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MOSICHUTEJIbHAS 3AIIMCKA

PaGouwast mporpamma ydeOHOTO Kypca «Asredpa U Hadajla MaTeMaTHIECKOTO
aHanm3a» 0azoBoro ypoBHs mis obydaronmuxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe DeepanbHOTO rOCYyIapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHHMIA,
NPEIbSIBISEMBIX K MAaT€MaTUYECKOMY OOpa30BaHHIO, U TPATUIUI POCCHICKOTO
oOpazoBanusi. Peanmsanust mporpamMmbl 0OECIIEUMBACT OBJIAJCHHE KIHOYECBBHIMU
KOMIIETCHIIMSIMH, COCTABJISTFOIIMMUA OCHOBY IS CAMOPA3BUTHUSI U HEMPEPHIBHOTO
o0Opa3oBaHMs, EIOCTHOCTh OOMIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUS JUYHOCTH OOYJAFOIIUXCSI.

HEJIN U3YYEHUS YYEBHOI'O KYPCA

Kypc «AnreOpa u Havana MaTeMaTH4YECKOTO aHANIM3a» SIBJISETCS OAHUM U3
HauOojiee 3HAYMMBIX B MPOTpamMMe CTapIied IIKOJIbI, MOCKOJbKY, C OIHOU
CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTANbHYIO 0a3y s HU3Y4eHUs BcCexX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI, (POPMUPYET JIOTUYECKOE U
aOCTpakTHOE MBINIJICHHE Yy4YalluXcsi Ha YPOBHE, HEOOXOAMMOM MJii OCBOCHUS
KypcoB HH(OpPMATHUKH, OOIIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecs OBJIAJEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHXKEHHSI B MaTEMaTHUYECKOM opMme.

Kypc anreOpsl n Hauan MaTreMaTHUYECKOro aHalu3a 3aKjIa/IbIBa€T OCHOBY IS
YCIICITHOTO OBJIAJEHUS 3aKOHAMH (U3MKH, XUMHH, OHOJIOTUH, TMOHHUMAHUS
OCHOBHBIX TEHJICHIUH 5SKOHOMHKM M OOIIECTBEHHOW JKM3HH, IMO3BOJISIET
OPUEHTHUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJb30BaTh MX B MOBCEAHEBHOM XW3HU. B TOXE BpeMs OBIIAJICHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMH MaTE€MaTHUYECKHMMH KOHCTPYKLHUSMU
pa3BUBAaeT yYMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPXKACHMSI, HUCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3alMIo, abCTparupoBaHue u
aHaJOTrUI0, OPMUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlUIeHHEe. B xone nzyueHus
anreOpbl M Hayajl MaTEMaTUYeCKOro aHaju3a B CTaplied IIKoJe Yydyalluecs
NOJIy4atOT HOBBIM OMNBIT PELICHHUS MPUKIAIHBIX 334a4, CaMOCTOSITEIIBHOIO
NOCTPOEHUSI MaTEMaTUYECKUX MOJENEH pEabHbIX CUTyalMd W HHTEpIpeTaluu
MOJYYEHHBIX  PELICHWH, 3HAKOMATCA C  OpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B MPUPOJE, HAYKE M B HCKYCCTBE, C BBbIJAIOLIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc ob6nagaer 3HaUMTENbHBIM BOCHUTATENbHBIM MOTEHIMATIOM, KOTOPBIN
peanu3yeTcsl Kak 4epe3 y4eOHbI maTepuan, CoCOOCTBYIOMIMNA (OPMHUPOBAHUIO
HAy4YHOT'O MHUPOBO33PEHMS, TaK M dYepe3 creuuduky ydeOHON IesiTeabHOCTH,



Tpebyroleit CaMOCTOSATEIILHOCTH, AKKypaTHOCTH, IPOJOJKUTEIBHON
KOHIICHTPAllM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YJIbTAaT.

B ocnoBe metomuku oOydenuss anreOpe M HauyajgaM MaTeMaTUYECKOTO
aHaJIN3a JIEKUT AESITEIbHOCTHBIN MPUHIUI 00yUYEeHMUS.

Crpykrypa Kypca «Anredpa 1 Hayaaa MaTeMaTUYECKOTO aHAJIN3a» BKIKOYAET
CIEAYIOUIME COAEPKATENbHO-METOANYECKNE JIMHUM: «Yuciia W BBIYHUCICHUSY,
«Dyukmun  u - rpadukm», «YpaBHeHHMST U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro asHamusa», «MHoxkecTBa M JIOTHKa». DBce OCHOBHBIE
COZIEPXKATENBHO-METOAMYECKUE JIMHUM H3Y4aroTCs Ha IPOTSHKECHUU JBYX JIET
oOydeHHusl B CTapllel ILIKOJE, €CTECTBEHHO AOIOJHAS APYr JIpyra U MOCTEIEHHO
HAChIIAsCh HOBBIMM TEeMaMHU W pasgenaMu. JlaHHBIM Kypc  SABISIETCS
UHTETPaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B cebe CcoAepKaHUEe HECKOJIbKHX
MaTeMaTHYECKUX JAUCLUIUIMH: ajreOpa, TPUTOHOMETPHS], MAaTEMAaTUYECKUI aHaJIN3,
Teopusi MHOXecTB U JAp. [lo Mepe Toro kak ywamuecs OBIIAZE€BalOT BCE Ooiee
IMIMPOKUM MATEMAaTUYECKUM aliapaToM, Y HUX MOCJIEeI0BaTENIbHO POpMHUpYETCs U
COBEpPLICHCTBYETCSI YMEHUE CTPOMTH MATEMATUYECKYI0 MOJENb PEATBHOU
CUTyalluu, TPUMEHITh 3HaHWA, MOJy4YeHHbIE B Kypce «AnreOpa u Hayana
MaTEMaTHUYECKOI0 aHaJIN3a», JUIsl PELIEHUS CaMOCTOATENbHO C(HOPMYIMPOBAHHON
MaTEeMaTUYECKOM 3a/1a4yH, a 3aTEM UHTEPIIPETUPOBATh MOJYyUYECHHBIN PE3yJIbTaT.

CopepxarenbHO-MeTOAUYECKas JIMHUS «HUucna M BBIYMCIECHUS) 3aBEpPIIACT
(¢bopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS AEHCTBUTEIbHBIX YHCE, KOTOPOE OBLIO
HA4YaTo B OCHOBHOM IikoJjie. B crapmiell mkose oco0oe BHUMaHHUE YJIENAETCA
(OpMUPOBAHMIO HPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKIIOYAKOUIMX B ce0s
UCIOJIb30BaHUE pAa3IMUHBIX (OpPM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPAllMOHAJIBHO BBINOJHATh JEUCTBUS C HHMM, J€jaTh NPUKUAIKY, OLICHUBATH
pe3ynpTaT. OOydarompecss NOMYy4YalOT HAaBBIKM NPUOMIKEHHBIX BBHIYMCICHUH,
BBIMIOJIHEHMSI JIEHCTBUM C YHMCIIAMM, 3allUCAaHHBIMM B CTaHAapTHOW (opwme,
VCITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUMN.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIM3YETCS HA NPOTSHKEHUH BCETO
oOydeHuss B CTapuiedl MIKoJie, MOCKOJbKY B KaXIOM pas3zesie MNporpamMmbl
IPEIYCMOTPEHO PEIIEHHE COOTBETCTBYIOIMX 3ahad. OOydaromuecs: OBJIaZEeBatOT
pa3IMYHBIMM METOJAMM PELIEHUS LEJbIX, PalUOHAIBHBIX, HPPALUOHAIBHBIX,
[OKAa3aTeNbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKUX  YPABHEHMH,
HEPABEHCTB U UX cucTeM. [loydeHHbIe yMEHNs UCTIOJIB3YIOTCS IPU UCCIEA0BAHNN
(GYHKIMI C MOMOUIBIO MPOU3BOJHOM, PEIICHUH NMPUKIAJAHBIX 33Ja4 U 33434 Ha
HaxXOXJE€HWE HaumOOJbIIMX W HAaUMEHbIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJlep)KkareibHasl JIMHUSA BKJIOYAeT B ce0d Takke (QOpMUPOBAHUE YMEHMH
BBIMOJHATh pacdy€rsl Mo (opMysiaM, IpeoOpa3oBaHUsl LENbIX, PalMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHUN, a TAKXKE BBIPAXKCHUM,



COJIepKalMX CTerneHn u Jjorapudmel. brarogaps u3yudeHuio anreOpandecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AITOPUTMHYECKOTO U
aOCTPakTHOTO MBILIUICHUSA YydYalluxcs, (OPMHUPYIOTCS HAaBBIKH JETyKTUBHBIX
paccyxaeHuil, pabOTbl C  CUMBOJIBHBIMM  (OpMaMu,  IpeACTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJI€ PABEHCTB M HEPABEHCTB. Anredpa
npeniaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBHl JMJIsi pELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3a7a4, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopnepxarenpHo-MeToM4eckass JUHUS «DPyHKIUM U TpaduKW» TECHO
NIEPEIUIETACTCS C IPYTUMH JINHUAMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEN0BATENBHOCTD W3YyYECHHUS MaTrepurana. N3yuenne CTEIIEHHOU,
NOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHI, UX CBOWCTB
U rpaduKoB, UCIIOJIb30BaHUE (DYHKLIMU NI pElICHUs 3a7ad U3 JPYIMX y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaK U C pEHIeHHEeM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM 0o0iblIOE BHUMaHHE
ynensieTcs: GopMHpPOBAaHUIO YMEHHUS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh MOJIY4YCHHbIE (PYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiep)KaTebHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUM
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
pa3nuuHOi (opMe: aHATUTHUECKOH, rpaduueckoil u cioBecHO. Ero msydenwue
CHOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
00001IEHUIO U KOHKPETU3ALUU, UCTI0JIb30BaHUIO AaHAIIOTUH.

CopnepxxarenpHas nuHuA «Hadana MareMarndeckoro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTU4ECKUX, TaK M MPUKIAIHBIX 3a1ad,
JOCTYMHBIX 00YYarOMIMMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh UCCIIE0BATh U
cTpouTh rpadukd (YyHKUUN, ONpEeAeNsTh HX HauOOJbIIMNE W HAUMEHBIINE
3HAUEHUs, BBIYUCIATH IUiomaad (Uryp U oObEMBI TeJ, HAXOIUTh CKOPOCTH U
YCKOpPEHMS IIpoleccoB. JlaHHas colep:KareilbHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOEHUS MATEMATHYECKUX MOJEIEW pealbHbIX CHUTYalHM,
HaxO0XJIECHUS HAWIYYIIETO PELIEHUs B IMPUKIANHBIX, B TOM YHCIE COLMAIBHO-
PKOHOMHUYECKHUX, 33/Ja4ax. 3HAKOMCTBO C OCHOBAaMM MaTE€MaTHYECKOIO aHajau3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOrO, (hOPMAIBHO-IOTHYECKOIO U KPEaTUBHOIO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHUI pACIIO3HABATh IMPOSBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHKE M HcKyccTBe. OOywaromiyecss Y3HAIOT O
BBIJJAIOIIMXCSL PE3yJIbTaTaX, ITOJYYEHHBIX B XOJE€ PA3BUTUS MATEMATHKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenpbHO-MEeTOANYECKAs TUHUA «MHOXKECTBA U JIOTUKa» B OCHOBHOM
IIOCBAIIEHA  JJIEMEHTaM TEOPHUM  MHOXKECTB. [€OpETHKO-MHOKECTBEHHBIC
IIPEACTABICHUS POHU3BIBAIOT BECHh KyPC IIKOJBHOW MATEMATHUKH U IPEIJIararoT



Haubosee YHUBEPCATbHBINA A3BIK, OOBEIUHSIIONINI BCE pa3eibl MaTeMaTUKH U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT PA3HbIE MAaTEMATUYECKUE TUCLUUIUIMHBI B €IUHOE
uenoe. IToatoMy BaXHO JaTh BO3MOXKHOCTb IIKOJIBHUKY IOHUMATh TE€OPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMaTUKU M MCHOJIb30BAaTh €ro I
BBIPAKECHUSI CBOUX MBICIICH.

B kypce «Anrebpa M Hayala MaTeMaTHYECKOrO aHAJINU3a» MPHUCYTCTBYIOT
TAK’)K€ OCHOBbl MAaTE€MaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpPbIE IPU3BAHBI
c(OopMHPOBATh HABBIKM MOCTPOEHUS MOJIEIEN peabHbIX CUTYyalUi, UCCIIEIOBAHUS
3TUX MOJEJEH C MOMOULIbIO ammapaTa aiaredpbl U MaTeMaTHUYECKOI0 aHajau3a U
MHTEPIPETALUK NIOJyYCHHBIX pEe3ynbTaToB. Takue 3aJaHus BIUIETCHBI B KaXIbIH
U3 pa3/iesioB IPOrpaMMbl, MOCKOJBKY BECh MaTEpHaN Kypca IIMPOKO MCHOJb3YyETCs
JUISL peLieHus] PUKIAAHBIX 3a1a4. [Ipu pemeHun peabHbIX NPAaKTHYECKUX 3a7ad
ydaliyecs: pa3BHBAalOT HAOIIOAATENBbHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOIb30BaTh AHAJIOIMIO, 0000IIATh U KOHKPETH3UPOBATH
npobieMy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHUS MPHUKIATIHBIX
3aJa4 OpraHU3yeTCs B MPOIECCe M3YUEHHs BCEX TeM Kypca «Anredpa u Hayana
MaTEMaTUYECKOrO aHaJInu3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yuyeOHOM muiaHe Ha HM3ydeHHE Kypca aiareOpbl M Havyal MaTeMaTHYeCKOro
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 vaca B Henento B 10 kiacce u 3 yaca B
Henemo B 11 kmacce, Bcero 3a nBa roga ooydenus — 170 gacos.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuvecKkue aApodu. ApudMeruyeckue  omnepauud ¢
palMoOHANIbHBIMU YHCIIAMU, PE0Opa30BaHKs YUCIOBBIX BhIpakeHui. [Ipumenenue
Ipobeil 1 MPOLEHTOB AJisl PEIICHUs MPUKIAAHBIX 337a4 U3 Pa3IUYHBIX OTpacie
3HAHUU U PEATbHOM )KU3HH.

JelictBuTenpHple 4nciia. PalMoOHalbHBIE W UPpALMOHANBHBIE YHCIIA.
Apudmernueckue omnepaudd ¢ JeUCTBUTENbHBIMU yuciaamu. [IpubnuxéHHbie
BBIYMCJIEHNS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHHN.

Cremmenp ¢ menbiM  mokazateneM. CranmaptHas Qopma  3amucu
JNEUCTBUTENHLHOTO uucna. Vcmonp3oBaHwe mOAXOASIIe  (HOPMBI  3amMuCH
JNEWCTBUTEIBHBIX YHUCEN [JI1 PELICHUS NPaKTHUYECKUX 3aJad U NPEACTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb  HaTypaldbHOM  cTemeHd.  JleHcTBus  C
apu(pMeTHYECKUMU KOPHAMHU HATYpaJIbHOMN CTETIEHHU.

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

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPHUYECKUE (HOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTton uHTEpBANOB.

Pemenue nensix 1 [poOHO-paLMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanmoHaibHbIX YPAaBHEHUM U HEPABEHCTB.

Perienue TpuroHOMeTpUYECKUX YpaBHEHUM.

[IpuMeHeHnE ypaBHEHU U HEPABEHCTB K PEUICHUIO MAaTeMAaTHYECKHUX 3a7ad
¥ 3a71a4 U3 Pa3IMYHBIX 001acTel HAYKH U PeasIbHOM KU3HU.

DyHKIUHN U TPAPUKH

Oynkums, crnocodsl 3amaHus ¢GyHkuu. ['paduk  ¢dyskiuu. BzanmHO
oOpaTHbIe PYHKIIUH.

OO6unacTh ompeneneHuss 1 MHOXKeCTBO 3HaueHud (ynkumu. Hymu QyHkium.
[TpoMexyTkH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIE (DYHKLIUU.

CrenenHast pyHKIMS C HATypalbHBIM U IEJBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpadux. CoiicTBa U rpauK KOpPHS 1-OM CTEIEHHU.



Tpuronomerpudeckasi OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MmaTeMaTH4eCKOr0 aHAJIHU3a

[locnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJEA0BATEIBHOCTEN.
MOHOTOHHBIE IOCJIENOBATENBHOCTH.

ApudmeTrnueckast 1 reOMeTpHUEcKas mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuueckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccur. dopMyna CIOXKHBIX HPOLEHTOB. lcronb30BaHME MpOrpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MPUKIAJTHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHokecTBO, omnepanuu HajJ MHOxKecTBamMu. [uarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAHUS PEalbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUH 3a]1a4 U3 APYTHX y4eOHbIX MPEAMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucaa v BIYMCICHUSA

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

CreneHb ¢ palMOHAIBHBIM NIOKa3areseM. CBOMCTBA CTEIECHH.

Jlorapudm yucna. JlecaTuuHble U HaTypajabHbIE JOrapu(MBI.

YpaBHeHUs U HEPABEHCTBA

[Ipeobpa3oBanue BbIpaXEHHM, COAEPIKALIUX JTOTapU(PMBI.

[IpeoOpa3oBanre BBIpAXKEHUN, COAEPKAIIMUX CTENEHH C PaAlUOHAIBLHBIM
IIOKAa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[loka3arenbHbIE ypDAaBHEHHS M HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUW. PellleHne NpUKIaJHbIX 33a4 C NOMOILBIO
CHUCTEMBbI JIMHEHHBIX YPABHECHUM.

CucreMsl M COBOKYITHOCTH PALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHUYeCKUX 3aJad M 3aJad U3 pazIU4HbIX OO0JacTell HayKu MU peajbHOU
KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa. [lepuogmueckue  @yHkuuu. [IpoMexyTku  MOHOTOHHOCTH
¢yHkun. MakcumyMbl 1 MUHUMYMbI GyHkiuu. HaunOosbliee M HamMmeHbIlee
3HaYeHHe (PYHKIHNU HA TIPOMEXKYTKE.

TpuronomeTrpruyeckue QyHKIUH, UX CBOWCTBA U TPapUKH.

[TokazarenbHast U gorapudmuyeckas GyHKIUU, UX CBOWCTBA U IpaUKH.



Hcnonp3oBanue rpaduKoB (PYHKIMA A7 PELICHUS YPAaBHEHUN W JTMHEHHBIX
CHCTEM.

Hcnonp3oBanue rpadukoB (yHKUMHA I HCCIENOBAHUS TPOLECCOB U
3aBUCUMOCTEHN, KOTOPBIE€ BO3HHUKAIOT MPU PEIICHUH 3aady U3 APYruX y4eOHBIX
MPEAMETOB U PEATIbHON KU3HMU.

Hayana MaTeMaTH4eCKOro aHaIu3a

HenpepriBabie ¢pyHKIIMU. MeTon HHTEPBATIOB 7Sl PELICHHS] HEPABEHCTB.

[IponsBonnass  ¢yHkuuu. [eomerpudyeckuii ©u  (QU3NUECKUNA  CMBICTT
MIPOU3BOIHOM.

[IpousBoaHble  dJeMEHTApHBIX  (QyHKUUNA.  DOpMyJbl  HAXOXKIACHUS
IPOM3BOJHON CyMMBI, MPOU3BEAEHUS U YaCTHOTO (DYHKIIUHA.

[TpumeHeHne MPOU3BOIHOM K MCCIENOBaHUIO (QYHKIMIT HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxxaenue HanOobIIero 1 HAaMMEHbIIEro 3HauYeHus (QyHKIMKU Ha
OTpE3KE.

[IpumMeHeHne NPOU3BOJHOM JUIA HAXOXKACHUS HAWIIY4dIlIEero pEIICHHs B
NPUKIAIHBIX 3aJa4yax, [ ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOIOo
bopmynoit unu rpadpuKoMm.

[TepBoo6pa3zHas. Tabnuia nepBooOpa3HbBIX.

WNHuterpan, ero reoMerpuyeckuii W (Qusnueckuid cMbIci. Beruuciienue
uHTerpana no popmyne Herorona—JleitOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{C6HOFO npeamMceTa «Marematuka» JOJIDKHO oOecrneynBaTh
AOCTHXXCHHC HAa YPOBHE CPCAHETO O6IHCFO O6paBOBaHI/I}I cileayromux JNIYHOCTHEIX,
MCTAIPCAMECTHBIX U IIPCAMCETHBIX 06p330BaTeJ'IBHBIX PE3yJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeaMmeTa
«Marematukay XapakTepu3yloTCs:

['paxxganckoe BOCIUTaHUE:

c(hOpPMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHMCKOrO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSMU 1 Ha3HAYECHUEM.

[TaTpuoTnueckoe BOCIHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaXKIAHCKON UACHTUYHOCTH, YBAKEHHUS K
MPOLIJIOMY U HACTOAILIEMY POCCUMCKON MaTEMAaTUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHHMHM B APYTHX HayKax, TEXHOJOTHUsSX, chepax
HKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTE! poccHiicKoro HapoJa;
c(OpPMUPOBAHHOCTBIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IMOBEACHUS,
CBSI3aHHOT'O C NMPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM HAYKU U I€ATEIbHOCTHIO
y4€HOI0; 0OCO3HAaHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYAYIIETrO.

DCTeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3azjay, peleHnu, paccyXIeHUN;
BOCIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCTIeKTaM Pa3INYHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYECKHWE 3HaHUSA B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 370POBbIO (310pOBOE MUTAHUE, COANTAHCUPOBAHHBIA PEKUM 3aHATHI U

OT/BIXaA, peryispHas buznueckas AKTUBHOCTB); buznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHON
NEATEIIBHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHABLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymeir mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI;
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO SKOJOTUYECKOM KYJIbTYpbl, MOHHUMAHUEM BIHSHUS
COLMAJIbHO-D)KOHOMHUYECKUX TPOLECCOB HA COCTOSIHUE MPUPOIHONW M COLUAIBHOU
Cpempl, OCO3HAaHHWEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX IMPOoOJeMm;
OpHEHTAallMe HAa MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUW JUIsl PEIICHUs 3a/lady B
00JIaCTH  OKpYyKalolel cpeabl, IJIaHUPOBAHHUS TMOCTYNKOB U OLEHKH HX
BO3MOKHBIX MTOCIEACTBUN JIJIs1 OKPYKAIOILIEH CPEJIbI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKH W  OOIIECTBEHHOW TMPAKTHKH, IMOHUMaHHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeJOBEHYECKON AesTENbHOCTH, STaroB €€
pa3BUTHS M 3HAYMMOCTH ISl PA3BUTHS LMBUIM3ALMHU; OBJIAAECHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOW KyJIbTypOW Kak CpEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIIECTBIIATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJVMBUAYAJIBHO U B IPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHMS MPOrpaMMbl Y4E€OHOrO MpeaMera
«Marematuka XapaKTEPHUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUSHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUAMU.

1)  Vuusepcanvnuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HNPOYECCO8 00YYaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJHCAlowe2o  Mupa;,  NpUMeHeHue  J102U4eCKUX,
UCCIe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBeie jornueckue NenuCTBUs:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIEC MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TMOHATHUMA, OTHOIICHUW MEXIY MOHATHAMU; (DOPMYyITUpPOBAThH
OTpeNie]ICHUs]  MOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA IJii OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYyIUpPOBaTH W  TPEoOpa30OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

BBISIBJIAITH ~ MAaT€MAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npemsiaraTh  KPUTEPUH Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKICHUI (TMPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOIbBL;

BBIOMpaTh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBIOUpATh HawboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBnie HCCICAOBATCIbCKHUC I[CﬁCTBH?II

MCTIOJIb30BaTh BOIMPOCHI KaK HMCCIEAO0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIHUpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUYUE, MPOOIEMY,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIH AKCIIEPUMEHT,
UCCIICIOBAaHWE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTrO
o0beKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
POBEAEHHOTO HAOJIOICHUsS, UCCIECIOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNH;

MIPOTHO3WPOBATh BO3MOXKHOE DPAa3BUTHE TMPOIECCA, a TAKXKE BBIJBUTATH
MIPEATNOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadpopmanmeii:

BBISIBIIATH JIePUIMTH UHPOPMALIUU, TAHHBIX, HEOOXOJUMBIX JIJIsi OTBETA
Ha BOIIPOC U JJIsI pELICHHUS 3a]1a4u;

BEIOMpAaTh ~ WHGOpPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBAaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh HHPOPMALINIO, MPEJCTABIATh €€ B Pa3IM4HbIX (pOopMax,
WJUTIOCTPUPOBATH Tpaprueck;



e OIICHUBATH Ha/AEKHOCTD uHbopMaIuu o CaMOCTOSITENIbHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmsus, 00ecnedusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO01ieHue:

e BOCIpUHUMATh U (GOPMYIUPOBATH CYXKACHHS B COOTBETCTBUHU C
YCIIOBUSIMHU | TIEJISIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYECHHbBIN pe3yJIbTarT;

e B X0/€ 00CYXXJI€HUS 33]]aBaTh BOIPOCHI 10 CYIIECTBY 00CYXKIAEMOIl TEMBI,
npo6JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pEIIeHUs; COMOCTaBISATh CBOUM CYXKICHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHManora, OOHapy»MBaTh pa3linuvMe W CXOJICTBO IMO3UIIMHA; B
KOPpEKTHOU popMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

e TMPEACTABIATh  PE3YJNbTAThl  PEIICHUS  3aJadd,  OKCIIEPUMEHTA,
UCCIIEJIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAlMU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

e IOHMMATh U  HCHOJB30BATh  MPEUMYIIECTBA  KOMAaHJIHOH U
WHUBUTyJIbHON pabOThI pH pENIeHUH yU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOM J€STENIbHOCTH, IUIAHUPOBAaTh OPraHU3alUI0 COBMECTHOM
paboThI, pacnpeaensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh POLIECC
U pe3yJsibTaT padboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

e Y4acCTBOBAaTh B IPyNMNoBbIX opMax paboThl (00CYXAeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOTHl M
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH WIEHAMHA KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(hopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

3) Yhusepcanonvie  pecynamuenvie oelicmaus, obecneuusaom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, aJITOPUTM PELICHHUS 3a/laul, BEIOUPATh CIIOCOO pelIeHus ¢
y4€TOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTpOJIb:

e BIAJNCTh HaBBIKAMU IIO3HABATENbHON pediaexkcuu Kak OCO3HaHUS
COBEpILAEMBIX JCHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB;
BIaeTh CHoco0aMu CaMONPOBEPKH, CaMOKOHTpPOJIA Tpolecca Hu
pe3yJspTaTa perieHusi MaTeMaTUYeCKON 3a/1auH;



e TNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IpPH PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSATEILCTB, JTAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIEHUMBATh COOTBETCTBHE pE3YJbTaTa WEIHM U YCIOBHUSIM, OOBICHATH
IIPUYMHBl TOCTUXKEHUSI WM HEIOCTHXKEHUs PE3yJIbTaTOB JACATEIIBHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMATHYCCKOTO aHAIH3a»
Ha YpOBHE CpeIHero oOIIero oOpa3oBaHUsl JIOJDKHO OOecrneuuBaTh JOCTHXKEHUE
CJIeIYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KJTACC

Yucsia ¥ BIYMCTICHUS

OnepupoBaTh MOHATHSIMH: PALUOHAIIBHOE U JEHWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs! U JECSTUYHAs APOOb, TPOLEHTHI.

BoeimonHATe  apudmeTHueckue  omepaldd € PALMOHAIBHBIMH U
JNEUCTBUTEIbHBIMU YUCIIAMU.

BoinonusaTe npuOIMmKEHHbIE BBIUMCICHUS, UCIIONB3YS MpaBUjla OKPYTJICHHUS,
JeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCICHHMN.

OnepupoBaTh MOHATUSAMHU: CTEIEHb C LEJNBIM IIOKa3aTesleM; CTaHJapTHas
dopMa 3amMcu JEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypaJbHOW CTEIEHHU;
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3alUCH IEHCTBUTEIBHBIX YUCEN AT PEIICHUs
IIPAKTUYECKUX 3a/1a49 U NPEICTABICHUS JaHHBIX.

OnepupoBarh NMOHATUAMH: CUHYC, KOCUHYC U TAHT€HC IIPOU3BOJIBHOIO YIJIA,;
UCIIOJIb30BAaTh 3aIKUCh ITPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIe TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHMs U HEpaBeHCTBA

OnepupoBaTh NOHATHSMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YpaBHEHHUE;

BoimonusaTe nmpeoOpa3zoBaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUN U pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3oBaHUs LENBIX, PAlMOHAIBHBIX W HPPAMOHATbHBIX
BBIDOKEHMM M pellaTb  OCHOBHBIE  THUIIBI  LEJbIX, PAlUOHAIBHBIX U
VPPALMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA ISl PELICHUS MAaTEMATUYECKUAX 33134
W 3371a4 U3 Pa3IMYHBIX 001acTel HAYKH U PeasIbHOM KU3HU.



MopenupoBaTh pealibHbIC CHUTyalldd Ha S3bIKEe anreOphl, COCTaBISATH
BBIPAKCHUSA, YPABHEHHUs, HEPABEHCTBA MO YCJIOBUIO 3aJa4d, HCCIEAOBATH
MOCTPOEHHBIE MOJIEIH C UCTIOIH30BAHUEM aIlliapaTa anreopshl.

DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: (PYHKIHUSA, CIIOCOOBI 3a7aHus (PyHKIMH, 001acTh
ompezeNieHus] U MHOXECTBO 3HAueHUN (QYHKIUH, rpaduk (QyHKIUH, B3aUMHO
oOpaTHble PYHKITHH.

OnepupoBaTh TMOHATUSAMU: YETHOCTH M HEYETHOCTh (DYHKIMHM, HYIH
GyHKUIHUU, TPOMEKYTKHU 3HAKOMOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKIUN IS PEIICHUS YpaBHEHUM.

CTpouTh U 4UTaTh TPAPUKU JTUHEHHONW (PYHKIMH, KBaIPATUIHONW (PYHKIIUH,
CTENEHHOU (PYHKIIUHU C T[ETBIM ITOKA3aTEIEM.

Hcnonb3oBaTh rpaguku QyHKUUNH JUIsE  HUCCIENOBAaHUSA IPOILECCOB U
3aBUCUMOCTEHN MPU pElIeHUH 3a/ayd U3 JIPYruX y4eOHBIX MPEIMETOB U pealbHOU
KU3HH, BBIpAXaTh (HOPMYJIaMU 3aBUCUMOCTH MEXK]Ty BETHUMHAMH.

Hauana MaTeMaTH4ecKOro aHajan3a

OnepupoBaTh TMOHSATHUSMH: TOCIEAOBATEILHOCTh, apudmeTndeckas u
r€OMETPUUECKAsI IPOIPECCUMU.

OnepupoBaTh MOHATUAMHU: OECKOHEUHO YObIBaroliasg reoMeTpuyecKas
porpeccusi, CcyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUM.

3amaBaTh MOCIEOBATEIBHOCTH PA3TUYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IIOCIEI0BATEIBHOCTEN U MIPOIPECCUN IS PELLIEHUS
peaNbHBIX 33]1a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBatTh MOHITUSIMUA: MHOXKECTBO, OTEPAIIMU HAJl MHOKECTBAMM.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar sl ONKMCAHUS
peaybHBIX MPOILIECCOB U SIBICHUM, MpPU pEHIeHUH 3a7ady M3 APYruX y4eOHbIX
IPEAMETOB.

OnepupoBaTb  MOHSTUAMMU: ONpEAEIIEHHUE, Teopema, CIIEICTBUE,
JI0OKa3aTEIbCTBO.

11 KJIACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh MOHATUSIMHU: HATypaJbHOE, IIE€JI0€ YHUCIO; MCIOIb30BaATh
MPU3HAKN JIEJIMMOCTH LIEJIbIX YKMCEN, PA3JIOKCHUE YMCIIa HA MPOCTbIE MHOXUTEIIH
JUISL PELLICHUS 3a7a4.

OnepupoBaTh MOHATHEM: CTETICHb C PAIIMOHATBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JOTapudPM 4YHCIIA, TECITUYHBIE U HATypalbHBIC
Jorapu(MsbI.



YpaBHeHMS U HEPaABeHCTBA

[IpumensTh  cBOMCTBa CTemeHW JUid NOpPeoOpa3oBaHUsl  BBIPAKECHUI;
ONEpUPOBATh IOHATHAMH: ITOKA3ATEIBHOE YPAaBHEHHE M HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIbI [I0Ka3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BeinonHATe  mpeoOpa3oBaHusl  BBIPAXKEHWM, COJAEp)KalIUMX Jorapugmsl,
ONEepUPOBATH MOHATHIMHU: JIOTApU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; peIIaTh
OCHOBHBI€ THUIIBI IOTAPU(PMHUUECKUX YPAaBHEHUI 1 HEPABEHCTB.

Haxonuts pemenus npocTeNmx TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEIICHHE,
VICIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3aa4.

HaxomuTpk pemeHus npoCTeUIINX CUCTEM M COBOKYIHOCTEN PAallMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MonenpoBaTb peajbHble CUTYallUM Ha S3bIKE aiareOpbl, COCTaBIATH
BBIDAKCHUSI, YPABHEHUS, HEPABEHCTBA M CHCTEMbl II0 YCIOBHIO 3aJayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAaHUEM ammapaTa aareOpbl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MNOHATUSAMH: TEpHOAMYECKass  (DYyHKUUA, TPOMEXKYTKU
MOHOTOHHOCTH (PYHKLHH, TOYKM OKCTpeMyMa (YHKIMHM, HauOonbliee U
HauMEHbIlIee 3HAYeHHUs (QYHKIUMU Ha [POMEKYTKE; MCIONb30BaTh HUX A
UCCle0BaHus PYHKIINHU, 3aJaHHON TpaduKOM.

OmnepupoBarth MOHATHAMH: TpadUKU MOKA3aTEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (DYHKLMI; N300paxaTh UX HA KOOPAMHATHOM MIIOCKOCTHU U
VICIIOJIB30BATh JJIs PELICHUS YPABHEHUI U HEPABEHCTB.

N3o06pakath Ha KOOPJAWHATHOU TUIOCKOCTH I'padUKH JTMHEWHBIX YpaBHEHUI
Y WCIIOJIb30BaTh MX JUIA PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnons3oBate rpaduku (QYHKIMA Ui HCCIEAOBAHUS MPOLECCOB H
3aBUCUMOCTEHN U3 APYTruX y4eOHBIX AUCLMILINH.

Havyana MmaTeMaTH4eCKOro aHaJIn3a

OmneprpoBaTh MOHATUSAMU: HEMpephIBHAS (YHKIUS; MPOU3BOAHAS (DYHKIUU;
UCIOJIb30BaTh T€OMETPUUECKUN U (PU3NUECKHIT CMBICI POU3BOIHOM AJIsl PEIICHUs
3a/1ad4.

HaxoauTs nNpon3BOAHbBIE AJIEMEHTAPHBIX (PYHKIMH, BBIYUCIIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEIEHUS], YACTHOTO (DYHKIIUH.

Hcnonp30BaTh MPOM3BOIHYIO AJISl UCCIEN0BaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHATH PE3YIbTAThl UCCIECTOBAHMS K OCTPOEHUIO Ipa(hUKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKACHWS HAWIy4lIero pEIICHHS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OnepupoBaTh MOHATUSIMU: [EPBOOOpa3Hass M  MHTErpaj; IOHMMATH
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpaja.



Haxonute mepBooOpas3HbIe 3JEMEHTAPHBIX (DYHKIM, BBIYHCISATH HHTETPAI
no popmyne Herorona—Jleibuua.

Pemate mpukiagHple 3aJa4d, B TOM YHCIE COIMAIbHO-DKOHOMHYECKOTO U
(u3MUECKOTrO XapakTepa, CpeACTBAMH MATEMAaTHYECKOTO aHAITU3a.
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
1 Yucna v BBIYUCICHUS
. OnepupoBarh MOHATUSMHU: PALMOHATIBHOE M JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS M ICCSITHYHAS IPOOb, TPOIICHTHI
- BomonusaTe  apudmMernyeckue omepanud € pPalMOHAIBHBIMH U
' JNEHUCTBUTENLHBIMH YUCIIAMU
13 BemonHATe  mpUOMMKEHHBIE — BBIYMCIICHHUS,  HWCIONB3YS  IpaBHIIA
' OKpYTJICHUS, 1e1aTh MPUKUIKY U OIICHKY Pe3yJIbTaTa BHIYMCICHUN
OnepupoBaTh MOHATUSAMH: CTEIIEHDb C IIEJIBIM MOKa3aTejaeM, CTaHIapTHas
14 dbopMa 3ammucH AEWCTBUTEIHHOTO YHCIa, KOPEHb HATYPaIbHOU CTEIICHU;
' MCIOJIb30BaTh MOIXOIAIIYI0 (DOpPMY 3alUCH JAEUCTBUTEIBHBIX YUCEN IS
pelIeHus: MpakTUYECKHUX 3a/1a4 U MPEICTaBIICHUS TaHHBIX
OnepupoBaTh MOHATHSIMH: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJIHHOIO
1.5 yria; HWCIOJNB30BaTh 3alHMCh MPOU3BOIBHOTO YIJia dYepe3 OOpaTHBIC
TPUTOHOMETpHUECKHe (QYHKIUU
2 YpaBHEHHUs 1 HEpABEHCTBA
OnepupoBarh MOHATUSMU: TOKIECTBO, YPaBHEHUE, HEPABEHCTBO, IIEJIOE,
2.1 paLuOHAIBHOE, UPPALMOHAIILHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE ypaBHEHUE
55 BemmonHATe mpeoOpazoBaHus TPUTOHOMETPUUECKHUX BBIPAXKEHHH U
' pemarb TPUrOHOMETPUUYECKUE YPABHEHUS
BrImonmHATE Tpeo0pa3oBaHus MENbIX, PAIIMOHAIBHBIX U HPPAIIMOHATBHBIX
2.3 BBIPQXKCHHII W peniaTh OCHOBHBIE THUIBI IEJIbIX, PAlUOHAIBHBIX U
HPPALMOHATIbHBIX YPAaBHEHUM U HEPABEHCTB
)4 [IpuMeHsTh ypaBHEHUS W HEpPaBEHCTBA JJI PEIICHUS MaTeMaTUYEeCKUX

3a7a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIacTe HAyKU U peallbHOM KU3HH




MonenupoBaTh peajbHbIE CUTyallUM Ha SI3bIKE aireOpbl, COCTABISTH

2.5 BBIPQXXEHUS, YPAaBHEHU S, HEPABEHCTBA 10 YCJIOBUIO 3aJla4H, UCCIEI0BATh
MTOCTPOECHHBIE MOJIEJIN C HCIOIb30BAaHUEM allllapara ajareopbl
3 OyHKIIUU U TpapuKu
OnepupoBarh NOHATHAMHU: (YHKIHSA, CHOCOOBI 3adaHusl (YHKIIHH,
3.1 o0JIacTh OmpeleNeHuss U MHOXECTBO 3HAueHUM (QyHKIUH, Trpaduk
(dbyHKIIMH, B3aMMHO 00paTHbIC PYHKITUN
12 OnepupoBaTh MOHATHAMH: YETHOCTh M HEUYETHOCTh (YHKIUHU, HYIU
' (YHKITUY, POMEKYTKH 3HAKOMIOCTOSHCTBA
33 Hcnonb3oBate rpaguky GyHKIUHI 11 pelieHus ypaBHeHUN
34 Crpouts W uuTarh TpadUKH JHMHEHHOW (YHKIIMH, KBaJAPATHIHOU
' (GyHKINHU, CTENEeHHON (DYHKIMH C IeTTBIM TIOKa3aTeIeM
Hcnonb3oBare rpaduku GyHKIUN AJI1 KUCCIENOBAHUS MPOIECCOB H
35 3aBUCHMOCTEI MpHU peUIeHHH 3aJad U3 APYTUX YYeOHBIX MPEIMETOB U
' pealbHOM  JKM3HH, BBIpaXarh (opMylIamMu 3aBUCUMOCTH  MEXKIY
BEJIMYUHAMU
4 Havana maremaTndeckoro aHaianza
il OnepupoBaTh MOHATUSAMHU: IOCIEIOBATENbHOCTh, apudmMeTnyeckas u
. reoMeTpHuUecKas IPOrpeccuu
OnepupoBarh TOHATHSIMH: OCCKOHEUHO YOBIBAIOIIAs TE€OMETpUUYECKas
4.2 mporpeccusi, CcymMma OECKOHEYHO  yOBIBAIOIICH  reoMEeTpPHUYEeCKOM
porpeccuu
4.3 3aaBaTh OCIEIOBATEIHFHOCTH PA3JIMYHBIMU CIIOCOOAMU
44 Hcnonp30Barh CBOMCTBA MOCIEIOBATEIBHOCTEH MW MPOTPECCUid s
' pEelIeHUs peallbHbIX 3a7a4 MPUKJIAJHOTO XapaKTepa
5 MHoO)kecTBa U JJOTHKA
5.1 OnepupoBarh MOHATUSIMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN —amnmapaT i OMHCAHUS
5.2 pealbHBIX MPOIECCOB M SBJICHWH, NPU PEIICHUU 3adad M3 JIPYTrux
y4eOHBIX IPEIMETOB
53 OnepupoBaTh  NOHATUSMHU:  OIpeleJeHHe, TeopemMa, CJe/ICTBUE,

J0Ka3aTCJIbCTBO

11 KIIACC




Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30BaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

1

Yucna 1 BEIUHCIIEHUSA

1.1

OnepupoBaTh MOHATUSMHU: HATypalbHOE, II€JI0€ YHCIIO; HCIOJIb30BaTh
NPU3HAKU JEIUMOCTH ILEJbIX YHCEN, Pa3j0oKEHHE YHClia Ha IMPOCThIC

MHOXXHUTCIIN IJI1 pCIICHUA 3aaa4

1.2

OHGpHpOBaTI) IMOHATHUEM: CTCIICHDL C pallMOHAJIBHBIM I1IOKa3aTCJICEM

1.3

OnepupoBaTb  MOHATUSAMHU:  Jorapudm  Uucia, JECATHYHBIE H

HaTypaJbHbIE JOrapu(pMBbI

YpaBHEHUs U HEPABEHCTBA

2.1

[IpumensTh cBOIiCTBa cTemeHW [Uid NpeoOpa3oBaHUS BBIPAKECHUH,
OIIEpUPOBATh IOHATHAMM: IOKA3aTEJbHOE YPAaBHEHHUE U HEPABEHCTBO;

peuraTb OCHOBHBIC THUIIBI ITOKA3ATCIIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB

2.2

BeimonHsaTe mpeoOpazoBaHusl BBIpAXKEHHM, COAEpKALIUX JIOTapU(PMBbL;
OTIEpPUPOBATH MOHATUSAMHU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;

pelaTh OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPaBHEHUH 1 HEPABEHCTB

23

Haxoautsb perieHus npocTelmux TpPUroHOMETPUYECKIX HEPABEHCTB

24

OnepupoBaTh TNOHATUSIMU: CHUCTEMa JIMHEHHBIX YpaBHEHUU U €€
peluieHue; UCIoIb30BaTh CUCTEMY JIMHEHMHBIX YPAaBHEHUU I pELICHUS

MMPAKTUYCCKUX 3aaa4

2.5

Haxomute  pemieHuss MNPOCTEHIIUX CUCTEM U COBOKYIMHOCTEH

palMOHAIbHBIX YPABHECHUN U HEPABEHCTB

2.6

MO,Z[G.HI/IpOBaTB PCATBHBIC CUTyallUW Ha SA3BIKC a.HI‘erbI, COCTaBJIATH
BBIPpaXXCHUA, YpaBHCHHA, HCPABCHCTBA U CUCTEMBI IO YCJIIOBHIO 3aJaayu,
HCCIICAOBATh IMOCTPOCHHBIC MOJACINW C HCIOJB30BAHUCM alIiapara

anreopsl

OyHKIWH U TpaduKu

3.1

OnepupoBaTh MOHATHSAMHU: TEPHOAWYECKAS (QYHKIHS, POMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH JKCTpeMyMma (YHKIHUW, HAauOOJbIIee W
HAanMMCHBIIIECC 3HAUYCHUA (bYHKI_II/II/I Ha MPOMCIKYTKE; UCIOJIb30BAThL UX JJIA

WCCIIeIOBaHMs (PYHKIINH, 3aJaHHOU TpaduKoM

3.2

OnepupoBaTh TOHATUIMHU: TpadUKH TOKA3aTEIbHOM, JIOTapU(DMUYECKON 1

TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTb HMX Ha KOOPAMHATHOMN




IUIOCKOCTH U UCTIOJIb30BATh JIJIs pellieHHs] ypaBHEHUI 1 HEpaBEeHCTB

N300pakath Ha KOOPAWHATHOM TUIOCKOCTH TpaduKu JTUHEHHBIX

33 YpaBHEHUNW W UCHOJIb30BaTh HMX [JISl PELIEHUS CUCTEMbl JIMHEWHBIX
ypaBHEHUU
Y Hcnonws3oBath rpaduku (yHKUMNA A7 UCCIEIOBAHUS IMPOLIECCOB U
' 3aBUCHUMOCTEHN U3 APYTrUX YIeOHBIX AUCIUILTUH
4 Hauana matemaTuyeckoro aHanuza
OnepupoBaTh TMOHSATUSMHU: HENpepbiBHAS (OYHKIUS, TMPOU3BOIHAS
4.1 (GYHKIIMHM;, WCIOIB30BaTh T'E€OMETPUUECKUH ©  (DU3WYECKUA CMBICIT
IIPOU3BOJHOMN Ul PEILIEHUs 3a1a4
4o Haxoauth  mpou3BOJAHBIE  AJIEMEHTApPHBIX  (PYHKLIMHA, BBIUUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKIUH
Hcnonb3oBaTh MPOW3BOAHYIO JUISl  HCCIEAOBaHUS (QYHKIHH Ha
43 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIECI0BAHUS K
MOCTPOCHUIO TPpaUKOB
44 Hcnonp30BaTh MpOU3BOJIHYIO ISl HAXOXKACHUS HAWITYYIIETO PELICHUs B
' MPUKIIAJHBIX, B TOM YHCJIE COLMAIBHO-I)KOHOMUYECKHUX, 3a7a4ax
y OnepupoBaTh NOHATUSAMU: TepBooOpa3Hass W MHTErpaj; IOHUMATh
. reOMEeTPUYECKUH B (PU3NYECKHI CMBICI HHTETpaja
46 Haxomute mepBOOOpa3HbIE AJIEMEHTapHBIX  (YHKIUH, BBIYUCITH
' uHTerpai mo ¢popmyne Heiotona — JleliOnuna
47 Pemats npukiaaHele 3a1aud, B TOM YHUCJIE COLUAIBHO-DKOHOMUYECKOTO

U QU3UYECKOT0 XapaKTepa, CPEICTBAMH MATEMAaTHIECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA

Kon
1 Yucna v BBIYKCICHUS
Panmonanbubie  uyucna. OOBIKHOBEHHBIE U JECATHYHBIE ApoOHM, IPOLIEHTH,
OCCKOHEUYHBIE  Tepuoaudeckue  npodbu.  ApudmeTudyeckue  omepamud ¢
1.1 palnMoHaIBFHBIMU YMCIIAMH, MPEoOpa30BaHUsl YMCIOBBIX BBIpaKeHHH. [IpumeHeHnune
npobeil ¥ MPOLEHTOB IS PELIEeHUS MPHUKIAJHBIX 3a/1ad U3 Pa3IU4HbIX OTpacieit
3HAHUU U PEAILHOU KU3HU
JeucrBurenbHble  uyucia.  PanMoHanbHBIE M MppAlMOHAIbHBIE — YUCIIA.
1.2 Apudmerndeckue omepanuu ¢ JACHCTBUTEIBHBIMH uuciaMu. [IpubnvxéHHbIE
BBIUNCJIEHMS], [TPaBUJIa OKPYIJIEHUS, IPUKKJIKA U OLIEHKA Pe3yJIbTaTa BIUMCICHUN
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢opma 3amucu JIeHCTBUTENBHOTO
1.3 yucna. VMcnonb3oBaHuEe MOAXOMSIICH (OPMBI 3alUCH JTEUCTBUTEIBHBIX YHCEI IS
pelIeHNs IPaKTUYECKUX 33]1a4 U IIPEICTaBICHMS] JTaHHBIX
14 Apudmernueckuil KOpeHb HaTYpaJbHOM cTeneHH. J[eHCTBHUS ¢ apupMETHUECCKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
s CuHyC, KOCMHYC M TaHIE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHBIC MPEOOpa30BaHUS
27 [IpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPAXKEHHUI. OcHOBHBIE
' TPUTOHOMETpHUYECKHE (HOPMYIIBI
53 VYpaBHeHME, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellleHHE HepaBeHCTBa. Merox
' WHTEPBAJIOB
24 Pemenue nensix U ApoOHO-PAIIMOHANBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pewienne nppaniOHaAIBHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN
57 [IpumeHeHne ypaBHEHHMI 1 HEPABEHCTB K PELIEHUIO0 MaTEMaTHUECKUX 3a/1a4 U 3a]a4

W3 pa3JInYHBIX 00JIacTel HAYKU U PEATbHOU KU3HU




3 DOyHKINUH U TpaPUKH
11 Oynaknus, crnocoObl 3amaHus GyHkuuu. ['padux dyakumm. B3zaumuHO oOpaTHBIC
' byHKIIUN
32 OObnactp ompenereHUs W MHOXKECTBO 3HaueHuWd ¢yHkuuu. Hymu QyHKmm.
' [TpomMexyTkH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE DYHKIIUU
13 CreneHHass (QyHKIMST ¢ HaTypaJbHBIM M II€JBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOPHS 7-0i CTENIEHU
34 TpuronomeTpuyeckass OKpy>KHOCTb, ONpPEIEICHHEe TPUTOHOMETPUYECKHUX (DyHKIUN
' YHCIIOBOTO apryMeHTa
4 Hauana maTremaTuyeckoro aHamnuza
41 [MocnenoBarenpHOCTH, CHOCOOBI 3alaHusl MoOcCleAoBaTeIbHOCTEH. MOHOTOHHBIE
' MOCIIE0BATEIbHOCTH
ApudmeTrnueckass M TeoMmeTpuueckas mnporpeccud. beckoHeuHo yObIBaroIas
42 reoMerpuueckas nporpeccus. CymMma OECKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKOM
' nporpeccud. dopmyna CIOXHBIX MPOLEHTOB. Mcmonap30BaHHME MPOrpeccuu AJis
pelIeHus: pealibHbIX 3a]a4 MPUKIAHOTO XapaKTepa
5 MHoxecTBa U JTOTHUKA
MHoxecTBO, omepauuu HaJg MHOXecTBamM. Jluarpammbl Oiiepa — Benna.
5.1 [IpuMeHeHne TEOpEeTUKO-MHOXKECTBEHHOIO anmapara il ONHMCAHUS PeaJbHbIX
MIPOIIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTHX YUCOHBIX MPEIMETOB
5.2 Onpenenenue, TeopeMa, CJIeICTBUE, JOKAa3aTEIbCTBO
11 KJIACC
Kon IIpoBepsiemMblii 3JIeMEHT CO/IepPsKAHUA
1 Yucnia v BBIYUCICHUS
1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOoCTH HENbIX YUCE
1.2 CreneHb ¢ pallMoHaIbHBIM TTOKa3atesieM. CBOWMCTBA CTEIIEHU
1.3 Jlorapudm uncna. JlecaTruanpie U HaTypaIbHBIC TOTapU (MBI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [TpeobOpazoBanme BeIpaXKEHUH, CONEPKAIINX JTOTapHUPMbI
55 [IpeoOpa3oBaHue BbIpaxeHH, COAEPKALIUX CTENEHH C palliOHATbHBIM
' MOKa3aTeaemM
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[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHUSI 1 HEPABEHCTBA
Y CucteMbl JNUHEWHBIX ypaBHEHWH. PelleHre NPUKIAIHBIX 3a7ad € [OMOIIBIO
. CUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 Cuctembl U COBOKYITHOCTH pallMOHATbHBIX YPAaBHEHUN U HEPABEHCTB
53 [IpuMeHeHne ypaBHEHHU, CUCTEM U HEPABEHCTB K PELICHUIO MATEMaTHUYECKUX 3a]1a4
' M 337124 U3 pa3IMYHbIX 00J1acTei HAyKH U PeabHOM KU3HU
3 OyHKIUHN U TpapUKU
Oynkius. Ilepuonnueckue ¢yHkuuu. IIpomMexyTKM MOHOTOHHOCTH (DYHKIIUH.
3.1 Makcumymbl U1 MHHUMYMBI GyHKIuH. HanOosbpiiee W HawMeHbIEe 3HAYCHHUE
(GyHKINU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINUU, X CBOMCTBA U TpaPUKU
33 [Toka3zarenbHas u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKu
3.4 Hcnons3oBanne rpadmkoB GyHKIIAN TSl peIEHUsT YpaBHEHUN U JTMHEHHBIX CUCTEM
Wcnonb3oBanue rpaduxoB GyHKIUE A HCCIENOBaHUS  HPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HHKAIOT MpPU PEIICHUH 3aqady M3 JPYrux Y4eOHBIX
MPEIMETOB U pEATbHOMN )XKU3HU
4 Havana maremaTndeckoro aHaanza
4.1 HenpepsiBabie DyHKITMU. METOT MHTEPBAJIOB JJIs PEIICHHS HEPABEHCTB
4.2 [TpousBognas pyukmuu. ['eomerprueckuii 1 GU3NUECKUN CMBICT TTPOU3BOTHOM
T [TpousBogHbie snaeMeHTapHBIX GYHKIHH. DOpPMYIIbl HaXOXKICHHUSI TMPOU3BOTHOMN
' CYMMBI, IPOU3BEACHHSI U YACTHOTO (hyHKITUI
[IpumeHeHne TPOM3BOAHOM K HCCIAEAOBaHUIO (YHKIMH HAa MOHOTOHHOCTH |
4.4 sKkcTpeMyMbl. HaxoxkieHrne HaumOOJNBIIEro U HAaMMEHbINEro 3HaYeHus] (QYHKIUU Ha
OTpe3Ke
[IpuMeHeHne TporU3BOAHON I HAXOXKACHUS HAWIYYILIEro PEICHNs B IPUKIaIHBIX
4.5 3ajavax, IS ONpEeNeNieHHs CKOPOCTH TMpolecca, 3aJaHHOro (GopMysiIod HIu
rpadgukom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
. HHuTerpai, ero reomerpudeckuii M pu3nUecKkuii CMbIC. Bpraucienne narerpaia mo

¢dbopmyne Hetotona — JleiiOnua




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHust

Bnanenue meromamu J0Ka3aTenbCcTB, ITOPUTMAaMHU pPELICHUS 3a1ad;
yMeHHe (GOpMyIHpOBaTh W ONEPHUPOBATH IOHATHSIMHU: OIpECIICHHE,
aKCcMoMa, TeopeMma, CIEACTBUE, CBOMCTBO, NPU3HAK, JOKA3aTelbCTBO,
paBHOCWJIBHBIE (POPMYIUPOBKH; IPUMEHSTH UX; YMEHHE (OPMYIUPOBATH
0o0paTHOE U TPOTUBOIIOJIOKHOE YTBEpXKIEHHE, MPUBOIUTH NMPUMEPHl U
KOHTPIIPUMEPHI, HCIONB30BaTh METOA MaTeMaTHYeCKOH WHIYKIUH;
NPOBOIUTH JIOKAa3aTEJbHBIC PpACCY)KIEHHUs TpH PpEHICHUH 3a71ad,
OLICHWBATh  JIOTMYECKYI0  TPABHIBHOCTH  PACCYXICHHH;  yMEHHE
ONIEpPUPOBATH TMOHATUAMHU: MHOKECTBO, MOJMHOXECTBO, OINEPALUU Hal
MHO)KECTBAMH;, YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHO)KECTBEHHBIH
anmapar JUis OIMCaHUs PEANbHBIX MPOIIECCOB U SIBICHUH U MPH PEIICHUH
3a7a4, B TOM 4YHCIE U3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OIIepHPOBATH MOHATUSAMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb M OMNHCHIBaTh TIpadbl Pa3TUIHBIMU

croco0amu; UCIOIB30BaTh Ipadbl MPU PEIICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSAMU: HAaTypalbHOE YHCIIO, LEJ0e YHUCIIO,
CTEMNEHb C IEeNIBIM MTOKa3aTesieM, KOPEHb HATYypaJIbHOM CTENECHHU, CTETICHb
C paUMOHAJbHBIM  IIOKa3aTeleM, CTeNeHb C  JeHCTBUTEIBHBIM
noKaszarteneM, Jorapupm UYWCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOU3BOJIEHOTO YHCJA, OCTATOK IO MOAYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHATIFHOE  YMCJIO,  MHOXKECTBA  HATYypaJIbHBIX,  IIEJIBIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX UYHCET; YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIETMMOCTH, HAaUMEHBLINHA OOIIMH JenuTeNh W HauMEHbIIee
o01ee KpaTHOe, anropuT™ EBKinia mpu pemeHnn 3a1ad; 3HAKOMCTBO C
pa3IMYHBIMU ~ TIO3MLMOHHBIMA  CHUCTEMaMH  CUUCICHUS;  yMEHHUE
BBINIOJIHATH BBIYHMCICHUE 3HAYCHWH W MPeoOpa3oBaHUs BBIPAKEHUH CO
CTETeHsMU M Jiorapudmamu, npeodpa3zoBaHus IPOOHO-pAlMOHATBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHE OICPUPOBATH IMOHATHUAMU: IOCICAOBATCIIBHOCTD,




apupmMeTHuecKas nporpeccus, reomMeTpuyecKas nporpeccus,
OECKOHEUHO YOBIBAIOIIAs TIeOMETpUYECKas IPOTPeccHs; yMEHHe
3a7]aBaTh MOCJIEI0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepUupoOBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb M PTYMEHT KOMIUIEKCHOTO
yucna, (¢GopmMa 3amMcH  KOMIUIGKCHBIX  4Hceld (TreoMeTphuecKas,
TPUTOHOMETpHUUECKass W  anreOpavyeckas); yMeTb IPOM3BOIUTH
apu(MeTHUeCKue NEHCTBUA C KOMIUIEKCHBIMHU YHCIIaMH; TPUBOJIUTH
OPUMEpPbl  UCHOJb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpUPOBATh
HNOHATUAMM: MaTpuma 2x2 u  3X3, OmpenenuTenb  MaTpULBbI,

FEOMETPUUECKUI CMBICIT OTIPEACTUTENS

YMeHne onepupoBaTh NOHATHUSAMHU: PALMOHAIBHBIE, WPPALMOHAIBHBIE,
NoKa3aTebHbIC, CTENEeHHbIC, JOrapu(pMHUECKUE, TPUTOHOMETPHUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, MX CHCTEMBI; YMEHHE ONEpPUPOBATH
HOHATUSAMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpPAaBHEHUNM U HEPABEHCTB, PABHOCWIBHOCTH
YPaBHEHUH, HEpPaBEHCTB M CHUCTEM; YMEHHE pellaTh YypaBHEHMS,
HEpPaBEHCTBA M CHUCTEMBI C ITOMOIIBIO PA3IMYHBIX MPUEMOB; pPEIIATH
YpaBHEHUsl, HEPaBEHCTBA M CUCTEMbl C TApaMETPOM; MPUMEHATH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTH4YECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001aCTe HAyKHU U peaIbHOM KU3HU

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKIMA, YETHOCTH (HYHKILHUH,
NEPUOIMIHOCT (PYHKIIUH, OTPAaHHYECHHOCTh (YHKIIUH, MOHOTOHHOCTH
¢yHKLIMH, SKCTpeMyM (GYHKINH, HauOoJbIIee U HaMMEHBIIIee 3HAYCHUS
GYHKIIMHA HA POMEXKYTKE, HEMPEPhIBHAST (DYHKIIHS, aCHMIITOTHI Tpaduka
GyHKIMY, TIepBasi U BTOpasi MPOU3BOAHAS (PYHKIIMH, T€OMETPUUCCKUNA U
(bU3HMYECKU CMBICT TIPOW3BOJHON, TIEpPBOOOpa3Has, ONpeaeaEéHHBINA
UHTETpAJI, YMEHHE HAXOAWUTh AaCUMNOTOTHI Tpaduka (GYHKIMH; YMEHHE
BBIYUCIISAT  TIPOM3BOJTHBIE CYMMBI, TIPOHM3BEACHUS, YACTHOTO H
KOMMO3UIMHN (YHKIUH, HAXOAUTh YPaBHEHHME KacaTelbHOW K rpaduxy
(GyHKIMU; yMEHUE HAaXOIUTh TPOU3BOJHBIC SJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO MJs HUCCIENOBaHUS (YHKUIUH,
HAXOJUTh HAWOOJbIIME M HAWUMEHBIIWE 3HA4YCHUs (YHKIHMA;, CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAaHMEM arlmapaTa MaTeMaTHUYeCKOTro
aHalM3a; TPUMCHATH TPOM3BOTHYIO /ISl HAaXOXICHHUS HAWIydIIero

peuicHrd B IMPUKIAIHBIX, B TOM YHUCJIC COLUAJIbBHO-3KOHOMHUUYCCKHUX H




bU3MYECKUX 3a/1auax; HaXOAUTh TUIOMIAAN U 00BEMBI (PUTYP C TTOMOIIBIO
HUHTCrpajia;, NpuBOAUTL NPUMCPBI MAaTCMATUYCCKOTO MOACIIMPOBAHUSA C

nomoInbio auddepeHInaIbHbIX YpaBHEHUH

YMeHne omnepupoBaTh MOHATUAMH: Trpaduk (QyHKIMU, oOpaTHas
GyHKLMSA, KOMIO3UIUSA (YHKUWH, JUHEHHas (yHKIMS, KBaJIpaTU4Has
byHKIHS, parnoHanbHas byHKIIHS, CTereHHas byHKIIHS,
TPUTOHOMETpUYECKHEe  (PYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
byHKIMH, TIOKa3aTeNbHas | Jorapudmudeckas G(yHKIHH; YMEHHE
CTpOUTh TpadUKU H3YyYCHHBIX (YHKIMH, BBINOIHATH MPEOOpa3OBaHMUS
rpa¢ukoB GYHKIIHUMA, UCTIOIB30BaTh TPAPUKH IJIs H3YUCHHSI TTPOIIECCOB U
3aBHCUMOCTEH, NpU peIIeHUH 33aJad U3 JPYruX y4eOHBIX MPEeIMETOB U
3a]a4 U3 peasibHOM JKU3HU; BhIpaxarh (POpMyIaMH 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; UCIIOJNB30BaTh CBOMCTBA W Tpapuku (QYHKIUN IS
pelleHrs ypaBHEHUH, HEPAaBEHCTB U 3ajlad ¢ MapaMeTpaMu; n300paxkaTh
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA PpCELIEHUN YypaBHEHWIA,

HEPABCHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBbIE 33/Jla4d Pa3HBIX THUIIOB (B TOM 4HCIE Ha
NPOIEHTHI, JOJIHM U YacTH, HA JBHXEHHE, pabOTy, CTOMMOCTh TOBapOB M
yCIIyT, HAJIOTH, 33J]a4i U3 00JIaCTH yNpaBICHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI 1O YCJOBHUIO 3aJauM, HMCCIEIOBATh IOJIYYEHHOE pEIICHHUE U
OLIGHUBATh IPaBAONOJO0HOCTh pE3yAbTATOB; yYMEHHE MOAEIHPOBATH
peanbHblEe CUTyallUM Ha $3bIKE MATEMAaTHUKH; COCTAaBJIATH BBIPAKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA U MX CHCTEMbl [0 YCJIOBHIO 3a/ayH,
UCCJIEN0BATh IOCTPOEHHBIE MOJEIH C HCIOJIb30BAHMEM ammapara

anreOpbl, HHTEPIPETUPOBATH MOJyYSHHBIN pe3yabTar

YMeHue onepupoBaTh MOHIATUSAME: CpeiHee apu(pMETHIECKOe, MEINaHa,
HauOoJnpIllee ¥  HAWMEHbIIEe 3HAYEHHUS, pa3Max, JUCIEepPCHs,
CTaHJapTHOE OTKJIOHEHHWE YHCJIOBOrO Habopa;, yMEHHE W3BJIEKaTh,
UHTEPIPETHPOBAaTh HH(OPMAIHMIO, TPEACTABICHHYI0 B TaOiHMIax, Ha
JIrarpaMMax, rpadukax, OTPakKarollylo CBOWCTBA PEabHBIX ITPOIECCOB U
SIBIICHUI; TIPEACTABIATh UHOOPMAIMIO C TOMOIIBIO TAOJIUI] U JHarpaMM;
MCCIIEIOBAaTh CTATUCTUYECKUE IaHHBIC, B TOM 4YHCJIE C NPHUMEHEHHEM
rpadu4ecKux METOJOB U  JJEKTPOHHBIX  CPEACTB; TrpaduyecKu
UCCIIEIOBAaTh COBMECTHBIC HAONIOACHWS C TOMOIIBIO JHarpaMm

paccenBaHys U JIMHEWHOU perpeccuu




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBI ONBIT W CllydailHOE
COOBITHE, BEPOSITHOCTb CIyYallHOrO COOBITHS; YMEHHE BBIYHMCIATDH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUECKUX METOJOB; MPUMEHSThH
(GOopMyNBl CIOXKEHHUSI M YMHOXEHHS BEpOSATHOCTEH, (HOpMyny MOTHOU
BEepOsATHOCTH, hopmyny bepHyiau, kKoMOMHATOpHBIE (GaKThl U (OPMYIIHI;
OLICHUBATh BEPOATHOCTH pEATBHBIX COOBITHH; yMEHHE OIEepUPOBAThH
MNOHATUSIMM:  CydailHass BENWYMHA, paclpeneseHle BepOSTHOCTEH,
MaTEMaTUYECKOE OKUJAHUE, NUCIEPCHsT M CTAHJAPTHOE OTKJIOHEHHE
CIy4ailHOM BeNWYMHBI, (YHKUMHW pacupeleNeHus U IJIOTHOCTH
PaBHOMEPHOI'0, II0KAa3aTEJIbHOIO W HOPMAJIbHOIO paclpeacieHul;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefesieHud Juis
pelieHusl 3a1ad; 3HAaKOMCTBO C MOHATHSMH: 3aKOH OOJIBLIMX YHCel,
METOJIbl BBIOOPOYHBIX HCCIEIOBAHUMN; YMEHUE NPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETAHUE, IEPECTAHOBKA,
YHCIO COYETaHWH, YHCIO TepecTaHOBOK; OuHoM HploTOHa; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCy>KIACHUS AJISl PeLICHUS 3a/ay;
OLICHUBATh BEPOATHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOATHOCTHYIO MOJI€TIb M1 MHTEPIPETUPOBATH MOTYyYEHHBIH Pe3yabTaT

YMeHne onepupoBaTh IMOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIA, IUIOCKUHA yrou,
JBYI'PaHHBIA Yroj, TPEXTPaHHBIA YroJl, CKpPEIIMBAIOUIUECS IMpPsMBIE,
NapajuIeIbHOCTh U NEPHEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, yrou
MEXAY MPSMBIMHU, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
HPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3a/la4 M3yueHHbIE (aKThl U TEOPEMbl TUIAHUMETPHU; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIETO0 MHpa; CTPOUTH
MaTEMaTUYECKUE MOJENHM C IOMOIIBIO TI'€OMETPUYECKUX IOHATUH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3aaa4n
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YMeHne ornepupoBaTh MOHATHAMH: TUIONIAAL (QUTYPBI, 00BEM (HUTYDHI,
MHOTI'OT'paHHUK, HpaBI/IHBHBII\/'I MHOT'OrpaHHUK, CCUCHUC MHOI'OIpaHHUKA,
Ky0, mMmapajuieienuries, Mpu3Ma, NUpamuaa, Qurypa M IOBEPXHOCTH
BpallleHNs, UWIMHIpP, KOHYC, map, cdepa, miomans chepbl, MIOmaab
MOBEPXHOCTH TIHPAMH[IBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM Kyoa,

MIpAMOYTOJIbHOTO TMapauICIICIMIICAa, MUPaMUAbl, MPU3MBbI, HUIWHAPA,




KOHYCa, Il1apa, pa3BEPTKAa MOBEPXHOCTH, CEUYECHMs] KOHycAa M LWIMHJPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEUYEHHE IIapa, IUIOCKOCTD,
Kacaromasicss cdepbl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHUKHU, (QUTYPBl U MOBEPXHOCTH
BpAICHUS, UX CEUYECHHUS], B TOM YHCJIE C TOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpEesIeHNs N3y4aeMbIX (Uryp, BBIABUTATh TUIIOTE3bI
O CBOMCTBax M NpPH3HAKaX reOMETPUUYECKUX (Uryp, 000OCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiIacCUPUKAUI GUryp 1o
pa3IMYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOAUMBIC OIMOJHUTEIbHBIE

TIOCTPOCHHSI
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YMeHHue omepupoBaTh TMOHATUSMH: JIBUKCHHE B TPOCTPAHCTBE,
HapaHHGHBHBIﬁ MEpCeHOC, CUMMCTPUA Ha IJIOCKOCTHU U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHME MOA00MS, TOMOOHBIE (UTYPBI;, YMEHHE
pacro3HaBaTh paBHbIC U MOJOOHBIE (UTYpHL, B TOM YHUCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOIB30BaTh T'€OMETPUYCCKHE OTHOIICHHS
npu pemiCHUN 3aad; HaXOAUTb TCOMCTPHYCCKUC BCIUMYHUHBI (I[JII/IHa,
yroji, IUIomanab, 00bEM) TMPH pelIeHWH 3a7ad U3 JPYrux YIeOHBIX
npeaMeToB U U3 peaHBHOﬁ JKU3HU; YMCHHUC BBIYUCIIATL TCOMETPUICCKUC
BEeITMYUHBI (JUIMHA, YTOJ, IUIONIaab, OOBEM, ILIOMIAAL TMOBEPXHOCTH),
HCIIOJIb3YSl H3YUCHHBIC q)OpMyJ’H:I U METOJbI, B TOM 4YHUCJIC. ILIOIIAaAb
MOBEPXHOCTH MHPAMHUIBI, TIPU3MBI, KOHYCA, MWIMHAPA, TUIOMAAb ChEPHL;
00bEM Ky0Oa, MPsIMOYTOJILHOTO TMapaJuleNieNuIe/ia, MUPaMHIbl, TPH3MBI,
IUTMHIpA, KOHYyCa, IIapa; YMEHHE HAXOIUTh OTHOIIEHHE OOBEMOB

NOJ00HBIX GUryp
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YMeHue onepupoBaTh NOHIATUSMU: IPSIMOYTOJIbHAS CUCTEMA KOOPUHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTODPOB,
NPOM3BEACHUE BEKTOpPAa Ha YHUCIIO, PA3JIOKEHHE BEKTOopa 1Mo 0Oasucy,
CKAJIIPHOE IIPOU3BEJIEHUE, BEKTOPHOE IPOM3BEIECHHUE, YIOJd MEXKIY
BEKTOpAaMHU; YMEHHE UCIOJIb30BAaTh BEKTOPHBIA M KOOPJAUHATHBINA METO]
JUISL peUIeHHs] TeOMEeTpPUYECKHMX 3aJad M 3aJad JpPYyrux Yy4eOHbIX

MPEIMETOB

13

YMeHrne BBIOMpATh MOAXOMANIMN METOJ Il pelIeHUs 3a1adw;
MOHMMAaHUE 3HAYMMOCTH MaTEeMaTHUKd B W3YYCHHH MPUPOIHBIX H
OOIIIECTBEHHBIX  MPOIECCOB W  SBJICHUW; yYMEHHE paclo3HaBaTh

IMPOSBJICHUC 3aKOHOB MATCMATUKH B HUCKYCCTBC, YMCHHC IIPHUBOJIUTDH




IMpUMEPBI  MATEMATHYCCKHUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUA  POCCUHCKOH W  MHUPOBOU




INIEPEYEHD 2JIEMEHTOB COIAEP KAHUS, IIPOBEPAEMBbIX HA EI'D
11O MATEMATHUKE

IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA

Kon
1 Yucna v BBIYKCICHUS
1.1 Hatypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LETbIX YUCET
1o Pannonanbubie uncna. OOBIKHOBEHHBIE U JIECATHUYHBIE JApOOU, MPOLEHTHI,
' OeCKOHEUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypaJbHON creneHH. J(eHCTBHUS ¢ apupMeTHYECKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
14 CreneHb ¢ 1enbpiM nokazaresieM. CTeneHs ¢ palMoHaIbHBIM MToKa3aresieM. CBoiicTBa
' CTENEHU
s CuHyC, KOCMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HATypaIbHBIC JTOTAPU(MBI
JetictButenbHple  4uciaa. ApudMeTHUYECKHE ONEpalru C JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOakEHHbIE BEIUMCIEHUS, IPABUJIa OKPYIJICHUS, IPUKHUIKA U OIICHKA
pe3yiabpTaTa BEIYACIECHUN
1.8 [IpeoOpazoBanue BbIpa)eHUI
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANBHBIE YPaBHEHUS
2.2 HppauronanbHble ypaBHEHUS
2.3 TpuronHomeTpudyeckue ypaBHEHHUS
2.4 [TokazaTenbHbIC U JOoTapUDMUUECKUE YPABHEHUS
2.5 Llenbie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 NppannoHaibHbie HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOoTapU(MUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpunua cuctemsl IMHEWHBIX ypaBHEHUN. OnpenennTenb MaTpHULIbl




3 DOyHKINUH U TpaPUKH
11 Oynaknus, crnocoObl 3amanus ¢yHkuuu. ['padux ¢yHkimu. B3ammHO 0oOpaTHBIE
' ¢ynkunu. YétHeie n HeuéTHBIe QyHKIMU. [leprnoanueckue GpyHKINH
Ob6nactp ompenereHUs W MHOXECTBO 3HaueHuil ¢ynkumu. Hymun ¢yHkmmm.
12 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcumMymMbl ¥ MUHUMYMBl QyHKIUH. Hambonbpinee u HauMeHbIlee 3HAYCHUE
GYHKIMH HAa IPOMEKYTKE
13 CreneHHass (yHKIMST ¢ HaTypaJbHBIM M IEJbIM TOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS 1-0Oi CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas yHKIIUN, ©X CBOWCTBA U rpaduKu
16 Toukm paspeiBa. AcumnTorel TpadukoB Gynkmuit. ColicTBa  (QyHKIIHMH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3aMaHUA OCIEA0BATENLHOCTEH
3.8 Apudmerndeckas 1 reomeTpuieckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana maTtemaTuyeckoro aHanusa
4.1 [TpousBoanas pyukmuu. [Ipons3BoHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHneHne mTPOU3BOAHOM K HCCIEAOBaHUIO (YHKIIMH HAa MOHOTOHHOCTH H
4.2 sKCTpeMyMbl. HaxoxkieHne HauOOJNBIIEro W HAUMEHBIIETo 3HaYeHUs (PYHKIHUH Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Materpan
5 MHOXecCTBa U JIOruKa
5.1 MHO3€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena u MOBEpXHOCTH BpalllCHUS




7.5

Koopannatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTuka: anredpa 1 Hayanaa MaTeMaTHYECKOIO aHAJIN3a, FEOMETPHUSL.
Anre6pa u Hauana marematudeckoro ananu3za. 10-11 kimacc. Anumos 1A,
Komsirun FO.M., TkaueBa M.B. u np. Axkunoneproe o61mectBo «M3naTenbcTBo

«IIpocsemenne»

METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
Metoandeckoe nocooue k yueonuky . A.Anumos, FO.M.Konsrun, T.B.Tauera,
H.E.®enoposa , M.W.111abynun AnreOpa u Hayasia MaTeMaTHYECKOTO aHAIN3a

10-11 xmaccel, 6a30BbIi ypoBeHb, MockBa, «IIpocBemenne», 2023 r.

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHI.RU

https://m.edsoo.ru/7f42154¢






