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MOSACHUTEJIbHASA 3ATIMCKA

Paboyast mporpamMma yuebHOTO Kypca « Anredpa U Hadaia MaTeMaTHIeCcKOTO
aHanm3a» 0a30Boro ypoBHs i oOydarommxcs 10 —11 kimaccoB paspaboraHa Ha
ocHoBe denepanbHOTO TOCYIaPCTBEHHOTO 00pa30BaTeNbHOTO CTAaHIapTa CPEAHETO
oOmero oOpa3oBaHusi, € YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
MPEIBIBIIEMBIX K MAaTEMAaTHYECKOMY OOpa30BaHUIO, M TPATUIIUNA POCCUUCKOTO
oOpasoBanus. Peanuzamuss mporpamMmbl 0OCCTICUMBACT OBJIAJCHUE KITHOUEBBIMU
KOMITETEHITUSMH, COCTABJISIOIMIMMHA OCHOBY JUISI CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOIIEKYIBTYPHOTO, TUYHOCTHOTO U TIO3HABATEIHLHOTO
Pa3BUTHS TUIHOCTH OOYUAIOITUX CSl.

HEJA N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havajla MaTeMaTHYECKOTO aHAIM3a» SBISICTCS OJHHM M3
Han0oJIee 3HAYMMBIX B IIPOTPAMME CTAPIICH IIKOJIBI, ITOCKOJIBKY, C OJTHON CTOPOHBI,
OH o0OecrmeynBaeT WHCTPYMEHTAIbHYI0 0a3zy IJisg M3Y4YeHHS BCEX €CTECTBEHHO-
Hay4YHBIX KypCOB, a C APYrod CTOPOHBI, (OPMUPYET JTOTUYECKOE U aOCTPAKTHOE
MBIIJICHUE YYalluXxcsi Ha YpPOBHE, HEOOXOIUMOM JUIsi OCBOCHHUS KYypPCOB
nH(popMaTUKH, 0OIIIECTBO3HAHUS, HCTOPHH, CJIOBECHOCTH. B paMkax JaHHOTO Kypca
y4Jaliuecs OBJIaJICBAIOT YHUBEPCAIBbHBIM S3bIKOM COBPEMEHHOM HAyKH, KOTOpas
dbopmyHpyeT CBOU JOCTHKEHUS B MaTeMaThuueckoi popme.

Kypc anre6Gpsl 1 Hadyan MareMaTH4YecKOro aHalii3a 3aKJiaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJCHUS 3aKOHaMW (PU3WKH, XUMHUH, OHOJOTHH, IOHUMAaHUS
OCHOBHBIX TEHJCHIIMA OKOHOMHUKHM U OOIIECTBEHHOM JKM3HU, TO3BOJISIET
OPUEHTHUPOBATHCA B COBPEMEHHBIX ITM(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTH X,
YBEPEHHO HCIIOJIh30BaTh UX B MOBCEIHEBHOU >KM3HU. B TOXe Bpemsi oBiajecHUE
aOCTpAKTHBIMU W JIOTMYECKHM CTPOTMMHM MAaTEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BUBAaET YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHUHHOCTH
YTBEP KJICHUS, UCIIOIB30BaTh 0000IIEHNE U KOHKPETHU3alHio, abcTparupoBaHue 1
aHajgoTHio, (POpMHUPYET KpeaTUBHOE M KPUTUUECKOE MBIIUIeHHE. B X01e n3yuenus
anreOpbl M HadyaJl MaTEMaTUYECKOro0 aHajln3a B CTapIIed IIIKOJe ydJaliuecs
MOJyYaloT HOBBIM OIBIT PEHIEHUS TMPUKIATHBIX 3a7ad, CaMOCTOSTEIbHOTO
MOCTPOEHUSI MaTEeMaTUYECKUX MOJCNICH pealbHBIX CUTyallud W WHTEPHpETaluu
MOJYYEHHBIX  PEIICHUW, 3HAKOMATCS C  TNpUMEpPaMH  MaTeMaTUYEeCKUX
3aKOHOMEPHOCTEH B TIpUpOJIe, Hayke M B HCKYCCTBE, C BBIIAIOITUMUCS
MaTeMaTHYECKUMU OTKPBITUSIMU U UX aBTOPaMHU.

Kypc o6nagaeT 3HAYUTENBHBIM BOCHHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIH
peanusyeTcs Kak 4depe3 y4yeOHBI Marepuai, CrocoOCTBYIOMUN (GopMHUpPOBAHUIO
HAy4YHOTO MHUPOBO33pPEHUsA, TaK W UYepe3 CHeHuPuKy ydeOHOU JesTeIHHOCTH,



TpeOyromiei CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IPOIOTIKUTEITLHON
KOHIICHTPAIlMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3yibTarT.

B ocHoBe MmeToauku 00yueHus anredpe u HauallaMm MaTeMaTHYeCKOTO aHaJIn3a
JICKUT JACSATEIHLHOCTHBIN NPUHIUIT 00YUYEHUS.

Ctpykrypa Kypca «Anrebpa u Hauajla MaTEeMaTUUE€CKOTO aHaIM3a» BKIIIOYAET
CIIEIYIOIINE COJIepXKATEIbHO-METOAUYECKUEe JUHUU: «Yucina U BBIYUCICHUSY,
«DyHK1MU U Tpadukm», «YpaBHEHHS U HEpaBEHCTBay, «Hauama maremaTudeckoro
aHanun3a», «MHOXKECTBa U JIOTHKa». Bce OCHOBHBIE COJIEpKATEIBLHO-METOANUYECKIE
JUHUU W3YYaloTCsl HAa TPOTSDKEHUW JBYX JIET OOYdYeHHsI B CTapIiieid IIKoJie,
€CTECTBEHHO JOTOJIHSS APYT APyra U MOCTENEHHO HACHINIAsCh HOBBIMU TEMaMU U
paznenaMu. JIaHHBIA Kypc SIBISETCS MHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSET B
cebe colepkaHUE HECKOJbKMX MaTeMaTHYeCKHX JUCHUIUIMH:  anredpa,
TPUTOHOMETPHUSI, MATEMaTUYECKUM aHalIn3, TeOpUs MHOXeCTB U Ap. [lo Mepe Toro
KaK yyaluecs: oBJiaJieBaloT Bc€ 0ojiee MIUPOKUM MAaTEMATHUYECKUM alapaToM, Y
HUX TMOCIEAOBaTeNbHO (POPMHUpPYETCS U COBEPUICHCTBYETCSI YMEHHE CTPOUTH
MaTeMaTH4EeCKy 0 MOJIENb PEaTbHON CUTYyallUH, IPUMEHSTh 3HAHUS, I0JyYEHHbIC B
Kypce «Ainredpa M Hauyaja MaTeMaTHYECKOrO0 aHalu3a», ISl pelIeHUus
CaMOCTOSITEIFHO  C(hOPMYIMPOBAHHOM MAaTeMAaTHYECKOW 3aJadyd, a 3aTeM
WHTEPIPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT.

ConepxarenbHo-MeToAMUECKass JTUHUS «Yuciaa U BBIUMCICHUS» 3aBEpLIAET
dbopMupoBaHUE HABBIKOB HCMOJIb30BAHUSI JIEHCTBUTEIBHBIX YKCEN, KOTOPOE OBLIO
HAayaTO B OCHOBHOW mikoie. B crapmieil mkoje oco0oe BHUMaHUE YIENsETCs
(GOpMUPOBAaHUIO MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOUAIOIIMX B ce0s
UCIIOJIb30BAHUE PA3NUYHBIX (OPM 3alUCU JICUCTBUTEIBHOTO 4YHUCIA, YMEHHUE
palMOHAIBHO BBINOJHATh JACHCTBHS C HHUMH, J€JaTh HNPUKHUIKY, OLEHUBATH
pesyapTar. OOyuaroniuecs IMOJTYyYalOT HABBIKU MPUOIMKEHHBIX BBIYUCICHUH,
BHITIOJIHCHUSL JIEUCTBUU C YHCIaMM, 3allMCaHHBIMU B CTaHIApTHOU ¢opwme,
MCIIOJTb30BaHUSI MAaTEeMaTHYECKUX KOHCTAHT, OIICHUBAHUS YMCIOBBIX BBIPAYKEHUH.

Jlunust «YpaBHEHUST U HEPABEHCTBA» peaU3yeTcsl Ha MPOTSIIKEHUU BCETO
oOyueHuss B CTapilied IIKoJie, IMOCKOJbKY B KaXJIOM pasjelie MNpOrpaMMbl
IPEeTyCMOTPEHO pELIEHHE COOTBETCTBYIOIMX 3anad. OOydarouiecs: OBiIaJeBaloOT
Pa3IMYHBIMU METOJIaMHU PEIICHUs IENbIX, PalUOHAIBHBIX, UPPALHOHAIBH BIX,
MOKa3aTeNbHbIX, JOTapuPMHUUYECKUX UM  TPUTOHOMETPUUECKUX  YpPaBHEHHIA,
HEPaBEHCTB U uX cucteM. [lomydeHHbIE YMEHUS UCTIOIB3YIOTCS MPU UCCIICIOBAHUH
GyHKIHMI ¢ TOMOIIBIO MPOU3BOJAHOM, PEIICHUH MPUKIAJHBIX 3a7ad U 3a7ad Ha
HAaxXOXJIeHHWE HauOOJBIIMX U HAUMEHBIIMX 3HaueHuW ¢yHkuuu. JlanHas
colepxaTeiabHas JUHUS BKJIIOYaeT B ceOs Takxke (QopMuUpoBaHHE YMEHHUI
BBIMIOJIHATh Pacuy€Tel MO (QopmysiaM, MpeoOpa3OBaHUs 1EIbIX, PallMOHATIBHBIX,
UpPAIMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAXKECHUM, a TakKKe BbIpaKCHUH,



coJepKalux cTeneHu W Jiorapudmbl. braromaps u3zydeHUro ajiredpandecKoro
Marepuasa MpOUCXOIUT JaIbHEHIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST y4amuxcsi, (GOPMUPYIOTCS HaABBIKK JACAYKTHUBHBIX pacCyKICHUH,
paboThl C CHUMBOJIBHBIMM (OpMaMH, TPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCHUMOCTEH B BUJIE PAaBEHCTB U HEPABEHCTB. Anredpa npennaraet 3hexTuBHbIC
MHCTPYMEHTBHI i1 pEIICHUsI NPaKTUYECKUX M €CTECTBEHHO-HAy4YHbIX 3ajady,
HarJISITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK sI3bIKa HAYKH.

ConepxarenbHo-MeToanueckass JuHUS «DyHKIIMU W rpaduKu» TECHO
MEeperUieTaeTcs ¢ APYruMu JIUHUSIMU Kypca, MMOCKOJIbKY B KAKOM-TO CMBICIIE 33a71aéT
MOCJIeI0BATEIbHOCTh U3y4eHUsI MaTepuana. Mzyuenue cTeneHHoi, nokazaTeabHOH,
JorapuPMUYECKOd M TPUTOHOMETPUUECKUX (PYHKIUN, UX CBOMCTB U TPAPUKOB,
UCIIOJIb30BaHNEe (PYHKIUNA I pElIeHUs 3a7ad U3 APYTuX Y4eOHBIX MPEIMETOB U
peaNbHOM JKM3HU TECHO CBS3aHO KaK C MaTEMaTHMYEeCKUM aHalu30M, TaKk U C
pelieHueM ypaBHEHH U HepaBeHCTB. IIpu 3ToM Oosblioe BHUMaHUE yAENSIETCS
(GbopMUPOBaHUIO YMEHHUSI BBIPaXKaTh (POPMYJIaMH 3aBUCUMOCTH MEXY Pa3TUYHBIMU
BEJIMYMHAMM, HCCIENOBaTh IMOJYYEeHHble (QYHKIUU, CTPOUTh UX TIpaduKu.
Marepuai 3Toi coiepKaTelIbHOW JJUHUY HAlEJICH HA pa3BUTUE YMEHUW U HABBIKOB,
MO3BOJISIIONIUX BBIPAKATH 3aBUCUMOCTH MEXKIy BETUYMHAMU B pa3ludHON (opme:
AaHATUTUYECKON, Tpadudyeckod u ciaoBecHOW. Ero wu3ydenme cnocoOCTByeT
Pa3BUTUIO QITOPUTMUYECKOTO MBIIUIEHUSI, CIOCOOHOCTH K OO0OOIIEHUIO U
KOHKPETHU3AlIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHast nTuHus «Hauana maTeMaTnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PAaCIIUPUTh KPYr Kak MareMaTHUYEeCKUX, TaK M MPUKIAIHBIX 3aj]ad,
JOCTYIIHBIX OOYYarIUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOKHOCTh MCCIIEA0BaTh U
CTpOUTH rpaduKy PYHKIIUHI, OPEENSITh UX HANOOIBbIINE M HAUMEHbBIIINE 3HAUEHUS,
BBIYHCIIATh TUIOMAAd (GUryp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH M yCKOPEHUS
nporieccoB. JlaHHas coaep)kaTeibHas JUHUS OTKPHIBAET HOBBIE BO3MOXHOCTHU
MOCTPOCHMUSI MaTEMAaTUYECKUX MOJIeTIed pealbHBIX CUTyalluid, HaXOXJICHUS
HAWJIy4Ilero PElIeHUs] B MPUKIAJAHBIX, B TOM YHCIIE€ COIMATbHO-IKOHOMHYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYeCKOTO aHajin3a CIOCOOCTBYET
Pa3BUTUIO a0CTPAKTHOTO, (POPMATBHO-TIOTMYECKOTO U KPEAaTUBHOI'O MBIIIJICHUS,
(GbopMUPOBaHUIO YMEHHH paclo3HaBaTh NPOSIBICHUS 3aKOHOB MaTEeMAaTHUKU B HAYKe,
TeXHUKE U HcKyccTBe. OOyuarommuecss Y3HAIOT O BBIIAIOLIUXCA pe3yJsbTaTax,
MOJTYUCHHBIX B XOJI€ PA3BUTHS MaTEMaTUKHU KaK HAyKH, U UX aBTOpax.

ConeprkarenbHO-MeTOAMUECKast TUHUS « MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBAIIEHA  DJIEMEHTaM TEOPUM  MHOXECTB. TeOpEeTUKO-MHOKECTBEHHBIE
MpeACTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MaTeMaTUKH WU MpeiararoT
Han0oJiee YHUBEPCAIbHBIN S3bIK, OOBEIAMHSAIONINN BCE pa3feibl MAaTEMAaTUKU U €€
MPUJIOKEHHUM, OHU CBA3BIBAIOT Pa3Hble MAaTEeMaTUYECKUE TUCLUUIUIMHBI B €IUHOE



nenoe. [foaToMy BaxHO AaTh BO3MOXKHOCTH IMKOJBHHUKY TOHHUMAaTh TEOPETHKO-
MHOYXECTBEHHBIM SI3BIK COBPEMEHHOW MAaTEeMaTWKH U HCIOJIb30BaTh €ro Jjis
BBIPQKCHUSI CBOUX MBICIIEH.

B kypce «Anredpa m Hauana MaTeMaTUYECKOTO aHajan3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI ~MAaTE€MaTUYECKOTO  MOJCIUPOBAHMS, KOTOPBHIE IPU3BAHbI
chopMUPOBaATh HABBIKA MOCTPOEHUSI MOJEIICH pealibHbIX CUTYAIUH, UCCIEIOBAHUS
TUX MOJeNie C MOMOIIbIO ammapara ajareOpbl ¥ MaTeMaTUYecKoro aHajiu3a U
WHTEpIPETAIMHU TIOJIyYEHHBIX Pe3yJbTaToB. Takue 3aJaHusl BIUIETEHBI B KX IbIH U3
pas3ziesioB NpOrpaMMBbl, MOCKOJIbKY BECh MaTEpHal Kypca IIMPOKO UCIIOIb3YETCs IS
pelieHus MPUKIaAHBIX 3adad. [Ipu pelieHuHu peanbHBIX NPAKTHUUECKUX 3ajiad
yyaliuecsi pa3BUBaIOT HaAOIIOJAaTEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBarbesi, HMCMHOJB30BaTh aHAIOTUIO, 00001IaTh UM KOHKPETHU3UPOBATH
npobiemy. [ledarenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEIICHUS] MPUKIATHBIX
3aJlay OpraHU3yeTcsl B MPOILIECCe M3YUYEHUsI BCEX TeM Kypca «Anredpa U Hauaia
MaTeMaTH4YEeCKOTO aHaJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE

B ydyeOHOM 1U1aHe HA U3ydYeHHUE Kypca alnreOphl U Hauall MaTeMaTUYeCKOTo aHan3a
Ha 6a30BOM ypOBHE OTBOAMUTCS 2 yaca B Heaento B 10 kinacce u 3 yaca B HEZIETIO B
11 knacce, Bcero 3a aBa rojia ooyuenust — 170 gacos.



COIAEPKAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia 1 BIYMCICHUSA

Paunonanbubie uynciaa. OOBIKHOBEHHBIE M JECATHUYHbIE IPOOM, MPOLIEHTHI,
OecKOHEUYHbIE  Tepuoauyveckue ApoOu.  Apudmerndyeckne  omepanuu  C
palMOHAIBHBIMU YHCIaMH, TPEOOPa30BaHUs YUCIOBBIX BhlpakeHUil. [Ipumenenue
Apo0Oeil U MPOIEHTOB IS PeUIeHUs] MPUKIAIHBIX 33[a4 U3 Pa3IHYHbIX OTpacien
3HAHUW U PEATbHOMN KU3HU.

JelicTBuTenbHbIE uKcia. PanuvoHanbHblE W HppalMOHAIbHBIE YHCIIA.
ApudmeTndeckre omepanuu ¢ JCUCTBUTENbHBIMH uuciamu. [IpubnuxEHHbie
BBIYMCIICHUS, ITPABUJIa OKPYIJIEHU I, IPUKHUAKA U OLIEHKA PE3yJbTaTa BHIYUCICHUM.

Crenenb ¢ menbiM  nokazareneMmM. CrangapTHas  ¢opma  3alucu
NEUCTBUTENbHOTO uucha. Vcmonp3oBaHWE TOAXOASIIEH  (QOpMBI  3aluCH
NEHUCTBUTEIBHBIX YHCENI I PELICHUs] NPAKTHUYECKUX 3aJad W IPEACTaBICHUS
JAHHBIX.

Apubdmerndyeckuid  KOpeHb  HaTypalbHOW  cremeHu.  JleWicTBus  C
apupMETUIECKUMU KOPHSIMU HATypPaJIbHOUM CTENICHHU.

CuHyC, KOCUHYC M TaHT'€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAHT€HC YUCIIOBOrO apTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa U TOXKJIECTBEHHbIE TPE0OpPa30BaHUS.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAXKEHUM. OcHOBHBIE
TPUTOHOMETpUUECKUE (POPMYIIBI.

VYpaBHeHue, KopeHb ypaBHeHUsl. HepaBeHCTBO, pellieHue HepaBeHcTBa. MeTon
HMHTEPBAJIOB.

Pemenue nenbix 1 ApoOHO-paIIMOHAIBHBIX YPAaBHEHHUI 1 HEPABEHCTB.

Pemenne nppaiMOHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienre TpUroHOMETpUIECKUX YPABHEHUM.

[IprMeHeHre YpaBHEHUN U HEPABEHCTB K PEIIEHUIO MATEMATUYECKUX 3a7a4 U
3a]1a4y U3 pa3iMuHbIX 00J1acTel HAYKU U pealibHOM KU3HHU.

DOyHKUUM U rpapuku

Oynkuus, cnocoObl 3amanus (ysknuu. ['paduk  yHknuu. BzanmuHo
obparHbie (YyHKITUH.

OObnacTe ompeneneHuss 1 MHOXKECTBO 3HaueHW ¢QyHkiuu. Hynu dyskuum.
[TpomexyTKr 3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIC (DYHKITUU.

CrernieHHast (PyHKIMSI C HaTYpaJIbHBIM M II€JIBIM TOoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduK KOpHS 7-0H CTEIICHH.



TpuroHomerpuueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKIHI 9UCIIOBOTO apTyMEHTA.

Hauaja MaTeMaTH4eCKOr0 aHaJIu3a

ITocaenoBarenbHOCTH, CcrocoOBbI 3aJaHus MOCJIEI0OBATEIILHOCTEH.
MOHOTOHHBIC TOCIEAOBATCIILHOCTH.

ApudmeTrndeckas U reoMeTpudeckas nporpeccuu. beckonedHo yObIBaromas
reomerpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccuu. Dopmyna CIOXKHBIX MPOLEHTOB. M Cnonp30BaHUE MPOTPECCUU ISk
peLICHUs pealbHbIX 3a/1a4 MIPUKIIAIHOTO XapaKTepa.

MHo:KecTBa U JIOTHKA

MHoOxecTBO, omepanuu Haja MHOXecTBamH. Jlmarpammbl Oitnepa—BeHHa.
[IpyuMmeHeHnEe TEOPETUKO-MHOKECTBEHHOTO ammapara Uil OINKMCAaHUs PEalbHBIX
MIPOIIECCOB U SABJIICHUM, NIPU PEIICHUH 3a7a4 U3 IPYTUX yUCOHBIX MPEAMETOB.

Onpenenenne, Teopema, CIeICTBUE, T0Ka3aTelbCTBO.

11 KVIACC

Yuciia v BBIYMCICHUS

Harypanbhbie u 1enble uncia. [Ipu3Haku 1eIMMOCTH HEIbIX YUCE.

CreneHb ¢ palmoHaIbHbIM NoKa3aresneM. CBONCTBA CTEIECHHU.

Jlorapudm uncna. JlecaTuuHble U HaTypaJibHbIE JIOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXKEHUM, COAEPKAIIUX JTOTAPUPMBI.

[IpeoOpa3oBaHue BBIpAXEHUM, COAEPXKAIIMX CTENEHU C paldOHAIbHBIM
MOKa3aTelIeEM.

[Ipumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toka3arenbHble YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA.

CucreMbl JIMHEWHBIX YpaBHEHUN. PenieHne mpukiaaHbIX 3a7ad ¢ MOMOIIBIO
CUCTEMBI JIUHEUHBIX YPABHEHUM.

CucTeMbl 1 COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHHI U HEPABEHCTB.

[IprMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTHYE€CKUX
3aJ1a4y ¥ 3a/1a4 U3 PA3NIUYHBIX 00JIacTeil HAYKU U PEalbHOM KU3HMU.

DOyHKUUM U rpaduku

Oynknusd. [epuonnueckue pyHkmuu. [IpomMexy Tk MOHOTOHHOCTH (yHKITUH.
MakcumyMbl 1 MUHUMYMBI (yHkuuu. HawmGomnbliee u HauMeHblIee 3HAUYCHHE
GYHKIIMK HAa TPOMEXKYTKE.

Tpuronomerpuueckue GyHKIIMH, ©X CBOMCTBA U rpaduKHu.

[TokazarenpHas u norapudmMuueckas QyHKIIUU, UX CBOHCTBA U TpaduKy.



Hcnonb3oBanue rpadpuxoB GyHKUUN ISl pelieHus] ypaBHEHUN U JIMHEWHBIX
CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKUMH A8 HCCAEAOBaHHUS MPOIECCOB H
3aBHCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHM PEIICHUM 3a1ad U3 JPYTrux Yy4eOHbIX
NPEAMETOB U PEATTbHOM JKU3HH.

Hayana maTteMaTH4ecKOro anajamusa

HenpepoiBHble GyHKIIMU. MeTOT MHTEPBAJIOB ISl pELICHUSI HEPaBEHCTB.

[TpousBonnas  ¢ynkuuu. ['eomerpuueckuii ©  (U3MYECKUH  CMBICI
IIPOU3BOAHOM.

[IpousBonHble  3ieMEHTapHbIX  (QyHKIM.  DopMydbl  HAXOXKACHHS
IPOU3BOJIHOM CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIMA.

[IpuMeHeHne MPOU3BOIHON K MCCIAENOBaHUIO (PYHKIIMM HA MOHOTOHHOCThH U
sKkcTpeMyMbl. HaxoxaeHne HanOoablIero 1 HauMEHbIIEro 3Ha4eHUs] (PYyHKIUN Ha
OTpE3KE.

[IpuMeHeHME TNPOM3BOAHOW [UI HAXOXKJICHHS HAWIY4dlIEro peEuIcHUus B
NMPUKIAAHBIX 3a]adax, Ui OIPEIAEICHHS CKOPOCTHM IIpoLecca, 3aJaHHOro
bopmyItoit uiu rpaduKoM.

[TepBooOpa3znas. Tabmuiia mepBooOpa3HBIX.

Wuterpan, ero reoMerpuueckuii u (u3MUeckuil cmbicia. Borumncienue
uHTerpana no popmyne Hetotona—Jlelionuna.



ININIAHUPYEMBIE PE3YJIBTATHBI

OcBoenue yueOHOro mnpeamera «MaremaTuka» AOJIKHO OOecCIeunBaTh
JOCTH>KEHUE HA YPOBHE CPEAHEr0 00IIEro 00pa3zoBaHus CIEAYIONINX JIUYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMUYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTrpaMMbl y4EOHOrO MpeaMeTa
«MareMmaTuka» xapakTepu3yTCs:

['paxxnaHckoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO TPAXKIAHCKOHN MO3UIIMU 00YUYAIOIIErocsl KaK aKTUBHOTO
U OTBETCTBEHHOTO 4JIEHAa POCCHMCKOro o0OIecTBa, MPEACTaBICHUEM O
MaTeMaTH4YEeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoleayp TrpaxaaHCcKoro ooOmiectBa (BBIOOPBL, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJCIICTBOBaTh C COLMAIBHBIMM HMHCTUTYyTaMU B COOTBETCTBUUM C HX
(GYHKIMSAMU U Ha3HAYEHUEM.

[laTpuoTHueckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKOMN TPaKIaHCKON UICHTUYHOCTH, YBOKCHUSI K
MPOIUIOMY U HACTOSIIEMY POCCUUCKON MaTeMaTUKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTUXKEHUSM POCCUMCKHUX MAaTEMaTUKOB U POCCUMCKON MaTEMAaTUYECKOM LIKOJIBI,
K HCIOJB30BAaHUIO DTUX JIOCTIKCHHH B APYTrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHHEM Ty XOBHBIX LIEHHOCTEN POCCHUICKOTO Hapo/1a;
chOPMUPOBAHHOCTHLIO  HPABCTBEHHOTO  CO3HAHUSA, OATUYECKOTO  IIOBEJICHMUS,
CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKU U JEATEIHHOCTHIO
y4€HOI0; 0CO3HAHUEM JIMYHOTO BKJIaJla B TOCTPOEHUE YCTOMYUBOTO Oy IyIIero.

DCTETUYECKOE BOCUTAHUE:

ACTETUYECKUM OTHOUIEHHEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEUICHUM, PACCY>KICHUM; BOCOIPUUMYUBOCTHIO
K MaTEMaTUYECKUM acCIleKTaM pa3JIWYHbIX BUJOB UCKYCCTBA.

Pur3nYeCKOe BOCIIUTAHUE:

cOPMUPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTeMaTU4YeCcKUe 3HaHUS B
MHTEpecax 30pOBOT0O U 0e30MacHOro o0pasa >KU3HHU, OTBETCTBEHHOT'O OTHOILICHUS
K CBOEMY 3JIOPOBBIO (3I0pOBOE MUTaHWE, COATAHCUPOBAHHBIN PEXHUM 3aHATHI U
OTHbIXa, peryisipHas (u3ndeckas akTUBHOCTh); PU3NYECKOTO COBEPIIIEHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHOM JEATEIBHOCTHIO.

TpyoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTU TPYIOIIO0HS;, WHTEPECOM K
paztu4HBIM  chepaM  TpoPEecCHOHATBHOW  NEATEIBLHOCTH, CBSI3aHHBIM  C
MaTEMaTUKONH M €€ TPWIOKCHUSIMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynmymei mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIE >KHM3HEHHBIC ILIaHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTH4YeCcKoMy OOpa3oBaHUIO U
CaMO00pa30BaHUIO HA MPOTSHDKCHWHM BCEH KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYCCKUX 3a7a4 MAaTEeMAaTHUECKOW HAIlPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIbTYPhl, TOHUMAHUEM BIIHSHUS
COIMAIbHO-2KOHOMUYECKHUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON U COLMAIBHOM
CpeIbl, OCO3HaHWEM TJI00aTBbHOTO XapakTepa JKOJOTHYECKHX MpoOseM;
OpHEHTAIlMel Ha NMPUMEHEHHE MaTeMaTUYeCKMX 3HAHWW ISl PEIIeHHs 3aJad B
00J1aCcTH OKpY>KAFOIIEH Cpe/ibl, INTAHUPOBAHMS MOCTYIIKOB M OIECHKH X BO3MOKHBIX
MOCJIEACTBUM ISl OKPYKAKOUIEH CPEIbI.

[leHHOCTH HAYyYHOTO MTO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  Pa3BUTUS HAayKh W  OOIIECTBEHHOW TMPAKTHKH, ITOHUMaHHEM
MaTeMaTHYeCKOH HayKu Kak cdepbl YeTOBEYECKOW JESATEIBHOCTH, JTaloB e&
pasBuUTUA W 3HAYUMOCTU OJIA PaA3BUTHA LTHUBUIIM3AlMH, OBJIAACHHCM A3BIKOM
MaTeMaTHKH W MaTeMaTHYeCKOHW KYyJbTYpOH KaK CpPEJCTBOM IIO3HAHUS MHDA,
TOTOBHOCTBIO OCYIIECTBISATh TMPOCKTHYIO WM HCCIIEA0BATEIBCKYIO NIEATETHHOCTD
WHIUBHTY ATLHO U B TPYIIIIE.

METANIPEIMETHDBIE PE3YJIbTATbI

MeranpeamMeTHbie pe3yJbTaThl OCBOSHHUS MPOTPAMMBI YU4€OHOTO MpeaMera
«Marematuka XapaKTepU3YyIOTCS OBJIaZICHUEM YHUBEPCATbHBIMU
HO3HABAMEIbHOIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
oelicmeusmu, YHUBEPCAIbHLIMU Pe2YIAMUBHBIMU OeliCTNEUAMU.

1)  Vuusepcanvnvie = noznaseamenwvnvie  Oelicmsus,  obecneuugarom
Gopmuposanue 06a3068bIX KOZHUMUBHBIX Npoyeccos obyuarowuxcsi (oceoenue
Memooo8  NO3HAHUA  OKpydcarowe20  Mupa,  NpUMEHeHue  102UYeCKUXx,
uccnedo8amenbCcKux onepayuil, ymeHul pabomamso ¢ ungopmayueti).

ba3oBbie Tornueckue AeCTBUS:

e BBISBIISATH U XapaKTEPU30BaTh CyIIECTBEHHBIC MPU3HAKU MATEeMaTHYECKUX
OOBEKTOB, TMOHATUH, OTHOUICHHH MEXIy MHOHATHAMU; (OPMYIHPOBATH
OmpeNeyeHUsT  TOHATUM, YCTAHABIMBATH  CYIIECTBCHHBIM  MpPHU3HAK
KJ1acCU(pUKAIIMU, OCHOBAHUS ISl OOOOIICHUS M CpaBHEHWs, KPUTEPUU
MIPOBOJIMMOTO aHAJIU3a,



BOCIIpUHUMATh, (opMyiaupoBaTh U  MNpeoOpa3oOBBIBATh  CYXKICHUS:
yTBEPAUTENbHBIE U OTpPHIATEIbHbIC, €IUHUYHBIC, YacCTHbIE W OOIIHE;
YCIIOBHBIE;

BBISIBIIATH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npoTuBopeunss B (akTax, MaHHBIX, HAOIIOJCHUSX U YTBEPKICHUSIX;
npeasiaraTb KpUTEPUU AJIsl BHISIBICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;
JienaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JNEIyKTHUBHBIX W
WHYKTUBHBIX YMO3AKITIOUCHUM, YMO3aKIIOUCHHUH 10 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIHHO JI0Ka3aTeIbCTBA MaTeMaTUYeCKUX
yTBEpkKAeHUM (MpsMble U OT MPOTUBHOIO), BRICTPAUBATh apTyMEHTAIIHIO,
NPUBOJAUTL MNPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS Y BBIBOJIBI,

BBIOMpATh CMOco0 pelleHus yd4eOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BApUAHTOB pElIEHUs, BbIOMpaTh HauOosiee MOAXOASIIIMK C y4ETOM
CaMOCTOSITEJILHO BBIIEJIEHHBIX KPUTEPUEB).

bazoBrle nccinenoBaTeibCcKue NENCTBUS:

UCIIOJIh30BaTh BOMPOCHI KaK HCCIICIOBATEIIbCKUI WHCTPYMEHT IMO3HAHMS,
dbopMyJIHpOBaTh BOMPOCH], (UKCUPYIOIIHNE NPOTUBOpEUne, mpodieMy,
yCTaHABJIMBaTh  HCKOMOE M  JIaHHOe, (OPMHUpPOBATh  THIIOTE3Y,
apTyMEHTHPOBAThH CBOIO MO3HIINIO, MHEHHE;

IPOBOIUTH CaMOCTOSTEITHHO CTUTAaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEIOBAHWE T1I0 YCTAaHOBIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKOTO
00bEKTa, SBIICHUS, TMPOIECCA, BBIIBICHUIO 3aBUCUMOCTCH MEXIy
00BEKTaMH, SBJICHUSIMH, ITPOIIECCAMU;

CaMOCTOSTEIHHO (OPMYJIHPOBATH 0OOOIICHUS W BBIBOJBI IO Pe3yJibTaTam
NPOBEACHHOTO HAOIONCHMSI, MCCIEIOBAaHUsS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIECHUH;

IIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IMPOIECCa, a TAKKE BBIIBUTATh
MIPEIITOIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabota ¢ uadopmarmeii:

BBISIBIIATH 1€(UIUTHI UH(POpPMALINK, TAHHBIX, HEOOXOIUMBIX JJISI OTBETA HA
BOIIPOC U JIJIs PELICHUS 3aa4H;

BbIOMpaTh ~ MHGOPMALMIO M3  UCTOYHUKOB  Pa3IMUHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAITUIO
Pa3IUYHBIX BUAOB U (HOPM TIPEACTABICHUS;

CTPYKTYpUpOBaTh UH(POPMAIUIO, MPEJICTABIATh €€ B pa3IMUHbIX (PopMax,
WJLTIOCTPUPOBATH TpaUUECKH;

OLICHMBATh HaJIEKHOCTh uHpopManuu 1o CaMOCTOSITEIIbHO
chOpMYJIMPOBAHHBIM KPUTEPUSIM.



2)

Vuueepcanvnvie  KOMMyHUKamueHwle Oelicmeus, o0becneuuarom

CPOPMUPOBAHHOCHb COYUATLHBIX HABLIKOE 0OYUAOUIUXCSL.
Oo0urenue:

BOCIIPUHUMATH U (POPMYITHUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUIMU
U 1eJIsIMU OOIIEHUS;, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MHUCHbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS IO XOJIYy pPEIICHUS
3aJ1aul, KOMMEHTHUPOBATh MOJYYEHHBIA PE3yIbTarT;

B X0J1€ 00CY>KIEHHS 33a]1aBaTh BOMPOCHI MO CYIIECTBY 00CY>KIa€MOM TEMBI,
npoOJieMbl, perraeMoi 3a1auu, BEICKa3bIBaTh UJEH, HAIICICHHbIC Ha MOUCK
pELIEHUs; COMOCTABISTh CBOM CYXIECHHUS C CYXACHUSIMHU JAPYTUX
YYaCTHUKOB JWaiora, 0OHapy>KWBaTh Pa3IMuU€ M CXOJICTBO MO3UIIUN; B
KOppekTHOU popMe popMyaupoBaTh pa3HOIIIACHS, CBOU BO3PAKECHHUS;
MPEACTABISATh  pE3ydbTaTbl  PEUNICHHUs  33Jaud,  JKCIIEPUMEHTA,
UCCIIEI0BaHUs, IPOEKTA; CAMOCTOATENIHHO BEIOUPATh (POPMAT BBICTYTIICHHS
C YU€TOM 3a/1ay Mpe3eHTAIlUd U 0COOCHHOCTE!N ay IUTOPHUHU.

CoTpyIHHUYECTBO:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON W WHIUBH LYy AIbHON
paboThl TpU pelieHnH Yy4eOHBIX 3ajady; MPUHUMATH IIeJIb COBMECTHOM
NEeSATeTbHOCTH, IUIAHUPOBATh  OPTraHM3allUl0  COBMECTHOW  paboOThI,
pacmpenensaTh BUABI pabOT, JOroBapUBaThCs, OOCYXKIaTh MpOIECC U
pe3yabTar paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIO/ICH;

y4acTBOBAaTh B IPYIIOBBIX (hopMax pabOThI (00CykAeHUs, 0OMEH MHEHHI,
«MO3TOBBI€ INTYpMBD» W WHBIC); BBIMOJHITH CBOIO YacThb pPabOTH U
KOOPJIMHUPOBATh CBOM JACHCTBUS C IPYTUMHU YJI€HAMU KOMAaH/Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaJa B OOmMUH MPOAYKT MO KPUTEPHUAM,
chOpMYJIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBUAI.

3) Vnusepcanvuvie pecynamuensie oeiicmeus, obecneuusarom Qopmuposarue

CMBICNIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranuzanms:

COCTABJIATH ILIaH, AJITOPUTM PCIICHUA 3aJa4H, BI:I6I/IpaTB croco0 pCUICHHUA C

YYETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BapHaHThI PEIICHUM C Y4€TOM HOBOM MH(OpMALIHH.
CaMOKOHTPOJIB:

BJIaACTh HaBBIKAMHU MOo3HaBaTeIbHOMN pe(l)ﬂeKCI/II/I KaK OCO3HaHMHuA
COBCPpITaCMBbIX I[GﬁCTBPIfI U MBICIIUTCIIBHBIX IIPOICCCOB, UX PE3YJIbTATOB,
BJIaACTh criocooamu CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpOoLCeCCa U pE3yJibTaTa
peUICHU A MaTeMaTH4eCKOMN 3aJda4du,



e TPEABUJIIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh [IPU PEIICHUHU 33]1a4H,
BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAIEHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIU U YCIOBUSAM, OOBICHATH
MPUYMHBI JOCTHMIKEHUS WM HEAOCTHUKEHUS PE3YJIbTATOB JEATEIbHOCTH,
HaXOJIUTh OIIUOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Anredpa ¥ Hayana MaTeMaTHUYeCKOTO aHAIM3ay
Ha yYpOBHE cpeaHero oomiero oOpa3oBaHMs AOJKHO OOECIeYMBaTh JTOCTHXKCHHE
CJICYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KVIACC

Yucia 1 BIYMCICHUSA

OneprupoBaTh MNOHATHUSIMH: pPAlMOHAIBHOE W JIEUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI M ICCATUYHAS IPOOB, MIPOIICHTHI.

BeimonHsATe  apudMeTHUECKMe ~— Oomepalud C  palUOHAIBHBIMH U
JNEUCTBUTEIbHBIMU YHUCIIAMMU.

BoInonHATs NpuOIMKEHHBIE BBIUUCICHHS, UCTIONbB3Ysl MpaBUiia OKPYTJICHHUS,
JienaTh NPUKUJIKY U OLEHKY pe3ybTaTa BEIYUCICHUH.

OneprupoBaTh MOHATUSMHU: CTENEHb C LEIBIM ITOKA3aTeNeM; CTaHIAapTHas
dbopma 3anucd JCHUCTBUTENBHOTO YHCIA, KOPEHb HATypaJlbHOM CTEINEHH;
HCIIOJIb30BaTh MOAXOAAIIYI0 (hOPMY 3alUCU AEUCTBUTEIbHBIX YHUCEN IS PEIICHUS
MIPAKTUYECKUX 3a/1a4 U NIPEACTABICHUS TaHHbIX.

OnepupoBaTh MOHATUAMHU: CUHYC, KOCHHYC M TAHT'€HC IPOU3BOJBHOIO YIJa;
MCIOJIb30BaTh 3aIMKCh MPOU3BOJIBHOTO yTIia Yyepe3 oOpaTHbIE TPUTOHOMETPHUECKHE
byHKIUY.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh TNOHATUSIMHU: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

BrimoHATE TipeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKCHUN M periaTh
TPUTOHOMETPUUECKHUE YPABHECHUS.

BrImoHATE TIpeoOpa3oBaHusl IENBIX, PANMOHAIBHBIX W UPPAHMOHAIBHBIX
BBIPAYKEHUH U pelIaTh OCHOBHBIE TUIIBI LIEJIBIX, PAMOHAIBHBIX U UPPALMOHATbHBIX
YpPaBHEHU U HEPABEHCTB.

[IprMeHsATh ypaBHEHHUSI U HEPABEHCTBA JJISl PELICHUS] MAaTEMaTUYECKUX 3a7a4
Y 33J1a4 U3 pa3InuHbIX 00JIacTel HAYKU U PEabHOM KU3HHU.



MopnenupoBarh peaidbHble CHTyallUd Ha S3bIKe anreOpbl, COCTaBIATH
BBIDA)KEHUS, YpPAaBHEHHs, HEPABEHCTBA II0 YCIOBHUIO 3aJayd, MCCIEA0BAaTh
MOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAaHUEM annapaTa ajareopsbl.

DOyHKIMH U TPAPUKHU

OnepupoBaTh MOHATUIMU: (PYHKIHUS, CIOCOOBI 3aiaHusl (PyHKIHUU, 00IaCTh
ompeNieJIeHUss U MHOKECTBO 3HaueHuM (yHkuuu, rpaduk (QyHKUIHUHU, B3aUMHO
oOpaTHble (QYHKIIHH.

OnepupoBaTh MOHATUAMU: YETHOCTh M HEUETHOCTh QYHKIIMH, HYJIU PYHKIUH,
MIPOMEXKYTKH 3HAKOMIOCTOSTHCTBA.

Hcnonb3oBath rpaduku GyHKIHHN A pelIeHrs YpaBHEHHUH.

Ctpouth M uuTaTh TpaPUKU JTUHEUHOU (DYHKIIMU, KBAAPATUYHOU (DYHKIUH,
CTENEHHON (PYHKIIMU C LETBIM TTOKa3aTeleM.

Ucnonws3oBarh rpaduku (QyHKUUMA A7 UCCIEAOBaHUS MPOILECCOB U
3aBUCHMOCTEH NP PELICHUU 3a/ad U3 JAPYrUX y4eOHBIX MPEIMETOB U PealbHOMI
KU3HH; BbIpaXXaTh (JOPMYJIaMHU 3aBUCUMOCTU MEKIy BETUUYMHAMMU.

Hauvana matemaTu4eckoro anajamnsa

OnepupoBaTh TOHATHSAMH: TIOCIEIOBATEIIBHOCTh, apu(pMeTHyecKas u
reoMeTpUYecKas MPOrPECCHH.

OnepupoBaTh MNOHATHSAMHU: OECKOHEYHO YyOBIBaromass TeoMeTpuYecKas
nporpeccus, cyMMa 0€CKOHEYHO yOBIBAIOIIEH F€OMETPUYECKON MTPOTrPECCHH.

3aiaBaTh MOCIEAOBATEIBHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonp30Bark CBOMCTBA MOCIEAOBATEILHOCTEW U MIPOTPECCUM [T PELLICHUS
peaNbHBIX 3a7a4 NPUKIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOKECTBO, OIIEPAllMU HAJl MHOYKECTBaMHU.

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis ONMUCAHUS PeaTbHBIX
MIPOIIECCOB U SIBICHUM, NPU PEIICHUU 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

OnepupoBaTh MOHATUSAMMU: OTIpEIEJICHHUE, Teopema, CJIEJICTBHE,
J0Ka3aTeNbCTBO.

11 KVIACC

Ymucsia v BBIYHCTIEHUS

OneprupoBaTh MNOHATUSMH: HATypajdbHOE, LEJI0€ YHCIO; HCIOJIb30BaTh
MPU3HAKU JIETUMOCTHU LIENBIX YUCEN, PA3IOKEHHUE YKCia Ha MPOCThIE MHOXKHUTEIN
IUTSL pellieHUs 3a/1ay.

OnepupoBaTh NOHATUEM: CTENEHb C PALlHOHAJIBHBIM [TOKA3aTENEM.

OmnepupoBaTh MOHATUSAMH: JIOTApU(PM YuCIa, JAECATUUYHBIE M HATypalbHbIE
JorapupMsl.

YpaBHeHUS U HEPABEHCTBA



[IpumeHaTp cBOWCTBa CTENEHHU [JIsi  TMpPeoOpa3oBaHUS  BBIPAKCHHMU;
ONEPUPOBATH TOHATUAMU: IOKA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO; pEIIATh
OCHOBHBI€ THUIIbI IOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.

BoimonHsATe  mpeoOpa3oBaHUs  BBIPAKEHUN, COAEpKAIIUX  JIOTapu(MBbI;
ONepUpOBaTh MOHATUIMU: JOTrapu(PMUUECKOE YPABHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBI€ THUITBI TIOTAPUPMUUIECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTh pelnieHus: npocTenmx TPUroHOMETPUY €CKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMU: CUCTEMa JIMHEHHBIX YPaBHEHUU U €€ pEIICHHUE;
WCIIOJIb30BATh CUCTEMY JIMHEWHBIX YPABHEHUM JIJI pEIICHUs MPAaKTUUYECKUX 3a]1a4.

HaxonuTh pemeHuss npoCcTENIINX CUCTEM U COBOKYIHOCTEW pallMOHATBHBIX
YPaBHEHUU U HEPABEHCTB.

MogenupoBath peajibHble CUTyalldd Ha S3bIKe alreOpbl, COCTaBIAThH
BBIDA)KCHUS, YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO 3a/a4YH,
UCCIIE0BaTh MOCTPOCHHBIE MOJIENIU C UCIIOJIb30BAaHUEM arapara ajlireopsl.

DOyHKUUM U rpapuku

OnepupoBaTh  MNOHATUSIMU:  MEepUOIUWYECKas  (QYHKUHS, MPOMEKYTKU
MOHOTOHHOCTH  (PYHKIIMHM, TOYKH OKCTpeMyMa (yHKIMHM, HauOoJbliee W
HauMeHbIIee 3Ha4YeHWs (QYHKIUU Ha TMPOMEKYTKE;, HCIOIb30BaTh HX IS
uccienoBanus QpyHKIINM, 3aJaHHON TpaduKoM.

OnepupoBaTh MOHATUSIMU: TpaUKU MOKa3aTeNbHOU, JorapudMUUEcKOl U
TPUTOHOMETPUUYECKUX (PYHKIUN; M300pakaTh UX HAa KOOPAMHATHOM IJIOCKOCTH U
WCIIOJIb30BATh JJISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N3o00paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH IpadUKU TUHEHHBIX YPAaBHECHUHN U
WCIIOJIB30BATh UX ISl PELICHUSI CUCTEMBI JINHEWHBIX YPaBHEHUM.

Hcnonb3oBath Tpaduku QyHKOMA A0 MCCIeAOBaHUS MPOIECCOB H
3aBUCUMOCTEN U3 APYTUX YUEOHBIX TUCIUIUIUH.

Havana maTtemMaTH4ecKkoro anajamsa

OnepupoBaTh MOHITHAMU: HENpepbiBHAsS (YHKIHS; TPOU3BOAHAS (YHKIIHH;
MCIOJIb30BaTh T€OMETPUUECKUN U (PU3NYECKUI CMBICT TPOU3BOJHOM JJIsl pEIIeHUs
3az1ad.

Haxoauth mpou3BOIHBIC SJIEMEHTAPHBIX (DYHKIIUMA, BEIUUCIATH MPOU3BOIHbBIEC
CYMMBI, IPOU3BECHHUS, YACTHOTO (PYHKIIHIA.

Hcnonbp30BaTh MPOU3BOIHYIO AJIsSI UCCAEAOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTaThl KCCIICIOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcrnonbs30BaTh MPOU3BOJHYIO JISI HAaXOXKJIECHHS HAWIYYIIEro pELIECHUs B
MIPUKIIAHBIX, B TOM YHCJIE COUMATBHO-DKOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATUSMH: TEpBOOOpa3Hass M  HUHTErpaj; MOHUMATh
reOMETPUUECKUN U PU3MUECKUN CMBICT UHTErpaa.



HaxoauTh mepBooOpa3HbIe 3JIEMEHTAPHBIX (PYHKITUI; BEIYUCIATH HHTETPAI 10
dbopmyne Hetorona—JleitGuuna.

Pemate mpuknamgHbie 3a7avd, B TOM YHCIE COIUATLHO-DKOHOMHUYECKOTO M
du3nIecKoro xapakrepa, CpeACTBAMH MaTeMaTHIECKOTO aHAIIK3a.



TEMATHUHYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KonauvecTBo yacos
Ne HaumeHoBaHMe pa3iesioB U TeM JyeKkTpoHHbIE (H(pPOBBIE)
KonTpoabubie | [lpakTHueckue
n/n NMporpaMmbI Bcero o0pa3oBaTeJibHbIE pecypchbl
padoThI padoTsbI
MHoecTBa palMoHaIbHBIX U
1 JeHCTBUTENBHBIX Yucell. ParrionanbHbie 14 1 https:/m.edsoo0.ru/ROK9ID1U9ID
ypaBHEHUSI U HEPABEHCTBA
) a . CteneHs ¢ e
2 yHKLIH 1 rpacpuki. CTENeHs ¢ uebit 6 https://m.edso0.ru/J8Y003Y2G
II0Ka3aTeseM
Apudmernyeckuil KOpeHb N—Oi CTENEeHH.
3 UppannoHanbHbie ypaBHEHUS U 18 1 https://m.edsoo.ru/E8Q1HODOP
HEpaBEHCTBA
DopmyJIbl
4 TPUrOHOMETpUU. TpPUrOHOMETPUUECKUE 22 1 https://m.edsoo.ru/ESK8L.6Q2Z
ypaBHEHUS
5 IlocnenoBaTeabHOCTH U IPOrPECCUM 5 https:/m.edsoo0.rt/WIE9G2T2K
[ToBTOpeHue, 06001IeHNE, CUCTEMAaTHU3ALIUS
6 P ’ B ’ i 3 1 https://m.edsoo0.ru/L9Q1T3U2J
3HAHHUU
OBILIEE KOJIMYECTBO YACOB TIO 68 4 0
[TPOT'PAMME



https://m.edsoo.ru/R0K9D1U9D
https://m.edsoo.ru/J8Y0O3Y2G
https://m.edsoo.ru/E8Q1H0D0P
https://m.edsoo.ru/E8K8L6Q2Z
https://m.edsoo.ru/W9E9G2T2K
https://m.edsoo.ru/L9Q1T3U2J

11 KIIACC

Koan4yecTBo 4acos

Ne HaumeHoBaHue pa3iesioB U TeM JyiekTpoHHbIEe (U (pPOBHIE)
Kontpoabnbie | IlpakTHyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThbI padoThbl
CreneHsp ¢ palliOHAJIBHBIM [10KA3aTEEM.
1 [TokazaTenpHas pynkius. [lokazarenbHbie 12 1 https://m.edsoo.ru/Q4A4L3F8G
ypaBHEHHS U HEPABEHCTBA
Jlorapudmudeckas QpyHkius.
2 Jlorapudmuueckue ypaBHEHUS U 12 https://m.edso0.ru/W3S80Q200C
HEpaBEHCTBA
Tpuronomerpuueckne GyHKIUU U UX
3 rpa¢uku. TpuroHOMeTprUIECKHe 9 1 https://m.edso00.ru/O3WI1TOF6F
HEPABEHCTBA
4 IIpoussoanas. [IpumeHeHne NpOU3BOIHOU 24 1 https://m.edsoo.ru/E30004P2K
5 WNHurerpan u ero npuMeHeHus 9 https://m.edsoo.ru/J6K6M624Q
6 CucreMbl ypaBHEHHH 12 1 https://m.edsoo.ru/T9A9IK3RON
7 Harypanbnble u niensie uyncia 6 https:/m.edsoo.ru/Y1X3V7P1E
8 Hosropenme, 0606mem§e’ 18 2 https://m.edsoo0.ru/L4Q3T7V4G
CHUCTeMaTH3aIMsl 3HAHUI
OBUIEE KOJIMYECTBO YACOB IIO 102 6 0

I[TPOT'PAMME



https://m.edsoo.ru/Q4A4L3F8G
https://m.edsoo.ru/W3S8Q2O0C
https://m.edsoo.ru/O3W1T0F6F
https://m.edsoo.ru/E3O0O4P2K
https://m.edsoo.ru/J6K6M6Z4Q
https://m.edsoo.ru/T9A9K3R0N
https://m.edsoo.ru/Y1X3V7P1E
https://m.edsoo.ru/L4Q3T7V4G




