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MNOACHUTEJIbHAS 3AIINCKA

Pabouas nmporpamma yueOHOTO Kypca «Anredpa n Havajga MaTeMaTHUYeCKOTrO
aHanu3a» 0a3oBoro ypoBHs misi oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanibHOrO TOCYIapCTBEHHOIO 00Pa30BaTEIHLHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
IPEIbIBISIEMBIX K MAaTeMaTHYECKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHSL U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHNXCS.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYE€CKOTO aHAJIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMEeYMBAET HWHCTPYMEHTAIbHYIO 0a3y Il U3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKkTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JIJIi OCBOCHHS
KypcoB HH(OpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOT'O0 Kypca y4alllMecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHIECKOU Gopme.

Kypc anreOpsl u Hauan MaTreMaTUueCKOro aHajau3a 3aKJIaIbIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHJACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IUMPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBIaJEcHUE
a0CTpPaKTHBIMM U JIOTUYECKH CTPOTUMH MATEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAaCT YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaAJIOTUI0, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl W Havall MATEMaTUYECKOro aHajdu3a B CTaplied IIKoJe Yydyarluecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CUTYallMd W HHTEpHpeTaIluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCS C  MpUMEPaAMU  MaTEMATUYECKUX
3aKOHOMEpPHOCTEH B TMPUPOAE, HAYKE U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBLHBIM BOCHUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uyepe3 y4yeOHbId maTepual, CocOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydeOHOUW AesITeIbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIIEHTPALMM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAaT.

B ocnoBe wmetoauku oOyueHus airedpe M HayalaM MaTeMaTHYeCKOTrO
aHaJIn3a JIKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHHUS.

Crpykrypa Kypca «Anredpa 1 Hayala MaTeMaTU4YECKOIO aHaIN3a» BKIIOYAET
CIEAYIOIINE COAEP/KATEIBHO-METOAUYECKUE JUHUN: «Uucina M BBIYUCICHUD,
«Dyakun  u - rpadukmy, «YpaBHeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4ecKoro aHainusa», «MHo)kecTBa M JOoruka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUKA H3Y4aloTCsd Ha IPOTSDKEHMM JBYX JIET
oOyuyeHusl B CTaplleil IIKOJIe, €CTECTBEHHO JOMOJHSSA IpYr Apyra M MOCTENEHHO
HAChIIAsCh HOBBIMM TeMaMHU M pasfaenaMu. JlaHHBIM Kypc  sABISETCSA
WHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTHUYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MATEMaTUUYECKUI aHau3,
Teopusi MHOXkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIIaZeBalOT BcE Ooiee
HIMPOKUM MATEMaTHYECKUM amnapaTroM, Y HUX MOCIEI0BaTEIbHO (hOpMUpYETCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYIO MOJENb peaJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTUYECKOT0 aHaIM3a», JUIsl PELIEHUs] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NIOJIYYECHHBIN PE3yIbTaT.

CopnepxaTenpbHO-METOANYECKAss TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Iikojie. B crapmiell mkosie 0oco0oe BHUMAHUE YAENAETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBINOJHATh JCHCTBUS C HUMH, JAENAaTh MPUKUAKY, OLIEHHUBATH
pesynbrar. OOyyaromuecs NOJYYalOT HaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3allMCaHHBIMU B CTaHIApTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANN3YETCS HA NPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, MOCKOJIbKY B KaXJIOM pa3feie MporpaMMbl
PETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIUX 3adad. OOyuaromiuecs OBIaJE€BaIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PalMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucTeM. [losrydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO MPOU3BOAHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7a4 Ha
HaxXOXJE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUI
BBIMOJHATh pacu€Tbl 1o ¢GopMyniaM, MpeoOpa3oBaHUsS IENbIX, PalMOHAIBHBIX,
UPpPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTeNeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana IPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOIO U
aOCTPaKkTHOTO MBILIUICHUS YYalluxcs, (OPMUPYIOTCS HABBIKH JIETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB. AJjreOpa
npegiaraeT d(QQPEeKTUBHBIE WHCTPYMEHTBI JJsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKAa HAYKH.

CopnepxarenbHo-MeToauueckass JUHUA «DyHKIMM W TpaduKU» TECHO
MEPEIIETAeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
[IOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENIEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIINH, NX CBOICTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJyYEHHbIE (YHKLUHH, CTPOUTH HX
rpaduku. Marepuan 3Tol coJep:KaTeIbHON JTMHUN HAIleJIeH Ha pa3BUTHE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi U ciioBecHo. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
000OILIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

ConepxartenbHas nuHUsl «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYalolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIEN0BATh U
CTpouTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe U HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOmanun (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpEHMsI IpoleccoB. JlaHHas cojlep)karesibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNIel peajbHbIX CHUTyaluu,
HAXOXKJEHUSl HAWJY4YlIero pElIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaTbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe W uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCSI pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprkarenpbHO-METOAUYECKAsT TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIEHA  3JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHbBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU U MpeajiararoT



Haubosiee yHUBEPCATbHBIN S3bIK, OOBEAMHSIONINN BCE pa3zesibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT PAa3HbIE MATEMAaTHYECKUE TUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIH S3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Havama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaKK€ OCHOBbI MAaTEMaTHYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlIUH, NUCCIIETOBaAHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MAaTeMaTUYECKOro aHaliu3a U
UHTEPIPETALNN MOTYYEHHBIX PE3YyIbTaTOB. Takue 3ajjaHus BIUIETEHBI B KaXIbld
U3 pa3JeNioB IIPOrpaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIOJIb3YETCS
JUISL peLlieHus] IPUKIAAHBIX 3a1a4. [Ipu peneHnn peanbHbIX NMPAaKTHYECKUX 3a7ad
yyalecs: pa3BUBAlOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOLIECCE U3YYEHHUs BCEX TeM Kypca «Auredpa v Hagaia
MaTEMaTHYECKOTO aHATIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM milaHe Ha H3ydyeHHE Kypca aureOpbl MU Hadal MaTEMaTUYECKOIo
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKAHUE YYEBHOI' O KYPCA
10 KITACC

Yucsia ¥ BbIYMCICHUS

Paunonanpabie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu.  ApudMeTHdyecKkue  omnepanud  C
palMoHANIBHBIMU YHCIAMU, TPE00OPa30BaHUS YHCIIOBBIX BhIpakeHUi. [I[puMenenue
Ipo0eil U MPOLEHTOB ISl PEIICHMs MPUKIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciien
3HAHUU U PEATbHOM KU3HH.

[elictBuTenpHble 4Wciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckre omnepaludd ¢ JeUCTBUTENbHBIMU yuciaamu. [lpulmmkéHnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CranjgaptHas dopma  3alucu
JNeUCTBUTENLHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmiedt  ¢Gopmbl  3alucu
JEHUCTBUTEIBHBIX YMCEN Ul PELICHUs MPAKTUYECKUX 331ad U MPECTaBICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypasJbHOW  cremeHu.  JlelicTBus ¢
apu(pMETUIECKUMH KOPHSMU HAaTypaJIbHON CTEIIEHHU.

CHHYC, KOCHHYC U TaHI€HC YMCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCUHYC,
APKTAHI€HC YMCIIOBOTO apr'yMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKJIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OCHOBHbIE
TPUTOHOMETpHUUECKUE (YOPMYIIBI.

VYpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
MeTton uHTEpBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaiMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHUM UM HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3aJa4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PeabHOU KU3HH.

DyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk QyHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHU Qynkumu. Hymn yskumu.
[TpomexyTkH 3HAaKONOCTOSHCTBA. UETHBIE N HEUETHBIEC (DYHKIIUH.

CrenenHast QyHKIMS ¢ HATYypajIbHBIM U II€JIbIM MoOKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa u rpauK KOpHsS N-O CTENEHHU.



TpuroHoMmerpuueckass OKPYKHOCTb, OINpPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIIMI YUCIOBOTO apryMEHTa.

Hauana MaTeMaTnueckoro anajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATENLHOCTH.

Apudmernueckas ¥ TeOMETpUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysna CIOXKHBIX MPOLEHTOB. Mcronb30BaHWE MPOTPECCUU s
pelieHus peasibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCaHUSl pealbHBIX
MIPOLIECCOB U SIBJIICHUMN, TIPU PELICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HarypansHabie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YNCEIT.

CreneHb ¢ paMOHAJIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajabHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YpAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEHWHBIX YpaBHEHMI. PellleHne NpuKIIagHbIX 33a/1a4d ¢ TOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucreMbl 1 COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeneHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeid HAyKu WU peaibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. [lepuognueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
bynkuud. Makcumymbl 1 MUHUMYMbI (QyHKUuU. HaunOosnbliiee u HauMmeHblIee
3HaueHUe (PYHKIIMHU HA POMEXKYTKE.

Tpuronomerpruueckne PyHKITUU, IX CBOMCTBA U TPAPUKH.

[TokazaTtenbHas u morapudmuueckas GyHKIUN, UX CBOMCTBA U TPadUKH.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUN IS WCCICIOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MIPEAMETOB U PEATbHOMN KU3HMU.

Hayajia MaTeMaTH4eCcKOro aHajin3a

HenpepriBabie GyHKIMH. MeTOT MHTEPBAJIOB JIsl pEIICHUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudeckuii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHneHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTDH U
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpE3KE.

[IpumMeHeHne TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIIEero pElICHUs B
NPUKIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH TIpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMmerpuyeckuid M (usmdeckuid cmbici. Boruucienue
uHTerpaina no gpopmyie Herorona—IJleiiOHua.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO nmpeameTa «Marematuka» JOJIDKHO obecrneunBaTh
JOCTHIKCHHC Ha YPOBHC CPCIAHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPECAMCETHBIX O6pa3OBaTeJ'H>HBIX PE3YyJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UIIMN 00YUAIOMIErocst Kak aKTUBHOTO
W OTBETCTBEHHOTO 4YJI€HAa POCCHUUCKOTrO OOIIECTBA, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SIBJICHUH,
poLenyp TpaxaaHCKOoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM.

[TaTproTHyecKkoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
YKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JTIOCTUKEHUM HAYKU U JAEATEIbHOCThIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUUBOTO OYAyIIETO.

DcTeTH4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHUEM K MHpPY, BKIIOYas ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad4, peLIeHnH, paccyXIeHUN;
BOCIIPUUMYHUBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fInyHbIX BUJOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 370poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ NMUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUNA U

OT/bIXa, peryJispHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(decCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IIJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HAa MPOTSHKEHUU BCEU JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYACTHIO B PELICHUU IPAKTUYECKUX 3a/1a4 MAaTEMaTHYECKON HAIPABIECHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COIIMAJIbHO-?)KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPUPOJHON M COLMATIBbHON
Cpelbl, OCO3HaHUMEM TIJ00aJbHOTO XapakTepa 3KOJOTHMYECKHX Mpo0IieM;
OpHUEHTAlMEl Ha NPUMEHEHME MATEMATHYECKMX 3HAHUM JUIA pElIeHUs 3a7a4 B
00JaCTH  OKpY’)Karomieil cpejpl, IUIAHUPOBAHUA TIOCTYIKOB M OIICHKA UX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOIEH CPEJIbl.

[{eHHOCTH HAYYHOT'O MMO3HAHUA:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKHM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYeCKON HaykM Kak c(epbl 4elIOBEYECKON MAeATEeIbHOCTH, 3TaloOB €&
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS LMUBUIN3ALMHU; OBJIAJECHUEM SI3BIKOM
MaTeMaTUKM ¥ MAaTeMaTUYECKOW KyJIbTYpOM KakK CpPEACTBOM IIO3HAHUS MHDPA;
TOTOBHOCTBIO OCYUIECTBIIATh INPOEKTHYI0 W HCCIEHOBATEIBCKYIO JESATEIBbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«MaremaTuka XapaKTePU3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHLIMU OeUCBUIMU.

1)  VYuueepcarvnvlie — nozmasamenvhvie  Oeticmeus, — 0Oecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpYXCalowe20  Mupa,  NpUuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie tornueckue AeUCTBUSA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXTYy MOHATUAMU;, (OPMYIUPOBATH
OTpECICHUS  TOHATHH; YCTAHABJIIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanmy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

BBISIBJIATH ~ MAaTeMaTHMYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, JaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPKICHUN (TPSMBIE U OT MIPOTUBHOTO), BHICTPAUBAThH apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

BBIOMpATh CrOco0 perieHus yuyeOHOW 3adauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOAAIMNA C Y4ETOM
CaMOCTOSATEILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBrle nccienoBaTelIbcKiue JeUCTBUS:

HCITI0JIb30BATh BOMPOCKHI KaK MCCIIEIOBATEIbCKUM WHCTPYMEHT IMO3HAHMUS,
dbopmynupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHUBOpPEUYUE, MPoOIemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

IIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIIEHHSI U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3WPOBATh BO3MOYKHOE pa3BUTHE TIPOIECCa, a TAKKE BBIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JepUIMThl UHPOpPMAIIMU, JAHHBIX, HEOOXOJAMMBIX IS OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]1a4H;

BBIOMpATh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpPHpPOBaTh UH(POPMAIINIO, IPEACTABIATH €€ B pa3IMUHbIX (popMmax,
WJUTIOCTPUPOBATH TpadUuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(bOopMaIuu 110 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHuKamuenwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01ieHue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelIeHus 3a7jaul, KOMMEHTUPOBATh ITOJTYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKJeHUs 3a7]aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIAaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIEIEHHBIC Ha MOUCK
pELICHMs; COINOCTaBISATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh pa3Miyle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAKEHHUS;
NPEACTaBIATh  pPE3yJbTaThbl  pEIICHHUd  3aJauyd,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HWCIOJb30BaThb  MPEUMYIIECTBA  KOMaHJIHOW U
WHIUBUTyaIbHON pabOThI MPU PENICHUH YICOHBIX 3a71a4; TPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbI padboT, JOrOBapUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pecynamuenvlie  Oelicmeus, obecneyusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4¥, BHIOMPATh CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pedJekcuu Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJETh CIOCOOAMU  CaMOTNPOBEPKH, CAMOKOHTPOJIA IMporecca M
pe3yybTaTa pelieHus MaTeEMaTHYECKON 3a1a4H;



e TPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTh KOPPEKTHBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIGHUBATh COOTBETCTBHE pE3yJIbTaTa 1M U YCJIOBHSIM, OOBSICHITH
IIPUYMHBI TOCTUXKEHUSI WIM HEJOCTUIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIIKUOKY, 1aBaTh OI[EHKY NPUOOPETEHHOMY OIIBITY.

IMPEIMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaIu3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00ECrednBaTh JTOCTHIKECHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE W JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Bemonuate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BhInonHATh TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3Ys MPaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUIKY U OLICHKY PE3yIbTaTa BHIYMCICHUMN.

OnepupoBarh MOHATUSAMHU: CTENEHb C ILEJBIM IOKAa3aTesieM; CTaHJapTHas
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENEHH;
UCITIOJIB30BaTh MOAXOASANIYIO0 (hOPMY 3aIMCU IEUCTBUTENIbHBIX YHCEIT ISl PEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh IPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKINN.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNW M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BbInonHATh MpeoOpa3oBaHus 1LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDQKEHWW M  pellaTb OCHOBHBIE THIBl  LEJIbIX, PAaNUOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHUECKUX 3a7a4
W 3aJ1a4 U3 Pa3JIMYHbIX 00JacTeil HAYKH U PeabHOM KU3HH.



MogenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIDAKECHUSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/Jauyd, MCCIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMM: (PYHKIMS, CIIOCOOBI 3aJaHusl (QYyHKIUH, 00JIaCTh
OTNpEe/ENECHUs] ¥ MHOXECTBO 3HadeHW (yHKUMH, Tpaduk (QyHKIHUH, B3aUMHO
oOpaTHbIe PYHKIINU.

OnepupoBaTh NOHATHUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMM, HYJIH
(GYHKIUM, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpadpuku GyHKUUN A1 pEIICHUS] YpaBHEHUI.

CrtpouThs U uuTaTh rpa@uKu JTUHEHHON (QYHKINU, KBAAPATUUHON (PyHKIINH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBate rpaduku (QyHKUMA JUIS  HCCIENOBAaHUS IPOLECCOB U
3aBHUCHUMOCTEN IpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHON
YKU3HH; BBIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Havana maTeMaTH4ecKOro aHajm3a

OnepupoBaTh MOHATUSMHU: IOCJIEIOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKast IPOrPECCUMU.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaloLlasi TIe€OMETpUUecKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUM.

3aiaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcronb30BaTh CBOMCTBA MOCJIEI0BATEIBHOCTEW U MIPOTPECCUM IS PEIICHMS
peanbHbIX 3a]a4 PUKIIAJHOTO XapaKTepa.

Muo:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, ONEPALIUU HaJl MHOXKECTBAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JJid  ONHCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIEHUH 33a4ad U3 APYTUX Y4YeOHbIX
IIPEIMETOB.

OnepupoBath  MOHATUSMHU: omnpeneneHnue,  Teopema,  CIIeJCTBHUE,
JI0Ka3aTeNbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BAThH
MPU3HAKU JICJIMMOCTH LEJIbIX YHCEN, PA3JI0KEHUE YHCIIA Ha MPOCThIE MHOXKUTEIU
JUJISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIIa, NECATUYHBIE U HATypajbHBIC
JorapupMsl.



YpaBHeHHS U HEPaBeHCTBA

[IpumensaTs cBoiicTBa CTemeHM i MPeoOpa3oBaHUsl  BBIPAKECHUI;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIBI II0KA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.

BemonHsaTe npeoOpa3oBaHMsl  BBIPAKEHUM, COAEpXKallUX JIOTapu(MBbl;
OTNIEpPUPOBATH MOHATUSAMU: JIOTapU(PMHUECKOE YpaBHEHUE M HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JJOTapU(MUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTe perenys mpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATHAMU: CHUCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEIICHHE;
UCIIOJIB30BATh CUCTEMY JIMHEHHBIX YPABHEHUH JJIs PELICHUS IPAKTUYECKUX 3aad.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDQXKECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
UCCJIEI0BATH MOCTPOEHHBIE MOJIETH C UCIOJIb30BAHUEM anmapara aareopsl.

DOyHkuuu U rpadpuku

OnepupoBarh MNOHATUAMH: INepuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH ()YHKLUMH, TOUYKH OHKCTpeMyMa (yHKUMH, HauOoibliee U
HauMEHbIlIee 3HAUYCHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX I
UCCIEeI0BaHNS (PYHKIMH, 3aJaHHOMN IpaduKoM.

OnepupoBarh MOHATUAMM: TpaUKU TNOKA3ATEIbHOH, JIOrapupmMuU4ecKkol u
TPUTOHOMETPUUECKUX (PYHKUUH; M300paxaTh UX HA KOOPAWHATHOW IIOCKOCTU U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX YpaBHEHUN
Y WCIIOJIBb30BaTh UX IS PELICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnons3oBaTh rpadukd (QyHKIMH IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBHUCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayajia MaTeMaTH4eCKOro aHaJIn3a

OnepupoBaTh NOHATUSIMU: HEMPEPbIBHAS (QYHKUHUS;, TPOU3BOAHAS (DYHKIIHH;
UCITI0JIb30BaTh F€OMETPUUYECKUIA M (PU3UUECKHUI CMBICI MPOU3BOJHOM IJIs1 pelIeHUs
3a/1ay.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJI UCCIIEIOBAaHUS (PYHKIIMU HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0BAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh TMOHATUSAMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3NUECKUN CMBICI UHTErpaia.



Haxoauts mepBooOpa3Hbie 3J€MEHTAPHBIX (HYHKIUHN; BBIYUCISATH MHTErpall
no popmyne Herorona—Jleibuuia.

Pemarpy npuknagHble 3a7add, B TOM YHUCIE COIMAIBHO-DKOHOMUYECKOTO U
¢u3nveckoro xapakrepa, CpeJCTBAMU MaTEMaTHUECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoabubie | IlpakTuueckue
n/n MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
MHokecTBa palMOHAIIbHBIX U
. pall bu6nunoreka [IOK
1 JICMCTBUTEIIbHBIX uKces. ParimonaibHbIe 14 1
https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukuuu U rpaduku. CTeneHs ¢ HeIbM 5 bubnuorexa [JOK
MoKa3areyieMm https://m.edsoo.ru/1568aba3
3 Apudmernueckuii KOpeHb N—0i CTETICHHU. 18 1 bubmuoreka [IOK
HppanyoHanbsHble YpaBHEHUSI U HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 DopMyJIbl TPUTOHOMETPUH. 29 1 bubmuoreka [IOK
Tpuronomerpuueckre ypaBHEHHUs https://m.edsoo.ru/1568aba3
5 [TocnenoBaTenbHOCTH M POTPECCUM 5 bubmiorexa LOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3aIlUs 3 1 bubnuorexa [IOK
3HAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Kontpoasubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
CTteneHb ¢ pallMOHAIBHBIM ITOKA3aTeIICM.
1 HOKaBaTeHEH;Iﬂ ¢dbynakuwmst. [TokazarenbHbIe 12 1 bubmmorexa HOK
YHKIHA. https://m.edsoo.ru/f11c4afd
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmudeckast QyHKIIHS.
2 HOFapI/IiMI/I‘leCKI/IC (I)yaBII{leHHH u 12 bubamorexa LOK
p yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
TpuronomeTpuieckre GyHKIHH U UX
3 r paq)I/IKI/I T iFOHOMeT(I)IZ‘{eCIjU/Ie 9 1 bubamorexa LHOK
p - 1P p https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bu6mmoreka IIOK
4 [IpousBoaHas. [Ipumenenne npon3BOIHON 24 1 htp'ip_f:l;l /r:.;dscli.ru /f11caatd
bubanoreka LIOK
5 14 9
HTCTPAIT H €0 TPHMEHCEHIA https://m.edsoo.ru/fl1c4afd
bubanoreka LIOK
6 C i 12 1
HCTEMPI YPaBHEHIH https://m.edsoo.ru/fl1c4afd
7 HarypanbHble U 1ie/ble Yucia 6 Bubnmorexa [IOK
P " https://m.edsoo.ru/fl1c4afd
3 [ToBTOpeHme, 06001IeHNE, CCTEMaTH3aIlUs 18 5 bubnunorexa LIOK
3HAHWUI https://m.edsoo.ru/fl1c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTtemartuka: ajnredbpa v Hadajia MaTeMaTHYECKOTO aHaIu3a, FTeOMETPHSI.
AnrebOpa u Havana MmaTematudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Konsrun FO.M., TkaueBa M.B. u np., Akiimoneproe obmectBo «M3aaTenbcTBo
«IIpoceemenue»
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