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HOACHUTEJBHAS 3AITUCKA

Pabouas mporpamMma ydeOHOro Kypca «Anredpa W Hayalia MaTeMaTHYECKOTO
aHanm3a» 0a3oBoro ypoBHs s oOydaromuxcs 10 —11 kmaccoB paspaborana Ha
ocHoBe DeiepaabHOr0 rOCYJAapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa CPEIHErO
oOmero oOpa3oBaHusi, € Y4Y4ETOM COBPEMEHHBIX MHPOBBIX TpEOOBAHMIA,
MPEABIBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, M TPAAUIIUN POCCHUHCKOTO
oOpa3zoBanus. Peanm3anus mnporpaMmbl OOECIIEYMBACT OBJIAJACHUE KIHOUECBBIMU
KOMITETEHIIUSIMHU, COCTaBIISIOIIMMH OCHOBY JUISI CAMOPAa3BUTHUSL U HENPEPHIBHOIO
oOpa3oBaHuUs, IEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOIO M ITO3HABATEIIHLHOIO
Pa3BUTHS JIMYHOCTH O0yUYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTUYECKOTO aHAIU3a» SIBJISICTCS OJHUM U3
HanboJiee 3HAYUMBIX B MMPOTPAMME CTapIeH IIKOJbI, TOCKOJIbKY, C OHONH CTOPOHBI,
OH 00€ecreynBaeT HMHCTPYMEHTAIbHYIO 0a3y [UIsl M3y4eHHUS BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, a C APYrodl CTOPOHBI, (OPMUPYET JIOTHUYECKOEe M abCTpakTHOE
MBIIUUICHHE YYalluXcs Ha ypOBHE, HEOOXOAWMOM /sl OCBOCHHS KypCOB
nH(pOpMaTUKH, 0OIIECTBO3HAHMS, HICTOPUH, CIIOBECHOCTH. B pamkax gaHHOro Kypca
yyaliecs: OBJIAJICBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpas
bopMyIHpyET CBOU JTOCTHKEHUS B MaTeMaTH4IeCKon (popme.

Kypc anre6pbl 1 Hayan MaTeMaTHYECKOIO aHalIM3a 3aKja/bIBa€T OCHOBY IJIf
YCIICIITHOTO OBJIAJCHUS 3aKOHAMH (PU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHUsI OCHOBHBIX
TEHACHIIMA SKOHOMHMKH M OOIIECTBEHHOW >XW3HH, IMO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO HCIOJb30BaTh
UX B MOBCEAHEBHOMU XM3HU. B TOXe BpeMs oBiazeHue abCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH MAaT€MaTUYECKUMH KOHCTPYKIHMSMU pa3BHUBAaeT YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATb HWCTUHHOCTh  YTBEPXKACHHS, HCIIOJIb30BaTh
00001lIeHHEe UM KOHKpETH3aluio, aOCTparupoBaHWE U aHAJOTHI0, (opmMupyer
KpeaTUBHOE M KPUTHYECKOE MbllieHue. B Xxoxe wu3ydeHus anreOpbl UM Hayal
MaTEeMaTHYECKOr0 aHajn3a B CTaplled IMIKOJE ydalluecs MOJy4YaloT HOBBIH OMBIT
pelIeHrs TPHUKIAIHBIX 3a7a4, CaMOCTOSTENILHOTO TIOCTPOSHHUS MaTeMaTHUYeCKHUX
MOJIeJIel peatbHBIX CUTYallMii U UHTEPIPETAINH MOTYICHHBIX PEIICHUN, 3HAKOMSATCS
C MpUMepaMu MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKe U B UCKYCCTBE,
C BBIIAIOUIMMHCS MATEMAaTHYECKIMH OTKPBITUSMU U UX aBTOPaMHU.

Kypc oOnamaer 3HAYMTENbHBIM BOCHUTATENBHBIM MOTEHILMAIOM, KOTOPBIH
peanu3yercss Kak 4depe3 ydeOHbIM Marepuall, CHocoOCTBYOLUN (HOPMUPOBAHUIO
HAayYyHOTO MHPOBO33PEHMS, TaK M uepe3 cHeuuuky ydeOHOU JesTeNbHOCTH,
TpeOyroIIel caMOCTOATEIbHOCTH, aKKyPaTHOCTH, MPOJOJIKUTEIFHON KOHIIEHTPALUU
BHUMAaHUS ¥ OTBETCTBEHHOCTH 3 MOJIyUYEHHBIN pe3yNbTaT.



B ocHoBe MeTonuku oO0y4deHus anreOpe U HavyajaM MaTeMaTUYECKOTO aHalu3a
JICKUT JEATEIbHOCTHBINA IPUHLIUI O0YUCHUSI.

CrpykTypa Kypca «Anredpa U Hadajla MaTeMaTHUYECKOrO aHaJIN3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOANYECKAE JHUHUU: «YUucna ©  BBIYUCIEHUSY,
«Dyukuuu U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauamna maremaruyeckoro
aHanusa», «MHOXeCTBa M JIOTMKa». Bce OCHOBHBIE COIEPKATEIBHO-METOANYECKUE
JUHUM W3Y4YalOTCAd Ha MPOTSHKEHUWU JBYX JIeT OOy4YeHUsl B CTaplleld MIKOJeE,
€CTECTBEHHO JOIOJHAA Pyl Apyra U MOCTENEHHO HACHIIAsCh HOBBIMH TEMaMH U
paznenamu. JlaHHBIN KypcC SIBISIETCS UHTETPATUBHBIM, TOCKOJIBKY OOBEIUHSIET B cede
coJiepKaHNE HECKOJbKMX MAaTEeMaTUYECKUX JIUCUUIUIMH: anredpa, TPUrOHOMETPHS,
MaTeMaTHYECKUM aHAIN3, Teopus MHOKecTB M 1p. [lo Mepe Toro kak ywammuecs
OBJIAJICBAIOT BCE OoJee [IMPOKUM MATEMaTUYECKUM  almapaToM, y HHX
nocyeoBaTeIbHO  (OPMUpPYETCS W COBEPUICHCTBYETCS ~ YMEHHE  CTPOUTH
MAaTEMATUYECKYK0 MOJEIb PEaJbHOW CUTyallMd, IIPUMEHATH 3HAHUS, IIOJIYyYECHHBIC B
Kypce «Anredpa M Hadajla MarTe€MaTUYeCKOro aHalu3a», JUIsl  pPEelIeHUS
CaMOCTOATENBHO  CHOPMYJIMPOBAHHOM  MaTE€MaTHYeCKOM  3ajayd, a  3areM
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

CopaepxaTenpbHO-MeTOANYECKasT JMHUS «Yuciaa W BBIUMCICHUS 3aBEpLIACT
dbopMHpOBaHUE HABBIKOB MCIIOJIB30BAHUS JICUCTBUTENBHBIX YHCE, KOTOpPOe ObLIO
HAyaTO B OCHOBHOM Ikojie. B crapmieil mikosie oco0oe BHUMaHUE YJENAeTCs
(GOpMUPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIOIIMX B ceOs
WCIIOJIb30BAaHUE PA3TUYHBIX (OpM 3amucu JACHCTBUTEIBHOTO YHCIA, YMEHHUE
pallMOHAJIbHO BBIMIOJHATh JIEUCTBUA C HUMH, J€JaTh MPUKUAKY, OLICHUBATH
pesynbrar. OOydaromuecss TMOJy4YaloT HaBBIKM MPUOIMKEHHBIX  BBIYUCICHUM,
BBITIOJTHEHUS JEWCTBUU C YHCJIaMH, 3allUCaHHBIMU B CTaHJIApTHOU ¢opme,
MCIMOJIb30BaHUS MAaTEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCJIOBBIX BBIPAXKEHHUI.

Jluans «YpaBHEHHS] M HEPABEHCTBA» PEAIM3YETCS Ha MPOTSHKEHUU BCETO
oOy4eHHs B CTapliedl IIKOJE, TOCKOJbKY B KaXKIOM pasfeie MporpamMMmbl
MPEAYCMOTPEHO PEIIEHHE COOTBETCTBYHOUIMX 3aaad. OOyuwaromiuecs OBJAJEBaOT
pa3IUYHBIMM  METOAAMH PEIICHUS UEJbIX, PAIMOHAIBHBIX, HWPPALNOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAaPU(PMHUUECKUX U TPUTOHOMETPUUECKUX YPABHECHUM, HEPABEHCTB
u ux cucteMm. [lomydeHHBIE yMEHUSI MCTOIL3YIOTCS TIPU UCCIEAOBAaHUU (PYHKITUH C
MMOMOIIBI0 MPOW3BOJHOM, PELICHWM MPUKIAJHBIX 334a4 W 3a1a4 Ha HAXOXKJICHUE
HauOOJBIINX W HAUMEHBIIUX 3HadeHUU (yHKIUU. JlaHHas colepraTeiabHasi JTUHUS
BKJIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUM BBIMOIHATH PACU€Thl O opMyiam,
npeo0pa3oBaHus LEIbIX, PAIMOHATBHBIX, HPPANMOHATBHBIX U TPUTOHOMETPUUYECKHIX
BBIPQXEHHI, a TaKKe BBIpAKEHU, COepKaIuX CTeneHu U jorapudmel. brarogaps
U3YYEHHIO anreOpanyeckoro Marepuaja MPOUCXOAUT JalibHEHIee pa3BUTHE
QITOPUTMHYECKOTO U aOCTPAKTHOTO MBIIUICHUS YYalIUXCs, (POPMUPYIOTCS HABBIKU



JMEAYKTUBHBIX PACCyXJIeHUM, paboThl ¢ CHUMBOJBHBIMU (OpMaMU, MPEICTABICHUS
3aKOHOMEpPHOCTEM M 3aBUCHMOCTEH B BHUJE PABEHCTB M HEPABEHCTB. AJreOpa
npemiaractT d(PQPeKTUBHBIE WHCTPYMEHTHI JUIA PEIICHHS TMPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aj[a4, HarJsiHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
S3bIKA HAYKH.

ConepxartenpbHo-MeTOANYECKass JUHUS «DyHKIMU U rpaduKd»  TECHO
NEPEIUIETaeTCA C APYTUMH JUHUSAMHU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3aJaET
MOCJIeIOBATEIBHOCTh U3yUeHUs Marepuana. V3yueHue CTerneHHOM, MoKa3aTeIbHOM,
gorapu(MUYECKOH W TPUTOHOMETPUYECKUX (YHKIHMM, WX CBOMCTB U TpaduKoOB,
UCIIOJIb30BaHUE (PYHKIMU JJIsl pelieHusl 3a7ad U3 JAPYTUX Y4EOHBIX MPEIMETOB U
peanbHOW KM3HM TECHO CBA3aHO KaK C MAaTeMaTHYEeCKUM AaHAJIU30M, Tak U C
pelIeHeM ypaBHEHMI U HepaBeHCTB. [Ipum 3ToM OoJbplIOE BHUMAHUE YAENSAETCS
GbOopMHUPOBAHUIO YMEHUS BhIpAXKaTh (POPMYyJIaMH 3aBUCUMOCTH MEXKIY Pa3IuYHbIMU
BEJTMYMHAMU, UCCIIEIOBATh MOJyUYeHHbIE (PYHKIIUU, CTPOUTh UX rpaduku. MaTtepuai
OTOM COAEPKATENBHOM JIMHWM HALEJIEeH Ha pa3BUTUE YMEHUM W HABBIKOB,
MO3BOJISIIOIIMX BBIPAYKAaTh 3aBUCHUMOCTU MEXIY BEIMYMHAMHU B Pa3IM4YHOU (opMe:
aHaJMTUYECKOU, rpaduyeckoi U coBecHOU. Ero u3ydueHue crnocoOCTBYET pa3BUTHUIO
ANTOPUTMUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K OOOOIICHWI0O M KOHKPETH3allHH,
VICIIOJIB30BAHUIO AHAJIOTUH.

CopepxarenpHass JuHHS «Havama maTeMaTHyecKkoro aHaiau3a» IO3BOJISET
CYILIECTBEHHO PACHIMPUTh KPYyr KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3ajad,
JOCTYITHBIX OOYYaronIuMcs, Y KOTOPBIX MOSIBJISIETCS BO3MOXKHOCTH HCCIIENOBATH H
CTpOuTh Tpaduku QPYHKIUH, OMIPEACTATh UX HauOOJIbIIINE U HAUMEHbBIIINE 3HAUYCHHUS,
BBIYHUCIIATh IUIOMAAN (Uryp M OOBEMBI TEJN, HaXOJUTh CKOPOCTH U YCKOPEHHUS
npoueccoB. JlaHHas coaep)kareiibHas JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTHU
MOCTPOEHUSI MAaTEMaTHYECKUX MOJIEJC peajbHBIX CHUTYyalHMi, HaxO0XIEHUs
HaWJIy4IlIeTO PEIICHUS B MPUKIAJAHBIX, B TOM YHUCJIE COIMAIbHO-3KOHOMHUYECKUX,
3alayaX. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MAaTHYECKOTO aHaln3a CIIOCOOCTBYET
Pa3BUTHIO a0CTPaKTHOTO, (HOPMAIBHO-JIOTUYECKOTO U KPEATHUBHOTO MBIIIJICHUS,
(GbOpMHPOBAHHIO YMEHUIN Pacro3HaBaTh MPOSBIECHUS 3aKOHOB MaTeMaTHUKHU B Hayke,
TeXHUKEe U uckycctBe. OOydvaromuecs Yy3HAIOT O BBIJAIOLIMXCS pPe3yJbTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTUSI MATEMATUKU KaK HayKH, U UX aBTOpaXx.

ConepxaTenpHO-MeTOANYECKasT JTUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
MOCBSILIIEHA  DJIEMEHTaM  TEOPUUM  MHOXKECTB.  TeopeTHKO-MHOKECTBEHHBIE
MPEICTABICHNUS] TIPOHU3BIBAIOT BECh KypC IIKOJBHOW MATEMATHKH U TPEIararor
HauOosiee YHUBEPCAIbHBIN S3bIK, OOBEIUHSIOUINI BCE pa3esibl MaTeMaTHKU U €€
MPUJIOKEHUIN, OHM CBS3BIBAIOT Pa3HbIE MATEMATUUYECKUE AUCIUIUIMHBI B €IUHOE
uenoe. IloaTroMy BaXHO JaThb BO3MOXHOCTb IIKOJIBHHKY HOHUMAaTh TEOPETHUKO-



MHO>KECTBEHHBIN S3bIK COBPEMEHHOW MaTE€MaTWKM W HCHOJb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa 1 Hayajza MaTEMaTUYECKOTO aHATIM3a» MPUCYTCTBYIOT TaKkKe
OCHOBBl MaTE€MaTHYECKOI'0 MOJEIMPOBAHUS, KOTOpbIE IPU3BAHBI CPOPMUPOBATH
HaBBbIKU IIOCTPOEHUSI MOJIEJIEH peanbHbIX CUTYyalUil, UCCIEA0BAaHUS ITUX MOJENEH ¢
NOMOILBIO anmapara anreOppl M MaTeMaTHYECKOro aHalu3a W WHTepHpeTaluu
NOJIYYEHHBIX pe3yJbTaToOB. Takue 3aJaHusl BIUIETEHbl B KaXIbId M3 PA3EIIOB
IIPOrpaMMBbl, TOCKOJIbKY BECh MaTepual Kypca IIUPOKO UCIOIb3YeTCs Ul PEIICHUs
OPUKIAIHBIX 3adad. [Ipu pemeHuM peanbHbIX NPAKTUYECKUX 3ajad ydalluecs
Pa3BUBAIOT Ha0JII0/1aTENbHOCTD, yMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HCIOJIb30BATh AHAJIOTHIO, 0000UaTh M KOHKPETU3MPOBATH
npobiemy. JlesTeabHOCTh 0 (POPMUPOBAHUIO HABBIKOB PEILICHUS MPUKIIAIHBIX 3a4a4
OpraHuM3yeTcsi B IIpollecce H3Y4YeHHs BcCeX TeM Kypca «AinreOpa u Havana
MaTE€MaTHYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM m1aHe Ha MU3ydeHHe Kypca ainreopbl 1 Hayall MaTeEMaTHYECKOT0 aHajln3a
Ha 0a30BOM ypOBHE OTBOAMTCA 2 yaca B Henento B 10 kiacce u 3 yaca B HEJENIO B
11 kmacce, Bcero 3a Ba roga ooy4yenus — 170 gacos.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OCCKOHEUHbIE  MepuoAudeckue JapoOu. ApudMmeTuyeckue  omnepanud ¢
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATBbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauudud ¢ JACUCTBUTEIbHBIMU uHciaMu. [lpubGnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA NPAKTHUYECKUX 3a4a4 U IPEACTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apru(pMETUIECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amanHus Gyskmuu. [paduk  GyHkiuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymm Qyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHs N-0i CTENEHHU.



TpuroHomeTpudeckass OKPY>KHOCTb, OMNPEACICHUE TPUTOHOMETPUUECKHUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccui. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxkecTBO, onepanuud HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COACPKATUX JIOTaApU(DMBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUM. PellleHne NMPUKIIAIHBIX 3a/1a4 C MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

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

DyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckue  Qynkumu. [IpoMexyTkm  MOHOTOHHOCTHU
¢yHkuu. MakcumyMbl U1 MUHUMYMbl (QyHKiuu. HanGosblnee u HauMeHblee
3HaYeHUE (PYHKLIHUU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IpadUKH.



Hcnonp3oBanue rpadukoB PYHKIHUHN 7S pelIeHUs] YpaBHEHUN U JTUHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHajam3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBogubie  31eMeHTapHbIX  QyHKIuil.  DopMmynbl  HaXOXAECHUA
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne Mpou3BOAHON K UCCIENOBAHUIO (PYHKLIHMA HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, [ ONPENEIICHHs CKOPOCTH IIpoLecca, 3aAaHHOIO
(bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.



IHINIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘le6HOI‘O npcamMcCcTa «Marematuka» JOJIDKHO oOecrneynBaTh
JOCTHKCHHUC Ha YPOBHC CPCIHCTO O6HI€F0 06pa3013aH1/151 ciacayromux JTHYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6paSOBaTCJ'IBHI)IX PE3YyJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE  pe3ydbTaThl  OCBOCHUSI IpOrpaMMmbl  y4yeOHOro  IpeameTa
«MareMaTrka» XapakTepUu3yrTC:

I'paxxnanckoe BOCIUTaHUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK OOYYalolIEerocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCHICKOr0 OOIIECTBa, MPEICTABICHUEM O MaTeMAaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SIBICHUH, MPOLEAYP TPAXKIAHCKOTO
oOmecTBa (BBIOOpPHI, OMPOCHI U TP.), YMEHUEM B3aUMOJIEHCTBOBATh C COIMAJIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUSIMHU U HA3HAYCHUEM.

[TatprnoTyeckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUMCKON TpaKJaHCKOM HWJIEHTUYHOCTH, YBaXKCHUS K
[POLIJIOMY M HACTOSILIEMY POCCHMCKOM MaTE€MaTHMKH, LUEHHOCTHBIM OTHOLIEHHUEM K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB M POCCUMCKOW MATEMAaTHUYECKOM IIKOJIBI, K
WCIOJB30BAHUIO DJTUX JOCTHXKEHUW B JIPYTMX HayKaxX, TEXHOJOTusX, cdepax
SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM yXOBHBIX IIEHHOCTEH POCCHUIMCKOTO Hapoja; cHOPMHPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHUSA, 3TUYECKOrO IIOBEAECHUS, CBSI3aHHOTO C MPAKTHYECKUM
MPUMEHECHUEM JIOCTHXKEHUM HAYKH U ACATEIIbHOCTHIO YYEHOIO; OCO3HAHUEM JIMYHOTO
BKJIaJla B IOCTPOCHHUE YCTOMUMBOTO OYIyIIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOYAs 3CTETUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PACCyKICHUI;, BOCIPUUMUYUBOCTHIO K
MAaTEMATUYECKUM ACTIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

DU3NYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUSI MPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEpEcax
3I0pOBOTO0 M 0€30MacHOro o0pasza JKU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
30POBBIO  (3I0POBOE MHUTaHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATUM M OTIbIXa,
peryisipHas ¢u3nueckass aKTUBHOCTb); (DU3MYECKOTO COBEPILICHCTBOBAHUS, TpHU
3aHATUAX CIIOPTUBHO-03/10POBUTEIBLHOM AEATEIbHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAy, OCO3HAaHWUEM IICHHOCTH TPYIOJIOOUS; WHTEPECOM K
paznuyHbIM cpepam npodhecCuoHaATBHON ESITeIbHOCTH, CBA3aHHBIM C MaTEMaTUKON U



e IMpUIIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BeIOOp Oynmymiel mpodeccun u
pealln30BbIBaTh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI; TOTOBHOCTBHIO U CHOCOOHOCTBIO K
MaTeMaTHYEeCKOMY OOpa30BaHHUIO M CamMO0Opa30BaHUIO HA MPOTSIKEHUHM BCEH KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYacTHIO B PEIICHUH MPAKTHYECKUX 33]]a4 MaTeMaTHIECKO
HarpaBJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTBIO ~ DKOJIOTMYECKON  KyJIbTypbl, TMOHUMAHUEM  BIIHMSHHUS
COLMAIbHO-9)KOHOMHYECKUX TMPOILECCOB HAa COCTOSHHE MPUPOJHOW M COIMAIBLHON
cCpeabl, OCO3HaHUEM TJI00ATBHOTO XapaKTepa HKOJOTHYECKUX MpoOiieM; opueHTanuei
Ha IPUMEHEHHE MaTeMaTUYEeCKUX 3HAHUN JUIsl pelIeHHs 3a7]ad B 00JIaCTH OKpYXKarolieu
Cpenpl, TJIAHUPOBAHUS TOCTYNKOB W OIICHKM HX BO3MOXHBIX MOCIEACTBUN s
OKPYXKaIOUIEH CPEIbL.

[leHHOCTH HAYYHOTO MTO3HAHUS:

C(OPMUPOBAHHOCTBIO ~ MHPOBO33PEHUS, COOTBETCTBYIOUIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOMN MPAaKTUKU, MOHUMAHHEM MaTeMaTHUECKOMH
HAYKH KakK c(pephl YeITOBEYECKON IEATETHHOCTH, 3TANIOB €€ Pa3BUTHS U 3HAYUMOCTH AJIs
pa3BUTHS IMBWIM3AINH, OBJAJCHUEM S3BIKOM MAaTEMaTHKH M MaTeMaTHYeCKOM
KyJIBTYpOH KaK CPEJCTBOM IMMO3HAHUSI MUPA; TOTOBHOCTHIO OCYUIECTBIIATH MPOEKTHYIO U
HCCJIEIOBATENbCKYIO A TEIbHOCTh NHANBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS IPOTPaMMbl  ydeOHOTO TMpeaMeTa
«MaremaTka» XapakTepU3YIOTCS OBJIAJCHHEM YHUBEPCATHHBIMH HO3ZHABAMEIbHbIMU
0elCmBUAMU, YHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OEUCEUIMU, YHUBEPCATIbHbIMU
Pe2YIAMUBHBIMU OCUCMBUAMU.

1) Vuusepcanvuvie noznasamenvusle oeticmeus, obecneuusarom Gopmuposanue
0a308bIX KOZHUMUBHBIX NPOYECco8 00yuarwuxcs (0ceoeHue memooos NO3HAHUSA
OKPYHCAIOUe20 MUpa, NPUMeHeHUe JT02ULEeCKUX, UCCIe008aMeNbCKUX Onepayull, yMeHul
pabomams ¢ ungpopmayueii).

bazoBblenornueckue1eniCcTBYS:

e BBIABISITH W XapaKTEPU30BaTh CYIICCTBEHHBIC MPH3HAKKM MaTEMaTHYCCKUX
00OBEKTOB, TIOHATHH, OTHOIICHWH MEXAy TOHATHAMH; (OPMYIHPOBATH
ONpeNeNieHUus  TIOHATWH;  yCTAaHABIWBAaTh  CYIICCTBCHHBIH  TPU3HAK
KIaccu(pukanyyu, OCHOBaHUS I OO0OOIIEHWS ¥ CpaBHEHUA, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCHpUHHMMATH,  (opMynaHpoBaTH HU  TPeoOpa3OBbIBaTh  CYKICHUS:
yTBEpAUTENbHbIE W OTpHIATETbHBbIC, EAWHWYHBIC, 4YacCTHbIE U 0OOIIHeE;
YCIIOBHBIC;



e BBIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TIPOTUBOPEYHS B
dakTax, MaHHBIX, HAOMIOMCHUSIX W YTBEPKICHUSX; TIPEaiaraTh KPUTCPUHU IS
BBIIBJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMI;

e Jle7aTh BBIBOJIbI C UCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX W
UHAYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJIOTHH;

e TPOBOAHWTH CAMOCTOSITENIBHO JIOKA3aTeIhCTBA MaTEMaTHYECKHX YTBEP)KIECHUMN
(npsiMple W OT TIPOTHBHOTO), BBICTPAMBATh APTYMEHTAIUIO, TIPHUBOIUTH
OpUMEPbl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYXICHHUS U
BBIBOJIBL;

e BBIOMpaTh CHOCOO pemieHus y4yeOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApPUAHTOB pEIICHMs, BbIOUpaTh Haubolee MOAXOASIMMN ¢  y4€TOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBblenccienoBaTenbCKUEICHCTBUS:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIENOBATEIbCKUM HWHCTPYMEHT I103HAHUS,
(opMynHpoBaTh  BOMPOCHL, (PUKCUPYIOIIHE MPOTUBOpEUUEe, MNpoliIemMy,
YCTaHaBIMBATh HCKOMOE U JJaHHOE, () OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH
CBOIO MMO3ULIUI0, MHEHHUE;

e TPOBOJUTH CAMOCTOSTENHHO CIJIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE TIO
YCTaHOBJIEHHIO OCOOEHHOCTEN MaTeMaTH4eCKoro o0ObEeKTa, SBJIEHUS, Mpoliecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy 00BEKTaMH, SIBICHUSIMH, POLIECCAMU;

e CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIIEHUSI W BBIBOJBLI MO pe3yJibTaTaM
OpOBEAEHHOTO HAOMIOJCHUs, HCCIENOBaHUs, OIEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIECHMIA;

e TMPOTHO3MPOBATH BO3MOXHOE PpAa3BUTHUE TMPOIECCA, a TAaKKE BbBIJIBUTATH
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBUSX.

Paborta ¢ nundopmariuei:

e BBIBIITH ACPUIUTHI UHPOPMAIMU, JAHHBIX, HEOOXOAMMBIX JUIsI OTBETa Ha
BOIIPOC U TSI PEIICHUS 3a/1a4u;

e BBIOMpaTh MH(POPMAIIMIO U3 MCTOYHWUKOB PA3JMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U WHTEPIPETUPOBATH MHGOPMAIMIO PA3JIMYHBIX BUIOB U
dbopm npeacTaBIeHuUS;

e CTPYKTypUpOBaTh HHGOPMAIHIO, MPEACTABIAThH €€ B pa3IudHBIX (opMax,
WJUTFOCTPUPOBATH TpapUIecK;

e OLICHUBATH HaAEKHOCTD uH(popMauu 1o CaMOCTOSITEJIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSM.
2) Yuueepcanonvie = KOMMyHuUKamug@Hnvle  Oeticmeus, obecneuusaiom

CHOPMUPOBAHHOCIL COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.
OO0urenue:



BOCIPUHUMATH U (OPMYJIMPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSMHU H
LEIsIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOKO TOYKY 3PEHHS B
YCTHBIX M TUCbMEHHBIX TEKCTAX, JaBATh NOSICHEHUS 110 XOAY PEIIEHUs 3aauH,
KOMMEHTUPOBATH MOJTYYECHHBIN PE3yJIbTaT;

B XoJile OOCYXJEeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYX/IaeMOW TEMBI,
npoOJeMBbl, pelaeMOM 3aJadyd, BbICKA3bIBATh WJEH, HALEJIEHHBIE HA IOUCK
pELIEHUS; COMOCTABIATh CBOM CYXKIEHUS C CYXIACHUSMHU APYTHMX YyYaCTHHUKOB
nuanora, oOHapy>KUBaTh pa3IudKe U CXOJICTBO MO3UIINI; B KOPPEKTHOU opMme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAKEHUS;

NPEACTABISATh PE3YJbTAThl PEUICHUS 3aJayd, SKCIEPUMEHTA, UCCIEAOBAHUS,
MIPOEKTA; CaMOCTOSITENIbHO BBIOMpaTh (POpMAT BBICTYIUIEHHSI C YYETOM 3a7ad
MIPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

CoTpyIHUYECTBO:

NOHUMAaTh W HCIOJB30BATh MPEUMYIECTBA KOMAaHIHOW W WHIWBHUIYaJIbHOU
paboThl TpU pelIeHHH Yy4eOHBIX 3a/ady; MPUHUMATh IeIb COBMECTHOMN
AeSITeIbHOCTH, TUTAHUPOBATh OPTaHU3AILIMI0 COBMECTHON PaOOTHI, pacIpeesTh
BHUJIbI pabOT, JOrOBapUBaThCs, OOCYXKIAaTh MPOLUECC M pPE3yJbTaT pabOThI;
000011aTh MHEHHUS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B TPYMIOBBIX (Gopmax padoThl (0OCyXaeHHs, OOMEH MHEHH,
«MO3TOBBIC INTYPMB» ¥ HWHBIE); BBHIIOIHATH CBOIO YacTb palbOTBHl W
KOOPJIMHHUPOBATh CBOM JCHCTBHUS C APYTHMMH Wi€HAMH KOMaHIbBI; OIEHUBATh
KauecTBO  CBOETr0  BKJIaJa B  OOMMIA  TPOAYKT 1O  KPUTEPHUAM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

3) Vuueepcanvuvie pezynamuenvle Oelicmeus, obecneuusarom @opmuposarue
CMBLCIOBLIX YCMAHOBOK U HCUBHEHHBIX HABLIKOB TUYHOCHIU.

Camoopranuzanusi:

COCTaBJISITh IIJIAH, QJTOPUTM PEIICHUS 3aJadd, BBIOMpATh CIOCOO pEIICHUsS ¢
Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ yUETOM HOBOM MHPOpPMALIUH.

CaMOKOHTPOJIB:

BJIaJIETh HABBIKAMU MO3HABATEIHHON pedIEKCUN KaK OCO3HAHUS COBEPIIIAEMBIX
JIEUCTBUN U MBICTUTENBHBIX MPOIIECCOB, X PE3yJbTATOB; BJIA/IETh CIIOCOOAMU
CaMOITPOBEPKH,  CAaMOKOHTpOJIA  Ipolecca W pe3ysibTara  pPeLIeHUs
MaTEMaTHYECKOM 3a/1a4H;

MPENBULIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PEIICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITEIHCTB,
TAHHBIX, HAWJACHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LIETU U YCIOBUSIM, OOBSICHATH MPUUUHBI
JOCTH)KEHUSI WIIA HEJIOCTH)KEHHSI pPE3yJIbTaTOB JEATEIbHOCTH, HAXOAHTh
OLIHOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenune yueOHOTO Kypca «Ajiredpa ¥ Hadajla MaTEMaTUYECKOTrO aHalIu3a» Ha
YpOBHE CpeAHero oOmiero oOpa3oBaHUA JOJDKHO OOecledyrBaTh JOCTHKEHUE
CJIEIYIOIIMX NPEIMETHBIX 00pa30BaTENIbHBIX PE3YyIbTaTOB:

10 KJIACC

Yuciaa 1 BBIYUCTCHUSA

OnepupoBarh  MOHATUSAMH:  PAUUMOHAIBHOE W JIEWCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHAS U JIECSITUUHAs APOOb, IPOLIEHTHI.

BrInonHATE apuMeTnyecKkrue onepaluy ¢ paiuoOHAIbHBIMA U JE€HCTBUTEIbHBIMU
YU CIIAMU.

BoeinonHATe npuOIMAKEHHBIE BBIYUCICHUS, MCIONb3Ys IpaBWiIa OKpPYIJICHUS,
JeaTh MPUKUIKY U OLICHKY PE3yJIbTaTa BIYMCICHUN.

OnepupoBarh MOHATUSMU: CTENEHb C LIEJBIM TOKa3zaTeneM; cTaHaapTHas (opma
3aIMCU  JEUCTBUTENBHOTO YHCIA, KOPEHb HATYpPaJbHOM CTENEHH; HCIOJIb30BaTh
MOAXOASAIIYI0 (GOpMY 3alUCU JEHCTBUTEIBHBIX YHUCEN ISl PEIICHHS] MPaKTUYECKUX
3a/1a4 U NPEIACTABICHUS JaHHBIX.

OnepupoBarh MNOHATHSIMHU: CHUHYC, KOCMHYC M TAaHI'€HC MPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aMKCh IMPOM3BOJBHOTO YIja uyepe3 OOpaTHble TPUTOHOMETPUUYECKUE
GyHKLIMH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh MNOHATHSAMH: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIIBHOE, HMPPALMOHAIBHOE YPABHEHHME, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoinonusaTe mpeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUW M pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoinonusATe mpeoOpa3oBaHUs LETBIX, PAUUOHAIBHBIX U HUPPALUOHATIBHBIX
BBIPQKEHUW W PEIIaTh OCHOBHBIE THIBI LEJbIX, PAMOHAIBHBIX U WPPalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

[IpumeHsaTs ypaBHEHHs U HEPABEHCTBA Ul PELICHUS MAaTeMAaTUYECKUX 3ajay U
3a]1a4 U3 pa3IUYHbIX 00JaCTe HAyKU U peanbHOMN KU3HH.

MonennpoBaTh peanbHbIE CUTYal[MH Ha SI3bIKE ajreOpbl, COCTABIIATH BBIPAXKEHUS,
YpaBHEHUsI, HEPABEHCTBA 110 YCJIOBUIO 33Ja4d, UCCIEAOBATH IIOCTPOCHHBIE MOJIEIU C
UCII0JIb30BAaHUEM anmnapara anreOpsl.



DYyHKIUU U TPaPuKH

OmnepupoBath TOHATUAMU: (YHKIHUSA, CIOCOOBI 3aJaHUS (PYHKIHMH, OO0JacTb
OTIpe/IeNICHUS] U MHOKECTBO 3HaYeHUH (yHKINH, rpaduK QyHKIUU, B3aUMHO 0OpaTHBIE
(GyHKITUH.

OnepupoBaTh MOHATHAMH: YETHOCTh M HEUYETHOCTb (PYHKUMH, HYIU (QYHKIUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBath rpaduku QyHKUIWN A pELICHUS] YpaBHEHUIA.

Crpouts ¥ uuTaTh rpadUKU JIUHEWMHON (YHKUMH, KBaIpaTUYHOW (yHKIUH,
CTENEHHOHN (PYHKIIMH C LEJIBIM IT0KA3aTENIEM.

Hcnonp3oBath rpa@uku pyHKIMNA 715 UCCIETOBAHUS MIPOLIECCOB U 3aBUCUMOCTEHN
MpU pELIEHUU 3a]a4 U3 JPYTUX YYEOHBIX MPEIMETOB U PEANbHOW XKU3HU; BBIPAXKATh
(hopMynamMu 3aBUCUMOCTH MEK]Ty BEJIMUNHAMH.

Hayana mareMaTH4ecKOro aHaIu3a

OnepupoBaTb  MOHATUSAMHU:  IOCJIEJOBATEIBHOCTb,  apUpMETHUECKass U
reOMETPUYECKASI IPOTPECCHUMN.

OnepupoBarh  MOHATUSAMHU:  OECKOHEYHO  yOBbIBalIas  I'eOMETpUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOrPECCUHU.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonbp30BaTh CBOMCTBA IIOCIEIOBATEIBHOCTEM M IPOTPECCUU I PELICHUS
peanbHbIX 3a/1a4 NPUKIIAIHOTO XapaKTepa.

MHoKecTBa M JIOTMKA

OnepupoBath MOHATUSAMH: MHOKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcronbs30BaTh TEOPETHKO-MHOXXECTBEHHBIM anmapar sl ONUCAaHUS PEaJbHBIX
MIPOLIECCOB U SIBJICHUH, TP PEIICHUHU 33]a4 U3 JIPYrHX y4eOHbBIX PEIMETOB.

OrneprpoBaTh NOHATUSAMH: ONIPEIEIEHNE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.

11 KITACC

Yuciia ¥ BBIYUCTICHUS

OnepupoBaTh MOHATHSIMU: HATYpaJIbHOE, LIEJI0€ YUCIIO; MCIOJb30BaTh MPU3HAKU
JNEJIMMOCTH LEJbIX YHCEN, Pa3JI0KEHUE YHCIIA HA TMPOCTHIE MHOXUTENIU IS PELICHUS
3a7ad4.

OnepupoBaTh NOHSATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh TOHATHSAMHU: JIOTapu(M dYHCIIA, NECITHYHbIE W HATypaJIbHBIC
norapu@Msl.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHsATH CBOMCTBaA CTEMEHU sl MpeoOpa3oBaHMs BBIPAKEHUI; ONEPUPOBAThH
MOHATUSMU: IIOKA3aTE€JIbHOEC YPAaBHEHUME M HEPABEHCTBO; pELIaTb OCHOBHBIC TUIIbI
MOKAa3aTEJIbHbIX YPABHEHNU U HEPABEHCTB.



BoimonuaTe  mpeoOpa3oBaHMs  BBIP@KEHMH,  COJIEPXKAIUX  JIOTAPU(PMBL;
OTEpUPOBATh TMOHATUSAMU: JIOTapu(MUYECKOE YpaBHEHHE W HEPABEHCTBO; peIIaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPABHEHHI U HEPABEHCTB.

Haxonuts penieHus npocTedmX TPUTOHOMETPHUUECKUX HEPABEHCTB.

OnepupoBarh NOHATUSAMHU: CUCTEMA JIMHEWHBIX YPABHEHUHM M €€ PEIICHHUE;
HCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHHUN [T PELICHUS IPAKTUYECKUX 3a4a4.

HaxomuTe pemeHnss nmpoCcTEMIIMX CHUCTEM M COBOKYIHOCTEM PalMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MonennpoBaTh peanbHblEe CUTYyallMl Ha SI3bIKE ajareOpbl, COCTABIIATH BBIPAKEHUS,
YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJa4y, UCCIIEN0BATh IIOCTPOCHHBIE
MOJIEJIN C UCIIOJIb30BAaHUEM allapara ajreopsbl.

DOyHKUMU U TpaGUuKH

OnepupoBatb MOHATHAMMU: [IEPUOANYECKAs GyHKIMS, IIPOMEXKYTKHU
MOHOTOHHOCTH (DYHKLIMH, TOYKU KCTpeMyMma (pyHKUIHH, HauOoJblliee U HAauMEHbIIIEe
3Ha4YCHHUA (PYHKIIMU HA MPOMEXKYTKE; MCIOJIb30BATh UX JJII UCCIENOBAHMS (PYHKIUH,
3aJIaHHOM TpaUKOM.

OnepupoBarh NOHATUSAMHU: TpaUKKM MOKA3aTEeIbHOM, JOrapupMUYECKO U
TPUTOHOMETPUUECKUX (YHKUMN; H300pakaTh HUX Ha KOOPAMHATHOW IUIOCKOCTU H
MCIIOJIb30BaTh ISl PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300paxxatb Ha KOOPAMHATHOW IJIOCKOCTH TpadUKU JHHEHHBIX ypaBHEHHUH U
HCIIOJIb30BaTh UX IS PEIIECHHS] CUCTEMBI TMHENHBIX YPABHEHU.

Ucnionn3oBath rpaduku GyHKIUI 1Sl KCCIEA0BAHMS MTPOIIECCOB U 3aBUCUMOCTEN
U3 JPYTUX YYEOHBIX JUCIUILINH.

Hayajia MaTeMaTH4eCKOro aHaIM3a

OnepupoBarh MOHATUSAMU: HENpEpbIBHAs (PYHKUUSA; NPOU3BOAHAS (YHKUHUU;
UCIIOJIb30BaTh T€OMETPUYECKUI M (PU3MYECKHI CMBICT NPOU3BOJHOM [JISl pEelIeHUs
3aaad.

HaxomuTh mNpou3BOJHBIE 3JIEMEHTAapHbIX (YHKUIUN, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, TPOU3BEJCHUS, YACTHOTO (PYHKIUH.

Hcnonb3oBaTh MPOU3BOAHYIO AJIA MCCIENOBaHUS (DYHKIIMM HA MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSATH PE3YJIbTAThl UCCIEIOBAHMS K TOCTPOEHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO JUIl  HAXOXKACHUSA HAWIYYILIETO pElIeHUus B
IIPUKJIAJIHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBarh  MOHATHUAMM:  MEpBOOOpa3Hass W MHTErpaji;  MOHUMATH
reOMEeTPUUYECKUN U PU3NYECKUI CMBICI UHTErpasa.

Haxomuts mepBooOpa3Hbie 3JI€MEHTAPHBIX (DYHKLMN; BBIYUCIATH WHTErpai Io
dopmyne Herorona—JleitOnuna.

Pemare npuknagHele 3agauv, B TOM YHCIE COLHAAIBHO-DKOHOMHYECKOIO U
(U3MYECKOTO XapaKTepa, CPeACTBAMU MaTEMAaTHYECKOr0 aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoJsmn4yecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne (undgposbie)
NPOrpaMMsbl Konrpoubnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
MHoOXecTBa pallMOHAIBHBIX U
1 JIEMCTBUTEIILHBIX YKcell. PanoHaibHbIE 14 1
YpaBHEHUS U HEPABEHCTBA
5 Oynkiun 1 rpadguku. CTEneHb ¢ MeIbIM 6
II0Ka3areieM
3 Apudmernaeckuii KOpeHb N—0i CTETIeHH. 18 1
WppanmonanbHble ypaBHEHUs U HEPABEHCTBA
4 @opMyIbl TPUTOHOMETPHH. 29 1
TpuronomeTpuuecke ypaBHEHHs
5 [TocnenoBareabHOCTH M IPOIPECCUH 5
5 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS 3 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




11 KITACC

Ne HauMenoBanmue pasesioB U TeM KoaunuyectBo 4yacos
n/m nporpaMmmMbl Bcero Kontposbubie IIpakruueckue UIeKTPOHHbIE (1L (PPOBLIC)
paGoThI paGoThI o0pa3oBaTebHbIE PecypChl
CreneHb ¢ palioHAILHBIM TIOKa3aTeNIeM.
1 [TokazarenpHas ¢pyHkuus. [lokazarensHbie 12 1
YpaBHEHHSI 1 HEPABEHCTBA
5 Jlorapudmuueckas GyHKIUS. 12
Jlorapudmuueckie ypaBHEHHs 1 HEPAaBCHCTBA
3 Tpuronomerpuyeckue GyHKIHHA U UX 9 1
rpaduku. TpuroHOMeTpHUECKHUE HEPABCHCTBA
4 [TpousBoanas. [IpumeneHue mpou3BOIHOM 24 1
3) WuTerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHeHUN 12 1
7 HarypanbHble 1 niensiedncia 6
8 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 18 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa 1 HavaJla MaTeMaTuueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIiuoHepHOE 00I1IECTBO

«3parenbetBO «lIpocBenieHne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
Anrebpa u Hadaja MaTeMaTudeckoro aHainusa.Jlunakrunueckue marepuansl. 10

KJI1accC

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

http://www.school.edu.ru/
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