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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
pPa3IMYHBIMA METOAAMHU PEILICHUs LENbIX, PAlMOHAIBHBIX, WPPALMOHAIbHBIX,
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
HaxXOoXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkOuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢opMyiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPpPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKAIIMX CTENEHU U Jorapudmbl. bmaronaps u3ydeHHio anreOpanyecKkoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBILIUICHUST ydamuxcs, (HOpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboTBl C CHUMBOJBHBIMU (OpMaMu, MpPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEPAaBEHCTB. Anredpa npeiaraeT 3pPpexkTuBHbIE
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, TOCKOJIbBKY B KAKOM-TO CMBICIIE 3a7a€T
IOCJIEI0BATEIbHOCTh U3YUEHHS MaTepuaia. Mi3yueHne cTeneHHo, oKa3aTeabHOH,
Jgorapu(pMUUECKON M TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOMCTB M TpaduKOB,
UCIOJIb30BaHUE (DYHKIMI Ui pelieHus 3aiad U3 JPYruxX y4eOHBIX MPEAMETOB U
pearbHOM KXU3HM TECHO CBA3AHO KAK C MATEMaTUYECKUM AaHAJIU30M, TaK U C
pelieHreM ypaBHEHUI W HepaBeHCTB. llpu 3TOoM Oonbllloe BHUMaHUE YIENAeTcs
(bOpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTU MEXIY pPa3IMYHbIMU
BEJIMUYMHAMH, HCCJIENOBATh TIOJYyYECHHbIE (PYHKIUU, CTPOUTh UX TIpadUKH.
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 OOOOIICHUIO W
KOHKPETU3aIUH, UCIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas auHMs «Hauana mareMaTHdeckoro aHaau3a» IO3BOJISET
CYUIECTBEHHO PACIIMPUTh KPYr KaKk MaTeMaTU4YeCKUX, TaK W MPUKJIAJHbIX 3ajad,
JOCTYMHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISIETCSI BO3MOXHOCTh UCCIIEOBATh 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 CUTYyalud, HaXO0XACHUS
HaWJIY4lIero pemieHus] B MPUKIAIHBIX, B TOM YHCIIE COLMUATbHO-DKOHOMHYECKUX,
3ajlayaXx. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaliu3a CIHOCOOCTBYET
pPa3BUTHIO aOCTPAaKTHOTO, (POPMaAIbHO-IOTUYECKOTO0 U KpPEATUBHOTO MBIIUICHHUS,
(GbOopMHUPOBAaHNIO YMEHHI paclio3HaBaTh MPOSBICHUS 3aKOHOB MaTEMATHKHU B HAyKe,
TeXHUKE U HUcKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIONIMXCS pe3yJsibTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOpax.

CopepkarenbHo-MeToAMYecKas TMHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM  TEOPUM  MHOXKECTB. T€OpEeTMKO-MHOKECTBEHHbBIE
IPEJCTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEeMaTHKU U Mpeiarator
Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zesibl MAaTeMaTUKU U €€
NPWIOKEHUH, OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE



uenoe. IToatoMy BaXHO AaTh BO3MOXKHOCTH IIKOJIBHUKY IMOHMMAaTh TEOPETHUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrOo aHANIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MATEMAaTUYECKOTO  MOJEIUPOBAHUS, KOTOpPhIE IPU3BaHbBI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHbIX CUTYallUi, UCCIIETIOBAHMUS
THX MOJEJIed C MOMOIIBIO ammapaTa anreOpbl U MaTeMaTHYeCKOro aHaiu3a u
WHTEPHPETALUU OJIYYSHHBIX pe3yIbTaTOB. Takue 3a1aHusl BIUIETEHbI B KaXKIbIN U3
pa3zienoB MPOrpaMMbl, TOCKOJIBKY BECh MaTepHall Kypca IUPOKO UCTIONb3YETCs JIs
peleHusl TpUKIaAHbIX 3a7ad. [Ipu peleHun pealbHbIX MNPAKTHYECKUX 3a7ad
yuanecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000MIATh M KOHKPETH3UPOBAThH
npobiemy. [lesTeabHOCTh MO (POPMUPOBAHUIO 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 1u1aHe Ha U3y4eHue Kypca aareOpbl M Hauall MaTEMaTHYECKOT0 aHaIn3a
Ha 6a30BOM ypoBHe oTBoAUTCS 3 yaca B Henento B 10 kiacce (102 gaca) u 3 gaca
B Heneno B 11 kmacce (99 wacoB), Bcero 3a nBa roga o0ydenus — 201 gac.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHaNBHBIMU YHCTIAMU, TPE00OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [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, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3alucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJbHOM  crTemeHu.  JlelictBus ¢
apu(pMETUIECKUMH KOPHSMH HAaTypaJIbHON CTEIIEHHU.

CHHYC, KOCHHYC W TaHI€HC YMCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHUH U HEPABEHCTB K PEIICHUI0 MATEMAaTUUECKUX 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.
[TpomexyTku 3HAaKONOCTOSAHCTBA. YETHBIE N HEUETHBIEC (DYHKIIUH.

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



TpuroHoMmerpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKoOro aHajansa

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPEcCHH st
pelieHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHoOxkecTBamH. Jluarpammel Jitnepa—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

Harypanbnsie u nensie uyncia. [Ipu3Haku 1e1MMOCTH LENBIX YHACEL.

CreneHb ¢ palMOHAIIBHBIM NIOKa3aresieM. CBOMCTBA CTEIEHM.

Jlorapudwm yucna. JleciTuuHbie U HATypaJbHBIE JIOTaApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHU, COIEpKAITUX JIOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJEPKAIIUX CTENEHH C PAMOHAIBHBIM
IIOKA3aTEeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

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

CucTeMbI M1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN 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. [IpoMexyTKn MOHOTOHHOCTH (DYHKITHH.
Makcumymbl ¥ MUHUMYMBI (pyHkiuu. HauOosbliiee M HavMeHbIlIee 3HAYCHUE
(GyHKIHMH Ha TPOMEXKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U rpaduKH.



Hcnonp3oBanue rpadukoB PYHKIMHA A7 pELIEHUs] YPaBHEHUN U JMHEWHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUH SIS HMCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepriBabie GpyHKIMH. MeTOT MHTEPBAIOB sl pEIICHNUS HEPABCHCTB.

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

[IpousBoaHble  dJM€MEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[IpumMeHeHne MpOU3BOAHON K UCCIENOBAHUIO (DYHKIIM HA MOHOTOHHOCThH U
sKcTpeMyMbl. HaxoxkieHne HanbopIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

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

INJIAHUPYEMBIE PE3YJIBTATHI

OcBoenue ydebHoro mpeamera «Marematuka» JODKHO 0O0€CIeunBaTh
JIOCTHKEHHUE HAa YPOBHE CPETHEr0 00IIero 00pa3oBaHusl CICTYIONINX JTNYHOCTHBIX,
METaIpPEeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuKa» XapakTepUu3yroTC:

['paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEerocsl Kak aKTUBHOTO
W OTBETCTBEHHOIO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
poLeyp TpaXAaHCKOTO oOmecTBa (BBIOOpPHI, OMPOCHI W TP.), yMEHHEM
B3aUMOJEUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMHA 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCHICKOM TPakTaHCKOW UIEHTUYHOCTH, YBAKEHUS K
MIPOLIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOILLIEHUEM K



JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKON MAaTEMAaTUYECKOW IIKOJIBI,
K HCIIOJh30BAHUIO 3THUX JOCTIKEHWUW B APYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHSL:

OCO3HaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOTO TOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JACSATEIbHOCTHIO
y4€HOI0; 0OCO3HAHHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOrO OyayIIETo.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33714, PELICHUH, PACCYKICHNUI; BOCHPUHUMYHUBOCTBHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTaHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYeCKUE 3HaHUS B
MHTEpecax 3J0pOBOro U 0€30macHOro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0OPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHATUU U
OTIbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociUTaHUE:!

TOTOBHOCTBIO K TPYAY, OCO3HAHUMEM LIEHHOCTU TPYAOIIO0US; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W pealn30BBIBaTh COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHUYecKoMy OOpa30BaHHUIO U
caMOOOpa30BaHUIO0 HA MPOTSHKEHUM BCEM JKM3HU, TOTOBHOCTHIO K aKTHUBHOMY
YYaCTHIO B PEIICHUH NMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJOTHYECKON KYIbTYpbl, MOHWMAHUEM BIUSHUS
COLIMAJIBHO-DPKOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHUYECKHX MpolieM;
OpUEHTaIlMel Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWM MJId pelieHus 3a7ad B
00JIaCTH OKPY’KAIOIICH CpeIbl, ITTAHUPOBAHUS MIOCTYIKOB M OIICHKH X BO3MOYKHBIX
MOCIICICTBUUN [T OKPYIKAIOLIEN CPEBI.

[{eHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW ESITEIIbHOCTH, ITAroB €€
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS IMBWIM3ALMH, OBJIAJCHUEM S3bIKOM
MaTeMaTUKM U MaTeMaTHYeCKOM KyJIbTYypOW KaK CpPEJACTBOM IIO3HAHUS MUDPA;



TOTOBHOCTBIO OCYIICCTBIIATL IPOCKTHYHO MW HCCICAOBATCILCKYIO ICATCIIBHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0eucmeusMuU, YHUBEPCANbHbIMU PE2YAMUSHBIMU OCUCTNEUAMU.

1)  VYuueepcanvnvie  nozmasamenwvuwvie  Oelicmsus, — obecneuugarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00Yyuaowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJCalowe20  Mupa,  HNpuMeHeHue  JI0SUYECKUX,
uUcce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrle 1ormueckue AeUCTBUS:

e BBIBIITh U XapaKTEPU30BaTh CYLUIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOUIEHMH MEXAYy HOHATUAMHU; (POPMYIHPOBATH
ONpENENICHUS] IOHATUM; YCTAHABJIMBAaThb CYIIECTBEHHBIM  IPU3HAK
KJlaccu(PUKaluy, OCHOBAaHUSA JUIsl OOOOLIEHUST M CpPAaBHEHHS, KPUTEPUU
IPOBOJIMMOIO aHAJIN3a;

e BOCIpPUHUMATh, (QOPMYIUPOBATH U  NPeoOpa30OBBIBATh  CYKJCHUS:
YTBEpIAUTENIbHbIE W OTpULIATENbHbIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

e BBIBISITH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (aKkTax, AAHHBIX, HAOMIOACHUSX W YTBEPKIACHUSX;
npeaiaraTb KpUTEPUU JUJIS BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

e Jl€JaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (MPSMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOJUTH MPUMEPhl W KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIEHUS U BBIBOJBI;

e BbIOMpaTh cHoOcOO pemeHuss yd4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUMAHTOB pelIeHUsl, BBHIOMpaTh HaubOoiee MNOAXOMAUIMI ¢ Yy4ETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBaTenbCeKue JeUCTBUA:

e HCIIOJB30BATh BONPOCHI KaK MCCJIENOBATEIBCKUI MHCTPYMEHT IO3HAHMS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUUE, MpoOIemy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHoe, (opMupoBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;



MPOBOAUTH CaMOCTOSITEIIEHO CILJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJEIOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTHYeCKOTro
0o0BeKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

CaMOCTOATENHEHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJIBI 1O PE3yJibTaTaM
MPOBENEHHOTO HAOJIONEHHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOILECCA, a TAKKE BBIABUTAThH
MPEANOJIOAKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabota ¢ nndopmarmeii:

2)

BBISBJISTH Ie(UIMTHI MH(GOPMALIUH, TaHHBIX, HECOOXOAMMBIX SISl OTBETA HA
BOIIPOC U ISl pEUICHUS 3a]1a4H;
BbIOMpaTh ~ MHPOpPMALMIO W3  MCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIIO
pa3IMYHBIX BUJOB U (POPM MPEACTABICHUS;
CTPYKTYPUPOBATh UH(POpPMALIMIO, MPEACTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;
OLICHMBATh HaAEKHOCTD uH(popMaluu o CaMOCTOSATEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

Yuueepcanvnvie  KomMMyHukamuenwvle Oelicmeus, — odecneuusarom

CPOPMUPOBAHHOCIb COYUATLHBIX HABBIKOS 00YUAIOUWUXCAL.
OO0wieHue:

BOCIIPUHUMATH U POPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBUH C YCIOBUSIMU
U [eJIAMH OOIIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAYXKaTh CBOIO TOUKY 3PECHHUS
B YCTHBIX U MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAYy PELICHHS
3a71a4M, KOMMEHTUPOBATh MOJIYYCHHBIN PE3YIIbTAT;

B X0J1€ 00CY>KJIEHUsI 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI,
poOJIeMBbI, perIaeMoi 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICJICHHBIC Ha TTOUCK
pEILICHUs; COMOCTABJIATh CBOU CYXKICHUA C CYXICHUSMH JAPYTUX
YYaCTHUKOB JUajora, OOHapy>KMBaTh pa3iMuMe U CXOJICTBO MO3HUIIMM; B
KOPPEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
MPEACTABIATh  pPE3yJbTaTbl  PELICHUS  3aJa4yd,  JKCIEPUMEHTA,
WCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOSATEIHLHO BEIOMPATH (POPMAT BBHICTYTUICHUS
C Y4ETOM 3ajayu MPE3eHTALNHU U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

IMOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW U HHAUBUIYAJIBHON
paboThl TIpU pENICHUM Y4YeOHBIX 3a7ad; MPUHUMATH II€JIb COBMECTHOM
NEATEeTbHOCTH, IUJIAHUPOBATh  OPraHW3allUI0 COBMECTHOM  paboTHI,



pacmpenenatb BHUIbI pabOT, JOroBapUBaThCs, OOCYXKAaTh MpolecC U
pe3ynbTat padoThl; 00001IaTh MHEHHS HECKOIBKUX JIFO/ICH;

e yYaCTBOBATh B IPYIIOBBIX (hopMax paboThl (00CykIeHUsI, 0OOMEH MHEHHUIA,
«MO3TOBbIE€ IITYPMbD» U UHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBAThH CBOU JIEUCTBUS C APYTHUMH WICHAMHU KOMaH/Ibl; OLIEHUBATh
KayecTBO CBOEro BKJIaga B OOMMA MPOAYKT TIO KPUTEPHSIM,
c(OpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom opmuposarue

CMBLCIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranuzanus:

COCTaBIIATH IJIaH, AJITOPUTM PEIICHUS 3aJ1a4M, BBIOUPATH CIIOCO0 PEIICHHUS C
Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb:

e BIJIAJICTh HAaBbIKAMU TIO3HABATEIBHON pe(dIeKCHH KaK OCO3HAHMS
COBEPILIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIAJETh CITIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLECCA U pe3yibTaTa
pelIeHuss MaTeMaTUYECKOH 3a1a4H;

e MPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPU PELICHUY 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OIMIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHMBAaThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCIOBUSM, OOBSCHSTH
MPUYUHBI JIOCTUKEHHSI WIM HEIOCTHKECHHS PE3yJIbTaTOB AEATEIbHOCTH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «Anredbpa U Hayana MaTeMaTHUYECKOTO aHAIIA3a)
Ha YPOBHE CPEIHET0o O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh TMOHATUSAMH: pALMOHAIBLHOE U JACHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

Bemonusate  apudmernyeckue — omepaudd € pPalMOHANBHBIMU U
JNEHUCTBUTEIbHBIMU YHCIIAMH.

BbInonHATh TpUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTIEHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.



OmnepupoBaTh MOHATUSAMH: CTENEHb C IIEJIBIM IOKa3aTeleM; CTaHJapTHas
dopMa 3ammcu JEHCTBUTENBHOTO 4HCIA, KOPEHb HaTypaldbHOW CTENCHH,
UCIIOJI30BaTh MOAXOIANTYI0 (OPMY 3alCH JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPECTaBICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJILHOTO YIJa;
UCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia 4epe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATHSAMHU: TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO; ILIEJIOE,
palrMoHaNbHOE, UPPALMOHANIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHUE;

BrImotHSITh TTpeoOpa3oBaHusl TPUTOHOMETPUUSCKUX BBIPAKESHUN M PEIIaTh
TPUTOHOMETPUUECKHUE YPABHEHUSI.

BoinonHsaTh mpeoOpa3oBaHus IENbIX, PAIMOHAIBHBIX U HPPAMOHATBHBIX
BBIPOKECHHI U PEIIaTh OCHOBHBIC THITHI IEJBIX, PAITMOHAIBHBIX U HPPAMOHATBHBIX
YPaBHEHUI U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHS U HEPABEHCTBA JJIS PEIICHUS MaTeMaTUYECKUX 3ajad
U 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

MopnenupoBaTh peajibHbIE CHUTyallMM Ha S3bIKE alreOpbl, COCTaBIATH
BBIpQXCHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJIOBHIO 3aJadyH, WCCIEIOBAThH
MOCTPOCHHBIE MOJICIU C UCIIOJIb30BAHUEM alapara aireOpsi.

DOyHKUMH U TPaPUuKH

OnepupoBaTh MOHATUAMH: (PYHKIMSA, CIIOCOOBI 3aMaHusi (QYHKIMH, 00JIacTh
OTIpEeJICICHUs] M MHOXKECTBO 3HaueHW (yHKIuuU, Tpaduk GyHKIUHA, B3AUMHO
oOpaTHbIe (PYHKIUU.

OnepupoBaTh MOHATUAMHU: YETHOCTh U HEYETHOCTD (DYHKIMH, HYJIA (DYHKIIHH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKIMMA 15 pellieHUs] ypaBHEHUH.

Crpouth M uuTaTh rpaduKu JTUHEHHON (PYHKIMU, KBAAPATUYHON (DYHKIIUH,
CTETICHHOU (PYHKIIMH C IIEJIBIM ITOKa3aTelIeM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBUCUMOCTEH TPHU PEIICHUH 3aJlad U3 APYTHX y4eOHBIX MPEIMETOB U PealbHOMN
YKU3HH;, BBIpAXaTh (HOpMYJIaMU 3aBUCUMOCTH MEXK]Ty BEJTMUUHAMH.

Hauajia maTeMaTH4eCcKOro aHajmu3a

OnepupoBaTh TOHATUAMH: TOCIEAOBATEIBHOCTh, apudMeTHdecKass u
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh MNOHATUAMH: OECKOHEUHO YOBbIBaollas TeoMeTpudecKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUHU.

3anmaBath MOCIEA0BATEIHLHOCTH PA3IMIHBIMU CIIOCOOAMH.



Hcnonp30BaTh CBOWCTBA MOCIEA0OBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanpHbIX 3a7a4 NPUKIATHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSMU: MHOXKECTBO, OIlEpalliy HaJl MHOXKECTBAMH.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar AJIs ONMCAHUS PEAIbHBIX
IIPOIIECCOB U SIBJICHUM, P PEIICHUH 3a]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB.

OnepupoBatb  MOHATUSAMH: ONpeleNeHnue,  Teopema,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO.

11 KIIACC

Yucaa v BBIYMCICHUA

OnepupoBaTh MNOHATHUSAMH: HATypAIbHOE, LEJNOE YHCIO; HCIOJIb30BAThH
IIPU3HAKK JEJIMMOCTH LIENBIX YUCEN, PA3JI0KEHUE YUCIIA HA MPOCThIE MHOKHUTEIIH
JUISL PEIIEHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(p™M UuCla, JIECATUYHbIE U HATypajbHbIC
JorapuMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsTh CBOMCTBAa CTENEHW I TIpeoOpa3oBaHUs  BBIPAKCHHIA,
ONIEPUPOBATH IOHATUSMH: IIOKA3ATEIBHOE YpPaBHEHHWE W HEPABEHCTBO; peIlaTh
OCHOBHBIE THUIIbI ITI0KA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BreinmonHate mnpeoOpa3oBaHus BBIPAKECHUM, COJAEpKAIUX Jorapudmel;
OTIEPUPOBATH MOHATUSIMU: JIOTAPUPMUUECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE THIIBI JIOTAPU(MUUECKUX YPaBHEHUN U HEPABEHCTB.

Haxoaute pemeHust npoCTENIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPaBHEHHUW U €€ PELICHUE;
MCIMOJIb30BaTh CUCTEMY JTMHEUHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a7a4.

Haxonuth penieHuss mpoCTEUIINX CUCTEM M COBOKYIHOCTEH pPAIMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MonenupoBaTh peajibHbIE CHUTYyallMd Ha S3bIKE alreOpbl, COCTABISATH
BBIDAKCHUSA, YPABHEHHMS, HEPABEHCTBA W CHUCTEMbI MO YCIOBHUIO 3aJ1auH,
MCCJIEI0BATh MOCTPOECHHBIE MOJIETH C UCIOJIB30BAHUEM ariapara ajareOphi.

DyHKIUHN U TPAPUKH

OnepupoBaTh TMOHATUAMH: TepUOAWYECKas  (QYHKIMS, MPOMEXKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKHM JKCTpemMyma (yHKIMU, HauOosbllee U
HauMEHbIIee 3HA4YCHUs (YHKIIMM Ha TMPOMEXKYTKE; HCIOIb30BaTh UX IS
UCCIeI0BaHUS (PYHKIUU, 3aJJaHHOUN rpaduKoM.



OnepupoBath MOHATUSAMH: TPadQUKU TOKA3ATEIHHOH, JIOTapu(PMUYIECKON H
TPUTOHOMETPHUCCKUX (YHKIIUN; N300pakaTh UX HAa KOOPAMHATHOW TUIOCKOCTH U
WCITOJIB30BATh JJIS PEIICHUS YPABHCHUN U HEPABCHCTB.

N300paxkaTh Ha KOOPJAMHATHOH ITIOCKOCTH TpadUKH JTMHEHHBIX YPaBHEHUH U
UCTIONIb30BAaTh UX IS PEIICHUSI CUCTEMBI JINHEHHBIX YPaBHEHHIA.

Wcnonp3oBath rpaduku (QyHKIUN 719 HWCCICIOBAHUS MPOIECCOB M
3aBUCUMOCTEH U3 APYTUX yUCOHBIX JUCITUTUIAH.

Hauajia MaTeMaTH4eCKOro aHAJIHN3a

OnepupoBaTh MOHATUSIMH: HEMPEpbIBHAS (QYHKIHUS;, TPOU3BOIHAS (YHKIIUU;
UCIIOJIb30BaTh TEOMETPHUECKUN U (PU3UUECKHIA CMBICI POU3BOIHOM JIJIsl PEIICHUS
3ajad.

HaxonuTh mpon3BOHBIC JIEMEHTAPHBIX (DYHKITHH, BEIYUCIIATH MPONU3BOTHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (DYHKITHI.

Hcnonb30BaTh MPOU3BOAHYIO JIs UCCIEOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAThl UCCIICIOBAHUS K TIOCTPOCHUIO TPa(HKOB.

Hcronp30BaTh MPOW3BOAHYIO IS HAXOXKICHHUS HAWIYYIICTO PEUICHUS B
MPUKJIATHBIX, B TOM YUCJIE COITMATbHO-9KOHOMUYECKHX, 3aa9ax.

OnepupoBaTh MOHATUSMHU: T[EepBOOOpa3Hass W  HUHTETpall; TMOHUMATH
reOMETPUYECKUN U (PU3NIECKUNA CMBICI UHTErpalia.

HaxonuTth mepBooOpa3HbIe 2IEMEHTAPHBIX (QYHKITAN; BEIYUCIATH HHTETPA 0
dbopmyne Herorona—JleliOHuiia.

Pemate npukiagHbpie 3a7a4d, B TOM YHUCIE COIMAIbHO-dPKOHOMHUYECKOTO U
bu3nUecKoro xapakrepa, Cpe/ICTBaMi MaTeMaTHUYECKOTO aHaJN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuectBo yacos
Ne KonTpons [IpakTuu  DJNEKTPOHHBIE (LU(POBBIC)
HaumenoBanue pa3fenoB U TeM IPOrpaMMBl
/o Bcero HBIC €CKHE 06pa30BaTeJILHBIe PECypPChI
paboThI paboThI
MHOXecTBa PALIMOHAIBHBIX U IEHCTBUTEIIBHBIX
1 yyucen. PanyoHanbHbIe ypaBHEHNS U 21 1 https://sul.su/DVLB
HEpaBEHCTBA
Oynkun u rpapuku. CTeneHp ¢ MeTbiM
2 9 0 https://sul.su/PTYs
[I0Ka3aTeieM
3 Apudmernueckuit KOpeHb N—0ii CTETeHH. 7 1 https://sul.su/dgUQ
HppannonanbHble ypaBHEHUS U HEPABEHCTBA
DopMytbl
4 TPUTOHOMETpUH. T pUroHOMEeTpHUUYECKHE 29 1 https://sul.su/9cLW
YpaBHEHUs
1) https://sul.su/sPMn
5 [Tocmen0BaTeIbHOCTH U TIPOTPECCHH 10 0
2) https://sul.su/WSTh
5 HOBTOPGHI/Ie, 000011IeHHE, CUCTEMATH3AIUS 5 1 https://sul.su/SkBZ
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0



https://sul.su/SkBz

11 KJIACC

KommuectBo yacos

Ne
n;n HaumeHnoBaHue pa3jielioB ¥ TEM IPOrPaMMBbI Kourpo = Ilpaktnue = OJIEKTpOHHBIE (LU(POBHIC)
Bcero JIbHBIE CKue o0pa3oBaTeNbHbIC PECYPCHI
paboTbl  PaboOTHI
CreneHb ¢ paliOHAIbLHBIM ITOKA3aTEIICM.
1 [TokazarenpHas pynkuus. [lokazareapHbie 12 1 https://sul.su/Ewpe
YpaBHCHHS U HEPABCHCTBA
J .
2 orapHpMHHCCKas GyHKLIA 12 0 https://sul.su/oViw
Jlorapudmuuecke ypaBHEHHs 1 HEPABCHCTBA
3 Tpuronomerpuyeckue GyHKIHHA U UX 9 1 https://sul.su/Vdim
rpaduku. TpuroHOMeTpHYECKHE HEPABEHCTBA
4 [IpouzBoaHas. [Ipumenenre mpou3BOgHOM 24 1 https://sul.su/Gprx
5 HNHuterpain u ero npuMeHeHus 9 0 https://sul.su/170d
6 CucTeMbl ypaBHEHHHA 12 1 https://sul.su/hfiO
7 HarypanbHble u nensie yucna 6 0 https://sul.su/DcH9
3 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUS 15 9 https://sul SUMOIN
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 6 0



https://sul.su/oVfw
https://sul.su/VdIm
https://sul.su/Gprx
https://sul.su/I7Od
https://sul.su/hfiO
https://sul.su/DcH9
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OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. Maremaruka: anreOpa U Hayajaa MaTeMaTUYECKOTO aHalnu3a, TEOMETPUSL.
AnreOpa n Hagama MaremaTudeckoro aHanu3a. 10-11 kmaccer: 6a30BbIN 1
yoryonénubiit ypoBau: yueOnuk / 111 A. Anmumos, FO. M. Konsrua, M. B.
Tkauésa [u np.]. - 12-e u3z., crep. - Mocksa: I[Ipocsemenue, 2024. - 463 c.:
Ta0JI1., nB. WI.; 22 cM.; ISBN 978-5-09-112136-0.
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