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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMMa ydeOHOro Kypca «Anrebpa W Hayaia MaTeMaTHYeCKOTO
aHanm3a» 0a30BOro ypoBHsA it oOydatonuxcs 10 kimaccoB pa3zpaboTaHa Ha OCHOBE
denepanbHOTO TOCYJApCTBEHHOTO O0pa30BaTEIBHOTO CTAaHAApPTa CPEAHEro OOIEero
oOpa3oBaHUs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TPeOOBAaHUM, MPEIBIBIIEMBIX K
MaTeMaTHYeCKOMy 0Opa3oBaHHIO, H TPATUIMA POCCHUHUCKOTO  0Opa30BaHUA.
Peanmsamus mporpaMMbl 00€CIIEUMBAET OBJIAJICHUE KIIOYEBHIMU KOMIICTCHIIMSMH,
COCTABJISIIOIIIIMU  OCHOBY JIJII CaMOPA3BUTHS W HEMPEPHIBHOTO OOpa30BaHUS,
IIEJIOCTHOCTh  OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO M IIO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTH O0YyYarOmMnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havama MaTeMaTHUYECKOrO aHAIU3a» SIBJSICTCS OJHUM U3
HanOoJiee 3HAYUMBIX B MIPOrpamMMe CTapIIei MIKOJIbI, TOCKOIbKY, C OJTHOW CTOPOHBI,
OH o0ecne4yrBaeT MHCTPYMEHTaJbHYIO 0a3y /i H3y4YeHUs BCEX €CTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTMYECKOE U aOCTPaAKTHOE
MBIIIJICHWE YYallUXCsi Ha YPOBHE, HEOOXOJUMOM IS OCBOCHUS KYpCOB
nH(OpMaTHKH, 0OIIIECTBO3HAHMS, HCTOPUH, CIIOBECHOCTH. B pamkax gaHHOTO Kypca
y4Yaluecss OBJIAJCBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMyIHUpyeT CBOU TOCTUKEHUS B MaTeMaTH4YecKon (popme.

Kypc anreOpbl u Havyaqm MaTeMaTU4YeCKOrO aHajiu3a 3aKJaJblBA€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHAMU (DU3UKU, XUMUHU, OMOJIOTUH, TOHUMAHHUS OCHOBHBIX
TEHJEHIIUHA SKOHOMUKM M OOIICCTBEHHOW >KU3HHU, MO3BOJSET OPUEHTHUPOBATHCS B
COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIOJIb30BATh
WX B MOBCEIHEBHOM *KU3HU. B TOXe BpeMs OBlaJicHUE aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMUMHM MaTE€MaTUYECKUMU KOHCTPYKIMSIMH pa3BUBAET YMEHHE HaXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH  YTBEPXKIEHUSA, HCIOJIH30BaTh
00001IeHrne W KOHKPETH3allMio, a0CTparupoBaHWEe W aHAIOTHIO, (Qopmupyer
KpEaTUBHOE M KPUTHUYECKOE MbIIUIeHHE. B Xomae u3yueHusi anreOpbl W Hadal
MaTeMaTUYECKOr0 aHaJu3a B CTapIIed IMIKOJIE ydalluecs MOJy4aroT HOBBIM OIBIT
pelieHrs NPUKIATHBIX 337a4, CaMOCTOSITEIbHOIO TMOCTPOEHUS MaTEeMAaTHYEeCKUX
MOJIEJIEN pealbHbIX CUTYallMil U MHTEPIPETALNH MOJYYEHHBIX PEIICHHM, 3HAKOMSITCS
C IpUMepaMu MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U B UICKYCCTBE, C
BBIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITHUSIMU U UX aBTOpaMH.

Kypc o6namaer 3HaYMTENbHBIM BOCHUTATENbHBIM MOTEHIMAIOM, KOTOPBIM
peanu3yeTrcss Kak dYepe3 ydeOHbI MaTepuas, CIoCOOCTBYIOMHA (HOPMHPOBAHUIO
HAy4YHOTO MHPOBO33PEHHUS, TaK H uepe3 crenuduky ydeOHOU IesTeTbHOCTH,
TpeOyroleld caMOCTOSTENbHOCTH, aKKYPATHOCTH, MPOJIOJKATEILHON KOHIEHTPALIUH
BHUMAaHMS U OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3yJibTar.



B ocHoBe Meroanku oOydyeHus anredpe v HayajgaM MaTEMaTUYECKOro aHajau3a
JICKUT JIEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa U Hayajia MaTeMaTUYECKOrO aHaIM3a» BKIIOYAET
CIEAYIOIIME CONEPKATEIBbHO-METOANYECKNE JIMHUU: «Uucna W BBIYHMCICHUNY,
«DyHKkIMK U rpadpukn», «YpaBHEHUS U HEpaBeHCTBa», «Hayana maremarnyeckoro
aHanuza», «MHOXeCTBa M JIOTMKa». Bce OCHOBHBIE COMEPHKATETBHO-METOAUYECKUE
JUHUU M3y4YaloTCsl HAa TMPOTSHKEHMHM [ABYX JieT OOydYeHusi B CTapuieil IIKoJje,
€CTECTBEHHO JOIOJHAA IPYr Apyra U IOCTENEHHO HACBIIAsACh HOBBIMU TEMAMHU M
paznenamu. JlaHHBIA KypC SIBJASETCS MHTETPATUBHBIM, IOCKOJIBKY OOBEIUHSET B ceOe
COJIEp>KaHUE HECKOJIbKMX MAaTEeMaTUYECKHUX IHUCLUMIUIMH: anredpa, TpUrOHOMETPUS,
MaTeMaTUYECKUM aHaIU3, TeOopUs MHOXecTB U Jp. [lo Mepe Toro kak ywamuecs
OBJIQZICBAlOT BCcE OoJjiee IMIUPOKUM MaTEeMaTHUYECKUM  ammapaToM, Y HHX
NOCJIe0BaTENbHO  (OPMUpPYETCS U COBEPUICHCTBYETCS ~ YMEHHE  CTPOUTH
MAaTeMaTHYECKYI0O MOJIENIb PEANBHON CHUTyallMH, IPUMEHATh 3HAHMS, IOJyYCHHBIE B
Kypce «Aiurebpa W Hauyajga MAaT€MaTU4YEeCKOro aHaju3a», Uil pelIeHUs
CaMOCTOSITENIbHO  C(POPMYJIMPOBAaHHOW  MaTeMaTHMUECKOM  3adadd, a  3aTeM
UHTEPIIPETUPOBATH ITOJy4YECHHBIN pE3yJIbTar.

CopnepxkaTenpHO-METOANYECKAsT JIMHUS «Yucna W BBIUKCICHHS 3aBEpLIACT
(GbopMHpOBaHNME HABBIKOB MCIIOJIB30BAHMS JIEUCTBUTENIBHBIX YHUCEN, KOTOpPOE ObLIO
HA4YaTO B OCHOBHOM mmkoje. B crapmieil mikone oco0oe BHUMaHHUE YACHSIECTCS
(GOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s
UCIIOJIb30BAaHUE PA3IUYHBIX (OpM 3amucu ACHCTBUTENBHOTO YHCIA, YMEHHUE
PAlMOHAJIBHO BBINOJIHATH IEUCTBUSA C HUMU, JI€JIaTh IPUKUAKY, OLIEHUBATh PE3YJIbTAT.
OOyuaromuecs MOMy4YalOT HAaBBIKM MNPUOIMKEHHBIX BBIUMCICHUM, BBINOJHEHUS
JNEUCTBUN C 4YHCIIaMU, 3alMCAHHBIMA B CTaHIAPTHOW (OpMe, HCIOIb30BAHUS
MAaTEMATHYECKUX KOHCTAHT, OCHUBAHUS YUCIIOBBIX BBIPAKECHUMN.

JIuans «YpaBHEHUST M HEPABEHCTBA» pEaJU3yeTCsl Ha MPOTSIKEHUH BCETO
oOydyeHHMs B cTapuiedl 1IKoJe, TMOCKOJbKY B KaXKIOM paszlene IporpaMMbl
IPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOMIMX 3afad. OOydaromuecs OBIIAJEBAIOT
Pa3IMYHBIMA METOJAMHU PELICHHUS UEJbIX, PalUOHAJIbHBIX, HWPPAUUOHAIbHBIX,
NOKa3aTelbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUECKIX YPaBHEHUN, HEPABEHCTB
u ux cuctem. [lonydeHHble yMEHUSI MCMOIB3YIOTCS MPU UCCIEAOBAaHUM (PYHKIMH C
MTOMONIBI0 MPOWU3BOAHOM, PEIICHUM MPUKIANHBIX 3aa4 W 3a/a4d HAa HaXOXKICHUE
HauOOJBIITUX W HAMMEHBINX 3HaueHuW GyHKIWU. JlaHHAs comepkaTenbHas JTUHUS
BKJIFOUYAET B ce0s Takke (OPMUPOBAHNE YMEHHM BBIMIOJIHATH Pacu€Thl o popmysam,
npeoOpa3oBaHus LENbIX, PALMOHATBHBIX, HPPALUOHATIBHBIX U TPUTOHOMETPUYECKHUX
BBIPOKEHUI, a TaAKXKE BBIPAKEHUHN, COJIEPKAILUX CTeneHu u jorapudmel. braromaps
U3YYEHUIO alreOpanyeckoro marepuaia MPOUCXOAMUT JlajbHEHIIee pa3BUTHE
AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHUS YJamuxcs, GOPMUPYIOTCS HABBIKU



JeTyKTUBHBIX PACCYKICHUH, pabOThl C CUMBOJBHBIMU (OpMaMH, MpPeACTABICHUS
3aKOHOMEPHOCTE M 3aBUCUMOCTEH B BHJE PaBEHCTB W HEpaBeHCTB. Anredpa
npeziaraet 3pGeKTUBHBIC UHCTPYMEHTHI 151 pEIICHHS PAKTHUECKUX M €CTECTBEHHO-
HAYYHBIX 3a71a4, HATJSAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK 3bIKa HAYKH.

CopepxxarenpHo-MeToMueckass JUHUS «DyHKIMK U TpapuKu»  TECHO
neperuieTaeTcs ¢ IPyruMHU JJHHUAMU Kypca, TOCKOJIbKY B KaKOM-TO CMBICIE 3aaET
NOCJIeIOBATEIbHOCTh M3YyUEHUs] Marepuana. l3yueHue creneHHOH, moka3aTeabHOMH,
jgorapu(pMUUEcKOl M TPUTOHOMETPUUYECKUX (PYHKIIMA, UX CBOMCTB M TpadUKOB,
UCTIONIb30BaHNe (DYHKUMN N7l pelieHus 3aJad U3 APYTUX Y4eOHBIX MPEAMETOB U
peaslbHOM KU3HU TECHO CBSA3AHO KaK C MAaTEMaTHUYECKUM aHAIIM30M, TaK U C pEIICHUEM
ypaBHEHHUI U HepaBeHCTB. [Ipu 3ToM Oonblioe BHUMaHUE yaeseTcs: GOpPMUPOBAHUIO
YMEHHMsI BbIpaKaTh (OpMyJaMH 3aBUCUMOCTH MEXIY Ppa3JIMYHbIMU BEIMYMHAMM,
UCCIIEIOBaTh TONy4YeHHbIe (YyHKIMU, CTPOUTh UX Tpaduku. Marepuan >ToU
COJICPKATEIbHON JTUHUH HAIEJIeH Ha Pa3BUTHE YMEHHM M HABBIKOB, MO3BOJISIONINX
BbIpaXXaTh 3aBUCUMOCTH MEXIY BEIUYMHAMU B PA3IM4HON (opMe: aHATUTUYECKOM,
rpagpuyeckoii u  cinoBecHoM. Ero  u3ydeHue  CIOCOOCTBYET — pa3BUTHUIO
AJITOPUTMHUYECKOIO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIIEHHI0O U KOHKpPETU3allUH,
UCIIOJIB30BAHUIO AaHAJIOTHN.

CopmepxxarenpHast nuHHS «Hadama MareMaTH4ecKOro aHalin3a» I03BOJISIET
CYUIECTBEHHO PACIIUPUTh KPYr KaK MaTeMaTHYECKHX, TaK M MPHUKJIAJHBIX 3a]ad,
JOCTYMHBIX OOY4YalOIUMCS, Y KOTOPBIX MOSBISETCS BO3MOXHOCTb MCCIEIOBaTh U
CTpouTh rpaduku GYHKINH, ONPEaSISITh UX HAaNOOIbIINE U HAMMEHbBIIINE 3HAYCHNUS,
BBIUUCIATH Tomaan (Guryp um oObEMBI Ted, HAXOAUTh CKOPOCTH M YCKOPEHUS
nporieccoB. JlaHHasg conepkareiabHas JUHHUS OTKPBIBAET HOBBIE BO3MOXKHOCTHU
IOCTPOCHUSA MaTeMAaTUYECKUX MOJENel pealbHbIX CHUTyaluil, HaXO0XIEeHUs
HAWIY4YIIEro peueHusl B MPUKIAJAHBIX, B TOM YHCIE COLUATbHO-3KOHOMHYECKUX,
3aJa4ax. 3HAKOMCTBO C OCHOBAaMH MAaTEMaTHYECKOTO aHaim3a CIIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (OPMaJIbHO-JOTHUYECKOTO W KPEaTHBHOTO MBIIIICHUS,
(GbOopMHUPOBAHHIO YMEHUHN pacrlo3HaBaTh MPOSBICHUS 3aKOHOB MaTEeMaTHKH B HayKe,
TeXHUKe M HcKyccTBe. OOyuaromuecss y3HAIOT O BBIIAIOIIUXCS pe3yibTarax,
MOJTyYEHHBIX B XOJI€ Pa3BUTHSI MaTEMAaTUKHU KaK HAyKH, U UX aBTOPaXx.

CopepxarenpHO-MeTOIMYeCcKass TUHUS «MHOXeCTBa M JIOTHKa» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTaM  TEOpUH  MHOXECTB.  TeOopeTHKO-MHOKECTBEHHBIC
IpEJCTaBICHNUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTHKU W MpejararoT
HauOosiee YHUBEPCAIbHBIN S3bIK, OOBETUHSIOUINI BCE pa3fesibl MaTeMaTHKU U €€
NPUJIOKEHUH, OHM CBS3bIBAIOT DPa3HbIE MATEeMAaTHYECKHE IUCIHUILIUHBI B €IUHOE
nenoe. [losToMy BaXHO AaTh BO3MOKHOCTH IIKOJBHHMKY IMOHHMATh TEOPETUKO-
MHOECTBEHHBI SI3IK COBPEMEHHOM MaTeMaTHKH M UCIOJIb30BaTh €ro Juisd
BBIPQXEHHS CBOUX MBICIICH.



B kypce «AnreOpa 1 Hayajga MaTEMaTUYECKOTO aHAJIM3a» MPUCYTCTBYIOT TaKKe
OCHOBBl MaTE€MaTUYECKOr0 MOJCIUPOBAHUSA, KOTOpbIE NpHU3BaHbl CHOPMHUPOBATH
HAaBBIKU MOCTPOCHUSI MOJIETIEN PEATIbHBIX CUTYyAllui, UCCIEIOBAHUS 3TUX MOJENEHN C
NOMOILBIO anmapara anreOppl M MaTeMaTHYECKOrO aHalu3a W WHTepHpeTaluu
NOJIYYEHHBIX pe3yJbTaToOB. Takue 3aJaHusl BIUIETEHbl B KaXIbId M3 PA3EiOB
MIPOTPaMMBbl, ITOCKOJIbKY BECh MAaT€pHUaNl Kypca MUPOKO UCIOIb3YETCS I PEUICHUS
NPUKIAIHBIX 3anad. [lpu pemeHun peanbHbIX NPAKTUYECKUX 3a]ad ydalluecs
pa3BUBAIOT Ha0JII0AATEIbHOCTD, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HCIOJIb30BATh AHAJIOTHIO, 0000IaTh M KOHKPETU3HPOBATH
npobiemy. JlesTeabHOCTh O (POPMUPOBAHUIO HABBIKOB PEILICHUS MPUKIIAIHBIX 3a4a4
OpraHuM3yeTcsi B Ipollecce H3Y4YeHHMs BceX TeM Kypca «AinreOpa u Havana
MaTE€MaTHYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydeOHOM T1aHEe Ha M3ydeHHE Kypca anreOpsl 1 Hadall MaTeMaTHIECKOTO aHaIu3a
Ha 0a30BOM YpOBHE OTBOJUTCA 3 yaca B Henelnto (Bcero 102 yaca).



COJEPKXAHUE YYEBHOI' O KYPCA

Yuciaa v BIYMCICHUSA

Panmonanpabie uncna. OOBIKHOBEHHBIC W JECATUYHBIC IPOOH, MPOIICHTHI,
OecKOHEUHblE  MepuoAuYeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHANbHBIMU YHCIAMU, TPe0OpPa30BaHUsI YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IU4HbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble 4ucha. PanuoHanbHBIE W UpPpALMOHAIIBHBIE YHCIA.
Apudmernueckue ornepandd ¢ JIeWCTBUTENbHBIMU yuciamu. [IpubmmkéHHbie
BBIYUCJICHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CranpgaptHas ¢opma  3amucu
JNeUCTBUTENbHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmied ¢GopMmbl  3alucu
JEUCTBUTEBHBIX YMCEN I PELICHUS NPAKTUYECKUX 3a1ad U IPEACTaBIICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOW  crTemeHu.  JleWcTBust ¢
apupMETUUECKUMU KOPHSIMU HATYpPaIbHON CTEIICHHU.

CHHyC, KOCHHYC M TaHT'€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC,
apKTaHI'E€HC YHCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OcCHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

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

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUMN.

[IprumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a1a4 U
3a]1a4 U3 pa3IMYHbIX 00JacTei HayKH U pealbHOM JKU3HH.

DyHKIUHN U TPAPUKHU

Oynkums, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHuil Qynkuuu. Hymn Qyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauK KOpHsS N-Oi CTENEHHU.

TpuroHoMerpruueckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(GYHKIIMI YUCIOBOTO apryMeHTa.

Hauyana MaTeMaTH4ecKOro aHajaimn3a



[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yobiBaromias
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX OPOLEHTOB. Mcronp30BaHUE MPOrpeccuu st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAJHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Dilnnepa—BenHa.
[IpuMeHeHUuE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCaHUSl peaIbHBIX
MIPOIIECCOB U SBJICHUH, IIPU PEILICHUH 3aJ1a4 U3 IPYTUX YYCOHBIX MPEAMETOB.

Onpenenenue, Teopema, ClI€ICTBUE, JOKA3ATEIbCTBO.

IHJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue ydeObHOro mpeamera «Marematuka» JOJDKHO 00€CIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00I11eT0 00pa30BaHUsl CICAYIOIMINX JIUUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPaMMbl  y4eOHOTO TpeaMeTa
«MareMaTuKa» XapakTepU3yroTC:

['paxxtaHCKOE BOCIIUTAHMUE:

c(hOpMUPOBAHHOCTHIO TPAkKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOIO
W OTBETCTBEHHOTO YI€Ha POCCHUUCKOrO0 OOIIeCTBa, NPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI WU TIP.), YMEHHUEM
B3aUMOJICHCTBOBATh C COLUUAIBHBIMA WHCTUTYTAMH B COOTBETCTBUU C WX
GYHKIUSIMHA 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO POCCUICKOM TPAXKTAHCKON HICHTUYHOCTH, YBAXKEHUS K
MPONIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MATUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JIOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJh30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapOo/a;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOT'O C NMPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JTMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIETO.

DCTETUYECKOE BOCITUTAHUE:



ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PEeIICHUHN, PACCYKICHUI; BOCHIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCIE€KTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

PuU3NYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0pOBOT0 U O6e30macHoro oOpasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTIIbIXa, peryiisipHas pu3ndeckasi akKTHBHOCTD); (PU3UIECKOTO COBEPIICHCTBOBAHMUS,
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO.

TpyIoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BHIOOP
Oynymeil npodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa30oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHUIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTHYECKON HAIPaBICHHOCTH.

DKOJIOrMYECKOE BOCTIUTAHUE:

c(hOpMUPOBAHHOCTBIO JKOJOTUUECKON KYyJIbTYphbl, MOHUMAHWUEM BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMATBHOMN
Cpellbl, OCO3HAaHWEM TJ00aTbHOTO XapakTepa DSKOJOTHYECKUX  MpoOJeMm;
OpUEHTaIlMel Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWU MJid pelieHus 3a7ad B
00J1acTH OKPY’KaroIIel Cpebl, IIIAHUPOBAHUS TTOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCIICICTBUI [T OKPY’KAIOIIEH CPEIbI.

[leHHOCTH HAYYHOTO MMO3HAHUSA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM ©  OOIICCTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKHh Kak c]epbl 4eToBEUECKOW JesATebHOCTH, JTaroB €&
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS IUBHIM3ALMH, OBJIAJCHUEM SA3bIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOM KyJNbTYypOW KakK CpEACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYI0 M HUCCIEAOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4eOHOro MpeamMeTa
«Maremartukay XapaKTEepU3yITCs OBJIAJICHUEM YHUBEPCAIIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OeUCEUIMU.



1)

Vuusepcanvnvie  noznaseamenvHvle  Oelicmesus, obecnevusarom

Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCco8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJcanwe2o  Mupa,  NpUMEHeHUe  JI02UYECKUX,
UCCIe008ameNbCKUX onepayuti, ymeHutl pabomams ¢ ungopmayueti).

ba3oBrle 1oruueckue AeUCTBU:

BBISIBJISITh U XapaKTEPHU30BaTh CYIECTBEHHbIEC IPU3HAKI MAaTEMaTHYECKUX
OOBEKTOB, TMOHATHI, OTHOLUIEHHH MEXAYy HOHATUIMM; (OPMYJIUPOBATH
ONpENENCHUs] IOHATUM; YCTAHABJIMBAaThb CYIIECTBEHHBIM  IPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
IPOBOJIMMOTI0 aHAJIN3a;

BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CYXKJCHUS:
YTBEpAUTENIbHbIE W OTpPULIATENbHbIE, €AMHUYHBbIC, YacCTHbIE M OOLIUE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
OpOTUBOpEYMs] B (pakTaxX, [aHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX;
npearaTb KpUTEPUU JUIS BBISIBICHHUS 3aKOHOMEPHOCTEN W IPOTUBOPEYUHIA;
JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTWKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTALHIO,
OPUBOJUTH MPUMEPHl W KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJIbI;

BBIOMpATh Croco0 pemeHuss y4yeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB peEIlICHUs, BBIOMpaTh Haubojee MOAXOAANMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBrbIe ncciienoBarenbCKue IEUCTBUA:

UCTIONIb30BaTh BOIMPOCHI KaK HMCCIEI0BATENbCKUI MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, MPoOIemy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHOe, (OpMHUPOBATH  THUIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOAUTD CaMOCTOSITENIEHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIICIOBAaHUE TI0 YCTAaHOBICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOTro
O0BEeKTa, SIBJICHUSA, TIPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATEILHO (POPMYIUPOBATH O0OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTD
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSIX.

PaGoTa ¢ undopmarnueii:



2)

BBISIBIISATH Je(OULIUTHI HTHPOPMAIIMH, TAHHBIX, HEOOXOAUMBIX JIJIs OTBETAa Ha
BOIIPOC U IS PELLICHUS 3a]1a4u;
BBIOMpaTh  MHGOpPMAIMI0 W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABIICHNUS,
CTPYKTYpHUpPOBaTh UH(OPMAIIKIO, MPEACTABIATH €€ B pa3IMuHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;
OLICHUBATH HaJIEKHOCTD uH(popMaIuu 1o CaMOCTOSATEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

Yuueepcanonvie  KomMMynuxamuenwvle Oelicmeus, obecneyugarom

CPOPMUPOBAHHOCIb COUUATILHBIX HABBIKOS 00YUAIOUWUXCAL.
OO0wienue:

BOCIIPUHUMATh U POPMYJIUPOBATH CY>KIEHUS B COOTBETCTBUU C YCIOBUSIMU
Y LIeJIIMU OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IMMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS II0 XOJy PEIICHHUS
3a/1a4i, KOMMEHTHPOBATh IIOJyYE€HHBIN PE3YyJIbTaT;

B X0/ 00CYKJEHH 3a7]aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
npo0IeMbl, pelIaeMoi 3a1auu, BbICKAa3bIBaTh UEH, HALICJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKICHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKHBaTh pa3Miyle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOI popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJbTaThbl  pPEIICHHUs  3aJadyd,  DKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA; CAMOCTOSATEIBHO BEIOMPATH (POPMAT BBICTYIIICHHUS
C Y4ETOM 3aja4 MPE3CHTALNHU U OCOOCHHOCTEN ayIUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh U UCIIOJIH30BATh MPEUMYITIECTBA KOMAHIHOW U HHIUBHTYaTbHOM
paboTHl MpHU penieHUH YYeOHBIX 3ajlady; MPUHUMATH IIeJb COBMECTHOMU
NEATEeIbHOCTH, IIAHUPOBATh  OPraHW3allMI0 COBMECTHOM  padoTHI,
pacnpenensiaTh BUABI pabOT, TOTOBApUBATHCA, OOCYXKIaTh MPOIECC U
pe3ynbTat padoThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMbl» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI WU
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCTBO CBOEro BKJaja B OOMMIA MPOAYKT TIO KPUTEPUSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHUCTBHSI.

3) Yuusepcanvuvie pecyiamuesnsle oeticmausi, obecneuusarom popmuposanue

CMbBICII06bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOB TUHHOCNIU .
CﬁMOOpFaHI/IBaHI/I}I:



COCTaBJIATH IJIaH, aJITOPUTM PELICHHUS 3a/laui, BEIOUPATh CIIOCO0 pelIeHus ¢
y4€TOM MMEIOILIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBO MH(POpPMAIIUK.

CaMOKOHTpOJIb:

e BJIAJCTh HAaBBIKAMH TIO3HABATEIBbHON pEeIEKCMH KaK OCO3HAHUSA
COBEPILIAEMBIX JACUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB;
BJIaJIETh CIIOCO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoliecca U pe3yibTara
pelleHns MaTeMaTHUeCKOH 3a1auu;

e TPEIBUICTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTD P PEIICHUH 3a1a4H,
BHOCHTHh KOPPEKTUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JaHHBIX, HAWJEHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OIICHMBAaThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCIOBUSM, OOBSCHSTH
NPUYUHBl JOCTHKCHUS WIM HEAOCTH)KCHUS PE3yJIbTaTOB ACSATEIbHOCTH,
HaXOAHTh OMHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOTO Kypca «AnreOpa v Havajla MaTeMaTHYECKOTO aHaIu3ay
Ha YPOBHE CPEIHEr0o OO0Iero oOpa3oBaHUs JOKHO OOCCIEeYHBATH JOCTHKEHUC
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

Yucia 1 BbIYHCICHUSA

OnepupoBaTh MOHATHSAMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YMHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

BolmonHATh  apupMETHYECKHE  ONepauud € palUOHAIbHBIMU U
JNEHUCTBUTEIBHBIMU YHCIAMH.

BoimonusaTe npuOaKEHHBIE BBIYUCIICHUS, UCIIONB3YS MpaBUiia OKPYIJICHHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSMU: CTENEHb C IEJbIM IOKAa3aTesieM; CTaHJIapTHAs
dbopma 3amMcu JACUCTBUTENBHOTO YMCIA, KOPEHb HATypalbHOW CTENEHU;
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alMCU JEHCTBUTENBHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPECTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YIJIA;
MCITI0JIb30BaTh 3aMKCh MPOU3BOJILHOTO yTiia Yyepe3 o0paTHbIE TPUTOHOMETPUYECKUE
byHKIUH.

YpaBHeHMS U HEpaBeHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;



BeimonuaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUYECKUE YPAaBHECHHUS.

BemonHaTe npeoOpa3oBaHMs LEIbIX, PALMOHAIBHBIX M HPPaLMOHAIBHBIX
BBIPQKEHHI U PEIIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALUOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

[IpuMeHATh ypaBHEHUs M HEPABEHCTBA JUJI PELICHUS MATEMATUYECKUX 3a]1a4
¥ 3371a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HHU.

MognenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEA0BATh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM alllapaTa anreopsbl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKIIMS, CIIOCOOBI 3aaHusi (QyHKIUHU, 00JIaCTh
ONpEJENCHUs] M MHOXKECTBO 3HauYeHM (PyHKIuU, Trpaduk (yHKUHUHA, B3aUMHO
oOpaTHbIe (PYHKIUH.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTH (PYHKLINHU, HYIH (QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKUNN I pELICHUS] YpaBHEHUI.

Crpoutb M uuTaTh rpaduKu JTUHEHHON (PYHKIMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOU (PYHKIMU C LIEJIBIM TOKA3aTeJIEM.

Hcnons3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peajibHOU
YKU3HH; BhIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Havana maTremMaTH4ecKoro aHajimsa

OnepupoBaTth MOHATUSMHU: MOCJIENAOBATEIBLHOCTh, apudmMeTHueckas M
reOMETPUYECKast IPOTPECCUMU.

OmnepupoBaTh MOHATUAMH: OECKOHEUHO YOBbIBalollas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOrPECCUu.

3aiaBaTh NOCIEA0BATEIbHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IMOCIEIOBATEIBHOCTEN U MPOTPECCUN IS PEIIEHUS
peanbHbIX 337a4 PUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, ONEpAllMU HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJis OMMCAHUS PEabHBIX
IPOLIECCOB U SIBJICHUM, MIPH PEIICHNUH 33]a4 U3 IPYTHX yYEOHBIX MTPEIMETOB.

OnepupoBatb  MOHATUSMH: ONnpeleneHnue,  Teopema,  CIEIACTBHUE,
JI0KAa3aTeJIbCTBO.



TEMATHYECKOE IINTAHUPOBAHHUE

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabnbsie IIpakrnyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
MHokecTBa paMOHAIIBHBIX U
1 JIEVCTBUTEIBHBIX Yncell. PanMoHaIbHbIE 20 2 Resh.edu.ru
YpaBHCHHS U HEPABCHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbiM 10 1 Resh.edu.ru
[I0Ka3areieM
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. o5 2 Resh.edu.ru
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMyiibl
4 tpuroHomerpuu. TpuroHomeTpuyeckue 30 2 Resh.edu.ru
YpaBHCHHUS
5 [TocnenoBarenbHOCTH M NPOrPECCUN 10 1 Resh.edu.ru
5 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AINS 7 1 Resh.edu.ru
3HAHUU
OBILEE KOJIMYECTBO YACOB IO TIPOTPAMME 102 9 0 Resh.edu.ru




HOYPOYHOE IINTAHUPOBAHUE

KoanyecTBO 4acos

Ne n/m Tema ypoka KonTposbHubie
Bcero
padoThI
1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammsl Ditniepa—Benna 1
9 Panmonanehbie yncna. OOBIKHOBEHHBIE U AECATUYHBIC APOOU, IPOIIEHTHI, 1
OCCKOHEUYHBIC TIEPHOAMYSCKHE IPOOH
3 Paunonanehble uncna. Pemenue 3agau 1
4 ApudmeTraecKkne ornepauu ¢ parroHaTbHBIMU YHCIIaAMHE, TPEOOPa30BaAHUS 1
YHUCJIOBBIX BBIPAKEHUM
5 [Ipeobpa3zoBanue BeipaxeHuil. Pemenue 3amay
6 [Ipumenenue npoOei U MPOLIEHTOB IS PEIICHUs TPUKIIATHBIX 3a/1a4 U3 1
Pa3IMYHBIX OTpaciell 3HAaHUW U PeaTbHON KU3HU
7 [Ipumenenue npoOeit U MPOLIEHTOB IS PelIeHUs TPUKIIATHBIX 3a/1a4 U3 1
Pa3IMYHBIX OTpaciell 3HAaHUW U PEaTbHON KU3HU
8 JleficTBUTENBHBIE YKcia. PallnoHanbHble U UPPALIMOHATIBHBIE YHCIIa
9 Apudmernueckue onepanuu ¢ J1eHCTBUTETbHBIMU YHCIIAMU 1
10 ApudmeTnueckue onepanuu ¢ JeHCTBUTENLHBIME YHClIaMu. Perienre 3agau
11 [Tpubmmx€HHBIC BEIYMCIICHUS], TPABUIIA OKPYTJICHUS, IPUKUIKA U OIICHKA 1
pe3yJibTaTa BEIYMCIEHUN
12 ToxnaecTBa U TOXKIECTBEHHBIE Pe0OpPa3OBaAHUS 1
13 Pemenue 3amau 1
1 KontponbHas pabota mo teme: «MHOXKeCTBa palliOHATBHBIX U 1 1
JEWCTBUTEIbHBIX YUCET
15 YpaBHeHHE, KOPEHb YPAaBHEHUS 1




16 HepaBeHnctBo, permieHre HepaBeHCTBA 1
17 Meroa uHTEpBaJIOB 1
18 Meron unTepBasioB. Pemenue HepaBeHCTB 1
19 Pemienue nenpix U IpoOHO-pAIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB 1
20 KontponbHas padoTa nmo Teme " ParmoHaibHbIe ypaBHEHHUS U HEpaBeHCTBA" 1
21 @ynk1us, cnocoObl 3ananus GpyHknun. BzanMHo oOpaTHbie GyHKINU 1
99 I'paduk pyakmuu. O6macTs onpeneaeHus 1 MHOKECTBO 3HAUCHUHN ()YHKIIUH. 1
Hynu gynkun. [IpomexxyTku 3HaKOIOCTOSIHCTBA
23 I'padux ¢pynkuuu. Pemenune 3anau 1
24 UéErHble ¥ HeYETHDBIE (PYHKITUH 1
o5 Crenens ¢ mensiM mmokasarenem. CtangaptHas GopMa 3armcu 1
JNIEUCTBUTEIILHOIO YHCiIa
26 Crenensb ¢ menbIM okasareneM. Pemenue 3ama4y 1
97 Hcnonb3oBanue noaxo et Gopmbl 3anucu AeHCTBUTEIbHBIX YHCEI IS 1
peleHust MPaKTUYECKUX 33734 U MPEJCTaBICHUS JaHHbBIX
28 CrenenHas QyHKIIMS C HaTypaJIbHBIM M LI€JbIM Noka3areneM. E€ cBoiicTBa u 1
rpauk
29 CrenenHas GyHKIHUS C HATYpaJbHBIM U LIENbIM MTOKa3aTeneM. Perienue 3aiau 1
30 KonTponbHas padota mo Teme «DyHKIHm» 1
31 Apudmernueckuit KOpeHb HaTYpaJIbHON CTENIEHH 1
32 ApudpmeTnueckuil KOpeHb HaTypaIbHON CTEIIEHU 1
33 ApudmeTrnueckuil KOpeHb HaTypaibHOU cTerneHu. Perenue 3ana4q 1
34 CBoiicTBa apu(pMeTHUECKOr0 KOPHS HATypalbHOM CTENeHH 1
35 CaoiicTBa apu(MeTHYECKOro KOpHs HaTYpaJbHOM cTeNeHu 1
36 CBoiicTBa apu(pMeTHUECKOr0 KOPHS HAaTypalbHOM CTENeHH 1
37 Pemrenue 3amau 1




38 JleticTBus ¢ apu()METHUECKUMHU KOPHSIMU N—OM CTETIeHU 1
39 JleiicTBus ¢ apuMEeTUUESCKUMU KOPHAMU N—OW CTENEHU 1
40 JeticTBus ¢ apu(METHUECKUMHU KOPHSIMU N—O CTETIeHU 1
41 JleticTBus ¢ apu()METHUECKUMHU KOPHSIMU N—OM CTETIeHU 1
42 JleiicTBus ¢ apuMEeTUUECKUMU KOPHAMU N—OW CTENEHU 1
43 Pemenue 3amau 1
44 KontponbHas paboTa o teme «ApudmMeTHyecKuii KOpeHb HATypaIbHOM 1
CTEIICHU»
45 Pemrenne nppalimOHaNBHBIX YPaBHEHUN U HEPABEHCTB 1
46 Pemienue uppanoHaibHbIX YpaBHEHUI U HEPABEHCTB 1
47 Pemrenne nppalimOHaNBHBIX YPaBHEHUN U HEPABEHCTB 1
48 Penienue uppanmoHanbHbIX YpaBHEHUIN U HEPABEHCTB 1
49 Pemrenne nppalimOHaNBHBIX YPaBHEHUN U HEPABEHCTB 1
50 Pewenue 3amau 1
51 CBoiicTBa u rpaduk KOpHs N-0if cTenenn 1
52 CaoiicTBa ¥ rpa@uK KOpHS N-O CTENEeHU 1
53 Pemenue 3amau 1
54 O060061eHre U cucTeMaTu3anus 3HaHui o teme «MppannoHaibHbIe 1
ypaBHEHUS 1 HEPABEHCTBA»
55 KontponbHast pabora o Teme «VppalrioHaibHble ypaBHEHUs U HEpaBeHCTBA" 1
56 CuHyC, KOCUHYC U TaHT'€HC YHCIIOBOIO apryMEHTa 1
57 CuHyC, KOCUHYC U TaHT€HC YHUCIIOBOIO apryMeHTa 1
58 CuHyC, KOCMHYC M TAaHT€HC YUCIIOBOIO apryMeHTa. Pemenne 3anaqu 1
59 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YUCIOBOI0 apryMeHTa 1
60 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC YHCIOBOTO apryMeHTa 1




Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIEICHUE TPUTOHOMETPUUECKUX

o1 (GyHKLMI 4UCIOBOrO apryMeHTa 1
62 Tpuronomerpuieckas OKpy>KHOCTb, OIPEACTICHUE TPUTOHOMETPUIECKUX 1
(GYHKIMN 9MUCIOBOTO apryMEeHTa
63 Pemenue 3anau no reme «TpuroHomerpudeckas OKpy>KHOCTb 1
64 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
65 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
66 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
67 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
68 Pemenue 3anau mo reme « OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI» 1
69 [IpeobpazoBaHye TPUTOHOMETPUUCCKUX BBIPAKCHUM 1
70 [Ipeobpa3oBaHKe TPUTOHOMETPUUYECKUX BBIPAKCHUN 1
71 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKCHUI 1
72 [IpeobpazoBaHye TPUTOHOMETPHUUECKUX BBIPAKCHHM 1
73 [IpeoOpazoBanye TPUTOHOMETPUIECKUX BBIPAKEHUM 1
74 IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX BbIpakeHUH. Perenue 3aiaq 1
75 O0600611eHre U cucTeMaTu3alus 3HaHul 1o TeMe «PopMyJibl TPUTOHOMETPUI 1
76 KontponbHas pabora o teme «PopmMysibl TPUTOHOMETPUI 1
77 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
78 Pemennie TpUroHOMETPUYECKUX YpaBHEHUI 1
79 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
80 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1
81 Pemrenne TpuroHoMeTpu4EeCKUX ypaBHEHUN 1
82 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1
83 Pemenue TpuronomMerpuueckux ypaBHeHuil. Pemenue 3agau 1




O06o0uieHne 1 cucTeMaTu3aIys 3HaHui 1o TeMe « TpuroHoMeTpudeckue

84 1
ypaBHEHUS»

85 KonTponbras padota mo Teme "®opMysibl TPUTOHOMETPHUH. 1
Tpuronomerpuyeckue ypaBHeHUs "

86 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS TTOCIIEI0BATEILHOCTEH. 1
MOHOTOHHBIE TOCIEA0BATEIBHOCTH

87 Pemenue 3amau 1

88 Apudmerndeckas ¥ TeOMETPUIECKast TPOTPECCHH. 1

89 Vcnonp30BaHne MPOTPECCHH IS PEICHUS PEaTbHBIX 3a7a4 MPUKIIaTHOTO 1
Xapakrepa

90 Pemenue 3amaq 1

01 beckoneuno yOpIBaromas reomerpudeckas nporpeccus. Cymma 6eCKOHEYHO 1
yOBIBaIOIEH TEOMETPUYECKON POTPeccun

92 dopmyia CIOKHBIX MPOLEHTOB 1

93 dopmyIa CI0KHBIX IPOLEHTOB 1

94 O0006111eH1E, CHCTEMATH3AlIUs 3HAHUH 10 TEME 1

95 KonrtponbHas padora no teme «IlocnenoBareabHOCTH 1

96 O06o0mienne, cucTeMaTu3anus 3HaHUKH. MHOKECTBO PallMOHATBHBIX YHCEI 1

97 O60061eHue, cucreMaTu3anus 3HaHu. OyHKIUN 1

98 O6o00u1enue, cuctemaru3anus 3HaHui. Tpuronomerpuueckue GyHKIUH 1

99 O0001menne, cucreMatn3anus 3Haduil. [lociegoBaTeIbHOCTH 1

100 HToroBasi KOHTpOJIbHASA paboTa 1

101 O60061eHne, cucTeMaTU3alks 3HaHU] 3a Kypc anre0pbl 1 Hayall 1
MareMaTthdeckoro ananmsa 10 kimacca

102 Hroroselii ypok 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa u Hadasila MaTemMaTuueckoro ananusa. 10-11 kmaccel. YueOHUK.
ba3zoBslit 1 yriyonennsiit ypoBuu. 2021. Yuyeonuk. Anumosn I11LA.

NznarenscTBO «IIpocBemenune»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA

* Anrebpa u Hayasa Maremarudeckoro ananusa. 10-11 knaccel. YueOHUK.
ba3zoBslit u yriyonennsiit ypoBuu. 2021. YueOuuk. Anumos 111 A.
N3narensctBo "IIpocBenienue"

» PaGouast nporpamma cpeiHero oomiero oopazoBanus nmpeamera
«MareMatuka» yriay0oaéHHbIi ypoBeHb. O100peHa peiienreM deiepaabHOro
y4eOHO-METOIMUECKOTO 00bEAMHEHHUS 110 0011IeMYy 00pa30BaHUIO, TPOTOKOJ
7/22 o1 29.09.2022 r.

* Metoauueckue peKkoMeHAaIuy 1Mo yueOHuKy "Anredpa u Havana aHaimza"
10-11 xmaccet /ABTop: Anumos 1. A., U3natensctBo "[IpocBenienne”

» Anrebpa u Havasa aHanu3a, 10-11 kimaccel, B 1Byx vactsx. [loypounoe
1aHupoBaHue 1o yueoOnuky Anumona 1.A/ ABrop-cocraBurens: ['puropnrena

I'.Nn.



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* http://window.edu.ru/ DnekrponHas OMOIUOTEKA YICOHUKOB H

METOMYECKUX MAaTCPHAIIOB

* http://www.math.ru Marepuaisl mo MaTeMaTHKe B EuHON KOJUTeKIHH

UQPPOBBIX 00PA30BATEIBHBIX PECYPCOB

« http://www.bymath.ne t I'a3zera «Maremaruka» M3naTenbckoro goma

«[lepBoe CeHTAOPs»

* http://www.uztest.ru 3agauu o reoMeTpun: HHPOPMAIIMOHHO-TIOUCKOBAsI

cucTeMa

* http://www.problems.ru Kommsiorepaas MaTeMaTHKa B IIIKOJIE

* http://school.msu.ru Maremaruka. [lIkona. bByaymiee. Caiit yunrens

mareMatuku A.B. [lleBkuHa

* http://www.etudes.ru Matematndeckoe 0Opa3oBaHHe: MPOIILIOE U

Hacrosiee. MHTepHeTONOIMOTEKa TI0 METOAMKE MTPETOIaBaHUsl MATEMaTHKH

* http://www.exponenta.ru ITopran Allmath.ru — Bes maTematuka B 0JJHOM

MecTe

* http://www.allmath.ru ITpukiagHas MaTeMaTHKa: CIpaBOYHUK

MaTeMaTHIeCKUX (popMyII, MPUMEPHI U 3a1a4H C PEIIEHUIMU

* http://math.rusolymp.ru 3agaunuk ajs TOATOTOBKU K OJMMITHAAM 10

MaT€MaTHuKe



* http://tasks.ceemat.ru 3anmmarenbHas MareMaTnka — OJIUMITHAIbI, UTPHI,
KOHKYPCBI TI0 MaTEMAaTHKE JIJIS IKOJIbHUKOB

* http://www.math-on-line.com MaremMaTudecKkue OJIMMITHAIbI IS
IIKOJLHUKOB

* http://www.olimpiada.ru Matemarnueckue OJUMIIHAIBI M OJIUMITHATHBIC

3aJa4u
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