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MNOACHUTEJIBHAS 3AIIUCKA

Pabouas nporpamma yueOHOro Kypca «Anredpa u Hayajla MaTEMaTUYECKOrO
aHayim3a» 0a30BOro ypoBHs ais oOywaromuxcs 10 —11 kimaccoB pazpaboraHa Ha
ocHoBe PeepanbHOIO rocy1apCTBEHHOTO 00pa30BaTEIBHOIO CTaHAAPTa CPEIHETO
oOmero oOpa3oBaHHMs, C Yy4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
OPEIbSIBISIEMBIX K MAaTeMAaTUYECKOMY OOpa30BaHHIO, U TPATUIUI POCCHICKOTO
oOpazoBanus. Peann3auus nporpamMmbsl 0OecClEYMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIETEHIIMSIMH, COCTABJIAIOIIMMU OCHOBY Ui CAaMOPa3BUTHUS U HENPEPHIBHOIO
o0Opa3oBaHusl, LIETOCTHOCTh OOIMIEKYJIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
pa3BUTHUS TMYHOCTU O0YUAIOIIUXCSL.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga MaTeMaTHUYECKOTO aHANIM3a» SIBISAETCS OAHUM W3
HamOoJiee 3HAYMMBIX B MpPOrpaMMe CTapiled IIKOJbl, MOCKOJbKY, C OJHOMU
CTOPOHBI, OH OO€CIeUYnBAeT MHCTPYMEHTAIbHYIO 0a3y Il H3Yy4eHUs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIPYroil CTOPOHBI, (POPMUPYET JIOTUYECKOE U
aOCTpakTHOE MBINIJICHUE Yy4YalluXcsi Ha YpOBHE, HEOOXOAMMOM MJii OCBOCHUS
KypcoB UH(MOpPMATHKH, OOIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecs OBJIAJEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOU
HAyKH, KOTopas (OpMyIHUPYET CBOU JOCTHKEHUS B MaTeMaTHUECKOH dopMme.

Kypc anrebpsl 1 Hayasl MaTeMaTUYECKOTO aHAIN3a 3aKJIabIBA€T OCHOBY JIS
YCIICITHOTO OBJAJEHUS 3aKOHAMHU (U3UKH, XUMHUHU, OHOJOTHUH, MOHMUMAHUS
OCHOBHBIX TEHJICHIMM 5SKOHOMUKM ¢ OOIIECTBEHHOW JKWU3HHM, IO3BOJIET
OpUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEAHEBHOW XM3HU. B TOXe Bpemsi OBialeHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMH MaTE€MaTHUYECKMMH KOHCTPYKLHUSIMU
pa3BUBaeT yMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3alMI0, a0CTparupoBaHue u
aHaJIOTUI0, (POPMUPYET KPEATUBHOE U KPUTHUUECKOE MbIlUIeHHe. B xone nzyueHus
anreOpsl M HavyaJl MAaTeMaTUYeCKOro aHaju3a B CTapUIedl IIKOoJe Yydaliuecs
NOJIy4alOT HOBBIM OINBIT PpEIICHHs MPUKIAIHBIX 3aJad, CaMOCTOSITEIBHOIO
MIOCTPOCHUSI MAaTEMaTHYECKHX MOJEIEH pPEaNbHBIX CUTYallM M WHTEpPHpETalud
MOJIYYEHHBIX  PELICHWH, 3HAKOMATCA C  NOpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B MPHUPOJAE, HAYKE M B MCKYCCTBE, C BBbLIAIOUIUMUCS
MaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

Kypc obnagaer 3HAUMTENbHBIM BOCIUTATENIbHBIM MOTEHIIMATIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4yeOHbId MaTepuall, CrocOoOCTBYIOMUNA (OPMHUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHMS, TaK M dYepe3 creuuuky ydeOHOH IesTeabHOCTH,



Tpebyroleit CaMOCTOATEIILHOCTH, AKKypaTHOCTH, IIPOIOJIKUTEIBHON
KOHIIEHTPAalMy BHUMAaHUs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBINA PE3YJIbTAaT.

B ocnoBe metomuku oOyueHus anreOpe M HauyajgaM MaTeMaTUYECKOTO
aHaJIN3a JIEKUT AESITEIbHOCTHBIN PUHIUI 00yUEHMUSL.

Crpykrypa Kypca «AnreOpa 1 Hayaaa MaTeMaTUYeCKOTO aHAJIN3a» BKIKOYAET
CIEAYIOUIME COAEPKATEIbHO-METOAMYECKHE JIMHUM: «Yucila W BBIYHCICHHSY,
«Dyakmun  u - rpadukm»y, «YpaBHeHMS U HepaBeHCTBa», «Hauwama
MaTeMaTH4yecKoro asHamusa», «MHoxectBa M JorTMKa». Bce OCHOBHBIE
COZIEPKATENBHO-METOANYECKUE JIMHUM H3Y4aroTCs HA MPOTSHKECHUM JBYX JIET
oOydeHHusl B cTaplleil ILIKOJE, €CTECTBEHHO OIOJIHAS APYr Ipyra U MOCTENEHHO
HAChIIAsCh HOBBIMM TeMaMHU W pasaenaMu. JlaHHBIM Kypc  SABISIETCSA
UHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B cebe CcoAepKaHhUe HECKOIbKHX
MaTeMaTUYECKUX AUCLHUIUIMH: ajire0pa, TPUTOHOMETPHS], MAaTEMAaTUYECKUI aHAIIU3,
Teopusi MHOXKeCcTB U Jp. [lo Mepe Toro kak ywamiuecs OBJIAZEBalOT BCE Ooiee
IMIMPOKUM MATEMATUYECKUM armapaToM, Y HUX MOCJIEeI0BaTEIbHO (POPMUPYETCS U
COBEpPLICHCTBYETCS YMEHUE CTPOMTb MATEMATUYECKYI0 MOJENb PEAIBHOU
CUTyalluu, TNPUMEHSITh 3HaHUA, TOJy4YeHHbIE B Kypce «AnreOpa u Hayana
MaTEMaTHUYECKOTO aHaJIN3ay, JUIsl PEIIEHUS CaMOCTOATEIbHO CHOPMYIUPOBAHHON
MaTEeMaTU4YEeCKOM 3a/1auy, a 3aTEM UHTEPIPETUPOBATh MOJyYECHHBIN PE3yJIbTaT.

CopepxxarenbHO-MeTOaAMYECKasA JIMHUAA «HUucna U BBIYUCIECHUS» 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS ACHCTBUTEIbHBIX YHUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOM IkoJie. B crapmiell mkosne oco0oe BHUMaHHUE YJIENSIETCA
(OpPMUPOBAHNIO TPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIOYAIOUIMX B ce0s
UCIIOJIb30BaHUE pAa3IMUYHBIX (OpM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPAllMOHAJIBHO BBINOJHATh JIEUCTBUS C HHUMH, Je€JaTh NPUKUIKY, OLICHUBATH
pe3ynpTaT. OOydarommecss MOMY4YalOT HAaBBIKU MPUONMKEHHBIX BBIYUCICHHM,
BBIMIOJIHEHMsI JEHCTBUI C YHWCIAMM, 3allMCAaHHBIMM B CTaHAapTHOW (opme,
VCIIOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKCHUM.

JIuHnsa «YpaBHEHHs M HEPABEHCTBA» PEAIM3YETCS HA NPOTSHKEHUM BCETO
oOydeHHss B CTapuieil MIKoJie, MOCKOJbKY B KaXXKIOM paszfelie IporpaMMbl
NPEIYCMOTPEHO PEIIEHHE COOTBETCTBYIOIMX 3afad. OOydaromuecs: OBIaJeBatOT
pa3IMYHBIMM METOJAMM PELICHUS LEJbIX, PAlUOHAIBHBIX, HPPALUOHAIBHBIX,
[OKAa3aTeNbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMH,
HEPABEHCTB U UX cucteM. [loydeHHbIe yMEHNs HCTIOJIB3YIOTCS IIPU UCCIIEA0BAHNUN
(GYHKIMI ¢ MOMOUIBIO MPOU3BOIHOM, PEHICHUM MPUKIAAHBIX 3a7ad U 3a7ad Ha
HaxXOXJECHWE HaumOOJBbIIMX W HAaUMEHbIIMX 3HaueHul ¢yHkuuu. JlaHHas
coJlep)KareibHasl JIMHUSA BKJIOYAeT B ce0d Takke (QOpMUPOBAHUE YMEHUU
BBIMOJHATh pacdy€rsl Mo (opMysiaM, IpeoOpa3oBaHUsl LENbIX, PalMOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, A TaKXKE BBIPAXKECHUU,



COJlepKalMX CTerneHu u Jjorapudmel. brnarogaps u3yudeHuio anreOpandecKkoro
Marepuaja  IMPOUMCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AITOPUTMHUYECKOTO U
aOCTPakTHOTO MBILIUICHUS YdYaliuxcs, (OPMHUPYIOTCS HAaBBIKH JEIYKTUBHBIX
paccyxaeHuid, paboOTl C  CUMBOJBHBIMM  (OpMaMu,  IpPeICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTENl B BHJI€ PAaBEHCTB M HEPABEHCTB. Anredpa
npeniaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBI JJIi pELIEHUS MNPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeTOMYeCcKass JMHUA «DYyHKIMM U TpaduKu» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUAMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEN0BATENBHOCTD W3Y4YEHHUS Marepuraa. Nsyuenune CTEIICHHOMU,
MOKa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIH, UX CBOWCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKUMU NI pelIeHus 3a7ad U3 JpYrux y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK M C pEIIeHHEeM ypaBHEHHWH U HepaBeHCTB. llpu 3TOM Oo0jblIOEe BHUMaHHE
ynemnsieTcs: GopMHpPOBAaHUIO YMEHUSI BBIpaKaTh (POpMyJaMHU 3aBUCUMOCTU MEXKITY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIEAO0BATh MOJIYYEHHbIE (PYHKIHMH, CTPOUTH HUX
rpaduku. Matepuan 3TOl cCOAepKaTENIbHON JIMHUM HAlLlEJEH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IIO3BOJSIIOIIMX BBIPAXATh 3aBUCHMOCTH MEXIy BEJIMYMHAMHU B
pa3nuuHOi (dopMe: aHAMUTHUECKOH, rpaduueckoil u cioBecHoil. Ero msyuenwue
CHOCOOCTBYET Ppa3BUTHUIO ANTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
00001IEHUIO U KOHKPETU3ALNH, UCTI0JIb30BAaHUIO AHAJIIOTUH.

CopnepxarenpHass nuHuA «Hadana MareMarndeckoro aHaiau3a» I03BOJISET
CYIIECTBEHHO PACIIMPUTh KPYI KaK MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYMHBIX 00YYarOMIMMCS, Y KOTOPBIX MOSBISIETCS BO3MOXKHOCTb MCCIEIOBATh U
cTpouTh rpadukud (YHKIUN, ONpEAeNsTh HX HauOOJbIIMNE W HAWMEHBIIHE
3HAYEHUs, BBIYUCIIATH IUIOWAaad (Uryp U OOBEMBI TEJl, HAXOIUTh CKOPOCTH U
YCKOpPEHMs IIpoleccoB. JlaHHas colep:KaresibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOEHUS MAaTEMAaTHYECKUX MOJEJIEU peajabHbIX CHTYalHH,
HaxXO0XJICHUS HAWIYYIIETO PELICHHs B IPUKIANHBIX, B TOM YHCJIE COLMAIBHO-
HDKOHOMUYECKUX, 3aJad4ax. 3JHAKOMCTBO C OCHOBAMU MaTEMATHYECKOIO aHAIN3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOrO, (POPMAIBLHO-IOTHYECKOIO U KPEaTUBHOTO
MBILUIEHUS, (POPMHUPOBAHUIO YMEHHMI pACIIO3HABATH IPOSIBICHUS 3aKOHOB
MaTeMaTHKd B HaykKe, TEXHHKE M HcKyccTBe. OOywaromyecss Y3HAIOT O
BBIJAIOIINXCSL PE3yJIbTATaX, ITOJYYEHHBIX B XOJE€ PA3BUTUS MATEMATUKHA Kak
HAyKH, U UX aBTOpax.

CopeprxarenbHO-MEeTOAUMYECKas JTUHUSA «MHOXKECTBA U JIOTUKa» B OCHOBHOM
IIOCBSLIIEHA  JJIEMEHTaM  TEOPUM  MHOXKECTB. [€OpETHKO-MHOKECTBEHHBIC
IIPEACTABICHNs MPOHU3BIBAIOT BECHh KyPC IIKOJIBHOM MATEMATHUKH W IPEIJIararoT



Haubosee YHUBEPCATbHBIN A3bIK, OOBEIUHSIIONINM BCE Pa3/Iesbl MAaTEMATUKH U €€
INPWIOKEHUN, OHH CBSI3BIBAIOT PA3HBIE MATEMATUYECKUE TUCLUUIUIMHBI B €IUHOE
uenoe. 1loatoMy BaXHO JaTh BO3MOXKHOCTH IIKOJIBHUKY ITOHMMAaTh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMaTUKU M MCIOJIb30BAaTh €r0 I
BBIPAKECHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Hayala MaTeMaTHYECKOrO aHAJINW3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTE€MaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(OpMHPOBATh HABBIKHU MOCTPOEHUS MOJIETIEN peabHbIX CUTYyalLUi, UCCIIEIOBAHUS
ATUX MOJEJEH C MOMOUIbI0 ammapaTa aiaredpbl U MaTeMaTHUYeCKOIo aHajau3a U
MHTEPIPETALUK TIOJyYCHHBIX PE3yNbTAaTOB. Takue 3aJaHus BIUIETCHBI B KaXKAbIH
U3 pa3/iesioB IPOrpaMMbl, MOCKOJBKY BECh MaTEpHall Kypca IUPOKO UCHOJb3YETCS
JUISL peLeHus] IPUKJIAAHBIX 3a1a4. [Ipy pemeHun peasbHbIX NPAKTUYECKUX 3a7ad
ydauecs: pa3BUBalOT HAOIIOAATEIBbHOCTh, YMEHHUE HAaXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBarTbesl, MCMOJIb30BaTh AHAJIOTHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHHUS MPHUKIAIHBIX
3aJa4 OpraHU3yeTCs B MPOIECCe M3YUEHHs BCEX TeM Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM muiaHe Ha HW3ydYeHHE Kypca aiareOpbl M Havyal MaTeMaTHYeCKOro
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 4aca B Henento B 10 kiacce u 3 Jaca B
Henemo B 11 kmacce, Bcero 3a nBa roma ooydenust — 170 gacos.



COJEPKAHUE YYEBHOI'O KYPCA
10 KITIACC

Yucnaa v BBIYUCICHUSA

PannonanbpHbeie unciaa. OOBIKHOBEHHBbIE U JECATUYHBIE JIPOOHU, MPOILIEHTHI,
OECKOHEUHbIE  MepuoAuvecKkue apodbu. ApudpMeruyeckue  omnepanuu ¢
palMOHANIBHBIMU YHUCIIAMU, IPE0Opa30BaHMs YUCIOBBIX BhIpakeHui. [IpumeHenue
Ipobeil 1 MPOLEHTOB AJsl PEIIeHUs MPUKIAAHBIX 3a7a4 U3 PAa3IMYHBIX OTpaciei
3HAHUM U PEAIbHOM KU3HH.

JelictBuTenpHble 4nciia. PalnyoHanbHBIE W UppallMOHANBHBIE YHKCIIA.
Apudmernueckre omnepaluudd € JIeUCTBUTENbHBIMU yuciaamu. [IpulnuxéHnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTaTa BIYMCICHHM.

Cremenp ¢ menbiM  mokazateneMm. CranmaptHas  QopMa  3amucu
NEHUCTBUTENHLHOTO uncia. Vcmonp3oBaHwe mOAXOASIIe  (HOpMBI  3amucH
JNEWCTBUTEIBHBIX YHUCEN MJI PEIICHUS NPaKTUYECKUX 3aad U IPEACTABICHUS
JAHHBIX.

ApudpmeTnuecknii  KOpeHb  HaTypaldbHOM  cTemeHd.  JleHcTBus  C
apu(METHYECKUMU KOPHSIMHU HATYpaJIbHOM CTETEHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTaHI€HC YHCIIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTon uHTEpBaNOB.

Pemenne nenbix u [poOHO-paLIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanmoHaibHbIX YpaBHEHUM U HEPABEHCTB.

PemieHne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeEHNE ypaBHEHU M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKHUX 33734
¥ 3a71a4 U3 Pa3IMYHBIX 00acTel HAyKH U PeasibHOM KU3HU.

DyHKIUHN U TPAPUKH

OyHkuusi, crnocodbl 3amanus GyHknuu. ['paduk  ¢dyskuu. BzaumuHO
oOpaTHbIe PYHKIIUHU.

OO6nacTh ompeneneHuss 1 MHOXKECTBO 3HaueHud (ynkumu. Hynmu QyHkiuu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU.

CrenenHast pyHKLHMS C HATypaJbHBIM M IIEJbIM MOoKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS 1-OM CTEIEHHU.



TpuroHoMerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

Hauasa MaTeMaTH4eCKOr0 aHAIM3a

[TocnenoBaTenbHOCTH, CHOCOOBI 3a1aHUS MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE OCIIETOBATEIBHOCTH.

ApudmeTrnueckast 1 reOMeTpHUecKasl mporpeccuu. beckoHeuHo yObIBaromiast
reoMerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YOBIBAIOIIECH T'€OMETPUUYECKOM
nporpeccur. DopMyna CIOXKHBIX NPOLEHTOB. MCronb30BaHME MPOrpeccHH s
pELIEHHUs] peAJIbHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHokecTBO, omnepanuu HaJ MHOxecTBaMu. [uarpammbl Ditnepa—BenHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO ammnapara Uil ONUCAHUS pPEalbHBIX
MPOLIECCOB U ABJICHUM, TPU PELICHUH 3a/1a4 U3 APYrUX y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucnaa v BIYUCICHUSA

Harypanbubie u nensie uncina. [Ipu3sHaku I1eIMMOCTH LENBIX YUCEN.

CreneHb ¢ paMOHAIBHBIM NIOKa3aresieM. CBOMCTBA CTEIICHH.

Jlorapugm uucna. JlecaTuyHble U HATypajabHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBanue BbIpaX)eHH, COIEPIKALIUX JOTapru(MBbI.

[IpeoOpa3oBaHre BBIpAXKEHUN, COAEPXKAIIMUX CTENEHH C PaAlUOHAIBHBIM
IIOKAa3aTeJIEM.

[Ipumeps! TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPAaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUU. PellleHne NpUKIaIHbIX 33a4 C NOMOILBIO
CHUCTEMbI JIUHEHHBIX YPABHECHUM.

CucreMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[Ipumenenne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad U 3a/Jad U3 Pa3IUYHbIX OO0JacTel HayKu MU peajbHOU
KU3HU.

DyHKUMH U TPaPUKHU

®Oynkuua. Ilepuogumueckue  QyHkuuu. I[IpoMexyTku  MOHOTOHHOCTH
¢bynkun. MakcumyMbl U1 MUHUMYMBbI GyHKIuu. Haunbonbliee m HamMmeHblee
3HaYeHHe (PYHKIINU HA IPOMEXKYTKE.

TpuronomeTrpruyeckue QyHKIMH, UX CBOWCTBA U TpapUKH.

[TokazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaUKH.



Hcnons3oBanue rpadukoB (YHKIMA A7 pelIeHUs] YPaBHEHUN W JTMHEHHBIX
CHCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA Ui HCCIAENOBAHUS TPOIECCOB U
3aBUCUMOCTEHN, KOTOPBIE€ BO3HHUKAIOT MPU PEIICHUU 3alady U3 APYruX y4eOHbIX
MPEAMETOB U PEATbHON KU3HMU.

Hayaja MaTeMaTH4ecKOro aHajmn3a

HenpepriBable ¢pyHKIIMU. MeToa HHTEPBAJIOB 7Sl PELICHHS] HEPABEHCTB.

[IpousBonnass  ¢yHkuuu. [eomerpuyeckuii ©u  (QU3NYECKUNA  CMBICT
MIPOU3BOJHOM.

[IpousBoaHbie  d7M€MEHTApHBIX  (QyHKUUHA.  DopMynbl  HAXOXKIACHUS
IIPOM3BOJHON CyMMBI, MPOU3BEICHUS U YACTHOTO (DYHKIIUH.

[TpumeHeHne MPOU3BOIHON K UCCIENOBaHUIO (QYHKIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxxaenue HanOobIIero 1 HAaMMEHbIIEro 3HauYeHus (QyHKIMKU Ha
OTpE3KE.

[IpuMeneHne NPOU3BOIHOM JUIA HAXOXKACHUS HAWIIY4IllIEer0 pELICHHs B
NPUKIIAIHBIX 3aJadax, [JIs ONPENENICHHs CKOPOCTH Mpolecca, 3aJaHHOIO
bopmynoit uiu rpadpuKoM.

[TepBooOpazHas. Tabnuia meprBooOpa3HbIX.

WNHuterpan, ero reoMeTrpuyeckuii W (Quanueckuid cMbIca. Berunciienue
uHTerpana no popmyne Herorona—JleitOnuna.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0ro npeamceTa «Maremaruka» JOJIDKHO o0ecreynBaTh AOCTHKCHHUEC Ha YPOBHE CPCIHETO O6HICFO
06p3.30BaHI/ISI CIeayromux JMYHOCTHBIX, METAIIPCAMCTHBIX U ITPECAMCTHLIX 06p330BaT€J'IBHBIX PE3YyJIbTAaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrpaMMBbl y4EOHOT0 npeamera «MaTteMaThka» XapakTepu3yroTcs:

['pasxtaHCKOE BOCIIUTAHMUE:

c(OpPMHUPOBAHHOCTHIO IPAKAAHCKON MO3ULIMK 00YYarOIIEerocsi Kak akTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUNCKOIO
oO11ecTBa, IPEACTaBICHUEM O MAaTEMATUYECKUX OCHOBaX (DYHKLIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBJIECHUHN, IPOLEAYP
IpaXAaHCKOTO 001ecTBa (BbIOOPHI, OMPOCHI M Tp.), YMEHHEM B3aHMOJCIHCTBOBATh C COIMAIBHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIHMSIMH U Ha3HAUYCHUEM.

[TaTpuoTHuecKkoe BOCIIMTaHUE:

c(OPMUPOBAHHOCTBID POCCUICKON TIpakJaHCKOM MJIEHTUYHOCTH, YBAKEHMsS K TPOLUIOMY M HACTOSIIEMY
POCCUICKOM MAaTE€MAaTHKH, LEHHOCTHBIM OTHOIICHHMEM K JOCTHXKEHHUSAM POCCHUICKHX MATEMATHKOB U POCCUICKON
MaTeMaTHYECKOM MIKOJIbI, K UCTIOJIB30BAHUIO ATUX JOCTH)KEHUN B APYTUX HayKax, TEXHOJOTHUAX, chepax SIKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH pOCCHHWCKOIO HapoAa; C(HOPMUPOBAHHOCTbIO HPABCTBEHHOI'O CO3HAHUA,
TUYECKOTO IOBEICHUSA, CBA3AHHOIO C IPAKTUYECKUM IIPUMEHEHUEM JOCTMIKEHUN HAYKM U JAESITEIBHOCTBIO Y4EHOIO;
OCO3HaHHEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyLIETO.

DCTEeTNYECKOE BOCITUTAHUE:!

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKJIIOUas 3CTETUKY MaTeMaTHYECKHMX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady,
pelIeHU, pacCyKIC€HUI; BOCIIPUUMUYNBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTEeMaTHYECKHE 3HAHUS B MHTEpEcax 3I0pOBOTo M Oe3omacHoro odpasa
KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO (30pOBOE MHUTAaHME, COANIAHCHPOBAHHBIM PEXUM 3aHATUH U



OTIbIXa, peryuspHas ¢u3nyecKas AaKTUBHOCTH); (U3UYECKOTO COBEPILICHCTBOBAHMS, IPH 3aHATUAX CIIOPTUBHO-
03JIOPOBUTENBHOU JIESITEIBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAy, OCO3HAHUEM IIEHHOCTHU TPYJOJIO0MS; HHTEPECOM K pa3iMuHbIM cdhepam npodeccruoHaIbHOMN
NESATEIbHOCTH, CBSA3aHHBIM C MAaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOp Oyayuiei
npodeccuu U peanu30BbIBATh COOCTBEHHBIE YKU3HEHHBIE IUIAHBI, TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTHUYECKOMY
o0pa3oBaHUI0 M CamMOOOpPa30BaHUIO HA MPOTSHKEHUHM BCEW XU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEIIEHUU
MPAKTUYECKUX 33/1a4 MATEMATUYECKOW HAIIPABIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO FKOJOTUUECKON KYJIbTYpbI, IOHUMAHUEM BIIUSHUS COLIMAIbLHO-DKOHOMUYECKHUX IMPOIIECCOB HA
COCTOSHME TPHUPOJHON U COIMAIBHON Cpelbl, OCO3HAHHUEM TJI00ATBPHOTO XapakTepa H3KOJOTUYECKUX Mpodiiem;
OpHEHTallell Ha NPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUM /i1 pemieHus 3a7ad B OOJaCTH OKpPYXKarollel Cpeisl,
IJIAHUPOBAHUS IOCTYTIKOB M OLIEHKU UX BO3MOJKHBIX TIOCJIEICTBUM ISl OKPYKAKOLIEH CPELBI.

LleHHOCTH HAYYHOTO MMO3HAHUS:

c(OpPMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTUSl HAyKH U
OOIIIECTBEHHON MPaKTUKU, MOHUMAHHEM MaTeMaTHMYeCKON HayKh Kak cdepbl 4eJOBEYeCKOM IesTeNbHOCTH, JTAroB €&
pPa3BUTHA M 3HAYMMOCTH JUISl PA3BUTUS LIMBWIN3ALMN; OBJIAJACHUEM SI3bIKOM MAaTEMATHUKHA M MAaTeMAaTH4YECKOU KYyJIbTYpPOH
KaK CpEACTBOM IIO3HAHUS MHPA; TOTOBHOCTBIO OCYIIECTBIATH IPOEKTHYHD M HCCIENOBATENbCKYIO JESITENbHOCTh
WHJMBUAYAJIbHO U B IPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeamMeTHbIe pe3yiabTaThl OCBOCHHS HIPOrpaMMmbl y4eOHOro mnpenMera «MaTeMaThkay XapaKTepU3yHTCs
OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3HAGAMENbHLIMU OCUCEUAMY, VHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU OeUCMBUAMU,
VHUBEPCANbHBIMU PE2YTAMUGHBIMU OCUCTNBULMU.



1) Vuusepcanvnvie noznasamenvhsie oeticmsus, obecneuusarom Gopmuposanue 6a308blX KOCHUMUBHBIX NPOYECCO8
ooyuarowuxcs (0ceoenue Memooo8 NO3HAHUSL OKPYICAOWe20 MUpa, NpUMEHEeHUe JI0SUHEeCKUX, UCCIe008aAMeNbCKUX
onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBrlenornueckue1eCTBUSA

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKK MAaTEMAaTUYeCKHX OOBEKTOB, MOHSITUN, OTHOLICHUH
MEXIy TMOHATUSAMHU; (OPMYIHUPOBATh ONPEICICHUS TMOHITHUN; YCTaHABIMBATH CYHIECTBEHHBIH MpPU3HAK
KJaccu(uKanyy, OCHOBaHMS 171 000OIICHHS 1 CPAaBHEHH S, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (OpMynupoBaTh H MNpPeoOpa3oBBIBATh CYKIEHHUS: YTBEpAUTENbHbIE U OTPHUIATENIbHBIE,
eIMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHEIE,

BBISIBIIITh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEUns B (paKTax, JaHHBIX, HAOMIOACHUAX U
YTBEPXKACHUSX; IPeIaraTh KPUTEPUH IJIS1 BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHiL;

JienaTh BBIBOJIBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKU, JCAYKTUBHBIX W WHAYKTUBHBIX YMO3AKIIOUCHHH,
YMO3aKIIIOYEHUH TI0 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITENIbHO JO0Ka3aTelbCTBA MAaTEMaTUYECKMX YTBEPXKACHUH (TMpsMble M OT TNPOTHUBHOTO),
BBICTpAUBaTh apryMEHTAIUIO, PUBOAUTH IPUMEPHI U KOHTPIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U
BBIBO/IbI;

BbIOHpaTh croco0 peuieHus: ydeOHol 3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUs, BbIOMpaTh Hanbosee
HOJXOASIIHNHI ¢ Y4ETOM CaMOCTOSITENILHO BBIJICTIEHHBIX KPUTEPUEB).

ba3zoBbicnccie10BaTeIbCKUEACUCTBUS:

WCIIOJIb30BaTh  BOIMPOCHl KAaK HCCICIOBATEILCKAA HMHCTPYMEHT TO3HAaHUS, (OPMYIUPOBATH BOMPOCHI,
dbuKcupylonme MNpPOTHBOPEYNE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE W JaHHOE, (OPMUPOBATH THIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHCHHUE;

MIPOBOJNTH CAMOCTOSATENHHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, MCCIICIOBAHHE 1O YCTAaHOBIECHHIO OCOOEHHOCTEH
MaTEeMaTHYECKOTO OOBEKTa, SBIICHUS, MPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKIY OOBEKTaMH, SIBICHUSMH,
npoleccamu;

CaMOCTOSITENTbHO  (popMynMpoBaTh OOOOIIEHUST W BBIBOJABI IO pPE3yJbTaTaM MPOBEAEHHOTO HAOIIOICHNUS,
WCCJICIOBAHMSI, OIICHUBATH IOCTOBEPHOCTH TIOJIYYEHHBIX PE3YyIhbTaTOB, BEIBOJOB M 0000IIEHHUH;



MIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE IMPOLIECCA, & TAKKE BBIJIBUTATh MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCJIOBHSIX.

PaboTa ¢ uadopmanueii:

BBISBJIATH 1e(pULUTHI MH(OPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOIIPOC U JUIsl pELICHMS 3a/1a4H;
BbIOMpaTh MHQPOPMALMIO M3 MCTOYHHUKOB pAa3JIMYHBIX THUIOB, AaHAJIW3UpPOBaTh, CHCTEMATU3UPOBATh U
UHTEPIPETUPOBATh HH(DOPMALIMIO PA3TUYHBIX BUOB U (POPM MpEACTABICHUS;

CTPYKTYypUpPOBaTh HH(OPMALIMIO, IPEICTABIATH €€ B pa3IMUHbIX (POpMax, HIUTFOCTPUPOBATH IpaUUECKH;
OLIEHMBATh HAAEKHOCTh HH(POPMALIMU IO CAMOCTOATEIBHO C(HOPMYJIMPOBAHHBIM KPUTEPHUSIM.

2) VHuueepcanvuvie KOMMYyHUKAMUBHblE OeliCmeus, 00ecneuusam c@opmMupo8aHHOCmb COYUATbHBIX HABLIKOB
00yYarUUxCs.
Oowenue:

BOCIPUHUMATH U (DOPMYIHPOBATH CYXKACHUS B COOTBETCTBUHU C YCIOBUSIMHU M LEISIMH OOILEHUS; SICHO, TOYHO,
I'PaMOTHO BBIPa)KaTb CBOIO TOUYKY 3PEHHUS B YCTHBIX U IIMCBMEHHBIX TEKCTAX, 1aBaTh NOSICHEHUS 110 X0y PEILEHUs
3a/1a4M, KOMMEHTHUPOBATh IIOJyYECHHBIN PE3YJIbTAT;

B XO0Je OOCYyXJeHMs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl, MPOOJEeMbI, pelaeMoil 3aJauu,
BBICKAa3bIBaTh WJEH, HALCJICHHBIE HA TOWCK PELICHUS; COINOCTABIIATH CBOM CYKJICHHUS C CYKICHHSIMHU IPYTUX
YYaCTHUKOB JUaiora, oOHapyXHBaTh pa3lIMyuMe U CXOJCTBO MO3UIMH; B KOPPEKTHOH (opme PopMymupoBaTh
Pa3HOIIACHSI, CBOU BO3PAKEHUS;

IPEICTaBIISITh PE3YyJIbTaThl PEIICHUS 3a4a4H, SIKCIIEPUMEHTA, NCCIIEI0OBAHM, IPOEKTA; CAaMOCTOSATEIBHO BBIOMPATh
¢dbopMaT BBICTYIJICHHUS C YIETOM 3a]a4 MPE3ECHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyIHHUYECTBO:

MOHMMATh M HCIIOJB30BaTh IMPEUMYIECTBA KOMAHJAHOM M WHIWBHAYaJbHOW paOOThI MPU PEIICHUH Y4eOHBIX
3a7a4;, NPUHUMATH I1I€JIb COBMECTHOM JCSATENbHOCTH, ILJIAHUPOBATh OPraHU3aIlMi0 COBMECTHOM pPaboTHI,
pacrpenensaTh BHIBI padOT, JOTOBapUBATLCS, OOCYXKIATh MPOIECC U Pe3yiabTaT padOThl; 0000maTh MHEHUS
HECKOJIbKHX JIFOICH;



e YYAaCTBOBATh B TPYMIOBBIX ¢Gopmax paboThl (0OCYXKIeHHsS, OOMEH MHEHH, «MO3TOBBIC IITYPMbD» U HWHBIC);
BBITIOJIHATHh CBOIO YacTh PabOTHI M KOOPAWHUPOBATH CBOM JIEUCTBHS C NPYTMMH WICHAMH KOMaHIbI, OIICHUBAThH
KaueCTBO CBOETO BKJIaJIa B OOIIMIA MTPOIYKT MO KPUTEPHSIM, COPMYITMPOBAHHBIM yUYaCTHUKAMU B3aMMOICHCTBHSI.

3) Vhusepcanvuvie pecynamuensie oeticmsus, obecneuusaiom Qopmuposanue cCMulCl08blX YCMAHOBOK U HCUSHEHHBIX

HABbIKOG TUYHOCTU.

Camoopranuzanus:

COCTaBJISITh IUJIAH, aJITOPUTM PEIICHUs 3aJa4yH, BHIOMPATh CIOCOO pEmIeHUs] ¢ Y4ETOM HUMEIOIINXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI pEIlIEHUH C Y4ETOM HOBOM MH(MOpMaIUu.

CaMOKOHTPOJIb:

e BJIQJICTh HABBIKAMHU I[103HABATEJBHONW pe(dreKCMM Kak OCO3HAHUS COBEPLIAEMBIX JIEUCTBUM U MBICIUTENIbHBIX
IPOLIECCOB, UX PE3yJbTaTOB; BIAAECTh CIHOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJS MpoIlecca U pe3ysbrara
peIIeHHs] MaTeMaTUIECKOM 3a1a4H;

e TMPEABUAECTH TPYAHOCTHU, KOTOPbIE MOTYT BOZHUKHYTh MPU PEIICHUH 3a7a4H, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD
HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWJEHHBIX OIIMUOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OIICHWBATh COOTBETCTBHUE PE3YNIbTATA IEIH U YCIOBUSM, OOBSICHATH MPUUMHBI JOCTWKCHUS WM HEIOCTIIKCHHUS
PE3YNBTATOB JIEATEILHOCTH, HAXOAUTH OITNOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenue yuyeOHOro kypca «Anredpa M Hayajla MaTeMaTHUYECKOTO aHalu3a» Ha YPOBHE CpeIHEro oOIero
00pa3oBaHusl TOKHO 00€CIeunBaTh JOCTHXKEHHUE CIEAYIOMIMX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOR:

10 KIIACC

Yuciaa v BLIYUCJICHUSA
OnepupoBaTh TOHATHUSMU: PANMOHAILHOE W JCHCTBUTEIBLHOEC YHCIIO, OOBIKHOBEHHAS M JECATUYHAs JapOOb,
MPOLICHTBHI.



BrinonusaTe apudmeTnyeckue onepanyy ¢ paloHaIbHBIMU U JEHCTBUTEIbHBIMHU YHCITAMHU.

BoinonHaTe npuOImKEHHBIE BEIUUCICHUS, UCTIONB3Ys MpPaBUiia OKPYTJICHUS, JeNIaTh MPUKUAKY M OLIEHKY pe3ysbTara
BBIYHCIICHUMU.

OnepupoBaTh MOHATUSIMU: CTEMEHb C IIEJIBIM TOKa3aTejaeM; CTaHAapTHas (opma 3almucu JEUCTBUTENIBHOTO YHCIA,
KOpPEHb HaTypajbHOM CTENEHM; MCHOJIb30BAaTh MOAXOIAUIYI0 (OpMY 3alHUCH JEUCTBUTENBHBIX YHUCEN HJsl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U NPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSAMH: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJBHOIO YIja; UCIOJIb30BaTh 3alUCh MPOU3BOJIBHOIO
yria yepe3 00paTHble TPUTOHOMETPUYECKHE (PYHKITUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHATHUSMH: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JIOE, pPALMOHAIBHOE, HPPALUOHAIBHOE
YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE;

BrinonusaTe mpeobpazoBaHusi TPUTOHOMETPUYECKUX BBHIPAKEHUH U PEIIaTh TPUTOHOMETPUUYECKUE YPAaBHEHUS.

Brinonusate npeoOpa3oBaHusi LEJbIX, pallMOHATIBHBIX U UPPANUOHAIBHBIX BBIPAXXEHUN U pEllaTh OCHOBHBIE THUIIBI
LEJIbIX, PALMOHAJIbHBIX U UPPALIMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[TpuMeHsATh ypaBHEHUS U HEPABEHCTBA JIJIsl PELICHHUS] MATEMaTUYECKUX 3a/1ay U 3a/1a4 U3 Pa3IMYHBIX 00JacTel HayKu
Y PEaIbHOM )KU3HH.

MonenupoBaTh peajbHbIE CHUTyallMM HA SI3bIKE aireOpbl, COCTABIATH BBIPAKEHHUS, yPAaBHEHHUS, HEPABEHCTBA IO
YCIJIOBHIO 33]]a4M, UCCIE0BATh MOCTPOCHHBIE MOJENHU C UCIIOJIb30BAHMUEM alllapaTa ajreopsbl.

DyHKIMH U TPaPUKHU

OmnepupoBaTh NOHATUAMU: (QYHKIUS, CIIOCOOBI 3a/laHusl (PYHKIMH, 00JacTh ONMPEACNICHUS U MHOKECTBO 3HAUYEHUU
byHk1My, rpadguk GyHKIMH, B3aUMHO 0OpaTHbIE (DyHKITHH.

OnepupoBaTh MOHATUAMU: YETHOCTh M HEUETHOCTH YHKLNU, HYJIU (DYHKIIMHU, MPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIUN IS PEIICHUS] YpaBHEHUM.

Crpoutb W uuTaTh TpaduKy JUHEHMHOW GYHKUMU, KBAAPATUYHOW (YHKIMHM, CTENEHHOM (YHKIMU C UEIbIM
IIOKA3aTEeJIEM.

Hcnons3oBath rpaduku GyHKIUN 1S UCCIEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEN MPHU PELICHUU 3a]ad U3 JPYrux
y4eOHBIX MPEAMETOB U PeabHOM KU3HU; BEIPAXKATH (POpMYSIaMU 3aBUCUMOCTH MEXKIY BETUUMHAMMU.



Hayaja MaTeMaTH4ecKoOro aHajaimsa

OmnepupoBaTh MOHIATUSIMHU: TTOCIEIOBATEILHOCTD, apu(PMETUUECKAsA U TEOMETPUUYECKAsI IPOTPECCHUH.

OmnepupoBaTh NOHATUAMU: OECKOHEUHO yObIBaIOIIasi T€OMETPUUECKasi POrpeccusi, cymma O€CKOHEUHO yObIBaroIIeH
reOMETPUYECKON IIPOIPECCUMN.

3azaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWCTBA IOCIEAOBATEIBHOCTEM M IPOIPECCUM ISl PELICHMsS pPEalbHBIX 3a7ad NPUKIATHOTO
Xapakrepa.

MHokecTBa M JIOTHKA

OnepupoBarh NOHATUSMH: MHOXKECTBO, OIIEpaLlMU HaJl MHOKECTBAMM.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar [Uisl OIMCAaHUs PEABbHBIX IIPOLIECCOB U ABJICHUN, IPU PEILICHUH
3a7a4 U3 JIPYTuX yu4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATUSMHU: ONPEAEIICHUE, TEOPEMA, CIEICTBUE, 10KA3ATEINBCTBO.

11 KIIACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh TMOHATUSMHU: HATypajbHOE, IE€JI0€ YMCJIO; MCIOJIb30BaTh IPU3HAKUA JEIUMOCTH LEJIbIX YHUCE,
Pa3JI0KEHUE YMCIIA HA ITPOCTHIE MHOKUTEIM JJIs1 PEIICHUS 3aa4.

OnepupoBatTh MOHATHEM: CTETIEHb C PAI[MOHATBHBIM TTOKA3aTEIIEM.

OmnepupoBatTh MOHATUSAMU: JIorapudM YUCa, IECATUUHBIE U HATypaJIbHbIC JIOTapr(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHsATh, CBOMCTBAa CTENEHU Jid MPeoOpa3oBaHUsl BBIPAKCHHI; ONEPUPOBATH IMOHITHUSMH: ITOKa3aTeIbHOE
YPaBHEHHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BrimonasaTe peoOpa3oBaHust BRIpAXKEHHM, COAEPIKANUX JIOTapU(PMBI; ONIEPUPOBATH MOHATUSIMHU: JIOTApU(PMUIECKOE
ypaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIC TUIIBI JTOTApU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB.

Haxoauts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.



OnepupoBarh MOHATUSMH: CHCTEMA JMHEHMHBIX YpPAaBHEHH M €€ pEILICHHE; HCIOJIb30BaTh CUCTEMY JIMHEHWHBIX
YPAaBHEHUM IS PELICHUS IPAKTUYECKUX 3a1a4.

HaxonuTe pemenus npocTennmx CUCTEM U COBOKYITHOCTEN PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

MonenupoBaTh peanbHbIE CHUTyallMM Ha S3bIKE alreOpbl, COCTaBIATh BBIPAXKEHUS, YpPaBHEHHs, HEpPABEHCTBA U
CUCTEMBI 110 YCIIOBUIO 3aJ]a4M, UCCIIE0BATh IOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHUEM almapaTa anreOpsl.

DOyHKIUMN U TPAPUKH

OmnepupoBaTh MOHATUSAMU: MEpHOANYEcKast (YHKIHUS, TPOMEKYTKHA MOHOTOHHOCTH (DYHKIIMH, TOYKH KCTpEeMyma
(yHKIMY, HauOoNbllIee M HaUMEHbIIEE 3HAUCHHUA (YHKIUM Ha NPOMEXKYTKE; HMCIOJIb30BaTh UX JUIS HCCIEJOBaHMS
GbyHKIMY, 3aTaHHOU rpadUKOM.

OmnepupoBaTh MNOHATHUAMHU: TIpadUKU [OKA3ATEIbHOM, JIOrapu@MUUECKOH W TPUTOHOMETPUUYECKUX (YHKIUI;
U300paxaTh UX Ha KOOPAUHATHOMN TUIOCKOCTH U MCIOJIB30BaTh AJISl PEILICHUS] YPaBHEHUM U HEPABEHCTB.

N300paxkaTh Ha KOOPIMHATHOW TJIOCKOCTH TpaUKd JMHEWHBIX YpaBHEHHH W HUCHOJb30BaTh MX Ui PEIICHUS
CHUCTEMbI JIUHEHHBIX YPABHEHUM.

Hcnonp3oBate rpaduku GyHKUUN AJ1 UCCIIEOBAHMS IPOLIECCOB U 3aBUCUMOCTEN U3 JPYTUX YYEOHBIX JUCLUILINH.

Havana MmaTeMaTH4eCKOro aHaJIu3a

OmnepupoBaTh MOHATUSIMH: HEMpepbIBHAS (PYHKIHMS; MPOU3BOAHAA (YHKIUHU; HCIOIb30BaTh T€OMETPHUUECKUNA U
(bu3znyecKuit CMBICT MPOU3BOIHOM JIJIs peLIeHHs 3a4a4.

HaxoauTth Npou3BOAHBIE DIIEMEHTApHbBIX (PYHKIMM, BBIYMCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO
byHKIUH.

Hcnonp30BaTh NPOM3BOAHYIO Ui HCCIeOBaHUS (YHKIMM HAa MOHOTOHHOCTH M 3KCTPEMYMBbI, NPUMEHSTH
pe3yabTaThl UCCIEOBAHMS K TOCTPOEHUIO TpaUKOB.

Hcnonb30BaTh NMPOU3BOAHYIO JUIsl HAXOXKACHUSA HAWIy4dIIEro PEelIeHUs B MPUKIAJHBIX, B TOM 4YMCJIE COLUAJIBHO-
DKOHOMHUYECKHUX, 3a7a49ax.

OmnepupoBaTh NOHATUSMU: IMEpBOOOpa3Hass W MHTErpaj; MOHMMATh TE€OMETPUYECKUI U (PU3UUECKHIl CMBICIT
WHTEerpana.

Haxoauth nepBooOpa3Hbie 2IeMEeHTapHbIX (PYHKIUN; BEIUUCIATh HHTErpal no ¢popmyine HetoTona—JleitOnuma.



Pemate mpukimagHbie 3a7a4u, B TOM YHCIE COIUATBHO-3KOHOMUYECKOTO U (PHU3UYECKOTO XapakTepa, CpelCTBAMH
MaTEMaTUYECKOIO aHAIHU3a.

TemaTnuyeckoe IJIAHMPOBaHMeE MO ajredpe U HayajaM aHajausa B 11 kiaacce

Tembl KosmuyecTBo yacos
1.IToBTOpenue kypca 10 kinacca 4

2. ®yHk1uu 1 ux rpaduku 6

3.Ilpenen GyHKIIMU U HEPEPHIBHOCTD 5

3.06patHbie pyHKINUN 3

4 ITpousBoiHast 12

5. IlpuMeHeHne npou3BOAHOM 18
6.IlepBooOpa3Hasi U UHTETpal 8

7. YpaBHEHUA-CIICACTBUS 14

8. PaBHOCHIIBHOCTB YpaBHEHUI HA MHOXKeCTBax | 4

9. PaBHOCHJIBHOCTh HEPABEHCTB HA MHOXKECTBAaX | 3

11.PaBHOCHIIBHOCT ypaBHEHUI W HEPABEHCTB | 6
cucTeMam

13. CucreMbl ypaBHEHHH C HECKOJIbKUMHU |5
HEU3BECTHBIMU




15. IloBTOpEHUE

15

11 KJIACC
No KoanuecTBo4acoB
Jdarauszyue DJIeKTPOHHbIeHU(PPOBHICOOPA30BATEIHLHBI
n/  Temaypoka Bce KonTpoabHbiepa IpakTHyeckuepa
HUSA epecypchl
n o 00ThbI 00THI
BBoanoe
1 A 1
MMOBTOpPEHNE
Brognoe
2 8 1
MTOBTOpPEHNE
Brognoe
3 5 1
IIOBTOPCHHUE
BBojnas
4 JUArHOCTUYECKAas 1 1
pabora
1.1.
5 OnemMeHTapHbIE 1
byHKIIH
1.2. Obnacthb
6 OIpEICIICHUS U 1
00J1aCTh
HN3MCHCHU




(hyHKIHN.
OrpannyeHHOCTb

GbyHKIUH

1.3. YeTHOCT®,
HEYETHOCTH,
MEPUOIMIHOCTD

GbyHKIUA

1.4. IlpomexyTku
BO3pacTaHusl,
yOBIBaHMSI,
3HAKOIMOCTOSIHCTBA
1 HyJH (QYHKITH

1.5. Uccnenosanue
(dbyHKIWMIA 1
MIOCTPOCHUE UX
rpadukoB
3IEMEHTAapPHBIMHU
METOAaMU

10

1.6. OcHoBHBIE
CIIOCOOBI
npeoOpa3zoBaHUs
rpaduKoB

11

CamocmosmenvHa
5 paboma

12

2.1. Ilonsarue
npenena QyHKIHA

13

2.2.
OmHOCTOpPOHHUE
Tpeebl

14

2.3. CBoiicTBa
TIPEJICIIOB




(byHKIMIA

15

2.4. Ilousarue
HETPEPHIBHOCTH

GbyHKIUH

16

2.5.
HenpepsiBHOCTH
3IEMEHTAPHBIX

GbyHKIUI

17

3.1. ITousarue
oOpatHoi

byHKIIH

18

3.3. O6parHbie
TPUTOHOMETPHYEC
Kue (QyHKIHH

19

Konmponvnan
paboma Ne

1 «DyHKIUH U UX
rpaduxm»

20

Ilpouseoonasn

4.1. ITousitue
MIPOU3BOIHOM

21

4.2. ITpousBoHas
CYMMBI.
IIponsBoanas
pasHoCTH

22

4.4. ITpousBoiHas
MPOU3BEICHUS U
YaCTHOT'O

23

4.5. IlpousBoiHbIC
3JIEMEHTaPHBIX




(byHKIMIA

24

4.6. ITpousBoHas
CIIOKHOU (PYHKITUH

25

Konumponwvnasn
paboma Ne
2 «[IpousBoanas»

26

Ilpumenenue
npPOU3800HOIL

5.1. Makcumym u
MHUHAMYM

GbyHKIUH

27

5.2. YpaBHeHue
KacaTenbHOU

28

5.3.
IIpubnxeHHbIE
BBIYHCIICHUS

29

5.5. Bospacranue
1 yObIBaHUE

GbyHKIUH

30

5.6. IIpousBoaHbBIC
BBICIIIUX MOPSIKOB

31

5.8. Okctpemym
(dbyHKIH C
€JIMHCTBEHHOM
KPUTHUYECKOU
TOYKOH

32

5.9. 3agauyu HA
MaKCHUMYyM U
MHUHUMYM




33

5.11. Iloctpoenue
rpadukoB
GbyHKIUA

C IPUMEHECHUEM
TPOU3BOIHBIX

34

Konmponvnan
paboma Ne

3 «IIlpumeHnenue
MPOU3BOAHOI»

35

6.1. [Tonarue
IepBOOOPa3HOI

36

6.3. [Tnomans
KPHBOJIMHEHHON
Tpanenun

37

6.4.
OrnpeneneHHbIi
HHTETrpa

38

6.6. opmyna
Herorona —
Jleiibuunia

39

6.7. CBoiicTBa
OIIPEICIICHHBIX
HWHTETPaIOB

40

Konumponwvnasn
paboma Ne

4 «IlepBoodpa3Ha
sl U UHTErpan»

41

Pagnocunvnocmso
ypasHenuil u
HepaseHCcme

7.1.




PaBHOCUIIBHBIE
npeoOpa3zoBaHUs
ypaBHEHUI

42

7.2.
PaBHOCHITEHEIC
npeoOpazoBaHUs
HEPAaBEHCTB

43

Ypaeuenus-
cneocmeusn

8.1. IToustue
YpaBHCHUSI-
CIIEICTBUS

44

8.2. Bo3Benenue
ypaBHEHUS B
YETHYIO CTETIeHb

45

8.3.
ITorenmupoBanue
Jorapu(pMUIECKHX
ypaBHEHHI

46

8.4. Ipyrue
npeoOpa3oBaHus,

MIPUBOJAIINE
K ypaBHEHUIO-
CIIEICTBUIO

47

8.5. Ilpumenenne
HECKOJIBKHX
npeoOpa3oBaHui,
IPUBOJISIIINX

K YpaBHEHUIO-
CJICAICTBUIO

48

Camocmosmenvra
5 paboma




49

Paenocunvnocmo
ypasHenuil u
Hepasencme
cucmemam

9.1. OcHOBHBIE
MOHATUS

50

9.2. Pemenue
YpaBHEHHI C
TIOMOIIbIO CUCTEM

51

9.3. Pemienue
YPaBHEHUH €
IIOMOIIIBIO CUCTEM
(nponomxenue)

52

9.5. Pemrenue
HEPABEHCTB C
[IOMOIIBIO CUCTEM

53

9.6. Pemenue
HEPaBEHCTB C
TIOMOIITBIO CHCTEM
(npomomxenue)

54

Pagnocunvrnocmo
YDAGHEeHUll Ha
MHOMCECMBAX

10.1. OcHOBHEIE
MOHATUS

55

10.2. Bo3Beneuune
yYpaBHEHUS B
YETHYIO CTETICHb

56

Konumponvnasn
paboma Ne

5 «Pemenne
YPABHCHUH H




HEPaBCHCTB HA
MHOKEeCTBAX»

57

Pagnocunvrnocmo
Hepasencme Ha
MHOJICECmEax

11.1. OcHOBHEIE
HOHATUS

58

11.2. Bo3Benenue
HEPaBEHCTBA B
YETHYIO CTEIIEHb

59

Memoo
RPOMEIHCYMKOG
0171 ypasHeHul
u Hepagencme

12.1. YpaBHeHusi ¢
MOAYJISMU

60

12.2. HepaBeHcTBa
C MOAYJSMHU

61

12.3. Meton
WHTEPBAIOB JIJIs
HETIPEPHIBHBIX

GbyHKIUII

62

Konmponvnan
paboma

Ne6 «PaBHOCHJIBH
OCTH HEPABEHCTB.
MeTtox
WHTEPBAJIOB

63

7.
HUcnoab3oBanue
CBOIiCTB
bynxnmii




NpH pellleHn
YpPaBHEHUH 1
HepaBeHCTB

64

13.1.
Wcnons3oBanue
obacreit
CYIIECTBOBAaHUS

GbyHKIUA

65

13.2.
Hcnonp3oBanue
HEOTPHIIATESITHLHOCT
1 GyHKIUN

66

13.3.
Hcnonw3oBanue
OTPAaHUYECHHOCTH

byHKIMIA

67

13.4.
Hcnons3oBanue
MOHOTOHHOCTH M
3KCTPEMYMOB

byHKIMIA

68

13.5.
Hcnonw3oBanue
CBOWMCTB CHHYCa U
KOCHHYyCa

69

Cucmemut
YPasHeHuil ¢
HeCKObKuMuU
HeuzeecmHuovimu

14.1.
PaBHOCUIIBHOCTE
CUCTEM




14.2. Cucrema-
70 CIIEICTBHE

14.3. Meton
71 3aMEHBI
HEU3BECTHBIX

Konmponvnan
paboma Ne

7 «Pemnienue
72 | ypaBHeHuH,
HEPaBEHCTB,
CUCTEM
YpaBHEHHI

8. IloBTOpEHMe.
73 Pezeps

IToBTOpEeHue Kypca
anreOpsl U Havyal
74 | MaTeMaTHYECKOTO
aHasimza 10—11
KJIacCOB

Hmozosan
KOHmMpOJibHAA
paboma Ne

8 «Anrebpa u

75 Havaja
MaTeMaTHYECKOTO
aHanu3a 3a 11
KJIacc»

IToaroroska k
76 | rB2 u EI

OBIIEE
KOJIMYECTBO
YACOB IO

102




[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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