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MNOSACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma y4ebHOTO Kypcea «Anredpa v Hadaia MaTeMaTHIECKOTO
aHanau3a» 0a30BOro ypoBHs i oOyyatomuxcst 10 —11 kimaccoB pazpaboTaHa Ha
ocHoBe deneparbHOTO rOCYJapCTBEHHOTO 00Pa30BaTENFHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEIBSIBISEMBIX K MaTeMaTHUYeCKoMy oOOpa3oBaHUIO, W TPAAWIMKA POCCHICKOTO
oOpa3oBanus. Peanmuzamusi mporpaMMbl 0OCCIICYMBAET OBJAJCHUE KITFOYCBBIMHU
KOMITETCHITHSIMH, COCTABIISTIOIIIMMHI OCHOBY JJISI CAMOPA3BUTHS M HEMPEPHIBHOTO
o0pa3oBaHusl, IETOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO Y MTO3HABATEIIHLHOTO
Pa3BUTHS JTMYHOCTH OOYJAFOIIIUXCS.

HEJIM UT3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTHYE€CKOTO aHAIN3ay SIBIISETCS OJHUM U3
Haubosee 3HAYMMBIX B IporpaMMe CTaplied IIKOJbI, IMOCKOJbKY, C OJHOU
CTOPOHBI, OH OO0ECIeYNMBAET HMHCTPYMEHTAJbHYIO 0a3y s M3Y4YeHHUS BCEX
€CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYyroil CTOPOHbI, ((OPMHUPYET JIOTMUECKOE U
a0CTpakTHOE MBIIUICHHE Y4YalluXCcsi Ha YpOBHE, HEOOXOAWMOM [UIsi OCBOCHHUSA
KypcoB HH(OpPMATHKH, OOIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOI'O KypcCa Y4alllMecs OBJIAJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOMN
HayKH, KOTopas popMyJIMpyeT CBOM TIOCTHKEHHUSI B MaTeMaTU4ecKon (opme.

Kypc aireOpbl 1 Hauanm MaTeMaTUYECKOTO aHAIN3a 3aKIaAbIBAET OCHOBY IS
YCHELIHOTO OBJAJEHUS 3aKOHaMH (U3UKH, XUMHM, OWOJIOTMM, TOHUMaHUS
OCHOBHBIX TEHJEHIMM HSKOHOMHMKM U OOIIECTBEHHON JKU3HHU, I03BOJSET
OPUEHTHUPOBATbCS B COBPEMEHHBIX LU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEAHEBHON KU3HU. B TOXKE Bpems oBiazcHue
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMU MaTeMAaTUYECKUMHU KOHCTPYKIHMSIMU
pa3BUBAET YMEHUE HAxXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb
YTBEPKJICHHUSI, UCTIOIB30BAaTh 0000IIEHNE U KOHKPETU3ALIMIO, aDCTparupoBaHue U
aHaJIoTu10, (POPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MBINIICHHE. B x01e n3yuenus
anreOppl M HavyaJl MaTeMaTHYeCKOro aHajiv3a B CTaplied IIKOJe Yydaluecs
[IOJIy4alOT HOBBIM OIBIT PELICHHWS MPUKIATHBIX 3a4a4, CaMOCTOSATEIBHOIO
MIOCTPOCHUSI MATEMATHYECKUX MOJENEN pealbHbIX CUTyallud W HWHTEpIpETalun
IIOJIyYCHHBIX  PELICHMM, 3HAKOMATCA C  NpUMEPAMU  MaTEMATHYECKHUX
3aKOHOMEPHOCTEH B IIPUPOAEC, HAyKE U B MWCKYCCTBE, C BBIIAIOLIMMHUCS
MAaTeMaTUYECKUMU OTKPBITUAMU U UX aBTOPAMMU.

Kypc o6namaer 3HaYMTENbHBIM BOCHUTATENbHBIM MOTEHIIMAIOM, KOTOPBIM
peanu3yeTcs Kak 4epe3 yueOHbI MaTepual, CriocoOCTBYIONINI (GOPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHHUS, TaK U yepe3 crneuupuky ydeOHOM AesTeNbHOCTH,



TpeOytomieit CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJIKUTEIILHON
KOHIICHTPAlU BHUMAHHs U OTBETCTBEHHOCTH 32 IOJy4YE€HHBIN pPE3ybTaT.

B ocHoBe Meroaumku oOydeHHMs anreOpe M HayajlaM MaTeMaTH4eCcKOoro
aHaJIN3a JISKUT JeATEIbHOCTHBIA MPUHIUI OOyUYEHHUS.

Crpykrypa Kypca «Anredpa u Hauajga MaTeMaTUYECKOT0 aHaJIN3a» BKIIOYAET
CIICAYIOIIUE COJEPKATEIBHO-METOAUYECKUE JIMHUM: «Yucna U BBIYHUCICHUAY,
«Dyukuun  u - rpadpukuy, «YpaBHEeHUST U HepaBeHCTBa», «Hauwana
MaTeMaTU4eCcKoro aHainusa», «MHOXkecTBa W JIOTHMKa». Bce OCHOBHBIE
COACPKATEIbHO-METOAUYECKUE JIMHUU U3y4aroTCsl Ha MPOTHKECHUM [BYX JIET
o0OyueHus B CTapUIeH LIKOJE, ECTECTBEHHO JAOMOJIHAS APYT Apyra U MOCTEIIEHHO
HACBIIIASICh HOBBIMM TeMaMM H  paszgenamu. JlaHHBIA Kype  SBIISIETCA
MHTErPAaTUBHBIM, IIOCKOJIbKY OOBEIMHAET B Cce0€ COAEpHKAHUE HECKOIBKUX
MaTeMaTHYeCKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHI aHau3,
Teopusi MHOKECTB U Jip. [Io Mepe Toro kak yuamiuecs oBiaaaeBatoT BcE Ooiiee
HIMPOKUM MaTeMaTUYECKUM almapaToM, Y HUX MOCJeI0BaTENbHO (OPMUPYETCS U
COBEPULICHCTBYETCSI YMEHHE CTPOUTh MATEMATHYECKYI0 MOJEIb pPEaNIbHON
CUTyalluu, NPUMEHSTh 3HaHUSA, TOJy4YeHHbIE B Kypce «Anredpa M Hayaia
MaTEMaTHYECKOI0 aHAJIN3a», ISl PELICHUS] CAMOCTOATEIBHO CHOPMYIMPOBAHHON
MaTeMaTU4EeCKOU 3a/1a4u, a 3aTEM UHTEPIPETUPOBATH MMOJYYEHHBIN PE3YIbTaT.

CopeprxarenbHO-MEeTOAMYECKasA TUHUS «Hucaa U BBIYMCICHUS» 3aBEPIIACT
(dbopMupOBaHNE HABBIKOB UCIOIb30BAaHUS AICUCTBUTEIBHBIX YHCENT, KOTOPOE OBLIO
Ha4aTo B OCHOBHOM 1koje. B crapmeil mxone ocoboe BHUMaHUE YAEIAETCS
(GOpMHUPOBAHUIO TPOYHBIX BBHIYMCIHUTENBHBIX HABBIKOB, BKIIOYAIOMIMX B CeOs
UCIIOJIb30BAHUE PA3JIMYHBIX (OPM 3alUCU JIEUCTBUTEIBHOIO YHCIIA, YMEHHE
pAllMOHAJIBHO BBIIOJHATH JCHCTBUSA C HUMH, J€JaThb IPUKUIKY, OLICHUBATH
pe3ynbraT. OOyuwaromiyecs: NOJy4YaroT HaBBIKM NPUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJTHEHUSI JIEUCTBUU C YMCIIaMH, 3allMCAaHHBIMU B CTaHIApPTHON Qopme,
VCIIOJIb30BaHUs MATEMATHUECKUX KOHCTAHT, OLEHUBAHMS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUST W HEPABEHCTBA» PEANNU3YETCA HA NPOTSHKEHUU BCETO
oOyueHusi B CTapleil MIKOJIe, IOCKOJIbKY B KaXIOM pas3jesie MpOorpaMMbl
MPEeLyCMOTPEHO PEIIeHHE COOTBETCTBYIOMMX 3a1a4. O0ydaronyecs OBJ1aIeBatOT
pPa3IMYHBIMA  METOAAMU pELICHUSA LENbIX, PAlUOHAIBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapu(PMUUECKUX ¢  TPUTOHOMETPUUYECKUX  ypaBHEHHUH,
HEPABEHCTB U UX cucTeM. [loydeHHbIe yMEHU UCTIOJIB3YOTCS IIPU UCCIIEA0BAaHUN
(GyHKUMIA ¢ TOMOIIBIO TPOU3BOIHOM, PEIIEHUH NMPUKIIAIHBIX 3a/1a4 U 3a]a4 Ha
HaxXOXXJIEHUE HauOOJNBIINX W HAUMEHbIIMX 3HadeHud (QyHkuu. JlanHas
CoJep KaTelbHAs JIMHUSA BKJIIOYaeT B ce0s Takke (OpPMUPOBAHHME YMEHUH
BBIMOJHATh pacu€Tel MO (QopMmysiaM, NpeoOpa3oBaHMs LENbIX, PALUOHAIBHBIX,
MPPALMOHAIBHBIX W TPUIOHOMETPUUYECKUX BBIPAKECHUM, a TAKKE BBIPAKCHUM,



COJEp KaIMX CTENeHW U Jiorapupmel. braromaps wu3ydeHHIO anreOpanyeckoro
Marepuajia MpPOUCXOIUT  JalbHEWIIEEe  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAaKTHOrO MBIIUICHUS Yydaluxcs, (POPMUPYIOTCS HABBIKM JI€TYKTUBHBIX
paccykJIeHul, paboTbl C  CUMBOJBHBIMH  (opmMaMu,  MNpPEACTaBICHUS
3aKOHOMEPHOCTEM M 3aBUCHUMOCTEH B BHUJE pPABEHCTB U HEPaBEHCTB. AJjredpa
npeanaraetT d(QQPEeKTUBHBIE HWHCTPYMEHTHI JUIS pEHICHUS NPAKTUYECKUX WU
€CTECTBEHHO-HAYYHBIX 3a/1a4, HarJIsJHO IEMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK
A3bIKA HAYKH.

CopepxarenpbHO-MeTOaUYeCKass JuHUA «DyHKIUM © TpaduKu» TECHO
MEPEIJIETACTCS C IPYTUMU JIUHUAMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3aJAET
MOCJIE0BATENBHOCTh U3y4YeHUs MaTepuania. N3yuenue CTENIEHHO,
MOKAa3aTeJIbHOM, JJOrapu(pMUIECKON U TPUTOHOMETPUUYECKHUX (DYHKIIMI, UX CBOMCTB
U TpauKOB, UCTIOJIb30BaHNE QYHKIUN SISl peHICHUS 3a/1a4 U3 IPYTUX YIECOHBIX
MIPEAMETOB U PEATbHOMN KU3HU TECHO CBSI3aHO KaK C MATEMAaTUYECKUM aHAJIA30M,

TaK W C pEIIeHHWEM YypaBHEHUWH U HepaBeHCTB. [Ipu sToM Oonbllioe BHUMaHUE
yaensercs OpMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyIaMHu 3aBUCUMOCTH MEXY
pa3sTUYHBIMA BEIUYMHAMH, WCCIEIOBATh TOJYyYCHHbIE (PYHKIMU, CTPOUTH HX
rpaduku. MaTtepuai 3Toi cofepkaTeabHOM JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUN

U HABBIKOB, IO3BOJISIIOMIMX BBIPAXKAaTh 3aBUCUMOCTH MEXIY BEIUYMHAMHU B
pasznu4HOi popMe: aHATUTHIECKOM, rpadudecKoit 1 clioBecHOH. Ero n3zydenue
CIOCOOCTBYET pPa3BUTHIO AITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000I1IEHUIO 1 KOHKPETU3ALIUH, UCTIOIH30BAHUIO AHAJIOTHIA.

ConepxarenbHasg nuHUS «Hadana maTeMarndeckoro aHainsa» I03BOJISET
CYILIECTBEHHO PAaCIIMPUTh KPYT KaK MaTeMAaTHYECKUX, TaK U MPUKIIATHBIX 3a/1a4,
JOCTYMHBIX 00YYarOIMMCs, y KOTOPBIX MOSBISETCS BO3MOKHOCTb UCCIIEI0BATh U
CTpouTh Trpaduku (QYHKIUH, OMpeAeNiaTb WX HauOOJIbIIME W HaUMEHbIINE
3HAYEHHUSA, BBIUHUCIATH IUIOWAAM (QUryp W OOBEMBI TeJ, HAXOIUTh CKOPOCTH U
yCKOpeHHusl mnpoueccoB. JlaHHas conep:kaTelbHas JUHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOCHHSI MAaTE€MaTHUYECKUX MOJEIEH peajbHbIX CHUTYAaLM,
HAaxOXJICHUS HAWJIY4ller0 pEIICHHWS B MNPHUKIAAHBIX, B TOM YHCIE COLUAIBHO-
HPKOHOMHUYECKUX, 3a/Jadax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHallu3a
CIOCOOCTBYET pPa3BUTHIO a0CTPAKTHOTO, (HOPMaTIHLHO-IOTHYECKOTO U KPEaTHBHOTO
MBIIIJICHUs, (OPMUPOBAHUIO YMEHMI pACIO3HABATh TMPOSIBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHKe U uckycctBe. OOywaromuecs y3HAIOT O
BBIIAIONIMXCS pe3yibTaTaxX, MOJYYEHHBIX B XOJI€ pa3BUTUA MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopepkarenpbHo-MeTOAMYECKasA TUHUSA «MHOXK€ECTBa U JIOTHKa» B OCHOBHOM
MOCBSIIEHA  3JEMEHTaM TEOPUU  MHOXKECTB. |€OpETUKO-MHOKECTBEHHBIE
MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJbHON MAaTEMAaTUKH U MPEIaratoT



HanOoJiee YHUBEPCAIBHBIN S3BIK, OOBEAMHSIONNN BCE Pa3/ieibl MATEMATUKHU U €€
MIPUJIOKEHUH, OHU CBA3BIBAIOT PA3HBIE MATEMATUYECKHUE NUCIUILIIMHBI B €IUHOE
uenoe. [103ToMy Ba’kHO 1aTh BO3MOXKHOCTh IIKOJIBHUKY TOHUMATh TEOPETUKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMAaTUKU W UCIOJIb30BaTh €ro Jyist
BBIPAXKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa M Havajlla MaTEMaTHYECKOTO aHaN3a» MPUCYTCTBYIOT
TaK)k€ OCHOBBI ~MaTE€MaTUYECKOTO MOJACIMPOBAHUS, KOTOPhIE IPU3BAHBI
c(opMUPOBATH HABBIKM TOCTPOCHUS MOJIETICH pealbHBIX CUTYyAIlHi, NCCIeI0OBAHUS
ATUX MOJIEJICH ¢ MOMOIIBIO anmapara aareopbl 1 MAaTEMaTHYECKOTO aHAIH3a U
MHTEPIIPETAlNH NOJYYEHHBIX pe3yJIbTaToB. Takue 3aJaHusl BIUIETEHBI B KaXK bl
U3 pa3lieJIOB MPOrpaMMbl, TOCKOJIbKY BECh MaTepual Kypca IIMPOKO UCIIOIb3YETCS
JUTSI peIlIeHUs] TPUKIIAIHBIX 3a/1ad. [Ipu perneHnn peanbHbIX MPAKTUYECKUX 3a71a4
ydamuecs pa3BUBAIOT HAOIIOMAaTETbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HMCIOJB30BAaTh AHAIOTHIO, 0000IIAaTh M KOHKPETHU3UPOBATh
npobsiemy. JlesTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS] TMPUKIIATHBIX
3aJ1ay OpraHu3yeTcs B MPOLIECCEe U3YyUEHHUs BCEX TEM Kypca «Aredpa n Hayaia
MaTeMaTUYECKOro aHaIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yuyeOHOM maHe Ha WH3ydYeHHE Kypca ajireOpbl M Hayal MaTeMaTUYeCKOro
aHanu3a Ha 0a30BOM ypoBHE OTBOAUTCA 2 yaca B Henento B 10 kinacce u 3 yaca B
Hezemo B 11 kiacce, Bcero 3a nBa roga o0yuenus — 170 gacos.



COIAEPKXAHHUE YYEBHOI'O KYPCA
10 KJTACC

Yuciia 1 BBIYUCICHUSA

PannonansHpie uucina. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOH, NPOLEHTHI,
OECKOHEYHbIE  MEpUOJUYEcKHe  JApoOu.  ApHpMETHUYECKHE  ONepalud ¢
palMoHaAIbHBIMU YUCIIaMU, PE0Opa30BaHus YUCIOBBIX BhIpaxeHui. [Ipumenenue
Apo0Oeil 1 MPOUEHTOB AJI PELICHUS PUKIAJHbIX 3a7a4 U3 Pa3IMuHbIX OTpacien
3HAHUU U PEaJIbHOM KU3HU.

[evictButenpHble  yucia. PanuoHanbHBIE W UPpPALMOHAIBHBIE YKCIA.
ApudmMernueckre ONepaluu ¢ JAEUCTBUTENbHBIMU 4YHclIaMu. [IpubnumxéHHble
BBIYMCJIEHNS, IPABUJIA OKPYTJIEHNUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUM.

Cremmenp ¢ menbiM  mokaszateneM. CranmaptHas (Qopma  3ammcu
JICHUCTBUTEIBLHOTO uucia. Mcmonb3oBaHWe MOAXOnAmed  (GOpMBI  3alUCH
NEUCTBUTENBHBIX YHUCEN I PEUIEHUS MPAKTUYECKUX 3a4ad W NPEACTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  [leifictBus ¢
apu(MeTHYeCKUMU KOPHIMHU HAaTypalbHON CTETICHH.

CuHyC, KOCUHYC ¥ TAHT'€HC YUCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC,
ApPKTaHI€HC YMCIIOBOIO ApTyMEHTA.

YpaBHeHHs U HEpaBeHCTBA

ToxnecTBa u TOXKAECTBEHHbIE TPEOOPA30BaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPHUYECKUX BBIPAKEHU. OcHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBL.

YpaBHeHHE, KOpPEHb YypaBHEHMs. HepaBeHCTBO, pellleHWE HEPABEHCTBA.
Merton nHTEpPBAJIOB.

Pemenue uensix 1 1poOHO-pAIMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue uppanmoHaabHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPABHEHUH.

IIpuMeHeHne ypaBHEHH U HEPABEHCTB K PELICHUIO0 MaTEMaTHYECKUX 3a1a4
W 3a]1a4 U3 pa3IMvHbIX 00JacTel HAyKu U peajbHOM KU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIUsA, cnocoOwl 3amanus GyHknuu. ['padux Qysxiuu. BzanmHO
oOpaTHbIe (PYHKITUH.

O6unacTh onpeneneHns U MHOXKECTBO 3HaueHuM ¢pyHkuuu. Hynu pyHkuumu.
[IpomexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

CrenenHasi QyHKIIHS ¢ HaTypaJIbHBIM U II€NIbIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduxk. CpoiicTBa u rpadK KOPHS /-0 CTETICHH.



TpuroHomeTpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKITUH 9YUCIIOBOTO apryMeHTa.

Havaja MmaTeMaTH4YeCKOI0 aHAJIU3a

ITocnenoBaTenLHOCTH, CITOCOOBI 3aJJaHUs MOCJIEJOBATCIHLHOCTEH.
MOHOTOHHBIE MTOCIEI0BATEIBHOCTH.

Apudmernueckas 1 reomeTpudeckas mporpeccur. beckoneuHo yowIBarorias
reomeTpudeckas nporpeccus. Cymma 6€CKOHEUHO YOBIBAIOIIEH TreOMEeTpUIECKOM
nporpeccun. Dopmysia CIIOKHBIX TPOUEHTOB. VcCmonp3oBaHWe MPOrpeccuu s
pEIICHUS PEAIbHBIX 3aJ]a4 MPUKJIaJHOTO XapaKTepa.

MHoKecTBa H JIOTHKA

MHOK€eCTBO, oOIepalnyd HaJl MHOXecTBamMu. [[uarpammel Oitnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO ammapara Jid ONHCAaHHUS pPEalbHbIX
IIPOIICCCOB U SBJICHUM, TIPH PEIICHUH 3a/1a4 U3 APYTUX YUCOHBIX IIPEIMETOB.

Ornpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yucsia ¥ BIYMCICHUSA

HarypanbHble u nensle yncia. [Ipu3sHaku 1eIMMOCTH LENbIX YUCEI.

Crenensp ¢ pauMoOHaJIbHBIM MOKa3aresieM. CBOKCTBA CTEIICHH.

Jlorapudm yucna. [lecaiTuuHble U HaTypaJIbHbIE JOrapu(PMBbI.

YpaBHeHHs U HEpaBeHCTBA

[IpeoOpazoBanue BeIpaKEHUH, COECPIKAIIUX JIOTAPUPMBI.

[IpeoOpa3zoBaHne BBIPAKEHUM, COJAEpKAIIMX CTENEHH C PAMOHAIBHBIM
MTOKA3aTEIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA.

JlorapudmMuueckue ypaBHEHUS U HEPABEHCTBA.

CucTembl INHENHBIX YpaBHEHUM. PellleHre nNpuKiIagHbIX 3aa4 ¢ MOMOIIBIO
CUCTEMBI JTUHEHUHBIX YPABHEHUM.

CucreMbl M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3aJa4 M 3a7a4 U3 pPa3jIudHbIX o0JlacTeld HayKd M peanbHOU
JKU3HU.

DOyHKUUM U TpaduKu

Oyuknus.  [lepuonuueckne  GyHkuuu. [IpomMexxyTku  MOHOTOHHOCTH
¢ynkuuu. MakcumMyMbl M MUHUMYMbl (QyHKuuu. Haubonpiiee v HauMmeHblIee
3Ha4YeHHe (PYHKINU HA TIPOMEXKYTKE.

Tpuronomerpuyeckue PyHKIIUU, UX CBOWCTBA U TPAPUKH.

[Toka3arenbHas u Jorapudmudeckas QyHKIMHU, UX CBOMCTBA U IpaUKy.



Hcnonp3oBanne rpadgukoB GyHKIMN 1715 PeIIeHUs] YPaBHEHUN 1 JTMHEHHBIX
CUCTEM.

Ucnons3oBanue rpadukoB GYHKIUNA JISI UCCIEIOBAHUS IPOIIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MpPU PEIICHWH 3a0ad W3 JPYruX y4eOHbIX
MIPEIMETOB U PEAIbHOMN KU3HU.

Hauana MmaTeMaTH4eCKOr0 aHAJIN3A

HenpepoiBable pyHKIMH. MeToA MHTEPBAJIOB ISl pELICHUSI HEPABEHCTB.

[IpousBogHass  QyHkuuu. ['‘eoMmerpuyeckuid ©  (QU3UYECKUH  CMBICIH
MIPOU3BOIHOM.

[IpousBogHbie  dMeMEHTApHBIX  QyHKIUHA.  DopMysiabl  HAXOXKIACHUS
MPOU3BOAHON CYMMBI, MPOU3BEACHUS U YaCTHOTO (DYHKIIHIA.

[IpumeHeHre MpoU3BOAHOM K UCCIIEIOBAHUIO (PYHKIINK HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxaenne HaubosbIIero 1 HAMMEHbBIIETo 3HaueHusl (QyHKIUU Ha
OTpE3Ke.

[IpuMeHeHne TPOU3BOMHOM JUISi HAXOXKIACHUS HAWIYYLIErOo PEIIEHUS B
NPUKIIAIHBIX 3aJa4yax, Ui ONPENEIICHUs CKOPOCTH IpOoLecca, 3aJaHHOTO
dbopmymoit uinu rpadurom.

ITepBoo6paznas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuii M (Qu3nueckuil cmbica. Bbruncnenue
uHTerpana no popmyine Herotona—Jleitbnuna.



IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenune yueOHOro mpeamera «MaTemMaTnkay HOHKHO O00ECIeUnBaThH
JOCTIKEHUE HA YPOBHE CPEAHETO O0IIEro 00pa3oBaHus CIEIYIONUX TNIHOCTHBIX,
METanpeAMETHBIX U TPEIMETHBIX 00Pa30BaATEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI TMPOTpaMMbl y4eOHOTO mMpeaMera
«MaremaTnka» XapaKTepu3yrTCs:

I'paxxnaHckoe BOCIMTaHUE:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIMU 00YUYAIOIIErocs Kak akKTUBHOI'O
U OTBETCTBEHHOTO WICHA POCCHUHCKOTO OOIIEeCTBa, TMPEACTABICHUEM O
MaTEeMaTUYECKUX OCHOBaX (DYHKITMOHHPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUH,
IpoLenyp TpaxIaHCKOro oOmecTBa (BBIOOPHI, ONPOCH M TIp.), YMEHHEM
B3aMMOJCHUCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKIUSMHA 1 HA3HAYCHUEM.

ITatpuoTyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKON TPAXKIAHCKON UACHTUYHOCTH, YBAKEHUS K
MPOLLIOMY M HACTOSIIIEMY POCCUMCKON MAaT€MaTHUKHU, IEHHOCTHBIM OTHOIIIEHUEM K
JNOCTHKEHUSAM POCCUUCKAX MAaTEMATUKOB U POCCUMCKON MaT€MaTUYECKOW IIKOJIBI,
K UCIIOJIb30BAaHUIO ATUX JOCTIKCHUM B JAPYrMX HayKaX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCTIUTAHHS:

OCO3HaHUEM Ty XOBHBIX LEHHOCTEU POCCHICKOTO Hapo/a;
c(hOpMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTUKEHUI HAYKU U JEATEIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMBOTO OYAyIIETO.

DcTeTnYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUWEM K MHUPY, BKIIOYAs 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad, pEeLIEHNUI, paccyXIeHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUYECKUM aCEKTaM Pa3InYHbIX BUJIOB UCKYCCTBA.

Pu3nYeCcKOe BOCITUTAHUE:

chOpMHUPOBAHHOCTHIO YMEHHSI TPUMEHSATh MAaTeMaTHUYEeCKUE 3HAHHS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0pPOBBIO (3J0pPOBOE MUTAHUE, COAUTAHCUPOBAHHBIN PEXKUM 3aHATUN U

OT/ABIXA, perynspHas busnueckas AKTHUBHOCTb); busngecKoro
COBEPIICHCTBOBAHMS, pu 3aHATUAX CIIOPTHUBHO-03/I0POBUTEIBHOU
NEATENBHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPY/ly, OCO3HAHHEM LIEHHOCTH TPYJOJII00US; HHTEPECOM K
paznuyHbiM  chepaM  TPO(PECCHOHANBHON  NEATENbHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW U €€ NPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynyumiedt mnpodeccud W pean30BbIBATH COOCTBEHHBIE >KU3HEHHBIC ILIAHBL;
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MareéMaTH4ecKoMy OOpa3OBaHUIO U
caM000pa30BaHUI0 Ha TNPOTSHKEHUU BCEU JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTHUYECKUX 3a/1a4 MaTEMaTUYECKON HAIPaBJICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

C(OPMUPOBAHHOCTHIO SKOJIOTMUYECKON KYJIbTYphl, MOHUMAHUEM BIIUSHUSA
COLIMAJIbHO-DKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOTHON U COLIUATTLHOMN
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa dSKOJOTUYECKHX MpoliieM;
OpUEHTaluel Ha NMPUMEHEHHWE MATeMAaTHYECKUX 3HAHWM [ peleHus 3a1ad B
o0lacTh OKpy’Kallled cpeabl, IUIAHUPOBAHHUS TMOCTYINKOB M OLIEHKH UX
BO3MOYHBIX MOCJIEICTBHUI [Tl OKPY>KAIOIIEH CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKM M  OOIIECTBEHHOM NPAKTHUKH, IOHUMaHHUEM
MaTEeMaTU4YeCKOM HayKu Kak c¢epbl 4YeIOBEUECKOW JesITeNIbHOCTH, 3TanoB €&
pa3BUTHS M 3HAYMMOCTH JJsi Pa3BUTUA UUBUIW3ALMHU; OBJAJECHUEM S3BIKOM
MaT€MaTUKM W MaTEMaTUYECKOM KyJbTYypOl KakK CpEIACTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYLIECTBIISAITh NPOEKTHYIO W MCCIEI0BATEIbCKYI JEATEIbHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yJbTaThl OCBOSHHUS NPOrPaMMbl y4eOHOTO mMpeaMeTa
«Marematuka XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusIMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeLCMBULMU.

1)  Vwuueepcanvnvie  noznasamenwvhvle  Oeticmsus,  obecneuusaom
Gopmuposarue 0a308blX KOSHUMUBHLIX NpOYeccos8 odyyarwuxcsa (oceoerue
Memo008  NO3HAHUSL — OKPYJCalowe2o  Mupa,  NpuMeHeHue  JI02UYECKUX,
uccnedosamenbCcKux onepayuil, yMeHut pabomams ¢ uHgopmayuets).

ba3oBrpie nornueckue AEUCTBUS:

e BBIABIISITH M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATHUYECKUX
OOBEKTOB, TOHITHH, OTHOLICHUW MEXAY HOHIATHUAMU; (OPMYIUPOBATH
OTpesNeNeHus] TOHATUH; YCTAHABIMBATh CYIICCTBCHHBIA  TpPHU3HAK
KJacCU(pUKAllMK, OCHOBAHMA s OOOOIICHHS W CpaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTh M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTENIbHbIE M OTpPUIIATEIbHbIC, €IUHUYHBbIC, YaCTHbIE M OOIIHUE;
YCIIOBHBIE;

BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M M|
npotuBopednss B (akTax, MaHHBIX, HAOTIONEHUAX € YTBEPKICHUSX;
npeajiaraTb ~ KPUTEPUM IS BBIABJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUUI;

JIeaTh BBIBOABI C HCIOIH30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKIIOYEHUH TI0 aHAJIOTHH;

MIPOBOJIUTH CaMOCTOATENbHO JI0Ka3aTesbCTBa MaTEeMaTUYECKUX
YTBEPKICHHH (TTPSAMBIE ¥ OT IPOTUBHOTO), BEICTPANBATh apTyYMEHTAIINIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY’KJIEHUS U BBIBOJIBI;

BBIOMpaTh croco0® pemieHus ydeOHOW 3adaurM (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHUs, BBIOMpATh HaMOOJEe MOAXOIANIUNH ¢ y4ETOM
CaMOCTOSATEIILHO BBIICJICHHBIX KPUTEPHCB).

ba3oBrie ucciienoBareIbCKUE NCHCTBUS:

HCIIOJIb30BATh BOMIPOCHI KaK MCCIIEIOBATEICKUM MHCTPYMEHT TTO3HAHUS;
(dbopMyIUpoBaTh BOIPOCHl, (PUKCUPYIOUIME TMPOTHUBOPEUHE, MPOOIEMY,
yCTaHABIMBAaTh HCKOMOE€ M  JaHHOe, (OpMUPOBATH  TUIOTE3Y,
apryMEHTUPOBaTh CBOKO MO3ULIUI0, MHEHHE;

MIPOBOJIUTH CaMOCTOSATENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro
O0BEKTa, SABJIICHHS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSAMHU, IPOLIECCaMU;

CaMOCTOATENBHO (GOPMYIUPOBATH 000OIIEHNUS U BHIBOIBI IO pe3yJIbTaTaM
MPOBEAEHHOIO HAOMIOACHUS, HCCIEOBaHUS, OLEHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YIbTAaTOB, BHIBOJIOB U 00O0OIIIECHMIA;

IIPOTHO3UPOBATh BO3MOXXKHO€ PpAa3BUTHE INpOLECCa, a TaKXKE BbIIBUIAThH
MIPEANOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ nundopmariueii:

BBISIBJISITH Ie(OULINTHI HH(DOpMALINK, JAaHHBIX, HEOOXOIUMBIX JJIsSi OTBETA
Ha BOIIPOC U ISl PELLICHUS 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO M3  HUCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(OPMAIIUIO
pa3IUYHBIX BUJAOB U (OPM MPEACTABICHUS;

CTPYKTYpUPOBaTh HH(OPMALINIO, IPEICTABIATE €€ B pa3IU4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKy;



2)

OLICHUBATh HAJIEKHOCTh uHbopMaIu 1o CaMOCTOSITENIbHO
chOpMyTUPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMYyHuKamug@uwvle Oelicmeus, obecneyugarom

CHOPMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh U (OpPMYJIMPOBATH CYXICHHS B COOTBETCTBHUHM C
YCJIOBHSIMU U HEJISIMU OOLIEHUS; ICHO, TOYHO, FPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PEHHS B YCTHBIX U IMCbMEHHBIX TEKCTAX, AaBaTh NOSICHEHUS 110
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh NOJIyYEHHBIN PE3YJIbTAT;

B X0/i€ 00CYX/I€HHUs 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaEMOU TEMBI,
po0JIeMbl, pelIaeMoi 3a/1a4u, BbICKa3bIBaTh U/IEH, HallEJICHHbIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUA C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHAaNIora, OOHApyKUBATh pa3IM4YKMe U CXOACTBO MO3ULUH; B
KOPPEKTHOH opMe popMyIHpOBATh Pa3HOTIACHs, CBOM BO3PAKEHUS;
NPEACTaBISATh  pE3yJbTaTbl  pPEIIeHUs  3aJauyd,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHS C YUETOM 3a/1a4 MPE3CHTALUN U OCOOCHHOCTEN ayAUTOPHH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJNb30BaTh  MPEUMYIIeCTBA  KOMaHIHOM  H
WHIMBUyJIbHOW pabOThI IPY PEIICHUH YUEOHBIX 3a]a4; IPUHUMATh LIEJIb
COBMECTHOM JEATEIBHOCTH, IUIAHUPOBATH OPraHU3ALMI COBMECTHOM
paboThl, pacrpenensaTh BUAbI padoT, JOrOBAPUBATHCS, 0OCYKIaTh MPOLIECC
U pe3yabTaT padoThl; 00001IaTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYyNIOBBIX (hopmax paboThl (00CYXI€HHsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» M HHBIE); BBIINOJHATH CBOIO 4YacTb padOThl U
KOOPAMHUPOBATh CBOM JIEHCTBUS C JAPYTMMH YJI€HAMH KOMAaHJbI;
OLICHMBATh KaY€CTBO CBOET0 BKJIA/la B OOIIMIA MPOAYKT 1O KPUTEPHSIM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJECHCTBHUS.

Vuusepcanvuvie  pecynamuenvie  Oeticmeus, obecneuugarom

G opmuposaHrue cMbLCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCTIU.
Camoopranuzanusi:

COCTAaBJIATH IJIaH, AJITOPUTM PCHICHUWA 3a/1a4U, BBI6I/IpaTB croco0 peuicHus C

Y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEM, apIryMEHTHPOBATh
Y KOPPEKTUPOBATh BapUAHTHI PELUICHUH ¢ yUETOM HOBOI MHPOpPMAIIH.
CaMOKOHTPOJIb:

BJIAJETh HaBbIKAMU TO3HABaTEIbHOM peQJeKcud KaK OCO3HaHHUS
COBEPLIAEMBIX IEUCTBUU U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJILTATOB;
BIaJeTh CIOCO0aMU  CaMOINPOBEPKH, CaMOKOHTPOJS Mpolecca U

pe3yJibTaTa peleHusl MaTeMaTHYeCKOHN 3a/1auu;



e TPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPU PELICHUU
3a/1aud, BHOCHTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, JAHHBIX, HANJACHHBIX OIMOOK, BHISIBICHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pe3yibTaTa IE€IU U YCIOBUSM, OOBSCHSITH
MPUYUHBI JTOCTHKEHUSI WM HEIOCTHXKEHHUS PE3YJbTATOB AEATEIbHOCTH,
HAXOJIUTh OMHMOKY, TaBaTh OIIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

OcBoenune yue6HOTo Kypca «Airedpa n Hadyajga MaTeMaTUYECKOTO aHATTU3a»
Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus TOHKHO 00€CTIeunBaTh TOCTUKEHUE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KITACC

Yucaa v BBIYUCTCHUS

OnepupoBaTh MOHATHSAMH: PALMOHAIBHOE U JCHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U IeCATUYHAs JPOOb, TPOLEHTHI.

BolmonHAT  apuMETHUYECKHE  ONepalud € palMOHAIbHBIMU U
JECTBUTEIbHBIMU YHCIAMHU.

BoimonHsaTh npuOamKEHHBIE BHIYUCICHUS, HCTIOB3YS MPaBUIIa OKPYTIICHUS,
JenaTh NPUKUAKY U OLIEHKY PE3YJIbTaTa BEIYUCICHUI.

OnepupoBaTh MOHATHSAMHU: CTENEHb C LEJIBIM ITOKA3aTENEeM; CTAaHAAPTHAS
dopma 3amMcH JIEUCTBUTEIBHOIO YHCIA, KOPEHb HATypaJbHOW CTEICHH;
UCIIOJIb30BaTh NOJIXOAIIYI0 (POPMY 3alncu AEUCTBUTEIbHBIX YNCEN ISl PELICHHUS
MPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHbIX.

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC IPOU3BOJIBHOTO YTJIa;
MCITI0JIB30BAaTh 3aIHCh IPOU3BOJIBHOIO yTJila Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE
byHKINH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATHAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; LIEJOE,
palrOHAJIBbHOE, UPPALMOHAIBHOE YPABHEHNUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoinonHsTh peobpa3oBaHusi TPUTOHOMETPUUECKUX BhIPAXKEHUH U peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BeInonHAT NpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W HppalMOHAIBHBIX
BBIDQKEHUW W  pellaTh OCHOBHBIE THIBI  LEJBIX, pPalUOHAIBHBIX U
VppalMOHATbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA JUISl PELICHUSI MATEMATUYECKUX 3a1a4
Y 3a/1a4 U3 pa3IuYHbIX 001acTell HAYKU U peaIbHOM KU3HU.



MognenupoBaTh peajibHble CHUTYalldd Ha S3bIK€ ainreOpbl, COCTaBIATH
BBIDAKEHUSI, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEI0BAThH
MOCTPOCHHBIE MOJIENIN C HCTIOIh30BAaHUEM armapaTa anreopsl.

DOyHKUMU ¥ TPaPUKH

OmnepupoBath MOHATUAME: HYHKIIUS, CIIOCOOBI 3aaHus (DYHKITUH, 001aCTh
ONpEeNeeHUs] U MHOXXECTBO 3HaueHM (GyHKUMHM, Tpaduk GYHKIUHU, B3aHUMHO
oOpaTHbIe (PYHKIUU.

OmnepupoBaTh TOHATUAMU: UYETHOCTP W HEYETHOCTh (PYHKIHMH, HYIH
(bYyHKIIUM, TPOMEKYTKH 3HAKOMOCTOSHCTBA.

Hcnonb3oBath rpaduky QyHKIMN AJ1s pelieHns] ypaBHEHU.

CtpouTs ¥ unTaTh rpaduKu TUHEHHON (QYHKIINH, KBAAPATUIHON (YHKITUH,
CTETICHHOH (PYHKITHH C LETBIM TTOKA3aTEIEM.

Hcnonws3oBath rpaduku (QyHKUMH JJI1  HKCCIENOBAaHUS IMPOLIECCOB U
3aBUCUMOCTEH MPU PEIICHUH 3374 U3 APYTUX yUeOHBIX MIPEAMETOB U peabHOM
’KU3HU; BBIpaXaTh POpMyIaMu 3aBUCUMOCTH MEXIY BEIHUNHAMHU.

Hauaja maTeMaTH4eCKOro aHaJIM3a

OmnepupoBaTh NOHATHUAMU: TIOCIEAOBATEIbHOCTh, apUpMeTHUecKas MU
reoMeTpudecKas nporpeccuu.

OmnepupoBaTh TOHITHSIMH: OCCKOHEUYHO YOBIBaIOIIas TeOMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH TreOMETPUIECKON MTPOrPECCUH.

3amaBath NOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEA0BATENLHOCTEN U MPOTPECCUI JISl peIIeHUs
peasbHBIX 3a7a4 MPUKJIATHOTO XapaKTepa.

MHo:kecTBa H JIOTHKA

OmnepupoBaTh NOHATUSIMU: MHOXKECTBO, OTIEpalliy HaJl MHO>KECTBAMHU.

Hcnonb30oBaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Jjisi  ONHCAHMS
pealbHBIX TMPOIECCOB W SIBJICHHWM, NpU pEHIeHHH 3a7ad W3 JPYTuX Y4eOHBIX
PEIMETOB.

OnepupoBaTb  NOHATHUAMM:  OINpEAENIEHHuEe,  Teopema,  CJEJICTBHUE,
J0Ka3aTeIbCTBO.

11 KITACC

Yuciia U BHIYMCTIEHUS

OnepupoBaTh TOHSATUSMU: HATypalbHOE, IIE€JI0€ YHCIO; HCIOJIb30BaTh
NpHU3HAKU ACTUMOCTH LEBIX YUCEI, PA3I0KECHHIE YUCIIa Ha TIPOCTHIE MHOKHUTEIN
JJIsL pemieHus 3aad.

OmnepupoBath MOHATHEM: CTETICHD C PAIMOHAITBHBIM ITOKA3aTEIIEM.

OnepupoBath MOHATUSIMHU: JIOTApU(PM YKCIIa, TECITUIHBIC U HATypaJbHbIC
J0oTapuQMBbI.



YpaBHeHUs U HEPABEHCTBA

[TpumeHsiTh  cBoOMcTBa CTemEeHM s NpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IIOKA3aTEIbHOE YpPAaBHEHHWE W HEPABEHCTBO; pEIIAThH
OCHOBHBIE TUIIbI IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BremonusaTe mnpeoOpa3oBaHUs  BBIPAKEHUHM, COAepKalluX Jorapudmsl;
OIIEpUPOBATh NOHATUSAMHU: JOrapu(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

Haxoaute pemenus NpocTeNInX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBath MOHATHUAMU: CUCTEMA JINHEWHBIX YPABHEHHUN U €€ PEILCHNE;
UCIIOJIb30BaTh CUCTEMY JIMHEVHBIX YPAaBHEHUH ISl PELICHUS IIPAKTUUECKUX 3a/1a4.

Haxoauts pemieHnst IpoCTEUIINX CUCTEM U COBOKYITHOCTEN pallHOHAIBHBIX
YPAaBHEHHI U HEPABEHCTB.

MognenupoBaTh peajibHble CHUTYalldd Ha S3bIK€ ainreOpbl, COCTaBIATH
BBIPDAXKEHUs, YPAaBHEHMsS, HEPABEHCTBA M CHUCTEMBl II0 YCIOBUIO 3aJayH,
UCCJIEI0BATh MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU ¥ TPaPUKH

OmnepupoBaTh MNOHATUAMM: TepUOAMYECKas  (YHKIUS, TMPOMEXKYTKH
MOHOTOHHOCTH (YHKLUHH, TOYKH OJKCTpeMyMa (yHKUMH, HauOoJbliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha TPOMEXKYTKE; MCHOIb30BATh HUX JUIS
UCCIIEIOBaHUS (DYHKIIHH, 3aIaHHON TPaPUKOM.

OmnepupoBarh NOHATUAMU: TpaduKHU TOKa3aTeNbHOM, JorapudMuUyYecKol u
TPUTOHOMETPUUECKUX (PYHKIUI; 1300pakaTh UX Ha KOOPJUHATHON INIOCKOCTH U
MCIIOJIB30BaTh ISl PEIICHUSI YPABHEHU U HEPABEHCTB.

N300paxars Ha KOOPAMHATHOM IJIOCKOCTH T'pa(UKH JIMHEMHBIX YPAaBHEHUM
Y MICIIOJIb30BaTh UX IS PELICHUS] CUCTEMbI IMHEUHBIX YPABHEHUM.

Hcnonwp3oBate rpaduku (QyHKUMHA Ui HCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEHN U3 APYruX y4eOHbIX TUCIUIUIMH.

Hayana MaTeMaTH4eCKOI0 aHAJIN3A

OmnepupoBath NOHATUSAMU: HEpepbIBHAsA (DYHKLHNS; TPOU3BOIHAS (QYHKIUY;
UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3NYECKUI CMBICI IPOU3BOAHOM /ISl PELLICHUS
3a7a4.

Haxoauts npou3BoAHbIE 3JIEMEHTAPHBIX (QYHKIUH, BBIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BECHHUSI, YACTHOTO (DYHKIIUH.

Hcnonp30BaTh NPOM3BOIHYIO ISl UCCIAEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSATH PE3YIbTAThl UCCIEAOBAHUS K TOCTPOEHUIO TPauKOB.

Hcnonp30BaTh MPOM3BOAHYIO Ui HAXOXACHUS HAWIIY4YIIETO pELICHUS B
IIPUKJIAJIHBIX, B TOM YUCJIE COLIMAIIbHO-DKOHOMUYECKUX, 3aa4ax.

OmnepupoBaTh MOHATHSAMHU: TIepBOOOpa3Has W  HUHTErpay; IOHUMATh
reoMeTpUYecKuid U (PU3UUECKUN CMBICI UHTETpaia.



Haxonute nepBooOpa3Hble 2IeMEHTApHBIX (PYHKITUHN; BBIYUCIISATh HHTETPAI
o ¢popmyie Herorona—JletiOnuia.

PemaTe mpukiaaHbIe 33/1a4d, B TOM YHCJIE COMMATEHO-DKOHOMHYECKOTO U
(bu3nYECKOT0 XapaKkTepa, CpeICTBAMU MAaTEMaTUYECKOTO aHAN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunvecTBo yacoB
Ne HaumeHoBaHMe pa3iesioB U TeM
Konrpoabusbie | IIpakTnuc
n/n NMPOrpaMMbI Bcero
padoThI padoThI
MHoO)kecTBa palilMOHaIbHbBIX U
1 JEWCTBUTENBHBIX YKcen. PanmoHanbHbIe 14 1
ypaBHEHUS U HEPABEHCTBA
) Oyukuuu u rpaduku. CTEneHsb ¢ HeIbIM 6
MoKa3aTesieM
3 ApudmeTnueckuil KOpeHb N—0i CTENeHH. 13 |
WppaumonanbHble ypaBHEHHsI 1 HEPaBEHCTBA
DopmyIibl
4 TPUTOHOMETPUU. TPUTOHOMETPUUECKUE 22 1
YpaBHEHUS
5 [TocnenoBaTebHOCTH M IPOTPECCUN 5
6 [ToBTOpenwue, 0600IICHIE, CHCTEMATH3AIIHS 3 |
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 0




11 KIIACC

KoanuyecTBo 4acoB

Ne HaumeHoBaHMe pa3iesioB U TeM
KonTtpoabnsbie | IIpakThuc
n/n NMPOrpamMMbI Bcero
padoThI padoThI
CreneHsb ¢ paliiOHaIbHBIM [IOKA3aTEJIEM.
1 ITokazarenbHas ¢pynkuus. [lokazarenbHbie 12 1
YpaBHEHHUS U HEPABEHCTBA
Jlorapudgmuueckast pyHKIHSL.
2 Jlorapudmuueckue ypaBHeHUS U 12
HEPABEHCTBA
Tpuronomerpudeckue GyHKLIUU U UX
3 rpaduku. TpuroHoMeTpuIeCcKue 9 1
HEpaBeHCTBa
4 [IpousBoanas. [IpumeHeHne Nponu3BOAHOM 24 1
5 WHrerpain u ero npumMeHeHus 9
6 Cucremsbl ypaBHEHUN 12 1
7 HatypanbHble u Lienble uncia 6
2 [ToBTOpenue, 06001IeHIE, CUCTEMATH3AIUS 13 )
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0













YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYHEHUKA

anre6pa W HadajJda MaTEMaTH4YCCKOI'O aHaJIn3a

METOJNYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPChHI U PECYPCBI CETU

HMHTEPHET
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