIX  YHCEN  JOIOJHAIOTCS  MHOXECTBOM
KOMIUIEKCHBIX —4Mcen. B  KaXaoM U3 3THUX MHOXKECTB paccMaTpHUBaIOTCS



CBOMCTBEHHBIE €My cleuu(pUUEecKue 3aJayd M Olepaluu: JeJICHUE Haleno,
ONEpUPOBAHME OCTATKAMU HA MHOYKECTBE IEJbIX YHCENI, OCOObIE CBOWCTBA
paluMoOHaNbHBIX U UPPAUUOHAIBHBIX YHCEN, apU(METUUECKUE ONEepalnu, a TaKxKe
U3BJICYCHUE KOPHS HATypPaJIbHOW CTEIIEHM HA MHOXKECTBE KOMILIEKCHBIX YHCEIl.
biaromgaps mocnenoBaTelbHOMY pPACIIMPEHUIO KPYTa MCIOJb3YEMBIX YHCEI H
3HAKOMCTBY C BO3MOYKHOCTSIMH WX NPHUMEHEHHs IS PELICHHs pas3jU4yHbIX 3a]ad
dbopMupyercsi peACTaBICHUE O €IMHCTBE MaTEeMaTUKUM KaK HayKd U €€ poJju B
IOCTPOEHUN MOJIENEeH peanbHOro MHpa, MHUPOKO HCIOJIb3YIOTCS 0000IIeHne u
KOHKD €TU3a1usl.

JIunusa «YpaBHEHMS U HEPABEHCTBA» peEalU3yeTcs Ha MPOTIKEHUU BCEro
oOyueHMs Ha YPOBHE CpeaHero obmiero oOpa30BaHMS, MOCKOJbKY B KaXJI0M
pasnene Ilporpammel NpenyCMOTpEHO peEILICHHE COOTBETCTBYIOIMX 3anady. B
pesyibTare oOydyaroluecs OBJAJEBAIOT PAa3JIMYHBIMU METOJAMH P eIICHUS
palMoOHANbHBIX, HWPPAIMOHATBHBIX, [OKa3aTeNbHBIX, JIOTapUPMUUYECKUX |
TPUTOHOMETPUYECKUX YpPaBHCHMM, HEPABEHCTB M CUCTEM, a TaKke 3ajad,
coaepx)amux mnapaMmerpsl. [lolydeHHbIE yMEHHsS IIMPOKO HCHOJIB3YIOTCA IPH
UCCIIEA0BAaHMU (PYHKIMI C MOMOIIBIO MPOU3BOJHOM, IPU PEIIEHUH I UKJIaIHbIX
3a7lay U 3aJa4 Ha HaXOKJIEHUE HAWOOJbIINX U HAUMEHBIINX 3HAYECHUH (PYHKIUU.
JlanHas coneprkaTelibHas JIMHMS BKIIOYAET B ce0sl Takxke (popMHUpOBaHHE YMEHUI
BBINIOJIHATh  pacu€rel 1o  (Gopmysam, npeoOpa3zoBaHus palUOHAIBHBIX,
UPPpALMOHANBHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHUM, a TaKXKe BbIPaKEHUM,
CoJiepIKallluX cTeneHu u Jorapudmel. braromaps mzyueHuto anreOpandeckoro
MaTep hajia mp OUCXOJUT AajbHelIIee pa3BUTHE aJITOP UTMUYECKOTO U a0CTPaKTHOTO
MBILIEHUS 00y4aromuxcsi, (OpMHUPYIOTCSI HAaBBIKU AETyKTUBHBIX PacCy>KIACHUH,
paboThl C CUMBOJIbHBIMU (OpMaMu, TMpEJCTaBiICHUS 3aKOHOMEPHOCTEH U
3aBUCHMOCTEN B BUJI€ pPABEHCTB U HEpaBEHCTB. Ajrebpa npesiaraer 3pQeKTuBHbIE
UHCTPYMEHTBl JUISl pEUICHUS MPAaKTHUYECKUX U ECTeCTBEHHO-HAYyYHBIX 3ajad,
HaIJISIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKHU.

CopnepixarenbHo-MeToauueckass JnuHUS «DyHKIuM #u  TpaduKku» TECHO
NEepEIUIeTaeTCsl ¢ APYTMMHU JIMHUSMU Y4eOHOTrO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3aJa€T MOCIEN0BATEIbHOCTh U3yUEHUsI MaTepuaia. M3ydeHue CTeneHHou,
NOKa3aTeNbHOM, J0oTap UPMHUUECKON U TP UTOHOMETP MUECKUX (PYHKUMH, UX CBOMCTB
U rpaukoB, UCIOIb30BaHUE (DYHKUMU ISl pelIeHHs 3ajlad U3 JpYTrux yuyeOHBIX
IIPEIMETOB U pPEaJbHOM )KU3HU TECHO CBSA3aHO KAK C MaTEMATUYECKUM AHAIU30M,
TaK U C peuleHHeM ypaBHEHUl W HepaBeHCTB. IIpu 3TOoM Oo0JibIIOE BHUMaHHE
yaensiercss (popMUPOBAHUIO YMEHHUS BbIpaxaTh (GOpMyIaMU 3aBUCUMOCTH MEXIY
pa3MYHbBIMU BEIWYMHAMU, HCCIENOBaTh IMOJydyeHHble (YHKUUU, CTPOUTH UX
rpaduku. Matepuain 3Toi cojepKaTeIbHOM TMHUU HalleJIeH Ha pa3BUTHUE YMEHUN U
HAaBBIKOB, [IO3BOJIAIOIIMX BbIPaXXaTh 3aBUCUMOCTA MEXAY BEIUYUHAMU B Pa3IUYHOU



dbopme: aHATUTHYECKOM, rpaduueckoil u cioBecHOU. Ero n3ydeHue cnocoOCTByeT
pPa3BUTHIO aJTOPUTMHUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K 0000IIeHHI0 U
KOHKp €TU3aIliH, UCIIOJIb30BAHHUIO aHAJIOTHH.

ConepxarenpHas nuHHA «Hadama maTeMaTHdeckoro aHalm3a) MO3BOJSET
CYILLIECTBEHHO PaCIIMPUTh KPYI KaK MaTeMaTUYECKHX, TaK U MPUKIAJHBIX 3a/ady,
JNOCTYIHBIX O00Yy4YarouuMcs, TaK KaK Yy HHMX THOSIBJISETCS BO3MOXHOCTb CTPOUTH
rpaduKku CIOXHBIX (PYHKIUH, ONpeAensaTh MX HAWOOJbIINE W HaUMEHBIITHE
3HAYEHMSI, BBIYUCIATH IUIomanu Guryp U oOBEMBI Tell, HAXOAUTh CKOPOCTU H
yCcKOpeHusi mpoueccoB. JlaHHas conaepikaTeldbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOCHHMS MaTEeMAaTHUECKUX MOJENe pealbHbIX CHUTyallui,
MO3BOJISIET HAXOIUTh HAWTYUIlIee P eIICHHEe B P UKJIAIHBIX, B TOM YHCIIE COIUaIbHO-
SKOHOMHUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHalin3a
CrocoOCTBYeT pa3BUTHIO a0CTPaKTHOTO, (OPMaTbHO-IOTHYECKOTO U KPEaTUBHOTO
MBIILJICHUSI, (OPMUPOBAHUIO YMEHUH pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTEMaTHUKU B HAyKe, TEXHUKE U UcKyccTBe. OOyuaronimecs y3HatT O BBIIAIOITUXCSI
pe3yibTaTax, MOJIYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKH KaK HAyKh, U 00 HX
aBTOpax.

CopepikatenbHO-MeTOAUYECKass JTUHUS «MHOXeCTBa M JIOTHKA» BKIIOYAET B
ce0s DJEeMEHThl TEOPUUM MHOXKECTB M MaTEeMaTHYEeCKOM JOTHKH. TeopeTuko -
MHO>KECTBEHHbIE TP EACTABIICHUS NP OHU3bIBAIOT BECh KypC IIKOJbHOM MaTeMaTUKH
U TpeajaraioT HauOojee yHHUBEpCAJbHbIM SA3bIK, OOBEIUHSIONUNA BCE Ppa3Jelbl
MaTeMaTUKU ¢ e€ TPUIOXKEHUH, OHU CBS3BIBAIOT pa3Hble MaTeMaTUYeCKHe
JUCHMIUIMHBI W WX TPWIOXKEHUs B enuHoe uenoe. [losTromy BakHO [1aTh
BO3MOXHOCTh OOyuaroniemMycs IOHMMATh TEOPETUKO-MHOXKECTBEHHBIN  S3bIK
COBpPEMEHHOM MaTEeMaTHKU U UCIOJb30BaTh €r0 I BBIPAXKEHHUS CBOUX MBICTIEH.
Jpyrum BaXHBIM TPU3HAKOM MATeMAaTUKH KaK HayKH CIeAyeT TMpHu3HATh
CBOMCTBEHHYI0 €W CTpOroctb OOOCHOBaHUN U CJIENOBAaHUE OIPEACIEHHBIM
OpaBWjaM  IOCTPOEHHS ~ JOKa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMH
MaTEMaTUYECKOW JIOTUKU CIIOCOOCTBYET PpPa3BHUTUIO JIOTUYECKOTO MBIIIICHUS
00yyYaroIuXxcs, MO3BOJISIET UM CTPOUTh CBOM PAaCCyJIECHUS Ha OCHOBE JIOTHYECKUX
np aBwI, GOPMUPYET HABBIKUA KP UTHUECKOTO MBIIIICHHS.

B yuebHOM Kypce «Anrebpa W Hayalla MaTeMaTHUYECKOTO aHAJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJEIUPOBAHUS, KOTOPBIC IPU3BaAHBI
crnocoOCTBOBaTh (POPMUPOBAHHIO HABBIKOB TMOCTPOEHHUS MOJEIEH pealbHbIX
CUTyalluid, HCCIEAOBaHUS OJTUX MOJENed ¢ MOMOIIbI0 amnmapara aireOpbl U
MaTEeMaTUYEeCKOr0 aHaju3a, MHTEpIpEeTaluu MOJYyYEHHbIX pe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KAl U3 pa3/esioB [P OrpaMMbl, MOCKOJIbKY BECh MaTep haj
y4eOHOro Kypca HIMPOKO HCHOJb3yeTcs I pelleHusl MpUuKiIagHbiX 3anad. [Ipu
pellIeHn:  pealibHbIX  MNPaKTHUYEeCKUX  3ajay  oOydYarllluecs  pa3BUBAIOT



HaOJIIOIaTeTbHOCTh, YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCMOJIb30BaTh  aHAJOTUI0, 0000maTh HM  KOHKPETHU3UPOBATH  MpoOIeMy.
JlesitenbHOCTE  TIO  ()OPMHUPOBAHUIO HABBIKOB PEIICHHWS MNPUKIATHBIX 3ajad
OpTaHU3yeTcs B MpOIlecce U3YUEHUSI BCEX TeM y4eOHOTro Kypca «Anredpa u Hadasa
MaTEeMaTUYECKOTO aHaIN3ay.

MECTO VYUYEBHOI'O TIIPEIMETA «AJITEBPA W HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A. YIJIYBJIEHHBIA YPOBEHb» B
YUYEBHOM IIVIAHE

Ha wu3yuenme yudeOHOro Kypca «Anredpa W Haudajla MaTEeMaTHUYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 Jaca B HEJENIO).

YUYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOT' O
MPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI JJISA YYEHUKA
Marematuka: anreOpa W Hadaja MaTEeMAaTHYECKOTO aHaJinu3a, TeOMETpHUs.
I'eomerpus. 10-11 knaccel: y4yeOHMK 1u1si 0011e00pa3oBaTEIbHBIX OpraHU3aluUil:
0a30BbIii 1 yrinyOnéHablid ypoBHu. AtanacsaH JI.C, byty3os B.®., Kagomues C.b.,
JI. C. Kucenesa, 3. I'. [lo3usixk M.: IIpocsemenne
METOANUYECKHUE MATEPUAJIbI JISA YYUTEJIA
Martematuka: anrebpa W Hayaja MaTeMaTHUYECKOTO aHalik3a, TeOMETpHUs.
['eomerpusi: 10—11-e kmaccel: 0a30BBIN U yTIITYOJIEHHBIA YPOBHUA: METOIUYECKUE
pexomennammu k yueOnuky JI. C. Atanacsna, B. @. bByty3osa, C. b. Kagomuesa u
np. — Mocksa: [Ipocsemenue
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCblI CETH
HUHTEPHET
1. Tloypounsie oOpazoBaTeNnbHbIE MAaTepHaNbl JUISl ydalluxcs: [DIEeKTpOHHBIN
pecypc] // TocymapctBenHass oOpa3oBatenpHas tuiatdhopma "Poccuiickas
anekTpoHHas nmkoa" (cokp. POII). URL: https://resh.edu.ru.
2. Iloypounbsie oOpa3oBaTelbHBIC MaTEpHUANBl I yYaIIuXcs: [DIeKTpOHHBIHA
pecypc] // TocymapcrBeHHass oOpa3oBatenbHas 1uiathopma "MOCKOBCKas
anektponHas Ilkoma" (coxp. MDII). URL: https://uchebnik.mos.ru.
3. O6pa3oBaTenbHbINi pecypc s ydauuxcs: [DiekTpoHHblit pecypc] // LHudponas
oOpa3oBatenbHas miathopma "SKimace". URL: https://www/yaklass.
4. OOpasoBaTenbHBI pecypc IS ydamuxcs: [DIeKTpoHHBIM pecypc| //
Oobpa3zoBarenbHas oHnaitH-atpopma Yum.py. URL: uchi.ru.
5. Karanor nmudpoBoro o0pa3oBaTebHOTO KOHTEHTA: [DIEKTpOHHBIA pecypc] //
bubnuoreka 1mmdpoBoro obOpazoBatenbHoro koHTeHTa (cokp. I[OK). URL:
https://m.edsoo.ru
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10 KJIACC

Yucaa 1 BHIYUCICHUS

Panmonanbubie uucina. OOBIKHOBEHHBIE W JCCATHYHBIC APOOU, MPOLEHTHI,
OeckoHeuHble mepuoaudeckue apodu. [Ipumenenume npoOeil M TPOILEHTOB s
pelIeHus NP UKIAaAHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACIed 3HAHUM U P €aJbHOM KU3HMU.

[evicteurenbuple  uucina. PanvonanbHble W MppALMOHAIBHBIE YHCIA.
Apudmernueckue  omepauudd € JIEUCTBUTEIBHBIMH  YucCIaMu.  Moayib
JENCTBUTENILHOTO 4YHUCIa U ero cBoictBa. [IpubnikEéHHbIE BBIYUCIECHUS, TpaBUIia
OKpYTJIEHHSI, TP UKUIKA U OLICHKA Pe3yJIbTaTa BRIYMCIICHUM.

Crenenp ¢ uensiM mnokaszateneMmM. buHom Hbiorona. Hcnonb3oBaHue
noaXo el GopMbl 3aMKUCH TEUCTBUTEIBHBIX YHUCEN JJIs PEIICHUs TP aKTHYECKUX
3aJ1a4 Y 1P €ACTaBICHUS JTaHHBIX.

Apudmernueckuii KOpeHb HATYpaJbHOU CTEIIEHH U €0 CBOICTBA.

CreneHp ¢ pauMOHAJIBHBIM TIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JIEUCTBUTEINLHBIM ITOKa3aTEIEM.

Jlorapugm umcna. CpoiictBa mnorapudma. JlecaTuuHble U HATypaJibHbIE
Jaorap u(pMmsl.

CuHyC, KOCHMHYC, TaHI'€HC, KOTAHI'€HC YMCIOBOTO apryMeHTa. ApPKCUHYC,
APKKOCHHYC ¥ apKTAaHI€HC YHUCIOBOTO apTyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHbIE TNpeoOpa3oBaHusl. YpaBHEHHE, KOPEHb
ypaBHeHHsd. PaBHOCHIIbHBIE YpaBHEHMS M ypaBHEHHs-cienctsus. HepaBeHCTBO,
pelIeHrue HEp aBEHCTBA.

OCHOBHBIE METOJbI PEIICHUs LETbIX U AP OOHO-palMOHATBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOIOYJIEHbl OT OJHOW IepeMeHHOW. JleleHne MHOrousjaeHa Ha
MHOTOUJIeH ¢ ocTaTkoM. Teopema bezy. MHOrouieHbI ¢ enbIMUA KOAIPPHUITMEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BIPaXKEHUH, COJEpKANTUX CTEIICHH U KO HU.

NppauroHanbHbie ypaBHEHUS. OcHoOBHbIE METOIbI p eIICHUS
VPP AUMOHAIBHBIX Y aBHECHHUI.

[Toka3aTtenbHble ypaBHEHUS. OCHOBHBIE METOAbI PEHICHUS MOKa3aTENbHBIX
yPaBHEHHU.

[IpeoOpa3zoBaHue BbIp aKEHUI, cofepKalIuX Jorap upMsl.

Jlorapudmuyeckue YpaBHEHUS. OcHoBHbIE METOAbI pelIeHns
JorapUpMHUUECKUX ypaBHEHUI.

OcHOBHbBIC TPUTOHOMETP HUECKHE bopMyIIbL. [IpeobpazoBanue
TPUTOHOMETP HYECKUX BBIPp A)KEHUU. Perenne TpuroHoMeTp u4ecKux ypaBHEHUM.

Pemienne cucrem JIMHEHMHBIX ypaBHEHUH. MaTpula CHCTEMbI JIMHEWHBIX
ypaBHeHui. OTp e1eTUTeNb MAaTP ULIbI 2X2, €r0 Fr€OMETP UIECKUN CMBIC U CBOWCTBA,



BBIYMCJICHUE €r0 3HAYCHMsI, MPUMEHEHUE OMpeEACIUTENs ISl PEUICHUSI CUCTEMBI
JUHEWHBIX ypaBHEHUU. PelleHne MNpUKIagHBIX 3aJad C TOMOIIBI CHUCTEMBI
JIVMHENHBIX ypaBHEeHUU. VccnenqoBanue mOCTpOEHHON MOJENH C MOMOIIBIO MaTp L]
Y OTIP €/ICITUTENEH.

[ToctpoeHne maTteMaTUYECKHMX MOJIEIEU PEANbHOU CUTyallMd C TOMOIIBIO
YpaBHEHUM W HEpaBEHCTB. [IpuMeHeHMe ypaBHEHWH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYEeCKUX 3aJad M 3a7a4 U3 pa3IndHbIX 001acTell HAYKU U p ealbHOM )KU3HHU.

DyHKUMH U TPaPuKU

Oyukiysi, cnocoObl 3amanus (yHkuud. B3aumHO oOpaTHble (QyHKIHU.
Komnosunust  ¢ysnkmmit. I'paduk ¢yskuuu. OneMeHTapHble mpeoOpa3oBaHus
rpaduKoB QyHKIUH.

OO6nacTb omnpeneneHus: 1 MHOXECTBO 3HaueHud ¢(yHkuuu. Hynu dyskuuu.
[IpomexyTku 3HaKOmOCTOSTHCTBA. YETHBIE M Heu€THble GyHKIMU. [lepuonnueckue
dbynkun. [IpomMexxyTkn MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHHUMYMBI
dbynkun. Hanbobiiee 1 HauMeHblliee 3HaYeHUsI (PYHKIIMUA Ha TP OMEK Y TKE.

JluneitHas, kBajgpaTu4yHas W JpOOHO-TUHEHHAas (QyHKIUU. DIeMeHTapHOe
UCCIIEZIOBAHUE U MTOCTPOEHHUE UX I'Pa(pUKOB.

Creniennass (QyHKIMS C HaTypaJibHBIM M IIENIBIM ToKa3aTeneM. E€ cBoiicTBa u
rpacduk. CoiicTBa u rpaduk KOpHsS N-0i cTeneHn Kak QyHKIHUKA 0OpaTHOM CTENEeHU
C HATyp AJIbHBIM ITIOKa3aTENEM.

[loka3zatenbHas W jorapudmMuyueckas (yHKIUHA, WX CBOWCTBA U TpaduKu.
Hcnonb3oBanue rpadukoB QyHKIUN 1715 peIISHUS ypaBHEHU.

TpuroHomerpudeckass OKpPYKHOCTb, OIPEIEICHUE TPUTOHOMETP UUECKUX
GYyHKIMI 4UCTIOBOrO apTryMEHTa.

QOYyHKUMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHbIX IMPOLECCaX U SBJICHUAX.
I'paduku peanbHbIX 3aBUCUMOCTEA.

Hauana MaTteMaTH4eCKOro aHaJin3a

[TocnenoBaTenbHOCTH, CHOCOOBI 3ajaHus TMocienoBaTenbHOCTE. MeTon
MaTeMaTH4e€CKOW MHAYKIMU. MOHOTOHHBIE U OTPaHUYEHHBIE TTOCIIEI0BATEILHOCTH.
Hcropurss BO3HMKHOBEHUS MAaTEMaTHYECKOI'O0 aHAlIW3a KaK aHaln3a OECKOHEYHO
MaJlbIX.

Apudmernueckas U reomerpuueckas nporpeccud. beckoneuHo yObIBaromias
reomerpuyeckas nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH TIeoMEeTpHUYEecKO il
nporpeccud. JIMHenHblil U AKCIIOHEHIMANBbHBIN pocT. Yucno e. ®opMyia CoxKHbIX
OpoOLEHTOB. [cnosib30BaHWe MpoOrpeccud Ui pPEIIeHMs peaibHbIX —3a1a4
NP HUKJIAJHOTO XapakKrepa.

HempepriBHbie (QyHKIIMM W UX CcBoWcTBA. TOYKHM pas3pbiBa. ACHMIITOTHI
rpadukoB ¢yHkimii. CBolicTBa (QYHKIMI HENpepbIBHBIX Ha OTpe3ke. Meroa



VWHTEPBAJIOB [JIsI pPELICHUS HepaBeHCTB. [IpuMeHeHue CBOWCTB HENpepbIBHBIX
(GYHKIMI 1181 p enieHus 3a/1a4.

[lepBas u BTOpas npousBoHbIe GyHKIMU. OnpeaeneHne, reOMETp NIECKui 1
(bu3MYEeCKUil CMBICT MPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K rpaduKy QyHKIUH.

[IpousBoaHbIE  BIEMEHTApHBIX (byHKIIHA. [IpousBogHass  CymMBl,
P OM3BEACHUS, YACTHOTO U KOMIO3ULUU (DYyHKLUH.

MHo:KecTBa U JIOTHKA

MHoOKecTBO, oOmnepanuu HaJl MHOXKECTBAMM M HUX CBOMCTBA. Jlnarpammel
Oinepa—Benna. IIpumeHeHHe  TEOpETUKO-MHOXKECTBEHHOIO  ammapara IS
OIMCAaHUA peajbHBIX IPOLECCOB W SBJIECHUM, IPU PEIICHUU 3a0a4 U3 JAPYTHX
y4eOHBIX TP €IMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTHYECKOrO0 OO0BEKTa, CIEACTBHUE,
JI0KA3aTeNIbCTBO, PABHOCUJIBHBIC Y aBHEHUS.

11 KUIIACC

Yuca v BBIYUCTEHUS

Hatypanbubie u nenbie uucina. [IpumeHeHre NpHU3HAKOB JACIUMOCTU LIETBIX
yucen, HamOompmwuii oOmmuii genurtens (mamee — HOJl) m Hammenbmiee ooOmiee
kpaTtHoe (nanee — HOK), ocratkoB mo moayJto, anroputMma EBknuna aiis p emenus
3aJ1a4 B LEIBIX YUCIIAX.

KommnekcHpie uwncna. Anredpanueckass W TpUTOHOMeTpudeckas (opmbl
3alUCH KOMIUIEKCHOTO uwMcia. ApudMeTHueckue ornepamud ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHue KOMIUIEKCHBIX 4YHCEI Ha KOOPAMHATHOW TIJIOCKOCTH.
®opmyisia Myaspa. KopHu N-oii crenenn u3 KoMIuieKCHOro uwucia. [Ipumenenue
KOMIUIEKCHBIX YHCeN JJIs peleHust GU3NYeCKuX U reoOMEeTpHUUYecKuX 3ajad.

YpaBHeHUs U HEPABEHCTBA

CucreMa ¥ COBOKYITHOCTb ypaBHEHUM U HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI
U CUCTEMBI-CIIe/ICTBUSI. PaBHOCHUIIbHBIE HEP aBEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPHYECKUX  yPaBHEHWA C  MOMOIIBIO
TPUTOHOMETP MUECKON OKPYKHOCTH. PellieHne TpUroHOMETp MUECKUX HEpP aBEHCTB.

OCHOBHbIE METOJbl pEIICHUS TMOKA3aTeIbHBIX U  JIOTap UPMUUIECKUX
HEp aBEHCTB.

OCHOBHbBIE METOBI PEIICHUS UPPaILMOHATBLHBIX HEP aBEHCTB.

OCHOBHBIE METOJABI PEIICHHS CHCTEM M COBOKYIIHOCTEW palMOHAJIBHBIX,
UppalrOHaIbHBIX, IOKa3aTeNbHBIX U JIOTap UGMUYECKUX YPaBHEHUI.

YpaBHEHNs1, HEpPABEHCTBA U CUCTEMBI C MApaMETP aMHu.

[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K P ELICHUIO MATEMATUYECKUX
3a7]a4y ¥ 3a7a4 U3 Pa3IUYHbIX 00JJacTeil HAYKU U pealibHOM KU3HU, UHTEP P eTaIus
MOJIy4YEHHBIX PE3YJIbTATOB.



@OyHKUMU U TPpaPUKH

I'paduk kommoszummu ¢yHKuuil. ['eomerpuueckue o00pa3bl ypaBHEHMA U
HEpaBEHCTB Ha KOOPAMHATHOU MIOCKOCTH.

Tpuronomerpudeckue (GyHKINHU, UX CBOICTBA U rpaduKH.

['paduueckne MeToabl pelieHUs ypaBHEHMM W HepaBeHCTB. [ 'paduueckue
METO/Ibl pellIeHus 3a7a4 C MapaMeTpamu.

Hcnonb3oBanue rpadukoB QYHKIMA I UCCIEAOBAaHUS MPOLIECCOB U
3aBUCHUMOCTEH, KOTOpbI€ BO3HHMKAIOT NPHU PEUICHWU 3aJady U3 JIPYruxX y4eOHBIX
IpEeIMETOB U PeaIbHOM KU3HU.

Havaja maTeMaTH4ecKOro aHaJIU3a

[IpuMeHeHne NpoU3BOAHON K MCCIENOBAaHUIO (YHKIMA Ha MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxaenne HaubobIIero ¥ HAMMEHbIIEro 3HaUeHUH HEeIlp ep bIBHOM
(GYHKIIMM Ha OTp e3Ke.

[IpumeHeHne NpPOU3BOMHOW Ui HAXOXKJEHUS HAWIYYIIEro pELICHUs B
NPUKIAJHBIX 3ajJadax, Ui OINpENeleHUs] CKOPOCTM M YCKOPEHHUs Mpolecca,
3aJIaHHOTO (opMyJION uiu rpaduxkom.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. IlepBooOpasHblie
aneMeHTapHbIX QyHKIM. [IpaBuia HaxoXIeHus nep BOOOp a3HbIX.

WNurerpan. ['eoMmerprudecknid CMbICH UHTErpalia. Berayucienue omnp eneséHHoro
uHTerpaina no ¢popmyie Hetorona-JleiOnuma.

[Ipumenenue wuHTErpajna sl HaXOXACHUS IUIOMIanell IUIocKux Quryp u
00BEMOB reOMETP UUECKUX TEIl.

[Ipumepsl pemennit auddepeHnmaibHpIX ypaBHEHUA. MateMaThuieckoe
MOJIETUPOBAHUE pealbHBIX IPOIECCOB € MOMOIIbIO  Ju(depeHInaIbHbIX
ypaBHEHHU.

IMNJIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSI YUYEBHOI'O KYPCA
«(AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBUIEI'O
OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpamaaHCKOr0 BOCIIUTAHMS:

cOpMUP OBAHHOCTD I'PAXKTAHCKOW MO3ULIMUA 00yYaIoIIEerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA P OCCHICKOr0 00IIECTBa, P €ACTABICHHE O MATEMATHYECKHUX
OCHOBaX (PYHKIMOHUPOBAHUS PA3JUYHBIX CTPYKTYp, SBIEHUH, NpouUenyp
rpaxkaaHckoro  oOmiectBa  (BBIOOpBI, OMPOCHI HW  APYroe), yMEHHe
B3aUMOJICIICTBOBATh C COLIMAJIIBHBIMM HWHCTUTYTAMH B COOTBETCTBHM C UX
GYHKIUSMU 1 Ha3HAYCHUEM;

2) IaTPUOTHYECKOT0 BOCIIMTAHUSA:



c(Op MUPOBAHHOCTh POCCUUCKON Tpa)XTAHCKOW HUJEHTUYHOCTH, YBaXKCHUS K
MPOUIJIOMY M HACTOAIIEMY POCCHUCKOM MAaTEMAaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTWKEHUSAM POCCUHMCKUX MATEMATHUKOB M POCCHUICKOW MATEMAaTHYECKOW IIKOJIBI,
UCMOJIb30BaHUE OTUX JOCTIDKEHUM B JPYTHMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEH poccuiickoro Hapoja, copMUpOBaHHOCTb
HPABCTBEHHOI'0 CO3HAHHUA, 3TUYECKOrO0 MOBEACHUS, CBSA3aHHOIO C MPAKTHUYECKUM
NIPUMEHEHUEM JOCTHXKEHU HAYKHU U ACSITEIIbHOCTBIO YUEHOT0, OCO3HAHHUE JIMYHOTO
BKJIa/la B IOCTPOCHUE YCTOMUUBOTO OyIyIIEro;

4) 3cTeTHYECKOT0 BOCIMTAHUA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYash ACTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aa4, p CIICHUN, PACCYKACHUN, BOCIP UUMYHBOCTDb K
MaTeMaTHYE€CKUM aCIEeKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA;

5) pusnvyecKoro BOCIIUTAHMS:

cOpMHUPOBAHHOCTh YMEHHSI TMPUMEHATh MaTEMaTUYECKWE 3HAHUSA B
WHTEpecax 3I0pOBOro U 0€30MacHOTO 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3J0pPOBBIO (3J0pPOBOE MUTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUA U
OT/BIXa, peryyisipHas puanueckass aKTUBHOCTh), (PU3UUECKOE COBEPIICHCTBOBAHUE
IIPH 3aHATUAX CIIOP THBHO-03/10P OBUTEIBHOU IEATEIBHOCTBIO;

6) Tpy10BOT0 BOCIMTAHMSA:

TOTOBHOCTh K TpYHdy, OCO3HAaHHME IEHHOCTH TpPYAOJIO0uUs, HUHTEpec K
paznuuHbiM  chepamM  mpodeccHOHaNbHOM  NEeATENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPUI0KEHUSAMH, yMEHHE COBEpIIaTb OCO3HAHHBIM BBIOOD
Oynymieii npodeccudn ¥ peaju30BBIBATh COOCTBEHHbBIE JKU3HEHHBIE IUIAHbI,
FOTOBHOCTh W CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oOBaHUI0 U
caM0o0Opa30BaHUI0 HAa TPOTSKEHUM BCEM JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PELICHUHU ITPaKTUYECKUX 3aJa4 MATEMATHYECKOW HAIp aBJICHHOCTH;

7) 3K0JIOrM4eCKOr0 BOCIIUTAHUSA:

cOpMUPOBAHHOCTh  JKOJOTHYECKONW  KYJbTYpPhI, TMOHHMAaHHUE BIHUSHHSI
COLMAJILHO-3KOHOMUYECKUX IPOILECCOB HAa COCTOSIHUE MPUPOJHOW U COUMAIBHOU
Cpelbl, 0CO3HaHUE TJI00ATBLHOTO XapaKkTepa SKOJOTUYECKUX MPOoOIeM, Op MeHTaIUs
HA TMPUMEHEHHME MAaTeMaTUYECKUX 3HAHUM [ peElIeHus 3ajaady B 00JacTu
OKpY’Kalolllel cpenbl, IUIAaHUPOBAHUE IIOCTYIIKOB M OLEHKA WX BO3MOXHBIX
MOCIIEICTBAN 11 OKP YKAFOLIEU CP EbI;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

cOpMUPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH U OOLIIECTBEHHON MpPaKTUKU, TOHUMAaHHE MAaTEMaTHUECKO I
HAyKU Kak chepbl YeTOBEUECKON NeATeTbHOCTH, STANoB € Pa3BUTHS U 3HAUMMOCTH



IUI Pa3BUTUS LMBWIN3ALMM, OBJIAJICHUE SI3BIKOM MATEMAaTUKA M MAaTEMaTHYECKOU
KyJbTYpOM KaK CpeACTBOM IIO3HAHUS MHUPa, TOTOBHOCTh OCYILECTBIATH IIP OEKTHY IO
Y UCCIEN0BATENBCKYIO AEATEIbHOCTh UHIAUBUIYAIBHO U B I YIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeibHBbIE YHHBepPcaJbHbIE YUeOHbIe 1eiicTBUS

ba3oBble Jlornyeckue AeHCTBUA:

BBISBJISITh UM XapaKTEPHU30BaTh CYLIECTBEHHbIE NPU3HAKK MATEMAaTUYECKUX
O0OBEKTOB, TOHSTH, OTHOIIEHWH  MEXKIYy MOHATUSAMH, (opMylHpoBaTh
OTpe/IeNIeHuUs] TOHSATUH, YCTAaHABIMBATH CYIECTBEHHBIN MpPHU3HAK KIacCU(PHUKALINU,
OCHOBaHUS 111 000O0IIEHHs M CpaBHEHUS, KPUTEP MU TP OBOJIUMOT'O aHATU3a;

BOCIPpUHUMATh,  (GOPMYyIUPOBaTH U  TPe0OPa3oBBIBATH  CYXKICHUSA:
yTBEp IUTENbHBIC U OTpUIATENbHBIC, CIUHUYHBIC, YACTHBIE U 00IIHe, yCIOBHbIC;

BBIABJISAITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MNP OTUBOP €UUs
B (dakTax, JaHHBIX, HAOJIIONCHUSIX M YTBEPIXKICHUAX, MpeAiaratb KpUTEPUH s
BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IP OTUBOP €YU,

JenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUI 10 aHAJIOTHH;

P OBOJIUTH CAMOCTOSITEIbHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEP KACHUI
(mpsiMble ¥ OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TP UBOJIUThH IPUMEPBI U
KOHTPIIp UMEP bl, 000CHOBBIBATh COOCTBEHHBIE CY>KIEHHSI U BHIBOBI,

BBIOMpaTh CIOCO0 pelieHus y4yeOHOW 3amadu (CpaBHUBATh HECKOJBKO
BapHUAHTOB peIlEeHNUs, BHIOUPaTh HauOo0Iee MOAXOIAIINNA C YIETOM CaMOCTOATEIBHO
BBIZICJIEHHBIX KPUTEPHUEB).

ba3oBbie uccienoBare/bCKHe ACHCTBUA:

UCIOJIb30BaTh BOIMPOCHl KaK HCCIEAOBATEIbCKUI WHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh  BOMNPOCH,  (UKCHUPYIOIIME  MPOTHBOpEYHe,  MIpodiemy,
yCTaHABIMBAaTh WMCKOMOE M JaHHOE, (OpMHUPOBATH TUINOTE3Yy, apTYMEHTUPOBATH
CBOIO TMO3UIUIO, MHEHHUE;

MIPOBOJAUTH CAMOCTOSITENILHO CIJIAHUP OBAHHBIN 3KCIIEP UMEHT, HCCIEIOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTU4ecKkoro oObeKTa, SBICHUS, IMpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXAY OOBbEKTaMHU, SIBICHUSAMH, P OIIECCaMU;

caMOCTOSITENIbHO (PopMynIupoBaTh 000OIIEHUSI M BBIBOABI MO pe3yJibTaTaM
OpOBEAEHHOTO  HAOIIOAEHUS,  MCCIEeOBAHMS,  OLEHUBAaTh  JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yJIhbTAaTOB, BHIBOJOB U 0000IICHUN;

NPOrHO3UPOBATh BO3MOKHOE pAa3BUTUE IMpollecca, a TakKe BbIJABUTATH
P €MOJI0KEHUS O €r0 PA3BUTHUU B HOBBIX YCIIOBUSX.

PaGora ¢ ungopmaumeii:



BBISIBIISITh 1eUITUTHI MH(POpMAIUU, TaHHBIX, HEOOXOJMMBIX I OTBETa Ha
BOIIPOC U JJIS P EIICHUS 3a1a9H;

BBEIOMpaTh WHPOPMAIMIO U3 UCTOYHUKOB Pa3JUIHBIX TUTIOB, aHAJIU3HUPOBATh,
CHCTEMATU3UP OBATh M MHTEP ITP ETUP OBATH WH(OP MAITHIO P a3JUIHBIX BHJIOB U (JOpM
TIp €/ICTaBJICHNUS;

CTPYKTypHUpPOBaTh WHPOpMAIUIO, TPENCTABIATh €€ B pa3IMYHBIX (opMax,
WJLTIOCTP Up OBaTh TP ahUIECKHU;

OIICHUBATh HaJEKHOCTh uHpOpMaluu 1o CaMOCTOSITEIBHO
copMyIUpP OBAaHHBIM Kp UTEP USIM.

KoMMyHHKaTHUBHbIE YHHBEpPCAJIbHbIE Y4eOHbIE J1eiicTBUS

OO01enue:

BOCIIpMHUMATh ¥ (POPMYJIUPOBATH CY X JICHHUS B COOTBETCTBHUU C YCIOBHSIMHU U
HEJISIMUA OOIIEHUS, ICHO, TOYHO, I'PaMOTHO BbIP a:KaTh CBOIO TOUKY 3P EHHUS B YCTHBIX
n IIMCBMCHHBIX TCKCTaXx, AJaBaThb ITIOSICHCHUA 10 XOIIy pGH_IGHI/IH 3a1a4du,
KOMMEHTHP OBaTh IOJIYYEHHBIN pe3yJIbTaT;

B X0Jie OOCYKIeHHs 3a/JaBaTh BONPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOeMbl, penraeMoil 3aladd, BBICKA3bIBATh WJCH, HAICJICHHBIC HA IIOUCK
peIIeHus, COTOCTaBIISITh CBOU CYXICHHS C CYXICHHUSIMH JPYTHUX YYaCTHUKOB
nuanora, oOHapyXMBaTh Pa3IUYMe M CXOJCTBO IMO3WIMNA, B KOPPEKTHOW (dopme
dbopMyIUpOBaTh PA3HOTIACHS, CBOU BO3P a)KCHHUS;

NP €JICTABIIATh PE3YJIBTAThl PEIICHHUS 3aJ1auM, SKCIIEp UMEHTA, HMCCISIOBaHUs,
NpOEKTa, CaMOCTOSATEIHLHO BBHIOMPATh (GOpMAT BBICTYIDICHHS C y4ETOM 3aja4
Mpe3EHTAllMd U 0COOEHHOCTEH ayIUTOP UH.

PerynsituBHble yHUBepcaJbHbIe y4eOHbIe AeiCTBUS

Camoopranmzanus:

COCTaBIATH IUJIAH, aJITOPUTM pEIICHUs 3aJa4M, BRIOUpaTh CIOCO0 peIIeHHS C
y4ETOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUDPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI P EIICHUH ¢ y4ETOM HOBOU MHGPOP MATIHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH WHTEIJIEKT:

BIIaJIETh ~ HaBBIKAMHM  TO3HABAaTEIbHOM  pedrekcud  Kak  OCO3HAHMUS
COBEpPIIAEMBIX JECUCTBUM M MBICIUTENBHBIX IMPOUECCOB, UX PE3yJbTATOB, BIAJIETh
cnoco0amMu CcaMOTNPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pelICHUs
MaTeMaTHYECKOM 3ajiauu;

P EIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPHU PEIICHUM 3a1a4u,
BHOCHUTb KOPPEKTUBBI B JEATENBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TaHHBIX,
HaWJEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBHE PeE3yJIbTATa IEIM U YCIOBHUIM, OOBSCHATH TP NIUHBI
JOCTIDKEHHST VI HEIOCTIKCHUSI Pe3YJbTaTOB JEITSIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OIICHKY MPHOOPCTEHHOMY OIIBITY.

CoBMmecTHAs1 1€eSITEJIbLHOCTD:

NOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBAa KOMaHAHOW M WHAMBUAYAIbHOU
paboTel MpU peleHud Yy4yeOHBbIX 3ajJad, MNOPHUHMMATh Lelb COBMECTHOM
NEeSTeNIbHOCTH, IJIAHUPOBATh OpPTaHU3AIMI0 COBMECTHOM paboThl, pacipenensiTh
BUJBI palbOT, IOTOBap UBATHCS, 00CYKIaTh P OLIECC U pe3yabTaT pabo Tbl, 00001aTh
MHEHHSI HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYNMOBBIX (opMax paboTsl (00CyKAeHHS, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBbD» U UHBIE), BBITIOJHITH CBOIO YacTh pabOThl U KOOP AUHHUP OBATH
CBOM JICHCTBHSI C JPYTUMU YJe€HaMU KOMaH]Ibl, OLIEHUBATh KaueCTBO CBOEro BKIIaja
B 00mMil NOpPpOAYKT TO KpuUTepusiM, cHOPMYIUPOBAHHBIM YYaCTHUKAMU
B3aUMO/ICUCTBUSI.

HPEIMETHBIE PE3YJIbTATbBI

K xonmy oOydenuss B 10 kjacce 0OydYarOIIMICS TMOMYYUT CIEAYIOIIUE
peAMETHbIE Pe3yabTaThl IO OTAENbHBIM TeMaM pabodeil mporpamMMmbl y4eOHOTO
Kypca «Anredpa 1 Hadyauia MaTeMaTUYECKOTO aHaJIU3a»:

Yucia ¥ BBIYMCTICHUSA:

CBOOOJIHO OMNEpUPOBaTh MOHATUSMM: palMOHAJIbHOE YHUCIO, OeCKOHEeYHas
nepuoanueckas JpoOb, MPOUEHTHI, HPPAIMOHAIBHOE YHUCIO, MHOXECTBa
palMOHAJIBHBIX U JEUCTBUTENIBHBIX YMCEIl, MOAYJIb NEUCTBUTEIILHOTO YMUCIIA;

OPUMEHSATh JOpOOM W MPOUEHTHI MJIsi pEUIeHUs NPUKIAJHBIX 3ajad U3
Pa3JIMYHBIX OTPACIEN 3HAHUU U P €AJIbHOM KU3HU;

NP UMEHSTH NP UOMKEHHBIE BRIUMCICHHSI, MPaBUia OKpPYTIEHUs, TP UKUIKY U
OLICHKY pe3yJIbTaTa BbIYUCIICHU;

CBOOOJHO ONEpHUPOBATh TOHSATHEM: CTENEHb C IEIbIM IO0Ka3aTeleM,
UCIIOJIB30BaTh MOAXOSAIIYI0 (OpMY 3aMUCH JIEHCTBUTENBHBIX YHCEN JIJIS P EUICHUs
IIPAKTUYECKUX 3a]1a4 U 1P €ACTaBJICHUS JaHHBIX;

CBOOOJIHO OINEpHUpPOBATH MOHATUEM: apU(METHUECKUN KOPEHb HATypaJIbHOU
CTETICHU;

CBOOOJIHO ONIEpUPOBATh NOHATHEM: CTENIEHb C PAalMOHAIBHBIM MOKa3aTeNleM;

CBOOOJIHO ONEpUPOBATH MOHATUSAMU: JIOrapUpM dYHUCIA, [ECATUUYHBIE U
HaTyp aJibHbIE JIOTap U(DMBI;

CBOOOJIHO ONEpUPOBATH MOHATUSMH: CHUHYC, KOCHHYC, TaHT€HC, KOTAHTEHC
YUCIIOBOTO apTyMEHTA;

OIIEPUP OBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHI€HC YMUCIOBOTIO
apryMeHTa.



YpaBHeHHs U HEPaBEHCTBA:

CBOOOJIHO OTEPHUPOBATH MOHATUSIMH: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCWIBHBIC YPaBHEHUS U Yp aBHCHUS-CIICACTBHS, PaBHOCWIHHBIC HEP ABECHCTBA,

NPUMEHSATh PAa3JIMYHBIC METOIbl PCIICHUS paIMOHAJIBHBIX H JIPOOHO-
pauMoOHaNbHBIX ypaBHEHWH, NPUMEHSATh METOJ HWHTEPBAJOB ISl pELlEHUs
HEp aBEHCTB;

CBOOOJIHO OMNEpUPOBATh MOHATHSIMHU: MHOTOUYJIEH OT OJHON IepeMEHHOH,
MHOTOUYJIEH C LEIBIMU KOAPPHUIMEHTAMHU, KOPHU MHOTOUJICHA, TP UMEHSITH JIeJICHUE
MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera mis
pelieHus 3aaady;

CBOOOJIHO OMEpUPOBaTh TMOHATUAMH: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpHIla, OMNpEACNUTEIb MATPUIBI 2 X 2 W ero TEeOMETPUYECKHH CMBIC,
UCIONb30BaTh CBOWMCTBA oOmpenenuTens 2 X 2 s BBIYKUCICHHUS €ro 3HaYeHUs,
OPUMEHSTh ONPEACIUTENIN JUIsl PEIICHUST CUCTEMbl JIMHEWHBIX YypaBHEHUH,
MOJEIUPOBAThH PEaJIbHBIE CUTYAIMH C MMOMOIIBIO CUCTEMbI JIMHEWHBIX ypaBHEHUH,
UCCITICZIOBATh IOCTPOCHHBIE MOJICTHM C IOMOIIBI0O MATPHUIl M OTPEACIUTEIICH,
WHTEP TP ETUP OBATH MOJTYYCHHBIN PE3yiIbTaT;

UCIOJIb30BaTh CBOMCTBAa JEWUCTBUM C KOpPHSAMHU ISl TpeoOpa3zoBaHUs
BBIP A)KCHU;

BBINIOJIHSTH NP e00pa30BaHUs YUCIOBBIX BbIPaXKEHUHN, COJEpKAUIUX CTENEHH C
paluoHaIbHBIM MOKa3aTeNleM;

HCIO0JIb30BATh CBOMCTBA aorapudMoB ISt npeoOpa3oBaHust
JorapupMHUUECKUX BBIP aKECHUIA;

CBOOOJIHO OMEpPHUPOBATh MOHATUSMU: HUPPAaLUOHAIbHBIC, MMOKa3aTeIbHbIE U
JorapuMuuecKkue ypaBHEHHUs, HAXOJUTh UX PEIICHUs C MOMOIIbI0 PaBHOCHUIBHBIX
NIEpEeXO0JI0B WIIH OCYIIECTBIIsISA MPOBEPKY KOpHEll;

NP UMEHSTh OCHOBHBIE TPUTOHOMETpHUecKrue (HOpMyJIbl Jisi mpeoOpa3oBaHus
TPUTOHOMETP HUECKUX BBIP AXKCHHUIA;

CBOOOJIHO ONEPUPOBATH TMOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHUE,
OPUMEHSITh  HEoOXoauMmble  (OPMYJNIBI  JUISI  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETP MUECKUX YD aBHEHUH;

MOJETUPOBATh pEaNbHBIC CHUTyallud Ha S3bIKE alreOpbl, COCTaBIISIThH
BBIpQ)XKCHUS, YpaBHCHUs, HEPABCHCTBA II0 YCIOBHUIO 3aJavH, WCCIENOBATh
MOCTP OCHHBIC MOJICIU C UCTOJIb30BAHUEM alapara ajareopbl.

DyHKUMH U TPaPUKU:

CBOOOJHO OTIEPHUPOBATH MOHATUSAMU: (YHKIMS, COCOOBI 3amaHus QyHKIIUH,
B3aMMHO oOOpaTHbie QYHKIUH, KOMMO3UlUA GyHKUUHA, Tpaduk QyHKIUH,
BBITIOJTHATH dJIEMEHTapHbIE TP e00pa30BaHus IpadUKOB (yHKIIHIA;



CBOOOJHO OMEPHUPOBATH MOHATHAMH: OOJACTH OMpEIENEHUS] U MHOXECTBO
3Ha4YeHWH (QYHKIUHU, HYJIH QYHKIMH, TTPOMEKYTKH 3HAKOMIOCTOSTHCTBA,

CBOOOJIHO ONEpPHUPOBATh TOHATHUSAMHU: UYETHBIE W HEYETHBIC (DyHKINH,
nepuoanueckie (GyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (YHKITUH, MAKCUMyMBI H
MUHUMYMbl (QYHKIUM, HauOOJIblllee W HauUMEHblllee 3HaueHue (QYHKIMU Ha
P OMEXKYTKE;

CBOOOJIHO OMNEpHUPOBAThH MOHATUAMU: CTENEHHAsT (YHKUUS C HATypaJbHBIM U
HEeNbIM TOKa3aTeneM, Tpaduk cTeneHHOM QYHKIMM C HATypalibHbIM U II€JbIM
nokasartenem, rpaduk KOpHS N-oil crenmeHM Kak (yHKIUU OOpaTHOW CTENEHH C
HATYyp aJIbHBIM MOKa3aTeJIeM;

OTIepUpPOBATh TMOHATUSMU: JIMHEHHAs, KBaJpaTU4YHAs WU APOOHO-TUHEHHAs
(GYHKINM, BBITIOIHATH AJIEMEHTAPHOE HCCIEIOBAaHUE U MOCTPOCHUE UX Ipa(duKoB;

CBOOOJHO OMEpUpOBaTh MOHATUSAMHU: TMOKa3aTedbHas W Jiorapudmuyeckas
byHKIMM, WX CBOMCTBA M TpadMKH, HUCHOJB30BaTh MX TpaduUKd IS pelIeHUs
YPpaBHEHU;

CBOOOJHO ONEPHPOBATh MOHSATHSAMHU: TPUTOHOMETPHUUYECKas OKPY>KHOCTb,
OTIpeNleIeHne TP UITOHOMETP MIECKUX (PYHKIUI YHCIOBOTO apTyMEHTa;

UCMOJIb30BaTh Tpaduku (PyHKIUN I8  HUCCIEIOBAHUS MPOLIECCOB U
3aBUCUMOCTEN MPU pEUIeHUH 3a7ay U3 APYruX y4eOHbIX MPEAMETOB M peajbHOU
KU3HU, BBIpaXaTh GOpMyJiaMu 3aBUCUMOCTU MEXy BEIUUYHHAMU;

Havana maTeMaTH4eckoro aHajiusa:

CBOOOJIHO OMEpHUpPOBaTh MOHATUSAMU: apUPMeTHUecKass U TeoMeTpHudecKas
nporpeccusi, 0ecCkoHeYHO YObIBaIOIasg FreOMETpUUECKas MpOrpeccHs, TMHEHHBIH U
HKCMOHEHIIUAIBHBIN POCT, JOpMYyJia CIIOKHBIX MPOLEHTOB, UMETh NP €ACTABICHUE O
KOHCTaHTE;

UCMOJIb30BaTh MPOTPECCUU ISl PEUIEHUs peajbHbIX 3aJay MpHUKIaJIHOTO
XapaxkTepa;

CBOOOJHO OMEpUPOBAThH MOHATHAMU: MOCIEA0BATEIBHOCT, CIOCOOBI 3a/1aHUs
NOCJEI0BATENbHOCTEH, MOHOTOHHBIE W OTpaHUYEHHBIE IOCIEI0BATENbHOCTH,
NOHMMATh OCHOBBI 3apOXJCHUS MATEMAaTUYECKOIO0 aHaln3a Kak aHaln3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEpUP OBATh OHITHSIMU: HETIP e€pbIBHBIC (DYHKIIMN, TOYKHU pa3pbiBa
rpaduka QyHKUNU, ACUMITOTHI rpaduka QyHKIHH;

CBOOOJHO OMEpUPOBATH MOHSATHEM: (DYHKIMS, HENpepbIBHAS Ha OTpeE3Ke,
NP UMEHSTh CBOMCTBA HEMpepbIBHBIX (PYHKUMNA JJIs pelIeHus 3a7ay;

CBOOOJIHO ONEpUPOBaTh MOHATUSAMM: TMepBas M BTOpas MPOU3BOJHBIC
dbyHKIMU, KacaTelbHas K rpaduKy QyHKIUY;

BBIYUCIIATh MPOU3BOAHBIE CYMMBbI, MPOU3BEIEHUS, YACTHOTO U KOMIO3UILIUU
NBYX (DyHKUHWH, 3HATH [P OU3BOJIHBIE 3JIEMEHTAP HBIX (DyHKIIUH;



UCMOJIb30BaTh TE€OMETPUYECKUH M (U3UUECKUM CMBICI TMPOU3BOJHOU s
pelieHus 3aaay.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMEpUPOBATh TMOHSATUAMH:  MHOXECTBO,  OMEpalMd  HaJ
MHO>KECTBAMM;

MCIIOJIb30BaTh TEOP €ETUKO-MHOKECTBEHHBI M anmapart Jjis ONUCAHUS P €aJIbHbBIX
MIPOIIECCOB U SIBIICHUM, MPU PEIICHUU 3a/1a4 U3 IPYTUX yUEOHBIX MpEaMETOB,;

CBOOOJHO OIEPHUPOBATH MOHATHUAMH: OIpEIeIeHHue, TeopeMa, ypaBHEHHE-
CIIEICTBHE, CBOMCTBO MAaTEMaTHYECKOTO0 OOBEKTa, JOKA3aTEIbCTBO, paBHOCHUIbLHBIE
YpaBHEHUSI U HEP ABEHCTBA.

K xonmy obOydenmss B 11 kiacce OOydYarOIIWICS TMOJYYHUT CICAYIOIIUE
NpeIMETHbIE Pe3yJbTaThl IO OTACIBHBIM TeMaM paboued mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHICCKOTO aHAIHU3a»:

Yuciaa ¥ BLIYUCIEHUS:

CBOOOHO OIIep P OBATh MOHSATHUSIMH: HATYpaJIbHOE U IIEJI0€ YUCIIO, MHOXKECTBA
HAaTypaJIbHBIX M LEJIbIX YHUCEI, UCIIOJIb30BaTh MPU3HAKHA JECIUMOCTU LEIbIX YHCE,
HOJl u HOK HatypanpHbIX 4yncen Ui PElICHHs 3a1a4, NIPUMEHATHh aAJITOpHUTM
EBxnuna;

CBOOOJHO OINEPHUPOBATH IMOHATHEM OCTaTka IO MOJYJI0, 3aIMChIBAThH
HATypaJIbHbIC YHACA B PA3JIMYHBIX MO3UIMOHHBIX CUCTEMAX CUMUCIICHUS;

CBOOOJHO OTEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHCIO W MHOXKECTBO
KOMIUIEKCHBIX YHCEJ, TPEACTaBISATh KOMIUIEKCHBIE YHCIa B ajlreOpandyeckod u
TPHUTOHOMETPMUECKOM (hopMe, BBIMOJHATh apudMeTHyecKue omnepanud ¢ HUIMU U
n300pakaTh HA KOOP IMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMEpHUPOBATh MOHATHAMU: HpPpalHOHAIbHBIC, TOKa3aTelbHbIE H
gorapuMUYECKUe HEPaBEHCTBA, HAXOJUTh WX PCEIIEHUS C  IOMOIIBIO
PaBHOCHWJIBHBIX MEPEXO0/I0B;

OCYIIECTBIAThL OTOOpP KOpPHEH TMpPU PEUICHUH TPUTOHOMETP MUECKOTO
ypaBHEHUS,

CBOOOJHO OIEPpUPOBATH IOHATHEM TPHUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHITh  HE0OXoAuMbIE  (GOPMYJIbI  JJIs  pEIICHUs OCHOBHBIX  THUIIOB
TPUTOHOMETP HUECKHUX HEP ABEHCTB;

CBOOOJHO OTEPUPOBATH MOHATUSIMU: CUCTEMA M COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PAaBHOCWUJIbHBIE CUCTEMbI M CUCTEMBI-CIEACTBUS, HAXOIUThH P CLICHHS
CUCTEMBI M COBOKYITHOCTEH palMOHAJIbHBIX, UPPaMOHAIBHBIX, TOKA3aTeIbHBIX U
JorapupMHUUECKUX ypaBHEHUN U HEP aBEHCTB;



pemarb paIMoHaIbHBIC, UppalroHaIbHBIE, NOKa3aTelbHbIE,
gorapuMuuecKue W TPUTOHOMETPHUYECKHE ypaBHEHMS W  HEPaBCHCTBA,
coJiepIKalllie MOJYJIU U IapaMeTphl;

P UMEHATH TpadUIeCKre METOJbI NI PEIICHUs YpaBHEHUN W HEPaBEHCTB, a
TaK)Ke 3ajJlau ¢ mapameTpaMu;

MOJENHUPOBATh peEalbHble CHUTyallud Ha S3bIKE alredpbl, COCTaBIISThH
BBIP)KEHUS, YpaBHEHUs, HEPABEHCTBA M HUX CHUCTEMBbl IO YCIOBHIO 3a/ayH,
UCCTIEIOBAaTh MOCTPOCHHBIE MOJENU C UCIOJIb30BaHUEM ammapara aiareOphl,
UHTEP P €TUP OBATH MOJTYUYCHHBIN Pe3yIbTaT.

DyHKIUM U rpauku:

CTpoUTh TrpaduKd KOMIO3ZUIMU (PYHKIUA C TIOMOIIBIO 3JIEMEHTapHOTO
UCCTIEZIOBAHUS U CBOWCTB KOMITO3UIIMH JIBYX (DYHKIIHIA;

CTPOHTH T€OMETpUUeCKre 00pa3bl ypaBHEHHI U HEPABEHCTB HA KOOP AMHATHOU
IUIOCKOCTH;

CBOOOJIHO OMEPHUPOBATh MOHATHSAMHU: TpadUKU TPHUTOHOMETPMUECKUX
byHKIMI;

OPUMEHATh (QYHKIUM IS MOJCIHUPOBAHUS ¥ HCCICIOBAHMS P eabHBIX
P OLIECCOB.

Havana maTeMaTH4ecKkoro aHajiusa:

UCMOJIb30BATh MPOU3BOIHYIO JJIs1 UCCIAEN0OBaHUs (PYHKUMU HAa MOHOTOHHOCTH
U DKCTP EMYMBI;

HaXOJUTh HauOOJbIlIeE U HAUMEHbIIIEE 3HAUYECHUS (PYHKIIMM HETpepbIBHOM Ha
OTpE3KE;

UCMOJIb30BaTh MPOU3BOJHYIO MJISI HAaXOXIACHHUS HAWIY4YIlIero peuieHus B
NP UKJIaTHBIX, B TOM YHCJIE COLMATbHO-KOHOMUYECKHX, 3ajayax, sl OTp eAeNCHUsI
CKOPOCTH U yCKOP EHUS Ipoliecca, 3aJJaHHOTO GOpMYII0il Hin rpaduKom;

CBOOOJIHO OMEpUPOBaTh TMOHITUSAMHU: TIEpBOOOpa3Hasi, OIpeaeIEHHbII
UHTErpall, HAXOJUTh IMEPBOOOpa3HbIC ANEMEHTAPHBIX (YHKIMIA UM BBIYUCIATH
unTerpai no popmyne Herotona-JleliOuuna;

HAXOJUTh TUIOMIAIH ITIOCKUX GUTYP U OOBEMBI TEJ ¢ TIOMOIIbIO UHTErpaa;

UMETh TPEACTABICHHE O MAaTEeMaTHYECKOM MOJCIHPOBAHUNA Ha TPHUMEpeE
coctaBieHusl nuddep eHIMalIbHbIX ypaBHEHUMN;

pelmarh NpUKIagHble 3aayd, B TOM YHCJIE COLMAIBbHO-3KOHOMHYECKOTO H
($U3NUECKOTO XapakTepa, CpeACTBAMU MAaTEMaTHUECKOT'O0 aHAJIMN3a.

®opmbl yuyera padoyeil IpOrpaMMbl BOCIIMTAHUS

No HaumenoBanne Temsl Komn-Bo | Yuer paboucii mporpamMmbl
T/ /yd4e0HOTO MOIYJIS 4acoB | BOCIHUTaHHSI
(paznena)

10 KJTACC




MHOK€eCTBO JEeHCTBUTETBHBIX
qyucesl. MHOTOYJIEHBI.
PaunoHnanbHble ypaBHEHUS U 24
HepaBeHcTBa. CUCTEMBI
JIMHEMHBIX YpaBHEHUU

@OyHKIUU U TpapUKH.
CrenieHHast GyHKIHUS C [IEITBIM 12
[IOKa3aTejieM

Apubdmetniecknii KOpeHb N-0it
crenenu. MppannoHanbHbIe 15
ypaBHEHHSA

[loka3zaTtenbHas QyHKIUS.

@opMUPOBAaHUE  MHUPOBO33PEHMUS,
COOTBETCTBYIOILLIETO COBPEMEHHOMY
YPOBHIO  Da3BUTUS HAyKH W

0011leCTBEHHON MIPAKTUKH,
MOHUMAaHUE MaTEMaTUYECKO M HayKH
KaK chepnl YeJI0BEYECKOU

JeATeIIbHOCTH, 3TAallOB €€ pa3BUTUA
U 3HAYUMOCTH JUIS  Pa3BUTHA
LIUBUWIN3ALUN, OBJIAICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTH4eCKON
KyJIbTYpOH KakK CpEACTBOM
[IO3HaHUA  MHUpa, TOTOBHOCTb
OCYHIECTBIIITh  NPOECKTHYH U

10 HCCIIEI0BaTeIbCKY IO J€ATEeJIbHOCTD
[loka3aTenbHble ypaBHEHUS WHMBHIYTBHO U B TPYIINe
Jlorapudmuueckast pyHKIHMS. 18
Jlorapudmuueckue ypaBHEHUs
TpuronomeTpuueckue 29
BBIPQKCHUS U YPABHEHUS
IlocaenoBaTenbHOCTH U 10
pOrpeccuu
HenpepsiBHBIE (yHKIINH. 20
[TIpousBoanas
[ToBTOpenue, 0600IIEHNE, 5
CHUCTEMAaTH3alMs 3HAHUHU

11 KITACC

HccnenoBanue (yHKIHIA C 29 ®opmupoBaHue OCO3HAHMSA
TNIOMOILIBIO POHU3BOJHOM LEHHOCTH TPY 10100 s, UHTEpeca K
[lepBoOGpa3Has ¥ MHTErPA 12 pasIHiHbIM chepam

['paduku TpUTOHOMETPUIECKUX
¢bynkuuil. Tpuronometpuueckue | 14
HEPaBEHCTBA

UppaunonanbHeie,
noKa3aTeJIbHbIE U 24
norapudmuyeckre HepaBeHCTBA

KomMruiekcHbie unciia 10

HatypanbHble 1 Lienble yncia 10

Cuctembl pallMOHAJIBHBIX,
UppaLMOHAIBHBIX 12
[I0Ka3aTEeJIbHBIX U

JoTapu(pMUIECKUX ypaBHEHUH

3aja4u ¢ mapamMeTpamMu 16

npo¢eCCHOHATBHOMN JeATEILHOCTH,
CBS3aHHBIM C MAaTEMAaTHKOW M €&
NPHI0KCHUAMH, YMEHHUSA
COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit npodeccuu u
peannu30BbIBATH COOCTBEHHBIC
’KU3HCHHBIC TJIaHBI, TOTOBHOCTU U
CHOCOOHOCTH K MaTeMaTHYEeCKOMY
00pa3oBaHUIO U CaMOOOPA30BAHUIO
Ha TPOTSKEHUM BCEU IKU3HH,
TOTOBHOCTh K aKTUBHOMY Y4YaCTHIO
B pEHICHUH MPAKTUYECKUX 3a/ad
MaTeMaTH4eCKOU HAaNPaBICHHOCTH;




[ToBTOpEeHue, 060061ICHNE,
cHCTEMATU3ALHS 3HAHUIN

16




TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHnoBaHue
pa3aesioB U TeM
NMPOrpaMMbl

KoanuyecTBO 4acos

KonTpoJibHbIe

Bcero
padoThI

IIpakTH4yeckue
padoThI

JuaexkTpoHHbIe (L] poBbIe) 00pazoBaTeIbHbIE
pecypchbl

MHO0XeCTBO
JICUCTBUTCIBHBIX YHCEII.
MHOTrO04JICHBL
PanmonanbHbIe ypaBHEHMS
1 HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUN

24 1

https://resh.edu.ru/subject/lesson/5298/start/326969/

OyHKIMH ¥ TpaPUKH.
CrenenHast pyHKIUS C
IeJIBIM TT0Ka3aTeIeM

12 1

https://resh.edu.ru/subject/lesson/5175/start/326685/

ApudmMeTndeckuii KOpeHb
N-01 CTENICHMU.
HppaunonansHble
ypaBHEHHUS

15 1

https://resh.edu.ru/subject/lesson/5498/start/272542/

https://resh.edu.ru/subject/lesson/5569/start/159263/

[lokazarenpHas QyHKIHSA.
[TokazaTenpHble
ypaBHEHHS

10 1

https://resh.edu.ru/subject/lesson/3841/start/225573/

https://resh.edu.ru/subject/lesson/5627/start/159321/

Jlorapudmuueckas
byHKIMS.
Jlorapudmuueckue
ypaBHEHUS

18 1

https://resh.edu.ru/subject/lesson/5753/start/272574/

https://resh.edu.ru/subject/lesson/4732/start/198842/

Tpuronomerpuyeckue
BBIPQKECHUS U YPABHEHUS

22 1

https://resh.edu.ru/subject/lesson/4324/start/199618/



https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4324/start/199618/

ITocnnenoBaTe ILHOCTH U

https://resh.edu.ru/subject/lesson/5138/start/200452/

7 10 1
MpOrpeccuu
8 HenpepwiBHbIE QyHKIHH. 20 1 https://resh.edu.ru/subject/lesson/5540/start/327000/
[IpousBogHas
9 [ToBTOpEHwUE, 0606LueH1:1e, 5 5 https://resh.edu.ru/subject/lesson/3908/start/200483/
CUCTEeMAaTHU3aIMs 3HAHUI
OBIIEE KOJIMYECTBO 136 10

YACOB I10 [TPOI'PAMME



https://resh.edu.ru/subject/lesson/5138/start/200452/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/3908/start/200483/

11 KJIACC

Ne
n/n

HaumMmenoBanue
pa3aesioB U TeM
NMporpaMmMsbl

Koan4yecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTUyeckue
padoThI

JeKTpoHHBbIe (HU(pPOBbIE) 00pa3oBaTeIbHbIE
pecypcsl

UccnenoBanue pyHkimii ¢
MMOMOIIBIO MPOU3BOIHOMN

22

https://resh.edu.ru/subject/lesson/3976/start/201104/

[lepBooOpasnas u
UHTETpa

12

https://resh.edu.ru/subject/lesson/4163/start/39116/

I'paduku
TPUTOHOMETPHUUECKUX
GyHKIMA.
TpuronomeTpuueckue
HEPaBEHCTBA

14

https://resh.edu.ru/subject/lesson/4124/start/

HNppanuoHansHble,
NOKa3aTeJIbHbIE U
JoTrapuPpMUIECKHE
HEPaBEHCTBA

24

https://resh.edu.ru/subject/lesson/4155/start/

KoMmruiekcHEIe uncna

10

https://resh.edu.ru/subject/lesson/4115/start/149105/

HatypanbHble 1 nenble
yucia

10

https://resh.edu.ru/subject/lesson/4730/start/

CucteMbl pallMOHATbHBIX,
UppaOHAIbHBIX
MOKa3aTeNbHBIX U
J0oTapUPMUUECKUX
YpaBHEHUU

12

https://resh.edu.ru/subject/lesson/4932/start/127853/

3aJauu ¢ mapameTpamu

16

https://resh.edu.ru/subject/lesson/4739/start/



https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/4163/start/39116/
https://resh.edu.ru/subject/lesson/4124/start/
https://resh.edu.ru/subject/lesson/4155/start/
https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/4730/start/
https://resh.edu.ru/subject/lesson/4932/start/127853/
https://resh.edu.ru/subject/lesson/4739/start/

9

[ToBTOpEeHue, 00001IEeHNE,
cHCTEMATH3AIINAS 3HAHUIN

16

https://resh.edu.ru/subject/lesson/4934/start/

OBIIEE KOJIMYECTBO
YACOB I10 [TPOI' PAMME

136

10



https://resh.edu.ru/subject/lesson/4934/start/
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