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MHNOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma ydeOHOro mpeamera «Anrebpa W  Hayaia
MaTEeMaTUYeCKOro aHaiau3a» 0a30Boro ypoBHs s odoydatonuxcs 10 —11 kimaccos
pazpaborana Ha ocHoBe DefepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHjapTa cpeAaHero ooOiiero oOpa3oBaHUsA, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMM, MPEABABIIEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TpaaulIui
poccuiickoro oOpa3oBaHus. Peanusaius mporpaMMbl 00€CIE€UHMBAET OBIAJICHHUE
KJIIOYEBBIMH KOMIIETEHIIUSIMU, COCTABJSIOIIMMH OCHOBY JUISI CAMOPa3BUTHUS U
HEMPEPBIBHOTO 00pa30BaHUsA, LIETOCTHOCTh OOMIEKYIbTYpHOTO, JIMYHOCTHOTO U
MO3HABATEILHOTO PAa3BUTHSI TUYHOCTH 00YJArOIINXCSI.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O
IMPEAMETA «AJI'EBPA 1 HAYAJIA MATEMATHYECKOI'O
AHAJIM3A»

Kypc «Anrebpa u Hayajla MaTeMaTHUYECKOIO aHAJIU3a» SIBISIETCS OJHUM M3
HauboJiee 3HaYMMBbIX B IPOTpaMMe CTapilei HIKOJIbI, IOCKOJBKY, C OHON CTOPOHBHI,
OH 00€eCIeYnBaEeT MHCTPYMEHTAJIbHYIO 0a3zy Il HM3y4Y€HHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYTOM CTOPOHBI, (POPMHUPYET JOTUYECKOE M a0CTPaKTHOE
MBIIUIEHHE YYalluXcsd Ha YpPOBHE, HEOOXOAMMOM JJII OCBOEHHUS KYypCOB
UH(OpMATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
yyaluecs OBJAJIEBAIOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
bopMyaMpyeT CBOM JOCTUKEHUSI B MaTeMaTu4ecKon popme.

Kypc anre6psl n Hayasi MaTeMaTHYECKOro aHAJIM3a 3aKJIa/IbIBAET OCHOBY IS
YCIICIIHOTO OBJIAJEHUS 3aKOHAMHU (U3UKH, XUMUHU, OHOJOTUH, TOHHUMAaHUS
OCHOBHBIX TEHJEHIMM SKOHOMHMKM U OOIIECTBEHHON JKM3HU, TO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIB30BaTh MX B IOBCEIHEBHOW XHU3HU. B TOXe Bpems OBIaJeHHE
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMHU MaTeMaTHMYECKUMHU KOHCTPYKIUSIMU
pa3BUBAaeT YMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3ALUI0, a0CTparupoBaHue u
aHaJOruI0, POPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlUIeHHE. B xone nzydyenus
anreOpbl M Havall MaTEMaTHYECKOTO aHaliu3a B CTapllied IIKOJIE ydalluecs
MOJIy4alOT HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIbLHOTO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeNIeH pealbHbIX CUTYyallud M HMHTEpIpeTaluu
MOJIYYEHHBIX  pEUIeHUuH, 3HAKOMATCA C  OpUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTE B MpUpoOJe, HAyKe U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTEeMaTHUYECKUMU OTKPBITHUSIMU U UX aBTOPaMH.

Kypc o6mamaer 3HaYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIH
peanu3yeTcs Kak 4yepe3 y4eOHbIH Marepuai, CIoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUs, TaK W dYepe3 crneuuduxky ydeOHOM AesaTenbHOCTH,
TpeOyrolen CaMOCTOSATEIILHOCTH, aKKypaTHOCTH, IIPOJIOJKATEIbHOM
KOHLIEHTpalMy BHUMAaHHs U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3yNbTarT.



B ocHoBe Mmeroauku oOydeHus anredpe M HadajgaM MaTeMaTH4YeCKOro
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CtpykTypa Kypca «Anredpa 1 Hayaaa MaTeMaTUYECKOTr0 aHAJIN3ay BKIIIOYAET
CIIEIYIOUIUE COJIePKATEIbHO-METOAMUECKHE JIMHUU: «Yucna M BBIUYUCICHUSY,
«DyHKIMH U Tpa@uKny», «YpaBHEHUS U HEpaBEeHCTBa», «Hauana maTemaTuyeckoro
aHanu3a», « MHOXXeCTBa U JIOTHKa». Bce 0OCHOBHBIE COoiepKATEIbHO-METOIUYECKUE
JUHUU W3Y4aloTCsl Ha MPOTSDKEHMHM JABYX JIET OOy4YeHUsi B CTaplliel IIKoJie,
€CTECTBEHHO JIOTOJHSAA APYT Apyra U MOCTENEHHO HACHIIIASICh HOBBIMU TEMaMH H
pasnenamu. J[aHHBIN Kypc SIBISIETCSI MHTETPaTHBHBIM, MOCKOJBKY OOBEAUHSAET B
cebe comepkaHHE HECKOJbKHUX MAaTeMaTH4YeCKHMX JTUCIHUIUIMH:  anreodpa,
TPUTOHOMETPHSI, MATEMAaTUYECKUN aHAIN3, TEOpHsI MHOXECTB U Ap. [To Mepe Toro
KaK yyalluecs OBJaJIeBalOT BCE Oosiee MIMPOKUM MAaTeMaTUYECKUM amlmnapaTtoM, y
HUX TIOCJIEIOBATENbHO (POPMUPYETCSI M COBEPIICHCTBYETCS YMEHHE CTPOUTh
MaTEMaTUYECKYIO0 MOJIENb PEeabHOM CUTYyallud, TPUMEHSTh 3HAHUS, IOJTyYEHHBIE B
Kypce «Anrebpa W Hadajla MaTeMaTHYECKOTO aHaiu3a», Ui perieHus
CaMOCTOSITENILHO ~ C(OPMYJIMPDOBAHHOM  MaTeMaTH4eCKOW 3aJadd, a 3aTeM
WHTEPHPETUPOBATH NOJTYUCHHBIN Pe3yJIbTaT.

ConepsxarenbHO-MeTOAUYEeCKas JTUHUS «Yucaa U BBIYUCICHUS» 3aBEpIIacT
(bopMHpOBaHNE HABBIKOB MCHOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie 0oco0oe BHUMAHUE YAENAETCS
(GOpMUPOBAHUIO TPOYHBIX BBHIYMCIUTENBHBIX HABBIKOB, BKIIOYAIOMINX B ce0s
UCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amuch JIEWCTBUTENIBHOIO YHCIIA, YMEHUE
palyoHaIbHO BBITIOMHATH ACHCTBHS C HHUMH, JeJaTh NPUKHUIKY, OILIEHHWBATH
pesynbrar. OOyuyaromuecs MOJYYarOT HaBBIKM MNPUONMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JIEUCTBUM C YHCIaMH, 3alUCaHHBIMU B CTaHIapTHOU (opme,
MCIIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHHM.

Jluaus «YpaBHEHUS M HEPABEHCTBa» PEAM3yeTCs] Ha MPOTSHKEHUH BCETO
oOyueHusi B cCTaplield IIKOJie, IMOCKOJIbKY B KaXJOM pasjliele MpOorpaMMbl
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aj1ad. OOydaromuecs: OBIIaJEBAIOT
pa3sNTUYHBIMU METOJAMU PEIICHUS IENbIX, PAlMOHAIBHBIX, WPPANUOHAIHHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUUECKUX W  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loydyeHHbIE YMEHHS UCIIOJIB3YIOTCS IIPU HUCCIIEAOBAaHUU
GyHKIMNA C TTOMOIIBIO TTPOU3BOMHOM, PEIICHUHM TPUKIAJAHBIX 33a/lady U 3a7a4 Ha
HaxXOXJIECHWE HaumOOJBIINX W HAUMEHBINIUX 3HaYeHUH QyHkuu. JlanHas
collepKaTelibHasl JIMHUS BKJIOYaeT B ce0s Takke (QOpMUpPOBaHME YMEHUI
BBINIOJIHATh Pacy€Thl Mo ¢GopmysnaMm, MNpeoOpa3oBaHUsl UENbIX, PAlUOHAIBHBIX,
UPPAMOHATIBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHM, a TaKKe BBIPAKCHUH,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredGpandeckoro
MaTepuaia IpOUCXOIUT JajbHEeNIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS yYamuxcs, (HOPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PaCCYKICHUM,
paboThl C CHMBOJIBHBIMH (OpMamMH, MpPEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPAaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHbIC
WHCTPYMEHTBI ISl PENICHUs MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HarJIsHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KAaK SI3bIKa HAYKH.



CopepxarenpHo-MeTonnyeckass JUHUS «DyHKIUU W TrpaQuKU» TECHO
NeperuieTaeTcs ¢ IPYruMHU JIMHUAMU Kypca, MOCKOIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIeIOBATEIHLHOCTh U3YUeHUs MaTepuana. M3yueHue cTeneHHoM, moKa3aTelbHOMH,
JorapuMUYECKOH U TPUTOHOMETPUYECKUX (DYHKIIMM, MX CBOMCTB U rpaduKoB,
UCIIOJIb30BaHUE (DYHKIMI Ui pelieHus 3aiad U3 JPYrux y4eOHBIX MPEAMETOB U
peabHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHYECKUM aHalIW30M, TaK U C
pelieHueM ypaBHEHUN W HepaBeHCTB. [Ipu 3ToM OoJblllioe BHUMaHUE YJEseTcs
(GbOopMUPOBAHUIO YMEHHUSI BBIpaXKaTh (POPMyTaMH 3aBUCUMOCTH MEXAY Pa3TUIHBIMU
BEJIMUYMHAMH, UCCIEOBaTh TMOJy4YeHHbIE (YHKIHUU, CTPOUTh UX TpapuKu.
Marepnain 3Toi coaepKaTeIbHONW JUHNN HALIEJICH HAa PA3BUTUE YMEHUMN U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCHIMOCTH MEXIY BEJIMYMHAMH B pa3IuyHOU Popme:
aHAJIMTUYECKOU, Trpaduueckod u cioBecHo. Ero wusydenuwe cmocoOCTBYeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AI[1H, UCII0JIb30BAHUIO aHAJIOTHI.

CopepxarenpHas auHUs «Hadana maTeMaTHMuecKOro aHajan3a» MO3BOJISET
CYLIECTBEHHO PACHIMPUTh KPYr KaKk MaTeMaTUYECKUX, TaK W MPUKIAJHBIX 3ajad,
JOCTYIHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXHOCTh UCCIIEN0BATh U
CTPOUTH rpaduKu (PyHKLNMN, OPEAENATh UX HAaHOOIbIINE U HAUMEHBIIINE 3HAUEHUS,
BBIUUCIIATH IUIOU[aAd UTYp U OOBEMBI TeJ, HAXOAUTh CKOPOCTU M YCKOPEHUs
npoueccoB. JlaHHas cojaep)KaTeiabHas JIMHUS OTKPHIBAET HOBBIE BO3MOXHOCTH
MOCTPOCHUS MAaTeMaTHYECKUX MOJENeld peanbHbIX CHTyalluil, HaXOXKICHUS
HAWIYYIIEro PelieHUs] B MPUKIATHBIX, B TOM YUCJE COIUATBHO-IKOHOMUYECKHUX,
3aJa4ax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHMUYECKOTO aHallM3a CIOCOOCTBYET
pa3BUTHIO AOCTPAKTHOTO, (POPMATBEHO-TOTUYECKOTO U KPEATHBHOTO MBIIIJICHHS,
(GbopMHPOBAaHNIO YMEHHI PACcTIO3HABATH MIPOSBICHUS 3aKOHOB MATEMATHKH B HayKe,
TeXHUKE W HUcKyccTBe. OOydarommuecs y3HAIOT O BBIJAIONIMXCS peE3yNbTaTax,
MOJyYEHHBIX B XOJI€ Pa3BUTUSI MAaTEMATHKHU KaK HAyKH, U UX aBTOPaX.

CopepxarenpHo-MeToIMYecKas TMHUS « MHOXKECTBa U JIOTHKa» B OCHOBHOM
NOCBSIIIEHA  DJIEMEHTaM  TEOPUM  MHOXKECTB. Te€0peTHKO-MHO>KECTBEHHBIE
IpEJICTaBICHNUs IPOHU3BIBAIOT BECh KYpPC LIKOJIBHOM MaTeMaTHKU M IpejiararoT
Haubosiee YHUBEPCAIbHBIN S3bIK, OObEIUHIIONINI BCE pa3aenbl MaTEMaTUKH U €€
IPUJIO)KEHUH, OHU CBS3BIBAIOT pa3Hble MATEMaTUYECKUE AUCLUIUIMHBI B €AUHOE
nenoe. [loaToMy BakHO JaThb BO3MOXKHOCThH IIKOJBHMKY HMOHMMAaTh TEOPETHKO-
MHO>KECTBEHHBI S3bIK COBPEMEHHOMW MAaTeMAaTHKH M WCIOJIb30BaTh €ro s
BBIPQXEHHS CBOUX MBICIICH.

B kxypce «Anrebpa u Hauaza MaTEeMaTHYECKOTO aHAIHM3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI ~MaTEMaTHYECKOTO MOJCIHPOBAHUS, KOTOpPHIE TPU3BAHBI
copMUPOBATh HABBIKM MMOCTPOCHUS MOJIENICH PeaIbHBIX CUTYaIllUid, UCCIICTOBAHMS
ATHX MOJEJIe C TOMOIIBIO ammapaTa anareOpbl U MaTeMaTHYeCKOTO aHajiu3a u
MHTEPIIPETALNY OTYYEHHBIX PE3yJIbTaToB. Takue 3aaHusl BIJICTEHBI B KAXKIbIA U3
pa3zenoB MPorpaMMsbl, OCKOJIBKY BECh MaTepHall Kypca UIMPOKO UCTIONb3YeTCs AJis
pellieHus] TPUKIATHBIX 3adad. [lpu pemeHuMH peanbHbIX MPAKTHYECKHX 3ajad
ydaniyecs: pa3BUBAIOT HaOMIOAATENbHOCTh, YMEHHUE HaXOAWTb 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIB30BATh AHAIOTHIO, 0000IAaTh M KOHKPETH3UPOBATH
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npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHHUS MPHUKIATHBIX
3aJa4 OpraHU3yeTcs B MPOIIECCE U3YUEHHUs BCEX TEM Kypca «AnredOpa v Havaia
MaTEMaTUYECKOI0 aHaJIU3a».

[IporpamMma o npeamety «Airedpa U Hadajga MaTEMaTUYECKOTO aHAINU3a»
COCTaBJIEHA C y4e€TOM pabouel mporpaMmbl BOCIIUTAHUS, YTO HAXOAUT OTPaKECHUE
B 4acTH (OPMHUPOBAHUS JMYHOCTHBIX pPE3YJIbTaTOB, KOTOPBIE JOCTUTAIOTCS B
€IMHCTBE y4eOHOW M BOCIUTATEIIBHON AESITENbHOCTU. JIMUHOCTHBIE PE3yJbTaThl
OCBOEHHSI IIPOrPAMMBI OTPaXarOT TOTOBHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOM TIO3WTHUBHBIX IIEHHOCTHBIX OpHEHTAUMW M pPaCUIMPEHUE OIIbITa
JIESITETPHOCTH Ha €€ OCHOBE M B IPOLECCE PEANM3ANMU OCHOBHBIX HAIPABJICHUM
BOCITUTATEIbHOM IESITEIbHOCTU. BocIUTAaTENBHBIN aCIIEKT YPOKOB anreOphl M Hayall
MaTEMaTUYECKOro aHajih3a COrJlacoBaH ¢ pabodeil mporpaMmoil BOCHUTAHUS,
Moayib «lLIkonbHBIA ypOK», KOTOPBIM MpeanosiaracT 00beIUHEHUE COAEpKaHUE
oOy4yeHus: U BOCIMTAHUS B LIEJOCTHBIM 00pa3oBaTENbHBIA MIPOLECC HA OCHOBE
€AUHOM LIEJIU U €AUHBIX COLMOKYJIBTYPHBIX LIEHHOCTEM.

HOEJIMN HMU3YYEHUA YUYEBHOI'O IIPEIMETA «AJITEBPA H
HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

[IpuopuTeTHBIMU LIEISIMU 00y4YeHUsI alredpe U HavyajaM MaTeMaTH4eCKOTro
ananu3a B 10—11 knaccax Ha 6a30BOM YPOBHE SIBJISIFOTCSI:

dbopMupoBaHUE IEHTPAIBHBIX MATEMATUYECKUX TOHATUHN (YUCIIO0, BEIUYNHA,
reomeTpudeckas purypa, nepeMeHHasi, BEpOATHOCTb, (PYHKIIHS ), 00€CTICUMBAIOIINX
MPEEMCTBEHHOCTh W NEPCHEKTUBHOCTb  MaTeMaTU4YeCcKoro  oOpa3oBaHUs
oOyyJarommxcs;

MO/BEACHUE O0YYaIOIIMXCs HA JOCTYIMHOM JUIsl HUX YPOBHE K OCO3HAaHHUIO
B3aMMOCBSI3M MaTEMATHKHA U OKPYXKAIOIIEro MHpA, MOHHMMAaHUE MATEMAaTUKH KAk
4acTH O0IIeH KyJIbTyphl YEJIOBEUECTBA;

Pa3BUTHE WHTEIICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
MO3HABATEJIbHOW  AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIUICHUS, UHTEpECa K U3YYEHUIO MAaTEMATHKY;

dbopmupoBanre (HYHKIIMOHATLHON MaTeMaTHYEeCKOW TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTEMATUYECKHUE ACIIEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYaIUSIX U PU
W3YYEHUHM JIPYTMX Y4YEOHBIX MPEIAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (QopMyaupoBaTh HMX Ha S3bIKE MaTeMaTUKH U CO3/1aBaTh
MaTeMaTUYECKHE MOJIEIHN, IPUMEHITh OCBOCHHBIM MaTeMaTHYECKUM armapar s
pelIeHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3aj]ay, WHTEPIPETUPOBATh U OILICHUBATH
MOJTyYEHHbIE PE3YyJIbTATHI.

MECTO YYEBHOI'O ITPEJMETA B YYEBHOM IIJIAHE

B yueOHOM maHe Ha M3ydyeHHe Kypca aareOpbl U Hadyajl MaTeMaTUYECKOTo
aHayn3a Ha 0a30BOM ypOBHE OTBOAMTCA 2 yaca B Hezento B 10 kimacce u 3 yaca B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydenust — 170 gacos.



COLEP KAHUE YYEBHOI'O TIPEJIMETA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A»

10 xnace

Yuciaa 1 BBIYUCTCHUSA

Pannonanbubie uncna. OOBIKHOBEHHBIE U JECATUYHBIE NPOOU, MPOIEHTHI,
OecKOHEUHblE  MepuoAuYeckue  JpoOu. ApuMeTHUYecKue  omepanud  C
palMOHAIbHBIMU YK CIIAMU, IPE0Opa30BaHUs YUCIOBBIX BbhIpaxeHui. [Ipumenenne
Ipo0eil U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlelicTBuTeNnbHBIE 4Yucla. PanuoHalbHBIE W UPPAUMOHAIBHBIE YHUCITA.
Apudmernueckne omepanud ¢ JeWCTBUTEIbHBIMU dYHuciIamu. [IpubOmmkEHHBIC
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ uensiM  TokaszareneM. CrangaptHas ¢opMa  3amucu
JNeUCTBUTENB HOTO uucna. HMcmonp3oBanue monxonsmied ¢GopMbl  3alucu
JEUCTBUTEIBHBIX YMCEN I PELICHUS NPAKTUYECKUX 3aJad U IPEACTaBIICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypajdbHOM  cremeHu. [ledcTBus ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyc, KOCHHYC U TaHT€HC YUCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOPA30BaHMUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHEHHE, KOpPEHb ypaBHEHHs. HepaBeHCTBO, pelIEHHE HEPAaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nienpix 1 1poOHO-pAIIMOHATFHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHU M.

[IprmeHeHnEe ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a]1a4
U 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

DOyHKUUM U TPaduKu

OyHkuus, cnocodbl 3amanus QyHkuuu. ['paduk dyskiuu. Bzaumuo
oOpaTHbIe (PYHKIUH.

OO6nacth omnpeAesneHruss 1 MHOXKECTBO 3HaueHuil ¢pyHkuuu. Hynu ¢pyHkuuu.
[TpomexyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

Crenennast GpyHKUMS ¢ HATYpaJIbHBIM U LIEJBIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauk KOpHsS N-Oi CTENEHHU.

Tpuronomerpuueckass OKPYKHOCTb, OIPEICIICHUE TPUTOHOMETPUUYECKUX
(GyHKIIHUNA YUCIIOBOTO apTyMEHTA.

Havana MaTeMaTH4eCKOro aHAIM3a

ITocaenoBaTeabHOCTH, CIIOCOOBI 3aJ1aHUs MIOCJIE0BATESIIbHOCTEH.
MOHOTOHHBIE MOCIIENOBATEIBHOCTH.



ApudmeTrnueckas u reomeTpuueckas nporpeccun. beckoneuno yoniBaromas
reoMmeTpuueckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOLIEH M€OMETPUUECKON
nporpeccuu. PopMyiia CIOXKHBIX MPOLEHTOB. Vcronb30BaHWE MPOrPEeccUy s
pEILICHUs peasIbHBIX 3aj]ad MPUKIAJHOTO XapaKTepa.

MHosKecTBa M JIOTMKA

MHoxecTBo, oreparuu Haj MHO’KECTBaMHU. Jnarpammsl
Olinepa—BenHa. [IpuMeHeHne TEOpETHKO-MHOXKECTBEHHOI'O — ammapara Ul
ONHCAHMS PEeaNTbHBIX MPOLECCOB M SBJICHWUW, NPU PEIICHUH 3a1ad W3 JPYrux
y4€OHBIX NMPEAMETOB.

Omnpenenenue, TeopeMa, CIeICTBHE, T0Ka3aTEIbCTBO.

11 kaace

Yuciia u BBIYMCTICHUS

HatypaneHbie u nesnblie yncia. [Ipu3Haku J1eIMMOCTH LEIIbIX YUCEIL.

CreneHb ¢ pauMOHAJIBHBIM NTOKa3aresieM. CBOMCTBA CTEIIEHH.

Jlorapudm uncna. JleciTuuHble U HATypajIbHbIEC JTOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXeHU, COEpPKALUX JTOrapU(PMBbI.

[IpeoOpa3oBaHue BBIpaXKEHUM, COJAEP)KALIMX CTENEHU C palMOHAIbHBIM
IIOKAa3aTeJIEM.

[IpuMmepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3aTenbHblE ypaBHEHMS 1 HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS! U HEPABEHCTBA.

CucreMsbl JINHEVMHBIX ypaBHEHUN. Pelienre npukinaaHbixX 3a1a4d ¢ MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

Cucrembl U COBOKYITHOCTH PAIllMOHANIbHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHeHne  ypaBHEHUW, CHUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 33/1a4 U3 pa3IMuHbIX 00J1acTeil HayKU U peaibHON KU3HU.

DOyHKUUM U TPaduKu

Oynkiusa.  [lepuonuueckne  ¢yHkimu. [IpoMexxyTku MOHOTOHHOCTH
byakuun. Makcumymbl 1 MUHUMYMBI (QyHKIIMUA. HaunOosblliee U HaumMeHbIIEe
3HaYeHHE (PYHKLIHUU HA TPOMEXKYTKE.

Tpuronomerpuyeckue QPyHKITUN, UX CBONCTBA U TpaUKH.

[TokazaTtenbHas 1 orapupmuueckas QyHKUHUU, UX CBOMCTBA U rpauKH.

Hcnons3oBanue rpadukoB PYHKIUN 711 pelIEHUs] YPABHEHUI U JIMHEWHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (PYHKIMA 11 KCCICIOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aady U3 JPYTrUX Y4EOHBIX
MPEAMETOB U PEATBHON KU3HU.

Hauana MaTeMaTH4eCcKOro aHajan3a

HenpepriBabie GpyHKIIMN. MeTOI MHTEPBAJIOB JIJIsl pEIICHHsI HEPABEHCTB.

[IpousBognasi QyHkiuu. ['eomeTpuueckuii W (PU3NYECKHN  CMBICT
MIPOU3BOJHOM.



[IpousBogubie  3ieMeHTAapHBIX  QyHKIMA.  DOpMylbl  HAXOXJIEHUS
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHIA.

[IpumeHeHne NpoU3BOAHOM K UCCIEN0BaHHUIO (DYHKIIMKA HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIETro 3HaueHus1 QyHKIMU Ha
OTpE3KE.

IIpuMeHeHne NpPOW3BOMHOM I HAXOXKJICHUS HAWIy4yllero pELICHUs B
IPUKIAJAHBIX 3aJadax, Uil OIpENeNieHHus CKOPOCTH IIpoLecca, 3aJaHHOTrOo
dbopmyoit wiu rpadpuKoMm.

[lepBooOpaznas. Tabnuia nepBooOpa3HBIX.

Wuterpan, ero reoMerpuueckuii M (Qu3MUeckuii cMbicia. Borumncienue
uHTerpaina no gpopmyie Herorona—IJleiiOHuna.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBbI
YUYEBHOI'O IPEIMETA «AJITEBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A»

JIn4YHOCTHBIE Pe3yJIbTATHI

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHHUSI TMPOrPAMMBI  Y4EOHOTO TMpeaMera
«Anredpa u Hayajaa MaTEMAaTHYECKOTO aHAIM3a» XapaKTEPU3YIOTCS:

I'pasicoanckoe eocnumanue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOM MO3UIIAN 00YYAIOIIETOCT KaK aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOTO OOIIECTBA, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
OpoLEeAyp TpakIaHCKOTO oOmiecTBa (BBIOOPBI, OMPOCH W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYyHKUUSIMHY ¥ Ha3HAYCHHUEM.

Ilampuomuueckoe socnumanue:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN TPaKIaHCKOW HJIEHTUYHOCTH, YBAXKCHUS
K IIPOIIJIOMY Y HACTOSIIIIEMY POCCUICKOW MaTEMAaTHUKH, LIECHHOCTHBIM OTHOIIIEHUEM
K JOCTHUKEHUAM POCCUUCKUX MATEMaTUKOB M POCCHUICKOW MaTeMaTU4YECKOU
IIKOJIbI, K HCMOJB30BAHUIO 3TUX JOCTHKEHUU B JPYTrUX HAyKax, TEXHOJOTHUSIX,
chepax YKOHOMUKH.

/lyxo06Ho-Hpascmeennoe 60CnUMmMaHue:.

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTIOCTUKEHUM HAYKH U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYyIIETo.

Icmemuyeckoe gocnumanue:

ACTETUYECKUM OTHOIIEHHWEM K MHUpPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PEeIICHUH, PACCYKICHUI; BOCTPUUMYUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3uueckoe eocnumanue:

c(OPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKUE 3HAaHUS B
MHTEpecax 3J0poBOro u 6e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U
OTHbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN ACATEILHOCTHIO.

Tpyoosoe éocnumanue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM IIEHHOCTU TPYJIOIIO0US; HHTEPECOM K
pazmuuHbiM  chepaM  NMpodeCCHOHANBHOM  JCSATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccurn W peamu3oBBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa TMPOTSIKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH.

JKonozuueckoe socnumanue:



c(OPMUPOBAHHOCTHIO HSKOJIOTHMUECKON KYJIbTYPbl, MOHUMAHUEM BIHSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPHUPOJHON U COLIMATBbHOU
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpolIieM;
OpUEHTAlMell Ha MNPUMEHEHUE MaTEMAaTUYECKUX 3HAHUW JUIA pPEIICHUs 3a1a4
B 00JIaCTH OKpyKarouield cpejpl, IUIAHUPOBAHUS TIOCTYIIKOB M OLEHKH HUX
BO3MOKHBIX MOCHEACTBUN JIJIS1 OKPYKAIOLIEH Cpe/Ibl.

Ilennocmu nayunoz2o no3Hanus:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTeMaTHYECKON HayKM Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTH JJIsl PAa3BUTHUs LMBWIM3ALMU; OBJIAJEHUEM SI3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIAATh INPOEKTHYI0 M HCCIEHOBATEIBCKYIO JESATEIbHOCTD
VHIUBUYAJIBHO U B TPYyIIIIE.

MeTanpeaMeTHbIe pe3yJbTAThI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHUS IPOTPAMMBI YIEOHOTO TIPEIMETA «)
XapaKTEepU3YIOTCS OBJIAJEHUEM YHUBEPCAIbHBIMU MTO3HABATEIbHBIMU JIEUCTBUSAMM,
YHUBEPCAIbHBIMM  KOMMYHHUKATUBHBIMU  JICCTBUSIMH,  YHUBEPCAJIbHBIMU
PEryJISATUBHBIMH JIEUCTBUSMM.

1) Ynueepcanvuvie noznasamenvuuie oeiicmeus:

bazosvie nocuueckue oeticmeust:

BBISBJISITh M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKA MaTEMATHYECKUX
OOBEKTOB, TOHSTUN, OTHOIICHHH MEXAYy TMOHATUSIMHU;  (HOPMYIUPOBATH
OTpeieSICHUs] TIOHSITUI; yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJN3a;

BOCIIPUHUMATh,  (HOpPMYyIUpOBaTh U  MpeoOpa3oOBHIBATH  CYXKICHUS:
YTBEPAUTEIILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIIIHE; YCIOBHBIC,

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOIIOJICHUAX W YTBEPKICHUSX; MpeJiaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JenaTh BBIBOJbI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITEJIBHO JI0KA3aTEeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, TPUBOIUTHh TPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CYXJECHUS U BHIBOJIBL;

BbIOMpATh CcHoco0 pemieHus ydyeOHOM 3ajaud (CpaBHHUBATh HECKOJbKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO NN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

basosvle uccneoosamenvckue deticmeusi:

WCIIOJB30BaTh BOMPOCHl KaK MCCIENOBATENIbCKUII MHCTPYMEHT IO3HAHUS;
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpodsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, aAPTYMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;
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IIPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAHNE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro o0beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMHU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOSTENbHO (HOpMYTUPOBaTh 000OIIEHHUST U BBIBOJBI MO pe3yJibTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE IIPOllecca, a TaKKe BBIIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Paboma c ungpopmayueii:

BBISIBIIATH JepUIMTHI HHPOPMAIIUU, JaHHBIX, HEOOXOMUMBIX JJI OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a]1a4H;

BBIOMPATh HHPOPMAIIUIO U3 UCTOYHUKOB PA3TUIHBIX THUIIOB, AHAIM3UPOBATH,
CHUCTEMATU3UPOBATH U UHTEPIPETUPOBATH HH(POPMALINIO PA3TUYHBIX BUJIOB U (hOpM
MPEJCTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOPMAIIUIO, MPEJCTaBIATh €€ B pasNuyHbIX (popmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJEXKHOCTh uHdopMaIuu 1o CaMOCTOSITETILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Ynueepcanvnvie kommynukamueHole oeiicmeus:

Obwenue:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYXKJEHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEJISIMU OOIIEHUS; ICHO, TOUHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3pEHUS B YCTHBIX
U THCHhMEHHBIX TEKCTaxX, JaBaTh TOSICHEHUS TIO XOJy pElIeHUs 3ajauyu,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJIbTar;

B X0/ie OOCYKJIEeHHS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIa€MOM TEMBI,
npoOJemMbl, pelaeMod 3aJauyd, BbHICKA3bIBATh WJEH, HAILIEJIEHHbIE Ha TOHMCK
pEUIEHNUs; COIMOCTABISITh CBOU CYXKIEHUA C CYXKICHUSAMHU APYTMX YYACTHHKOB
nuanora, oOHapy>KUBaTh Pa3jIMYUe€ W CXOACTBO TO3UIMH; B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPEACTABIATh PE3YIbTAThl PEIICHUS 3a4a4l, SKCIIEPUMEHTA, UCCIEA0BaHU,
MIPOEKTa; CaMOCTOSITENIbHO BBIOMpPATh (QopMaT BBICTYIUICHHS € Y4YETOM 3ajaad
IPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

Compyonuuecmeo:

MMOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHANBUIYATbHOMN
paboThl Mpu pelleHHH Y4eOHbIX 3aJady; MPUHUMATh 1Eeldb COBMECTHOU
NeSATEIbHOCTH, TJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pPabOThI, pacnpeneisiTh
BUJIBI pa0OT, IOTOBAPUBATHCS, 0OCYKIATh MPOIECC U pe3yJIbTaT padoThl; 000011aTh
MHCHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPYMIOBLIX (opmax paboThl (00CyxaeHUsl, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIC); BBITIOIHSATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICHCTBHUS C IPYTUMHU YWi€HAMU KOMaH/bl; OLICHUBATh Ka4€CTBO CBOEIO BKJIaJa
B OOmUHA TPOAYKT TO KpUTEPUsIM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aUMOJCHUCTBU.

3) Yuugepcanvhoie pezyisamuenvle 0eicmeust.
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Camoopeanuzayus:

COCTaBJIAITh IJIaH, aJITOPUTM PEILIEHUs 3a7au, BBIOUPATh CIIOCOO pEeIIeHHUs C
y4€TOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YYETOM HOBOW MH(pOpMaLUK.

CamoxoHmpons:

BJAJE€Th HABBIKAMU I[IO3HABATEIbHOM  peQIeKCMM Kak  OCO3HAaHMs
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB; BIAACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca W pe3yibTara pelieHHs
MaTeMaTUYECKOM 3a4a4H;

MPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PELICHUHN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIE€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHUBATh COOTBETCTBUE PE3yiIbTaTa UEIU U YCIOBUAM, OOBSICHATH IPUUNHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATEIIbHOCTH, HAXOUTh OLIUOKY,
J1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

IIpeamMeTHbIe pe3yabTaThI

10 kaace

Yucaa 1 BBIYUCTCHUSA

OnepupoBaTh NOHATUSMU: PALNUOHAIBHOE U JIEMUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

Beimonuare  apudmernueckue — omnepand ¢ paldOHAJbHBIMU U
JICVUCTBUTEILHBIMH YHCIIAMH.

BrinonHaTs npuOamKEHHBIE BBIUYMCICHUSI, UCTIONb3Ys IIpaBUiia OKPYTJICHUS,
JIeNIaTh TPUKUAKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM.

OneprpoBaTh MOHATUSMH: CTENEHb C LEIBIM ITOKa3aTeJIeM; CTaHAApTHAas
dopma 3amucu JACUCTBUTENBHOTO YKCIA, KOPEHb HATypaJbHOW CTEMCHH,
UCITIOJIB30BATh MOAXOASIIYIO0 (hOPMY 3aIMMCH ICUCTBUTEIIBHBIX YHCEIT JIJISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.

OneprpoBaTh NOHATUAMU: CHHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOTO YIIIA;
MCITI0JIb30BATh 3aMKCh MPOU3BOJIBHOTO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUUIECKUE
byHKIUN.

YpaBHeHUS U HEPABEHCTBA

OneprpoBaTh MOHATHAMU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO; IIENOE,
palOHAJIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BrinonHate npeoOpazoBaHusi TPUTOHOMETPUUECKUX BBIPAKECHUN M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

Brinonuate npeoOpazoBaHus LENbIX, PAlMOHATBHBIX W UPPALMOHAIBHBIX
BBIPAQKEHUW U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALIMOHATBHBIX
YPaBHEHUW U HEPABEHCTB.

[TpuMeHsTh ypaBHEHUS] K HEPABEHCTBA JIJISl PEIICHUSI MAaTEMaTHYECKHUX 3a/1a4
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOM KU3HH.
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MonenupoBaTh peanbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTaBISATh
BBIDAKCHMSI, YPAaBHEHMs, HEPABEHCTBA 110 YCIOBHIO 3aJadd, MCCIEN0BATh
IOCTPOEHHBIE MOJEIIU C UCIIOJIb30BAHUEM allapara ajareopsl.

DOyHKUUM U TpaduKku

OnepupoBaTh NOHATUAMU: (PYHKLHMSA, CIIOCOOBI 3a1aHusl (PyHKIMU, 00JIACTh
ONpEeENeHUs] U MHOXECTBO 3HayeHUM (yHKuuu, rpaduk (QyHKUHH, B3aWMHO
oOpartHbie (QYHKITUH.

OnepupoBaTh MOHATHSAMH: UYETHOCTh W HEUETHOCTH (YHKUWH, HYIH
(bYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduku QyHKUIKN A peLICHUS] YpaBHEHUIA.

Ctpouth U 4yuTaTh rpaQuKu JIUHEHHOW (QYHKUIWHU, KBAIPATUIHON (YHKIUH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Ucnonb3oBath rpaduku (yHKUUNA JISI KCCIEIOBAHHUS MPOILECCOB U
3aBHCUMOCTEH MpH PELIEHUU 33/]a4 U3 IPYruX y4yeOHBIX MPEIMETOB U peajbHOU
KU3HU; BbIpaXaTh GOpMyJIamMH 3aBUCUMOCTH MEXy BEIIMYMHAMM.

Havana mareMaTH4ecKOro aHaIu3a

OnepupoBaTb NOHATUSAMU: IIOCIEIOBATEIBHOCTh, apudmeTuyeckas Hu
reOMETPUYECKast IPOTPECCUMU.

OnepupoBaTh MNOHIATUAMH: OECKOHEUHO YyOBbIBaIOLlasi TIeOMETpUYecKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIEeH reOMETPUUECKON MPOTPECCHH.

3ajaBaTh NOCIEI0BATENBHOCTH PA3TUYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEAOBATENBHOCTEN U MPOTPECCUI JIJIST PELLICHHUS
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

MHoKecTBa M JIOTHKA

OnepupoBath MOHATUAMH: MHOXKECTBO, ONEpally HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapar Jisi  ONKCaHUSA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUH 3a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBath MOHATUIMH: OINpENEIICHUE, Teopema, CJIEJICTBHE,
JI0Ka3aTeIbCTBO.

11 kaace

Yucaa v BIYUCICHUSA

OnepupoBaTh TOHATUSMH: HATypaJdbHOE, IEJI0E€ YHCIO; HCIOIb30BATh
MPU3HAKN JIEJIMMOCTH LIEJIBbIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIC MHOXKUTEIN
JUUISL pEILLICHUS 3a1ay.

OnepupoBath NOHSATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBatTh MOHITUSMU: Jorapu(dm yucia, IeCITUYHBIC U HATypajlbHbIC
JgorapuMsl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsaTh CBOWCTBA  CTEMEHW JUIsi  TPeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATH TOHATUSIMH: IOKA3AaTEIBbHOE YPAaBHEHHWE WM HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIbI ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.
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BoimonusaTe mnpeoOpa3oBaHHUsl BBIPAKEHUH, COAEpXKAIIUX Jorapudmsr;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JJOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

Haxonuts pemenus npoCTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUSAMHU: CUCTEMA JIMHEWHBIX YPaBHEHHUU U €€ pELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3aa4.

HaxonuTts pemenns NpoCcTeNINX CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MopenupoBaTh pealbHbIE CUTYallUM Ha S3bIKE€ alreOpbl, COCTABISTH
BBIPDAXKECHUs, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI IO YCIOBHIO 3a/a4H,
MCCJIEI0BATH MIOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM allapara aareopsl.

DYyHKIUHN U TPAPUKHU

OnepupoBarh  NOHATUSAMU: IEpUOAUYECKAsT  (DYHKIMSA,  MPOMEKYTKH
MOHOTOHHOCTH  (YHKIUH, TOYKH JKCTpeMyMa (yHKUIUH, HauOoiblliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHON IpauKoM.

OnepupoBaTh MOHATHUAMU: T'paUKHU MOKA3aTEIbHOU, JorapuMUUEcKOll U
TPUTOHOMETPUUYECKUX (PYHKIUI; N300paxaTh UX Ha KOOPAWHATHOM MJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS YPAaBHEHUM U HEPABEHCTB.

N300paxaTh Ha KOOPIAMHATHON IJIOCKOCTU IpaUKu JTUHEHHBIX YpaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JINHENHBIX YPAaBHECHUM.

Ucnonb3oBath rpaduku (yHKIUNA 719 UCCIEIOBAHUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIHMH.

Hayaja MaTeMaTH4eCcKOro aHajaim3a

OnepupoBath NOHATUSAMU: HENPEPbIBHAS (PYHKUUS; NPOU3BOIHAS QYHKIINU;
UCITI0JIb30BaTh F€OMETPUUYECKUIN M (PU3MUECKUI CMBICI MPOU3BOIHOM JJI peleHUs
3a1ad.

HaxoauTs npou3BoHbIE 371€EMEHTAPHBIX (DYHKLUMN, BBIYUCIISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh MPOU3BOIHYIO ISl HCCIIEOBaHMS (PYHKIIMU HA MOHOTOHHOCTD
Y KCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIECIOBAHUS K IIOCTPOCHUIO TPauKOB.

Hcnonp30BaTh NPOU3BOAHYIO JUI HAXOXKACHUSA HAWIy4dlIero pelieHus B
IIPUKIIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBarh NOHATHSMHU: [EpBOOOpa3Hass M HMHTErpai; IMOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.

Haxonutb nepBooOpa3Hbie AeMEHTAPHBIX (YHKUWMA; BBIYUCIATh MHTETpal
no ¢popmyne HotoTona—JIelOnuna.

Pemars npuknaaHeie 3a1a4u, B TOM YHUCIE COUUAIBHO-3KOHOMHYECKOTO U
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMAaTHYECKOTO aHAJIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 xiace

Ne | HammenoBanmne | KosmuecTBO 4acoB DJIEKTPOHHBIC

n/ |pasgenoB uteM | Bcero | Kontponbubie | [Ipaktuueckue | (LUPpOBBIE)

I | IporpaMMbl paboThI paboThI obpazoBaresb

HBIE PECYPCHI

1 | MHoxecTBa 14 1 bubnmmoreka
palMOHAIbHBIX HOK
u https://m.edso
JEHCTBUTEIILHBI 0.ru/1568aba3
X YHCEJL.
PanmonanbsHubie
ypaBHEHHS U
HEpPaBEHCTBA

2 | ®yHKUIHNH H 6 bubanoreka
rpaduKu. HOK
CremneHs ¢ https://m.edso
LETBIM 0.ru/1568aba3
IMoKa3aTelIieM

3 | Apudpmernueck | 18 1 bubmuoTteka
Ui KOPEHb N—O01 HOK
CTCTICHH. https://m.edso
Wpparnmonansa 0.ru/1568aba3
bIC YpaBHEHUS U
HEpPaBEHCTBA

4 | ®opmyibl 22 1 bubnuoteka
TPUTOHOMETPUH. LHOK
Tpuronomerpuy https://m.edso
eCKHe 0.ru/1568aba3
ypaBHEHUS

5 | IlocnenoBarens |5 bubmmoreka
HOCTH U [HOK
IPOTPECCUU https://m.edso

0.ru/1568aba3

6 | IToBTopenwue, 3 1 buGmmoreka
006o01eHue, HOK
CHUCTEMAaTH3aLIHsI https://m.edso
3HAHUH 0.ru/1568aba3

OO0111ee KOJIUYECTBO 68 4 0

4acoB I10 IporpaMme
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11 kaacc

Ne | HammenoBanne | KoimdecTBo 4yacoB DIIEKTPOHHBIE
n/ | pasnenoB uteM |Bcero | Konrponbnbie | [Ipaktuuecku | (HudpoBbIe)
0 | IpOrpaMMbl padoTHI € padoThI oOpazoBareb
HBIE PECYpPChI
1 | Crenens c 12 1 bubmmoreka
paloOHaIbHBIM HOK
ITOKAa3aTCIIEM. https://m.edso
[TokazaTenpHas o0.ru/fl1lc4afd
GyHKIHS.
[Toka3aTenbHbie
ypaBHEHUS U
HEPaBEHCTBA
2 | JlJorapudpmuueck | 12 bubnuotexa
ast QyHKIIHS. HOK
Jlorapudmuyeck https://m.edso
Ue YpaBHCHHUS U o0.ru/fllc4afd
HEpaBEHCTBA
3 | Tpuronomerpuu |9 1 bubmuoTteka
eckue PyHKIUu HOK
U MX TpaQUKH. https://m.edso
Tpuronomerpud 0.ru/fl1c4afd
ecKue
HEPaBEHCTBA
4 | [IpousBoaHas. 24 1 bubanoreka
[Ipumenenue HOK
POU3BOTHOM https://m.edso
0.ru/fl1c4afd
5 |MHWurerpanuero |9 bubnunoreka
[IPUMEHEHUSA LHOK
https://m.edso
0.ru/fl1c4afd
6 | Cucremsl 12 1 bubnuoteka
YpaBHEHUM HOK
https://m.edso
0.ru/fl1c4afd
7/ | HatypanbHbie u | 6 bubnnoreka
LEJIBIE YHClIa I[HOK
https://m.edso
0.ru/fl1c4afd
8 | IloBTOpeHue, 18 2 bubnuoreka
o00o01eHue, [HOK
CHUCTEMaTH3aIUs https://m.edso
3HAHUH 0.ru/fl1c4afd

16


https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

OO011ee KOJIUYECTBO
9acoB I10 ITporpamMme

102
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