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MNOACHUTEJIBbHAS 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anrebpa U Havajga MaTEMaTHIECKOTO
ananu3a. bazoBbiii ypoBeHb» Mg oOyuarommxcs 10-11 kiaccoB pa3paborana Ha
OCHOBAHUU CIIEAYIOIINX HOPMAaTUBHO-TIPABOBBIX IOKYMEHTOB:

1. ®enepanpHblii TOCYIaPCTBEHHBIH 00pa30BaTEIbHBIN CTaHIAPT CPEIHETO
o0miero o0pa3zoBaHUs, YTBEP>KIACHHBIN MpUKa3oM MUHHCTEpCTBA 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 roga Ne 413 (¢ mocnegyronmmu
HU3MEHEHUSIMHU );

2. @epepanpHas  oOpaszoBaTenbHas MpOrpaMMa  CPEJHEro  OOIIEero
oOpa3oBaHMs, OJOOpeHHas peueHneM QenepaabHoro y4eOHO-METOAMYECKOTo
oObenuHeHusl Mo obmeMy oOpa3oBaHuio, MPOTOKod OT 14 ampens 2023 roga Ne
1/23, yrBepxkaenHas npukazom Munnpocsemierauss Poccun ot 18 mast 2023 roga
Ne 371;

3. [lonoxxeHue o CTPyKType, NOpsAAKe pa3pabOTKU U yTBEPKACHUS pabOUnX
nporpaMm OI'KOY «COI Ne 154 nm. renepan-nonkoBuuka E.I1. Macounay.

Pabouas nporpamma yueOHOTro Kypca «AnreOpa n Hadajaa MaTeMaTHUECKOIrO
aHaln3a» pa3paboTaHa C Y4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHUH,
NPEABABISIEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPAIULHMA POCCHICKOTO
oOpa3zoBaHus. Peanuzamusi mporpamMmbl 0o0eceUMBAET OBJIAJICHUE KIHOYEBBIMU
KOMITETEHLIUSIMH, COCTaBIIIOIIMMHU OCHOBY JUIsI CaMOPAa3BUTUS U HENPEPBIBHOIO
o0pa30BaHMsl, LEJTOCTHOCTh OOIIEKYIbTYPHOIO, JIUMYHOCTHOTO M TMO3HABATEJIBHOIO
pa3BUTHUS JTMYHOCTH O0YUYaOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUUYECKOTO aHAIW3a» SBJISIETCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapIIeH IIKOJBI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECMeYMBaeT HWHCTPYMEHTAIbHYI0O 0a3y JUIsi W3y4eHHUS BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUICHUE YyYallluXCsl Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO KypCa y4Yalluecs OBJIAJICBAIOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOMN
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOU Gopme.

Kypc anreOpsl u Hauan MaTreMaTH4eCKOro aHajau3a 3aKJIaJbIBAET OCHOBY IS
YCHEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMHUHU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHJACHIMA HSKOHOMHKHA U OOIIECTBEHHOM JKM3HM, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BATh MX B MOBCEIHEBHOW KU3HU. B TOXe BpeMsl OBIaJCHUE
aOCTpPaKTHBIMM M JIOTMYECKH CTPOTMMH MAaTEMAaTHUYECKUMH KOHCTPYKIIUSIMU



pa3BUBAaeT YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTD
YTBEPKJICHUSI, KCTIOJH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHaJIOTHI0, GOPMUPYET KpEaTUBHOE M KPUTHUECKOE MbINIICHHE. B xo1e n3ydenus
anreOpbl M Havall MaTEMaTHYECKOro aHaldu3a B CTaplield IIKOJe ydalluecs
MOJYYalOT HOBBIM ONBIT PEMIEHUS MPUKIAJAHBIX 3a7a4, CaMOCTOSITEIbHOIO
NOCTPOEHUSI MAaTEMaTUYECKUX MOJIEJIEH pEaNbHbIX CUTyalluidi M HHTEpIpEeTaluu
NOJIY4YEHHBIX  pEUIeHUH, 3HAKOMATCA C  OpUMEPAMH  MAaTEMaTHUYECKHX
3aKOHOMEpPHOCTEH B TPUPOAE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLIHUAIOM, KOTOPHIM
peanu3yeTcs Kak 4depe3 y4eOHbId Marepuaj, CIocOOCTBYIONUN (OpMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK W dYepe3 crneuuduky ydeOHON AesaTenbHOCTH,
TpeOyroen CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, MPOIOJKUTEIBHOMN
KOHIICHTPAI[M BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYEHHbIN PE3YJIbTAaT.

B ocHoBe MeToguku OOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JIEKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOro aHAIN3a» BKIIOYAET
CIIEIYIOLUE COJEPKATEIBHO-METOANYECKUE JIMHUNA: «YHcna W BBIYHUCICHUSY,
«Dynkuuun u - rpadukn», «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTE€MaTUYeCKOro aHanu3a», «MHoXkecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKHE JIMHUM HW3YYalOTCid Ha NPOTSKEHUH JIBYX JIET
oOyuyeHusi B cTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA IpYr Apyra M MOCTENEHHO
HAChIAsiCh HOBBIMM TeMaMu H pa3faenaMu. JlaHHbIA Kypc  sABISIETCA
UHTETPaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B ce0e cojepaHhue HECKOJIbKHX
MaTEMaTUYECKUX JUCHUIUIMH: alredpa, TPUrOHOMETPHSI, MAaTEMAaTUYECKUNA aHaIU3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooliee
IMPOKUM MAaTEMAaTHUYECKUM ammapaTroM, Y HUX MOCJIeI0BaTeIbHO (HOpMUpPYETCs U
COBEPILIEHCTBYETCS YMEHHME CTPOMTh MaTEMaTHYECKYH0 MOJEIb pPEATbHON
CUTyalluM, TPUMEHSATh 3HAHUA, IOJy4YeHHbIE B Kypce «Airedpa W Haudana
MaTEMaTUYECKOr0 aHaJIu3ay, IJIsl PEUIEHUsI CaMOCTOSTENBHO CHOPMYITUPOBAHHON
MaTeMaTUYEeCKOH 3aJ1auH, a 3aTEM UHTEPIPETUPOBATH MOJYUYEHHBIN pe3ybTaT.

CopnepxkaTenbHO-MeTOANYECKas JTUHUA «YUucina U BBIYMCIEHUS» 3aBEpIIACT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikone ocob0oe BHUMAHHE YACISIETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJIb30BAHUE PA3UYHBIX (OpPM 3amuch JIEWCTBUTEIBHOTO YHCIIA, YMEHUE
pallMOHAJIbHO BBIMOJHATH JEUCTBUSL C HUMH, JA€NaTh MNPUKUAKY, OLECHHUBATH
pesynbrar. OOyuaromuecs TOJYYalOT HAaBBIKM NPUOMIKEHHBIX BBIYHCIICHUN,



BBITIOJIHCHUS JIEWCTBHM C YWCIaMU, 3allUCAHHBIMA B CTaHIApTHOU (opme,
VCITOJIb30BAHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKECHHIA.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEAJIU3YETCS HA MPOTSIKEHUU BCErO
oOydeHHMs] B CTapled IIKOJIe, TOCKOJbKY B KaXIOM pas3fele MporpaMMbI
MPEIYCMOTPEHO PEIlIEHNE COOTBETCTBYIOMIUX 3adad. OOyuaroniyecs OBIaIeBaIOT
pa3NUYHBIMM METOJAMU PEUIEHUS UEJbIX, PALMOHAJIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, JOTapu(PMUUECKUX ¥  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loilydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUIMNA C TTOMOIIBIO TTPOU3BOJHOM, PEIICHUHM MPUKIAJAHBIX 3ajlad W 3a7ad Ha
HAaXOXXJEHUE HauOONBIIMX U HAUMEHBIIMX 3HauyeHUM (QyHkuu. J[lanHas
cCoJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUI
BBIMOJHATh pacu€Tbl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppaIMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUI, a TAKKE BBIPAKCHUM,
COJEpKaIMX CTENEHU U JiorapupMmbl. bnaronaps uszydeHuro anreOpanyeckoro
Marepuajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpPaKTHOTO MBIIUICHUS Yydaluxcs, (HOPMUPYIOTCS HABBIKA JAEAYKTHUBHBIX
paccykJIeHuid, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEN B BHJIE€ PaBEHCTB W HEPaBEHCTB. Anredpa
npemyaraeT d(PQGeKTUBHbIE HMHCTPYMEHTHI JUISI PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopepkarenbHo-MeToau4eckass JUHUA «DyHKIMM U TpaduKU» TECHO
MeperieTaeTcs ¢ APYyruMu JIMHUSIMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICJIE 3a/1a€T
MIOCJIEIOBATEIBHOCTh U3Y4YECHUS MaTepHaa. N3yuyenue CTENIEHHO,
MOKa3aTeJIbHOM, JJOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMH, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHU IS pelIeHus 3a7ad U3 APYTHX YYEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3aHO KAK C MAaTE€MaTUYECKUM aHAJIU30M,
TaKk U C pEIIeHHWEeM YpaBHEHM U HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJiepKaTeIbHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUHN
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHIECKOW, Tpaduueckoid M ciaoBecHOW. Ero mzyuenue
CIIOCOOCTBYET ~Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

ConepxartenbHas nuHusl «Hadaia mMaTreMaTH4ecKOro aHajan3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYIHBIX 00YYarOIIMMCSI, Y KOTOPBIX MOSIBISIETCSI BO3MOXHOCTh UCCIIEOBATh U
CTpOUTh Tpaduku (YHKIUH, OMpeAeisaTh HUX HauOOJbIIMEe W HAUMEHBIIUE



3HAYCHUS, BBIYUCISITH TUIOManu (Guryp u oObEMBI TE, HAXOAWTh CKOPOCTH M
YCKOpeHHsl TiporieccoB. JlaHHas comep)kaTtenbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUS MaTeMaTHYECKUX MOJENeH pealbHBIX CHUTYaIlHMH,
HAXOXJICHUS HAWIYYIIEro pPEIIeHUs B MPHKIATHBIX, B TOM YHCIE COIHaIbHO-
HPKOHOMHYECKHUX, 3a/]adyax. 3HAKOMCTBO C OCHOBaMH MaTEeMaTHYECKOTO aHaJn3a
CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMaTbHO-TOTHUECKOTO U KPEaTHUBHOTO
MBINIICHUS, (OPMHUPOBAHUIO YMEHHHM pAcloO3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOyuwaromiuecs Y3HAIOT O
BBITAIOIINXCST pe3yJbTaTaX, IMOJTYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U UX aBTOPaXx.

CopeprkaTenbHO-MeTOANYeCKas TUHUS «MHOXECTBa 1 JIOTHKa» B OCHOBHOM
MOCBAIIEHA  JJIEMEHTaM  TEOpPUH  MHOXECTB. Te€OpeTHKO-MHOKECTBCHHBIC
MPEICTABIICHUS TPOHU3BIBAIOT BECh KYpC HIKOJBHOM MaTeMaTUKU W Tpeiaralor
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHIIONUN BCE pa3/ieibl MATEMATUKU U €€
MIPWIOKEHUH, OHH CBS3BIBAIOT Pa3HbIC MAaTEMAaTHYECCKUE AUCITUIUIMHBI B €IUHOE
nenoe. [ToaToMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHWKY ITOHHMATh TEOPETHUKO-
MHOKCCTBEHHBIM SI3bIK COBPEMEHHON MaTEMaTHKH W HWCIIOJIb30BaTh €ro IS
BBIPKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO aHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTHYECKOTO MOJCIHUPOBAHUSA, KOTOPBIE IPU3BAHBI
chOpMHPOBATH HABBIKK MTOCTPOCHUS MOJICIICH peaTbHBIX CUTYaIlUi, UCCIICTOBAHMS
TUX MOJENIe C MOMOIIbIO amnmapara aireOpbl U MaTeMaTHYeCKOro aHalu3a U
WHTEPIPETALUNA TIOJYUYCHHBIX PE3yNbTaToB. Takue 3ajaHusl BIUIETCHBI B KaXKIbIN
U3 pa3/iesioB MPOTPaMMBI, MOCKOJBKY BECh MaTEpPHaNl Kypca HTUPOKO UCTIOIb3YETCS
JUTSL peIIeHUsT IPUKIAIHBIX 3a1ad. [Ipu permeHnn peaqbHbIX MPaKTHYEeCKUX 3a7ad
yyaniecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBATH
npobiemy. [lesTensHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a]a4 OpraHU3yeTCs B MPOIECCe M3YUCHHUs BCEX TeM Kypca «Anrebpa u Hayana
MaTEeMaTHYECKOTO aHaITu3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

B yuyeOHOM miaHe Ha H3yueHHE Kypca aiareOpbl M Hadajl MaTeMaTU4ecKOro
aHay3a Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Hezemo B 11 kmacce, Bcero 3a nBa rona ooydenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonansabie uynciaa. OOBIKHOBEHHbIE W JECATUYHBIC IPOOU, MPOIICHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHbIE 4HCla. PalMOHAIbHBIE W UPPALMOHAIBHBIE YHUCHA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEILHOTO yucna. lcnonbs3oBanue mnoaxoxsimed (GopMbl  3alucH
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYC, KOCHHYC M TaHI€HC YHUCJIOBOI'O aprymMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pellleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

IIpuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 001acTeil HAYKH U pealbHOU KU3HHU.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomexxyTku 3HaKONOCTOAHCTBA. UETHBIE M HEUETHBIE (PYHKITUU.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa u rpaduk KOpHsS N-O CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHus MOCJIEIOBATEIbHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysa CIOXKHBIX MPOLEHTOB. McCronb3oBaHUE MPOTPECCUU IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX YUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapu¢m yucna. JlecaTuyHble U HaTypaJbHbIE JOrapru(pMBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. Ilepuogmueckue  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
bynkuud. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosnblllee ' HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpuueckne QPyHKITUU, IX CBOMCTBA U TpaUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOPbI€ BO3HHMKAIOT IMPHU PEIIEHUU 3aJad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHbie  dJ€MEHTApHBIX  (QYHKIUNA.  DOpMysbl  HAXOXKACHUS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKACHUS HAWJIY4IIEro pEIICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yNbTaThl OCBOEHHUSI MPOrPAMMBI  Y4EOHOTO TMIpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIUN 00YUAIOMIEroCs] Kak aKTHBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, HATHUYECKOrO0  TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, pelIeHnH, paccy X IEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBOro U 0e€30macHOro o0pasa K1W3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYAOJIO0OUS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PELICHUHU IPAKTUYECKUX 3a/1a4 MaTEMaTHYECKON HAIPABIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHMMAHHUEM BIIMSHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpHUEHTAlMe Ha NPUMEHEHUE MATEMATHYECKMX 3HAHUM JUIA pElIeHUs 3a7a4 B
0o0JIaCTH OKpY’)Karolel cpeapl, IUIAaHUPOBAHUSI IIOCTYNKOB U OLIEHKH HX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPE/Ibl.

[{eHHOCTH HAYYHOTO IMO3HAHUSA:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUUECKONM HayKM Kak c(epbl 4YelIOBEYECKOH MAesITeNbHOCTH, JTaloB €€
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeéMaTUKU M MAaTeMaTUYECKOW KyJNbTYpOM KaK CpPEACTBOM IIO3HAHUS MHDPA;
TOTOBHOCTBIO OCYIIECTBIIAATh INPOEKTHYI0 W HCCIEHOBATEIBCKYIO JIESATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTePU3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — o0becnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCo8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJTN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOM 3ajauyu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUne, MpodieMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TPOIlecca, a TaKKe BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIPUHUMATh H  (HOPMYIHpPOBaTh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOMCK
pELICHMs; COIMOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHMUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]]a4H, BEIOMPATh CIIOCO0 PEIIeHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBbI B [IE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayajsa MaTeMaTHYECKOTO aHAIHM3ay
Ha YpOBHE CpeHEro OOIIero 0Opa3oBaHUS JOJKHO O0ECIEeUMBATH JOCTHUKEHUE
CJIEIYIOUIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MPaBUJia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTEIEHb C ILEJBIM IIOKa3aTesieM; CTaHJapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
paLMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsATh mpeoOpa3oBaHus ILENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalIMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTe HAyKH U PeabHOM KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXXECHUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 3aJadyd, WCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBarh NOHATUAMU: YETHOCTh U HEUETHOCTh (YHKUUH, HYJIU
(GYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QPYHKIMU, KBAAPATUYHON (PyHKIIHH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBath rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS IMPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAst IPOIPECCUM.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKON MPOTPECCUMN.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA ITOCIEAOBATEIBHOCTEN U IIPOTPECCUM I PELICHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHno:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONHCAHUA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  NOHSATHUSMM: ONpENENICHNE,  TEopeMma, CIEACTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIEIBIX YHCEN, PA3JI0KEHUE YHCIIa Ha MPOCTHIE MHOXKUTEIU
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE W HATypajbHBIC
JorapupMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumensaTs cBoicTBa CcTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IIOKA3aTEIBHOE YpPAaBHEHHE W HEPABEHCTBO; peELIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPABHEHHUI U HEPABCHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemreHnsi NpoCTENIINX CHCTEM U COBOKYITHOCTEHW PAllMOHAJIBHBIX
YPaBHEHUW U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMM: [epuoAnYecKas  (YHKLUHS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBaTh MOHATUAMH: TpaUKU MOKA3ATEIbHOH, JOrapu(pMUYecKOd Hu
TPUTOHOMETPUUECKUX (PYHKUMH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKUHUS; TPOU3BOAHAS (QYHKLNH;
WCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJI HCCIIEIOBAaHUS (PYHKIIUM HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OmnepupoBaTh MOHATUSIMU: TEpPBOOOpa3Has M  HHTErpajg; IOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.



Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (DYHKIUHN; BBIYUCISATH MHTErpall
no popmyne Herorona—Jleibuua.

Pemarps npuknagHble 3a7adyd, B TOM YHUCIE COI[MAIBHO-DKOHOMUYECKOTO U
¢u3nveckoro xapakrepa, CpeJCTBAMU MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No KoaudecTBO yacoB
H
ANMEHOBARHE PAINCTOB H Bce Konrpoas  Tpakruue JuekTpoHHbIe (HU(pPOBbIE) 00pa3oBaTeIbHbIE PECYPChI
n/  TeM NPOrpaMmbI HbIE CKHe
Tro
n padoThI padoThI
MHOxecTBa palMOHAIBHBIX
Y JeHCTBUTEIbHBIX YHCET. 14 L https://ychitelrud.ucoz.ru/index/algebra 1 nachala an
PanuonanbHble ypaBHEHUS U aliza 10 klass/0-36
HepaBeHCTBa
CCDYHK“H““paq’“KH' 6 https://ychitelrud.ucoz.ru/index/algebra i nachala an
TCIICHB C LI CJIBIM .
aliza 10 klass/0-36
I1I0Ka3aTcJICM
ApudmeTnueckuiit KopeHb N—
Oif CTereH:. 18 L https://ychitelrud.ucoz.ru/index/algebra i1 nachala an
HppanuoHaibHble ypaBHEHUs aliza 10 klass/0-36
1 HEPAaBEHCTBA
Dopmyne! . - . https://ychitelrud.ucoz.ru/index/algebra i nachala an
TPUT'OHOMCTPHUMU. HNUTOHOMECT .
P PP aliza 10 klass/0-36
pU4YecKHne YpaBHECHHUS
IMoce10BaTENbHOCTH . https://ychitelrud.ucoz.ru/index/algebra i nachala an
TIPOrpeccHu aliza 10 klass/0-36
I[ToBTOpenue, 0600IIEHNE, 3 L https://ychitelrud.ucoz.ru/index/algebra_i_nachala an
cHUCTeMaTH3aIus 3HAHUI aliza 10 klass/0-36
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11 KJIACC

Ne
n/

HaumenoBanue pa3jiesioB
U TeM IPOrpaMmbl

KoaunuecTBO 4acos

KonTpoibu

Bcero
ble paboThI

HpakTn4
ecKue
padoThI

JaexkTpoHHble (HU(poBbHIe) 00pa3oBaTebHbIE
pecypcsl

Crenens ¢ paliMOHAIbLHBIM
MIOKa3aTeJIeM.
[TokazarenpHas PyHKIIHSL.
[Toka3zarenbpHbIC ypaBHECHUS
Y HEPaBEHCTBA

12 1

https://ychitelrud.ucoz.ru/index/0-9

Jlorapudmmueckas
byHKIHS.
Jlorapudmuueckue
ypaBHEHHUS U HEPABEHCTBA

12

https://ychitelrud.ucoz.ru/index/0-9

Tpuronomerpuueckue
(GYHKIMM U UX TpaQUKH.
Tpuronomerpuueckue
HEPABEHCTBA

https://ychitelrud.ucoz.ru/index/0-9

[IponsBoaHas. [Ipumenenne
IIPOU3BOJHOM

Hurerpain u ero
[IPUMEHEHUs

24 1

https://ychitelrud.ucoz.ru/index/0-9

https://ychitelrud.ucoz.ru/index/0-9

CucremMbl ypaBHEHUN

HatypanbHble u nenble
qucia

[ToBTOpenue, 060061ICHNE,

12 1

18 2

https://ychitelrud.ucoz.ru/index/0-9

https://ychitelrud.ucoz.ru/index/0-9

https://ychitelrud.ucoz.ru/index/0-9
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