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IHOACHUTEJIBHASA 3AIIMCKA



PaGouas mporpamma yueOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanmm3a» 0a30BOTO ypoBHA st oOywarommxcs 10 —11 kimaccoB pazpaboraHa Ha
ocHOBe DeiepallbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NpEeIbIBISIEMBIX K MaTeMaTU4eCKOMY OOpa30BaHMIO, U TPATUIMI POCCUNUCKOTO
oOpazoBanms. Peanmuzaiiusi mporpaMMbl OOECIIEUMBAET OBJIAJICHUE KITFOYEBBIMHU
KOMIIETCHIIUSIMH, COCTABJISIOIIMMU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
00pa3oBaHMsl, IETOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO U MO3HABATEIHHOTO
pa3BUTHUS JTMYHOCTU O0YHAIOIIHUXCSL.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajna mMaTeMaTHYECKOTO aHAIM3a» SIBISETCA OAHUM M3
HauOoee 3HAUYMMBIX B MpPOTrpamMMe CTapiied IMIKOJbI, MOCKOJBbKY, C OJHOU
CTOPOHBI, OH OO€cleuynBaeT HHCTPYMEHTaJIbHYIO 0a3zy i HU3y4eHHsS BCEX
€CTECTBEHHO-HAYUYHbBIX KYpCOB, a C IpPYrod CTOPOHBI, (POPMHUPYET JOTHMUECKOE U
a0CTpaKTHOE MBIIUICHUE YyYallluXcsi Ha YpPOBHE, HEOOXOJUMOM JJisi OCBOECHHS
KypcoB HWH(OpPMAaTHKH, OOILIECTBO3HAHMS, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOIO Kypca Yy4YallMecs OBJIAJIEBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopasi (JOpMyJIUPYET CBOM TOCTHKEHUSI B MAaTEMATUUYECKOM (popme.

Kypc anredpsl 1 Hagasl MaTeMaTUYECKOr0 aHAJIN3a 3aKJIaJbIBAET OCHOBY IS
YCHEUIHOTO OBJIAJCHUS 3aKOHaMHU (U3UKH, XUMUH, OHOJOTHUH, TOHUMAaHUS
OCHOBHBIX TEHJEHIMN SKOHOMHMKM M OOLIECTBEHHOM JKU3HH, IO3BOJIET
OpPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHMSIX,
YBEPEHHO HCIIOJIb30BaTh WX B MOBCEJAHEBHOW XHU3HU. B TOXe Bpemsi oBiajieHUE
a0CTpaKTHBIMH UM JIOTHYECKHM CTPOTMMHM MAT€MATHYECKUMH KOHCTPYKLHSIMHU
pa3BUBAaE€T YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTD
YTBEPXKACHHUA, UCIIOJIb30BaTh 0000IEHNE U KOHKPETU3AIUIO, abCTparupoBaHue U
aHaJIOruio, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbllieHHue. B xone u3ydenus
anreOpbl M Havajl MaTEMaTHYECKOTO aHaliu3a B CTapllield LIKOJIE ydJalluecs
MIOJIy4arOT HOBBIM OIBIT pEMIEHHs MPUKIAJHBIX 3a/1ad, CaMOCTOATEIbHOTO
IOCTPOEHUSI MATEMATHUYECKUX MOJENEH pealbHbIX CUTYyallMd M HHTEpPIpPETaluu
MOJIYYEHHBIX  pElIeHUH, 3HAKOMATCA C  OpUMEPAMH  MaTeMaTUYECKHX
3aKOHOMEpPHOCTEl B MpPHUpPOJAE, HAYKE U B HCKYCCTBE, C BBLIAIOUIUMUCS
MaTeMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMHU.

Kypc obGmagaer 3HaUMTENbHBIM BOCIUTATEJIBHBIM IOTEHLIMAIOM, KOTOPBIH
peann3yeTcs Kak 4epe3 ydeOHbIM MaTepuan, CoCOOCTBYIOIIMHA (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W Yepe3 chenuduky ydeOHOH AesITenbHOCTH,
Tpedyromuei CaMOCTOATEIBHOCTH, aKKypaTHOCTH, IIPOJIOJKUTEIBHOM
KOHIIEHTpAI[M BHUMAHUSI U OTBETCTBEHHOCTH 3a IOJIYYEHHBIN pe3ysbTar.



B ocHoBe MmeTomuku oOydeHHs] anredpe W HadallaM MaTeMaTHYeCKOTO
aHaJIM3a JISKUT JESTEIHbHOCTHBIN TPUHIIUI O0yYEHHUS.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTEMAaTUYECKOTO aHaJIN3a» BKIIIOYAET
CIEAYIOIINE COAECPKATEIBHO-METOANYECKUE JUHUN: «YUucna W BBIYUCICHUSD,
«Dynkmuun  u - rpaduku», «YpaBHEHUS W HepaBeHCTBa», «Hawama
MaTeMaTU4eCKOro aHaiau3za», «MHoOxkecTBa U JIOTHMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCA HA IMPOTSHKEHHHM JBYX JIET
oOy4eHHMs B CTapllel IIKOJIe, €CTECTBEHHO JOMOJHSASA APYT APyra U MOCTEINEHHO
HAChI[asiCh HOBBIMH TeMaMd H  pasaenaMu. J[aHHBIE Kypc  ABIsieTCA
MHTETPATUBHBIM, TOCKOJBKY OOBEAMHSET B ce0e COJepiKaHhe HECKOJIbKHUX
MaTeMaTUYECKUX JUCHUIUIMH: anredpa, TPUrOHOMETPHs], MAaTEMaTUYECKUI aHaJu3,
Teopusi MHOKeCTB U Jp. [lo Mepe Toro kak ydamupecs OBIAJIEBAIOT BCE OoJiee
IIUPOKUM MAaTEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeN0BaTeIbHO POpMUPYETCS U
COBEpUIEHCTBYETCSI YMEHUE CTPOUTh MAaTEMAaTHYECKYIHO MOJENb peajbHOU
CUTyalluM, TPUMEHSATh 3HAaHUS, NOJIyYeHHbIE B Kypce «Anredpa W Haudana
MaTE€MaTUYECKOr0 aHaJIN3a», IJIs PEUIEHUsI CAMOCTOSTENBHO CHOPMYIUPOBAHHON
MaTeMaTU4YeCKOM 3a7aut, a 3aT€M UHTEPIPETUPOBATH MOJIYUYEHHBIN PE3yIbTAaT.

CopnepxaTenbHO-MeTOANYECKas JUHUA «YUucna W BBIYMCIIEHUS 3aBEPILACT
(dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS ACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HayaTO B OCHOBHOHM IKoJjie. B crapuield mikosne oco0oe BHUMAHHUE YACHSIETCS
(OpPMHUPOBAHUIO TPOYHBIX BBIYUCIHUTEIBHBIX HAaBBIKOB, BKIIOYAIONIMX B Ce0s
UCIIOJIb30BaHUE PA3NUYHBIX (OpPM 3amucu JEHCTBUTENHLHOTO YHKCIA, YMEHUE
pallMOHAJIbHO BBITIOJHATh JEWCTBUS C HUMH, JeiaTh TNPUKUIKY, OLICHUBATH
pesynbTar. OOyvaromuyecs MOJYy4YarOT HaBbIKM MNPUOIMKEHHBIX BBIYMCICHHIM,
BBITIOJTHEHUS JICHCTBUM C 4YHCJIaMH, 3allMCaHHBIMH B CTaHJApTHOM Qopme,
UCITOJIb30BAHUS MATEMAaTUYECKNX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAXKEHHUI.

JIuana «YpaBHEHUS M HEPABEHCTBA» PEANNU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHMs] B CTaplied IIKOJIe, IMOCKOJIbKY B KaXJOM pasleie MNporpaMMbl
NPEeyCMOTPEHO pEIICHHE COOTBETCTBYIOLIMX 3ajad. OOydaromuecs OBIIaJEBAIOT
pPa3IMYHBIMU METOAAMHU PEILICHUS] ULEJbIX, PAalHMOHAIBHBIX, HPPALOHAJIbHBIX,
MOKA3aTeIbHbIX, JIOTApU(PMUYECKMX W  TPUTOHOMETPUYECKUX YypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loirydeHHbIe yMEHNs NCTIOJIB3YIOTCS IIPU UCCIIEA0BAaHUN
GyHKIHNA C TIOMOIIBIO TTPOU3BOJHOM, PEIICHUH MPUKIAAHBIX 3a/ad U 3a7a4 Ha
HaXOXJCHUE HauOOJbIIMX W HAUMEHBIIMX 3HaYeHu Qyukuuu. JlanHas
colepKaTelibHasl JIMHHUS BKJIOYaeT B ce0sd Takke QOpMUpPOBAaHUE YMEHUU
BBINIOJIHATHh pacy€Thl Mo (opMmysaaMm, NpeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
HUppalMOHAIbHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKXKE BBIPAKECHHI,
coJiepKallluX CTerneHu W Jorapudmel. brarogaps u3yudeHuio anreOpandeckoro
Marepuajia  MPOUCXOAWUT  JaJbHEWINEEe  pa3BUTHUE  AJNTOPUTMHYECKOTO U



a0CTPAaKTHOTO MBIIIIEHUST y4aruxcs, (OPMHUPYIOTCS HABBIKA JIEIYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (oOpMaMH,  NPEJICTABICHUSA
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJE PAaBEHCTB M HepaBeHCTB. Auredpa
npeuiaraet  3(Q(EKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3aJ]a4, HArJIsHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKHU.

ConepxaTtenbHO-MeTOANYECKass JUHUA «DyHKUMM W Tpadukm» TECHO
MEPEIUIETAETCS C IPYTUMH JIMHUAMU KypcCa, MMOCKOJIBKY B KAKOM-TO CMBICIIE 3a]1a€T
MOCJIE10BATENIBLHOCTh U3YUYEHUS Marepuaia. N3yuenne CTEIEHHOM,
MOKAa3aTeNbHOM, JIOrapu(PMUUECKOM U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKoB, UCIOIb30BaHUE QYHKIUN IJI PEIIeHUs 3ajlady U3 APYruX y4eOHBIX
MPEAMETOB U PEATHLHON KU3HU TECHO CBA3AHO KaK C MAaTEMATUYECKUM aHAIU30M,
TaK U C PEIICHHEeM YpaBHEHUU U HepaBeHCTB. [lpu 3TOM Oosblioe BHUMaHUE
ynaensiercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCUMOCTU MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, HCCIEAOBaTh MOJyYeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi colepKaTeIbHON JTMHUN HalleJICH Ha Pa3BUTUE YMEHUN
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXkaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
pasnmuuHoi dopme: aHATUTHYECKOU, Tpaduyeckor u cioBecHo. Ero mszyuenwue
CIIOCOOCTBYET PAa3BUTHIO  AJITOPUTMUYECKOTO  MBIIUICHHUS, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETU3AIINK, UCTIOJIb30BAHHUIO aHAJIOT .

ConepxartenbHas nuHusi «Havana mMareMaTM4ecKOro aHajau3a» IO03BOJSET
CYIIECTBEHHO PACIIMPUTHh KPYr KaK MaTeéMaTUYECKHX, TaK W MPUKIAAHBIX 3aj]1ad,
JOCTYIHBIX O0YUYAIOIIMMCS, Y KOTOPBIX MOSBIISIETCS BO3MOKHOCTh HCCIEI0BATh U
CTpouTh Tpaduku (YHKIUNA, ONpeNensiTh HMX HauOOJbIIKNEe W HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH TUIOMAAN (QUTYp U OOBEMBI TeN, HaXOAUTh CKOPOCTH W
yCKOpeHus TmporeccoB. JlaHHas coaepkaTenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IOCTPOCHUS MAaTEMAaTHYECKUX MOJENIEH pealbHbIX CHUTYyallUi,
HaxXOXXJICHUS HAWIYYIIErO pElIeHUs B MPHUKIAJHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMHYECKHUX, 3aJladyaX. 3HAKOMCTBO C OCHOBAMH MaTe€MaTHYECKOro aHalau3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMATbHO-JIOTMYECKOTO0 U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHMM paclio3HaBaTh IMPOSIBICHUS 3aKOHOB
MaTeMaTUKH B Hayke, TEXHUKE U HcKyccTtBe. OOydaromuecss y3HAOT O
BBIJJAIOIIMNXCST pe3yJibTaTaX, IMOJYYEHHBIX B XOJE€ PAa3BUTUS MaTEMaTUKH Kak
HayKH, U UX aBTOpax.

ConepkaTenbHO-METOANYECKAsA JIMHUS «MHOKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  JJIEMEHTAM  TEOPUM  MHOXECTB. TEOpPETUKO-MHOXECTBECHHBIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTEMaTUKU W MPEAIararoT
HauboJee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONIUN BCE pa3/iesibl MAaTeMaTUKU U €€
MPUJIOKEHUHM, OHU CBSI3BIBAIOT pPa3Hble MAaTEMAaTHUYECKHE MUCIUIUIMHBI B €IUHOE



uenoe. Ilo3toMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHMKY ITOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHON MaTeMaTWKM U HUCIHOJb30BaTh €ro js
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa ¥ Hadaja MaTeMaTHUYECKOIO AHAIN3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTUYECKOIO  MOJEIUPOBAHUS, KOTOpPbIE IPU3BaHbI
c(opMUPOBATh HABBIKU [TOCTPOECHUSI MOJIEJIEN peaNIbHBIX CUTYAlUH, UCCIIEIOBaHUS
ATUX MOJEJIEH C MOMOUIbIO ammapaTa aiareOpbl U MaTeMAaTUYECKOro aHaiu3a U
MHTEPIPETALNN NOJYYEHHBIX PE3yibTaTOB. Takue 3aJaHus BIUIETEHBI B KaXIbIi
U3 pa3/iesioB MPOrpaMMbl, IOCKOJBKY BECh MaTEpHal Kypca IIUPOKO UCHOIb3YETCS
JUI pellieHusl NPUKIaaHbIX 3a7ad. [Ipu pemieHnn peanbHbIX NPAaKTHUECKUX 3ajad
ydaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsl, HCIOJIb30BAaTh AHAJIOTHIO, 0000MIATh M KOHKPETH3UPOBATH
npobsieMy. JlesTenbHOCTh MO (OPMHUPOBAHHIO HABBIKOB PEIICHUS MPHUKIAJIHBIX
3aJa4 OpraHU3yeTcs B MPOILECCE M3YUYEHHs BCEX TeM Kypca «Airedpa um Hayaia
MaTEMaTHYECKOTO aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE

B yueOHOM 1uraHe Ha W3ydeHHE Kypca aireOphl W Hayvajdl MaTeMaTHYeCKOTO
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 4aca B Henento B 10 kimacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa rojia ooyuenus — 170 gacos.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia ¥ BBIYUCTICHUSA

PaunonanbHble uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLICHTHI,
OECKOHEYHbIE  TepUoauYecKre  Apodu. ApudpmeTruyeckue  omnepauud ¢
palMoHAIbHBIMU YKCIIaMU, Tpeo0pa30BaHus YMCIOBbIX BhIpaxkeHui. [IpuMenenue
IpoOeil ¥ MPOUEHTOB JUIsl PEIICHMs MPUKIAAHBIX 3a/1a4 U3 Pa3IMYHBIX OTpaciien
3HaHUM U PEATbHOM KU3HH.

JlelictBuTenbHble 4ucaa. PanuoHanbHble W UPPAUMOHAIBHBIE  4YMCIA.
ApudmMerrnyeckue ornepanud ¢ JEHCTBUTEIbHBIMU 4YHciaMH. [IpubnmxEéHHbIC
BBIYMCJIEHNS, IPABUJIA OKPYTJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BIYMCICHUN.

Cremmenp ¢ menbiM  TokaszareneM. CranmaptHas  (opma  3ammcu
JIeHCTBUTENBHOTO uucia. Mcmonb3oBaHue moaxonsmed  (GopMbl  3amUCH
JNEHUCTBUTENBHBIX YHUCEN ISl PELICHHS MPAKTUYECKUX 3aJad W MPEICTABICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb ~ HATypalbHOM  cremeHu.  JleHcTBus  C
apu(pMeTHnYecKUMHU KOPHSIMHU HaTypaJIbHOM CTENEHHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. APKCHUHYC, apKKOCUHYC,
ApPKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE MPeoOpa3oBaHUsL.

[IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHU. OcHOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHEeHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pelICeHHWE HEPABEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nensix 1 1poOHO-palIMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenre uppanmoHanbHbIX YPAaBHEHUNM U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHne ypaBHEHUM U HEPABEHCTB K PEUICHUIO MAaTeMAaTHYECKHUX 3a7a4
M 33]1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HU.

DYyHKIUHN U TPaPUKU

OyHKIusA, crnocoObl 3amanHus Gyakouu. [paduk  ysxnuu. B3aumuo
oOpaTHbIe (PYHKITUH.

OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHUd (yukuuu. Hynu QyHkiuu.
[IpomexyTku 3HaKONOCTOSAHCTBA. UETHBIE N HEUETHBIEC (DYHKIIUH.

CrenenHas pyHKIHS C HaTypaJdbHBIM M LENbIM MoKa3zareneMm. EE€ cBoiicTBa u
rpaduk. ColicTBa u rpauK KOPHS n-OW CTEIEHH.



TpuroHomerpudeckass OKPYKHOCTb, OMNPEACICHUE TPUTOHOMETPUUECCKUX
(yHKITUH 9UCIIOBOTO apryMEHTA.

Hayaja MaTeMaTHY€CKOI0 aHAJIN3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJIaHUsI MOCJIEOBATEIILHOCTEH.
MOHOTOHHBIE ITOCIEI0BATEIBHOCTH.

ApudmeTrnyeckas U reomeTpudeckas nmporpeccuu. beckoHeuHo yObIBarommast
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEHYHO yOBIBAIOIEH TeOMETPUYECKON
nporpeccun. Dopmyiia CIOXKHBIX NMPOLEHTOB. VCmonb30BaHHE MPOTPECCUU A
pELICHUS PeaIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

MHoKecTBa U JIOTHKA

MHOX€eCTBO, omnepalyu HajJ MHOKecTBaMu. Jlmarpammbl Jitiepa—BenHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara i OMUCAHUS PeabHBIX
IIPOIICCCOB U SBJICHUH, TP PEIICHUH 3aJ]1a4 U3 IPYTHX YICOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BBIYUCTICHUA

HarypanbHubie u nensie yncina. [Ipu3Hakyu 1eIMMOCTH LIETIBIX YHACEIL.

Crenensp ¢ pauMoOHaIbHBIM MTOKa3aTeneM. CBONCTBA CTENEHHU.

Jlorapudm uncina. JleciTUUHbIE U HATYpaIbHbIE JTOTapU(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BBIpaXKEHHM, COACPIKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHHUM, COAEpKAIIMX CTENEHH C PaIlMOHAIBHBIM
MTOKA3aTEIIEM.

IIprMepb! TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUsI U HEPABEHCTBA.

CucTemMbl TMHEHHBIX ypaBHEHHI. PellleHne MpUKIIagHbIX 3a1a4 C ITOMOIIbIO
CUCTEMBI JJUHEUHBIX YPABHEHUM.

CuHcTeMbl U COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumMeneHne  ypaBHEHUH, CHCTEM W  HEPABEHCTB K  PEUICHUIO
MaTeMaTUYEeCKUX 3a7ad M 3aJady M3 pa3IMYHbIX O0JacTel HayKu M pealbHON
KU3HHU.

DOyHKUMH U TPaPUKH

Oyukius.  [lepuonnueckne  ¢ynkuuud. [IpomMexyTKM  MOHOTOHHOCTH
¢ynkuuu. Makcumymbl 1 MUHUMYMBbl QyHKUMU. HaunOosnbliee u HauMmeHblIee
3HaYeHHe (PYHKIIUU HA IPOMEXKYTKE.

Tpuronomerpuyeckre QyHKIIMHN, UX CBONCTBA U TpadUKH.

[TokazarenbHas u Jorapudmuueckas GQyHKIHUU, UX CBOMCTBA U rpaduKH.



Hcnonp3oBanue rpa@ukoB GyHKIUN ISl PEIICHUS YPABHCHUM W JIMHEHHBIX
CUCTEM.

Ucnons3oBanue rpadukoB GyHKIUN I HUCCIEIOBAHHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT MPHU PELIEHUHU 3aJad M3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAIbHOM KU3HMU.

Hauana MaTeMaTH4eCKOro aHaJIn3a

HenpepoiBHble GyHKIMH. MeTOA UHTEPBAJIOB JIsl PEIICHHS] HEPABEHCTB.

[IpousBognas  pyHkuuu. ['eomerpuyeckuidi W (QU3MUYECKUH  CMBICTT
MIPOU3BOJHOM.

[IpousBoanbie  d7MeMEHTApHBIX  (QYHKIUNA.  DOpMyJbl  HAXOXKICHUS
MPOU3BOJAHON CYMMBI, POU3BEICHUS U YACTHOTO (QYHKLIUM.

[IpumeHeHne nMpou3BOAHON K MCCIEAOBAHMIO (DYHKIIMII HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxkienne HanbobIIero 1 HAaMMEHbIIEro 3HaueHus1 QyHKIMN Ha
OTpE3KE.

[IpuMeHeHne NDPOU3BOAHOM I HAXOXKACHUS HAWIy4dlllero pElIEHUs B
NMPUKIIAIHBIX 3aJayax, I ONpPEACIICHUS CKOPOCTH IIpolecca, 3aJaHHOIOo
dbopmyIoif unu rpad@uKoM.

ITepBooOpa3znas. Tabnuia mepBooOpa3HbBIX.

Wurerpan, ero reoMerpuuyeckuid u (usmveckuil cmbicia. Boluucnenue
uHTerpana no gpopmyne Herorona—IJleiiOHua.



ININIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yyeOHOro mpeamera «MaremaThka» JOJDKHO 0OecrneunBaTh
JOCTIKEHNE Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl CIASAYIOMNUX JTHYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPpaMMbl y4EOHOro MpeaMeTa
«MaremaTrka» XapaKTepU3yITCS:

I'paxx1aHcKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCUMCKOro OOIIECTBA, MPEJICTABICHUEM O
MaTEeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PAZIUYHBIX CTPYKTYp, SBICHUH,
NpoLeayp TpakIaHCKoro oOmiecTBa (BBIOOPHI, ONPOCHI WU TP.), yYMEHHEM
B3aMMOJICMICTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUU C HX
(YHKIUSIMU 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPaXTAHCKON HIACHTHUYHOCTH, YBAKCHHUS
K IPOIIOMY M HACTOSIILIEMY POCCUMCKONW MaT€MaTHUKH, [IEHHOCTHBIM OTHOILLIEHUEM
K JOCTHKEHUSM POCCUMCKHUX MATEMaTUKOB M POCCUUCKOW MaTeMaTH4YeCKOU
IIKOJIBI, K HCHOJIb30BAHUIO ATUX JOCTHKECHUN B JAPYTHX HAYKax, TEXHOJOTHSX,
chepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MTPUMEHEHUEM JIOCTUKEHHUN HAYKHU U JEATEIbHOCThIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIaJIa B IOCTPOSCHUE YCTOHYUBOTO OYIyIIIEro.

DCTETUYECKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOYAS ICTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1a4, pELIECHU, pacCyxICHUN;
BOCTIPMMMYHBOCTBIO K MAaTEMaTUYECKUM aClEKTaM Pa3jIMuHbIX BUJOB UCKYCCTBA.

DU3NYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HaHUS B
MHTEpECcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE NMHUTaHME, COATaHCUPOBAHHBIM PEKUM 3aHATUMU U

OT/bIXa, peryJispHas ¢busnueckas aKTUBHOCTB); (du3ruecKoro
COBEPILIEHCTBOBAHU, pu 3AHATHUAX CIIOPTHUBHO-03J0OPOBUTEIBHOM
JESATENBHOCTBIO.

TpynoBoe BoCIUTaHHUE:



TOTOBHOCTBIO K TPYZY, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOHS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBLHOM  JCSTENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieli mnpodeccud W pealn30BbIBATH COOCTBEHHBIE JKU3HECHHBIC ILJIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy oOOpa3oBaHHMIO U
caM000pa30oBaHUI0 Ha TMPOTSKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacCTHUIO B PEIICHUN IPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOW HAPABIECHHOCTH.

DKOJIOTHYECKOE BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO 3KOJIOTMYECKOM KYyJIbTYpbl, MOHHMAaHUEM BIIUSHUA
COLMAJIBHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHOU U COLIMAJIBHOU
Cpelbl, OCO3HAaHMEM TJIOOATBHOIO XapakTepa HKOJOTMYECKHX MpoOJeMm;
OpHEHTalMEel Ha NMPUMEHEHUE MATeMAaTHYECKHX 3HAHWUU JUIS PELICHUS 3a/1ad B
o0nacTh OKpyXKallled cpefbl, IJIaHUPOBAHUS TIOCTYNKOB W OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUH Il OKPY’KAIOLIEH Cpeabl.

[{eHHOCTH HAYYHOT'O MO3HAHUA:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAayKM M  OOIIECTBEHHON MpPakTHUKW, MOHMUMaHHUEM
MaTEMaTUYECKON HayKd Kak cQepbl YeJIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTHA WM 3HAYMMOCTH I PAa3BUTHS LUBWIN3ALMH;, OBJIAJACHUEM SA3BIKOM
MaTeMaTUKH M MAaTEMaTUYECKOW KyJIbTYpOHW KakK CPEACTBOM IIO3HAHUA MUPAa;
TOTOBHOCTBIO OCYIIECTBIATH IPOEKTHYK) M HCCIENOBATEIBCKYH JEATEIBbHOCTD
WHJIUBUYyaJbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeusMuU, YHUBEPCANTbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvnvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 0Oyuarwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowe2o0  Mupa,  NpuMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBsbie nornueckue AEUCTBUSA:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHUYECKUX
OOBEKTOB, MOHATUN, OTHOLIEHUH MEXAY MOHATUAMH;, (OPMYIUPOBATH
OTIpENeNICHUS]  TOHSATWUW; YCTaHABIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKaIi, OCHOBAaHWS ISl OOOOIIEHUS M CPAaBHCHWS, KPUTCPUU
MIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTh M  TPEOOPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTENbHBIE W OTpULIATEIbHBIC, €AMHUYHbIE, YAaCTHBIE W OOIIHE;
YCIIOBHBIE;

BBEISIBIIAITh ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOJACHUSX W YTBEPKIACHUSIX;
npeajiaraTb ~ KPUTEpPUM  JJIS  BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOABI C WCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIFOUSHH 110 aHAIOTHH;
MIPOBOIUTH CaMOCTOATEIHHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEP)KJICHUH (TPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apryMEHTAIIHIO,
MPUBOJNTHh TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYKJIEHUS U BBIBOJIBI;

BBIOMpATh CIIOCOO pemieHus y4eOHOW 3amadyu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HawbOoNee MOAXOMAIMMA C Y4ETOM
CaMOCTOSATEITLHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBrle ucciienoBaTtenbCKue IEUCTBUA:

MCIT0JIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUM MHCTPYMEHT IMO3HAHMS;
bopMyaupoBaTh BONPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUUE, MpoliIemy,
yCTaHaBIMBaTh HCKOMOE€ W  JaHHOe, (QopMUpOBaThb  THIIOTE3Y,
apryMEHTUPOBATH CBOO MO3ULUIO, MHEHUE;

MIPOBOIUTH CaMOCTOATEIBHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro
0o0OBEKTa, SBJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSMU, IPOLIECCAMU;

CaMOCTOATENHHO (POPMYIHPOBATH 0000IIEHHS U BBIBOJABI IO PE3YJIbTATaM
MPOBEAEHHOTO HAOJIOJIEHUS, MCCIEIOBaHUS, OLIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE PA3BUTHE NPOLECCA, a TAKXKE BBIABUTAThH
MPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabota ¢ nndopmarimeii:

BBISIBIAITh J1€(PUIMTH MHPOpPMALUU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U ISl PELICHUS 3a1a4u;

BbIOMpaTh  MHGOPMALMIO W3  HUCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(DOpPMAIUIO
pa3IUYHBIX BUJOB U (POPM IIPEACTABIICHHUS;

CTPYKTYpUpPOBaTh MH(GOPMALIUIO, IPEACTABIATh €€ B PA3IMYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduuecKy;



2)

OLICHUBATH HaJIE)KHOCTh uHbopMaIuu o CaMOCTOSITEJILHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanonvie  KoMMyHuxamueuwle  Oelicmeus, obecneuugarom

CHOPMUPOBAHHOCTIL COYUATBHBIX HABLIKOS 00YUAIOUUXCSL.
OO0wieHue:

BOCIIpUHUMATh U  (OPMYJIUPOBATH CYXKACHHUS B COOTBETCTBHUHM C
YCIOBUSIMHU U LIEJIAMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX UM MUCBMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHHUS I10
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

B X0/ OOCY KIEHMsI 337aBaTh BOIIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
npoOJIeMbl, peaeMoi 3aJ1auu, BbICKa3bIBaTh UAEH, HALIEJICHHbIE HA TTOUCK
pELICHMs; COMOCTaBIATh CBOU CYXIECHHUS C CYXICHHSIMH JPYTHX
YYaCTHHKOB Juanora, oOHapy>KMBaTh pa3jIMuue€ U CXOJCTBO IO3MIIMI; B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIIaCUs, CBOM BO3PAKEHMUS,;
NPEACTaBIATh  pe3yJbTaThl  pPEIIeHHUs  3aJa4yd,  DKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (popmat
BBICTYIUICHUS C yU4ETOM 3a/1a4 MPE3eHTAUU 1 0COOEHHOCTEN ayIMTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HCHOJb30BaTh  MpPEMMYyIIeCTBA  KOMaHJIHOH U
MHJUBUIYaIbHOM paOOThI IPH pEUIEHUH YUYE€OHBIX 3a/1a4; IPUHUMATh LIETh
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHHU3aLUI0 COBMECTHOMN
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh IPOLECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKHX JIIOJICH;
y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CyXI€HHSI, 0OMEH MHEHUH,
«MO3TOBBIE HITYPMBD» U HWHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBaTb CBOM JIEUCTBUS C JPYIMMHM WIEHAMU KOMAaH/BI;
OLICHMBATh KauyeCTBO CBOET0O BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYTUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

Vuusepcanvnuvie  pecynamueHnvie  Oelicmeus, obecneyusaiom

Gdopmuposarue cCMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanusi:

COCTAaBJIATH IIJIaH, aJITOPpUTM PCHICHUA 3a1a4U, BBI6I/IpaTB croco0 pemcHus C

y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOW MH(pOpMaLUu.
CaMOKOHTPOJIB:

BJIAJETh HABBIKAMU IIO3HABAaTEIbHON pe(diaekcuu Kak OCO3HAHMS
COBEPLIAEMBIX NEUCTBUH U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJE€Th CHOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJS Ipouecca U
pe3yJbTara peleHnsl MaTEMaTHYECKOM 3a/1auu;



* TMPEABUIACTh TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTh [PH PpELICHUU
3a/1aud, BHOCHUTb KOPPEKTHUBBI B [IE€ATEIIBHOCTh Ha OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMJICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pe3yjbTaTa 1AM U YCJIOBUSM, OOBSICHSTH
MPUYHHBI JTIOCTHXKEHUSI WM HEJOCTHKEHUS PE3yJIbTaTOB JESATEIbHOCTH,
HAXOJIUTh OMUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATHI

OcBoenune yueOHOro Kypca «Anredpa U Hauansa MaTeMaTHUYECKOTO aHAIH3a»
Ha YPOBHE CpeIHEero oOIiero oOpa3oBaHUs JTOJDKHO 00ECIeurBaTh JOCTHXKEHUE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTEbHBIX PE3yIbTaTOB:

10 KJTACC

Yucaa v BIYMCICHUSA

OnepupoBaTh TOHATUAMM: PALUOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U IECATUYHAsST IPOOb, MPOIEHTHI.

Beimonuate  apudmernyeckre  onepauud ¢ PAMOHAIBHBIMU U
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTIICHUS,
JENaTh NPUKHUIKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUMN.

OnepupoBaTh MNOHSATHUSIMHU: CTEIEHb C LEJIBIM MOKAa3aTesieM; CTaHAapTHas
dbopma 3ammMcu JACHUCTBUTENBHOTO YHCIA, KOPEHb HATYpPalbHOW CTETICHHU;
MCIIOJIb30BaTh MOAXOASIIYI0 (OpMY 3aITUCH IEHCTBUTEIBHBIX YUCET VISl PEIICHMUS
MPAKTUYECKUX 3a/a4 U PEJCTABJICHUS JaHHBIX.

OnepupoBaTh NOHATHUSIMHU: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJILHOIO YTJIA;
MCITOJIB30BaTh 3aMKCh MPOU3BOJIBHOTO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUICCKUE
GbyHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHSATUAMU: TOXIECTBO, YPaBHECHHE, HEPABEHCTBO; LIEJOE,
palMOHAIbHOE, HPPALIMOHAIIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHUE;

BreinmonuaTe npeobpa3zoBaHusl TPUTOHOMETPUUYECKUX BBIPAXKEHUU W pEIIATh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimoHSITh  peoOpa3oBaHMs IENBIX, PAMOHATBHBIX W UPPAMOHATHHBIX
BBIDXCHUM U pelaTh OCHOBHBIC  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
UPpalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHTh YpaBHEHHSI 1 HEPABEHCTBA ISl PEIICHUSI MAaTEMATUUYECKHUX 3a/1a4
Y 3aJ1a4 U3 Pa3IMIHbIX 00IacTe HAYKH U PEaTbHOU KU3HH.



MonenupoBaTh peaibHblE CHUTyalldd Ha S3bIKE€ anredpbl, COCTABIATH
BBIPAQXKEHMSI, YpPaBHEHMs, HEPaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCIIOIB30BAHUEM alllapaTa anreopsbl.

DYyHKIUN U TPAPUKHU

OnepupoBath MOHATUAMH: (YHKIIHSA, CIIOCOOBI 3amaHus (PYHKIMH, 001acTh
ONpEe/ENeHUs] M MHOXECTBO 3Ha4eHUM (QyHKUMH, rpaduk (QYHKIHH, B3aHUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh TOHATUAMU: YETHOCTH M HEUETHOCTh (YHKIUHU, HYIHU
GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN AJIs pELLIEHUS] YpaBHEHUI.

Crpoutb W unTaTh TpadUKu JTUHEHHON (PYHKIMHU, KBAAPATUYHON (DYyHKIIUH,
CTENEHHOW (PYHKIMU C IEJIBIM NTOKA3aTEIEM.

Hcnone3oBaTth rpaduku (QyHKUMHA Ui HCCIENOBAaHUS MPOLECCOB U
3aBHCUMOCTEN IpU pelIeHUH 3a7ad U3 JPYIHX y4eOHBIX MPEIMETOB U peanbHOMN
’KU3HU; BBIpAXKaTh (POpMyIamMu 3aBUCUMOCTH MEXKIY BEITUIYNHAMH.

Hauyana mateMaTHyeckoro aHajausa

OnepupoBaTh MNOHATUAMM: IMOCIEAOBATEIBHOCTh, apupMeTHUecKas Hu
reoMeTpUYEeCKasi IPOrpeccum.

OnepupoBaTh MOHATHSIMH: OECKOHEYHO YOBIBAalOIIas TeoMeTpHUYecKas
Iporpeccusi, cyMMa 0€CKOHEYHO yOBIBatOLIEN T€OMETPUUECKOIN MPOrPECCUH.

3agaBaTh MOCIEI0BATEIBHOCTH PA3IUYHBIMU CIIOCOOaMU.

Hcnonp30BaTh CBOMCTBA MOCIIENOBATEILHOCTEN U MPOTPECCUM JUIsSl PEIICHUs
peanbHbIX 3a]]a4 MPUKIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OmnepupoBaTh MOHATHSIMH: MHOXKECTBO, OTI€paIK HaJl MHOXXECTBaMHU.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Uil ONMCaHUus
pealbHbIX TPOIECCOB M SBICHUH, MPU PEUICHUH 3aJad W3 APYTruX y4eOHBIX
MPEIMETOB.

OnepupoBaTb  NOHATUSAMHU: onpejeNieHue,  Teopema,  CJE/ICTBHUE,
J0Ka3aTeNbCTBO.

11 KIIACC

Yucsa v BbIYHCTEHUS

OnepupoBaTh TMOHATHUAMH: HATypajdbHOE, II€JI0€ YHCIO; HCIOJIb30BaTh
MPU3HAKU JCTUMOCTH IENBIX YUCEI, PA3JIOKCHUE YUCIIa Ha MPOCThIE MHOKHUTEIH
IS peIeHus 3a/1ad.

OnepupoBath MOHSATHEM: CTETICHD C PAIMOHAIBHBIM MTOKA3aTEIIeM.

OnepupoBaTh MOHATUSMU: JorapudM UMCa, NECATUYHBIE U HATypajbHBIC
JoTapu@MmeI.



YpaBHeHUS U HEPABEHCTBA

[IpumeHaTs cBoOMicTBa cTemeHW JUid NpPeoOpa3oBaHUSl  BBIPAXKECHUN;
ONEPUPOBATh NOHATUSAMM: IOKA3aTEIBHOE YPABHEHHE WM HEPABEHCTBO; pELIATh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

Bomonusate mnpeoOpa3oBaHusl BBIPRXKEHUH, COAEpXKAIIUX JIOTapU(PMBL;
ONEpUPOBATh MOHATUSAMU: JIOTAPU(PMHUUECKOE YpPAaBHEHUE U HEPABEHCTBO; PEILIATh
OCHOBHBIE TUIIBI TIOTapU(MHUUECKUX YPABHEHUN U HEPABEHCTB.

Haxoaute pemenuss NpocTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSMHU: CHCTEMA JIMHEMHBIX YPABHEHUN MU €€ PEIICHHE;
UCIIO0JIB30BATh CUCTEMY JIMHEUHBIX YPABHEHUN JUIA PELICHU IPAKTUYECKUX 3aa4.

Haxonuts peuieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PallMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MonenupoBaTh peaidbHblE CHUTyalldd Ha S3bIKE€ airedpbl, COCTABIATH
BBIDAKCHUS, YPABHEHMs, HEPABEHCTBA M CHUCTEMBl 110 YCIOBHIO 3aJayH,
MCCJIEeI0BATh MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAaHUEM ammnapara aareOpsl

DYyHKIUN U TPAPUKHU

OnepupoBaTh MOHATUAMM: MNEPUOAUYECKAss  (PYHKLIUA, IPOMEXKYTKU
MOHOTOHHOCTH (YHKUMH, TOYKM OHKCTpeMyMa (yHKUMM, HauOoypliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha MPOMEXKYTKE; HCIOIb30BaTh WX I
UCCIEeI0BaHMS PYHKIMH, 3aJaHHON Tpad)uKOM.

OmnepupoBaTh MOHATHAMH: TpapUKU IMOKA3aTEIbHOU, JOrapupMUYECKOn U
TPUTOHOMETPUUECKUX (PYHKUUH; N300pa)kaTh UX Ha KOOPAMHATHOM IIOCKOCTHU U
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxath HA KOOPAMHATHOM MIIOCKOCTH I'paUKU JTUHEHHBIX YpaBHEHUI
Y UCIIOJIb30BaTh UX JJI PELIECHUs] CUCTEMBI JIMHENHBIX YPABHEHUN.

Wcnonp3oBath rpaduku (QyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JTUCIUIUIHMH.

Hayana MaTeMaTH4eCKOro aHajam3a

OnepupoBaTh MOHATUSMU: HENpepbIBHAS (QYHKIUS; MPOU3BOIHAS (QYHKLUY;
UCIOJIb30BaTh T€OMETPUUYECKUIN U (PU3UUECKUN CMBICI POU3BOIHOM 7S pellIeHuUs
3a7ad4.

HaxonuTe npon3BOJHBIE JIEMEHTAPHBIX (PYHKUIUH, BBIYUCIATH IPOU3BOIHbBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKIIHII.

Hcnonp30BaTh MPOU3BOJHYIO AJISl UCCIEN0BaHUs (YHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSTh PE3YJIbTATHI UCCIEIOBAHUS K TOCTPOCHHIO TPa(UKOB.

Hcnonp30BaTh NPOM3BOAHYIO JUIS HAXOXKIACHUS HAWIY4IIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMHU: NE€pBOOOpa3Has M  MHTErpaji; IOHHUMATh
reOMeTpUYeCKUi U (PU3NUECKUIN CMBICI HHTErpaa.



Haxonute mepBooOpa3Hbie 3JE€MEHTApHBIX (DYHKITHI; BBIYUCISITH WHTErPaj
no ¢popmysie Herorona—Jleitouuna.

Pemate mpukiagHbie 3a7a4M, B TOM YHUCIE COIMATbHO-DKOHOMHYECKOTO M
bu3nYeCcKOro XapakTepa, CpeICTBAMU MAaTEMAaTHIECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoiasbnsie | IIpakTnyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
MHo)kecTBa palMOHAJIbHbBIX U
1 JNIEUCTBUTEIILHEBIX YHCcell. PamoHanbHbIe 14 1 0
YpaBHEHUS U HEPABEHCTBA
) Oyukimu U rpaduku. CTeneHb C meIbiM 6 0 0
II0Ka3aTesIeM
3 Apudmernueckuii KOpeHb N—0i CTETIEeHH. 13 1 0
HppanmonanbHble ypaBHEHUS] U HEPABEHCTBA
4 @opMyIIbl TPUTOHOMETPHH. 2 | 0
TpuroHomerpruyeckre ypaBHEHUS
5 [TocnenoBaTeIbHOCTH U TPOTPECCHH 5 0 0
6 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3ALIHS 3 | 0
3HaAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Konrpoiasbusie | IIpakTnyeckue
n/n NpOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
Crenens ¢ paliMoOHaIbHBIM [TOKA3aTENEM.
1 [NokazarenbHas (ynknus. [lokasarenpHbIe 12 1 0
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckast pyHKIHS.
2 Jlorapudmuyeckre ypaBHECHHS U 12 0 0
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIUN U UX
3 rpaduku. Tpuronomerpuyeckue 9 1 0
HEpaBEHCTBA
4 [IpousBoanas. [Ipumenenre Npou3BOIHON 24 1 0
5 WHTerpan u ero npuMeHeHus 9 0 0
6 Cucremsl ypaBHEHUN 12 1 0
7 HarypainbHble u niensle yucia 6 0 0
2 HOBTOPGHHC, 0000111eHHEe, CHCTEMATH3AINS 18 ) 0
3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* Maremaruka: anreOpa v Hauajla MaTEeMaTUYECKOT0 aHaIN3a, FEOMETPHUSI.
AnreOpa v Havasia MaTemMaTuyeckoro ananusa, 10-11 kmaccesl/ Anumos IILA.,
Komsirun F0.M., TkaueBa M.B. u apyrue, AKIimoHepHoe oOI1eCTBO
«M3marensctBO «IIpocBemieHne»

* Maremaruka: anredpa 1 Hauajga MaTEMaTHYECKOTO aHAIN3a, T€OMETPHSI.
Anre0pa 1 Hadana MmaTeMaTudeckoro ananusa, 11 kmacc/ Mypasun ['.K.,
Mypasuna O.B., O01mecTBO ¢ OrpaHUYeHHONW OTBETCTBEHHOCTHIO «IPODAY;

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBenienue»



