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MNOACHUTEJIBHAS 3AIINCKA
Pabouas mporpamma yueGHOTO Kypca «Anredpa W Havyalla MaTeMaTHYECKOTO aHaIM3a» 06a30BOTO ypOBHA 11 oOydarontuxcs 10 —11
KJ1accoB pa3zpaboTana Ha ocHOBe DenepabHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTAHIAPTa CPEAHETO 00IIero 0Opa3oBaHusl, C yIETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHMWI, NPEIBABIAEMBIX K MAaTEMAaTHUYECKOMY OOpa3oBaHUIO, M TPaJuLUN POCCHICKOro 00pa3oBaHUS.
Peanuzanus nporpaMMmbl OOecrieuMBaeT OBJIAJIEHWE KIIOYEBBIMH KOMIIETEHIIUMSIMU, COCTaBISIOIIMMU OCHOBY [UIsl CaMOpPa3BUTUS U
HEMPEepPhIBHOTO 00pa30BaHMsl, IIETOCTHOCTh OOUIEKYJIBTYPHOTO, IMYHOCTHOTO U MMO3HABATEILHOTO PA3BUTHS JINYHOCTH 00YYAIOIINXCS.

HEJIM U3YYEHUA YYEBHOT'O KYPCA

Kypc «Anrebpa m Hayajia MaTeMaTH4E€CKOIO aHAJIW3a» SIBISETCS OJAHMM M3 HauOojiee 3HAUYMMBIX B MPOrpaMMe CTapIIel IIKOJIbI,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00€CTIEUNBAET MHCTPYMEHTAJIbHYIO 0a3y AJIsl U3yUYEHHUsl BCEX €CTECTBEHHO-HAYYHbBIX KYPCOB, a C IpYrou
CTOPOHBI, (POPMUPYET JIOTUUECKOE U a0CTPAKTHOE MBILIUICHUE YYallluXcsl Ha ypOBHE, HEOOXOAMMOM JJIi OCBOCHHUS KypCOB MH()OPMATHUKH,
00I11€CTBO3HAHMSI, UCTOPHUH, CIIOBECHOCTH. B paMKkax TaHHOTrO Kypca yJalliyuecs: OBJIaJIeBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KOTOpast popMyIHUpyeT CBOU AOCTHKEHUSI B MaTEMaTHUECKOH Gopme.

Kypc anreOppl 1 Hayan MaTeMaTUYECKOTO aHalIM3a 3aKJIaJbIBAET OCHOBY JUISl YCIEUIHOTO OBJAJACHMS 3aKOHAMU (DU3HKH, XUMHH,
OMOJI0TUH, TOHUMAHMSI OCHOBHBIX TEHJICHIIMN SKOHOMUKHU U O0IIECTBEHHOMW KU3HH, MI03BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIU(PPOBBIX
¥ KOMIIBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO UCIIOJIb30BATh UX B [TOBCEIHEBHOM sKM3HU. B TOXe Bpemst OBlIaieHne aOCTPAKTHBIMU U JIOTHYECKH
CTPOTMMHM MAaT€MAaTUYECKUMU KOHCTPYKIUSMHU Pa3BUBAECT YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh UCTUHHOCTb YTBEPKJIECHUS,
HCII0JIb30BaTh 0000LIEHNE U KOHKPETU3alNI0, abCcTparupoBaHUe U aHAJIOTHI0, GOPMUPYET KPEeaTUBHOE U KpUTHUYECKOE MbllieHue. B xone
M3ydeHus areOpbl U Haval MaTeMaTHYECKOr0 aHajIu3a B CTapIlei MIKOJIe yJyalluecs MOody4yaroT HOBBIM OMBIT pelIeHNs MPUKIAIHBIX 3a/1a4,
CaMOCTOSITENIBHOIO MTOCTPOEHUSI MAaTEMaTHUYECKUX MOJIENEN peajbHbIX CUTyalluid U MHTEPIIPETALIMM MTOJYYEHHBIX PELICHUH, 3HAKOMSTCS C
pUMepaMyi MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEN B MPHUPOJIE, HAYKE U B UCKYCCTBE, C BBIIAIOIIMMHUCS MAaTEMAaTUYECKUMU OTKPBITUSAMU U UX
aBTOpPAMHU.

Kypc o6magaer 3HaYMTENbHBIM BOCHUTATEIBHBIM IOTCHIIMAJIOM, KOTOPBIM peanu3yercs Kak uepe3 Y4eOHBI Marepual,
CHOCOOCTBYIOIIMKA  (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHMs, TaKk U uepe3 crneuuuky yueOHOM MAesTeNbHOCTH, TpeOyromei
CaMOCTOSITEIbHOCTH, aKKYPATHOCTH, MPOJAOKUTEIbHOM KOHLIEHTpAI[M BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3ynbTar.

B ocHoBe MeToanku 00yueHus anredpe 1 HayajgaM MaTeMaTHUeCKOTO aHaJIN3a JICXKHT A TeIbHOCTHBINA MPUHITUI 00YUIeHHUS.

CrpykTypa Kypca «Anredpa ¥ Hadajda MaTEMaTUYECKOTO aHAlM3a» BKIIOYAET CIEAYIOUINE COACPKATeIbHO-METOINYECKHIE JINHUU:
«Yucna u BeruncneHus», «OyHkuMK U rpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Hayana matemarnueckoro aHanmza», «MHOXeCTBa U
Joruka». Bce OCHOBHBIE COZEp)KAaTEIbHO-METOANYECKUE JMHUM H3Yy4YaloTCs Ha MPOTSHKEHMM ABYX JeT oOydeHus B craplieil ILIKoJe,
€CTECTBEHHO JIOMNOJHSAS JIPYr ApPyra U MOCTENEHHO HAChII[asiCh HOBBIMM TEMAaMM M pas3zaeiaMu. JlaHHBIA Kypc SIBISI€TCS MHTErPAaTUBHBIM,
MOCKOJIbKY OOBEIMHSAET B ce0e CoJepKaHNe HECKOJIbKUX MaTeMaTHUECKUX JUCIUILUIMH: anredpa, TPUrOHOMETpUs, MaTeMaTHUECKUI aHaIu3,
Teopusi MHOXkecTB M Jp. [lo Mepe Toro kak yudamuecs OBJAJEBAlOT BCE Oosee IIMPOKUM MATEeMATUYECKHM alapaTroM, Yy HHUX



MOCJIEIOBATENbHO (POPMUPYETCS U COBEPUIEHCTBYETCS YMEHUE CTPOUTh MATEMAaTUYECKYIO MOJIEb PEAIbHOM CUTYAI[H, IPUMEHATH 3HAHMUS,
MOJTyYEHHBIE B Kypce « Anredpa 1 Hadajaa MaTeMaTH4eCKOIr0 aHAJIN3a», AJIS PELLIEHHs CAMOCTOATENbHO C(HOPMYIUPOBAHHON MaTeMaTHUECKOM
3a/1a4y, a 3aT€M MHTEPIPETUPOBATH ITOJyYEHHBIN PE3YJIbTAT.

CopepxaTenbHO-MeTOIMYECKas TMHUSA «YUKca U BBIUUCIEHUS 3aBepuIaeT (POpPMHUPOBAHUE HABBIKOB UCIIOJIB30BAHUS JEHCTBUTENBHBIX
qucea, KOTOpoe ObUIO HAayaro B OCHOBHOHM Imkone. B crapmieil mkone ocoboe BHUMaHME YyAenseTcss (OPMHUPOBAHHIO MPOYHBIX
BBIUMCIIUTENBHBIX HABBIKOB, BKJIIOUAIOIINX B C€0s UCIIOIb30BAHUE PA3IUYHBIX (JOPM 3aIUCHU IEHCTBUTEIBHOIO YUCIIA, YMEHUE PAllMOHAIBHO
BBINIOJIHATH JIEUCTBUS C HUMH, JI€JaTh PUKUJIKY, OLIEHUBATh pe3yibTaTr. OOydaroniyecs noixy4atoT HaBbIKU NPUOIMKEHHBIX BBIYUCICHUH,
BBIMIOJIHEHUSL JICMCTBUN € 4YMCIIaMH, 3allMCaHHBIMU B CTaHAApTHOH (hopMe, HCIOIb30BAHUS MaTEMaTHMYECKUX KOHCTAHT, OLICHWBAaHUS
YHCIJIOBBIX BBIPAYKEHUI.

Jlunus «YpaBHEHUS U HEPABEHCTBA» peaIN3yeTcs Ha MPOTSHKEHUH BCEro OOyUeHUs B CTapIIel 1IKOJIE, TOCKOJIBbKY B KaX/10M pa3zelie
MIPOrpaMMbl NMPEAYCMOTPEHO pElIeHHE COOTBETCTBYIOIIMX 3anady. OOyvaroluecs: OBIaJAEBAIOT Pa3IMYHbIMU METOJIAMU PELICHUS LIETbIX,
palMoHANIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHbBIX, JOrapUPMUUECKUX M TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPaBEHCTB U UX CHUCTEM.
[TomyyeHHBIE YMEHUSI UCHOJB3YIOTCS MPHU UCCIIEAOBaHUU (YHKIMHA C MOMOUIbIO MPOU3BOAHOM, pellleHuN MPUKIAJAHbIX 3aJlad U 3aJa4 Ha
HaXO0XJCHHE HauOOJbIINX U HAUMEHBIINX 3HaYeHUN QyHKIUHU. /laHHas conepkaTenbHas JIMHUS BKIIOYAET B ce0s Takke (popMupoBaHue
YMEHHUH BBINOTHATH pacuéTsl Mo ¢GopMynam, HpeoOpa3oBaHMs IENbIX, PALMOHAIBHBIX, HUPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX
BBIPQXKECHUH, a TAK)KE BBIPAKEHUH, COJIEpKAIINUX CTENEeHU U jJorapudmsel. biaaronapst nuzydenuto anreOpanyeckoro MaTepuaia mpouCXouT
JalbHelIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPaKTHOTO MBIIUICHUS y4yaluxcs, GOpMUPYIOTCS HaBBIKM JEAYKTHUBHBIX PacCyKIEHUH,
paboThI C CUMBOJIBHBIMU (POpMaMu, IPE/ICTABIECHUS 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB. AnreOpa npeajaraer
3¢ deKTUBHBIE HHCTPYMEHTHI JJISl PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a]a4, HAIJISIHO J€MOHCTPUPYET CBOM BO3MOKHOCTH
KAaK S3bIKa HAYKHU.

CopepxatenbHo-MeToIMYecKas TMHUSA «DyHKINUU U rpa@UKN» TECHO MEPerieTaeTcs ¢ APYrUMH JUHUSMU Kypca, TOCKOIbKY B KAKOM-
TO CMBbICIE 3a7aéT TOCIEOBATeNbHOCTh M3YYEeHHUS MaTepuaina. VI3ydeHue CTeneHHOM, TIOoKa3aTeNbHOU, Jorapudmuueckod u
TPUTOHOMETPUUECKHUX (DYHKIIHHA, UX CBOMCTB U TPapUKOB, UCIIOJIb30BaHNE (DYHKIMNA I PEIICHUs 3a]a4 U3 IPYTUX y4eOHBIX MPEIMETOB U
peaIbHOM KM3HHU TECHO CBSA3aHO KaK C MAaTeMaTWYECKUM aHaJIU30M, TaK U C pelleHHeM ypaBHEHUN W HepaBeHCTB. [Ipu sTom Gomblioe
BHUMaHUE yaensercss (OpPMHUPOBAHUIO YMEHHUS BbIpakaTh (OPMYyJIaMH 3aBUCMMOCTH MEXIY Pa3IU4YHbIMU BEJIUYMHAMM, HCCIEI0BATH
MOJyYeHHbIE (YHKIMH, CTPOUTHh WX rpaduxu. MaTepuan 3TOH cojep)KaTeNbHOW JMHUM HAIlelieH Ha pa3BUTHE YMEHHH M HaBBIKOB,
MO3BOJISIONINX BBIPAXXATh 3aBUCUMOCTH MEXKIy BEIMYMHAMH B Pa3lNU4YHON (opMme: aHaJUTUYECKOW, Trpaduueckoil u cioBecHOU. Ero
U3Y4YEHHE CMOCOOCTBYET PA3BUTHUIO aJTOPUTMHYECKOTO MBILIUICHUS, CIIOCOOHOCTH K OOOOIEHHI0O M KOHKPETHU3AIMH, HUCIOIb30BAHUIO
AHaJIOTU M.

CopepxatenbHas nuHus «Havyana MaTeMaTH4eCKOro aHaan3a» MO3BOJISIET CYHIECTBEHHO PACIIMPUTh KPYT KaK MaTEMaTUUYECKUX, TaK U
HNPUKIAAHBIX 3a/a4, JOCTYNHBIX OOYYaloIUMCS, Y KOTOPBIX IOSBISETCS BO3MOXHOCTb HCCIIEOBATh M CTPOUTH rpaduku (QyHKUUH,
OIpeseNsITh UX HauOOJIbIIME M HAaUMEHbIINE 3HAYEHUS, BBIUMCIATH IUIOMAA (GUryp U 0ObEMBI Tell, HAXOJUTh CKOPOCTH U YCKOPEHUS
mporeccoB. JlaHHas conepkaTeabHas JUHUSA OTKPBIBA€T HOBBIE BO3MOKHOCTH ITIOCTPOCHMSI MAaTEMAaTHYECKUX MOJEIIEH peabHbIX CUTYallUi,



HaXOXJCHHUS HAWJIY4YIIero peleHus B MNPUKIAJHBIX, B TOM YHUCJIE COLUUAIbHO-3KOHOMHMYECKHMX, 3aJadyaX. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTUYEeCKOr0 aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (hOPMaIbHO-JIOIMYECKOT0 U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO
YMEHUI pacro3HaBaTh MPOSIBICHMS 3aKOHOB MaTeMaTHKUM B HayKe, TEXHMKE U HcKyccTBe. OOywaromuecss Y3HAIOT O BBIIAIOIMIMXCS
pe3yipTaTax, OJy4YCHHBIX B X0/I€ Pa3BUTUS MaTEMATUKN KaK HayKH, U UX aBTOPax.

ConepxaTenbHO-MeTOIMYECKAs JINHUA «MHOXECTBA U JIOTHKa» B OCHOBHOM ITOCBAILEHA 2JIEMEHTaM TEOPUH MHOKeCTB. TeopeTuko-
MHOJKECTBEHHbIE NPEACTaBICHHS MPOHMU3BIBAIOT BECh KypC IIKOJBHON MaTeMaTUKU W IpeularaloT HauOoJjiee YHHUBEPCAIbHBIA A3BIK,
OOBEAMHSIONINI BCE pa3/iedbl MATEMATUKU U €€ MPUIOKEHUIN, OHU CBSA3BIBAIOT Pa3Hble MAaTEMATHYECKHUE JUCLHUILIMHBI B €IMHOE LENO0E.
ITosTOMY Ba)KHO JaTh BO3MOXXHOCTH LIKOJBHUKY IIOHUMATh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHON MATEMAaTUKU U MCIIOJIb30BaTh
€ro Ul BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anre0Opa 1 Hauaja MaTEMAaTUYECKOIO aHAIN3a» MPUCYTCTBYIOT TAaKKE€ OCHOBBI MaTEMaTHUYECKOTO MOJIETUPOBAaHNUS, KOTOpPbIE
MpU3BaHbl CPOPMUPOBATH HABBIKM TOCTPOCHUS MOZIENIEN peabHBIX CUTYallui, UCCIEA0OBAHMS STUX MOJIENIEN C TOMOIIBIO anmnapara aireopsl
Y MaTE€MaTUYECKOI0 aHaJIu3a U UHTEPIIPETAlUU [I0JyYEHHBIX PE3YyIbTaToOB. Takue 3a4aHus BIUICTCHBI B KaXIbIM U3 Pa3[eiIOB IIPOrPAMMBI,
IIOCKOJIBKY BECh MaTepHUall Kypca HIMPOKO UCIIOJIb3YETCs Ul pelIeHUs IPUKIaAHbIX 3a1a4d. [Ipu perenun peanbHbIX IPaKTUYECKUX 3a1a4
y4aluecs: pa3BUBaIOT HAOIIOJATEIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThcs, UCIOIb30BaTh AHAJOTHI0, 0000aTh U
KOHKPETHU3UpOBaTh MpolieMy. JlesTenbHOCTh MO0 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 33/a4 OpPraHu3yeTcs B Ipoliecce
M3y4EHUs BCEX TeM Kypca «Auredpa 1 Hauyaja MaTeMaTHYECKOTO aHaJIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4eOHOM M1aHe Ha M3y4YeHHE Kypca anreOphl U Hauajdl MaTeMaTHYeCKOro aHaln3a Ha 6a30BOM YpPOBHE OTBOAMTCS 2 yaca B Henento B 10
KJjacce u 3 yaca B Hefnento B 11 kiacce, Bcero 3a aBa rojaa ooydenus — 170 qacos.



COJAEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucaa v BIYUCICHUSA

Pammonanbuple  unciaa. OOBIKHOBEHHBIE M JIECATUYHBIE JpOoOM, MPOLEHTHI, OECKOHEYHbIE MEPUOJUYECKHE JIPOOH.
Apudmernyeckue ornepanuu ¢ palMoHaIbHBIMU YHCIIAMHU, TPE0OPa30BAHMSI YUCIIOBBIX BbIpaykeHUH. [IpuMenenune npo0eii 1 MpoLeHTOB
JUISl pEILICHUs] IPUKJIAIHBIX 33]1a4 U3 Pa3JINYHbIX OTPAciIed 3HAHUW U PeaIbHOM KU3HU.

JlelicTBuTENIbHBIE YUClia. PalioHaibHbIe U UppallMOHAIbHBIE Yyicia. ApupMeTHUECKre onepanuy ¢ AeHCTBUTEIbHBIMUA YU CIaMH.
[Tpubnux€HHbIE BBIYMCICHUS, TPaBHJIa OKPYTJICHUS, IPUKHUIKA U OLIEHKA Pe3y/bTaTa BhIYUCICHUI.

Crenens ¢ nenbiM nokasateneMm. CtanmaptHas ¢opma 3amucu JeWCTBUTENBHOTO uncia. Vcnonb3oBaHue MOAXoAsme GopMbl
3aIUCH ACUCTBUTEIBHBIX YACEI ISl PEIICHUS IPAKTUYECKHUX 3a/1a4 U ITPEACTABICHUS JaHHBIX.

ApudmeTnieckuii KOpeHb HaTypajdbHOU cTeneHu. JleiicTBrs ¢ apudMeTHIECKUMU KOPHIMHU HATYPaJIbHON CTETICHH.

CuHyC, KOCHHYC 1 TAHT€HC YUCJIIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC, ApKTaHT'€HC YHUCIOBOTO apIyMEHTA.

YpaBHeHUA U HEpaBeHCTBA

ToxnecTBa U TOX/JECTBEHHbIE TPEOOpa3OBaHUSI.

[TpeobpazoBaHye TPUTOHOMETPUUECKUX BhIpaskeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE (POPMYIIBI.

VYpaBHeHHEe, KOpeHb YpaBHEHMs. HepaBeHCTBO, penieHne HepaBeHCTBa. MeTo1 MHTEPBAJIOB.

Pemenue 1enbix u ApoOHO-pALIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue nppallMOHAIBHBIX YPAaBHEHUM U HEPABEHCTB.

PenreHne TpUroHOMETpUUECKUX YPaBHEHUI.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTEeMAaTUYECKUX 3a/1ad U 3a/1ay U3 pa3IMYHbIX 00JacTeil HAyKH U peabHOU
KU3HU.

DyHKIUH U rpaguKn

OyHk1Ms, cnocoObl 3aanus GyHkiuu. ['papuk Gynkuuu. BzaumHo o6patHbie PyHKIUH.

Ob6nacTp onpeaeneHust 1 MHOXKeCcTBO 3HaueHUH Gpynkuun. Hynu ynkiuu. [TpomexyTku 3HakonoctossHCcTBA. UETHBIEC 1 HEUETHDBIE
GbyHKIHH.

CrenenHas (pyHKIMS ¢ HATypaJIbHBIM U IIeJIbIM IToKa3atesneM. E€ cBoiicTa u rpaduk. CBoiicTBa u rpaguk KOpHS N-0il cTeneHH.

Tpuronomerpuueckasi OKpy>KHOCTb, OIIPEAEICHUE TPUTOHOMETPUUECKUX (PYHKIMUN YUCIOBOTO apryMeHTa.

Hayana maTeMaTH4eCKOI0 aHAJIHM3a

[TocnenoBaTebHOCTH, CIOCOOBI 3ajaHUs OCIEA0BATENbHOCTEW. MOHOTOHHBIE TOCIE0BATENILHOCTH.



ApudmeTndeckas u reoMeTpuUecKas mporpeccuu. beckoHedHo yObIBaromas reomeTpudeckas mporpeccus. Cymma 6€CKOHETHO
yOBIBarOIIEH TEOMETPUUECKOW mporpeccuu. @opMyna CIOXKHBIX MPOIEHTOB. M cmoab30BaHWe MPOTPECCUM IS PEIICHUS pealbHBIX
3aJa4 OPUKIIATHOTO XapakTepa.

MHo:xecTBa H JIOTHKA

MHokecTBO, onepanuu Haja MHOKecTBamu. Jluarpammsl Ditnepa—BenHa. [IpuMeHeHue TeopeTuKo-MHOXKECTBEHHOTO arapara
JUTSI OTIMCAHUS PEATBHBIX MTPOILIECCOB U SIBJICHUM, TP PEIICHUU 3a7a9 U3 APYTUX YUYCOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucaa u BIYUCICHUS

Harypanbnsbie n nensie yncia. [IpuzHakyn 1e1MMOCTH LENBIX YHUCEIL.

CreneHb ¢ paluoHaIbHBIM MoKazaTeseM. CBOMCTBA CTETIICHU.

Jlorapudm uncna. JlecaTuynbie U HaTypaiabHbIE JOTrapU(PMBbI.

YpaBHeHUA U HEpaBeHCTBA

[IpeoGpazoBaHue BhIpaKEHH, COACPKAIIMX JIOTApU(MBI.

[TpeoOpazoBaHue BEIpAKEHH, COAEPKAIINX CTENECHH C PAllMOHAIBHBIM MIOKa3aTeIeM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

ITokazaTenpHble ypaBHEHUS U1 HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHUS! 1 HEPABEHCTBA.

Cucrembl TMHEWHBIX YpaBHEHUH. PenieHne npukiiagHbIxX 3a41a4 ¢ IOMOIIbIO CUCTEMbI IMHEWHBIX YPAaBHEHUI.

Cuctembl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHU U HEPABEHCTB.

[Ipumenenmne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHHIO MAaTEMaTHYECKUX 3a]ad M 3aJa4 U3 Pa3IMyHbIX o0JacTel HaAyKd H
peanbHON KU3HH.

DOyHKUUM U rpaGuku

Oyukuus. [lepuoanueckue pynkuuu. [IpoMexxkyTku MOHOTOHHOCTH PYHKIIMU. MakcuMymbl 1 MUHUMYMBI pyHKIMUA. Hanbonbiee
¥ HaMMEHbIIIee 3HaYeHHEe (QYHKIMH Ha TIPOMEKYTKE.

Tpuronomerpuueckue GyHKINU, UX CBOWCTBA U IPaPUKH.

[Toxa3zaTenbHas u gorapudmuyeckas yHKINH, UX CBOWCTBA U Ipa(UKH.

Hcnons3oBanne rpadukoB GyHKIHHA Ui PEIICHUS] YPAaBHEHNUN 1 TUHEHHBIX CUCTEM.



Ucnonb3oBanue rpagukoB QyHKIMMN U1l KCCIETOBaHUS TIPOIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT IIPU PEILICHUH 3a/1a4y
U3 IPYTUX y4eOHBIX IPEIMETOB U peaibHON KU3HU.

Hauvana maTemaTu4ecKoro aHajimnsa

HenpepbiBHble pyHKIMU. MeTo MHTEPBAIOB sl pELIEHUS] HEPABEHCTB.

[TpousBoanas Gpynkiuu. ['eomeTpudeckuii 1 GU3NIECKUA CMBICT TTPOU3BOTHOM.

[IpousBoaHbIE 3N1eMeHTapHBIX QYHKIMI. DOpMYyIbl HAXOXKACHHUS MPOU3BOJHON CYMMBI, TPOU3BEACHHS U YACTHOTO (PYHKIIHIA.

[IpumeHeHne MPOU3BOJHOM K HCCIENOBAHHUIO (DYHKIMI HAa MOHOTOHHOCTh W JKCTpeMyMbl. HaxoxzaeHue HamOOJbIIEro u
HAaUMEHBIIETO 3HAYCHHS PYHKIIUU Ha OTPE3KE.

[IpuMeHeHre TpPOU3BOAHON I HAXOXKACHUS HAWIYUILIETrO PEIICHUS B MPUKIANHBIX 3a/adax, A ONpEeAeNIeHUS CKOPOCTH
npoiiecca, 3aJaHHOTO (PopMyIION WU TpaPuKOM.

[lepBooOpa3nas. Tabnuia nepBooOpa3HbIX.

WHTerpain, ero reomeTpudeckuii 1 puznueckuii cMbici. Beraucnenune uaTEerpaia no Gpopmysne Hetorona—Jleionmna.



INJIAHUPYEMBIE PE3YJIBTATHBI

OcBoenune yuebHOro mpeamera «MaTemaTHKa» IOJDKHO OOECIIEUMBATh JOCTMIKEHHE HA YPOBHE CPEIHET0 00IEero oOpa3oBaHMS
CJIEIYIOIIMX JTMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEbHbBIX PE3YJIHTATOB:

JIMUHOCTHBIE PE3YJIBTATBI

JlnuHOCTHBIE pe3yabTaThl OCBOCHHS ITPOTrpaMMBbI yueOHOTO MpeameTa «MaTeMaTrukay XapaKTepu3yrTCs:

I'paxxmanckoe BociuTaHue:

c(hOpMUPOBAaHHOCTHIO TPAKIAHCKOM IMO3UIUKA OOYYaIOIIEerocs KaK aKTMBHOTO WM OTBETCTBEHHOTO 4JieHa POCCHUICKOro OOIIECTBa,
MPEICTaBICHUEM O MATEeMAaTUYECKUX OCHOBaX ()YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHHI, MPOIEAYP T'PaXKIAHCKOTO 0OIIecTBa
(BBIOOPBI, OITPOCHI U TIP.), YMEHUEM B3aUMO/ICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBHUH C UX (DYHKIIUSIMU U Ha3HAYCHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW MICHTUYHOCTH, YBAKEHHUS K MPOILUIOMY M HACTOSIIEMY POCCUHCKONW MaTEeMaTHKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JIOCTHXKEHUSAM POCCHUUCKHX MATEMATUKOB U POCCHUHCKOM MATEMAaTHUYECKOW IIKOJbI, K UCIOJb30BAHUIO 3THX
JTOCTIKCHHUH B APYTUX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH POCCHUHCKOTrO Hapoja; c(hopMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, TUYECKOTO MOBEJICHUS,
CBSI3AaHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKCHUN HAYKU U JIEATEIbHOCTHhIO YUEHOTO; OCO3HAHUEM JIMYHOTO BKJIAJa B MOCTPOCHUE
YCTOUYHBOTO Oy IYIIIETO.

DcTeTn4eckoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKJIIOYAs OJCTETHKY MAaTeMaTHYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pEIICHHH,
paccyXJ1IeHUI; BOCHPUUMUYHUBOCTHIO K MATEMATUYECKUM aCIIEKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA.

Pu3nYeCcKoe BOCIIUTAHUE:

c(hOpMUPOBAaHHOCTBIO yYMEHUS NPHUMEHSATH MaTEeMaTUUYECKHE 3HAHUsA B HMHTEpecax 370pOBOro M 0Oe3omacHoro obpasza KU3HH,
OTBETCTBEHHOT'O OTHOIICHHSI K CBOEMY 3J0pPOBbIO (3I0pOBOE THUTaHUE, COATTAHCUPOBAHHBIA PEKUM 3aHITHH M OTIbIXa, PETyJsIpHAs
(bu3nueckass aKTUBHOCTD); (PU3UIECKOTO COBEPIICHCTBOBAHUS, TP 3aHATUSX CIIOPTUBHO-03/I0POBUTEIHHON JIESTEIHHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYY, OCOBHAHHEM LIEHHOCTH TPYAOJIO0US; MHTEPECOM K pa3iudHbIM chepam mpodeccuoHanbHOU NeATeabHOCTH,
CBSI3aHHBIM C MaTE€MaTUKOW M €€ MPUJIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOp Oyayiied mpodeccuu U peanu3oBHIBATH



COOCTBEHHbBIE KU3HEHHBIE TUIaHbI; TOTOBHOCTHIO M CLIOCOOHOCTHIO K MAaTEMAaTHUECKOMY 00pa30BaHUIO U CaMOOOPa30BaHHIO HAa MPOTSKEHUH
BCEl KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUYECKUX 33/1a4 MaTeMaTHUYeCKOW HAMIPaBICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(hOpMUPOBAaHHOCTBHIO SKOJOTUUECKOM KYJIbTYphbl, TOHUMAHUEM BIIHUSHUS COLMAIBHO-3KOHOMHYECKUX MPOILECCOB HAa COCTOSIHUE
NPUPOJAHON W COIMANBHOM Cpebl, OCO3HAHHEM TJ00aJbHOTO XapaKTepa HKOJOTMYECKHX MpoOJeM; OpUEHTallMeld Ha MpUMEHEHUE
MaTeMaTHYEeCKUX 3HAHUU MJI PEUICHUs 3a/7ad B 00JIACTH OKpYXKAloUIeH Cpelbl, TIaHUPOBAHUS TOCTYIKOB U OIIEHKU MX BO3MOKHBIX
MOCJIEICTBUM JUISl OKPYKAKOIIEH CPEIBI.

[{leHHOCTH Hay4YHOTO MTO3HAHUSA:

c(hOpMHUPOBAaHHOCTBHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKW U OOIIECTBEHHOW MPaKTUKH,
MOHUMAaHUEM MAaTeMaTHYECKONW HayKH Kak c(depbl 4YeIOBEUYECKON MESATeNbHOCTH, ATAaloB €€ pPa3BUTHS U 3HAUYMMOCTU IS PA3BUTHS
[IMBWIN3AIMN;, OBJIAJICHUEM S3bIKOM MaTeMaTUKH W MaTEMaTHYeCKOW KyJIbTYypOH Kak CpEeACTBOM IIO3HAHHMS MHpPA; TOTOBHOCTHIO
OCYIIECTBJIATH MPOCKTHYIO U UCCIIEA0BATEIBCKYIO JIESTEIBHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIBTATDBI

MertanpenMeTHbie pe3yiabTaThl OCBOEHHUs TMpOTrpaMMbl  yueOHoro mpenMera «MaTemMaTHKa» XapaKTepU3YIOTCS OBJIAJICHUEM
VHUBEPCAILHBIMU ~ HO3HABAMEIbHBIMU  OCUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCBUAMY,  VHUBEPCAIbHbIMU
peyIamuHbIMU OeUCEUIMU.

1) Vuueepcanvuvie nosnasamenvhuvie oeticmsus, 06ecneyusaiom Gopmuposanue 6a306vix KOSHUMUBHBIX NPOYECCO8 00YUAIOUUXCSL
(oceoenue mMemooo8 NO3HAHUSL OKPYHCAIOWEe20 MUpA;, NPUMEHEHUE JIOSUYECKUX, UCCIe008ameNbCKUux onepayuil, ymeHutl pabomams ¢
ungopmayueti).

bazoBble 1oruvecKue IeHCTBHS:

® BBISBISITh U XapPaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHUECKUX OOBEKTOB, MOHSATUH, OTHOIICHUN MEXIY MOHITHSIMU;

dbopMynHpoOBaTh ONPEICICHUS MTOHATHI; YCTAaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIMK, OCHOBAHUS JIJIsi 0000IICHHS U
CpPaBHCHMSI, KPUTEPUH TIPOBOJIUMOTO aHAJIH3A;

e BOCHPHHHMMATH, (POPMYIUPOBATh M MPEOOPA30BBIBATh CYXKJICHHUS: YTBEPIUTCIBHBIC U OTPUIATCIIbHBIC, CAMHUYHBIC, YAaCTHBIC U

o0111e; YCIOBHBIE;

® BBISBIISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMOCBSI3U U TIPOTUBOpEUUs B (haKTax, JAaHHBIX, HAOIIOJICHUSIX W YTBEPKICHUSIX;

MpeaIaratb KpUTEPHUH JIJISl BBISIBJICHHS 3AKOHOMEPHOCTEH U TPOTUBOPEUHIA;



JienaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTWKH, ACAYKTUBHBIX U WHIYKTUBHBIX YMO3AKIIOUEHUW, YMO3AaKIIOUEHUU IO
aHaJIOTUH;

MIPOBOJUTH CAaMOCTOSATEIBHO JIOKA3aTEIbCTBA MAaTEMAaTHUECKHX YTBEpXKIEHUU (NpsIMble M OT HPOTHUBHOIO), BBICTpAaUBaTh
apryMeHTAalHIO, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJIBI;

BbIOHMpATh CHIOCO0 perieHus: yueOHON 3a/1aui (CpaBHHUBATh HECKOJIbKO BAPUAHTOB pELICHUs, BRIOMpATh Hanbosee MOAXOASIINN C
y4€TOM CaMOCTOSITENIbHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble nccienoBaTelIbCKUe JEHCTBUA:

HCII0JIb30BAaTh BOMPOCHI KaK UCCIEA0BATENbCKUI HHCTPYMEHT O3HAHUS; POPMYIUPOBATH BONPOCHL, (PUKCUPYIOLIKE TPOTUBOPEUHE,
npo0sieMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (POPMHUPOBATh TMIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENIEHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIE0BAaHUE MO0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro
00BEKTa, SBJICHUSI, IPOLIECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMU, SBICHUSIMHU, IPOLECCAMU;

CaMOCTOSITEIFHO (POPMYITUPOBATH 000OIIEHHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS, UCCIIEI0OBaHUs, OIICHUBATh
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHNU;

IIPOrHO3HUPOBATH BO3MOXKHOC PAa3BUTHUC ITPOLCCCA, a TAKIKC BEIABUTATH ITPCAIIOJI0KCHUA O €I'0O pa3BUTHH B HOBBIX YCJIOBHUAX.

Pabota ¢ uadopmarmeii:

BBISABIISITH A€PUIIUTHI HHGOPMAIUHU, JaHHBIX, HEOOXOIUMBIX /JI1 OTBETA HA BOMPOC U JJIA PEUICHU 3a1a4H;

BBIOMpaTh HMHGOPMAIMIO M3 HWCTOYHUKOB pPa3IMYHBIX THUIIOB, aHAIMW3UPOBATh, CHUCTEMATHU3UPOBATH M HMHTEPIPETUPOBATH
vH(pOpMaIUIO pa3IMYHBIX BUJIOB U (HOPM TIPEACTABICHUS;

CTPYKTYpUPOBaTh HHPOPMAIIUIO, TIPEICTABIISATH €€ B PA3IMUHBIX (hopMax, WILTIOCTPUPOBATH rpaduecKH;

OIICHUBATh HAJIEKHOCTH MH(DOPMAIIIH 110 CAMOCTOSATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vhusepcanvivie KOMMYHUKAMUGHBLE OClicMEUsl, 00eCneuusaion chopmMupo8anHOCHb COYUATbHBIX HABLIKO8 00VHAIOUUXCAL.
OO0uienue:

BOCIIPHUHHUMATH U (HOPMYITUPOBATH CYKJIEHUS B COOTBETCTBHUH C YCIOBUSMH U IESIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, /1aBaTh MOSICHEHUS 110 XOAY PEILICHU 3a/1a4i, KOMMEHTHUPOBATh MOJTYYCHHBIN
pe3yabTaT;

B XOJIe¢ OOCYXJICHHS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI, TPOOJIEMBI, pEIIacMOil 3aJauu, BbICKAa3bIBATh HJICH,
HaIlEJICHHBIE Ha TIOUCK PEIICHUS; COMOCTABJIATh CBOHM CYXKICHUS C CYXKICHUSMU IPYTHMX YYaCTHUKOB JUAoOra, OOHapyXHBaTh
pa3Iu4Ke U CXOJCTBO MO3HIIHIA, B KOPPEKTHOU Popme GopMyIIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHIS;

MPEACTABIATh PE3YyAbTaThl PEIICHHUS 3aJaud, SKCIEPUMEHTa, HCCIEIOBaHUs, MPOEKTa; CaMOCTOSATEIbHO BBIOMpaTh (opmar
BBICTYIUICHHS C YYETOM 3aJ1ay PE3CHTAIMH B OCOOCHHOCTEH ayIUTOPHH.



CoTpyaHHYECTBO:
® [IOHMMAaTh U UCIOJIH30BATh IPEUMYIIECTBA KOMAHIHOW ¥ MHIMBUyaJIbHON paOOTHI TP PEIICHUH YUeOHBIX 3a/1a4; IPUHUMATD 11eJTb
COBMECTHOW [IEATEIBHOCTH, IJIAHUPOBATH OPTaHU3ALMI0 COBMECTHOW paboThI, pacmpeneisTh BUABI paboT, IOTOBapHUBATHCA,
00CyXJ1aTh IPOLIECC U Pe3yabTaT padOoThl; 00001aTh MHEHHUS HECKOJIBKUX JIHOJIEH;
® Y4yacTBOBAaTh B IPYINIOBBIX (popmax paboTh! (00CYXAE€HUS, 0OMEH MHEHHH, «MO3TOBbIE IITYPMbI» U UHBIE); BHIIOJIHATH CBOIO YaCTh
paboTHl M KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTMMHU WIEHAMH KOMaH]Ibl; OLIEHUBATh Kaue€CTBO CBOET0O BKJIA/1a B OOIIMI IPOAYKT
M0 KPUTEPHUSIM, CPOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.
3) VYuusepcanvuvie pezynamuensie Oeticmsus, obecneyusarom @QopmMuposaHue CMbICI08bIX YCHMAHOBOK U HCUSHEHHLIX HABLIKOG
JUYHOCMU.
Camoopranu3zanusi:
COCTaBJISITh IUIaH, aJITOPUTM PEUICHHS 3a/adyd, BBEIOWPATh CIIOCOO pEemIeHHs ¢ y4ETOM HMEIOMIMXCS PEeCypCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apIryMEHTHPOBATh U KOPPEKTHUPOBATh BAPHAHTHI PEIIEHUH ¢ yUETOM HOBOW MH(POPMAIIHH.
CaMOKOHTpOIb:
® BJAJeTh HABBIKAMU TIO3HABATEIHHON pe(IECKCHM KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, HX
Pe3yabTaTOB; BIAJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MTPOIEcca U pe3yibTaTa peuIeHUs MaTeMaTHISCKON 3a1auu;
® TpPEIBUAETH TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPU PEILIEHUH 3a]]a4ui, BHOCUTh KOPPEKTUBHI B IESTEILHOCTh HA OCHOBE HOBBIX
0OCTOSTENbCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
® OIICHWBaTh COOTBETCTBHE DPE3yibTaTa LEIH U YCIOBHSIM, OOBSICHATH NMPUYHUHBI JOCTIDKEHUS WM HEIOCTIKEHHS PE3yIbTaTOB
JeSITETFHOCTH, HAXOAUTh OINOKY, JaBaTh OIICHKY TPUOOPETEHHOMY OTIBITY.

NPEJMETHBIE PE3YJIBTATBI

OcBocHHe y‘l€6HOFO KypcCa «Anre6pa N Hadajla MaTC€MaTHYCCKOro aHajin3a» Ha YPOBHEC CPCIHETO O6HICFO O6p3,30BaHI/I${ JOJIDKHO
obecneunBaTh AOCTHIKCHHUEC CICAYIOIUX MPECAMETHBIX O6pa3OBaTeJ'IbHI)IX PE3YIILTATOB!

10 KJIACC
Yuciia 1 BBIYUCICHUSA

OHepI/IpOBaTB MMOHATUAMU: paAllTUOHAJIBHOC U JICUCTBUTEIILHOE quciio, OOBIKHOBEHHAS U JCCATNYHAasA I[p06b, IIPOLCHTHI.
BreimonasaTh apI/I(l)MeTI/I‘IeCKI/IC onecpanunun ¢ paiuoOHAJIbHBIMUA U I[CﬁCTBI/ITCJ'II)HBIMH qucCjiaMH.



BbIoaHsaTh NpuOIMKEHHBIE BEIYUCIIEHUS, UCIIONIB3YS IpaBUila OKPYIJIEHUS, J1e1aTh IPUKHUIKY U OLIEHKY pe3yJIbTaTa BEIUMCIEHUH.

OmnepupoBaTh NOHATUSAMU: CTENIEHb C IEJIBIM IIOKa3aTeseM; CTaHAapTHas (popMa 3alucH AeHCTBUTENLHOTO YNCIIA, KOPEHb HATYpaIbHON
CTETEHH; UCII0JIb30BATh MOAXOAIIYI0 (POPMY 3aIUCH AEUCTBUTEIBHBIX YNCEN VI PEILIEHUS MPAKTUUECKUX 3a4a4 U IPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATHUAMH: CUHYC, KOCUHYC M TaHT'€HC IPOU3BOJBHOIO YIJIa; MCIOJIb30BaTh 3alMCh MPOU3BOJBHOIO YIJIa 4Yepes
o0OpaTHbIE TPUTOHOMETPUYECKUE (YHKIIHH.

YpaBHeHUA U HEPABEHCTBA

OrnepupoBaTh NOHATHIMU: TOXKIECTBO, YPABHEHNE, HEPABEHCTBO; LI€JIOE, PAllMOHAIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHUE;

BoImoassTh npeodpazoBaHUs TPUTOHOMETPUUYECKUX BBIPaXXEHUH U pelaTh TPUTOHOMETPUUECKHUE YPaBHEHHUS.

BoinonuATe npeoOpa3oBaHus LENBIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX BBIPAKEHUH U peElIaTh OCHOBHBIE THIIBI IIEJIBIX,
palMOHATIBHBIX U UPPALMOHAIIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHS U HEpAaBEHCTBA JJISl PEICHUs MaTeMaTHYEeCKHX 3aJad U 3a/ad U3 Pa3InYHbIX 00JIacTe HayKu U peajbHON
AKU3HU.

MonenupoBaTh peajibHble CUTYallUd Ha S3bIKE alreOphbl, COCTABISTh BBIPAXKEHUS, YPAaBHEHHUsS, HEPABEHCTBA IO YCIOBUIO 3aJayH,
MCCIIEZI0BAaTh TIOCTPOSHHBIE MOJIENIU C UCIIOJIBb30BAaHUEM aIlllapara alireopsl.

DyHKIUHN U TPAaPUKH

OnepupoBaTh NOHATUAMU: PYHKIUS, CIIOCOOBI 3a/1aHus QYHKIMH, 00JaCTh ONPEIEICHHUS] U MHOXECTBO 3HaUYE€HUN (QYHKIMH, Tpaduk
(GbyHKIIMY, B3aUMHO oOpaTHbIe ()YHKLIUU.

OmnepupoBaTh MOHATHAMU: YETHOCTh U HEUETHOCTD QYHKIMH, HYJIU QYHKINH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Wcnonb3oBath rpaduku GyHKIMNA ISl pelIeHUs] ypaBHEHUH.

Ctpoutb 1 YUTATh rPAPUKU JIMHEHHON QYHKUINHU, KBAIpAaTUUHON (QYHKIUHU, CTETICHHON (YHKIIMU C IIeJIbIM MOKa3aTeIeM.

Hcnonp3oBath rpaduku GyHKIUHN IS MCCIIEA0BAHUS MMPOLIECCOB M 3aBUCUMOCTEHN MPH PEIICHUH 3a/1a4 U3 IPYTHX YUeOHBIX IPEIMETOB
U peanbHOM KU3HU; BBIpaXXaTh (OpMyJaMH 3aBUCIMOCTH MEXIY BEIMYMHAMU.

Havasia MaTemMaTH4ecKoOro aHajn3a

OnepupoBaTh NOHATUSAMHU: MOCIEI0BATEIBHOCTD, apu(MeTHUECKasi 1 TeOMETpUYECcKas MPOrPECCUH.

OmnepupoBaTh MOHATHAMH: OECKOHEUHO YOBIBAIOIIasi TEOMETPHUECKasi MPOTpecchs, CyMMa OECKOHEYHO yOBIBAOIIEH T€OMETPHUECKOI
IIPOTPECCUMN.

3aaBaTh MOCJIEOBATEILHOCTH Pa3IMUYHbIMU CIIOCOOAMU.

Hcnonb30BaTh CBOKMCTBA MOCIEIOBATEILHOCTEN U IPOTPECCHI IS PEIIEHUS PEAIBHBIX 3a7a4 NPUKIIAJHOTO XapakTepa.

MHoxecTBa ¥ JIOTHKA

OnepupoBaTh NOHATHAMU: MHOXKECTBO, OIIEPALIMH HAJl MHOKECTBAMHU.



Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapaT AJis OMUCaHUs pealibHBIX MPOLIECCOB U SABJICHUMN, TP PEUICHUH 3a]a4 U3 APYTUX
y4eOHBIX PEIMETOB.
OnepupoBaTh NOHATUAMMU: OIIPEEICHUE, TEOPEMA, CIEICTBHUE, JOKA3ATEIbCTBO.

11 KUIACC

Yucaa u BIYUCICHUS

OnepupoBaTh NOHATUSAMHU: HAaTypAJIBHOE, LIEJI0€ YHCIIO; UCIOJIB30BAaTh IIPU3HAKU JEIMMOCTH LEIbIX YHCEII, PAa3JI0KCHHE YUCla Ha
MIPOCTHIE MHOYKUTENH JIJISI PEILIEHUS 3a1a4.

OnepupoBaTh NOHATHEM: CTENIEHD C PALIMOHAIBHBIM [TOKA3aTEIEM.

OnepupoBaTh NOHATUAMMU: JIOTapU(pM YKCIIa, IECATUYHBIE U HATypaIbHbIE JOTapU(PMBI.

YpaBHeHUA U HEPABEHCTBA

[IpumeHsATH CBOMCTBa cTENmEHH /s MNpeoOpa3oBaHMs BBIPAKEHUH; ONEPUPOBATh MOHATHUSAMH: IIOKAa3aTeIbHOE YpaBHEHUE U
HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIbI IOKA3aTEJIbHBIX YPAaBHEHUI U HEPABEHCTB.

BoinonuaTe npeoOpa3oBaHus BBIPAXKEHUM, COAEpKAIIMX JOTapu(pMbl; ONEPUPOBATh MOHATUSAMU: JIOTapU(PMUUYECKOE ypaBHEHUE U
HEPaBEHCTBO; PEeIIaTh OCHOBHBIE THUIIbI JIOTapU(PMUUECKUX YPAaBHEHUI U HEPABEHCTB.

Haxonuts pemeHns npocTenmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMHU: CUCTEMA JTMHENHBIX YPAaBHEHUN U €€ PEIICHUE; UCTI0JIb30BAaTh CUCTEMY JIMHEUHBIX YPAaBHEHUH JIJISl pEILICHHUS
MIPAaKTUYECKUX 3a7ad.

Haxonuts pemienus npocTenimmnx CUCTEM U COBOKYITHOCTEN pallMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

MonenupoBath peajbHbIEe CUTYaIlMU Ha SI3bIKE alnreOpbl, COCTABIATh BhIPAXKEHHUSI, YPAaBHEHHsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO
3aJla4M, UCCIIE0BATH MOCTPOCHHBIE MO/IENU C UCIOIb30BaHUEM arapara ajareOpshl.

DyHKIUH U rpaguKu

OmnepupoBaTh MOHATHAMH: TEpHOAMYECKAs (YHKIHA, MPOMEKYTKH MOHOTOHHOCTH (YHKLIMH, TOYKH SKCTpemyma (QyHKUIuUH,
HauOOoJbIlIee U HAUMEHbIIee 3HAUeHHs PYHKIIUU Ha IPOMEKYTKE; UCIIOIb30BaTh UX AJI UCCIe0BaHus (DYHKIIMH, 3aJTaHHON rpapuKoM.

OnepupoBaTh NOHATHAMH: TpadUKH MOKa3aTEIbHOU, Jorapu@MUUecKod U TPUTOHOMETpUYECKUX (YHKUUN; H300pakaTh MX Ha
KOOPJMHATHOM INTOCKOCTH U UCIIOJIBb30BATh [l PELICHUS YPABHEHUN U HEPABEHCTB.

N3006paxkaTh Ha KOOPAMHATHON IJIOCKOCTU IpaMKu JIMHEWHBIX YpaBHEHUH M MCMOJIb30BaTh WX JJISl PEIICHUS CUCTEMbI JIMHEHHBIX
YpPaBHEHUH.

Hcnons3oBath rpaduku GyHKIUN 1151 KCCIeIOBAHMS IPOLIECCOB U 3aBUCUMOCTEN U3 APYTUX YUCOHBIX TUCIIHUILINH.

Hayvajia maTeMaTH4ecKoOro aHajausa



OnepupoBaTh NOHIATHSIMHU: HENpepbIBHAS (DYHKIMS, MPOU3BOIHAS (DYHKIIMU; UCIIOIH30BAaTh TEOMETPUUYECKUN U (HU3MUECKHUI CMBICT
MIPOU3BOJIHOM JIJIsl pelleHus 3a/1ad.

Haxoauts npou3BoAHBIE 3JIEMEHTAPHBIX (PYHKIUM, BBIYUCISATH IPOU3BOIHBIC CYyMMbI, IPOU3BEACHUS, YACTHOTO (hYHKIIHMA.

Hcnonp30BaTh IPOM3BOIHYIO JUIS UCCIIEOBaHUS (DYHKIIMA HA MOHOTOHHOCTh U 3KCTPEMYMBI, IPUMEHSTH PE3YJIBTAThI UCCIIETOBAHUS
K MMOCTPOEHUIO TpadUKOB.

Hcnonp30BaTh NPOU3BOJHYIO JIs HAXOXKACHHS HAWIYyYLIEro pemieHHs B MPHUKIAIHBIX, B TOM YUCJIE COLUAIbHO-3KOHOMUYECKHUX,
3a/1aqyax.

OnepupoBaTh NOHATUAMHU: IEPBOOOPA3HAs U UHTETPANT, TIOHUMATh TEOMETPUUECKHN U (PU3UUECKUIT CMBICT HHTETpaIa.

HaxoauTs nepBooOpasHble 3JIeMEeHTapHBIX (PYHKIUH; BEIUUCIATH HHTErpal 1o ¢popmyne Herotona—JleiOnuna.

Pemath npukiagHele 3a1a4u, B TOM YUCIIE COLUAIBHO-7’KOHOMHUYECKOTO U (PU3UYECKOr0 XapakTepa, CPeACTBAMH MAaTEMAaTHYECKOIO
aHaJu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosau4yecTBo 4acoB JIeKTPOHHbIE

Ne (undposbie)

HaumeHoBaHue pa3aesioB M TeM NIPOrPaMMBbl Kourpoabsnbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIe

padoThI padoThI
pecypcsl

MHo>KecTBa pallMOHANBHBIX U IEHCTBUTEIBHBIX YHCEI. 14 1

PanmonaneHble ypaBHEHUS U HEPABEHCTBA

@ynkuuu U rpaguku. CTeneHp ¢ LelbIM [10Ka3aTeaeM 6

Apudmerndeckuii KopeHb N—oii ctenenu. ppannonansHble 18 1

YpaBHEHHUS U HEPABEHCTBA

DopMyIbl TPUTOHOMETPHH. T pUTOHOMETPUYECKHE YPAaBHEHUS 22 1

[TocnenoBaTenbHOCTH M IPOTPECCUU

[ToBTOpeHue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHUH 3 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 0

KonTtpoJsbHble padoThI:

KonrtponbHas padora no reme "MHOXecTBa palliOHANIBHBIX U I€MCTBUTENIBHBIX YyUcell. PalinoHanbHble ypaBHEHHs U HEpaBEHCTB"
KonTposabHas pabora no teme "Apudmernueckuil KOpeHb N—oi cteneHu. MppanuoHanbHble ypaBHEHUS U HEpaBeHCTBA' .
KontposnbHast pabora o teme "®@opmyisl TpuroHoMeTpuu. TpUroHoMeTpuueckue ypaBHeHus" .

KonTponsHas pabora 3a kypc 10 knacca.

HtoroBast kKoHTpoJIbHAs paboTa.

oRrwdE




HopMmbl O11eHKHM NIpeIMEeTHBIX Pe3yJIbTAaTOB 00y4AKIIUXCH 110 MATEMATHKE
OuneHka NMCbMEHHBIX KOHTPOJIbHBIX Pa0doT
OTBET OLICHUBACTCST OTMETKOM «5», €CIIH:

— pa0oTa BBINOJIHEHA ITOJIHOCTBIO;

— B JIOTHYECKHX PACCYXICHUAX U 0OOCHOBAHUH PELICHUs HET MPOOEIOB U OMIHOO0K;

— B PEUICHUH HET MaTeMaTHIECKUX OIMMOOK (BO3MOYKHA OJJHA HETOUYHOCTh, OMMCKA, KOTOPAasi HE SBIISIETCS CIIEACTBHEM HE3HAHUS
WJIM HETIOHUMaHUS y4eOHOTo MaTepuana).

OtmeTKka «4» CTaBUTCA B CIEAYIOIIUX CIy4asX:

— pa0oTa BBINOIHEHA MOJHOCTHIO, HO 000OCHOBAHMS IIArOB PELLIEHUSI HEJOCTATOUHBI (€C/IM YMEHHUE OOOCHOBBIBATh PACCyKICHUS
HE SIBJISJIOCH CHEMaIbHBIM O0BEKTOM IIPOBEPKH );

— JIONYILIEHbI OJHA OUIMOKA WM €CTh JIBa — TPU HEJOUYETA B BBIKJIAJKAX, PUCYHKAX, YepTekKax Wiu rpadukax (eciid 3TH BUJbI
paboT HE SABISUIUCH CTIEIUATIBHBIM 00bEKTOM MPOBEPKH).

OtMmeTKka «3» CTaBUTCS, €CIU JOMYIIEHO 0oJiee OHOM OMUOKHN WM 0oJiee IBYX — TPEX HEJOUYETOB B BHIKJIAAKAX, YEPTEIKAX WU
rpadukax, HO oOyuaronuiicss 061aaaeT 00s13aTeILHBIMA YMEHUSMU TI0 TPOBEPSIEMON TEME.

OTMeTKa «2» CTaBUTCSI, €CIIU JOMYIIECHBI CYIIIECTBEHHBIC OIMOKH, ITOKA3aBIINE, YTO 00yJaOIIHIiCS He 00J1a1aeT 00s3aTeIbHBIMU
YMEHHSMU 110 JAHHOW TeMe B TTOJIHOH Mepe.

Vuureap MOXKET ITOBBICHUTH OTMCTKY 3a OpI/IFHHaHBHBIﬁ OTBCT Ha BOIPOC HWIW OPUTHHAIBLHOC PCIICHUC 3aJadl, KOTOPLIC
CBUACTCIBCTBYIOT O BBICOKOM MAaTEMATHYCCKOM pa3BUTHU 06yt1a101ueroc>1; 3a pCHICHUC 0oJ1ee CII0KHOU 3aJa4u UJIN OTBET Ha oonece
CIIOKHBIN BOIIPOC, MPECAJIOKCHHBIC 06yqa101ueMyc;1 JOINIOJIHUTCIIBHO ITIOCJIC BBIIIOJTHCHHUA UM KaKux-1100 APYrux BaﬂaHI/Iﬁ.

OueHka yCTHBIX OTBETOB
OTBeT OLIECHUBAETCSI OTMETKOM «5», €CIIN YUEHUK:
MIOJTHO PACKPBUI COJEpKaHUE MaTepuana B 00beMe, MPeIyCMOTPEHHOM MTPOrpaMMoii U y4eOHUKOM;

— HU3JIOKWJI MaTCpuall rpaMOTHBIM A3bIKOM, TOYHO HCIIOJIB3Yys MATCMATUICCKYO TCPMUHOJIOTUIO U CUMBOJIMKY, B OHpGI[CJICHHOfI
JIOTHYECKOM IIOCJIICAOBATCIBbHOCTH,



— IPaBWJIBHO BBIIMOJIHWI PUCYHKH, YEPTEKH, IPpaUKH, COMMYTCTBYIOLIUE OTBETY;

— TOKa3ajJ yMEHHE WJUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU MPUMEPAMH, IPUMEHATH €€ B HOBOW CUTYallMH MPU BBIIOJHEHUU
IPAKTUYECKOTO 3a/1aHHUS;

— TMPOJAEMOHCTPHUPOBAT 3HAHHE TEOPUM pPaHEE HU3YUYCHHBIX COMYTCTBYIOIIUX TEM, CPOPMUPOBAHHOCTH M YCTOMYHUBOCTH
UCIOJIb3YEMBIX ITPH OTBETE€ YMEHHM U HABBIKOB;

— OTBEYaJ CaMOCTOSITENIbHO, 0€3 HABOSAIIUX BOIIPOCOB YUUTEJIS;

— BO3MOXXHBI OJIHA — JIB€ HETOUYHOCTH IPU OCBEIIEHUN BTOPOCTENEHHBIX BOIPOCOB WM B BBIKJIAJKAX, KOTOPHIE YUYEHHUK JIETKO
WCIIPAaBUJI ITOCJIE 3aMEUYaHUsl YUUTES.

OTtBeT OLICHUBACTCA OTMETKOM ((4)), C€CJIM YOAOBJIECTBOPACT B OCHOBHOM Tpe6OBaHI/I${M Ha OLICHKY «5», HO IIpX 3TOM UMECT OJJUH N3
HCOOCTATKOB:

— B U3JIOKCHUH OOITYIICHBI HeOOJIbIIIIE HpO6€JIBI, HC UCKAa3UBIICC MATCMATUYICCKOC COACPIKAHNUC OTBLCTA,
— JOMMYIMICHBI OJIUH — ABAa HEA0YCTA IIPU OCBCIICHNN OCHOBHOT'O COACPIKAaHNA OTBCTA, UCITPABJICHHLIC ITOCJIC 3aMCUYaAHUA YUUTCIIA,

— OOIIYIICHBI omunOka uian OoJiee ABYX HCOOYCTOB IIPH OCBCIICHHHU BTOPOCTCIICHHLIX BOIIPOCOB HMJIM B BBIKJIIaAKaX, JICTKO
HCITPABJICHHBIC IMMOCJIC 3aMCUYAHUS YIUTCIIA.

OtmeTka «3» CTaBUTCA B CIEAYIOIIUX CIIy4asX: HEMOJIHO PAacKphITO COjAepkaHUEe Marepuaia (coiep’KaHue H3JI0KEHO
¢parMeHTapHO, HE BCerjga IMOoCJeoBaTeNIbHO), HO TMOKa3aHO o0llee MOHMMaHUE BOMpPOCa M MPOJEMOHCTPUPOBAHBI YMEHUS,
JOCTAaTOYHbIE [UISI YCBOEHHUS IPOrPaMMHOTO MaTepuania; HMENUCh 3aTPyJHEHHs WIM JONMYyIIEHbl OHIMOKM B OIpPEIeICHUU
MaTEMaTU4YECKOW TEPMUHOJIOTUH, YEPTEKAX, BHIKIIAKAX, UCIIPABJICHHBIE TI0CIIE HECKOJIBKUX HAaBOJAAIMX BOIIPOCOB YUUTEINS; YUCHUK
HE CIpaBWICS C NPUMEHEHHEM TEOPUU B HOBOW CHUTyal[MM MPH BBIMOJHEHUM MPAKTUYECKOTO 3aJaHUsl, HO BBIMOJHWI 3aJaHUs
0053aTeNIbHOTO YPOBHSI CJOXKHOCTM 1O JaHHOW Teme;, MNpH JOCTaTOYHOM 3HAHUM TEOPETUYECKOTO MaTepuana BbIsBICHA
HEIOCTaTOYHasi CPOPMHUPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

OTtMmeTKa «2» CTaBUTCS B CIEAYIOIIMX CIydasXx: HE PAcKphITO OCHOBHOE COJAEp)KaHHE Y4eOHOro maTepuana; oOHapyKEHO
HE3HaHHE YYEHUKOM OoJbIIel win Hanbosiee BaXKHOM 4acTH yuyeOHOro marepHasa; JOMYLIeHb! OMIMOKHA B ONpeAeICHUN TOHATHH,
IPU UCIIOJIb30BAHUN MaTEMaTHUYE€CKOW TEPMUHOJIOTHH, B PUCYHKAX, YepTexax Win rpadukax, B BEIKIAAKaX, KOTOPbIE HE UCITPABIICHbI
110CJI€ HECKOJIBKUX HABOJAIIMX BOIPOCOB YUUTEIS.



YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






