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MOSICHUTEJBHAS 3AIIMCKA

PaGouas nporpamMma y4eOHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHaM3a» 0a30BOT0 YPOBH: JijIs oOy4atonuxcs 10 kiiaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO rOCYIAPCTBEHHOTO 00Pa30BATEIHHOTO CTAH/IAPTa CPEAHETO OOIIETOo
o0Opa3oBaHMsl, ¢ YIETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHHMA, MPEIBIBIIEMBIX K
MaTeMaTUYEeCKOMY OOpa30BaHMIO, W TPATUIMKA POCCHHCKOTO 0Opa30BaHUS.
Peaymzanus mporpaMMbl 00€CIICUUBACT OBJIAJICHUE KIFOUECBBIMH KOMIICTCHIUSMH,
COCTaBJISIIONTMMH OCHOBY JIJII CaMOpPa3BUTHSA M HENPEPHIBHOTO 00pa3oBaHUs,
IIEJIOCTHOCTh OOMICKYJIBTYPHOTO, JIMYHOCTHOTO M IIO3HABATEILHOTO Pa3BUTHSA
JUYHOCTH 00YJarOITHXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MareMaTHYE€CKOTO aHaln3a» SIBJSIETCS OJHUM W3
HanOoJIee 3HAYMMBIX B POTPaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOU CTOPOHBI,
OH O0ecrneunBaeT WHCTPYMEHTAIbHYIO 0a3y AJisi M3y4eHHUS BCEX ECTECTBEHHO-
HAyYHBIX KYpPCOB, a C JAPYTOH CTOPOHBI, (POPMHUPYET JIOTHUECKOE U abCTpaKTHOE
MBIIJICHWE YYalluxXcsd Ha YpOBHE, HEOOXOJAMMOM JUJIi OCBOCHHS KYpCOB
uH(OpPMATHKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax naHHOTO Kypca
y4YaImyecss OBJIAJICBAIOT YHUBEPCATLHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
dbopMyIHUpyeT CBOU JOCTUKEHUS B MaTEMaTHYECKOH hopme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPUEHTHUPOBATLCSA B COBPEMEHHBIX NU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOIh30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/me n3ydeHus
anreOppl W Hauajdl MaTEeMaTHYeCKOrO aHalli3a B CTapIledl IIKOJIe Yydalluecs
MOJIYYatOT HOBBIM OIBIT PEIICHUS TMPUKIATHBIX 3a/ad, CaMOCTOSTEIBHOIO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEPIpETaIluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBIIAOIIMMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obnagaeT 3HAUMTENHHBIM BOCHUTATEIBHBIM TMOTEHIUAIOM, KOTOPBIM
peanu3yeTcs Kak 4yepe3 y4eOHbI marepuaj, CIoCOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK M 4Yepe3 CHenuduKy ydeOHOW MesITCIIbHOCTH,



TpeOyroien CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJOJIKUTEIBHON
KOHILICHTPAIIMM BHUMAHHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3YIIbTAT.

B ocHoBe MeToanku oOydeHus anredpe U HayaiaM MaTeMaTUYeCKOro aHaIu3a
JICKUT JAEATEIbHOCTHBINA MPUHIIUI OOYUECHUSI.

CrpykTypa Kypca «Anredpa v Hadajia MaTeMaTUYECKOTO aHAJIN3a» BKITIOYACT
CIEAYIOIINE COAEPIKATEIIBHO-METOIUUECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTuueckoro
aHann3a», «MHOXKeCTBa U JIOTUKa». Bce OCHOBHBIE COAEPKATETBHO-METOIUIECKUE
JUHAA U3YYalOTCsl Ha MPOTSKEHUU ABYX JIET OOY4YEHHs B CTapuied IIKoJIe,
€CTECTBEHHO JIOMOJIHSS APYT JIpyTra U MOCTEIEHHO HACHIIAsACh HOBBIMU TEMaMUu U
paznenamu. JlaHHBIA KypcC SIBJISIETCSI MHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSET B
cebe colepkaHHE HECKOJIbKUX MAaTeMaTHMYeCKHX JIMCUUIUIMH:  anrelpa,
TPUTOHOMETPHUS, MATEMAaTUUECKUN aHaIU3, Teopusi MHOKeCTB U ap. [lo Mepe Toro
KaK yyaluecs OBJIaJIeBalOT BCE OoJiee MIUPOKUM MATEMAaTUUYECKUM alapaToM, Yy
HUX TIOCIIEIOBATEIbHO (POPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHUE CTPOUTh
MaTeMaTUYECKYIO MOJIENIb PEAJIbBHOW CUTYallMU, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa ¥ Havajla MaTEeMaTHYECKOTO aHalu3a», HJs pelieHus
CaMOCTOSITEIbHO  C(HOPMYJIMPOBAHHOM MaTeMaTHYECKOM 3ajaud, a 3aTeM
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

CopnepxaTenbHO-MeTOANYECKass TUHUSA «YUucina U BBIYMCIEHUS» 3aBEpILIACT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOH IKoJie. B crapield mkose oco0oe BHUMAHHUE YACISIETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJB30BaHUE PA3IUYHBIX (OPM 3alUCH JEHCTBUTEIBHOTO YKCIA, yMEHUE
pallMOHANIbHO BBIMOJHATh JEUCTBUSL C HUMH, J€JIaThb HNPUKUAKY, OLIEHUBATH
pesynbrar. OOywaromuecs TOJYYarOT HAaBBIKM NPUOMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JIEUCTBUI C YKCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
WCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OIIEHUBAHUSI YUCIOBBIX BHIPAXKECHUM.

JIunus «YpaBHEHUS W HEPABEHCTBA» PEANU3YETCS HA MNPOTKEHUU BCETO
OoOy4eHHMsI B CTaplied IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbI
MPETYCMOTPEHO PEIIEHNE COOTBETCTBYIOMUX 3amad. OOyuaromuecs OBIaJI€BAIOT
pPa3IMUHBIMU METOJAMHU PEUICHUs] 1EbIX, PallUOHAJIBHBIX, UPpPAIlMOHATBHBIX,
MOKA3aTeNbHbIX, JIOTApUPMUYECKUX U  TPUTOHOMETPUUYECKUX  ypPaBHEHHM,
HEPABEHCTB U UX cucteM. [loydeHHbIe yMEHUS UCTI0JIb3YIOTCS IPU UCCIEA0BAHUN
GyHKIHNA C TTOMOIIBIO TIPOU3BOMHON, PEIICHUM TPUKIAAHBIX 3a/ad W 3a7a4 Ha
HaxOXXJICHUE HAMOOJBIINX M HAWUMEHBINIUX 3HadyeHU GyHkuu. JlanHas
collepKaTesibHasl JIMHUS BKJIIOYaeT B ceOs Takke (QOpMUpOBaHUE YMEHUUN
BBITIOJTHATHL pacuérbl 1o ¢GopmysiaMm, MpeoOpa3oBaHUs IEJIbIX, PAMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHUI, a TaKKe BBIPAKECHUH,
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COJEpJKalMX CTENEHU U JorapupMmbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepuasa IpOUCXOANT NajbHEIIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBILUIEHUST ydaluxcs, (OpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX pPacCyKICHUH,
paboThl C CHMBOJBHBIMU (OpMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEeHCTB. AnreOpa npesyiaraet 3¢ hekTHBHbIC
UHCTPYMEHTHl JUIA pELICHUs IPAKTUYECKUX 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
IIOCJIEN0BATEIBLHOCTD U3YUEHU MaTepruaiia. Mi3yueHne cTeneHHom, oKa3aTeIbHOu,
jgorapu(pMUUECKON M TPUTOHOMETPUUYECKUX (PYHKIMM, UX CBOMCTB M TpaduKOB,
UCIOJIb30BaHue (YHKIUHN Ui pEelIeHus 3a/1a4y U3 IpYruX y4eOHBIX IPEIMETOB U
peanpHOM KM3HH TECHO CBA3AaHO KaK C MAaTEMATHUYECKHM AHAJIM30M, TaK U C
pelIeHeM ypaBHEHUN U HepaBeHCTB. IIpu 3ToM OoubllIoE BHUMAHUE YJENsSeTCs
(OpMUPOBAHUIO YMEHHUSI BbIpaXaTh (POPMyIaMH 3aBUCUMOCTH MEXAY pa3IuYHbIMU
BEJIMYMHAMH, UCCIEOBaTh MOJIY4YeHHbIE (YHKLIHUU, CTPOUTh HUX TpauKu.
Marepuai 3Toi coAepKaTeIbHON JIMHNUN HALIEJIEH HAa Pa3BUTUE YMEHUHN U HABBIKOB,
MO3BOJISIONIMX BBIPAXXAaTh 3aBUCUMOCTH MEXK]y BEJIMUMHAMU B pa3InyHON (popme:
aHAJIMTHUYECKOW, Tpaduueckod U cloBeCHOM. Ero wu3yueHue crnocoOCTBYyeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K O0O0OOIIEHHIO U
KOHKPETHU3al1H, UCIIOJIb30BAHUIO AaHAJIOTUH.

ConepxarenpHasg nuHUs «Havama mMareMaTrudeckoro aHaian3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYr KaK MaTeéMaTHYECKHUX, TaK W MPUKIAJHBIX 3a1ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIEN0BATh U
CTPOUTH rpapuKu (PyHKUUH, OPEAEIATh UX HAauOOIbIINE U HAUMEHbBIIINE 3HAUCHUS,
BBIUUCIIATH IUIOMAAd GUTYp U OOBEMBI Tel, HAXOAUTh CKOPOCTU M YCKOPEHUS
nporeccoB. JlaHHas conepaTeiabHas JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTHU
IIOCTPOCHUSI MATEMATHUYECKUX MOJENIEW pPEeajJbHbIX CHUTYallMi, HaXO0XIACHUS
HAaWJIy4llIeTO pElICHUs B MPUKIAIHBIX, B TOM YKCIIE COLUAIbHO-DKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHYECKOTO aHallu3a CIOCOOCTBYET
pa3BUTUIO a0CTPAKTHOTO, (POPMAIbHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(bopMHpPOBaHUIO YMEHUI paclo3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMAaTUKU B HayKe,
TEXHUKE M HucKyccTBe. OOydyaroumuecs Y3HAIOT O BBIJAIOIIMXCS pe3yibTaTax,
IIOJIyYEHHBIX B XOJI€ Pa3BUTHsI MAaTEMATUKU KaK HayKH, U UX aBTOPaX.

CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIEHA  JJEMEHTAM  TEOPUM  MHOXKECTB.  [€OpETHKO-MHOKECTBEHHBIE
MPEACTABIICHNS MPOHU3BIBAIOT BECH KypC IIKOJBHOM MATEMATUKH WU IMPEAJIararor
HanOoJiee YHUBEPCAIbHbBIN S3bIK, OOBEAUHSIONMN BCE pa3/eibl MATEMATUKU U €€
IIPUJIOKEHUM, OHU CBSI3BIBAIOT Pa3HblE MATEMATHUYECKHUE NUCLUIUIMHBI B €IMHOE
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nenoe. [loaToMy BaKHO JaThb BO3MOXKHOCThH IIKOJBHMKY INOHMMATh TEOPETHKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHalN3a» MPUCYTCTBYIOT
TAK)K€ OCHOBbl MAaTE€MaTHYECKOIO0 MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOEHMSI MOJIENIEN peabHbIX CUTYyallUi, NCCIIEI0BAHUS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
WHTEPHPETALNN OJYYEHHBIX PE3YyIbTaTOB. Takue 3aaHusl BIUIETEHBI B KaXKIbIH U3
pa3esioB MPOrpaMMBbl, OCKOJIBKY BECh MaTEpUaJl Kypca IUPOKO UCIIOJIb3YETCS IS
pelIeHus] NPUKIAIHbIX 3aAad. [Ipy pemeHunm pealbHbIX NPAKTHYECKUX 3adad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAWUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOJNb30BaTh AHAJIOTHIO, 0000LATh U KOHKPETHU3UPOBAThH
npobnemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIECHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTE€MaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM m1aHe Ha U3y4yeHHe Kypca anreOpbl M Hayall MaTeMaTHUYeCKOro aHaIn3a
Ha 0a30BOM ypOBHE OTBOJAMTCA 2 yaca B Hegemo B 10 kiacce, Bcero 3a rop
oOy4denwus — 68 gacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonanpabie uncina. OOBIKHOBEHHBIC W JECATUYHBIC POOH, MPOIICHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApupMeTHUeCKHe  Olepamuu  C
palMOHAIbHBIMU YK CIIAMU, TPE0Opa30BaHUs YUCIOBBIX BbIpakeHUl. [IpumeHenue
npo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAaHUU U PEaJIbHOM KU3HH.

JlelictBuTenpHble yucha. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIA.
Apudmernueckue orepandd ¢ JIeHCTBUTEIBHBIMUA 4uciaamu. [IpuOmmkEHHBIC
BBIUHCIICHUS, [IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenb ¢ 1menbiM  mokaszarteneM. CranmaptHas Qopma  3ammcu
JNeUCcTBUTENB HOTO uucna. HMcmons3oBanue monxonsmied  ¢GopMbl  3alucu
JICVCTBUTEIBHBIX YHCEN JI1 PEIICHUS MPAKTUUYECKUX 3a1a4 U MPEICTABICHUS
JTAaHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JlecTBust ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CreneHb ¢ palMOHAIBHBIM TMTOKa3zaTenaeM. CBOMCTBA CTEIICHM.
Jlorapudm yucna. JleciTuuHbIE U HATYypaJIbHBIE JIOTAPU(PMBI.

CHHyC, KOCHHYC M TaHT€HC YHCIIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
ApKTaHI'€HC YKCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OCHOBHBbIE
TPUTOHOMETPHUUECKUE (HOPMYIIBI.

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

[IpeoOpa3zoBaHue BhIpaXXEHH, COAEPIKAITUX JTOTapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

[Toka3zaTenbHbIE YPaBHEHHS U HEPABEHCTBA.

JlorapudmMuyeckre ypaBHEHUSI 1 HEPABEHCTBA

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IprumeHeHne ypaBHEHUI U HEPABEHCTB K PEICHUIO MATEMATHYECKUX 3a/1a4 U
3aJlay U3 pa3auvHbIX 001acTel HayKu U peaibHOU KU3HHU.



DyHKUMH U TPaPUKH

OyHkumsa, crnocodsl 3amaHus ¢GyHknuu. ['paduk dysknuu. B3anmHO
oOpartHbie (QYHKITUH.

ObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHU Qynkuuu. Hymm yskumu.
[TpoMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.

Crenennast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MokazareneM. E€ cBoiicTBa u
rpadguk. CsoiictBa u Tpaduk KopHS N-oif crenenu. Iloka3zarenvHas u
Jorapudmuyeckas GyHKIIUU, X CBOMCTBA U TpadUKU.

TpuronomeTpuyeckasi OKPYXHOCTb, ONpPEICICHUE TPUTOHOMETPHUUIECKHUX
(bYHKIIMIT 4UCIOBOTO apryMEHTa.

Havana maTeMaTH4eCcKOro aHaJIm3a

[TocnenoBarenbHOCTH, CHOCOObI 3aJJaHus NOCJIe0BATEIBHOCTEH.
MOHOTOHHBIE MTOCJIEIOBATEIFHOCTH.

ApudmeTrnueckasi 1 TeOMETpHUECKast Mporpeccur. beckoHeuHo yObIBaromias
reoMmerpuyeckas nporpeccus. Cymma O0€CKOHEUHO yOBIBAIOILEH MeOMETPUUYECKON
nporpeccud. PopMyiia CIOXKHBIX MPOLEHTOB. Vcronb3oBaHWE MPOrpeccuu st
pELICHUs pealibHBIX 3aj]ad MPUKIAJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

MHoxecTBO, onepanuu HaJ MHOXecTBamu. J(umarpammsl Jilsiepa—BeHHa.
[TpuMeHeHrne TEOpEeTUKO-MHOKECTBEHHOIO ammapara JJisi OMNHMCAHUS peallbHbIX
IIPOLIECCOB U SIBJICHUM, TP PEIICHNUH 3a]a4 U3 IPYTUX yYEOHBIX MIPEIMETOB.

Omnpenenenue, TeopeMa, CIeICTBUE, T0KA3aTEIbCTBO.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeObHOrO mpenmera «Marematuka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHHE Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHusl CIEAYIOMIMNX JIUYHOCTHBIX,
METaNpPeMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTrpamMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

['parxtaHCKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTBIO TPAKTAHCKON MO3UIIUK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UIEHTUYHOCTH, YBAXKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNU U
OTJIbIXa, peryiisipHas pu3nyeckasi akKTHBHOCTD); (PU3UUIECKOTO COBEPIICHCTBOBAHMUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HAaHUEM TJ00aJbHOTO XapakTepa HSKOJOTMYECKUX MpoOJeMm;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
00J1aCTH OKPY’KAFOIIEH CPe/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OTICHKH MX BO3MOYKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW MESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTU4YeCKOM KYyJIbTYpOHM KaK CpEJACTBOM TO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATEIbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTepU3yITCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2yIAMUBHbIMU OeUCEUIMU.

1)  Vuusepcarvnvie  nosmasamenvhvle  Oelicméus, — 00eCnevuU8arom
Gopmuposanue 6a308blX KOSHUMUBHBIX Npoyeccos oobyuarowuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYycaowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOUICHWUH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;



BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CY>KJCHUS:
YTBEpAUTENIbHbIE U OTpPULIATENbHbIE, €AMHUYHBIC, YaCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTUBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHHSIX;
npejiaraTb KpUTEPUU AJIs BBIABIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUHIA;
JieNIaTh BBIBOJABI C MCIIOJNIB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJIECHUN (MPSIMBIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTALIMIO,
IPUBOJUTH IHPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh CIOCO0 pernieHus y4yeOHOW 3aiauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIbCKHUC I[CfICTBHiI:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATENbCKUNH MHCTPYMEHT MO3HAHUS;
(bopMyaMpoOBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, HPOoOIeEMY,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENILHO CIUTaHUPOBAHHBIN HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHHIO OCOOEHHOCTEH MaTeMaTH4EeCKOTO
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

POTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTATbH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

PaGoTa ¢ undopmarnueii:

BBISBJIATH 1e(pUUIUTHI MH(OPMALIMH, TaHHBIX, HEOOXOAMMBIX JUIsl OTBETA Ha
BOIPOC U JJIsI pEUICHUS 3a/1auu;

BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTAaBICHMUS,

CTPYKTYpPHpPOBaTh UH(OpPMAIKIO, MPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaJEKHOCTD uH(popMaIn o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.
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2)

Yuusepcanonvie  KomMmynuxamuenwle Oelicmeus, obecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OYUATOUWUXCSL.
OO01ieHue:

BOCIPUHUMATH U (DOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IMHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOAY PEIICHUs
3aJ1a4l, KOMMEHTUPOBATh NIOJYyUYEHHBIN PE3yJIbTaT;

B X07ie 00CY’KJeHH 33a]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYX/1aeMOU TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJI€H, HAIICJICHHBIE Ha TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yMe U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOI popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaThl  pPEIICHHUs]  3aJayd,  JIKCIEPUMEHTA,
MCCJIEI0BAHMUSI, IPOEKTA; CAMOCTOSATEIBHO BEIOMPATh (POPMAT BBICTYIICHHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

MIOHMMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMaHAHOW U MHIWBHIYaJIbHON
paboThl TpU pelIeHUM YYEeOHBIX 3aJay; NMPUHUMATH 1I€JIb COBMECTHOMU
NEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOM  paloThlI,
pacmpenenartb BuAbl padOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpoOIecC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CyKaeHUsI, OOMEH MHEHHIA,
«MO3TOBBIE€ MITYPMb» W WHBIC); BBINOJHATh CBOIO YacTh pabOThI U
KOOPAMHUPOBATH CBOM JEUCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

3) Yuusepcanvuvie pecyiamuesnsle oeticmausi, obecneuusarom hopmuposarue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCTIU.
Camoopranu3zanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATh CIIOCOO PEIICHHUS C

y4€TOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedJeKkcun Kak OCO3HAHHS
COBEPIIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIeCcca U pe3ysbTara
pelieHusT MaTeMaTHICCKOH 3a1aum;
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e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTD IPU PEUICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJECHHBIX OIMIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUSI WIM HEJIOCTHXKECHUS PE3yJIbTaTOB ACATEILHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOTro Kypca «Anrebpa u Hayaima MaTEeMaTHUYECKOTO aHAIIA3a)
Ha YPOBHE CpPEIHEro OO0IIero oOpa3oBaHUS JOJDKHO 00ECIIeUHMBATH JTOCTHKCHUE
CIICAYIOIINX TPEMETHBIX 00pa30BaTEIbHBIX PE3YIIBTATOB:

10 KVIACC

Yuciia ¥ BbIYHCICHUSA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE MW JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHA U JAeCATUYHAS Ipo0b, TPOLEHTHI. ONepUpOBaTh NOHATHEM: CTENEHb
C pallMOHAJBHBIM ITOKA3aTEIIEM.

OmnepupoBaTh NOHATHUAMHU: JOrapupM uucia, ASCITUYHBIE U HATypalbHbIE
JorapupMsl.

Bemonuate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TpUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeJ1aTh IPUKUAKY U OLICHKY PE3yJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTeslieM; CTaHAapTHAs
dbopma 3amMcH JAEUCTBUTENBHOTO YMCIA, KOPEHb HAaTypaJbHOW CTENEHH;
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

OnepupoBath MOHATUSAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIKCh MTPOU3BOJILHOTO YIJla Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
(GyHKUIHU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
palrOHAIbHOE, HPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; NPUMEHATH CBOMCTBA
CTETIEHH JJs M[peoO0pa3oBaHUA  BBIPAXKECHHM;  ONEpUPOBATH  MOHATHSIMHU:
MIOKA3aTEJIbHOE YPAaBHEHHME M  HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIbI
MTOKA3aTEJIbHBIX YPABHEHU U HEPABEHCTB.
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BoinonHsATh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX Jorapugmel;
OTIepUpPOBaTh MOHATUAMU: JOrapu(pMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUITBI TIOTApU(MUUYECKUX YPaBHEHUIN U HEPABEHCTB.

TPUTOHOMETPHUYECKOE YPABHEHUE;

BoInonHATh peoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUN M peIIaTh
TPUTOHOMETPUUECKNE YPABHECHMUS.

BoInonHATh mpeoOpa3oBaHus IENbIX, PANMOHAIBHBIX U HPPAlMOHATBHBIX
BBIPKEHHI U PEIIaTh OCHOBHBIE THIIBI LIEJIBIX, PAIMOHAIBHBIX U UPPALMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JIJISl PELICHUSI MATEMAaTHYECKUX 3a]a4
U 3aJ1a4 U3 Pa3IMYHbIX 00J1acTe HAYKH U PEaTbHOM KU3HH.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXKEHNUs, YPABHEHHMs, HEPABEHCTBA II0 YCIOBHIO 3aJa4d, MCCIEIOBATh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAaHUEM alllapaTa anreopsbl.

DOyHKUMH U TPaPuKn

OmnepupoBaTh MOHATHSAMH: (QYHKIHMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
ONpENENeHUs] U MHOXECTBO 3HayeHH (yHKuuu, rpaduk (QyHKIHMHU, B3aHUMHO
oOpatHbie  ¢QyHKIMH, TpaduKd  TMOKa3aTeabHOM, Jorapu@mMuyecko u
TPUTOHOMETPUUECKUX (PYHKUUN; N300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
VICITOJIB30BATh JJIs PELICHUS] YPABHEHHUI U HEPABEHCTB.

OmneprpoBaTh NOHATUSAMU: YETHOCTh U HEYETHOCTh PYHKIMHU, HYIH (PYHKLINH,
IIPOMEXYTKHN 3HAKOIIOCTOSHCTBA.

Hcnonb3oBaTh rpaduky GyHKIMMA 715 pelieHus] ypaBHEHUH.

Crpoutb M yuTaTh TpaduKu JTUHEHHON (PYHKIUMU, KBAAPATUYHON (DYHKIIUH,
CTETEHHOM (PYHKIIMHU C IIEJIbIM ITOKa3aTeeM.

Hcnonp3oBate rpaduku (QYHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJlad U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
YKU3HH; BhIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Havana MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
reOMETPUYECKAsl IPOIPECCUH.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YObIBalollasg TeOMETpUYECKast
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKON MPOTPECCUH.

3anaBath MOCIEAOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IMOCIEIOBATEIBHOCTEN U MPOTPECCUN IS PEIIEHUS
peaNbHBIX 3aJ1a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

OnepupoBath MOHATUSMU: MHOXECTBO, ONEPAlUU HaJl MHOXKECTBAMHU.
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Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis OMMCAHUS PEabHBIX
MIPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yU4EOHBIX MTPEAMETOB.

OnepupoBatb  MOHSATUSIMU: onpeJieNieHre,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTBO.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
n/n NPOrpamMMmbl Bcero Koutpobire o0pa3oBaTe/bHbIE Pecypchl
padoTshI
MHokecTBa palMOHAIIbHBIX U
1 JNIEUCTBUTENLHBIX YHcell. PaonaabHbIe 14 1 DI'NC «Mos mkoiay
YpaBHEHHUS U HEPABEHCTBA
9 Apudmernaeckuii KOpeHb N—0i CTETIeHH. 10 1 OI'NC «Mos mkona»
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
3 Oyukuun U rpaduku. CTeneHs ¢ HelbM 3 0 OI'NC «Mos mkoma
IIOKa3aTeseM
CreneHsb ¢ pallMOHaJIbHBIM ITOKA3aTENEM. OI'NC «Mos mkona»
4 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 11 1
YPaBHEHUS U HEPABEHCTBA
5 Jlorapudmuueckas GyHKIUS. 12 1 OI'NC «Mos nikona»
Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.
6 ITocnenoBarenbHOCTH U POTPECCUH 2 0 OI'UC «Mos mkoma»
®opMyiibl OI'NC «Mos mikona»
7 TpUroHoMeTpuu. TpuroHomerpuyeckne 13 1
ypaBHEHUS
8 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3 1 OI'YC «Mos mkoia
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 6
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka KoHTposibHbIe uuppoBbIe
Bcero oOpa3oBaTe/ibHbIE
padoThI pecypesI
1 MHOXeCTBO, onepauy HajJ MHOKECTBAMM. 1
Huarpammel Ditnepa—Benna
Panmonaneubie yncia. OObIKHOBEHHBIE U
2 JECATUYHBIC IPOOH, TIPOLICHTHI, 1
OecKOHEYHbIE IEPUOANYECKUE APOOH
Apudmerndeckue onepaum ¢
3 panMoHATBHBIMH YHCIIAMH, 1
peoOpa30BaHUS YUCIOBBIX BhIPAKECHHIMA
[Ipumenenue apobeii u NPOLEHTOB IS
4 pEeLIEeHHS TPUKIIAIHBIX 33/1a4 U3 Pa3InYHbIX 1
OTpacieil 3HaHUW U peabHON KU3HU
5 JerictButensHble yncna. PanonanbHbie U 1
HppaIMOHAIIbHBIE YHCIIa
[TpubnmxEHHBIE BRIYUCIICHUS, TIPaBHUIIA
6 OKpYTJIEHUS, IPUKU]IKA U OLIEHKA 1
pe3yibTaTa BEIYUCICHUN
7 BxonHas koHTposbHas paboTa 1 1
8 Apudmernieckre onepanuu ¢ 1
JEHCTBUTEILHBIMU YU CIIAMU
9 ToskgecTBa U TOXKIECTBCHHEIE 1

npeoOpa3oBaHUs
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10 VYpaBHeHHEe, KOPEHb YPaBHEHUS 1

11 HepaBeHcTBO, pelnieHre HepaBeHCTBA 1

12 MeTtoa nHTEpBaAIOB 1

13 Metoxa nHTEpBAIOB 1

14 Pemienue nenbix U 1poOHO-paIMOHAIBHBIX 1
YpaBHEHHI U HEPaBEHCTB

15 Apudmernaeckuii KOpeHb HATYPaTbHON 1
CTENEeHU

16 CaoiicTBa apu(MeTHYeCKOro KOpHs 1
HaTypaJbHOH CTeNeHU

17 JlelicTBus ¢ apuhMeTHUECKUMU KOPHIMU N— 1
Ol cTeneHu

18 JleiicTBus ¢ apu(pMETHUECKUMU KOPHIMH N— 1
Oif cTeneHu

19 Pemenne nppanoHalbHBIX ypaBHEHUN U 1
HEPABEHCTB

20 Pemenne nppanoHalbHBIX ypaBHEHUN U 1
HEPABEHCTB

21 Pemenne nppanoHaNbHBIX YPABHEHUN U 1
HEPaBEHCTB

29 Pemenue nppannoHaabHbIX ypaBHEHUN U 1
HEPABEHCTB

23 CaoiicTBa u rpaduk KOpHS N-0if CTETIeHN 1
KonTponbhas pabota no teme

24 "ApudpmeTrnueckuii KOpeHb N—OW CTENEeHH. 1

WppanmonansHble ypaBHEHUS U
HepaBeHCTBA"
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I'paduk yakuun. O6MaCTh ONpeIeTICHUS U

25 MHOXECTBO 3HaueHui pyHkmuu. Hymm 1
¢ynkuuu. [IpoMexxyTKH 3HAKOIIOCTOSIHCTBA

26 Yérable 1 HeUETHBIC (PYHKIIUU 1

97 CrenenHas GyHKLUS C HATYPAJIbHBIM U 1
1esbIM nokaszareneM. E€ cBoiicTBa u rpaguk

08 CreneHb ¢ paroHAIEHBIM TIOKA3aTEIeM. 1
CBolicTBa CTENEHU

29 [IpeoOpazoBaHue BEIPAKCHHH, COIEPIKALTUX 1
panroHaIbHbIE CTENICHH

30 [IpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
panMoHaIbHbIE CTEICHU

31 [IpeoOpazoBanme BhIpaXKEHUN, CONEPKAIIIX 1
parroHaIbHbIE CTENICHH

32 [Toka3zaTenbHBIC YpaBHEHUS 1 HEPABEHCTBA 1

33 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1

34 [TokaszaTenbHble ypaBHEHUS U HEPABEHCTBA 1

35 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1

36 [Toka3zaTenbHBIC YpaBHEHUS 1 HEPABEHCTBA 1

37 IToka3zarenbHast QyHKIMS, €€ CBOMCTBA U 1
rpaduk
KonTponbnas pabora no teme ""Crenens ¢

38 parMoHaATFHBIM TTOKa3aTeNeM. 1
IToka3zarenbHas pynkuus. [lokasarenbHble

AaBHEHUS U HEpaBeHCTBA"

yp P

39 Jlorapudm yucna

40 JlecATUYHBIE U HaTypaJIbHbIE JTOTapH (MBI
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[IpeoOpa3oBaHue BEIpAKEHHH, COIEPIKALITIX

41 1
sorapudmpl

42 [IpeoOpa3oBanue BEIpaXKEHUN, COACPIKAIINX 1
norapupmbl

43 [Ipeobpa3oBaHue BbIpaKEeHH, COIEepPIKALIUX 1
sorapudmbl

44 Jlorapudmudeckne ypaBHCHUS U 1
HEpaBEHCTBA

45 Jlorapudmudeckne ypaBHCHUS U 1
HEpaBEHCTBA

46 Jlorapudmuueckue ypaBHEHUS U 1
HEpaBEHCTBA

47 Jlorapudmudeckue ypaBHEHUS U 1
HEpaBEHCTBA

48 Jlorapudmudeckue ypaBHEHUS U 1
HEpaBEHCTBA

49 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpaduk
KonTponbhas padora no teme " CBoiicTBa

50 norapudmos. Jlorapudmudeckne 1
YpaBHEHUs U HEpaBeHCTBA"
Apudmernueckas U reoMeTpuyecKas

51 nporpeccuu. Mcnonp30BaHre IPOTPECCUU 1
JUTSL pEIICHUs] PeaTbHBIX 33134
MPUKIIQJHOTO XapaKkTepa
beckoneuHo yObIBarolasi reoMeTpudecKas

52 nporpeccusi. Cymma 6€CKOHEUHO 1

yOBIBAIOIIEH T€OMETPUIECKOMN POTPECCUH
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CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOIO

53 1
apryMeHTa

54 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

55 onpeielIeHue TPUTOHOMETPUUECKHUX 1
(GyHKLMN YHUCIOBOTO apryMeHTa

56 DopmyIbl TpUBEICHUS

o7 DopMyJIbl CIHOKEHUS

58 Cymma u pazHocTb cuHycOoB. Cymma u 1
Pa3HOCTh KOCUHYCOB.

59 Cunyc, KOCHHYC ¥ TaHT€HC TTOJIOBUHHOTO 1
yria.

50 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPA)KCHUIN
KontponsHas padota no teme "Popmyibl

61 Tpuronomerpuu. IlpeoGpazoBanue 1
TPUTOHOMETPUUYECKUX BhIpayKEeHHH"

62 Pemenuie TpUroHOMETpHUUECKUX ypaBHEHUN 1

63 Pemenne TpUroHoOMEeTpUUECKUX ypaBHEHUI 1

64 Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHUN 1

65 Pemenne TpUroHoOMEeTpUUECKUX ypaBHEHUI 1
O0o001enue, cucTeMaTH3alus 3HaHUH 3a

66 Kypc anreOpbl 1 Hadyal MaTeMaTH4eCKOTro 1
anayim3a 10 kiacca

67 HroroBast koHTpobHAs paboTa 1
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O0001menue, cucTeMaTH3alds 3HAHUH 3a

68 KypcC aJIreOpbl ¥ Hayall MaTeMaTUYECKOTO 1
ananu3a 10 kiacca
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOINUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Anrebpa u Havana ananuza 10-11 kmacchl: 6a30BbIN U YTIIYOJICHHBIN YPOBHH.
[II.A.AnumoBg, FO.M. Konsrun, M.B. TkaueBa MockBa «IIpocsenienune» 2023

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e Aure6pa u Hayana aHanu3a 10-11 kimaccel: 6a30BBIN U YITyOJeHHBIN
ypoBHu. [1I.A.AnumoB, FO.M. Konarun, M.B. TkaueBa MockBa
«ITpocsemienue» 2023

e AnreOpa u Havasa aHanu3a 10 kiacc: 0a30BbIM U YIITyOJIE€HHBIA YPOBHH.
KO.M.Kosnarun, M.B.Tkauesa, H.E. ®enoposa, M. 1. llaGynnn MockBa
«IIpocsemenue» 2019

e AureOpa u Hayana aHanu3a 10 kmacc: 0a30BbI ypoBeHb. A.I.Mep3iisik,
J.A.Homuposckuii, B.b.Ilononckuii. MockBa «Benrtana-I' padp»2017

o 3yuenue AnreOpsl 1 Hayan Matemaruueckoro ananusa H.E.®@enoposa,
M.B.TkaueBa. Mocksa «IIpocsemenne»2008

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
1. «kEnrHOE OKHO 0CTyna K 00pa30BaTeIbHbIM pecypcamm»-
http://windows.edu.ru/
2. «Enunas xomnekuus HuppoBbIX 00pa30BaTEIbHBIX PECYPCOBY -
http://school-collection.edu.ru/
3. «DenepanbHblil HEHTP UHHOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYPCOBY -
http://fcior.edu.ru/ http://eor.edu.ru
OopaszoBarenbHbie UHTEpHET-IOPTAJIBI
1. Caiit MunucrepcTa oopa3oBanus u Hayku P® http://www.mon.gov.ru
2. Caiit Poco6pazosanus http://www.ed.gov.ru
3. denepanbHblil mopTan «Poccuiickoe odpazoanue» http://www.edu.ru
4. Poccuiickuii obpa3zoBaTenbHbIi moptai http://www.school.edu.ru
5. Karasnor y4eOHbIX U31aHU, STIEKTPOHHOTO 000PYI0BAHMS U SJICKTPOHHBIX
o0Opa3oBaTeIbHBIX PECypCoB A 001ero oopazosanus http://www.ndce.edu.ru
6. konpHbId mopTan http://www.portalschool.ru
7. ®enepanbubiii nopran « MHGopMamoOHHO-KOMMYHHUKAITMOHHbBIE
TEXHOJIOTMH B 00pa3zoBanum»http://www.ict.edu.ru
8. Poccwuiickuii mopTai oTKpbITOro oopasosanus http://www.opennet.edu.ru
9. ITopran Math.ru: OubnnoTeka, MeIMaTeKa, OJTUMITHA/IbI, 3a/1a4H, HAyYHbIC
IIKOJIBI, UICTOPHS MaTeMaTuku http://www.math.ru
10. I'azeta «Maremarukay» M3garensckuit Jlom «llepBoe ceHTIOps»
http://www.math.1september.ru
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http://fcior.edu.ru/
http://eor.edu.ru/

11. MaTemaTuka B IIKOJIE — KOHCYJIbTALIMOHHBINA HEHTP
http://www.school.msu.ru

12. Yunrenbckas raseta http://www.ug.ru

13. Tazera «1 ceHTIOps» WWW.1september.ru

14. UnTepl'Y.ru — UaTepHeT-rocyaapctBo yuutenei http://www.intergu.ru

15. Cetb TBOpUeckux yuutenei http://www.it-n.ru

16. XKypuan «Hayka u oopazoBanue» http://www.edu.rin.ru

17. MexxaynapoiHas accoruanus «Pa3puBaromiee ooyuenue» - MAPO
WwWWw.maro.newmail.ru

18. Caiit LlenTpa cuctemMHo-aesTebHOCTHOM neaaroruku «lllkona 2000...»
www.sch2000.ru
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