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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «Anredpa n Hauaida MaTeMaTHUYECKOTO
aHanu3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB pa3spaborana Ha
ocHoBe denepanbHOrO TOCYIapPCTBEHHOIO 00Pa30BaTEIBHOIO CTAHIAPTa CPEHETO
oOmero o0pa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMHU OCHOBY [IJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHUSA JTUUYHOCTU OOYHAIOIIHXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBJISETCA OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH oO0ecreuynBaeT MHCTPYMEHTAJbHYIO 0a3zy HJisi M3y4YeHUsS BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYTrOd CTOPOHBI, GOPMHUPYET JIOTUUECKOE M aOCTpaKTHOE
MBIIJIEHUE YYalluXcd Ha YpOBHE, HEOOXOJAMMOM JJII OCBOEHHS KypCOB
MH(pOpMaATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
yYaliecs: OBJIaJ€BAlOT YHUBEPCAIbHBIM A3bIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIHpyeT CBOU JOCTHKEHUS B MaTeMaTHYECKOH (hopme.

Kypc anreOpsl 1 Hauaa MaTeMaTUueCKOro aHajln3a 3aKJIaJbIBAET OCHOBY IS
YCIICITHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA U OOIIECTBEHHOM JKU3HM, TO3BOJISET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX IU(DPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAET yMEHHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPIXKJEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHe. B xome n3ydenus
anreOppl W Havall MATEMaTHYECKOTO aHajiu3a B CTaplied IIKOJEe Ydarluecs
MOJIy4alOT HOBBIM ONBIT PEIICHUS TMPUKIAAHBIX 3a7ad4, CaMOCTOSITEIBLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CUTYallMd W WHTEpHpeTaIuu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEpPHOCTEN B MPUPOJE, HAYKE M B MCKYCCTBE, C BbLAAIOLIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 yueOHbId maTepuall, CIOCOOCTBYIOMIMNA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



TpeOyroriei CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 32 IIOJIyYEHHBIN PE3YIIbTAaT.

B ocHoBe MeToanku 00ydeHus anredpe U HauajaaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATETbHOCTHBIA MPUHIUI O0yYEHHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOro aHAIIM3a» BKIIOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOANYECKUE JUHUN: «Uucna u BBIYUCIECHUSY,
«DyHkuMK U rpa@ukn», «YpaBHEHHS U HEpaBEHCTBAa», «Hauana maremaTudeckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-METOIMUECKUE
JUHUU HW3Y4aloTCcs Ha MPOTSDKEHWM JABYX JIET OOy4YeHHusi B CTaplliel IIKoJle,
€CTECTBEHHO JOIIOJIHAA APYT Apyra U IOCTEIIEHHO HACHIAsACh HOBBIMU TEMaMU U
paznenamu. J[aHHBIA KypcC SIBJIIETCS MHTETPATUBHBIM, MOCKOJIBKY OOBEAMHSET B
cebe colepKaHHE€ HECKOJbKMX MaTeMaTHUYeCKHX JUCUUIUIMH:  aiureopa,
TPUTOHOMETPHUSI, MATEMATUYECKUI aHAJIU3, TEOPUs MHOKeCTB U Ap. Ilo mepe Toro
KaK yyalluecs OBJIaJIeBAalOT BCE Oosiee MIMPOKMM MAaTEeMATUYECKUM alnaparoMm, y
HUX TIOCJIEIOBATENbHO (POPMHUPYETCSI M COBEPIICHCTBYETCSA YMEHHE CTPOUTh
MAaTeMaTHYECKYIO MOJIENIb PEAJIBHOW CUTYalluH, IPUMEHATH 3HAHMUS, TIOJIyYEHHBIE B
Kypce «Anrebpa u Hayaja MaTEeMaTHYECKOTO aHalu3a», [JJIs peleHus
CaMOCTOSITENILHO ~ C(OPMYJIMPOBAHHOM MaTeMaTH4YeCKOW 3aJadd, a 3aTeM
UHTEPIIPETUPOBATH ITOJYy4YECHHBIN pe3yJIbTar.

CopnepxxaTenpbHO-METOANYECKAs TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJjie. B crapiell mikoige oco0oe BHHUMAaHUE YIEISETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
UCIIOJIb30BaHUE PAa3IMUYHBIX (OpPM 3amucu JCHCTBUTENBLHOTO 4YHCIA, yMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATH
pe3ynbTar. OOyuaromuyecs NOJy4arOT HaBBIKM MPUOJMKEHHBIX BBIYHUCICHUH,
BBITIOJIHGHUS JIEWCTBHM C 4YWCIaMU, 3allMCaHHBIMA B CTaHIapTHOU (opme,
VICIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUS W HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydyeHHMs] B CTaplIed IIKOJIe, TOCKOJIbKY B KaXIOM pa3fesie MNporpaMMbl
MPEAYyCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJIbIX, PAUMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIe yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNUN
GyHKIMHA C TOMOILBIO TPOU3BOAHOM, PEIICHUH MPUKIAJAHBIX 3a/lady U 3a7ad Ha
HaXOXJIE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHKuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B cels Takke (opMUpOBaHHE YMEHUI
BBIMOJHATh pacuy€Thl 1Mo ¢opMyniaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UppALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJIepKalllUX CTENEeHH W Jiorapudmsel. brarogaps M3ydyeHUIO anre0pandecKkoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUS y4amuxcs, (HOpPMHUPYIOTCSI HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboTBl C CHUMBOJBHBIMU (OpMaMu, IMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJI€ pAaBEHCTB U HEPABEHCTB. Anredpa npeiaraet 3hPpeKkTUBHbIE
WHCTPYMEHTBI JUJISl PELIEHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IEMOHCTPUPYET CBOM BO3BMOYKHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUSA «DYHKIMM U TpapuKu» TECHO
NIEPEIUIETACTCS C NIPYTUMH JINHUAMU Kypca, TIOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEIOBATEIBHOCTD NU3YUEHUS MaTepraia. M3ydeHne CTeneHHOM, TOKa3aTeJIbHOM,
Jorapu(pMUYECKOd U TPUTOHOMETPUYECKUX (YHKLHMA, UX CBOWCTB U TIpa(UKOB,
UCITIOJIb30BaHUE (DYHKIMI ISl pelIieHus 3a7a4 U3 JpYrux y4eOHbIX MPEeIMETOB U
pearbHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIU30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. llpu 3TOM Oonbllloe BHUMaHUE YIENsIeTcs
(OpMHUPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMHU 3aBUCUMOCTU MEXTY pPa3IMYHbIMU
BEJIMUMHAMH, HCCJIEN0BATh TOJyYEHHbIE (YHKUUU, CTPOUTh HUX TIpaduKu.
Marepnai 3Toi coAepKaTeIbHON JUHNUN HALIEJICH HA PA3BUTUE YMEHUHN U HABBIKOB,
MO3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTU MEXKIY BEJIMUYMHAMU B PA3IUYHOU (opMe:
aHAIMTUYECKOW, Tpaduueckoii u cioBecHOM. Ero wu3ydeHue cnocoOCTBYET
Pa3BUTHUIO AJITOPUTMHUYECKOIO MBIILICHUS, CIHOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3aIMH, UCTIOJIb30BAHUIO aHATOTHH.

CopnepxarenpHass nuHuA «Hauvana MareMaTnyeckoro aHalin3a) MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyrI KaK MAaTeMAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YyYaromMMCsl, y KOTOPBIX MOSIBISETCS BO3MOXXHOCTh MCCIIEI0BAaTh U
CTPOUTH rpapuKu PYyHKIUH, ONPEIENATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYHCIIATH IUIOMAAU QUIyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
IOCTPOEHUSI MaTEMaTUYECKUX MOJEJIEH pEaJbHbIX CUTyalluil, HaXOXICHUS
HAWJIY4lIero pelieHus] B MPUKIAIHBIX, B TOM YHCIIE€ COLMATBbHO-IKOHOMHYECKHUX,
3alayaXx. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOIO aHajiu3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMaIbHO-JIOTUYECKOTO U KPEATUBHOTO MBIIUICHHUS,
(GbopMHPOBAHKIO YMEHHI PACcIIO3HABATh MPOSBICHUS 3aKOHOB MaTEMAaTHKH B HayKe,
TeXHUKE U HUcKyccTBe. OOydarommuecs Y3HAIOT O BBIJAIONIMXCS pE3yJbTaTrax,
MOJIYYEHHBIX B XOJI€ pa3BUTHSA MATEMATUKHU KaK HAYKH, U UX aBTOPaX.

CopeprkarenpbHO-METOANYECKas JTUHUSA «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSIIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. | €OpPETHKO-MHOKECTBEHHbBIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTWKH U IPEAararoT
Hanbosiee yHUBEPCATbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MaTeMaTUKU U €€
IIPWIOKEHUHN, OHM CBSI3BIBAIOT PAa3HBIE MATEMAaTHYECKUE IUCLUILIIMHBL B €IUHOE



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

B kypce «Anredpa u Havajla MaTeMaTHUYECKOrO aHANIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MATEMaTUYECKOTO  MOJICIMPOBAHUS, KOTOPhIE IPU3BAHbI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeasIbHBIX CUTYallUi, UCCIIETOBAHHUS
THX MOJEJIEd C MOMOIUIBIO ammapaTa anreOpbl U MaTeMaTHYeCKOro aHaiu3a u
MHTEPHPETALUU OJIYYSHHBIX pPe3yIbTaTOB. Takue 3a/1aHusl BIUIETEHBI B KQXKIbIN U3
pa3zienoB MPorpaMMbl, TOCKOJIbKY BECh MaTepHall Kypca MIUPOKO UCTIONIb3YETCs IS
pelIeHNs] TPUKIAAHBIX 3anad. [Ipu pelieHun peanbHBIX MPAKTUYECKHX 3a7ad
yyaliyecs pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIOJIb30BATh AHAIOTHIO, 0000IIAaTh M KOHKPETU3UPOBATh
npobiemy. [esareabHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEIICHUS MPHUKIATHBIX
3aJlady OpPraHM3yeTCsl B MpOIleCCe M3YyUEHHUs BCEX TeM Kypca «Auredpa u Haudana
MaTEMaTUYECKOIO aHATN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM 1mu1aHe Ha U3y4yeHue Kypca anreOpbl M Hayall MaTeEMaTHYECKOT0 aHaIu3a
Ha 0a30BOM YpOBHE OTBOJIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B HECNIO B
11 kmacce, Bcero 3a 1Ba roga ooyuenus — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsa ¥ BbIYMCICHUS

Pannonanbapie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIIECHTHI,
OecKOHEUHblE  MepuoAuYeckue  JpoOu. ApudMeTHUYecKue  Oomepanud  C
palMoHANIBHBIMU YHCIIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTEIbHBIMU uHcliaMu. [lpubGnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCIICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas ¢Gopma  3amucu
JNEeUCTBUTEIBLHOIO 4yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U INPEICTABICHUS
JTAHHBIX.

ApudmMeTnuecknuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JlelictBus ¢
apru(pMETUYECKUMH KOPHSMU HATypaJIbHON CTEIIEHHU.

CuHyC, KOCHHYC WM TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
ApPKTAHI€HC YMCIIOBOIO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHuEe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU .

[IprMeHeHne ypaBHEHNH U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTeil HAyKU U peanbHOU KU3HHU.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amgaHus Gyskuuu. [paduk  Qyskuu. BzaumuHo
oOpaTHble PYHKINU.

ObnacTh ompeneneHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm yskuuu.
[TpomMexyTKkH 3HAKOTIOCTOSTHCTBA. YETHBIC 1 HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypaJbHBIM U 1I€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0i CTEHECHH.



TpuronoMerpudeckass OKPYXKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasia MaTeMaTH4eCKOI0 aHAJIU3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJEA0BATEIBLHOCTEN.
MOHOTOHHBIE MOCIE0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX HPOLEHTOB. VCronb30BaHME MPOTrpecCUH s
pELIEHHUS pEeAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara g OMUCAaHUS PEeaIbHBIX
MIPOLIECCOB U SIBJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CIEICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yuciaa v BIYMCICHUSA

Harypanbnsbie u uensie yncina. [[puzHaku 1eIMMOCTH LENbIX YUCEIL.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JleciTuuHbIC U HATYpATBHBIE JIOTAPU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKa3aTeseM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokaszaTenbHbIC YPABHEHHS U HEPABECHCTBA.

Jlorapudmuueckue ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUHN. PelieHne NMpuKIaaHbIX 3a7a4 ¢ MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPaBHEHUN.

CucTeMbl M1 COBOKYITHOCTH PallMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKH U peaIbHOM JKU3HHU.

DyHKIUHN U TPAPUKH

Oynkuus. [Tepuonnyeckue pyHkuu. [lpomexyTku MOHOTOHHOCTH (DYHKIIHU.
Makcumymbl ¥ MUHUMYMBI (pyHKIuu. HanOosbiiee m HavMeHbIlIee 3HAYEHUE
GyHKIHUU Ha TPOMEKYTKE.

Tpuronomerpruueckure QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpagukoB (GYHKITUN ISl PEIICHUS YPAaBHCHUNA W JIMHCHHBIX
CUCTEM.

Wcnonp3oBanne rpadukoB (QYHKIUN IS HWCCIENOBAHUS TPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUx Y4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

HenpepriBabie GpyHKIMH. MeTOI HHTEPBAJIOB sl PEIICHUS HEPABCHCTB.

[IpousBonnas  ¢ynkuuu. [eomerpudyecknii u  QU3UYECKUH  CMBICT
MIPOU3BOJHOM.

[IpousBoaHble  dJeMEHTapHBIX  QyHKIUA.  DopMysibl  HAXOXKICHHS
IIPOU3BOJHON CyMMBI, TPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
skcTpeMyMbl. Haxoxaenne HanOobIlero 1 HauMEHbIIEro 3HayeHus1 GyHKIIMU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM UL HAXOXKICHUS HAWIY4dllIero pPELICHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpas3HbIX.

Wurterpan, ero reoMeTpuyeckuidi W (usumyeckuii cmbIca. Bwruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 ImpcamMeTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AJOCTHUKCHHC Ha YPOBHC CPCIOHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTruka» XapakTepU3yrOTC:

['paxx1anckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYaIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIECTBA, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJCHUH,
NpoIeAYp TpaxaaHCKOro oOImecTBa (BBIOOPHI, OMPOCHl M TIP.), YMCHHUEM
B3aMMOJICICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMU B COOTBETCTBHU C UX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAXKCHHS K
MPOILLIOMY Y HACTOSIIEMY POCCUMCKOW MATEMATHUKH, IIEHHOCTHBIM OTHOIICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUHMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYyTUX HayKaxX, TEXHOJOTHsIX, cdepax
PKOHOMMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUIN HAYKU U JI€SITETbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUHN, PACCYKIEHUI; BOCHIPUUMYHUBOCTHIO
K MaT€MaTUYE€CKUM acClleKTaM Pa3JINuYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 37J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ IMHUTaHKE, COATAHCUPOBAHHBIA PEXKUM 3aHATUM U
OT/IbIXa, peryJisapHas (pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHON JESITEIBHOCTBIO.

TpynoBoe BociUTaHUeE:



TOTOBHOCTBIO K TPY/Iy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyabiM  chepam  TpoPeCCHOHATLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO HA TMPOTSHKEHUH BCEW JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHHEM BIIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMUAIBHOMU
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTAIIMEM HA NPUMEHEHUE MATEMATHYECKUX 3HAHWUW 1A PELICHUs 3a7a4y B
00JIaCTH OKPY’KAIOIICH Cpe/ibl, ITITAHUPOBAHUS MOCTYIKOB U OILICHKU UX BO3MOXKHBIX
IIOCJICICTBUU [T OKPY’KAIOIIEH CpEebI.

[{eHHOCTH HAYYHOTO MTO3HAHMS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKM H  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ESITeIbHOCTH, ITAaroB €€
pa3sBUTUS M 3HAYUMOCTH JUIsl Pa3BUTUS LUBWIM3ALMU, OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MAaTEMaTUYECKOW KYJIbTypOM KakK CpEICTBOM MO3HAHUA MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEAOBATEIBCKYHO AESATEIbHOCTD
VHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamenvHvle  Oelicmeus, — obecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memo008  NO3HAHUA  OKpYJcamweeo  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBeie nornueckue AeNCTBUA:

e BBIABIISTh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUH MEXAY MOHATUAMH, (HOPMYITUPOBATH
ONpe/eNeHUs] TOHATHUW; YCTaHABIMBATh CYHICCTBCHHBIH  MPH3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYJIUpPOBaTH MW  TIPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJSITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONEHUSX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEYUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKITIOUCHHU, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
IPOBO/IUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPXKJICHUM (TPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
MPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIIEHUS 1 BBIBOJIBL;

BBIOMpATh Ccroco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelUICHUs, BBIOMpaTh Hauboiee MOAXOAAINMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBble nccienoBaTelIbcKue JEUCTBUS:

UCIIONIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHBOpEUYUE, MpolIemMy,
yCTaHaBIMBaTh  MCKOMOE€ M  JlaHHO€, (OpMHUPOBATH  TUIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHHE;

IPOBONTH CaMOCTOSITEITEHO CTUTaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
O00BbEeKTa, SBJIEHHSA, TPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITeNIbHO (OPMYJIUPOBAaTh 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTaM
POBEAEHHOTO HAOMIOCHNUS, UCCIECIOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKKEe BBIIBUIATH
MIPEIMOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabota ¢ nndopmarmeii:

BBISIBIIATH Je(DULIUTHI HTHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha
BOIIPOC U JUJIS PEILLICHUS 3a/1a4u;

BBHIOMpAaTh  WHGOpMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpUPOBaTh WHPOPMAILIMIO, IPEICTABIATh €€ B Pa3IMYHBIX (popMmax,
WLTIOCTPUPOBATH TpapuvecKH;

OLICHUBATH HaJEXKHOCTD uH(bOopMaIuu 10 CaMOCTOSITEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.



2)

YHueepcaﬂbele KOMMyHUKamuerbovle dedcmewz, obecneuusaiom

CPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OO01ieHue:

BOCIPUHUMATh U (HOPMYJIMPOBATh CYKJIEHUS B COOTBETCTBUHU C YCIOBUIMHU
Y LIETSIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs
B YCTHBIX M IIMCBMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS MO XOIYy PELICHUS
3a/1a4i, KOMMEHTHPOBATH MOJYYEHHBIN PE3yIbTaT;

B X0JI€ 00CYKIeHU 3a7jaBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaEMON TEMBI,
Ipo0JIeMBbI, pelIaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEH, HAIEJICHHBIE HA IOUCK
pELEHHUs]; COIOCTAaBIATH CBOM CYXKICHUA C CYyXACHUAMHU JPYyIrux
YYaCTHUKOB JUanora, oOOHapy>KMBaTh pa3lIduyuMe U CXOJICTBO IMO3ULIHIA; B
KOPPEKTHOU GopMe (HopMyIMpoBaTh pa3HOTIACHUs, CBOM BO3PAKEHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYIUICHHUS
C YU€TOM 3aja4 PE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyIHUYECTBO:

MMOHMUMATh M UCITOJIH30BaTh MPEUMYIIECTBA KOMAaHTHOW U MHANBUIAY ATEHOMN
paboThl MpHU penieHuu Y4YeOHBIX 3a/lay; MPUHUMATH I1€Jh COBMECTHOMN
NEeSATEeTbHOCTH, IUJIAHUPOBATh  OPraHW3allii0 COBMECTHOM  paboTHI,
pachpenensaTh BHIBI paboOT, JAOrOBapuBaTHCS, OOCYXKIATh TMPOIECC H
pe3yJbTaT paboThl; 0000IIaTh MHEHUS] HECKOJILKUX JIFOCH;

y4acTBOBATh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMbD» W WHBIC); BBINOJHATH CBOIO 4YacTh padOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCcTBO CBOETO0 BKJIaJa B OOMMA TPOAYKT TIO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.

3) Vhusepcanvuvie pecynsamugnuie eticmausi, obecneuusarom Gopmuposatue
CMBICI0BbIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

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

Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpPMAITUH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMU TIO3HABATEIbHOM pedieKkcuu Kak OCO3HAHUS
COBEPLIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIaJI€Th CIIOCOOaMH CaMONIPOBEPKHU, CAMOKOHTPOJIS IpoLiecca U pe3ysibTara
peleHns MaTeEMaTHIECKOM 3a/1a4u;



e TPEABHUAECTH TPYJHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PEIICHUU 3a4a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JIAHHBIX, HAWJEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEN;

e OIGHUBATh COOTBETCTBHE pE3yJbTaTa IEIN U YCJIOBHUSIM, OOBICHATH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HaXOJIUTh OIMHMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hadajla MaTEMaTUUECKOTO aHanu3ay
Ha YPOBHE CpPEIIHEro OOIIero oOpa3oBaHUS JOJDKHO 00ECIEeUMBATH JOCTHUKEHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAs IPOOb, MPOLIEHTHI.

Bomonusate  apudmernyeckue — omepauud € palMOHANBHBIMU U
JNEWCTBUTEIbHBIMU YUCIIAMU.

BoInonHITh TpUOIMAKEHHBIE BBIUUCIEHUS, UCIIONB3YS MPaBUia OKPYTJIEHUS,
JIeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHH.

OnepupoBaTh MOHATUSMHU: CTENEHb C ILEJBIM IOKAa3aTesieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCITIOJIB30BaTh MOAXOASANIYIO0 (hOpPMY 3aIllMCh IEWCTBUTENIbHBIX YHCEI JIJISl pEeLIeHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIJla uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIbBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BemonuaTe npeoOpa3oBaHMs LEIbIX, PALMOHAIBHBIX U HpPpalMOHAIbHBIX
BBIPAXEHN U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U UPPALMOHAIBHBIX
YPABHEHUM U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEILICHUSA MAaTEMAaTUYECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U peasIbHOM KU3HH.



MogenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireopsi.

DyHKUMH U TPaPUKHU

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTNpEeeNeHNs] ¥ MHOXXECTBO 3HaueHH (yHKuuu, rpaduk (QyHKIHUH, B3aUMHO
oOpatHble PYHKIINU.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMU, HYIM (PyHKLHUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKUUN A5 pEIICHUS] YpaBHEHUI.

CrpouTh M ynTaTh TpaUKu JTUHEHHON (PYHKIMHU, KBaJPaTHUYHOM (PYHKIUH,
CTETICHHOM (DYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBate rpadpuku (QyHKUMA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXIY BEIUUYMHAMH.

Havana mareMaTH4ecKOro aHajm3a

OnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apUPMeETHUECKas |
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YObIBaoLlas TeoMeTpudecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKOM MPOTPECCUM.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IMOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
pealibHBIX 3aJa4 MPUKIaJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammmapaT IJis ONMCAHUS PEaTbHbBIX
IPOLIECCOB U SIBJICHUH, P PEIICHNUH 33]]a4 U3 IPYTHX yUYEOHbBIX MMPEIMETOB.

OnepupoBaTb  NOHATHUAMHU:  ONpEAETCHHE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTRO.

11 KIIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHATUSAMM: HAaTypaldbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YUCENl, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOKUATEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTEIIEHD C PALIMOHAJIBHBIM IIOKA3aTEIIEM.

OmnepupoBarh NOHATHUAMHU: JIOrapupM uucia, AESCITUUHBIE U HATypajlbHbIE
Jorapu@mel.

YpaBHeHMS U HEpaBeHCTBA



[IpumeHsATH CBOMCTBAa CTENEHW U1 NpeoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIBI [IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXkKalIMX Jorapugmsl,
OTIepUpPOBaTh MOHATUSAMU: JIOTapU(IMUUECKOE YPABHEHUE U HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIBI JIOTApU(PMUYECKUX YPaBHEHUN U HepaBeHCTB. HaxoauTs pemenus
IIPOCTENIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUAMH: CUCTEMA JIMHEHMHBIX YpAaBHEHUW U €€ PEIICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHU I PEUICHUS MPAKTUYECKUX 3a7a4.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEH palMOHAIbHBIX
YpaBHEHUH U HEPABEHCTB. MOAEIUPOBATh PeaJIbHbIE CUTYAIIMHU Ha SI3bIKE alreOphl,
COCTABJISATh BBIPAKCHHU S, YPABHEHUS, HEPABEHCTBA M CUCTEMBI I10 YCIOBHUIO 3a]1a4H,
UCCJIEI0BATh MIOCTPOCHHBIE MOJIENIN C UCTIOIb30BAaHUEM alllapara ajareopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMH: [epUoOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIUH, TOYKM OJKCTpemMyma (PyHKIUH, HauOosblliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha TMPOMEXKYTKE; HCIOJIb30BaTh WX IS
UCCIen0BaHus (PYHKIUMH, 3aJJaHHON rpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTEIbHOM, JIOTapUPMUUECKOW U
TPUTOHOMETPUUECKUX (QYHKUUN; M300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIB30BaTh JUIsl pEIICHHUs YpPaBHEHM M HepaBeHCTB.  M300paxkarh Ha
KOOPJIMHATHOM TIOCKOCTHU TpadUKu TMHEHHBIX YPABHEHUN U UCTIOJIH30BATh UX JIJIS
pEIIeHHs] CUCTEMBI JIMHEHHBIX ypaBHeHUH. Mcronb3oBath rpaguku QyHKIUN ais
UCCJIEIOBaHMSI IPOLIECCOB M 3aBUCUMOCTEN U3 APYTUX YUEOHBIX AUCLUILINH.

Hauvaja MaTeMaTH4eCcKOro aHajimn3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKLMS; TPOU3BOAHAS (DYHKIINH;
WCITIOJIb30BATh TEOMETPUUYECKUIA M (PU3HUECKHUI CMBICI POU3BOIHON JJIsI PEIICHUS
3agay. Haxoauth  mpOM3BOJAHBIE  AIIEMEHTApHbIX  (QYHKUUH,  BBIYUCIATH
MPOU3BOJHBIE CYMMBI, MpPOU3BEACHUs, YacTHOro (QyHkuui. HWcenonb3oBath
MPOU3BOAHYIO JJIsi UCCIENOBAHMUS (PYHKIMM HA MOHOTOHHOCTH M JKCTPEMYMBI,
MPUMEHSThH PE3YJIbTATHI UCCIIEI0BAHUS K TOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IPUKIAJAHBIX, B TOM YHCJIE COLHMAIBHO-DKOHOMHYECKHUX, 3anadyax. OnepupoBaTh
NOHATUSIMU: TIepBOOOpa3Has W MHTErpai; IOHUMAaTh TE€OMETPUYECKUUA U
busnueckuit cMbicn  uHTerpaia. HaxoauTe mnepBooOpasHble 3JIEMEHTAPHBIX
byHKIMi; BBIMUCIATH HHTErpa mo gopmyine Horotona—JleliOnuma.

Pemwars mpukiianHele 3a7a4v, B TOM YHUCIE COLUAIBHO-KOHOMMYECKOIO M
(bu3MYECKOro XapakTepa, CpeCTBAMU MAaTEMaTUYECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmmyecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM IPOrPaMMBbl KoHTpoabHbIe
n/n Bcero
padoThI
MHo’xecTBa pallMOHAIBHBIX U AEHCTBUTEIBHBIX
1 qrcel. 14 1
PanmonansHble ypaBHEHUS U HEPABEHCTBA
) @Oynkuun u rpapuku. CTeneHs ¢ 1ebM 6
MoKa3areieM
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 18 1
HppanmoHansHbie YpaBHEHUSI M HEPABEHCTBA
DopmyJibl
4 TpUTOHOMETpUU. TpUroHOMETpHUYECKUE 22 1
ypaBHEHUs
5 [TocnenoBarenbHOCTH U MPOTPECCUH 5
6 HOBTOPGHI/IG, 00o01IeHne, cucTeMaTH3aIHs 3 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4

3HaHUU

11 KJIIACC
KonuyecTBo yacos
Ne HanmeHoBaHMe pa3jeioB U TeM
o/ IporpaMMb Beero KonTposbHbie
padoThI
CreneHb ¢ paliiOHAJILHBIM MOKa3aTeNEM.
1 IToka3zarenbHast QyHKIMSL. 12 1
IToka3zaTenbHblE YPaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuueckue ypaBHEHUs U 12 1
HEpaBEHCTBA
Tpuronomerpudeckne GyHKINU U UX
3 rpaduku. TpuroHoMerpuueckue 9 1
HEpaBEHCTBA
4 [TpounsBogHas. 24 1
[IpuMeHeHne mpon3BOJHOM
WuTerpai u ero npuMeHeHHs 9
Cucrembl ypaBHEHUN 12 1
HatypanbHble U 11esble yncia 6
3 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 18 5




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KoanyecTBo 4acoB

Ne JlaTa
w/n Tema ypoka Beero KonTposabHbie n3yenus
padoThbI
1 MHOXeCTBO, Olepaluuy HajJ MHOKECTBaMHU. 1
Huarpammsl Ditiepa—Benna
Pannonanbueie yncna. OObIKHOBEHHBIE U
2 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OeCcKOHEYHBIE IEPUOANUECKHUE IPOOH
Apudmerndeckre onepanum ¢
3 palMoOHAIbHBIMU YUCIIAMHU, 1
npeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN
[Ipumenenue npobeit U MPOLEHTOB JIst
4 pELICHHS TPUKIIAIHBIX 3a/1a4 U3 Pa3INYHbIX 1
OTpaciell 3HaHUM U peanbHOU KU3HU
[Tpumenenue apobeli U MPOIEHTOB AJIs
5 pelieHus MPUKIAIHBIX 33/1a4 U3 Pa3TuIHBIX 1
OTpacJieil 3HaHUM U PeaJIbHON KU3HU
5 JleicTBUTENbHBIE YKCIa. PalimoHanbHbIe U 1
MppALMOHATIbHBIE YHCIIa
7 ApudmeTrnueckne onepauu c 1
JeMCTBUTEIbHBIMU YU CIIAMU
[TpubmxE€HHBIC BEIYMCIICHUS], TPABUIIA
8 OKPYTJICHUS, TIPUKUIKA U OIICHKA 1
pe3yyibTaTa BIYUCIECHUN
9 Tox1ecTBa U TOXK/IE€CTBEHHBIE 1
npeoOpazoBaHus
10 VYpaBHeHUE, KOpEHb YPaBHEHUS
11 HepaBeHcTBO, penieHrne HepaBeHCTBA
12 Meron uHTEpBaJIOB
13 Pemmenue nenbix u JpoOHO-palliOHATBHBIX 1

YpaBHEHUH W HEPABEHCTB




KoauuecTBO 4acoB

Ne Hara
wn Tema ypoka Beero KonTtpoJubHbie 3ydenms
padoThI
KonTponpHas padora o Teme "MHOXKeCTBa
14 paLMOHANBHBIX U IEUCTBUTEIIBHBIX YHCEIL. 1 1
PaunoHanbHble ypaBHEHUS U HEPABEHCTB"
15 OyHK1IMS, CIIOCOObI 3a1aHus (PYHKIUH. 1
B3aumHo oOpaTHbIe QyHKIIUU
I'padux pyskmuu. O61acTs onpeneacHus u
16 MHO>KECTBO 3HaueHu (pyHKIuu. Hynu 1
¢bynkuun. [IpomMexxyTKu 3HaKOIIOCTOSTHCTBA
17 YérHble U HeYETHBIE (PYHKIINH 1
CrerneHs ¢ LeIbIM [T0Ka3aTeIeM.
18 CrannaprtHas (hopMa 3aricu 1
JNEUCTBUTEILHOTO YHCIIa
Hcnonp3oBanue noaxozsien hopMbl
19 3anyucy JEHCTBUTEIbHBIX YNUCEN JUIS 1
pelieHus MpakTUYECKUX 3a/1a4 1
IPEJICTaBICHUS JaHHBIX
CrenenHasi GyHKIUS C HATYpaTbHBIM U
20 1eIbIM noka3aresnem. E€ cBoiicTBa u 1
rpaduk
21 ApudmeTnieckuii KOpeHb HATYpaTbHOM 1
CTETIECHU
99 ApudpmeTnueckuii KopeHb HaTypaJIbHOU 1
CTENeHU
93 CaoiicTBa apu(PMETUYECKOTO KOPHS 1
HATYpaJIbHOM CTETIeHU
24 CaoticTBa apuPMETUUECKOTO KOPHS 1
HATYpaJIbHOU CTETEeHU
o5 CaoiicTBa apupMEeTUYECKOTO KOPHS 1
HaTypaJbHOW CTENEHU
26 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU 1
N—OM CTEIEHU
97 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU 1
N—OM CTEIEHU
28 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU 1
N—oi1 cTeneHn
29 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH 1

N—OM CTeIIeHU




KoauuecTBO 4acoB

Ne Hara
wn Tema ypoka Beero KonTtpoJubHbie 3ydenms
padoThI
30 JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH 1
N—Oi1 CTENIEHU
31 Pewienne nppaniuOHAIBHBIX YPAaBHEHUN U 1
HEPABEHCTB
32 Pemienue nppanmoHaabHbIX YPaBHEHUN U 1
HEPaBEHCTB
33 Pemienne nppaniuOHAIbHBIX YPaBHEHUU U 1
HEPABEHCTB
34 Penienune uppanmoHanbHbIX YpaBHEHUH U 1
HEPABEHCTB
35 Penienue uppanmoHanbHbIX YpaBHEHUH U 1
HEPaBEHCTB
36 CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn
37 CaoticTBa U rpaduK KOpHS N-Oi CTEHeHH
KonTtponpsHnast pabora o Teme
38 "ApupmeTrnuecKuii KOpeHb N—Ol CTENEeHHU. 1 1
HppaunoHaibHble YpaBHEHUS U
HepaBeHcTBa"
39 CuHyc, KOCUHYC ¥ TAaHT€HC YHCIIOBOTO 1
aprymeHra
40 CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOTO 1
aprymeHra
41 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC 1
YHCIOBOTO apryMeHTa
42 ApKCUHYC, apKKOCUHYC U apKTaHT€HC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,
43 orpeieNieHue TPUTOHOMETPHUICCKIX 1
(GYHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,
44 onpeieJIeHuEe TPUTOHOMETPUUYECKHUX 1
(YHKIMI YUCIOBOTO apryMeHTa
45 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
47 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1
48 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1




KoauuecTBO 4acoB

Ne Hara
wn Tema ypoka Beero KonTtpoJubHbie 3ydenms
padoThI
49 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIpKEHU I
50 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX 1
BBIpKEHU I
51 [IpeobpazoBaHre TPUTOHOMETPUUECKUX 1
BBIPAXKEHUI
59 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHUI
53 [TpeobpazoBanre TPUTOHOMETPUIECKUX 1
BBIPAKECHUI
54 Pemienne TpUroHOMeTpHUYECKUX YpaBHEHUI 1
55 Pemenne TpuroHoMeTpuuECcKUX ypaBHEHUI 1
56 Pemienne TpUroHOMeTpHUYECKUX YpaBHEHUI 1
S7 Pemenne TpuroHoMeTpuuECcKUX ypaBHEHUI 1
58 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
59 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
KonrtponsHas padora no reme "Popmyib
60 TPUTOHOMETPHUH. TPUTOHOMETPUYECKUE 1 1
ypaBHEeHHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS
61 nociyeaoBarenbHOCTE. MOHOTOHHBIE 1
M0CJIEI0BATEIbHOCTH
Apudmernueckasi 1 reoMeTpuyecKas
62 nporpeccuu. Mcnonab3oBaHue Nporpeccuu 1
JUISL PELIeHUs] pealbHbIX 33134
MPUKIIAJHOTO XapakTepa
beckoneyHo yOBIBaromasi reoMeTpuIecKast
63 nporpeccusi. CymMmma 0€CKOHEYHO 1
yObIBaro1Iei reOMeTpUYECKO MPOrpeccCHu
64 dopmyiia CII0KHBIX TTPOIIEHTOB
65 ®opmyJia CI0KHBIX TPOLIEHTOB
O06006111EH1E, CUCTEMATU3alIUs 3HAHU 3a
66 Kypc aareOphbl B Hadall MaTEMaTHIECKOTO 1
aHanm3a 10 knacca
67 Wrorosas KoHTpOJIbHASA paboTa 1 1




KoauuecTBO 4acoB

Ne Hara
Tema ypoka KonTposbHbie
n/n Bcero U3YYeHUs
padoThbI
O0001enue, cucreMaTA3alus 3HaHUH 3a
68 Kypc aiareOphl ¥ Hadall MaTeMaTHIECKOTO 1

agann3a 10 kmacca

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME o8 4

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremartuxka. Anre6pa N Ha4dajJla MaTCMaTHYCCKOI'O aHaJIn34a, 11 xmacc/

Mep3znsak A.I'., Homuposckuit [[.A., ITononckuii B.b., SAxup M.C.; nox
penakiueit [Togonsckoro B.E., O01iecTBO ¢ orpaHnyeHHON
OoTBETCTBEHHOCTHIO M3narensckuii nentp « BEHTAHA-I'PA®y;

AxnuonepHoe odiectBo «M3aarenscTBo «lIpocBerienre»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET
https://educont.ru/
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