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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro rOCy1apCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanusi. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHaW3a» SIBISETCA OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIleH MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH O0ecrneynBaeT MHCTPYMEHTAIbHYIO 0a3zy Uil H3y4yeHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C JAPYTrOd CTOPOHBI, (POPMUPYET JIOTUUECKOE U aOCTPaKTHOE
MBIIJIEHUE YYalluXcd Ha YPOBHE, HEOOXOJAMMOM I OCBOCHHS KYpCOB
UH(OpMATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
y4dalyecs OBJIAJIECBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOM HAayKH, KOTOpas
(bopMyIupyeT CBOM JOCTUKEHUSI B MAaTEMAaTUYECKOU popme.

Kypc anredpsl 1 Hayasl MaTeMaTUYECKOTO aHAIM3a 3aKJIabIBA€T OCHOBY AJIs
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3MKH, XUMUHU, OHOJIOTMHM, NOHUMaHUS
OCHOBHBIX TEHJICHUUW SKOHOMUKM U OOIECTBEHHOW JKM3HU, TO3BOJISIET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIB30BaTh UX B MOBCEIHEBHOW XW3HH. B ToXe Bpems OBIilaieHUE
aOCTpaKTHBIMH UM JIOTMYECKHM CTPOTMMH MATEMAaTHYECKUMHU KOHCTPYKLMSIMU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaJIOTHI0, (OPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIlIeHHE. B xone n3ydyenus
anreOppl W Hayajl MaTeMaTHYeCKOro aHajluh3a B CTaplled IIKOJe Yydaluecs
MOJIYYalOT HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIbLHOIO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeNIeH pealbHbIX CUTYyallud M HHTEpIpeTaluu
NOJIYYEHHBIX  pPEUICHUH, 3HAKOMATCA C  OPUMEPAMH  MaTEMaTHYECKHX
3aKOHOMEpPHOCTEM B MPHUPOJNE, HAYKE M B MCKYCCTBE, C BBLAAIOLIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLUUAIOM, KOTOPHBIM
peanusyercs Kak 4epe3 y4eOHbIN MaTepuall, CloCOOCTBYIONIUN (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUs, TaKk W dYepe3 crneuuduky ydeOHOHl AedaTeabHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocHoBe MeToanku 00y4ueHus anredpe U HayajiaM MaTeMaTH4YeCKOro aHalIn3a
JICKUT JIEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

CrpykTrypa Kypca «Anredpa 1 Hayana MaTeMaTHYECKOIO aHaIM3a» BKIIOYAET
CIIEAYIOIINE COAEPKATEIBHO-METOAUYECKNE JUHUN: «Uucina M BBIYUCICHUD,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-METOIMUECKUE
JUHUU W3Y4yaloTCsl Ha MPOTSDKEHWM JABYX JIET OOy4YeHUsi B CTapllel IIKoJie,
€CTECTBEHHO JIOMOJIHSASA APYT IPyTra U MOCTEIEHHO HACHIIAsCh HOBBIMU TEMAMU U
paznenamu. J[aHHBIA KypC SIBJIIETCSA MHTETPATUBHBIM, NOCKOJIBKY OOBEAMHSET B
cebe colepKaHHE€ HECKOJbKMX MaTeMaTHUYeCKHX JUCUUIUIMH:  aiureopa,
TPUTOHOMETPHUSI, MATEMATUYECKUI aHAJIU3, TEOpUs. MHOKeCTB U Ap. 1o mepe Toro
KaK yyalluecs OBJIa/IeBalOT BCE Oosiee MIMPOKUM MATEMAaTUYECKUM allapaToM, y
HUX TIOCJIEIOBATENbHO (POPMHUPYETCS M COBEPIICHCTBYETCA YMEHHE CTPOMUTh
MAaTEMaTHYECKYIO MOJENb PEAIBHOW CUTYalluU, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa u Hadyaja MaTEeMaTHYECKOTO aHalu3a», I peleHus
CaMOCTOSITENILHO  C(OPMYJIMPDOBAHHOM  MaTeMaTH4YeCKOW 3aJadd, a 3aTeM
UHTEPIIPETUPOBATH ITOJyUYECHHBIN pE3yJIbTar.

ConepxxaTenpHO-METOANYECKAs TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiedl mkosie 0oco0oe BHUMAHUE YAENAETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMUYHBIX (OpPM 3amucu JCHCTBUTENBLHOTO 4YHCIA, YMEHHE
pPalMOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENAaThb MNPUKUAKY, OLIECHHUBATh
pesynbrar. OOyuyaromuecs NOJY4arOT HAaBBIKM MNPUONMKEHHBIX BBIYMCICHUM,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHIapTHOU (opme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAU3YETCS HA NPOTSIKEHHH BCETO
oOydyeHHs] B CTaplled IIKOJIe, TMOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pPa3JIMYHBIMA METOAAMHU pPELIECHUs LENbIX, PAalMOHAIBHBIX, HPpPalUOHAIbHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaXOXJE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHKuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢opMyiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPpPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKAIMX CTENeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBILIUICHUST ydamuxcs, (HOpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboTBl C CHUMBOJBHBIMU (OpMaMu, MpPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJI€ paBEHCTB U HEPABEHCTB. AureOpa npeiaraeT 3 peKTUBHbIE
WHCTPYMEHTBI ISl PELICHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYECKass JHHUSA «DYHKIMM U TpapuKu» TECHO
HeperyieTaeTcs ¢ JpYyrUMH JIMHUSIMU Kypca, IOCKOJIBbKY B KAKOM-TO CMBICIIE 3a0a€T
IOCJIEI0BATEIbHOCTh U3YUEHHS MaTepuaia. Mi3yueHne cTeneHHo, oKa3aTeabHOH,
Jgorapu(pMUUECKON M TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOMCTB M TpaduKOB,
UCIOJIb30BaHUE (DYHKIMI ISl pelieHus 3a7a4 U3 JPYruxX y4eOHBIX MPEIMETOB U
pearbHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIU30M, TaK U C
pelieHreM ypaBHEHUI W HepaBeHCTB. llpu 3TOoM Oonbllloe BHUMaHUE YIENAeTcs
(bOpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTU MEXIY pPa3IMYHbIMU
BEJIMUMHAMH, HCCJIEAOBAaTh IMOJY4YCHHbIE (YHKUHUH, CTPOUTh HUX TPaPUKH.
Marepnai 3Toi coAepKaTeIbHON JUHNN HALIEJICH HAa PA3BUTUE YMEHHUUN U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTU MEXKIY BEJIMYMHAMU B PA3IUYHOU (opMe:
aHAIMTUYECKOW, Tpaduuecko u cloBecHOM. FEro wu3yueHue crnocoOCTBYyeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIUH, UCIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas auHMs «Hauana mareMaTHdeckoro aHaau3a» IO3BOJISET
CYUIECTBEHHO PACIIMPUTh KPYr KaKk MaTeMaTU4YeCKUX, TaK W MPUKJIAJHbIX 3ajad,
JOCTYMHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSBISETCSI BO3MOXHOCTh UCCIIE0BATh U
CTPOUTH rpapuKu PYyHKIUH, ONPEETATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYMCIIATH TUIOMAAU QUTyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHAsl JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOCHUS MAaTeMaTUYeCKUX MOJeNeld pealbHbIX CHUTyalull, HaX0XXJIECHUs
HaWJIY4lIero pemieHus] B MPUKIAIHBIX, B TOM YHCIIE COLMUATbHO-DKOHOMHYECKUX,
3ajlayaXx. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaliu3a CIHOCOOCTBYET
pPa3BUTHIO aOCTPAaKTHOTO, (POPMaIbHO-IOTUYECKOTO0 U KpPEATUBHOTO MBILIUICHHUS,
(GbOopMHUPOBAHNIO YMEHHI PacliO3HAaBATh MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TeXHUKE U HUcKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIONIMXCS pe3yJsibTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOpax.

CopepkarenbHo-MeToAMYecKass TMHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. T€0pEeTHKO-MHOKECTBEHHBIE
IPEJCTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEeMaTHKU U Mpeiarator
Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zesibl MAaTeMaTUKU U €€
NPUWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMATHYECKUE TUCLUUILUIMHBI B €IMHOE



uenoe. ITo3atoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHMMAaTh TEOPETHUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrOo aHANIM3a» MPUCYTCTBYIOT
TaKK€ OCHOBbI MAaTEMaTUYECKOIO  MOJCIMPOBAHUS, KOTOphIE€ IPU3BAHbI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHbIX CUTYallUi, UCCIIETIOBAHMUS
THX MOJEJIed C MOMOIIBIO ammapaTa anreOpbl U MaTeMaTHYeCKOro aHaiu3a u
WHTEPHPETALUN TOJIYYSHHBIX pe3yabTaTOB. Takue 3aaHus BIUIETCHBI B KaXKIbIi U3
pa3zienoB MPOorpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IIMPOKO UCTIOJIb3YeTCs AJis
peleHusl TpUKIaAHbIX 3a7ad. [Ipu peleHun pealbHbIX MNPAKTHYECKUX 3a7ad
yuanecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIOJIb30BATh AHAJIOTHIO, 0000IIAaTh M KOHKPETHU3UPOBATh
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B MPOIECCe M3YyUEHHUS BCEX TeM Kypca «Auredpa u Haudana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM mu1aHe Ha M3y4YeHUE Kypca anreOpsl 1 Hadal MaTeMaTHIeCKOTo aHaln3a
Ha 6a30BOM ypOBHE OTBOJIUTCA 3 yaca B Hejelnto B 10 kiacce u 3 yaca B HEJENIO B
11 kmacce, Bcero 3a jiBa roga ooyuyenus — 204 yaca.

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

Marematuka: anredpa u Hayajga MaTEMaTHYECKOTO aHallu3a, TeoMeTpusi. Anredpa
1 Hayana MateMatudeckoro ananuza. 10-11 kmacce. Anumos III.A., Konasrun
FO.M., TkaueBa M.B. u ap. AkuuonepHoe oo6iiecTBo «M31aTeancTBO
«IIpocBemenue»



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoOHANIBHBIMU YHCTIAMU, TPEe0Opa30BaHMS YHCIOBBIX BhIpakeHU. [Ipumenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU yuciaamu. [IpubmmxéHnbie
BBIYMCJIEHNS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BHIYMCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaJbHOW  creneHd.  JlelicTBus ¢
apu(pMETUIECKUMH KOPHSMH HAaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienme HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppalMOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IprMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3aMvHbIX 001acTel HAyKU U pealbHOW XKU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. [paduk  QyHkuu. BzaumuHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUi pynkumnu. Hymm ynkumu.
[TpomesxyTku 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuroHoMmerpuueckass OKPY>KHOCTb, OIpPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeoMeTprIecKas mporpeccuu. beckoneuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPEcCHH IS
pelieHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepanuu Haj MHOXkecTBamH. Jluarpammel Jiliepa—BenHa.
[IpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]]a4 U3 APYTUX yUEOHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH LEIIbIX YHACEIL.

CreneHb ¢ palMOHAIIBHBIM NIOKa3aresieM. CBOMCTBA CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIC JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAIIUX JTOrapru(MBbI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJEPKAIIUX CTENEHU C PAMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpAaBHEHMI. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpruMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIIEHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DyHKIUHN U TPAPUKH

Oyukrus. [lepuonnueckue pynakmn. [IpomexyTku MOHOTOHHOCTH (DYHKITUH.
Makcumymbl 1 MUHUMYMBbI (yHKUMH. HawmbGosblnee u HauMmeHblllee 3HAUY€HHE
(GyHKIHMH Ha TPOMEXKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U rpaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUH SIS HMCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HUKAIOT MPHU PEUICHUHU 3a7a4y U3 JIPYTUX y4ueOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepriBable GyHKIMH. MeTOT HHTEPBAJIOB JIsl pEIICHNUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii U QU3NYECKUN  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJM€MEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BECHUS 1 YACTHOTO (DYHKITUH.

[IpumMeHeHue Mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxkieHne HanbopIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIIEero pElEHUs B
NPUKIAIHBIX 3aJayax, I ONpPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyie Herorona—IJleiiOnuua.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIXKHO oOecrneunBaTh
AOCTHUKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Ciacayronmux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4E€OHOTO TMpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TO3UITUN 00YUAIOMIErocs Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHHM,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHUYecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

DCTeTU4eCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]a4, PEIICHUH, PACCYKICHUI; BOCIPUUMUYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTEeMaTUYECKUE 3HAHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAaHHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpyzoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W € TMPWIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBINH BBIOOD
Oynymeir mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IIJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COLIMAJIBHO-DPKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COIUATBHOM
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUCHTaIlMel Ha MPUMEHEHUE MaTeMaTUYEeCKUX 3HAHUW ISl pellieHUs 3a7ad B
00JIaCTH OKPY’KAIOIICH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OILICHKU X BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAOLIEH CPEIBI.

[leHHOCTH HAYYHOTO NMO3HAHUSA:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUK U MAaTeMaTUYECKOM KyJIbTYypOW KaK CpPEJCTBOM IIO3HAHUS MUDPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKATMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvomvie  nosmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHbIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTpeeCHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpOBaTH MW  NPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJSITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONEHUSX U YTBEPKICHHSX;
npemiaraTh KpUTEPUH JIJISl BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPXKACHUNA (MIPSIMBbIC U OT TMPOTHUBHOTO), BEICTPAWBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIE€HUS 1 BBIBOJBL

BBIOMpATh Croco0 pernieHus yuyeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbCcKue JeHCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopmyIpoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (HOpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

IPOBOTUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOMEHUS, WCCISAOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATDH Je()UIIUTH HHPOPMAIINH, TaHHBIX, HEOOXOUMBIX JIJIT OTBETA HA
BOIPOC U JJIsI pEIICHUS 3a/1auH;

BBIOMpAaTh  WHGOPMAIMIO W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(POPMAIINIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanouvie KoMMyHukamuenwvle Oelicmeus, — o0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVYATOUWUXCAL.
OOmrenue:

BOCIPUHUMATh U (JOPMYJIUPOBATh CYKJEHHUS B COOTBETCTBUU C YCIOBUSMU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUs
B YCTHBIX U IIMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4i, KOMMEHTHPOBATH MOJYYEHHBIN PE3yJIbTAaT;

B X0/ 00CYKJEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAaEMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE HA ITIOUCK
pEelIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIUN; B
KOPPEKTHOU GopMe (hopMyIrupoBaTh pa3HOTIacHs, CBOM BO3PAKEHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BBICTYILICHUS
C YYETOM 3aa4 MPE3EHTALMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

MMOHMUMATh M UCITOJIH30BaTh IPEUMYIIECTBA KOMAaHTHOW U MHANBUAYATHEHON
paboThl MpU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenensaTh BHIbI paboT, AOrOBapWBaThCSA, OOCYKIATh TPOIECC H
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JICHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCcTBO CBOETO0 BKJIaJa B OOMMA TPOAYKT TIO KPUTEPHSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecyiamuesnsle oeticmasus, obecneuusarom hopmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranuzanus:

COCTABJIATH IJIaH, AJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peuicHus C

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITIH.
CaMOKOHTPOJIb:

BJIAJECTh HaBbIKAMHU [O3HABaTEIbHOM pedJeKkcuu Kak OCO3HAHMS
COBEPULIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIA MPOIIecca U pe3ysbTara
peleHns MaTeMaTUIEeCKOM 3a1auu;



e TPEABHUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh [IPU PEIIEHNUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JIESITEJILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JIAHHBIX, HAWJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEM;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBSICHITH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS Pe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIIKUOKY, 1aBaTh OI[EHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECIedMBaTh JTOCTHIKCHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3Ys MPaBUia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3yIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IOKAa3aTejieM; CTaHAapTHAs
dopma 3amMcu JEHCTBUTENIIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH IEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsTh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIPAXEHUU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI U HEPABEHCTBA I PEIICHUS MATEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTeil HAyKH U PealbHOM KU3HH.



MognenupoBaTh peanbHblE CHUTyalldd Ha S3bIKE airedpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jaud, MCCIEI0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMH: (QYHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEe/ENICHNs] M MHOXXECTBO 3HadeHW (yHKuMH, Tpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMU, HYIH (QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

CtpouTh U 4uTaTh TPaPUKU JTUHEHHON (QPYHKINU, KBAAPATUIHONW (PYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTEeIEM.

Hcnone3oBath rpaduku (QyHKUMA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHUCHUMOCTEN NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Havana mareMaTH4ecKOro aHAJIN3a

OnepupoBaTh MOHATUSAMHU: IOCJIENIOBATEIBHOCTh, apudMeTHuecKkas M
reOMETPUYECKast IPOTPECCUMU.

OmnepupoBaTh MNOHATUAMM: OECKOHEUHO YOBbIBaOLlasi Te€OMETpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUMN.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcronb30BaTh CBOMCTBA MOCJIEIOBATEIBHOCTEW U MPOTPECCUM IS PELICHMS
peanbHbIX 337a4 PUKIIATHOTO XapaKTepa.

MHno:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, ONEPALIUU HaJl MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar AJis OMMCAHUS PealbHBIX
IIPOLIECCOB U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX YYEOHBIX IIPEIMETOB.

OnepupoBaTtb  MOHATUSAMH: ONpeleNeHre,  Teopema,  CIEICTBHUE,
J0Ka3aTeNbCTBO.

11 KIIACC

Yucia v BBIYUCICHUSA

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, II€J0€ YHUCIO; HCIOJIb30BATh
MPU3HAKU JICJIMMOCTH LIEJBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUISL PELLICHUS 3a1a4.

OnepupoBaTh NOHATHUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUIMU: Jorapu(dm uucia, AECATUYHBIE U HATypaJbHbIC
JorapupMsl.

YpaBHeHus U HEPABEHCTBA



[IpumensaTs cBoicTBa CTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(Mmbl;
ONEPUPOBATh MOHATUSAMU: JIOTAPU(PMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpocTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCITIOJIB30BAaTh CUCTEMY JIMHEWHBIX YPAaBHEHUN ULl pELICHUS IPAKTUYECKUX 3a1a4.

HaxonuTte pemeHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEM palMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3a/auy,
UCCJIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM allapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKM OJKCTpeMyma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HAueHHUs (QYHKIUM Ha TPOMEXKYTKE; HCIONb30BaTh UX JIA
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHOU TpauKoM.

OnepupoBaTh MOHATUAMM: TpaUKH MOKA3ATEIbHOM, JIOrapupMuU4eckol u
TPUTOHOMETPUUECKUX (PYHKLIUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS YPABHEHUNM U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaUKU JIMHEHHBIX YPaBHEHUN U
WCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
MCIIOJIb30BaTh FT€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxonuTh npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIIMI, BEIYUCIISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO JIS1 UCCIIE0BaHUS GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0BAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYUYLIErO PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh MOHATUSIMU: TEpPBOOOpa3Has M  HHTErpaji; IMOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaa.



HaxoauTh nepBooOpa3HbIe 2JIeMEHTapHBIX (YHKITHI; BRIYUCIISATH HHTETPAIT IO
dbopmyne Herorona—JleitOnuia.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COIHAIBHO-DKOHOMHUYECKOTO H
(u3nUecKoro xapakrepa, CpeJCTBaMi MaTeMaTHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

I[TPOTPAMME

10 KUIIACC
Kosnun4yectBo 4yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoububie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
MHokecTBa pallMOHAJIBHBIX U
1 JIEHCTBUTENbHBIX uncen. ParmonaibHbie 20 1 https://m.edsoo.ru/KYG7NZURY
YpaBHEHHUS U HEPABEHCTBA
o .C
2 YHKUHH 1 TpaGiit. CTENCHE € LeHM 7 htps://m.eds00.ru/ESMF56M3
[OKa3areieM
Apudmerndeckuii KOpeHb N—O¥ CTEIICHHU.
3 HppanuoHanpHble ypaBHEHUS U 20 1 https://m.edsoo.ru/W2CV80370
HEPABEHCTBA
Dopmyisl
4 TPUTOHOMETPUH. T pUroHOMETpHUUECKHE 31 3 https://m.edsoo.ru/WN9ES6GMP
ypaBHEHUS
5 ITocnenoBaTeIbHOCTH U MTPOTPECCHU 5 https://m.edso00.ru/0INY8KYRU
IT , 0000 ,
6 OBTOP CHILE, ODODIICHHE, CHCTEMATISARI 19 1 https://m.edsoo.ru/SEBERIVKS
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10
1 102 6 0


https://m.edsoo.ru/KYG7NZURY
https://m.edsoo.ru/E8M1F56M3
https://m.edsoo.ru/W2CV8O37O
https://m.edsoo.ru/WN9ES6GMP
https://m.edsoo.ru/01NY8KYRU
https://m.edsoo.ru/SEBER9VK5

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Kourpoubnble IIpakTHyeckue
n/m NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
CrerneHsp ¢ palluOHAIBHBIM [T0KA3aTEIEM.
I1 .
1 oKasaTeNbHAs (yHKLMA 12 1 https://m.edsoo.ru/SSEJGAPNA
[Toka3arenbHble ypaBHEHHUS U
HEPAaBEHCTBA
Jlorapudmuueckas GyHKIIHUSA.
2 Jlorapugmuueckue ypaBHEHUS U 12 https://m.eds00.ru/107CT1AVS
HEPaBEHCTBA
Tpuronomerpuueckre GyHKIUU U UX
3 rpa¢uku. Tpuronomerpuyeckue 9 1 https://m.edsoo.ru/ XRW8YNBTP
HEPaBEHCTBA
IT T
4 pOI/BBOHHaf{ PUMCHEHHIE 24 1 https://m.edsoo.ru/DK9VLOTN4
IIPOU3BOJHON
WuTerpan u ero npuMeHeHUs 9 https://m.edsoo.ru/ALMBWA4BH
CucreMsl ypaBHeHU 12 1 https://m.eds00.ru/GT0833N3F
HarypanbHbie U 11e51bie yrciia 6 https://m.edso0.ru/RSRO5SJFR
IToBTOpeHue, 0600 ,
8 p © meHIiIe 18 2 https://m.edsoo.ru/BFUNE9BGN
cucTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/SSEJGAPNA
https://m.edsoo.ru/1O7CT1AV8
https://m.edsoo.ru/XRW8YNBTP
https://m.edsoo.ru/DK9VLOTN4
https://m.edsoo.ru/ALMBWA4BH
https://m.edsoo.ru/GT0833N3F
https://m.edsoo.ru/RSR05SJFR
https://m.edsoo.ru/BFUNE9BGN

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHus
pe3yJabTara
1 Yucna v BEIYHUCICHUS
11 OnepupoBaTh MOHATUSAMH: PAIOHATIBHOE M JACHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHASI U AECATHUYHAS IPOOb, TPOIICHTHI
12 BeimonHATE  apudMeTHUecKue Oomnepanud ¢ PAalUOHAIBHBIMH U
' JICWCTBUTEIEHBIMHI YHCITaAMH
13 BeimonHsaTe  MpuOMMOKEHHBIE  BBIYMCICHMS, UCIONB3ys IpaBUIIa
' OKpYTJICHUS, JIeNIaTh MPUKUAKY U OIICHKY Pe3yJIbTaTa BEIYUCIICHHIH
OnepupoBaTh MOHATHSMU: CTENEHD C LIEJIbIM II0Ka3aTeNIeM, CTaHJapTHas
14 dopma 3armmcu JeCTBUTENLHOTO YHCIIa, KOPEHb HATYPaJIbHON CTEICHH;
' UCIIOJIb30BATh OAXOSIIYIO (POPMY 3aIHCH ACHCTBUTEIBHBIX YHCEI JUIS
peLIeHHs MPAKTHUYECKHX 33/1a4 U IPEACTABICHHUS JAHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC M TAHT€HC IPOU3BOJIBHOTO
1.5 yIJa; WCHOJb30BaTh 3alUCh IPOU3BOJILHOTO yIJa d4epe3 oOpaTHbIE
TPUTOHOMETPHUYECKUE (DYHKIHH
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATHUSMH: TOXIECTBO, YpaBHEHHE, HEPaBEHCTBO,
2.1 [eJIoe, PALMOHAIbHOE, HPPALMOHAIBHOE YpaBHEHHME, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
25 BhIONHATE  TIpeoOpa3oBaHus TPUTOHOMETPHUYECKUX BBIPAKEHUH U
' pelaTb TPUrOHOMETPUUYECKHE YPAaBHEHUS
BeimonssATe npeoOpa3oBaHuUs IEITBIX, panroHaTBHBIX u
2.3 UppalMOHATILHBIX BBIPAKEHUH M peliaTb OCHOBHBIE THIIBI IEJBIX,
paMOHATBHBIX U UPPALNMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB
Y [TpuMeHSTh ypaBHEHUST ¥ HEPABEHCTBA JIJISl PEIICHHS] MAaTEeMaTHIECKUX
' 3aj1a4 M 3a]1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U peabHON )KU3HU
’ MonenupoBaTh pealbHbIE CUTYallMd Ha fA3bIKE aareOphl, COCTABIATDH

BBIpQXXEHUS, YpaBHEHMs, HEpPaBEHCTBA [0 YCJIOBHUIO  3ajaud,




HCCIICA0BAaTh IMOCTPOCHHBIC MOJCIHN C HCIOJIb30BAHUCM alIapara

anreOpsl
3 OyHKIMU U TpaduKu
OnepupoBaTh MOHATUSAMHU: (GYHKIHS, CIOCOOBI 3amaHusi (GYHKIHH,
3.1 001acTh ONpeNeNeHNusT U MHOXKECTBO 3HaueHWH (QYHKIUH, Trpaduk
(GyHKIMH, B3aUMHO 0OpaTHbIC PYHKITUN
39 OnepupoBaTh MOHATUAMU: YETHOCTh U HEYETHOCTh (YHKIUHU, HYIH
' (byHKINHU, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBate rpaduky QyHKIMHA 111 pELICHUs] ypaBHEHUH
34 Ctpouth M uMTaTh TpadUKU JUHEHHON (QYHKIMH, KBaJAPaTHUYHOU
' (GyHKINH, CTENeHHON (DYHKIMH C IeTTBIM TIOKa3aTeIeM
Hcnonb3oBare rpaduknd (QyHKIMA A7 UCCIEAOBAHHS IPOLECCOB H
35 3aBHCHMOCTEH MpU pelIeHUuH 3a7ad U3 IPYruX y4eOHBIX MPEeIMETOB U
' peanbHOM JKW3HHU, BBIpAXaTh (QOPMYyJIaMH 3aBHCHUMOCTH MEXKIY
BEJIMYUHAMU
4 Hauana marematnyeckoro anammsa
i1 OnepupoBaTh MOHATUSMHU: TMOCIEAOBATEIBHOCTh, apupMeTHUecKas H
' reOMETPHUECKas IPOTPECCHH
OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBAOIas F€OMETPUYECKast
4.2 nporpeccusi, cymMma OECKOHEYHO YOBIBAIOLIEH I'eOMEeTpHUYECcKOil
IIPOrpeccuu
4.3 3anaBaTh MOCIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonp30Barh CBOMCTBA IMOCIEAOBATEIBHOCTEN M INPOrPECCUN  JUIS
' pelIeHHs peabHbBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
) MHoxecTBa 1 JIOTHKa
5.1 OrnepupoBaTh MOHITHSAMU: MHOKECTBO, ONIEpPAIIUN HaJl MHOYKECTBAMHU
Hcronp30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar Jjisl OIHCaHHUs
5.2 peanbHBIX TPOLIECCOB M SIBJICHUHM, NMpPU pEIIeHUH 3a7ad U3 JPYIHX
y4eOHBIX TIPEIMETOB
- OnepupoBaTb MOHATUSIMH:  ONpEJAEICHHUE, Teopema, CIEACTBUE,

J0Ka3aTcCJIbCTBO




11 KIIACC

Ko IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOM
NPOBePsIeMOro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBaHusi
pe3yJbTara
1 Yucna u BIYMCICHUS
OnepupoBaTh NOHATUSAMU: HAaTypaJIbHOE, 1I€JI0€ YUCIIO; UCIIO0NIb30BaTh
1.1 IIPU3HAKKU JEITMMOCTH LEJBbIX YUCENl, Pa3JIoKEHUE YKcia Ha MPOCThbIe
MHOKUTEJH JUIsl pELIeHUs 3a/1a4
1.2 OnepupoBarh MOHATHEM: CTEIIEHD C PALlMOHAIBLHBIM [10KA3aTEIEM
. OnepupoBaTh MOHATUSAMH: JorapudM 4YHCHA, JECATHYHBIE U
' HaTypaJbHbIE JIOTapu(MBbI
2 VYpaBHEHUS U HEPAaBEHCTBA
[IpuMeHsaTH CBOICTBAa CTENEHW JUIsl NPeoOpa3oBaHUs BbIPAKEHUI,
2.1 OIIEpUPOBATh MOHATUAMU: MTOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE THIIbI TOKA3aTEeNbHBIX YPAaBHEHHH U HEPABEHCTB
BrImonHATh npeoOpa3zoBaHus BBIPAKEHHH, COAEPIKAIINX JIOTapU(MBI;
25 ONEpUPOBATh  MOHATHUSAMHU:  JOrapupMHUUECKOEe  ypaBHEHUE U
' HEPAaBEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JIOTapU(PMUUECKUX YPaBHEHUH U
HEPaBEHCTB
2.3 HaxoauTs perieHns npocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBarh MNOHATHSAMM: CHCTEMA JIMHEHHBIX YpaBHEHMH U €€
2.4 pellIeHre; UCII0NIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUM IS pelieHus
MIPaKTUYECKHX 3a7a4
”E Haxomute pemeHus NOpOCTEMIINX CHCTEM M COBOKYIHOCTEU
' paloHaIbHBIX YPABHEHUH U HEPABEHCTB
MonenpoBaTh peajbHble CUTyallUM Ha SI3bIKE aireOpbl, COCTaBIISThH
26 BBIPAKEHUS, yPaBHEHUS], HEPABEHCTBA U CUCTEMBI 110 YCIIOBHIO 334U,
' HCCIIeI0BaTh TOCTPOEHHBIE MOJENM C HCIOJIb30BAaHUEM ammapara
anreOpbl
3 OyHKIUH U Tpa@uKH
OnepupoBaTh MOHATUSAMH: TepHOANYECKas (QYHKIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIUH, TOUKU dKCTpeMyMa (yHKLIUHU, HanOobliee 1

HanMCEHBIICC 3HAYCHUA (bYHKHI/II/I Ha MPOMCEXKYTKE; UCITOJIb30BaTh UX JJIA

uccienoBaHus (GyHKIUH, 331aHHOI rpadKoM




OnepupoBaTh MOHATHAMU: TpaUKU MOKA3ATENBHOM, JorapuGMUIecKon

3.2 W TPUTOHOMETPHYECKHX (PYHKIMIA, m300pakaTh MX Ha KOOPIWHATHOM
TUIOCKOCTHU M UCTIOJIb30BATH JUIS PEIICHUs YPaBHEHUI U HEPABEHCTB
N300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaduKu JUHEHHBIX
3.3 YPaBHEHMH M HCIHOJb30BATH UX JJS PELICHUS CUCTEMbl JIMHEHHBIX
YpaBHEHUH
34 Hcnonp3oBare rpaduku (GyHKIMNA U1 MCCIEAOBAHHS IPOLIECCOB U
' 3aBUCUMOCTEH U3 JPYrux y4yeOHBIX JAUCLUILINH
4 Hauana maTemaTuueckoro aHanusa
OmnepupoBaTh MNOHATUAMU: HeNpepbiBHAs (QYHKLUMA, TPOU3BOIHAS
4.1 (GYHKINW; HCIONB30BATh TEOMETPUYECKH M (U3NYECKUH CMBICTT
IIPOM3BOIHOM IS pelIeHus 3a1a4
42 HaxoauTe TpOM3BOIHBIE DIIEMEHTAPHBIX  (DYHKIMHA, BBIYUACIATH
' IIPOU3BO/IHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO (DYHKIIUH
Hcnonb30BaTe MPOM3BOJIHYIO JUId MCCIENOBaHUS (YHKIMHM Ha
4.3 MOHOTOHHOCTB U 3KCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl HCCIECTOBAHUS
K [TOCTPOEHHIO IrpauKoB
14 Vcnonp30BaTh NPOU3BOJHYIO JUISI HAXO0XKICHHS HAMITYUIIEro peIieHus
' B IIPUKJIA/IHBIX, B TOM YHCJI€ COIMATBHO-9KOHOMUYECKUX, 3aauaxX
45 OmnepupoBaTh MOHATHSAMHU: IEPBOOOpa3HAas W HMHTErpall; MOHUMATh
' reOMEeTPUUECKUH U (PU3NUECKHUI CMBICI HHTETpaja
46 Haxonute mnepBooOpa3Hble 3JIEMEHTapHBIX (QYHKUUH, BBIYUCIATH
' uHTerpain no gopmysne Hototona — Jleitbuuia
47 Pemiare npukiagHble 331241, B TOM YHCIIE COLIMATBbHO-IPKOHOMHYECKOTO

1 (U3UYECKOro XapakTepa, CPpeICTBAMH MaTEMATUYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

Koxn
1 Yucna ¥ BBIYUCIICHUS
Panmonanbhbple umcia. OOBIKHOBEHHbIE M JECATUYHBIE JpOOM, IPOLIEHTHI,
OeCKOHEUHbIE  TMEepPHOJMYECKHEe  apodu. ApudmeTnyeckue oOmepanud  C
11 panMoHaIBbHBIMU YUCIIAMH, ITPE0Opa30BaHUs YUCIIOBBIX BhIpakeHUH. [Ipumenenune
Npo0eil U MPOLIEHTOB Ul PELICHUs NMPUKIAJAHBIX 33/1a4 U3 pa3IMYHbIX OTpacieil
3HAHUM U peaTbHOM JKU3HU
HelictBurenpHple  4yuciaa.  PanMoHanbHbIE M MPpPALMOHAIBHBIE  4YHCIA.
1.2 Apudmernueckue omnepanuu C JICHCTBUTENBHBIME uHciaamu. [lpuGmmxEnHbie
BBIYHCJICHMS], IPaBUJIa OKPYIJICHUS, IIPUKKJIKA U OLIEHKA Pe3yJIbTaTa BBIYUCICHUN
Crenenp ¢ 1ensiM mokaszareneM. CtanmapTHas GopMa 3alucH JIeHCTBHTEIHHOTO
13 yucia. Mcrnonb30BaHue NoaXoased (GopMbl 3alIUCH JeHCTBUTENIBHBIX YUCEN AT
pelIeHns MPaKTUYECKUX 3a/1ad U IPEICTaBICHUS JaHHBIX
14 Apudmernueckuii KopeHb HaTypalIbHOH creneHu. [leiicTBus ¢ apudMeTnaeckuMu
' KOPHSMH HATypaJIbHOU CTEIICHU
15 CuHyC, KOCHMHYC W TaHI€HC 4YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOI0 apryMeHTa
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHbIE PEOOpPa30BaHUS
95 [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHoBHbIE
' TPUTOHOMETpHUECKUE (POpMYJIbI
23 VYpaBHeHue, KopeHb ypaBHeHHMs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTon
' UHTEPBAJIOB
2.4 Pemienue nenbix U IpoOHO-pAllMOHAIBHBIX YPaBHEHUH U HEPABEeHCTB
2.5 Pemenue nppanroHalbHbIX YpaBHEHUN 1 HEPABEHCTB
2.6 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI
97 IIpumeHeHnEe ypaBHEHUH M HEPABEHCTB K PEUICHUIO MAaTEMaTHYECKHMX 3313y U
' 3a/1a4 U3 pazIMYHbIX 00JaCTe HayKu U pealbHON )KU3HU
3 OyHKIMH U TpaduKh




Oynkius, cnocods! 3amanus Qyskmun. ['paduk ¢yHkuuu. B3ammHo oOpaTHBIE

3.1
byHKIHH
32 OOnacte ompenesneHuss U MHOXKECTBO 3HaueHMH ¢yHkuumu. Hymum QyHKum.
' [TpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
33 CrenenHas ¢yHKUMs C HaTypaJbHBIM M LEJBIM TOKa3zareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
34 Tpuronomerpudeckas OKpy>KHOCTb, OIPEAEICHUE TPUTOHOMETPUYECKUX (PYHKIIUI
' YHCIIOBOTO apryMEHTa
4 Hauana maremaTn4eckoro aHanusa
i1 ITocnenoBarenbHOCTH, CIOCOOBI 3alaHUs IOCIEN0BaTEIbHOCTEH. MOHOTOHHBIE
' MIOCJIE0BATEIBHOCTH
Apudmernueckass W TeoMeTpHuUecKass mMporpeccud. beckoHeyHO yObIBaromas
45 reomerpuueckas nporpeccus. Cymma O€CKOHEUHO yOBIBarOLIeH reoMeTpudecKoi
' nporpeccun. PopmyIia CIOXKHBIX HPOIEHTOB. VCIoMb30BaHHE MPOTPECCHH IS
pelleHysl peaabHbIX 33a4 IPUKIIAJHOTO XapakTepa
5 MHoxecTBa 1 JOrMKa
MHoxecTBO, omepanuu Haj MHOoXxecTBamu. J[luarpammsbl Oiinepa — BenHa.
5.1 [IpumeHeHHE TEOPEeTHKO-MHOKECTBEHHOIO armapara JUisi ONMUCAHUS PealIbHBIX
IIPOLIECCOB U SIBJICHUH, P PEILIEHUH 33]a4 U3 APYrHuX y4eOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, ClIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna v BBIYUCTICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 CreneHsb ¢ palMoHaJIbHBIM MTOKa3zarenaeM. CBOWCTBA CTENEHU
1.3 Jlorapudm uncna. JlecaTHIHbIE U HATYpaAJIbHBIC JIOTapH(PMBI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 IIpeoOpa3oBanue BBIPAXKEHUH, COACPIKAIIMX JIOTApU(MBI
’5 ITpeoOpa3oBanue BbIpaXKEHUN, COAECPIKAIINX CTENEHH C PAl[MOHAIBHBIM
' MoKazaresieM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHBIC YpaBHEHUS H HEPABEHCTBA




2.5

Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA

Cucrembl JIMHEWHBIX ypaBHeHUM. PellleHne NpUKIAAHBIX 3a/a4 C MOMOIIBIO

25 CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucteMbl U COBOKYITHOCTH PALlMOHAIBHBIX YPABHEHUIN U HEPABEHCTB
28 IIpuMeHeHMe ypaBHEHUI, CUCTEM M HEPAaBEHCTB K PELICHUI0 MaTeMaTHYECKHX
' 3aJ1a4 U 33]1a4 U3 pa3Iu4HbIX 00JacTel HayKU U peallbHOM JKU3HU
3 OyHKIMH U TpaPuKH
Oynkuus. Ilepuonuueckne Qynxuuu. IIpomMekyTKHn MOHOTOHHOCTU (DYHKIMH.
3.1 Maxkcumymbl 1 MUHUMYMBI GyHKunu. HanOospliee W HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaQuKu
3.3 [TokazarenpHas u norapudmuueckas GyHKINU, UX CBOMCTBA U TpaduKH
3.4 Hcnonb3oBanue rpadMkoB GyHKIUHI A1 pellieHUs ypaBHEHUH 1 IMHEMHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GYHKUMH Ui HMCCIEIOBAHUS  IPOLECCOB U
35 3aBUCHUMOCTEH, KOTOpbIE€ BO3HHMKAIOT MpPU PELICHUH 337ad U3 IPYTUX Y4eOHBIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Hauana maremaTudeckoro aHaausa
4.1 HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /ISl pEIICHUS] HEPABEHCTB
4.2 [IpousBonnas ¢pyHkiuu. ['eomerpuuecknii U GU3NUECKUN CMBICI TPOU3BOIHOM
43 [IpousBonHble 3neMeHTapHBIX (QYHKIMNA. DOpMyJIbl HAXOXAECHUS MPOU3BOJHON
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (YyHKIIMH
[IpuMeHeHHe NPOU3BOMHOW K MCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTb U
4.4 sKkcTpeMyMbl. HaxoxxieHue HaubobIIero 1 HaMMEHbIIETo 3HaYeHUs] QyHKIUU Ha
OTpE3Ke
[IpumeHeHre TNPOM3BOMHOM JUI HAXOXKIEHUS HAWIYYLIEro pELIEHUs B
4.5 NPUKIAAHBIX 3a/adax, [ ONpPENeNICHUS CKOPOCTHM Mpoliecca, 3aJaHHOIOo
¢bopmyoit unu rpadgukom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpan, ero reometpuyeckuii 1 puznyeckuil cMpicil. Berarcnenue nuterpana no

¢dbopmyne Hetotona — JleitOnura




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3BOBAHUSI

Kon
NMPoBePSIEMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI MPOrPaMMBbl CPeIHero
001ero ooOpazoBaHus

Brnanenue metogaMu 10Ka3aTeabCTB, AITOPUTMAMHK PEIICHUS 3a/1a4;
yMeHHe GOPMYIHUPOBAThH U ONICPHUPOBATH MOHATHIMU: OTPEICIICHHE,
aKCHOMa, TeOpeMa, CIICJICTBUE, CBOMCTBO, IPU3HAK, JI0KA3aTEIbCTBO,
paBHOCWIbHBIE  (DOPMYIHMPOBKH;  MPUMEHITh WX,  yMCHHE
(dbopMyIpoBaTh 00paTHOE W MPOTHUBOIOJIOKHOE YTBEPKICHUE,
NPUBOIUTH MPUMEPHl W KOHTPIIPUMEPHI, HCIOJIb30BATH METO[
MaTeEMaTHYECKOU HHAYKIOHU, IIpOBOAUTD J0Ka3aTCJIbHBIC
pacCyXIeHuss Mpd pEIICHUW 3a1ad, OICHHUBATh JIOTHYECKYIO
IIPpaBHUJIbLHOCTDH paCC}’)KI[CHI/If/'I; YMCHHEC OICPUPOBATH IMOHATHAMMU:
MHOECTBO, TOJIMHOKECTBO, OTIEPALMH HaJl MHOYXECTBAMH; YMCHUE
HUCITIOJIB30BAThH TeOpeTHKO-MHO)KCCTBeHHLIfI arrmapar i1 OnrCaHus
peabHBIX MPOLIECCOB U SIBJICHHI U ITPU PELICHUH 3a/1a4, B TOM YHCIIe
H3 Jpyrux y‘I€6HBIX npeaAMETOB; YMCHHUEC OIICPUPOBATH ITOHATUAMMU:
rpad, CBA3HBINA Tpad, nepeBo, MUK, rpad Ha MIOCKOCTH; YMCHHE
3aJaBaTh U  ONHUCBHIBaTh Trpadpl pazIU4YHBIMH  CIOCOOAMU;

HUCIIOJIB30BaTh I‘pa(bbl IIpU pCUICHUU 3aaa4

YMeHue omnepupoBaTh MOHITHSIMH: HATypallbHOE YHCIIO, IIeJIOe
YHCIIO, CTEMEeHb C IeNbIM IOKa3aTeleM, KOpPeHb HaTypallbHOM
CTCIICHU, CTCICHL C PpPANUMOHAJIBbHBIM II0KA3aTCJICM, CTCIICHb C
JeCTBUTENBHBIM TIOKa3aTeNieM, Jorapudm yrcna, CHHYC, KOCUHYC U
TaHTEHC TPOU3BOJIBHOTO YHCIIA, OCTATOK IO MOJYITIO, PallMOHAIBHOE
YHCII0, UPPAIMOHATFHOE YHCIIO0, MHOKECTBA HATYPAIbHBIX, IIETBIX,
palrOHAJIbHBIX, HeﬁCTBHTCHBHBIX quceil; YMCHHUC MCIIOJIb30BaTh
MpPU3HAKA  JIeJIMMOCTH, HAWMEHBIIWKA OOWMH  JenuTens U
HauMeHbIIIee o0IIee KpaTHOE, aNTOpHTM EBKIWAAa TIpH pelieHUN
3a/la4y; 3HAKOMCTBO C pAa3JIMYHBIMH TO3UIIMOHHBIMU CHCTEMaMHU
CUUCIICHUA, YMCHHUEC  BBIIIOJHATD BEIUHCIICHHE 3HAUYEHUU WU
MpeoOpa3oBaHus BBIPAKEHUNH CO CTEMEHSMU U JiorapupmMamu,
npeoOpazoBaHus JPOOHO-PAMOHANIBHBIX  BBIPAKCHHUI; YMEHHE
OTIEPUPOBATH MOHITUSIMH: TOCIEI0BATENILHOCTD, apupMeTHIeCKast
porpeccus, reoMeTpuIecKast MIPOTpECCHs, 0ECKOHEUHO

yOBIBaoIIasi TeOMETpUYECKas IMPOTpeccusi; YMEHHE 3a1aBaTh




MOCJIeIOBATEILHOCTH, B TOM YHCJI€ C MOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEeHHE ONEpUpOBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
CONMPSDKEHHBIE  KOMIUIEKCHBIE YHCIAa, MOJYJb H  apryMEHT
KOMIUIEKCHOTO 4ucia, (opMa 3alucd KOMIUIEKCHBIX —YHCEN
(reomeTpuveckas, TPUTOHOMETPUYECKAs U anreOpandyeckas); yMeTh
MPOU3BOJIUTL apu(MeTUYeCKUe JEeUCTBUS C KOMIUIEKCHBIMU
YUCJIaMH; TPUBOAUTH MPUMEPHl HCIOIB30BAHUS KOMIUJIEKCHBIX
4yycell; OMNEepUpOBaTh MOHATUAMHU: MaTpuua 2x2 u  3x3,

OIIPCACIIUTECIIb MATPHUILIbI, I‘COMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue OIIEpPUPOBATH MTOHATUSIMH: paluroHalbHbIE,
uppalnroHajbHble, IIOKa3aTelIbHbIE, CTENEHHbIE, Jorapu(pMuIecKue,
TPUTOHOMETPUYECKUE YPAaBHEHHsS M HEPABEHCTBA, MX CHUCTEMBI,
YMEHUE OIEpUPOBATH IOHATUAMM: TOXKIECTBO, TOXKIACCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUH U
HEPABEHCTB, PABHOCWIBHOCTb YPaBHEHMI, HEPAaBEHCTB U CHCTEM;
YMEHUE pellaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOIIbIO
Pa3JIMYHBIX NPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C IapaMeTpoM; IIPUMEHATb YPaBHEHHUs, HEPABCHCTBA, UX CUCTEMBbI
JUISL pEelIeHUs MaTeMaTH4eCKUX 3aJad M 3a4ad W3 Pas3IMYHbIX

o0acTeil HayKH U peaybHOM KU3HU

YMeHue onepupoBaTh MOHATUAMU: (DYHKIHS, YETHOCTh (DYHKIMH,
MEePUOUYHOCTD byHKIMH, OTpaHUYEHHOCTh ¢dbyHK1IUY,
MOHOTOHHOCTh (DYHKIIMH, SKCTpEeMyM (YHKLUH, HauOoibliee U
HauMEHbIIlee 3HAYeHUs (PYHKUMM Ha MPOMEXKYTKE, HElpepbhIBHAs
GyHKIMSA, acUMNTOTHI Tpaduka (GYHKIMH, NepBas U BTOpas
Mpou3BOJHAs (PYHKLIMU, T€OMETPUUYECKUH U (PU3NYECKUIl CMBICI
MIPOU3BO/IHOM, TepBOOOpa3Hasi, ONpeeNEHHbII UHTErpa; YMEHHE
HaXOJOUTh AaCUMMTOTHl Trpaguka (QyHKUHUU; YMEHHE BBIUUCIATH
MIPOU3BOJHBIE CYMMBbI, NPOU3BEICHMS, YAaCTHOTO M KOMIIO3ULIUU
(GbyHKIUH, HAXOAUTh YpaBHEHHE KacaTeIbHOU K rpaduky QpyHKIMH;
YMEHHUE HaXOJIUTh MPOU3BOJIHBIE FIEMEHTAPHBIX (DYHKUUH; YMEHUE
WCIIOJIb30BaTh  MPOU3BOJHYIO JUIsl  HMCCIelOBaHUA — (DYyHKUUH,
HaXo/JWTh HauOOJNbIINE W HAUMEHbIIME 3HAYeHHUS (YHKIIMIA;
CTpPOUTH TpaUKM MHOTOYJICHOB C HCIIOJIb30BAHHUEM  ammapaTa
MaTEMaTUYECKOr0  aHalu3a; MPUMEHATb MPOU3BOAHYIO  JUIS
HaXO0XJACHUS HAWIYYIIEro PeleHUs] B NMPUKIAJAHBIX, B TOM 4YHCIIE
COLIMAJIbHO-9)KOHOMHUYECKUX M (HU3MUECKUX 3a/a4yax; HaXOAUTh

wiom@aad U o0bEMBI (QUTYp C MOMOIIBIO WHTErpaja; MPUBOIUTH




IIPHUMCEPBI MAaTEMaTHYICCKOI'O MOACIIMPOBAHUSA C IIOMOIIBIO

muddepeHIHATbHBIX YPaBHCHUM

VYMenue omnepupoBarh NOHATHAMH: Tpaduk QyHKIMH, oOpaTHas
¢byHkuusa,  KomMmo3uuus — (QYHKOMHA, — JUHEHHas — (QyHKUWS,
KBazpatuyHas (yHKUWS, panuoHaidbHas (YHKUWS, CTENeHHAs
GbyHKIHA, TPUTOHOMETPHUUECKUE ¢byHkuuy, oOpaTtHbIe
TPUTOHOMETPUYECKHUE GbyHKINH, HOKa3aTeIbHas "
norapudmuyeckas pyHKIIUN; yMEHUE CTPOUTH IPaUKH U3yUSCHHBIX
(yHKIMA, BBIIOJHATH TNpeoOpa3oBaHus rpaduKoB (YHKIIHM,
WCTOJIB30BATh IpadUKy I U3YYEHUS IPOIIECCOB M 3aBUCHUMOCTEH,
IpU peIIeHUU 3a/ad M3 JIPYruxX y4eOHBIX NMPEeIMETOB U 3a/1ad U3
peambHON JKU3HH, BBIPAXKATh (OPMYIAMU 3aBHCHMOCTH MEXITY
BEJIMYMHAMH; HCIIOJIBb30BaTh CBOWCTBA W rpaduku (QyHKUMH s
peuIeHusl ypaBHEHHMH, HEPAaBEHCTB W 3aJad C IapaMeTpaMuy;
M300pakaTh Ha KOOPJAMHATHOW IUIOCKOCTH MHOMKECTBA PEIICHUMN

ypaBHeHI/Iﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBBIE 331a4H PAa3HbIX THIIOB (B TOM YMCIE Ha
MPOLIEHTHI, JOJAM W YacTH, Ha JABW)XKEHUE, pabOTy, CTOMMOCTh
TOBAPOB M YCIYT, HAJIOTH, 331a4H U3 00JIACTU YIPABICHUS JINYHBIMU
U ceMelHBIMU (PUHAHCAMH); COCTaBISATh BBIPAXKEHUS, ypaBHEHUS,
HEPABEHCTBA M HX CHUCTEMBI II0 YCIOBHUIO 33Jaud, HCCIENOBATh
MOJyYEHHOE  pEIIeHWe M OLECHMBATh  IPaBJONOA0OHOCTH
pE3yJIbTaTOB; YMEHNE MOJIEIMPOBATh PEaIbHbIE CUTYAllMU Ha SI3bIKE
MaTEeMaTHKHU; COCTAaBJISITh BBIPAYKEHUS, YPAaBHEHUs, HEPABEHCTBA U
UX CHCTEMBl IO YCIOBUIO 3aJa4d, HCCIEIOBATh IOCTPOECHHBIE
MOJIETIM C UCIOJIb30BaHUEM arlrapara aiareopbl, HHTEPIPETUPOBAThH

HOJ'Iy‘ICHHBIﬁ pe3yibTar

YMeHue omnepupoBaTh MOHITUAMU: CpeAHee apupMeTHUecKoe,
MeauaHa, HauOoJIbIllee W HAWUMEHBIIEE 3HAYCHHUS, pa3Max,
JUCTIepCHsi, CTAaHAAPTHOE OTKJIOHEHWE YHCIOBOTO Habopa; yMeHue
W3BJIEKaTh, UHTEPIIPETUPOBATh MH(GOPMAITUIO, TPEACTABICHHYIO B
Tabnmuiax, Ha Jauarpammax, rpadukax, OTPaKalIlyr0 CBONCTBa
peanbHBIX TPOIIECCOB W SIBICHHUH; MPEICTaBIATh WH(OOPMAIUIO C
MOMOIIBI0 TaOMUI[ W JAMarpaMM; HCCIIENOBaTh CTATUCTUYECKUE
JaHHBIE, B TOM YHCJIE C TMPUMEHEHHUEM TrpadUyecKUX METOIOB U
ANEKTPOHHBIX CPEACTB; TpadUUeCKd UCCIEAOBaTh COBMECTHBIE
HaOIIOJIEHUS C TIOMOIIBIO JUArpaMM PACCEUWBAHHUS W JIMHEHHOMN

perpeccuun




YMeHue onepupoBaTh MOHATUAMU: CIIyYalHBIM OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSITHOCTH CIy4ailHOrO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTH C UCTIOJIb30BaHUEM I'papUUECKIX METOI0B; IPUMEHSTh
(GopMyJbl CIOXKEHUS W YMHOMKEHHMs BEpOSTHOCTEH, (GopMyiy
MIOJIHOM BepOSITHOCTH, (hopmyty beprymu, komOnHaTOpHBIE (HDAKTHI
U (OpMyJIBl; OLIEHUBATh BEPOSITHOCTU PEAJIbHBIX COOBITUMN; YMEHUE
OIIEpUPOBATh IMOHATUSAMM: CilydaiiHas BEJIWYMHA, pPacIpeleieHHE
BEPOATHOCTEM, MAaTeMAaTU4YECKOE  OXKUIAHWE, JUCIEPCHI U
CTaHJApTHOE OTKJIOHEHWE CIIy4allHOW BEIMYUHBI, (YHKIUU
pacnpeesieHuss U INIOTHOCTH PaBHOMEPHOTIO, IOKAa3aTEIBHOTO U
HOPMaJbHOTO pAaCIpeeIeHU; yMEHHE MCIONb30BaTh CBOICTBa
U3Y4YECHHBIX PAaCIpeNeIcHU s PelIeHus 3alad; 3HaKOMCTBO C
MOHATUSIMM: 3aKOH OOJIBIIMX YHCEN, METOJAbl BBIOOPOYHBIX
HCCIIEIOBaHNM; YMEHHE IIPUBOJIUTH IIPUMEPHI NPOSBIICHUS 3aKOHA
OOJIBIIINX YHCEN B TPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSIX; YMEHUE
OIEpUPOBATh TOHATUSAMHU: COYETAHHE, IIEPECTAHOBKA, YHCIIO
COUETaHUM, YHCIO TIEPEeCTaHOBOK; OuHOM HblOTOHA; ymeHue
IPUMEHATh KOMOMHATOpPHBIE (DAKThl U PACCYXKAECHUS AJI PELICHUS
3a/la4; OLIEHUBATh BEPOSTHOCTU DPEAJIBHBIX COOBITUH; COCTaBIATH
BEPOATHOCTHYIO MOJEIb U HHTEPIPETHPOBATh IOJTYYEHHBIN

pe3ysbTar

YMeHue onepupoBaTh NOHATUSAMHU: TOYKA, IpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA Yyrja, IUIOCKUI yrodi,
JBYTPAHHBIN yroJl, TPEXIPAHHBIM YroJ, CKPEIMBAIOLIUECS IPSIMBIE,
MapajuleIbHOCTh M HEPIEHANKYISAPHOCTh MPSMBIX U IJIOCKOCTEH,
yroJl MEXAY IPSIMBIMHU, YIOJl MEXIY NPAMON U IUIOCKOCTBIO, YOI
MEXIYy IIJIOCKOCTSIMH, pacCTOSHUE OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHuE MEXAY NMPSIMBIMH, PAaCCTOSHUE MEXAY IJIOCKOCTSMU;
YMEHHE HCIIONb30BaTh MPU PEIIEHUU 3a]ad HU3ydeHHbIEe (AKThl U
TEOpEeMbl IUIAHUMETPHH; YMEHHE OLEHHBATh pa3Mepbl OOBEKTOB
OKPY)XAIOIIET0 MHUpPA; CTPOUTh MaTeMaTHYECKHE MOJAEIU C
MIOMOLIBI0 TE€OMETPUYECKHX IOHATHUM M BEIMYMH, pELIATh

CBA3aHHBIC C HUMU MMPAKTHYCCKUEC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMU: IUIOHIAb (UTYPBI, O0BEM
(Gurypsl, MHOTOTPaHHHUK, NPABWIbHBIA MHOTOTPAHHUK, CEUYEHUE
MHOTOTpaHHHKa, Ky0, mapajienenure, mpusma, nupaMmua, purypa
Y MOBEPXHOCTh BpallleHUs, IUIMHIP, KOHYC, ap, chepa, miomabs
cdeppl, MIOM@AAb IOBEPXHOCTH MHMPaMHJIbl, MPU3MBI, KOHYCA,

HWIMHApPA, 00BbEM Kyba, NPSIMOYTOJBHOTO TMapajulelienuIesa,




11

NUpaMMbl, TPU3MBI, LUIUMHApPA, KOHyca, MIapa, pa3BEPTKa
IMOBEPXHOCTH, CEUECHHSI KOHYCa U HUJIMHAPA, TapAJUIeIIbHbIE OCH WU
OCHOBAHHIO, CEYEHHME IIapa, IUIOCKOCTh, Kacaromascsi cdepsl,
LUAJIUMHAPA, KOHYCa; YMEHHE CTPOUTHh CEYEHHWE MHOIOTpaHHUKA,
n300pakaTh MHOTOTPAaHHHUKH, (QUTYyphl U MOBEPXHOCTH BPAICHHS,
WX CEUYEHHs, B TOM YHCIE C IOMOINBI 3JEKTPOHHBIX CPEJCTB;
yMEHHE  TPUMEHSTh  CBOMCTBA  TE€OMETpHYECKHX  (uryp,
CaMOCTOSITENIbHO (OPMYIIMPOBATH OMPENIEICHUS U3ydaeMbIX (QUryp,
BBIIBUTaTh TUIIOTE3bl O CBOMCTBAX M IPU3HAKAX I'€OMETPUUECKUX
¢uryp, o0OCHOBBIBaTh WJIM OMNPOBEPraTh HUX; YMEHHE MPOBOAMTH
knaccuukanuioo (GUryp Mo pa3iaMyHBIM TPHU3HAKAM, BBITOIHATH

HeO6XOI[I/IMBIe JOINIOJIHUTCIIbHBIC ITOCTPOCHHA

YMeHue onepupoBaTh MOHATUSMH: JIBUKEHHME B IPOCTPAHCTBE,
napajulelbHBId  TIEPEeHOC, CHMMETpPHS Ha IUIOCKOCTH H B
IIPOCTPAHCTBE, IOBOPOT, NpeoOpa3zoBaHUE MOA00USA, IOJO0OHbBIE
(burypsl; yMeH#e pacrio3HaBaTh paBHbIE U TOJOOHBIE (PUTYPBL, B TOM
qucice B IpUPOAC, HUCKYCCTBC, apXUTCKTYpEC, HCIOJIb30BATh
TEOMETPUYECKUE OTHOUICHUS IpHU pEIICHUH 3a/a4; HaXOIHUTh
reOMETPUYECKUE BEITMYMHBI (JUTMHA, Yroj, IUIOMaab, 00BEM) Ipu
pelIeHNH 33/a4 U3 JIPYTUX y4eOHBIX MPEIMETOB U U3 pPeabHOM
JKU3HH; YMCHHUC BBIYUCIIATH TI'COMCTPHYCCKUC BCIUMYMHBI (JIJ'H/IHa,
yroj, IUIOIAAb, OOBEM, IJIOUIAJb TOBEPXHOCTH), HCHOIb3Ys
U3y4eHHblE (OpMYIBl M METOAbl, B TOM 4YHCIE: IUIOMIAJb
MOBEPXHOCTU TMHPAMUJIBI, NMPHU3MBI, KOHyCa, LMJIMHAPA, IJIOIIAAb
cdepsl; 00bEM KyOa, MPSMOYTOJILHOTO MapasuieTIeTUIe1a, TUPAMU/IBI,
NPU3MBI, IWIMHApA, KOHYyca, 1Iapa; YyMEHHE HaXOIUTh OTHOLICHUE

00BbEMOB MOAOOHBIX (HUTYD
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YMeHue omnepupoBaTh MNOHATUSMM: TNPSIMOYrOJbHAs CHUCTEMa
KOOpJWHAT, BEKTOp, KOOPAMHATBl TOYKH, KOOPAMHATHI BEKTOPA,
CyMMa BEKTOpOB, IPOM3BEICHUE BEKTOpA Ha YHUCIIO, Pa3JI0KEHUE
BEKTOpa 1Mo 0a3ucy, CKaJIIpHOE MPOU3BEICHHUE, BEKTOPHOE
MPOU3BEACHNE, YrOJ MEXIy BEKTOpaMH; yMEHHE HCIOJIb30BaTh
BEKTOPHBIN U KOOPAMHATHBIM METOJ JUIsl PELIEHUS] TEOMETPUUECKUX

3a/1a4 W 3aj]1a4 IPYyTrux y4eOHBIX MPEAMETOB

13

YMeHne BbIOMpATh TOIXOMAIIMNA METON Il PEIICHHUsS 3aJauu;
IIOHMMAHUE 3HAYMMOCTM MATEMATUKH B HU3YYEHUU NPUPOJHBIX M
OOIIIECTBEHHBIX TMPOIIECCOB U SIBJICHUHN; YMEHHE paclo3HaBaTh

MMPOABJICHUC 3dKOHOB MATCMATUKU B UCKYCCTBC, YMCHUC IPUBOAUTH




IIpUMEPBl MAaTEMAaTUYECKUX OTKPBITUA POCCHMCKOM M MHUPOBOU

MaTeMaTH4YeCKOM HAayKH

HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI' 1O MATEMATHUKE
IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUSA
Koxa
1 Yucna u BBIYUCIECHUS
1.1 HarypanbHble u nensle uncina. [lpu3Haku AeIMMOCTH LEIbIX Yucell
12 Panmonanbupie yncna. OOBIKHOBEHHbIE U JAECATUYHBIE IpOOHM, MPOLEHTHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmerndeckuii  KOpeHb  HaTypalbHOW  cremenu.  JleiictBus ¢
' apu(MeTHUECKUMH KOPHIMHU HaTypalbHOM CTeNeHn
14 Crenenp ¢ menbM mokasateneM. CTerneHb C palMOHANBHBIM ITOKA3aTeNeM.
' CBolicTBa CTENIEHU
. CuHyc, KOCUHYC U TaHTE€HC YUCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHTEHC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTndHble U HATYpAIbHBIE JTOTapUPMBI
HevictButensHble yucia. ApupMETHUYECKUE OIepaluud C JACHCTBUTEIHHBIMU
1.7 yuciaamu. [IpuOmk€HHble BBIYMCICHMS, NMpaBUJIa OKPYTJIEHUS, NMPUKUIKA U
OLICHKA PEe3yJIbTaTa BHIYUCICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS
2.5 [enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBa
2.7 [ToxazarenbHble U TOrapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Matpuna cuctemsl TMHEWHBIX ypaBHEeHUN. OnpeaenuTenb MaTpULIbl




OyHKIUYU U TpapUKU

OynK1us, criocooOs! 3aanus pynkuuu. ['padpuk Gpynkuun. Bzanmuo obparHsie

31 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHWi ¢yHkumu. Hymu ¢ynkium.
3.9 [TpomexyTkn 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKLHUH.
' Maxkcumymbl 1 MEHUMYMBI QyHKIMH. Hanbosbiiee 1 HanMeHbIlee 3HaUCHHE
(GYHKLNHU HAa IPOMEKYTKE
33 CreneHHas (pyHKIMs C HaTypaJbHBIM U LIENbIM MOKa3zareneM. E€ cBoiicTa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
35 [oxa3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcumnToThl TpadukoB ¢yHkuuii. CBoiicTBa (QyHKIHA,
' HEMpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEI0BATENILHOCTEH
38 Apudmerndeckass W reomerpuueckas nporpeccuu. Dopmyna  CIOKHBIX
' IPOLICHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[TpruMeHeHHe TPOM3BOJHON K HCCIEIOBAaHMIO (PYHKIMI Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxxaeHre HanOobIero 1 HauMeHbIIEro 3HaueHus! QyHKIUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
) MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. Jluarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OmnwucarenbHast CTATUCTHKA
6.2 BepositHOCTh
6.3 Kombunatopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHatel 1 BEKTOPHI
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