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MNOACHUTEJIBbHAS 3AIINCKA

Pabouast mporpamMma ydueOHOro Kypca «Anredpa ¥ Hadajga MaTEMaTHYECKOIO aHAJIU3a»
6a3oBoro ypoBHs s oOyvaronuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAApPTa CpelHero obmero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPeOOBaHUMU, MPEIBSBIAEMBIX K MaTeMaTHUYECKOMY 0Opa3oBaHHUIO, U
TpaJulUi POCCUHCKOTO oOpa3oBaHMs. Peanusanus mnporpamMmbl 00ecClieYMBAET OBJIAJACHHE
KITFOYEBBIMH KOMMETCHIIMSIMH, COCTABIISIONIMMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
00pa3oBaHUs, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH 00YYarOIIUXCA.

HEJIA U3YUYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauajza MaTeMaTHYECKOIO aHAM3a» SBISETCS OJHUM M3 Haumbojee
3HaYUMBIX B MPOTrpaMMe CTaplIeid MIKOJbI, IIOCKOJIBKY, C OJAHON CTOPOHBI, OH O00ecre4YnBaeT
MHCTPYMEHTAJIbHYIO 0a3y JJi1 M3Y4YEeHHs BCEX €CTECTBEHHO-HAYYHBIX KYypCOB, a C ApPYrou
CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUIEHUE Y4YaIIUXCi Ha YpPOBHE,
HEO0OXOAMMOM JIJIsl OCBOEHUSI KypCOB MH(OPMATHKH, 00IIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH.
B pamkax [MaHHOTrO Kypca ydaluecs OBJIAJIEBAIOT YHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOMU
HayKH, KoTopas (GOpMyJIHpYyET CBOU JOCTHKEHUSI B MaTEMaTHUECKON opMe.

Kypc anreOpbl 1 Hauan MaTeMaTHYECKOIO aHaJIM3a 3aKJIa[bIBAET OCHOBY I YCIIELIHOTO
OBJIAJICHUS 3aKOHaMU (U3UKU, XUMHH, OWOJIOTMH, TIOHMMAaHHUS OCHOBHBIX TEHJICHUUN
HSKOHOMUKH M OOIIIECTBEHHOH KH3HU, TIO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX
Y KOMIIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIIOIb30BATh UX B ITIOBCEJHEBHOM XKU3HU. B TOXe
BpeMsl OBJIaZIeHHE aOCTPAaKTHBIMU M JIOTUYECKU CTPOTMMU MaTEeMaTHUYECKMMH KOHCTPYKLMSIMU
pa3BUBAaET YMEHHE HAXOJMTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH YTBEPKICHUA,
HCIIOJIb30BaTh 00O0OLIEHNE M KOHKPETU3ALMI0, a0CTparupoBaHUE WU aHAJIOTHIO, (popmMupyer
KpeaTUBHOE U KPUTHYECKOE MbllIeHUE. B xone n3ydyenus anreOpbl 1 HayaJl MaTeMaTHYECKOTO
aHaJlM3a B CTaplled MIKOJIE yJalldecs MOJy4aroT HOBBIA ONBIT PEIICHUs MPUKIAIHBIX 3ajad,
CaMOCTOSATENIbHOTO  TMOCTPOEHUST MAaTeMAaTHMYEeCKMX MOJENed peajbHbIX CUTyallud U
MHTEPHpPETAlUU TMOJYYEHHBIX pEUIEHUH, 3HAKOMSTCS C MpUMEpaMud MaTeMaTUYECKHUX
3aKOHOMEPHOCTE B MpPHUpPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOIIUMUCSI MaTEeMaTHYECKUMU
OTKPBITUSIMHA U UX aBTOPAMH.

Kypc obnangaer 3HauMTEIbHBIM BOCHUTATENBHBIM MOTEHIIMATIOM, KOTOPBIN peaau3yeTcs
KaK 4epe3 y4eOHbId MaTepual, CocoOCTBYIOMUNA (POPMUPOBAHUIO HAYYHOIO MHUPOBO33PEHUS,
Tak M dYepe3 chneun(uky ydeOHOW JEsATENbHOCTH, TpeOyIoLel CcaMOCTOATEIbHOCTH,
AKKypaTHOCTH, MPOJOJDKUTEIbHON KOHLIEHTpPAMM BHHUMAaHHMS M  OTBETCTBEHHOCTH 32
ITOJIyYEHHBIA PE3yJIbTar.

B ochHoBe Meronuku oOydeHHs anreOpe W HayalaM MAaT€MaTH4YEeCKOTO aHalu3a JICKHT
JESITEIbHOCTHBIN PUHIUI 00YUYEHMSL.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTEMaTUYECKOTO aHAJIN3a» BKIIIOYAET CIEAYIOLINE
coJiepKaTeNbHO-MeToAnueckre JuHuM: «Yucna u BoruucieHus», «OyHKIUU U Tpaduxmy,



«YpaBHEHHUS U HEPABECHCTBA», «Hauama Marematndeckoro aHanusa, « MHOXKECTBA U JIOTUKAY.
Bce oCHOBHBIE COZIEPKATENPHO-METOAUYECKUE JIMHUU HU3YYAKOTCS HA MPOTSHKECHUU JBYX JIET
0o0Oy4eHHUs B CTapuied IIKOJE, €CTECTBEHHO JIOMOIHSSA APYT JIpyra U MOCTENEHHO HACHIIIASICh
HOBBIMU TEMaMH U paszaenamu. JlaHHbIA Kypc SBJISETCA WHTETPATUBHBIM, MOCKOJIBKY
oObequHsIeT B cebe CcojAepKaHUE HECKOJbKUX MAaTeMaTHYeCKUX JUCIUIUIMH: anredpa,
TPUTOHOMETPUSI, MAaTEMaTUYECKAN aHalIu3, TEOpUs MHOXKECTB W JAp. Ilo mepe Toro kak
yyaliyecs OBJIaJIeBalOT Bc€ Oojiee MIUPOKMM MATEeMaTHYECKUM  almaparoM, Y HHX
MOCJIeIOBATENbHO (OPMUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEeMaTHYECKYIO
MOJIeNIb PeaIbHOM CUTyalluM, MPUMEHSATh 3HAHMs, MOJyYeHHBbIE B Kypce «Airebpa u Haudana
MaTeMaTUYeCKOro  aHaju3a», JJs  PEIIeHHUS  CaMOCTOSTENbHO  CHOPMYITUPOBAHHON
MAaTEMATUYECKOM 33/1a4M, a 3aTEM UHTEPIPETUPOBATH MTOTYUYEHHBIN PE3YJIbTAT.

ConepxarenpHO-MeTOAMYECKass  JIMHUA  «YuWclla W BBIUMCICHHUS»  3aBEPIIAET
(dbopMHUpOBaHUE HABHIKOB HCIOJIB30BAHMS JEHCTBUTEIBHBIX YHCEIN, KOTOPOE ObLJIO HA4yaTo B
OCHOBHOM 11KoJie. B crapiieil mkose ocoboe BHUMaHUE yaenseTcss GOPMUPOBAHUIO MPOYHBIX
BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOUAIONIUMX B C€OSl UCIOIB30BaHUE PAa3UYHBIX (PopM 3amucu
JNEUCTBUTENBHOIO YHCIIA, YMEHHE PAUMOHAIBHO BBINOJHATH JCUCTBUS C HUMH, J€TaTh
NPUKUAKY, OILEHMBaTh pe3ynbTaT. OOyyarommuecss TMOJy4aloT HaBBIKM NPUOIMKEHHBIX
BBIYMCIICHUM, BBIMIOJHEHUSI JEUCTBUM C YHUCIaMH, 3alMCAHHBIMU B CTaHIApTHOU ¢opme,
HCMOJIb30BaHUs MATEMATUUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUMU.

Jlunus «YpaBHEHHMS U HEPABEHCTBa» peaju3yeTcsl Ha MPOTSHKEHUU BCEro OOydYeHHs B
CTapUIed WIKOJE, MOCKOJBKY B KaXKJIOM paslelie NpOrpaMMbl NPEAYCMOTPEHO pPELIEHUE
COOTBETCTBYIOMUX 3anad. OOydaroniuecss OBIAICBAIOT PA3JIMYHBIMH METOJAMH PEIICHUS
IEbIX, palUOHAIBHBIX, HMPPAIMOHANBHBIX, IOKA3aTEIbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHHM, HEPABEHCTB M MUX CcHUCTEM. lloimydeHHble yMeEHHUs
UCTIONB3YIOTCS TIPU  MUCCIAEAOBAHMU (DYHKIUMNA C TIOMOIIbIO TPOU3BOJHOW, pPEIICHUU
MPUKJIAJIHBIX 3a/1a4 M 3a/1a4 Ha HaXOXKJACHUE HAMOOJBbIINX U HAUMEHBIITUX 3HAYCHUN (PYHKIIUH.
JlanHast comep aTeNbHas JIMHKUS BKIIOYAeT B ce0s Takke (GOpMUPOBAHUE YMEHHUH BBITIONHSATH
pacu€Tel 1o dopmyiaMm, NTpeoOpa3oBaHUs 1ETbIX, PAHMOHAIBHBIX, HPPAIHOHATIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAK)KE BBIPAKECHUH, COIEPIKAIMUX CTETICHU U Jorapu(MBbl.
bnaronapss u3ydeHuro anredpandyeckoro marepuaia MNPOUCXOIUT JalibHEWIlee pa3BUTHE
QITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIIJIEHUS  ydalmuxcs, (QOPMUPYIOTCS  HABBIKU
JEAYKTUBHBIX  PACCYXKJCHHM, pabOThl ¢ CUMBOJBHBIMH (OpMamMu, MPEACTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJEC PABEHCTB W HEPABEHCTB. AireOpa mpesjaraer
3 PeKTUBHbIE MUHCTPYMEHTBI MJI PEIICHUS] MPAKTUYECKUX M €CTECTBEHHO-HAYyYHBIX 3ajady,
HaIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxxarenpHO-MeTOUYeCKas TUHUSA «DYHKIIMU U TpaQuKm» TECHO TMeperieTaeTcs ¢
OPYTUMHU JIMHUSIMH KypcCa, IOCKOJBKY B KAaKOM-TO CMBICIE 3aHa€T IMOCIEI0BATEIbHOCTh
u3ydeHuss wmarepuana. V3yueHuWe CTEMEeHHOW, TMOKa3aTeIbHOW, JorapupMU4YecKon u
TPUTOHOMETPUYECKUX (PYHKIUMH, UX CBOWCTB M rpadUKOB, HCIOIb30BaHUE (PYHKIUN 1Jis



pelieHus 3afad U3 APYruX Y4eOHBIX MPEIMETOB U PEATbHOM XU3HU TECHO CBA3AHO KakK C
MaTEeMaTHYECKUM aHaJIN30M, TaK U C PEIICHUEM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oosblioe
BHUMaHUe yjaenseTcss (popMHpOBaHUIO YMEHHs BbIpaxkaTh (HOpMyJIaMHU 3aBUCHMOCTU MEXKIY
pa3IMYHbIMM BEJIMYMHAMH, HCCIIEI0BaTh IOJyY€HHblE (YHKUUH, CTPOUTh HX TpaduKu.
Martepuan 3Toil comepKaTeabHOW JIMHUM HAlEJIeH Ha pa3BUTHE YMEHMM U HaBBIKOB,
MO3BOJIAIOIIMX  BBIPAXKATh 3aBUCUMOCTH MEXIy BEJIMUYMHAMU B pa3iIuyHOM  (dopme:
aHAJIUTUYECKOW, Tpaduyeckoid U ciloBecHOW. Ero wu3ydeHwe CrocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOIO  MBILIUIEHUS, CIOCOOHOCTM K  OOOOLIEHMIO U KOHKPETHU3AlMH,
UCIOJIb30BAaHUIO aHAJIOTUH.

CopepxarenpHas nuHUs «Hauana MaTeMaTHueCKOTO aHalIM3a» MO3BOJSET CYLIECTBEHHO
pacIMpUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 337a4, JOCTYITHBIX 00yJaronumMcs,
y KOTOPBIX MOSBISETCS BOZMOKHOCThH UCCIIEIOBATh U CTPOUTH rpaduku PyHKIMA, ONIPEICTSITH
X HauOOJbIIME€ M HAWMEHBIIME 3HAYEHUS, BBIYMUCIATH IUIOMAAM (GuUryp u OoOBEMBI Tel,
HaXOAUTh CKOPOCTH U YCKOpEeHHUs mporeccoB. JlaHHas copepkaTeiibHasi JHMHUS OTKPBIBAET
HOBBICE BO3MOXHOCTH IIOCTPOCHHS MAaTEeMAaTHUYECKUX MOJENEH peanbHbIX CHTYyalluil,
HAXO0XICHUS HAWIIYyUIIeTO PEIICHUs B MPUKIIAJAHBIX, B TOM YUCIE COLUATHHO-9KOHOMHUYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHYECKOTO aHajiu3a CIOCOOCTBYET pPa3BUTHIO
abCcTpakTHOTO, (DOPMATBHO-TIOTUYECKOTO U KPEATUBHOTO MBINUICHUS, (DOPMHUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSIBJICHHMS 3aKOHOB MaTEeMaTHKM B HayKe, TEXHHKE U HCKYCCTBE.
OOyuvaromuecss Y3HAaIOT O BBIAAIOIIMXCS pe3yiabTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHUSA
MaTEeMaTHKHU KaK HayKH, ¥ UX aBTOpax.

CopepxarenbHo-MeTOIMYeCKas JTMHUS «MHOXECTBa U JIOTMKa» B OCHOBHOM IIOCBSIICHA
3JIEMEHTaM TEOPHUH MHOXKECTB. TE€OpEeTHKO-MHOKECTBEHHBIE MPEICTaBICHUSI MPOHU3BIBAIOT
BECh KypC IIKOJIbHOW MaTeMaTHUKUd U MpeuiaraloT Haubosee YHUBEPCAJIbHBIA —A3bIK,
OOBEIMHAIOMNNA BCE pa3lenbl MATEeMAaTUKH M €€ MPWIOKEHWH, OHU CBA3BIBAIOT DPa3HbIC
MaTeMaTHYeCKHe ITUCIHUIUIMHBI B eauHoe I1eioe. [losToMy BaxHO JaTh BO3MOXKHOCTH
IIKOJIbHUKY TOHUMAaTh TEOPETHUKO-MHOXKECTBEHHBIM $3bIK COBPEMEHHOW MAaTeMaTUKU MU
HCIIOJIb30BATh €T0 JJIs1 BRIPAXKEHHS CBOMX MBICIIEH.

B kypce «Anrebpa n Havama MaTeMaTHUYECKOTO aHAIN3a» MPUCYTCTBYIOT TaKXKE OCHOBBI
MaTEeMaTHYECKOTO MOJICITHMPOBAHUS, KOTOPHIE MPU3BaHBI CHOPMUPOBATH HABBIKKM MOCTPOCHUS
MOJIeTIel peabHBIX CUTYaIlWid, UCCIIEIOBAaHUS STUX MOJIENCH ¢ TIOMOIIBIO anmapara anreopsl u
MaTEMaTHYECKOr0 aHaliu3a W HWHTEPIpEeTallMd TMOJIYYEHHBIX pe3yJbTaToB. Takue 3aJaHusd
BIUIETEHBI B KaXIblil M3 pa3lesioB NMPOrpaMMbl, MOCKOJIBKY BECh MaTepuan Kypca HMIMPOKO
UCTIONB3YETCS I pelIeHHs] TPUKIAIHBIX 3amad. [Ipu pemeHnu pealbHbIX MPaKTHYECKUX
3a]a4 ydalluecss pa3BUBAIOT HAOJIONATENbHOCTh, YMEHUE HaXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIOJIB30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH MPOOIEMY.
JlesiTenbHOCTh 10 (POPMUPOBAHUIO HABBHIKOB DPEIIEHUS MPUKIATHBIX 337a4 OpPraHU3yeTcs B
Ipolecce U3yYeHus BCEX TeM Kypca «Anredpa U Hayajla MaTeMaTUYECKOTO aHaTNu3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha uW3y4yeHHE Kypca ainreOpbl M Hayajl MaTeMaTHYECKOro aHaju3a Ha
0a30BOM ypoBHE OTBoaUTCS 2 yaca B Heaemto B 10 kimacce u 3 yaca B Hemeno B 11 kiacce,
BCETO 3a JiBa roja ooyuyenus — 170 yacos.



COAEPKXAHUE YYEBHOI' O KYPCA

10 KUIACC

Yucaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeCKOHEYHBIE  MepHoguYeckre  ApoOu.  ApupMeTHUeCKHe  Olepaluu  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
IpoOelt U MPOIEHTOB ISl PEIICHUs] MPUKIAJAHBIX 3a/lady U3 Pa3IMYHBIX OTpacliien
3HAaHUU U pPEaJbHOM KU3HH.

JlelicTBuTenbHbIle 4ucla. PanuoHalbHBIE W UpPpAMOHAIBHBIE YHCIA.
Apudmernueckre omnepauud € JEUCTBUTENbHbBIMU yuciaamu. [lpuOnmxeénnbie
BBIUHCIICHUS, [IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenmenb ¢ 1menbiM  mokazateneM. CranmaptHas (Qopma  3ammcu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedt  ¢Gopmbl  3alucu
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAaHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOW  crereHd.  JleWcTBus ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIIECHHU.

CHHyC, KOCMHYC W TaHT'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETPHUUECKHUE (HOPMYIIBI.

YpaBHeHHE, KOpPEHb ypaBHEHUA. HepaBEeHCTBO, pelIeHWE HEPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue 1ienpix u 1poOHO-pAMOHATEHBIX YPaBHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

PemieHre TpUroHOMETPUYECKUX YPABHEHU M.

[IppuMeHeHNE ypaBHEHU M HEPABEHCTB K PELIEHUIO MAaTEMATHYECKUX 3a7ad
W 3a]1a4 U3 Pa3JIMIHbIX 00J1aCTe HAYKH U PEATbHOM KU3HH.

DyHKIUHN U TPAPUKH

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. ['paduk dysknuu. B3aumnHo
oOpaTHbIe (PYHKIUH.

OObnacTh ompeneneHus U MHOXECTBO 3HaueHHi (ynkumu. Hymn dyskuumu.
[TpoMexyTkH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.

CrenenHas QpyHKUMS C HATypaJbHBIM U IIeNIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS 1-OM CTEIEHHU.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.



Hauana MaTeMaTH4eCcKOro aHaJan3a

ITocnenqoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEeA0BATEIIbHOCTEH.
MOHOTOHHBIE OCIEA0BATEIHBHOCTH.

Apudmerrueckas ¥ reoMeTpuueckas rmporpeccuu. beckoneuyHo yobiBaromias
reoMmerpuyeckas nporpeccusi. Cymma GeCKOHEYHO yOBIBAIOIIEH TeOMETpUUECKON
nporpeccun. @opmylia CIOXKHBIX NMPOLEHTOB. VCronp30BaHWE MPOTPECCUU A
pELICHUS PeallbHbIX 3a7a4 IPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, orepaunu HajJ MHOXkecTBamH. Jluarpammel OJiliepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi OMUCaHUS peabHBIX
MIPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

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

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBA CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHHS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[TpeoOpa3oBaHue BBIpAXKEHUN, COAEPKAIIUX CTENEHH C palUOHAJIbHBIM
IIOKA3aTEeJIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHHI. PellleHne MPUKIAIHbIX 33/1a4 C TOMOIIbIO
CUCTEMBI JIMHEWHBIX YPABHEHUH.

CucTEMBI M COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oyukius.  I[lepuonuueckne  Qynkuuu. [IpomMexyTkKM  MOHOTOHHOCTH
bynkuuu. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOounblllee U HauMeHbIIee
3HaYeHHe (PYHKIHUU HA TPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U TPaPUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Ncnons3oBanue rpadukoB GyHKIMN JUIsl PEIICHUsT YPaBHEHUN M JIMHEHHBIX
CUCTEM.



Hcnonp3oBanue rpadukoB (yHKUMNA IS HCCIENOBAHUS TPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUHU 3aad U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBable QyHKIIMH. MeTO HIHTEPBAIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBognass  ¢yakuuu. ['eomerpuueckuii W (QU3MYECKUNH  CMBICI
IIPOU3BOTHOMN.

[TpousBogHble  3neMeHTapHbIX  QyHKiuil.  Dopmynbl  HaXOXAECHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHIA.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxkaenue HanOoNbIIero 1 HAaMMEHbILIEro 3HayeHus1 (QyHKIUHA Ha
OTpE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIero pEUIeHUs B
IPUKIAJAHBIX 3aJadax, Uil OIpPENeNIeHUs CKOPOCTH IIpoLecca, 3aJaHHOTro
(bopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabiuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuid M (uU3MYecKuid cmbicia. Bberuucienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.



IMJIAHUPYEMBIE PE3YJIbTATBI
OcBoenne ydeOHOTO TmIpenMera «MareMaTtuka» JOJKHO O00eCIeuYnBaTh
JTOCTIKCHHUE Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl CIACAYIOMUX JTHYHOCTHBIX,
METAINpPEeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB:

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MpOrpaMMbl ydyeOHOro mpeaMera
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMH 00YUYaAIOMIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJE€HAa POCCHUHUCKOrO OOIIeCTBa, MpPEICTAaBICHHEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYpP, SBIICHUM,
OpoUeayp TIpakJaHCKOro oOuiecTBa (BBIOOPBI, ONPOCHl U 1p.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[laTproTHyeckoe BOCIUTaHUE:

C(OPMUPOBAHHOCTHIO POCCUMCKON TI'pa)JTaHCKOW UACHTUYHOCTH, YBaXKECHUS
K IIPOLUIOMY M HacCTOSIIEMY POCCUMCKON MAaT€MAaTHKH, IEHHOCTHBIM OTHOIICHUEM
K JOCTHKEHUAM POCCUMCKHUX MATEMAaTUKOB M POCCUMCKOW MaTEeMaTHYECKOU
IIKOJIBI, K MCIIOJb30BAHUIO 3THUX JIOCTHXKEHHM B JPYrMX HAyKax, TEXHOJOTHUSX,
chepax YKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOIO  CO3HAHMS, OSTUYECKOrO  MOBEACHUS,
CBS3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U ACSTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJ|a B IOCTPOEHUE YCTOWYMBOTO OyyILETO.

DcTeTHYeCKOe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYas ICTETUKY MATEMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pELIEHU, paccyXIEHUM;
BOCIIPUMMYHMBOCTBIO K MATEMATHUECKUM acleKTaM pa3iu4yHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBOro u 06e30macHOro odpasa »K1U3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUM U

OT/bIXa, peryJispHas busnueckas aKTUBHOCTB); bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHUSIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIuTaHUE:

TOTOBHOCTBIO K TPYNy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  Mpo(ecCHOHATBHOM  JAESTENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOP
Oynymeld mpodeccnn W peanu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILIAHBI,



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTH4eCcKOMYy OOpa30BaHHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEH J>KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUY MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAIIPABICHHOCTH.

DKOJOTUYECKOE BOCTIUTAHHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHUECKON KYJIbTYPHl, MMOHUMAHUEM BIUSHUS
COIMAJIBHO-DPKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOU
Cpenpl, OCO3HaHWEeM TJ00adbHOIO  XapakTepa HSKOJOTHYECKHX Mpoliem;
OpHCHTAIMCH Ha NMPUMCHCHHE MAaTEeMATHUCCKUX 3HAHWM IS PEIICHUS 3aJad B
o0NacTh OKpyXKawmleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

[{leHHOCTH HAYYHOTO MTO3HAHUS:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAykKH M  OONICCTBEHHOW MPaKTUKHA, [MOHUMaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEUECKOW MeATEeIBbHOCTH, JTaloB e&
pa3BUTHA W 3HAYMMOCTH JJISl Pa3BUTHs [MBWIN3ALMHW; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CpPEJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYI0 M HCCIIEI0BATENBbCKYIO JAESITEIbHOCTD
WHINBHUIYQJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHMS MPOTPAMMBI YYEOHOTO TMpeaMmeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2yIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvnvie  no3znasamenvuvle  Oeticmsus,  obecnedusaom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 0Oyuaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL — OKpYXHCAlowe20  Mupa,  NpuMeHeHue  J02UYECKUXx,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHbIE MPU3HAKA MATEMATHIECKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABISATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTtuBopeurs B (akTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeajiaraTh ~ KPUTEpPUM U BBISBICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;



JIeN1aTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTeMaTHYECKHX
YTBEPXKACHUN (IIpsIMbIE U OT MPOTUBHOIO), BEICTPAUBATh APIyMEHTALIMIO,
OPUBOJUTH NPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBaTb COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL;

BBIOMpATh CIOco0 pemeHus y4yeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaATh HamboIee MOAXOAAIMHA C Y4ETOM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

bazoBbie HCCICAOBATCILCKHUC Ilel\/’ICTBI/I}I:

MCITIOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATENbCKAM MHCTPYMEHT NMO3HAHUS;
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, HPOoOIeEMYy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpMUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

IIPOBOJUTH CaMOCTOSITEJIBHO CIUIAaHUPOBAaHHBIN DKCIIEPUMEHT,
UCCIIEOBAHUE TII0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ECKOIO
OOBEKTa, SABJICHHS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (DOPMYJIUPOBATh 0000IIEHUS U BBIBOJIBI 110 PE3yJIbTaTaM
IIPOBEAEHHOIO HAONIONEHUS, UCCIIEJOBAHMs, OLEHUBATh IOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCa, a TAKKE BbIABUTAThH
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanmeii:

2)

BBISIBJIATD J1€PUIMTHI MHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]a4H;
BbIOMpaTh  MHPOpPMALMIO W3  HCTOYHMKOB  PAa3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHbIX BUIOB U (POPM Ipe/ICTaBICHMUS;
CTPYKTYpPHUpPOBaTh UH(OpPMAIKIO, MIPEACTABIATh €€ B pa3IMYHbIX popMmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OLICHMBATh HaAEKHOCTD uH(pOopMaIuu 1o CaMOCTOATEIIBHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvnvie KomMmynuxkamuenwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYVUAIOUWUXCSL.
OO01ienue:

BOCIPUHUMATh U (OPMYyIUPOBATh CYXKICHHS B COOTBETCTBHUH C
YCIOBUSIMU U LIETSIMU OOIICHUS; CHO, TOUHO, TPAaMOTHO BbIpa)aTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS IO
XOJly PEIICHUS 3a1a4l, KOMMEHTHPOBATh MOJyYEHHbIN pe3yIbTarT;

B X0/ OOCY>KIEHHs 3a7aBaTh BOMPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3aaun, BbICKa3bIBATh U/, HAIIEIEHHbIC HA MOUCK



pelIeHus; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHaliora, oOHapyXKUBaTh pa3fiMdyle U CXOJCTBO IMO3ULIHUN; B
KOPPEKTHOH Gopme PopMyTupoBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJadyd,  DKCIEPUMEHTAa,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOH |
WHIMBUIYAIBHON paOOThI MPHU pelIeHUH YIeOHBIX 3a/1a4; MPUHUMAThH IIeITh
COBMECTHOH JCSITENHbHOCTH, IUJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOMN
paboThl, pacrpenensTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00CYKIeHUsI, 0OMEH MHEHHIA,
«MO3TOBBIE MITYPMbDY U WHBIC); BBINOJIHATH CBOIO 4YacTh pPaOOThI U
KOOPJIMHUPOBATh CBOM JIEUCTBUSI C JPYTMMHU YJIEHAMH KOMAaH/IbI,
OIICHWBATh KA4E€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT IO KPHUTEPHSM,
chOpMYIUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBUSI.

Yuusepcanonuvie  pezynamuenwie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzanus:

COCTABJIATH IIJIaH, aJITOPUTM PCILICHUSA 3ada4u, BBI6I/IpaTB CIT0C00 pCUICHUA C

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

BJIAJETh HAaBbIKAMU [O3HABAaTEIbHOM pediaekcun Kak OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUM W MBICIUTENBHBIX IMPOLIECCOB, UX PE3YJIbTATOB;
BJa/J€Th CHOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTpOJII Ipolecca U
pe3yJibTara peleHnss MaTeMaTUIEeCKOM 3a/1auu;

IIPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IPHU PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B [EATEIIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBIICHHBIX TPYIHOCTEH;
OLICHWBAaTh COOTBETCTBHUE pe3yJbTaTa LEId U YCIOBUSM, OOBSICHATH
IIPUYUHBI TOCTHKEHUS WIM HENOCTH)KEHHUS DPE3YJIbTAaTOB HEATEIBHOCTH,
HaXOJUTh OIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

MPEAMETHBIE PE3YJIBTATDBI
OcBoenune yueOHOro Kypca «Anredpa v Havajga MaTeMaTHYECKOTO aHAIH3a)
Ha YpPOBHE CpPEIHEro o0Iero o0pa3oBaHUs JOJAKHO 0OECHeYMBaTh JOCTH)KCHUE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTEbHBIX PE3YyIbTaTOB:
10 KJIACC
Yucaa v BIYMCICHUSA



OnepupoBaTh MOHATHSAMH: PpPalUOHAIBHOE M JEHCTBUTENIBHOE YHUCIO,
OOBIKHOBEHHAS U JIECATUYHAS IPOOB, MPOLIEHTHI.

Bremonusate  apudmernyeckue — omepanmud € palMOHATBHBIMU U
NEHCTBUTENBHBIMU YU CIIAMHU.

BoimonHaTe npuOaMKEHHBIE BBIYMCIIEHUS, UCIIOJB3YS MIpaBUila OKPYIJICHHUS,
JenaTh NPUKUAKY U OLUEHKY pe3yJIbTaTa BBIYMCICHHM.

OnepupoBaTh MOHATUSMHU: CTENEHb C IEJIBIM IOKa3aTeleM; CTaHAapTHas
dopMa 3ammcu JEHCTBUTENBHOTO YHCIA, KOPEHb HATypajdbHOW CTENEHH;
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IPAKTUYECKUX 3a7a4 U NPEJCTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSAMU: CHHYC, KOCHHYC U TaHT€HC IIPOU3BOJIBHOTO YIJIA;
MCITI0JI30BAaTh 3aMKMCh MPOU3BOJIBHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
byHKIUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATUAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIENOE,
palMoHaAIbHOE, UPPAIMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoimonHaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUYECKUE YPAaBHEHHUS.

BoInonHATh MpeoOpa3oBaHMsl LEJIbIX, PALMOHAIBHBIX U HpPPAlMOHAIBHBIX
BBIDOKEHM W pelllaTb OCHOBHBIE THUIbI  LEJbIX, PALHOHAIBHBIX U
UPpALMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA [l PELIEHUSI MATEMAaTUYECKUX 3a]a4
U 3aJ1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

MopnenupoBaTh peajibHble CUTyallud Ha S3bIKE airedpbl, COCTaBISATh
BBIDAKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/ayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajireophl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: (PYHKIUS, CIIOCOOBI 3a7aHusl (QYyHKIMH, 00JIacTh
ONpEJEeNeHUs] U MHOXKECTBO 3HaueHU (PyHKIMH, rpaduk (yHKIHH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh NOHATUAMU: UYETHOCTH W HEUETHOCTh (QYHKIUH, HYIU
(GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduky GyHKIMMA 1151 pelieHUs] ypaBHEHUH.

Crpouth M uuTaTh rpaduku JTUHEHHON (DYHKIMM, KBaAPATUYHON (DYHKIIMH,
CTENEHHOU (PYHKIUU C LIeJIBIM TTOKA3aTeJIEM.

Hcnons3oBate rpaduku (QyHKUMA JUIS HKCCIENOBAaHUS TMPOLECCOB U
3aBHCHMOCTEH NpU pelIeHuH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB U pPeasbHOM
’KM3HU; BbIpaXkaThb (POpMyIaMH 3aBUCUMOCTU MEXy BEIMUYMHAMM.

Hauaja mareMaTH4eCKOro aHAJIM3a

OnepupoBaTh NOHATHUAMU: TOCIEAOBATENbHOCTh, apUpMETHUECKas U
T€OMETPUYECKASI IPOTPECCUMU.



OnepupoBaTh TMOHATUAMHU: OECKOHEUHO YOBIBarollasgs T'e€OMeTpUYEecKas
nporpeccusi, cyMmma 0€CKOHEYHO yOBbIBAIOIIECH FreOMETPHUUECKON MPOTPECCHH.

3amaBaTh NOCIEAOBATEIHHOCTH PA3TUYHBIMU CIIOCOOAMH.

Hcnonb30oBaTh CBOMCTBA MOCIEIOBATEIBLHOCTEH U MPOTPECCUI JIJIst PEIICHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMU: MHOXXECTBO, OTIEpAITUU Ha/I MHOYKECTBAMHU.

Hcmonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Ui OTHCAHUS
peajbHBIX MPOILIECCOB U SIBJICHHM, MPU pPEIICHUH 3aJad W3 JPYTrUX Yy4eOHBIX
PEIMETOB.

OnepupoBath  MOHSATHSIMH: ONpeleNeHne,  Teopema,  CIEACTBUE,
JI0Ka3aTeIbCTRO.

11 KIIACC

Yucsia ¥ BBIYMCICHUS

OnepupoBaTh MOHATHUSAMH: HATypAIbHOE, LEJNOE YHCIO; HCIOJIb30BaTh
IPU3HAKU JICJIMMOCTH LIEJBIX YHUCEN, PA3JIOKEHUE YMCIIA HA IPOCTHIE MHOXKUTEIN
JUISL pELLICHUS 3aay.

OnepupoBaTh MOHATHEM: CTEIIEHB C PALIMOHAIBHBIM MOKA3aTENEM.

OnepupoBaTh NOHATHUSAMU: JOrapuPM uKcIa, JECATUYHBIE U HATypaibHbIC
Jorapu(Msl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENMEHW JUIA TpeoOpa3oBaHMsl  BBIPAKECHUM;
ONEPUPOBATh MOHATUSMM: MOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHU U HEPABEHCTB.

BoimonHsITh  mpeoOpa3oBaHUS  BBIPAKEHUN, COJEpKAIIUX JIOTapu(MBI,
ONEpUPOBATh MOHATUSAMU: JIOTAapUPMHUUECKOE YpaBHEHUE M HEPABEHCTBO; PEIIaTh
OCHOBHBIE THITBI TIOTAPU(PMUUECKUX YPaBHEHUIN U HEPABEHCTB.

HaxoauTe pemenus mpocTENIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMM: CHUCTEMA JIMHEMHBIX YPABHEHUW U €€ DPEIICHUE;
MCIOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUH JJIS1 PELICHUS ITPAKTUYECKUX 3a]1a4.

Haxonute pemieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

MopnenupoBaTh peajibHbIe CHUTYyallMM Ha S3bIKe alreOpbl, COCTaBIATH
BBIDAXKEHUS, YPaBHECHMS, HEPABEHCTBA M CHUCTEMbl II0 YCJIOBHIO 3aJlayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCIIOJIB30BAaHUEM amrapaTa aareOpbl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MOHIATUSMH: TepuoaAnYecKass  QYHKIUSA, TPOMEKYTKU
MOHOTOHHOCTH ~ (PYHKIIMM, TOYKM OJKCTpemMyMma (yHKIMH, HauOosblliee WU
HauMEHbIllee 3HA4YeHHUA (QYHKIUH Ha MPOMEXKYTKE; HCIOJIb30BaTh HX IS
UCCle0BaHusl (PYHKIINH, 3aJaHHON TpaduKOM.



Ne
n/

OmnepupoBaTh MOHATHAMH: TpapUKH MOKA3aTEIbHOH, JIOTapUPMUIECKOH U
TPUTOHOMETPUUECKUX (DYHKIUH; N300paxaTh UX Ha KOOPAWHATHOW IIOCKOCTU U
UCIIONIb30BATh JJISl PEIICHUS] YPaBHEHUI 1 HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIOCKOCTH Tpa(UKH JTHHEHHBIX YpaBHEHUM
Y MICTIOJIH30BaTh UX JIJISl PEIICHUS CHCTEMbI IMHEHHBIX YPaBHCHHIA.

Hcnonp3oBaTh rpaduku (QyHKIUN 719 HWCCICAOBAHUS IPOIECCOB M
3aBHCHUMOCTEH U3 IPYTUX yUeOHBIX TUCIUTUINH.

Hauvana MmaTeMaTH4ecKOro aHa/Inu3a

OnepupoBaTh MOHATUSIMH: HEMPEPbIBHAS (QYHKIHUS;, TPOU3BOIHAS (YHKIIHH;
UCTIOJIb30BaTh TEOMETPUUECKUN U (PU3UUECKUN CMBICI TPOU3BOTHON JIJIST PEIICHHSI
3ajad.

HaxoanTs mpon3BOAHBIE JIEMEHTAPHBIX (PYHKIINNA, BEIYUCISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIEN0BaHUS (QYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIIEJOBAHUS K IIOCTPOCHUIO TPauKOB.

Hcnonp30BaTh MPOW3BOIHYIO IS HAXOXKJIEHUS HAWIYYIIETO pPEIICHUS B
MPUKJIATHBIX, B TOM YKCJE COIMATbHO-DKOHOMUYECKHX, 3a1auax.

OnepupoBaTh MOHATUSIMH: TepBOOOpa3Hasi W  HWHTErpal; IOHUMATH
reOMEeTpUYECKUN U PU3NYECKUI CMBICI UHTErpaa.

Haxoants mepBooOpa3HbIe 3JIE€MEHTAPHBIX (DYHKIWH; BBIYMCISATH WHTETpal
no ¢popmyne HoeroTona—JIelOnuna.

Pemare mpuknagHple 3a7aud, B TOM YHCIIE COIHAIbHO-DKOHOMHYECKOTO U
($u3NYECKOT0 XapaKkTepa, CpeCTBAMU MaTEMaTUYECKOTO aHaIu3a.

TEMATHUHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE

HaumenoBaHue pa3jie/ioB u (uu¢posBbie)

Bcer Koutpoasn  IIpakrnuec
TeM NPOrpaMmbl oOpa3oBarteib

0 ble padoTbl  KHe padoThl
HbIe pecypchl

MHokecTBa pallMOHAIBHBIX U
JEHCTBUTEILHBIX YHCEI. 14 |
PanmionansHbIe ypaBHEHHS 1

HEepaBeHCTBA

Oynkiun u rpaguxu. CTeneHb
C LIEJIBIM ITOKA3aTeIeM
Apudmernueckuit KopeHb N—0if
creneHu. MppannoHanpHble 18 1
YPaBHEHUS U HEPABEHCTBA

DopmyIibl
TpuroHoMetpuu. T puronomeTpu 22 |
YECKUE YpaBHEHUS

IlocenmoBaTenbHOCTH U 5




HpOrpecCHH

[ToBTOpeHME, 0000MIECHNE,
CHCTeMaTHu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME
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11 KIIACC

68

KoaudecTBO 9acoB

HauMenoBanue
pa3aesioB U TeM
NporpamMMbl

CreneHs ¢
paloHAIbHBIM
IOKAa3aTelIeM.
Iloka3zarennHas
byHKIHSA.
IToka3aTennHBIC
ypaBHEHUS U
HEpaBEHCTBA

Bcer
0

12

KoHTpoJbHBI
e padoThbl

[MpakTnyeckn
e padoThbI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTeJIbHbI
e pecypchbl

Jlorapudmuueckas
byHKIHSA.
Jlorapudmuueckue
yYpaBHEHUS U
HEPaBEHCTBA

12

Tpuronomerpruuecku
€ (YHKIHMH U UX
rpadukH.
Tpuronomerpruuecku
€ HEPAaBEHCTBA

[TpounsBoaHas.
IIpumeHeHne
MIPOU3BOIHOMN
WNHurerpai u ero
IIPUMEHEHUS

Cucremsl ypaBHEHUNI

24

12

Harypanbnsle u
L[eNble Yncaa

[ToBTOpEHME,
0000111EHNE,
CHCTEMAaTHU3allHs
3HAHHUH

18

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




