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MOSACHUTEJIbHAS 3AIIMCKA

PaGouas mporpamma ydeOHOTo Kypca «Anredpa U Havajga MaTeMaTHIECKOTo
aHanmm3a» 0a30BOro ypoBHs st oOydarommxcsi 10 —11 xmaccoB paspaboraHa Ha
ocHoBe DerepalibHOrO TOCYIAPCTBEHHOTO 00Pa30BaTEIBLHOIO CTAaHIAPTa CPETHETO
obmiero oOpa3oBaHus, C Y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
IPEIBSIBISICMBIX K MaTeMaTHYeCKOMY OOpa30BaHHIO, U TPAJAMIMNA POCCUHCKOrO
oOpazoBanms. Peanuzanus mporpaMMbl OOCCIICUMBACT OBJIAJCHHE KITFOYCBBIMU
KOMIICTCHIIUSAMH, COCTaBIISIONIMMU OCHOBY JJII CAMOPa3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHusl, ETOCTHOCTh OOMIEKYIbTYPHOTO, JINYHOCTHOTO M MTO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH 00yUYaIOIIUXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hauajga MaTeMaTHYECKOTO aHAM3a» SIBISETCS OIHHUM U3
HanboJee 3HAYMMbBIX B POrpaMMe CTapIiei MKOJIbl, TOCKOJIBKY, C OHOW CTOPOHBI,
OH 00eCreYnBaeT HMHCTPYMEHTAJIbHYIO 0a3y JUisi M3Y4eHHUs] BCEX €CTECTBEHHO-
HAyYHBIX KYPCOB, a C JIPYTrOil CTOPOHBI, (POPMHUPYET JOTUUECKOE W aOCTPAKTHOE
MBIIIUICHUE Y4Yalluxcsi Ha YpPOBHE, HEOOXOJUMOM JUIsi OCBOCHHUS KYpCOB
nH(GOPMATHKH, 00IIIECTBO3ZHAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax manHOro Kypca
yualiuecs OBJIaJIEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
bopMyIHUpPYET CBOU JOCTHKEHUS B MaTEMaTU4ECKOl dopme.

Kypc anreOpsl 1 Hauan MaTeMaTHUeCKOro aHajin3a 3aKJIaJIbIBA€T OCHOBY JIJIst
YCHEIIHOTO OBJAJACHUS 3aKOHAMHM (PU3UKW, XUMHUHU, OWOJOTHH, TTOHUMAaHUS
OCHOBHBIX TCHJICHIIMA OSKOHOMUKH W OOINECTBEHHOW IKWU3HU, IIO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HUCIIOIb30BaTh UX B MOBCEIHEBHOH >XU3HU. B TOXXe BpeMs OBIaJicHHE
a0CTpaKTHBIMM U JIOTHYECKH CTPOTMMH MAaTEMAaTHUYECKUMHU KOHCTPYKIHMSIMHU
pa3BHMBAaeT yYMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKACHUSA, UCIOJIb30BaTh 0000IIEHNE U KOHKPETU3AIMI0, aOCTparupoBaHue u
aHaJNoruto, GopMUpYET KpeaTUBHOE U KPUTHUUECKOE MbIlIeHHe. B xoie nzyueHus
anreOpbl M HayaJl MaTEMaTUYECKOTro aHajiv3a B CTaplied MIKOJE Yydalluecs
MOJIyYalOT HOBBIM ONBIT PELICHUS MPUKIAJHBIX 3a7a4, CaMOCTOSTEIbHOTO
MOCTPOCHHSI MaTeMAaTHYECKUX MOJIENEH pealbHbIX CUTYyallMd W HHTEpIpeTaIruu
MOJIYYEHHBIX  PEUICHUM, 3HAKOMSITCS C  NOpUMEpPaMU  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B TMpUpoOJe, HAYKE U B UCKYCCTBE, C BBLIAIONIMMUCS
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc obOnagaer 3HAUMTEIBHBIM BOCHUTATEIBHBIM TMOTEHIUATIOM, KOTOPBIM
peann3yercsl Kak yepe3 y4deOHbId Marepuai, CocOOCTBYIOUIMN (POpMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK W 4Yepe3 chernupuky ydeOHOW NesaTeNbHOCTH,
TpeOyroiei CaMOCTOATENbHOCTH, aKKypaTHOCTH, IPOJOJKUTETHHOM
KOHIICHTPAIIMU BHUMAHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN Pe3yibTar.

B ocHoBe MeToauku oOyuenus aaredpe u HayajiaM MaTeMaTHYECKOro aHaIK3a
JICKUT ACATETBbHOCTHBIN MPUHIIUAI 00yUECHHUS.

CrtpykTypa Kypca «Anredpa v Hadajia MaTeMaTHIECKOTO aHAIN3a» BKIIFOYAET
CIENIyIOUIUE COJlepKaTeIbHO-METOANYECKUEe JIMHUM: «Yucia W BBIYUCICHUS,
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«DyHKIMH U rpaduKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maTemaTuueckoro
aHanu3a», «MHOXKeCTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATENBHO-METOIUYECKUE
JVUHUM HW3Yy4aloTcsd Ha MPOTSHXKEHMHM JABYX JIeT OOy4YeHusi B CTaplied IIKoJe,
€CTECTBEHHO JIOIOJHASA APYT APYra U IMOCTEIEHHO HACHIIAsACh HOBBIMM TEMaMU U
pasnenamu. J[aHHBIM Kypc SIBJISIETCS MHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSAET B
cebe colepKaHME HECKOJIbKMX MAaTeMaTHUYeCKHX JIMCUUIUIMH:  anredpa,
TPUTOHOMETPHSI, MATEMATUYECKUN aHAJIN3, TEOPUS MHOXKECTB U Ap. Ilo mepe Toro
KaK ydaliuecs OBJaJeBaloT BCE 0oJiee MIMPOKUM MaTeMaTUYECKUM amnmnaparoMm, y
HUX TOCIEA0BAaTeIbHO (POPMUPYETCS M COBEPILICHCTBYETCS YMEHHE CTPOUTh
MaTEMaTUYECKYIO MOJIEIIb PEAIbHON CUTYallUH, IPUMEHATH 3HAHUS, I10Jy4CHHBIC B
Kypce «Anrebpa W Hayajga MaTeMaTHUYECKOro aHaiu3a», JUisl pEIIeHUs
CaMOCTOSITENTFHO  C(OPMYJIIMPOBAHHONM MaTeMaTH4EeCKOW 3ajadyd, a 3aTeM
VHTEPIPETUPOBATH MIOJYYEHHBIN PE3yJIbTarT.

ConepxarenbHo-MeToANYECKasT TUHUA «Hucna W BBIYMCIIEHUSA» 3aBEPIIACT
(opMupOBaHNE HABBIKOB HCIOIb30BaHUS JIEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOM Imikoje. B crapmiell mikoiie oco00e BHUMAHHUE YIENSIETCS
(OPMUPOBAHUIO TPOYHBIX BBIUHUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIMX B Ce0s
UCIIOJIb30BaHUE pPa3NUYHBIX (OpM 3amucu JEHCTBUTEIBHOTO 4YHUCJIA, YMEHHUE
pallOHAJIBHO BBINOJHATh JEWCTBUS C HHMH, J€JaTh NPUKHAIKY, OLICHUBATH
pesynpraT. OOydaromuecs MOIY4YalOT HABBIKM TNPUOJMKEHHBIX BBIUMCICHUH,
BBITIOJIHEHUSI JIEUCTBUM € YHCIaMM, 3alMCaHHBIMH B CTaHIapTHOW dopme,
UCITOJIb30BAHUSA MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAYKEHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSKEHUHU BCETO
oOydeHMs] B CTapled IIKOJIe, NOCKOJIbKY B KaXJIOM pa3lelne IMporpaMMbl
OPEeyCMOTPEHO PEIIeHNE COOTBETCTBYIOIUX 3a1ad. OOydaromuecs OBIaJeBalOT
pPa3IMYHBIMA METOJAMHU PELIECHHs LEbIX, PAlMOHAIBHBIX, HWPPAlUOHAIbHBIX,
MOKa3aTEeNbHbIX, JIOrapu(MUYECKUX W  TPUTOHOMETPUYECKUX  YpaBHEHHH,
HEPABEHCTB U X cucTeM. [lonydeHHbIE yMEHUS UCTIOB3YOTCS P UCCIEI0BAHUN
(GyHKIMHA ¢ TOMOUIBIO MPOU3BOJHOM, PEIIeHUH NPUKIAJHBIX 3a/ad U 3a7ad Ha
HaXOXXJE€HUE HauOONbIIMX UM HAUMEHbIIMX 3HaYeHUH ¢yHkOuu. JlanHas
collepKaTelibHas JIMHMS BKJIIOYaeT B ceOs Takke (QOpMUpOBAHUE YMEHUU
BBIMOJHATh pacu€Thl 1Mo QopmyiaM, NpeoOpa3oBaHUS IENbIX, PalUOHAIBHBIX,
VPPALMOHAIBHBIX UM TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKXKE BBIPAKECHUM,
COJepKaIllNX CTENeHUu U Jiorapupmel. braromaps M3ydeHHIO anredpanyeckoro
MaTepuaia IpOUCXOAUT ajbHellee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIJIEHUST y4daluxcsi, (OPMHUPYIOTCS HABBIKM JEIYKTHBHBIX PacCyXICHUMH,
paboTBl C CHMBOJBHBIMU (OpMaMH, MPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJE PAaBEHCTB M HEpaBEHCTB. AlreOpa npearaer 3pQekTuBHbIe
WHCTPYMEHTBI Ul PEIICHUS NPAaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7ad,
HarJIsIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KakK S13bIKa HAYKH.

CopepxarenbHo-MeToAuueckass JuHUA «DyHKUMH U TpaduKu» TECHO
NIEPEIUIETACTCA C APYTUMU JIMHUAAMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1aET
IIOCJIE0BATEIBHOCTD U3YUEHUs MaTepraiia. M3yueHne cTeneHHom, oKa3aTeabHOu,
aorapu(MUYECKO M TPUTOHOMETPUYECKUX (DYHKIMHA, MX CBOMCTB M TpadUKOB,
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UCIIOJIb30BaHue (DYHKIMM AJi1 penieHus 3a1ad U3 APYruxX y4eOHbIX MPEIMETOB U
peaibHOM JKM3HU TECHO CBA3AHO KaK C MAaTeMAaTUYECKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHUN W HepaBeHCTB. [Ipu 3Tom Oosbllioe BHUMaHUE yJEseTCs
(OpMHUPOBAHUIO YMEHUS BbIpaKaTh (POpMYyIaMH 3aBUCUMOCTH MEXIY Pa3IMYHBIMU
BEJIMYMHAMH, HCCJIENOBAaTh TIONYYCHHbIC (YHKIIMU, CTPOUTh UX TpaduKu.
Marepuan 3Toi CoaepKATENbHOM JIMHUY HALIEJIEH HAa Pa3BUTUE YMEHUN U HaBBIKOB,
MO3BOJISIONIUX BBIPAXaTh 3aBUCUMOCTH MEXAY BEIMYMHAMU B Pa3IUUYHON Qopme:
aHaJUTUYECKOW, rpaduueckoil W cioBecHOW. Ero wusydenue crnocoOCTByeT
Pa3BUTUIO AJTOPUTMHUUECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIECHHI0 W
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO AaHAJIOTUH.

ConepxarenbHasg nuHUs «Hadama MaremMaTH4ecKOro aHaiu3ay» I03BOJISET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3ajady,
JOCTYITHBIX 00YYaroUMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXHOCTh MCCIIEIOBATh U
CTPOUTh rpauKu GyHKIUMN, ONPEIEIATh UX HANOOJbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYUCIIATE TUIOMAAN (Puryp u oOBEMBI TEl, HAXOAUTh CKOPOCTH M YCKOPEHHS
npoueccoB. JlaHHasg coaepkaTenbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTHU
NOCTPOEHUS] MATEMATHYECKUX MOJENENd peajbHbIX CUTYyalllid, HaXO0XKICHHS
HAWJIy4IlEero pemieHusl B NPUKIAAHBIX, B TOM YHCIIE COLHAIbHO-DKOHOMUYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOrO aHajliu3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (POPMATBHO-TOTUYECKOT0 U KPEATHBHOI'O MBIIUICHHUS,
(hopMHUPOBaHUIO YMEHUH pACTIO3HABATH MPOSBIEHUS 3aKOHOB MATEMATUKHU B HayKe,
TeXHHKe M HucKyccTBe. OOydaromiuecss y3HAIOT O BBLIAIOIIMXCS pe3yJbTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTHUS MATEMATUKHU KaK HAYKH, U UX aBTOpax.

ConepxartenbHO-MeTOANYECKAs JIMHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM
NOCBSIIIEHA  AJIEMEHTaM  TEOPUHM  MHOXECTB.  T€0peTHKO-MHOKECTBEHHbIE
NPE/ICTaBIIEHUs MTPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaTEMaTUKH U MpPeJIararoT
HanboJee YHUBEPCAIBHBIN S3bIK, OOBEAMHSIONUN BCE pa3/Ieibl MATEMATUKA U €€
NPWIOXKEHUH, OHU CBSI3bIBAIOT Pa3Hble MATEMATHYECKUE AUCIMIUIMHBI B €IMHOE
nenoe. [loaToMy BaKHO AaTh BO3MOYKHOCTH IIKOJBHHKY HOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMAaTHUKA M MCIOJIb30BAaTh €ro s
BBIPAJKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Havala MaTeMaTUYECKOrO aHAIN3a» MPUCYTCTBYIOT
TaK)k€ OCHOBBl ~MAaTEMAaTUYECKOTO MOJAEIUPOBAHUS, KOTOPbIE MPU3BAHBI
chopMupPOBaTh HABBIKU MTOCTPOCHHS MOJIENIEH pealIbHbIX CUTYAIU, UCCIIeIOBaHUS
ATUX MOjIeNIel C MOMOIIBIO amnmapara ajareOpbl U MaTeMaTHYeCKOro aHajau3a U
MHTEPIPETALMY OJYYEHHBIX PE3ybTaToB. Takue 3a/laHus BIJIETEHbI B KAXKIbIN 13
pa3aesioB IporpaMMBl, OCKOJIBKY BECh MATEPHUAII Kypca IUPOKO UCTIONIBb3YETCS IS
penieHns NpUKIAAHBIX 3afad. [Ipu pemeHnHn peanbHBIX MPAKTHYECKHX 3ajad
ydaluecs pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHHE HAaXOAMTh 3aKOHOMEPHOCTH,
a0CTparupoBaThbCsi, HCIOJIB30BATh AHAIOTHIO, 0000IIaTh M KOHKPETH3UPOBATH
npobsnemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEUIEHUS MPUKIIATHBIX
3aJlay OpraHu3yeTcs B MpOIecce M3YYEHHUs BCEX TeM Kypca «Anredpa M Hayaia
MaTEeMAaTUYECKOT0 aHAIU3a».



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM 1u1aHe Ha u3ydeHue Kypca aareOpbl 1 Hauall MaTeMaTHUE€CKOT0 aHaIN3a
Ha 0a30BOM YpPOBHE OTBOAUTCA 2 yaca B Hezelnto B 10 kiacce u 3 yaca B HEJIENIO B
11 Kjacce, BCero 3a JBa rojaa  OOydYeHHS — — 170  yacos.

COJEPXKXAHME YYEBHOI'O KYPCA

10 KJIACC

Yucuia 1 BBIYMCICHUSA

Panmonanbubie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, IMPOIICHTHI,
OECKOHEUHblE  MepuoAuYecKue Apodu. ApupMeTHdyecKkue  omnepauud C
paloHaIbHBIMU YUCIIaMU, TPE0Opa30BaHus YUCIOBbIX BhIpakeHui. [Iprumenenne
Ipo0eit W MPOLEHTOB ISl PEIICHUs MPUKIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciier
3HAHUM U PEATbHOU KU3HMU.

JleficTBUTENbHBIE YHWCIa. PaldOHalnbHBIE W HMPPALMOHAJIBHBIE YHUCIA.
ApudmMernueckre ornepauuud € JEUCTBUTEIbHBIMU 4YHciaMmH. [IpuOamkEHHbIe
BBIYMCIICHUS, ITPABUJIA OKPYIJICHUS, IIPUKHUJIKA U OLIEHKA pE3yJIbTaTa BHIYMCIICHUN.

Crenenb ¢ 1uensiM  mokazareneM. CranpmaptHas ¢opma  3amucu
JIEHUCTBUTENBHOTO 4ucia. Mcmombp3oBaHWe MOAXOAsAmed  (GOpPMBI  3aIUCH
JNEHUCTBUTENBHBIX YHUCEN JJIsl PELICHHS MPAKTUYECKUX 3aJad U MpPEICTaBICHUS
JAHHBIX.

ApudmMernyecknii  KOpeHb  HaTypaJibHOW  crtemeHu.  JlelicTBus ¢
apu(PpMETUYECKUMU KOPHSIMU HATYPaJIbHON CTEIEHH.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxnecTBa 1 TOXAECTBEHHbIE MPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUMU. OcHOBHBIE
TPUTOHOMETPUIECKUE (POPMYIIBL.

VYpaBHeHUE, KOpEHb ypaBHEHHs. HepaBeHCTBO, pellleHre HepaBeHCTBA. MeTon
UHTEPBAJIOB.

Pemenue uenbix U JpoOHO-paliliOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienne nppanmosanbHbIX YpaBHEHU U HEPABEHCTB.

Pemienre TpuroHOMETpUYECKUX YPABHEHU M.

[IprMeHeHnEe ypaBHEHU U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKHX 3a7a4 U
3a/1a4 U3 pa3auvHbIX 00JIacTel HAYKH U peabHOM KU3HH.

DOyHKUUM U rpaduku

OyHkums, crnocodbl 3amganus QyHkuuu. ['padux ¢yHkuuu. Bzaumuo
oOpaTHbI€ (DYHKITHH.

OO6nactb onpeneneHuss 1 MHOXKECTBO 3HaueHudd (ynkumu. Hymu QyHkuumu.
[TpomexxyTku 3HaKONOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast (pyHKLHS C HATypaJbHBIM M LENIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpauK KOpHsS N-Oi CTENEHHU.

5



Tpuronomerpuueckasi OKPY>KHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GYHKITUN 9UCIIOBOTO apTyMEHTA.

Hauana MmaTeMaTH4ecKOro aHajm3a

ITocneqoBaTenbHOCTH, CcocOoOBI 3aJaHus MOCJICIOBATEILHOCTEH.
MOHOTOHHBIC IOCJICAOBATECIILHOCTH.

Apudmernyeckas U reomerpudeckas nporpeccuu. beckoHeuHo yObIBaroiast
reoMmerpudeckas mporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH TeOMETpUYECKOU
nporpeccur. @opmysa CIOXKHBIX MPOLEHTOB. Mcnonp3oBaHWE MPOrpeccuu s
pelIeHUs peabHbIX 3aJa4 MPUKIAJHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

MHOX€eCTBO, omepanuu HajJ MHOXXecTBaMu. Jluarpammbl Jilsiepa—BeHHa.
[IppuMeHeHne TEOPETHUKO-MHOKECTBEHHOIO arnapara Iy ONUCAHUS pPeabHbIX
IIPOIICCCOB U SIBJICHUM, MPU PEIICHUH 3aJ1a4 U3 JIPYTruX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CleICTBUE, J0KA3aTEIbCTBO.

11 KIIACC

Yuca 1 BBIYMCTICHUSA

HarypansHbie u nensie uyncna. [Ipu3Haku 1€IMMOCTH LETBIX YHCEIL.

Crenens ¢ paumoHaIbHBIM MOKa3aTeneM. CBONCTBA CTENEHMU.

Jlorapudm uncna. JlecITUUHbIE U HATYpaJIbHbIE JTOTapU(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[IpeoOpazoBaHue BoIpaXeHH, COAEPKALTUX JTOTapu(MBbI.

[IpeoOpa3oBaHre BBIpRXEHUH, COAEPKAIIUX CTEHNEHH C PpalUOHAIbHBIM
MOKa3aTeNeM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenpHbIe YpaBHEHUS U HEPABECHCTBA.

Jlorapupmuyeckrue ypaBHEHUS] U1 HEPABEHCTBA.

Cucrtembl TMHEHWHBIX YpaBHEHMU. PeleHne MpuKIIagHbIX 3a1a4 C MMOMOIIBIO
CHCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTtembl M1 COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

[IprMeHeHuEe ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX
3a/a4 U 3a7a4 U3 Pa3JIMuHbIX 00JacTel HAYKH U pealbHOM KU3HHU.

DOyHKUUM U rpaduku

Oynknus. [lepuonnueckue GpyHkuuu. [IpoMexyTku MOHOTOHHOCTH (DYHKITHH.
MakcumMyMbl ¥ MUHUMYMbI (pyHKIuM. HaunOoinbliee M HavMeHblliee 3HAYEHUE
(GyHKIIMY HA TPOMEKYTKE.

Tpuronomerpuyeckue PyHKIIMHN, UX CBOMCTBA U Ipa(UKH.

[TokazaTtenbHas u morapudmudeckast GyHKIMA, UX CBOUCTBA U rpadUKH.

Hcnons3oBanue rpadukoB GyHKIUN 115 pellieHUus YpaBHEHUNU W JTMHEHWHBIX
CUCTEM.

Ucnonb3oBanne rpapukoB (QYHKIUNA JUIsl UCCIENOBAHUS TPOIECCOB U
3aBUCUMOCTEM, KOTOpble BO3HHUKAIOT IMPHU PEUICHUU 3aJady U3 APYrHX y4eOHBIX
IIPEAMETOB U PEATbHOM KU3HMU.



Hayana mareMaTH4eCcKOro aHajausa

HemnpepriBabie hyHKImMu. MeTon HHTEPBAJIOB /IS PEIICHNS] HEPABEHCTB.

[Ipomszponnas  ¢yHkuuu. ['eomerpudyeckuii ©u  QU3MUECKUHA  CMBICI
IIPOU3BOTHOM.

[IpousBogHbie  d7MeMEHTapHBIX  (QyHKIUHA.  DopMynbl  HAXOXKICHHS
MIPOU3BOTHON CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKIIUH.

[IpumeneHnre MPOU3BOAHON K MCCIENOBAHHUIO (DYHKIMI HA MOHOTOHHOCTHh M
sKkcTpeMyMmbl. HaxoxaeHne HanOoNbIIero 1 HAaMMEHbIIEro 3HaueHus (QYHKIMU Ha
OTpE3KE.

[IpumeHenne TPOM3BOAHOM Uil HAXOXKIACHUS HAWJIYYIIEro pELICHUs B
NPUKIAIHBIX 3ajadyaxX, [JIs ONPENEJCHHUs CKOPOCTH Ipoulecca, 3adaHHOTO
dbopMyoii niu rpaduKoMm.

[TepBoo6pa3znas. Tabnuiia nepBooOpa3HBIX.

Wuterpan, ero reomMerpuuyeckuii W (Qu3MUECKUil cMbIcH. Bprancnenue
MHTErpaia 1o dbopmye Herotona—JleliOuuna.

IINTAHUPYEMBIE PE3YJIBbTATbBI

OcBoenne yuyeOHOro mnpenmera «MaremaTukay JOJKHO OO€CIeunBaTh
JOCTHXKEHHE Ha YPOBHE CPEHEro 00I1ero 00pa3oBaHusl CAEAYIOMUX TUYHOCTHBIX,
METaINpeIMETHBIX U MPEAMETHBIX 00pa30BaTElIbHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS IMPOrpaMMbl y4eOHOro MpeaMera
«MaremaTuka» XapaKTepU3yITCs:

I'paxxmaHckoe BOCIIUTAHHUE:

c(hOpMHPOBAHHOCTBIO I'PAXKITAHCKON MO3ULUK 00YYaIOIIErocsl Kak aKTHBHOTO
U OTBETCTBEHHOTO WJIEHAa POCCHUHCKOro OOIIecTBa, TMPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SIBJICHUH,
OpoUEeayp TpaxIaHCcKoro oOmecTBa (BbIOOpPBI, ONPOCHI WM Tp.), YMEHHEM
B3aUMOJCHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBHUH C HX
GYHKIUSMUA 1 HA3HAYCHUEM.

[TarpuoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaKaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMATHKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB M POCCUICKON MaTeMaTUYECKOM IIKOJIBI,
K HCIOJB30BAHUIO ATUX JOCTIKEHHM B JIPYrMX HayKaX, TEXHOJIOTHAX, cpepax
HKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCTIUTAHUS:

OCO3HAaHHEM JYXOBHBIX [IEHHOCTEN POCCUICKOTO HapoJa;
c(OpMHPOBAHHOCTBIO  HPAaBCTBEHHOI'O  CO3HAHMSI, OJTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM HAYKU U JEATEIIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOT0 BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO Oy IyIIEro.

DcreTnyeckoe BOCIUTaHUE:



ACTETUYECKUM OTHOILICHHEM K MHPY, BKJIIOYAsh ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEIICHUN, PACCYKICHUIT; BOCTIPUIMYHBOCTHIO
K MaTEMaTUYECKUM acCIIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Dur3NYECKOE BOCTIUTAHUE:

c(OpMHPOBAHHOCTBIO YMEHHSI TPUMEHSITH MaTeMaTHYEeCKUE 3HAHUS B
HMHTEpecax 370pOBOro U 0€30MacHOro o0pasa *Ku3HU, OTBETCTBEHHOI'0 OTHOIIICHUS
K CBOEMY 3/IOPOBBIO (30POBOE MUTaHKE, COATAaHCUPOBAHHBIA PEXKUM 3aHATHI U
OTJIbIXa, peryisipHast PU3nyecKasi akTUBHOCTD); (PU3MUECKOT0 COBEPIIICHCTBOBAHUS,
IIPU 3aHITUSX CIIOPTUBHO-03/J0POBUTEIHHON €SI TEIHHOCTHIO.

TpynoBoe BOCIIUTaHHUE:

TOTOBHOCTBIO K TPYZY, OCO3HAHHEM IIEHHOCTH TPYIOJIIO0US; UHTEPECOM K
pasnuyHbiM  chepam  TpoecCHOHATBHON  ACATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M e MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccnrt W peamu3oBBIBATH COOCTBEHHBIC >KMU3HCHHBIC ILIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTHYECKOMY OOpa3oBaHUIO U
caM0o0Opa30BaHUI0 HA MPOTSHKEHUM BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTEeMAaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO JKOJOTUYECKOW KYyJIbTYpbl, MOHMMAHUEM BIIMSHUSA
COL[MAIbHO-?)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHOM M COLMAIbHON
Cpelbl, OCO3HAHMEM TJOOAJIBHOTO XapakTepa HSKOJOTHYECKUX MpooJieMm;
OpUEHTallMell Ha MPUMEHEHUE MATEMAaTHYEeCKUX 3HAHUU JJIsl pelleHUs 3aj1ad B
00J1aCTH OKPY’KaIOIIeH Cpeibl, TTAHUPOBAHUS MOCTYIKOB M OIICHKU UX BO3MOXKHBIX
MOCJIEACTBUM JIJIS1 OKPYIKAIOIIEH CPEIBI.

[{enHOCTH HAYYHOT'O MMO3HAHUA

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAaykKH W  OOIIECTBEHHOW TMPAKTUKH, MOHUMaHUEM
MaTeMaTHYeCKOW HAayKHW Kak c(epbl 4YeIoBEYECKOW MJesTeIbHOCTH, 3TaroB eé
pa3BUTUS M 3HAYUMOCTH JJI1 PA3BUTHS IUBWIM3ALUU;, OBJIAJCHUEM S3BIKOM
MaTeMAaTUKH M MaTeMaTUYECKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIIECTBJISATh MPOEKTHYID W HCCIEAOBATEIbCKYIO AEATEIbHOCTh
WHJVBHUIYaJIbHO U B TPYIIIIE.

METAINPEIJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEeOHOTO TMpeaMeTa
«Marematuka» XapaKTepU3yTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OClICBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeUusMU, YHUBEPCATbHLIMU Pe2YIAMUSHLIMU OeUCTN8UIMU.

1)  Vuueepcanonuvie  nosnasamenwvuvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCo8 00y4arowuxcs (oceoeHue
Memo008  NO3HAHUS — OKpYJCamwe2o  Mupa;  npumMeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

bazoBrie noruueckue neUCTBUSA:



o BBISIBJIATh M XapaKTEePHU30BaTh CYIICCTBCHHBIC MPHU3HAKA MaTeMaTHYECKUX
OOBEKTOB, TMOHSATHI, OTHOUICHUH MEXIy MOHATHIMH, (OPMYIUPOBATH
ONpe/CNICHUs]  TOHSATUH; YCTAHABIMBATh  CYIIECTBEHHBIA  MpPU3HAK
KJlaccu(UKauy, OCHOBaHUA i1 OOOOIIEHHWS M CpPaBHEHUsS, KPUTEPHUH
IPOBOJIUMOTIO aHAIN3a;

¢ BOCIPUHUMATh,  (QOpPMYIHpOBaTH W  NPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENbHbIE U OTPULIATENbHBIC, €IMHUYHBbIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

o BBISIBJIATH MaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOIIOACHUSIX U YTBEPKICHUSAX; IPeararb KpUTepuu
JUISL BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

o ICTIaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHU 110 aHAJIOTUH;

o IPOBOJIUTH CaMOCTOSATEIHHO JI0Ka3aTeNbCTBA MaTEeMaTHYECKUX
YTBEpXACHUN (IIpsIMbIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTALIUIO,
NPUBOANTh TPHUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBI;

e BBHIOMpaTh CHOCOO pelieHus y4eOHOM 3ajauyu (CpaBHHMBATh HECKOJBKO
BApUAHTOB peElIeHUs, BbHIOMpaTh Hauboyiee MOAXOASIIIHNA ¢ YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHEB).

basoBble nccnenoBaTenbCKue 1eHCTBUS:

¢ ICTIOJIH30BaTh BOMNPOCHl KaK HCCIIEIOBATENbCKUM HMHCTPYMEHT IO3HAHUS;
dbopMynpoBaTh BOMPOCH], (UKCUPYIOLIME TMPOTUBOPEUUE, MpoOIemMy,
yCTaHAaBIMBaTh HCKOMOE H  JaHHOe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIFHO CITITAHMPOBAHHBINA IKCIIEPUMEHT, UCCIIEOBAHNE
[0 YCTAaHOBJEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBbEeKTa, SBJICHMUA,
npoIecca, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMHU,
npoIeccamu;

¢ CAMOCTOATENHHO (OPMYIUPOBATH O0OOIIEHUSI U BBIBOJBI MO pE3yibTaTaM
NPOBEAEHHOTO HAOJIOICHUS, WCCIICIOBAHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJyYEHHBIX Pe3ylbTaTOB, BEIBOJOB U 0000IIEHNUH;

¢ IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TakXKe BbIABUTAThH
IPEINON0KEHHUS O €ro Pa3BUTUHU B HOBBIX YCIIOBUSIX.

PaGota ¢ undopmarnuei:

o BBISIBJIATH JeQUIIUTHI MH(OpMAIIMY, JAHHBIX, HEOOXOJUMBIX JJIsi OTBETa Ha
BOMPOC U JUIsI PEIICHUS 3a]1a4H;

o BEIOMpPATh MHPOPMAIIMIO U3 UCTOUHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HH(DPOPMAIIMIO Pa3TMUHBIX BUIOB
U (hopM TMpeACTaBICHUS;

o CTPYKTYpUPOBaTh MH(OPMAINIO, TPEACTABIATh €€ B Pa3lWYHBIX (PopMax,
WUTIOCTPUPOBATH TpaduuecKky;

¢ OLICHUBATh HaAEKHOCTh uH(popMaIu o CaMOCTOATEIILHO
cOopMyITUPOBAHHBIM KPUTEPHSIM.
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2)  Vuusepcanvuvie KOMMYHUKamueHwvle  Oclicmeus, 0becnedusarom
cPopMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YYAIOUUXCS.

Ob6uienue:

¢ BOCIPHHUMATH B (POPMYITUPOBATH CYXKACHHUS B COOTBETCTBUH C YCIOBUSMHU U
HEJSIMU OOIICHMS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaxX, MaBaTh IMOSCHEHHS IO XOIY PEIICHUS
3aJ1auyu, KOMMEHTUPOBATh MMOTYyYEHHBIN Pe3yIbTaT;

¢ B X0JI¢ 00CYXKJ€HUs 3a/1aBaTh BONPOCHI MO CYIIECTBY 00CYK/IaeMON TEMBI,
POOJIEMBI, peIIaeMon 3a1a4uM, BEICKA3bIBaTh UCH, HAIICIICHHBIE HA MTOUCK
pEIICHMsI; COIMOCTAaBJISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHKOB JHAJIOra, OOHAPYXXKWBATh PA3JIMUME W CXOJICTBO ITO3UIINHA; B
KOPPEKTHOU popme hopMyTHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

o IPEJICTABIIATH PE3YJbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEOBaHUS,
MPOEKTa; CaMOCTOSITEIHHO BBHIOMpPATh (OpPMAT BBICTYIUICHUS C YYETOM
3aJ1a4y pe3eHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyIHMYECTBO:

 TIOHMMATh ¥ UCIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHON M MHANBUAYATbHON
paboThl MpU peHIeHUuM Y4eOHBbIX 3a/ay; MPUHUMATH 1EIb COBMECTHOM
NESTeNHbHOCTH, IIAHUPOBATh  OPraHW3alldI0  COBMECTHOW  paboTHI,
pacnpenensTh BHIBI paboOT, JOTrOBapUBATHCA, OOCYXKIaTh IMPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e yUYACTBOBATHh B TPYNIOBBIX (popmax paboTel (0OCYyX)aeHUs, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMbD» M WHBIE); BBINOJHATH CBOK 4YacThb padOThl U
KOOPJMHUPOBAThH CBOU JICHCTBUSA C APYTHUMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCcTBO CBOETO0 BKJIaJa B OOMMIA TPOAYKT TIO KPUTEPUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

3) Yuueepcanvuvie pecynamusnsie oeiicmaus, obecneuusarom hopmuposarue

CMBICTIOBLIX YCMAHOBOK U HCUZHEHHBIX HABIKOB TUYHOCHIU.

Camoopranuzanus:

COCTAaBJIAThH TUIaH, AITOPUTM PEIICHUS 3aJ]a4H, BEIOMPATh CIIOCOO PElIeHUs C
y4EéTOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
U KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH C yuéTOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb:

e BIAJICTh HABBIKAMH  TIO3HABATEIHLHON  pedIeKCMH KaK  OCO3HAHHS
COBEpIIAEMbIX JEHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQ/IETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U pe3yibTara
pEIIeHHs] MATEMAaTHIEeCKOW 3a1a4H;

o IPEJIBUJIETh TPYAHOCTH, KOTOPBHIE MOTYT BOZHUKHYTH MIPHU PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTUBHBI B JIEATECIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB,
JAHHBIX, HAWJCHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3yNIbTaTa IEIH U YCIOBUAM, O0BSICHITH IPUYUHBI
JOCTIKEHUS WM HEJOCTIDKCHHSI PE3yJIbTaTOB JEATENbHOCTH, HAXOIUTh
OlIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OMBITY.
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HNPEIMETHBIE PE3YJIBTATDI

OcBoenne yueOHOro Kypca «Anredpa U Hayaima MaTEeMaTHUYECKOrO aHAJIH3ay
Ha YPOBHE CpEIHEro 00IIero oOpa3oBaHUs JOMKHO OOECIEYMBATH JOCTHXKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yucia 1 BIYMCICHUA

OnepupoBaTh TOHATHUSIMHU: pPAIlMOHAIIBHOE U JIGUCTBUTEIHLHOE YHCIIO,
OOBIKHOBEHHAS U JeCATUYHAsS APOOb, POLIEHTBHI.

Bemonuate  apudmervyeckue — omepanud € PAlMOHAIBHBIMH U
JNENCTBUTEIBHBIMU YHCIAMU.

BoemonusaTe npulImkEHHBIE BBIYMCIICHUS, UCTIONIB3Ys MPaBUia OKPYTJICHUS,
JieNaTh MPUKUJIKY U OIIEHKY pe3yIbTaTa BHIYMCICHUH.

OnepupoBaTh MOHATUSMHU: CTENEHb C LEJIbIM IOKa3aTeleM; CTaHAapTHas
dopma 3amucu  JEHCTBUTENBHOIO YHCIA, KOPEHb HATypalbHOM CTENCHH;
UCIOJIb30BaTh MOAXOASAILYI0 (POPMY 3aMUCH JIEHCTBUTEIBHBIX YUCEN JIsl PEIICHMUS
NPAKTUYECKUX 3a7a4 U NIPEACTABICHUS JAHHbIX.

OnepupoBath MOHATUAMU: CUHYC, KOCUHYC U TaHTE€HC MPOU3BOJIBHOTO YIJIa;
UCTOIH30BaTh 3alMCh MIPOU3BOIBHOTO yIiia uepe3 oOpaTHbIe TPUTOHOMETPUUYECKUE
byHKIUY.

YpaBHeHUs] U HEPABEHCTBA

OnepupoBaTh MNOHATHUSAMHU: TOXIECTBO, YPAaBHEHHE, HEPABEHCTBO; IIEJIOE,
paluoHalIbHOE, UPPALMOHAIBHOE YpaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

Boimonusate npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBHIPAKEHUN M pellaTh
TPUTOHOMETPUYECKHE YPABHEHUS.

BremonusaTe npeoOpa3oBaHMs LENbIX, PAlMOHAIBHBIX W HPPAlMOHATbHBIX
BBIPAKEHUI U peIlIaTh OCHOBHBIE TUIIBI LIEIBIX, PAIIMOHATIBHBIX U UPPALIUOHATBHBIX
YpPaBHEHUW U HEPABEHCTB.

IIpuMeHATh ypaBHEHHs U HEPABEHCTBA JJI PELIEHUS MAaTEMATHYECKUX 3a/1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEAIbHON KU3HH.

MopaenupoBath peaibHbIE CHUTyalldd Ha S3bIKE€ auredpbl, COCTABIATH
BBIPAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BATh
NOCTPOEHHBIE MOJEINH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUN U TPaPUKH

OnepupoBarh MOHATUAMM: (PYHKIHUS, CIOCOObI 3a1aHus (PyHKIMH, 001acTh
OTIpE/ICNICHUs] M MHOXKECTBO 3HA4YeHW (YyHKIUH, Tpaduk (QyHKIUH, B3aUMHO
oOpaTtHbie (DYHKITUH.

OnepupoBaTh MOHATUAMU: YETHOCTh U HEUETHOCTH (PYHKIINUHU, HYIH (DYHKLIHUH,
IPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpa@uku GyHKIMA 1715 pelieHUs ypaBHEHUH.

Crtpouth 1 unuTaTh TpaduKu TUHEWHON (PYHKIUHU, KBAIPATHUYHON (PYHKIUH,
CTENEHHOM (PYHKITUU C LIeJIbIM MTOKa3aTeJIeM.
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Ucnonw3oBate rpadukd QyHKIMH JUIT  HUCCIEAOBAHMUSI TPOIIECCOB U
3aBUCUMOCTEH TP PEIICHUH 3a/1ad U3 JIPYTUX y4eOHBIX MPEIMETOB M PEabHOU
KU3HU; BBIpakaTh (GOpMyIaMHu 3aBUCUMOCTU MEXY BETUYUHAMU.

HayaJjia MmaTeMaTH4€CKOro aHaJIU3a

OnepupoBaTh TMOHATUSMHU: [OCJIENOBATEIHHOCTh, apudMeThyecKas W
reoMEeTpUUYECKasi TPOrPECCUM.

OnepupoBaTh TMOHATHUSAMH: OECKOHEYHO YOBIBAaION[as T'€OMETpUYECcKas
nporpeccusi, Ccymma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON MTPOrPECCHUH.

3aiaBaTh MOCIAEAOBATEILHOCTH PA3JIMUHBIMU CTIOCOOAMU.

Hcnonb3oBaTh CBOMCTBA MOCIEI0BATENBHOCTEN U MIPOIPECCUN IS PEILICHUS
peanbHbBIX 3aJ1a4 MPUKIATHOIO XapaKTepa.

MHoxecTBa M JIOTHKA

OneprpoBaTh NOHATUSMH: MHOXKECTBO, OIEPALIMU HAJ MHOKECTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amlIapar JJisl OMMCAHKS PEATbHBIX
MPOIIECCOB U SIBICHUH, TIPU PEIICHUU 3a]1a4 U3 APYTUX y4eOHBIX IPEIMETOB.

OnepupoBathb MIOHATHUSIMMU: ONpEACIICHUE, TeopeMma, CJIE/ICTBUE,
JI0KA3aTeJIbCTBO.

11 KIIACC

Yucia 1 BBIYMCICHUSA

OnepupoBaTh MOHATUSMM: HATypaldbHOE, LEJIOE€ YHCIO; HCIOIb30BATh
NPU3HAKU JIETMMOCTH LIEJIBIX YUCEN, PA3JI0KEHUE YUCIa HA MPOCTHIE MHOMXKUTEIN
JUISL PELLICHMS 3a/1a4.

OnepupoBath MOHATUEM: CTEIIEHD C PAL[MOHAJIBHBIM IIOKA3aTEJIEM.

OnepupoBaTh MOHATUSAMU: JOorapu(pM 4YHCIIA, JECITHUYHBIE M HATypaJbHbIE
jorapuMsbl.

YpaBHeHUs] U HEPAaBEHCTBA

[IpumenaTs cBoiicTBa cTemeHW JUIsi  MpeoOpa3oBaHUS  BBIPAXKEHUHU;
OIEpUPOBATh IOHATUSAMM: IIOKA3aTEIBbHOE YPAaBHEHHE U HEPABEHCTBO; peEIIaTh
OCHOBHBIE TUIIBI [IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

Bemonusate mnpeoOpa3oBaHUsl BBIpAKEHUHM, COAEpXKallUX JIOrapu(MBbl;
ONepUpOBaTh MOHATUAMU: JOrapu(pMUUECKOE YpaBHEHUE U HEPABEHCTBO; pellaTh
OCHOBHBI€ TUIIBI JJOTapU(PMUYECKUX YPABHEHUHN U HEPABEHCTB.

Haxoaurts pemennst npocTeNInX TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MOHATHSMHU: CUCTEMA JUHEHWHBIX YPABHEHHU U €€ pEIICHUE;
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUHN JUIS PEIICHUS TPAKTUYECKUX 3a4ad.

Haxomuts peuieHus nNpoCTEUIINX CUCTEM U COBOKYITHOCTEU PallMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MopnenupoBaTh pealibHble CUTyalldd Ha fA3bIKE aireOpbl, COCTaBIATH
BBIDQ)KCHUS, YPABHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCJIOBHIO 3aJ1a4H,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C MCTIOIB30BAHUEM alllapaTa aiareopsbl.

DYyHKIUN U TPAaPUKHU

OnepupoBaTh  MOHATHAMM:  TEpUOAUYECKass  (PYHKIMA, TPOMEKYTKU
MOHOTOHHOCTH  (DYHKIIMM, TOYKH OJKCTpemMyMma (yHKIUU, HauOonblliee U
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HauMEHbIIEe 3HAYeHUS (PYHKUIMUM Ha TMPOMEXKYTKE; HCIONb30BaTh UX IS
uccienoBanus (pyHKINH, 3aJaHHONU TPaPUKOM.

OnepupoBarh MOHATUAMH: TpadUKU TMOKA3aTEIbHOM, Jorapupmuueckon u
TPUTOHOMETPUYECKUX (PYHKIUH; U300pakaTb UX HA KOOPJIWHATHOM IJIOCKOCTH U
UCITOJIB30BATh IS PELICHNs] YPABHEHUN U HEPABEHCTB.

N300paxxath Ha KOOPAMHATHOM MIIOCKOCTH rpadUKH JIUHEWHBIX YPABHEHUHN U
UCITOJIB30BaTh UX I PELIECHUs CUCTEMBI JINHENHBIX YPAaBHEHUM.

Ucnonb3oBath rpapukd (QYHKIUN ISl MCCIEIOBAaHUS IPOIIECCOB |
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX TUCUUILINH.

Hayana maTeMaTH4eCKOro aHaIu3a

OnepupoBaTh NOHATUSIMH: HENpPEpbIBHAS (DYHKIIMS; MPOU3BOAHAS (DYHKIIHHY;
UCTIOJIb30BaTh TEOMETPUICCKUN U PUZUUECKUA CMBICIT TPOU3BOTHON JIJISl PEIICHMUS
3aja4.

Haxoauts npon3BoaHbIE 37IEMEHTAPHBIX (PYHKIIHMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb3oBaTh NPOU3BOAHYIO AJIs UCCIEA0BaHUS (DYHKIIMK HA MOHOTOHHOCTD
¥ OKCTPEMYMBI, IPUMEHSTH Pe3yIbTaThl UCCIEAOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonb3oBaTh NPOU3BOAHYIO JUISI HAXOXKICHUS HAWIYUILErO0 pELICHUS B
IPUKJIAIHBIX, B TOM YHCIIE CONUAIBHO-DKOHOMUYECKHX, 3a/1a9aX.

OnepupoBaTh TOHATHSIMHU: TEpBOOOpa3Hasi W  MHTErpall; TOHUMATH
reoOMeTpUYEeCKU U (PU3UUECKUN CMBICI UHTErpaa.

Haxoauts nepBooOpa3Hbie 31eMEeHTapHbBIX (PYHKIIHI; BBIYUCISATH HHTETpa 1o
dbopmyne Herorona—JleiiGHua.

Pemrats mpukitagHele 3a1add, B TOM YHUCJIE COLHAAIBHO-DKOHOMHYECKOIO
puznyeckoro Xapakxrepa, CpeAcTBaMHU MaTeMaTU4YECKOro aHanau3sa.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB JIEKTPOHHBI
Ne ¢
o/ HaumeHoBaHue pa3iesioB u Bee Koutponb | IlpakTnue (undposbie)
- TEeM NporpaMmMmabl HBIE CKHue 06pa30BaTeJ'[
ro
padoTbI padoThI bHBIE
pecypchl
MHo)kecTBa pallOHAIIBHBIX
1 U IEUCTBUTEIbHBIX YUCE. 14 1
PannonansHble ypaBHEHUS U
HEpaBEHCTBA
5 ITocnenoBaTenbHOCTH U 5
MIPOrpeCcCuu
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OyHKINU U TpadUKH.
CreneHs ¢ 1eIbIM
MOKa3aTeaemM

ApudpmeTnueckuii KOpeHsb n—
O CTENCHHU.
HppauroHanbHbIe
YPaBHEHUS U HEPABEHCTBA

18

Dopmyiibl
Tpuronomerpun. Tpuronome
TPUUYECKUE yPAaBHEHUS

22

[ToBTOpeHME, 0000IICHNE,
CHCTEMAaTH3aIis 3HAaHUH

OBIIEE KOJIMYECTBO YACOB
110 IIPOTPAMME

68

11 KJIACC

Ne
/o

HaunmeHnoBanue

KoauuecTBo 9acoB

pa3/iesioB U TeM Bcer
MpOrpaMMblI 0

KonTpoabu
ble padoThbI

IMpakTnyeck
ue padoThbl

JIeKTPOHHbIE
(uudposbie)
o0pa3oBaTeJIbH
ble pecypchl

CrerneHs ¢
palMOHAIBLHBIM
MOKa3aTelICM.
ITokazaTennHas
GbyHKIUS.
IlokazaTennHbIE
YPaBHEHHUS U
HEpPaBEHCTBA

12

Jlorapugmuueckas
GbyHKIUS.

Jlorapudpmuueckue 12
YpaBHEHUS U
HEpPaBEHCTBA

Tpuronomerpuuec
KH1e QyHKIUU U UX
rpauku. 9
Tpuronomerpuuec
KHE HEpaBEHCTBA

[Ipoussognasi.
[Ipumenenue 24
MIPOU3BOAHOMN
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Wurerpain u ero
IIPUMEHEHHUS

CucreMnl
ypaBHEHUH

12

Harypanphbie u
LeJIble Yyncia

[ToBTOpEHME,
0000111eHME,
CUCTeMaTHU3alIHs
3HAHU

18

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

102
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3. 1. KonucuuzeHko
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