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y4eOHOro Kypca «AJjire6pa ¥ Ha4aJIa MATEMATHYECKOT0 AHATH32»
Aas o0yqaromuxest 10-11 kiaaccos



MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «Anredpa u Hauyaja MaTEMAaTUYECKOTO aHAIN3a
06azoBoro ypoBHs s oOydarommxcs 10 —11 kimaccoB pa3zpaboraHa Ha OCHOBE
denepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHETo OOIIeTo
oOpa3oBaHHsi, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, NPEABIBIAEMBIX K
MaTeMaTH4ecKOMy O0pa30BaHUIO, M Tpagulluid poccuiickoro obOpasoBaHus. Peanuzanus
IporpaMMbl  OOECTICUMBAET OBIAJCHHE KIIOUEBHIMU KOMIIETCHIUSAMHU, COCTaBISIOMINMU
OCHOBY Ui  CaMmMOpa3BUTHUS W  HEMPEPHIBHOTO  00Opa3oBaHMs,  IEIOCTHOCTh
OOMIEKYTBTYPHOTO, TMYHOCTHOTO U TIO3HABATEIFHOTO PAa3BUTHS JTMYHOCTH OOYJAFOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Havajga MaTeMaTHYECKOTO aHaJM3a» SBJSETCS OJHUM M3 HamOoee
3HAYMMBIX B TIPOrpaMME CTapIIeH ITKOJIBI, TOCKOJIbKY, C OJHOW CTOPOHBI, OH 00ECIICYNBACT
MHCTPYMEHTAJIbHYI0 0a3y JUId U3YYCHHsI BCEX €CTCCTBEHHO-HAyYHBIX KYpPCOB, a C JAPYrou
CTOpPOHBI, (OPMHUPYET JIOTHUYECKOE M aOCTPAKTHOE MBIIIJICHUE YYallUXCsS Ha YPOBHE,
HEOOXOJMMOM JUII OCBOCHHMS KypCcOB WH(GOPMATHKH, OOIIECTBO3HAHUS, WCTOPHH,
CJIIOBECHOCTH. B pamkax JaHHOTO Kypca ydalluecs OBJIQJCBAIOT YHHBEPCAIBHBIM SI3bIKOM
COBPEMEHHOMW HayKH, KOTopas (popMyJIMpyeT CBOU JOCTHKECHHUS B MaTeMaTHUECKOU (hopme.

Kypc anareOpsl W Hayajl MaTeMaTHYeCKOI'O0 aHaliu3a 3akKiIajblBacT OCHOBY JUIA
YCIICIIHOTO OBJIAJACHUS 3aKOHAMH (U3UKH, XUMUHU, OWOJIOTHH, TOHWMAaHHS OCHOBHBIX
TCHACHIIMH DKOHOMHMKHA M OOIICCTBEHHOW JKM3HHU, II03BOJISICT OPHUECHTHPOBATHCS B
COBPEMEHHBIX IMHU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIIOJIb30BaTh UX B
MOBCCJTHCBHOM KU3HU. B TOXe BpeMs OBJIaJicHHEe aOCTPAKTHBIMU M JIOTHYECKH CTPOTHMH
MaTEMaTHYCCKUMU KOHCTPYKIHSMH pPa3BUBAaCT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTUHHOCTH YTBEPKJICHHUsI, UCIIOJIH30BATh O000OIICHNE W KOHKPETU3AIMIO,
a0CTparupoBaHWe W aHAJIOTHIO, (OPMHUPYET KPEaTUBHOC M KPHTHYECKOE MbIILIcHHe. B
XOJI¢ M3yUCHHs aureOphl U HaYall MAaTEMaTHYCCKOTO aHaJIM3a B CTApIICH IIKOJIC ydalluecs
MOJTy4atOT HOBBIM OIBIT PEIICHHUS MPHUKIATHBIX 3a]1ad, CaMOCTOSITEIBHOTO IOCTPOCHHUS
MaTeMaTHYECKUX MOJICIICH peabHBIX CHUTyalluii U MHTSPIPETAIIUN TOJYUYSHHBIX PEIICHHM,
3HAKOMATCS C TIpPUMEpaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NIPHUpPOJIe, HAYKe U B
HCKYCCTBE, C BBIJAIOMIUMHUCSI MaTeMaTHICCKIUMHU OTKPBITHSMU U UX aBTOPaMHU.

Kypc o6nagaeT 3HAYUTEIBHBIM  BOCHHUTATEIBHBIM  TOTCHIIMAJIOM, KOTOPBIH
peanusyeTcs Kak depe3 yueOHBIH MaTepHall, ClIOCOOCTBYIOMMA (POPMUPOBAHUIO HAYIHOTO
MHPOBO33PECHHUsS, TaK MW dYepe3 chenuuky ydeOHOH JesITeIbHOCTH, TpeOyrommei
CaMOCTOSITEILHOCTH, AaKKYpaTHOCTH, IPOJODKUTSILHON KOHIIGHTPAllUM BHUMAHHS M
OTBETCTBEHHOCTH 32 IMOJYYCHHBIA pe3yJIbTarT.

B ocHoBe MeTonuku o0ydueHus aiareOpe M HavajgaM MaTeMaTHYECCKOTO aHaIM3a JICKHUT
NeATeIIbHOCTHBIN IPUHITAII OOyYCHHS.



Crpyktypa Kypca «AireOpa M Hauyajlla MaTeMaTHYECKOro aHaJIn3a» BKIIOYACT
CIIEYIOIINE COACPIKATEITPHO-METOANYCCKUEe JIMHAN: «HUKClia U BEIYUCICHUsY, «DYHKIINA U
rpadukn», «YpaBHEHHUS ¥ HepaBeHCTBa», «Hauama wMaremMaTHueckoro aHajau3ay,
«MHoxecTBa U JorvKay. Bce 0OCHOBHBIE cOMepKaTENbHO-METOANYECKUE JTUMHUN U3YYal0TCs
Ha MPOTSHKEHUH JBYX JIET OOyYEHUs B CTapliei MIKOJie, €CTECTBEHHO JIOMOJIHSIS IPYT Ipyra
¥ TIOCTCIICHHO HACBIAsCh HOBBIMH TeMaMU W pasnenamMu. J[aHHBIH Kypc SBISETCS
MHTETPAaTUBHBIM,  IOCKOJIBKY  OOBEOuHSAET B  cebe  COoJAepKaHHE  HECKOJIbKUX
MaTeMaTU4YeCKUX JUCHUIUIUH: anredpa, TPUrOHOMETPHS, MATEMATHUYECKUN aHAIIU3, TEOPUS
MHOkecTB M Jp. [lo Mepe Toro kak yuwamuecs OBJIaJACBAIOT BCE Oosee NIMPOKUM
MaTeMaTHYECKUM almapaToM, Y HUX MOCIIeI0BaTeIbHO (OPMUPYETCSI U COBEPILICHCTBYETCS
YMECHHE CTPOUTh MATEMaTHYECKYI0 MOJCIb PEATbHOW CHUTYaIlud, MPUMEHSATH 3HAHUSA,
MOJIydEHHBIE B Kypce «Ausredpa M Hayajga MaTeMaTHYECKOrO aHalu3ay, sl perieHus
CaMOCTOSITEJILHO chopMyJIUPOBAHHOM MaTeMaTH4YeCKON 3a/1auu, a 3aTeM
MHTEPIIPETUPOBATH MOJTYyYEHHBIN pe3y/IbTarT.

ConepxaTtenpbHO-MeTOAMYECKAass JuUHUA «Yucrma W BBIUKMCICHHS»  3aBeplIaeT
(dbopMupoBaHUE HABLIKOB MCIIOIb30BAHUS JICUCTBUTEIBLHBIX YUCEN, KOTOPOE OBLIO HAYaTO B
OCHOBHOU mikoyie. B crapmieit mkose ocoboe BHUMaHUE Yyaensercs (OpMHUPOBAHUIO
NPOYHBIX BBIYUCIIMTEIILHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOS MCIOJIB30BAHHUE PA3TMUHBIX
dopM 3amucu JNEUCTBUTENBHOIO YKCIA, YMEHHE PAlMOHAIBHO BBIMOJHATH JEUCTBUS C
HUMU, JleJaTh MPUKUIKY, OILEHUBATh pe3ynbrar. OOydarouiuecs MOTYyYalOT HABBIKH
npuOMMKEHHBIX BBIUUCICHUN, BBIMOJHEHUS JEHCTBUH C YHCIAMU, 3allCaHHBIMH B
CTaHAapTHOUN (opMe, UCTIONB30BAHUS MAaTEMAaTUYECKUX KOHCTAHT, OIEHHUBAHUSI YMCIIOBBIX
BBIPAKECHUM.

Jluaus «YpaBHEHUSI M HEPABEHCTBA» PEAJTU3YETCs Ha MPOTHXKEHUH BCEro OOYYECHHS B
CTapied WIKOJIe, TTOCKOJIbKY B KaXXIOM pa3fesie MpOorpamMMbl MPEAYCMOTPEHO pEeIlIeHUe
COOTBETCTBYIOIMMX 3a7a4. OOydJaroniyecs: OBJIAJE€BAIOT PAa3IMYHBIMU METOJAMH pPEIICHUs
HENbIX, pPAIlHOHAJIBHBIX, WPPAIMOHATBHBIX, TOKAa3aTeIbHBIX, JOTapUPMUUECKUX W
TPUTOHOMETPUYECKUX YPABHECHMI, HEPABEHCTB W WX cucTeM. llomydeHHble yMEHHS
UCIIOJIB3YIOTCSl TP  HUCCJIENOBAaHUM (PYHKUUHA C TOMOIIBIO TPOW3BOIAHON, pEIICHUU
MPUKIAAHBIX 33729 W 3aJad Ha HaxOXXJEHWE HAWOOJBIINX W HAUMEHBIINX 3HAYECHUU
dbyaknuu. JlaHHas comepxkaTenbHas JUHHUS BKJIOYaeT B cebsa Takke (GopMupoBaHHE
YMEHUH BBIMOIHATH pacy€Thl 1o (opmyiaM, TpeoOpa3oBaHUsS IENbIX, PallMOHATBHBIX,
UPPANUOHATBHBIX U TPUTOHOMETPUUECKHUX BBIPAKCHHH, a TAK)KE BEIPAKECHHM, COIEPKAIUX
cTenieHW u Jorapudmpl. brarogaps u3ydeHHIO anreOpandecKoro Marepuana MPOUCXOAUT
JaNbHEWIIee pa3BUTHE aJTOPUTMHUYECKOTO M aOCTPAKTHOTO MBINIJICHUS ydalluxcs,
(GbOpMHUPYIOTCS HABBIKUA JEAYKTHBHBIX PACCYXICHHH, pabOThl C CHMBOJBHBIMHU (hOpPMaAMH,
MPEICTABICHNS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJE PABEHCTB W HEPABEHCTB.
Anrebpa mpemnaraeT S(OQEKTUBHBIE HWHCTPYMEHTHI MJIs PEMICHUS NPAKTHYCCKUX U



€CTECTBEHHO-HAYYHBIX 3374, HArJISJHO JAEMOHCTPUPYET CBOM BO3MOXHOCTH KaK S3bIKa
HAYKHU.

ConepxatenbHo-MeTOAMYECKas JTUHUS «DYHKIIMU U TpaQuKU» TECHO MEperieTaeTcs
C JAPYTMMH JIMHHUSIMH KypcCa, MOCKOJBKY B KaKOM-TO CMBICJIE 33Ja€T MOCIEIOBATEIBHOCTD
M3yueHusi matepuana. V3ydeHue CTENeHHOM, TOKa3aTelabHOM, JorapudMHUUecKon U
TPUTOHOMETPUUYECKUX (YHKIMMI, UX CBOMCTB U T'paUKOB, MUCIOJIb30BAHUE (PYHKIMH IS
pelieHus 3a1ad U3 APYrux yuyeOHBIX MPEAMETOB M PealbHOM KU3HU TECHO CBSI3aHO KakK C
MAaTEMAaTHYECKUM AHAJIM30M, TaK M C PEIICHUEM YpPaBHEHHN W HeEpaBeHCTB. [lpu 3TOM
OoJsibllloe  BHMMaHWE yienseTcs (QOpMHUPOBAHUIO YMEHHS BbIpaxkaTh (popMmylaMu
3aBUCUMOCTH MEXAY PAa3IUYHBIMU BEJIMYMHAMH, HCCIIEIOBATh MOJIY4eHHbIE (YHKIUH,
cTpouth ux rpaduku. Marepuan 3TOW cojliepKaTeIbHOW JIMHUM HalleJIeH Ha pa3BUTHE
YMEHHI W HaBBIKOB, MO3BOJAIOIIUX BBIPAXaTh 3aBUCHUMOCTA MEXIYy BEJIMYMHAMHU B
pasnuuHON QopMe: aHaIUTUYECKOM, Tpaduyecko U cloBecHOM. FEro wusydenwue
CIIOCOOCTBYET Pa3BUTHUIO JITOPUTMHYECKOTO MBIILIEHUS, CIIOCOOHOCTH K OOOOILEHHI0 U
KOHKPETU3ALINH, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenbHass JuHUs «Havama  MareMaTM4ecKOro  aHaiau3a»  MO3BOJIAET
CYIIECTBEHHO PAaCcCHIMPUTh KPyr KaK MaTeMaTUYeCKUX, TaK U MPUKIATHBIX 3aj]ady,
JOCTYIHBIX 00YYaIOIUMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCThH UCCIE0BATh U CTPOUTH
rpaduku GyHKIUN, ONpEeAeNaTh UX HAUOOJbIIME M HAWMEHbBIIWE 3HAYEHUS, BBIYUCISATH
wiomaan ¢uryp u oOBEMBI Tel, HAXOAUTh CKOPOCTU M YCKOpEHHs mpoueccoB. [lannas
cozeprKaTesibHasl JIMHUS OTKPHIBA€T HOBBIE BO3MOYKHOCTH IOCTPOCHUS MAaTEMaTHYECKUX
MOJEJIEN pealbHbIX CUTYyallUid, HAXOXKIACHUS HAWIYUYIIEro PElICHUs B MPUKIAIHBIX, B TOM
YHUCJIE COLMAJIbHO-DKOHOMUYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTO
aHaJu3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (OPMATBHO-JIOTHYECKOT0 U KPEaTUBHOTO
MBINIICHUS, (HOPMUPOBAHUIO YMEHMI PACIO3HABATH MPOSBICHUS 3aKOHOB MaTeMaTUKU B
HayKe, TEXHUKE W UucKyccTBe. OOywaromuecs y3HAIOT O BBIJAIOIIUXCS pe3yJbTaTax,
NOJIYYEHHBIX B XOJI€ PA3BUTUSI MATEMATUKHU KaK HAYKH, U UX aBTOpax.

ConepxartenbHo-MeTOAMYECKass JMHUS «MHOXKeCTBa M JIOTMKa» B OCHOBHOM
MOCBSIIICHA JJIEMEHTAM TEOPUM MHOKECTB. T€OpPETUKO-MHOKECTBEHHBIE IPEICTABICHHUS
MIPOHU3BIBAIOT BECh KypPC MIKOIBHOW MaTeMaTHKHU U MpeJiaraloT Han0oJiee YHUBEPCATbHBIHI
S3BIK, OOBENUHSIONINI BCE pa3feibl MAaTEeMATHKU W €€ TPUIIOKEHUU, OHHU CBA3BIBAIOT
pasHble MAaTeMaTHYEeCKHE JUCLMIUIMHBI B eauHoe uenoe. IlosTtoMy BaxxHO AaTh
BO3MOXHOCTh IIKOJIBHUKY MOHUMAaTh TEOPETHUKO-MHOXECTBEHHBIM S3BIK COBPEMEHHOM
MAaTEMAaTHKH U UCITOJIb30BaTh €0 JUUIS BBIPAXKEHUSI CBOUX MBICIIEH.

B kypce «AnrebOpa M Hadama MaTeMaTHYECKOrO0 aHAIN3a» MPHUCYTCTBYIOT TaKXKe
OCHOBBI MaT€MAaTHYECKOTO MOJCIUPOBAHUS, KOTOPBIC MPHU3BaHBI C(HOPMUPOBATH HABBIKH
IIOCTPOEHUSI MOJIEJIEN PEallbHBIX CUTYallMd, MCCIEAOBAHUS 3THUX MOJEIECH C MOMOIIBIO
anmapata aireOppl M MaTEMaTUYECKOro aHajdu3a W HMHTEPHpPETalvu MOJYy4EHHBIX
pe3ysbTaToB. Takue 3alaHusl BIUIETEHBI B KaXKIbIM W3 Pa3feiaoB MPOTPAMMBI, MOCKOJBKY



BECh MaTepHall Kypca LIMPOKO HCHOJb3YyeTCd UIsl pElIeHHs] NPUKIAIHBIX 3anad. [lpu
pPELICHUM peajbHBIX MPAKTHYECKUX 3a/Jad ydJallluecs pa3BUBAaIOT HAOJIOAATEIbHOCTD,
YMEHUE HAXOJHUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIONb30BaTh AHAJIOTHIO,
000011aTh M KOHKpPETU3UpOBaTh MHpobdiemy. [lesrenbHocTh MO0 (OPMHUPOBAHHUIO HABBIKOB
pelieHus] MPUKIAIHBIX 3aJady OpraHu3yeTcss B MPOLECcce HU3Y4YeHHs BCEX TEM Kypca
«AnreOpa u Havyajla MaTEMaTUYECKOTO aHATTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyebHOM miane Ha u3ydeHHE Kypca aireOpbl M Hauajl MaTEeMaTHYE€CKOTO aHaju3a Ha
0a30BOM ypoBHE OTBOJUTCS 2 yaca B Henento B 10 kimacce u 3 yaca B Henento B 11 kiacce,
BCEro 3a JiBa roja o0yueHust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia ¥ BIYUCTCHUSA

Pauvonansueie uymucina. OOBIKHOBEHHbIE M JECATUYHBbIE ApOOH, MPOIEHTHI,
OEeCKOHEUHbIE NEpPHOAUYECKUEe ApoOu. ApuMeTHUecKHe olepanuu ¢ palMoHaJIbHBIMU
YuClIaMH, TPeoOpa3oBaHUsl YUCIIOBBIX BbipakeHui. [IpumeHenue npobGell U MpOLEHTOB
JUIS pEIIEHUS IPUKIIAAHBIX 3a7a4 U3 PA3JIMYHbIX OTPACIIEN 3HAHUU U PEAIbHOU KU3HU.

JlefictBuTeNbHBIE ~ yucaa.  PanuoHanpHbBlE W MpPpPAlHMOHAIBHBIE  YHCIA.
Apudpmernyeckue  onepanuu € JCUCTBUTENbHBIMH  4HuciaMH. [IpuOnmxEHHbIE
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenp ¢ uenbiM nokazarenem. CranpapTHas ¢opMa 3amucu JeHCTBUTEIBHOTO
yucia. Mcnonb3oBaHue MOAXOJAIIEH (OPMBI 3aMUCH  JCUCTBUTENBHBIX YHUCEN IS
peleHns NPakKTUYECKUX 3aa4 U MPEJICTABICHUS JaHHBIX.

Apudmernyeckuili KOpeHb HaTypaiabHOU cteneHu. JleicTBus ¢ apudmeTnuecKuMu
KOPHSIMHM HaTypajbHOM CTEIIEHHU.

CuHyC, KOCMHYC W TaHI€HC YHUCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHT'€HC YMCIIOBOT'O apr'yMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxaecTBa u TOXKIECTBEHHBIE MPE0Opa3oBaHUSI.

[Ipeo6pazoBanue TPUTOHOMETPUUECKUX BBIPAKCHU M. OcHoOBHbIE
TPUTOHOMETPUYECKHE POPMYIIBI.

VYpaBHeHHE, KOpeHb YypaBHEHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Merton
UHTEPBAJOB.

Pemmenue nenpix v 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenune TpuroHOMETpUYECKUX YPaBHEHUM.

[IpruMmeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a7a4 U 3aJa4
U3 pa3IMYHBIX 00JaCTe HAYKH M peabHOM KU3HU.

DOyHKUNH U TPaPUKH

Oynkims, crnocoOwsl 3amanus ¢GyHkuuu. ['padux dyakuuu. B3aumuo oOpaTHbIE
byHKIHH.

OO6macte ompeneneHuss W MHOXECTBO 3HadyeHWd (yHkmuu. Hymm Qyskmmm.
[TpomesxxyTku 3HAKOTIOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITUH.

Crenennas pyHKIHMS C HATypaJlbHBIM U 1I€JIbIM MOKa3atenieM. E€ cBoiicTBa u rpaduxk.
CaoticTBa u rpaduk KOpHS N-0i CTETICHHU.

Tpuronomerpuueckass OKpPYKHOCTb, ONpPEAECICHHE TPUTOHOMETPUUYECKHUX (YHKIHMA
YHUCJIOBOTO apryMEHTA.

HayvaJyia MaTeMaTH4€CKOI0 aHAJIU3A



[TocnenoBaTenbHOCTH, CHOCOOBI 3ajlaHHsl TOCJenoBaTelIbHOCTE. MOHOTOHHBIE
MOCJIEAOBATENBHOCTH.

ApudmeTtnyeckass u TreoMmeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reomeTpuueckas rmnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH TreoMeTpUUYECKOM
nporpeccun. GopMysa CIOKHBIX MPOLEHTOB. VCIIONb30BaHUE MPOTrPECCUN JJISI PELLICHUS
pEANBHBIX 3aJ1a4 PUKIIATHOIO XapaKTepa.

MHuoxkecTBa M JIOTHUKA

MHokecTBO, omnepanuuM Haj MHOXecTBaMu. [[uarpammel  Oiinepa—BenHa.
[IprmeHeHne TEOPETUKO-MHOKECTBEHHOT'O anmnapara i OMUCaHus PEAIbHBIX ITPOLECCOB
U SIBIICHUM, MPU PENIEHUH 3a7a4 U3 JPYTUX YU4EOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KVIACC

Yuciia v BBIYUCTCHUSA

Harypanbnsbie u nensie yncina. [I[pu3Haku 1eIMMOCTH LEJIbIX YUCE.

CreneHb ¢ palMoOHaAIbHBIM TTOKa3aTeraeM. CBOWCTBA CTEIICHM.

Jlorapudwm uncina. JlecssTHaHbIC U HaTYpaIbHbIE JTOTAPU(MBI.

YpaBHeHUsI 1 HEPABEHCTBA

[IpeoGpazoBanue BEIPAXKEHUM, COAEPKAITUX JTOTAPUPMBI.

[IpeoGpa3zoBanue  BBIpaKEHUHM, COAEPKAIIUX  CTEMEHW C  PaIMOHAIbHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHble YypaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHS 1 HEPABEHCTBA.

CucTembl IMHEHBIX ypaBHEHU. PenieHre npukiaaHbiX 3a/1a4 ¢ IOMOUIBIO CUCTEMBI
JIMHEWHBIX YPABHEHHU.

CucTtemMbl 1 COBOKYITHOCTH PAallMOHATbHBIX YPABHEHHUI 1 HEPABEHCTB.

[IpruMmeHeHne ypaBHEHHM, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

Oynkmus. [lepuonnueckue ¢ynkmuu. [IpoMexyTKM MOHOTOHHOCTH (PYHKITUH.
MakcumyMbl 1 MUHUMYMBI pyHKITMU. Hanbomnbiniee 1 HanMeHbIIee 3HaYeHe PyHKIIM U Ha
MIPOMEKYTKE.

Tpuronomerpuieckre GyHKIMH, UX CBOMCTBA U TPadUKH.

[Toka3zarenbHas u morapudmMuydeckast GyHKIIUU, IX CBONCTBA U TpaduKy.

Hcnonp3oBanue rpadukoB GyHKINN TSI pEIICHUST YPABHCHUN W THHEHHBIX CUCTEM.

Hcnonp3oBanue rpagukoB GyHKIHI 115 KCCIEAOBAHMS MPOIIECCOB U 3aBUCUMOCTEM,
KOTOpPbI€ BO3HUKAIOT MPU PEUICHUHU 3a7ad U3 JPYTrUX y4eOHBIX MPEIMETOB M pealbHOU
KU3HU.



HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

HenpepoiBHble GyHKIMKA. MeTO1 HHTEPBAIOB JIJIsl PEILICHNS HEPABEHCTB.

[IpousBoanas pynkuuu. ['eoMmerpuueckuii U GU3NUECKUIl CMBICT TPOU3BOAHOM.

[IpousBoaHble 37eMEHTapHBIX (YHKIMI. DOpMyNbl HAaXOXIECHUS MPOU3BOJIHON
CYMMBbI, TPOU3BEJEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHne mpPOU3BOAHONW K MCCIENOBAHUIO (PYHKUMA Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxaeHwe HaumOOJbUIEro M HAaWMEHbBIIEro 3HAaueHus QYHKUUM Ha
OTpE3Ke.

IIprMmeHeHue Mpon3BOAHOM Ul HAXOXKICHUS HAWIY4LIEero PEUIeHUs B IPUKIIAIHBIX
3aJa4ax, s ONpeeIeH s CKOPOCTH MPOLiecca, 3aJaHHOrO (pOopMyIIoi 1iu rpaduKkoMm.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WuTerpan, ero reoMmerpuieckuii u Gpusnveckuil cMpicil. Borumnciienue uHterpaia mno
dbopmyne Herorona—Jleiibnua.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yuebOHOro mpenMera «MaTemaTuka» IOJKHO OOecnedyMBaTh JAOCTHUKEHUE
Ha YpOBHE CPEIHEro o0Iero oopa3oBaHus CIEAYIOIINX JUYHOCTHBIX, METAIPEAMETHBIX U
MPEeIMETHBIX 00PAa30BaTENIbHBIX PE3YJIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIC Pe3yJbTaThl OCBOCHHUS MPOrpaMMbl Yy4eOHOTO Tpeamera «MaTteMaTuka
XapaKkTePU3YIOTCA:

I'paxxnaHckoe BOCIIMTAaHUE:

c(hOpPMUPOBAHHOCTHIO TPaKJAAHCKOW TO3UIIMU OO0YydYarolerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHUUCKOTO OOIIEeCTBA, MPEJCTABICHUEM O MAaTeMaTUYECKUX
OCHOBaxX (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUM, MPONEAYpP TPakIaHCKOTO
oOmiecTBa (BBIOOPBI, OMPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C COILUAIBHBIMHU
WHCTUTYTaMU B COOTBETCTBUHU C X (DYHKIIUSIMHU U Ha3HAUCHUEM.

[TarprioTyecko€ BOCTIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCHUMCKOW TpaXAaHCKOW MJICHTHYHOCTH, YBAXKCHHS K
OPOLIJIOMY M HACTOSLIEMY POCCHUHCKOM MAaTEMAaTHKH, LEHHOCTHBIM OTHOUIEHHEM K
OOCTH)KEHUSIM POCCUHCKUX MAaTEMaTHKOB M POCCUHMCKOM MaTEMaTUYECKON IIKOJIBI, K
UCIIOJIb30BAHUIO ATUX JOCTHIKEHUMN B IPYTUX HAYKaX, TEXHOJIOTUIX, chepax SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOTr0 Hapojaa; chHOpMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAaHMS, JTHUYECKOTO I[IOBEJICHMS, CBSA3aHHOIO C IPaKTUYECKUM
OPUMEHEHHEM [JIOCTUKEHUW HAyKH U JIEATEIIbHOCTHIO YYEHOT0; OCO3HAHUEM JIMYHOIO
BKJIaJ]a B TIOCTPOCHUE YCTONYHBOTO OYIyIIETO.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHEM K MHPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ad, PEIICHUH, pPACCYXKIEHUW; BOCHPUUMYUBOCTHIO K
MAaTEMaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTeMaTHYeCKHWe 3HAHUS B HWHTEpecax
3I0POBOTO U 0€30MacHOTr0 00pasa >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO
(3mopoBO€ MUTaHWE, COAJTAHCUPOBAHHBIM PpEXKUM 3aHITUH U OTAbIXA, pEryJspHAs
¢usnueckas akTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, TIPHU 3aHSATUSX CIIOPTHUBHO-
03JI0POBUTEIILHOU JIEATEIBHOCTHIO.

TpynoBoe BoclUTaHUE:

TOTOBHOCTBIO K TPY/ly, OCO3HAHUEM IIEHHOCTU TPYAOII00US; UHTEPECOM K Pa3IMYHbIM
chepam mnpodeccuoHaNbHOM  NESITENBHOCTH, CBSI3aHHBIM C  MaTEeMaTUKOM © e
MPUWIOKEHUSIMUA, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun u



peanu3oBbIBaTh COOCTBEHHbBIC JKMU3HEHHBIC IUIAHBI, TOTOBHOCTBIO U CIHOCOOHOCTBIO K
MaTeMaTH4eCcKOMy OOpa3oBaHUIO M CamMOOOpa30BaHUIO Ha MPOTSKEHUU BCEH KHU3HU;
TOTOBHOCTBHIO K aKTUBHOMY YYacTHIO B PEIICHUHM MPaKTUYECKUX 3aJlad MaTeMaTU4yeCKOM
HaIpaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO HPKOJOTUUECKON KYJIbTYphl, IOHUMaHUEM BIIUSHUS COLIMAIBHO-
SKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MPHUPOTHON M COIMAILHOU Cpe/lbl, 0CO3HAHUEM
I00aJbHOTO  XapakTepa »HSKOJIOTMYECKUX MpoOJieM; OpHEHTalMeld Ha NPUMEHEHHE
MaTeMaTHYEeCKUX 3HAHUM JJI peIIeHHWs 3a7ad B 00JIaCTM OKpY’Karolel Cpejbl,
IJIAHUPOBAHUS TOCTYNKOB U OIIEHKHM HMX BO3MOXHBIX TMOCJIEICTBUN IS OKPYXKaIOIIeH
Cpepbl.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKU M OOIIECTBEHHON MPAKTUKH, TOHUMAHUEM MAaTeMaTHYECKOW HAyKH Kak
chepbl UeTOBEYECKON JCATEIBHOCTH, 3TANlOB €€ Pa3BUTUS W 3HAYUMOCTHU IS Pa3BUTHS
[IUBWIN3AIIUN;, OBJIAJICHUEM SI3bIKOM MAaTEMaTUKU M MaTeMaTUYeCKOM KyJbTYpOH Kak
CpPEACTBOM  TIO3HAHUS  MHPA; TOTOBHOCTBIO  OCYIIECTBJISITh ~ TPOCKTHYIO U
UCCJIEIOBATEILCKYIO ACATEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yldbTaThl  OCBOEHHSA IPOrpaMMbl  Y4eOHOTro  MpeaMeTa
«MareMaTuka» XapakTepU3YIOTCS OBJAJCHUEM YHUBEPCAIbHBIMU HO3HABAMENbHbBIMU
0elCmeUsIMY, YHUBEPCATbHbIMU KOMMYHUKAMUBHBIMUY — OeUCBUAMY, VHUBEPCAbHbIMU
DpecyIAmuUSHbIMU OeUCMBUIMU.

1) Vuueepcanvhvie no3nasamenvhvle Oelicmeus, 00ecneuusarom @Gopmuposanue
0a306bIX KOCHUMUBHLIX NPOYeCcco8 00y4aruuxci (0c60eHue Memooo8 NO3HAHUSA
OKpyJHCcaowe20 mMupa,; NpuUMeHeHue Jo2UYecKUX, UCCIe008amenbCKux onepayuil, yMeHuu
pabomams ¢ ungopmayuet).

ba3oBble JIornuecknue NenNCTBUS:

e BBIBIATH M XapaKTepHU30BaThb CYLIECTBEHHbIE MPU3HAKA MATEMaTUYECKHUX
OOBEKTOB, TOHSATUH, OTHONICHWH MEXIy TMOHATUIMH;  (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATHI; YCTAHABIMBATH CYIIECTBEHHBIA MPU3HAK KIIacCHU(PUKAIINH,
OCHOBaHUS JIJ1s1 000OIIEHUS M CPABHEHUS, KPUTEPUH MPOBOJMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYKJICHUS: YTBEPAUTEIbHbBIE
U OTpHUIIATENbHbIE, € AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHbIE,

e BBISBISATH MAaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTUBOPEUYUS B
dakTax, NaHHBIX, HAOIIOJEHUSX W YTBEPXKACHUSX; Mpeiaratb KpPUTEpUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNN;



e Jle7aTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aK/IIOUCHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;

e TMPOBOJUTH CAMOCTOSITENIBHO JOKA3aTebCTBA MaTEeMaTHUYECKUX YTBEPKACHUI
(mpsiMbIE M OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBOJbBI;

e BbIOMpaTh crnoco0 pemieHus yueOHOM 3aj7auu (CpaBHUBATH HECKOJBKO BapHaHTOB
pemieHus, BbIOMpaTh HauOosiee MNOAXOASAIIMM C y4ETOM CaMOCTOSATEIBHO
BbIJICJICHHBIX KPUTEPUEB).

ba3zoBbie nccnenoBaTebcKue ACHCTBUS:

e HCIMOJB30BaTh BOMNPOCHI KAk HCCIEAOBATENbCKUM HMHCTPYMEHT TO3HAHMS;
dopMynHpoBaTh  BOMPOCHL,  (PUKCHUPYIOUIME  MPOTUBOpEYHE,  Mpodiemy,
yCTaHABIMBATh HCKOMOE M JaHHOE, (OPMHUPOBATh TUIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

e TMPOBOJIUTH CAMOCTOSITEIBHO CIUIAHMPOBAHHBINA SKCIEPUMEHT, HCCIEIOBAaHUE TIO
YCTAaHOBJICHHUIO OCOOCHHOCTEW MaTeMaTHu4ecKoro oOBEKTa, SBJICHHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX 1y 00BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

e CaMOCTOSITENIBHO (OpMYyJIHpOBaTH OO0OOIIEHHS M BBIBOABI MO pe3yjbTaTam
NPOBEIEHHOTO  HAONIOACHUS,  HUCCIENOBaHUs,  OIEHUBATh  JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3MPOBATb BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BBIJBUTaTh
IIPEIIIOJIOKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Paborta ¢ nndopmanmeii:

e BBIABISITH AePUUNUTH HHPOPMALIMK, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA BOIIPOC
U JUIA peuIeHus 3a1auy;

e BbIOMpaTh HMHPOPMALMIO K3 HMCTOYHUKOB pA3JIMYHBIX TUIIOB, AHAJIU3HPOBATh,
CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALMIO PA3INYHBIX BUIOB U HOpM
[IPEICTABIICHUS;

e CTPYKTypUpOBaTh HMH(POpPMAIMIO, MPEACTaBIAThH €€ B pa3IUyHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATh HAAEKHOCTh HMH(OPMALMU MO CAMOCTOSITENBHO CPOPMYIUPOBAHHBIM

KPUTEPHSIM.
2) Yuusepcanvhoie KOMMYHUKAMUBHDbLE oelicmeus, obecnequsarom
chopMUPOBAHHOCMB COYUATBHBIX HABLIKOE 00YUAIOUIUXCAL.
O6menue:

e BOCHPUHUMATH U (HOPMYIHPOBATH CYKJICHHS B COOTBETCTBUM C YCIOBUSIMH H
uensiMu  OOILEHMS; SICHO, TOYHO, I'PaMOTHO BbIpa)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M NMHUCBMEHHBIX TEKCTaX, J1aBaTh IOSCHEHHUS MO XOIYy PEIIEHUs 3aJayu,
KOMMEHTHPOBATH MOJIYUYECHHBIN PE3YJIbTAT;



B XOJle OOCYXJEHHMS 3a/laBaThb BONPOCHI MO CYIIECTBY OOCYKIAE€MOMl TEMBI,
npoOJeMbl, pelIaeMol 3aJaud, BbICKA3bIBATh WJIE€H, HALEICHHBIE HA IOUCK
pELICHMs; COMNOCTABIATh CBOM CYXKIEHUA C CYXKICHUSMU JPYTUX YYaCTHUKOB
auanora, oOHApyKUBaTh pPa3IMUMEe U CXOJCTBO IO3ULIMNA; B KOPPEKTHOU (opme
(opMynHpOBaTH pa3HOTIACHUS, CBOM BO3PAKEHUS;

MPEACTaBIATh PE3YNbTaThl PELICHUS 3aJlayd, SKCIEPUMEHTa, WCCIEI0BaHuUs,
MPOEKTA; CAMOCTOSITEILHO BBIOMPATh (QOpMAT BBHICTYIJICHUS € Y4€TOM 3ajad
MPE3EHTAlMU U OCOOEHHOCTEHN ayAUTOPUH.

CoTpyaHHUYECTBO:

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUAYATBHOU paOOThI
Opy pelieHud Yy4eOHBIX 3ajlay; NMPUHUMATh 11eJb COBMECTHOW JeATEIbHOCTH,
IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paloThl, pacrpenensTh BUIbI padoT,
JIOTOBApUBAThLCS, OOCYXKJAaTh MPOILIECC M Pe3yyibTaT paboThl; 000011aTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TpynmoBeIX (opMax paboTel (0OCYyKIeHus, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» U UHBIC); BBITIOJHATH CBOIO YAaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTUMHU WICHAMH KOMaH/IbI; OIIEHUBATh Ka4€CTBO CBOETO BKJIAJ(a
B OOHMHA MPOAYKT TO KpUTEpUsM, CHOPMYITMPOBAHHBIM  YYACTHUKAMH
B3aUMOJECHCTBHS.

3) Vuusepcanvuvie pecynsamuenvie Oeiicmeus, obecneuusaiom Gopmuposanue

CMbICI08bLX YCNMAHOBOK U IHCUSHEHHBIX HABLIKOG JTUYHOCMU .
C&MOOpFaHI/ISaHI/Iﬂ .

COCTABJIATH IIaH, aJITOPHUTM PCIICHUA 3add4H, BLI6I/IpaTI> croco0 peUICcHusA C y‘{éTOM

UMEIOIUXCSI  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTHUpOBaTh U

KOPPEKTHPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MHGOPMAITIH.

CaMOKOHTPOJIb:

BJa/ICTh HaBbIKAMU TIO3HABATEIBHOM pPEQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JEHCTBUN W MBICIHMTEIBHBIX MPOILIECCOB, MX PE3yJIbTATOB; BIAJACTh CIIOCOOAMH
CaMOIPOBEPKH, CAMOKOHTPOJIS MpoLecca U pe3yJibTaTa PEeIIeHNUs] MaTeMaTUYECKON
3a7a4u;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPU PELICHUM 3a7ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, TAHHBIX,
HalJICHHBIX OIIHOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pPE3YyJbTaTa LIEJIH U YCIOBUSAM, OOBSCHITH HPUUYUHBI
JOCTH>KEHUSI WM HEJAOCTHKEHHS PE3yJIbTAaTOB NESITENIbHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OMBITY.



NPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anrebpa W Hadaja MaTeMaTHYEeCKOrO aHalIM3a» Ha
YPOBHE CpEIHEro oO0IIero o0pa3oBaHMs JOHKHO 00ECIeYMBaTh JOCTUKEHUE CIEAYIONTUX
MIPEIMETHBIX 00Pa30BaTEIIBHBIX PE3yIbTATOB:

10 KVIACC

Yucjia ¥ BIYUCTCHUSA

OnepupoBaTh MOHATUSIMU: PAIIMOHAIBHOE U JEHCTBUTEIIBHOE YHUCIIO, OOBIKHOBEHHAS U
JecATUYHAs P00k, TPOLICHTHI.

BoinonusaTe apudmernueckue omnepanuud ¢ palydoHAIbHBIMU W JEHCTBUTEIHHBIMU
YHUCJIaMHU.

BoinonHsaTe npuOaMKEHHBIE BBIUYMCIEHUS, UCIIOJB3Ys MpaBUiia OKPYIJICHUS, JeIaTh
MPUKUJIKY U OLICHKY pe3yJibTaTa BEIYUCICHUH.

OnepupoBaTh MOHATHUSMU: CTEMEHb C IIEJbIM IOKa3aTelieM; CTaHaapTHas Qopma
3alUCH  JCHUCTBUTENIBHOTO YHWCJa, KOPEHb HATypallbHOW CTEMEHH; HCIO0JIb30BaTh
MOAXOAANTYI0 (OPMY 3alUCH JEHCTBUTEIBHBIX YUCEIT IJI PEIICHUS MPAKTUYSCKUX 3a7a4 U
IpEACTaBICHUS TaHHBIX.

OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC M TaHI€HC MPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3allUCh TPOM3BOJIBHOTO yrja uepe3 oOpaTHbIE TPUTOHOMETPUUYECKHE
byHKIMH.

YpaBHeHUsI 1 HEPABEHCTBA

OnepupoBaTh  NOHATHUAMHU:  TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO;  LEJOE,
palMOHAJIbHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
yYpaBHEHUE;

BoeimonHaTe  mpeoOpa3oBaHUs ~TPUTOHOMETPUYECKHX  BBIPAKEHMM U peniaTh
TPUTOHOMETPUUYECKUE YPABHEHUS.

BoinonHsaTs mpeoOpa3oBaHus 1ENbIX, PAMOHAIBHBIX U UPPALIMOHATBHBIX BbIPAXKEHUHN
U pemiaTh OCHOBHBIE THUIIBI LEJbIX, PAUMOHAIBHBIX M HMPPALMOHAIBHBIX YpPaBHEHUU U
HEPABEHCTB.

[IpuMeHsITh YpaBHEHUSI U HEPABEHCTBA JIJIs PEIICHUS MAaTEMAaTUYECKUX 3a]a4 U 3aja4
U3 pa3IMYHBIX 00JaCTe HAYKH M peabHOM KU3HU.

MogenupoBath peajgbHbIE CHUTYallMM Ha SI3bIKE alreOpbl, COCTABJIATH BBIPAKEHMUS,
YpaBHEHHUS, HEPABEHCTBA IO YCJIOBUIO 3a/laud, HCCIEA0BaTh IMOCTPOCHHbIE MOJEIU C
MCIIOJIb30BaHUEM aIllapaTa aireophl.

DyHKUNH U TPaPUKH

OnepupoBaTh MNOHATUSAMU: (DYHKIUS, CMOCOOBI 3ajaHus (PyHKUMH, 00JIACTb
OMpEeNIeNICHUs] U MHOXKECTBO 3HaueHU (yHKUUHU, rpaduk (yHKIUU, B3aUMHO OOpaTHBIC

byHKIMH.



OnepupoBaTh MNOHATHSAMHU: YETHOCTh WU HEYETHOCTh (PYHKIUH, HYIH (YHKLHH,
IIPOMEKYTKHU 3HAKOIIOCTOSHCTBA.

Hcnonb3oBaTh rpaduku GyHKUUMA 1715 pelICHUs] ypaBHEHUIA.

Crpoutrb M uyuTaTh TpadUKU JIUHEHHOM (YHKUMH, KBAaAPATHUUYHON (DYHKIIMH,
CTeNeHHOW (DYHKIIMU C IIeJIbIM NOKa3aTeJIEM.

Ucnonws3oBaThk rpaduku GyHKIMN AJISI UCCIIEA0BaHUS MPOIIECCOB U 3aBUCUMOCTEH TIPU
pelmIeHn 3ajJad U3 JAPYruX Yy4eOHbIX NPEIMETOB U peaJbHOM >KU3HU; BBIPAXKaTh
(dopMynamMu 3aBUCUMOCTH MEXAY BETUUMHAMMU.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh MOHATUAMU: TIOCIEIOBATENBHOCTD, apupMeTUYECKast U TeOMeTpruIecKas
IIPOTPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEYHO YOBIBaIOLasi reoOMETpUYEecKas Mporpeccus,
cyMMa 0€CKOHEUYHO YOBIBAIOLIEH T€OMETPUUYECKOM MPOTrpecCuu.

3a/aBathb MOCJIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA IMOCIEAOBATEIIBHOCTEM W MPOTPECCUM ISl PELICHUs
peaNIbHBIX 3a7a4 IIPUKIAJHOTO XapaKTepa.

MHokecTBa U JTIOrMKa

OnepupoBaTh MOHATUSIMU: MHOKECTBO, ONEPALIMH HAJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar [y ONMCAaHUs pPEabHBIX
IPOLIECCOB U SIBJICHUM, IPU PEILIEHUH 3a7a4 U3 IPYIUX YUYEOHBIX ITPEIMETOB.

OnepupoBaTh NOHATUSAMHU: OIIPEEICHUE, TEOPEMA, CIEICTBUE, 10KA3ATEIBCTBO.

11 KIJACC

Yucaa v BIYMCICHUSA

OnepupoBaTh NOHATHUAMHU: HATYpAJIbHOE, LIEJIOE YHCIIO; HUCIOJIb30BaTh MPU3HAKU
JIETUMOCTH LEIbIX YUCEN, PA3JI0KEHHUE YUCIIA HA IPOCThIE MHOMKUTEIM JJI PELICHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSAMH: JorapudM UYHUCTA, JECATUYHBIE W  HATypalbHbBIC
norapuMsl.

YpaBHeHUS U HEPABEHCTBA

[IpuMmeHsATh CBOWCTBA CTEMEHH Jis MPEeoOpa3oBaHMs BBIPAKEHUN; OMEPUPOBATH
MOHATUSIMM: TI0Ka3aTEJIbHOEC YPABHEHUWE U HEPABEHCTBO; pEUIATh OCHOBHBIE THIIBI
[MOKA3aTeJNbHbIX YPABHEHUN U HEPABEHCTB.

BoInonHATh MpeoOpa3oBaHus BBIPAXKEHUM, COAEpXKAIIMX JIorapudMbl; ONEPUPOBATH
MOHATUAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIBI
norapuMUYECKUX YPABHCHUIN U HEPABEHCTB.

Haxonuts pemienns npocTeMnX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMH: CHUCTEMA JIMHEMHBIX YPaBHEHUM U €€ pEIICHUE;
WCIOJIB30BATh CUCTEMY JIMHEUHBIX YPABHEHUH ISl PELICHHS ITPAKTUYECKUX 3a/1a4.



Haxomute pemieHuss NOPOCTEUIIMX CUCTEM H  COBOKYIIHOCTEM PpPalMOHAIBHBIX
YpPaBHEHUU U HEPABEHCTB.

MopenupoBath peajbHbIE CHUTYallMd Ha SI3bIKE aireOphbl, COCTaBJISATh BBIPAKECHUS,
YpPaBHEHUsI, HEPABEHCTBA M CHUCTEMBbI MO YCJIOBHMIO 3aJa4M, HUCCIENOBATh MOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BaHUEM armapara ajareopsl.

DYyHKIUHU U TPaPUKHU

OnepupoBaTh MOHATHUSMU: TepUOAMYECKast (DYHKIUS, MPOMEKYTKM MOHOTOHHOCTHU
GyHKIMM, TOYKK dKCTpeMyMma (PyHKIMM, HAauOOJIbIlIee U HaMEHbIIee 3HaueHUus (QyHKIUU
Ha MIPOMEXKYTKE; UCIIOIB30BaTh UX JJIsl UCCIeA0BaHUs (PYHKIIMU, 3aaHHOMN TpaduKoM.

OnepupoBaTh MOHATUSMH: TpaduKH  [OKAa3aTeNbHOW, Jorapu@muyeckon u
TPUTOHOMETPUUYECKUX (YHKIUN; H300pakaTh WX HA KOOPJAWHATHOW TIUIOCKOCTH U
MCIOJIB30BATh JJIs1 PEIIEHUS] YPABHEHUN U HEPABEHCTB.

N3o00paxaTh Ha KOOPJAMHATHOM IIJIOCKOCTH TpaduKH JHUHEWHBIX ypaBHEHUU U
VCIOJIb30BaTh UX [T PEUICHUS CUCTEMBI JIMHEHHBIX YPABHEHUM.

Ncnonw3oBaTh rpaduku GyHKIMN A1 UCCIIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEH U3
JIPYTUX y4eOHBIX TUCIIUIIINH.

Hauyajna mareMaTH4ecKoro aHajausa

OnepupoBaTh TOHATHUAMH: HENpPEpbIBHAs (QYHKIMS; MPOU3BOAHAS  (PYHKIIHH;
UCIIOJIb30BaTh T€OMETPUUECKUI M (PU3MUYECKHUI CMBICT IPOU3BOIHOM JJIS pEIIeHUs 3a/1a4.

HaxoauTe npou3BoHbIE AIeMEHTaApHBIX (DYHKIIHM, BEIYUCIATh TPOU3BOIHBIE CYMMBI,
IPOU3BEICHHUS], YACTHOTO () YHKIIUH.

Hcnonb3oBaTh MPOM3BOJHYIO MJisi HMCCIENOBaHUS (PYHKIMH HA MOHOTOHHOCTh U
AKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEIOBAHUS K TOCTPOCHUIO TPA(UKOB.

Hcnonb30BaTh NPOU3BOIHYIO JJI HAXOXKICHUS HAWIYULIErO PEIICHUs B IPUKJIIAIHbIX,
B TOM YHCJIE COLIMAJIbHO-OKOHOMUUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSIMU: TIEPBOOOPA3HAs U UHTErPall; MIOHUMATh T€OMETPUUECKUH U
(du3MUecKHil CMBICIT HHTETpAIA.

HaxomuTe mepBoOOpa3HbIE JIIEMEHTAPHBIX (DYHKIUH; BBIYUCISATH HWHTETPAlT TO
dbopmyne Hprorona—Jleiiouua.

Pemate mnpukianHele 3agaud, B TOM YHMCJIE COLMAIBHO-3KOHOMHUYECKOIO U
duznuecKoro xapakrepa, CpeACTBAMU MAaTEMAaTHIECKOTO aHAIH3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
DJIEeKTPOHHbIE
(uudpossbie)
HaunmMeHoBaHnme KosmuecTBo yacos o0pa3oBaTe/bHbIE
':;')H pa3aeyioB M TeM pecypcsl
NPorpamMmbIl
Beero Konrpoububie | IIpakTHyeckue
padoThI padoTsbI
MHoxecTBa
palMoHAIBHBIX U
JIEUCTBUTEIbHBIX
- 14 1 bu6moreka [IOK
https://m.edsoo.ru/1568aba3
PanmonanbsHbie
YpaBHEHUS U
HEpPaBEHCTBA
DOyHKINHU 1 rpauky.
o Heibid ; Buborexa LLOK
https://m.edsoo.ru/1568aba3
MoKa3aTeIeM
ApubmMeTnueckuit
KOpEeHb N—ou
CTCIICHM. 18 1 bubnuorexa [JOK
UppannonanbHbie https://m.edsoo.ru/1568aba3
YpaBHEHUS U
HEpaBEHCTBA
DopmyJib
TPUTOHOMETPHHU. 29 1 bubnuoreka [JOK
TpuroHomerpuyeckue https://m.edso0.ru/1568aba3
ypaBHEHUS
[TocnemoBaTeIbHOCTH 5 bubmuoreka [JOK
U MPOrpecCcCuu https://m.edso00.ru/1568aba3
IToBTOpEHME,
00001IeHME, 3 1 bubmuoreka [JOK
CHUCTEMAaTHU3aLU https://m.edsoo.ru/1568aba3
3HAaHUU
OBUIEE KOJIMYECTBO 68 4 0

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHnoBanue
Ne (uudpossbie)
pa3iesioB U TeM Konrpoububie | IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NPorpamMmbIl padoThI padoThbI
pecypchl
Crenenn C
paloHaIbHBIM
MoKa3aTeseM.

1 [TokazaTenpHast 12 1 bubmmoreka [{OK
GbyHKIIHA. https://m.edsoo.ru/f11c4afd
[TokazarenbHbIE
yYpaBHEHUS U
HEpPaBEHCTBA
Jlorapudmuueckas

2 ﬁzlszu:;;\mqemne 12 bubamorexa LOK

P https://m.edsoo.ru/f11c4afd
YpaBHEHUS U
HEpPaBEHCTBA
TpuroHomerpuyeckue
3 ??;;f; e 9 1 bubnuorexa [JOK
P ’ https://m.edsoo.ru/f11c4afd
TpuroHomerpuyeckue
HEpaBEHCTBA
[IpousBoaHas.
4 [Ipumenenue 24 1 bubmmorexa [JOK
p g https://m.edsoo.ru/f11c4afd
MIPOU3BOIHOM
Huterpan u ero bubnuoreka [JOK

5 9

MPUMEHEHUS https://m.edsoo.ru/f11c4afd
. bubmuoreka [JOK

6 12 1
CucteMst ypapHetiil https://m.edsoo.ru/f11c4afd
HarypanbHbie u bubnuorexa [IOK

7 6
LeJIBIEe YUCiia https://m.edsoo.ru/f11c4afd
IToBTOpEHME,
000011IeHMHE, bu6mmoreka [JOK

8 18 2
cucTeMaTu3alusl https://m.edsoo.ru/f11c4afd
3HAaHUU

OBUIEE KOJIMYECTBO 102 6 0
YACOB I10 I[TPOI'PAMME



https://m.edsoo.ru/f11c4afd
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