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MOSICHUTEJIbHAS 3AITMCKA

PaGouwast mporpamma y4ueOHOTO Kypca «Anredpa U Hadajla MaTeMaTHIECKOTO
aHanu3a» 0a3oBoro ypoBHs mis obydwarormuxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe DeepanbHOTO rOCYAaPCTBEHHOTO 00pa30BaTeIHLHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHHMIA,
NIPEIbSIBISIEMBIX K MAaT€MaTUYECKOMY OOpa30BaHHIO, U TPATUIUI POCCHICKOTO
oOpazoBanusi. Peanmsanusi mporpamMMmbl 00ECIICUMBACT OBJIAJICHHE KIFOYECBBIMU
KOMIIETCHIIMSIMH, COCTABJISIFOIIMMUA OCHOBY JUISI CAMOPA3BUTHUSI U HEMPEPHIBHOTO
o0Opa3oBaHMs, IETOCTHOCTh OOIIEKYJIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JTUYHOCTH OOYJAFOIIUXCS.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTH4YECKOTO aHAIM3a» SBJSETCS OJAHUM U3
HanboJiee 3HaYMMbIX B IPOTpaMMe CTapIIeH IIKOJIbI, TOCKOJIBKY, C OJJHOU CTOPOHBI,
OH oOecreurnBaeT MHCTPYMEHTAJbHYIO 0a3y MJigi M3y4YeHHUs BCEX €CTECTBEHHO-
HAy4YHbIX KYpCOB, a C APYroi CTOPOHBI, (HOPMHUPYET JIOTHUYECKOE U aOCTPaKTHOE
MBIIUICHUE Y4YalllUXCsl Ha YpOBHE, HEOOXOIMMOM JJii OCBOCHHS KypCOB
uH(POPMATUKHU, 0OILIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU. B paMkax 1aHHOTO Kypca
y4alecss OBJIAJAEBAOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HAyKH, KOTOpas
dbopMyupyeT CBOM JOCTHKEHUS B MaTeMaThuueckon popme.

Kypc anreOpsl n Hauan MaTreMaTHYECKOro aHaliu3a 3aKJa/IbIBAa€T OCHOBY JUJIS
YCHEUIHOTO OBJIAJEHUS 3aKOHaMH (U3MKH, XUMHH, OHOJIOTUH, TMOHHUMAHUS
OCHOBHBIX TEHJICHIUH 5SKOHOMHKM M OOIIECTBEHHOW JKM3HH, IO3BOJISIET
OPUEHTHUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJb30BaTh MX B MOBCEAHEBHOM XU3HU. B TOXE BpeMs OBIIAJICHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMH MaTE€MaTHUYECKHMMH KOHCTPYKLHUSIMU
pa3BUBAaeT YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTD
YTBEPXKACHMSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3alnIo, abCTparupoBaHue U
aHaJIOTUI0, POPMUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlUIeHHE. B xo1e uzydeHus
anreOpbl M Hayajl MATEMaTUYECKOro aHajiu3a B CTapllied IIKoJe Yydyaliuecs
NOJIy4atOT HOBBIM OIBIT PELICHHUS MPUKIAIHBIX 3aJad, CaMOCTOSITEIBHOIO
NOCTPOEHUSI MaTEMaTUYECKUX MOJENEH pEaIbHbIX CUTyalud W HHTEpIpEeTaluu
MOJYYEHHBIX  PELICHWM, 3HAKOMATCA C  NOpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B MPUPOJE, HAYKE M B HCKYCCTBE, C BBbIJAIOLIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc ob6magaer 3HAUMTENbHBIM BOCIUTATENbHBIM MOTEHIMAIOM, KOTOPBIN
peam3yeTcsl Kak 4epe3 y4eOHbI maTepuani, CoCOOCTBYIOMIMNA (OPMUPOBAHUIO
HAy4YHOT'O MHUPOBO33PEHHS, TaKk M dYepe3 creuuuky ydeOHOM IesTeabHOCTH,



TpeOyrowei CaMOCTOATEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEILHON
KOHIIEHTPAllMM BHUMAHUs U OTBETCTBEHHOCTH 3a ITOJIyYEHHBIN PE3YJIbTAT.

B ocHoBe meTtoanku o0yueHus anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaIu3a
JIEKUT AESITEIbHOCTHBIN IPUHIUI 00YUYEHHUSL.

Crpykrypa Kypca «Anredpa 1 Hayaaa MaTeMaTUYECKOTO aHAJIN3a» BKIOYAeT
CIEAYIOUIME COAEPKATEIbHO-METOANYECKAE JIMHUM: «Yuciia W BBIYHUCICHUS,
«DyHK1UYN U rpaduxny, «YpaBHEHUS U HepaBeHCTBa», «Hauana maTemaTrueckoro
aHanu3a», «MHOXKeCTBa U JIOTHMKa». Bce OCHOBHBIE COAECPIKATEIBHO-METOAUYECKUE
JVUHUM M3y4YaroTcs Ha MNPOTSDKEHWU JBYX JieT OoOydeHHs B CTapLIeil IIKoJe,
€CTECTBEHHO JIONOJIHAA APYT IpYyra U IIOCTEIEHHO HACHIIAsCh HOBBIMM TEMaMHU U
pa3nenamu. J[aHHBIN Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSET B
cebe coaepkaHME HECKOJbKMX  MaTeMaTUYeCKUX JUCHUIUIMH:  anredpa,
TPUTOHOMETPHSI, MATEMAaTUYECKUM aHAIU3, TEOPUS MHOXKECTB U 1p. I1lo mepe Toro
KaK yyaliuecs OBJIAJIEBAIOT BCE 00Jiee MMPOKUM MAaTEMATUYECKUM alnaparoMm, y
HUX T[I0CJIEI0BaTeIbHO (OPMUPYETCS U COBEPIICHCTBYETCS yMEHHE CTPOUTH
MAaTEeMaTHYECKYIO MOJIENIb PEAJIBHOW CUTYallMH, IPUMEHATH 3HAHUS, IIOJIyYEHHBIE B
Kypce «Anrebpa u Hayaga MaTEMaTHYECKOrO aHajiu3a», JJs pelleHus
CaMOCTOSITENIBHO ~ C(HOPMYJIMPOBAHHOW MaTeMAaTUYECKOM 3ajauu, a 3aTeM
VHTEPIPETUPOBATH NIOJyYCHHBIN PE3YJIbTAT.

CopepxarenbHO-MeTOAUYECKas JIMHUAS «YUucna U BBIYMCICHUS) 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS JAEMCTBUTEIbHBIX YHUCET, KOTOPOE ObLIO
HA4YaTo B OCHOBHOM IIkoJyie. B crapmiell mkose oco0oe BHUMaHHUE YJIENSIETCA
(OpPMUPOBAHNIO NPOYHBIX BBIYMCIUTENBHBIX HAaBBIKOB, BKJIOYAKOUIMX B ce0s
UCIIOJIb30BaHUE PAa3IMUYHBIX (OpPM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBINOJHATh JEUCTBUS C HHUMM, J€jaTh NPUKUIKY, OLICHUBATH
pe3ynbraT. OOyuyarompecss MNOMy4YaloT HAaBBIKM MPUOMKEHHBIX BBIYMCICHUH,
BBIMIOJIHEHMSI JIEHCTBUM C YHMCIAMM, 3allUCAaHHBIMM B CTaHAApTHOW (opme,
UCIIOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUN.

JIuHns «YpaBHEHHs M HEPABEHCTBA» PEAIM3YETCS HA NPOTSHKEHUH BCETO
oOydeHuss B CTapuiedl MIKoJie, MOCKOJbKY B KaXKIOM paszzesie MNporpamMMbl
IPEIYyCMOTPEHO PEIIEHHE COOTBETCTBYIOIMX 3anad. OOydaromuecs: OBJIAJEBAIOT
pa3IMYHBIMM METOJAMM PELIEHUS LEJbIX, PalUOHAIBHBIX, HPPALUOHAIBHBIX,
[OKAa3aTeNbHbIX, JIOTApU(PMUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMI,
HEPABEHCTB U UX cucTeM. [losrydeHHbIe yMEHNs UCTIOJIB3YIOTCS IPU UCCIEA0BAHNN
(GYHKIMI ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHUH NMPUKIAJAHBIX 33Ja4 U 3334 Ha
HaxXOXJE€HWE HaumOOJbIIMX W HAaUMEHbIIMX 3HaueHud ¢yHKuuu. JlaHHas
coJlep)kareibHasl JIMHUSA BKJIOYAeT B ce0d Takke (QOpMUPOBAHUE YMEHMH
BBINOJHATh pacdy€rbl 1Mo (¢GopMysaM, IpeoOpa3oBaHUsl LENbIX, PalMOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHUN, a TAKXKE BBIPAKCHUM,



COJIepKalMX CTerneHu u Jjorapudmel. brarogaps u3yueHuio anreOpanvecKkoro
MaTepuasa IpOUCXOANT AajbHEIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBILUICHUST y4aiuxcs, (HOPMHUPYIOTCS HAaBBIKH JEAYKTHBHBIX PACCYKICHUM,
paboThl C CHUMBOJIbHBIMU (hOpMamMu, MPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEHN B BUJIE pPAaBEHCTB M HEPABEHCTB. AJlreOpa npeaiaraeT 3QppeKTuBHbIC
WHCTPYMEHTBl Il PELIEHUS MPAKTHYECKUX U €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIAHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK A3bIKAa HAYKH.

CopepxxarenbHo-MeToAuueckass JuHUA «DyHKIMM U TpaduUKW» TECHO
NEPEIIETACTCS C APYTUMH JIMHUSIMU KypcCa, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T
MOCJIEA0BATENBLHOCTD U3YUEHHUS MaTepruaiia. Mi3yueHne CTeneHHo, I0Ka3aTeIbHOM,
Jgorapu(pMUUECKON U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOWCTB U TPa(UKOB,
UCIONIb30BaHue (DYHKUMHN U pelieHus 3a7a4d U3 APYruxX Y4eOHBIX MPEAMETOB U
peambHOM KU3HU TECHO CBSI3aHO KaK C MAaTeMaTUYECKUM AaHaJIUu30M, TaK U C
pelieHueM ypaBHEHUI W HepaBeHCTB. [Ipu 3TomM Oo0jbIIOe BHUMAHHE YACNSIETCS
(GbopMHPOBaHNIO YMEHHUSI BEIpaXKaTh (POPMyIaMH 3aBUCUMOCTH MEXKIY Pa3IndHbIMU
BEJIMYMHAMH, UCCIEIOBaTh MOJY4YeHHbIE (DYHKIHUU, CTPOUTh UX TpaduKu.
Marepunai 3Toi coaepKaTeabHOM JIMHUY HALICJIEH HA PA3BUTUE YMEHUN U HABBIKOB,
MO3BOJISIONIMX BbIpAXXaTh 3aBUCMMOCTH MEX]ly BEJIMYMHAMU B PA3IMUHON PopMe:
aHAJUTUYECKOM, rpaduueckoil W cioBecHOW. Ero wusyueHue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINUICHUS, CIIOCOOHOCTH K OOOOIIEHUI0 W
KOHKPETHU3aL1H, UCITOIb30BAHUIO AHAJIOTUH.

CopnepxarenpHasg nuHUsA «Havaima MareMaTM4eCKOro aHaliv3ay IO03BOJIAET
CYLIECTBEHHO PACIIMPUTh KPYI KaK MaTEMaTUYECKUX, TaK U NMPUKIAIHBIX 3a7ad4,
JOCTYITHBIX O0YYalolMMCsl, Y KOTOPBIX MOSBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpOUTH TpaduKu PYHKIHA, OMPEIEISITh UX HAUOOJIbIINE U HAMMEHBIIINE 3HAUCHHUS,
BBIUUCIIATH TIOUAAd GUTryp U OOBEMBI Tel, HAXOAUTh CKOPOCTH M YCKOPEHUS
nporeccoB. JlaHHas conepxaTreiabHas JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTHU
MIOCTPOCHUSI MATEMATHYECKUX MOJEIEW pEeajJbHbIX CHUTyalHil, HaXO0XKIACHUS
HaWJIy4ylIero penieHus] B MPUKIAIHBIX, B TOM YHUCJIE COLHUAIBHO-3KOHOMHYECKHX,
3aa4ax. 3HAKOMCTBO C OCHOBaMHM MAaTeMaTHUYECKOTO aHallu3a CIOCOOCTBYET
pa3BUTHIO A0CTPAKTHOTO, (POPMAILHO-IOTUYECKOTO U KPEATHBHOTO MBIIIJICHHS,
(bopMHpPOBaHUIO YMEHUIN paclo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMaTUKU B HAyKe,
TEXHUKEe M HucKyccTtBe. OOywaroliuecs Y3HAIOT O BBIJAIOIIMUXCSA pe3yJibTarax,
NOJIYYEHHBIX B XOJI€ Pa3BUTHS MATEMATHKHU KaK HAYKH, U UX aBTOPaX.

CopepkarenbHO-METOANYECKAs JTUHUSA «MHOXKECTBA U JIOTUKA» B OCHOBHOM
MOCBSIIEHA  JJEMEHTAM  TEOPUUM  MHOXKECTB. [€OpETHKO-MHOKECTBEHHBIC
MPEACTABIICHUS POHU3BIBAIOT BECh KypPC IIKOJBHOM MATEMATUKHU W IPEIJIararor
HanOoJiee YHUBEPCAIbHBINA A3bIK, OOBEAUHSIONIMNA BCE pa3/ielibl MaTeMaTUKUA U €€
IIPUJIOKEHUM, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHUYECKUE NHUCLUIUIMHBI B €IHHOE



uenoe. IloatoMy BaXHO JaTh BO3MOXXKHOCTb IIKOJIBHUKY IOHHUMATh TEOPETHKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MAaTEMaTUKH M HCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hayana MaTeMaTHYECKOTO aHAIM3a» HPHUCYTCTBYIOT
TAaK)K€ OCHOBbl ~MAaTEMaTUYECKOTO  MOJICJIMPOBAHUS, KOTOpbIE IPU3BaHbI
chopMHUPOBATh HABBIKU IOCTPOCHHS MOJIEIEH peaibHbIX CUTYaIUil, HCCIEA0BaHNUS
THX MOJEJIEH C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTUYecKOro aHaiu3a U
MHTEPHPETALNU MTOJYYEHHBIX pe3yJbTaToOB. Takue 3aaHus BIUIETCHBI B KaXIbI U3
pa3zieNoB MPOrpaMMbl, TOCKOJIBKY BECh MaTepHall Kypca IUPOKO UCTIONb3YETCs JIsl
pelieHusl NpUKIaAHbIX 3anad. [Ipu pelieHun peanbHbIX MPAKTUYECKUX 3a]ad
ydaliecs pa3BUBAIOT HAOJIIOAATENbHOCTh, YMEHHUE HAXOAHWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIOIb30BaTh AHAIOTHIO, 0000IIATh U KOHKPETH3UPOBATH
npobiemy. [esareabHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/1ady OpPraHu3yeTcsl B MPOLECCe M3YYEHMsI BCeX TeM Kypca «Airedpa M Hayasia
MaTEMaTUYECKOIO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydeOHOM 1m1aHe Ha M3yUYeHUe Kypca anreOphl M Hadaa MaTEMAaTHISCKOTO aHaTn3a
Ha 0a30BOM YpPOBHE OTBOJUTCS 2 yaca B HeAento B 10 kiacce u 3 yaca B HEJIGNIO B
11 kmacce, Bcero 3a jBa roja o0ydenus — 170 yacos.



COIAEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

Yucaa v BIYMCICHUSA

Panvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOH, MPOIEHTHI,
OCCKOHEUHbIE  MepuoAuveckue apodu. ApudpMeruyeckue  omnepauuu ¢
palMoOHANIbHBIMU YHUCIIAMU, PE0Opa30BaHMs YUCIOBBIX BhIpakeHuil. [Ipumenenue
Ipobeil 1 MPOLEHTOB JJIsl PEIleHUs MPUKIAJAHBIX 337a4 U3 Pa3IMYHBIX OTpacie
3HAHUU U PEATbHOM KU3HH.

JelictBuTenpHble 4nciia. PalMoOHaNIbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue omnepaudd ¢ JeUCTBUTENbHBIMU yuciaamu. [IpubnuxéHHbie
BBIYMCJIEHUS, IPABUIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHHN.

Cremmenp ¢ menbiM  mokazateneM. CranmaptHas Qopma  3amucu
JNEUCTBUTENHLHOTO uwncia. Mcmonp3oBaHwe moOAXOAsImied (OpPMBI  3amucH
JNEUCTBUTEIBHBIX YHUCEN Ui PELICHUS NPaKTHUYECKUX 3aad W IPEACTABICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb ~ HaTypaldbHOM  cremeHd.  JledcTBus ¢
apu(pMEeTHYECKUMU KOPHAMHU HAaTYpaJbHOMN CTETEHHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHBIE IPEOOPA30BAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPHUYECKUE (HOPMYJIBI.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, penieHne HepaBeHcTBa. MeTo
WHTEPBAJIOB.

Pemenne nenpix 1 [poOHO-PALIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue nppanmoHaibHBIX ypPaBHEHUM U HEPABEHCTB.

Perienue TpuroHOMeTpUYECKUX YpaBHEHUM.

[IpuMeHeHNE ypaBHEHNU U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 33124 U
3a]1a4 U3 Pa3IMYHbIX 00JacTel HayKu U peanbHOMN )KU3HHU.

DyHKIUHN U TPaPUKH

Oynkuus, crnocodsl 3amaHus GyHknouu. ['paduk  ¢dyskiuu. BzaumHO
oOpaTHbIe PYHKIIUH.

OO6nactb ompeneneHuss 1 MHOXKECTBO 3HaueHud (yukumu. Hynu QyHkium.
[TpoMexyTKH 3HAKOIOCTOSHCTBA. YETHBIE M HEUETHBIC (PYHKLIUU.

CrenenHast QpyHKIMS C HATypaldbHBIM U IEJBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauK KOpHS n-OM CTEIEHHU.



TpuronoMmerpudeckasi OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MmaTeMaTH4eCKOI0 aHAJIHU3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJIEA0BATEIBHOCTEN.
MOHOTOHHBIE TIOCJIEIOBATENBHOCTH.

ApudmeTrnueckast 1 reOMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromias
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIECH T'€OMETPUUYECKOM
nporpeccur. dopMyna CIOXKHBIX HPOLEHTOB. lcronb30BaHME MpoOrpeccuu s
PELIEHHUS peAJIbHBIX 33/1a4 MPUKIAJTHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

MHoOKecTBO, omepanuu HajJ MHOKecTBamMu. [uarpammbl Ditnepa—BenHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAHUS PEalbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB.

Ornpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucsia ¥ BIYMCICHUS

Harypanpnblie u nensie uncina. [Ipu3sHaku 1eIMMOCTH LENBIX YUCEN.

CreneHb ¢ palMOHAJIBHBIM NIOKa3aresieM. CBOMCTBA CTEIICHH.

Jlorapugm yucna. JlecaTuuHble U HATypaJbHbIE JOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[Tpeobpa3oBanue BbIpaXEHHM, COEPIKALIUX JTOTApUPMBI.

[IpeoOpa3oBanre BBIpAXKEHUN, COAEPXKAIIMUX CTENEHH C PalUOHAIBHBIM
IIOKAa3aTeJIEM.

[Ipumeps! TPUTOHOMETPUUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS M HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUW. PellleHne NpUKIaIHbIX 337a4 C NOMOILBIO
CHUCTEMBbI JIMHEHHBIX YPABHECHUM.

CucreMsl M COBOKYITHOCTH PALlMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX
3a]a4 1 3a]1a4 U3 Pa3IMuHbIX 00JacTel HAyKu U pealbHOM KU3HH.

DyHKUMH U TPaPUKH

®ynkuus. [lepuonnyeckue pynkuuu. IlpomexyTku MOHOTOHHOCTH (DYHKIIHH.
MakcuMymbl 1 MUHUMYMbl (pyHkunu. Hanbospliee M HauMeHblee 3HAYEHHE
(GYHKIIUM Ha TPOMEKYTKE.

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

[ToxazarenbHast U gorapudmuyeckas GyHKIUU, UX CBOWCTBA U IpaUKH.



Hcnonp3oBanue rpadukoB (PYHKIMA A7 PELICHUS] YpPaBHEHUN W JTMHEHHBIX
CHCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA Ui HCCIENOBAHUS TPOLECCOB U
3aBUCUMOCTEHN, KOTOPBIE€ BO3HHUKAIOT IMPU PEIICHUH 3a/ady U3 APYruX y4eOHbIX
MPEAMETOB U PEATIbHON KU3HMU.

Hayana MaTeMaTH4eCKOro aHajIu3a

HenpepeiBable ¢pyHKIIMU. MeTon HHTEPBAIOB /7Sl pELICHHS] HEPABEHCTB.

[IponsBonnass  ¢yHkuuu. [eomerpudyeckuii ©u  (PU3MUECKUNA  CMBICTT
MIPOU3BOJHOM.

[IpousBoaHbie  dJ€MEHTApHBIX  (QYHKUUNA.  DOpMyJbI  HAXOXKICHUS
IPOM3BOJHON CyMMBI, POU3BEAEHUS U YaCTHOTO (DYHKIIUHA.

[TpumeHeHne MpoOU3BOJHON K UCCIENOBaHUIO (QYHKIMII HA MOHOTOHHOCTb U
skcTpeMyMbl. Haxoxaenue HanOoIbIIero 1 HAaMMEHbIIEro 3HauYeHUs (QYHKIMKU Ha
OTpE3KE.

[IppuMeHeHne NPOU3BOAHOM JUIA HAXOXKACHUS HAWIIY4IlIero pELICHUs B
NPUKIAIHBIX 3aJadax, [ ONPENENICHHs CKOPOCTH Ipolecca, 3aJaHHOIOo
bopmyioit uiu rpadpuKoM.

[TepBooOpa3zHas. Tabnuia mepBooOpa3HbBIX.

WNHuterpan, ero reoMeTrpuyeckuii W (Quanueckuid cMbIci. Beruuciienue
uHTerpana no popmyne Herorona—JleitOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘IC6HOFO npeamMceTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHXXCHHC HAa YPOBHEC CPCAHETO O6IHCFO O6paBOBaHI/I}I cilaeayromux JNIYHOCTHEIX,
MCTAIPCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeJ'IBHBIX PE3YyJIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro TMpeaMmeTa
«Maremartukay XapakTepu3yroTCs:

['paxxgaHckoe BOCIUTaHUE:

c(hOpPMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs Kak aKTHBHOTO
U OTBETCTBEHHOTO 4YJieHAa POCCHIMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
nporeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSMU 1 Ha3HAYECHUEM.

[TaTpuoTHueckoe BOCIHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON IPaXKIAHCKON UACHTUYHOCTH, YBOXKCHUS K
MPOILIJIOMY U HACTOALIEMY POCCUMCKON MaTEMAaTUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKCHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax
HKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO HapoJa;
c(OpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IMOBEACHUS,
CBSI3aHHOT'O C MMPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUM HAYKU U JI€ATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO.

DCTEeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIOYAsl 3CTETUKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PACCYKICHUN; BOCTIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM aCleKTaM Pa3InYHbIX BUI0B UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEeMaTUYECKWE 3HAHUSA B
WHTEpecax 3J0pOBOTO U 6e30macHOro 00pasa >KMU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHUPOBAHHBIN PEKUM 3aHATHA U
OTJIbIXA, peryJiapHas (pu3nuecKast akTUBHOCTD); (PU3NYECKOTO COBEPLICHCTBOBAHMUS,
IIPU 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHON JIEATEIbHOCTHIO.

TpynoBoe BoCIUTAHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYIOJIOOUS;, MHTEPECOM K
paznuuHbiM  chepaM  TIPOPECCHOHAIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W e€ TMPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W pealu30oBbIBaTh COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHWH BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(hOPMUPOBAHHOCTHIO HIKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLMATBHO-DKOHOMUYECKHUX TPOILIECCOB HA COCTOSIHUE MPUPOHOM U COLMATIBHOU
Cpenmpl, OCO3HAHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  MPoOJeMm;
OpPUEHTAME HAa NMPUMEHEHHE MATEMAaTUYECKHWX 3HAHWU ISl PElICHUs 3a]1ad B
00J1aCTH OKPYKAIOIIEH CpeIbl, IIIAaHUPOBAHUSI TIOCTYIIKOB 1 OLICHKH WX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYIKAOIIEN CPEBI.

[{eHHOCTH HAYYHOTO MMO3HAHMUS:

c(hOpMUPOBAHHOCTHEIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSI HAYKM U  OOIIECTBEHHOW TMPAKTHKH, [MOHUMaHHUEM
MaTeMaTHYECKOW HayKh Kak c]epbl 4YeIoBEeYeCKOW esATEeNbHOCTU, JTaroB €€
pa3BUTUA M 3HAYMMOCTH [JIi PAa3BUTUSA IMBUIM3ALMH; OBJIAJICHUEM SI3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTypOM KakK CpEICTBOM IMO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIATh IMPOEKTHYIO M MCCIEIOBATEIBCKYIO JESTEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIE PE3yJbTaThl OCBOCHMS MPOrPaMMbl Y4e€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUAMU.

1)  Vuusepcanvuvie = nozmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yYaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJCAlowe2o  Mupa;,  NpUMeHeHue  J102U4eCKUX,
UCCe008amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBeie lornuecKkue NeuCTBUSA:

e BBIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIEC MPU3HAKA MAaTEMAaTUYECKUX
00BEKTOB, TMOHATHUN, OTHOILICHUW MEXIY MOHIATHAMU; (HOpPMYIUPOBATH
OTIpeNIeTICHUs]  TOHATUN, YCTAHABIMBATH CYIIECTBEHHBI  MPU3HAK
KJIacCCU(pUKALMU, OCHOBAHMUA MIJii OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTIO aHAJIN3a;



BOCIIPUHUMATh, (OPMYJUpPOBaTH W  TPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUILIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCJIOBHBIC;

BBISIBJSITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
NpOTUBOpeYHs B (aKTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIEHO JI0Ka3aTebCTBA MaTeMaTHYECKUX
YTBEPXKACHUMA (MIPSMBbIE U OT MPOTHUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBL;

BBIOMpaTh CIOCOO pelieHuss y4eOHOM 3ajaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIICHHs, BBIOMpAaTh Hauboiee MOAXOASAIMUNA C YU4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie HCCICAOBATCIbCKHUC I[CﬁCTBH?II

WCITIOJIb30BATh BOTPOCKHI KaK MCCIIEIOBATEIHCKAM WHCTPYMEHT IO3HAHMS,
¢bopMyIMpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOOIEMYy,
yCTaHaBIMBaTh HMCKOMOE€ MW  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOIUTH CaMOCTOSITEIIEHO CIUUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCIICIOBAaHHE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTrO
oObeKkTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXITY
0o0BeKTaMU, SIBJICHUSMHU, TIPOIIECCAMU,

CaMOCTOSITENIbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3yjIbTaTaM
MPOBENEHHOTO HAOIIOICHUS, WCCIEIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TPOIlECca, a TaKXKE BBIIBUTATH
MIPEATNOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadopmanueii:

BBISIBJIATH e(UIUTHI HH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BbIOMpaTh ~ WMHGOpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaAJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIIUIO
pa3IMYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

CTPYKTYpPUPOBaTh HHPOPMALINIO, MPEACTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH Tpaprueck;

OLICHUBATh HaJEXKHOCTh uHdopMaIuu o CaMOCTOSITEIIbHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.



2)  VuueepcanvHvie KOMMYHUKAMUGHble  Oelcmsus, 0Oecnedusarom
chopMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

Oouenue:

e BOCIPUHUMATH U GOPMYIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHUSIMU
U LIeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M NMMUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIY PEIICHUS
3aJ1a4u, KOMMEHTHUPOBATh MOJYyUYCHHBIN PE3yJIbTaT;

e B X0/€ 00CYXJI€HHs 33]]aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIAEMOIl TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHbIE HA TTOUCK
pEelIeHUs; COMOCTaBIATh CBOM CYXKACHHS C CYXACHUSMHU APYIHX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3IMyMe M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS;

e TMpPEACTAaBIATh  PE3yJbTaThl  pEHIeHUs  3a/Jaud,  OIKCIIEPUMEHTA,
UCCJIeIOBAHMUSI, IPOEKTA; CAMOCTOATENILHO BEIOMPATh (POPMAT BHICTYIIIICHUS
¢ Y4€TOM 3aJa4 MPEe3eHTAIMN U OCOOCHHOCTEN ay JUTOPHH.

CoTpyAHUYECTBO:

e TIOHWMATh U UCIIOJIH30BATh MIPEUMYINECTBA KOMAHIHON U WHINBU Y ATbHON
paboThl MpU pelIeHUU YYEOHBIX 3a/ay; NPUHUMATh LEeJIbh COBMECTHOMU
NEeSATEIbHOCTH, IUIAHUPOBaTh  OpPraHU3alMI0  COBMECTHOM  paloThI,
pacnpenenatb BHIbI paboOT, JOrOBApUBATHCS, OOCYXXIaTh MPOLECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JTFO/ICH;

e Y4YacTBOBaTh B IPyNIOBBIX hopMax paboThl (00CYkACHUSI, 0OOMEH MHEHUH,
«MO3TOBbIE€ WITYPMbD» W HHBIE); BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOU JIEUCTBHUS C PYTUMH YWICHAMH KOMaH/Ibl; OLICHUBATh
KayecTBO CBOEro BKJIaga B OOHIMI MPOAYKT MO  KPUTEPHSIM,
chopMyITUPOBAaHHBIM YYACTHUKAMH B3aUMOJCHCTBUSI.

3) Vuusepcanvrvie pecynamuesnsle oeiicmausi, obecnevusaom hopmuposarue

CMBLCIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzanus:

COCTaBJIAITH IJIaH, AJITOPUTM PELIECHUS 3a/1a4M, BEIOUPATh CIIOCO0 pELIeHHUS C
y4E€TOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW HUH(OpPMALIUU.

CaMOKOHTPOJIb:

e BJAJACTh HAaBbIKAMH IIO3HABATEJIbHON pEeQIEKCMH KaK OCO3HAHUS
COBEPIIIAEMBIX JIEHCTBUIA U MBICIUTEILHBIX MPOIIECCOB, UX PE3YIbTATOB,
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIECCa U pe3yJibTaTa
pelIeHus MaTeMaTUYECKOM 3a/1auH;



e TPEABHUAECTH TPYJIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPHU PEUICHUH 3a/1a4H,
BHOCUTH KOPPEKTHBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OICHMBATh COOTBETCTBUE pE3yJbTaTa WEIHM U YCJIOBHUSIM, OOBICHATH
[IPUYMHBl JTOCTHXKEHUSI WM HEIOCTHXKEHUS PE3yJIbTAaTOB JACATEIIBHOCTH,
HAXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa v Hadajga MaTEMAaTHYCCKOTO aHAIH3a
Ha YpPOBHE CpelHero oOIIero oOpa3oBaHUsl JIOJDKHO OOecrnedyuBaTh JOCTHKEHUE
CJIeIYIOIIMX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIHTATOB:

10 KJTACC

Yucsia ¥ BIYMCICHUSA

OnepupoBarh MOHATHUSIMHU: PALMOHAIIBHOE U JEHWCTBHUTEILHOE YHCIIO,
OOBIKHOBEHHAS! U JECSTUYHAs APOOb, TPOLIEHTHI.

BeinmonHATe  apudmeTHueckue — Oomepalud € PALMOHAIBHBIMM U
JNEUCTBUTEIbHBIMU YUCIIAMU.

BoinonHaTe npuOImKEHHBIE BBIUMCICHUS, UCIIONB3YS MpaBujla OKPYTICHHUS,
JeJaTh IPUKUIKY U OLICHKY PE3YJIbTaTa BIYMCICHUMN.

OnepupoBaTh IMOHATUSMHU: CTEIEHb C LEJNBIM IIOKa3aTesleM; CTaHJapTHAs
dopMa 3amMcu JIEHCTBUTENIBHOIO 4YHCIA, KOPEHb HATypaJbHOW CTEIEHU;
UCIOJIb30BATh MOAXOIAILYI0 (POPMY 3aMUCH EHCTBUTEIIBHBIX YUCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh NMOHATUAMU: CUHYC, KOCUHYC U TaHT'€HC IIPOU3BOJIBHOIO YIUIA,
UCIIOJIb30BAaTh 3aIKCh ITPOU3BOJILHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHMS U HEPaBeHCTBA

OnepupoBaTth NOHATHSMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YPaBHEHHUE;

BoinonusaTe npeoOpa3zoBaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3zoBaHUs LIETBIX, PAlMOHAIBHBIX W HPPAMOHATbHBIX
BBIPAKECHUI U PEIIATh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA ISl PELICHUS MAaTEMATUYECKUAX 3a1a4
W 3371a4 U3 Pa3IMYHBIX 001acTel HAYKH U PeasIbHOM KU3HU.



MopenupoBaTh pealibHbIC CHUTyalldd Ha S3bIKEe anreOphl, COCTaBISATH
BBIPDAKEHUS, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBHUIO 3a/laud, HCCIEI0BAThH
MOCTPOEHHBIE MOJIEIH C UCTIOIH30BAHUEM aIlliapaTta anreopsl.

DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: (YHKIHMSA, CIIOCOOBI 3a7aHus (PyHKIMH, 001acTh
OmpezeNieHus] U MHOXECTBO 3HAUCHUN (QYHKIUH, rpaduk (yHKIUH, B3aUMHO
oOpaTHble PYHKITHH.

OnepupoBaTh MOHATUAMU: YETHOCTh U HEYETHOCTh (PYHKIUH, HYJIU PYHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Ncnonb3oBathk rpaduku GyHKIUN IS PEIICHUS] ypaBHEHUM.

CTpouTh U 4MUTaTh TPAPUKU JTUHEHHONW (PYHKIMH, KBaJPATUIHOU (PYHKIIHH,
CTENEHHOU (PYHKIIUHU C T[ETBIM ITOKA3aTEIIEM.

Hcnonb3oBath rpaguku QyHKIUNA Uil UCCIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEHN MpU pElIeHUH 3a/1ad U3 JIPYTruxX y4eOHbIX MPEIMETOB U peaibHOU
KU3HH, BBIpAXaTh (HOpPMYyJIaMU 3aBUCUMOCTH MEXK]Ty BETMIMHAMH.

Hauana MaTeMaTH4ecKOro aHajan3a

OnepupoBaTh TMOHATHUSMH: TOCIEAOBATEILHOCTh, apumeTHdeckas u
r€OMETPUYECKAsI IPOIPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YObIBalollasg TreoMeTpUuyYecKas
porpeccusi, CyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUH.

3amaBaTh MOCIEOBATEIIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IIOCIEI0BATEIBHOCTEN U MIPOIPECCUN ISl PELLIECHUS
pealbHBIX 3a]1a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

OnepupoBatTh MOHITUSIMUA: MHOXKECTBO, ONEPAIIMU HAJl MHOKECTBAMMU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar JJisi ONUCAHUS PeabHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB.

OnepupoBatb HOHATUSAMMU: OINpeIENICHHUE, TeopeMa, CJIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KITACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MNOHATUSMH: HATypajdbHOE, LEJIOE€ YHUCIO; HCIOJIb30BAThH
MIPU3HAKU JIEJIMMOCTH LENBIX YUCEI, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBatTh MOHATHEM: CTEIICHb C PAIIMOHATIBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATHUSMU: JOrapu(pM UYHCIIA, NECITHUYHBIE W HATypaJbHBIC
Jorapu@MsbI.

YpaBHeHUS U HEPABEHCTBA



[IpumensiTb  cBOMCTBa CTEHmeHW JUId NPeoOpa3oBaHUsl  BBIPAKECHUI;
ONEPUPOBATh IOHATHAMM: ITOKA3ATEIBHOE YPABHEHHE WM HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIbI IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATe  npeoOpa3oBaHusl  BBIPAXKEHWM, COJAEp)KaUIUMX JIOrapu(Msl;
OIIEpUPOBATh MOHATHSAMMU: JIOTApU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO; pEIIATh
OCHOBHBI€ THUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxonuTe pemenns npocTenmmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEMHBIX YPABHEHUN MU €€ DPEIICHHC,
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH Il PELICHUS IPAKTUYECKUX 3aa4.

HaxonuTe pemeHus npocTEeHIIMX CUCTEM U COBOKYIHOCTEH pallMOHAIbHBIX
YPAaBHEHUM U HEPABEHCTB.

MopnenpoBaTh peajgbHble CUTyallUd Ha S3bIKE aire0pbl, COCTaBIAThH
BBIDAKCHMSI, YPABHEHUS, HEPABEHCTBA M CHCTEMBI 110 YCIOBHMIO 3aJa4H,
UCCIIEI0BATh IOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHUEM alIapaTa ajareopsl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MNOHATUSAMH: TEpHOAMYECKass  (PYyHKUUSA, MOPOMEXKYTKU
MOHOTOHHOCTH (DYHKUMH, TOYKH OKCTpeMyMa (QYHKIHMH, HauOoybliee U
HauMEHbIIEe 3HAYCHHUs (QYHKIUMU Ha [POMEKYTKE; MCIONb30BaTh HUX I
UCCIIEOBaHMsI (PYHKLINHU, 3aJaHHON TpauKOM.

OmnepupoBarh MOHATHAMH: TpadUKU MOKA3aTEIbHOU, JOrapupMUUIECKON U
TPUTOHOMETPUUECKUX (DYHKUUH; M300pakaTh UX Ha KOOPAMHATHOM IUIOCKOCTH U
VICIIOJIB30BATh JJIs PELICHUS YPABHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM INIOCKOCTU TpaMKU JIMHEWHBIX YPAaBHEHUH U
WCIIOJIB30BATh UX JUIS PEILECHUS CUCTEMBI JINHEWHBIX YPaBHECHUN.

Wcnone3oBath rpaduku (QyHKIMA JUIS HCCIEAOBAaHUS MPOLECCOB H
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX AUCHUILINH.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

OmnepupoBaTh MOHATUSMU: HENpepbIBHAs (QYHKIUS; TPOU3BOAHAS (DYyHKLUU;
UCIOJIb30BaTh T€OMETPUUECKUN U (PU3NUECKHI CMBICI IPOU3BOIHOM AJIsl PEIICHUs
3a1ad.

HaxoauTh npou3BoHbIC 371€MEHTAPHBIX QYHKIUI, BBIYUCIIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEIECHUS], YACTHOT'O (DYHKIIUH.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIE0BaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHATH PE3YyJIbTaThl UCCIETOBAHMS K ITOCTPOEHUIO ITpa(hrKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Il HAXOXKACHWUS HAWIY4IIEro pELICHUS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3a1a4ax.

OnepupoBaTh MOHATUSIMU: [E€PBOOOpa3Hass M MHTErpaj; IOHUMATH
reOMETPUUYECKUN U PU3NYECKUI CMBICI UHTErpasa.



Haxoauts nepBooOpa3Hble 2IeMEHTAPHBIX (DYHKIUN; BBIYUCIISATH HHTETPAT 10
dopmyne Herorona—JleitOnuma.

Pemate mpukiagHple 3aJa4M, B TOM YHCIE COIHAIbHO-DKOHOMHYECKOTO U
(u3MUECKOro Xapakrepa, CpeACTBAMH MATEMAaTHYECKOTO aHAITU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosauyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoabrpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypesI
MHOXxecTBa palluOHAIBHBIX 1
1 JIEUCTBUTEIIbHBIX Yncell. PalimoHanbHbIE 14 1
YpaBHEHUS U HEPABEHCTBA
) Oynkuuu u rpadgukn. CTeneHsb C MeNIbIM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—OH CTETICHU. 13 1
UppanmonaibHbie ypaBHEHUSI U HEPABEHCTBA
DopMmysl
4 TPUTOHOMETpUU. TpUroHOMETpUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH ¥ TPOTPECCUM 5
6 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 3 |
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIACC

KosauyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoaenpie  Ipakriieckue o0pa3oBaTejibHbIE
padoThI padoThI pecypen
CremneHsb ¢ palliOHAIBHBIM [TOKA3aTEJIEeM.
1 [TokazatenpHas ¢pyuknus. [lokazarensHbie 12 1
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuaeckast GyHKIIHS.
2 Jlorapudmudeckue ypaBHEHHS U 12
HEPaBEHCTBA
Tpuronomerpuyeckue GyHKIMH U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEPaBEHCTBA
4 IIpounsBoaHas. [IpuMeHeHne IPOU3BOIHON 24 1
5 WNHuTterpan u ero npuMeHeHUs 9
6 CucreMbl ypaBHEHUI 12 1
7 Harypanbnbie u 1enbie yncia 6
8 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 18 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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