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HOACHUTEJBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanm3ay» 0a3oBoro ypoBHs s oOyuatonmxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe dDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTAaHAAPTA CPETHETO
obmero oOpa3oBaHMs, C Y4YE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NOPEIbIBIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJIAIOIIMMHI OCHOBY JJIsl CAMODPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IMYHOCTHOTO U MO3HABATEIHHOIO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayajga MareMaTHYEeCKOTO aHaln3a» SBJSIETCS OJHUM W3
HanOoJIee 3HAYMMBIX B POTPaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBHI,
OH O0ecrneunBaeT WHCTPYMEHTAIbHYIO 0a3y AJisi M3y4eHHUS BCEX ECTECTBEHHO-
HAyYHBIX KYpPCOB, a C JAPYTrOd CTOPOHBI, (GOPMHUPYET JOTUUECKOE M aOCTpaKTHOE
MBIIJICHWE YYalluxXcsd Ha YpOBHE, HEOOXOJAMMOM JUJIi OCBOCHHSI KYpCOB
nH(OpPMATHKHU, OOIIECTBO3HAHUS, UICTOPHUH, CJIOBECHOCTU. B paMkax naHHOrO Kypca
ydaImyecss OBJIAJICBAIOT YHUBEPCATLHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIHUpyeT CBOU JOCTUKEHUS B MaTeMaTHUECKOH (hopme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATLCS B COBPEMEHHBIX IHU(DPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMU U JIOTHUYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJIh30BaTh 0000IIEHNE U KOHKPETH3AIMI0, abCTparupoBaHue H
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HayaJdl MaTEeMaTHYeCKOro aHalli3a B CTapIledl IIKOJIe ydariuecs
MOJIYYatOT HOBBIM ONBIT PEIIEHUS MPUKIAAHBIX 3a/lad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJIeNIe pPEabHBIX CHUTyalluid W WHTEpIpeTaluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEpPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBIIAMOIIMMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obnagaeT 3HAYMTEIBHBIM BOCHUTATEIBHBIM IOTEHIIMATIOM, KOTOPBIMA
peanu3yeTcs Kak uyepe3 y4eOHbI Marepuaj, CIoCOOCTBYIOUUN (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK M 4Yepe3 cnenuduky ydyeOHOW AesITelIbHOCTH,
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TpeOyroien CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJOJIKUTEIBHON
KOHIICHTPAIIM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJYYEHHBIN PE3YNIbTAT.

B ocHoBe MeToanku oOydeHus anredpe U HayaiaM MaTeMaTUYeCKOro aHaIu3a
JICKUT JIEATEIbHOCTHBIA MPUHIUI OOy4EHHUS.

CtpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYEeCKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPIKATEIBHO-METOIUYECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«DyHKIMH U Tpa@uKn», «YpaBHEHUS U HEpaBEeHCTBa», «Hauana maremaTudeckoro
aHanu3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COEPKATENBHO-METOIUYECKUE
JUHUM W3Y4aroTCs Ha MPOTSHKEHHHM JABYX JIET OOy4YeHUsT B CTapllied IIKOJIe,
€CTECTBEHHO JIONOJIHAA APYT ApYyra M MOCTENEHHO HACHIIIAsICh HOBBIMU TEMAaMH U
paznenamu. JlaHHBINA KypcC SBJISETCSI MHTETPATUBHBIM, MOCKOJIBbKY OOBEIUHSET B
cebe coaepKaHWE HECKOJbKUX MAaTeMaTH4YeCKUMX JUCHUIUIMH:  anreopa,
TPUTOHOMETPHSI, MATEMATUYECKUI aHAIN3, TEOpHsl MHOXECTB U Ap. [To Mepe Toro
KaK y4allluecs OBJIAJIEBAIOT BCE 0oJiee MIMPOKUM MATEMaTHYECKUM alllapaToM, Yy
HUX TI0CJIEIOBATENIbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh
MaTeMaTUYECKYIO MOJIENIb PEAJIbBHOW CUTYallMU, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa ¥ Hadajla MaTeMaTHYECKOTO aHalu3a», Ui perieHus
CaMOCTOATENbHO  CPOPMYJIMPOBAHHONM MaTeMaTHYECKOM 3ajaud, a 3aTeM
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

CopnepxaTenbHO-MeTOANYECKas JTUHUA «YUucina U BBIYMCIEHUS» 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOM mikoJjie. B crapmiell mikosie ocoboe BHUMAHHUE YACISIETCS
(OpMHPOBAaHUIO TPOYHBIX BBIYMCIHUTENbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTENIBHOIO YHCIA, YMEHUE
pallMOHANIbHO BBIMOJHATh JEUCTBUSL C HUMH, J€NaTh MNPUKUAKY, OLECHHUBATh
pesynbrar. OOyyaromuecss TOJYYalOT HAaBBIKM TMPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JIEUCTBUI C YKCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
MCIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKEHHIM.

JIunus «YpaBHEHUS W HEPABEHCTBA» PEANMU3YETCS HA MPOTSIKEHHH BCETO
oOyueHusi B CTaplield IIKOJie, IMOCKOJbKY B KaXJOM pasjeie NporpamMmbl
IPEeyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aj1ad. OOydaromuecs OBIIAJEBAIOT
pa3IMYHBIMM METOJIAaMHU PEUICHUSI LEJbIX, PAllMOHAIBHBIX, HUPPAMOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEpaBEHCTB U UX cucTeM. [loiydeHHbIE yMEHUS UCIIOJIB3YIOTCS ITPU UCCIIEIOBaHNUN
GyHKIHNA C TTOMOIIBIO TIPOU3BOMHON, PEIICHUM TPUKIAAHBIX 3a/ad W 3a7a4 Ha
HaxXOXXJE€HUE HauOONBIIMX W HaUMEHbIIMX 3HadeHud QyHkuu. JlanHas
collepKaTeslbHasl JIMHUS BKJIOYaeT B ce0s Takke (QopMUpOBaHUE yMEHUI
BBINIOJIHATh pacy€Thl Mo ¢GopmysiaMm, NpeoOpa3zoBaHUsl UEJIbIX, PALMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKKe BBIPAKECHUH,
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COJEpJKalMX CTENEHU U JorapupMmbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIlIee pa3BUTHE aJITOPUTMUYECKOTO U aOCTPAKTHOTO
MBILIUIEHUS ydaluxcs, (OpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX pPacCyKICHUH,
paboThl C CHMBOJBHBIMU (OpMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEeHCTB. AnreOpa npesyiaraet 3¢ hekTHBHbIC
UHCTPYMEHTBl JUI1 pPEUICHUs IIPAKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3a7ady,
HaIJISHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAK SA3bIKA HAYKHU.

CopepxarenpHo-MeToauuecKass JMHAA «DyHKIMH W TpaQuKA» TECHO
IEPEIIETACTCs C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T
IIOCJIEA0BATENBLHOCTD U3YUEHU MaTepruaiia. M3yueHne cTeneHHom, oKa3aTenbHOu,
jgorapu(pMUUECKON UM TPUTOHOMETPUYECKUX (PYHKIMM, UX CBOMCTB M TpaduKOB,
UCIOJIb30BaHue (YHKIUHN Ui pEelIeHus 3a/1a4y U3 IpYruX y4eOHBIX IPEIMETOB U
peanpHOM KM3HM TECHO CBA3aHO KaK C MAaTEMATHYECKHM AaHAIM30M, TAK U C
pelieHreM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM Ooubllioe BHUMaHUE yJIENseTcs
(OpMUPOBAHUIO YMEHHUSI BbIpaXaTh (POPMyIaMH 3aBUCUMOCTH MEXAY pa3IuYHbIMU
BEJIMYMHAMH, UCCIEOBaTh MOJIY4YeHHbIE (YHKLIHUU, CTPOUTh HUX TpauKu.
Marepuai 3Tol coAepKaTeIbHON JUHUN HALIEJICH HA Pa3BUTUE YMEHUHN U HaBBIKOB,
MO3BOJISIOLIMX BbIpaXXaTh 3aBUCUMOCTH MEK]y BEJIMUMHAMU B pa3InyHON (opme:
aHAJIMTHUYECKOW, Tpaduueckod U cloBeCHOM. Ero wu3yueHue crnocoOCTBYyeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3al1H, UCITOJIb30BAHUIO AHAJIOTUH.

CopnepxarenpHasg nuHUs «Havama mMareMaTMd4eckoro aHaiv3a» MO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYr KaK MaTeéMaTHYECKHUX, TaK W MPUKIAJHBIX 3a1ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIEN0BATh U
CTPOUTH rpaduKu (PyHKLIUMN, OpEAeNATh UX HAanOOIbIINE U HAUMEHbBIIINE 3HAUEHUS,
BBIUUCIIATH IUIOMAAU GUIyp U OOBEMBI Tel, HAXOAUTh CKOPOCTU M YCKOPEHUS
nporeccoB. JlaHHas conepaTeiabHas JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTHU
IIOCTPOCHUSI MATEMATHUYECKUX MOJENIEW pPEeajJbHbIX CHUTYallMi, HaXO0XIACHUS
HAaWJIy4llIer0 pelICHUs B MPUKIAAHBIX, B TOM YHCIIE COLMAIbHO-DKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHYECKOTO aHallu3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(bopMHpPOBaHUIO YMEHUI paco3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMaTUKU B HayKe,
TEXHUKE M HucKyccTBe. OOywaromuecs Y3HAIOT O BBIJAIOIIKUXCA pe3yJbTaTax,
IIOJIyYEHHBIX B XOJI€ Pa3BUTHsI MAaTEMATUKU KaK HayKH, U UX aBTOPaX.

CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIEHA  JJEMEHTAM  TEOPUM  MHOXKECTB.  [€OpETHKO-MHOKECTBEHHBIE
MPEACTABIICHUS POHU3BIBAIOT BECH KypPC IIKOJBHOW MAaTEMAaTHUKU M IMPEIJIararoT
HanOoJiee YHUBEPCAIbHbBIN S3bIK, OOBEAUHSIONMN BCE pa3/eibl MATEMATUKU U €€
IIPUJIOKEHUM, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHUYECKHE NHUCLUIUIMHBI B €IMHOE
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nenoe. [loaToMy BakHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaThb TEOPETHKO-
MHOKECTBEHHBIM f3bIK COBPEMEHHOM MaTeMaTHMKH M HCIIOJIb30BATh €ro JJis
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHalN3a» MPUCYTCTBYIOT
TAK)K€ OCHOBbl MAaTE€MaTHYECKOIO0 MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, UCCIIEIOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MAaTeMaTUYEeCKOro aHalu3a U
WHTEPHPETALNN OJYYEHHBIX PE3YyIbTaTOB. Takue 3aaHusl BIUIETEHBI B KaXKIbIH U3
pa3fesioB MPOrpaMMBl, IOCKOJIBKY BECh MaTEpHaJl Kypca IIMPOKO UCIIOIb3YETCS AJIs
pelIeHUs] NPUKIAIHBIX 3adad. [Ipy pemeHun pealbHbIX NPAKTUYECKUX 3a7ad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOJNb30BaTh AHAJIOTHIO, 0000LATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJa4 OpraHU3yeTCs B IMPOLECCE M3YYEHHUs BCEX TeM Kypca «Auredpa v Hagaiaa
MaTE€MaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 1U1aHe Ha M3yYeHHUE Kypca aareOpbl M Hauall MaTeMaTHUeCKOTO aHAIN3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B HeAento B 10 kitacce u 3 yaca B HEJICIIO B
11 knacce, Bcero 3a aBa rojga ooydenusi — 170 gacos.



COJEPXAHUE YYEBHOI'O KYPCA

10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOILICHTHI,
OeCKOHEUHblE  MepuoAudeckue  Jpodu.  ApudMeTHYecKue  omepanud  C
palMOHAIBHBIMU YHCIaMU, TPpeoOpa30BaHus YHCIOBBIX BeIpaxeHui. [IpuMenenune
Ipo0ell U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3Iu4HbIX OTpacien
3HAHUU U PEaTIbHOU KU3HU.

JlerictBuTenpHble 4uciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepaudd ¢ JACUCTBUTENbHBIMU yHciaMu. [lpubGnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCIICHUN.

Crenenb ¢ 1enbiM  nokazateneM. CranpgaptHas ¢dopma  3amucu
nefcTBUTENbHOrO  uMcna. Mcnonp3oBaHue mnoaxonsdmedl  (opMbl  3amMcu
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJbHOM  cremeHu.  JlelicTBus ¢
apru(pMETUYECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YMCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETpHUUYECKHE (YOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHUM.

[IpruMeHeHNE ypaBHEHN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3aMvHbIX 001acTel HayKu U pealbHOW KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoOwl 3amgaHust GyHkuuu. ['paduk QyHkuu. BzaumuHo
oOpaTHbIe (PYHKITUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qynkium.
[TpomesxyTku 3HaKONOCTOSAHCTBA. UETHBIE N HEUETHBIE (PYHKIIUH.



CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpauk KOpHs N-Oi CTENEHHU.

Tpuronomerpuyeckass OKPY>KHOCTb, OIpPENENIEHHEe TPUTOHOMETPUUECKUX
(GYHKIIMIT YUCIOBOTO apryMEeHTa.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MOCIET0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Gopmysa CIOXKHBIX MPOLEHTOB. VCronb30BaHWE MPOTPECCUU IS
pelIeHus peasibHbIX 3a/1a4 MPUKJIAHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUuE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TIPU PELICHUH 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CIEICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yucaa v BIYMCICHUSA

HarypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CreneHb ¢ palMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHMU.

Jlorapudm yucna. [lecaiTuuHbie U HATypalbHBIE JIOTApU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKa3aTeseM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

IToka3aTenbHbIe YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUMN. PellleHne MpUKIIaIHbIX 3a7a4 C MOMOIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEHICHUI0 MAaTEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DYyHKIUHN U TPaPUKHU

Oyukius. [lepuoanueckue pynakimn. [IpoMexyTkn MOHOTOHHOCTH (DYHKITHH.
Makcumymbl ¥ MUHUMYMBI (yHkiuu. HauOosbliiee ¥ HavMeHbIlIee 3HAYCHUE
(GyHKIHMU Ha TPOMEXKYTKE.



Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPpaPUKH.

[TokazaTenbHas u Jorapudmuueckas GyHKINU, UX CBOMCTBA U rpaduKH.

Hcnons3oBanue rpadukoB GyHKIMN I pelIeHUs YpaBHEHUN M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUMH A7 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIIEHUU 3aJad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOT THTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[MIpousBognass  ¢yakuuu. ['eomerpuueckuii W (QU3MYECKUNH  CMBICI
IIPOU3BOJHOM.

[TpousBoguble  3neMeHTapHbIX  QyHKIui.  Dopmynbl  HaXOXKAECHUS
MIPOU3BOJHON CYMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxieHue HanbosbIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM Ul HAXOXKACHUSA HAWIIY4dllero peELICHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH TIpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid W (u3Mdeckuid cmbici. Boruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.



IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenue ydeOHOro mpeamera «Marematvka» JOJDKHO 00€cCIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOMINX JIUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOTO MpeaMeTa
«MareMaTHuka» XapaKTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETroCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM TPaXTAHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JOCTH)KCHUM B JPYTUX HayKaxX, TEXHOJOTrusX, cpepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro.

DcTeTU4eCcKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUHN, PACCYKICHUI; BOCIPUUMUYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
WHTEpecax 3J0poBOro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0OPOBBIO (3710pOBOE€ TNMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTJIbIXa, peryiisipHas pu3nyeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIICHCTBOBAHMUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.
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TpynoBoe BocriuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHANIBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOP
Oynymeid mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTH4ecKOMYy OOpa30BaHHIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUHM BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, MMOHWUMAHHEM BIWSHHUS
COIIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOHON M COIUATBHOM
Cpellbl, OCO3HAaHHWEM TJ00aJbHOTO XapakTepa HSKOJOTHMYECKUX  IMpoOJeMm;
OpHEHTalMeld Ha TMPUMEHCHHE MaTeMAaTHYCCKUX 3HAHWM IS pelIeHUs 3a1ad B
00JIaCTH OKPY’KAOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OTICHKH MX BO3MOYKHBIX
MOCJIE/ICTBUMN TSI OKPY>KAIOIIEH CpeIbl.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHUsI [MBUIM3ALMU; OBIAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOW KYJIbTYpOH KakK CpEJCTBOM TIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh TMPOCKTHYIO M HCCIEAOBATEIIbCKYIO NESATEIbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 0OeCnevuU8arom
Gopmuposanue 06a308bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcs (oceoenue
Memo006  NO3HAHUA — OKpYHCamowezo  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX

OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY TMOHATUIMH; (OPMYIUPOBATH
OTIpEJICICHUS]  TOHSATUH; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
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KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
MIPOBOIMMOTO aHAIIN3a;

BOCTIIpUHUMATh, (QOPMYITUpOBaTH U  TMPeoOpa3oBBIBATh  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISBJISITh ~ MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHsl B (akTaxX, NaHHBIX, HAONIONEHUSX U YTBEPKIACHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTWKHU, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApTyMEHTAIIHIO,
MPUBOAUTH TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS U BBIBOIBL;

BBIOMpATh Croco0 perieHus yuyeOHoW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4E€ToM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

WCITOJI30BaTh BOTIPOCHI KaK HMCCIICIOBATEIHCKANA WHCTPYMCHT ITO3HAHMS,
dbopmyIpoBaTh BOMPOCH], (UKCHPYIONIME MPOTHBOPEUYUE, MPOOIemMy,
yCTaHaBJIMBaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCIIEIOBAaHWE TI0 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOICHNUS, UCCIEIOBAHMS, OICHHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabota ¢ nndopmarmeii:

BBISIBIIATH Je()ULIUTHI HTHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIs OTBETA Ha
BOIIPOC U IS PEILLICHUS 3a/1a4u;

BbIOMpaTh  MHGOpPMAIMI0 U3  HCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBATh UH(POpPMALKIO, MPEACTABIATH €€ B pa3IMuHbIX (popmax,
WLTIOCTPUPOBATH TpaduiecKH;
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2)

OLICHUBATH HaJIEXKHOCTh uHbopMaIu 1o CaMOCTOSITENIEHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.
Yuusepcanonvie  KoMMyHuxamueuwle Oelicméus, 00ecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVUATOUWUXCAL.
OoOmenue:

BOCIIPUHUMATH U POPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBUU C YCIOBUSIMU
U LeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PECHHUS
B YCTHBIX M IMUCBbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJI€U, HAIICJIEHHbBIE HA TIOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»XuBaTh pa3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
IPEACTABIATh  pPE3YyJbTaTbl  PELICHHs  3aJadyd,  JIKCIIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYIICHUS
C y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHUYECTBO:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU penieHuH Y4eOHBIX 3a/lay; MPUHUMATh 1EeJbh COBMECTHOU
NEeSATEeIbHOCTH, IJIAHUPOBATh  OPraHW3allii0  COBMECTHOM  paboTHI,
pacnpenenartb BuAbl padOT, OOrOBApUBATHCA, OOCYXKIaTh IMpolecC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIbKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CyKaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOM JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecyiamuesnsie oeticmasus, obecneuusarom popmuposarue
CMBLCIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranu3zanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

Y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ y4€TOM HOBOW MH(MOpMAITUH.
CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMH TIO3HABaTENIbHOM peQuieKCHH KaK OCO3HaHUSA
COBEpIIAEMBIX JACHCTBHIA W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MMPOIIECcCa U pe3yybTara
pelleHus MaTeMaTHYeCKOH 3a1auu;
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e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTD IPU PEUICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJECHHBIX OIMIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IEIH W YCJIOBHSAM, OOBSICHATH
MPUYUHBI JIOCTHXKEHUSI WIM HEJIOCTHXKECHUS PE3yJIbTaTOB ACATEILHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

OcBoenune yueOHoro Kypca «Anredpa u Hayajga MaTEMaTHYECKOTO aHAIM3a»
Ha YPOBHE CpPEIHEro O0IIero oOpa3oBaHUsl NOTKHO OOECIEeYMBATH JOCTHKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

10 KVIACC

Yuciia ¥ BIYHCICHUSA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE MW JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BelmonHATs  apudMeTHYECKHE ~— ONepalMd C  palHOHAJIBHBIMU U
JEUCTBUTEIbHBIMU YUCIIAMU.

BoimonHsaTe npuOAMKEHHBIE BBIYMCIIEHUS, UCIIOB3YS MpaBUiia OKPYIJICHHUS,
JIeJ1aTh IPUKUAKY U OLICHKY PE3yJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATHSMU: CTENEHb C ILENBIM IOKAa3aTeJIeM; CTaHAapTHas
dbopma 3amMcH JAEUCTBUTENBHOTO YMCIA, KOPEHb HATypajbHOM CTENEeHHU;
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLCHUS
IIPAKTUYECKUX 3a/1a4 U NIPEJICTABIICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
MCITI0JIB30BaTh 3alMCh MPOU3BOJIBHOTO yIila Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
(GyHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BremonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAXKEHUM W peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BreimonusaTe npeoOpa3oBaHus LEIbIX, PAlMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIPAQKEHU U PENIATh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

[IprMeHATh ypaBHEHHUS U HEPABEHCTBA I PEILICHUS MAaTEMAaTUYECKUX 3aa4
¥ 3371a4 U3 Pa3IMYHBIX 001acTel HAyKH U PeasIbHOM KU3HU.
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MonenvpoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXCHUS, YpPAaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, MHCCIENI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKIUHN U TPAPUKH

OmneprpoBaTh MOHATHAMH: (PYHKIHS, CIIOCOOBI 3aMaHusi (GYyHKIUH, 00JIaCTh
ONpEe/ENeHUs] U MHOXECTBO 3HayeHUM (yHKuuu, rpaduk (yHKUMH, B3aUMHO
oOpartHbie (QYHKITUH.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTH (PYHKIMHU, HYIH QYHKIIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 715 peIIEHUs] YpaBHEHU .

CtpouTh U uuTaTh rpa@UKU JTUHEHHON (QPYHKLIMU, KBAAPATUYHOM (PyHKIIHH,
CTETEHHOMN (PYHKIIMHU C IIEJIBIM IT0Ka3aTeeM.

Hcnons3oBaTh rpadukd (QyHKIMH IS  UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 33Jay U3 APYIHX Y4EOHBIX MPEIMETOB U PealbHOU
KU3HU; BbIpaxaTh GOpMyIaMH 3aBUCUMOCTU MEXy BEJIMYMHAMM.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
T€OMETPUYECKAsl IPOTPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBarollasgs I'E€OMETPUUYECKas
nporpeccusi, cyMmma OE€CKOHEUHO yOBIBaroIel reOMEeTPUICCKON MPOTPECCHH.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEW U MPOTPECCUI JIs1 PEIICHHUS
peanbHbIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMH: MHOKECTBO, OIEpALIMN HAJl MHOKECTBAMHM.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHUS PEAIbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYE€OHBIX MTPEAMETOB.

OnepupoBatb  MOHATUSMHU: omnpeneneHe,  Teopema,  CIEICTBHUE,
JI0Ka3aTeIbCTBO.

11 KJIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh NOHATUSIMH: HATYypaJIbHOE, LEJIOE YHUCIO; HCIOJIb30BaTh
MPU3HAKN JIEJIMMOCTH LIEJIbIX YHUCEN, PA3JIOKCHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUJISL pELLICHUS 3a1ay.

OnepupoBaTh MOHATHUEM: CTETNICHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOrapupM UYHCIA, NECITUYHBIE W HATypajbHBIC
JoTapu(MBbI.
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YpaBHeHUs U HEPABEHCTBA

[TpumeHsaTh CBOMCTBA CTeNeHM i NpeoOpa3oBaHUsl  BBIPAKEHUM;
OIlIEpUpPOBaTh TMOHATHUAMM: I0OKA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHHsl BBIPAKEHUH, COAEpXKAIIUX JOorapu(msbl;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JUHEHHBIX YpPaBHEHUU M €€ PEIICHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4ad.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajlbHbIE CUTyallud Ha S3bIKE aire0pbl, COCTaBISATh
BBIPDAXKEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO 33J1a4H,
UCCIIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM alIapara ajareopsl.

DOyHKUMH U TPaPUuKH

OnepupoBaTh MNOHATUAMM: NEpUOAMYECKass  (QYHKUHUSA, TMPOMENKYTKU
MOHOTOHHOCTH (YHKIMH, TOYKHA OJKCTpeMyma (QYHKUUH, HauOoJblIiee U
HaMMeEHbllIee 3HayeHuss (QYHKUUA HA TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIeI0BaHus (PYHKITUH, 3aJJaHHOUN rpaduKoOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENIbHOM, JIOTapUPMUUYECKOW U
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HA KOOPAMHATHOW MIOCKOCTHU H
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPAUHATHOM TIOCKOCTH TpadUKKU JIMHEWHBIX YPAaBHEHUN U
VCITOJIB30BATh UX JUISl PEIIEHUS] CUCTEMBI JINHEWHBIX YPABHEHUM.

Hcnonp3oBate rpaduku (QYHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX yUYE€OHBIX TUCIUIUIMH.

Hauyaja MaTeMaTH4eCcKOro aHajin3a

OmnepupoBaTh MOHATUSAMU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
WCITIOJIb30BATh TEOMETPUUYECKUIA ¥ (PU3MUECKHUIN CMBICI POU3BOIHON JJIsI PEIICHUS
3a1ad.

HaxonuTth npon3BOHbIE JIEMEHTAPHBIX (PYHKIUH, BEIYUCIIATH IPOU3BOIHbBIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonp30BaTh MPOU3BOIHYIO TSl UCCIIEIOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIEIOBAHUS K MIOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErOo PELICHUS B
MIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSIMHU: TEepBOOOpa3HAasT W  HUHTErpall; MOHUMATH
reOMEeTPUUECKUN U PU3NYECKUI CMBICT UHTErpaa.
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Haxoauts nepBooOpa3Hbie 2IeMEHTapHBIX (QYHKITUI; BEIYUCIISATH HHTETPA IO
dbopmyne Herorona—JletiOHuiia.

Pemarpe mpukiagHple 3aJadd, B TOM YHUCIE COIMAIBHO-DKOHOMHUYECKOTO H
(bu3NYECKOTo XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
MHokecTBa palMOHAIIbHBIX U
1 JEHCTBUTEIBHBIX uncen. PanmonanbHbie 14 2 https://m.edsoo.ru/ROK9D1U9ID
YpaBHEHHUS U HEPABEHCTBA
o .C
2 ynKuus 1 rpacuii. CTenes ¢ uets 6 https://m.eds00.ru/J8Y003Y2G
[I0Ka3aresieM
Apudmerndeckuii KOpeHb N—0i CTETICHHU.
3 WppanmonanbHble ypaBHEHUS U 18 1 https://m.edso0.ru/E8Q1HODOP
HEPaBEHCTBA
DopMytbl
4 TPUTOHOMETpHUH. T pUroHOMEeTpHUUYECKHE 22 1 https://m.edsoo.ru/E8K8L6Q2Z
YpaBHEHUs
) [TocnenoBaTeabHOCTH U IPOIPECCUH 5 https://m.edsoo.ru/W9E9G2T2K
II 600
6 OBTOP CHIE, ODODIICHIE, CHETEMaTHzate 3 1 https://m.eds00.ru/L9Q1T3U2J
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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https://m.edsoo.ru/R0K9D1U9D
https://m.edsoo.ru/J8Y0O3Y2G
https://m.edsoo.ru/E8Q1H0D0P
https://m.edsoo.ru/E8K8L6Q2Z
https://m.edsoo.ru/W9E9G2T2K
https://m.edsoo.ru/L9Q1T3U2J

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
n/n NPOrpamMmbl Bcero Kontpoaebusie  Ipakrueckue o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
CreneHb ¢ paliOHAILHBIM TOKA3aTEJIEM.
1 [TokazarensHast pynkms. [TokazaTenpHbIe 12 1 https://m.eds00.ru/Q4A4L3F8G
YpaBHEHHsI 1 HEPAaBEHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12 1 https://m.eds00.ru/W3S8Q200C
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIUH U UX
3 rpacduku. TpuroHoMeTpuueckue 9 1 https://m.edso0.ru/O3W1TOF6F
HEpaBEHCTBA
4 [TpousBognas. [IpumeHneHre npou3BOIHON 24 https://m.eds00.ru/E30004P2K
5 WHTerpan n ero npuMeHeHus 9 https://m.edsoo.ru/J6K6M624Q
6 Cucrembl ypaBHEHUN 12 https://m.edsoo.ru/T9A9K3RON
7 HarypanbHble 1 11enbie yncia 6 https://m.edsoo.ru/Y1X3V7P1E
8 Hostoperne, 0606meHIfe’ 18 2 https://m.eds00.ru/L4Q3T7V4G
cucTeMaTHh3alus 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 102 3 0

[TPOI'PAMME
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https://m.edsoo.ru/Q4A4L3F8G
https://m.edsoo.ru/W3S8Q2O0C
https://m.edsoo.ru/O3W1T0F6F
https://m.edsoo.ru/E3O0O4P2K
https://m.edsoo.ru/J6K6M6Z4Q
https://m.edsoo.ru/T9A9K3R0N
https://m.edsoo.ru/Y1X3V7P1E
https://m.edsoo.ru/L4Q3T7V4G
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM [TIPOT'PAMMOBI

10 KJIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIECHUSA
11 OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JIEHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI
19 BeimonHATe  apu@MeTHUecKue Oomnepanud € PaluOHAIBHBIMH |
' JeMCTBUTEIIBHBIMU YHCIIAMHU
. BbimonHATe  npuOMMKEHHBIE  BBIYMCICHMS, MCIIOJB3Ys IpaBUia
' OKpYIJICHUS, IeJaTh IPUKUIKY U OLIEHKY PEe3yJIbTaTa BEIUYUCIECHUN
OnepupoBaTh NOHATHSIMHU: CTEIIEHb C LI€IbIM [IOKa3aTeIeM, CTaH1apTHas
14 ¢dbopMa 3anucu 1eHCTBUTENIBHOIO Yncia, KOPEeHb HaTypaJIbHOM CTENEHU;
' UCIOJIb30BaTh MOIXOAAIIYI0 (POpMY 3aIIMCH IeHCTBUTENBHBIX YUCEI JUIs
pellIeHus: MPaKTUUECKUX 3a7a4 U MPEeCTaBICHUS JaHHbBIX
OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TQHT'€HC MPOU3BOJHHOTO
1.5 yIJa; UCMHOJb30BaTh 3alUCh IPOU3BOJILHOTO yIja dYepe3 oOpaTHbIE
TPUTOHOMETpHUECKHE (PyHKIUU
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUSMHU: TOXKIECTBO, YypaBHEHUE, HEPABEHCTBO,
2.1 LIeJI0€, PAaLMOHAJIBHOE, HMPPalOHAIBHOE YpPAaBHEHUE, HEPAaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHHE
59 BoemonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKHUX BBIPAKEHUH H
' pelaTs TPUTOHOMETPUUYECKUE YPABHEHUS
BrimonusaTe npeobpazoBaHus LEJbIX, paloHaIbHBIX u
2.3 UppalMOHATIbHBIX BBIPAKEHUM W pelaTb OCHOBHBIE THIBI LENbIX,
paloHaIbHBIX U UPPALMOHATILHBIX YPAaBHEHHUI U HEPABEHCTB
24 [TpuMeHsITh ypaBHEHUSI U HEPABEHCTBA Ul PEILIEHUSI MaTeMaTHYECKUX

3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peaﬂLHOﬁ KHU3HHU
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MOI[GJII/IpOBaTB PCATIBHBIC CUTyallUW Ha SA3BIKC aJII‘66pI>I, COCTaBJIATHb

BBIPpAXKCHUA, YpPaBHCHUA, HEPABCHCTBA 110 YCIIOBHUIO 3aJa4u,

25 UCCIIEIOBaTh TIOCTPOCHHBIE MOJETH C HCIOJIb30BAaHHUEM armapara
anreOpsl
3 OyHKIMU U TpaduKu
OnepupoBaTh MOHATUSMHU: (GYHKIHS, CIOCOOBI 3amaHusi (GYHKIHH,
3.1 o0acTh OMpeieNeHnuss U MHOXKECTBO 3HAUCHWH (QYHKUIWHU, Tpadux
(GbyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
> OnepupoBaTh MOHATUAMHU: YETHOCTh U HEYETHOCTh (YHKIUHU, HYIH
' (byHKINHU, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonp3oBate rpaduky QyHKIMIA 111 peLICHUs] ypaBHEHUH
34 Crpouts u uutaTh Tpaduku JUHEHHOW (YHKUIMH, KBaAPATUIHON
' (GyHKINY, CTENCeHHON (DYHKIMH C IIETBIM TOKa3aTelIeM
Hcnonb3oBare rpadukn (QyHKIUA A7 HCCIEAOBAHHS IPOLECCOB H
35 3aBHCHMOCTEH MpU pelIeHUH 3a7ad U3 IPYruX y4eOHBIX MPEeIMETOB U
' peanbHOM JKM3HHU, BBIpAXaTh (QOPMYyJIaMH 3aBHCHMOCTH MEXKIY
BEJIMYUHAMU
4 Hauana maremMaTHueckoro aHaimsa
41 OnepupoBaTh MOHATUSMH: IOCIEAOBATENLHOCT, apu(MeTHdeckas U
' TreOMETPHYECKas IIPOTPECCHH
OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBaIOIlas reOMETpUYEcKast
4.2 nporpeccusi, cymMma OECKOHEYHO YOBIBaIOLIEH I'eOMEeTpHUYECcKOil
POTpPECCU
4.3 3anaBarh OCIEI0BATEIbHOCTH PA3IMYHBIMU CLIOCOOAMHU
44 Hcrnonbs30BaTk CBOMCTBA IIOCIENOBATENIBHOCTEM U MPOIPECCHM I
' pelIeHHs peabHBIX 3a1ad MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
51 OnepupoBaTh MOHITHUSIMHI: MHOKECTBO, OTIEPAIlUH HAJl MHOKECTBAMHA
Hcronp30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar sl OIHCaHUS
5.2 peasbHBIX TPOLIECCOB M SBJICHUHM, NMPU pEIIeHUH 3a7ad U3 JPYIHX
y4eOHBIX TIPEIMETOB
- OnepupoBaTb MOHATUSIMH: ONpEJAEICHUE, TEopema, CIEACTBUE,

J0Ka3aTcJIbCTBO
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11 KIIACC

Kon IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
1 Yucina 1 BBIYUCIICHUS
OnepupoBaTh NOHATUSAMU: HAaTypaJIbHOE, 1IEJIO€ YHUCIIO; UCIIONIb30BaTh
11 MPU3HAKU JEIMMOCTH LEJbIX YMCEII, PA3JIOKEHUE YMCIIa HA MPOCTHIE
MHOKHTENH JUIsl PELICHUs 3a/1a4
1.2 OnepupoBarh NOHATHEM: CTEIIEHD C PALlMOHAIBLHBIM [10KA3aTEIeM
13 OnepupoBaTh IMOHATUAMM: JlorapudM 4YHUCIA, JECATHYHBIE U
' HaTypaJbHbBIE JIOTapU(MBI
2 VYpaBHeHMS U HEPABEHCTBA
[IpuMeHsTh CBOMCTBAa CTENEHW JUIsl MpeoOpa3oBaHUs BBIPAKEHHI,
2.1 OIIEpUPOBATh MOHATUSAMU: MTOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BeimonuaTe npeobpa3zoBaHMs BBIPAKEHHM, COAEPKAIIUX JOrapu(MBbl;
25 ONEpUPOBaTh  TOHATUSAMHU:  JIOTapU(PMUYECKOE  ypaBHEHUE WU
' HEPaBEHCTBO; pelaTh OCHOBHBIE THUIIbI JIOTapU(PMUUECKUX YpaBHEHUN U
HEpaBEHCTB
2.3 HaxoauTs perienus npocTeHnX TPUTOHOMETPUUECKIX HEPABEHCTB
OnepupoBaTh MNOHATHSMM: CHCTEMAa JIMHEHHBIX YpaBHEHUH U €€
2.4 pELIEeHNE; UCIIONIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM /ISl PEILICHUS
MPaKTUYECKUX 3aja4
25 Haxomute pemieHMss DOPOCTEHIINX CHCTEM M COBOKYIIHOCTEU
' paloHaIbHBIX YPABHEHUI U HEPABEHCTB
MonenupoBaTh peajbHble CUTyallUM Ha SI3bIKE aireOpbl, COCTaBIISThH
25 BBIPAKEHUS, yPaBHEHUS], HEPABEHCTBA U CUCTEMBI 10 YCJIOBHUIO 33/1a4H,
' UCCIIEIOBaTh IOCTPOEHHBIE MOJENHU C KCIOJIb30BAaHUEM armmapara
anreOpbl
3 OyHKIHH U TpaduKH
31 OnepupoBaTh MNOHATUAMH: MEpUOAMYECKas (QYHKIHS, TNPOMEKYTKU

MOHOTOHHOCTH (PYHKIIH, TOUKH SKCTpeMyMma (YHKIMH, HauOOJbIlee U
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HanMCHBIICC 3HAYCHUA (bYHKLII/II/I Ha TPOMCIKYTKE; UCIIOJIb30BATh UX JJIA

uccie0BaHus (PyHKIUH, 3aJaHHOI rpadukomM

OnepupoBaTh MOHATUAMU: I'padUKU MOKa3aTeIbHOM, TorapupMUIecKoit

3.2 U TPUTOHOMETPUYECKUX (YHKLHMI, M300paXkaTh MX Ha KOOPAWHATHOU
IUIOCKOCTH M UCIIOJIb30BATH JJISl PEIICHUS] YDABHEHUI U HEPABEHCTB
N300paxxaTh Ha KOOPAMHATHOW IUIOCKOCTH TIpaUKU JIMHEHHBIX
3.3 YPaBHEHUH M MCIIONB30BATh MX JUISl PELIEHUS CUCTEMBI JIMHEHHBIX
ypaBHEHUH
34 Hcnonb3oBare rpaduku (GyHKUMN U1 MCCIEAOBaHMS IMPOLIECCOB U
' 3aBHCUMOCTEH 13 JPYruX y4eOHBIX TUCIHUILTIHH
4 Hauana maremaTndeckoro anaiamnsa
OnepupoBaTh MOHATHSAMU: HENpepbIBHAS (YHKIMS, [POU3BOAHAsS
4.1 (GyHKIWW; HCIONB30BATh TEOMETPUYECKHA M (U3NYECKUHA CMBICTT
IIPOU3BOIHON Ul PEIICHUS 3a]a4
4 HaxoauTe nOpoOM3BOIHBIE 3JIEMEHTAPHBIX  (DYHKIUM, BBIYUCIATH
' MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHS, YACTHOTO (PYHKIIUI
Hcnonp3oBaTh MPOM3BOMHYIO UISL  HCCIENOBaHMA (DYHKIMH Ha
4.3 MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHATD PE3YJIbTAThl UCCIIEIOBaHU
K TIOCTPOCHHIO TpahrKoB
4 Hcnonb30BaTh NPOM3BOAHYIO JJI1 HAXOXK/ICHUS HAWIYYIIEro perIeHUs
' B IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax
A5 OnepupoBaTh MNOHATHSAMHU: IE€pBOOOpa3Has M HMHTErpayl; MOHUMATh
' reOMEeTpUUYECKUN U GU3NYECKUI CMBICI HHTErpaia
46 Haxonute mnepBooOpa3Hble 3JIEMEHTapHBIX (YHKUUH, BBIYUCIATH
' uHTerpain no gopmysne Hototona — Jleiibuuia
47 Pemars npukiiagHble 33124, B TOM YHCIIE COLIMATIbHO-3KOHOMHYECKOT O

n (I)I/ISI/I‘{CCKOFO XapaxkTepa, CpeaACTBaAMU MAaTEMATUYICCKOTO aHAJIN3a

25



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn
1 Yucna ¥ BBIYUCIICHUS
Panmonanbhbple uucia. OOBIKHOBEHHbIE M JECATHYHBIE JApOOM, IPOLIEHTHI,
OeCKOHEUHbIE  TMEepPUOJMYECKHEe  apodu. ApudpmeTnyeckue oOmepanud  C
11 palnMoHaIbHBIMU YUCIIAMH, TPE0Opa30BaHUs YUCIOBBIX BhIpakeHUH. [Ipumenenue
Ipo0eil U MPOLIEHTOB Ul PElICHUs MPUKIAJAHBIX 33/a4 U3 pa3jIU4HbIX OTpacieu
3HAHUM U peaIbHOM JKU3HU
HelictButenpHple  4yMcnaa. PanuoHanbHblE WM MPpPAlMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu C JICHCTBUTENBHBIME uHcinamu. [lpuGmmxEnnbie
BBIYHCJICHMS], TPaBUJIa OKPYIJICHUS, IIPUKKJIKA U OLIEHKA Pe3yJIbTaTa BBIYUCICHUN
Crenenp c nenslM nokasaresneM. CranaapTHas Gopma 3amucu J1eHCTBUTENBHOTO
1.3 yrcia. Vcrnonp30BaHue Noaxoasuiei GopMbl 3aUCH JEHCTBUTEIBHBIX YHCEN IS
pelIeHNs MPaKTUYECKUX 3a7a4 ¥ IPEICTABICHUS JaHHBIX
14 ApudmeTrueckuil KOpeHb HaTypaJlbHOM cTeneHu. JefcTBus ¢ apupMeTH4eCKUMHU
' KOPHSIMH HAaTypaJIbHOU CTEIIEHU
15 CuHyC, KOCHMHYC W TaHI€HC 4YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOI0 apryMeHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHbIE IPEOOPa30BaHUS
95 [Ipeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPKECHUM. OcHoBHbIE
' TPUTOHOMETpHUECKUE (POPMYIIBI
23 VYpaBHeHue, KopeHb ypaBHEHMs. HepaBeHCTBO, pelnieHue HepaBeHCTBa. MeTon
' MHTEPBAJIOB
2.4 Perienue nenbix U 1poOHO-pAIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemenue nppanroHalbHbIX YpaBHEHUN 1 HEPABEHCTB
2.6 Pemenne TpUroHoOMETpUUECKUX ypaBHEHUIN
97 IIpumeHeHNe ypaBHEHUN M HEPABEHCTB K PELICHHIO MAaTEMaTHYECKHX 3aJad U

3a/1a4 U3 pa3InYHbIX 00JIaCTeH HAYKW U PEATbHON KU3HU
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3 OyHKIUH U TpapuKH
31 Oynkius, cnocods! 3amanus pyakmun. ['paduk ¢ynkuuu. B3ammuHO oOpaTHBIE
' byHKIMH
3.9 OO6nacTh ompeneiaeHuss U MHOXeCTBO 3HaueHwil (yHkuumu. Hynu QyHkuuu.
' [TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
33 Crenennas ¢yHKUMS C HaTypaJbHBIM M LEJBIM TOKaszareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
34 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEICIICHUE TPUTOHOMETPUUECKUX (PYHKIIMIA
' YKCJIOBOIO apryMeHTa
4 Havana maremaTnueckoro anaiamnsa
41 [TocnenoBarenbHOCTH, CIOCOOBI 3alaHus MOCIEA0BaTENbHOCTEH. MOHOTOHHBIE
' [IOCJIE0BATEIBHOCTH
Apudmernueckass W TeoMeTpHuUecKas mporpeccud. beckoHeyHO yObIBaromias
42 reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKOM
' nporpeccuu. @opMyiia CIOKHBIX IPOLEHTOB. Vcrnonb3oBaHUE MPOrpeccUu JUIst
pelIeHus pealibHbIX 3a]a4 IMPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHUKA
MHoXxecTBO, omnepaluu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOpPEeTHKO-MHOXKECTBEHHOT'O armapara JJisi ONHCaHUs pealbHbIX
MIPOLIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUeOHBIX TPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0KA3aTEIHLCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BBIYUCIIEHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
1.2 Creness ¢ paloHaNbHBIM ITOKa3aTeneM. CBONCTBA CTEIIEHH
1.3 Jlorapudm yncna. JlecaTuuHble U HaTypaibHbIE JOrapu(MbI
2 VYpaBHeHMS U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHUi, copepKaluX Jorapu@mbl
95 [IpeoOpa3oBanue BbIpaXeHH, COEPIKALIUX CTENIEHH C PallMOHATbHBIM
' II0Ka3aTesleM
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2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 Cucrembl JIMHEWHBIX ypaBHeHUM. PellleHne NpUKIAAHBIX 3a/a4 C MOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTteMbl U COBOKYITHOCTH PALlMOHAIBHBIX YPABHEHUH U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUIO MaTeMaTHYECKHX
' 3aJa4 M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U peabHON KU3HU
3 OyHKIMU U Tpaduku
Oynkuus. Ilepuonmueckune QyHxiuu. IIpomMexyTKn MOHOTOHHOCTH (DYHKIMH.
3.1 MaxkcumymMbl 1 MUHHUMYMBI QyHKIMU. HanOospliee W HauMeHbIee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U Tpa@uKu
3.3 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
3.4 Hcnonp3oBanue rpaduKoB QYHKITUH IS pelIeHUs YpaBHEHUH 1 IMHEHHBIX CUCTEM
Hcnonb3oBanne rTpapuKkoB (QYHKOHMA IS UCCICAOBAHHUS TMPOIECCOB H
3.5 3aBHCUMOCTEH, KOTOpbhIe BO3HUKAIOT INPHU PEIICHUH 3aJad M3 JAPYIHX Y4eOHBIX
MIPEAMETOB U pPEaIbHOMN )KU3HU
4 Havana marematnueckoro aHanusa
4.1 HenpepriBable pyHKIIMU. MeTo1 MHTEPBAIOB /1JIs1 pELICHHS] HEPAaBEHCTB
4.2 [IpousBonnas ¢pyHkuu. ['eomerpuueckuii 1 GU3NYECKUN CMBICT MTPOU3BOAHON
43 [IpousBonHble 3neMeHTapHBIX (QYHKIMNA. DOpMyJIbl HAXOXAECHUS MPOU3BOJHON
' CYMMBI, IPOU3BEICHUS U YaCTHOTO (PYHKLIUI
[IpumeneHne npou3BOJHON K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEeHbIero 3Ha4eHus: PyHKIUN Ha
OTpe3Ke
[IpumeneHne mNPOU3BOJHOM 11 HAXOXKIEHUS HAWIY4YIIEro pelIeHUs B
4.5 NPUKJIAJHBIX 3ajadax, JMJI1 ONpPENEJIEHHs CKOpPOCTH IIpolecca, 3aJaHHOIo
dhopmymoit min rpagukom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpan, ero reomeTpuyeckuii U puanyeckuit cMpIcil. Berarcienue nuTerpana no

¢dbopmyne Hetotona — JleitOnura
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IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIeMOro
TpeOoOBaHNS

IIpoBepsiemble TPeGOBaHHUS K NPEAMETHBIM pe3y/ibTaTam
OCBOEHHS OCHOBHOIi 00pa30oBaTe/IbHON MPOrpaMMBbI CpeIHEro
o0mero odpasoBanus

Brnanenue meromamMu J0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMmeHue (GpopMynupoBaTh W ONEPUPOBATH MOHATUSMHU: ONpEICICHHE,
aKCcMoMa, Teopema, CIIEJICTBUE, CBOWCTBO, MPH3HAK, JIOKA3aTEIbCTBO,
PaBHOCHWIbHBIE (bopMynHUpOBKH; IIPUMEHSATH UX; YMEHHE
dbopmMyIHpoBaTh 00paTHOE © TMPOTHUBOIMOJIOKHOE YTBEPXKICHHE,
NIPUBOJUTL MIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHIYKIIUU; TPOBOIUTH JIOKA3aTEeIbHBIC PACCYKIACHUS
npu pPCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIbHOCTDb
pacCcyKXJCHHI; yMEHHE OIEPHPOBATh TOHSATHSAMHU: MHOXECTBO,
IIOAMHOKECTBO, OIICpallMy HaJl MHOKCCTBaAMH; YMCHHEC HCIIOJIb30BATH
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINWCaHUS  pealbHBIX
IIpOLECCOB 1 SIBJICHUU U npu pCIICHUHU 3a/1a4d, B TOM 4YHUCJIC U3 APYTHUX
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH OHATUSAMU: Tpad, CBA3HBII
rpad, nepeBo, LHKI, Tpad HA IJIOCKOCTH; YMEHHME 3aJaBaTh |
OMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMU; UCTIONB30BaTh rpadbl MpH

pelieHnu 3aaa4

YMeHne onepupoBaTh MOHATUSIMH: HATYpaJIbHOE YUCIIO, IIEJI0€ YHCIIO,
CTENEHb C LEJBbIM M0Ka3aTeNIeM, KOPEHb HATYypalbHOM CTENEHHU, CTETIEHb
C palnMoOHAIBHBIM TIOKAa3aTelieM, CTEeNeHb C JICHCTBUTEIBHBIM
nmokasareieMm, Jorapudm Yucia, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJBLHOTO YHCJIA, OCTATOK MO MOMYJIO, PalMOHAIBHOE YHCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IIEJBIX,
paloOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOLIUIl TeTUTeNh U HAaMMEHbIIee
obmee kpaTHOe, airopuT™ EBKIIMIA TIpH PEIICHUH 3a/1a4; 3HAKOMCTBO
C pa3IUYHBIMU TO3UIMOHHBIMM CHUCTEMaMU CYHUCICHHS; YMEHHUE
BBITIOJTHATH BBIYUCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTENEHSMH U Jorapudmamu, nmpeodpa3zoBaHus APOOHO-PALMOHATBHBIX
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BBIpQ)XEHUI; YMEHHE ONEepUPOBATh MOHATUAMHU: MOCIEI0BATEIBHOCTD,
apuMeTHuecKas  IPOTPeccHs,  TEOMETPUYECKas  MPOTPECCHs,
O0eckoHeuyHO yObIBaomasi TreoMeTpUYecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCIEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHBIX  (OpMyJ;  YMEHHE  OINEpPUPOBAaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEeHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reomerpudeckasi, TPUTOHOMETpHUYECKass M aiureOpanyeckas); yMeTh
MPOU3BOIUTH apUPMETHYECKUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
NPUBOIUTH  NPUMEPHl  UCIIOJIIB30BAHUS  KOMIUIEKCHBIX  YHCEI
ONEpUpPOBaTh IMOHATUAMU: MaTpuua 2X2 u 3%3, ompenenurenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHu€e onepupoBaTh NOHATUSAMU: pallMOHAIbHBIEC, UPPALMOHAIILHEIE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YpaBHEHUS M HEPABEHCTBA, MX CHUCTEMBbl, YMEHHUE OIEPUPOBATH
MOHATHUSIMH: TOXKJIECTBO, TOKJECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YpAaBHCHUN U HEPABEHCTB, PaBHOCUJIBLHOCTH
YpPaBHEHUH, HEPABEHCTB M CHUCTEM; YyMEHHME pellaTh ypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YPAaBHEHHUsI, HEPABEHCTBA M CHUCTEMBI C IIapaMEeTpPOM; IPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHUS MATEMaTUYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IU4HbIX 00J1acTe HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTb
dbyHKIMH, SKCTpeMyM QYHKIIUU, HAUOOJBIIIEE U HAUMEHbIIIEE 3HAUCHUS
(GyHKIMM Ha TPOMEXKYTKE, HempepblBHAs (DyHKIMS, aCHUMIITOTHI
rpaduka ¢GyHKOUM, TepBas W BTOpas MPOU3BOAHAas (YHKIUH,
reoMeTpHUeCcKUil 1 (pU3MUECKH CMBICI TPOU3BOAHOM, TepBooOpa3Hasd,
onpeAeNnéHHbI HMHTErpajl; YMEHHE HaxOJIuTh AaCUMITOTHI Ipadukxa
(GYHKIMU; yMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBI, POM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (PYHKIHMH, HAXOUTh ypaBHEHUE KacaTelIbHOMN
K rpaduKy GyHKIHU; YMEHHE HaXOIUTh MPOU3BOIHBIE SJIEMEHTAPHBIX
(GyHKIUH; yMEHHE HCHOJIb30BaTh MPOU3BOJHYIO JUISI UCCIIEIOBAHUS
(GyHKIMN, HAXOIUTh HAMOOJbIINE U HAMMEHBIINE 3HaYeHUs (PYHKIHI;

CTpOUTh TIpaUKM MHOTOUYJICHOB C HCIOJIb30BAaHHWEM  ammapara
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MAaTCMaTUUCCKOT O aHAJIN3a; IPUMCHATDH MIPOU3BOAHYIO JJISI HAXOXKIACHUSA
HauJIydmero peucHusA B IPUKIAAHBIX, B TOM YHUCJIEC COLMUAIbHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘I€CKI/IX 3agadax; HaXOoAuTh IIOaan U 00BEMBI
(bl/Ipr C IIOMOIIIBIO MHTErpaia; IPUBOJUTE IPUMEPBI MAaTEMAaTUICCKOT'O

MO/JICIIMPOBAHUS ¢ TOMOILBIO AU(depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKIMS, KOMITO3UIMs QYHKIUH, TUHEHAs (QyHKIUS, KBaapaTHIHAs
GbyHKUMsA, — pauMoHaNbHAas  (QYHKUUS,  CTENeHHas  (yHKUus,
TPUTOHOMETpHUYecKue (yHKIUU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHK, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH;, yMeHHe
CTPOUTH IpadMKH M3YYSHHBIX (YHKIHIA, BHIIOJIHATH MPEOOpa30OBaHUs
rpaduKoB GYHKINH, UCTIONB30BaTh TPAPUKH ISl H3YYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, IIPU PEIICHNH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB
W 33724 U3 peajbHON JKU3HHW; BBIpAXKaTh (HOpMylIamMH 3aBHCHMOCTH
MEKIY BETMYMHAMHM; UCIIOJIb30BATh CBOICTBA U TpaduKy QYHKIMN ISt
peleHus ypaBHEHUH, HEPAaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YypaBHEHUI,

HCEPABCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJlayM Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, JOJIM U YaCTH, Ha JIBUKEHUE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3aJ]aui U3 00J1aCTH YIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABIATH BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MUCCIIEOBATh IMOJIy4€HHOE PEIICHUE U
OLIEHUBAaTh MPaBIONOA00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEINPOBATh
peanbHbIe CUTyallMd HA S3bIKE MATEMATHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBl II0 YCIOBHUIO 3aJayH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJENHM C MCIOJIb30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATh MOTYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh IMOHATHSMHU: CpefHee apupMeTHYecKoe,
Me/raHa, HauOoJiblllee M HauMEHbIIee 3HAYeHUS, pa3Max, AUCIIepCus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO HabOpa; yMEHHE MW3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAIHMIO, TPEACTABICHHYI0O B TabmuIax, Ha
auarpammax, rpagukax, OTpaxaronlyto CBOMCTBA pealbHbIX MPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBI0 TabaUI U

auarpaMm; HCCICAOBAaTbh CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C
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NpPUMEHEHHEM TpaUuyecKuxX METOJOB U 3JEKTPOHHBIX CPEJCTB;
rpadU4ecKyd HCCIIE0BaTh COBMECTHbIE HAOIIOAEHUS C IOMOILBIO

JyarpaMM pacCEeUBaHUs U JIMHEWHOU perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIy4ailHOro COOBITHS; YMEHHME BBIYMCIATDH
BEPOSTHOCTh C HCIOJB30BaHUEM TpapHUUECKHUX METOJIOB; MPUMEHSTH
(GopMyJIbl CIO0XKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEepOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKThl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh MOHATHAMM: CilydallHas BEJIMYMHA, PaCIPEICIICHHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAHJAPTHOE
OTKJIOHEHHE CIlyJallHOH BeNWYMHBI, (YHKIUU paclpenesieHuss |
IUDIOTHOCTH  PaBHOMEPHOIO,  II0Ka3aTe€IbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIIOJIb30BAaThb  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peIeHs 3a/1a4; 3HAKOMCTBO C INOHSITHSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOUYHBIX HCCIICAOBAHUI;, YyMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOHAa OOJIBLIIMX YHCENl B
MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSIX; YMEHHE OIEpPUpPOBATh
MOHATUSIMHM: COYETAaHHME, IEPECTAHOBKA, YUCIO COYETAaHUH, YHCIIO
nepectaHoBok; OuHOM HbloTOHA; yMeHUEe MPUMEHATh KOMOMHATOPHbIE
(bakThl U pacCyKICHHUs Ul pellieHHs 3a/1a4; OLlEHUBATh BEPOSITHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETUPOBATH NOIYUECHHBIA pe3ybTaT

YMeHue onepupoBaTh NOHATHUAMU: TOYKa, IpsiMas, IIJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yrja, IUIOCKUHA Yrod,
JBYTPaHHBINA yroJ, TPEXI'PAHHBIM Yroj, CKPELIMBAOLIUECS NpPSMBIE,
MapajuiebHOCTh U MEPIEHIUKYIIPHOCTD NPAMBIX U IUIOCKOCTEH, yroi
MEXY NPSMBIMH, YTroJl MEXIY HMPSMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTHU, PACCTOSIHUE MEXKTY
MPSIMBIMHU, PAcCTOSHUE MEXKIY IUIOCKOCTSAMM; YMEHHME HCIIOJIb30BaTh
MpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpPEMbl IUIAHUMETPHH;
YMEHHUE OILICHMBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C MOMOIIbI0 T'€OMETPUYECKUX MOHATUH U

BCJIMYHNH, PCIIATh CBA3aHHLIC C HUMHU ITPAKTHUYCCKUC 3aa4n
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10

YMeHue onepupoBaTh MOHATHIAMU: IUIOMAab GUrypsl, 00bEM GUrypsl,
MHOT'OTPaHHHUK, IPaBUIIbHBII MHOTOT'PAaHHUK, CEUCHHE MHOTOTPaHHUKA,
Ky0, MapajieNenure]], mpu3Ma, nupamuaa, Gurypa u MmOBEPXHOCTH
BpallIeHUs, MWINHAP, KOHYC, Map, cdepa, Iomans chepsl, MIomab
MOBEPXHOCTU MUPAMUBI, TPU3MBI, KOHYyCa, IIINHApa, 00bEM KyOa,
IPSMOYTOJIBHOTO HapaJuleenuIeaa, MMPpaMuibl, IPU3MbI, [HIMHIpPA,
KOHYyca, I1apa, pa3BépTKa MOBEPXHOCTH, CEUCHHs KOHYCa U LWIMHIPA,
napajulellbHble OCH WM OCHOBAaHHWIO, CCUCHHE Iapa, IUIOCKOCTD,
Kacaromascs cepbl, HUINHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHHKa, N300paKaTh MHOTOTPAHHUKH, (PUTYPBI M TIOBEPXHOCTH
BpAIllICHHUsI, WX CEYCHHUS, B TOM YHUCIE C IOMOUIBIO 3JIEKTPOHHBIX
CPEICTB;, YMEHHE TMPHMEHSTh CBOHCTBA T€OMETPUYECKHX (HTYD,
CaMOCTOSITENTFHO (HOPMYJTIHPOBATH OIPENEICHUSI H3y4aeMbIX (QUTYP,
BBIIBUTaTh THIIOTE3bl O CBOMCTBaX M TPH3HAKAX TC€OMETPHYECCKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJUTH
KJIaccupukanuio GUryp IO pa3IU4YHbIM IPHU3HAKaM, BBIIOJIHSATD

HGO6XOILI/IMBIG JOIMMOJIHUTCIIBbHBIC ITIOCTPOCHUA

11

12

YMeHue omepupoBaTh IMOHATHSAMH: JBW)KCHHE B TIPOCTPAHCTBE,
napajuienbHbIN MepeHoCc, CHMMETPHS Ha TJIIOCKOCTH U B MPOCTPAHCTRE,
MOBOPOT, MpeoOpa3oBaHUE M0A00Ms, MOAOOHBIE (UTYPBI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJI0OOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh F€OMETPUUECKNE OTHOLIECHUS
MpH PELICHUH 3aJa4; HaXOJUTh F€OMETPHUYECKHE BENUYHMHBI (IJMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUH 3a]ad W3 APYTHX Y4eOHBIX
MIPEIMETOB U U3 PEalbHOM KU3HU; yMEHUE BBIYUCIATH T€OMETPUUECKIE
BEJIMYUHBI (JIJTMHA, YrOJI, TUIOMIaAb, O0BEM, TUIOMIAAL MOBEPXHOCTH),
WCTIONB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IO
MTOBEPXHOCTU TTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHIPA, TUTOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO TMapaieNenuIesa, TUPaMuIbl, IPU3MBI,
UWIMHIpPA, KOHYyCa, IIapa; yMEHHE HaxXOAWTh OTHOIIeHHE O0BEMOB
NOJOOHBIX (GUryp

YMeHue omnepupoBaTh  MOHATUSMHU:  MPSIMOYTOJIbHAas — CHUCTEMa
KOOpJUHAT, BEKTOP, KOOPIUHATHI TOYKH, KOOPJAMHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BE/ICHUE BEKTOPA HA YUCIIO, Pa3JIOKEHUE BEKTOpa IO

0a3ucy, CKalIpHOE MPOM3BEACHUE, BEKTOPHOE IMPOU3BEICHHE, YroJl
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MCKAY BCKTOpaMU; YMCHUC HCIIOJIb30BaTh BGKTOpHLIﬁ u
KOOp,I[I/IHaTHHﬁ METOA MJIA PEIICHHA I'COMETPHYCCKUX 3aJad M 3aJdad

JpYTruX y4eOHBIX MPEAMETOB

13

YMeHue BbIOMpaTh NOAXOIAINIMM METOJ JJIs pEeUIeHMs 3a/ayi;
[IOHUMAaHHUE 3HAYMMOCTH MATE€MAaTUKH B HM3YYCHUM IPUPOAHBIX U
OOIIECTBEHHBIX MPOLECCOB M SBICHUI; yYMEHHE paclo3HaBaTh
[IPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKHA B HMCKYCCTBE, YMEHHUE IIPUBOAMTH

IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH
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IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn

1 Yucna u BIYUCICHUSA

11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEINbIX Yucel

12 Panmonanbhple  uyucia. OOBIKHOBEHHbIE M JAECATHYHBIE JPOOM, IPOLEHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IpOOH

13 Apudmernueckuil KopeHb HaTypaJIbHOM creneHu. JleHcTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ wnenbiM mokazareneM. CTeNneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHMHYC M TaHI€HC 4YMCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. JlecaTHUHbIE U HATYpAJIbHBIC JIOTapH(PMBI

JleiictBuTenbHble YHuCa. ApUPMETHYECKHE OINepallud C JeHCTBUTEITbHBIMU
1.7 yucaamu. [TpuGnuxEHHbIE BBIYUCICHNUS, IPABUIIa OKPYTJICHHS], TPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYMCIECHUN

1.8 ITpeoOpa3oBanue BoIpaXKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs

2.4 [TokazarenbHble U IoTapuPMUUYECKIE YPaBHEHUS

2.5 enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppanmonansHble HEpaBeHCTBA

2.7 [TokazarenbHble U TIorapupMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMu
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2.11

Matpuia cucTeMsl JIMHENHBIX ypaBHEHUI. ONpeaennTeslb MaTPULIbI

3 OyHKIMH U TpapuKH
31 @Oynkims, crnocods! 3axanus ¢yHkuuu. I'padux GyHkunuu. Bzaumao oOpaTHbIe
' dbynkuun. YérHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIMu
OOnacte ompenesneHuss U MHOXECTBO 3HaueHMH ¢yHkumu. Hymu QyHkum.
3.0 [IpomMexxyTku  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKITHH.
' Maxkcumymbl 1 MUHMUMYMbl (QyHKuuu. HanOosbliee ¥ HauMeHbllee 3HAYCHHE
(GyHKIHMK Ha TPOMEXKYTKE
23 Crenennas (yHKUUS C HaTypajJbHBIM M LEJNbIM TOKaszareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnToThl TpadukoB QyHknuii. CBoicTBa  (QYHKIUH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEILHOCTEH
3.8 Apudmernueckas u reomerpuyueckas nporpeccuu. @opmyia CI0KHBIX POLEHTOB
4 Havana marematnueckoro aHanusa
4.1 [IpousBonnas ¢pyHkuu. [IponsBoaHbIe 37€MEHTApHBIX (QYHKIUI
[IpumeneHne NpPoOM3BOJHON K HCCIENOBAaHUIO (PYHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHrne HanOobIIero 1 HauMEeHbIIEro 3Ha4yeHus (PyHKIN Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [IpsiMbIe ¥ TITOCKOCTH B TPOCTPAHCTBE
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7.3

MHororpanHuku

7.4

Tena v NOBEPXHOCTH BpalCHUS

7.5

Koopaunats! 1 BEKTOpPBI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
* Maremaruka: anredpa v Hadajga MaTeMaTUYECKOTO aHaJIN3a, T€OMETPHS.
Anrebpa 1 Havasla MaTeMaThueckoro ananusa, 10-11 kmaccel/ Anumos I11LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIinuoHepHOE 00IIECTBO
«3narensecTBO «lIpocBenieHne»
METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

Coopnuk EI'D no marematuke fieHko

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://mathb-ege.sdamgia.ru/?redir=1
https://uchi.ru/teachers/lk/main
https://www.yaklass.ru/

https://time4math.ru/egebaz
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