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MMOSACHUTEJIbBHASA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «Anrebpa U Hayajga MaTeMaTH4YeCKOTo
aHanmzay 0a3oBoro ypoBHs misi oOydarommxcs 10 —11 kimaccoB paspaborana Ha
ocHOBe DeiepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHIapTa CPEIHETO
oOmero oOpa3oBaHus, C YY4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
MPEABABIAEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAIULIUNA POCCHICKOTO
oOpa3zoBanus. Peanuzamusi mporpamMmbl OOECIIEYMBAET OBJIAJICHUE KITHOYEBBIMU
KOMIETCHIIUSAMH, COCTABIIIOIIMMU OCHOBY JIsI CAMOPAa3BUTHS M HETPEPHIBHOTO
o0pa30BaHMsl, ETOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO U TIO3HABATEIHLHOTO
Pa3BUTHSI IMYHOCTH 00yYaIOIIUXCSI.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajsa MaTeMaTHYECKOTO aHaIW3a» SIBJISIETCS OJHUM U3
HanbOoyiee 3HAYMMBIX B MPOTpPaMME CTapiield MIKOJBI, IMOCKONBKY, C OJHOM
CTOPOHBI, OH O0O€CIIEYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy s M3ydeHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C APYrOd CTOPOHBI, (DOPMUPYET JOTHIECKOE U
a0CTpaKTHOE MBINIICHUE YyYaluxcsl Ha YPOBHE, HEOOXOAMMOM IIJIi OCBOCHHS
KypcOoB HMH(GOPMATHKH, OOIIECTBO3HAHMS, HCTOPHHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4Yallldecsl OBJIAJICBAIOT YHHUBEPCATBHBIM SI3BIKOM COBpPEMEHHOMU
HayKH, KOTopas GOpMYJIMPYyeT CBOH JOCTHKCHHS B MATeMaTHIECKOi hopme.

Kypc anrebpsr 1 Hagam MaTeMaTH4eCKOTO aHAJIM3a 3aKJIabIBA€T OCHOBY JJIS
YCHENIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMHUH, OHOJIOTHH, TOHUMAaHUS
OCHOBHBIX TCHJCHIIMA OKOHOMHKH W OOIIECTBEHHON JKWU3HH, TIO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIh30BaTh WX B TOBCEIHEBHOW XU3HHU. B TOXe Bpems OBIaJcHUE
aOCTpaKTHBIMA U JIOTHYECKH CTPOTHUMH MAaTEMaTUYECKHUMH KOHCTPYKIIUSIMHU
pa3BUBacT YMCHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKICHHUS, UCTIONH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHue U
aHaJIOTHI0, POpMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHne. B xone n3ydenus
anreOppl W Hayal MaTEeMaTHYEeCKOr0 aHalnW3a B CTapIlied IIKOJe YydJal[uecs
MOJIYYAIOT HOBBIM ONBIT PEHNICHUS NPUKIAAHBIX 3a7ad, CaMOCTOSATEIHHOTO
MOCTPOEHUSI MAaTEMATHYECKUX MOJIETICH peajbHbIX CUTYyallMil U HUHTEPIpPETAINH
MOJIYICHHBIX ~ PEIICHHWM, 3HAKOMSTCS C  TMpPUMEpaMU  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TpUPOJIE, HAYKe U B HCKYCCTBE, C BBIIAIOITUMUCS
MaTEMaTHICCKUMH OTKPHITHSIMHU M MX aBTOPaMHU.

Kypc ob6nagaer 3Ha4YMTEIHHBIM BOCIUTATEIBLHBIM TOTEHIIMAIOM, KOTOPBIH
peanmu3yeTcsl Kak 4depe3 y4eOHbI MaTepuai, CIoCOOCTBYIONUN (hopMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHs, TaK W dYepe3 CHenupuky ydeOHOW MesITeIbHOCTH,



TpeOyromein CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, POJIOJKUTENBHON
KOHIICHTPAIIMM BHUMaHUS U OTBETCTBEHHOCTH 3a MOJYYEHHBIN PE3YJIbTaT.

B ocHOoBe MeTonuku oOOyueHus aireOpe W HadajaM MaTeMaTH4YeCKOTO
aHaJIn3a JIKUT JEATeIbHOCTHBIA MPUHIINT O0yYCHUS.

CrpykTypa Kypca «Anredpa ¥ Hadyajla MaTeMaTUYECKOI0 aHAIIM3a» BKIIOYAET
CJIEYIOIINE COJAEPKATEIbHO-METOIUYECKUE JUHUU: «YUuciaa W BBIYUCICHUY,
«Dynkuuun U rpadukm»y, «YpaBHEHHs M HepaBeHCTBa», «Hauama
MaTeMaTH4eCKOro aHanusa», «MHOXkecTBa MW JIOTHMKa». Bce OCHOBHBIE
COJICPKATEIIbHO-METOIUYECKUE JIMHUU HW3Yy4alOTCsS Ha MPOTSHKEHUM JBYX JIET
oOydeHHs B CTapiied IIKoJe, €CTECTBEHHO JOTMOIHSIS JIPYT ApPyra M MOCTENEHHO
HACHIIIAsICh HOBBIMM TeMaMuU H pazaenaMu. JlaHHbIA Kypc  sBISIETCS
WHTETPATUBHBIM, TIOCKOJIBKY OOBEIUHSET B ce0e Ccoaep)KaHhe HECKOJIbKHUX
MaTeMaTU4YECKUX TUCHUIUIMH: aaredpa, TPUTOHOMETPHSI, MAaTEeMaTUUYECKUM aHATU3,
Teopusi MHOXKeCTB U Jip. [lo Mepe Toro kak yuwamiuecsi OBIJIaJieBalOT Bc€ Oosee
MIUPOKUM MAaTEMAaTHYECKHUM allapaToM, Y HUX MOCIEI0BATENHHO (HOPMUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUYECKYI0 MOJIENb peaabHOMI
CUTyallud, TPUMEHATHh 3HaHWs, TIOJy4YeHHBbIE B Kypce «Anrebpa W Hadana
MaTEMaTUYECKOTO aHANIM3a», JIJIS PEIICHHUS] CAMOCTOSITENIbHO CPOPMYIUPOBAHHOM
MaTeMaTU4eCKOM 3a/1aui, a 3aTEM MHTEPIPETUPOBATH NMOJTYYCHHBIN pe3yJbTar.

ConepxaTenbHO-MeTOANUECKAs JTUHUS «YUuciaa U BBIYMCICHUS» 3aBepIlaeT
(dhopMuUpOBaHHE HABBIKOB HCIOJIb30BAHUS JACHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOM ImKoje. B crapmieil mikosne oco6oe BHUMaHUE YACNSETCS
(GOpMHPOBAHUIO TPOYHBIX BBIYHCIUTEIBHBIX HABBIKOB, BKIIOUAIOMIUX B ce0s
UCIIOJb30BaHUE PA3TUYHBIX (OPM 3alUCHU JACHCTBUTEIBHOIO YHUCIA, YMEHUE
pallMOHAJILHO BBIMOJHATH JEUCTBUSL C HUMHM, JeNaTh MNPUKUAKY, OILCHUBATh
pesynbrar. OOyuyaromuecs TOJYy4alOT HABBIKM MPUOIMKEHHBIX BBIUHUCICHUH,
BBITIOJIHEHUS JIEUCTBUM C 4YHWCJIaMu, 3allMCaHHBIMU B CTaHIApTHOU (opme,
WCIIOJIb30BaHUsI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAYKECHHUIA.

Jlunus «YpaBHEeHUS M HEPABEHCTBA» PEANMU3YETCS Ha MPOTSIKEHUH BCETO
oOy4yeHHUss B CTapilied IIKOoJIe, IMOCKOJbKY B KaXKJIOM pasjelie MpOrpaMMbI
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOMMX 3amad. OOydaronuecs: OBJIaJIeBalOT
pPa3IMYHBIMA METOJAaMHU PEUIEHUS UENbIX, PalHOHAIBHBIX, HUPPAUUOHAIbHBIX,
MOKa3aTeIbHbIX, JOTrapu(PMUYECKMX UM  TPUTOHOMETPUUYECKUX YpPaBHEHUH,
HEPaBEHCTB U UX cucteM. [loydeHHbIE YMEHUS UCTIONB3YIOTCS MPU UCCIICIOBAHUU
GYHKIIUKA ¢ TIOMOIIBI0 TPOW3BOJHOM, PEIICHUHM MPUKIAJHBIX 3a7a4 U 3a/ad Ha
HAaXOXJCHUE HauOOJBIINX W HAWUMEHBbIMX 3HadeHud Qyukuu. JlanHas
colepKaTellbHas JIMHWS BKJIIOYaeT B ce0s Takke (HOPMUPOBAHHE YMEHHM
BBITIOJTHATh pacu€Tel 1o ¢dopmysiaMm, NpeoOpa3oBaHUs LEJbIX, PalMOHAJIBHBIX,
UppaIMOHANIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUH, a TaKKe BBIpaKEHUH,



coJiepKallux cTerneHu u Jorapudmbel. brarogaps uzydeHuio anredpandeckoro
MaTepuajla  OPOUCXOAWUT  JAJNBHEHIIEE  Pa3BUTHE  ANTOPUTMUYECKOTO H
aOCTPaKTHOIO MBIIUICHUSI ydYalluxcs, (OPMUPYIOTCS HaBBIKM JI€TyKTHUBHBIX
paccykIeHud, paboTbl €  CHMBOJBHBIMM  (QopMaMu,  MpPEICTaBICHUS
3aKOHOMEPHOCTE W 3aBUCHMOCTEH B BHJI€ PABEHCTB M HEPABEHCTB. AnreOpa
npegiaraeT 3(QQEeKTUBHbIE HHCTPYMEHTHI JJIsi PpEUIeHHs] MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarjsiJHO JEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAMuecKass JuHUA «DyHKUMM H Tpaduku» TECHO
NEPEIUIETAETCS C IPYTUMHU JIMHUSAMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICJIE 33JaET
MOCJIEOBATENBHOCTD U3Y4YEHUS MaTtepuania. N3yuenne CTENIEHHO,
MOKa3aTeNbHOM, JIOTapu(PMUIECKON 1 TPUTOHOMETPUIECKUX (PYHKITUH, UX CBOMCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMI JUIsl pelIeHUs 3aJad U3 JPYTrux y4eOHBIX
MPEJIMETOB U PeaIbHOM KU3HU TECHO CBS3aHO KaK C MAaTEMaTHUYECKUM aHaJIM30M,
TaKk U C PEIICHHEM YpaBHEHUW W HepaBeHCTB. IIpu 3ToM Oospnioe BHMMaHHUE
ynensieTcst GOpMHUPOBAHHUIO YMEHHS BBIpaKaTh (POpMyIamMH 3aBHCHUMOCTH MEXIY
pa3IUYHBIMU BEJIMYMHAMU, HCCIEAOBaTh MOJIyYEHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofep:KaTeabHON JTUHUN HAlleJIeH Ha pa3BUTHUE YMEHHM
Y HAaBBIKOB, ITO3BOJISIOIIMX BBIPAXAaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B
paznu4HON (opMe: aHATUTHYECKOW, rpadudeckoil u cioBecHod. Ero msydenwue
CIIOCOOCTBYET ~ Pa3BUTHIO  AJTOPUTMHUYECKOTO MBIIIIEHUSI, CHOCOOHOCTH K
0000I1IeHNI0 U KOHKPETHU3AIIMH1, UCTIOJb30BAHUIO aHAJIOTHH.

CopnepxarenbHas nuHus «Havana maTreMaTHdeckoro aHain3a» MO3BOJIAET
CYLIECTBEHHO PAaCUIMPHUTh KPYI KaK MaTeMaTUYECKHX, TaK U MPUKIAIHBIX 3a]ad,
JOCTYITHBIX 00YyYaromuMcsl, y KOTOPBIX MOSBISAETCS BO3MOKHOCTh UCCIIEIOBATh U
CTpOUTh Tpaduku (QYHKIMH, ompenensTh HX HauOONbIIME W HAUMEHBIINE
3HAYEHUs, BBIYUCIATH IUIOMAAU (PUryp U 0OBEMBI TEJ, HAXOAUTh CKOPOCTH H
YCKOpeHMsI TmpoueccoB. JlaHHasg coaepkarenpHas JIMHHAS OTKPBIBA€T HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUS MAaTeMaTHYEeCKUX MOJENed peajbHbIX CHUTYyaluH,
HAXOXKJEHUS HAWIYy4YlIero pElIeHHUs B MPUKJIAJAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHMYECKHUX, 3a/adax. 3HAKOMCTBO C OCHOBAMHM MaTeMaTHYECKOro aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IIOTMYECKOTO M KPEaTUBHOTO
MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHHUWA pacClO3HABaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKe HW HcKyccTBe. OOywarommecs Y3HAIOT O
BBIIAIOIINXCS PE3YNIbTATAX, IMOJYYEHHBIX B XOJE pa3BUTUS MAaTEMaTHUKHA Kak
HAyKH, U UX aBTOpax.

CopepxarenbHo-MeToANYECKas TUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIIEHA  DJIEMEHTaM  TEOPUM  MHOXKECTB.  Te0peTHMKO-MHO>KECTBEHHbIE
MIPEICTaBIICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaTEMAaTUKH U MpeasiararoT



HamOoJiee YHUBEPCAIBbHBIN S3bIK, O0BEIUHSIIONINN BCE pa3eibl MaTEMAaTUKU U €€
MIPUJIOKEHNUM, OHU CBSA3BIBAIOT PA3HBIC MATEMAaTUUYECKHUE AUCLUIUIMHBI B €IHHOE
uenoe. [loaToMy BaXHO AaTh BO3MOXKHOCTH IIKOJBHUKY IMOHUMATh TEOPETHKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MATEMaTUKA M WCMOJIb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICJIEH.

B kypce «Anrebpa u Hadama MaTeMaTHYECKOTO aHajIu3a» MPUCYTCTBYIOT
TaKK€ OCHOBbl MAaT€MaTHM4YE€CKOrO MOJEIMPOBAHUsA, KOTOPbIE IPU3BAHBI
chopMUpOBaTh HABBIKUA TIOCTPOCHUS MOJIEJICH pealbHbIX CUTYAIlUH, UCCIETIOBAHUS
ATUX MOJEJIeH C MOMOINBIO amnmapara ajreOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETAUN TOJTYYEHHBIX PE3yJIbTaTOB. Takue 3aJaHus BIUIETEHBI B KaXKIIbIU
Y3 Pa3/IesIOB IIPOrPaMMBI, IOCKOJIBKY BECh MATEPHUAJ Kypca IIUPOKO UCIIOIb3YETCS
JUISL pelieHusl MPUKIaAHbIX 3aaa4. [Ipu pemieHun peanbHbIX MPAKTHUECKUX 3a/1a4
yyaluecs pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCsi, MCIOJIb30BaTh AHAJIOTHIO, 0000IIATh M KOHKPETH3UPOBAThH
npobiemy. [lesTenpbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3aJa4 OpraHU3yeTcsl B MpoIlecce M3ydeHUs BceX TeM Kypca «AunreOpa u Haudajia
MaTeMaTH4YECKOTO AaHAIN3a».

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

B ydeOHOM miaHe Ha M3ydeHHE Kypca anreOpbl U Hadall MaTEeMaTHYECKOTO
aHanmM3a Ha 6a30BOM ypOBHE OTBOIUTCS 3 yaca B Henmenmto B 10 kimacce u 3 4aca B
Henemo B 11 kiacce, Bcero 3a aBa roja ooyuenus — 204 gaca.

COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJTACC

Yucaa v BIYMCICHUSA

Pammonansubie yncia. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOIICHTHI,
OCCKOHEUHbIE  TMEepUoANYEcKHue  apodbu. ApudpMeTHdyecKue  omepanud  C
palMOHAIBLHBIMU YKCIIAMU, IPEOOpa30BaHMs YUCIOBBIX BhIpakeHul. [Ipumenenue
JIpoOeil U MPOIEHTOB JJIsl PEIICHUsT MPUKIATHBIX 3a/lady U3 Pa3IudHbIX OTpaciieu
3HAHUU U peabHOMN KU3HMU.

JlelictBuTeNbHBIE uMCla. PalnuoHanpHbIE Y HUPPALMOHAIBHBIC YHCIIA.
ApupmMernyeckre ornepauud ¢ JEHCTBUTEIbHBIMU uHclIaMH. [IpuOnrxE€HHbIE
BBIYMCIICHUS, TIPABUJIA OKPYTJIEHUS], IPUKUIKA U OLICHKA PE3YJIbTaTa BHIYMCICHUM.



Crenenb ¢ menbiM  nokaszateneM. CranmaptHas  QopMa  3amucH
JNeNUCTBUTENbHOTO uuncia. Mcmonp3oBaHue moaxonsmie  ¢GoOpMbl  3alucu
JEUCTBUTENBHBIX YHCEN [JI PELICHHUS NPAKTUYECKUX 3aJad M NPEACTABICHUSA
JTaHHBIX.

ApudmMernyeckuii  KOpeHb  HaTypalibHOM  cTeneHu. JleWcTtBus  c
apu(PMETUIECKUMU KOPHSIMU HATYpaJbHON CTEIICHHU.

CuHycC, KOCUHYC U TaHT'€HC YUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCUHYC,
apKTaHI€HC YMCIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa u TOXKIECTBEHHBIE PEOOPa30OBaAHUSI.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHoBHBIE
TPUTOHOMETPHUUECKHE POPMYIIBI.

VYpaBHEHHE, KOpPEHb YypaBHEHHsA. HepaBeHCTBO, pelIeHWE HEPABEHCTBA.
Meton uHTEPBAJIOB.

Peuienue 1enbix U ApOOHO-pAIMOHATBHBIX YPABHEHHU U HEPABEHCTB.

Pemenne nppaniOHaIbHBIX YPABHEHNH U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUN.

[IppuMeHeHne ypaBHEHHI U HEPABEHCTB K PEUIEHUIO MAaTEMATHYECKHUX 3a7ad
Y 3a71a4 U3 PAa3IMYHbIX 00JIacTel HAYKU U PeaIbHON KU3HU.

DYyHKIUU U TPaPUKU

Oynkuusi, cnocodbl 3agaHus QyHkuuu. ['padux ¢ynkuun. Bzaumuo
oOpatHbie (QYHKITUH.

OO6nactp ompeneneHUss 1 MHOXKECTBO 3HaueHu# ¢GyHkuuu. Hymu dyskmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIC U HEUETHBIE (DYHKIIUU.

CrenenHas (QyHKIUSI C HATypaJbHBIM U IIEJIbIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduxk. CBoicTBa U rpaduK KOpHS N-Oi CTENEHHU.

Tpuronomerpruueckasi OKPYKHOCTb, ONPEACIICHUE TPUTOHOMETPUUECKUX
(GYHKIIUNA 9UCIOBOTO apTyMEHTA.

Hauana MaTeMaTH4eCcKOro aHajmn3a

ITocnegoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJIeJOBAaTEILHOCTEH.
MOHOTOHHBIE NIOCJIEA0BATEIBHOCTH.

Apudmerndeckast 1 reomeTpuueckas nporpeccun. beckoHeuHO yObIBaromIast
reomeTpuudeckas nporpeccusi. Cymma OECKOHEUHO YOBbIBAIOIEH FeOMETPUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Mcnosb3oBaHnue mporpeccuu s
pELIeHNs peabHbIX 3a7a4 IIPUKIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

MHOX€eCTBO, omepaiuyd HajJ MHOXKecTBamu. Jmarpammpl Dinepa—BeHHa.
[IpuMeHEeHNE TEOPETUKO-MHOKECTBEHHOIO armnapara JJid ONUCAHUS PeabHBIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 JPYTUX YUeOHBIX MPEIMETOB.



Onpenenenue, TeopemMa, CIE€ICTBHE, JOKA3aTEIbCTBO.
11 KUIACC

Yucii1a 1 BBIYUCTICHUA

Harypanbnseie u niensle yucina. [IpusHaky 1e1uMmMoCTy LENIbIX YUCEIL.

CreneHb ¢ pallMOHAIBHBIM MTOKa3zaTenaeM. CBOMCTBA CTENECHH.

Jlorapudm uncna. JlecaTuuHble 1 HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BhIpaXKEHHI, COAEpKALIUX JTOrapu(MBI.

[IpeoOpazoBanre BBIPAXKEHHM, COJEpKAIIUX CTENEHU C PalMOHAIbHBIM
[I0Ka3aTeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenpHbIE ypaBHEHHSI U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA.

CucreMbl TUHENHBIX ypaBHEHUM. PeleHne NpuKIagHbIX 3a7a4 ¢ IOMOILIBIO
CUCTEMBI JIMHENHBIX YPABHEHUU.

CucTtembl 1 COBOKYITHOCTH PAllMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumMeHeHne  ypaBHEHUH, CHCTEM W  HEPABEHCTB K  PEUICHUIO
MaTeMaTHYECKUX 3ajJady M 3aJad M3 pa3iIUuHbIX 00JIacTEell HAayKu U peasbHOM
KU3HU.

DOyHKUUHA U TpaPuKn

Oyukius. Ilepuonunueckue  QyHkuuu. [IpomMexxyTku  MOHOTOHHOCTHU
¢yHkuu. MakcumyMbl 1 MUHMMYMBI QyHkuuu. HamGomblnee n HauMeHbliee
3HaYeHHE (PYHKLHU Ha POMEXKYTKE.

Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U Tpa(UKH.

[loka3arenbHas u norapupmMuyeckast PyHKIMU, UX CBOWCTBA U IPaPUKH.

Hcnonb3oBanue rpa@ukoB PyHKIUN ISl pelIeHUs] YpaBHEHUN U JIMHEHWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (GyHKUMH [AJi1 HCCIENOBAaHUS MPOLECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NPHU PEUICHUH 337a4 M3 JAPYTUX Yy4eOHBIX
MIPEAMETOB U PEATLHOM KU3HMU.

Hayaja MaTeMaTHYeCKOro aHaIM3a

HenpepriBable pyHKIMH. MeTOI MHTEPBAJIOB ISl pEIICHUS HEPABEHCTB.

[IpousBognass  pynkuuu. ['eomerpuyeckuil ©u  (QU3HMYECKUNA  CMBICIT
MPOU3BOJHOM.

[IpousBogHble  3neMEHTapHbIX  QYHKOUM.  DOpMysbl  HaXO0XJIEHUS
MIPOU3BOHON CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKITHH.



[IpuMeHeHne Mpon3BOJHON K MCCIEAOBAHNUIO (PYHKIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHne HanbosbIIero 1 HAaMMEHbIIETo 3HauUeHUs! PYHKIMU Ha
OTpE3Ke.

[IpuMeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pElIeHUus B
NPUKIAIHBIX 3ajadyax, Ui ONPEACNICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
dbopmyIoii nmu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HBIX.

Wurerpan, ero reoMerpudyeckuid u (U3HMUECKUH CMbICT. Bbruncienue
uHTerpaia no popmyne Hetorona—JleliOnuna.

INIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yueOHoro mnpenMera «MaremaTtuka» AOHKHO OOecleyuBaTh
JIOCTH)KEHHE Ha YPOBHE CpETHEro 00111ero o0pa3oBaHus CASAYIOMUX JIUYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPpaMMbl Y4eOHOro mMpeaMeTa
«MaremaTrka» XapakTepu3yrTCs:

I'paxknaHckoe BOCIMTaHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKONW MO3UIIUKA O0YYaIOIIETOCsd KaK aKTUBHOTO
M OTBETCTBEHHOIO WJI€HAa POCCHUUCKOrO OOIIEeCTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
mpoIeAyp TpaxkaaHCKOro ooOmecTBa (BBIOOPBI, OMNPOCHI W TMp.), YMEHHEM
B3aMMOJICICTBOBaTh C COLMAJIbHBIMA MWHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKUMAMY U Ha3HAYEHHUEM.

[TatproTyeckoe BOCIMTAHKE:

c(hOpMHUPOBAHHOCTBIO POCCUNCKON IpaXkTaHCKON MICHTUYHOCTH, YBOKCHHS K
MPOILLIOMY Y HACTOSIIEMY POCCUMCKOW MAaTEMATUKH, IIECHHOCTHBIM OTHOILICHUEM K
JOCTHKEHUSAM POCCHICKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCHOJIb30BAHUIO ATUX JIOCTIDKEHUN B JIPYrMX HayKaxX, TEXHOJOTUAX, cpepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEU POCCUICKOTO HapoJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, HSTHUYECKOTO  IOBEJACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JTOCTUKEHHUI HAYKU U JEATEIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B IOCTPOSHHUE YCTOWIUBOTO OYAyIIero.



DCTETUYECKOE BOCIIUTAHHE:

A3CTETUYECKUM OTHOILIEHUEM K MUY, BKJIIOYas 3CTETUKY MAaTE€MaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHU, paCCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTBIO YMEHHS TPHMEHSATh MaTeMaTHYECKHEe 3HAHUA B
HMHTEpecax 370pOBOro u 6€30macHoro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHMUE, COATAHCUPOBAHHBIM PEXKUM 3aHITUU U

OTHbIXa, peryisipHas buznueckas aAKTUBHOCTb); (bu3nyecKoro
COBEPILIEHCTBOBAHNU, npu 3AHATHUAX CHIOPTUBHO-03JOPOBUTEIBHOM
JEATENBHOCTBIO.

TpynoBoe BoCcIIUTaHUE:

TOTOBHOCTBIO K TPYIY, OCO3HAHWUEM IIEHHOCTH TPYIOIIOOUS; MHTEPECOM K
pasmuuHbIM  cepaM  TIPO(PECCHOHATBHON  JIEATEITLHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccurn W peaTu30BBIBATH COOCTBEHHBIC JKH3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHHIO U
caM000pa30BaHUI0 Ha MPOTSKEHUM BCEU MKU3HMU, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIIEHUU MTPAKTUIECKUX 3a]]a4 MAaTeMaTHIECKOW HAMPaBIEHHOCTH.

DKOJIOrMYECKOe BOCIIUTAHUE:!

Cc(hOPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYphl, TOHUMAHHEM BIIASHHSI
COLIMAJIbHO-PKOHOMHYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COIMATBHOM
Cpelbl, OCO3HaHUEM TJ00aTBFHOTO XapakTepa OSKOJOTMYECKHX Mpoliiem;
OpHEHTaIlMell Ha TPUMCHCHHE MAaTeMAaTHUCCKHX 3HAHWHM JJIs PEIIeHUs 3a1ad B
0o0JacCTH  OKPYXKAIOMICH Cpeabl, IUTAaHUPOBAHUS IMOCTYIIKOB H OICHKH WX
BO3MOYHBIX MOCJIEICTBUN SISl OKPYKAIOLIEH Cpeibl.

[leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAaykKH W  OOIIECTBEHHOW TMPaKTUKH, MOHUMaHUEM
MaTEMaTUYECKOH HAayKh Kak cQepbl YeJOBEUYECKOW JESITCIIBHOCTH, ITAaroB e€
pa3BUTHSI M 3HAYUMOCTH [JISi PAa3BUTHSA [MBIIM3AIMU; OBJAJCHUEM S3BIKOM
MaTEeMaTUKH M MaTEeMaTHYECKON KyJIbTYpOW Kak CpEICTBOM TIIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh TPOCKTHYIO W HCCIECIOBATEILCKYIO EATCIbHOCTD
WHIAVNBUIYAJTLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHble pe3yabTaTbl OCBOEHHUS IMPOrpaMMbl Y4E€OHOTO MpeaMera
«MaremaTtuka» XapaKTEPU3YOTCS OBJIQJICHUEM YHUBEPCAIbHBIMU



NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHbIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUSHbIMU OelCMEUIMU.

1)  Vuueepcarvhvie  noznasamenvHvle — Oelicmeus, — 0Oecnevusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00YyUaowuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpyycaowe20  Mupa,  NpUMeHeHue  JOSUYECKUXx,
uccie008amenbeKux onepayull, ymenuil pabomams ¢ ungopmayueti).

bazoBrle nornueckue NenNCTBUS:

e BBIBIIATHh U XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKA MATEMATHICCKUX
O0BEKTOB, TOHATUH, OTHONICHUH MEXIYy MOHATUAMH, (OPMYITHPOBATH
OTpeJeNieHUs]  TOHSATUHM;  YCTAHABIMBATh CYIIECTBEHHBIM  MpPU3HAK
KJaccu(UKaIuy, OCHOBAaHUA Ui OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOIMMOTO AHAJTH3A,;

e BOCIpPUHUMATH, (opMymupoBaTh U  TPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEIE;

e BBIBIATh  MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTuBOpeurs B (aKTaX, MAaHHBIX, HAOJFOJACHHUSIX W YTBEPKICHHSIX;
npeajiaraTb ~ KpUTEpUM  JJI8  BBIABICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHNIL;

e JIeNaTh BBIBOABI C HCITOJIB30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKITIOUCHUN TI0 aHAJIOTHH,

e TMPOBOJUTH CaMOCTOSTENILHO J0Ka3aTeIhCTBA MaTEMaTUYECKUX
YTBEPKJIEHUN (MIpsIMbIE U OT TIPOTHUBHOTO), BHICTPANBATh apTyMEHTAIIUIO,
MPUBOJUTH TPUMEPHl W KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIICHUS Y BBIBOJIBI;

e BBIOMpaTh crmoco0 perieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh HaubOonee MOAXOAAMMN ¢ Yy4ETOM
CaMOCTOATEIHLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble nccnenoBaTenbCKue qeHCTBUAL:

e HCIIOJIH30BATh BOMPOCHI KaK MCCIIEIOBATEILCKUIA WHCTPYMEHT IMTO3HAHMS,
dbopmynrpoBaTh BOMPOCH], (UKCHPYIONUE MPOTHBOpPEUYUE, MpolIemy,
yCTaHABJIMBAaTH HCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO IMO3HIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHUE TI0O YCTAHOBIIEHHWIO OCOOEHHOCTEH MaTeMaTU4eCKOro
o0BeKTa, SBJICHUS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBIICHUSIMH, ITPOTIECCAMU;



CaMOCTOATEIHHO (POpMYyIHPOBATH 000OIIIEHUS U BBIBOJIBI 110 pe3yJibTaTaM
MPOBEIEHHOTO HAOJIOJCHUS, MCCIEIOBAaHMs, OLIEHUBATh JOCTOBEPHOCTDH
MOJIYYCHHBIX PE3yJIbTAaTOB, BBIBOJIOB U 000OIIECHHUI;

MPOTHO3UPOBATh BO3MOKHOE DPa3BUTHE TMPOIlEcCa, a TAKXKE BBIIBUTATh
MIPETOJIOAKEHHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHUSX.

Pabota ¢ undopmaruei:

2)

BBIBJIAITh J1epUUNTH UHQOpPMAIK, JaHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOMPOC U JJIs PELICHUS 3a7a4H;
BbIOMpaTh  MHGOPMAIMI0 W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIIIO
pa3IMYHBIX BUAOB U (GOPM IPE/ICTABICHHUS;
CTPYKTYpUPOBaTh MHPOPMAINIO, MPEACTABIATh €€ B pa3IUYHbIX (HopMax,
WUTIOCTPUPOBATh Tpaduyuecky;
OLICHUBATh HaJEKHOCTD uHdopMaIuu o CaMOCTOSITEIILHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

Vuueepcanvonvie  KOMMyHUKamuéHnwvle  Oelicmeus, o0Oecnevugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OVUATOUUXCSL.
OO0wienue:

BOCIIpUHUMAaTh U  (OPMYJIUPOBATh CYXICHUS B COOTBETCTBHH C
YCIOBUSIMU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaThb CBOIO
TOYKY 3pEHHUS B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y pelIeHus 3a7aui, KOMMEHTHUPOBATh MOJYYE€HHBII pe3ysbTar;

B XOJIe 0OCYXACHHMS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYX AaeMOMN TEMBI,
npoOJIeMbl, perIaeMon 3aJa4uM, BbICKa3bIBATh UJIEH, HALICICHHBIE HA ITOUCK
pEIICHMs]; COIMOCTAaBIATh CBOU CYXKIEHUA C CYXICHHUAMH JIPYTUX
YYaCTHUKOB JAMAJIora, OOHapyXMBaTh pa3iudyle U CXOJCTBO IMO3ULUMN; B
KOppEKTHOU popme popMynrpoBaTh pa3HOIIACHs, CBOM BO3PAKEHUS;
NPEACTaBIATh  pe3yJdbTaThl  pELICHHWs  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YUYETOM 3a]]a4 MPE3EHTALMN 1 OCOOCHHOCTEN ayIUTOPUH.

CoTpyIHHYECTBO:

MOHUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAHAHOW U
WHANBUIYAJTLHON PaOOThI MPU PEIICHUH YIEOHBIX 3a]1a4; TIPUHUMATH 11CJTb
COBMECTHOM JICSATCIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeeNaTh BUAbI pabOT, JOrOBapUBaTHCS, 00CYKIaTh MPOIECC
U pe3ynbTaT paboThl; 00001aTh MHEHHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYNTOBBIX (hopmax paboThl (00CYKaeHUsI, 0OOMEH MHEHHI,
«MO3TOBBIC INTYPMbI» M WHBIC); BBIIOJHITh CBOK 4YacTh pPabOTBI W
KOOPJIMHUPOBaTh CBOM JICHCTBHS C JAPYTMMH YJICHAMHU KOMAaH/IbI,



OIICHMBATh KA4eCTBO CBOETO BKJAJa B OONIMH MPOIYKT IO KPUTEPHUSIM,
c(hOopMYJIMPOBAHHBIM YYaCTHUKAMH B3aMMOJICHCTBHUS.

3) Yuusepcanonuvie  pezynamuenvie delicmeus, obecneuusarom
G opmuposanue cMbLCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTaBJIATh IUIAH, AJITOPUTM PELICHMS 3aJ1auM, BBIOUPATh CIOCO0 pEIIeHHUs C
y4€TOM HUMEIOLINXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apIr'yMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C YYETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIB:

e BJAJETh HaBBIKAMM IIO3HABATENbHOM pediekcuu Kak OCO3HaHUs
COBEPLIAEMBIX JEHCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJAJIETh CHOCOOAMHU  CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca U
pe3yJibTaTa pelIeHUsI MaTEMaTUYEeCKOU 3a1a4H;

e TIPEABUAECTb TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PELICHUU
3a7a4d, BHOCHUTb KOPPEKTHUBBI B JEATCIBHOCTH HAa OCHOBE HOBBIX
00CTOATENBCTB, JAHHBIX, HAWJCHHBIX OIIMOOK, BHISIBIICHHBIX TPYIHOCTEIH;

e OIEHMBATh COOTBETCTBHE peE3yJibTaTa MU U YCIOBUSM, OOBACHSTH
IIPUYUHBl TOCTHIKEHMS WIM HENOCTHXKECHUS PE3YJIbTATOB ACATEIBLHOCTH,
HaXOJMUTb OIINOKY, TaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajaa MaTeMaTHYEeCKOro aHan3a
Ha YpOBHE CpelHero o0miero oopa3oBaHUs AOHKHO OOECIEeYUBATH JIOCTHXKEHHE
CJIETYIOITUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB:

10 KUIACC

Yucnaa 1 BIYMCICHUA

OnepupoBaTh TMMOHATHSIMH: pPAIMOHAIBHOE U JICHCTBUTEIBLHOE YHCIIO,
OOBIKHOBEHHAS U JECATUYHAS APOOH, MPOIICHTHI.

BeimonHaTh  apudMeTHYecKue  omepandd ¢ paldOHAIBHBIMH U
JEHCTBUTEILHBIMH YHUCTIAMHU.

BrImotHATh IpHOIMKEHHBIC BBIYMCICHUS, UCIIONIB3YS TIpaBUjla OKPYTJICHHUS,
JIeaTh MPUKHUJIKY U OIIEHKY pe3yJIbTaTa BEIYUCICHHI.

OnepupoBaTh TOHATHUSMU: CTEMEHb C IIEJIBIM TIOKa3aTelieM; CTaHAapTHas
dbopma 3amuMcu JAEUCTBUTEIBHOTO YHCIA, KOPEHb HATYPAIbHOW CTETICHW,
HCIIOJIB30BaTh MOAXOAAIIYI0 (hOPMY 3aITUCH JICHCTBUTEIBLHBIX YHCEI JJIS PCIICHHSI
MPAKTUYECKUX 3a]a4 U MPEACTABICHUS TaHHbIX.



OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaAHT€HC MPOU3BOJIHLHOTO YIJIA;
UCIIOJIb30BaTh 3aIIMCh POU3BOJIBHOIO yria uepe3 oOpaTHbIE TPUTOHOMETPUUECKHUE
byHKIUN.

YpaBHeHus M HEPAaBEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO; LIEJIOE,
palroHanbHOE, UPPALMOHAILHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHUE;

BremonHsaTe mpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKCHHH M PEIlaTh
TPUTOHOMETPUUYECKUE YPABHEHUSI.

BoemonnaTe npeoOpa3oBaHMsl LENbIX, PALMOHAIBHBIX M HUPPALMOHAIBHBIX
BBIpQXEHU W  pemaTrb OCHOBHBIE THUIBl  LETBIX, palHMOHAJbHBIX U
UppaAMOHATIBHBIX YPAaBHEHHUI U HEPABEHCTB.

[TpuMeHATh ypaBHEHHs M HEPABEHCTBA JJISl PEIICHUSI MAaTEMaTHIECKUX 3a/1a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PeaIbHON KU3HU.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBISATh
BBIpQXXCHHSI, YpaBHEHHUsS, HEPaBEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DYyHKIUU U TPaPUKU

OnepupoBath MOHATUAMU: (QYHKIHS, CIIOCOOBI 3aMaHusl (QYHKIHH, 00JIacTh
OTIpEICICHUsI W MHOXKECTBO 3HauYeHWU (YHKIMH, Tpaduk GYHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIHMH.

OnepupoBaTh MOHATUSMHU: YETHOCT W HEYETHOCTh (YHKIMH, HYIU
(GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBaThk rpaduku GyHKIMNA U1l pELIEHUS] YPaBHEHUIA.

Crpoutb M unTaTh rpaduku JUHEHHON (PYHKIMM, KBAAPATUYHON (DYHKIIMH,
CTENEHHOM (DYHKITMH C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh Tpadukd (QYHKIUN AJi9  HMCCIEIOBAHUS IPOIECCOB |
3aBHCHMOCTEN NpU pelIeHuH 3a7ad U3 JPYTuxX y4eOHBIX MPEJAMETOB U peanbHOMN
KU3HU; BBIpaXaTh (popMynamMu 3aBUCUMOCTH MEX]Ty BETUIMHAMH.

Hauyana maTeMaTHyecKoro aHajau3a

OnepupoBaTh TMOHATUSMU:  TOCJIEIOBATEILHOCTh, apudMeTnyeckas H
reOMETPUYECKask IPOTrPECCUM.

OnepupoBaTh TOHATUAMH: OECKOHEUHO YOBIBalOIasi TeoMeTpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOIIECH reOMETPUUECKOM MPOTrPECCU.

3amaBaTh MOCJIEI0BATEIbHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATEIBHOCTEN U MPOTPECCUN IS PEIICHUS
peanbHbIX 337a4 PUKIAJHOIO XapakTepa.

MHoKecTBa U JIOTHKA

OmneprpoBaTh MOHATHSIMH: MHOKECTBO, OTIEPAINN HA/T MHO)KECTBAMH.



Hcnonp30BaTh  TEOPETHUKO-MHOMXKECTBEHHBIM  ammapar sl ONHCAHUs
peaNbHBIX TPOILIECCOB W SIBIICHUW, TMPHU PEIICHWU 3a/Jad U3 JPYTUX y4eOHBIX
MIPEIMETOB.

OnepupoBaTh MOHATUSIMU: ONpEeNIENICHNUE, TeopeMa, CJIE/ICTBHE,
JI0Ka3aTEIbCTBO.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIACC
KoanuectBo yacos JJIeKTPOHHbBIE
Ne HanMeHoBaHMe pa3ejioB H TeM (uudposrbie)
n/n NMpOrpamMmblI Bcero Konrponbbie  Hpakriieckite o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
MHoOxkecTBa pallMOHAJIbHBIX U
1 IEACTBUTENBHBIX uKcell. ParmoHanpHbIe 20 2
YpaBHEHHUS U HEPABEHCTBA
5 Oynkuuu u rpapuku. CreneHb ¢ LeIbIM 8
MoKa3arenem
3 Apudmernueckuil KOpeHb N—0i CTENeHu. 29 5
WppanroHanbHble ypaBHEHUSI U HEPABEHCTBA
4 DopMysbl TPUTOHOMETPHUH. 32 1
Tpuronomerpuueckue ypaBHEHHUs
5 [TocnenoBarenbHOCTH U IPOTPECCUH 9
6 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3alUs 1 1
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC
KoanuectBo 4acon DJIeKTPOHHBIE
Hara nugposbie
Nen/m | Tema ypoka Kontpoabnuble | I[lpakTuueckue
Bcero u3y4eHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl

Paznen 1. MHOXecTBa palluoHaIbHBIX U IEHCTBUTENBHBIX YKcell. PanoHanbHble ypaBHEHHUS U HepaBeHCcTBa — 20 yacoB

1

MHoecTBO, onepaluy HaJli MHOKECTBAMHU.
Juarpammel Diinepa—Benna

1

Pammonansneie ynuciaa. OObBIKHOBEHHBIE U
JECATUYHBIC TPOOH, POLICHTHI,
OCCKOHEUYHBIC TIEPHOANYECKUE IPOOH

Apudmernueckue onepanuu ¢
palMOHAIbHBIMU YHUCIAMH,
npeoOpa30BaHUs YUCIOBBIX BBIPAXKECHUH

[Ipumenenue apoGeil ¥ NPOLIEHTOB IS
peLICHUs NPUKIAAHBIX 3a1a4 U3 Pa3IUYHbIX
oTpaciiedl 3HaHUW U pealbHOU KU3HU

[Ipumenenne qpobeii ¥ MPOLEHTOB ISt
peLICHUs IPUKIaAHBIX 3a1a4 U3 Pa3IU4YHbIX
oTpaciiell 3HaHUW U peaibHOW KU3HU

JleficTBuTeNbHBIEC YKcIa. PallmoHalbHbBIE U
MppalrOHaJIbHbIC YUCIIa

JleicTBUTENbHBIC YKcia. PanimoHaabHbIe U
MppaLMOHAJIbHBIE YHCIIa

JlnarHocTuueckasi KOHTPOJIbHAs paboTa
(BXxomHas)




9 Apudmernueckue oneparyu ¢ 1
JeCTBUTENFHBIMU YHCIIAMHU
[TpubnmKkEHHbIC BEIYMCIICHUS, TPaBHIIa

10 OKpYTJICHUS, IPUKU/IKA U OLIEHKA 1
pe3yJibTaTa BBIYMCIICHUN

11 ToxxngecTBa U TOXKIESCTBEHHEIE 1
npeoOpa3oBaHuUs

12 YpaBHEHME, KOPEHb YPAaBHEHUS 1

13 HepaseHncTBo, pelieHne HepaBeHCTBA 1

14 Meroa uHTEpBAIOB 1

15 Meroa uHTEpBAIOB 1

16 MeTto MHTEpPBAJIOB 1

17 Pemenue nenbix u 1poOHO-pAIIMOHATBHBIX 1
YpaBHEHUI U HEPABEHCTB

18 Pemenue nenbix u JpoOHO-palimoHaIbHBIX
YpPaBHEHUH U HEPABEHCTB

19 Pemenue nensix u 1poOHO-paLIMOHATBHBIX
YpaBHEHUH U HEPABEHCTB
KonrponsHast pabora o Teme "MHOXkecTBa

20 palMOHANBHBIX U ACHUCTBUTEIHHBIX YHCEI. 1
PammonansHbIe ypaBHEHHS 1 HEPABEHCTB"

Paznen 2. ®ynkuuu u rpaduku. CTeneHsb ¢ mMeabIM Moka3aTeneM (8 4acoB)

21 OyHKIMS, CrI0cO0bI 3a1aHusI (PYHKITHH. 1
B3anmuo obparnbie GyHKINN
I'paduk pynkuuu. O6acTh ONpeneneHus 1

22 MHOKECTBO 3HaueHH ¢yHKkuuu. Hymm 1
¢ynkumu. [IpoMexxyTKH 3HAKOITOCTOSTHCTBA




23

UYérabie 1 HeUETHBIC HYHKIUU 1

24

CreneHn ¢ 1EIBIM IT0Ka3aTeaeM.
CrangaptHas (opMa 3armcu 1
JNEUCTBUTEIILHOIO YHCIIa

25

Crenens ¢ IeIbIM ITOKa3aTelIeM.
CrangaptHas (hopMa 3armcu 1
JNEUCTBUTEIILHOT'O YHCIIa

26

Hcnonb3oBanue noaxozsimeii popmbl
3aImcu ﬂeﬁCTBHTCHBHBIX YUCCII 14
PCIICHUS MMPAKTHUICCKUX 3a1a4 U
MpeaACTaBJICHNUA JaHHBIX

27

28

I'maBa 3.

CrenenHast QyHKIMS C HATYpAIbHBIM U
LEJILIM TT0Ka3aTeneM. E€ cBoiicTBa 1 1

rpapuk

CrerneHHast GyHKIHS ¢ HATypaIbHBIM U
LEJILIM IToKa3aTeseM. E€ cBolicTBa 1 1
rpaduk

Apudmernueckuit KopeHb N—oil crenenu. MppaunoHanbHble ypaBHEHUs U HepaBeHCTBa (22 yaca)

29

ApudmeTnueckuii KOpeHb HaTypaIbHOU 1
CTETNEeHU

30

Apudmerndeckuii KOpeHb HATYpaTbHOU
CTETIeHU

31

CaoticTBa apupMETHIECKOT0 KOPHS
HaTypaJbHON CTENIEHU

32

CgoiicTBa apu(pMETHIECKOTO KOPHS
HaTypaJbHON CTENEHU

33

CpoticTBa aprpMETHIECKOT0 KOPHS

HaTypaJbHON CTEIICHU




JeiicTBus ¢ apuMEeTHIECKUMU KOPHIMH N—

34 .
Oii cTeneHn

35 JleiicTBus ¢ apuMEeTHIECKUMHU KOPHIMH N—
OU CTEIECHU

36 JeiicTBus ¢ apuMEeTHIECKUMHU KOPHIMH N—
O CTEeTeHU

37 JleiicTBus ¢ apupMETHIECKUMHU KOPHIMH N—
O CTEIeHU

38 JlnarHocTuueckasi KOHTpoJibHas paboTa (3a
1 momyroaue)

39 Pelienue nppaioHanbHBIX YpaBHEHUN U
HEPAaBEHCTB

40 Pelienue uppaimoHanbHbIX YpaBHEHUN U
HEPaBEHCTB

41 Pemienne nppaioHanbHBIX YPaBHEHUN U
HEPaBEHCTB

42 Pemenue nppalioHagbHbIX YPABHEHUN U
HEPaBEHCTB

43 Pemenue nppanroHaabHbIX YpaBHEHHN 1
HEPaBEHCTB

m Pemenne nppaloHaabHbIX YPaBHEHUHN U
HEPaBEHCTB

45 Pemenue nppanroHaabHbIX YpaBHEHHN U
HEPaBEHCTB

16 Pemrenne nppanMoHaNbHBIX YPABHEHUN U
HEPaBEHCTB

47 CaoiicTBa u rpaduk KOpHS N-0if cTeneHn

48 CoiicTBa u rpaduk KOpHS N-0if CTEeHN




49 CoiicTBa u rpaduk KOpHs N-0if cTeneHn 1

KonrponsHast pabora mmo teme
50 "ApudmeTrrnueckuii KOpeHb N—0ii CTETeHH!.

HppauuoHnanbHble ypaBHEHUS U
HepaBeHCTBA"

I'naBa 4. ®opmyibl Tpuronomerpun. Tpuronomerpuueckue ypaBHenus (32 vaca)

CuHyC, KOCHHYC U TAaHT'€HC YHCIIOBOTO

51 1
aprymMeHra

59 CuHyC, KOCHHYC U TAaHT€HC YHUCIIOBOTO 1
aprymeHra

53 ApKcHHYC, apKKOCUHYC M apKTaHI'€HC 1
YHMCJIOBOI'O apryMeHTa

54 ApKcHHYC, apKKOCUHYC M apKTaHI'€HC 1

YHUCJIOBOI'O apryMCHTAa

Tpuronomerpuueckast OKpyXHOCTb,
55 OIIpeEIeHUE TPUTOHOMETPUUECKHUX 1
(GYHKLUI YUCIIOBOTO apryMeHTa

Tpuronomerpuueckast OKpy)HOCTb,

56 orpeieNIeHue TPUTOHOMETPUIECKHIX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

57 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
58 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITbI 1
59 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
60 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITHI 1
61 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1
62 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1
63 [IpeoOpazoBaHue TPUrOHOMETPHUECKUX 1




BBIPaKCHUU

[Ipeobpa3oBaHUe TPUTOHOMETPHUECKUX

64 . 1
BbIPAYKEHU

65 [IpeoOpazoBaHue TPUrOHOMETPHUUECKUX 1
BBIPaKCHUI

66 [IpeoOpazoBaHue TPUrOHOMETPHUECKUX 1
BBIPAKCHUU

67 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHUM

68 [IpeoOpazoBanue TPUrOHOMETPHUECKUX 1
BBIPAKEHUN

69 [IpeoOpazoBaHue TPUrOHOMETPHUECKUX 1
BBIPAKCHUU

20 [TpeoOpa3oBaHue TPUTOHOMETPHUYECKUX 1
BBIPAKEHUN

71 Pemenne TpUroHOMETpUYECKUX YpAaBHEHUI 1

72 Pemenne TpuroHoOMeTpUYECKUX ypaBHEHUI 1

73 Pemenne TpuroHOMETpUYECKUX YPaBHEHUIN 1

74 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUN 1

75 Pemienne TpuroHOMETpUYECKUX YPaBHEHUI 1

76 Pemrenne TpUuroHOMETpUYECKUX YPaBHEHUN 1

77 PereHne TpUroHOMETPUYECKUX YPAaBHEHUH 1

78 Pemrenne TpUuroHOMETpUYECKUX YPaBHEHUN 1

79 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI 1

80 Pemrenne TpUuroHOMETpUYECKUX YPaBHEHUN 1

81 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

82 Kontponbnas pabota no teme "®opmysb 1




TPUrOHOMETpUH. TpUroHOMeTpUIeCKue
ypaBHeHus"

I'naga 5. [locnenoBarenbHOCTH U Tiporpeccu (9 yacos)

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aIaHUS
83 nocjeaoBarTenbHocTeE. MOHOTOHHEBIE 1
[I0CJIEJOBATEILHOCTHA

Apudmernueckas 1 reoOMeTpUIecKast
nporpeccuu. Vcrosnb3oBaHue Mporpeccuu

84 JUIS peLIeHNs PeaIbHbIX 3a1a4 L
MPHUKIIaTHOIO XapaKrepa
BeckoneuHo yOpIBaromasi reoMeTpuyecKas
85 nporpeccusi. Cymma 0€CKOHEYHO 1
yOBIBAIOIIEH T€OMETPUUECKOI TPOrpeccuu
86 PopMyia CII0KHBIX IIPOLICHTOB 1
87 @opMyIa CII0KHBIX ITPOLIEHTOB 1
88 PopMyia CII0KHBIX IIPOLIEHTOB 1
89 @opMyIa CII0KHBIX ITPOLIEHTOB 1
90 dopMyna CII0KHBIX ITPOLIEHTOB 1
91 dopmyJia CIOKHBIX TPOLICHTOB 1

I'naBa 6. IloBTOpenue, 06001menue, cuctemarusanus 3Hanuii (11 gyacos)

O0001IeHre, cuCcTEMaTH3as 3HAHUH 3a
92 Kypc ainreOphbl 1 Hadal MaTeMaTHIeCKOro 1
ananusa 10 kiacca

93 Wrorosas koHTpONBbHAS paboTa 1

O0001enne, cucTeMaTH3amsd 3SHAHUH 3a
94 Kypc aireOphl 1 Havajl MaTeMaTHIeCKOTo 1
anannsa 10 kiacca




95

O0001enne, cucreMaTH3amsd 3HAHUH 3a
Kypc aireOpbl 1 Havaja MaTeMaTHIeCKOro
anannsa 10 kiacca

96

O0001enne, cucTeMaTH3aMsd 3SHAHUH 3a
Kypc ajire0phbl ¥ Havaja MaTeMaTHIeCKOrO
anannsa 10 kiacca

97

O000menne, cucreMaTH3aIs 3HAHUH 3a
Kypc aJire0phbl ¥ Havaja MaTeMaTHYeCKOTO
ananm3a 10 xiacca

98

O0001enne, cucTeMaTH3aIsg 3SHAHUH 3a
Kypc ainreOphl 1 Hadal MaTeMaTHIeCKOro
anammsa 10 kmacca

99

100

101

O0001enne, cucTeMaTH3aIisd 3SHAHUH 3a
Kypc anreOpbl ¥ Hadal MaTeMaTHIeCKOTO
anammsa 10 km1acca

O0001enne, cucTeMaTH3aIMsg 3SHAHUH 3a
Kypc aJire0phbl ¥ Havajl MaTeMaTHYEeCKOTO
anann3a 10 xiacca

O0001IeHNEe, cUCTEMATH3AIMA 3SHAHUH 34
Kypc aJireOphbl ¥ Haval MaTeMaTHYeCKOro
ananm3a 10 xiracca

102

O00011eHNEe, cCUCTEMATH3aIM 3HAHUH 3a
KypcC aJireOphbl ¥ Ha4al MaTeMaTHIeCKOrO
ananm3a 10 ximacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

1. A.I. MopakoBuu AnreOpa u Hayana ananusa.10-11 kmacc. YueOuuk. — M.:
Mmuemo3suHa, 2020;

2.  A.T.Mopnkosuy, T.H. Mumryctuna, E.E. Tynpunnckast Anredpa u Hauana
anamm3a.10-11 ximacc. 3agaunuk. — M.: Muemo3una, 2020;

METOAUYECKHUE MATEPHUAJIBI UIA YUUTEJA

1. JLA. AnekcanapoBa Anrebpa u Havana aHanuza. CamocTosiTenbHbIe paboThl 10
knacc. — M.: Muemosuna, 2018;
2. T'muazoypr B.M. AnreOpa u Havana ananmza. 10 kinacc. KoHTponbHBIE paOOTHI,
6a3oBbIil ypoBeHb. — M.: MHemo3uHa, 2018.

3. A.I'. MopakoBnu AnreOpa u Hadyana aHaim3a.10-11.Metoaudeckoe mocodue s

yuurensa. — M.: Maemosuna, 2019;
Marematuka. ExxenenenpHoe nmpuiioskenue k razete «llepBoe ceHTSIOps»;

ok~

IT.

COopHUKH JUTsI TOATOTOBKY | mpoBeaeHus EI'D mo pemakmueit Amenko 2023-2024

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

- OTKpBITHIN OaHK 3adaHuil 110 MaTemaThke WWW.Fipi.ru
- @enepabHbIA LHEHTP TECTUPOBaHU WWW.rustest.ru
- Pemry EI'D https://ege.sdamgia.ru/
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