PABOYAS ITPOTPAMMA YYHEBHOI'O IIPEJIMETA «AJI'EBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIU3A, BA30BbI YPOBEHb»

10-11 kaace

MOSCHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa U Hadaisa MaTeMaTHIEeCKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIbIBISEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJIAJICHUE KIIIOUEBBIMU
KOMIETCHIIMSIMHA, COCTABIIIOIIMMU OCHOBY JJISi CAMOPA3BUTHs M HETMPEPHIBHOTO
00pa30BaHMsl, IEJTOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHS TNYHOCTH O0YYArOIIUXCAL.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayajga MareMaTHYECKOTO aHaln3a» SIBJISETCS OJHUM W3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH oOecrneYrBaeT HMHCTPYMEHTAJIbHYI0 0a3y Jisi U3Y4eHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUICHWE YyYalluXxcsi Ha YpPOBHE, HEOOXOAMMOM Il OCBOCHHS
KypcoB WH(GOPMATHKH, OOIECTBO3ZHAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydalllhMecsl OBJIaJIeBalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMU
HayKH, KOTopas GOopMyTUPYET CBOU JOCTHXKEHUSI B MaTEMaTUUECKOU opme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdnu3a 3aKJIabIBAET OCHOBY IS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHACHIUNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBHIX W KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJB30BaTh WX B TMOBCEIHEBHOMN XU3HHU. B TOXXe Bpemsi OBJajeHUE
aOCTpaKTHBIMM UM JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBAaET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue u
aHaJoruo, GopMHUpPyeT KpeaTUBHOE U KPUTHUYECKOE MBITIUICHUE. B x0/1€ n3yueHus
anreOppl W Havall MATEMaTUYeCKOTO aHajiu3a B CTaplieil IIKoJie ydariuecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJEJEH pealbHbIX CHUTyallMi M WHTEpHpeTaluu



MOJYYEHHBIX  PELIEHUM, 3HAKOMSATCA C  NpPUMEpPaMHM  MaTeMaTHYECKHX
3aKOHOMEPHOCTE B TMPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLIAIOIINMUCS
MAaTeMaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATEIbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcs Kak 4depe3 y4eOHbBI Marepuaj, CIoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK W 4Yepe3 cHenuduky ydeOHOW MesITeIIbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJIOJIKUTEIBHON
KOHIIEHTPAI[MM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3YIIbTAT.

B ocHoBe MeTonuku oOOydeHHs] anredpe W HavajllaM MaTeMaTH4eCKOro
aHau3a JISKUT JIeITeIIbHOCTHBIM NPUHITUI O0YUYEHUS.

CrtpykTypa Kypca «Anredpa u Hadajla MaTeMaTHIECKOTO aHAIIN3a) BKITIOYACT
CIEAYIOIINE COAEPKATEIbHO-METOAUYECKAE JIMHUU: «YHCIa W BBIUUCICHUS,
«Dynkuuun  u - rpaduku», «YpaBHEHUST W HepaBeHCTBa», «Hauana
MAaTEMATHYECKOTr0 aHanu3a», «MHOXkecTBa U JIOTMKa». Bce OCHOBHBIE
COAEPKATEIbHO-METOANYECKNE JIMHUM H3Yy4alOTCS HAa NPOTSHKCHUM [BYX JIET
oOy4eHHus B cTapuiel IIKOJie, €CTECTBEHHO JOMOJHSISA APYT JApyra U MOCTEHEHHO
HAChIAsCh HOBBIMM TeMaMU H pa3faenaMd. JlaHHbIA Kypc  SIBIISIETCS
WHTETPAaTUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e COJepKaHHe HECKOJIbKHUX
MaTeMaTUYECKUX TUCIUIUIMH: anreOpa, TPUTOHOMETPHS, MaTeMaTHYECKUI aHaATTU3,
Teopust MHOKecTB U jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooliee
IIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEpILICHCTBYETCS YMEHHE CTPOUTh MATEMATUYECKYK) MOJENIb PEaJbHOU
CUTyallu, TPUMEHSATh 3HAHUA, TOJNyYCHHBbIE B Kypce «Airedpa W Haudana
MaTEMaTUYECKOr0 aHaJIU3ay, IJIsl PEUIEHUsI CaMOCTOSTENBHO CHOPMYITUPOBAHHON
MaTEMATHYECKOM 3a/1aul, a 3aTEM UHTEPIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT.

CopnepxaTenbHO-MeTOANYECKast TUHUA «Hucna U BBIYUCIEHUS 3aBEPIIACT
dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose ocob0oe BHUMAHHE YACHSIETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJB30BaHUE PA3IUMYHBIX (OPM 3amucHu JACHCTBUTEIBHOTO YHCIA, YMEHUE
pallMOHANIbHO BBIMOJHATh JEUCTBUSL C HUMH, J€NaTh MNPUKUAKY, OLECHHUBATh
pesynbrar. OOyuaromuecss TOJYYalOT HAaBBIKM NPUOMIKEHHBIX BBIYHCIICHUN,
BBITIOJTHEHUS JIEMCTBUM C YMCJIaMH, 3alMCaHHBIMU B CTaHIapTHOU (dopmMme,
MCIMOJIb30BaHUS MAaTEeMaTUYE€CKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKCHUH.

Jluaus «YpaBHEHUST U HEPABEHCTBA» PEANU3YETCS Ha IMPOTSIKEHUU BCETO
OoOy4eHHs B CTapIied IIKOJIe, TOCKOJbKY B KaXJIOM pas3feie MporpaMMBbI
MIPETYCMOTPEHO PEIIEHNE COOTBETCTBYIOMUX 3anad. OOyuaromyecs OBIaJIeBAIOT
pa3IUYHBIMM METOJIAMHU PEIIEHUS UEJbIX, PalMOHAIbHBIX, HPPALMOHATBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YypaBHEHUH,



HEPaBEHCTB U UX cucTeM. [loydyeHHbIE YMEHHS UCIIOJIB3YIOTCS IPH HUCCIEA0BAaHUU
(GYHKIMI C TOMOIIBIO MPOU3BOJHON, PEIICHUU MPUKIAAHBIX 3a/ad W 3a/1ad Ha
HaxXOXJ€HWE HaumOOJbIIMX W HAaUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
coleprKaTesbHas JIMHUS BKIIOYaeT B ce0sf Takke (HOpMUPOBAHHME YMEHUI
BBIMIOJHATh pacuy€Thl 1Mo ¢opMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
COJEpKaIlMX CTENEHU U JorapupMbl. braronaps H3ydeHHIO anreOpanyeckoro
Marepyaja IPOUCXONWUT  JAJBHEWIIEEe  pa3BUTHUE  AJTOPUTMUYECKOIO U
aOCTPaKkTHOTO MBILIUICHUSI Y4YallluXcsl, (OPMUPYIOTCS HABBIKM JI€IyKTHUBHBIX
paccyxaeHudd, paboTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPECTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHUMOCTEH B BHJE PAaBEHCTB U HEPABEHCTB. AJjrebpa
npegiaraeT 3(pQPEeKTUBHbIE WHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK
A3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMM U TpaQuKH» TECHO
NEPEIUIeTaeTCs C APYTUMH JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTb U3Y4YECHUS MaTepHaIa. N3yuyenune CTEIIEHHO,
NOKa3aTeIbHOM, JIOrapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, NX CBOICTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKIUHU IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
ynensieTcs: pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3iIMYHBIMM BEJIMYMHAMH, HCCJIEIOBAaTh IOJTY4YEHHbIE (DYHKIMH, CTPOUTHh HX
rpaduku. Matepuan 3Toil coliepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUIN
Y HAaBBIKOB, IMO3BOJSIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoil M ciaoBecHOM. Ero msyuenue
CHOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLECTBEHHO PACIIUPUTh KPYrI KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a]ad,
JOCTYMHBIX 00YYaroImIMMCsl,  KOTOPBIX MOSIBISETCS BO3MOXXHOCTb MCCIEI0BATh U
CTpouTh Tpaduku (PYHKIUH, ONpeAessITh WX HAWOONbIINE W HAWNMEHBIIINE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENIE peajbHbIX CHUTyalUu,
HAXOXKJIEHUS HAWIy4dlIero PEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
HPKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOTO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIILIEHUS, (OPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSBIEHUS 3aKOHOB



MaTeMaTUKd B HayKe, TEeXHUKEe U HUcKyccTBe. OOydamomuecs y3HAIOT O
BBIIAIOLIMXCSI PE3ysbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HayKH, U UX aBTOpax.

CopnepxkaTenbHO-METOANYECKas JIMHUS «MHOKECTBA U JIOTHUKa» B OCHOBHOM
NOCBSLIEHA  3JIEMEHTaM TEOpPUH  MHOXKECTB. [€OpeTHKO-MHOKECTBEHHbBIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTWKH U NPEAararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONUN BCE pa3/eibl MATEMATUKU U €&
MPUJIOKEHUIM, OHU CBSI3BIBAIOT Pa3HbIE MAaTEMATHYECKUE NUCIUIUIMHBI B €IMHOE
uenoe. [loatoMy BaXKHO AaTh BO3MOYKHOCTH IIKOJIBHUKY MOHUMATh TEOPETUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJIb30BAaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa m Havama MaTeMAaTHUYECKOTO aHAIW3a» HPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpBIE ITPU3BAHBI
c(OpMHPOBATh HABBIKK MTOCTPOEHUSI MOJEIIEH peaJbHbIX CUTYallui, UCCIETOBAHMS
TUX MOJENIeH C MOMOIIbIO amnmapara aiareOpsl ¥ MaTeMaTHYeCKOro aHaiu3a U
WHTEPHPETALUN TOJYYECHHBIX PE3ysbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIbIA
U3 Pa3/iesioB IIPOrpaMMBl, IIOCKOJIBKY BECh MAaTEPHAI Kypca IIMPOKO HUCIIONIb3YETCS
JUISL pelIeHusl MPUKIaAHbIX 3aaa4. [Ipyu pemeHnn peanbHbIX MPAaKTHUYECKUX 3a/1ad
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIOJIb30BATh AHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATh
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3aJa4 OpraHU3yeTcs B MPOIECCe M3YUEHHUs BCeX TeM Kypca «Anredpa v Havaia
MaTEeMaTUYECKOrO aHaJInu3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B y4yeOHOM muiaHe Ha H3ydYeHUE Kypca ajreOpbl M Hayajdl MaTeMaTH4YeCKOIo
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciaa v BIYMCICHUA

Pannonanbupie uncia. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OECKOHEYHBIE  MepHoauYeckre  ApoOu.  ApupMeTHUeCKHe  Olepaluu  C
palMOHAIBHBIMU YUCJIaMu, TpeoOpa30BaHus YUCIOBBIX BeIpaxkeHui. [I[puMenenne
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3Iu4HbIX OTpacien
3HAaHUU U PEaJIbHOM KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudmeTnueckne omnepandd ¢ JACUCTBUTEIbHBIMU YHclaMu. [lpulmmxéHHbie
BBIYMCJIEHNS, IPABUIIA OKPYTJIEHUS, PUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHUN.

Crenenp ¢ uensiM  nokasareneMm. CrangaptHas — ¢opMa  3alucu
neicTBUTeNbHOrO  uMcna. Mcnonmp3oBaHue —moaxondmedl  (opMbl  3amMcu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  creneHu.  JlelicTBus ¢
apu(pMEeTHYECKUMU KOPHSMHU HaTYpaJIbHOM CTEIIECHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

VYpaBHeHue, KOpeHb YypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
Meton uHTEpBAJIOB.

Pemenue nensix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre nppanimoHanbHbIX YPAaBHEHUNM U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

[IppuMeHeHE ypaBHEHU U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7ad
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTel HAYKH U PealbHOU KU3HH.

DyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amgaHust GyHkuuu. [paduk QyHkuu. BzaumHo
oOpaTHbIe (PYHKIUU.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qyskium.
[TpomesxyTku 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast pyHKLHS C HATYpaJIbHBIM U II€NIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuroHoMmerpruueckass OKPYKHOCTb, OIIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIIMIT YUCIOBOTO apryMeHTa.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIIENOBATEIBHOCTH.

ApudmeTrnueckas U TeoOMeTprUecKas Mmporpeccuu. beckoHeuHo yObIBaromiast
reoMmerpudeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH TeOMETpUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. VMcronb3oBaHuEe mporpeccuu s
pELIEHHUS pEeAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHoOxkecTBamH. Jluarpammbl Dilnepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi OMUCaHUS peabHBIX
IIPOLIECCOB U SIBJICHUM, TP PEIICHNUH 3a]a4 U3 IPYTUX yYEOHBIX MIPEIMETOB.

Onpenenenue, Teopema, CIECICTBUE, JOKA3ATEIBCTBO.

11 KIIACC

Yucsia ¥ BbIYMCICHUS

HarypanbHbie 1 niensie yncia. [IpusHaku 1eIMMOCTH LIEIIBIX YHACEIL.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudm yucna. JleciTuuHbIE U HATYypAJbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C PalUOHAIBHBIM
IIOKA3aTEeJIEM.

[IprMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C OMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CuCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IU4HbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DYyHKIUHN U TPAPUKH

Oyuknus.  [lepuonunueckne  ¢Gynkuuud. [IpomMexyTkKM  MOHOTOHHOCTH
bynkuud. MakcuMymbl 1 MUHUMYMBI (QyHKUMU. HaunOonblllee u HauMeHbIIee
3HaYeHHe (PYHKLIHUU HA TPOMEXKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKHU.

[TokazatenbHas u Jorapupmuyueckas GQyHKIMU, UX CBOWCTBA U rpaduKH.



Hcnonp3oBanue rpadukoB (PYHKIMHA 7Sl peLICHUs] YPAaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I HCCIENOBAaHUS IPOIECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepriBHble QyHKIIMH. MeTO HIHTEPBAIOB JUIsl PEIICHNS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii u  QU3NUECKUN  CMBICI
MIPOU3BOJHOM.

[TpousBogubie  sieMeHTapHBIX  GyHKIU.  DopMmynbl  HaXOXKACHUA
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbosbIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWJIY4dIEero pElIEHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH TIpoLecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[TepBooOpaznas. Tabnuiia nepBooOpa3HBIX.

WuTerpan, ero reoMeTpuyeckuid M (uU3MYecKuid cmbicia. Bberuucienue
uHTerpaina no gpopmyne Herorona—IJleiiOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue ydeOHOro mpeamera «Maremathka» JOJDKHO 00€cCIeunBaTh
JIOCTUKEHHE Ha YPOBHE CPEJIHETO 00111eT0 00pa30BaHus CICIYIOMINX JIMYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpaMMbl yueOHOTO MpeaMmeTa
«MareMaTnka» XapaKTepU3yITC:

['pasxtaHCKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUN 00YUAIOMIErocsl Kak aKTHBHOTO
W OTBETCTBEHHOIO 4YI€Ha POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpaxIaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaX, TEXHOJOTusX, cpepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOT'O  CO3HAHUS, DJTHUYECKOTO  TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUW HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

DcTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, pelIeHnH, paccy X IEHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTeMaTUYECKHE 3HAHUSA B
HWHTEpecax 3J0pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXKUM 3aHSATUU U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIEHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IEHHOCTU TPYAOIIOOHS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur U peamu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa3oBaHHIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYacCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIIMSHUS
COLIMAJIBHO-?)KOHOMHUYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTAlME HAa NMPUMEHEHHE MATEMATHYECKUX 3HAHWHN U1 pElIeHus 3a7ad B
0o0JaCTH  OKpY)Karolel cpeapl, IUIAaHUPOBAHUSI IIOCTYNKOB UM OLIEHKH HX
BO3MOYHBIX MTOCJIEICTBUM JJIsI OKPYKAIOLIEN Cpeibl.

[leHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW MAEsITeIbHOCTHU, STAroB €€
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUK U MAaTeMaTUYECKOM KyJIbTYypOW KaK CpPEJCTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISAITh IMPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oevicmsus, — obecneuusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUE
Memoo08  NO3HAHUSL — OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTy MOHATHAMU, (OPMYIHPOBATH
OTpeeCHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
Kiaccu(ukany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3A;



BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MpeoOpa3oBBIBATh  CYXKJCHUS:
yTBEpAUTENbHbIE W OTpULIATENbHBIE, €AMHUYHBIC, YacCTHBIE U OOIIHE;
YCIIOBHBIE;

BBIBJISITh ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3M U
npoTUBOpeuHsi B (paKTaxX, JAaHHBIX, HAONIOACHUSIX W YTBEPXKICHHSIX;
npemjiaraTb ~ KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJIECHUN (MPSMBIE U OT MPOTHUBHOIO), BHICTPAUBATH apryMEHTALIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh CIOco0 pemeHus y4yeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIBCKHUC I[CfICTBHiI:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAO0BATEIbCKUNA MHCTPYMEHT IO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, HpoOIemMy,
yCTaHaBJIMBaTh MCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4EeCKOIro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMU;

CaMOCTOATENHLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI O PE3yJibTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbBIABUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

PaGota ¢ undopmariueii:

BBISBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BONPOC U AJIA PELICHUS 3a]1a4H;

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

CTPYKTYpUPOBaTh UHPOPMAIUIO, PEACTABIATh €€ B pa3InYHbIX Qopmax,
WJUTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 110 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnuvie KoMMyHuUKamueHwvle  Oelicmsus, — 0Oecneuyusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OYUATOUUXCSL.
OoOmenue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, IPaMOTHO BbIpaXkaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
X0y pellIeHus 3a7aui, KOMMEHTUPOBATh ITOJIy4E€HHBII pe3yibTar;

B X07ie 00CYKJIeHH 33a]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYX/1aeMOU TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pEUIeHUs; CONOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3M4yle U CXOJCTBO IMO3ULIUI; B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pPE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3eHTAUN U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh ¥ HCHOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHIUBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax padoThl (00CYykIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UJE€HAMHU KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
c(opMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuusepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gopmuposarue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBLX HABLIKO8 TUYHOCTIU.
Camoopranu3zanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BEIOMPATh CIIOCO0 PEIICHHUS C

y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pedIekcur Kak OCO3HAHHS
COBEpIIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOILECCOB, UX PE3YJIHTATOB;
BJIAJETh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yJibTaTa peleHus MaTeMaTUIeCKOM 3a/1auu;



e TMPEABUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PEILICHHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENBCTB, TAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCIOBUAM, OOBSICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOro Kypca «Anredpa v Hayajga MaTEMaTHYECKOTO aHAIM3a»
Ha YpOBHE CpEeHEro OOIero 0Opa30BaHUsS JOJKHO O0ECIeUMBATH JOCTHUKEHUE
CJIEIYIOUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE W JEHCTBUTEIIBHOE YHUCIIO,
OOBIKHOBEHHAA U JIECATUYHAs IPOOb, MPOLIEHTHI.

BelnonHAT,  apupMETUYECKHE  ONepaludd €  paldOHAIBHBIMH U
JNEWCTBUTEILHBIMU YUCIIAMU.

BomonuaTe npuOaMkEHHbBIE BBIYUCIIEHUS, UCIOB3YS MpaBUila OKPYIJICHHUS,
JIeJ1aTh IPUKUKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKAa3aTeleM; CTaHIapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
UCITIOJIB30BaTh MOAXOASANIYIO0 (hOPMY 3aMMCH TEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
IIPAKTUYECKUX 3a/1a4 U NIPEJICTABIICHUS JaHHBIX.

OnepupoBarh MOHATUAMH: CUHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA;
MCITIOJIB30BATh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
(GyHKUIHU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHAMU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LEJIOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNW M peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BreimonusaTe npeoOpa3oBaHus LEIbIX, PAMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDQXKECHWH M  pellaTh OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
VppalMOHAIbHbBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI U HEPABEHCTBA I PEIICHUS MATEMAaTHYECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1aCTe HAYKH U PEaTbHOM KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMS, HEPABEHCTBA IO YCJIOBHIO 3aJayH, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM almapara ajireopsl.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHIAMH: (PYHKIIHS, CIIOCOOBI 3aMaHusl (QYyHKIUH, 00JIaCTh
OTpe/IeNICHUs] ¥ MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpartHbie (QYHKITUH.

OmnepupoBarb NOHATUAMU: YETHOCTh W HEUETHOCTh (QYHKIUHM, HYJIU
(GYHKIIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKINN A peICHUS] YpaBHEHHIA.

CrtpouTh U 4uTaTh rpa@uKu JTUHEHHON (QPYHKINU, KBAAPATUUHON (PyHKIINH,
CTETEHHOMN (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBath rpaduku (QYHKUMA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX yYEOHBIX MPEIMETOB U PEATbHON
YKU3HH; BBIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OmnepupoBaTh NOHATHUAMHU: TIOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETPUYECKAsL IIPOIPECCUM.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBalOllasgd T'E€OMETPUUYECKAs
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUM.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOTPECCUN TSI PEILIEHUS
peanbHbIX 33]a4 PUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, ONEPALIUU HaJl MHOXKECTBAMHU.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBI — anmapar Uil ONMCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 3aJad U3 APYTUX Y4eOHbIX
PEIMETOB.

OnepupoBatb  MOHATUSMHU: ONpENENICHNE,  TEOopeMa,  CIEICTBUE,
JI0OKa3aTEIbCTBO.

11 KJIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh NOHATUSIMH: HATYypaJIbHOE, LEJIOE YHMCIO; HCIOJIb30BaTh
MPU3HAKN JIEIMMOCTH LEJIbIX YHUCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUJISL pEILLICHUS 3a1ay.

OnepupoBaTh MOHATHUEM: CTETNIEHD C PAITMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE U HATypajbHBIC
JgorapuMsl.



YpaBHeHMS U HEPaBeHCTBA

[IpumeHsATH CBOMCTBAa CTENEHW I NIpeoOpa3oBaHUs  BBIPAXKCHHIA,
OIIEPUPOBATH IOHATUSAMM: IIOKA3aTEIBbHOE YpPaBHEHHE M HEPABEHCTBO; pellaTh
OCHOBHBIC THUIIBbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BemonusaTe mpeoOpa3oBaHHsl  BBIPAKEHUH, COAEpXKAIIUX JOorapu(mebl;
OTNEpPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPABHEHUM U HEPABEHCTB.

HaxoauTe perienus npocTennx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4ad.

HaxoauTp pemreHns: NpoCTENIINX CHCTEM U COBOKYITHOCTEW PallOHAJIBHBIX
YPaBHEHUU U HEPABEHCTB.

MonenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXKEHUs, YPAaBHECHMS, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHIO 33J1a4H,
MCCJIEN0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

DOyHkuuu U rpadpuku

OmnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYyHKUHUSA, TMPOMENKYTKU
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboipliee U
HaMMeEHbllIee 3HayeHuss (QYHKUUM Ha TPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIEeI0BAHMS (PYHKIMH, 3aJaHHOU rpauKOM.

OmnepupoBaTh MOHATHAMH: TpaUKU IOKA3aTEIbHOW, JOrapupMUUYECKoOr u
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300paxaTh Ha KOOPJIAMHATHOM TMJIOCKOCTH IpadUKU JTUHEHHBIX YpaBHEHUUN
Y WCIIOJIB30BaTh UX JUIA PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnons3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHUCUMOCTEH U3 IPYruX y4eOHBIX TUCHUIUINH.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKUHUS; TPOU3BOAHAS (QYHKLNU;
UCITI0JIb30BaTh F€OMETPUUYECKUM M (PU3UUECKHUI CMBICI MPOU3BOIHOM ISl peICHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIC
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUI.

Hcnonb30BaTh NPOU3BOAHYIO IJIs UCCIEN0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSAThH PE3YyIbTaThl UCCIEOBAHUS K TOCTPOEHUIO Ipa(huKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh MOHATUSIMHU: TEepBOOOpa3HAasi W  HUHTErpall; MOHUMATH
reOMETPUYECKUN U (PU3NUECKUN CMBICI UHTErpaia.



HaxonuTte mepBooOpa3HbIe 3JIEeMEHTapHBIX (DYHKIIHIA; BBIYUACISITH WHTETPAI
no popmyne Herorona—Jleibuua.

Pemath mpukiagHbie 33Ja4d, B TOM YHCIE COIUAIBHO-3KOHOMHYECKOTO U
(u3MUECKOTrO XapakTepa, CpeACTBAMH MATEMAaTHYECKOTO aHAITU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Mparkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
MHo>kecTBa palluOHAIBHBIX U
1 JNEWCTBUTENILHBIX uncell. PalonaisHbIe 14 1 https://resh.edu.ru
YpaBHEHHUS U HEPABEHCTBA
5 Oyukuuu U rpaguku. CTENneHb C 1eTbIM 5 https://resh.edu.ru
MoKazarenem
3 ApudpmeTnueckuii KopeHb N—0W CTEIEHH. 18 9 https://resh.edu.ru
HppannoHaibHbIC YpaBHEHUS U HEPABEHCTBA
4 DopMyIbI TPUTOHOMETPUH. 29 2 https://resh.edu.ru
TpuronomeTpuyeckue ypaBHEHHUS
5 ITocme10BaTeNbHOCTH U TIPOTPECCHH 5 hitps://resh.edu.ru
6 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS 3 1 https://resh.edu.ru
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusie IIpakTuuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Crenenb C pallMOHAIbHBIM I10KA3aTEJIEM. https://resh.edu.ru
1 [TokazarenspHas pynkuus. [lokazareapHbie 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudmudeckast pyHKIHS. https://resh.edu.ru
2 Jlorapudmuueckue ypaBHEHUS U 12 1
HEpaBEHCTBA
Tpuronomerpudeckne GyHKINU U UX https://resh.edu.ru
3 rpaduku. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1 https://resh.edu.ru
5) WuTerpan u ero npuMeHeHus 9 1 hitps://resh.edu.ru
6 Cucremsl ypaBHEHUN 12 1 https://resh.edu.ru
7 HarypanbHble 1 11enbie yncia 6 https://resh.edu.ru
3 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 18 1 https://resh.edu.ru
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 0







