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MMOACHUTEJIBHAS 3ATIINCKA

Pabouas mporpamma yueOHOTO Kypca «Ayredpa u Hayajia MaTeMaTUYECKOTro
aHanu3a» 0a3oBoro ypoBHs s oOydaroniuxcsi 10 —11 kimaccoB pa3paboraHa Ha
ocHOBe DeiepabHOTO TOCYIaPCTBEHHOTO 00pa30BaTENILHOTO CTAHIAPTa CPEAHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
NPEIBbIBISIEMBIX K MaTeMaTH4ecKoMy OOpa30oBaHHIO, M TPAIUIUNA POCCHUICKOTO
oOpazoBanusa. Peanmuzamusi mporpaMMbl o0ecredrBaeT OBJIAJCHUE KIIOYEBBIMU
KOMIETCHIIUSMH, COCTABIISIONIMMHU OCHOBY JJII CAaMOPa3BUTHS M HEMPEPHIBHOTO
00pa30BaHus, IETOCTHOCTh OOIIEKYIHTYPHOTO, TUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JTMYHOCTH O0yUJAOITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauana mMaTeMaTHYECKOTO aHaJIW3a» SIBISETCA OJAHUM M3
HanOoJIee 3HAYMMBIX B IIPOTPaMMe CTapIlIeH IIKOJIbI, TOCKOJIbKY, C OJTHON CTOPOHBI,
OH 00ecTeunBaeT WHCTPYMEHTAIBHYIO 0a3y Uil M3Y4YeHHS BCEX ECTECTBEHHO-
HAy4YHBIX KYPCOB, a C JAPYrod CTOPOHBI, (POPMHPYET JIOTHYECKOE U aOCTPaKTHOE
MBIIIJICHUE y4YalluXCsd Ha YPOBHE, HEOOXOJAMMOM JUII OCBOCHHUS KYpCOB
UH(GOPMATHUKH, 00111eCTBO3HAHUSI, UCTOPUH, CIIOBECHOCTH. B pamkax TaHHOTO Kypca
ydaliuecs OBJIJIEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOW HayKH, KOTopas
bopMyIHpyET CBOM TOCTHKEHHS B MaTeMaTHYECKOH opme.

Kypc anreOpsl 1 Hayanm MaTeMaTHYECKOTO aHalu3a 3aKJIa/IbIBA€T OCHOBY IS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMHUHU, OWUOJOTHUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HSKOHOMHUKM M OOIIECTBEHHOW >KW3HH, IO3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOoXe BpeMsi OBIajcHUE
a0CTpaKTHBIMU W JIOTHYECKH CTPOTMMH MaTeMaTHUYEeCKUMHU KOHCTPYKIUSMU
pa3BHBAET YMEHHE HAXOJAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HMCTHHHOCTH
YTBEPKJICHUS, UCTIOIB30BaTh 0000IEHNEe U KOHKPETHU3AIUIo, adCTparupoBaHue u
aHaJNIoOTHI0, POPMUPYET KPEeaTUBHOE U KPUTHUECKOE MbIIIIeHUE. B Xo/1e n3ydenus
anreOppl W HaYaJll MaTeMAaTUYeCKOrO aHajiu3a B CTaplledl IIKoJie ydalluecs
MOJIYYatOT HOBBIM OIBIT PEMICHUS TMPUKIATHBIX 3a7a4, CaMOCTOSTEIBHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJENCH pEaNbHBIX CHUTYallud U WHTEPIpPETAINH
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCA C  NpUMEpPaMH  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B TIPHPOJAE, HAYKE H B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEeMaTHIECKUMHU OTKPBITHSIMHU U KX aBTOPaMHU.

Kypc obnmamaeT 3HaUYMTENHHBIM BOCHMUTATEIBHBIM TMOTCHIIMAIOM, KOTOPBIN
peanusyeTcs Kak 4depe3 ydeOHbI Marepuall, clocOOCTBYIOIMIMKN (POpMUPOBAHHIO
HAyYHOTO MHUPOBO33PCHHS, TaK W Yepe3 crenuPuKy ydeOHOU MesaTeTbHOCTH,



TpeOyrouiei CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 34 MOJIYYEHHBIN PE3YIbTaT.

B ocHoBe MeToauku oOydeHus anredpe U HayanaMm MaTeMaTUYecKOro aHaian3a
JIKUT EATEIbHOCTHBIA IPUHIIUI 00yUEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTeMaTUYECKOTO aHAIIM3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOANYECKUE JIMHUM: «HUuncna U BBIYHUCICHUSY,
«DyHKIMH U TpaduKn», «YpaBHEHUs U HEpaBeHCTBay», «Havyaia Maremaruueckoro
aHanu3a», «MHOXKECTBA U JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKNE
JUHUM H3Yy4yaloTCsl Ha MPOTSHDKEHUM JBYX JIET OOy4eHHs B CTaplued IIKOJe,
€CTECTBEHHO JONOJIHSSA APYT JPYyra U MOCTEIEHHO HACHIIIAsACh HOBBIMU TEMaMU U
paznenamu. JlaHHBIA Kypc SIBJISIETCS MHTETPATUBHBIM, MOCKOJIbBKY OOBEIUHSET B
cebe cojaepaHUE HECKOJbKMX MaTeMaTH4YeCKUX JUCIUIUIMH:  anredpa,
TPUTOHOMETPHS, MATEMATUUECKUI aHAJIN3, TEOPUS MHOXKECTB U Ap. [lo mepe Toro
KaK ydaluecs OBIaJeBaloT BCE 0OoJjiee MMPOKUM MaTEMaTUYECKUM amnmnaparoM, y
HUX TIOCNIEJOBATEIbHO (QOPMUPYETCSI W COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEMAaTHUYECKYIO0 MOJIENIb PEAIbHOM CUTYallMH, IPUMEHATH 3HAHUS, TOJIYYEHHBIE B
Kypce «Aurebpa W Hayala MaTeMaTHYECKOrO aHalu3ay, I pelIeHUs
CaMOCTOSITETILHO ~ C(POPMYJIIMPOBAHHON MaTEeMaTHYEeCKOM 3adadd, a 3aTeM
UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3YIIbTaT.

CopnepxaTtenbHo-MeTOAMYECKasd JTUHUSA «YUucaa W BBIYMCIEHUS» 3aBEpLIACT
(bopMHUpOBaHUE HABBIKOB HMCIIOJIH30BAHUS JEHCTBUTENBHBIX YHUCEIN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOW IKoje. B crapmielt mkoie oco0oe BHUMAaHHE YIENIsSeTCs
(GOpMHUPOBaHUIO TPOYHBIX BBHIYUCIUTEIbHBIX HAaBBIKOB, BKJIIOYAIONIUX B ce0s
UCIIOJIb30BaHUE PA3MUYHBIX (POpPM 3alUCHU JACHCTBUTENHHOIO YHCIA, YMEHHE
pPallMOHAIBHO BBIIOJIHATh JEHUCTBUS C HUMM, JI€JIaThb NPUKHUIKY, OLICHUBATh
pesynbrar. OOyuaromuyecs TMOJy4YaloT HaBbIKM NPUOIMKEHHBIX BBIUMCICHUMH,
BBITIOJIHCHUSL JICMCTBUU C 4YHCJIAMH, 3allMCaHHBIMU B CTaHIApTHOH Qopme,
UCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHU .

JIuans «YpaBHEHHS W HEPABEHCTBA» PEANU3YETCAd HA MNPOTSHKEHUU BCETO
oOyueHus B CTaplIed MIKOJIe, TOCKOJbKY B KaXIOM pasfese MpOorpaMMbl
MPETyCMOTPEHO PEIICHUE COOTBETCTBYIOMIMX 3ahayu. OOydaromuecs OBJIAJICBAIOT
Pa3IMYHBIMU METOJAMHU PEIIEHUs LENbIX, PALUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX W  TPUTOHOMETPUYECKHUX  ypaBHEHUH,
HEPABEHCTB U UX cUCTEM. [lonydeHHbIE YMEHUS UCTIONIB3YIOTCS IIPU UCCIIETOBAHUH
(GYHKIIMHA ¢ TIOMOIIBIO MPOU3BOIHON, pPENICHUH MPUKIAAHBIX 33/7ad W 3aj1ad Ha
HAaXOXJCHUE HauOONBIIMX W HAUMEHBIIUX 3HaueHud ¢yHKuun. JlanHas
coaepkaTelibHasi JMHUS BKJIOYaeT B celdd Takke (OpMUpPOBAHHE YMEHHUM
BBITIOJIHATH pacu€Thl 1o (opMmynam, MpeoOpa3oBaHUs UEIbIX, PallUOHAJIbHBIX,
WPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHUM, a TAK)KE BBIPAXKCHUH,
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collepKallluX CTeneHu U Jyorapu@mel. biaronaps u3ydeHuro anredpanyeckoro
MaTtepuaia IpOMCXOAUT JalbHeIIee pa3BUTHE aITOPUTMHUECKOTO U aOCTPAKTHOTO
MBIIIUICHUST y4daluxcsi, (GOpMHUPYIOTCSI HAaBBIKM JEIYKTHUBHBIX PACCYKJICHHI,
paboThl C CHMBOJBHBIMU (OpMamMH, NPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJE PABEHCTB M HEPAaBEHCTB. AJreOpa npeasiaraeT 3¢p(HeKTUBHbIE
MHCTPYMEHTBI Il PELIEHUs NPAKTUYECKUX M ECTECTBEHHO-HAyuYHbIX 3ajiad,
HarJIAIHO IEGMOHCTPUPYET CBOM BO3MOKHOCTH KakK sI3bIKa HAYKH.

CopepxarenbHo-MeToanveckass JuHUS «DyHKIMU U rpadukuw» TECHO
NEPEIIeTaeTCsl ¢ IPYTUMU JIUHUSAMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T
NOCJIEIOBATENIbHOCTh N3YUeHHs MaTepuana. M3yduenue creneHHom, moKa3aTeabHOM,
JorapuMUYECKO U TPUTOHOMETPUYECKUX (DYHKIMI, UX CBOMCTB M TpaduKOB,
UCIIOJIb30BaHue (YHKIMHA AJi1 pelieHus 3a7ad U3 JpYrux y4eOHbIX MPEAMETOB U
peanbHON >KM3HU TECHO CBSA3aHO KAaK C MAaT€MaTUYECKUM aHajJu30M, TaK U C
pelIeHreM ypaBHEHUN U HepaBeHCTB. lIpu 3Tom Oonbllioe BHUMAaHHE YIENSIETCS
(bopMHUpOBaHUIO YMEHUS BbIpaXKaTh (HOPMYJIaMU 3aBUCUMOCTH MEXKY Pa3IuYHbIMU
BEJIMYMHAMH, HCCJIEAOBATh TOJYYeHHbIE (YHKIHUHU, CTPOUTh HX TpaduKH.
Matepuai 3Toii coepxKaTeIbHON JTMHUK HAlleJIEH Ha pa3BUTHE YMEHUN U HaBBIKOB,
MO3BOJIAIONINX BBIPAKATh 3aBUCUMOCTH MEK]y BEIMUYMHAMU B pa3InyHON (opme:
aHaJTUTUYECKOU, rpaduueckoil u cioBecHoW. Ero wusydeHue cmocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K O000OIIEHUI0 W
KOHKpPETHU3alllH, NCII0JIb30BAHUIO aHAJIOTHA.

ConepxarenbHass nuHUA «Hayama MareMaTHYecKoro aHalin3a» MO3BOJSET
CYILIECTBEHHO PAaCIIMpPUTh KPYyr KaKk MaTeMaTH4YEeCKHUX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYITHBIX 00YYalONIMMCs, Y KOTOPBIX MOSIBISIETCS BO3MOXKHOCTh MCCIIEIOBATh U
CTPOUTH Tpaduku QYHKIMHN, ONIPEACIISITh X HAUOOJIBIINE U HAMMEHBIITHE 3HAUYCHUSI,
BBIUUCTATh TUTOMaan (Guryp m oOBEMBI TeN, HAXOIUTh CKOPOCTU U YCKOPEHUS
npoueccoB. JlaHHasg colepxaTeiabHas JMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
NOCTPOEHUSI MaTEMAaTUYECKUX MOJEJIEH peallbHbIX CHUTYyaluil, HaXOXKICHUS
HaWJIy4dIller0 PEUICHUs B MPUKIAIHBIX, B TOM YHCIIE COLUAIbHO-D)KOHOMUYECKUX,
3a7layaXx. 3HAKOMCTBO C OCHOBAaMH MAaTE€MATHYECKOIO AaHAJIM3a CIHOCOOCTBYET
Pa3BUTHIO a0CTPAaKTHOTO, (POPMATBLHO-TOTHUYECKOTO M KPEATHBHOTO MBINIJICHUS,
dbopMHUpOBaHUIO YMEHUH PACTIO3HABATH MPOSBICHUS 3aKOHOB MAaTEMaTHUKU B HAyKe,
TEXHUKEe M HUcKyccTBe. OOydarommuecs Y3HAIOT O BBIJAIOLUIUXCA pe3yibTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTHUS MAaTEMATUKU KaK HayKH, U UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKAs JIUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBSIEHA  3JEMEHTaM  TEOPHMM  MHOXECTB.  |€OpEeTHKO-MHOXKECTBEHHBIE
MPECTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJBHOM MAaTEeMaTUKW W MpPEAJiaraioT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIOIMI BCE pa3/ieibl MATEMATHKU U €€
MIPUJIOKEHHU I, OHM CBS3BIBAIOT Pa3HbIE MAaTeMaTHYECKHE AUCHUIUIMHBI B €IMHOE
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nenoe. 1loaToMy BakHO JaTh BO3MOKHOCTH IIKOJIBHUKY ITOHHMATh TEOPETHKO-
MHO>KECTBEHHBIM S3BIK COBPEMEHHOM MATEMaTMKM W HCHOJb30BaTh €ro JUIs
BBIPAKEHUSI CBOMX MBICIICH.

B kypce «AnreOpa ¥ Hayajla MAaTeMaTHYE€CKOrO aHaIM3a» IPHUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMaTUYECKOTO MOJEIUPOBAHUSA, KOTOPBIE IPHU3BAHBI
c(hOopMHpPOBaTh HABBIKK MTOCTPOEHUSI MOJENEH pealbHbIX CUTYyallui, UCCIIEOBaHUS
ATUX MOJeNield C MOMOIIbI0 amnmapara aiareOpbl U MaTeMaTUYECKOTo aHaiu3a U
MHTEPIPETALNH [TOTYyUYECHHBIX PE3YJIbTATOB. Takue 3aaHus BIUIETEHBI B KQXKIbIN U3
pa3ziesioB NPOrpaMMBbl, MOCKOJIBKY BECh MaTEPHA Kypca IHPOKO UCIIONIb3YETCs IS
pelmieHns NpUKIaAHbIX 3afad. [Ipu pelmieHun peanbHbIX NPAKTUYECKUX 3a]1ad
y4yaliuecs pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIONb30BaTh aHAJIOTHI0, 0000IIaTh U KOHKPETU3HPOBATH
npobsnemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIECHUS TMPUKIIATHBIX
3a/lay OpraHu3yeTcsl B MPOIECCE M3YyUEHHUsI BCeX TeM Kypca «Aurebpa W Hayaia
MaTE€MaTHYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM 11aHe Ha M3ydYeHHUe Kypca anreOpsl 1 Hayaa MaTeMaTHIeCKOTO aHaIu3a
Ha 0a30BOM YpOBHE OTBOJUTCSA 2 yaca B Heaemo B 10 kimacce u 3 yaca B HEJICNIO B
11 ximacce, Bcero 3a aBa roga o0ydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia v BbIYUCTCHUS
Pannonansabie uncina. OOBIKHOBEHHBIE M JECSATHYHBIE APOOH, MPOLEHTHI,
OecKOHEUHblE  MepuoAuYeckue  Apodu. ApudMeThyecKue  Omepaluu ¢
palMOHANILHBIMU YKCJIaMu, peoOpa3oBaHus YMCIOBBIX BeIpaxeHui. [Ipumenenue
IpoOell U TMPOLEHTOB JUIsl PEIICHUs MPUKIAAHBIX 3a/1ad U3 Pa3IMYHBIX OTpacien
3HAHUU U peaIbHOMU KU3HHU.
JleficTBUTENIbHBIE 4KCla. PalnMOHanbHbIE W MPPALMOHAJIBHBIE YHUCTA.
Apudmernyeckue ornepanuu ¢ JeUCTBUTEIbHBIMH 4KciaMu. [IpubmmxkEéHnbie
BBIYMCIICHUS, ITPABUJIA OKPYTIICHHUS], IPUKHUJIKA U OLICHKA PE3YJIbTaTa BEIYUCICHUN.
Crenmenp ¢ menbiM  mnokazateneM. CrangaptHas  ¢opMa  3amucu
JIehCcTBUTENbHOrO yucia. Hcnonbp3oBaHue moaxonsiied  (opMmbl  3amucu
JNEUCTBUTENIBHBIX YHMCEN [JIsl PEIICHUS NPAKTUYECKUX 3adad WU MPEACTaBICHUS
JIAHHBIX.
ApudpmeTnyeckuii  KOpeHb  HaTypaJibHOW  cremeHu.  JledicTBus ¢
apu(PpMETUIECKUMHU KOPHSIMU HATYpPaJIbHOM CTEIeHH.
CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.
YpaBHeHUs U HEPABEHCTBA
ToxaecTBa U TOXKAECTBEHHBIEC TPEOOPA30BAHMSL.
IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHU . OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.
YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, penienre HepaBeHcTBa. Meton
UHTEPBAJIOB.
Pemenue nensix u 1poOHO-paIMOHATBHBIX YPaBHEHUN U HEPABEHCTB.
Pemenne nppanmoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.
Pemenne TpuroHoMeTprUUECKNX YpaBHEHUM.
[IprMmeHeHne ypaBHEHUN U HEPABEHCTB K PELIEHUIO0 MAaTEMAaTUYECKUX 3a]a4 U
3a/1a4y U3 Pa3IudHbIX 00JIacTel HAYKU U PEaIbHOM KU3HU.
DyHKUNH U TPaPUKH
Oyukmus, crnocoObl 3amanus (yakouwn. [paduk  dysknuu. Bzaumuo
oOpaTHbIe (DYHKIIHH.
OO6mactp ompeneneHuss ¥ MHOXECTBO 3HadeHW (QyHkruu. Hymm (ysxmmn.
[TpomexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE () YHKITUH.
Crenennas (pyHKIUSI C HATypaJbHBIM U 1I€JIbIM MOKa3aTeaeM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-0i CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKUX
(yHKIUI YUCIIOBOTO apryMEHTA.

Havaja MareMaTH4eCKOro aHAJIN3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJIaHUS MOCJIEJ0BATEIbHOCTEM.
MOHOTOHHBIC MOCJICIOBATCIILHOCTH.

ApudmeTndeckas u reoMeTprudeckasi mporpeccu. beckoHeuHo yObIBaroIas
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOU
nporpeccun. PopMysa CIOXKHBIX HPOUEHTOB. VCIONb30BaHME NPOTPECCUU IS
pELIEHUs PealIbHBIX 3a7a4 MIPUKIIAJIHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHoOk€eCcTBO, omnepalud HaJ MHOXecTBaMM. [[uarpammel Oiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO ammnapara Uil ONMCAaHUs PealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 3a7a4 U3 APYTUX YICOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CJI€ACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYUCTCHUS

HarypanbHbie u niensie yncna. [Ipu3Haky 1eTMMOCTH HETbIX YUCET.

Crenens ¢ paumoHaIbHBIM NOKa3aTeneM. CBOICTBA CTENEHHU.

Jlorapudwm uncna. JlecssTuuHble U HaTypajbHbIE JIOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBaHre BEIPAKEHUIA, COACPKAIINX JOTaApUPMBI.

[IpeoOGpa3zoBanre BBIPAKEHUM, COAEPKAIMIMX CTEEHH C pPAIMOHAIBHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckre ypaBHEHHUsS 1 HEPAaBEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHHU. PellieHne MpUKIaIHbIX 33/1ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CucTemMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHeHue ypaBHEHU, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKUX
3a/1a4 v 3aJ7]a4 U3 Pa3IMuHbIX 00JacTel HAYKH U peabHOM JKU3HHU.

DyHKUNH U TPAaPUKH

Oynkmus. [Tepuonnueckue pyakuu. [IpoMexyTKu MOHOTOHHOCTH () YHKITHH.
MakcumMyMbl ¥ MUHUMYMBI (QyHKIuU. Haumbombiniee u HauMeHbIEe 3HAUYCHHE
GYHKIIMN HA TIPOMEKYTKE.

Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U TpaUKH.

[lokazarenbHas u orapupmMudeckas QyHKIUHU, UX CBOWCTBA U rpaduKu.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pElICeHUs YPAaBHEHUW U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB GyHKIUN I HCCIEAOBaHUS MPOLECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HHUKAIOT IMPH PELIEHUU 3a1ad U3 APYrHuX y4deOHBIX
MPEIMETOB U PEAIbHON KU3HMU.

Havana MmaTeMaTH4eCKOro aHaJIu3a

HenpepoiBHble GyHKIMK. MeTOT MHTEPBAIOB JJIsl pELIEHUSI HEPABEHCTB.

[IpousBoanass  gyukuuu. ['eomeTpuyeckuid W QU3UYECKUA  CMBICI
ITPOM3BOIHOM.

[IpousBoaHble  3nMeMeHTapHBIX  QyHKUUMNA.  Dopmynbl  HaxXOXKIEHUS
IPOU3BOJIHON CyMMBbI, TPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[IpumMeHeHue Mpou3BOAHON K MCCIEAOBAHHMIO (DYHKIMIA HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GYHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHON MJII HAXOXKIEHUS HAWIYYIIETO pEIICHUS B
OPUKIAOHBIX 3a7adax, [Js ONpPEAENICHHs CKOPOCTH Mpolecca, 3aJaHHOIO
bopMyIoi uiamn rpadUuKoM.

[lepBooOpa3znas. Tabiuiia nepBooOPa3HBIX.

WNuterpan, ero reoMeTrpuyeckuii W (QU3HUYECKUA CMBICI. Bpraucienue
uHTerpana o ¢popmyne Herorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIbTATbBI

OcBoenne yueOHOro mnpeamera «MaTemaTukay JTOJDKHO 0OO€CHeunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeIHEro oOIero o0pa3oBaHusl CIEAYIONIUX TUYHOCTHBIX,
METaIpeJIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX Pe3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE PE3YyJbTAaThl OCBOCHHUS MPOrpaMMbl Yy4yeOHOTO TIpeameTa
«MaremaTuKa» XapaKTepU3yrTCs:

I'paxxnanckoe BocuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOT'O
U OTBETCTBEHHOI'O WJI€HAa POCCHUHUCKOTO OO0IecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl M TIp.), yMEHUEM
B3aUMOJICHICTBOBATh C COIMAJIBHBIMU HWHCTHUTYTaMH B COOTBETCTBHM C UX
GyHKIMSIMU ¥ Ha3HAYCHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPakIaHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOIUIOMY U HAaCTOSIIEMY POCCUMCKON MaTeMaTUKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHUKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOMN IIKOJIBI,
K HCIOJB30BAaHUIO ATUX JOCTHKEHHH B JIPYrMX HayKaX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

OCO3HAaHHUEM JTyXOBHBIX [EHHOCTEN POCCUKCKOTO Hapo/a;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, OTHUYECKOTO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHUKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOT'O BKJIAJa B TIOCTPOCHUE YCTOMYMBOTO OYTYIIETO.

DCTETUYECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKJIIOYas ACTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUH; BOCIIPUUMYHUBOCTHIO
K MaTeMaTUYECKHUM acIleKTaM pa3JInuHbIX BUJOB HCKYCCTBA.

®du3nuecKoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS TIPUMEHATh MAaTeMaTHYCCKHE 3HAHHUS B
HMHTEpecax 3J0pOBOro U 0€30macHOro odpasa >KM3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (370pOBOEC INMHTaHHE, COATAHCHPOBAHHBIA PEKUM 3aHATHN U
OTIIbIXa, peryisipHas (U3NIECKast aKTUBHOCTH ); PU3HMYECKOTO COBEPIICHCTBOBAHUS,
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOMN JEATEIHLHOCTBIO.

TpynoBoe BoCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHMEM ILIEHHOCTHU TPYAOIIO0UsS; MHTEPECOM K
paznuuHbIM  chepaM  NMPOPECCHOHAIBHOW  JEATEIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOH M €€ MNPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymieit npodeccud U peanu3oBbIBATH COOCTBEHHBIE >KU3HEHHBIC TIJIaHbI;
TOTOBHOCTBIO U  CHOCOOHOCTBIO K  MaTeMaTHU4yeckoMy oOpa3oBaHUIO U
caM0OOpa30BaHUI0 HAa NPOTSKEHUU BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU IPAKTUYECKUX 3a7a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHMMAHHEM BIHUSHUS
COLIMAJIbHO-PKOHOMHUYECKUX MPOLECCOB Ha COCTOSHHUE MPHUPOJAHON M COLUATBHOU
Cpelbl, OCO3HAaHMEM TJOOATBHOTO XapakTepa HSKOJOTMYECKHX Mpodiem;
OpUEHTaluel Ha NpPUMEHEHUE MaTeMaTHYeCKUX 3HaHUM Jis pelleHHs 3a7ad B
00J1aCTH OKPY’KaIOIIEH Cpeibl, INTAHUPOBAHUS TTOCTYIKOB U OLEHKH UX BO3MOMXHBIX
MOCIICJICTBUH /I OKPY’KAIOIIEH CpeIbl.

[leHHOCTH HAYYHOTO MO3HAHMUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKM W  OOIIECTBEHHOW  MPAaKTHKH, T[OHUMaHHEM
MaTEMaTUYECKOM HAyKh Kak cdepbl 4YeIOBEYECKOW MAEsTeNIbHOCTH, JTaroB €€
pa3BUTHS M 3HAYUMOCTH JJisi Pa3BUTHUs IUBWIM3ALIMM, OBJAJCHUEM SI3BIKOM
MaTEMaTUKA M MaTeMaTU4YEeCKON KYJIbTYpOol Kak CpeJCTBOM IO3HAHUS MHpA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYI0 U HCCIENOBATENbCKYIO AESTEIHHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTepU3yOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHBIMU
0euUCmBUAMU, YHUBEPCATbHLIMU Pe2YTIIMUSHBIMU OeUCEUIMU.

1)  Vuueepcanrvhvie  noznasamenvHvle  Oelicmsus,  0becneuusarom
Gopmuposanue 06a308blX KOSHUMUBHBIX NPOYeccos obyyarowuxcsa (oceoenue
Memo008  NO3HAHUSL — OKpYdCaowe2o  Mupa;,  HpuMeHeHue  J102UYecKUXx,
uccie008amenbCKux onepayull, yMmeHull pabomams ¢ uHgopmayuetr).

ba3oBble tornueckue IeMCTBHUS:

e BBIIBJISATh U XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTEMAaTUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHWH MEXIy MOHITHAMH; (DOpMyIUpOBATH
ONpeNeNiecHUs]  TMOHSTUH;  yCTaHABIMBATh  CYIIECTBEHHbIM  MPU3HAK
KJ1laccupuKauu, OCHOBAaHUS [ OOOOILIEHHS] M CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;
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BOCIPUHHMMATh, (OPMYIUPOBATb M  NPeoOpPa3OBBIBATh  CYXKJCHUSA:
YTBEPJUTEIbHbIE W OTPULATENbHbIC, €AMHUYHBIE, YAaCTHbIE U OOLIUE;
YCIIOBHBIE;

BBISIBISITh ~ MAaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBOopeunss B (aKTax, NAaHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npeagaratb KpUTEPUH JJIs BbISIBJICHUS 3aKOHOMEPHOCTEN 1 IPOTUBOPEUHIA;
JienaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
VHJYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3AKIFOYEHHUN 110 aHAJIOTUY;
IPOBOJIUTH CaMOCTOSITEIILHO JI0Ka3aTeNbCTBa MaTEeMaTHYECKUX
yTBEPKJEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApTyMEHTAIUIO,
OPUBOJIUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIbL;

BbIOMpaTh croco0 pemieHus yuyeOHOM 3aJayu (CpaBHHUBATh HECKOJIBKO
BapMAHTOB pelIeHUs, BbHIOMpaTh Hauboee MOAXOASIIMN ¢ y4€ToMm
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBrie HCCIICA0BATCIBCKUC )lefICTBI/ISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCICIOBATCIBCKUH MHCTPYMEHT TO3HAHUS;
(GbopMyIMpOBaTh BOMPOCH], (UKCUPYIONIME MPOTHBOpEUYHE, MpodieMy,
yCTaHaBIMBaTh HMCKOMOE MW  JaHHoe, (opMHpOBaTh  THIOTE3Y,
apryMEHTHUPOBATh CBOYO TIO3HIINIO, MHECHUE;

POBOJIUTH CaMOCTOSITEITLHO CTUTAHUPOBaHHBIH IKCIIEPUMEHT,
UCCIIEJIOBAHWE TI0 YCTAaHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUS, TMPOIECCA, BBISABICHUIO 3aBHCHUMOCTEH MEXITY
00BEKTaMHU, SIBJICHUSMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, WCCIICIOBAHUS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJAOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TIpoOIlecca, a TaKKe BBIIBUTATH
MIPEIMOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

PaGota ¢ undopmarueii:

BBISBIIATH AeUIIUTH HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX /I OTBETA HA
BOIIPOC U ISl PELICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMANMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (POPM IIPEICTaBICHNUS;

CTPYKTYPHpPOBaTh WH(MOPMAINIO, IPEACTABIATL €€ B Pa3IMYHBIX (PopMax,
WLTIOCTPUPOBATH TpadUIeCcKu;

OLICHUBATH HaJIE)KHOCTh uHpopManu o CaMOCTOSITEIIBHO
c(hOpMYyJIUPOBAHHBIM KPUTEPHUSIM.
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2)  VHusepcanrvhvle  KOMMYHUKamueHbvle  Oelicmeus,  00ecnedusarom
chopMUpOBAHHOCINb COYUATLHBIX HABLIKOG 00)UaAIOUJUXCS.

Ob61enue:

e BOCIPUHUMATH ¥ (OPMYIIHPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSIMHU
Y TIeJISIMH OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KATh CBOIO TOUKY 3PCHUS
B YCTHBIX U MMHCHbMEHHBIX TEKCTaX, /IaBaTh MOSICHCHUS IO XOIy PEIICHUS
3aJ1auyu, KOMMEHTHUPOBAThH MOJTYyYEHHBIN pE3ysIbTaT;

e B X0ji¢ OOCYXKJEHHUS 3a/aBaTh BOIPOCHI IO CYIIIECTBY 00CYK1aeMOM TEMBI,
pOOJIEMBI, peracMoi 3a/1a4uM, BHICKA3bIBATh MJICH, HAIICJIICHHBIC HA ITOUCK
pEIICHMS; COIMOCTaBIATh CBOM CYXKICHHS C CYXACHUIMHU JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3IMYMe W CXOJCTBO IO3UIINN; B
KOppeKTHOU hopme hOpMyITHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS,

e TMPEACTABIATH  PE3YJBTATBl  PEIICHWS  3a7a4d,  SKCICPHUMCHTA,
UCCIICIOBAHUS, IPOCKTA; CAMOCTOSTEIIBHO BEIOMPATh (POPMAT BBICTYILIICHUS
¢ yu€ToM 3aa4 MPE3CHTAIlUA U 0COOCHHOCTEH ayTUTOPHUH.

CoTpyaHUYECTBO:

e IIOHUMATh M UCIIOJIH30BATh IPEHMYIIECTBA KOMAaHIHOW U WHANBUYaTbHON
paboThI MPHU pEHICHUW YYCOHBIX 3a/ad; NPHHUMATh I€Jb COBMECTHOMU
NEeSTENbHOCTH, IUJIAHUPOBATh  OPraHU3allUI0  COBMECTHOM  paloTHhl,
pacnpenensiTh BHABI paboOT, JIOroBapuMBaThCA, OOCYXKIAaTh TMPOILECC HU
pe3ynbTat paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e YY4acCTBOBATh B IPYIIIOBBIX hopMax paboThl (00CykaeHUSI, 0OMEH MHCHUH,
«MO3TOBbI€ IITYPMbD» W HWHBIE); BBIMOJIHATH CBOIO YacThb pabOTHI U
KOOPJMHUPOBATH CBOM JACHCTBUS C IPYTUMU YJICHAMU KOMaH/Ibl; OLICHUBATh
KayecTBO CBOEro BKJaJa B OOmMMNA TPOAYKT TIO KPUTEPHUSIM,
c(hOpMyITHPOBAHHBIM YUYaCTHUKAMHU B3aHMOICHCTBHSI.

3) Vuueepcanvuvie pecynisamusnsie oeiicmaus, obecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCHIU.

Camoopranuzanus:

COCTaBIIAThH TUTAH, AITOPUTM PEIICHUS 33J]a4H, BEIOMPATh CIIOCOO pPEIIeHUS C
y4E€TOM MUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TMO3HABATENBHON pEQIIEKCUU KaK OCO3HAHUSA
COBEPIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB;
BJIQ/IETh CITIOCOOAMU CAMOITPOBEPKH, CAMOKOHTPOJIS TIpOTIecca U pe3yabTaTa
pEIICHHs] MaTEMaTHIECKOM 3a/1a4K;
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e TMPEIBUIETH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPYU PEILIEHUH 3a1a4H,
BHOCUTh KOPPEKTUBBI B JI€SITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAIICHHBIX OITMOOK, BBIBIIEHHBIX TPYIHOCTEH;

e OLICHMBAaTh COOTBETCTBHE pE3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IPUYMHBI JTOCTMKEHUS WIH HEJNOCTHKEHUS PE3YJIbTAaTOB JEATEIbHOCTH,
HaXOAUTh OUIMOKY, 1aBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTeMaTHYECKOTO aHAIHM3a»
Ha YpOBHE CpeIHEro oOuiero oOpa3oBaHUs JOJKHO 00ECTeuMBaTh JIOCTHXKEHHE
CJIEIYIOUINX MPEMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciia v BbIYUCTCHUS

OnepupoBaTh TOHATUSMHU: PAMOHAIIBHOE U JICHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOb, MPOIICHTHI.

Beimonusate  apudmernyeckwe  onepanmuu ¢ pallMOHAIBHBIMU U
JNEUCTBUTEIIBHBIMU YHCIIAMMU.

BoimonHaTs npuOamKEHHBIE BBIUUCIEHUS, UCTIONIB3YS MpaBUiia OKPYTICHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3YJIbTaTa BEIYUCICHUM.

OnepupoBaTh MOHATHUSAMU: CTENEHb C LEIbIM IOKa3aTeleM; CTaHJIapTHas
dopma 3ammMcu ACHUCTBUTENBHOTO YHCIA, KOPEHb HATypaldbHOW CTETCHHU;
MCIIOJIb30BaTh MOAXOASIIYI0 (OpPMY 3alTUCH IEHCTBUTEIBHBIX YUCEN ISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TAHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TaHI€HC MPOU3BOJIBHOTO YTJa;
MCIIOJIb30BaTh 3aIMKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIHH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; IIEIIOE,
palMOHANIBHOE, HPPALIMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUN U peIIaTh
TPUTOHOMETPUUYECKHUE YPABHECHMUS.

BreimonHATh mpeoOpa3oBaHMs TENBIX, PAIMOHAIBHBIX W HPPANMOHATBHBIX
BBIPAKCHUI U PELIATh OCHOBHBIC TUIBI LIEBIX, PALIMOHATBHBIX U UPPALHOHAIBHBIX
YpPaBHEHUW U HEPABEHCTB.

[IprMeHATh ypaBHEHHSI U HEPABEHCTBA ISl PELICHUS MAaTEMAaTUYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PeabHOM )KU3HH.
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MopenupoBaTh pealibHble CUTyalldd Ha S3bIKE alreOpbl, COCTaBIATH
BBIDAKEHHUS, YpPaBHEHMs, HEPABEHCTBA IO YCJIOBHIO 3aJlayd, MHCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C UCIIOIB30BAaHUEM allapara ajareopsl.

DyHKUUM U TPaPUKH

OnepupoBaTh MOHATUAMU: (QPYHKIHUSA, CIOCOOBI 3a/laHus (PYHKIMH, 00JacTb
ONpeJeNeHUs] U MHOXKECTBO 3HaueHWM (QyHKUMH, Tpa@uk (QYHKIUH, B3aUMHO
oOpaTHble (PYHKIIHH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEYETHOCTD (PYHKIUH, HYIH (PYHKIHUH,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduku GyHKUMMA 1S pelIeHUs] ypaBHEHUI.

Crtpoutb M uuTaTh rpaduku JIUMHEHHON (QYHKIMHU, KBaJPATUUYHON (YHKIIHH,
CTeNeHHOW (DYHKIIMU C 1IeJIbIM MOKa3aTelIeM.

Ucnonb3oBaTh rpaduku QyHKOUHA Uil  UCCIEAOBAHMUS TPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
KU3HU; BBIpAXXaTh (GOPMYyJIaMH 3aBUCUMOCTH MEXY BETMUYMHAMMU.

Hauyana maremaTn4eckoro aHajausa

OnepupoBaTh MOHSATUSMU: IOCJIENOBATEIBLHOCTh, apudmeTnueckas u
reOMETpPUYECKas MPOTrPECCHH.

OmnepupoBaTh NOHATUAMM: OECKOHEUYHO YOBIBaroOIIas TreoMeTpUuecKas
nporpeccusi, cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUYECKON NTPOrPECCU.

3aaBaTh MOCJIEI0BATENLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnosp30BaTh CBOMCTBA MOCIIEIOBATENIBHOCTEW U MIPOTPECCUM ISl PELICHHUS
peaNbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

MHoxecTBa H JIOTHKA

OnepupoBaTh NOHIATUSAMU: MHOXKECTBO, ONIEPALMH HAJl MHOKECTBAMHM.

Hcnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar sl ONUCaHUs pPeabHbIX
IPOLIECCOB U SIBICHUMN, IPU PEILICHUH 3aja4 U3 APYTrUX y4eOHBIX IPEIMETOB.

OnepupoBaTh  INOHATUSIMH: ONpENEIEHUEe,  TeopeMa, CJIEJICTBHE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yucja ¥ BbIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, II€J0€ YHCIO; MCIOIb30BaATh
NPU3HAKKU JICJIMMOCTH IEJIbIX YHCEJ, PA3JI0KEHHUE YHCJIa HA TIPOCThIE MHOXKUTEIN
JUJIS pEIICHUS 3a/1a4.

OnepupoBaTh MOHITUEM: CTEIIEHB C PAllMOHAIBHBIM MTOKa3aTeJIEM.

OnepupoBaTh MOHATHUSAMU: JIorapudM dYucia, TEeCATUYHBIE W HaTypajbHbBIC
norapu@mel.
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YpaBHeHUs U HEPABEHCTBA

[IpuMmeHsAT, CBOMCTBAa CTENEHWM JMJid [peoOpa3OBaHUsS  BBIPAKECHUMH;
ONEPUPOBATH MOHATUSAMM: ITOKA3aTEIBHOE YpPaBHEHHWE W HEPABEHCTBO; peElIaTh
OCHOBHBIE THIIBI IOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.

BeinmonHATh  mpeoOpa3oBaHUs  BBIPAKEHHM, COAEpKaIUX JIOTapu(MBbIL;
ONEepUPOBATH MOHATUAMU: JIOTApU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIaTh
OCHOBHBIE THIIBI JOTapU(PMUYECKUX YPABHEHUI U HEPABEHCTB.

HaxonuTe pemennst npoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMH: CHCTEMA JIMHEWHBIX YPAaBHEHUN U €€ pEIICHHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUN JJIS1 PEILICHUS TPAKTUYECKUX 3a/1a4.

HaxonuTh pemieHns mMpoCTEHIIMX CUCTEM U COBOKYIHOCTEN pPAallMOHAIBHBIX
YpaBHEHU U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyalldd Ha s3bIke aireOpbl, COCTaBIATH
BBIPDA)KCHUS, YPABHEHHMs, HEPABEHCTBA W CHUCTEMbI II0 YCIOBHUIO 3aJayH,
UCCJIeI0BATh TOCTPOCHHBIE MOJIENIH C MCTIONIB30BAHUEM allapaTa ajireopsbl.

DyHKIUM U rpaduKu

OnepupoBaTh  MOHATUSMU: MepuoAnyYeckas  (QyHKUMS, MPOMEKYTKHU
MOHOTOHHOCTH  (DYHKIIMH, TOYKM DOKCTpemMyma (yHKIuU, HauOosblliee U
HauMeHbIlee 3HaYeHUs (QYHKIMA Ha TPOMEXKYTKE; HCIOIb30BaTh WX A
uccienoBanus PYHKINH, 3aJaHHON rpapuKoOM.

OnepupoBaTh MOHATUAMH: TpadUKH TOKa3aTeNbHOM, Jorapu@Muyeckoil u
TPUTOHOMETPUYECKUX (PYHKIUI; M300pakaTh UX Ha KOOPAWHATHOM TJIOCKOCTU U
UCIIOJIb30BaTh IS PELIECHUs] YPaBHEHUN U HEPABEHCTB.

N3o00paxaTh Ha KOOPAUHATHOMN IJIOCKOCTH rpad)UKH JTUHEHHBIX YPaBHECHUHN 1
UCIIOJIb30BaTh UX JUIS PEIIEHUs] CUCTEMBI JIMHEWHBIX YPABHEHUM.

Hcnonb3oBaTh Tpaduku (QyHKIUNA JUIi  UCCIEAOBAHUS TPOIECCOB U
3aBUCUMOCTEH U3 APYTUX yUYEOHBIX AUCIUTUIHH.

Hayvajia MmaTeMaTH4€CKOr0 aHAJIN3A

OnepupoBaTh MOHATHIMU: HETIPEPHIBHAS (DYHKIHS; MTPOU3BOAHAS (DYHKIINH;
MCITIOJIb30BaTh TEOMETPUICCKUN B (PU3UUECKHUI CMBICI MPOU3BOHON I PEIICHUS
3a/1ad.

Haxoautb npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKINN, BBIYUCISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEICHNUS, YACTHOTO (PYHKIIUH.

Hcnonb30BaTh NPOU3BOAHYIO JUISl UCCIIEA0BaHNS (PYHKIMA HA MOHOTOHHOCTD
Y 3KCTPEMYMBI, IPUMEHATh PE3YyJIbTaThl HCCIEIOBAHUS K TOCTPOEHUIO I'pa(HKOB.

Hcnonp30BaTh NMPOM3BOAHYIO MUl HAXOXKACHHsS HAWIIY4dIIErO PEUICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIBHO-D)KOHOMUYECKUX, 3a/1a9aXx.

OnepupoBaTh NOHATHSAMHU: [EpBOOOpa3sHasi M  MHTErpajig; I[OHUMATh
F€OMETPUYECKUN U PUBHUECKUN CMBICII UHTETpaJa.
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HaxoauTte mepBooOpasHbIe 3JIEMEHTAPHBIX (PYHKITHI; BBIYUCIISATH HHTETPAJ 110
dbopmyne Hororona—JleitbHumna.

PemaTe npukiagHbIe 3a/1a4M, B TOM YUCJIE COMMATLHO-3KOHOMHYECKOTO H
¢u3nyeckoro xapakrepa, CpeCTBAMH MaTEMaTHIYECKOTO aHAIM3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbHIE)
KonTtpoJbHbie
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
MHOK€eCcTBa pallMOHAJIBHBIX U
1 JIEMCTBUTENbHBIX YUCeN. PalnOHAIbHBIE 14 1
YpaBHEHHUS U HEPaBEHCTBA
2 Oynkuuu u rpapuku. CTeneHb ¢ HeIbIM 6 POII
roKasaresemM
3 Apudmernueckuil KOpeHb N—OW CTETEHH. 18 1 PO
HppanmonanbHble ypaBHEHNS U HEPABEHCTBA
DopMmyJIbl
4 TPUTOHOMETPUU. T pPUTOHOMETPUIECCKHE 22 1 PO
ypaBHEHUS
5 [TocnenoBarenbHOCTH U TPOTPECCUM 5 POII
5 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 3 1
3HaHUU
OBIIEE KOJIMYECTBO HACOB I1O ITIPOTPAMME 68 4
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
n/n NMPOrpaMmblI Bcero Konrpoapre | Hpaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
CreneHs ¢ pallMOHAIBHBIM [T0OKA3aTEIEM.
1 [TokazarenpHas Qynkuus. [lokazaTenbHble 12 1 POIII
YpaBHEHHSI 1 HEPAaBEHCTBA
Jlorapudmuueckas GyHKIIHS.
2 JlorapudmMuueckre ypaBHEHUS U 12 POIII
HEpaBeHCTBa
Tpuronomerpuueckue GyHKINUN U UX
3 rpaduku. TpuroHoMeTpruaecKue 9 1 PoOII
HEpaBEeHCTBa
4 [TpousBonas. [Ipumenenne npon3BoIHON 24 1 PoOII
5 HHTerpan u ero npuMeHeHus 9 PoOII
6 Cucrembl ypaBHEHUH 12 1
7 HarypanbsHble 1 11e51b1e Yrciia 6
8 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3AIUS 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 6 0
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* MaTtematuka: anrebpa v Hauajga MaTeMaTUUECKOTO aHalli3a, TeOMETPHS.
Anrebpa u Hauana MaremMaTudeckoro ananusa, 10-11 knaccsl/ Anumos 111 A.,
Konsarun F0.M., TkaueBa M.B. u apyrue, AKIImoHepHO€E 00IIECTBO

«H3parenbcTBO «HpOCBGH_IeHI/Ie»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

POIII
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