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MNOACHUTEJIbHAS 3AIINCKA

Pabouass mporpamma y4eObHOTO Kypca «Anredpa W Hadaja MaTEMaTHYECKOTO
aHanu3a» 0a3oBoro ypoBHs s oOydarommxcs 10 —11 kmaccoB pazpaborana Ha
ocHoBe DeepalibHOTO TOCYAAPCTBEHHOIO0 00pa30BaTENIbHOTO CTaHAapTa CPEIHErO
obmero oOpa3oBaHHs, C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEeIbSIBISIEMBIX K MaTeMaTHUYeCKOMY OOpa3OBaHWIO, U TPAAHUIMA POCCUHUCKOTO
oOpa3zoBanus. Peanuzanms mnporpamMMbl 0OO€CHEUMBAET OBJAJCHUE KIIOYEBBIMU
KOMITETCHIIUSIMHU, COCTABJISIIOIIMMHU OCHOBY JJII CaMOPAa3BUTUSL U HEMPEPHIBHOTO
o0Opa3oBaHMsl, LEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U TO3HABATEILHOTO
Pa3BUTHUS TUYHOCTU O0YIAIOIIHXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayana MaTeMaTHYECKOTO aHANIM3a» SBJSETCS OJHUM U3
HanOoJiee 3HAUYMMBIX B MPOrPaMME CTAPIIEH MIKOJbI, MOCKOJIbKY, C OJJHON CTOPOHBI,
OH o0ecreynBaeT HUHCTPYMEHTAIbHYIO 0a3y i HM3y4YEeHHs BCEX €CTECTBEHHO-
HAay4YHBIX KYpCOB, a C JIpyrod CTOPOHBI, ()OPMUPYET JIOTUYECKOE M aOCTPaKTHOE
MBIIIUICHUE YYalluXCsi Ha YpOBHE, HEOOXOAUMOM JJii OCBOEHHUS KYpCOB
uH(pOpMaATHKH, 00IIECTBO3ZHAHUS, UCTOPUHU, CIIOBECHOCTH. B paMkax maHHOTO Kypca
yJaliecss OBJAJEBAIOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HAayKH, KOTOpas
dbopMyIHpyeT CBOU JOCTUKEHUS B MaTeMaTHYEeCKOH (opme.

Kypc anre6psl 1 Hayana MaTeMaTHYECKOIO aHalu3a 3aKJIaJbIBAET OCHOBY IS
YCIICIITHOTO OBJIaJCHUS 3aKOHAMU (PU3UKU, XUMUU, OMOJIOTUU, TOHUMAHUSI OCHOBHBIX
TEHJIEHIIUA SKOHOMUKH W OOIIECTBEHHOW >KM3HU, IMO3BOJIICT OPUEHTUPOBATHCS B
COBPEMEHHBIX MU(PPOBHIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO HCIOJIb30BaTh
WX B MOBCEIHEBHOM XM3HU. B Toke BpeMs oBiajeHUE aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHM MaTEMAaTHYECKUMHM KOHCTPYKIMSMU pa3BUBAET yMEHHUE HaXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBAaTb HWCTUHHOCTH  YTBEPXKICHHS, HCIIOIH30BAThH
0000IeHne W KOHKpETH3aluio, abCTparupoBaHWe W aAHAIOTHIO, (OPMHPYET
KpEaTUBHOE W KPUTHYECKOE MBINUICHHE. B xome wu3yueHust anreOppl W Hadaml
MaTeMaTUYECKOr0 aHajn3a B CTapIlIe IIKOJIE yYalluecs IMOJIy4aroT HOBBIH OIMBIT
peleHusl TPUKIAJHBIX 3a7ad, CaMOCTOSATEJIBHOTO IOCTPOCHUS MaTEeMaTHYECKUX
MOJIEJI€N peaIbHbIX CUTyalluid U MHTEPIPETALNH MTOJTYUYEHHBIX PEIICHUN, 3HAKOMSITCS
C IpUMepaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJI€, HAYKE U B UCKYCCTBE, C
BBIJAIONIUMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaAMHU.

Kypc o0namaer 3HauMTENbHBIM BOCHUTATENbHBIM MMOTEHIIMATIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 ydeOHbI Marepuai, CHocOOCTBYIOUIUMH (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHs, TaK W Yepe3 CrenuPuKky ydeOHOH JesSTENhbHOCTH,



TpeOYIOIIEeH CaMOCTOATEILHOCTH, aKKyPAaTHOCTH, MPOJIODKUTEIIBHON KOHIIEHTPAINH
BHUMAHUS U OTBETCTBEHHOCTH 3a MOJIyUYCHHBIN PE3YJIbTaT.

B ocHoBe MeTonuKu 0O0ydeHHs ainreOpe M HavajaM MaTEeMaTUYeCKOTO aHaJIn3a
JICKUT JAEATCIbHOCTHBINA MIPUHIIUI O0yYCHUSI.

CtpykTypa Kypca «Anrebpa W Hadaja MaTeMAaTHYECKOTO aHAIN3a» BKIIOYACT
CIEAYIOIINE COAECPXKATEIbHO-METOANYECKHE JUHHUM: «YHCIa W  BBIYUCICHUSY,
«DyHK1IMKU U TpaduKkny, «YpaBHEHUS U HEpaBEHCTBa», «Hauama maremaTH4ecKoro
aHanu3a», «MHOXeCTBa U JIOTMKa». Bce OCHOBHBIE COJIEPKATEIBLHO-METOANYECKUE
JUHUU M3YyYalOTCS Ha MPOTSHKEHUU JBYX JIET OOy4deHHsT B CTaplied MIKoJe,
€CTECTBEHHO JOMOJIHAA APYT Jpyra W MOCTEIEHHO HACHIIIASICh HOBBIMH TEMAMHU H
pasznenamu. JlaHHBIN KypcC SIBJSICTCS MHTETPATUBHBIM, MTOCKOJBKY OOBbEIUHSET B ceOe
coJlep)KaHNEe HECKOJIbKUX MaTEeMaTHYECKUX NUCIMIUIMH: ainredpa, TPUTOHOMETPHS,
MAaTEMAaTUYECKUN aHAIN3, TEOpUst MHOXeCTB U Jp. Ilo Mepe Toro kak ywammecs
OBJaJIcBalOT BCcE OoJiee MIUPOKUM MATEeMaTUYECKUM  ammapartoM, Yy HHX
nocjeaoBaTeabHO  (OPMUPYETCS W COBEPUICHCTBYETCSI  YMEHUE  CTPOUTH
MAaTEMATHYECKYI0 MOJICNIb PEAIBHON CUTYyalluW, NMPUMEHATh 3HAHUS, MOJIyYCHHBIC B
Kypce «Anrebpa W Hayaja MaTeMaTUYeCKOTOo aHaiM3ay, I  pelieHus
CaMOCTOATENLHO  CHOPMYJIMPOBAHHOM  MaTEMaTHYECKOM  3ajadd, a  3aTeM
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3YJIbTaT.

ConepxarenpHO-MeTOAMYECKass JMHUS «Yucina W BBIYMCICHUS» 3aBEPIIACT
dbopMHpOBaHUE HABBIKOB HWCIIOJIH30BAHUS JIEUCTBUTENIBHBIX YHCEN, KOTOPOE OBbLIO
HA4YaTO B OCHOBHOW ImKoyie. B crapmield 1mikose oco0oe BHUMAHUE YJEISETCS
(GOpMHUPOBAHUIO TMPOYHBIX BBIUMCIUTEIBHBIX HABBIKOB, BKJIIOUYAIOIMIMX B CeOs
UCIIOJB30BaHUE pPa3MyHbIX (PopM 3amucu JAEHCTBUTENBHOTO YHCIA, YMEHHE
pallMOHATILHO BBIOJHATH JEUCTBUSL C HHUMH, JelaTh NPUKUAKY, OICHHUBATH
pesynbpTar. OOydaroniuecs TMOMy4YalOT HaBBIKM NPUOTMHKEHHBIX  BBIYMCIICHUMH,
BBITIOJTHEHUS JICMCTBUM C 4YHCIIaMM, 3allMCaHHBIMH B CTaHAApPTHOM (Qopme,
MCIMOJIb30BaHUS MAaTEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCJIOBBIX BBIPAXKEHUI.

Jluauss «YpaBHEHHSI W HEPABEHCTBA» PEAIM3YETCS HA MNPOTSIKEHUH BCETO
oOyueHuss B CTapiied IIKOJe, TMOCKOJbKY B KaXIOM pasjelie MporpaMMbl
MPEIYCMOTPEHO PEIICHHE COOTBETCTBYIOMMX 3amad. OOydarolmecs OBJIAJICBAOT
Pa3IMYHBIMA  METOJAMHM PELICHUS ULEJbIX, PAalUOHAIBHBIX, HWPPALMOHAIBHBIX,
MOKa3aTeNbHbBIX, JOTapu(PMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUN, HEPABEHCTB
U ux cucteM. [lomyueHHbIe YMEHUS UCTONB3YIOTCS MPU UCCICTOBAHUM (PYHKIHMHA C
MMOMOIIBK0 MPOU3BOAHOM, PEUICHWM NPUKIAJAHBIX 3a7ad U 3aJa4 HA HAXOXKICHUE
HanOOJBIITMX W HAUMEHBINUX 3HaueHWW ¢GyHkuuu. J[aHHas comepkarenbHas JIWHUS
BKJIFOYAET B ce0s Takxke (POpMUPOBAHHE YMEHUH BBITIOJHITH PACUETHI 10 (hopMyJiam,
npeoOpa3oBaHusl 1EJbIX, PAIIMOHAIBHBIX, UPPAIMOHATIBHBIX U TPUTOHOMETPUYECKHUX



BBIPXEHHM, a TaK)Ke BBIPAKCHHI, COJIEPKALUX CTENEHH U Jorapudmsl. biaromaps
U3YYEHHUIO aIreOpandeckoro Marepuana MPOUCXOAHUT JalIbHEWIIee pa3BUTHE
QITOPUTMUYECKOTO M a0CTPAKTHOTO MBIILICHUS y4amuxcs, GOPMHUPYIOTCS HaBBIKH
JNEAYKTUBHBIX PacCyKICHHUM, pabOTbl ¢ CHUMBOJIBHBIMU (POpMaMH, MPECTaBICHUS
3aKOHOMEPHOCTE W 3aBHCHUMOCTE B BHJE pPaBEHCTB M HEpaBEHCTB. AnreOpa
npengaraeT  3QQEKTUBHbIE HMHCTPYMEHTHI JUISI PEHICHUS MPaKTUYECKHX U
€CTECTBEHHO-HAYYHbIX 3aJ]1ay, HarJIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTU Kak
A3bIKA HAYKH.

CopnepxkarenpHo-MeToauueckass JuHUS «DyHKIMM W rpaduKw»  TECHO
IIEPEIUIETACTCs ¢ APYTUMHU JIMHUSAMM Kypca, TOCKOJBKY B KAKOM-TO CMBICIE 3aHa€T
IIOCJIEA0BATENBHOCT U3YyUYEHUSI MaTepuana. M3ydeHne CTEeneHHOW, MOKa3aTebHOM,
jgorapu(pMUUECKONl M TPUTOHOMETPUYECKHX (YHKUUH, MX CBOMCTB U TpadUKOB,
UCIOJIb30BaHNE (PYHKUMHA AJI1 pelieHHs 3aad U3 APYTUX Yy4eOHBIX MPEAMETOB U
peanpHOM KU3HM TECHO CBA3AHO KaK C MAaTeMaTHYECKHMM aHaJu30M, TaK M C
pElIeHHEM ypaBHEHUH W HepaBeHCTB. IIpu »ToM OoJbplIOE BHUMAaHUE YJIEISETCS
(OpMHPOBAHUIO YMEHHUS BbIpaXaTh (OpPMYJIaMH 3aBUCUMOCTH MEXIY pPa3IUYHbIMU
BEITMYMHAMHU, MCCIIEIOBAThH MOJyYeHHbIC (PYHKIIMHU, CTPOUTh WX rpaduku. Matepuan
OTOM COAEPkKATEJIIbHOM JIMHUM HAallCJI€H Ha pPa3BUTHE YMEHUW U HAaBBIKOB,
MO3BOJISIIOLMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYMHAMH B pa3InyHON (opme:
aHAJIMTHYECKOU, Tpaduueckoi u cioBecHO. Ero uzydeHue cnocoOCTBYeT pa3BUTHIO
ANTOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIICHHI0O M KOHKPETH3allHH,
VICIIOJIB30BAHUIO AHAJIOTUH.

ConepxartenbHasg JuHHS «Hayana MaTreMaTH4YecKOro aHalau3a» IMO3BOJISIET
CYIIECTBEHHO PACIIMPUTh KPYr KaKk MaTEMAaTHUYECKHX, TaK W IPUKIAJHBIX 3a4ad,
JOCTYIHBIX 00YYaromUMCs, y KOTOPBIX MOSBIAETCS BO3MOKHOCTh HCCIENOBAaTh U
CTpouTh Tpaduku GyHKIMA, OTPEIETATh, UX HauOOJIbIINE U HAMMEHBIITNE 3HAYCHUS,
BBIUUCIIATh IUIOMAAM (GUIyp U OOBEMBI TN, HAXOAUTh CKOPOCTU U YCKOPEHHS
nporeccoB. [laHHas copaepkarenbHas JIMHHAS OTKPHIBAET HOBBIE BO3MOYKHOCTHU
IIOCTPOCHUSI MAaTEMAaTUYECKUX MOJENENM pEajJbHbIX CUTyaluld, HaXOXKICHUA
HAaWJIy4IllIer0 PElIEHUs B MPUKIAAHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMHYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTHYEeCKOTOo aHaju3a CIHOCOOCTBYET
pa3BUTHIO a0CTPAKTHOTO, (POPMATIbHO-IOTUYECKOTO M KPEAaTUBHOTO MBILIUICHUS,
(GbOopMHpPOBAaHHIO YMEHUM pacliO3HABATh MPOSIBJICHUS 3aKOHOB MAaTEMAaTHUKH B HayKe,
TeXHUKEe M UcKyccTBe. OOydarommecss y3HAIOT O BBIJAIOLIUXCS pe3yibTaTax,
MOJIyYEHHBIX B XOJI€ Pa3BUTHS MATEMATHKHU KaK HAYKH, U UX aBTOPaX.

CopepxxarenpbHo-MeTOAMYECKass TUHUSA «MHOXKecTBa M JIOTMKa» B OCHOBHOM
IIOCBAIIIEHA  JJIEMEHTAaM  TEOPUM  MHOXECTB.  [€OpEeTHUKO-MHOXECTBEHHBIE
MIPEACTABIICHNS] MPOHU3BIBAIOT BECh KypC IIKOJBbHOW MATEMATHKA W MPEIJIararoT



Hanbosiee YHUBEPCAIbHBIN S3BIK, OOBEAUHSAIOMNNA BCE pa3fesibl MaTEeMaTHKU U €&
NPWIOKEHUH, OHU CBSI3bIBAIOT Pa3HbIE MATEMAaTUYECKUE ITUCUUIUIMHBI B €JIMHOE
nenoe. lloaromy BaKHO 1aTh BO3MOXHOCTh IIKOJIBHUKY IIOHHMATh TEOPETHUKO-
MHO>XECTBEHHBIM S3bIK COBPEMEHHOM MAaTEMAaTHKHM M HCIOJIB30BATh €ro U
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anredpa u Hayana MaTEMaTUYECKOTO AHAIIN3a» MPUCYTCTBYIOT TAKXKE
OCHOBBl MAaT€MaTUYECKOT0 MOJEIMPOBAaHMsI, KOTOpPHIE NpU3BaHbl C(HOPMUPOBATH
HAaBBIKHM IIOCTPOCHUS MOJECIIEH PEaJbHBbIX CUTyallUi, UCCIEAOBAHUS ITUX MOJEIEH C
NOMOUIbIO amnmapara aiareOpbl M MaTeMaTUYeCKOro aHajlu3a W HHTEpHpeTaluu
NOJIYYEHHBIX pE3yJIbTaToB. Takue 3adaHusl BIUIETEHbl B KaXAbId W3 pa3/iesioB
IPOrpaMMBbl, IMOCKOJIbKY BECh MaTepuall Kypca HIMPOKO MCIOJb3YETCs AJIA pelIeHUs
NPUKIAAHBIX 3a1ad. llpu pemeHunm peasbHBIX NPAKTUYECKUMX 3a4ad ydalluecs
Pa3BUBAIOT HaOJI0JaTENIbHOCTbD, yMEHUE HaXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, MCIOJb30BaTh AHAJIOrHI0, 0000MaTh W KOHKPETH3UPOBATh
npobiemy. JleareabHOCTh M0 (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIAIHBIX 3a4a4
OpraHu3yeTcsi B TMpollecCe H3Y4YeHUsT BCEX TeM Kypca «Anredpa u Hauaia
MaTEeMaTUYECKOIO aHAIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM miaHe Ha U3yueHHe Kypca aareOpbl U Hauajl MaTEeMaTHUYE€CKOTO aHaju3a
Ha 0a30BOM YpOBHE OTBOJUTCA 2 yaca B Henento B 10 kitacce u 3 yaca B Hezento B 11
KJIacce, BCero 3a JBa rojia ooyudenus — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbsabie uynciaa. OOBIKHOBEHHbIE W JECATUYHBIE IPOOH, MPOILICHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHaNbHBIMU YHCTIAMU, TPe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATBbHOM )KU3HH.

JlerictBuTenpHble  4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepaudd ¢ JACUCTBUTENbHBIMU uHcliaMu. [lpubGnmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYUCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOIO 4yucia. Mcnonbs3oBanue mnoaxojsmied  (opMbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JlelicTBus ¢
apru(pMETUYECKUMH KOPHSMU HAaTypaJIbHON CTENIEHHU.

CuHHyC, KOCHHYC W TaHI€HC YMCJIOBOrO aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHEe HEpaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

IIpruMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHUYECKHUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTeil HAyKH U peabHOU KU3HH.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amaHus Gyukuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHble PYHKIINU.

ObnacTh ompeneneHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm yskumu.
[TpomMexyTKku 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATypaJbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.



TpuronoMerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJIEI0BATENBHOCTEM.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. GopMyna CIOXKHBIX OPOLUEHTOB. Mcnonb3oBaHWE MPOTrpeccHy s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara g OMUCAaHUS PeaIbHBIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucaa v BIYMCICHUSA

HarypanbHubie u niensie yncina. [I[pu3Haku 1eIMMOCTH LENIBIX YHACEIL.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajJbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COACPIKAIIUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckrie ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUHN. PelieHne NMpUKIaaHbIX 337a4 C MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CuHcTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX O0JIacTel HayKu U peaibHOM
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. Ilepuognueckne  pynkumu. IIpoMexyTkn  MOHOTOHHOCTH
¢yskun. MakcumyMbl 1 MUHUMYMbl QyHkiuu. HauGosblnee u HauMeHblee
3HaYeHUE (PYHKLIHMU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKIMH, UX CBOWCTBA U TPadUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpagukoB (GYHKIIUN ISl PEIICHUS YPAaBHCHUNA W JIMHCHHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUI A7 HMCCICIOBAHUS IIPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HMUKAIOT MPHU PEUICHUU 3a/lady U3 JAPYIHX y4deOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hauasa MaTeMaTH4YeCKOI0 aHAIM3A

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudeckuii u  (QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJEeMEHTApHBIX  QyHKIUNA.  DOpMyJbl  HAXOXKICHUS
MIPOU3BOJAHON CyMMBI, TPOU3BEECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKkcTpeMyMbl. Haxoxaenne HanOobIlero 1 HaMMEHbIIEro 3HayeHus: GQyHKIUUA Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOOHOM I HAXOXKICHUS HAWIY4dlIEro pEIICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpuyeckuid ©u (U3MYECKUN CMbICT. Borluucienue
uHTerpana no gpopmyne Hetotrona—IJleiiOnua.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOTO TpenmeTa «MaTemMaTHKa» JODKHO OOeCTeunBaTh
JOCTI)KEHUE HA YPOBHE CPEAHET0 00IIero oopa3oBaHUs CISAYIONIUX JTHYHOCTHBIX,
METaNpPeIMETHBIX U ITPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJbBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUSA IIPOrpaMMbl y4eOHOIro IIpeaMera
«MaremaTuka» XapakTepU3yOTCS:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMK O0YYArOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO UYJIeHA POCCHUUCKOr0 OOIIecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHHH,
npolenyp TpakJaHCKOro oOmecTBa (BBIOOpPHI, ONPOCHI M TMp.), YMEHHUEM
B3aUMOJCUCTBOBATh C COLHMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHUM C UX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTHyecKOEe BOCIIMUTAHHUE:

c(hOpPMHUPOBAHHOCTBIO POCCHICKOMN TPaKIaHCKON MACHTUYHOCTH, YBAKCHHUS K
MPOUIJIOMY M HACTOSIIEMY POCCUMCKOW MaT€MaTHUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSM POCCUMCKHX MAaT€MaTUKOB M POCCUMCKONW MaTEMATUYECKOM IIKOJIBI,
K HUCIOJB30BAaHUIO ATUX JIOCTMIXKEHHMM B JPYTMX HayKaxX, TEXHOJIOTHAX, cdepax
DKOHOMUKHM.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApoJa;
c(hOPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHMs, JTHYECKOIO  TOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM IMPUMEHECHUEM JTOCTHKCHUN HAYKU U JIESITEIbHOCTBIO
y4E€HOT0; OCO3HAHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETroO.

DcTeTu4ecKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKJIIOYAs 3CTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/a4, PEUICHUH, pacCy ACHHUI; BOCIPUUMYHBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

chOPMUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTEMaTHYeCKWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTro 00pa3a KW3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pOBbIO (3/I0pOBOE MUTAHHUE, COATAaHCUPOBAHHBIA PEKUM 3aHATUU U
OTIIbIXa, peryisipHas (pu3ndecKass akTUBHOCTS); (PHU3NIECKOTO COBEPIIICHCTBOBAHUSA,
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOU JESITEIBHOCTBIO.



TpynoBoe BocIUTaHHE:

TOTOBHOCTBIO K TPYZy, OCO3HAHMEM LIEHHOCTU TPYAOIIOOMS; HHTEPECOM K
paznmuuHbiM  cpepam  TpoecCHOHANBHON  NIEATENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U €€ NPHIOKEHUSIMU, YMEHHUEM COBEpILIATh OCO3HAHHBIM BBHIOOP
Oynymeli mnpodeccud € pPEalu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TUIAHBI;
TOTOBHOCTBIO W CIOCOOHOCTBIO K  MaTreMaTHYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUIO HA TMPOTSIKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEeMaTUYECKON HAIIPaBICHHOCTH.

DKOJIOrM4ecKoe BOCIIUTAaHUE:!

Cc(OPMHPOBAHHOCTHIO DIKOJIOTHYCCKON KYJIBTYPhl, TIOHMMAHUEM BIIHSHUS
COLIMAJIBHO-?)KOHOMHYECKHUX IPOIECCOB HA COCTOSHUE MPUPOJHON M COLMATIBHON
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO  XapakTepa HKOJOTHYECKUX  MpolieMm;
OpUEHTallMed Ha TMPUMEHEHHE MaTEeMaTUYECKUX 3HAHUN JUIsl pellleHUs 3a/lady B
00J1acTy OKPYXKAIOIIeH Cpeibl, INTAHUPOBAHUS TOCTYIIKOB M OLEHKH WX BO3MOYKHBIX
MOCIICICTBUUN [T OKPY>KAIOIIEH CPEbI.

[leHHOCTH HAYYHOTO TTO3HAHUS:

C(OPMUPOBAHHOCTHIO MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHs HAyKH W  OOIIECTBEHHOW  MPAKTUKHU, TOHUMaHHEM
MaTeMaTHUeCKONH HayKd Kak c(]eppl YeloBEYeCKOW AESITeNbHOCTH, JTaroB €€
pa3BUTHS W 3HAYUMOCTH ISl Pa3BUTHS I[MBUIM3AIIMN; OBJIAJICHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTUYeCKOW KyJIbTYpOM KaK CpPEICTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISITh TMPOEKTHYIO M HCCIIENIOBATENIbCKYIO JESITEIbHOCTD
WHUBUTyJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJbTaThl OCBOSHHUS MPOrPaMMbl y4eOHOTO IMpeaMeTa
«MateMaTuka XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMU
HO3HAGAMENbHBIMU  OClCMBUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
oelcmseusiMU, YHUBEPCANbHbIMU PeSYNAMUBHIMU OCUCBUIMU.

1)  Vuueepcarvbnvie  noznasamenvhvle — Oelicmeus, — 0bOecnevusarom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECcco8 odyuarouuxcsi (oceoenue
Memo0o8  NO3HAHUA — OKpydcanwe20  Mupa,  HpPUMEHeHUue  J0SUYECKUX,

UCCIe008amMeNbCKUX Onepayuli, ymeHut pabomams ¢ ungopmayuelti).
ba3oBrle 1oruueckue AeUCTBUS:
e BBIBJISITH U XapPaAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKM MaTEMaTHUYECKUX
OOBEKTOB, TOHSATHUM, OTHOIIEHUH MEXIy TMOHATUIMHU; (QOpMyIUpPOBaATH
ONpPEAECICHUS] TNOHATHM;  YCTAHABIMBATh  CYLIECTBEHHBIM  IPU3HAK



KJIacCU(pUKALMU, OCHOBaHUS JUIsi OOOOIICHHS M CpPaBHEHUSA, KPUTEPHUH
IIPOBOJAMMOIO aHAJIIN3A;

BOCIIPUHUMATh,  (OPMYJIMPOBATb U  IPEOOpPA3OBBIBATh  CYXKACHHUS:
YTBEPAUTENIbHbIE W OTPULATEIbHbIC, €AUHMYHBIC, YacTHbIE U OOLIUE;
YCIIOBHBIE;

BBISIBIIAITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3UM U
OpoTUBOpeuYrss B (aKTax, JaHHBIX, HAOJMIOJEHUSX M YTBEPKICHUSIX;
npeiaraTb KpUTEPUU 7S BBISIBIICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHUEM 3AaKOHOB JIOTMKH, JACAYKTHBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOAUTH CaMOCTOATENIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKACHUN (IpsIMblE M OT MPOTHBHOIO), BBICTPAUBATh apryMEHTAIMIO,
OPUBOJUTh NPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY’KJI€HUS U BBIBOJBL;

BBIOMpATh CIOCOO pelleHrus ydeOHOM 3aaauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHMs, BbIOMpaTh HaubOoiee NOAXOAAIUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBrbIe ucciienoBarenbCcKue IEUCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KAaK HMCCIEJOBATEIbCKUNA HUHCTPYMEHT IMO3HAHUS;
dbopMynupoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpPEUHE, MNpodiieMy,
yCTaHaBIMBaTh  HCKOMO€ M  JaHHoe, (HOpMHpOBaTh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITEJIHO CIJIAaHUPOBAHHBIM HKCIIEPUMEHT,
UCCJEIOBAHUE IO YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro
Oo0OBbEKTa, SBJICHUS, TMPOILIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXIy
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (OPMYJIUPOBATh OOOOIIEHHSI M BBIBOJIBI MO pe3ysbTaTaM
NPOBENEHHOTO HAOIOEHUSA, HCCIEIOBaHMUS, OLICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE MPOLIECCa, a TaKXKE BbIIBUTATh
IPEIOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

PaGoTa ¢ undopmarnueii:

BBISIBIIATH A€PUIUTHI MH(GOPMAIIMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOIIPOC U JUJIS PELLECHHUS 3a/1a4u;

BbIOMpaTh ~ MH(POPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATHU3UPOBATh M HMHTEPHPETUPOBATH MH(GOPMAIUIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,



e CTPYKTYypUpOBaTh MH(POPMAIUIO, MPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WLTIOCTPUPOBATH TpaduvecKH;

e OIICHUBATH HaAEKHOCTD uHdopMaIuu o CaMOCTOSITEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie  KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusaom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUWUXCAL.

Oo61enue:

e BOCIPUHUMATH U (HOPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJIIMU OOLEHUS; ICHO, TOYHO, FPAMOTHO BBIPAa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOIy PEIICHHUS
3a71a4l, KOMMEHTHPOBATh MOJTYyUYEHHBINA PE3yIIbTAaT;

e B X0/i¢ OOCYKJEHHS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYk/IaeMOIl TEMBI,
npo0JieMbl, pelaeMoi 3a1auu, BbICKAa3bIBaTh UAEH, HAICJIIEHHBIE HA TOUCK
pEIICHUs; COIMOCTABIATh CBOM CYXKICHUSA C CYXACHUSIMH JAPYTUX
Y4aCTHUKOB Juajora, oOHapy>XHUBaTh pasziMuhe M CXOJCTBO TO3MIIHIA; B
KOppEKTHOU Popme PopMyTHUpOBaTH pa3HOTIIACHS, CBOU BO3PAKEHUS;

e TIMPEICTaBIATH  pe3ydbTaTbl  pEUIeHHs  3aJaud,  HKCIEPHUMEHTa,
UCCIIEJOBaHMsI, IPOEKTA; CAMOCTOATEIbHO BHIOMPAThH (hOpPMAT BBICTYIUIICHUS
C Y4€TOM 3aja4 MPE3eHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyIHUYECTBO:

e TIOHWUMATh M UCIOJIB30BATh MPEUMYIIIECTBA KOMAHIHOW Y WHIANBUIYAJILHON
paboOThl MpH pelIeHUH Y4eOHBIX 3ajay; MNPUHUMATh IeJIb COBMECTHOM
NESTEIbHOCTH,  IUIAHUPOBAaThb  OPraHU3allMi0  COBMECTHOM  paboThl,
pacnpenensatb BuUIbl pabOT, IOTOBapUBATHCSA, OOCYXKAATh MPOLIECC H
pe3yJbTaT paboThl; 00001IaTh MHEHHS] HECKOJIbKUX JIFOCH;

e yYacTBOBATh B IPYMIOBBLIX (hopmax paboThl (00CykIeHUs,, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMB» W WHBIC); BBIMOJIHATH CBOK YacTh pabOTHl H
KOOPAMHHUPOBATh CBOW JCWCTBHA C JAPYTUMH WICHAMH KOMAaH]IBI;
OILICHWBATh Ka4eCTBO CBOETO BKJaJa B OOIIUI MPOAYKT TO KPUTEPHUSM,
c(OopMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vnusepcanvhvie pecynamuenvle Oeticmsust, 00ecneyusam Gopmuposanue

CMBICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

COCTaBJISITH MJIaH, AITOPUTM pPEUIECHUs 3a]layu, BHIOUpaTh CIOCOO pelieHus ¢
y4E€TOM MMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELIECHUH ¢ yu€TOM HOBOM HH(OpMALIHH.

CaMOKOHTpOJIb:



e BJIAJCTh HABBIKAMHM TIO3HABATENBbHOW pedrekcun Kak  OCO3HAHHS
COBEPLIAEMBIX JEHUCTBUM W MBICIUTENBHBIX IPOLIECCOB, UX PE3YyJIbTATOB;
BJIAJIETh CIOCOOAMM CaMOIPOBEPKHU, CAMOKOHTPOJIA [IPOLiecca U pe3yibTara
peLIeHNs] MaTEMaTUYECKOM 3a/1a4H;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PELICHUH
3a1a4d, BHOCUTH KOPPEKTHBBI B JIESITEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENBCTB, JTAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBAaThb COOTBETCTBUE pE3yJibTaTa ILEIU U YCIOBUSM, OOBICHSITH
IIPUYUHBI JTOCTYDIKEHHUS WIIM HEIOCTYIKEHHUs pe3yJIbTaTOB JEATEIIBHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne y4eOHOTO Kypca «Anredpa W Havyaja MaTeMaTHUYECKOTO aHAJIM3a)
Ha ypOBHE CpEIHEro OOIIero oOpa3oBaHMS JOJKHO OOECTeUYMBATh JTOCTHIKECHHE
CICAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucaa v BIYMCICHUSA

OnepupoBarh IOHATHUAMM: PALMOHATIBHOE M JICHMCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOB, MPOIICHTHI.

Bomonusate  apudmernyeckue — onepauMu ¢ PAlMOHAIBHBIMH U
NENCTBUTEIbHBIMU YHCIIAMH.

BoInonHAT NpUOIMKEHHBIE BBIUMCICHUS, UCIOJIb3YsI MPAaBUIIa OKPYIJICHUA,
JenaTh NPUKUAKY U OLEHKY PE3yJIbTaTa BBIYUCICHUI.

OnepupoBaTh NOHATHSAMHU: CTENEHb C LEJIBIM IOKAa3aTeJIeM; CTaHIapTHas
dbopma 3anmucu  JEHCTBUTEIBHOTO 4YMCJA, KOPEHb HATypajbHOM CTENeHHU;
MCITIOJIB30BaTh MOAXOASIIYI0 (POpMY 3amucu AEHCTBUTEIBHBIX YUCEN ISl PEIIEeHUs
MPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHBIX.

OnepupoBaTh NOHATUSAMHU: CUHYC, KOCUHYC W TAHIE€HC MPOU3BOJIBHOIO YIJIA;
UCIOJIb30BaTh 3aIIUCh NMPOU3BOJILHOTO yIJla uepe3 00paTHbIe TPUTOHOMETPUUYECKUE
byHKLIHU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTth MNOHATHSAMHU: TOXIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJIOE,
pauMOHAIBHOE, UPPAMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUECKOE
YPaBHEHHUE;



BrimotHITE TIpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKCHUN U peIIaTh
TPUTOHOMETPUYECKUE YPABHEHUSI.

BoinonHaTh 1peoOpa3oBaHus LENbIX, PAlUOHAIBHBIX M HPPALMOHAIBHBIX
BBIPOKEHUI U PeIllaTh OCHOBHBIE THUIIbI LIEBIX, PAIIMOHABHBIX U UPPAIIMOHATIBHBIX
YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHSI U HEPABEHCTBA JJISl PEIICHUS MaTEeMaTUYECKUX 3ajiay
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTe HAYKH U PeaTbHOM KU3HH.

MonenupoBaTh peajbHblE CHUTyalldd Ha S3bIKE ainreOphbl, COCTaBJISATh
BBIDAKECHUS, YpPaBHEHHUSA, HEPABEHCTBA 110 YCIOBHUIO 3aJa4yd, WCCIEI0BAThH
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM allllapaTa anareopsbl.

DOyHkuuu U rpapuku

OnepupoBath MOHATUSAMU: (DYHKIHS, COCOObI 3amaHusi (yHKIUU, 00JACTh
OTIpEJICICHUs U MHOXKECTBO 3HaueHUW ¢yHKUuUU, Tpaduk (QyHKIUU, B3aUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh MOHATHIMH: YETHOCTh U HEUETHOCTh (DYHKIIMH, HYJTU (DYHKITHH,
MIPOMEXKYTKH 3HAKOIIOCTOSHCTRA.

Hcnonb3oBath rpaduku GyHKIMMA 15 pelIeHUsT ypaBHEHUH.

Crpouth M unuTaTh rpaduK JIUHEWHONW (DYHKIMH, KBaJIpaTHUYHOW (DYyHKIIHH,
CTENEHHOU (PYHKIUU C LIEJIBIM TOKA3aTeIEM.

Ucnons3oBath rpaduku (yHKIUNA JIsi  UCCIAETOBAHUS TMPOILIECCOB U
3aBUCUMOCTEH MpU PEIICHUH 3a7a4 W3 JIPYTUX YUeOHBIX MPEIMETOB U peabHOU
YKU3HH; BBIpAXaTh (HOpMYyJIaMU 3aBUCUMOCTH MEXK]Ty BEJTMUUHAMH.

Hauvana maTeMaTH4ecKOro aHajm3a

OnepupoBaTh MOHSTUSIMU: TIOCJIEIOBATEILHOCTh, apudMeTHYeCKass U
reOMEeTpUYECKas MPOrpecCcuu.

OnepupoBaTh TMOHATUAMH: OECKOHEYHO YyOBIBAIOIIAasi TreoMeTpHYecKas
porpeccusi, CyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPHUUECKOM MPOTPECCHUH.

3aiaBaTh NOCIEA0BATENIbHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEAOBATENIBHOCTEN M MPOTrPECCUil ISl pelieHus
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBatTh MOHATUSMU: MHOKECTBO, ONEPALIMK HAJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJIsl ONUCAHUS peallbHbIX
MPOLIECCOB U SIBJICHUM, TP PELLIEHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB.

OnepupoBathb MOHSTUSIMU: OnpeJeeHHE, TEeopeMa, CJIE/ICTBHE,
JI0Ka3aTeJIbCTRO.

11 KIIACC



Yuciaa v BBIYMCICHUA

OnepupoBaTh MOHATUSAMH: HATypPAJIbHOE, ILEJI0€ YHCIIO; HCIOJIB30BaTh
IIPU3HAKKA JEIUMOCTH LEJbIX YMCEN, PA3JIOKEHUE YHUCIA HA MPOCTHIE MHOKUTEIH
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALIMOHAJIBHBIM IIOKA3aTEIIEM.

OmnepupoBarh MOHATUSAMU: Jorapudm uucia, AECATUYHBICE U HATypajbHbIC
JoTapu(pMBbI.

YpaBHeHHS U HEPABEHCTBA

[IpumeHsATh  CBOICTBA CcTemeHW Uil  NpeoOpa3oBaHMsI  BBIPAKCHMIA;
OIEPUPOBATh IOHATUSAMHU: II0OKA3aTEIBHOE YPAaBHEHUE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIBbI [I0OKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.

BoInonHATE  NpeoOpa3oBaHUsl  BBIPAKEHUW, COAEpXKAIIMX  JOrapu(Msl;
ONEepUpPOBaTh MOHATHIMU: JIOTApU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTe perieHus npocTennX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh IMOHATUSMH: CHCTEMA JIMHEWHBIX YPAaBHEHHW U €€ PEIICHMUE;
WCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUUIS PELIEHUS MPAKTUYECKHUX 3a4a4.

Haxoautpe pemeHns npoCTEWIINX CHUCTEM W COBOKYNHOCTEH palMOHAJIbHBIX
YPAaBHEHUW U HEPABEHCTB.

MogenupoBaTh pealibHble CUTyallud Ha S3bIKE airedpbl, COCTABIATH
BBIDAXXEHUs, YPAaBHEHHUs, HEPABEHCTBA M CHUCTEMbl 110 YCJIOBHIO 3aJayH,
UCCJIEI0BATh MOCTPOECHHBIE MOJIEIH C UCIOJIB30BAHUEM amiaparta ajareOpsl.

@OyHkuuu U rpapuku

OnepupoBaTh  NOHATUSIMM:  [EpUOAUYECKass  (DPYHKUMS, TPOMEXKYTKU
MOHOTOHHOCTH  (YHKIMH, TOYKH OHKCTpemMyMa (yHKUMH, HaubOosibliee U
HauMeEHblllee 3HauYeHWs (YHKIMM Ha NPOMEXKYTKE; HCHOIb30BaTh UX s
UCCIEeI0BaHUS (PYHKIMH, 3a]JaHHOUN rpaduKoM.

OmnepupoBaTh MOHATUSIMH: TpaUKH TOKa3aTeNbHOM, JOrapupMUYECKON u
TPUTOHOMETPUUYECKUX (PYHKIIMIA; H300paxaTh MX Ha KOOPIWHATHOW IUIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHUNA U HEPABEHCTB.

N300paxath Ha KOOPAMHATHOW MJIOCKOCTH rpauKH JIMHEUHBIX YpaBHEHUN U
WCIIOJIb30BaTh UX I PELICHUS] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnonp3oBath rpapukd (QYHKIOUA Ui UCCIEIOBaHHS MPOLIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayana MmareMaTH4eCKOro aHaJIu3a



OmnepupoBaTh MOHATHAMH: HEMpepbiBHAsA (DYHKLHKA; MPOU3BOIHAS (DYHKIIUU;
UCIIOJIb30BaTh T€OMETPUYECKUIN U (PU3MUECKUN CMBICT MPOU3BOIHOM ISl PEIICHUs
3a1ay.

HaxoauTbs npou3BOHbIE 3JEMEHTAPHBIX (YHKIUI, BBIYUCIATH TPOU3BOJHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKITHIA.

Hcnonp30BaTh NpOU3BOAHYIO I UCCIEIOBaHMS (PYHKIIMA HA MOHOTOHHOCTD
U SKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO TPaUKOB.

Hcrnonb30BaTh IPOU3BOJHYIO UL HAXOXKACHWS HAWIYYIIEro pPEUICHUS B
IIPUKJIAJIHBIX, B TOM YKCJIE COLUAIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBarh MNOHATUSIMHU: TEepBOOOpa3Has M  MHTErpai; NOHUMATh
F€OMETPUYECKUIA U (PU3NYECKU CMBICI UHTErpaia.

Haxoauts nepBooOpasHble 371€MEHTapHBIX (QYHKIUI; BBIUUCIATH HHTETPAJ IO
dbopmyne Herorona—JletiOHuia.

Pemate mpuknagHeie 3agadd, B TOM YHUCJIE COLMUAIBHO-D)KOHOMHYECKOTO M
(bu3MYEeCcKOro xapakrepa, CpeJICTBaMH MATEMATHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoanvecTso yacos DJIeKTpPOHHbIe (LM (ppoBbIe) 00pa3oBaTeIbHbIE
HaumeHoBaHue pa3iesioB U TeM IPOrPaMMBbl
n/m Bcero KonTtpoJibHble | pecypchbl
padoThI
MHokecTBa pallMOHAJIBHBIX U JEHCTBUTEIBHBIX
1 yyceln. PanyoHanbHbIe ypaBHEHNS U 14 1
HEpaBEHCTBA
) Oynkuun 1 rpapuku. CTeneHp ¢ MeTbIM 6
HoKa3aTeneM https://fipi.ru/
Apudmernaeckuii KOpeHb N—Oi CTETIEHN ttps./iresh.edu. i/
3 P P ' 18 1 hitp://window.edu.ru -Poccuiickuit
UppatnmonanbHble ypaBHEHUS U HEPABEHCTBA .
o011eo0pa3oBaTeabHbINA OPTaA, EAUHOE OKHO
Dopmyer JocTyna K 00pa3oBaTeIbHBIM pecypcam
4 TpUrOHOMETpHUU. TpUroHOMEeTpHUYECKUE 22 1
ypaBHEHUs
5 [TocnenoBaTenbHOCTH U IPOTPECCUH 5
5 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4



https://fipi.ru/
https://resh.edu.ru/
http://window.edu.ru/

11 KJIACC

Ne KounuectBo yacos DJIeKTPOHHbIe (LM(ppoBbIe) 00pa3oBaTeIbHbIE
HaumeHoBaHue pa3jiejioB H TeM POrpaMMbl
n/n Bcero KoHTpoabHbie | Pecypehl
padoThI
CrerneHb ¢ pallMOHATBHBIM ITOKA3aTEJIEM.
1 [TokazarenpHas ¢pynknus. [lokazarensHbie 12 1
ypaBHEHHs U HEPAaBEHCTBA
) Jlorapudmuueckas GyHKIUS. 12
Jlorapugmuueckue ypaBHEHHs 1 HEPaBEHCTBA https://fipi.ru/
3 Tpuronomerpuuecknue GyHKINU U UX TPAPHUKH. 9 1 https:/ r?sh.edu.ru/ o
TPHTOHOMETPHHECKHE HEPABEHCTRA http://window.edu.ru -Poccuiickuii
- 00111e00pa30BaTENbHBII MOPTAN, EIUHOE OKHO
4 [IpousBoaHas. [IpumeneHne mpou3BOgHON 24 1
JI0CTyTa K 00pa3oBaTebHBIM pecypcam
5) WuTerpan u ero npuMeHeHus 9
6 CucteMbl ypaBHEHHHA 12 1
7 HatypanbHble u nensle uncia 6
3 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 18 5
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://fipi.ru/
https://resh.edu.ru/
http://window.edu.ru/

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Marematuka: anredpa ¥ Hayajia MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
Anrebpa u Hauaja MareMatudeckoro ananusa. 10-11 kmaccer: yue0. nms
o011eo0pa3oBat. OpraHu3anuii: 6a30BbIii U YIIIyOJl. yPOBHH /ATTUMOB
HI.A. Kamsarun FO.M., Tkauésa M.B. u ap. - M. IIpocsemenue, 2021

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Marematuka: anredpa ¥ Hayajia MaTeMaTHYECKOTO aHalli3a, TeOMETPHUS.
Anrebpa 1 Havasia MaTemMaTuueckoro ananusa, 10-11 kmaccsl/ Anumos IILLA.,
Konsarun F0.M., TkaueBa M.B. u npyrue, AKIIMOHEpHOE OOIIIECTBO
«M3narensctBO «lIpocBemienue» 2021

2.Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHAIH3a, TEOMETPHS
Anrebpa u Hadanma MmaTeMatndeckoro ananm3a 10—11 kmaccel. Metogudeckue
pexoMeHanuu k yueOnuky L. A. Anumona, FO. M. Komsiruna, H. E.
DENOopoOBOM U JIp.

3.Anrebpa u Havyalla MaTEMaTUYECKOTO aHamu3a. JlugakTnyeckue MaTepuabl K
yueOHuky III.A. Anmumosa u ap. 11 kimacc. Mocka.«IIpocBemienuey.

4 1.P. Beicoukuit, 1.B. SAmenko/Ilon pegakuueit M.B. Amenko. MaremaTuka.
BepositHocTh 1 cTatuctuka. ba3oBbiit ypoBeHb. 7-9 kiacchl. YueOHUK (B 1BYX
yacTax). Mocksa.«IIpocBenieHue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://fipi.ru/

https://resh.edu.ru/

http://window.edu.ru -Poccuiickuii 0011eo0pa3oBaTeaIbHbIN MOPTaN, CAUHOES
OKHO JIOCTYyTIa K 00pa30BaTeIbHBIM pecypcaM

bubauoteka I{OK https://m.edsoo.ru/7f415fdc,
https://m.edsoo.ru/7f417th2



https://fipi.ru/
https://resh.edu.ru/
http://window.edu.ru/
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