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HOACHUTEJBHAA 3AIINCKA

PabGouass mporpamma yueOHOro kypca «Anrebpa» 0a30BOro YypOBHS IS
oOyuvarormuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOro
rOCy/IapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAApTa CpeaHero oomero ooOpa3zoBaHusl, C
y4€TOM COBPEMEHHBIX MUPOBBIX TpeOOBaHUM, MPEABIBIIEMBIX K MaTeMaTHYECKOMY
00pa3oBaHMIO, U TPaJAMIMK pocCHiicKOTo oOpa3zoBaHusa. Peanuzanusi mporpamMMsl
o0ecreurBaeT OBJIAJCHHE KIIIOUEBBIMH KOMIIETCHIIMSIMHU, COCTABISIOIMIUMHA OCHOBY
JUTSL CaMOPa3BUTHSI U HEMPEPBHIBHOTO 00Pa30BaHMsI, [[ETOCTHOCTh OOUIEKYIbTYpHOTO,
JUYHOCTHOTO Y MTO3HABATEILHOTO PA3BUTHSI JIMUHOCTU O0yUAIOIUXCHI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa» sBiseTrcs oIHUM W3 HauOosiee 3HAUMMBIX B MpOTrpamme
CTapuiel  IIKOJbl, TOCKOJBbKY, C OJHOM CTOpPOHBI, OH OOecHe4YuBaeT
UHCTPYMEHTANIbHYIO 0a3y JUIsl M3Y4YEHMsI BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C
JIPYTroi CTOPOHBI, POPMHUPYET JTOTUIECKOE U a0CTPAKTHOE MBIIUICHUE yJYaIIuXcsl Ha
YpOBHE, HEOOXOJIMMOM [IJIi OCBOEHHUS KypcOB HH(MOPMATHKH, OOIIECTBO3HAHUS,
UCTOPUH, CJIOBECHOCTH. B paMkax JaHHOro Kypca ydalluecs OBJIaJeBaoT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON Hayku, KoTopas (OpMYyJIUPYET CBOM
JOCTHKEHHS B MAaTeMaTH4YecKoi (hopme.

Kypc anre6psl m Hayanm MaTeMaTHYEeCKOTO aHAIHW3a 3aKJIaJbIBA€T OCHOBY JUIS
YCIICIITHOTO OBJIAJCHUSI 3aKOHAMH (PU3UKH, XUMUH, ONOJIOTUH, TOHUMAHUS OCHOBHBIX
TEHJACHIIUA SKOHOMMKH M OOIIECTBEHHOHN >KM3HH, IMO3BOJSIET OPUEHTUPOBATHCS B
COBPEMEHHBIX LHU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOJIb30BAThH
WX B MOBCEAHEBHOW KU3HU. B TOXe Bpems oBlajieHne aOCTPAKTHBIMHU U JIOTHYECKH
CTPOTMMH MaTeMAaTUYECKUMHU KOHCTPYKIMSIMH pa3BUBAaET yMEHHE HaXOAWTb
3aKOHOMEPHOCTH, OOOCHOBBIBaTb MCTUHHOCTb  YTBEP)KIEHHUS, MCIOJIb30BaTh
00001IIeHNe ¥ KOHKpEeTH3alui, a0CTparupoBaHWE U AaHAJOTUIO, (opmHpyeT
KpeaTUBHOE M KPUTHYECKOE MbllUIeHHEe. B Xoxe u3ydeHus anreOpbl UM Hayail
MaTeMaTHYECKOT0 AHAJIIM3a B CTApUIEH IIKOJIE YyYalluecs ITOIY4YarOT HOBBIM OIIBIT
pelieHus TPUKIATHBIX 3a7ad, CaMOCTOSITENFHOTO TOCTPOSHHUS MaTeMaTUYECKUX
MoJieJIel peanbHbIX CUTyallui U HUHTEPNpETalMH MOIYYEHHbIX PELICHUH, 3HAKOMSTCS
C MpUMEPAMU MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U B UCKYCCTBE,
C BBIJIAIOLIUMUCS MATEMAaTUYECKUMHU OTKPBITHSIMH U UX aBTOPAMH.

Kypc oOmamaer 3HAYMTENBHBIM BOCHUTATENBHBIM TOTEHIIMATIOM, KOTOPBIHA
peanu3yeTrcsl Kak dYepe3 ydeOHBbI MaTepHuas, CIIOCOOCTBYIOMHKN (HOPMHPOBAHUIO
HAayYyHOTO MHPOBO33PEHMs, TaK U Uepe3 CHeHUPUKy ydeOHOH IesTeNbHOCTH,
TpeOyroIIel caMOCTOATEIbHOCTH, aKKYPAaTHOCTH, MPOIOJKUTEIBHON KOHIIEHTPAIUH
BHUMAaHUS ¥ OTBETCTBEHHOCTH 32 MOJyYEHHBIN PE3yIbTaT.



B ocHoBe MeToauku oOyueHus anredpe U HayajgaM MAaTEMaTUYECKOro aHajau3a
JIEKUT ACSITEbHOCTHBIN MPUHIUI 00YYEHHUSL.

Ctpyktypa Kypca «AnreOpa» BKIIOYAET CIEAYIOLIUE COAEpPKATEIbHO-
MeTroauueckue JHHMM: «Yucna u  BeluMciaeHus», «DyHkuuM U rpaduxmy,
«YpaBHEHUS U HEpaBeHCTBa», «Hauana matemarnueckoro ananusa», « MHOXKECTBa U
JOTUKa». Bce OCHOBHBIE COAECPKATEIBHO-METONUUECKUE JIMHUM M3Yy4aroTCs Ha
OPOTSKEHUM JBYX JIET OOy4eHHs B CTapllei IIKOJE, €CTECTBEHHO AOIOJIHAS JPYT
Ipyra W IIOCTEIIEHHO HAChIAsCh HOBBIMM TeMaMU M pasnenaMu. J[aHHBIM Kypce
SBJISIETCS] MHTETPATUBHBIM, TIOCKOJIBKY OOBEIHHSIET B ce0€ COAepKaHUe HECKOJIbKHUX
MaTEMaTUYECKUX IUCUUILUIMH: anredpa, TPUTOHOMETpPHs, MATEMAaTUUYECKUN aHAIIU3,
Teopusi MHOXecTB U Jp. [lo Mepe TOoro kak yuamigecsi OBIaJeBalOT BCE OoJiee
IMIMPOKUM MaTE€MaTHUYECKUM amlapaToM, Y HUX MOCJIEeI0BaTeNbHO (HOpMUpYETCs U
COBEpUIECHCTBYETCSI YMEHUE CTPOUTh MATEMATHUYECKYIO MOJEIb PEANBHON CUTYAalluH,
IPUMEHATh 3HAHMS, MOJY4YEHHBbIE B Kypce «AnreOpa M Hayajga MaTeMaTH4YeCKOro
aHalln3a», U1 PEUIEHUs] CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHOW MaTeMaTH4eCKOU
3a/1a4M, a 3aT€M HUHTEPIPETUPOBATH MOJYYEHHBIN PE3YJIbTAT.

CopnepxarenpHO-MeTOAMYECKass JIMHMS «YHcia W BBIYMCIICHHS 3aBEPIIACT
(opMHpOBaHNME HABBIKOB MCIOJB30BAHUS JCHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW ImKojie. B crapmieil mkone ocoboe BHUMaHHE YJEISIETCS
(OpPMUPOBAHNIO TPOYHBIX BBIUMCIUTEIBHBIX HAaBBIKOB, BKIIOYAIOIUX B ce0s
UCIOJIb30BaHUE PA3NIUYHBIX (OpM 3amMCH JEUCTBUTENBHOIO 4YHUCIA, YMEHHE
pPAallMOHAJIBHO BBINIOJHATH JEUCTBHAS C HUMH, J€JIaThb MNPUKUIKY, OLICHWBATH
pe3ynpTaT. OOywaromiyecss TMOJYy4alOT HABBIKA MPUOMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JIEUCTBUM C 4KCJIaMH, 3alHdCaHHBIMU B CTaHJIapTHOU dopme,
VCIIOJIb30BaHU MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKECHUM.

JIuHnsg «YpaBHEHUS M HEPABEHCTBA» pEANM3YETCs Ha MPOTKEHUU BCErO
oOydeHHss B CTaplIeld IIKOJE, IOCKOJIBbKY B KaXIOM paszielie MpOrpaMMbI
IPEeTyCMOTPEHO pEUIeHHE COOTBETCTBYIOMIMX 3amad. OOydarommecs OBJa/I€BaIOT
pa3IMYHBIMM  METOJAMM pELICHUs LEJbIX, pPalUOHAIBHBIX, HWpPalUOHAIbHBIX,
NOKa3aTeNbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUN, HEPABEHCTB
u ux cucrteM. [loyueHHblE YMEHUS UCHOJB3YIOTCS MPU UCCIEIOBAaHUU (DYHKUUHN C
IIOMONIBIO TPOU3BOJHOM, PELICHWM TNPUKIAJAHBIX 337a4 M 337a4 Ha HAXOXICHUE
HauOONBIINX W HAUMEHBINUX 3HAaYeHWH (yHKIuU. [laHHas conep:kaTenbHasl JTHHUS
BKJIFOUAET B ce0sl Takke (POPMUPOBAHNE YMEHUM BBINOIHATH pacu€Thl 10 (popmyram,
npeoOpa3oBaHusl LENbIX, PAllMOHATIbHBIX, HPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX
BBIPKEHUI, & TAKXKE€ BBIPAKEHUI, COJIEpKAIUX CTeNeHU U JorapudMel. brarogaps
U3YYCHUIO anreOpanueckoro Marepuana MPOUCXOAWUT JallbHEHIee pa3BUTHE
AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHUS yJaIuxcs, GOpMHUPYIOTCS HaBBIKU
JNEAYKTUBHBIX PacCyXJCHUH, pabOThl C CHUMBOJBHBIMU (DOpMaMHM, IMpEICTaBICHUS



3aKOHOMEPHOCTEM M 3aBUCHMOCTEM B BHJE PABEHCTB M HEPaBEHCTB. Anredpa
npegiaraeT  dQQEeKTUBHbIE MHCTPYMEHTHI JUIsl PEIICHUs MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarisiHO JEMOHCTPHUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKU.

CopepxxarenbHo-MeToauueckass JHHUS «DYHKOMM ©W  Tpa@uKh» TECHO
NIEPEIUIETACTCA C APYTMMH JUMHUSMH Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE 3aJaET
IIOCJIE0BATEILHOCTD U3YYEHHs Marepuana. M3yyeHne CTeneHHOM, IOKa3aTeIbHOM,
Jgorapu(pMUUECKON W TPUTOHOMETPHUECKUX (PYHKIIMA, WX CBOHCTB M TpadUKOB,
UCTIONb30BaHNe (DYHKUIMU 7Sl pemieHus 3afad U3 APYTHX Y4eOHBIX MPEAMETOB H
peanpHOM KW3HM TECHO CBS3aHO KakK C MAaTeMaTH4YECKMM AaHAIU30M, TaK U C
pelleHreM ypaBHEHHMU U HepaBeHCTB. [Ipum 3TOM OoJiblIO€ BHUMaHHE YIESETCS
(OpMUPOBAHNIO YMEHHUSI BbIpaxaTb (HOpMyJIaMHU 3aBUCUMOCTH MEX]Y Pa3IMYHBIMU
BEJIMYMHAMH, UCCIIEI0BATh MOMyYeHHbIe (QYHKIUH, CTPOUTH UX Tpaduku. Marepuan
OTOM COAEPKATENBHOM JIMHWMA HAlEJEeH Ha pa3BUTUE YMEHUM M HAaBBIKOB,
MO3BOJIAIOIIMX BbIpaXKaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B pa3InyHOU (opme:
aHAJIMTUYECKOU, rpaduueckoit u cnoBecHOU. Ero nusyueHue cnocoOCTByeT pa3BUTHIO
AJIITOPUTMHUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOLIEHMIO M KOHKPETHU3allUH,
VICTIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenpHasgs nuHHS «Havama MaremaTmdyeckoro aHaims3a» MO3BOJSET
CYIIECTBEHHO PAaCUIMPUTh KPyr KaK MaTeMaTHYeCKUX, TaK W IMPUKIAIHBIX 3aJ]ad,
JOCTYMHBIX OOYYalOIUMCS, Y KOTOPBIX MOSABISETCS BO3MOXKHOCTH HCCIIEIOBATH U
CTpouTh rpaduku QyHKIMN, ONpenesITh UX HauOOIbIINEe U HAUMEHBIIINE 3HAYCHHUS,
BBIYHCIIATh IUIOMAAM (Uryp U OOBEMBI Tell, HAXOAUTh CKOPOCTU U YCKOPEHHS
npoueccoB. JlaHHas colepKareinbHas JIMHUSA OTKPBIBAET HOBBIE BO3MOXHOCTH
IIOCTPOEHUSI MAaTEMaTUYECKUX MOJENEHd pEANbHbIX CHUTyalud, HaX0XICHHUS
HAaWIy4ylIero pPELICHUs B IMPUKIAIHBIX, B TOM YHCIE COLMAIBHO-D)KOHOMHYECKUX,
3aJa4ax. 3HAKOMCTBO C OCHOBAaMH MAaTE€MaTHYEeCKOTO aHaiu3a CIIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (HOPMAIBHO-JIOTMYECKOTO M KpPEAaTUBHOTO MBILIICHUS,
(OpMHUPOBAHNIO YMEHUN pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTHKU B HaykKe,
TeXHUKE M HucKyccTBe. OOyuaromuecs y3HAIOT O BbLIAIOIIMXCS Ppe3yibTaTax,
IOJIYYEHHBIX B XOJI€ Pa3BUTH MATEMATHKHU KaK HAYKH, U UX aBTOPaX.

ConepkaTenpHO-METOANYECKAs JIMHUS «MHOKECTBA M JIOTHKa» B OCHOBHOM
IOCBAIIEHA  JJEMEHTAM  TEOPUM  MHOXKECTB. [ €OpPETHKO-MHOKECTBEHHBIE
IIPEICTABIICHNAS] NPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaTEMAaTHKH U IPEJIararoT
Haubosiee YHUBEPCAIbHBIN $3bIK, OOBEIUHSIOUINI BCE pa3fesbl MaTeMaTHKU U €€
IIPUJIOKEHUM, OHM CBS3BIBAIOT PAa3HbIE MATEMATUYECKUE AUCLUUILIMHBI B E€IUHOE
nenoe. [loaTomy BaKHO AaTh BO3MOXHOCTH IWIKOJBHUKY IOHHUMATh TEOPETUKO-
MHOXXECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMATHMKH W HCIOJIB30BaTh €ro Juis
BBIPAKEHUSI CBOUX MBICIIEH.



B kypce «AnreGpa» MNpUCYTCTBYIOT TakKe€ OCHOBBI MAaTeMaTHYE€CKOTO
MOJICIMPOBAHUS, KOTOPbIE MPU3BaHbI CHOPMUPOBATH HABBIKK MOCTPOCHUSI MOJIEICH
peaybHBIX CUTYyaIlUuH, UCCIEIOBAHMS ITUX MOJIEIEH C MOMOIIBIO anmnapara ajireopbl u
MaTEMaTUYeCKOr0 AaHallu3a W HWHTEPHpPETALMH MOJYYEHHBIX pE3yJbTaroB. Takue
3aJlaHus BIUIETEHBI B KaXKIbI M3 pa3/iesOB MPOrpamMMbl, MOCKOJIbKY BECh MaTepHuall
Kypca IIMPOKO HCHOJIB3YyEeTCS ISl PELICHHs NPUKIAAHbIX 3aaad. [lpu pemeHun
peaybHBIX MPAKTUYECKUX 3a/ad ydyalluecs pa3BUBAIOT HAOII0IaTeIbHOCTh, YMEHUE
HaXOAUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIIOJIb30BATh AaHAJIOTHIO, 0000IIATh
U KOHKpPETH3UpOBaTh mpobiemy. JledarenpbHOCTh MO (OPMUPOBAHUIO HABBHIKOB
pelIeHus MPUKIAJHBIX 33a4 OpPraHu3yeTcs B MPOLIECCE M3YUYEHUsl BCEX TEM Kypca
«Anrebpa 1 Hayaa MaTeMaTHYECKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueObHOM niaHe Ha M3ydeHHE Kypca anreOpbl U Hauyaja MaTeMaTHYeCKOro aHajau3a
Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Heaenmo B 10 kiacce u 3 yaca B HEACIIO B
11 knacce, Bcero 3a gBa rojaa o0ydenusi — 170 gacos.



COJEPKXAHUE YYEBHOTI' O KYPCA
10 KVIACC

Yucna v BBIYMCICHUA

Panmonaneupie yucima. OOBIKHOBEHHBIE W JECSATHYHBIE IPOOH, MPOIICHTHI,
OECKOHEUYHBIE  TMEepHOAUMYEecKHe  Apodu. ApupMeTudyeckue  oOmepanud ¢
panroHaIbHBIMU YUCIIaMH, TPE0Opa30BaHUs YNCIOBBIX BeIpakeHui. [Ipumenenne
OpoOeil 1 MPOLEHTOB JJIsl PEIIECHUs MPUKIAAHBIX 33Ja4 U3 PA3JIMYHBIX OTpacieu
3HAHUU U PEaJIbHOU KU3HMU.

JeictBuTenpHple 4ncia. PanvoHanbHBIE W UPpALMOHANBHBIE  YHCIIA.
Apudmernueckue ornepauur ¢ JeHCTBUTEIbHBIMU uuciaMmu. [IpuOmmkEHHBIC
BBIYMCIICHHUS], TPABUJIA OKPYIJICHHMS, IPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ wnensiM  nokasareneMm. CrangaptHas  ¢opma  3amucu
neficTBuTeNnbHOr0  uMcia. Mcnonp3oBaHue —moaxondmed  (GopMmbl  3amMcu
JNEWCTBUTEIBHBIX YHUCEN JUIS PEIICHUS NPAKTUYECKUX 3adad W NPEACTABICHUSA
JAHHBIX.

Apudmernuecknuii  KOpeHb  HaTypaibHOW  crenenu.  [ledictBus ¢
apu(pMEeTHYECKUMU KOPHSMHU HaTYpaJIbHOM CTETIECHHU.

CHHYyC, KOCUHYC UM TaHI€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
aApPKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30BAHUSI.

[Tpeobpa3zoBanue TPUTOHOMETPUYECKHUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETpHUECKHE (HOPMYIIHI.

YpaBHEeHHE, KOpPEHb ypaBHEHUs. HepaBeHCTBO, pelIeHWE HEPaBEHCTBA.
Merox MHTEpBAJIOB.

Pemenue nenbix 1 JpoOHO-paLMOHAIBHBIX YPAaBHEHNUN U HEPABEHCTB.

Pemrenre nppanroHaabHbIX ypaBHEHUI U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPABHEHUMN.

[IpuMeHeHE ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKHUX 3a1a4
¥ 3a71a4 U3 Pa3IMYHBIX 001acTell HAyKU U peasibHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkums, crnocodsl 3amanus ¢yHkiuu. [padux ¢yskmun. B3aumHO
oOpaTHbIe PYHKITHH.

OobnacTh ompeneraeHuss U MHOXECTBO 3HaueHUi Qynkumu. Hymm yskumu.
[TpomexxyTku 3HAaKOMOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKITUH.

CrenenHas (pyHKIMS C HaTypalbHBIM M LENbIM NoKa3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHS 71-0M CTEIICHH.



Tpuronomerpudeckass OKPYKHOCTb, OIIPEACIIEHUE TPUTOHOMETPUUYECKUX
(GyHKIUNA YUCIOBOTO apryMEHTA.

Hauana MaTeMaTH4eCcKOro aHaJIM3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJIEJ0BATEIbHOCTEH.
MOHOTOHHBIE TOCTAEAOBATENBLHOCTH.

Apudmernueckass 1 TeoMeTpUUecKas Mporpeccuu. beckoneuHo yObIBaromas
reoMmerpudeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMEeTpHUYECKON
nporpeccun. @opmylia CIOXKHBIX MNPOLEHTOB. Fcrone3oBaHnue mnporpeccuu aJist
pELICHUS PEANTbHBIX 33Ja4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoO)kecTBO, omnepanuu HajJ MHO)ecTBamu. [narpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAHUS PpPealbHbIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTHX YICOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yuciia 1 BbIYHCICHUSA

HarypanpHblie u niensie yncia. [IpusHaku 1eIMMOCTH LENbIX YUCE.

CreneHb C palMOHAIBHBIM TTOKa3zaTenaeM. CBOWCTBA CTEIICHU.

Jlorapudm yucna. JlecaTnaabie U HaTypaJbHbIC JOTapru(MBI.

YpaBHeHMS U HEPABEHCTBA

[TpeoOpa3oBaHne BbIpaXXEHUM, COEPIKALUX JTOTapUPMBI.

[TpeoOpa3oBanue BBIpRXKEHUH, COAEpXKAILMX CTENEHHM C PalUOHAIBHBIM
IIOKAa3aTEeIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE ypaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUW. PellleHne NMpUKIaIHbIX 33a4 C IOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHM.

CuCTEMBI M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHNN U HEPABEHCTB.

[Ipumenenue  ypaBHEHUM, CHCTEM U HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad U 3a/Jad U3 pa3IuyHbIX o0jacTeld HayKu M peajbHOU
KU3HU.

DOyHkuuu U rpadpuku

Oyukuus.  [lepuonnueckne  ¢GyHkuuu. [IpoMexyTKM  MOHOTOHHOCTH
¢yHKIMM. MakcumMyMbl U1 MUHUMYMbI QyHKiuu. HaunOosbliee M HamMmeHbllee
3HaueHUE (PYHKIIMHU Ha IPOMEXKYTKE.

Tpuronometpuyeckue GyHKINHN, UX CBOWCTBA U TPadUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIIUH, X CBOWCTBA U TPa(UKH.



Hcnonb3zoBanue rpadukoB GyHKIUNA [T PEIICHUS] YPABHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPU PELIEHUU 33a0ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEATbHOMN KU3HHU.

Hayajia MaTeMaTH4eCKOIo aHaJIn3a

HenpepeiBHble pyHKIIMU. MeTox MHTEPBATIOB JJIs1 pELICHHS] HEPABEHCTB.

[IpowsBogHass  ynkmuu. ['eomerpuyeckuii W (PUIWYECKUA  CMBICI
IIPOU3BOTHOM.

[IpousBoaHble  37eMEHTAapHBIX  QyHKUUMNA.  Dopmynbl  HAXOXKIAEHUS
IPOU3BOJHON CyMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIUH.

[TpumeHeHre MPOU3BOJHON K MCCIIEOBAHUIO (PYHKIMII HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxkienne HanOobIero 1 HaMMEHbBIIEro 3Ha4eHus (QYHKIIUU Ha
OTpE3KE.

[IppuMeHeHne NPOU3BOLHOM JUIA HAXOXKACHUS HAWIIY4IlIEero pELICHUs B
NPUKIIAIHBIX 3aJa4yax, I ONPENENICHUs CKOPOCTH Ipolecca, 3aJaHHOIo
dbopmyoii unmu rpaduKoMm.

[TepBoobOpasnas. Tabmuia mepBoOOpa3HBIX.

Wuterpan, ero reomeTpuyeckuii W (QuU3MUECKHil CMbICT. Beruncienue
uHTerpana no gpopmyne Hetorona—JleliOHuna.



IIVIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOTO mnpeamera «MartemaTukay JTOKHO 0OecreYruBaTh
JIOCTUKEHHE Ha YPOBHE CPEIHETO 00111ero 00pa30oBaHUsl CICAYIOIMINX JIUYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTElIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMSI MpOTrpaMMbl y4eOHOTro TMpeaMera
«MareMaTuka» XapakTepU3yrOTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUMCKOrO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBIICHHMA,
npoleAyp TpaxIaHCKOro oOmiecTtBa (BbIOOPHI, OMPOCHl W TIp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GyHKUMSIMU ¥ HA3HAYCHUEM.

[TaTproTHYeCcKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaKTAHCKON UACHTUYHOCTH, YBOXKEHUS K
MPOIIIOMY Y HAaCTOSIIIIEMY POCCUHCKOM MAaTEMATUKU, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHHUSIM POCCUUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHXKEHUW B JIPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO HApOo/a;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, O3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUI HAYKH U JEATEIIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO Oy IYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYAs ACTETUKY MaTEMaTHUUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHHUI, paccyXICHUN;
BOCIIPUUMYHMBOCTBHIO K MATEMAaTUYECKUM aCIeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

DuU3NYECKOE BOCTIUTAHUE:!

Cc(hOPMUPOBAHHOCTHIO YMEHUS NPUMEHSTh MAaTEeMaTUYECKUE 3HaHUS B
MHTEpecax 3J0pOBOTO U 6€30macHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOILICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHI U

OTJIbIXa, peryisipHas ¢busnueckas aKTUBHOCTb); busruecKoro
COBEpIICHCTBOBAHUS, npu 3AHSATUIX CIIOPTUBHO-03/I0POBUTEIHHOI
NEeSATEIbHOCTBIO.

TpynoBoe BociUTaHUE:



TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM IIEHHOCTU TPYAOTIOOUS; MHTEPECOM K
pasnmuyHbiM  cpepaMm  MPOPECCHOHANBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ TMPUIOKEHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBHIOOP
Oynymeld mpodeccur W pearn30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHEI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OOpa30BaHUIO W
caM0OOpa30BaHUIO Ha TPOTSHKEHWU BCEHM JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HAIPaBICHHOCTH.

DKOJIOTMYECKOE BOCTIUTAHHE:

c(hOPMHUPOBAHHOCTHIO DJKOJOTUYECKOW KYJIBTYPhI, TOHUMAHUEM BIIUSHUS
COIMATPHO-D)KOHOMHYECKUX TPOIIECCOB HA COCTOSIHHE TMPHUPOJTHONW M COIMAITBHON
Cpenbl, OCO3HAaHHWEM TJIOOATBHOrO XapakTepa JKOJOTMYECKUX  MpoOJeMm;
OpUEHTAllMEeH Ha TMPUMEHEHUE MATEMAaTHYECKWUX 3HAHUW JJId pEIIeHHs 3a7ad B
00JTacTH  OKpYyXKalomiel Cpeabl, IJIaHUPOBAHHWS TOCTYNMKOB U OICHKH WX
BO3MOYKHBIX TTOCJICICTBUM JIJISI OKPYKAIOMIEH CPEJIbI.

[{leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEMaTUYeCKOW HayKh Kak cdepbl UYeTOBEYECKON ICATEIBHOCTH, JTAloB ¢
pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHS ITUBUJIN3AINH, OBJAJICHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTU4YeCKOM KyJIbTYpOH KakK CPEICTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOEKTHYI0 M HCCIEIOBATEIBCKYIO JESITEIbHOCTD
WHIUBUTyaJIbHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI y4E€OHOTO TpeaMera
«MaremaTuka» XapaKTEPU3yOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elCcmeUusMU, YHUBEPCAIbHBIMU Pe2YISIMUBHBIMU OetiCMBUSIMU.

1)  Vuusepcanvuvie = noznasamenvmuvie  Oeiicmsus,  obecneuusaiom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA — OKPYICAIOUie20  Mupa,  NpUMeHeHue  J102UYECKUX,
ucciredosamenbCKux onepayuil, ymeHuti pabomams ¢ uHgopmayuei).

ba3oBble 1OrHUYECKNE NENCTBUS:

e BBIABIIATh U XaPaKTEPHU30BaATh CYIIECTBCHHBIC TIPU3HAKA MAaTEMaTHUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWW MEXIy MOHITHAMH; (HOPMYyITHPOBATH
OTpeNesieHUs]  TMOHATUN; YCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccu(ukanyy, OCHOBAaHMS JJIsi OOOOIIECHUS M CPABHEHMS, KPUTECPUU
MTPOBOJIUMOTO aHAJIN3a;



BOCIPUHUMATh, (OPMYIUPOBATb U  NPEOOpPa3OBbIBATh  CYXKIACHUS:
YTBEpJAUTENIbHbIE W OTpULIATENIbHbIE, €AUHUYHBIE, YacTHble M OOLIUE;
YCIIOBHBIE;

BBISIBJISAITH ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OpoTUBOpeYHsl B (akTax, NAaHHBIX, HAONIONEHUSAX U YTBEPKICHHSIX;
npemjlaraTb  KpUTEPUM Ul BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNI;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSTEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAWBATh apryMEHTALIMIO,
OPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL

BBIOMpaTh Crmoco0 pemieHus y4eOHOW 3afaur (CpaBHHUBATH HECKOJIBKO
BApUAHTOB pEUIeHMs, BbIOMpaTh HaubOonee MNOAXOAAIUNA C YUYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

bazoBbie HCCICAOBATCIbCKHUC I[CﬁCTBHH:

UCIIOJIb30BaTh BOTMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynTupoBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOOIEMY,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHUE;

IPOBONTH CaMOCTOSITENIEHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEIOBAaHUE [0 YCTAaHOBJICHHIO OCOOEHHOCTEM MaTeMaTHYecKOro
o0beKTa, SBJICHHS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXITY
00BeKTaMu, SIBJICHUSAMHU, IPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI IO PE3yjIbTaTaM
NpOBEIEHHOTO HAOJIOZAEHUS, UCCIEI0BaHMs, OLICHWBATh JOCTOBEPHOCTD
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IMPOIECCA, a TAKXKE BBIIBUIATH
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabota ¢ undopmarnueii:

BBISIBJIITH AepUIUTH HHPOPMAINH, NAHHBIX, HEOOXOAMMBIX IJIsl OTBETA
Ha BOTIPOC U JJIS PEIICHUS 3a7a4u;

BbIOMpaTh ~ MHGOpPMALMI0O W3  UCTOYHUKOB  PA3jIMYHBIX  THUIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
pa3IMYHBIX BUAOB U ()OPM IPEICTABICHHUS,

CTPYKTYypUpPOBaTh WH(GOPMALINIO, TIPEICTABIATH €€ B Pa3IMuHBIX (opMax,
WLTIOCTPUPOBATH TpapUIECcKH;



e OIICHUBATH HaJEKHOCTD uHdopMaIuu o CaMOCTOSITEIILHO
c(hopMyITUPOBAaHHBIM KPUTEPHUSIM.

2) VuueepcanbHvie KOMMYHUKAmMUGHble  Oelcmsus, 00ecnedusarom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOG 0OVUAIOUJUXCSL.

OO1uenue:

e BOCIpUHUMATL U (GOPMYJIUPOBATH CYXKACHHS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMA OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M MHCHBMEHHBIX TEKCTaX, /aBaTh MOSCHEHHS II0
XOJy pelIeHus 3aja4l, KOMMEHTHPOBATh MOJYYEHHBINA PE3ybTaT;

e B X0J¢ 00CYKJIEeHUS 3a]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOU TEMBI,
npoOsIeMBbl, penraeMoi 3a/1auu, BHICKa3bIBaTh UCH, HAIICJICHHBIC HAa TTIOUCK
pelIeHus; COMOCTaBIATh CBOM CYXICHHS C CYXICHUSMHU APYTHX
YYaCTHUKOB JHAlIora, OOHAPYXUBATh Pa3WYNe M CXOJCTBO MO3HIIMIA;, B
KOPPEKTHOU opme PopMyTupoBaTh pa3HOTIACHS, CBOH BO3PAKCHHS,

e TMpPEACTABIATh  PE3YJNbTAaThl  pEHIeHUS  3a/Jaud,  OKCIIEPUMEHTA,
UCCJIEIOBaHMs,  TPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYE€TOM 3aJ1a4 MPE3EHTAIMU U OCOOEHHOCTEH ayAUTOPUH.

CoTpyaHUYECTBO:

e TOHMMAThb W  WCHOJB30BaTh  TNPEUMYIIECTBA  KOMAHAHOH W
WHUBUTyaIbHON pabOThI MpU pelIeHUH YU4eOHBIX 3a/1a4; IPUHUMATD LIEITh
COBMECTHOM JEeATEIbHOCTH, IUIAHUPOBATh OPraHU3allii0 COBMECTHOM
paboThl, pacrpeaensTh BUABI padOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 00001MaTh MHCHUS HECKOJIBKUX JTFOICH;

e yYaCTBOBATh B IPYMIOBBIX (hopMax paboThl (00CykaeHNI, 0OOMEH MHEHUA,
«MO3TOBbI€ IITYPMbBD» U HWHBIE); BBINOJHATH CBOK YacTh pabOThHl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UJIE€HAMHU KOMAaH/IbI,
OIICHWBATh KAa4€CTBO CBOETO BKJa/Ja B OOIIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHKAMH B3aUMO/ICHCTBUS.

3) Ynusepcanonvie  pezynamuenule oelicmeus, obecneuusaiom

Gdopmuposarue cMbICIOBbIX YCMAHOBOK U HCUZHEHHBIX HABbIKOG TUYHOCHIU.

Camoopranu3zanusi:

COCTaBIISITh IIJIaH, AITOPUTM PEIIECHUS 3a/1a4H, BEIOUPATh CIIOCO0 PEIIeHHUS C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HUH(OpPMAIIUU.

CaMOKOHTPOJIb:

e BJAJCTh HABBIKAMH IIO3HABATENbHON peQIEKCHH KaK OCO3HAHUS
COBEpIIAeMbIX JIEHCTBUI U MBICTUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CaMOKOHTpOJIA Tpolecca M
pe3ynbTaTa peuieHus MaTeMaTHYeCcKOM 3a/1auu;



e TMPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpU PEIICHUU
3a7la4l, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, JAHHBIX, HAMIEHHBIX OUTUOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJNbTaTa IEAM W YCJIOBHUSIM, OOBICHATH
NPUYUHBI JTOCTHXKECHUSI WM HEAOCTHXKCHUS PE3YJbTAaTOB JEATECIIbHOCTH,
HAXOJUTh OIMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO aHAJIH3ay
Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUsS OJDKHO O0ECTeuMBaTh JOCTHKCHUE
CJISIYIONINX TMPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

10 KVIACC

Yucna v BBIYMCICHUA

OnepupoBaTh MOHATHSAMHU: PALUOHAIBHOE M JIEUCTBUTENBHOE YMCIIO,
OOBIKHOBEHHAS U JECTHYHAS APOOb, TPOIIECHTHI.

BeimonusaTe  apudmernueckue — Oomepandd € PAalUOHAIBHBIMH |
JNEHCTBUTENBbHBIMU YU CIIAMHU.

BoinonHATe npuOIMKEHHbBIE BBIUMCIICHUS, UCIIONB3YS MpaBUila OKPYTJICHHUS,
JieN1aTh IPUKHUIKY U OLIEHKY pe3yjIbTaTa BEIYMCICHUI.

OmneprpoBaTh MOHATUSAMH: CTENEHb C IIENBIM TOKa3aTeleM; CTaHaapTHas
dbopMa 3ammcu JEHCTBUTENBHOTO YHCIA, KOPEHb HATYpalbHOW CTEINEHHU;
UCIIOJIb30BaTh MOAXOAAILYI0 (POPMY 3alUCH IEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
NPAKTUYECKUX 3a7a4 U MPECTABICHUS JaHHBIX.

OmneprpoBaTh MOHITHIMH: CUHYC, KOCHHYC U TaHT€HC MPOU3BOJIBHOTO YTIJIa;
UCIIONb30BAaTh 3aIKCh MTPOU3BOJIBHOTO YTJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUECKHE
(GyHKUIHU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHATUSMHU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO; LIEJIOE,
panroHaIbHOE, UPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUIECKOE
ypaBHEHUE;

BoinonHATe npeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonHATe npeoOpa3zoBaHUsl LIETBIX, PallMOHAIbHBIX W HppalMOHAIbHBIX
BBIPOXEHUM W  pemarb OCHOBHBIE THMBI  IIENBIX, pAlUOHANBHBIX U
UPpAIMOHATIFHBIX YPAaBHEHUI U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHS U HEPaBEHCTBA JJIs PELICHUs] MaTEMAaTUYECKUX 3a]au
¥ 3a71a4 U3 Pa3IMYHbIX 001acTell HAyKU U peasibHOM KU3HU.



MopnenpoBaTh peajbHble CUTyallUd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKECHMSI, YPaBHEHMS, HEPAaBEHCTBA II0 YCJIOBHMIO 3aJadd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIIN C MCTIOJIb30BAaHUEM alllapara aiareopsl.

DOyHkuuu U rpadpuku

OmnepupoBaTh MOHATHSAMH: (YHKIIUS, CTIOCOOBI 3aiaHus (PyHKUIWH, 001acTh
ONpe/eNieHus] U MHOXECTBO 3HAU€HUM (QYHKIUM, rpaduk (yHKIUH, B3aUMHO
oOpaTHble (PYHKITUH.

OmnepupoBaTh TOHATUSAMH: YETHOCTh W HEYETHOCTh (YHKUIWH, HYIH
(yHKUIHH, TPOMEKYTKH 3HAKONOCTOSHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 715 peICHUs YpABHEHUH.

CtpouTh U 4UTaTh rpaQUKU JTUHEHHON (QYHKIMH, KBaJPATUYHONW (PYHKIIUH,
CTENEHHON (YHKIUH C LEIbIM TOKa3aTENIEM.

Hcnons3oBaTh rpaduikd (QyHKIUE Ui KCCIEIOBAHUS MPOIECCOB U
3aBHCHMOCTEH TpU pelIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB M peajbHOU
KHU3HU; BbIpaXaTh (OpMyJIaMH 3aBUCUMOCTU MEX1Y BEJIMUYNHAMM.

Havana MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHSTUSIMM: I[OCIEAOBATEIbHOCTh, apupMeTHdecKas Hu
r€OMETPUYECKAsI IPOTPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEYHO YOBbIBaKIas reoMeTpuyecKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIe reOMETpUUECKON IPOrPECCHH.

3aaBaTh NOCIEA0BATEIBHOCTH PAa3IMYHBIMU CIIOCOOAMHU.

Hcrnonb30BaTh CBOMCTBA MOCIEN0BATENBHOCTEN U MPOTPECCUid ISl pelIeHUs
peanbHbIX 334 MPUKIIATHOTO XapaKTepa.

MHo2xecTBa M JIOTHKA

OnepupoBath MOHATUSIMH: MHOYKECTBO, OIEPALIMN HAJl MHOKECTBAMM.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Uil ONMCaHUs
peallbHBIX TPOIECCOB M SBJICHWH, MPU PEIICHUH 3a7ad U3 JPYIHX y4eOHBIX
IPEIMETOB.

OnepupoBaTtb  INOHATHUSAMH: ONpENeICHUe,  Teopema,  CIEICTBHUE,
JI0Ka3aTeJIbCTBO.

11 KJIACC

Yuciia 1 BbIYMCICHUS

OnepupoBaTh MOHATUAMM: HATypaldbHOE, LEJIO0E€ YHCIO0; HCIOJIb30BaTh
NPU3HAKHU JEIMMOCTH LEJbIX YHCEJ, PA3JI0KEHHE YMCIa HA MPOCThIE MHOXKHUTEIN
JUISL peLIeHus 3a/1a4.

OnepupoBaTth MOHATUEM: CTEIIEHb C PALMOHAIBHBIM ITOKA3aTEIIEM.

OmnepupoBaTh MOHATUAMHM: JOrapudM dYHcCla, JECATHYHbIE W HATypaJbHBIC
Jgorapu(Msl.



YpaBHeHUS U HEPABEHCTBA

[TpumeHsTh  cBOMcTBa CTemeHW JUId NpeoOpa3oBaHUsl  BBIPAXKECHUI;
OIIEPUPOBATh IOHATHUAMU: ITOKA3aTEIBHOE YPAaBHEHHME M HEPABEHCTBO; peIIaTh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonusaTe mpeoOpazoBaHUs  BBIPAKECHH, COJASP)KAIINX JIOrapu(MBI;
OIEepUPOBATh MOHATUSMMU: JIOTApU(PMUUECKOE YPaBHEHUE U HEPABEHCTBO; peIIaTh
OCHOBHBI€ THUIIBI JIOTapU(PMUUECKUX YPaBHEHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NMOHATHSMH: CUCTEMA JIMHEMHBIX YPABHEHHMM U €€ PEIICHHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHHUM I PEIICHUS MPAKTUYECKUX 3a1a4.

Haxomuthk pelieHus npoCTeHInX CUCTEM M COBOKYITHOCTEH PallMOHAJIBHBIX
YPaBHEHUU U HEPABEHCTB.

MonenpoBaTh peajgbHbIE CUTyallud Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPDAXKECHUsI, YPAaBHECHMUS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAaHUEM amrapaTa aareOpbl.

DyHKUMH U TPaPUKH

OmnepupoBaTh MNOHATUSMM:  IEpUOAUYECKass  (QPYHKLUMS, IPOMEXKYTKU
MOHOTOHHOCTH (DYHKIMH, TOYKH OKCTpeMyMa (YyHKIHH, HauOoJIbliee U
HauMEHbIlIee 3HA4YeHHUS (QYHKIUU Ha TPOMEKYTKE; HCIONb30BaTh HUX A
UCCIIEOBaHMsI PYHKIINHU, 3aJaHHON TpaduKoM.

OmnepupoBaTh MOHATHAMH: TpadUKU IOKA3aTEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (DYHKIMH; M300pakaTh UX Ha KOOPAMHATHOM TUIOCKOCTH H
VCIIOJIB30BATh ISl PELICHUS] YPABHEHU W HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaduKy JTUHEHHBIX ypaBHEHUI
Y UCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHEHHBIX YPaBHEHUM.

Wcnonp3oBath rpaduku (QYHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHMOCTEH U3 IPYTUX yUeOHBIX AUCIUTUINH.

Hayana MaTeMaTH4eCKOro aHajamu3a

OmnepupoBaTh MOHATUSAMU: HENpepbIBHAs (QYHKIUS; MPOU3BOAHAS (QYHKLUY;
UCIOJIb30BaTh F€OMETPUUECKUN U (PU3NUECKHUI CMBICI POU3BOAHOM I PEIICHUS
3az7ad4.

HaxonuTh mpou3BOJHBIE JIIEMEHTAPHBIX (PYHKIUN, BBIYUCISATh IPOU3BOIHbBIE
CYMMBI, IPOU3BECHHUS], YACTHOTO (DYHKITUH.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIEN0BaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHATh PE3YJIbTaThl UCCIEIOBAHMS K IOCTPOEHUIO Ipa(uKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHWS HAWIY4YLIEro PEIICHUS B
MIPUKIIAJTHBIX, B TOM YHCJIE COMAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh TMOHATHUSIMU: TEPBOOOpa3Hass ©  HMHTETpal; MOHUMATH
reOMEeTPUYECKUN U PU3NYECKUI CMBICT UHTErpasa.



Haxonuth mepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIMN; BBIYUCISATH UHTETpall
o ¢popmyne Herotona—Jleit6aua.

Pemate mpukiiagHeie 3aayd, B TOM YHUCJIE COIMATBHO-IKOHOMUYECKOTO U
($u3NYECKOTO XapaKkTepa, CpeCTBAMU MAaTEMaTHYECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3esioB U TeM (undposnbie)
n/n NPOrpamMmbl Bcero Konrpoaprivie  Ipakririeckire o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
MHoOkecTBa palMOHAJIBHBIX U
1 JNEHUCTBUTEIBHBIX uncel. Panmonanbubie 14 1
YPaBHEHUS U HEPABEHCTBA
5 Oyukuuu u rpadpuku. CTeneHs ¢ LeabM 6
MoKa3areieM
3 Apudmernueckuil KOpeHb N—0il CTENEeHH. 18 1
HppanmonanbHble ypaBHEHUS U HEPABEHCTBA
®opMyiibl
4 TPUrOHOMETpUU. TpUroHOMETpUYECKHE 22 1
yYpaBHEHUs
5 [TocnenoBaTeapHOCTH U IPOIPECCUH 5
6 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KITACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposwbie)
n/n NMPOrpaMMblI Bcero Konrponeuie  Ipaxtisecke o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
CrerneHsb ¢ palliOHAILHBIM [10Ka3aTEJIEM.
1 [TokazarenpHas pynkuus. [lokazarensHbie 12 1
YpaBHEHMSI U HEPAaBEHCTBA
Jlorapudmuueckas GyHKUIHA.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEPaBEHCTBA
Tpuronomerpuueckue GyHKIUU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEPaBEHCTBA
4 IIpounsBoaHas. [IpuMeHeHne IPOU3BOIHON 24 1
5 WHTerpan n ero npuMeHeHHst 9
6 CucreMsl ypaBHEHUI 12 1
7 Harypanbhble u 1ensle yucnia 6
g [ToBTOpeHnue, 06001IeHNe, cCUCTeMaTH3aIUs 18 )
3HaHUHI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MHPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

* Maremaruka: anreOpa v Hauajga MaTeMaTHYECKOTO aHaIK3a, TeoMeTpusi. Anredpa u
HaJaJia MaTeMaTudeckoro ananausa, 10-11 ximacesl/ Amumos 1A, Komsrua FO.M.,
TkaueBa M.B. u apyrue, Axkumonepaoe ooiectBo «M3natensctBo «IIpocsemnienune»
» MaTtemaTuka: anrebpa 1 Hayana MaTeMaTHUYeCKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 xnacesl/ Atanacsn JI.C., bBytyzos B.®., Kagomues C.b. u apyrue,

AKHI/IOHepHOG O6HICCTBO «I/ISIIaTCJIBCTBO «HpOCBeHICHI/IG»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIS

1.Poccuiickas snekTpoHHas mkoia https://resh.edu.ru/

2. MareMatuuecKkue OJIMMITMAJIbI M OJIUMINAIHBIC 3a]1a4u, — [3JEKTPOHHBIN pecypc],
— pexxum gocrtymna: http://www.zaba.ru.

3. Meroauka npenojaBaHus MaTEMaTUKU — [3JEKTPOHHBIN Pecypc|, — peKuM
noctyna: http://methmath.chat.ru.

4. PeecTp npuMepHbIX 00111€00pa30BaTeNbHBIX MPOTPaMM [JIEKTPOHHBIN pecypc], —
pexxum nocrtymna: http://www.fgosreestr.ru.

5. [lyreBoautens «B Mupe Hayku» JJisl HIKOJIBHUKOB [3JIEKTPOHHBIN pecypc], —
pexxum noctyna: http://www.uic.ssu.samara.ru

6. DIEKTPOHHAs XPECTOMATHSI IO METOJUKE MPENOIABAHUS MATEMATHKH

[JIeKTPOHHBIN pecypc], — pexxuM gocryna: http://fmi.asf.ru.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. https://www.time4math.ru

2. https://ege.sdamgia.ru/

3. https://uchi.ru/

4. https://resh.edu.ru/

5. https://education.yandex.ru/main
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