MHWHHUCTEPCTBO IMPOCBEINIEHUA POCCUMCKOM ®EJEPAIIUU
Komurer no oopazoBannio Cankr-Ilerepoypra
Anvunucrpanus Kpacaorsapaeiickoro paiiona Cankr-IlerepOypra

I'ocynapcTrBenHoe 0101KeTHOE 0011€00pa30BaTEIbHOE YUPEKICHUE
cpeaHsis 001eoOpasoBaTebHas mKkoJa Ne 134
Kpacnorsapaeiickoro paitona Cankr-Ilerepoypra umenn Ceprest lyako

IMPUHATO COI'ZTACOBAHO YTBEPKJAEHO
Ilenarorn4eckum COBETOM 3aMecTuTeNnb JUpeKTopa Hupexrop
I'BOY COI Ne 134 no YBP
Canxkr-IlerepOypra um. C. / M.A. Hukudoposa/
Hynko / M.H. KymaueBa/
ITpotokoi ot 29.08.2025 Ne 9/25 29.08.2025 ITpuka3 ot 29.08.2025 Ne 82/71

rOCYAAPCTBEHHOE BIOAETHOE
OBLEOBPA3OBATEJIbHOE YYPEXAEHNE
CPEAHAA OBLLEOBPA3OBATE/IbHAA LUKOJIA
Ne 134 KPACHOIBAPLEMNCKOIO PAVIOHA
CAHKT-NETEPBYPI'A UMEHW CEPTEA AYAKO
2025.08.29 11:38:02 +03'00'

PABOYASA ITPOTPAMMA
yueOHOro npeamera «AJiredpa v Ha4ajga MaTeMaTH4eCKOro anajan3a. bazosbii
YPOBEHb)

st ooywaromuxest 10-11 kimaccoB

Cankr-IletepOypr
2025



COILEPKAHHUE

TTOSACHUTEJIBHAS BAIIHICKA ..ottt e s s e s 3
COLAEPXAHUE YUEBHOI'O ITPEJIMETA......c.oiiiiiiiiiiiitecnetest e s 7
IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3VIIBTATDBI.......cociiiiiiiiiiiiiinicicnectccce 10
TEMATHUYECKOE ITNTAHHUPOBAHUE. ..o 17
[TPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbBTATAM OCBOEHNS OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBILL........coiiiiiiiiiiiiictcicceene e e 19
[TPOBEPAEMBIE SJIEMEHTDBI COAEPIKAHMS ..ottt 23
ITPOBEPAEMBIE HA EI'2 [10 MATEMATUKE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOH OBPA30OBATEJIbHOUN ITPOI' PAMMEBI CPEJJHEI'O OBINEI'O OGPA3OBAHMUA........... 26
INEPEYEHD JIEMEHTOB COJEPXXAHIA, IPOBEPAEMBIX HA EI'D I1O MATEMATUKE............ 31



MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOro Kypca «Anrebpa W Hayala MaTeMaTHYECKOTO
aHann3a» 0a30BOro ypoBHs Uit oOywarommxcsi 10 —11 kmaccoB pa3paboTaHa Ha
ocHOBe PenepanbHOro rocyJapCTBEHHOTO 00pa3oBaTENIbHOTO CTaHAApPTa CPEIHEro
obmero o0pa3oBaHHsA, € Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBAaHUH,
OPEIbSIBISIEMBIX K MaTeMaTH4YeCKOMY OOpa3OBaHUIO, M TPAIUIUN POCCUKCKOTO
oOpa3zoBanus. Peanmzanus mnporpaMmbl OOECIIEYMBACT OBJIAJACHUE KIFOUECBHIMU
KOMIIETEHIIMSIMHA, COCTaBJIIOIIMMU OCHOBY JUISI CaMOPa3BUTUSL U HENPEPBHIBHOTO
o0Opa3oBaHMsl, LIEIOCTHOCTh OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO M I103HABATEIBHOIO
Pa3BUTHS JINYHOCTH O0YUYaOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTUYECKOTO aHAIU3a» SIBJISICTCS OJHUM W3
HanOoJIee 3HAYUMBIX B MIPOrpamMMe CTaplIeH MIKOJIbI, TOCKOIBKY, C OJTHOW CTOPOHBI,
OH o0ecne4YrBaeT WHCTPYMEHTANbHYIO 0a3zy JUisi HM3y4YeHHs BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, a C JAPYIOd CTOPOHBI, (POPMUPYET JOTMYECKOE U aOCTPAaKTHOE
MBIIUIEHHE YYallUXCAd Ha YPOBHE, HEOOXOJUMOM Uil OCBOEHHS KYpCOB
uH(pOpMaATHKH, OOIIECTBO3HAHMS, HCTOPUH, CIIOBECHOCTH. B pamkax maHHOro Kypca
y4Yallllecsi OBJIAJCBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAyKH, KOTOpas
bopMyIHpYET CBOU JOCTHKEHUS B MaTeMaTHYECKOH (hopme.

Kypc anreOpbl u Havyaqm MaTeMaTHUYeCKOro aHaliM3a 3aKJIaJbIBA€T OCHOBY IJIs
YCIEUTHOTO OBJIAJICHUS 3aKOHAMU (DU3UKH, XUMUHU, OMOJIOTHHU, TOHUMAHUSI OCHOBHBIX
TEHJEHIIUA SKOHOMUKH M OOIIECTBEHHOM >KM3HU, TMO3BOJSET OPUEHTHUPOBATHCS B
COBPEMEHHBIX ITU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BATh
UX B TIOBCEJHEBHOW >XU3HU. B TOXXe BpeMs oBlajieHue aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHM MaTE€MaTUYECKUMH KOHCTPYKIMSIMH Pa3BUBACT YMEHHE HaXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH  YTBEPXKACHHUS, MCIOJIb30BAThH
00001IeHrne W KOHKpETH3alluio, aOCTparupoBaHWE U aHAJIOTHIO, (opMupyer
KpEaTUBHOE M KPUTUYECKOE MbIIIeHHe. B xome u3ydeHus anreOpbl W Hayal
MaTEMaTUYECKOr0 aHalKM3a B CTApUICH IIKOJE yYalluecs MOJy4YaloT HOBBIM OMBIT
pelleHns] TPUKIAIHBIX 3a]lad, CaMOCTOSTEbHOTO TOCTPOCHHUS MaTeMaTHYECKHUX
MOJIeJIe peabHbIX CUTYaIM U UHTEPIIPETALUK MOJYYECHHBIX PEIICHUH, 3HAKOMSITCS
C IpyUMEpaMu MaTeMaTUYECKUX 3aKOHOMEPHOCTEMN B MIPUPOJIEC, HAYKE U B HICKYCCTBE, C
BBIJIAIOIINUMUCSA MAaTEMATUYECKUMU OTKPBITUSAMH U UX aBTOPAMH.

Kypc oOnamaer 3HAUYUTENBHBIM BOCHUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIN
peanu3zyeTrcsi Kak 4epe3 y4eOHBIM Marepuall, CIOoCOOCTBYIOMIMN (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHUS, TaK M uepe3 crenuduky ydeOHOU IesTeIbHOCTH,



TpeOyroIIel caMOCTOATEIbHOCTH, aKKYPATHOCTH, MPOIOJKUTEIHON KOHIIEHTPAIUU
BHHMAaHMS U OTBETCTBEHHOCTH 3a IOJYYEHHBIN pe3yJIbTar.

B ocHoBe MeTonuku 00ydeHus anreOpe U HadajlaM MaTEMaTHYECKOIro aHaJln3a
JICKUT I€ATEIbHOCTHBIA MPUHIUI OOy4EHHUS.

CrpykTypa Kypca «Anredpa U Hayajla MaTeMaTHYECKOTO0 aHajIn3a» BKIIOYAET
CIIEYIOIME COACPKATEIBbHO-METOAUYECKUE JUHUU: «Yucna W BBIYUCICHUS,
«DyHKIMHU U rpagukny, «YpaBHEHHs U HEpaBeHCTBa», «Hauana maTemaTnueckoro
aHanu3a», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-METOIUYECKHE
JUHUM U3y4YaloTCs Ha TMPOTSHKEHUH JBYX JIeT OOy4YeHHMs B CTaplield IIKOJeE,
€CTECTBEHHO JOIOJHAA IPYr Ipyra U IOCTENEHHO HACBIMASCh HOBBIMM TEMAaMHU U
pazaenamu. [laHHBIN KypcC SIBISIETCSI MHTETPAaTUBHBIM, [TOCKOJIbKY OOBEIUHSET B ceOe
COJIEp’KaHUE HECKOJBbKUX MaTeMaTHMYECKUX IUCLMIUIMH: anredpa, TPUTOHOMETpHS,
MaTeMaTHYECKUM aHAIN3, Teopus MHOKecTB M 1p. [lo Mepe Toro kak ywammuecs
OBJIAJICBAIOT BCE Oojee IIUPOKUM MATEMAaTUYECKUM  amlmapaTtoM, y HHX
NOCJIE0BAaTENbHO  (OPMUpPYETCS W COBEPUICHCTBYETCS ~ YMEHHUE  CTPOHUTH
MaTeMaTUYECKYI0 MOJIEIb PEAJIbHOM CHUTYyalluH, NIPUMEHATh 3HAHUSA, IIOJyYECHHBIE B
Kypce «Aiurebpa W Hauyajla MAaT€MaTU4YEeCKOro aHaju3a», Uil pelIeHus
CaMOCTOATENBHO  CHOPMYJIMPOBAHHOM  MaTE€MaTHYeCKOM  3ajJadd, a  3aTeM
WHTEPIIPETUPOBATH MMOJTYyUYCHHBIN PE3yJIbTaT.

CopnepxarenpHO-MeTOAUYECKas JIMHUS «YHCiIa M BBIYMCIICHHS 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIIOIb30BaHMSI JIEHCTBUTENIBHBIX YHCEN, KOTOpPOE ObLIO
HA4yaTO B OCHOBHOHW mmikoje. B crapmieil mikoine oco0oe BHUMAHHE YAENSETCS
(GOpMHPOBAHUIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIOYAIOIIUX B Cce0s
UCIIOJIb30BAaHUE PA3IMYHBIX (OpM 3amucu  JEHUCTBUTEIBHOTO 4YHUCA, YMEHHE
PaALOHAJIBHO BBINOJIHATH IEUCTBUS C HUMHU, J1€J1aTh IIPUKUIKY, OLICHUBATh PE3YJIbTAT.
OOyuaromuyecs MOJYy4YalOT HABBIKM MNPUOIMKEHHBIX BBIYMCICHUHM, BBIOJHEHUS
NEUCTBUNA C YMCIIaMH, 3alMCAHHBIMU B CTaHJAPTHOW (opMe, HCIOIb30BAHUS
MaTeMaTHYECKNX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKCHHI.

Jluans «YpaBHEHUST M HEPABEHCTBA» pEaNM3yeTCsl Ha MPOTSIKEHUM BCETO
oOyueHuss B CTaplied MIKOJIe, TOCKOJIbKY B KaXIOM pasfele MporpaMMbl
IPEeIyCMOTPEHO pEHIeHHE COOTBETCTBYIOMIMX 3afad. OOydaromuecs OBIIAJEBAIOT
pPa3NMYHBIMM METOJAMHM PEUIEHUs LEJbIX, PALUOHANBHBIX, HWPPALUOHAJIbHBIX,
MOKAa3aTeJIbHbIX, TIOTAPU(PMHUUECKIUX U TPUTOHOMETPUUECKUX YPaBHEHU, HEPABEHCTB
u ux cucteM. [lomyuyeHHble YMEHHUS HCIONB3YIOTCS MPHU UCCIENOBAaHUM (QYHKIHM C
IIOMOLIBIO NPOU3BOJHOM, PEIICHUU MPUKIANHBIX 3a4a4 M 331a4 HAa HAXOXKICHHE
HauOONBIINX W HaUMEHbUINX 3HaueHH (yHKIuHU. JlaHHas coaeprKaTesbHas JUHUS
BKJIIOYAET B ce0s Takke (OPMUPOBAHUE YMEHUH BBITIOJIHATH PacYEThl MO PopMyIiam,
npeoOpa3oBaHus LEJbIX, PALMOHATBHBIX, HPPALMOHATIBHBIX U TPUTOHOMETPUYECKHUX
BBIPOKEHU, a TAKXKE BBIPAKEHUHN, COJEPKAIIUX CTeneHu u jorapudmel. braromaps
U3YYEHHIO anreOpanyeckoro Marepuajga MpPOUCXONUT JajibHEHIee pa3BUTHE
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QITOPUTMHYECKOTO U AOCTPAKTHOTO MBITIUICHUS YJaIIuXcsi, (POPMUPYIOTCS HABBIKA
JNEeTyKTUBHBIX PACCYXIEHUM, pabOThl ¢ CUMBOJBHBIMU (pOopMamu, IPEeCTaBICHUS
3aKOHOMEPHOCTEH W 3aBHCUMOCTEM B BHJIE PAaBEHCTB W HEpaBeHCTB. Aurebpa
npemaraeT 3¢ HEeKTUBHBIE MHCTPYMEHTHI [T PEIISHUS MPAKTHIECKUX ¥ €CTECTBEHHO-
Hay4HBIX 3a/1a4, HArJsiTHO IECMOHCTPUPYET CBOU BO3MOXKHOCTH KAaK SI3bIKA HAYKH.

ConepxxaTenbHO-MeTOAMYECKass JUHUS «DyHKIUU W TpaduKd»  TECHO
neperieTaeTesl ¢ IPyruMHu JUHUSIMU Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 3a7aéT
MOCJIE0BATEILHOCTh M3YUEHUsI MaTepHuaia. M3ydeHue cTemneHHOM, mokazaTeIbHOM,
Jgorapu(pMUUEcCKOl M TPUTOHOMETPUUYECKUX (PYHKIMMA, UX CBOMCTB M TpaduKOB,
WCIIOJIb30BaHUE (PYHKITUW NJIs pemieHus 3a7ad U3 JAPYTHX YYEOHBIX MPEIMETOB U
pealbHOM KU3HHU TECHO CBSI3aHO KaK ¢ MAaTEeMaTHYCCKUM aHAIM30M, TaK U C PEIICHUEM
ypaBHEHHH U HepaBeHCTB. [Ipu 3TOM 00JIbIlIOe BHUMAHKE YeseTcsl (GOPMUPOBAHHUIO
YMEHUS BBIpaKaTh (HOpPMYJaMU 3aBHCHUMOCTH MEXAY pPa3IUYHBIMUA BEITUYHHAMH,
WCCJICIOBAaTh TIOJNyYCHHBIC (YHKIIMH, CTPOUTh WX Tpaduku. Marepuan dToH
COJICP>KaTEJIbHOW JIMHUM HalleJICH Ha Pa3BUTHE YMEHHUU M HABBIKOB, MO3BOJISIONINX
BBIpakaTh 3aBUCUMOCTH MEX]ly BEIMUMHAMHU B Pa3IMYHON (OpMe: aHAIUTUUECKOM,
rpaduyeckoi W cioBecHoW. Ero  wu3ydeHme  CmocoOCTBYeT  Pa3BUTHIO
QITOPUTMUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHHI0O U KOHKPETH3alUH,
HCITOJIb30BAHMUIO aHAJIOTHIA.

ConepxxatenpHas JauHUS «Hadvanma mareMaTHYecKOro aHaid3a» IO3BOJISET
CYIIECTBEHHO PACHIUPUTh KPYyr KaK MaTeMaTHYCCKHMX, TaK M IPHUKIAIHBIX 3ajad,
JIOCTYITHBIX OOYYaIOIIMMCS, Y KOTOPBIX MOSBIISIETCS BO3MOXKHOCTH HCCIIEIOBATh U
CTpOUTh TpaduKu PYHKITUH, ONIPEACTATh UX HAaWOOJBITNE W HAUMEHBIIINE 3HAYCHUS,
BBEIYHCIIATHh IUTOMIAaN (GUTYp W OOBEMBI TEJN, HAaXOAUTh CKOPOCTH W YCKOPEHUS
nporeccoB. JlaHHas cojepkaTeabHass JIMHHS OTKPHIBAET HOBBIC BO3MOXKHOCTH
MOCTPOCHUSI MaTeMaTHYSCKMX MOJIeJied peaJbHbIX CHUTyallud, HaXO0XJICHHS
HAWJIy4IlIeTO PEIICHUS B TMPHUKIATHBIX, B TOM YHCJIE COIMAIBLHO-PKOHOMHYECKHUX,
3a7layax. 3HAKOMCTBO C OCHOBAaMHU MAaTE€MaTUYECKOTO aHaju3a CIOCOOCTBYET
Pa3BUTHUIO a0OCTPaKTHOTO, (HOPMaAIBLHO-JIOTUYECKOTO W KPEAaTUBHOTO MBIIUICHHUS,
GbOopMHUPOBAHNUIO YMEHUI Pacro3HaBaTh MPOSBIICHUS 3aKOHOB MaTEMaTUKH B HayKe,
TeXHUKe U uckyccTBe. OOydaronuecss y3HAIOT O BBIAAIONIUXCS pe3yibTaTax,
MOJTYYCHHBIX B XOJIE€ Pa3BUTHS MaTEeMAaTUKHU KaK HAYKH, U UX aBTOpax.

ConepxaTeapHO-MeTOANMYECKast JUHUS «MHOXECTBAa W JIOTHKa» B OCHOBHOM
MOCBSAIIIEHA  DJJEMEHTAaM  TEOPHUHM  MHOXECTB.  TeOpeTHKO-MHOKECTBEHHBIC
MIPE/ICTABIICHUS] TIPOHU3BIBAIOT BECh KypC INKOJBHONW MaTeMaTWKH W Mpeaiaralor
HanOoJiee YHUBEPCATbHBIN S3bIK, OOBEIUHSIONMINI BCE pa3/ielibl MAaTEMAaTUKH U €€
MIPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MaTEMAaTUYECKHE TUCIUIUIMHBI B EIUHOC
nenoe. [loaToMy BaXHO JaTh BO3MOXHOCTBH IIKOJIBHUKY IMOHHUMAaTh TEOPETUKO-
MHOY>KECTBEHHBIN S3BIK COBPEMEHHOM MaTEMaTHMKH M HCIOJb30BaTh €ro IS
BBIPKECHUSI CBOUX MBICIICH.



B kypce «Anre0pa u Hauajga MaTeMaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT TAKKe
OCHOBBl MaTE€MAaTUYECKOr0 MOJEIMPOBAHUSA, KOTOpPbIE MPHU3BaHbI C(HOPMHUPOBATH
HABBIKM MOCTPOCHUSI MOJIETIEH pealIbHbIX CUTYallud, UCCIEAOBAHMS ITUX MOJECINIEH ¢
NOMOILBIO anmapara anreOpbl M MaTeMaTHYEeCKOro aHaliu3a W HWHTEpHpeTalnuu
MOJIYYEHHBIX pe3yJabTaToB. Takue 3agaHus BIUIETEHbl B KaXKAbIH U3 pPa3JeioB
MPOrpaMMBbI, TOCKOJIBKY BECh MaTepHall Kypca IHUPOKO MCIOJb3YeTCs JJIS pelieHus
OpUKIaAHBIX 3amad. [lpu pelieHuu peanbHBIX NPAKTUYECKUX 3a7ad ydalluecs
pa3BUBAIOT HaO0JII0AATEeNIbHOCTD, yMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HCIOJIb30BATh AHAJIOTHI0, 0000UaTh M KOHKPETU3UPOBATH
npobsieMy. [lesTenbHOCTh IO POPMHUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX 3a7a4
OpraHu3yeTcsi B TIpollecce H3YyYeHHMs BCEX TeM Kypca «Anrebpa M Havaia
MaTE€MaTHYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM m1aHe Ha U3ydeHHe Kypca anreOpbl 1 Hayal MaTEMaTUYECKOTO aHaIn3a
Ha 0a30BOM ypOoBHE OTBOAMUTCS 2 yaca B Heelno B 10 kitacce u 3 yaca B Henento B 11
KJ1acce, BCero 3a JiBa roja ooyuyenus — 170 yacon



COAEPXKXAHHUE YYEBHOI'O IPE/IMETA

10 KJIACC

Yucaa v BBIYMCICHUA

PanmonaneHple uncia. OOBIKHOBEHHBIE U JI€CATUYHBIE JApOOHU, MPOLEHTHI,
OECKOHEYHBIE  TMEepUOIUWYECKHEe  Jpobu.  ApudmeTHueckue  Omepamuu ¢
palroHaIbHBIMU YHUCIIaMHU, MPeoOpa30oBaHMs YHCIOBBIX BbIpakeHui. [Ipumenenue
IpoOeil M MPOLEHTOB JUIsl PELICHUs NPUKIAAHBIX 3aad U3 Pa3IMYHbIX OTpacien
3HAHUU U PEATIbHOU KU3HU.

HevictButenpHple  uncina. PanuoHanpHblE W UPPALMOHAIBHBIE  YHCIIA.
Apudmernueckue onepalud C JEHCTBUTEIbHBIMU 4uciamu. [IpubnnmxéHHble
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenens ¢ nensiM nokaszarenem. CtanaapTHast popma 3alucH 1€ CTBUTEIBHOTO
yucna. Mcnonp3oBanue noaxondmeil GopMbl 3amMcH JEUCTBUTENbHBIX YMCET IS
peleHns MPAaKTUYECKNUX 3a7a4 U MPEICTABICHUS JaHHBIX.

Apudmernueckuii  KOpeHb ~ HaTypalbHOM  creneHu.  JleiictBua ¢
apu(pMeTHYECKUMU KOPHSMHU HaTYpaJIbHOM CTETIECHHU.

CHHyC, KOCMUHYC M TaHI€HC 4YMCIIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXIECTBEHHbIE TPEOOPa30BaAHUA.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHoBHbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTton
WHTEPBAJIOB.

Pemenue nensix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHUM.

[IpyuMeHeHNE ypaBHEHUIN W HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKHX 3aJay U
3aJlay U3 Pa3aMvHbIX 001acTel HayKU U pealbHOW KU3HH.

DyHKIUHN U TPAPUKH

Oyuk1us, cnocoos! 3ananus Gpyukmuun. ['paduk dyakumun. Bzaumuo o6patHbie
byHKUIHU.

OO6usacTb ompeneneHuss 1 MHOXKECTBO 3HaueHuil ¢ynkuuu. Hynmu QyHkmum.
[TpomesxyTku 3HaKONOCTOSAHCTBA. YETHBIE N HEUETHBIEC (DYHKIIUH.

CrenenHast QyHKIMsI ¢ HaTypaJbHbIM U LEJNbIM MOKa3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0i CTENEHHU.
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TpuronoMmerpudeckass OKpPY>KHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Hauana MaTeMaTH4eCcKOro aHajmn3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 33JJaHUs MOCIEN0BATEILHOCTEN. MOHOTOHHBIE
IIOCJIEA0BATEIBLHOCTH.

Apudmernueckas U reoMeTpuyeckas mporpeccuu. beckoHeyHo yObIBaroias
reoMmerpudeckas mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TeoMeTpHuecKOon
nporpeccur. Dopmyna CIOXKHBIX NPOLEHTOB. VCHOJIB30BaHHE MPOrPECCUU  IJIS
pELICHUS PeallbHbIX 3a7a4 MPUKIAAHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXecTBO, omnepanuu Haja MHoXecTBamHu. [luarpammbl Oiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO aIrapara Uil OIKUCAHUs PealIbHBIX
MPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 JIPYTUX y4eOHBIX MIPEAMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIBCTBO.

11 KIIACC

Yuciia ¥ BbIYHCICHUSA

HatypaneHbie u neinsle yncna. [IpusHakyu qenMMoCTH HEIbIX YHCEIL.

Crenensp ¢ paumoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTEIEHMU.

Jlorapudm yucna. /lecaiTuuHbIE U HATYypAIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpazoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.

[IpeoOpa3oBanue BBIpAXKEHUH, COJAEP)KAIIMX CTENEHW C PpalUOHAJIbHBIM
MTOKA3aTEIIEM.

[IprMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHbIE ypaBHEHNS 1 HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucrteMbl JIMHENHBIX ypaBHEHUH. PellleHHe NpHUKIAAHBIX 3a7a4 C MOMOILBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHHUM.

CucTEMBI M COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

IIppuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMaTUYECKUX
3a/1a4 v 3a71a4 U3 pa3InuHbIX 00J1acTell HAYKU U PEAIbHON KU3HHU.

DyHKIUHN U TPAPUKH

Oyuknus. [lepuoanueckue QyHkiuu. [I[pomMexyTKM MOHOTOHHOCTH (PYHKIUH.
Makcumymbl M MHUHMMYMbl (yHKIuM. Haunbosnbiiee u HauMeHblee 3HAYEHUE
GyHKIIMM Ha TTIPOMEKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOMCTBA U TpaUKH.

[TokazaTtenbHas u Jorapupmuueckas GQyHKIMU, UX CBOWCTBA U rpaduKH.



Hcnonp3oBanue rpapukoB (YHKIHUM JUid pelieHusT YpaBHEHUH U JIMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpapukoB (GYHKUUN I MCCIEAOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpPBhIE BO3HUKAIOT MPU PEHICHHHM 3a0ad M3 JPYTrUX Yy4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayasa MmaTeMaTH4€CKOro aHaJIN3a

HenpepriBable QyHKIMH. MeTOI THTEPBAJIOB JIsl PEIICHNS HEPABEHCTB.

[TpousBoanas ¢pyukimu. ['eomeTpuueckuii 1 pU3nUeCKuil CMBICT IPOU3BOTHOM.

[TpousBogHbIe 3IeMeHTapHBIX QYHKIUH. DOpMYIIbI HAXOXKACHUS MTPOU3BOTHON
CYMMBI, POU3BEACHUS U YACTHOTO (DYHKITHIA.

[TpumeHeHre TPOM3BOAHOM K MCCIEAOBaHUIO (DYHKIMH HAa MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxaeHre HanOoJbLIEro M HaMMEHbIIEro 3HaueHus (PyHKUMU Ha
OTpE3KE.

[IpumMeHeHnEe NPOU3BOAHOM I HAXOXKJICHUS HAWIY4YlIEero pEHIeHUus B
NPUKIAJAHBIX 3a7a4ax, AJis ONpPEAeIeHUs] CKOPOCTH Ipolecca, 3aJaHHOr0 (popMyion
WK TpaduKOM.

[TepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuueckuii U (pU3NUEeCKuil CMbICII. Beruncienrne nurerpaia
o ¢popmyne Herotrona—Jleitouua.



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcamMeTa «MartemaTuka» JOJIDKHO o0ecrneynBaTh
JOCTUIKCHHUC Ha YPOBHC CPCIHCTO O6H16I‘O O6paBOBaHI/IH CIICOAYIOIUX JIMYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl OCBOCHHUS IPOTPaMMbl  Y4e€OHOTO IpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

['paxkpaHCKOE BOCTIMTAHUE:!

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UIMK 00YyYaIOIIEeTrocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4WJI€HA POCCUIICKOrO OOIIECTBa, MPEICTABICHUEM O MAaTEMAaTUUYECKUX
OCHOBaxX (YHKIMOHMPOBAHHUS  PA3JIUYHBIX CTPYKTYp, SBICHHH, MPOIEIYP
I'PaKIaHCKOTO 00IecTBa (BBIOOPHI, OMPOCHI U Mp.), YMEHHUEM B3aMMOJICHCTBOBATH C
COI[MATIbHBIMU UHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMUSIMU U Ha3HAYECHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUUCKON TPAKIAHCKOM HUJICHTUYHOCTHU, YBOXKCHUS K
MPONJIOMY M HACTOSIIIEMY POCCUMCKOW MaTEMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JIOCTUKEHUSAM POCCHUMCKHUX MAaTEMaTHKOB U POCCHMCKONW MaT€MaTHYECKOM IIKOJbI, K
WCIIOJB30BAaHUIO ATUX JOCTH)KEHUW B JAPYrUX HayKaxX, TEXHOJOTHsX, cdepax
AKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIMTaHUSI:

OCO3HAHHUEM JAYXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapoa; chOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUA, ATHUYECKOTO ITOBEACHHUSI, CBSI3aHHOTO C MNPAKTUYECKUM
MPUMEHEHUEM JIOCTMXKEHUM HAYKU U JEATEebHOCThIO YUEHOTO; OCO3HAHUEM JIUYHOTO
BKJIaJia B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHMEM K MHUpPY, BKIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKIACHUN; BOCIPUUMYUBOCTHIO K
MaTeMaTHYECKUM acIlieKTaM pa3JInyHbIX BU0B UCKYCCTBA.

dU3n4eCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS PUMEHATh MaTEMaTUYECKHUE 3HAHUS B MHTEpECcax
3I0POBOTO M 0€30IacHOr0 o0pa3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY
3I0POBBIO (3I0POBOE THTAaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHITUH U OTIbIXa,
perynsipHas (u3nyeckash aKTUBHOCTh); (PU3WYECKOrO COBEPIIEHCTBOBAHMS, MPU
3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIHLHOMN JAEATEIHHOCTHIO.

TpyzoBoe BOCIIUTaHUE:
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TOTOBHOCTBIO K TPYAy, OCO3HAHWEM IIEHHOCTH TPYAOJIIOOUS;, HMHTEPECOM K
pasznuyHbIM chepaM npodecCuoHaTbHOM AeSITENbHOCTH, CBI3aHHBIM C MATEMATUKOUN U
e€ MPUJIOKEHHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBINA BHIOOp Oyyiei npodeccuu u
peanu30BbIBaTh COOCTBEHHBIC KM3HEHHBIC IIAHBI, TOTOBHOCTHIO U CIIOCOOHOCTBIO K
MaTEeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKCHUH BCEH KU3HU;
FOTOBHOCTBIO K AaKTUBHOMY YYacCTHIO B pEUICHUMH TMPAKTHYECKUX 3ajad
MaTEeMaTUYECKON HAIPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUEM BIIHSHUS
COI[MATTbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJAHOM U COLUAIBHOU
Cpellbl, OCO3HaHHUEM TI00aJTFHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM; OpUeHTalIUEH
HAa TPUMEHEHHWE MaTEeMaTUYeCKHX 3HaHWM JJid penieHus 3ajad B 00yactu
OKpY’)Karolel cpeapl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKM HMX BO3MOXHBIX
MOCIICICTBUN [T OKPY’KAIOIIEH CPEBI.

[leHHOCTH HAYYHOTO NMO3HAHUSA:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHOM MPAKTUKHU, TOHUMAHUEM MaTeMaTHYECKOM
HayKH Kak c(epbl 4eJIOBEUECKOM JESATEIbHOCTH, ATAMOB €€ Pa3BUTUSI U 3HAYUMOCTU
JUIS pa3BUTHSI LIUBUJIM3ALIMY; OBJIAJICHUEM SI3bIKOM MaTeMaTHKU U MaTEeMaTU4eCKOU
KYJbTYpOU KaK CPeACTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYHIECTBIIATH TPOECKTHYIO
Y UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTanpeaMeTHbIE pPe3yIbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremMaTuKa XapaKTePU3YIOTCS OBJIAJICHHEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1) Vuueepcanvnvie noznasamenvhsie oeticmausi, obecnevusarom Gopmuposarue
0A308bIX KOZHUMUBHLIX NPOUECCO8 O00VHAIOWUXCA (0CB0EHUE MemO008 NO3HAHUSA
OKpYJICaAOue20 Mupa, NpUMeHeHue Ja02UYecKUx, UCCIe008amelbCKux onepayutl,
YMeHull pabomams ¢ uH@opmayueti).

bazoBbie Jlorn4eckue NeUCTBHUS:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MaTEMaTHYCCKUX
OOBCKTOB, TOHSATUH, OTHOINCHUH MEXIy IOHATUIMHU, (POPMYIUPOBATH
ONpE/CICHUS  TOHATHH;  yCTaHABIWBAaTh  CYIICCTBCHHBIA  IMPH3HAK
KIaccu(ukay, OCHOBaHUS JUIs OOOOIICHHWS W CPAaBHEHHS, KPUTEPUHU
IIPOBOJMMOI0 aHAJIN3a;

11



BOCIIPUHUMATh,  (OpMyJIMpOBaTH M  MPeoOpa3OBBIBATH  CYXKICHHUS:
YTBEpIAUTENIbHbIE U OTpPULATENIbHbIE, €IWHUYHbIEC, YaCTHbIE U OOLIUE;
YCIIOBHBIE;

BBISIBIISITh MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHUBOPEUUS
B (paKTax, JaHHBIX, HAOMIONCHUAX W YTBEPKICHUSIX; MpeiaraTb KpUTEPHUH
JUISL BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

JIeJIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSATENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUI
(npssMble W OT MPOTHBHOIO), BBICTPAMBATh APryMEHTALWI0, MPUBOJIUTH
OpUMEpPbl U KOHTPIPHUMEPBI; OOOCHOBBIBATH COOCTBEHHBIE CYXICHUS W
BBIBOJIBL;

BBIOMpATh Croco0 pemeHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB pEIICHUs, BbIOUpATh HauOoJee MNOAXOAAINMN C Yy4ETOM
CaMOCTOATENLHO BBIJIEJICHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIBCKHUC I[CfICTBHiI:

UCIIOJIb30BaTh BOINPOCHI KaK HCCIENOBATENIbCKUM HWHCTPYMEHT IO3HAHUS;
(bopMyaMpoOBaTh BOMPOCHL, (PUKCUPYIOIIME MNPOTUBOPEUHE, MPOOIIEMY,
yCTaHaBJIMBaTh  HMCKOMOE€ M  JaHHOe,  (QopMUpOBaTh  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOAUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEJOBAHHE
[0 YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHUYecKOro OOBEKTa, SIBICHUS,
IpoLIecCa, BBIABICHUIO 3aBUCUMOCTEM MeEXay OOBEKTaMH, SBJICHUSMU,
MPOLIECCAMH;

CaMOCTOATENHHO (POpMyIHUpOBaTH OOOOIIECHUS M BBIBOABLI MO pe3yibTaTam
IPOBEAEHHOIO HAOJIOJEHUS, HCCIEIOBaHUs, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IIpollecca, a TaKXKe BbIIBUTATh
MPEANOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nadopmanmeii:

BBISBJIATH ACPUIUTHI HHOOPMALUU, JaHHBIX, HEOOXOJUMBIX Il OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(OPMAIINIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATD,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PA3ITUYHBIX BUIOB U
dbopmM IpeacTaBICHNS,

CTPYKTYpUpPOBaTh MH(POPMAIUIO, MPEACTABIATh €€ B pa3jIMYHBIX (Qopmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaJEKHOCTh uHpopmanuu () CaMOCTOATENLHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.
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2)  VuusepcanvHvle  KOMMyHUKamueéHwvle  Oelicmeus,  00ecneuusaom
chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Ob61enue:

e BOCHPUHUMATH U (HOPMYIHUPOBATH CYXKJIEHUSI B COOTBETCTBUU C YCIOBHUSIMH U
HEJSIMA OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUYKY 3PEHHUS B
YCTHBIX U MUCbMEHHBIX TEKCTaX, aBATh MOSICHEHUS 110 X0y pElICHUs 3a1a4u,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

e B XOJIe OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMOUN TEMBlI,
npoOJsieMbl, pelaeMoi 3a/lauM, BBHICKA3bIBaTh HJEU, HAlleJIEHHbIE HAa TOUCK
peIleHus; COMOCTABISATh CBOU CY)KJICHUS C CY>KICHUSIMH JAPYTUX YIYACTHUKOB
nuanora, OOHapyXKMBaTh pa3iMuMe M CXOJCTBO TO3UIMH; B KOPPEKTHOMH
dopMme popMyIHpOBaTh pazHOTIacHsl, CBOM BO3PAKEHUS;

e TPEICTaBIATH PE3YNbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEeI0OBAHUS,
MIPOEKTa; CaMOCTOSITENIFHO BBHIOMPATh (POpMAT BHICTYIUICHHS C YIETOM 3aad
MPE3CHTAINN U 0COOCHHOCTEN ayIuTOPHUH.

CoTpyIHUYECTBO:

e TIIOHMMATh M HCIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW M UHIUBUYyATbHOU
paboThl TpH pelieHnH YYeOHBIX 3a]ad; NPUHUMATh Ieb COBMECTHOMN
NEeSTENbHOCTH,  IUIAHUPOBAaTh  OPraHMU3AIMI0  COBMECTHOHW  paboThI,
pacnpenensaTb BHIbI paboOT, JOroBapuBaThCs, OOCYXAaTh IMpoLecc U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFO/ICH;

e YYacTBOBaTh B IPYMIOBLIX (hopmax paboThl (0OCykaeHHs, 0OOMEH MHEHMUIA,
«MO3TOBBIE IITYPMBI» U WHBIE); BBIMOJIHATH CBOIO YacTh pabOTHl U
KOOPAMHUPOBATH CBOM JCUCTBUA C APYTUMU UJICHAMH KOMaHJbI; OIICHUBAThH
KayecTBO CBOEro BKJIaga B OOUMI  MPOAYKT MO  KPUTEPHSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHSI.

3) Yuueepcanvuvie pecynsamuenvie oeiicmsus, obecneyusaiom GopmuposaHue

CMBLCIIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTaBIISITh IUIAH, aJITOPUTM DPELIEHUS 33aJayd, BHIOMPATh CIOCO0 pELIEHUs C
y4€TOM MMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(POPMALIUU.

CaMOKOHTPOJIb:

e BIAJETh HABBIKAMH T[IO3HABATEIbHOM  pediekcur Kak  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUIA M MBICIUTENbHBIX MIPOLECCOB, MX PpE3YyJIbTaTOB;
BJIAJIETh CIIOCOOaMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MpoLiecca U pe3ysbTara
pelIeHNs MaTeMaTHIeCKON 3aauH;

e TPEIBUETH TPYIHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEUICHUH 3a/1a4H,
BHOCHUTb KOPPEKTHBBI B JI€ATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
JAHHBIX, HAWJACHHBIX OMHUOOK, BBISIBJICHHBIX TPYIHOCTEH;
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e OIIEHWBATH COOTBETCTBHUE PE3YyJIbTATA IIEJIA U YCIOBUSAM, OOBSICHATH TPUIHHBI
JOCTHXKEHUSI WM HEJIOCTUKEHUS PEe3yJIbTaTOB JESATEIbHOCTU, HAXOJIUTh
OLIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa v Hayalla MaTeMaTHIeCKOTO aHAIN3a» Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMsl JIOJDKHO OOECIeYMBATh JOCTH)KCHUE
CIICAYIOIIMX MPEJAMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB:

10 KJIACC

Yuciia ¥ BbIYHCICHUSA

OnepupoBaTh IOHATHSAMH: PALUOHAIBHOE W JCHCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

BemonHsaTe  apudmeTHueckue — Omepaldd ¢ palUOHAJbHBIMU U
JNEHCTBUTEILHBIMU YHCIIAMH.

BbINONHATE NPUOIMKEHHBIE BBIYMCIICHHS, WCIOJIB3Yysl IMpaBUia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yIbTaTa BHIYMCICHUMN.

OmneprpoBaTh MOHATHAMU: CTENEHb C LIETBIM [TOKa3aTeIeM; CTaHapTHas Gopma
3alMCH JEHCTBUTEIBHOTO YHCIA, KOPEHb HATypaJbHOM CTEIEHH; HCIIOIb30BaTh
HOJIXOJAIIYI0 (OpMY 3alHMCH AEHUCTBUTEIBHBIX YUCEN JJI PEUICHUs MPaKTUYECKUX
3a/1a4 U MPEICTABIICHUS JaHHBIX.

OnepupoBaTh NMOHATHUSIMU: CUHYC, KOCUHYC M TAHTE€HC NPOW3BOJIBHOTO YIJa;
UCIIOJIb30BaTh 3aIllMCh MPOU3BOJIBHOIO YyIJla 4Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKUE
byHKIUU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh MOHATHSAMHU: TOXIECTBO, YPABHEHHE, HEPABEHCTBO; ILIEIIOE,
palMOHAIIBHOE, MPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BeimonusaTe npeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAXKEHUH U peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoInonHsATh mpeoOpa3oBaHusl UEIbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPAKEHUI M PEIIaTh OCHOBHBIE THUIbI LIEJbIX, PAMOHAIBHBIX U UPPALMOHATIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IpuMeHsATh ypaBHEHMSI U HEPABEHCTBA I PELICHHUS] MaTEMAaTUYECKHUX 3aJ1ad U
3aJlay U3 pa3auvHbIX 001acTel HayKu U peaibHOW KU3HHU.

MonenupoBaTh peajibHble CUTYyalluH Ha SI3bIKE alIre€Opbl, COCTABIIATH BBIPAXKEHUS,
YPaBHEHMsI, HEPABEHCTBA 110 YCIOBHIO 3aJa4H, UCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM armapara aareOpsl.

DyHKUMH U TPaPUKH
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OmnepupoBarth MOHATUSAMH: (PYHKLIHSA, CHOCOOBI 3aaHus (YHKUWHU, O00JIACTh
ONpENeNICHNUs] W MHOXECTBO 3HAa4eHHM (QYHKIUH, Tpaduk Q(YHKIUH, B3aHMMHO
oOpartHbie (QYHKITUH.

OmneprpoBaTh MOHATUSAMHU: YETHOCTh U HEUETHOCTh (PYHKIMU, HYJIU (PYHKIIHH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKINN s peIICHUS YPaBHEHHH.

Crpouth M uMTaTh rpadUKu JUHEHMHOW (PYHKIMH, KBaJApATUYHOU (PYHKIUH,
CTETICHHOH (PYHKIIMH C TIEJIBIM ITOKa3aTeleM.

Hcnonp3oBath Tpaduku (QyHKIME I8 HCCIEOBAaHUS  TPOILECCOB U
3aBHCHMOCTEH MpH pEIIeHWH 33Jad U3 IPYTHX YYeOHBIX NPEIMETOB U pearbHON
KU3HU; BBIpaxaTh GOpMyIaMH 3aBUCUMOCTH MEXTY BEIIMINHAMH.

Hauana mareMaTH4ecKOro aHaJIu3a

OnepupoBaTh  TOHATUSAMHU:  TIOCJIENOBAaTENIbHOCTh, apudMeThdyeckas u
reOMeTpHUYECcKast MPOrPECCUH.

OnepupoBaTh TOHATUAMH: OECKOHEYHO yOBIBalOmIass TeoMeTpHuYecKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIe reOMETPUUECKON MPOTPECCHH.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBAa MOCIEAOBATEIBHOCTEH M MPOTPECCUil IS pelIeHUs
peallbHBIX 33a7a4 MPUKIAJIHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OneprpoBaTh MOHATUSIMH: MHOKECTBO, OIEPALIMU HAJ MHOXKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapatr Ajsi ONUCAaHUS pealbHbIX
MIPOIIECCOB U SIBIICHUH, TP PEIICHUH 3a]1a4 U3 IPYTHX yU4eOHBIX MPEAMETOB.

OmneprpoBaTh MOHIATHSIMH: ONIPEEICHNE, TEOpEMa, CIEICTBUE, 10Ka3aTeIbCTBRO.

11 KJIACC

Yucua 1 BIYMCICHUS

OnepupoBath MOHATUSAMHU: HATYPAIBHOE, LIEJIOE€ YNCII0; UCIIOIb30BATh TPU3HAKU
JEJIMMOCTH LIEIBbIX YUCEI, PA3JI0KEHUE YMCIIa HA TIPOCTHIE MHOXKUTEIIN IS PELICHUS
3a1ad4.

OnepupoBaTh MOHATUEM: CTENIEHD C PALIMOHAIBHBIM IIOKA3aTEIEM.

OmnepupoBaTh MOHATUSAMHU: JIOTapU(pM 4YHUCIA, IECATUYHbIE W HaTypajbHbIC
JgorapuMsl.

YpaBHeHUs U HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTENEHU Jisl MPEe0Opa30BaHUs BBIPAXKEHH; ONIEpUPOBATH
MOHATUSAMU: IIOKA3aTEJIbHOEC YpaBHEHUE U HEPABEHCTBO; PELIATH OCHOBHBIC TUIIBI
IIOKA3aTEJIbHBIX YPABHEHU U HEPABEHCTB.
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BeimonHITE  mpeoOpa3oBaHUS  BRIPAXKEHWUW, COJEpXKAIMUX  JIOTapu(MBbL;
ONEepUpOBaTh MOHATHAMU: JOTrapu(pMUUYECKOE ypaBHEHHE M HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUITBI TIOTApU(MUUECKUX YPaBHEHUN U HEPABEHCTB.

Haxoauts penieHnst npoCTEUIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHSATHUSIMU: CUCTEMa JIMHEHMHBIX YpPaBHEHUN U €€ pEICHHUC;
MCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JIJISI PEUICHUS MPAKTUYECKHX 3a/a4.

HaxoauTe pelieHus MpOCTEHIINX CHUCTEM U COBOKYIHOCTEH palMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopenupoBaTh peaabHbIE CUTYallMH Ha SI3bIKE alITreOpbl, COCTABISATh BEIPAXKEHUS,
YPaBHEHUSI, HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 3aa4H, UCCIIEI0BATh IOCTPOCHHbBIE
MOJIEJIM C UCIIOJIb30BAaHUEM armapara ajareOphl.

DOyHKUMH U TPaPUKH

OnepupoBaTh  MOHATUSMHU:  NEepUOAMYEcKas  (QYHKIMS,  MPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH IKCTpeMyMa (GYHKIIUU, HAaUOOJIbIIIEEe U HAUMEHbIIIEE
3Ha4YCHUS! (PYHKIMHU HAa TPOMEXKYTKE; UCIOJIb30BaTh UX JJIsl UCCIICNOBaHUS (DyHKIIHH,
3aJIaHHOM TpadUKOM.

OnepupoBaTh MNOHATUSIMHU: TpapUKU TMOKA3aTEeIbHOM, JorapuMUYECKOd U
TPUTOHOMETPUUECKUX (DYHKIUN; M300pakaTh MX Ha KOOPJAUHATHOM IUIOCKOCTH H
MCMOJIB30BaTh JJIs1 PEIICHUSI YPABHEHU U HEPABEHCTB.

N300pakath Ha KOOPAMHATHOW TUIOCKOCTU TpadUKH JUHEHHBIX YpaBHEHUN U
VCIIOJIB30BaTh UX JUISl PELICHUS] CUCTEMBI JIMHEUHBIX YPABHECHUM.

Hcnonb3oBath Tpaduku  (QyHKIMN I8 HUCCIEIOBaHUS  IPOLIECCOB U
3aBUCUMOCTEH U3 IPYTUX yUeOHBIX AUCIUTLINH.

Hauyaja MaTeMaTH4ecKOro aHajimn3a

OnepupoBaTh TOHATHSAMU: HENpPEPhIBHAS (PYHKIUS; MPOU3BOAHAS (DYHKIIHH,
UCIIOJIb30BAaTh TE€OMETPUYECKUN M (PU3UUYECKHUIN CMBICT MPOU3BOHOMN I PEIICHUS
3a1ad.

HaxoauTte mpou3BOAHBIE AJEMEHTAPHBIX (PYHKIMM, BBIYUCISATH MPOU3BOJIHBIC
CYMMBI, IPOU3BEJICHHS, YHACTHOTO (QYHKITUH.

Hcrnonp30BaTh MPOU3BOIHYIO JIJISl KCCIICOBAaHUS (DYHKIIMA HA MOHOTOHHOCTH U
AKCTPEMYMBI, TPUMEHSATH PE3YJIHTATHl UCCIICIOBAHUS K TTOCTPOCHUIO TPAPUKOB.

Hcnonb30BaTh NPOU3BOAHYIO ISl HAXOXICHUS HAWJIY4IIETO pEIICHUsS B
MPUKJIAHBIX, B TOM YHCJIE COIMATbHO-9KOHOMHUYECKHX, 3a]1a4ax.

OnepupoBaTh TOHATHUSMHU:  TIEPBOOOpa3Has W  HUHTETpA; MOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICIT HHTErpaia.

Haxonuth mepBooOpa3Hbie 2JIEMEHTAPHBIX (YHKIIUNA; BBIUYUCISATH UHTETPAN TIO
dbopmyne Hetorona—JleliOHuia.

PemaTte npukiagHbie 3aJadyd, B TOM YHCJE COUUAIBHO-DPKOHOMHUYECKOTO H
bu3MYecKoro xapakrepa, Cpe/ICTBaMi MaTeMAaTHUYECKOTO aHAJIN3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypchl
MHoxecTBa palliOHAIBHBIX U
1 EHCTBUTENBHBIX YUCEN. PalnOHAIbHBIE 14 1 bubmmorexa [IOK
8 -ran https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbiM 6 bubnnorexa [JOK
MOKa3aTeleM https://m.edsoo.ru/1568aba3
3 Apudmernaeckuii KOpeHb N—0i CTETIeHH. 18 1 Bbu6moteka [IOK
HppaunoHanbHble ypaBHEHNS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMyJIbl
4 T le“OI};OMeT un. TpUroHoMeTpuIecKue 22 1 bubmmorexa [IOK
P puH-1p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH M MPOTPECCUN 5 bubmmorexa [IOK
A porp https://m.edso0o.ru/1568aba3
5 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3 1 bubnmnorexa LIOK
3HaHUHN https://m.edso00.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
KonTpoabubie IIpakTuueckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
CreneHsb ¢ palliOHAIBHBIM ITOKA3aTeJIEM.
1 [TokazarenpHas ¢pyHkuus. [lokazarenbHbie 12 1 bubmorexa LOK
YHIHIA, https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuyeckas GyHKIHSL.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
TpuronomeTpuieckre GyHKIMH U UX
3 r pa(bI/IKI/I TTpI/IFOHOMeT (bquecIIIme 9 1 bubmmorexa [IOK
P b P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [JOK
4 I1 I 24 1
POUSBOIHAA. LIPHMEHEHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
5 HuTterpan u ero npuMeHEHUS 9 bubmorexa HOK
p p https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
6 CHCTeMbI ypasHeHHii 12 . https://m.edsoo.ru/f11c4afd
7 HarypanbsHbIe 1 11€J16Ie Yuciia 6 bubmorexa LIOK
P H https://m.edsoo.ru/fl1c4afd
3 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 18 2 bubnunorexa LIOK
3HaHUH https://m.edsoo.ru/fl1c4afd
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTarta
1 Yucna u BBIYUCICHUS
11 OnepupoBaTh MOHATUSAMU: pPALMOHATIBHOE M JIEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs U JIECATUYHAs JPOOb, IPOLIEHTHI
12 BeimonuATe  apudMeTHUECKHME ~ Omepand ¢ pPAlMOHATBHBIMH |
' JeMCTBUTEIIBHBIMU YHCIIAMU
. BbimonHATe  npuOMMKEHHBIE — BBIUMCIEHUS,  UCHOJNb3ys  IpaBUIIa
' OKpYTIJICHUS, IeJaTh IPUKUIKY U OLIEHKY PEe3yJIbTaTa BEIUYUCICHUN
OnepupoBaTh NOHITUSMU: CTENEHb C LENbIM IIOKa3aTeleM, CTaHIapTHAs
14 dopma 3anucu EHCTBUTEIBHOTO YHUCIA, KOPEHb HATYpalbHON CTENEeHH;
' MCIIOJIb30BaTh MOAXOASIYI0 (OpMY 3alMCH JAEUCTBUTENbHBIX YHCEN IS
pEILIeHNs TPAKTUYECKUX 3a7a4 U MPECTABICHUS JaHHbBIX
OnepupoBaTh NOHATHUSAMHU: CHHYC, KOCHHYC M TaHT€HC IPOHU3BOJIBHOTO
1.5 yria; WCIHOJb30BaTh 3allCh IPOU3BOJILHOTO YIyla 4epe3 oOpaTHbIe
TPUTOHOMETpHUECKHE (PYHKIUU
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATHSAMH: TOXJECTBO, YPaBHEHUE, HEPABEHCTBO, IIEJIOE,
2.1 paloHalIbHOE, UPpaLMOHAIBHOE YPaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE
59 BrimonHsaTe npeoOpa3zoBaHus TPUTOHOMETPHUYECKHUX BbIpAXKEHHUH U peliaTh
' TPUTOHOMETPUYECKHUE YPABHEHUS
BeinonuATe npeoOpa3oBaHusl LENbIX, PAlHOHAIBHBIX U UPPAlMOHATBHBIX
2.3 BBIpQXEHUI M pelaTh OCHOBHBIE THIIBI LENbIX, PAlMOHAIbHBIX |
MPPALMOHAIILHBIX YPABHEHUI U HEPABEHCTB
24 IIpuMeHsTh ypaBHEHHsS W HEPAaBEHCTBA JI PELIEHUS MaTEMAaTUYECKUX
' 3a/1a4 ¥ 337124 U3 Pa3IMIHBIX 0071aCTe HAYKH U peabHOM KU3HU
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MOI[GJII/IpOBaTI: PCATBHBIC CUTyaAllUM Ha A3bIKC anre6p51, COCTaBJIATH

2.5 BBIpQXCHUSI, YPaBHEHHs, HEPABEHCTBA MO YCJIOBMIO 3aJ]aul, UCCIIEI0BATh
MIOCTPOCHHBIE MOJICNIN C MCIIOJIb30BAaHUEM arlrapara ajureOpsl
3 OyHKmn U rpaduku
OnepupoBaTh NOHATUAMH: (DYHKIIMSA, CIIOCOOBI 3a1aHusl (QYHKIIMH, 00JIaCTh
3.1 OmnpeneseHUsT M MHOXECTBO 3HAueHWH GyHKIUM, Tpaduk QyHKIHUH,
B3aUMHO 00paTHbIe (YHKIIUU
3.9 OnepupoBaTh MOHATHAMHU: YETHOCTh W HEYETHOCTh (YHKIMH, HYIH
' (GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] ypaBHEHHUI
34 CtpouTth 1 yuTaTh rpaduKu TMHEUHOW (QYHKIIUH, KBaAPATHIYHON (QYHKIIUH,
' CTeNeHHON (DYHKIUH C LIEJIBIM ITOKa3aTeIeM
Hcnonw3oBath Tpaduku GYHKIUE UIsI KCCIENOBaHUS IPOLIECCOB H
35 3aBUCUMOCTEH TpU pEIIeHUM 3aqad U3 JPYruxX y4eOHBIX MPEIMETOB U
' pealbHOM  KU3HHU, BbIpaXaThb (OpPMyIaMH 3aBHUCHUMOCTH  MEXIY
BEJTMYMHAMU
4 Hayana maremaTndeckoro ananmsa
41 OnepupoBaTh TMOHATHAMHU: TIOCIEIOBATEIBHOCTh, apu(METHYECKass H
' reoMeTpHuecKasi IPOrpeccuu
OnepupoBaTh MNOHATHSAMU: OECKOHEYHO YOBIBaIOIIAas TIeOoMeTpUYecKas
4.2 mporpeccusi, CyMMma OECKOHEYHO  YOBIBAIOIIEH  T€OMETPUYECKOMN
porpeccuu
4.3 3amaBaTh MOCIEO0BATEIHHOCTH PA3IMYHBIMU CIIOCO0aMU
14 Hcnonp30Barh CBOWMCTBA MOCIEIOBATEIBHOCTEM M MPOTPECCUR s
' pelleHus peanbHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHo>xecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSIMHU: MHOXKECTBO, OTIEPAIIUHN HAJl MHOKECTBAMU
Hcnonk30BaTh TEOPETHKO-MHOXKECTBEHHBIM —ammapar Juisi ONMUCaHHS
5.2 peaTbHBIX MPOIIECCOB U SBJICHUH, TPU PEIICHUH 3a/1a4 U3 IPYTHX YICOHBIX
PEIMETOB
£ 3 OnepupoBaTb  MOHATUSAMH:  OIpEJeNieHHe, TeopeMa,  CIE/ICTBUE,
' JI0Ka3aTeIbCTBO
11 KJIACC
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Kon

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTarta
1 Uucna 1 BBIYUCIICHUS
OnepupoBarTh NOHATHSAMM: HATypalbHOE, LIEJI0E€ YHCIO; HCIIOJIb30BaTh
1.1 MPU3HAKUA JETUMOCTU IENbIX YHCeN, DPA3JIoKEHHWE Yucia Ha MPOCTHIE
MHOKUTEJH JUIsl pELIeHUs 3a/1a4
1.2 OnepupoBarh MOHATHEM: CTEIIEHD C PAllMOHAIBLHBIM [10KA3aTEIEM
13 OmnepupoBarh MOHATUAMU: JIOTapU(hM Yncia, AECATUIHBIE U HATYpaJIbHbIC
' Jorapudmpl
2 VYpaBHEHUS U HEPAaBEHCTBA
[IpumeHsTh CBOMCTBa CTENEHH IS NPeoOpa3oBaHUsl BBIPAKECHUIA,
2.1 OIEpUpPOBaTh MOHSTHUAMHU: IOKA3AaTEIbHOE YpPAaBHEHUE M HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI TOKA3aTEeIbHBIX YPABHEHHUHN U HEPABEHCTB
BeimonsATe mpeoOpa3oBaHMs BBIPAKEHUH, COJEPKAIIUX JOTaprU(MBbI;
2.2 OTIepUPOBATH MOHATUAMU: JIOTapU(PMUUYECKOE YpaBHEHUE U HEPABEHCTBO;
penaTh OCHOBHBIE THITBI JJOTApU(PMHUUECKUX YPAaBHEHUH U HEPABEHCTB
2.3 Haxoauts perienus npocTeHnX TPUrOHOMETPUUECKIX HEPABEHCTB
OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUH U €€ pelIeHue;
2.4 UCIIOJIb30BAaTh ~ CHCTEMY JIMHEHHBIX  YpPaBHEHHUH  JUII  PELICHUS
MPaKTUYECKHX 3a]a4
25 Haxomute  pemeHus  NpOCTEHMIIMX CHCTEM M COBOKYITHOCTEH
' palOHaIbHBIX YPABHEHUH U HEPABEHCTB
MogenupoBaTh pealbHble CHUTYallUM Ha S3bIKe anreOpbl, COCTABIAThH
2.6 BBIPOXCHHS, YPABHEHHS, HEPABEHCTBA W CHUCTEMBI IO YCJIOBHIO 3a/1auH,
UCCIIeI0BATh MOCTPOSHHBIE MOJIENN C UCTIOIb30BAHUEM amapaTa ajreOpbl
3 OyHKIHH U TpaduKh
OnepupoBaTh MOHATUAMHU: Tepuoauveckas (QyHKIUSA, MPOMEXYTKH
31 MOHOTOHHOCTH ()YHKLIMH, TOYKH 3KCTpeMyMa (pyHKIMH, HauOojbliee U
' HauMEHblIee 3HAaYeHUs (PYHKUMU Ha MPOMEXKYTKE; MCIIOIb30BaTh UX IS
uccienoBaHus (yHKIUH, 331aHHOH rpagrKoM
OnepupoBaTh MOHATHAMU: TPaUKU MOKA3aTEINbHON, TOrapuPpMUIECKOl U
3.2 TPUTOHOMETPUYECKUX (YHKIMHA; u300pakaTb HMX Ha KOOPAWHATHOM

IIJIOCKOCTH U UCIIOJIB30BATh JUIsl PELLICHUs] YPABHEHUN U HEPABEHCTB
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N300paxkaTh Ha KOOPAMHATHOW TIUIOCKOCTH TIpaduKU  JTUHEHHBIX

3.3 YPaBHEHMH W UCHONb30BaTh MX I DPELIEHHUS CUCTEMbl JIMHEMHBIX
YpaBHEHUH
34 Hcnonp3oBare rpadukn (yHKIOMHA JUIS HMCCIEJOBAaHUS MPOLECCOB U
' 3aBUCUMOCTEH U3 JPyrux y4yeOHBIX AUCLUILINH
4 Hauana maTremaTinueckoro aHaimsa
OnepupoBaTh MOHATHAMM: HENpepblBHAs  (DyHKIUSA, IPOU3BOJHAS
4.1 (YHKIMK; WCHONb30BaTh TEOMETPUYECKHMH W (U3NYECKHHA CMBICIH
IIPOU3BOIHON IS pelIeHus 3a1a4
42 HaxoauTe  mpou3BOAHBIE  3JEMEHTApHBIX  (QYHKLUMH,  BBIYUCIATH
' MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHS, YACTHOTO (PYHKIIUI
Hcnonp3oBaTe  MNPOM3BOAHYK  JUIsL  HCCIEAOBAaHUS  (DYHKIMM  Ha
4.3 MOHOTOHHOCTBh M 3KCTPEMYMBI, IPUMEHSTh PE3yJbTaThl UCCIEIOBAHUS K
MOCTPOEHUIO rpahuKOB
44 Hcnonb30BaTh MPOM3BOAHYIO AJIS HAXOXKJEHHS HaWJIYYIIEro peleHus B
' MPUKIIAJAHBIX, B TOM YHCJIE COIMATbHO-3KOHOMUYECKHX, 3a/1a9axX
45 OmnepupoBarh MOHATUSMH: TE€PBOOOpasHass W MHTErPa; IOHUMATh
' reoMeTpUUECKUi U (PU3NYECKUI CMBICI HHTErpaja
46 Haxonute mepBoOOpa3Hble 3JIEMEHTApHBIX  (DYHKIMH, BBIYUCIATH
' uHTerpain no gopmyine Hetotona — Jleitbuuia
47 Pemrate npuknanHeie 3a1a9u, B TOM YHCIIE COIUATEHO-D)KOHOMHYECKOTO U

(I)I/I3I/ILIGCKOI‘ 0 XapakTepa, CpeACTBAMU MATCMATHYCCKOI'O aHaJIn3a
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC
IIpoBepsieMblii 371eMeHT cOAepPKAHUA
Koxn
1 Yucna u BIYUCIECHUSA
Panyonanenple  uncna. OOBIKHOBEHHbIE U JIECSATUYHBIE JPOOH, IPOLEHTHI,
OECKOHEUHBIE  MEPHOAWYECKHE  JpoOW.  ApuMeTHYecKHe  Omepamuu  C
11 paLMOHATIBHBIMM YMCJIAMHU, MIPeoOpa3oBaHUsl YUCIOBBIX BbIpakeHHH. [Ipumenenue
npoOeil W TMPOLEHTOB sl PEUICHUs TPUKIATHBIX 3a7ad W3 Pa3IUYHBIX OTpacieit
3HAHUM U peaIbHOM )KU3HU
JeiictBuTenpHble  uyucna.  PalnuoHanpHble M MppalMOHANbHBIE  YHCHIA.
1.2 Apudmerndeckne onepandd ¢ JACHCTBUTEIBHBIMH uuciamMu. [lpubmmkéHHbie
BBIYUCIICHUS], TPABUJIA OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUI
Crenenp ¢ menbsiM mokazarteneMm. CraHgapTHas ¢opma 3amucd JIEHCTBUTEIBHOTO
13 yucia. Mcnonp3oBaHue nmoaxofsmiei (GopMmbl 3amucu JEHCTBUTENBHBIX YUCEN JUIS
pelIeHNs MPaKTUYECKUX 3a]a4 U IPECTaBICHUS JaHHBIX
14 ApudmeTnueckuili KOpeHb HaTypaibHOW creneHu. JlefcTBUs ¢ apupMETHUECKUMU
' KOPHSIMU HaTypaJIbHOW CTETIEHU
L5 CuHyC, KOCHMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOIO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToaecTBa U TOXKJIECTBEHHbIE IPEOOpPA30BaAHUS
95 [IpeobpazoBanue TPUTOHOMETPUUECKHUX BBIPAKECHU. OcHoBHbIE
' TPUTOHOMETpHUECKHUE HOPMYJIIbI
23 VYpaBHeHHe, KopeHb ypaBHeHusA. HepaBeHCTBO, pelieHue HepaBeHCTBAa. MeTon
' MHTEPBAJIOB
2.4 Pemrenue nensix U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Penienne uppanmoHanbHbIX ypaBHEHUH U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTeMaTHYECKHUX 3a7ad U 3a1ad
' W3 pa3InYHBIX 00J1acTel HAYKH U PEATbHON KU3HH
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3 OyHKIUYU U TpapUKU
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'padpuk ¢dynkumu. B3ammuo obOpatHble
' byHKIUHA
3.9 Ob6nacte ompeneraeHuss U MHOXKECTBO 3HaueHUW ¢yHkiuu. Hymum QyHkumm.
' [IpomexxyTKH 3HAKOMOCTOSAHCTBA. YETHBIE M HEUETHBIC (PYHKIIUU
33 CrenenHast QyHKIUS ¢ HATYPAJILHBIM | IIENIBIM MMOKa3aTenieM. E€ cBolicTBa U rpaduk.
' CgoiicTBa u rpaduK KOpHs N-0if CTeTICHU
34 TpuronomeTrpuyeckass OKpPYXHOCTb, ONpEIeNIEHUE TPUTOHOMETPUYECKUX (PYHKIIHI
' YKCJIOBOTO apryMeHTa
4 Hayana marematnueckoro aHanusa
41 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs  IOCieqoBaTeIbHOCTEH. MOHOTOHHBIE
' IIOCJIEI0BATEIbHOCTH
Apudmerndeckass M TreoMeTpuyueckas mporpeccuu. beckoHeuHo —yObIBaromas
4 reoMmerpuueckas mporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM
' nporpeccud. PopMmylnia CIO0XHBIX MPOLEHTOB. Vcmosib30BaHHE NPOrpeccUM IS
pELIeHUs pealIbHbIX 3aa4 MPUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOTuKa
MHoXxecTBO, omepauuu Haja MHokecTBamu. Jluarpammbl Oiinepa — DBenHa.
5.1 [IpumeHeHne TEOPETHKO-MHOKECTBEHHOTO ammapaTa JJis ONUCaHHUS pPeajbHBIX
IPOILIECCOB U SABJICHUH, TP PELLICHUM 3aJay U3 IPYTUX YUEOHBIX IPEIMETOB
5.2 Ornpenenenne, Teopema, ClefCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
1 Yucna v BBIYUCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENBIX YHCET
1.2 CreneHsb ¢ pallnOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTENEHU
1.3 Jlorapudm yucna. JlecaTuuHble U HaTypaibHbIE JOrapu(MbI
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 [IpeoOpa3zoBanue BbIpaXeHH, coepKalux Jorapudmol
2.2 [Tpeobpa3zoBanre BbIpaKeHH, COIEPKALIUX CTENEHH C PallMOHAIbHBIM MOKa3aTelleM
2.3 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
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2.4

IToka3arenbHble ypaBHEHUs U HEPABEHCTBA

2.5 Jlorapugmuueckue ypaBHEHUS U HEPAaBEHCTBA
26 CucreMsbl TUHENHBIX YpaBHEHUN. Pelenne npukiaaHbIX 3a/1a4 ¢ IOMOIIBIO CUCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 CucTteMbl U COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB
25 [TpruMeHeHHEe ypaBHEHHMH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3a7ay
' ¥ 33/1a4 U3 Pa3IMYHbBIX 00JIACTEH HAYKU U peasIbHOW KU3HH
3 OyHKIUYU U TpapUKA
Oynkuus. [lepuoanueckue ¢yukiuu. IIpomekyTkM MOHOTOHHOCTH (DYHKIUH.
3.1 MakcumymMbl ¥ MHHUMYMBI (yHKOHH. HanOomnbinee W HaMMeEHbIIEe 3HAYCHUE
(GYHKLNU HAa IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQuKu
3.3 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB GyHKUMN A7 pellieHUs] ypaBHEHUH 1 JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB GyHKUUN A1 MCCIIEI0BAaHUS IPOLIECCOB U 3aBUCUMOCTEH],
35 KOTOpBIE€ BO3HUKAIOT IPU PEIICHNUH 3a7a4 U3 IpYTUX Y4eOHBIX IPEAMETOB U PEAJIbHON
KHU3HU
4 Hauana matemaTnyeckoro aHaamsa
4.1 HenpepsiBable pyHKIIMU. MeTox MHTEPBAIOB /1J1s1 pELIEHHs] HEPAaBEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerprueckuil 1 GU3NYECKUI CMBICI TPOU3BOIHOMN
43 [IpousBonHble 31meMeHTapHbIX QYHKUMA. DOpMyNbl HAXO0XACHHUS MPOU3BOAHOMN
' CYMMBI, IPOU3BEIEHUS U YACTHOTO (DYHKIUN
[IpumeHeHne NPOM3BOJHONW K HCCIEIOBaHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.4 skcTpeMyMbl. HaxoxxiaeHre HanOosbLIero M HaMMEHbBIIEro 3HaYeHUs (QyHKIUU Ha
OTpe3Ke
45 [TpyMeHeHre TpPOM3BOJHON U HAXOXICHUS HAWIYYIIEro peuieHus] B MPUKIAIHBIX
' 3ajaydax, sl ONpeieIeHus: CKOPOCTH Mpoliecca, 3alaHHOro (popMyIToii miin rpadukom
4.6 [lepBooGpasnast. Tabnuma nepBooOpa3HBIX
47 WuTerpan, ero reomerpuyeckuii U pu3ndeckuil CMbICI. BeIuMcieHre UHTerpaja 1o

dbopmyne Hetotona — JleiitOHuia
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MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Koxa
NpoBePsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

Brnanenne Meronamm J0Ka3aTeiabCTB, AJITOPUTMaMH pEIEHUs 3ajad;
yMeHue (opMyIHpOBaTh M ONEPUPOBATH TMOHSATHIMH: ONpEICICHHE,
aKCUOMa, Teopema, CJIEJCTBHE, CBOMCTBO, IPHU3HAK, [0Ka3aTeibCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; MMPUMEHATh UX; YMEHHUE (OPMYIUPOBATH
o0paTHOE M NPOTUBOINOJIOKHOE YTBEPXKICHHE, NPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJb30BaTh METOJ MAaTeMAaTUYECKOM WHIYKINU;
IPOBOJUTH JOKA3aTEeIbHbIE PACCYKACHUS PU PEILICHUH 3ajiay, OLICHUBATh
JIOTUYECKYI0 TPAaBUJIBHOCTh  PACCYXJACHUW; YyMEHHE OIEepUpOBaTh
HOHATUSMH: MHOXECTBO, IOJJMHOKECTBO, ONEpPALMH HaJl MHOKECTBaMH;
YMEHHME MCHOJIb30BaTh TEOPETUKO-MHOXKECTBEHHbINM  ammapar Ui
OINKCAHMs PEANbHBIX MPOLECCOB U ABJICHUN U MPU PELICHUHU 3a/1a4, B TOM
YHCIIe U3 IPYTUX y4EOHBIX MPEIMETOB; YMEHHE ONIEPUPOBATH MOHATHUIMHU:
rpad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha INIOCKOCTH; YMEHUE 3a/1aBaTh
Y ONUCBIBATH Tpadbl Pa3IMYHBIMUA CIIOCOOAMU; UCIONB30BaTh rpadsl Mpu

peHICHUN 3a1a1

YMeHue onepupoBaTh MOHATUSAMU: HATYPAJbHOE YHUCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LIeJbIM MOKa3aTeseM, KOpeHb HaTypaJIbHOM CTENEeHHU, CTENEHb C
paloOHaIbHBIM IIOKA3aTeNIEM, CTENEHb C JEHCTBUTENIBHBIM IOKA3aTeIIEM,
jgorapudm 4uciaa, CUHYC, KOCUHYC W TAaHI€HC IPOU3BOJILHOTO 4YHCIA,
OCTaTOK IO MOIYJO, PALMOHAIBHOE YHUCIIO, MPPALHUOHAIBHOE YHUCIIO,
MHOKECTBAa HATypalbHbIX, LEJbIX, PalUOHAIBHBIX, JIEHCTBUTEIbHBIX
YHCeT; yMEHUE UCTI0Ib30BATh MPU3HAKH JEIMMOCTH, HAUMEHBIINN 0Ot
JIenuTedb M HauMeHbllee oOliee KpaTHoe, ainroput™m EBkinuaa mpu
pEIIEeHNN 3a7a4; 3HAKOMCTBO € PA3JIMYHBIMU MO3ULMOHHBIMU CHCTEMaMH
CUMCJICHUS; YMEHHE BBINOIHITH BEIUMCIICHUE 3HAUeHU U TpeoOpa3oBaHus
BBIPQKEHUI CO cTeNeHsAMH M JorapudmMamu, mpeodpazoBaHHs APOOHO-
paloHaJIbHBIX  BBIPAKEHUH; yYMEHHE ONEpUpOBaTh  MOHATHSIMHU:
MOCJIEI0BATENbHOCTh, apu(MeTHUYeCcKasi IPOrpeccHs, TI'€OMeTpHuYecKas

nporpeccusi, OECKOHEYHO YOBIBAIOIIas T€OMETPHYECKas IPOTPECCHS;

26




yMEHHUE 3aJaBaTh IOCJIEJOBATEILHOCTH, B TOM YHCIE€ C IOMOIIbIO
PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATh MOHITUSIMH: KOMILIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIa, MOAYJIb © apryMEHT
KOMIUIEKCHOTO  4Yuciia, (opma  3amucd  KOMIUIEKCHBIX — YHCET
(reomeTpudeckasi, TPUTOHOMETpUYECKass U aireOpanyeckas); yMeETh
MPOU3BOJIUTH apUPMETHUECKUE JIEUCTBUSA C KOMIUIEKCHBIMU UHCIaMH;
MPUBOAUTH MIPUMEPHI UCIOJIb30BAHUSI KOMIUIEKCHBIX YHCEIT; OIIEpUPOBATh
NOHATUSAMU: MaTpuua 2x2 u  3X3, ONpeaeauTeslb  MaTPHUIIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIMTECIIA

YMenue OIICPpHUPOBATH IMOHATHUAMU: PALUOHAIBHBIC, HWPpPAalOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HWX CHCTCMbI; YMCHHUC OICPUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC Hp606p8.30BaHI/IC, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCUJIBHOCTH
ypaBHeHPIﬁ, HCpPaBCHCTB MW CHUCTCM;, YMCHUC DPCIIAThb YPaBHCHUI,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMbI C IIapaMETpOM; IIPUMCHSATH
YpaBHCHUA, HCPABCHCTBA, MUX CHUCTCMbI IJIA PCUHICHUA MATCMATUYCCKUX

3aa4 1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue onepupoBaTh MOHATUAMH: (QYHKUUSA, UYETHOCTh (PYHKLUH,
NEPUOAUYHOCTh (YHKIMH, OIPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
¢byHKLIMH, SKCTpeMyM (YHKIMH, HauOoblllee U HauMEHbIIee 3HAYeHUs
(GYHKIIMM Ha MPOMEKYTKE, HENpepbIBHAS (QYHKIUS, ACUMIITOTHI Ipaduka
¢byHKLIMU, TIepBas ¥ BTOpas NPOM3BOJHAs (DYHKIMH, TEOMETPUUYECKUN U
¢u3nyecKkuil CMbICII TMPOM3BOJAHOHN, TNiepBOOOpa3Hasi, OMNPENCIEHHBIN
MHTETpajl; yMEHUE HaXOJUTh aCUMMNTOTHI rpaduka (QyHKIUHM;, yMEHHUE
BBIUMCIATh MPOU3BOAHBIE CYMMBI, [POU3BEACHUS, YAacCTHOTO U
KOMIO3UIIMN (DYHKIMH, HAXOOUTh ypaBHEHHE KacaTelbHOH K rpaduky
GyHKIIMM; yMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHbIX (DYHKIHM;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJHYIO IS HCCIeNOoBaHUA (DYHKIIMIA,
HaXOJUTh HauWOOJbIIME W HAUMEHbIINE 3HAYCHUS (YHKUUN; CTPOHUTH
rpa¢uKd MHOTOWIEHOB C HCIOJb30BaHMEM amrmapara MaTeMaTH4eCKOTro
aHaIKM3a; MPUMEHSITh MPOU3BOJHYIO I HAXOXKJEHUS HaWIydIlero
pellleHuss B NPUKJIATHBIX, B TOM 4YHCIE COLMAIBHO-DKOHOMHYECKHX U

(bU3HYeCcKUX 3a7a4ax; HaXOJUTh TJIOMAIN U 00bEMBI (PUTYP C TTOMOIIBIO
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HHTCrpaia, NpUBOAWUTL NMPHUMEPBI MATCMATHYCCKOr0 MOICIUPOBAHHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh MOHATUIME: Tpaduk GyHKIUH, 0OpaTHAs PYHKITUS,
KOMIO3UIUs (PyHKIUH, nuHeiHass (yHKIMs, KBaipaTHuHas (QyHKIu,
pauuoHanbHas (QYHKLUS, CTENeHHas (QYyHKIUS, TPUTOHOMETPUYECKUE
¢yHKIMU, 0OpaTHBIE TPUTOHOMETpUYECKHe (DYHKIMH, MOKa3aTelbHas W
norapupmuueckass (QyHKIMH; YMEHHE CTPOMTh TIpadUKU H3YYEHHBIX
(GyHKUMH,  BBINONHATH — NpeoOpa3oBaHus  rpadukoB  (QYHKIUH,
UCIOJIb30BaTh I'pauKU Uil U3Y4EHUS MPOLECCOB U 3aBUCUMOCTEH, Mpu
peLICHNH 3aJad W3 JPYTUX Y4eOHBIX NMPEIMETOB W 3ajad U3 peabHOM
KU3HHM; BbIpaXaThb (opMyTaMH 3aBUCUMOCTH MEXIY BEJIUYHHAMU,
UCTIOJIB30BaTh CBOMCTBA W TpaduKu (GYHKIMNA Ui pEIICHUS ypaBHEHHIA,
HEpaBEHCTB M 3aJad C IapameTrpamu; U300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33JaYd pa3HbIX TUIIOB (B TOM 4HCIE Ha
HPOLIEHTHI, JOJIM M YacTH, Ha JIBUKEHUE, paboTy, CTOUMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 33/1a4 U3 00JIAaCTH YNPABJICHUS JIMYHBIMH U CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPRKEHUS, YpaBHEHHs, HEPABEHCTBA M HUX
CHUCTEMBI II0 YCIIOBHIO 3a[a4M, HMCCIEAOBATb IOJIYYEHHOE PEUICHHE H
OLIEHUBATh IPaBIONOAOOHOCTh pPE3YyIbTAaTOB, YMEHHE MOJEIUPOBAThH
peanbHbBIE CUTyallMd Ha SI3bIKE MAaTEMAaTHKHU; COCTABIIATH BBIPAXKEHUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIIEI0BATh
IOCTPOCHHBIE  MOJENM C  HCIOJb30BAaHMEM  ammapara  aiareopsl,

UHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHne onepupoBaTh MOHATUSAMU: cpeliHee apudmeTnyeckoe, MenuaHa,
HauOoJIbIllee ¥ HAUMEHbIIIee 3HAYEHUSI, pa3Max, TUCIIePCUs, CTaHIapTHOE
OTKJIOHEHHE YHUCJIOBOTO HabOpa; yMEHHE W3BJIEKAThb, HHTEPIPETUPOBATH
nH(popMaIrio, TPeICTaBICHHYIO B TaOIUIIAaX, HA UarpaMmmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pealbHBIX MPOILIECCOB U SBJIICHUM; MPEICTABIATh
uHpOpMaIMi0O ¢ TOMONIBI0 TAOMWIl W JUarpaMM; HCCIEA0BaTh
CTAaTHCTUYECKUE HAaHHBIE, B TOM 4YHCIIE C NMPUMEHEHHEM TpadUuecKux
METOJIOB | DJICKTPOHHBIX CPEJCTB; rpaduIeCKU UCCIE0BATh COBMECTHBIE

HaOJIOZICHUS C TTIOMOIIBIO TUarpaMM PacCeHBaHUs U JTUHEHHON perpeccuu

YMeHHne onepupoBaTh IMMOHATUAMM: CIyY4alHBIA ONBIT M CIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYalHOTO COOBITHS; YMEHHE BBIYHCIATH

BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKux METOAOB; NPUMEHSITh
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(bopMyNBl CIOXKEHHUS M YMHOXKEHHUS BEPOSATHOCTEH, (OpMyiy IOIHOM
BeposTHOCTH, popmyny bepHymnu, komOuHaTOpHBIEe (HAaKThI U (HOPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; YMEHHE ONEepUpPOBAThH
NOHATUSIMH:  CITydaiiHass BEJIMYMHA, paCHpeCliCHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHUIAHHWE, AWCICPCUS ¥ CTAaHAAPTHOE OTKJIOHEHUE
CIIyuallHOW  BENWYHMHBI, (YHKIUM paclpeleieHuss W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAJILHOT'O PACIPEACTICHHI; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YUCHHBIX PACIPEACICHAN JUIs PEIICHHs 3a/1a4;
3HAKOMCTBO C NOHATHUAMMU:. 3aKOH 6OJIBH_II/IX YHUCCII, METOAbIL BbIGOpO'—IHBIX
UCCIIC/IOBAHMIA; YMCHHUE NPUBOJUTH TIPUMEPHI TPOSBICHHUS 3aKOHA
OOJIBIINX YHUCET B MNpUPOAHBIX U O6HIGCTB€HHI)IX SABJICHUAX; YMCHHC
OIEPUPOBAThH MOHATHSIMHU: COYCTAHHE, ITEPECTAHOBKA, YUCIIO COYCTAHUM,
YHCII0O  TIEPEeCTAaHOBOK; OWHOM  HbIOTOHA; yMEHHUE  NPUMCHSITH
KOMOMHATOPHBIC (DAKThI U PACCYXKICHHUS JIUISl PEIICHUS 3a/1a4; OIICHUBATh
BCPOATHOCTU PCAIBbHBIX CO6BITHﬁ; COCTaBJIAATb BECPOATHOCTHYIO MOJACIIb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTat

YMeHHe OnepupoBaTh IOHATUAMM: TOYKA, IpsAMasg, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYHMHA YIJIA, IFIOCKUHM yroJl, ABYTPAHHBIN
Yroj, TPEXTPaHHBIA yroJl, CKPELIUBAIOIINUECS IPSAMBIC, TapAIIIEIbHOCTD U
NEPNCHAUKYIIAPHOCTb IPAMBIX H HHOCKOCTefI, yYrojia MeEXay IpsIMbIMH,
Yroa MeXAy NpsIMOM U IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTSAMHU,
paccTostHUE OT TOYKHM JI0 IUIOCKOCTH, PACCTOSIHUE MEXAY IPSMBIMU,
pPacCTOSIHUE MEXKAY IUIOCKOCTAMM; YMEHHE HCIIONb30BaTh IIPU PELIECHUU
3aaa4 U3y4YCHHBIC (1)aKTI)I U TCOPEMBI INNIAHUMETPHUH, YMCHHEC OLICHUBATDH
pasMepbl OOBEKTOB OKPY)KAIOLIEr0 MHpA; CTPOUTh MaTeMaTHUeCKue
MOACIN C MOMOHIBIO TCOMETPHUYCCKUX MOHATUH H BCJIIMYMH, pClIaTb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4Un

YMeHue omnepupoBaTh MOHITHIMH: IUIOMIAAb (UTYPBI, 00bEM (GUTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHUE MHOI'OIpaHHHUKA,
KyO, Mapauienenuresn, npusMa, nupamuga, (Qurypa U TMMOBEPXHOCTH
BpaleHus, MUIUHApP, KOHYC, Imap, cdepa, miomanb cdepsl, MIOmaIb
MOBEPXHOCTH MHPAMUABI, MPU3MBI, KOHYyca, LWIMHApa, O00BEM KyOa,
MNpAMOYTOJIBHOI'O IMapauICICnuIicaa, nupaMuabl, MOPU3MBbI, HUIUXHApPA,
KOHyca, Iapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHUS KOHyca W LWIMHJpA,
napajyielbHble OCH WM OCHOBAaHHWIO, CEUeHHE IIapa, IUIOCKOCTh,

Kacaromasicsi cepbl, HUIMHIPA, KOHYCa; YMEHHE CTPOHUTb CEUYCHHE

29




11

12

MHOTOTpaHHHKa, W300pakaTh MHOTOTPAHHUKHU, (PUTYpBI M MOBEPXHOCTH
BpalCHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOUIBIO JIEKTPOHHBIX CPEJNICTB;
YMEHHUE MPUMEHSATh CBOMCTBA T€OMETPHUECKUX (UTYp, CAMOCTOSTEIHHO
bopMynupoBaTh OMpeIeNICHUs U3y4aeMbIX (PUTYp, BBIIBUTaTh TUIIOTE3BI O
CBOWCTBAaX M MpPU3HAKAX T'E€OMETPUYECKUX (UTyp, OOOCHOBBIBATH HIIH
OmnpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccupukauuwo Quryp 1o
pa3jaMyYHBIM IPU3HAKAM, BBIIOJHATH HEOOXOAMMBIE JONOJHUTEIbHbBIE

IMOCTPOCHUA

YMeHue OonepupoBaTh MOHATUSIMH: JBM)KEHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA MEPEHOC, CUMMETPHUS HA IUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUE MOAO0OHS, TMOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W TMOJO0OHBIC (DUTYPBI, B TOM YHUCIIC B MPHPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BaTh ITEOMETPUIYCCKHUE OTHOIICHHUS TIPU
peIICHUN 3a/ia4y; HAaXOJUTh T'€OMETPUYCCKHE BEIUYHMHBI (JJTMHA, YTOJ,
IUIOIab, 00BEM) NIPU PEIICHUH 33724 U3 JPYTHX YU4EOHBIX MPEJIMETOB U
U3 PEATbHOW KM3HU; YMCHHE BBIYHCIATH T€OMETPUYCCKHE BEITHYHHBI
(MHA, YTOJI, TUIOMAAb, O0BEM, IUIOMIAJb MOBEPXHOCTH), HCHOJB3Ys
W3YYCHHBIE ()OPMYJIBI U METOJbI, B TOM YHCJIC: TUIOIIAJb IMOBEPXHOCTH
MUpaMUIbI, PU3MBI, KOHYCa, HUIMHIpPA, TUIOmaas cdepsl; 00bEM KyOa,
MPSIMOYTOJIBHOTO  TIapaUIeNIeUIela, MHUPAMUIbI, TPU3MBL, [WIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp

YMmenue ONCpHUPOBATH NMOHATUAMU: IPAMOYTOJIbHAA CUCTEMA KOOpAMUHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAHWHATHEI BCKTOpPA, CyMMa BEKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIIO, Pa3JIOKCHUC BCKTOpa II0 6a31/1cy,
CKaJIIpHOC TIMPOMU3BCACHUC, BCKTOPHOC TMPOU3IBCACHHUE, YIOJl MCEKAY
BCKTOpaMHU; YMCHUC HCIIOJIB30BaTh BCKTOpHHﬁ u KOOpI[I/IHaTHHﬁ METOA

JJI pCIICHUS TCOMCTPHUYCCKUX 3a1a4d M 3a/1a4 IPYyTrux y‘-IC6HI)IX npeamMcToOB
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YMeHne BIOUpaTh MOIXOIAIINNA METO/ JIsl peIISHUS 3a/1a4d; TOHUMaHNe
3HAYUMOCTH MATEMaTHUKH B HM3yYEHUM MPUPOJIHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SBJIGHWH; yMEHHE paclo3HaBaTh IPOSIBIEHHUE 3aKOHOB
MaTEeMaTHKHU B UCKYCCTBE, YMEHUE MPUBOUTH MPUMEPHI MATEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH
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IHNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE
IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
Kon
1 Hucna 1 BBIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
19 Pammonanbueie  uncna. OOBIKHOBEHHbIE M JECATUYHBIE JAPOOH, MPOICHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpodH
13 Apudmerndeckuii KOpeHb HaTypalbHOW cTerneHu. J[eWcTBusS ¢ apupMETHICCKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
w Crenenb c 1enplM nokazatesieM. CTeneHb ¢ pallMOHaNbHBIM MT0Ka3arenaeM. CBolicTBa
' CTETeHU
15 CuHyCc, KOCHHYC M TaHIE€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHTE€HC YHCIOBOTr0 apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIC JOTapu(MbI
JleiicTButenpHbIe yrcia. ApudMeTndecKue onepamnuu ¢ 1eCTBUTEIbHBIMU YHCTaAMH.
1.7 [TpuGnuxEHHbBIE BEIYMCIICHUS, IPABIJIAa OKPYTJICHUS, IPUKHIKA U OLIEHKA pe3ysbTaTa
BBIYMCIICHUM
1.8 ITpeoOpa3oBanue BoIpaXKeHUH
1.9 KommiekcHbie uncna
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [enble u 1poOGHO-pallMOHANIbHBIE YPaBHEHUS
2.2 WppatnmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHHs
2.4 [TokazarenbHble U IoTapuPMUUIECKIE YPaBHEHUS
2.5 enble u 1poGHO-palioHaTbHbIE HEPABEHCTBA
2.6 HppanmonansHbele HEpaBEeHCTBA
2.7 IToka3zaTenbHble U JOrapupMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPULIbI
3 OyHK1IUU U Tpaduku
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Oynkius, crnocodbl 3anaHus QyHkuuu. [padpuk ¢ynkuumu. B3aumHo oOpaTHBIE

3 dbyakuun. YEtHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIIMN
Ob6nacth ompeneiaeHuss W MHOXKECTBO 3HaueHuM Qynkuuu. Hynmu Qyskuuu.
3.9 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' MakcumMymbl U MUHUMYMBI GyHKIuH. HauOonbliee M HauMeHbllee 3HaY€HUE
(GyHKIMU Ha TPOMEXKYTKE
33 CrenenHast (YHKIUS C HATYPATBHBIM U LIEJIBIM MOKa3areneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA B rpaduKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Touku pazpsiBa. AcuMnToThl rpadukoB pyakuii. CBoOHCTBa QYHKINH, HEIPEPBIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUSI TOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyia CI0KHBIX MPOIIEHTOB
4 Havana marematuuyeckoro ananusa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpumeHeHne MPOU3BOJHOM K UCCIEIOBAHUIO (PYHKIMA HA MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxneHne HanOoJbIIero ¥ HaWuMEHBIIETo 3HayeHUs (PYHKIUU Ha
OTpE3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHOXeCTBa U JIOTHKA
5.1 MHoOXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IMI0CKOCTH
7.2 [IpsiMbIe U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKU
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopauHats! 1 BEKTOPHI
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