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MNOSICHUTEJIbHAS 3AIINCKA

Pabouas mporpamma  yueOHOro Kypca «Asrebpa W  Hayajia
MaTeMaTUYECKOTO aHaiu3a» ©0a30BOro ypoBHA misi oOydaromumxcs 10 —11
KJaccoB  paszpaborana Ha ocHoBe DeneparbHOrTO  rOCYAapCTBEHHOTO
00pa3oBaTeILHOIO CTaHJIapTa CpeAHero ooimero oOpa3oBaHuUs, C Y4E€TOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHHM, MPEABIBISIEMBIX K MATEMAaTHYCCKOMY
00pa3oBaHuI0, U TPAAUIINI pOCCUICKOTO 00pa3oBanus. Peanuzaius mporpaMMebl
oOecrieuynBaeT OBJAJACHUE KIIOUYEBBIMA KOMIIETCHITUSMHU, COCTABJISIOMIAMUA
OCHOBY JUII CaMOpPa3BUTHS W HEMPEPBHIBHOTO 00pa3oBaHMsI, IEIOCTHOCTD
OOIIEKyThTYPHOTO, JMYHOCTHOTO W TI03HABATEIHPHOTO PA3BUTHS JIMYHOCTH
00yyYarommxcs.

HEJIA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa u Hayaia MaTEMaTUYECKOTO aHAIN3a» ABJISIETCS OJHUM M3
HanOoJjiee 3HAYMMBIX B MPOTPAMME CTapIiel IIKOJbI, MOCKOJBKY, C OIHOU
CTOpPOHBI, OH 00eCleuYnBaeT MHCTPYMEHTAIbHYIO 0a3y Hjsi W3y4YeHHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, & C IPYroil CTOPOHBI, (GOPMHUPYET JIOTHIECKOE U
a0CTpaKkTHOE MBINUICHNUE yYalllUXCsl HAa YPOBHE, HEOOXOIUMOM JJIsI OCBOCHUS
KypcoB HMH(OPMATHKH, OOIIECTBO3HAHUS, MCTOPUM, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalllhecs OBIAJEBAIOT YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOM JOCTIKEHHS B MaTeMaTHIECKO# dopMme.

Kypc anreOpsl m Hauan MaTeMaTUueCKOro aHajin3a 3aKJIaJbIBAET OCHOBY
JUISL YCIIEIITHOTO OBJIAJICHUSI 3aKOHAMH (DU3HKH, XUMHUH, OUOJIOTHH, TTOHUMaHHUSI
OCHOBHBIX TEHJCHIIMH DSKOHOMHUKH M OOIIECTBEHHOW >KH3HHU, IO3BOJISAET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh UX B MTOBCEIHEBHOW KU3HU. B ToKe BpeMsi OBIaJeHUE
a0CTpaKTHBIMU U JIOTUYECKH CTPOTUMHM MaTeMaTHUYECKUMHU KOHCTPYKIUSMU
pa3BUBAET yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJIEHUS, UCIIOJIb30BaTh 0000IIEHHE U KOHKPETU3ALIUI0, a0CTparupoBaHue
U aHaloruio, (GOpMHUPYET KpEeaTUBHOE W KpPUTHUECKOe MblluieHne. B xoxe
U3ydyeHHsl anreOpbl W Hayajdl MaTeMaTUYeCKOro aHaliu3a B CTapIiei IIKoJie
yyalldecss TOJIy4arOT HOBBIM  ONBIT  PEHIEHUs MNPUKIAJHBIX  3ajad,
CaMOCTOSITEJILHOT'O MOCTPOEHUS MATEMAaTUYECKUX MOJIENIEN PEATTbHBIX CUTYalIHii
U HUHTEPNPETAIMU TOJYYCHHBIX PEIICHUW, 3HAKOMSTCA C IpUMepaMu
MaTEMATHYECKUX 3aKOHOMEPHOCTENM B NIPUPOJE, HAyKe U B HCKYCCTBE, C
BBIJIAIOIIUMHUCS MATEMAaTHYECKUMH OTKPBITUSIMUA U UX aBTOPaMHU.
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Kypc o6nanaer 3HauynTeNIbHBIM BOCIIUTATEIBHBIM IMOTEHIIMATIOM, KOTOPBIN
peanusyercs Kak yepe3 yueOHbI MaTepuall, ClIoCOOCTBYIOMIUM (hOpMUPOBAHUIO
HAay4YHOTO MHPOBO33PEHUS, TaK U yepe3 cheuupuky y4eOHOH NesTeNbHOCTH,
TpeOyrolmeid  CaMOCTOSITEIbHOCTH, aKKypaTHOCTH,  MPOJOJIKUTEIbHON
KOHLIEHTpAllui BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3ysbTaT.

B ocHoBe meTtonuku oOydeHus anreOpe W HadajgaM MaTeMaTHU4eCcKOro
aHaJIN3a JIeKUT JeSATEIbHOCTHBINA TPUHIIUI O0YYEHUS.

CrpykTypa Kypca «Anredbpa W Hayajlla MaTeMAaTHUYECKOTO AaHaJIU3a
BKJIIOYAET CIIEYIOUIME COJepKaTeIbHO-METOoAMYecKue JinHuM: «Yucna u
BBIYHCIICHUS», « DYHKIIUU U rpaduKm», « Y paBHEHUS U HEpaBeHCTBay, «Hauana
MaTEeMaTUYECKOro aHainu3a», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE
COJZIEPKATEIbHO-METOIMYECKHE JIMHUM HM3YYAIOTCS Ha MPOTSHDKEHUM JBYX JIET
0oOy4eHHMsI B CTapllIEl LIKOJIE, ECTECTBEHHO JOIOJHSASA APYT APYyra U MOCTENEHHO
HAChIIAsICh HOBBIMM TeMaMH U pasjaenamu. JlaHHBIA Kypc SBISIETCS
WHTETPaTUBHBIM, MOCKOJbKY OOBEAMHSET B cebe coiepaHHEe HECKOJIbKHX
MaTeMaTUYeCKUX JUCUUIUIMH: aiureOpa, TPUTOHOMETPHUS, MaTeMaTUYECKUU
aHaJIu3, TEOpHsl MHOXKECTB U Ap. [Io Mepe TOro kak ydamuecs OBJIaJIEBAIOT BCE
Oosee MIMPOKUM MaTEMaTHUYECKUM almaparoM, Yy HHUX IOCJIEI0BaTEeIbHO
(GopMUpYETCSI U COBEPIICHCTBYETCS YMEHUE CTPOUTh MaTEMATHUECKYIO0 MOJIEIb
peaJIbHOM CUTyalluu, MPUMEHSTh 3HaHUs, MOJIyY€HHBIE B Kypce «Auredpa u
HayaJla MaTreMaTW4yecKOoro aHajau3a», Ui pElIeHUus  CaMOCTOSTEIBHO
chopMyIUPOBAaHHON MaTeMaTHYEeCKOW 3ajJaud, a 3aTeM HHTEPIpPETHPOBAThH
IIOJTyYECHHBIN PE3YJbTaT.

CopeprkarenpbHO-MeTOAMYECKAs TMHUS «UHCIIa U BEIYUCICHUS» 3aBEpLIACT
(opMUpOBaHUE HABBIKOB MCIIOJNB30BAHMS JIEHCTBUTEIBHBIX YHUCEN, KOTOPOE
ObUIO HayaTo B OCHOBHOM wIKoJie. B crapmieil mikoie ocoboe BHHUMaHuE
ynensiercs GOpMUPOBAHUIO MPOYHBIX BBIYUCIUTEIbHBIX HABBIKOB, BKIFOYAIOIINX
B ce0s HCIIOJIb30BAHHWE PA3IUYHBIX (OpPM 3amUCH ACHCTBUTEIBHOTO YHCIIA,
YMEHHME PAlUOHAIBHO BBINOJIHATE JECUCTBHS C HHUMH, JEJIaTh IPUKUJKY,
OlleHHMBaTh pe3ynbTaT. OOydaromuecs MOTY4ar0T HAaBBIKM MPUOIMKEHHBIX
BBIYHCJICHU!, BBIIIOJIHEHHSI IEUCTBUI C YMCIIAMM, 3alIMCAHHBIMU B CTaHJAPTHOU
(opme, UCHOIB30BaHUS MAaTEMaTHUYECKMX KOHCTAHT, OLIEHWBAHUS YHCIIOBBIX
BBIPAXKECHUM.

JInans «YpaBHEHUS U HEPABEHCTBA» PEAIM3YETCA HA MPOTSKEHHUHU BCETO
oOydeHHs] B CTaplied IIKoJie, MOCKOJbKY B KaXIOM paslielie MpOorpamMmbl
OpPEeIyCMOTPEHO  pEeHIeHHWEe  COOTBETCTBYOHIMX  3amad.  OOyuaromuecs
OBJIAJICBAIOT PA3NMYHBIMU METOJAAMM PEIICHUS IeJIbIX, paluOHAIbHbIX,
UppaLMOHATBHBIX, TOKA3aTENbHBIX, JOrapU(PMUUECKUX U TPUTOHOMETPUUECKUX
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ypaBHEHUM, HEPABEHCTB U UX cucteM. [lolydeHHbIe yMEHUS UCTIOJIb3YIOTCS TPU
UCCIeIOBaHUU (YHKIMI C MOMOIIBIO MPOU3BOJHOM, PEIICHUU MPUKIIATHBIX
3a/1a4 ¥ 33/1a4 Ha HaAXO0XJICHUE HAaUOOJbIIINX U HAUMEHBIITUX 3HAUCHUN PYyHKIIUHU.
JlanHast cojepkarenbHas JUHUS BKJIIOYaeT B ce0s Takxke (opMuUpoBaHUE
YMEHUN BBINOJHATH pacuy€rel Mo (opmynaMm, mnpeoOpa3oBaHUs ULEIbIX,
palMOHANIbHBIX, UPPALMOHATBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUM, a TAKIKE
BBIPAXKEHUM, COJIepkKalUX CTENeHu u Jorapudmel. braromaps u3ydeHUIO
anredOpanyeckoro  Marepuana  MNPOMCXOAUT  JajdbHEHIIee  pa3BUTHUE
QITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUJICHUS Yy4anuxcsi, (GOpMUPYIOTCS
HaBBIKM JCAYKTUBHBIX PACCYXJICHHUH, paOOThl C CHUMBOJBHBIMU (hOopMamH,
MIPEACTABIICHUS 3aKOHOMEPHOCTE M 3aBUCHUMOCTEH B BHJIE€ pPABEHCTB H
HepaBeHCTB. AnreOpa npeaiaraeT dPGeKTUBHbIE WHCTPYMEHTHI ISl PEIICHUS
MPaKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3a/1a4, HArJISJHO JEMOHCTPUPYET CBOU
BO3MOXHOCTH KakK sI3bIKa HAYKH.

CopepxarenpbHo-MeTOAMYECKass JHHUS «DyHKIIUU W TpaduKkm» TECHO
NeperieTaeTcss ¢ APYrUMHU JIMHUSAMHU Kypca, MOCKOJbKY B KaKOM-TO CMBICTIE
3a1a€T MOCIEAOBATEIbHOCTh HU3YUCHHs] MaTepuana. H3yueHue CTeneHHow,
MOKa3aTeNbHON, JOTapu(MUYECKOH M TPUTOHOMETPUYECKUX (DYHKIMH, UX
CBOMCTB U TpaUKOB, UCIIOIb30BaHNE QYHKIIUN JJIs PEIIeHUs 3a/a4 U3 APYTHX
y4eOHBIX MPEIMETOB U PEATHHON KU3HU TECHO CBSI3aHO KaK C MaTEeMAaTHUECKUM
aHAJIN30M, TaK M C PEIICHUEeM ypaBHEHUN M HepaBeHCTB. [Ipu sTom Oombioe
BHUMaHHE yJaemseTcss (GOpPMUPOBAHUIO YMEHHUS BBIpaXarh (opMysIamMu
3aBUCHUMOCTH MEXIY Pa3IUYHbIMU BEJIUYMHAMH, HCCIEIOBATH MOJYYCHHBIE
dbyHKIMU, CTpOUTh uUX Tpaduku. Marepuan 3TOH coAepKaTeNbHOW JUHUU
HalleJICH Ha pPa3BUTHE YMEHUI M HABBIKOB, ITO3BOJISIIOUIMX BBIPAXKATh
3aBUCUMOCTH MEXIYy BEIMYMHAMH B pa3IMYyHON (opMme: aHaTUTUYECKOM,
rpaduueckoii W cioBecHOW. Ero wu3ydeHwe CHocoOCTBYET pa3BUTHUIO
AITOPUTMHUYECKOTO MBIIUICHUS, CHOCOOHOCTH K 0000IIEHNUIO U KOHKPETU3AIIHH,
UCIIOJIb30BAHUIO AHAJIOTUH.

CopnepxxartenbHasd nuHus «Hadana MaTeMaTnyeckoro aHajin3a» Mo3BOJISIET
CYILLIECTBEHHO PAaCUIMPUTh KPYT KaKk MAaTEMaTUUECKUX, TaK U MPUKIIAIHBIX 3a]1a4,
JOCTYIHBIX 00YYaIOIUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh UCCIIEA0BATh
U CTpOUTh Tpaduku (YHKUUN, ONpEAeNsaTh UX HAUOONbIINE U HAaUMEHBIIUE
3HAUEHUS, BBIYUCIATH IUIOMAAN (GUryp U oObEMBI TEJ, HaAXOAUTh CKOPOCTU U
yCKOpeHusi mpoueccoB. JlaHHas cojaepxaTeibHash JUHUS OTKPHIBAET HOBBIE
BO3MO>KHOCTU TOCTPOEHUSI MATEMaTHYECKUX MOJIENe peadbHbIX CHUTYallUi,
HAXOXKJICHUS] HAWIYYIIETO PElICHUs] B MPUKIIAJHBIX, B TOM YHCJI€ COIHMAIbHO-
SKOHOMHYECKUX, 3a7a4ax. 3HAKOMCTBO C OCHOBAMH MAaTEMATHYECKOTO aHajIu3a
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CIIOCOOCTBYET  Pa3BUTHUIO  aOCTpakTHOTO,  (OPMAIBHO-JIOTUYECKOTO U
KPEaTUBHOTO MBINIUICHHSI, (POPMHPOBAHUIO YMEHUH Pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTEMAaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOydJaromnuecs y3HamT O
BBITAFOIIMXCS PE3YJIbTaTax, MOJYyYEHHBIX B XOJI¢ Pa3BUTHS MAaTEMaTHKH Kak
HAyKH, ¥ KX aBTOPaXx.

CopepxaTenpbHO-METOAMYECKass JUHUAA «MHOXECTBA H JIOTHKa» B
OCHOBHOM  TIOCBSIIIICHA  JJIEMEHTaM  TEOPHUM  MHOXKECTB. | €OpEeTHKO-
MHO>XECTBEHHBIC TIPEJICTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJbHON
MaTeMaTUKH W TIpeiararoT HanboJiee YHUBEPCAIBHBIN SI3bIK, 00bEIUHSIONTHI
BCEC paslenbl MaTeMaTHKH W e¢ TPUIIOKCHWH, OHU CBSI3BIBAIOT pPa3HbBIC
MaTeMaTU4YECKUe JUCIHMIUIMHBI B eaWHOoe 1enoe. [loaTomMy BaxXHO JaTh
BO3MOXHOCTh IIKOJBHUKY TIOHUMAaTh TEOPETHKO-MHOXECTBEHHBINH  SI3BIK
COBPEMEHHOW MaTEMAaTHUKH M MCTIOJIB30BaTh €T0 JIsl BRIPAXKEHUS CBOUX MBICTICH.

B kxypce «Anrebpa u Hayaya MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
TAaK’Ke OCHOBBI MAaTeMAaTHYECKOTO MOJICITUPOBAHUSA, KOTOpPHIE IIPU3BAHbI
chopMHpOBaT, HABBIKM  IOCTPOSHUS MOJIEJEH  pealbHBIX  CHUTYyaIlui,
UCCIICOBAHMSI JTUX MOJEJIEH C TIOMONIBIO  ammapata anreOpel |
MaTEeMaTHYECKOTO aHalIN3a U MHTEPIIPETAIIMU MMOTYYSCHHBIX PE3YyIbTaTOB. TaKkue
3a/laHds BIUIETCHBl B KAXKJBIM W3 pa3lelioB MPOrpPaMMbl, MOCKOJIbKY BECh
MaTepHall Kypca MUPOKO UCTIONb3YETCs IS PeIleHUs TPUKIaAHbIX 3a1ad. [Ipu
pEIIeHNH  peajbHBIX  MPAKTHUYECKUX  3aJad  ydalluecs  Pa3BUBAIOT
HaOJIOAATeNTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh aHAJOTHUIO, 0000maTh W KOHKPETHU3HPOBATH MPOOIIEMY.
JlesiTenbHOCTh 1O  (POPMUPOBAHUIO HABBIKOB PEIICHHS] TMPUKIAJHBIX 3a1a4
OpraHu3yeTcsi B MpOIECCe HM3YyUEHUS BCEX TeM Kypca «Anrebpa W Hayana
MaTEMaTHYCCKOTO aHaTIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miiaHe Ha M3ydeHHE Kypca alreOphl M Hayajdl MaTeMaTHYECKOTO
aHaju3a Ha 6a30BOM YpOBHE OTBOJMTCS 2 yaca B Heaento B 10 kiacce u 3 yaca
B Henento B 11 kimacce, Bcero 3a jiBa rojia ooyuenust — 170 gacos.
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COAEPXKXAHHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciia v BbIYMCICHUS

PaunonansHbie ynciaa. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, IPOLIEHTHI,
OECKOHEYHbIE NEPUOJMYECKUE Jpo0u. ApupMETHUYECKHE oOmnepanuu C
palMOHAIBHBIMA ~ YHUCJIAMH, NpeoOpa30BaHMsI  YUCIOBBIX  BBIPAKEHUHU.
[Ipumenenue npoOeld M MPOLEHTOB Ul PEHICHUs MNPUKIAIHBIX 3a1a4 U3
Pa3IMYHBIX OTPACJIEN 3HAHUU U PEATTbHOW KU3HH.

JlelicTBuTENbHBIE 4Yucla. PanvoHanbHBIE W HMPPALUMOHAIBHBIE YHUCIHA.
Apudmerrnueckue omnepanuu ¢ ACHCTBUTEIbHBIMU uduciaaMu. [IpubnmxEHHBIC
BBIYMCJICHUs, MpaBuUia OKPYIJEHUs, NPUKUAKA M OLEHKA pe3ysbTara
BBIYHCIICHUN.

Crenenp ¢ menbIM  mokasareneMm. CraHmapTHas ¢opma  3amucu
JIeHCTBUTENBHOTO umcia. Vcmonb3oBanue mnoaxonaameid (OpMbl  3amucu
JNEUCTBUTEIIBHBIX YHCEN IS PEUICHUS NPAKTUYECKUX 3aJa4 U MPEACTaBICHUS
JAHHBIX.

ApubmMernyueckuii KOpPeHb HaTypajdbHOM  cremeHu. [ledictBus ¢
apu(pMETHIECKUMU KOPHSMU HATYpaJbHON CTETICHHU.

CuHyC, KOCHHYC U TAHT€HC YHACIIOBOI0 apryMeHTa. ApKCUHYC, apKKOCUHYC,
APKTAaHT'€HC YHUCJIIOBOTO apryMEHTa.

YpaBHeHUs] H HEPABEHCTBA

ToxnecTBa 1 TOXKIAECTBEHHbIE MpeoOpa3oBaHusl.

[IpeoOpa3oBaHre  TPUTOHOMETPHYECKHUX  BBIPOKCHUM. OCHOBHBIE
TPUTOHOMETpPUYECKUE (POPMYIIBIL.

YpaBHEeHUE, KOpPEHb ypaBHEHHUs. HepaBeHCTBO, pellIeHHME HEpPaBEHCTBA.
Meton MHTEPBAJIOB.

Pemrenue nenbix U ApoOHO-palIMOHATIBHBIX YPAaBHEHU 1 HEPABEHCTB.

Pemenue uppaimoHaibHbIX YpaBHEHUN U HEPABEHCTB.

Pemienue TpuroHoMeTpuYECKUX YpaBHEHU M.

[IpuMeHeHue ypaBHEHHI 1 HEPABEHCTB K PEILICHUIO MATEMATUYECKHUX 3a]1a4
W 33]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PeaIbHOU KU3HH.

DOyHKUMU U TPaPUKH

OyHkuus, cnocoObl 3amanus GyHkiuu. ['paduk Gynkuun. Bzaumuo
obOpaTtHbIe (QYHKITUH.

Ob6nactp onpeneseHuss 1 MHOXKECTBO 3HaUeHU QpyHkiuu. Hynu ¢pyHkuuu.
[TpomexxyTkH 3HAKONOCTOAHCTBA. UETHBIE U HEUETHBIE (DYHKIIMH.
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CrenenHast GyHKIUS C HATYPAJIbHBIM U LIENbIM TTOKa3aTeneM. E€ cBoiicTBa
u rpauk. CBoiicTBa U rpaduk KOpHs N-0il CTENEeHH.

Tpuronomerpruueckass OKPYHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIUI YMCIOBOrO apryMEHTa.

Hayajsia MaTeMaTH4eCKOI0 aHAJIM3a

IlocmenoBaTeIbHOCTH,  CIIOCOOBI  3aJaHMsA  ITOCJICJOBATEIILHOCTEH.
MOHOTOHHBIE TIOCJIEIOBATEIBHOCTH.

Apudmernueckass M reOMETpUYECKas  mporpeccud. beckoHeuHO
yObIBaroiasi reomeTpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBaONICH
reOMETPUUECKOM nporpeccur. Gopmyiia CIOKHBIX NMPOLUEHTOB. Mcnonb30Banue
IIPOTPECCHUM IS PELIECHUS] PEAJIBHBIX 3a/1a4 ITPUKIIAHOTO XapaKTepa.

MHo:KecTBa M JIOTHKA

MHoxecTBO, onepaliuu HajJ MHOXecTBamu. [{uarpammel Diinepa—BeHHa.
IIpuMeHeHne TeOpETUKO-MHOKECTBEHHOTO amnmapara Jyuisi ONACAHUs PEeAJIbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELIEHUU 33]1a4 U3 APYTUX y4E€OHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO.

11 KJIACC

Yucia 1 BBIYMCICHUA

HarypanbHubie u nensie uncia. [Ipu3Haku 1eTMMOCTH LEbIX YHCEIL.

CreneHb ¢ pallMOHATBHBIM MOKa3aTesieM. CBOMCTBA CTEIICHM.

Jlorapudwm uncna. JleciTHUHbIC U HATYpaTbHBIC JIOTApU(PMBI.

YpaBHeHUs] U HEPABEHCTBA

[IpeoOpazoBaHre BEIPAKEHHM, COACPIKAITUX JTOTAPU(MBI.

[IpeoOpa3zoBanue BbIpaKEHUH, COJACPKAIIMX CTEMEHH C pallMOHATbHBIM
MOKa3aTEeJIEM.

[TpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI U HEPABEHCTBA.

CucTtembl TMHENHBIX YpaBHEHU. Pelienne npukiaanbix 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTemMbl 1 COBOKYITHOCTH PAallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

[IpumMeHeHne ypaBHEHMI, CHUCTEM M  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYEeCKUX 3a/lad U 3a]a4 U3 Pa3IMuHbIX 00JlacTe HayKu W peajibHOU
KU3HU.

DYHKIUH U TPaPUKU
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Oyukiusa. llepuogunueckue Qynkuuu. IIpomMeXyTKM MOHOTOHHOCTH
¢yHknuu. Makcumymbl 1 MUHUMYMBI GyHKIMH. Hanbonbiiee u HauMeHbllee
3HauY€HUE (PYHKIIMH HA IPOMEXKYTKE.

Tpuronomerpruyeckue PyHKIHMH, UX CBOMCTBA U TpadUKy.

[loka3arenbHas u Jorapudmuueckas GyHKIUU, UX CBOMCTBA U IPAPUKH.

Hcnonb3oBanue rpadmkoB GyHKIUN 17151 pELIEHUs] YPABHEHU I U JINHEUHBIX
CUCTEM.

Ucnons3oBanue rpaduxoB (QYHKIUNA JJIs HCCIEIOBAHHS MPOIIECCOB U
3aBUCUMOCTEM, KOTOPbhIE BO3HUKAIOT MPHU PELICHUH 3a7a4d U3 APYIHuX y4yeOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Havana maTreMaTn4ecKoro aHajiusa

HenpepriBabie ¢pyHkimu. MeTo1 THTEpBAIOB IS PEIICHUS HEPABEHCTB.

[IpousBognass ¢Qynkumuu. I'eomerpuueckuii ©  (PUINYECKUN  CMBICI
IIPOU3BOTHOM.

[IpousBomnbie  diemMeHTapHBIX  GyHKIUNA. DOpMynbl  HAXOXKICHHUS
MIPOM3BOJHON CYMMBI, MPOU3BEACHHS U YACTHOTO (DYHKITHIA.

[Tpumenenne mpon3BOIHON K MCCICIOBAaHUIO0 (DYHKIIMI HA MOHOTOHHOCTD
U 3KcTpeMyMbl. HaxoxkieHne HanOobIIero 1 HaMMEHBIIEero 3HaYeHUs (PyHKIUU
Ha OTpE3KE.

[IpumeHeHne NpOU3BOAHONW U HAXOXKACHMS HAWIY4IIero pEIICHHs B
OPUKJIAJHBIX 3a/Jadax, g ONPEIETIeHUs] CKOPOCTH Ipolecca, 3aJaHHOTO
dbopMyoi uiau rpaduKoM.

[TepBooOpa3znas. Tabnuiia mepBoOOpPa3HBIX.

Wurerpan, ero reoMerpuueckuil W (PU3NYECKHl CMbICH. Brruncnenue
uHTerpaia no popmyne Hetorona—JleliOnuna.
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INJTIAHUPYEMBIE PE3YJIbTATDBI

OcBoenue yueOHOro mpemmera «MaremaTtuka» IOKHO 00ecreunBaTh
JOCTHDKCHHE Ha YpOBHE CpeaHero ooOmero oOpa3oBaHUs — CIASAYIOIIUX
JUYHOCTHBIX, METAINPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JINYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE pe3yJbTaThl OCBOEHUS MPOTrpaMMbl Y4EOHOrO MpeaMeTa
«MaremaTHKay XapaKTepU3yITC:

['pakmaHcKOe BOCTIUTAHUE:

COPMUPOBAHHOCTBIO ~ TPAKIAHCKOM IMO3WIMK  OOYyYaromierocs: Kak
AKTUBHOTO W OTBETCTBEHHOTO WICHA POCCHUIICKOTO OOIIECTBa, MPEACTaBICHIEM
O MaTeMaTHYeCKHX OCHOBaxX (YHKIMOHHPOBAHWS pPA3IUYHBIX CTPYKTYD,
SBJICHUHM, TPOLEAYyp TpakKJaHCKOTO oOImiecTBa (BBIOOPHI, OMPOCHI U TIp.),
YMEHHEM B3aUMOJICHCTBOBATh C COIMAIBHBIMA MHCTUTYTAMU B COOTBETCTBUU C
X QYHKOMSIMU U Ha3HAYCHHCM.

[TaTproTHyeckoe BOCIIUTaHHUE:

cOPMUPOBAHHOCTBIO  POCCUMCKOM  TIpakJIaHCKOW  WJCHTUYHOCTH,
YBa)KCHHS K MPOIIJIOMY M HACTOSIIEMY POCCUHCKONW MaTeMaTHKH, IIEHHOCTHBIM
OTHONIICHUEM K JIOCTH)KCHHUSM POCCHHUCKMX MATEMaTHUKOB M POCCHUCKOM
MaTEMaTUYECKON IIKOJbI, K WCIOJb30BAHMIO 3THUX JOCTIKCHHH B JPYTUX
HayKaX, TEXHOJIOTHAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMS:

OCO3HAHHEM JTyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa;
c(hOpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, J3TUYECKOTO TIOBEICHHS,
CBA3aHHOTO C TIPAKTUYCCKUM TPUMECHCHHEM JOCTIDKCHHA HAyKH W
NEATENHHOCTRIO YYEHOTO; OCO3HAHWEM JIMYHOTO BKJIaJAa B TIOCTPOCHHE
YCTOMYHMBOTO OyAYIIErO.

DCTETUYECKOE BOCITUTAHUE:!

ACTETUYECKUM OTHOIICHHEM K MUPY, BKIIFOUAsl SCTETUKY MaTEMAaTHUICCKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, peneHni, paccyXIcHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMaTHYECKUM  aCIIEKTaM pPa3jW4yHbIX BHUJOB
UCKYCCTBA.

DU3NYECKOE BOCTIUTAHUE:

c(hOpPMHPOBAHHOCTHIO yMEHHUS NPHUMEHSAThH MaTeMAaTHYECKUE 3HAHUS B
HHTEpecax 3JI0pOBOro M 0Oe30macHOro oOpa3a KH3HH, OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY 3JI0POBBIO (37I0pOBOE MHTAHHE, COATTAHCHUPOBAHHBIN
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PEXKUM 3aHITUN U OTIBIXA, PEryJisipHas pU3nYecKasi akTUBHOCTB); (PU3NYECKOTO
COBEPILIECHCTBOBAHUA, npu 3AHATHIX CIIOPTUBHO-03/I0POBUTEIBHOM
JeSITENbHOCTBIO.

TpynoBoe BOCIIUTaHHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM LEHHOCTH TPYI0Jt00US; NHTEPECOM K
paznuyHbIM  cepam  Npo(ecCHOHATBHON  AESTENbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW U €€ MPWIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit npodeccun W peaau3oBbIBATH COOCTBEHHBIE >KW3HEHHBIC TUIAHbI,
FOTOBHOCThIO W CHOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OBaHUIO W
caMOOOpa30BaHUIO Ha MPOTSKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHX 33]1a4 MaTEMaTUYECKON HAIPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTHIO IKOJIOTUYECKON KYIbTYpbl, TOHUMAaHUEM BIUSHUS
COLIMAIBHO-D)KOHOMHYECKUX  IPOLIECCOB HA  COCTOSIHUE MPUPOJHOM H
COLIMAJIBHOW CpEeJlbl, OCO3HAHMEM TIJIO0AIBHOIO XapakTepa HKOJIOTHYECKUX
po0seM; OpUeHTalrel Ha IPUMEHEHUE MATEMAaTUYECKUX 3HAHUN JUISl peLIEHUs
3a7a4 B 00JIaCTH OKpPY>KAIOIIEH cpefibl, IJIaHUPOBAHMSI TTOCTYIIKOB U OLIEHKU UX
BO3MOXHBIX ITOCJIEJICTBUM JIJIsI OKPYKAIOLIEH CPEBI.

[leHHOCTH HAyYHOTO IO3HAHUS:

c(OpPMUPOBAHHOCTHIO MUPOBO33pPEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO DAa3BUTHUS HayKM U OOILECTBEHHOW NPaKTHKH,
MOHMMAaHUEM MaTEMaTHYECKON HayKH Kak c(epbl UeIOBEUYECKOM NeATeIbHOCTH,
3TanoB €€ pa3BUTUSA M 3HAYMMOCTH JUIS Pa3BUTUS LUBUIN3ALMH; OBJIAJCHUEM
A3BIKOM MaTEMaTUKU W MAaT€MAaTHYECKOW KYyJIbTYpOH KaK CPEJCTBOM IO3HAHUS
MHUpa; TOTOBHOCTBIO OCYHIECTBIATh MPOEKTHYIO M HCCIIEI0BATEIbCKYIO
NS TENbHOCTh UHJIMBUTYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO MTpeMeTa
«MaremaTHKay XapaKTePU3yHOTCS OBJIaJICHUEM YHUBEPCATbHBIMHU
NO3HABAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeUusMU, YHUBEPCATbHLIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  Vuueepcarvnvle nosnasamenvuvle Oelicmsus,  0Oecnevu8arom
Gopmuposanue 6a3068bIX KOSHUMUBHBIX NpPOYeccos obyuaowuxcsa (oceoeHue
Memo008  NO3HAHUSL  OKPYJCarowe20  Mupda, NnpumMeHeHue  J10SUYECKUX,
ucce008amenbCKux onepayull, ymenull pabomamo ¢ ungopmayueti).

bazoBble norudyeckue JIeUCTBUA:
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e BBISBIATH u XapaKTepru30BaTh CYIIECTBEHHbIEC MPU3HAKH
MaTeMaTU4YECKUX OOBEKTOB, OHSATUN, OTHOIICHUN MEXy MOHATHIMU;
dhopmMyIHUpoBaThH onpeieNeHuUsI MOHSTU; yCTaHaBIIUBATh
CYILIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIMU, OCHOBAHUS JIJIs1 000OIIECHUS U
CpaBHEHMSI, KpUTEPUHU MTPOBOAUMOTO aHAJIN3A;

e BOCHPUHUMATH, (QOPMYIUPOBATH U MPEeOOPa30OBHIBATH CYKJCHHUS:
YTBEPAUTEIbHBIC U OTPUIIATENIbHBIC, €IUHUYHBIC, YACTHBIC U OOIIUE;
YCJIOBHBIE;

e BBISBIATH MAaTE€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBOpeunsi B (hakTax, JAHHBIX, HAOIIOJCHUSX W YTBEPKICHUSIX;
npejyiaratb ~ KpUTEpPUM  JJI  BBIABJICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIL;

e JleNIaTh BBIBOJIbI C MCIOJH30BAHUEM 3aKOHOB JIOTUKH, JIETYKTUBHBIX U
WHyKTUBHBIX YMO3AaKIIOUCHHH, YMO3aKIIOUeHUH 10 aHAJIOTUH;

e TMPOBOJUTH  CAMOCTOATENIBHO  JIOKA3aTelIbCTBA  MaTeMaTHUYECKUX
yTBEpXKIeHUW  (TIpsiMbie ©W  OT  TMPOTHUBHOTO),  BBICTPAMBATH
apryMEeHTAITUIO, IPUBOIUTH TPUMEPHI M KOHTPIIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIE CY>KJICHUS U BBIBOJIBI;

e BBIOMpATH CrOCOO permieHust y4eOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEIICHMsI, BHIOMpATh HaWbOOJee MOAXOMSIIMHUA C YIETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBeie ucciienoBaTenbCKue 1EUCTBHUS:

e HCIHOJIb30BAaThb  BOINPOCHI KAk  HCCIEIOBATEIbCKUNA  MHCTPYMEHT
MO3HaHUA;, (HOPMYITUPOBATH BOMPOCH], (DUKCUPYIOIIHUE POTUBOPEUUE,
npo0ieMy, yCTaHABIMBATh UCKOMOE M IaHHOE, (JOPMUPOBAThH TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOATEIHHO  CIUIAHUPOBAHHBIA  DKCIEPUMEHT,
UCCJIE/IOBAHUE TI0 YCTAaHOBJIICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
oObeKTa, SIBJICHUS, IMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBIICHUSMH, ITPOIIECCaAMU;

e CaMOCTOSITENIbBHO  (OpMyJIHpOBaTH OOOOIIEHHUS W  BBIBOJBI  IIO
pe3ysbTaTaM MpOBEAEHHOTO HAOMIOACHUS, MCCIEIOBaHUS, OLEHUBATDH
JOCTOBEPHOCTD MOJTYYEHHBIX PE3YJIbTATOB, BBIBOJOB U 0000IIEHNUI;

e TMPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE IMPOIECCA, a TAKKE BBIIBUTAThH
MIPETOJIOAKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nuudopmarmeii:

e BBISBIATH AePUIUTHI HHPOPMALINH, JaHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIPOC U JJIsI PEILICHUS 3a/1auu;
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e BBIOMpaTh HMHPOPMAIMIO W3 HCTOYHHUKOB PaA3IMYHBIX  THIIOB,
aHAJTM3UPOBAThH, CHUCTEMATU3UPOBATh u UHTEPIPETUPOBATH
UHOOPMAITUIO Pa3TUIHBIX BUIOB U (OPM IPEICTABIICHNUS,

e CTPYKTYypUpOBaTh HWH(GOPMAIHMIO, TPEICTABIATh €€ B PasIUIHBIX
dbopmax, WILTIOCTPUPOBATH TPadUIECKH;

e OIEHWBATh  HAAGKHOCTL  WMH(POpPMAIIMK 1O  CaMOCTOSTEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanbhvle KOMMYHUKamueHble Oelicmeus, 00ecnedusarm

CchOPMUPOBAHHOCMb COYUATLHBIX HABLIKOS 00VUATOUWUXCHL.

OO01eHue:

e BOCIHpPUHUMATHL MW (HOPMYyTUPOBATH CYXKICHUS B COOTBETCTBUHU C
YCIIOBUSIMH U TIEJISIMU OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PCHUS B YCTHBIX M MMMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0
XOJly PEIICHUS 3a]]a4l, KOMMEHTHUPOBATH MOTYyYEHHBIN pe3yIbTaT;

e B X0/€ OOCYXJEHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMoi
TEMBI, TPOOJIEMBI, peIIaeMoi 3a7aun, BRICKA3bIBATh UJICH, HAIICJICHHBIC
Ha TOWCK PENICHHS; COIMOCTABIATh CBOU CYXIEHHUS C CYXKICHHSIMHU
JIPYTUX YYaCTHUKOB JWaora, OOHApYXHBATh Pa3IUdue U CXOACTBO
MO3UIINN; B KOPPEKTHOU (opme (GopMynHpoBaTh pa3HOTIACHS, CBOU
BO3PAKECHUS;

e TMPEACTABISATH  pPE3yJAbTAaThl  pEIIEHUS  3a/Jayd, OJKCIIEPUMEHTA,
UCCJIEIOBaHUSI, TPOEKTa; CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIJICHUSI ¢ Y4€TOM 3aj]ad Tpe3eHTAllud U OCOOCHHOCTEH
ayJTUTOPHUU.

CoTpyIHUUYECTBO:

e TMOHMMATh M  UCIOJIb30BaTh  MPEUMYIIECTBA KOMAHIHOW W
WHJMBUyalbHON paOOThl MPHU PEIICHUHU Y4eOHBIX 3a/ad; MPUHUMATh
1eJb COBMECTHOM  JIEATENbHOCTH, IUJJAHUPOBATh  OPTraHU3AIUIO
COBMECTHOM pPabOThI, pacupenensTh BUAb padOT, JOTOBapUBATHCA,
oOcyXJaTh TMpoIecc H pe3ylbTaT paboThl; 00001aTh MHEHUS
HECKOJIbKHX JIOJIEH;

e YYacTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCyXIaeHUsS, OOMEH
MHEHUH, «MO3TOBBIE IITYPMBI» U UHBIE); BBITIOIHATH CBOIO YacTh PaOOTHI
U KOOPAMHHPOBATH CBOM JEHCTBUSA C JPYTUMHU YJ€HAMU KOMAaHJBbI;
OIICHMBATh KAYECTBO CBOETO BKJIa/Ja B OOMIUN MPOIYKT MO KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOJICHCTBHS.

3)  Vuusepcanouvie  pezynamuenvie  Oeticmeusi,  0becnedusaon

GopmuposaHrue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
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Camoopranuzanus:

COCTaBJIATH IJIaH, AJITOPUTM PELIEHUS 33]1a4M, BHIOUPATH CIIOCO0 peleHUs
C y4€TOM HMEWIIMXCA PECypcoB M  COOCTBEHHBIX  BO3MOXHOCTEM,
apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHl PELICHUN C YYETOM HOBOWU
uHpopmanuu.

CaMOKOHTPOJIB:

e BIJIQJICTh HABbIKAMHU [103HABATEIbHON pe(IeKCUM KakK OCO3HaHHUSA
COBEPIIAEMBIX JENCTBUM U MBICIUTENBHBIX POLECCOB, UX PE3YIBTATOB;
BJIAJETh CHOCOOaMU CaMOIIPOBEPKH, CAaMOKOHTPOJS Mpolecca u
pe3yibpTaTa peueHuss MATEMAaTUYECKOW 3a1a4u;

e TMPEABUAECTh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PELICHUU
3a1a4l, BHOCHUTb KOPPEKTHBBI B JEITEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENBbCTB,  JAHHBIX, HAWJACHHBIX  OIMMOOK,  BBISIBICHHBIX
TPYAHOCTEN;

e OLEHUBATh COOTBETCTBHUE pe3yjbTaTa LEIU U YCIOBHUSAM, OOBACHSITH
IIPUYUHBI JOCTHKEHUS WA HENOCTHKEHUS PE3YIbTATOB IEATEIIBHOCTH,
HAXOJWUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATBI

OcBoeHne y4eOHOTO Kypca «AnreOpa M Hadaja MaTeMaTHYEeCKOTO
aHajJgu3a» Ha YpOBHE CpeAaHero oOmiero oOpa3oBaHMs JOJDKHO 00ecTieYrBaTh
JTOCTHDKCHHUE CIASAYIOIINX MPEJAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

10 KVIACC

YucJia ¥ BLIYUCIEHUS

OnepupoBaTh TMOHATUAMHU: pPalMOHAIBLHOE W JCHCTBUTEIIBHOE YHCIIO,
OOBIKHOBEHHAS M IECATUYHAS TPOOb, IPOIICHTHI.

Bemmonuare  apudmernueckue — omeparud ¢ paldOHAJIbLHBIMU U
JICCTBUTEIILHBIMH YHCIIAMHU.

Bemmonuare  npuOamkEHHBIE — BBIYMCIICHHS,  HMCIOJB3YysS  IpaBuja
OKpYTJICHUS, JIeJIaTh TPUKUIKY U OLICHKY pe3yJibTaTa BEIYMCIICHHUIA.

OnepupoBaTh MOHATUSAMH: CTEIEHb C IEJIbIM ITOKa3aTeJeM; CTaHAapTHas
dopma 3amucu JIEUCTBUTEIBLHOIO YHCJIA, KOPEHb HAaTypajJbHOW CTEICHU;
UCIIOIb30BaTh MOAXOMAIIYI0 (GOpMYy 3amucHu JEHCTBUTENBHBIX YHUCET s
pellIeHUs MPAKTUYECKUX 3a]]a4 U MIPEICTABICHUS JaHHbIX.
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OnepupoBaTh MOHATHSIMH: CHHYC, KOCHHYC M TAaHTE€HC IMPOU3BOJBHOTO
yria; HWCIOJb30BaTh 3allMCh TPOM3BOJBHOTO yriia 4Yepe3 oOpaTHBIC
TPUTOHOMETPUYECKUEC (DYHKITHH.

YpaBHeHUs] H HEPABEHCTBA

OnepupoBaTh MOHATHUSMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO; IIEIIOE,
parmoHaiIbHOE, UpparioOHAIBHOE ypaBHEHHE, HEPaBEHCTBO;
TPUTOHOMETPUUIECKOE YPaBHEHUE;

BrImomHSITE IpeoOpa3oBaHus TPUTOHOMETPUUYECKHUX BBIPAKCHHUH U PEIIATh
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BrimonHITE IpeoOpa3oBaHus MEbIX, PAITMOHATBHBIX M UPPAITHOHATBHBIX
BBIDOKCHH ©  periaTh OCHOBHBIE THIBI IEJBIX, PAlHOHAJIBHBIX U
HppAIMOHATBLHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHsaTs ypaBHEHUS W HEPABEHCTBA ISl PEIICHHS] MATEeMAaTHYCCKUX
3a/1a4 ¥ 337a4 U3 pa3InuHbIX 00JaCTEN HAYKU U PEATbHON KU3HHU.

MopenupoBaTh peadbHBIE CHUTyalldd Ha SI3BIKE aJreOpbl, COCTaBISAThH
BBIPOKCHHS, ypPAaBHCHHS, HEPABEHCTBA 110 YCIIOBUIO 3aJlayd, HUCCIEI0BATh
MMOCTPOEHHBIE MOJIENIH C UCTIOIH30BAHUEM alllapaTa aireOpshl.

DOyHKIMH U TPaPUKHn

OnepupoBath MOHATUSAMU: (DYHKIIHS, CTIOCOOBI 3a1aHus (PYHKIHH, 00J1aCTh
OTIPEICIICHHUS] U MHOXKECTBO 3Ha4YeHHWM (GyHKIMH, rpaduk (QYHKIIUH, B3aUMHO
oOpaTHbIe (DYHKIIHH.

OnepupoBaTh TOHITHAMHU: YETHOCTh M HEYETHOCTh (DYHKIHMH, HYIU
(bYHKITUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBath rpaduky GyHKIMMA IS pelIeHUs YpaBHEHUH.

Ctpoutb 1 UUTATh TPAPUKU JIMHEHHON QYHKIIMH, KBAAPATUIHON (HYHKIIUH,
CTENIEHHOM (PYHKIIMH C 1I€JIbIM MOKa3aTeseM.

Ucnonb3oBate rpaduku GyHKIMA I UCCIEAOBAHHS TIPOIECCOB U
3aBUCUMOCTEH MpHU PEIICHUH 3a7a4 U3 APYTUX y4eOHBIX MPEIMETOB U peaabHON
KU3HU; BhIpaXaTh (HOpMyIaMHi 3aBUCUMOCTU MEXK/y BEIIMYMHAMHU.

Havana maTeMaTH4ecKoro anajmsa

OnepupoBaTh TOHATHSAMHU: TOCIEAOBATENBHOCTh, apu@meTHyeckas Hu
reoMeTpUYecKas MPOrpeccum.

OnepupoBaTh TOHATUSIMHU: OECKOHEYHO YOBIBaIolasi TI'€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOIIEH reOMEeTpUUECKON MPOTrPECCUU.

3a/aBath MOCIEA0BATEILHOCTH PA3IMYHBIMHU CITIOCOOAMHU.

Hcnonp30BaTh CBOWCTBA MOCJEI0OBATEIBHOCTEM W TPOTPECCUU A
pEIICHMS pealbHbIX 3a71a4 MPUKIAJHOTO XapaKTepa.

MHosKecTBa M JIOTHUKA
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OnepupoBaTh NOHATUAMU: MHOKECTBO, ONEPALIMU HAJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM — ammapar Uil  ONHUCAHUs
peanbHBIX MPOLECCOB U SIBJECHUM, MPU PEUICHUHU 3a7ad U3 APYTHX YUYEOHBIX
IPEAMETOB.

OnepupoBaTh  MOHATUSAMHU:  ONPEIEIEHHUE, TEOpeMa,  CIEACTBUE,
JIOKa3aTeNbCTBO.

11 KIIACC

Yucia 1 BBIYUCTICHUA

OnepupoBaTh NOHATUAMM: HATYpPaJbHOE, ILEJ0€ YHUCIO; HCIIOIb30BaTh
IIPU3HAKH JEITMMOCTH LIEJIBIX YUCEI, PA3JIOKEHHUE YUCIIa HA ITPOCTBIE MHOXKUTEIN
JUISL pELLICHUS 3a/1a4.

OnepupoBath MOHATUEM: CTENEHD C PALIMOHAIBHBIM [TOKA3aTEIIEM.

OmnepupoBaTh NOHATUSAMU: JIOTAPU(PM YHUCIIA, TECATUUYHbIE U HaTypalIbHbIC
norapuMsl.

YpaBHeHUs] H HEPABEHCTBA

[IpumeHsaTh CBOWCTBA CTEMEHW I MPEOoOpa3oBaHUS BBIPAKCHHI,
ONEPUPOBATH IOHATUAMHU: ITOKA3aTEIbHOE YPABHEHWE M HEPABEHCTBO; PEIIATh
OCHOBHBIE THUIIbI ITOKA3aTEIbHBIX YPABHCHUN U HEPABEHCTB.

BoimonasaTe npeoOpa3oBaHMsl BBIPAKEHHM, COAEpXKAIIMX JIOrapudmbl;
ONEpUpPOBaTh MOHATUAMU: JorapupMuueckoe ypaBHEHHE U HEPABEHCTBO;
pemiaTh OCHOBHBIE THIIBI JOTapU(MUYECKUX YPABHCHU U HEPABEHCTB.

Haxoauts pereHus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CHCTEMA JIUHENHBIX YPABHEHHUN U €€ PEIICHNUE;
UCIIOJIb30BaTh CHCTEMY JMHEWHBIX YPAaBHEHUM [JIs1 PELICHUS TMPAKTUYECKUX
3a7ad4.

HaxoauTs pemenns npocTenmx CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX
YpaBHEHU U HEPABEHCTB.

MopenupoBaTh peajbHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIPQ)KEHUS, YPABHEHHS, HEPABEHCTBA M CHUCTEMbl IO YCIOBHIO 3a/1auH,
UCCJIeI0OBATh MOCTPOEHHBIE MOJICJIH C UCIIOIb30BAHUEM alllapaTa ajreopsl.

DOyHKUMU U TPaPuKH

OnepupoBaTh TOHATHAMU: TepHOaUYecKas (YHKUUS, TPOMEXKYTKU
MOHOTOHHOCTH (YHKLUMH, TOYKH OHKCTpeMyma (PYHKIMM, HauOoJblee WU
HauMeHbIllee 3HayeHuss (YHKIMKA Ha MPOMEXKYTKE; HUCIOJIb30BaTh HX A
UCCleIoBaHus (PYHKIMH, 3aJJaHHOU rPapUuKOM.
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OnepupoBath NOHATUSIMU: TPAPUKH TTOKA3ATEIBHOU, TOTapuGMUUECKON 1
TPUTOHOMETPUYECKUX (YHKLHUI; U300pakaTh UX HAa KOOPJIMHATHOMN MIIOCKOCTH
Y WCIIOJIB30BaTh ISl PELICHUS] YPAaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOW TUIOCKOCTH TpadUKd  JIMHEHHBIX
YPAaBHEHHM U UCIIOJIB30BATh UX ISl PEIICHUS CUCTEMBI JIMHEWHBIX YPABHEHUM.

Ucnonw3oBate rpaduku (QyHKIUNA I UCCIIEIOBAHUS MPOIIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX AUCIUILIMH.

Hayajsia MaTeMaTH4eCKOI0 aHAJIM3a

OnepupoBaTh MNOHATUSMHU: HENpepbIBHass (QYHKUUS; MPOU3BOJHAs
(yHKIMU; UCIIOJB30BaTh F€OMETPUYECKUN U (PU3HUECKHUI CMBICI TPOU3BOAHOM
JUISL pELICHUS 3a/1a4.

Haxogute  mpou3BOAHBIE  3JIEMEHTapHBIX  (PYHKIMHA,  BBIYHCIATH
MIPOU3BOHBIE CYMMBI, POU3BEACHHUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh  MPOU3BOAHYIO  JUIsI  UCCIENOBaHWS  (QYHKIUMU  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, NIPUMEHATH pPE3YyJbTAThl HCCIECIOBAHUS K
MTOCTPOEHUIO TPahUKOB.

Hcenonp30BaTh MPOM3BOAHYIO U1 HAXOXKIACHUsS HAWIY4YLIEro pElICHUs B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh NOHATUAMHU: TepBOOOpa3Hasi M HUHTETpal; MOHUMATh
T€OMETPUYECKUN U (PU3UUECKUIN CMBICI MHTErpaa.

Haxoauts nepBooOpa3Hble 31€MEHTapHBIX (PYHKIUH; BEIYUCISATh HHTETpall
o ¢popmyie HeroTona—JIeitouuma.

Pemars npukinanseie 3a1ayd, B TOM YUCIIE COLMAIBHO-D)KOHOMUYECKOI0 U
(pu3nyeckoro xapakrepa, cCpeACTBaMi MaTEMaTHUYECKOIO aHAIM3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
Ne KoanuecTBo yacoB
HaumeHoBaHue pa3aesioB U TeM DyiekTpoHHbBbIE (HU(POBLIE)
n/ Becer | KoHTpoabH IpakTHyeck
NPOrpaMMbl o0pa3oBaTe/ibHbIE PeCypcChl
I 0 ble padoThbI ue padoThbl
MHoecTBa palMOHaIbHbIX U
1 JIEUCTBUTEIBHBIX YUCEN. 14 1 1 https://foxford.ru/wiki/matematika/oboznachenie-
PaunonaneHble ypaBHEHHS U razlichnyh-chislovyh-mnozhestv
HEpaBEHCTBA
5 ®ynkuuu u rpapuku. CreneHs ¢ 6 1 1 https://foxford.ru/wiki/matematika/stepennaya-
eJIBIM MOoKa3aTelIeM funktsiya
Apudmernueckuii KopeHb N—oi
3 crenenu. MppanroHaibHbIe 18 1 1 https://sigma-center.ru/root_of degree_n
YPaBHEHUS U HEPABEHCTBA
DopMyIbl . .
https://umschool.net/library/matematika/formuly-
4 TPUTOHOMETPUHU. TpUroHOMETpHYE 22 2 1 ; T _— -
trigonometrii-i-prostejshie-uravneniya/
CKHE€ YpaBHEHUS
5 [TocnenoBarenbHOCTH U 5 1 https://skysmart.ru/articles/mathematic/arifmetiche
IIPOrpecCcum skaya-progressiya
II 600
6 OBTOPEHHE, 000 meH%e, 3 1 https://math100.ru/ege-baz-2023/
cucreMarmni3anuda 3HaHUUu
OBILEE KOJIMYECTBO YACOB I10 68 6 5
[TPOIT'PAMME
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https://foxford.ru/wiki/matematika/oboznachenie-razlichnyh-chislovyh-mnozhestv
https://foxford.ru/wiki/matematika/oboznachenie-razlichnyh-chislovyh-mnozhestv
https://foxford.ru/wiki/matematika/stepennaya-funktsiya
https://foxford.ru/wiki/matematika/stepennaya-funktsiya
https://sigma-center.ru/root_of_degree_n
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11 KJIACC

HanmenoBanue
No

pa3iesioB U TeM
n/n

NpPOrpaMmbl

Koan4yecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTnueckue
padoThI

DJIeKTpOHHbIe (HM(ppoBbIe) 00pa3oBaTeIbHbIE
pecypcsbl

CreneHs ¢
parMoHAIbHBIM
IOKa3aTeJIeM.
IToka3arenpHas
byHKIHS.
ITokazarennpHBIC
ypaBHEHUS U
HEPaBEHCTBA

12

https://skysmart.ru/articles/mathematic/pokazatelnye-
uravneniya

Jlorapudpmuueckas
GbyHKIIHS.

2 Jlorapudmmueckue
ypaBHEHUS U
HEpPaBEHCTBA

12

https://umschool.net/library/matematika/logarifmicheskie-
uravnenivya-i-neravenstva/

Tpuronomerpudeckue
GYHKIIUU U UX

3 rpaduKu.
Tpuronomerpuueckue
HEpaBEHCTBA

https://sigma-center.ru/trigonometric_inequalities

[TpousBoanas.
4 IIpumeHeHue

MPOM3BOTHOM

24

https://umschool.net/library/matematika/issledovanie-
funkczii-s-pomoshhyu-proizvodnoj/
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nu .
5 HTerpai 1 ero 9 1 1 https://www.evkova.org/integral
MPUMCHCHUA
6 Cucrembl ypaBHEHHU I 12 1 1 https://ege-study.ru/sistemy-algebraicheskix-uravnenij/
7 HarypanbHble u nenbie 6 1 https://ege-study.ru/nestandartnye-zadachi-na-ege-po-
qyucia matematike/
[ToBTOpEHUE,
8 obobuerre, 18 2 https://math100.ru/ege-baz-2023/
cucreMmarui3anus
3HaHUH
OBUIEE KOJIMYECTBO 102 10 7
YACOB I10 [TPOTPAMME

[IOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMUCHIO

AHO 00 "AKALEEMUS", 3VIMAPEBA VIPVHA BUKTOPOBHA, TEHEPAJIbHbIN 20.09.23 15:15 (MSK) CepTudukat 01ECA179006BAF558347F8E665810E87FC

OVPEKTOP



https://www.evkova.org/integral
https://ege-study.ru/sistemy-algebraicheskix-uravnenij/
https://ege-study.ru/nestandartnye-zadachi-na-ege-po-matematike/
https://ege-study.ru/nestandartnye-zadachi-na-ege-po-matematike/
https://math100.ru/ege-baz-2023/

[IOKYMEHT MOATMUCAH 3/TEKTPOHHOW NMOAMNUCHIO

AHO 00 "AKAAEMMWSA", 3IMAPEBA MPVUHA BUKTOPOBHA, MEHEPAJTbHBIN
[VPEKTOP

20.09.23 15:15 (MSK)

Ceptudukat 01ECA179006BAF558347F8E665810E87FC




