KonbiTKoBa
KaHHa
MnbnHnyHa

MUHUCTEPCTBO IMPOCBEIEHUA POCCUHUCKON ®EJEPALIUA
MunucTepcTBO 00110 M NPOPeCcCHOHAIBHOr0 00pasoBanus PocToBckoi
o0Js1acTu
YnpasJjienue oopazoBanusi ropoaa Pocrosa-na-Jlony

MYHHIIUNIAJIbHOE OI0I7KeTHOE 00111e00pa3oBaTe/ibHOE YUpeKAeHUE ropoaa
PocroBa-na-Jlony «JIumeit Ne20) umenu B.ILIToassnnuko»

COI'ZTACOBAHO PACCMOTPEHO H
Ha 3acenannu PEKOMEH/IOBAHO K
METOIUYECKOIO COBETA. YTBEPKJIEHHUIO
IIpoTOKOI METOANYECKOTO pelLIeHnEM [Ie1arOrH4ecKoro
coseta Nel ot 30.08.2023 coBera, mpoTokoa Ne 1 ot
30.08.2023
PABOYAS ITPOI'PAMMA

(ID 2515171)

yueOHOro npeaMera «Ajaredpa 1 Ha4ajaIa MATEeMAaTHYECKOT0 AaHAIU3A.
ba3oBblii ypoBeHb»

s ooygaromuxcs 10 kimaccoB

r. PocroB-na-{ony 2023r.

HHOACHUTEJIBHASA 3AIIMCKA



Pabouas nporpamMma yueGHOTro Kypca «Anredpa u Hadajza MaTeMaTHYECKOro
aHanm3a» 0a30BOro ypoBHs ais oOywarommxcsi 10 —11 knaccoB pa3paboraHa Ha
ocHoBe DeniepalibHOTO TOCYIapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAAPTa CPETHETO
obuiero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, U TPAAMIINNA POCCUICKOTO
obpasoBanus. Peanuzanusi mporpaMMbl OOECIIEUMBAET OBJIAJEHHE KIHOUEBBIMU
KOMIIETEHLIUSMHU, COCTaBISIOUIMMU OCHOBY JJISi CAMOPA3BUTHSI M HENPEPHIBHOTO
00pa3oBaHMsl, LETOCTHOCTh OOLIEKYIbTYPHOI'O, JUYHOCTHOTO M ITO3HABATEIBLHOIO
Pa3BUTHS JINYHOCTH O00yYaIOIIUXCSI.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa u Hayana MaTeMaTHYE€CKOTO aHalv3ay SBISETCS OAHUM W3
HauboJee 3HAYMMBIX B IPOrpaMMe CTapiieil MKOIbl, TOCKOJIBKY, C OHOW CTOPOHBI,
OH o0ecreynBaeT MHCTPYMEHTAJIbHYIO 0a3y IJisi M3y4eHUsS BCEX €CTECTBEHHO-
HAYYHBIX KYpPCOB, a C JIPYrodM CTOPOHBI, (POPMUPYET JIOTUUECKOE U aOCTPAKTHOE
MBIIIUICHUE YYalluxcsi Ha YpPOBHE, HEOOXOJUMOM JUIsi OCBOCHHUSI KYpCOB
uH(GOPMATHKH, 00IIIECTBO3ZHAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax manHoro kypca
yYalllecsl OBJIAJICBAIOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOW HAyKH, KOTOpas
bopMyIHUpPYET CBOU JOCTHKEHUS B MaTeMaTUUECKO dhopme.

Kypc anreOpsl u Hauaja MaTreMaTU4eCKOro aHaIu3a 3aKJaJbIBA€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMHUH, OHOJIOTHHM, TOHUMaHUS
OCHOBHBIX TCHJICHIINA OSKOHOMUKH H OOINECTBEHHOW IKWU3HM, IIO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBHIX U KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW *U3HU. B Toxe Bpems oBiajieHue
a0CTpaKTHBIMM W JIOTMYECKH CTPOTMMH MAaTEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaeT YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH WCTHHHOCTH
YTBEPAKACHUS, UCIIOJIb30BATh 0000IICHNE U KOHKPETU3AlUI0, a0CTparupoBaHue u
aHaAJIOTruI0, POPMUPYET KpEaTUBHOE U KPUTHUECKOE MbllieHue. B xone u3yuenus
anreOppl W Havall MaTEMaTHYECKOro aHajin3a B CTapIIed IIKOoJe ydaruecs
MOJIy4alOT HOBBIM ONBIT PEIICHUS MPUKIAJHBIX 3a7a4, CaMOCTOSTEIbHOTO
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJIENEH peaibHbIX CUTyallMd W HHTEpIpeTaluu
MOJYYCHHBIX  PEIICHHM, 3HAKOMSATCS C  TOpUMEepaMH  MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE MU B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc o6nagaer 3HaYuTEIBHBIM BOCHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIM
peann3yercsl Kak uyepe3 y4eOHbIM Marepuai, CIOCOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK W 4Yepe3 chernupuky ydeOHOW NesaTebHOCTH,
TpeOyroien CaMOCTOATEIIbHOCTH, aKKypaTHOCTH, POJIOTAKUTEITHHON
KOHIEHTPAIIMN BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIYYeHHBINA PE3YNIbTaT.



B ocHOBe MeTouku 00y4ueHHs anredpe U HauyajgaM MaTeMaTHYECKOIro aHalIn3a
JEKUT JAEATEIbHOCTHBIA MPUHLIUI O0YUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hayaiaa MaTeMaTHUYECKOrO aHaJIN3a» BKIIOYAET
CIEIYIOLIME COJIePKATEIbHO-METOANYECKUE JIMHUM: «YHcIa W BBIYMCIICHHS,
«DyHKIMH U TpapuKn», «YpaBHEHUS U HEPAaBEHCTBa», «Hayana mareMaTrueckoro
aHanusa», «MHOXKeCTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATENBHO-METOAUYECKUE
JUHUM W3Yy4aloTCsd Ha MPOTSHKEHMHM JABYX JIET OOy4YeHUs B CTaplled IIKOJIE,
€CTECTBEHHO JIOMOJHSAA APYT JIpyra U MOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMH U
paznenamu. J[aHHBIA KypcC SIBJII€TCS MHTETPATUBHBIM, MOCKOJbKY OOBEIMHSIET B
ceObe comepKaHWE HECKOJBKMX MaTeMaTHYeCKMX JUCHMIUIMH:  airedpa,
TPUTOHOMETPHS, MATEMAaTUUECKNI aHAJIN3, TEOpHUs MHOXKECTB U Ap. I1o mepe Toro
KaK ydJalluecs: OBJIaJIeBalOT BCE Oosiee IMMPOKUM MAaTEMaTUYECKUM ammapaToM, y
HUX IIOCJIEJJOBATEIbHO (OPMHUPYETCS U COBEPIICHCTBYETCSI yYMEHUE CTPOUTH
MaTEMAaTUYECKYI0 MOJIENb PEaIbHON CUTYyalluH, IPUMEHSATh 3HAHUS, I0OJIy4EHHBIC B
Kypce «Aurebpa W Hadaga MAaTEMAaTHYECKOrO0 AaHalIM3a», Uil PEIICHHUS
CaMOCTOSITENILHO  C(OPMYJIMPOBAHHOM  MAaTeMaTU4ECKOW 3ajadd, a 3aTeM
UHTEPIPETUPOBATD MTOJYYEHHBIN PE3yNIbTaT.

CopepxarenbHo-MeTOAMYECKasl JIMHAA «HUHUCiia M BBIYMCIICHHS) 3aBEPIIAET
(opMHpOBaHME HABBIKOB MCIOJIb30BAHMS JIEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
Ha4yaTO B OCHOBHOH IKoje. B crapmeil mxkone ocoboe BHUMaHUE yIEISAETCS
(OPMUPOBAHUIO TPOYHBIX BBIUMCIUTEIbHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCTOJIb30BAaHUE PA3NMUYHBIX (OPM 3amUCH JAEUCTBUTEIBHOIO YMCIA, yMEHHE
palMOHAIBHO BBINOJIHATh JEHCTBUA C HUMH, J€laThb HNPUKUIKY, OLEHUBATH
pe3ynbrar. OOyuyaromiypecs NOJYyYalOT HAaBBIKM MPUOJIMKEHHBIX BBIYMCICHUH,
BBIMIOJIHEHUS JEHCTBUM € 4YHMCIaMu, 3allMCaHHBIMU B CTaHJIApPTHON Qopme,
UCIIOJIb30BaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHHUIA.

JIuaus «YpaBHEHMsST M HEPABEHCTBA» PEATU3YyETCsd HA NPOTSIKEHUH BCETO
oOyueHusi B CTaplleld IIKOJE, IOCKOJBbKY B Ka)XJIOM pasziene MpOorpaMMbl
OPEeyCMOTPEHO PEIIEHNE COOTBETCTBYIOUIMX 3anad. OOydaroluecs: OBJIaJeBalOT
pazIMYHBIMM METOJAMU PELIEHUS LEJbIX, PAUUOHAIBHBIX, HPPALUOHAIbHBIX,
NOKA3aTeNbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  YPaBHEHUH,
HEPaBEHCTB U uX cucteM. [lonydeHHble yMEHUs UCIIOIB3YIOTCS IPU UCCIIEI0BAaHUU
(YHKIMI C TOMOIIBIO MPOU3BOJHON, PEIIEHUWH MPUKIAJHBIX 3a/7ad W 3a/1ad Ha
HaXOXJEHUE HauOONbIIMX W HAUMEHBbIIMX 3HayeHUud QyHKkuu. JlanHas
collepKaTesibHas JIMHMS BKJIIOYaeT B ce0s Takke (QOpMUpPOBAHUE YMEHUU
BBIMOJIHATH pacu€rel 1o QopMmyiaM, NpeoOpa3oBaHUs ILENbIX, PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKECHHMM, a TAKXKE BBIPAKEHUH,
coJepKallluX cTerneHu U Jorapudmel. braromaps uzydeHHro anreGpanyeckoro
MaTepHalia IPOUCXOIUT JajdbHENIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPaKTHOT O



MBIIIUICHUST ydamuxcsi, (GOPMUPYIOTCS HABBIKM JICIYKTUBHBIX PacCyXJICHHH,
paboThl C CHUMBOJBHBIMU (GOpMaMH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PAaBEHCTB M HEPaBEHCTB. Alrebpa mpeniaraet 3pQpexTuBHbIC
UHCTPYMEHTBHI JJI1 pEIICHUsI NPaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKHU.

CopepxxarenbHo-MeToANYecKass JuHUA «DyHKIMU © TpaduKu» TECHO
NEepEIUIeTaeTCs C APYTUMU JJUHUSIMU Kypca, MMOCKOJIbKY B KAKOM-TO CMBICJIE 33]1aET
NOCJIEOBATEIBHOCTh U3YUEHUs MaTepuana. M3yueHre cTeneHHoM, moka3aTelbHOMH,
Jorapu(pMUYECKOd U TPUTOHOMETPUYECKUX (YHKLMNA, UX CBOWCTB U TI'pa(UKOB,
UCTIOJIb30BaHuEe (DYHKIMM I perieHus 3ajad u3 ApPYrux y4yeOHBIX MPEeaMETOB U
pealbHOM JKM3HU TECHO CBSA3AHO KaK C MaTeMAaTUYECKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHHMI U HepaBeHCTB. [Ipu 3ToM OoJibllloe BHUMaHUE YACNSIETCS
(bopMUPOBAHUIO YMEHUS BhIpaXKaTh (GOPMYIaMHU 3aBUCUMOCTH MEX]Y Pa3InYHbIMU
BEJIMYMHAMH, UCCIIENOBAaTh TONYy4YEeHHbIE (YHKIMU, CTPOUTh HUX TpapuKu.
Marepuan 3Toi COAEpKATENBHOM JIMHUH HALIEIIECH HA Pa3BUTHE YMEHUN U HABBIKOB,
MO3BOJISIIOIIUX BBIPAXKATh 3aBUCUMOCTH MEXY BEIUYMHAMU B pazinyHON dopme:
aHAJUTUYECKOW, rpaduueckorl u ciioBecHOW. Ero wu3ydyeHue crocodbCcTByeT
Pa3BUTHIO aJTOPUTMHYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETHU3aINH, UCIIOJIb30BAHUIO aHAJIOTUH.

CopepxarenbHasi nuHus «Hayana MareMaTHyeckoro aHajinzay MO03BOJISET
CYILIECTBEHHO PACIHIMPUTH KPYI KaK MAaTEeMaTUYECKUX, TaK W NPUKIAIHBIX 3a/1ad,
JIOCTYITHBIX O0YYalONUMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCThH UCCIIEIOBATh U
CTpOUTH IpaduKu QYHKIUHN, ONIPEAEIATh X HAMOOIBIITNE U HAUMEHbIIINE 3HAUCHUS,
BBIYUCIIATH TUIOMAAU (GUTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTU U YCKOPEHUS
npoueccoB. JlaHHas coaep)KaTenbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXHOCTH
MOCTPOCHHSI MaTEMaTHUYECKUX MOJIeJIed pPealbHbIX CUTYalUM, HaX0XKICHUS
HAWJIY4Iler0 pPEelieHUs B MPUKIAAHBIX, B TOM YKCIIE€ COLMAIbHO-DKOHOMUYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBAaMH MAaTEMaTHYECKOTO aHajiu3a CrIocoOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (POPMATBHO-TOTUYECKOIO0 U KPEATUBHOI'O MBIIUICHUS,
(bopMHUPOBAHUIO YMEHUH PACTIO3HABATH MPOSBIICHUS 3aKOHOB MATEMATHKH B HayKe,
TEXHUKE M HUcKyccTBe. OOydaromiuecss y3HaIOT O BBIJAIOUIUXCS PE3YJbTATaXx,
MOJIYYEHHBIX B XOJI€ Pa3BUTHS MATEMATHUKHU KAK HAYKH, U UX aBTOpax.

ConepxaTenbHO-MeTOANYECKast JIUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBAIIIEHA  3JE€MEHTaM TEOpPUM  MHOXKECTB. T€OpeTUKO-MHOKECTBEHHBIE
MpEACTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MaTeMaTUKH U Mpejiararor
HauboJee YHUBEPCAbHBIN S3bIK, OOBEAMHSIIONINN BCE pa3/ieibl MAaTEMATHKU U €&
NPWIOKEHHM, OHM CBS3bIBAIOT pPa3Hble MAaTEMaTUYECKUE IUCIMIUIMHBI B €IUHOE
nenoe. [foaToMy BaxKHO AaTh BO3MOKHOCTH IIKOJBHHKY MOHUMAaTh TEOPETUKO-



MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMAaTHUKA M MCIOJIb30BAaTh €ro s
BBIPAKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa m Havala MaTeMaTUYECKOrO aHalN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMAaTHYECKOTO  MOJACIMPOBAHUSA, KOTOPBIE IPHU3BAHBI
c(hopMHpOBaTh HABBIKK MTOCTPOEHUSI MO peabHbIX CUTYalluid, NCCIEIOBAHMS
ATUX MOJeJIe C MOMOIUIbIO ammapaTa ajaredpbl U MaTeMaTUYecKoro aHajiuza U
MHTEPIPETALUU MTOTYyUYECHHBIX pe3yJbTaTOB. Takue 3a1aHusl BIUIETEHbI B KaXKIbIN U3
pa3aesioB NporpaMMBbl, OCKOJIBKY BECH MATEPHUAI Kypca IIUPOKO UCTIONIb3YETCS IS
penieHns NpUKIAAHBIX 3afad. [Ipw pemeHnHn peanbHBIX MPAKTHYECKHX 3ajad
yJaniyecss pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBatbcs, HCMHONB30BaTh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobsnemy. [lesTtenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEUIEHUS MPUKIIATHBIX
3a/1a4y OpraHM3yeTcsl B MPOIECCE M3YUEHUS BCEX TeM Kypca «Auredpa W Haudana
MaTEMATHYECKOI0 AHAIIU3A).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 1mu1ane Ha U3yuyeHue Kypca areOpbl 1 Hayal MaTeMaTHYecKoro aHauu3a
Ha 0a30BOM ypoBHE OTBOJIUTCS 2 yaca B Hefemo B 10 kimacce u 3 yaca B HEJIENIO B
11 knacce, Bcero 3a aBa rojga ooyuenust — 170 gacos.

B cooTBeTCTBMH ¢ KaJIeHAAPHBIM Y4eOHBIM I'PA(PMKOM U PACINCAHUEM YPOKOB
MBOY «JIuneir Ne20» na 2023-2024 y4eOHbIi roj nmporpaMMa (pakTudeckKu
Oyaer peajiM30BaHa:

B 10b kacce 3a 67 yacoB

B 10B knacce 3a 67 yacoB



COILEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

Yucsa 1 BBIYMCICHUSA

Panmonanbubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, IMPOIICHTHI,
OeCKOHEUHbIE  Iepuoguueckue  Apodu. ApudMeTuueckue  omnepamuu  C
palMOHAIBHBIMU YKCIaMU, Tpeo0pa30BaHus YUCIOBBIX BeIpaxkeHui. [Ipumenenue
Ipo0eil U MPOUEHTOB JUIsl PELICHUs] MPUKIAJAHBIX 3a/1ad U3 Pa3IMYHbIX OTpaciien
3HAHUU U PEaTbHOMN KU3HU.

JlelictButenbHble  yucaa. PanuoHanbHblE W UPpPAUMOHAIBHBIE YMCIA.
ApudmMernueckre ornepauuud € JEUCTBUTENbHBIMU YHciaMmH. [IpuOmmkEnHble
BBIYMCIIEHUS, [TPABUJIA OKPYTJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenmenp ¢ 1menbiM  mokaszareneM. CranpapTHas  ¢opma  3amucH
neicTBUTeNbHOrO uucia. Mcmomp3oBaHue moaxonsimieid  (GOpMbl  3aluch
JNEHUCTBUTENBHBIX YHUCEN I PELICHMS INPAKTUYECKUX 3a4a4 W NPEICTABICHUS
JTAHHBIX.

ApubdmMernyecknii  KOpeHb  HaTypalbHOW  cTeneHu.  JleWcTBus  C
apu(PpMETHIECCKUMU KOPHSIMU HATYPAITLHOM CTETICHH.

CuHyc, KOCHHYC M TaHI'€HC YHCIOBOTIO apryMeHTa. ApPKCHHYC, apKKOCUHYC,
ApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs] ¥ HEPABEHCTBA

ToxnecTBa U TOXAECTBEHHBIE MPEOOPA3OBAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHeHKE, KOpeHb ypaBHEeHUs1. HepaBeHCTBO, pelienne HepaBeHcTBa. Meroz
UHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

Penrenne nppanioHabHBIX YPABHEHU U HEPABEHCTB.

Pemienne TpuroHOMETPUYECKUX YPABHEHU .

[IprMeHeHne ypaBHEHH U HEPABEHCTB K PEMICHUI0 MATEMATHYECKUX 3a0a4 U
3a/1a4y U3 pa3auvHbIX 00JIacTe HAYKH U peaibHOM KU3HMU.

DYyHKIUHN U TPaPUKHU

OyHkIus, cnocoObl 3amanHus GyHkmuu. [paduk  QyHkuu. BzaumuHo
oOpaTHbIe PYHKIIHH.

O6nactb onpeneneHuss 1 MHOKECTBO 3HaueHUM ¢yHkuuu. Hynmu dyHkmm.
[TpomexyTku 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKITUU.

CrenenHas GyHKIMS ¢ HATYypaJdbHBIM M IEJIBIM TIOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHsS N-Oi CTENEHHU.



Tpuronomerpuueckasi OKPY>XKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKUX
(GbyHKIMI YMCIIOBOrO apryMEHTa.

Hauyana maTemMaTH4ecKoro aHajm3a

ITocnenoBaTenbHOCTH, CcoCcOOBI 3aJaHus MOCJIETOBATEIILHOCTEH.
MOHOTOHHBIC TOCJICOBATCIILHOCTH.

Apudmernyeckas U reomeTpuieckas mporpeccuu. beckoHeuHo yObIBarommast
reomeTrpudeckas mnporpeccus. CymMma 0eCKOHEYHO YOBIBAIOIICH T'€OMETPHUICCKOM
nporpeccun. Dopmysnia CIOXKHBIX MPOLEHTOB. VCronb30BaHWE MPOTrPECCUU IS
pelIeHus peajbHbIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

MHOXeCTBO, olepanuu HajJ MHOXXecTBaMu. Jlmarpammbl Oiiiiepa—BeHHa.
[IpymeHeHne TEOpETUKO-MHOKECTBEHHOI'O armapara i ONMCAaHHUSl pPEAbHBIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUH 3aJ1a4 U3 JIPYTruX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, 10KA3aTEIbCTRO.

IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue ydeOHOro mnpenMera «Maremartuka» JOKHO 0O€CIIeUYrBATH
JIOCTIKEHUE HA YPOBHE CPEHEr0 00IIero 00pa3oBaHusl CASAYIOMNX JTUIHOCTHBIX,
METanpeIMETHBIX M MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3YyJbTAaThl OCBOEHUS MPOrpaMMbl Y4EOHOrO MpeaMeTa
«MaremaTuKay» XapakTepU3yIOTCS:

I'paxknaHcko€ BOCIIUTAHUE:

c(hOopMHUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUK 00YyJaIOMIerocss Kak aKTHBHOI'O
U OTBETCTBEHHOI'O0 WIE€HA POCCHUICKOro 0OIlecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoLeyp TpakIaHCKOro oOImiecTBa (BBIOOPHI, OMNPOCHl W Tp.), YMEHHEM
B3aHMOJICMCTBOBAaTh C COLMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIUSMUA U HA3HAYCHUEM.

[TaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON Ipak1aHCKOW MJICHTUYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSILEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUHUCKON MaTeMaTUYE€CKOM IIKOJIbI,
K HCIOJB30BAaHUIO ATHUX JOCTIKCHHH B JPYrux HayKax, TEXHOJIOTHAX, chepax
SKOHOMMKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUSA:



OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapoma;
c(hOpMHPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMSI, OJTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAYKU U AEATEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUYMBOTO OYTYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MHpPY, BKJIIOYAs ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHUH, PACCYKICHUIN; BOCIPUUMUYHUBOCTHIO
K MAaTEMAaTUYECKUM AaCIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

DOU3NIECKOE BOCTIUTAHUE:

c(OpMHUPOBAHHOCTBIO YMEHHSI TPUMEHSATh MaTeMaTH4YeCKue 3HaHUS B
MHTEpEecax 370pOBOT0 U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATAHCUPOBAHHBIM PEXKUM 3aHSATUN U
OTJIbIXa, peryisipHas pu3nyeckasi akTUBHOCTD ); (PU3HMUYECKOr0 COBEPIICHCTBOBAHUS,
IIPU 3aHIATUSAX CIOPTHUBHO-03J0POBUTEIBHON IESTEIbHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0Ws; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENILHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW U €€ TPUIOKEHUSIMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymiedt mnpodeccud W pealn30BbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caMOOOpPa30BaHUI0 HAa TMPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MAaTEeMaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO JKOJIOTUYECKOM KYJIbTYphl, MOHUMAHUEM BIIMSIHUS
COL[MAIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSHUE NMPUPOJHOM M COLMAJIBbHON
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa HSKOJOTUYECKHX TMpolIieM;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMaTHYEeCKUX 3HAHUU JJIsl pelieHUs 3ajad B
00J1aCTH OKPY’KaIoIlleH Cpeibl, JIAHUPOBAHUS MOCTYINKOB M OLIEHKU UX BO3MOXKHBIX
MOCJIEICTBUMN JJIS1 OKPYKAOLIEH CPEIbI.

[lenHOCTH HAYYHOT O MTO3HAHHSL:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHsl HAayKM U  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKON HAyKd Kak cdepbl YeIOBEUeCKOW MeATeNbHOCTH, ITaloB €&
pa3BUTUS M 3HAYUMOCTH JJI1 PA3BUTHUS IUBWIM3ALUH; OBJIAJCHUEM S3bIKOM
MaTeMaTUKU M MaTeMaTHYECKOW KYJIbTYpOHM Kak CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISTh IMPOEKTHYIO M HCCIEIOBATENBCKYIO NESITEIbHOCTh
WHIVBHUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI



MeranpenMeTHbie pe3yiabTaThl OCBOCHHUS MPOrpaMMbl yueOHOIo MpeaMera
«Marematuka» XapaKTepU3yOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeUsaMU, YHUBEPCANbHbIMU Pe2YNMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie = noznasamenvHvle  Oeticmeus, — 0becnedugarom
Gopmuposanue 6a308blX KOSHUMUBHLIX HNPOUECCO8 00YUAOWUXcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYxcalowe20  Mupa,  NnpuMeHeHue  JO0SUYECKUX,
ucciedo8amenbCcKux onepayuil, ymenutl pabomams ¢ ungopmayueti).

ba3oBbie noruueckue AeUCTBUS:

e BBIBIIATH U XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKUA MaTEMaTUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIICHUH MEXAYy MOHATUAMH, (OPMYITUPOBATH
ONpEeNEeNeHUs] TOHSTUI; yCTaHABIMBAaTh  CYIIECTBEHHBIM  MIPU3HAK
KJ1accu(UKauy, OCHOBaHUA i1 OOOOIIEHHWS M CPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOT0 aHAIHN3A;

e BOCIpPUHUMATH, (QopMyIUpoBaTh U  NPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE M OTpULIATEIbHbIC, €AUHUYHBIE, YaCTHbIE U OOIIUE;
YCIIOBHBIE;

e BBIABISATH  MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U |
npotuBopeursi B (akTax, JaHHBIX, HAOMIOJACHUSIX U YTBEPKICHHSIX;
npeayiaratb KpUTEPUHU JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUH;

e JI€NIaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKHU, JACHYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHHUH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTenbCTBA MaTEeMaTHYECKUX
YTBEPKACHUN (MpSMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
MPUBOJUTH TPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIEC
CYXIECHUS U BBIBOJIbI;

e BBIOMpATH CcHoco0 pemnieHus ydyeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pElLICHUs, BBHIOMpaTh HauboJIee NOAXOAAIUNA C Yy4E€TOM
CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPUEB).

bazoBbie ncciaenoBaTenbCKue 1eUCTBUS:

e HCIOJIb30BaTh BOINPOCHI KaK HMCCIIEIOBATEIbCKU MHCTPYMEHT IMO3HAHUS,
(GbopMynMpoBaTh BOMNPOCHI, (UKCUPYIOLIME TMPOTUBOPEUYHUE, MpoOIemMy,
yCTaHaBJIMBaTh  HMCKOMOE U  JaHHoe, (¢GOpMHUPOBATh  THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MMO3UIMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00BbEKTa, SBJICHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBIICHUSMH, ITPOIIECCAMU;



CaMOCTOSATEILHO (POpMYITHPOBATH 00OOIIEHUS W BBIBOJIBI IO PE3yJbTaTaM
NPOBEJAEHHOTO HAOJIIOJICHUS, WCCIICOBAHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIECHHIA;
MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TAKKE BBIABUTATH
MIPETOIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nndopmanmeii:

2)

BBISIBIISAITH Je(UIIATH HHPOPMAIIUH, TAaHHBIX, HEOOXOIUMBIX JIJIsi OTBETAa Ha
BOIIPOC U JIJISI PEIICHUS 3a]1a4U;
BbIOMpaTh  WMH(MOpPMAIMIO U3  HUCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OOPMAIUIO
pPa3TUYHBIX BUAOB U (POPM IIPEICTABIICHNUS,
CTPYKTYypHUpOBaTh UHGOPMAIIUIO, TPEACTABIATh €€ B pa3Iu4HbIX (hopMax,
WUTIOCTPUPOBATh TpaduyecKy;
OLICHUBATH HaJIE)KHOCTh uHdopmaIuu o CaMOCTOSITEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

Yuueepcanonuvie  KomMmynuxamuenwvle Oeiicmeus, obecneuugarom

CHOPMUPOBAHHOCIb COUUATILHBIX HABLIKOE 00YUAIOUUXCSL.
OoOurenue:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYX JAEHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJISIMU OOILEHHUSI; SICHO, TOYHO, TPAMOTHO BhIPaXXaTh CBOIO TOUKY 3pECHUS
B YCTHBIX U MUCHBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO XOAY PELICHHS
3a71a4i, KOMMEHTHPOBATh MOJIYYEHHBIN PE3YIIbTaT;

B X0J1€ 00CYXKJEHUS 3a/1aBaTh BONPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMbl, perraeMon 3aJauu, BhICKa3bIBaTh UJI€H, HAIICJICHHBIE HA TIOUCK
pEUICHUs; COMOCTABJIATh CBOM CYKIECHHS C CYXIEHUSMH JPYyrUX
YYaCTHUKOB JUajiora, OOHapy>KMBaTh pa3jIM4KMe€ M CXOJICTBO MO3ULIHUIM; B
KOppEKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHNS,
NPEACTABIATh  PE3ydbTaThl  pEUIEHHs  3aJauyd,  DKCIEPUMEHTA,
UCCIIeIOBAaHUS, POEKTA; CAMOCTOSATEIHHO BEIOUPATh OPMAT BHICTYIUICHHUS
¢ y4€ToM 3a7a4 MPE3eHTAIUNA U OCOOCHHOCTEHN ayTUTOPHH.

CoTpyaHHUYECTBO:

MIOHMMATh ¥ UCTIOJB30BaTh MPEUMYIIECTBA KOMaHTHOW U HMHIUBUAYaTbHOU
paboThl TIpU pElIeHUH YYeOHBIX 3ajlay; MPUHUMATH II€JIb COBMECTHOMN
NEeSTeNHbHOCTH, IIAHUPOBATh  OPraHW3alldi0  COBMECTHOW  paboTHI,
pacmpenensTh BUIbl pabOT, JOroBapUBaThCS, OOCYXAATh MPOLECC H
pe3ynbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;

y4acTBOBATh B IPYNIOBBIX (hopMax paboThl (00CYKIeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBINOJHATH CBOK YacTh pPaOOTHl U
KOOPJIMHUPOBATh CBOU JICHCTBUS C APYTUMH YWICHAMH KOMaH/IbI;, OLICHUBATh



KaueCcTBO CBOEr0 BKJIaja B OOMMA TPOAYKT IO KPUTEPHSIM,
cOopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) YVuueepcanvuvie pecynsamusnsle oeiicmsus, obecnewusarom opmuposanue
CMbICNI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranuzanus:

COCTAaBJIAThH TUIaH, AITOPUTM PELICHUS 3a]]a4H, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4ETOM HOBOW MH(OpPMAITUH.

CaMOKOHTPOIIb:

e BIIQJICTh HAaBbIKAMU TIO3HABATENBHON pedieKCuu Kak OCO3HaHUS
COBEpIIAEMbIX JEHCTBUN U MBICTUTEIHHBIX MPOIECCOB, UX PE3yJbTATOB;
BJIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U pe3yabTara
peleHus] MaTeMaTUIECKON 3a/1a4H;

e TPEIBUICTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH P PEIICHUH 33 1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB,
JAHHBIX, HAWJACHHBIX OIMUOOK, BHIIBJICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IEIM U YCIOBHUSAM, OOBSCHATH
MPUYUHBI JTOCTHUKEHUS WIM HETOCTIKCHUSI Pe3yJIbTaTOB JIEATEIbHOCTH,
HAXOJUTh OMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoeHnne yueOHOro Kypca «Anredpa v Hadajla MaTEMaTUYECKOTO aHaJI3a
Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHUsl JOHKHO OOecHedYrBaTh JOCTHKEHUE
CJICIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KIIACC

Yucia 1 BIYMCICHUSA

OnepupoBaTh TMOHATUAMH: PALUOHAIBHOE M JIEUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, TIPOIICHTHI.

Beimonuate  apudmernyeckue — omnepauuu ¢ palMOHAIBHBIMHU U
JNEUCTBUTEIIbHBIMUA YHUCIIAMU.

Boimonusate npuOIuKEHHBIE BBIUMCICHUS, UCIIONB3Ys MpaBUiIa OKPYIJICHHUS,
JienaTh NPUKHUIKY U OLICHKY PE3YJIbTAaTa BIYMCICHUN.

OneprpoBaTh MOHATHAMHU: CTENEHb C LEIbIM IIOKa3aTeNeM; CTaHIapTHas
dopMa 3amuMcu JEWCTBUTENBHOIO YHCIA, KOPEHb HATYPAJIbHOW CTENeHH;
UCIIOJIb30BaTh MOAXOISAIIYI0 (JOPMY 3aIMUCH JIEHCTBUTEIBHBIX YUCET JIS PEIICHMUS
MPAKTUYECKUX 3a7a4 U MPEJACTABICHUS JaHHBIX.



OnepupoBath MOHATUSMU: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJBHOIO yIJa;
UCMOJIb30BaTh 3alIMCh IPOU3BOJIBHOIO yria yepe3 oOpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUs] U HEPABEHCTBA

OnepupoBaTh MOHIATHUSMHU: TOXIECTBO, YpPAaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHMUE;

Boinonssate npeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUM W pelaTh
TPUTOHOMETPUYECKHE YPABHEHUSI.

BoemonusaTe npeoOpa3oBaHMs LENbIX, PAlMOHAIBHBIX W HPPalMOHAIbHBIX
BBIPAKEHUI U peIlaTh OCHOBHBIE TUIIbI LIEJIbIX, PALIMOHAIBHBIX U UPPALIMOHATBHBIX
YPAaBHEHUU U HEPABEHCTB.

IIpuMeHATh ypaBHEHHs U HEPABEHCTBA Il PELIEHUS MAaTEMaTUYECKUX 3a/1a4
M 337a4 U3 pa3IMYHbIX 00JIacTel HAYKU U PEabHOM KU3HU.

MopnenupoBarh pealbHbIE CUTyallMM Ha S3bIKE aure0pbl, COCTaBIATh
BBIDAKEHUSA, YPAaBHEHMs, HEPABEHCTBAa IO YCIOBUIO 3aJayd, HCCIEA0BAThH
IOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM alnapara ajreOphl.

DYyHKIUHN U TPaPUKHU

OnepupoBath MOHATUAMM: (PYHKUHUS, CIIOCOOBI 3aJaHus (DYHKIMH, 001acTh
ONpEAENeHUs] U MHOXKECTBO 3HAuYeHM (QyHKUUH, Tpaduk (QyHKIHH, B3aUMHO
oOpaTtHbie (DYHKITUH.

OnepupoBaTh MOHATUAMU: YETHOCTh U HEUETHOCTh PYHKIIMHU, HYIH (PYHKIINH,
IPOMEXYTKH 3HAKOIOCTOSHCTBA.

Ncnonb3oBaThk rpa@uku GyHKIMM 1715 pellieHnus ypaBHEHUH.

Crpoutpk 1 4uTaTh rpaQuKu JUHEHHON (QYHKIMH, KBaJPATUYHON (PYHKIMH,
CTETIEHHOMN (PYHKIIMH C LEJIBIM MOKa3aTeNIeM.

Hcnonp3oBath rpaduku (QyHKIMA JUIsI  HMCCIENOBAaHUS MPOLECCOB H
3aBUCHUMOCTEN NpU pEeUICHUM 3a]ad U3 JIPYIHX Y4eOHBIX NMPEIMETOB U pealbHON
KU3HU; BBIpaXaTh (popMynamMu 3aBUCUMOCTH MEXY BETUUMHAMU.

Havyasa MmaTeMaTH4eCKOro aHaJim3a

OnepupoBaTh MOHATUSMHU: [OCJIENOBAaTEIbHOCTb, apudmernyeckas U
reOMEeTpUYeCKas IPOrpeCCU.

OnepupoBaTth MNOHATHAMM: OECKOHEUYHO YOBIBAIOIIAs TI'€OMETpUYEecKas
Oporpeccusi, cymMma OECKOHEYHO YOBIBAIOIIEH r€OMETPUYECKON TPOrPECCHUH.

3anaBaTh NOCIEI0BATENLHOCTH PAa3IMUYHBIMU CIIOCOOAMHU.

Hcrnonb30BaTh CBOMCTBA MTOCIIEI0BATENBHOCTEH U IMIPOTrPECCUM ISl PEILICHHUS
peasIbHBIX 3a]a4 PUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, ONEpaIlMy HaJl MHOXECTBAMHU.



Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN aIllapar JJisi OMUCAHUSI PeabHbIX
IPOLIECCOB U SIBICHUM, TIPU PEIICHUH 3a/]1a4 U3 APYTUX y4eOHBIX IPEIMETOB.

OnepupoBaTh  HOHSTHUSMMU: omnpeneyeHne,  Teopema, CJIE/ICTBHUE,
JTI0Ka3aTEeIbCTBO.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonauyecTBo yacoB DJIeKTPOHHbBIE
Ne (uudposbie)
/i HanmenoBanue pasjiesios M TeM PorpaMMbl Beero Koutposnbubie | IlpakTuueckue o0pa3zoBare/ibHbIe
paﬁoTbl paﬁoTLI pecypchl
MHoOX€ecTBa pallMOHAIBHBIX U JIEHCTBUTENBHBIX
1 grcen. PanimoHasbHBIC ypaBHEHUS U 14 1 2 https:// skvsmart.rg/
HepABEHCTBA https://ege.sdamgia.ru/
Oynkiuy U rpaduku. CTeneHb ¢ 1MeIbIM https://skysmart.ru/
2 roKasaresieM 6 0 1 https://ege.sdamgia.ru/
ApubmMeTnueckuii KOpeHb N—OW CTEIICHH. https://skysmart.ru/
3 HppannonansHble ypaBHEHUS M HEPABEHCTBA 18 1 2 https://ege.sdamgia.ru/
DopMyITBl TPUTOHOMETPHH. https://skysmart.ru/
4 22 1 2 ;
TpuronomeTpuieckue ypaBHEHUs https://ege.sdamgia.ru/
5 I 5 0 ) https://skysmart.ru/
OCIIeIOBATEIILHOCTH M MTPOTPECCHH https://ege.sdameia.ru/
[ToBTOpEeHue, 06001ICHUE, CHCTEMATH3AITUS https://skysmart.ru/
6 3HAHUU 3 1 0 https://ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 8
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Marematuka: anredbpa 1 Hadajga MaTEMaTHYECKOr0 aHalIn3a, FTeOMETPHSL.
AnreOpa u Havasia MaremaTudeckoro aHanusa, 10-11 kmaccel/ Anmumos 11.A.,
Konsrun F0.M., TkaueBa M.B. u apyrue, AKiimoHepHo€e 00IIECTBO
«M3nparensctBo «lIpocsemenue»

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

1. Anre6pa u Hauyajla MaTeMaTHYECKOro aHanusa. J{uiakruueckue Marepuarbl.
[Mabynun M.H, TkaueBa M.B. IIpocsemenne 2023

2. Anre0Opa v Ha4aJla MaTeMaTHIEeCKOro aHanm3a. Meronuueckoe mocooue s
yuutens. [llaGynun M.U, TkaueBa M.B. [Ipocsemenne 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

resh.edu.ru
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