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VYuebHblil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHAJIU3a» SBIISIETCS
OJIHAM W3 HauOoJiee 3HAYMMBIX B TPOTpaMMe cpeaHero oOmiero oOpa3oBaHwMs,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIbHYIO 0azy IS
M3YYEHHUS! BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C JIPYTrOd CTOPOHBI, (OPMHUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE O0Y4YaroIIUXCsA Ha YPOBHE, HEOOXOIUMOM
JUIs OCBOEHUSI MH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTUX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydYaroliudecsi OBIJIAJIEBArOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HaykKu, KOTopas (OpMyIHpPYyeT CBOHU
JOCTH)KEHHUS B MaTeMaTH4ecKoi popme.

VY4eOHplii Kypc anreOpbl U HadaJl MaTEMaTHUYECKOrO aHalIM3a 3aKJajJbIBaeT
OCHOBY /JIsi YCIICIIHOTO OBJIAJICHUs 3aKOHAMH (PU3UKH, XUMUHU, OUOJIOTHH,
MOHUMAaHUSl OCHOBHBIX TEHJICHUIUNA pa3BUTHUSI SKOHOMUKH U OOILIECTBEHHOMN JKU3HH,
MO3BOJISIET OPHEHTHPOBATHCA B COBPEMEHHBIX HU(MPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BAaTh MX IS JalbHEWIero oOpa3oBaHUS U B
MOBCEHEBHOM >XU3HU. B TO ke BpeMs OBiiaJieHne aOCTPAKTHBIMH M JIOTMYECKH
CTPOTMMH KOHCTPYKLMSIMU ajireOpbl M MaTeMaTHUYeCKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBATh
YTBEPKJICHHS C MOMOIIBIO MHAYKLIUU M PacCyX1aTh AETYKTHBHO, HCIIOJIb30BATh
00001IeHHEe ¥ KOHKPETH3allMi0, a0CTparupoBaHHE W aHAJIOTHIO, (QOopMHUpYET
KPEAaTUBHOE U KPUTHUECKOE MBIILUICHHE.

B xone m3yueHust yuyeOHOro kypca «Ainredpa M Hadajla MAaTeMaTH4YE€CKOTrO
aHanm3a» OOydYarolluecs MOJy4aroT HOBBIM ONBIT PELICHUs MPHUKIAIHBIX 3a/1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEH pealbHbIX CHUTYalHil,
UHTEPHpPETallud  TOJYYEHHBIX  pEHIeHW#, 3HAKOMSTCA C  [pUMepamu
MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE, HAYKE M HCKYCCTBE, C
BBLAAIOLIUMUCS MaTEMAaTUYECKUMH OTKPBITHUSMU U UX aBTOPaMHU.

VYyebHublii Kypc o0JafaeT 3HAYUTENIbHBIM BOCIUTATEIHHBIM MOTEHIIMAIIOM,
KOTOPBIM peanu3yeTcss Kak 4Yepe3 Yy4YeOHBIM MmaTepuai, CHocOOCTBYIONTUN
(OpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMs, TaK M 4Yepe3 crneuuduxky ydeOHOM
NEeSTENIbHOCTH, TpeOyIoleld MpOJOKUTENbHOM  KOHIICHTpAlMM BHHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe Meromuku oOyudeHus airedpe M HadajaM MaTeMaTH4ecKOro
aHaJIn3a JEeKUT AESITeIbHOCTHBIM MPUHIIUIT 00yUYESHHUS.

B crpykType yueOGHOro kypca «Ainrebpa M Hayajga MaTeMaTHYeCKOTrO
aHaJIM3a» BBIIEIICHBI CIEIYIOIINE COIEPKATEIbHO-METOANYECKHE TUHUN: «Hucna
U BbIUKCIEHU», « DyHKIMU U rpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauana



MaTEeMaTU4YeCKOro aHanmu3a», «MHoOXecTBa W JorWKa». Bce ocHOBHBIC
COJIEP)KATEIIBHO-METOANYECKAE JIMHUMA W3yYaloTCsd Ha MPOTSHKEHUH JIBYX JIeT
oOy4yeHHs Ha YpPOBHE CpEIHEro oOImiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIAsACh HOBBIMH T€MaMU U pasnenamu. [laHHBIN
y4eOHBIN KypC SBISIETCS WHTETPATHBHBIM, TOCKOJIBKY OOBEIUHSET B cele
COJIEp)KaHUE HECKOJbKMX MAaTEeMaTHUeCKUX JWCIUIUINH, TaKuX Kak aireopa,
TPUTOHOMETPHSI, MAaTEMAaTHUYECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTHYecKas
goruka u gpyrue. Ilo mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Oosee
IIUPOKUM MAaTEMAaTHUYECKHUM aIlapaToM, Y HUX MOCIE0BATEIbHO (OPMHUPYETCS U
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYH MOJEIh pEaIbHOM
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJYICHHBIC TTPU U3YYCHUH Y4eOHOTO Kypca, JUIs
pelIeHus] CaMOCTOATEIHHO CHOPMYIMPOBAHHON MaTeMaTHYECKON 3a7auu, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopepkaTenbHO-MeTOAMYECKass TUHUA «Uuciia ¥ BBIYHCICHUS 3aBepIIacT
dbopMUpOBaHNE HABHIKOB MCIIOIH30BAHMS ICHCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpeaHero o0iiero
oOpa3zoBaHus 0c000O€ BHUMaHuWE yAeusieTcss  (HOPMUPOBAHHMIO  HABHIKOB
paIMOHATBHBIX BBIUYMCICHUN, BKIIOYAMOIINX B CeOs HMCIOIB30BAaHUE PA3THMUHBIX
dbopM 3amucu YHCIIa, YMEHHE JIeNaTh NPUKUAKY, BBIMOJIHATH MPHOIMKEHHBIC
BBIYHCIICHUS, OIICHUBATh YHCIIOBBIE BBIPAXKEHHS, padOTaTh C MaTeMaTHUYECKUMH
KOHCTAHTaMHU. 3HAaKOMbIe OOydYaloImMUMCS MHOXECTBA HATYPAIbHBIX, [EJBIX,
pallMOHANBHBIX M JCHUCTBUTENBHBIX  YHCEN  JIOTIOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOoM H3 OSTUX MHOXECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHbIE €My CIEHU(UYECKUE 3aJaud W ONepaluu: JeJIeHHe HaIelo,
ONEPUPOBAHUE OCTATKAMH Ha MHOXECTBE LEJIbIX YHCEN, OCOOble CBOWMCTBA
paIMOHANBHBIX W MPPAMOHAIBHBIX YHCEN, apuPMETHICCKHE ONEPAINU, & TAKKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTETIEHW HAa MHOMECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeTbHOMY PACIIMPEHHUIO Kpyra HCHOJIb3yeMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS JJIsl PEUICHUs Pa3InYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATEMaTHKH KaK HAyKH U €€ poJid B
MOCTPOCHUU MOJIENCH pEeallbHOTO MHpa, IIUPOKO HCMOJB3YIOTCA 0000IIeHuEe |
KOHKPETH3aIIHsL.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOydeHHusi Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, TOCKOIBKY B KaXIOM
pasaene IllporpamMmbl TpemTyCMOTPEHO peEUICHHE COOTBETCTBYIOMIMX 3adad. B
pe3ynbTaTe OOydalolIUecsl OBIAJCBAIOT PA3NUYHBIMU METOJAMU PEIICHUs
paIMOHANIBHBIX, HWPPAIMOHAIBHBIX, TOKAa3aTeIbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHWH, HEPAaBEHCTB M CHCTEM, a TaKXKe 3ajad,
colepKammx mapaMmeTpel. [lodydeHHbIE yMEHHsI MIMPOKO HCHOIB3YIOTCS MpH



UCCIIeNOBaHUH (DYHKIMA C TIOMOIIBIO TTPOU3BOJIHOM, MPU PEIICHUN TPUKIIATHBIX
3a/la4y ¥ 3374 Ha HAXOXJCHUE HAHOOIBIIMX U HAUMEHBIIUX 3HAYCHUH (QYHKIUU.
JaHHas conepxkaTeabHas JUHUS BKIIOYAET B ceOsl Takke (HOPMUPOBAHUE YMEHUI
BBIMIOHATL  pacu€Ttel 1o  ¢dopmynaMm, mpeoOpa3oBaHUs  PalMOHAIIBHBIX,
UPpPAIMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUI, a TAKXKe BBIPAXKECHUH,
collepKallluX cTerneHu W Jorapudmsel. brarogaps usydeHuio anredpandeckoro
Marepuaiga [pPOMCXOAUT  JaJIbHEHIEee  pa3BUTHUE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIUICHUSI OOydYaromuxcs, (GOPMUPYIOTCS HABBIKK JI€TYKTUBHBIX
paccykJeHuid, paboThl ¢  CHUMBOJBHBIMH  (opmamu,  TNpeACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHMOCTEH B BUJIE PABEHCTB M HEpPaBEHCTB. Airedpa
npeiaraetr  3(QpQGEeKTUBHBIE HWHCTPYMEHTBHI JJII  PEIICHUs] TPAKTUUYECKUX U
€CTECTBCHHO-HAYYHBIX 3a7a4, HATJSIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

CopepxxarenbHo-MeToAnueckass JuHUA «DyHKUMH # TpaduKU» TECHO
neperieTaeTcs ¢ APYTUMU JIMHUSMU Y4e€0HOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEN0BATENPHOCTD U3yUEHUs MaTepuana. M3yueHue cTeneHHou,
MOKAa3aTeNbHOH, JIOTapu(PMUIECKON 1 TPUTOHOMETPUIECKUX (PYHKITUN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI JUIsl pElICHUs 3a/1ad U3 JIPYTrux y4eOHbIX
MPEIMETOB U PEATBHON KM3HU TECHO CBS3AHO KaK C MAaTEMaTUYECKHUM aHaJU30M,
TaK ¥ C pEIICHWEM ypaBHEHHl U HepaBeHCTB. lIpu »TomM OombllIOoe BHHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMyJaMu 3aBUCHMOCTU MEXKTY
pa3sTUYHBIMU BETUYMHAMH, HCCIEJOBATh IOJTY4YEHHbIE (DYHKIIUU, CTPOUTH HX
rpadguku. Marepuan 3Toil cojiepKaTeIbHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
M HAaBBIKOB, IO3BOJIIOIINX BBIPAXKATH 3aBUCHUMOCTA MEXAY BEIMYMHAMHU B
paznu4HON ¢opMe: aHATUTHUECKOU, Tpaduyueckord u cioBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3AIIUU, UCTIOIb30BAHUIO aHAJIOTUM.

ConepxarensHas nuHus «Hayana maTreMaTHYecKOro aHaIN3a» MO3BOJISIET
CYIIECTBEHHO PACIIUPUTHh KPYyr KaKk MaTeMaTU4YEeCKUX, TaK U MPUKIAJHBIX 3ajady,
JIOCTYITHBIX O0yYarouuMcs, TaKk KaK y HUX MOSBISETCS BO3MOXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKUMNA, ONpenensiTh HMX HauOOJIbIIME U HAUMEHbIIHE
3HAQUYEHUS, BBIYUCIATH IJIOMAaAn GUryp u oO0BEMBI TEl, HAXOJIUTh CKOPOCTH H
YCKOpeHUs IpoueccoB. JlaHHasg coaepkareiibHash JIMHUS OTKPBIBA€T HOBBIC
BO3MOXHOCTH IOCTPOCHUSI MAaTEMAaTHYECKUX MOJIEJIEH pEAbHBIX CUTYAIlUH,
MO3BOJISIET HAXOAUTh HAWIYYIlee PENICHHE B MNPUKIATHBIX, B TOM YHUCIE
COLMAIIBHO-3KOHOMHYECKUX, 3aJ]a4aXx. 3HAKOMCTBO C OCHOBaMH MaTEMATUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaTbHO-TOTUYECKOTO H
KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUN pACIIO3HABATH MPOSBICHHUS
3aKOHOB MAaT€MaTHUKH B HayKe, TEXHHKE U HUCKyccTBe. OOyuaromuecs: y3HaIOT O



BBIJIAIONINXCS PE3YJIbTaTaX, MOJYYEHHBIX B XOJE Pa3BUTHS MaTeMaTHKUA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKasT TUHUS «MHOKECTBA M JIOTHKA) BKIIOUYACT B
ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTHKH. TeopeTHKo-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIbHONW MaTEMaTHUKH
U TpeaiaraloT HamboJiee YHUBEPCAIbHBIA S3bIK, OOBEIUHSIONIUNA BCE pa3/ielibl
MaTeMaTUKH H €€ TPWIOKCHUH, OHU CBSA3BIBAIOT pPa3HbIC MaTEMAaTHYCCKHE
TUCIUIUIMHBL W WX TPWIOKEHUS B eAuHoe Ienoe. [loaTtoMy BaxkHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOW MaTEeMaTUKHU U HCIOJIb30BaTh €r0 ISl BHIPAXKEHUS CBOUX MBICIEH.
JlpyrumM BaXHBIM TPU3HAKOM MaTeMaTHKA KaK HAyKd CIEIyeT MpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBAaHUW U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIUICHUS
00yYaroIIuXcsl, MO3BOJIIET UM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE JIOTHYECKHUX
npaBuiI, GOPMUPYET HABBIKH KPUTHUECKOTO MBITTUICHHSI.

B yueObHoM kypce «Anrebpa W Hauajga MaTEeMaTHYECKOTO aHAJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOIO0 MOJECIUPOBAHUS, KOTOPBIE MPU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IMOCTPOCHHUS MOJENEH peaTbHbIX
CUTYyallMii, WCCICAOBAHMS O3THX MOJEIEH C TMOMOIIBIO ammapaTra anreOpbl u
MaTEMaTUYECKOTO aHajan3a, WHTEPHpPETalUHd TOTYYEHHBIX Pe3yNbTaToB. Takwue
3aJlaHUA BIUIETEHBI B KXK/BIM U3 Pa3AesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepual
y4eOHOTO Kypca IIMPOKO HCIOJB3YETCS I PEIICHHUs MPUKIATHBIX 3amad. [lpu
pEIICHNM  peabHBIX  MPAKTHYECKUX  3a7a4  OOydYarolIuecs  Pa3BUBAIOT
HAOJIIOMATEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh ~ AHAJOTUI0, 0000maTh W  KOHKPETHU3UPOBATH  MPOOIJIEMY.
JlesTenbHOCTh 1O (OPMHPOBAHHWIO HABBIKOB PEIICHHUS TPUKIATHBIX 3a]a4
OpraHU3yeTCs B MPOIIECCe N3YUEHHUS BCEX TEM yueOHOro Kypca «Anredpa u Hadaia
MaTEMaTUYECKOTO aHATTU3ay.

Ha wusyudenue yueOHOro kypca «Anredpa W Hayajga MaTeMaTUYECKOTO
aHanauza» otBoauTcs 272 vaca: B 10 knacce — 136 gacoB (4 daca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUA

10 KVIACC

Yucaa v BIYMCICHUSA

Panronanbubie uyncia. OOBIKHOBEHHBIE W JECATUYHBIE TPOOH, MPOLEHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. llpumeHeHue apoOGell W MPOLEHTOB IS
peleHns IPUKIAJAHBIX 3a/1a49 U3 PA3JIUYHBIX OTPACIIEN 3HAHUM U PEATBHOW KU3HU.

JevictBurenpHple 4uciaa. PanuoHanbHble W MPPALMOHAJIBHBIE YHCIIA.
ApudmMernyeckue  omnepaluudd € JCHCTBUTEIBHBIMM  YHCIaMH.  Moyib
JIEWCTBUTEIBHOTO YKciia U ero cBoiicTBa. [IpubnuxEHHbIe BBIUMCICHUS, TTpaBUiIa
OKPYTJICHHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHM.

Crenenb ¢ uenbiM nokaszareneM. buHom Hbiorona. Hcnonb3oBaHue
nojaxosien Gopmbl 3aMucu IEUCTBUTENBHBIX YUCEN ISl PEeIICHUs MPAKTHUYECKUX
3a/1a4 U MPEJICTABICHUS JaHHBIX.

ApudmeTnueckuil KOpeHb HaTypaIbHON CTETIEHU U €T0 CBOWCTBA.

CreneHp C palMOHAIBHBIM IIOKa3aTeJeM U €€ CBOWMCTBA, CTENEHb C
JIEACTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapupm uymcna. CpoiicTBa norapudma. JlecsITUUHbIE W HaATypajbHbIE
Jorapu@Mel.

CuHyC, KOCHHYC, TaHT'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCUHYC,
apKKOCHHYC M apKTAaHI'€HC YMCJIOBOT0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnectBa W TOXIECTBEHHBIE MPeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHMs. PaBHOCWIIBHBIE ypaBHEHMS M ypaBHEHHUsA-ciencTBUsA. HepaseHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LETbIX U IPOOHO-PALIMOHATIBHBIX YPABHEHHUN U
HEPAaBEHCTB. MHOrowIeHbl OT OJHOW NEPEMEHHOW. JlelleHne MHOrodseHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHoOrowiessl ¢  UEIbIMHU
koaddunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJIEPKAIIUX CTENEHU U KOPHHU.

HppanmonanpHbie YpaBHEHHS. OcHOBHBIE METO/BI pemeHns
VPPAaLHOHAIBHBIX YPABHCHUMN.

[TokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BRIpOXKECHHM, COACPIKAITUX JTOTAPU(MEI.

Jlorapudmuueckue YpaBHEHUSL. OcHOBHbIE METO/IbI peleHus
Jgorapu(pMUUECKUX YPABHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbI. [TpeoOpazoBanue

TPUTOHOMETPUYECKNX BBIPAXKEHUN. PellIeHre TPUrOHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucteM IMHEWHBIX ypaBHEHHW. MarTpuua CHCTEMBI JIMHEUHBIX
ypaBHeHMl. OrnpenenuTens MaTpulbl 2X2, €ro TIeOMETPUYECKHl CMBICT U
CBOICTBA, BBIYUCIIEHUE €r0 3HAYEHUs, MPUMEHEHHE ONPENEIUTENs IS PEeIIeHUs
CHUCTEMbl JIMHEMHBIX ypaBHEHWW. PellleHnMe NpUKIAaIHBIX 3aad C ITOMOIIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUU. lccinemoBaHue MNOCTPOCHHOM MOJEIH C
MTOMOIIBIO MaTPHI] U ONPEIETUTEIIEH.

[TocTpoeHne MaTeMaTUYEeCKUX MOJICNIEM pPEaTbHOU CHUTyallMd C MOMOIIBIO
YpPaBHEHMU W HepaBeHCTB. [IprMeHeHne ypaBHEHHWH M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJlad U3 Pa3IuvHbIX 00JlacTell HayKHM W peajbHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

@yHKusA, crnocoObl 3amanus (yHKIUU. B3aumMHO o0OpaTHble (YHKLHH.
Kommnosummst  pynkiuit. 'paduk  pyHkmum. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpauKoB QyHKIIHI.

OO6nacth ompenenaeHuss 1 MHOKECTBO 3HaueHuW ¢yHkumu. Hymu dyHkimm.
[IpomexxyTku 3HaKomoCcTOSTHCTBA. UETHBIE M HEUE€THBIE PyHKIMU. [lepuoanueckue
bynkuun. [IpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbomnpiee n HaumMeHsblee 3Ha4eHus: QyHKIUUA Ha TPOMEKYTKE.

Jluneiinas, kBagpaTu4Has W JIpOOHO-IMHEHHAass (YHKIUU. DJeMEHTapHOE
MCCJIEIOBAHHUE U MTOCTPOEHUE UX IPAPUKOB.

CremnenHas (GyHKIHS ¢ HATYpaldbHBIM U IEJBIM Moka3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaguK KOpHA N-OM CTEMEHUM Kak (PYHKIUU OOpaTHOM
CTENIEHHU C HATYpaJIbHBIM [TOKA3aTEJIEM.

[loka3aTtenbHass U jorapupmuyeckas (QPyHKIUU, UX CBOHCTBA U TpauUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA IS peIIeHUs ypaBHEHUH.

TpuronoMmerpuueckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKHUX
(GyHKUHNA YUCIOBOTO apryMeHTa.

OYHKIMOHAIIBHBIE 3aBUCUMOCTH B peaJbHBIX IMpoleccax H SIBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4eCKOro aHajimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4YeCKON UHIYKIUH. MOHOTOHHBIE u OrpaHUYCHHbIE
NOCJIENOBATENBHOCTHA. VICTOpHS BO3HMKHOBEHHUS MAaTE€MaTHYECKOIO aHalIM3a Kak
aHanu3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMmerpudeckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
MPOrpecCuu. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHTOoB. Mcnonb30BaHWE TPOTPECCHMU  [Jis  PELICHHS pealbHbIX —3ajay
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHble (YHKIIMM W WX CBoOMcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB QyHkiui. CBOHCTBAa (PYHKIMHA HENpPEpPHIBHBIX Ha OTpe3ke. Mertoj
WHTEPBAJIOB JJIi PEUICHUS HEpPaBeHCTB. [IpuMeHeHHe CBOMCTB HENMPEPBIBHBIX
GyHKUMNA 1S pelueHus 3a/1ay.

[lepBas u BTOpas mponsBoaHbIe QyHKIHU. OnpeneneHue, reOMETPUIECKUN U
bu3HUecKuil CMBICT IPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (yHKIIUH.

[IpousBoaHbIE  ANEMEHTApHBIX  (QYHKIUH. IIpousBogHass  CymMBHlI,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIIUU (PYyHKIIH.

MHo:xecTBa U JIOTMKA

MHoO)keCTBO, omepanuyd HaJ MHOXECTBAMU M HMX CBOWCTBA. Jluarpammsl
Oiinepa—Benna. IIpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOrO — ammapara  JJis
OMMCAHUSI PEATBHBIX IPOLECCOB W SBICHUW, NMPU PELICHUM 3aJa4d W3 JAPYTUX
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTa, CIEICTBHE,
JI0KAa3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJIACC

Yucji1a ¥ BBIYUCTICHUSA

Harypansubie u nensle yncna. [IpuMeHeHne NMpu3HAKOB JIEIMMOCTH LEJIBIX
quces, HauOonbplui oOumit aenurens (manee — HOJ]) m Hammenswinee oOriee
kpatHoe (nanee — HOK), ocrarkoB o mojyinio, anroputMa EBknnaa st pemeHus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommekcHple ymcna. AnreOpandeckas W TpPUTOHOMETpHUYecKas (QOpMbI
3allCU KOMIUIEKCHOTO 4Hcia. ApuU(pMETHYECKHE ONepalud C KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHON IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oi CTENneHU U3 KOMILIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YUCEI I pelieHus: GU3NYECKUX U TEOMETPUUECKUX 3aa4.

YpaBHeHUS U HEPABEHCTBA

Cucrema U COBOKYNHOCTb YpPaBHEHUW W HEPABEHCTB. PaBHOCUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIEJICTBHS. PABHOCHIIBHBIE HEPABEHCTBA.

OTO0Op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHH C  IOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHne TpuroHoMeTpu4eCKux HEPaBEHCTB.

OcCHOBHBIE METO/ABl PpEIIEHUS TOKA3aTeIbHBIX U  JIOTapuMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBl PELIEHHMS] CUCTEM M COBOKYIHOCTEH paluOHAJIbHBIX,
UppalMOHANbHBIX, TOKA3aTEIbHBIX U JIOTapUPMUUECKUX YPAaBHEHU.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



IIpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEUICHHIO
MaTeMaTUYeCKUX 3aJad M 3ajlad U3 Pa3Iu4HbIX 00JlacTell HayKHM W peajbHOU
KU3HU, UHTEPHPETALIUS MTOTYUYEHHBIX PE3YIbTATOB.

DyHKIUN U TPAPUKHU

['padux xommosunuu ¢Gyuknuii. ['eomerpudeckue o0pa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMHN, UX CBOUCTBA U TpadUKH.

['papuueckre MeTOnbl pElICHHs YpaBHEHM W HepaBeHCTB. ['paduueckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonb3oBanue rpadukoB (QyHKIMI A7 HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPHU PEHICHUM 3aJad U3 JAPYruX y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HU.

Hauana MaTeMaTH4eCcKOro aHajan3a

[IpumeHeHnue Mpou3BOAHON K MCCIENOBaHUIO (DYHKIIMM HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxzaeHue  HauOoOsbIIEro W HAUMEHBIIET0  3HAYECHHI
HENPEPbIBHON (YHKLUU HA OTPE3KE.

[IpuMeHeHne NOPOU3BOJHON [JiIi HAXOXKJICHUS HAWIY4YLIEro pEHIeHUs B
MPUKIIAIHBIX 3a/ladax, ISl OMpENENIeHHs] CKOPOCTM W YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHkImi. [IpaBuia HaxoxIeHUs TepBOOOPA3HBIX.

HNnTerpain. ['eomeTprueckuii CMBICJI WHTErpala. Brruucnenue
onpenenéHHoro uHTerpana o gopmyne Herorona-JleliOnuiia.

[IpumeHeHue uHTErpana s HAXOXACHUS IUIONIaJeH IJIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEII.

[Ipumepnr pemenuii auddepeHIaNbHbIX YpaBHEHUN. MaremaTuueckoe
MOJIEIMPOBAHUE pPEAJbHBIX MPOLECCOB C TMNOMOUIbI0 AU} depeHIInaIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHB) HA VYPOBHE CPEJIHET'O OBIIEI'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOMIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  OOIIeCTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
MNpoleAyp TPakIaHCKOTO oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUHUSAMHY 1 Ha3HAYCHHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON I'PaKIAHCKOW MACHTUYHOCTH, YBOKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JIOCTUKEHUSAM POCCUHUCKUX MAaTEMATUKOB U POCCUMCKOM MaTeMaTU4YECKOM IIKOJIBI,
WCIIOJb30BaHUE JTUX JOCTH)KEHUW B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEM POCCHUICKOro Hapoja, chopMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJCHMUSI, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUNW HAyKU U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUMUBOTO Oy yIIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MATeMaTHYECKHUX
3aKOHOMEPHOCTEW, 00BEKTOB, 3aj1a4, PEIICHUH, pacCyKICHUH, BOCTIPUUMYNBOCTD
K MaTEMaTUYECKUM acCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHYECKHWE 3HAHUS B
MHTEpecax 3J10pOBOTO U 0e30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOC THTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATHH M
OTJIbIXa, peryispHas ¢u3nueckasi akTUBHOCTb), (PU3NYECKOE COBEPIICEHCTBOBAHKE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIHLHON €SI TEIHLHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HaHHE IIEHHOCTH TPYJOJIOOHs, HWHTEpeC K
paznuuyHbiM  chepaM  TpPOo(ECcCCHOHANBHON  NEATENbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOD
Oynymeli mnpodeccnrt W peamn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHEI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U



caMOOOpa30BaHUI0 HA MPOTSHKEHUUM BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1a4 MaTeMaTHYeCKON HaIpPaBJICHHOCTH;

7) 3KOJIOTUY€CKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTb  SKOJIOTMYECKOM KyJIbTYpbl, TOHUMAHHUE BIMSIHUSA
COLMAIIBHO-3KOHOMHYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLHAIBHOMU
Cpellbl, OCO3HaHHE TJI00ATILHOTO XapaKTepa SKOJOTUYECKUX MPOOIEM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHMM [JIs pelIeHUs 3ajad B 00JIacTH
OKPYXaIUIEH CpeAbl, IIAHUPOBAHHUE IIOCTYNIKOB M OLEHKM HX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPY>KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTEeMaTUYeCKOW HayKh Kak cQepbl YeIOBEUECKOW NeATeNbHOCTH, JTAloB €&
pa3BUTUA M 3HAYUMOCTH IS PA3BUTHUS UMBWIM3ALMK, OBJIAJCHUE SI3BIKOM
MAaTEMAaTUKH W MaTeMaTUYECKOM KyJIbTYpOHM KakK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATHBI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eHCTBUS

Ba3oBble JJoruueckue aelicTBUA:

BBISIBJISATH U XapPaKTEPU30BaTh CYLIECTBEHHBIC TMPU3HAKA MATEMATHUUYECKHX
OOBEKTOB, TIOHSTHH, OTHONICHWH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHSI TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIIH,
OCHOBaHMsI /7151 0000IIIEHNS U CPAaBHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyJIuMpoBaTb U  NPeoOpPa3oBBIBATh  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHBIC, EAMHUYHbIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISAITH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, NaHHBIX, HAOJTIOJEHUSAX W YTBEPXKICHHUSAX, MpeasiaraTh KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUYUH;

JleJaTh BBIBOABI C HCIIOJB30BAHWEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
VHJIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUCHUH 110 AHAJIOTUH;

IPOBOJAUTH CAMOCTOSITEJIBHO JOKA3aTEJIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAaUBATh apTyMEHTAIMIO, TPUBOAUTEH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBObI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapMaHTOB  peUICHUs, BbIOMpaTh HaumboJee MOAXONAIUHA C  Y4&ToM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBrblie uccienoBare/bckie AeiCTBHA:



WCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHPOBATH TMIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SIBJIICHHUs, MPOoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENILHO (HOpMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIOACHUS, HUCCIIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MPOTrHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITH ACPUIUMTH UH(DOpPMAIIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIPOC U I pEUIeHUs 3a]a4H;

BBIOMPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIMIO, MPEACTABIATh €€ B paziMyHBIX (opmax,
WTIOCTPUPOBATh TpadUuECKH;

OLICHUBATH HAJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIBHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHUBepPcaJbHbIE Y4eOHbIe 1eiCTBUSA

OOmenmne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CY>XJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OONIEHUsA, SCHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJy PEILICHHs 3aJayu,
KOMMEHTHUPOBATh MOJTYUYEHHBIN PE3YJIbTaT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBbl,
mpoOJeMBbl, pemaeMoi 3aJadd, BBICKA3BIBATH WJCH, HAICJICHHBIE HA TOWCK
pELICHUS, COIOCTABJISATh CBOU CYXKJICHUA C CYXACHUSIMHU JIPYTHX YYaCTHHUKOB
Jiajgora, oOHapyXKUBaTh Pa3jlyue U CXOJICTBO TO3WIIUM, B KOPPEKTHOUH (opme
dbopMyIHpOBaThH pa3HOTIIACHS, CBOM BO3PAYKEHUS;

MPEACTABIATh PE3YIbTAThl PEIICHUS 3aJlayu, SKCIIEPUMEHTA, UCCIEAOBaHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3aja4
IIPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIe YHUBepCAJbHbIE yUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIECHUS 3aJ1a4H, BBIOUPATh CIIOCO0 PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH C Y4ETOM HOBOU MH(OpMauu.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedUieKCMU KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIEThH
crnoco0aMu CamMOINpPOBEPKU, CAMOKOHTPOJISI Mpollecca U pPe3ysibTara pPelieHUs
MaTeMaTHUYEeCKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHSATD MPUYHUHBI
JOCTIDKEHUS WIIH HEJIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JIaBaTh OI[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUAYaJbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOU
NEeSTENbHOCTH, TJIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisaTh
BUJIbI palboOT, [OroBapuBaTHCS, OOCYXAaTh MPOLECC U Pe3yabTaT padoTHI,
00001aTh MHEHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNMNOBBIX opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPAUHUPOBATh CBOW JCHCTBHUS C JPYTUMHM YJE€HAMH KOMAaHIbI, OIEHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATHI

K xonmy obOyuenuss B 10 kjacce oOydYarouiuiicss MOJIYYUT CIEAYIOIIHE
NpeIMETHBIE Pe3yJIbTaThl MO OTJEIbHBIM TeMaM pabouell MporpamMmbl y4eOHOIO
Kypca «AnreOpa U Havyajla MaTEMaTUYECKOTO aHAIU3a»:

Ywucsia v BIYMCJIEHUS:

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: pAllMOHAIBHOE YUCIO0, OECKOHEUYHas
nepuoguyeckas ApoOb, MPOIEHThl, UPPALUOHAIBHOE YHUCJIO, MHOXECTBa
pPalMOHAIIBHBIX U IEHCTBUTEIbHBIX YUCEN, MOAYJb AEHCTBUTEIBHOTO YNCIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI JJIsI PEUICHUS NPUKIATHBIX 3a7a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

NPUMEHSTH NPUOIMKEHHBIE BHIYUCIICHUS, IPABUIIA OKPYTJICHUS, TPUKUIKY U
OLICHKY p€3yJbTaTa BbIYUCICHUM;



CcBOOOJIHO ONEpUpOBAaTh MOHATHUEM: CTENEHb C MLEJIbIM IOKa3aTelleM,
MCIIOJIb30BaTh MOAXOAAIIYI0 (POPMY 3aMUCH JIEHCTBUTENBHBIX YUCEN JJISl PEIICHHUS
MIPAKTUYECKUX 3a/1a4 U MIPEACTABICHUS TAHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaIbHOU
CTEIICHH;

CBOOOJTHO OMEPUPOBATH MOHATUEM: CTEIIEHDb C PAIMOHAJILHBIM MTOKA3aTeNeM;

CBOOOJHO OMNEPUPOBATH MOHATUSAMU: JIOTapudM 4YHUCHA, JECATUUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

CcBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHIEHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSMU: APKCUHYC, APKKOCHHYC W apKTAHT€HC YMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3JIUYHbIE METOJAbl PEIICHHUS palUOHAIBHBIX M JIPOOHO-
pallMOHAJIBHBIX YPaBHEHWMM, IIPUMEHATH METOJ HWHTEPBAIOB JUIA PEIICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C ILeJbIMU KO3(p(UIHEHTaMH, KOPHU MHOTOYJIEHA, IMPUMEHATh
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISL pelIeHUs 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHUCTEMa JIMHEHHBIX YypaBHEHUIA,
MATpUIA, ONPEAECIUTENIb MAaTpPULBl 2 X 2 W €ro TIeOMETPUYECKUH CMBICII,
UCII0JIB30BaTh CBOMICTBA ONpEeAeNHuTeNs 2 X 2 JJid BBIYMCICHHS] €ro 3HA4YCHMS,
MPUMEHSTh ONPENCIUTENN [JIl PEUIEHUS CHCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYallMU C MIOMOILIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUM,
HCCIIEIOBATh IIOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MAaTpUI] M OIpPEIEIUTENEH,
MHTEPIIPETUPOBATD ITOJTYyUYECHHBIM PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMH JUisi TpeoOpa3oBaHUs
BBIPAKECHU;

BBINIOJIHATH NPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHHI, COAEPIKALIUX CTEIIEHH C
palMOHAJIBHBIM [10KA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBa jorapupmMoB TSt npeoOpa3zoBaHus
J0rapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPUPOBATh MOHATHUSIMH: HUPPALMOHAIBHBIE, MOKa3aTelIbHbIE H
Jorapu(MUUECKUEe YpaBHEHUS, HAXOAUTh UX PEUICHHS C TOMOIIBI0 PAaBHOCUIIBHBIX
MIEPEXO0/IOB W OCYIIECTBIISAA POBEPKY KOPHE;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIBI AJisi peoOpa3oBaHUsS
TPUTOHOMETPUUECKHUX BBHIPAKECHHUI;

CBOOOIHO OMEpHUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATh HEoOXOoAuMble  (GOpPMYIBl Ui  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTaBIATH
BBIpQXXCHHS, YpaBHEHHUS, HEPaBEHCTBA IO YCIOBUIO 3a7add, WCCIEI0BaTh
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM alapara aireOpsl.

DyHKIUHN U TPAPUKU:

CBOOOJTHO OINEpPUPOBATH MOHIATHAMU: (DYHKIIHS, CIOCOOBI 3aAaHus (DYHKIINH,
B3aUMHO O0OpaTHble (QYHKIUMH, KOMMO3UIMSA (QYHKUUH, rpaduk (QyHKIUH,
BBIIIOJIHATD 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (QyHKIIHIA;

CcBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: O0JACTh ONPEEICHUS U MHOKECTBO
3HaYeHUN QYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKU 3HAKOTIOCTOSTHCTBA;

CBOOOJIHO OMEpUPOBATh TMOHATHSAMH: 4YETHbIE H HEUETHbIC (DyHKIHUH,
nepuoandeckrue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI
MUHUMYMBbI (DYHKIIMHM, HAuOOJbIIIEE W HAWMEHbIee 3HAuYeHHe QYHKIUA Ha
MIPOMEKYTKE;

CBOOO/IHO OTNEPHPOBATh MOHATUSAMU: CTETICHHAs (PYHKIHS C HATYpPaJIbHBIM H
[ENbIM TOKa3aTeneM, rpa@uk CTENeHHOW (PYHKIHWM C HATypadbHBIM M IIEIBIM
nokasaresieM, rpapuk KOpHsS N-Od CTENeHU Kak (yHKIUU OOpPATHOW CTETEeHH C
HATYypaJbHBIM MOKa3aTeJeM;

ONEepUpPOBaTh TOHATUSAMU: JMHEWHAs, KBaApaTHUHAs W APOOHO-THUHEHHAs
(GYHKIMH, BRITIOTHATH JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOCHHE UX TPA(PHKOB;

cBOOO/IHO ONEpUpOBaTh MOHATUAMM: IOKAa3aTeNbHAs W JIorapupmMuueckas
GyHKIMM, WX CBOMCTBA WM TpauKH, KCIONB30BATh UX Tpaduku Uis pelieHus
YPaBHEHHU;

CBOOOIHO OMNEpUPOBATh TOHATUSAMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
oIpeiesieHue TPUTOHOMETPHUUECKUX (QYHKIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku GYHKIUA I UCCIENOBAaHUSA TIPOILECCOB U
3aBHCHMOCTEH TpU pEelIeHUH 3a7ad U3 APYTUX yUEeOHBIX MPEIMETOB U pealbHOU
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCHIMOCTH MEXy BETUUMHAMU;

Hayana maTeMaTH4ecKOro aHAJIM3a:

CBOOOJTHO OMEpUpPOBATh MOHATUSIMH: apudmeTHueckass U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi TeOMETpUIECcKasi MPOrpeccus, TNHEHHBINA
HKCMOHEHIIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM JJIA PELICHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHATHIIMU: TTOCJIEIOBATEIHHOCTD, CTIOCOOBI 3a/IaHUS
MOCJIEI0BATENBbHOCTEN, MOHOTOHHBIE M OTIPAaHMYEHHBIE IOCIEA0BATEIBHOCTH,
MMOHUMAaTh OCHOBBI 3apOXKJECHUS MAaTeMaTUYE€CKOr0 aHaJIu3a Kak aHalln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEpPUPOBATH TMOHATHUAMH: HENPEPHIBHbIE (DYHKIIUH, TOYKU
paspbiBa rpaduka GyHKIIUH, aCHMITOTHI Tpaduka GyHKIINH;

CBOOOJIHO OIEPUPOBATh MOHATHEM: (PYHKIMS, HEIMpepbIBHAsE Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIUM JIJIsi pelIeHUs 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATHUSAMH: TIepBasi W BTOpas MPOU3BOIHBIC
byHKIMYU, KacaTtenbHas K rpaduky GyHKIUY;

BBIYUCIISTh MIPOU3BOJIHBIE CYMMBI, MPOU3BEJEHHUS, YACTHOIO U KOMIIO3UIIUU
JIBYX (YHKIIMHI, 3HATh NPOU3BOAHBIC dJIEMEHTaAPHBIX (DYHKIUH;

WCIIOJIb30BaTh TEOMETPUUECKUN U (U3UUECKUN CMBICT MPOU3BOTHOM IS
peuieHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO  ONEpUpPOBATh  MOHSATUAMHU: MHOXKECTBO, OINEpallMu  HaJ
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis ONUCAHUS PEaTbHbIX
MIPOIIECCOB U SIBJICHUH, IPY PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX MIPEAMETOB;

CBOOOJIHO OIEPUPOBATh MOHATUSIMU: OINpEJEIEHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIE
YpPaBHEHHS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce o0Oy4aromMiics TMOJYYUT CIIEIYIOIINE
MpeAMETHbIE PE3yIbTaThl MO OTJAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hadajla MaTEMaTUIECKOTO aHATN3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJIHO OMEPUPOBAaTh TMOHATUSMH: HATypajJbHOE U IEJI0€ YHCIIO,
MHOJKECTBA HATYPAJIbHBIX M ILEJbIX YHUCEJ, WCHOJIb30BaTh NMPU3HAKHU JIEIIUMOCTHU
uensix yucen, HOJl 1 HOK HaTypanbHbIX uncen AJid peuleHus 3a/1a4d, IPUMEHATh
anroput™ EBknuaa;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa [0 MOJIYJII0, 3alKChIBaTh
HaTypaJIbHBIC YKCJIAa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJTHO OMEpUPOBATh TMOHATHUSMU: KOMILJIEKCHOE YHCIO M MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIIAa B anreOpandyeckoil u
TPUTOHOMETPHUUECKON (opMe, BBITIOIHATh apuMETHUECKUE ONepaIluu ¢ HUMH U
n300paxaTh Ha KOOPJAUHATHOMN MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



cBOOO/IHO OMNEpPUPOBATH MOHATUSMHU: HPpPALMOHANIbHBIE, TOKa3aTelIbHbIE U
jgorapu(MUYECKUE HEPaBEHCTBA, HAXOAMTb MX pEHIEHHs C IOMOUIbIO
PaBHOCWJIbHBIX NIEPEXO/IOB;

OCYUIECTBJISITh OTOOpP KOpPHEM MpH pEUIEHUHd TPUTOHOMETPUUYECKOIO
YpaBHEHUS;

CBOOO/IHO OINEpPUPOBATh IMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJIBl ISl  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATHSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPAaBEHCTB, PAaBHOCUJIBHBIE CHUCTEMBI U CHCTEMBI-CIIEICTBHSI, HAXOAUTh PEIICHHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIbHBIX, TOKA3ATEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarkb paluMOHaJIbHBIE, UppaloOHaIbHbIE, [IOKa3aTeJIbHBIE,
gorapuMUUECKUE€ U TPUTOHOMETPUYECKUE YpaBHEHHMs] U  HEpPAaBEHCTBA,
coJieprKalliie MOAYJIU U MapaMeTphl;

NPUMEHSATH rpaduuecKre METO/AbI IJIsl PEIEeHUs] YPAaBHEHHUI U HEPABEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJICIMPOBaTh peallbHble CHUTyalldd Ha SI3bIKE aireOpbl, COCTaBIATh
BBIDAKECHUSI, YPABHEHUS, HEPABEHCTBA W HMX CHUCTEMbl IO YCJIOBHIO 3aJ]layM,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM almapaTra ajareopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKu:

CTpOUTh TpadUKu KOMMO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh TeOMETpHUYecKHe o0pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: Tpa@UKA TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (YHKIUM AJI1 MOJCIHUPOBAHMS U HCCIIEIOBAaHUS peallbHbIX
IIPOLIECCOB.

Havasa maTeMaTH4ecKOro aHajmn3a:

UCII0JIb30BaTh MPOU3BOJHYIO JUISl UCCIAEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U SKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAMMEHbIIEE 3HAUEHUs! (PYHKIIMK HENPEPHIBHOM Ha
OTpE3Ke;

UCIIOJIb30BaTh IMPOU3BOJHYIO JUISl HAXOXKJIECHHUS HAWIY4lIero peuieHus B
NPUKIAJAHBIX, B TOM YHCIE€ COLMAIbHO-3KOHOMUYECKHX, 3ajadax, Ui
OIpPE/IETICHUs] CKOPOCTH U YCKOpPEHHUs Hpolecca, 3aJaHHOro QopMmyJiol uim
rpadukom;



CBOOOJTHO  OTMEpUPOBATH TMOHATHSIMHU: TEPBOOOpa3Has, OMpPeneIEHHBIN
WHTErpajl, HAXOAWTh IEPBOOOPA3HBIE JIIEMEHTAPHBIX (YHKIHUN U BBIYUCISTH
uHTerpan no popmyne Herotona-JIeitOuua;

HaXOJUTh TUIOIIAIU MJIOCKUX (UTYp U 0OBEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh NPEACTABICHUE O MAaTEeMaTHYECKOM MOJEIUPOBAHUNA Ha MpUMEpE
cocTaBiieHUs U PepeHIInaIbHBIX YPAaBHEHUI;

peliath NPUKIAIHBIE 33/1a4d, B TOM YHMCJIE COLMAJIbHO-3KOHOMUYECKOTO U
(u3HYecKoro xapakrepa, CpeJICTBAMU MaTeEMaTUYECKOIO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MpPorpaMmbI Bcero KoHTposbHeI Hpakruieckue oOpa3oBaTejibHbIEC
e padoTsI padoThI
pecypchbl
MHOK€eCTBO IEHCTBUTENIBHBIX YHCEIL.
1 MHorousnensl. PanyionanbHble ypaBHEHUS U 24 |
HepaBeHCTBa. CHCTEMBI IMHENHBIX
ypaBHEHUN
) Oynkiun u rpaduxu. CreneHHas GyHKIUSA C 12 |
LIEJIBIM TI0Ka3aTeNIeEM
3 ApudmeTrueckuil KOpeHb N-Oi CTETECHHU. 15 1
HppanmoHanpHele ypaBHEHUS
4 [TokazarensHas ¢pynkus. [lokasarenbHbie 10 |
ypaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 13 1
Jlorapudmuueckue ypaBHEHHS
6 TpuronomeTpuyeCcKue BbIpaXXECHUS U ” |
ypaBHEHUs
7 [TocnenoBaTeIbHOCTH ¥ IPOTPECCUH 10 1
HenpepriBabie pynkiuu. [IpousBonnas 20 |
9 [ToBTOpeHmEe, 06001IIeHNE, CHCTEMAaTU3AIUS 5 5
3HaHUHI
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 136 10 0




11 KIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/n NporpamMmsbl Bcero Kontpoarnpt Tpakrieckue o0pa3oBaTe/bHbIE
e padoThbI padoThbI
pecypchbl
| HccnenoBanue QyHKIMIA ¢ TOMOIIbIO ” 1
MIPOU3BOTHOU
2 [TepBooOpasnas u MHTETpa 12 1
3 ['paduixy TpUrOHOMETPHUYECKUX (QYHKIIUH. 14 1
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmronansHele, moKa3zaTeabHbIE U 24 |
norapudMuYecKre HEPaBEHCTBA
KommekcHbie uncna 10 1
6 HarypanbHble 1 1ienbie yucna 10 1
Cuctembl paliOHAIbHBIX, UPPAITHOHAIBHBIX
7 MOKAa3aTeNIbHbBIX U JIOrapu(PMUYECKUX 12 1
YpaBHEHUU
8 3ajauu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUs 16 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Aara nudposbie
o/ Tema ypoka Beero Konrpoasbnbie | IlpakTnyeckue | H3Y4YE€HH 0Bpa3oBATENBHbIE
padoTbI padoThI b pecypeni
1 MHOXecTBO, onepanuu HajJ MHOKECTBAMHU |
U UX CBOMCTBa
2 Huarpammsl Ditnepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJis peleHus 3a1a4
Panmonansubie uncia. OOBIKHOBEHHBIC U
4 JeCATUYHbIE APOOH, MPOIEHTHI, 1
OecKOHEUYHbIE IEPUOANYECKHE APOOH
Panmonansueie yncna. OOBIKHOBEHHBIC U
5 JeCATUYHbIE APOOH, POLIEHTHI, 1
OeCKOHEeUHbIe TIEPUOTUUECKUE IPOOH
6 [Ipumenenue apobeii U MPOIEHTOB IS |
peuieHus NpUKIaJAHbIX 3a7a4
7 [Ipumenenue apoOeit U IPOLIEHTOB TSt )
peuieHus NpUKIaJaHbIX 3a1a4
2 HewcTBuTenbHbie yncia. PanimonanbHbie 1 1
HppaIMOHATILHBIE YHCIIa
9 Apudmernueckue oneparuu ¢ 1
JEHCTBUTEILHBIMU YHCIIAMU
10 Monyiib 1eHCTBUTEIBHOTO YHCIIA U €TI0 1




CBOMCTBA

11

[TpuOnmxE€HHBIE BHIYMCIEHUS, IPaBUiIa
OKPYIJIEHHMS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUN

12

OCHOBHBIE MCTOJbI pCHICHUSA LCJIbIX U
JIPOOHO-pallMOHAJILHBIX YPAaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METOBI PELLIEHUS LIEIBIX U
IpoOHO-PALMOHATBHBIX YPaBHEHUHN U
HEPABEHCTB

14

OCHOBHbBIE METO/IbI PEILICHHS LIEbIX U
IpoOHO-PALMOHATBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOro4ieHbl OT OJHOW MEPEMEHHOM.
Jlenenue MHOTO4YJIEHa HA MHOT'OWIEH C
octaTtkoM. Teopema bezy

16

MHorouIeHs! ¢ 1eabIMA KO3 PUIMeHTaMu.
Teopema Buera

17

Pemrenne cucreM TMHENHHBIX ypaBHEHUN

18

Pemenue cucrem JIMHENHBIX YpaBHEHUI

19

Martpuiia CUCTEMBI JINHEHHBIX YpaBHEHUIA.
Onpenenurenb MaTPUILLI 2X2, €10
TeOMETPUUYECKUN CMBICT U CBONCTBA;
BBIYMCIICHUE €T0 3HAYCHUS

20

Onpenenurenb MaTpUILLI 2X2, €T0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIUHCIICHHE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PELeHUs




CHUCTEMBbI JINHEHHBIX YPAaBHEHU

22

Pemrenne npukitagHeIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

23

PerreHne npukiiagHeIX 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

24

Konrponsnas pabora: "PanmonanbHele
ypaBHEHUs U HepaBeHCTBA. CHucTeMBI
JMHENHBIX ypaBHEHUN"

25

®OyHKIH, CI0COObI 3a1aHusT (QYHKITHH.
B3anmHuo oOpatHbie ¢pyHkimu. Kommosumms
GyHKIHHA

26

I'paduk GyHkmu. SnemeHTapHbIC
npeoOpa3zoBanus rpaduKoB QyHKIIUHA

27

OO6acth onpeiesieHust © MHOXECTBO
3HaueHui pynkuuu. Hynu ¢pyHkimm.
[IpoMexyTKH 3HaK OCTOSTHCTBA

28

UYérHble 1 HEYETHBIC (PYHKIIHH.
[lepuonnueckue Gpynkuuu. [IpomexyTkn
MOHOTOHHOCTH (D)YHKITHH

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKITHH.
HauOonpIiee 1 HauMeHbliee 3HaYCHNE
(GYHKIMU Ha TPOMEXKYTKE

30

JluneiiHas, KkBapaTUyHasi U IpOOHO-
TuHeHas pyHKIUN

31

DneMeHTapHOe UCCIIEeIOBaHHE U
MoCcTpoeHue rpauKoB ATUX QYyHKIUN

32

DneMeHTapHOE UCCIICIOBAHUE U
MOCTpOEHUE TpaUKOB ITUX QYHKIUH




CrteneHsb ¢ 1eIbIM IToKa3aTeieM. buaom

33 HeroTona

34 Crenens ¢ nenabIM nokasareneMm. bunom
Hprotona
CrenenHast QyHKIIUS C HATypaTbHBIM U

35 LebIM NokasareneM. E€ cBoiicTBa u
rpaduk

16 Konrponsnas pabdora: "Crenennas
¢bynkius. E€ cBoiicTBa u rpadux"

37 ApudmeTrueckuil KOpeHb HaTypaTbHON
CTENIEHU U €ro CBOMCTBA

18 ApudmMeTnuecknii KOpeHb HATYPaTbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
coJiepXKalliX CTENEeHU U KOPHHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
coJiepKalluX CTENEHU U KOPHU

A1 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHUIA,
coJiepKalliX CTENEHU U KOPHU
Wppanmonanbubie ypaBHeHUs. OCHOBHBIE

42 METObI PEIICHUS] UPPALUOHATBHBIX
ypaBHEHUH
Hppaunonanbubie ypaBHeHUs. OCHOBHbIE

43 METO/Ibl PEIICHUS UPPALUOHATIBHBIX
YpaBHEHUM
Uppanmonansueie ypaBHeHUs1. OCHOBHBIC

44 METOBbI PELICHUS UPPALHOHATBHBIX

YpaBHEHUI




PaBHOCUIIBHBIE TEpEXObI B PELLICHUT

45 MPPALMOHAIIBHBIX YPaBHEHUN

46 PaBHOCUIIBHBIE TEpEXObI B PELLICHUN
HPPAMOHATIBHBIX YPaBHEHUM

47 PaBHOCHIIbHBIE TIEPEXOIbI B PELICHUU
HPPALMOHATIBHBIX YPaBHEHUN

43 PaBHOCHUIIBHBIE TIEPEXO/IbI B PELICHUU
HPPALMOHATIBHBIX YPaBHEHUN
CaoiicTBa 1 rpad)uK KOPHSI N-0¥ CTETICHU

49 Kak (PyHKIIMM OOpaTHOM CTETICHH C
HaTypaJIbHBIM IIOKa3aTesieM
CgoiicTBa 1 rpad)uK KOPHsI N-0i CTETICHU

50 Kak (yHKIIMH OOpaTHOM CTETICHH C
HaTypaJIbHBIM NTOKa3aTesieM
KonTponbhas pabota: "CsoiictBa u rpaduk

51 KOpHs n-0M creneHu. MppannoHansHbie
ypaBHeHUA"

5) CreneHsp ¢ pallMOHaJIbHBIM [TOKA3aTENEM U
€€ CBOMCTBA

53 Crenenb ¢ pallMOHAIbHBIM [TOKA3aTENIEM U
e€ CBOMCTBA

54 CreneHb ¢ pallMOHAIbHBIM [10KA3aTEIEM U
€€ CBOMCTBA

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

56 Wcnons3oBanue rpaduka GyHKINUN A5

peuIeHusl ypaBHEHUI




Hcnonws3zoBanue rpaduka QyHKIUN IS

57 1
peleHys ypaBHEeHHUH
Ka3aTebHEI BHeHHsI. OCHOBHBIE
[Tokazate € ypaBHe O
58 METO/Ibl PEIICHUs TOKa3aTENbHbBIX 1
YpaBHEHUU
IlokazarenbHble ypaBHEHUSI. OCHOBHBIE
59 METO/bI PEIICHMS [IOKA3aTEIbHbIX 1
ypaBHEHUH
IToka3zarenbHble ypaBHeHHs. OCHOBHBIE
60 METO/Ibl PELICHUS I0KA3aTENbHbIX 1
ypaBHEHUH
61 KonTponbnast pabota: "[lokazarenpHas |
¢ynkuus. [TokazarenbHele ypaBHeHUS"
62 Jlorapudm uucna. CoiicTBa jorapudpma 1
63 Jlorapudwm ymncna. CBoiicTa norapudma 1
64 Jlorapudm uncna. CoiicTBa orapudma 1
65 JlecATUUHBIE U HaTypaJlbHbIE JTOTapr(pMbI 1
66 JlecsaTUYHBIC U HATypaJIbHBIC JTOTAPUPMBbI 1
67 [IpeoOpa3oBanue BbIpaXeHHUH, COlEepIKaLUX |
sorapu@msl
68 [IpeoOpazoBanue BEIpAKEHUH, COACPIKAIINX 1
sorapupmMsl
69 [IpeoOpa3oBanue BBIpaKEHUH, COACPIKAIIINX |
sorapupmbl
Jlorapudmuueckast pyHKIus, €€ CBONCTBA U
70 ’ 1
rpadux
71 Jlorapupmuyeckas pyHKIHs, €€ CBONCTBA U 1




rpaduk

Hcnons3oBanue rpaduka GyHKINUN A5

72 peuIeHusl ypaBHEHUI

7 Hcnonb3oBanue rpaduka GyHKIUN AJIs
pELIeHKs YpaBHEHHI
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE

74 METO/IbI PEIICHUs JIorapu(PMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/IbI pEIICHHUs JOTapuHMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIC

76 METO/IbI PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUM

77 PaBHOCUIIBHBIE TEpEXObl B PEILICHUT
Jorapu(PMUUECKUX YpaBHEHUN

73 PaBHOCMIIBHBIE TEPEXOBI B PEILIEHUU
Jorapu(pMHUUECKUX ypaBHEHUN

79 Konrponsnas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

20 CuHYyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHUCJIOBOI'O apryMEHTa

21 CuHyC, KOCHHYC, TAHI'€HC U KOTAaHI'€HC
YHUCJIOBOI'O apryMEHTa

%) ApKcuHYC, apKKOCHUHYC M apKTaHT'€HC
YHCJIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCHHYC M apKTaHT'€HC




YHCJIOBOTO apryMeHTa

Tpuronomerpruyeckast OKpyKHOCTb,

84 orpezesieHue TPUTOHOMETPUUECKHUX 1
(yHKIIUI YKCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 OIpeIEJICHUE TPUTOHOMETPUUYECKUX 1
(GYHKIMH 9HCIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

87 OcHOBHBIE TPUTOHOMETpUYECKHUE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

90 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX |
BBIPaKCHUIN

91 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPKEHUMN

9 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX |
BBIPAYKECHU I

93 [IpeoOpa3oBanre TPUTOHOMETPUUECKUX 1
BBIpaKCHUIN

94 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI 1

95 PelreHre TpUroHOMETPUUECKUX YPaBHEHUN 1

96 Pemienue TpuroHoMeTprUUYECKUX ypaBHEHUH 1

97 Pemenne TpuroHoMeTprUYECKUX YpaBHEHUN 1

98 Pemennie TpUroHOMETpUUECKUX YpaBHEHUI 1

99 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1

100 Pemienue TpuroHoMeTprUYECKUX YpaBHEHUH 1




Kontposbnas padoTa:

101 "TpUroHoMeTpUYECKUE BBIPAKEHUS 1
TPUTOHOMETPUYECKUE YpAaBHEHHUS "
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 IIOCJIeI0BaTeNbHOCTEN. MeTox
MaTeMaTHYE€CKOW WHTYKIIMH
MoOHOTOHHBIE U OTPaHUYCHHBIE

103 nocJe1oBaTenbHOCTH. VicTopus ananm3a
OECKOHEYHO MaJTbIX

104 Apudmernueckas Iporpeccust

105 ['eomeTrpuueckas nporpeccust

106 beckoneuHno yObIBatomias reoMeTpuiecKas
porpeccust

107 CyMMa GeckoHEeYHO yObIBaromen
T€OMETPUYECKON ITPOTPECCUH

108 JIMHEWHBIN U SKCIIOHEHIMAJIbHBINA POCT.
Hucno e. DopMya CI0KHBIX MPOLEHTOB

109 JIMHEWHBIN U SKCIIOHEHIMAJIbHBINA POCT.
Uucno e. Dopmyiia CI0KHBIX MPOLUEHTOB

110 Hcnonws3oBanue nporpeccuu 1Jisk peuieHus
peanbHBIX 3a/1a4 IPUKIAJHOrO Xapakrepa

11 Kontponbnas padoTa:
"ITocnenoBaTtenbHOCTH U TIporpeccun’

112 HenpepriBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TPaUKOB

byHKIMI

114

CgoiicTBa GyHKIIUNA HETIPEPHIBHBIX Ha




OTpe3Ke

CpoiicTBa (D)yHKIMH HETIPEPHIBHBIX HA

115
OTpe3Ke

116 MeTto MHTEpPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 MeTto MHTEpBaJOB ISl pEIICHUS
HEPABEHCTB

118 Meto MHTEpPBAJIOB [UIsl pEIICHUS
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUH 1715 pelteHust 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GYHKUIMH 1715 pelieHus 3a1aq

121 [lepBas u BTOpas Npou3BOIHBIC PYHKLIUU

122 Onpenenenne, reOMETPUYECKUI CMBICIT
MIPOU3BOJHOMN

123 Omnpenenenue, GU3NIECKUNA CMBICIT
MPOU3BOAHOMN

124 VYpaBHeHHE KacaTeabHOU K rpaduky
byHKIIN

125 VYpaBHeHHE KacaTebHOU K TpapuKy
byHKIIUN

126 [Ipon3BoiHBIE NIEMEHTAPHBIX (PYHKLUH

127 [Tpou3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

128 [IponsBoaHast CyMMBI, TPOU3BEACHNUS,
YaCTHOTO M KOMITO3ULIUU (QYHKIUI

129 IIpon3BoaHast CyMMBI, TPOU3BEACHNUS,




YaCTHOTO ¥ KOMIO3UIIUU (DYHKITUI

[Ipou3BoHast CyMMBI, IPOU3BEICHHUS,

130 YaCTHOTO ¥ KOMITO3UINU (YHKIIUH !
131 Konrponsnas padora: "[IponzBoanas” 1 1
132 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKuun"
134 Wrorosas koHTposibHAs paboTa 1 1
135 Hrorosas koHTpoJIbHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHHE, CHCTEMATH3ALIHS |
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KIIACC

n/n

Tema ypoka

KoaunuecTBo yacoB

KonTposabHbie

Bcero
padoThI

IpakTnyeckue
padoThbI

Jlara
U3yYeHH
|

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[TpumeHneHne mpou3BOJHON K
UcclenoBaHui0 GYHKINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

[Ipumenenue npou3BOIHOMN K
UCCleI0BaHUI0 QYHKIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

[IpuMeHeHne npou3BOHOMN K
uccaeaoBaHuio (QyHKIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOIHON K
UCCIJIEIOBaHUIO (PYHKIIMM Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpuMeHeHne MpoU3BOIHON K
UCCIeI0oBaHMIO (PyHKIMA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[Ipumenenne nporu3BOIHON K
UCCIIEIOBaHHIO (PYHKIIHI Ha
MOHOTOHHOCTbB U 3KCTPEMYMBI

Haxoxnenue HauOOJIBIIIErO U

HAauMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GYHKLINU Ha OTpe3Ke




Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEPEPBIBHOM
(GyHKIIMH Ha OTpE3Ke

Haxoxnenne HanOoOJIbIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIIUU Ha OTpe3Ke

10

Haxoxnenne HanOOIIbIIEro U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(byHKINHU HAa OTpe3Ke

11

Haxoxneaue HauOoJIbIIErO U
HAUMEHBIIIETO 3HAYEHUS HETPEPHIBHOM
(bYHKINU Ha OTpe3Ke

12

Haxoxnenne HanOobIIero u
HaMMEHBIIIETO 3HAYEeHUS HEITPEPHIBHOM
(GYHKLINHU Ha OTpe3Ke

13

[Ipumenenue nporu3BOIHOMN IJIst
HaXOX/ICHUS HAWJTYYIIIEeTO PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

14

[Ipumenenue nporu3BOIHOMN IJIst
HAaXOK/ICHUS HAWTYYIIIEero PEIICHUs B
MPUKJIAHBIX 3a/1a4ax

15

[IpuMeHeHne Mpon3BOHOM s
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHOro (opMyJIoN Uil
rpadukoM

16

[IpuMeHeHne npou3BOIHOM s
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3aJaHHOro (OopMYJION HITH




rpagukoM

17 Komnosumus ¢pyHkimii

18 Komnozumus GpyHkimii

19 Kommo3zurus ¢hyHKimii

20 I'eomerprueckne 0Opa3bl ypaBHEHUN Ha
KOOPJAMHATHOW IJIOCKOCTH

1 I'eomeTpuueckue o6pas3bl ypaBHEHUHN Ha
KOOPAMHATHOW INTOCKOCTH

” Konrponsnas padora: "HccnenoBanue
(YHKIMH C TOMOIIBIO MTPOU3BOIHON"

7 ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO
NepBOOOPA3HBIX

24 ITepBooOpa3Hble 3MeMEHTAPHBIX (QYHKIIHA.
ITpaBua HaX0XECHUS IEPBOOOPA3HBIX

75 [TepBooOpasHbIe AEeMEHTAPHBIX (PYHKITHAH.
ITpaBuia Hax0XAEHUS IEPBOOOPA3HBIX

26 NHrerpai. I'eoMeTpu4ecKuili CMBICI
MHTETpasa

27 Brruucnenue onpenenéHHoro HHTerpaa
no ¢opmyne Hretorona-Jleitbuuma

78 Brruncnenue onpenenéHHOro HHTerpana
o popmyne HproTona-JleliOHuIa

29 [TpuMeHeHHe UHTErpana A HaXOXKACHUS
IUIOINAAEH TUIOCKUX (QUTyp

30 [IpumeHneHnue uHTErpaa A HaX0XKACHUs
00BEMOB Fr€OMETPUUECKUX Tell

31 [Tpumeps! pemennii quddepeHrarbHbIX




YpaBHEHUU

[Ipumeps! perienuii AU pepeHnrnaIbHbIX

32 .
ypaBHEHMI
MatemaTuueckoe MOAEINPOBAHNE

33 peanbHBIX IIPOLIECCOB € MTOMOIIBIO
mddepeHnranbHbIX YpaBHEHUH

14 Konrponsnas padora: "[leppooOpasznas u
uHTerpan”

15 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpapuKH

36 Tpuronomerpuieckne GyHKIAN, HX
CBOICTBa U TpaduKku

37 Tpuronomerpudeckue QyHKIUH, UX
CBOMCTBA U rpaduKu

18 Tpuronomerpudeckue QyHKIUH, UX
CBOMCTBA U TpapyKu

19 Tpuronomerpuueckue QyHKIUH, UX
CBOMCTBA U TpapuKu
OT100op KOpHENH TPUTOHOMETPUUECKHUX

40 YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPUUYECKON OKPY’KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

41 YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

42 YPaBHEHUN C TOMOIIBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUUECKUX

43 YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUUECKOIN OKPYKHOCTH

44 Pemenuie TpUroHOMeTpHUECKUX
HEPABEHCTB

45 Pemenue TpUroHoMeTpruueCcKux
HEPABEHCTB

46 Pemenne TpuroHoMeTpruuECcKUx
HEPABEHCTB

47 Pemennie TpUroHOMeTpHUUECKUX
HEPABEHCTB
Kontponbnas pabora: "I 'paduku

48 TPUTOHOMETPUIECKUX (PYHKITHH.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/BI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/BI PELICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METOABI PELIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

5 OCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METObI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapu(MUUECKIX HEPABEHCTB

55 OCHOBHBIC METO/IbI PELICHHS




Jorapu(pMUUECKUX HEPABEHCTB

OcHoBHBIE MCTOJbI pCHICHUA

36 norapu(MUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PELLICHHS
UppaMOHAIBLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELLICHHS
UppalMOHAIILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METOJIBI PEIICHHS
UppaIMOHAILHBIX HEPABEHCTB
61 I'paduueckue METOIBI peLICHUS
UppaMOHATLHBIX YPAaBHEHHN
2 I'paduueckue METOIbI peLICHUS
UppaMOHATBLHBIX YPAaBHEHHUH
63 I'padrueckue MeTO bl peLIeHUs
MoKa3aTeIbHbIX YpaBHEHUN
64 I'paduueckue MeTO bl peLIeHNs
II0Ka3aTeIbHbIX HEPABEHCTB
65 I'paduueckue METOIBI peICHHUS
Jorapu(pMUUECKUX ypaBHEHUI
66 I'paduueckue METOIBI peLICHUS
norapuMHUYECKUX HEPABEHCTB
67 I'paduueckue METOIbI peLICHUs
Jorapu(pMHUUECKUX HEPABEHCTB
68 I'paduueckue MeTO bl peLIeHUs

IIOKa3aTCJIbHBIX 1 HOFapH(bMquCKHX




YpaBHEHUU

69

I'padmyaeckue MeTOABI pEeIICHUS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU

70

I'padmyeckue MeToaBI peIIeHUS
MOKA3aTebHBIX U JIOTapU(PMUIECKUX
HEPABCHCTB

71

I'padmyeckue MeToabl pemeHus
MOKA3aTeNbHBIX U JTOTapU(PMUIECKUX
HEPaBEHCTB

72

KoHntponbHas padora: "UpparmoHaibHbIE,
MOKa3aTeNbHbIE U Torapu(MUUecKue
HEpaBeHCTBA"

73

KowmrmekcHbie uncna. Anredpandeckas u
TpUrOHOMETpHUecKas (HOpMbI 3aITUCH
KOMIUIEKCHOTO YHClia

74

KommuiekcHble uncna. AnreOpanueckas u
TpUroOHOMeTpHuecKas (HOpMbI 3aITUCH
KOMIUIEKCHOTO YHuCiIa

75

Apudmernueckue onepanum c
KOMIIVIEKCHBIMHU YK CJIaMU

76

Apudmernueckre onepanum ¢
KOMILJICKCHBIMHU YUCIIAMH

77

I/I306pa>KeHHe KOMIIJICKCHBIX YHUCCJI Ha
KOOp,Z[I/IHaTHOI\/’I IIJIOCKOCTH

78

I/I306pa)KGHI/Ie KOMIIJICKCHBIX YHCCJI Ha
KOOp,Z[I/IHaTHOI;'I IIJIOCKOCTH

79

®opmysia Myaspa. KopHu n-oii crenenu




N3 KOMIIJIEKCHOI'O YHCJia

®opmyisia Myaspa. KopHu n-oii crenenu

80 13 KOMIUIEKCHOTO YHClia
IIpuMeHeHNE KOMIUIEKCHBIX YNCEN IS

81 pemeHus GU3NYECKUX U TeOMETPUIECKUX
3aj1a4

%) Konrponbnas pabdora: "KommiekcHbie
yucna"

83 HarypanbHble U 1ienbie yucia

84 HarypanbHble u 1ienble ynciia

85 [IpumeHeHre NpU3HAKOB 1€IUMOCTH
LEJIBIX YUCEIl

26 IIpuMeHeHne NpU3HAKOB 1EIUMOCTH
LIEJIBIX YU CEIl

27 [TpumeneHre NpU3HAKOB JIETUMOCTH
nensix uncen: HOJ u HOK

28 [IpumeHneHre NpU3HAKOB 1ETUMOCTH
nensix uncen: HOJ u HOK

29 [IpumeHeHre NpU3HAKOB IETUMOCTH
LEJIBIX YUCEeJI: OCTATKH 10 MOYJIIO

90 IIpumeHeHre NpU3HAKOB 1€TUMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
IIpuMeHeHne NpU3HAKOB 1EIUMOCTH

91 LEJIbIX YKCcell: anroput™ EBkinaa ans
pelieHus 3a/1a4 B LUENbIX YUCIaX

9 KoHntponbHas pabora: "Teopus menbix

yucen"




CucreMa ¥ COBOKYITHOCTh YPaBHEHUH.
93 PaBHOCHIBHBIE CHCTEMEI U CUCTEMEI-
CJIECTBUSI

Cucrema ¥ COBOKYITHOCTh YpaBHEHHIA.
94 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

95 OCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PEILICHHS CUCTEM U
96 COBOKYITHOCTEH MPPALMOHAIIBHBIX
YpaBHEHUHU

OCHOBHBIE METOBI PEIIEHUS CUCTEM U
97 COBOKYITHOCTEH ITOKA3aTEIbHBIX
ypaBHEHUN

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUH

OcHOBHEBIE METOJBbI pCHICHUA CUCTEM U
99 COBOKYITHOCTEH JIOTapru(hMHUECKUX
ypaBHEHUU

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUYECKUX
YpaBHEHUU

[IpuMeHeHne cucTeM K pereHuto
MaTeMaTHUYeCKHUX 3a/1a4 U 3aJ1a4y U3

101 pa3IMYHBIX 00JIaCTeN HAYKU U peaIbHOM
KU3HH, UHTEPIIPETAIUS TTOTYyYSHHBIX

pe3yJIbTaTOB




[IpumeHneHre CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

102 pa3nuYHbIX 001acTeil HAyKH U PeanbHOM
KU3HH, UHTEPIPETALUS OTYYEHHBIX
pe3yIbTaToB
[IprmeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3ajad U 3aja4 u3

103 pa3IMYHBIX 00JIacTel HAYKU U PeaIbHOU
KU3HH, UHTEPIPETALUS OTYYEHHBIX
pe3yIbTaToB
KonTponbhas padota: "Cucremsl

104 paloHaIbHbBIX, HPPALMOHATBHBIX
MOKAa3aTeNbHbBIX U JIOrapu(PMUUYECKUX
ypaBHeHUH"

105 PannoHaneHbIE ypaBHEHHUS € TapaMeTpaMu

106 PanmonaneHble HEpaBEHCTBA C
napaMmeTpamu

107 PanyionasibHble CHCTEMBI C TapaMeTpaMu

108 HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppanmoHanbHbIE CUCTEMBI C
napameTpamu

110 ITokazarenbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

111 IToxa3aTenbHbIE CUCTEMBI C TaPAMETPAMHU

112 Jlorapudpmuueckue ypaBHeHus,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapugmuueckue CUCTEMEI C




napamMeTpamu

114 Tpuronomerpruyeckue ypaBHEHUs €
napameTpamu

115 TpuronomeTpuiyeckue HEpaBEHCTBA C
napameTpamu

TpuUroHoMeTpUYECKNE CUCTEMBI C
napameTpamu

116

[Toctpoenue u uccieaoBanue
MaTeMaTHYECKUX MOJIENeN pearbHbIX
CUTYyallUi C MOMOIIbIO YPaBHEHUH C
napameTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENIEeN peabHbIX
CUTYyallUi C MOMOIIbIO CUCTEM YPaBHEHHI
C mapameTpaMu

118

[TocTpoenue u uccienoBaHue
119 MaTeMaTHYECKUX MOJIENEeN peabHbIX
CUTYAIHI C IOMOIIBIO CUCTEM YPABHEHUHN

C mapaMeTpamMu

120 Konrponsnas pabdora: "3anaun ¢
napamerpamu”

121 [ToBTOpenwue, 060061IeHNE,

cUcTeMaTu3anus 3HaHuu: "YpaBHeHus"

[ToBTOpenue, 060b1IEeHNE,

122
cUCTeMaTu3auus 3HaHul: "YpaBHeHus"

[ToBTOpeHue, 0600MICHNE,
123 cucTeMaTu3alus 3HaHu: "Y paBHEHHUS.
CucrteMbl ypaBHEeHHIT"




[ToBTOpenue, 0600IIECHNE,

124
cuctemaTuzaius 3HaHuii: "HepaBencrsa"

125 [ToBTOpenue, o600IIEHNE,
cuctemaTtu3anus 3Hanuii: "HepaBencraa"

126 [ToBTOpenwue, 060061IeHNE,
cuctemaTtu3anus 3uanuii: "HepaBencraa"
[ToBTOpenue, 06001IeHNE,

127 cucteMaTtu3anus 3anuii: "[IponsBogHas u
e€ npumeHeHue"

OBTOpEHHE, 0000IIIcHHE

IT , 0000 ,

128 cucrtemaTuzanus 3Hanuii: "[IpousBoaHas u
e€ npuMeHeHue"

BTOPEHU IEHU

IToBTOpEHue, 00001IEHNE,

129 cuctemaTtusanus 3Hanuii: "[IpousBoaHas u
e€ nmpuMeHeHue"
[ToBTOpenue, o600IIEHNE,

130 cucrtemaTusanus 3HaHuii: "MHTerpan u ero
npumeHenune"

131 [ToBTOpenue, o600IIEHNE,
cucTeMaTtu3anus 3Hanuit: "OyHkuun"

132 [ToBTOpeHwue, 060061IeHNE,
cucTeMaTtu3anus 3Hanuit: "OyHkuun"

133 [ToBTOpenue, 06061IeHNE,
cucTeMaTtu3anus 3HaHuii: "OyHkuun"

134 Hrorosasi koHTpobHas paboTa

135 Wrorosast koHTponbHas paboTa

136 [ToBTOpenue, 060b1IEeHNE,




cucTeMaTu3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

136
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOU ITPOT'PAMMBbBI

10 KVIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

1

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHero 001ero odpasoBanus

Yucna 1 BEIYMCICHHUS

1.1

OnepupoBaTh MOHATHSAMH: paIMOHATBLHOEC U JICHCTBUTEIIBHOE YHCIIO,
OOBIKHOBEHHAS M ICCSITHYHAS IPOOb, TPOIICHTHI

1.2

BoimonusaTe  apudmMernyeckue  omepanMd € palMOHAJIbHBIMU U
JIEHCTBUTEIIbHBIMHU YHCIIAMH

1.3

BrImonHATh npuOIMKEHHBIC BRIYUCICHHS, UCTIONb3YS IPAaBUIIa OKPYTIICHUS,
JienaTh NPUKUAKY U OLEHKY pe3ysbTaTa BEIYACICHUN

1.4

OHepI/IpOBaTB MOHATHUAMU: CTCIICHL C LCJIBIM IIOKA3aTCJICM, CTAaHAApPTHAA
(I)OpMa 3alluCcu HeﬁCTBHTeHBHOFO qucia, KOPCHb HaTypaHLHOﬁ CTCIICHU,
HCIIOJIB30BaTh MOAXOMAAIITYIO (bOpMy 3alluCcu Z[GP'ICTBHTCJIBHLIX YUCCII OJIA
PCHICHUA MMPAKTHUYCCKUX 3a1a4 U MPCACTABJICHUA TaHHBIX

1.5

OHCpI/IpOBaTB MOHATHUAMU: CHHYC, KOCUHYC U TAHI'CHC IIPOU3BOJILHOI'O YTJIA;
HCII0Jb30BAaTh 3aIlIuCh IMMPOU3BOJIBHOT'O yriia qepes3 06paTHI>Ie
TPUTOHOMCTPUUCCKHUC (I)yHKI_II/II/I

VYpaBHEHUS U HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSAMU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO, LEJOE,
panoHaIbHOE, MppalMoHaJIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHHE

2.2

BoinonHATe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUN U pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS

23

Brimonuate npeobpa3oBaHusl LENbIX, PALMOHATIBHBIX U HUPPALMOHAIBHBIX
BBIDAKCHUM W pellaTb OCHOBHBIE THUIIBI LEJbIX, PAalUOHAIBHBIX U
UPPALMOHAIIBLHBIX YPABHEHUN U HEPABEHCTB

24

HpI/IMeHHTB YpaBHCHHUA U HCEPABCHCTBA MJIA PCHICHUA MATECMATHYCCKUX
3ala4 U 3a1a4 U3 pa3JIMIHbIX oOacrei HAayKH U peaHLHOﬁ KHU3HU

2.5

MOI[eJ'II/IpOBaTB p€ajJIbHBIE CHTyallMM Ha A3BIKC aJIre6pr, COCTaBJIATH
BbIpAXXCHHA, YPAaBHCHHA, HCPABCHCTBA I10 YCJIIOBHUIO 3aJlda4M, HMCCIICA0BATH
IMOCTPOCHHBIC MOJCJIU C UCITIOJIb30BAHUEM allllapara anre6pbl

@yHKINH U TpaduKu

3.1

OnepupoBaTh MOHATUSAME: (PYHKIHS, cIOCOOBI 3aMaHus (HyHKIMH, 00JIaCTh
ONpENIeNICHUs W MHOXKECTBO 3HaudeHHMH ¢(yHKimm, rpaduk QyHKINH,




B3aUMHO OOpaTHbIC (DYHKITUU

OnepupoBaTh TNOHATHAMHU: YETHOCTh M HEYETHOCTh (PYHKUIUH, HYIH

32 GyHKIHUH, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA
33 Hcnonp3oBatek rpaguku GyHKIMHA U1 penieHns ypaBHeHUN
3.4 Ctpouts 1 yuTath rpaduKu JUHEHHOW QYHKIIUHU, KBaAPATHUHON QyHKIWH,
CTETNIeHHOHN (YHKITHH C I[EIbIM TIoKa3aTelieM
HcnonszoBath rpaduku (yHKUMNA A7 UCCIEIOBAHMS TPOILIECCOB U
3.5 3aBHCHUMOCTEH MpH pELIeHUU 3aJad U3 JPYrux Y4eOHBbIX MpPEIMETOB U
peasibHOM JKU3HHU, BbIpaxaTh (OopMyIaMH 3aBUCUMOCTH MEX]Ty BEIMYMHAMHU
4 Hauana maTtemaTn4eckoro aHaiamsa
41 OnepupoBarh MOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTHdyecKas U
' reoMeTpuyecKasi Mporpeccun
49 OnepupoBaTh TOHATUSAMHU: OECKOHEUHO YOBIBAIOIIAsi TeOMETpUYecKas
' nporpeccusi, cyMmma 6€CKOHEYHO yOBbIBAIOIICH reOMETPHUECKON MPOTPECCHH
43 3aaBaTh MOCIEA0BATEIHHOCTH PA3TUYHBIMU CIIOCO0aMU
44 Hcnonp30BaTh CBOMCTBA MOCIENOBATEIBHOCTEH W MPOrPEecCU it
' pelIeHus peasIbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa
5 MHokecTBa 1 JJOTHKA
5.1 OnepupoBaTh NOHATUSIMU: MHOXKECTBO, ONIEPALIMH HaJl MHOXXECTBAMHU
Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaTr [Ais  ONUCaHUs
5.2 peallbHBIX MPOIIECCOB U SBIEHU, IPU PEUICHUH 3a7a4 U3 APYTUX yUSOHBIX
MIPEIMETOB
53 OnepupoBarb  NOHATUSIMU:  OINpEIECIEHUE,  TEOopeMa,  CIEIACTBHUE,
JI0Ka3aTeNIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsieMOro .
00pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/IHero 001ero 0opa3oBaHus
pe3yabTara
1 Yucna v BIYUCICHUS
OnepupoBaTh MOHATUSAMH: HATypaldbHOE, LEJI0€ YHCIO; HCIOJIb30BaTh
1.1 NPU3HAKU JEJIMMOCTH LEJIbIX YHCEN, pPa3J0KEHHE Yucia Ha MPOCThIe
MHOKHUTEIHN JIsl peleHus 3a/1a4
1.2 OnepupoBaTh NOHATHEM: CTENIEHb C PALIMOHAJIBLHBIM OKa3aTeIeM
13 OnepupoBaTh NOHATUAMHU: JIOrapudM 4ucia, AECATUYHBIE U HATypaJlbHbIE
' JorapuQMBbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpuMeHsITh  CBOWCTBA CTENEHHM JUIs NpeoOpa3oBaHMs  BBIPAKCHHUH,




ONEepUpPOBaTh TMOHATUSAMHU: IIOKA3aTEIbHOE YpaBHEHHE W HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIbI TOKA3aTeIbHBIX YPABHEHUH U HEPABEHCTB

2.2

BoinonHATe mpeoOpa3oBaHUs BBIPAKEHUHM, COJAEp)KAIIMX Jorapudmsl;
ONEpUPOBATh MOHATUSAMU: JIOTAPUPMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIbI IOTapU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB

23

Haxonuts pemienus npocTeninx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OHepI/IpOBaTB MOHATUSIMH: CHCTEeMa JUHEHHBIX ypaBHeHI/Iﬁ u eé PCLICHUC,
HCIIOJIB30BAaTh CUCTEMY JIMHEMHBIX ypaBHCHI/Iﬁ AJI pCIICHUA NPAKTUYICCKUX
3aaad

2.5

Haxoautb PCUICHUA HpOCTeI;'IIHI/IX CHUCTEM U COBOKYHHOCTGI;’I palrOHAJIbHBIX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

2.6

MognenupoBaTh peanbHble CHUTyallud Ha s3bIKe anreOpbl, COCTaBIATh
BBIpQXXEHUS, YpaBHEHHS, HEPABEHCTBA U CHUCTEMBI MO YCIOBHUIO 3a/ayH,
HCCJIEIOBATh MOCTPOSHHBIE MOJIEJIN C UCTIOIb30BAaHUEM arlapara ajareopbl

@yHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSMH: TepHOAMYECKass (PYHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLMH, TOYKH JKCTpeMyMa (yHKIMH, HauOoJsbliee H
HaMMEHbIIIee 3HAYCHUS (QYHKIMKA HA TPOMEXKYTKE; MCIOIb30BATh UX IS
uccnenoBanus (yHKIMH, 331aHHON TpapuKoM

3.2

OnepupoBaTh NOHATHAMM: TpapUKH MOKa3aTEIbHOH, JOrapuPpMHUUECKON U
TPUTOHOMETPUYECKHX (DyHKIMI; u300pakaTb HUX Ha KOOPIMHATHOM
IUIOCKOCTH U UCTIOJIBb30BATh JUIsl peIlICHHs ypaBHEHHUI U HEPABEHCTB

33

N300pakaTh Ha KOOPAMHATHOMN IIOCKOCTH IpauKy JTMHEHHBIX YpaBHEHUM
U MCIIOJIb30BaTh UX Ui PELICHUs] CUCTEMbI JINHEHHBIX ypaBHEHUN

3.4

HcnonwszoBath rpaduku (yHKUMNA A7 UCCIEIOBAHMS TPOLIECCOB U
3aBHCUMOCTEH U3 IPYTUX yUeOHBIX TUCIUILINH

Hagana maTemaTnueckoro aHaamsa

4.1

OnepupoBath MOHATUSMU: HENPEPbIBHAS (DYHKIIHS, TPOU3BOIHAS (QYHKIUH;
UCIIONIb30BaTh T€OMETPUYCCKHA M (DU3MUECKUN CMBICT TPOU3BOAHOW IS
pelLIeHus 3a1a4

4.2

HaxonuTe  NMpoOW3BOAHBIE  DJIEMEHTApPHBIX  (QYHKUUH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO (PYHKLIUH

4.3

Hcnonp3oBaTh  MPOW3BOMHYIO U HWCCIECAOBaHHS  (PYHKIMH  Ha
MOHOTOHHOCTh M 3KCTPEMYMBI, NPUMEHSTh pPe3yJbTaThl HCCIEIOBAHUS K
HOCTPOCHUIO I'pahuKOB

44

Hcmons3oBaTh MMPOU3BOAHYIO JJII HAXOXACHHA HAWITYy4dYIICrOo PCIUICHHUA B
IMPUKIaJHBIX, B TOM YHCJIC COOUUAJIBHO-OKOHOMHUYCCKUX, 3aJadax

4.5

OnepupoBaTh MNOHATHSAMH: IE€pBOOOpasHass M HHTErpai; I[OHUMATh
reoMeTpUUECKUi U GU3NYECKUI CMBICIT HHTErpaia

4.6

HaxoauTte mepBooOpasHbie 3JIeMEHTAPHBIX (QYHKINUN, BRIYUCIATh UHTETPAT
no popmyne Hprotona — JleiiOHuna




4.7

Pemrate npukiagHbie 3a/1a4d, B TOM YUCIIE CONMAIBHO-YKOHOMHYECKOTO H
(GU3UIECKOro XapakTepa, CPeICTBAMH MAaTEMAaTHIECKOTO aHAIIN32a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

10 KVIACC

IIpoBepsieMblii 31eMeHT ColepKaHUs

Kon
1 Uucna v BBIYUCICHUS
Panmonaneupie  uucna. OOBIKHOBEHHbIE M JI€CATUYHBIE JApOOU, MPOLEHTHI,
11 OecKoHeYHbIe Nepuoaudeckie Apodu. ApudMeTHuecKre ornepanuy ¢ paluoHaIbHBIMU
' YHUCJIaMH, TIPe00Pa30BaHUs YUCIOBBIX BeIpakeHUM. [[pumenenue npobeii 1 IpOLEHTOB
JUIS pellieHus] IPUKIIaJHBIX 337a4 U3 Pa3IMYHBIX OTpaciieil 3HaHUM U peallbHOM KU3HU
JeiicTBuTenpHble yKcia. PanyoHanbHble U MppalMoHaIbHble Yhcia. Apudmernyeckue
1.2 | omepauuu c AeWcCTBUTEIbHBIMU yHciaMu. [IpuOmMkEHHbIE BBIYUCIEHHUS, MpaBHIIA
OKpYTIJICHUS, IPUKU/IKA U OLIEHKA pe3yJibTaTa BHIYMCICHUIN
Crenens ¢ nenbM nokasarenem. CranaapTaas Gopma 3ammucu IeHCTBUTEIBHOTO YUCTIA.
1.3 Hcnons3oBanne noaxosmield (GopMbl 3aITUCH JTEHCTBUTEIBHBIX YHCEIN IS PEIIeHUS
MIPAKTUYECKUX 3aJ1a4 U MPECTABICHUS JaHHBIX
L4 Apudmernueckuil KOpeHb HaTypalbHOM cTeneHu. JleWcTBUS ¢ apupMETHYECKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L5 CuHyCc, KOCHMHYC W TaHT€HC YHCJIOBOTO aprymMeHTra. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YKCIOBOTO apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxnaecTBa 1 TOXKAECTBEHHbIE Pe0Opa30BaHUs
29 ITpeoOpa3oBaHne TPUTOHOMETPUUECKUX BbIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
’ (hopmyIbI
)3 VYpaBHeHHME, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
WHTEPBaJIOB
2.4 Pemenue nenbix u ApoOHO-pAIMOHAIBHBIX YPAaBHCHHU U HEPABEHCTB
2.5 Pemenre nppanoHaNbHBIX YPaBHEHNUN U HEPABEHCTB
2.6 | Pemenune TpUroHOMETPUUECKUX YpaBHEHUI
57 IIpuMmeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMaTUUECKHX 3aJa4 U 3a7a4 U3
' pa3IMYHBIX 00JacTel HAYKU U pPEabHOMN KU3HH
3 OyHKIMH U TpaduKu
31 Oynkiusa, cmocodsl 3amaHus (yskmuu. [padux ysxmuu. BzammHo oOpaTHBIE
’ byHKIHH
39 OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWH ¢yHkuuu. Hymum  QyHKIum.
' [IpoMexyTku 3HAaKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKLIUU
33 CrenenHast GyHKIHS ¢ HATypaJbHBIM M LIeJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduxk.




CaoiicTBa 1 rpaduK KOPHsI 71-0 CTETICHU
34 Tpuronomerpudeckass OKpPY>KHOCTb, ONpEACICHHE TPUTOHOMETPUYECKUX (QYHKIUI
' YHCIIOBOTO apryMeHTa
4 Havana maTemaTtnyeckoro aHaiamsa
41 [TocnenoBarenbHOCTH, CMOCOOBI  3alaHus MoOcleAoBaTenbHOCTEH. MOHOTOHHBIE
' MIOCJIE0BATEIBHOCTH
Apudmernueckas U TeoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
4y | TEOMETpHIeCKas IpPOrpeccHs. Cymma OeckOoHEYHO YOBIBaIOIIEH TIeOMEeTPpUUECKON
’ nporpeccuu. PopMyna CI0XKHBIX HPOLEHTOB. Mcrnonap30BaHME NpPOrpeccuu st
pelIeHus pealibHbIX 3aa4 MPUKIIAJHOTO XapaKTepa
5 MHokecTBa U JIOTHKA
MHoxecTBO, omnepauuyd HajJ MHokecTBamu. Jluarpammblr Oiinepa — BenHa.
5.1 [IpumMeHeHne TEOPETHUKO-MHOKECTBEHHOTO —ammapara Juid ONMCAHUSA PEaJIbHBIX
IIPOLIECCOB U IBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yYeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LETBIX YHCET
1.2 Crenenb ¢ palMoOHaNbHBIM NOKa3aTeraeM. CBONCTBA CTENIEHU
1.3 Jlorapudm yucna. JlecaTnyHble 1 HaTypajJbHbIE JOrapudMbl
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [IpeoOpazoBaHne BEIpaKEHHHA, COACPIKALINX JIOTapU(DMBI
2.2 [TpeoOpa3zoBaHne BbIpaKEeHHI, COIEPKALINX CTENICHH C PAllMOHAIBHBIM MOKa3aTeleM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 ITokazaTenbHbIe ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs U HEpaBEHCTBA
26 Cucrembl TUHEHHBIX ypaBHEHUN. Pemenue npukiaaHbix 3a1a4 ¢ MOMOUIbIO CUCTEMBbI
’ JUHENHBIX YpaBHEHUN
2.7 Cuctemsl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHHI, CCTEM M HEPABEHCTB K PEIICHHI0O MAaTEMATUYECKUX 3a]a4
' ¥ 33/1a4 U3 PA3JIMYHBIX 00JIACTeH HAYKH U PEaTbHOM KU3HH
3 OyHKIUH U TpapUKH
31 Oyukuus. [lepuonmyeckue ¢yHkmuu. [IpomMexyTku MOHOTOHHOCTH (YHKIUH.
MakcuMymMbl U1 MUHUMYMBI GyHKIMH. HauOomnbliiee u HauMeHbIee 3HAUYCHUE




(yHKIUU Ha IPOMEKYTKE

3.2 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenbHas u orapudmMudeckas QyHKIUU, X CBOHCTBA U TpaduKu
34 Hcnonb3oBanue rpadukoB GyHKUMH 1711 pelieHHs] ypaBHEHUH U IMHEMHBIX CHCTEM
Hcnonb3oBanue rpadukoB PyHKIUHN TSI KCCIIEIOBAHUS MMPOIIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpblE€ BO3HMKAIOT IPU PELICHUM 3aJad U3 JPYI'HX Y4YeOHBIX IpPEeIMETOB H
peaTbHOM KU3HU
4 Hayana maTtemarnueckoro ananusa
4.1 HenpepoiBHble QyHKINH. METOA HHTEPBAIOB JJIs pEIICHUS] HEPABEHCTB
4.2 [IpousBonHas Gpynkuuu. ['eomerprueckuii 1 GpU3NIECKUA CMBICI TIPOU3BOIHON
43 [IpousBoaHbIE 3JIeMEHTApHBIX (yHKIHK. DOpMynbl HAXOXKACHHUS TMPOU3BOTHOMN
’ CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKLIUH
[IpumeHeHue mpPOU3BOJHOM K HCCIEAOBAaHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.4 skcTpeMyMbl. Haxoxnenne HanOosbLIEro M HaMMEHbBIIEro 3HaueHUs QyHKIUU Ha
OTpE3Ke
[IpumeHneHne Npon3BOJHON Ui HAXOXKIECHUS HAWIYYILIEro peleHUs] B MPUKIIAJIHbBIX
4.5 3ajadax, IS ONpPEACNICHHS CKOPOCTH TpOIecca, 3aJaHHOTO (HOpMyJIOW WM
rpaduKom
4.6 IlepBooOpa3nas. Tabiuma nepBooOpasHbIX
47 WuTterpan, ero reomerpudeckuii 1 pu3nueckuil cMbIci. Brruncinenue uHrerpana mno

¢dbopmyne Hetotona — JleliOHuIa




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBaHUS K NPEIMETHBIM Pe3yJIbTATAM OCBOCHHS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMBbl CpeAHero 001ero
TpeOoBaHus o0pa3oBaHust

Bnagenne MeronamMm J0Ka3aTeNbCTB, aJrOPUTMAMM PEIICHUS 3aj]ad;
yMeHHe (OpMYJIMpPOBAaTh M ONEPUPOBATh MOHATHUAMU: OIPENEICHUE,
aKcuoma, Teopema, CIEACTBHE, CBOWMCTBO, INPHU3HAK, JOKAa3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIHUPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTHUBOINOJIOKHOE YTBEPXKICHHE, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOJ MaTEMaTHMYECKONM WHIYKIIWH,
IIPOBOJIUTH JI0KA3aTEIbHBIE PACCYKIACHUS PU PEIICHNUHN 3a]a4, OLICHUBATh
1 JIOTUYECKYIO  IPaBUJIBHOCTb  PAcCYXKICHMM; YMEHUE OIEpUpOBaTH
MOHATUSMH: MHOXECTBO, ITOJAMHOYKECTBO, ONEpalUy HAJ MHOXKECTBAMU;
YMEHHE HCIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OIMCAaHUs PEaJbHBIX MPOLIECCOB U SBJICHUHN U IIPU PELICHUHU 3a]a4, B TOM
qyclie U3 IPYruX y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad HA IUIOCKOCTH; YMEHHE 3a/1aBaTh
Y OIUCHIBAThH TPadbl pa3NTUUHBIMU CIIOCOOAMH; MCIIOIB30BATh Ipadbl MPH

PCUICHUHU 3a/1a1

YMeHue onepupoBaTh IMOHATUSAMU: HATYPAJIBHOE YHUCIIO, LEJIOE YHUCIIO,
CTEIEHb C LIEJIBIM TOKA3aTeNIeM, KOPEHb HaTYypaJIbHOW CTENEHU, CTENEHD C
palMOHAIBHBIM TIOKA3aTeNIeM, CTENEHb C JICUCTBUTEIbHBIM MOKa3aTEeIeM,
norapudmM YHMCIA, CHUHYC, KOCHMHYC M TAaHI€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOIYJ0, PAlMOHAIBHOE YHUCJIO, HWPPAUUOHAIBHOE YHUCIIO,
MHOKECTBA HATypPAJIbHBIX, LENbIX, PALUOHAIBHBIX, JECHCTBUTEIBHBIX
2 YHUCEJ; YMEHUE UCIOIb30BaTh MPU3HAKH JACIUMOCTH, HAUMEHBIIHN 001U
JENUTeNIb W HaWMEHbIIee o0Ilee KpaTHOe, anropuT™M EBkimuma mnpu
pELIEHNH 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CUCTEMAMH
CUHCJICHHSI; YMEHHE BBITIOJHATH BBIYMCIICHUE 3HAYCHUN U PeoOpa3oBaHUs
BBIPOKEHUI CO CTeneHsAMH U JjorapupmMamu, npeodpazoBaHusi IPOOHO-

palrOHAJIbHBIX BI:IpEl)KCHHfI; YMCHUC OIICpHUPOBATH IIOHATUAMU:

IIOCJICAOBATCIIbHOCTD, apI/I(i)MeTI/ILIeCKaH IIporpeccusi, ICcOMCTpPUUCCKAA




nporpeccusi, OECKOHEYHO YOBbIBAIOIIAas TI€OMETpUYEcKass IPOrpeccus;
YMEHHME 3a/aBaTh IIOCIEIOBATEIBHOCTH, B TOM 4YHCJIE C IOMOILBIO
PEKYpPPEHTHBIX (hOpMyII; yMEHHUE ONEPUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHUCIIO0, CONPSIKEHHBIE KOMIUIGKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucH  KOMIUIEKCHBIX — YHCET
(reomeTpuyeckasi, TPUTOHOMETpPUYECKass U anreOpanyeckas), yMETh
NPOU3BOUTH apu(pMETHYECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMU;
MIPUBOIUTH TIPUMEPHI MCIIOJIF30BAaHHS KOMIUIEKCHBIX YHCEN; ONEpUPOBAThH
NOHATHAMM:  MaTpuna 2x2  wu  3X3, OIpeaenuTeNb  MaTpHIbI,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHHne onepupoBaTh MNOHATHAMH: PpalHUOHAIbHBIE, HPPALHOHAIbHBIC,
NOoKa3aTesbHbIe, CTENEHHbIE, JOrapupMUUYecKHe, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUAMM: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHKE, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHU, HEPABEHCTB M CHCTEM; YMEHHME penlaTb YypaBHEHHS,
HEPaBEHCTBA M CHUCTEMBbl C IMOMOLIBIO pPa3IMYHBIX IPUEMOB; peELIATh
YpPaBHEHUs, HEPAaBEHCTBA MW CHCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHMsI, HEPABEHCTBA, MX CHUCTEMBI JUI1 PELICHUS MaTEMaTHYECKHUX

3aj7a4 M 3a/1a4 U3 Pa3UYHbIX 00J1acTel HAyKU U peabHON KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIHS, YETHOCTH (YHKIINH,
MNEPUOJIMYHOCT (DYHKIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GbyHKIMHU, SKCTpeMyM (yHKIUHM, HauOojblllee M HaMMEHBIIEE 3HAYCHUS
(GYHKIMM Ha TPOMEXYTKE, HETpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢byHKIMHU, TepBas ¥ BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUI U
¢bu3nvecKkuii CMBICT TPOWM3BOAHOHM, TEepBOOOpa3Has, ONpeAeIEHHbIN
MHTErpai; yMEHHE HaXOAWThb ACHUMITOThI Tpaduka (QyHKUUH; YMEHHE
BBIUHUCIATh  NPOM3BOJIHBIE  CYMMBI, TPOU3BEJIEHHUS, YacTHOIO U
KOMIO3ULUN (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GYyHKIMU; yMEHHME HAaXOOUTh MPOHM3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO JJIsi HUCCIEIOBaHUS (QYHKIMM,
HaXoJAUTh HauOOJbIIME W HAaUMEHbIIUE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJB30BAaHHEM amiapara MaTeMaTHYeCKOTo
aHaluu3a; IPUMEHATHh MPOU3BOAHYIO U HAXOXKJICHHsS HaWIy4dIlIero
pelieHrss B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMHUYECKUX U

(bU3MYeCKUX 3a/adax; HAXOJIUTh IUIOMAAN U 00BEMBI (PHUTYp C TOMOIIBIO




HHTCrpaga; MNpUBOAWUTL HNPHUMEPLI MATCMATHUYCCKOIO MOACIUPOBAHUA C

NOMOILBI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHAMU: Tpauk GyHKIMH, oOpaTHas QyHKIUS,
KOMIO3UIMS (QYHKIMH, nuHeWHas GyHKOUS, KBaApaTUdHas (QyHKUUSA,
panyoHanbHass (QYHKLUS, CTENeHHass (QYHKLIUSA, TPUTOHOMETpUYECKHE
(byHKIMM, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, MOKa3aTelbHas |
norapupmuueckas (QyHKIMH; YMEHHE CTPOUTh TpapUKH H3YUEHHBIX
GyHKUMH,  BBINOJHATH  TpeoOpa3oBaHust  rpadukoB  (GYyHKUHH,
UCIOJb30BaTh TPa(UKK Ul U3yYEHUs MPOLECCOB U 3aBUCHUMOCTEH, NpHU
pelIeHNH 33734y U3 JAPYTHX Yy4eOHBIX NpeAMETOB M 3a1ad U3 peaybHOU
KU3HH, BBIpOXKaTh (HOPMYJIaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBA W Trpauku (QyHKIMHA Ui pelleHus ypaBHEHUH,
HEpaBEHCTB M 3aJad C IapaMeTpaMH; M300pakaTb Ha KOOPAMHATHOMN

MJIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHue pemarbh TEKCTOBBIE 3a7aud pPa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLICHTHI, AOJM U YacTH, Ha JBWXKEHHUE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33Jja4d U3 O0JIACTH YNpaBJICHUS JUYHBIMU U CEMEHHBIMU
(buHAHCAMM); COCTaBISTh BBIPAKECHUS, YPABHEHHS, HEPABEHCTBA U UX
CHUCTEMBl IO YCJIOBHUIO 3aJaud, HCCIIEJOBATh IOJYYEHHOE pELIEHUE U
OLICHMBATh IMPaBAOINOJ0OHOCTh pPE3YyJIbTATOB; YMEHUE MOJEIUPOBAThH
peanbHBIE CHUTyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHHUS, HEPAaBEHCTBA M UX CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIEA0BATh
MOCTPOCHHBIE ~ MOJEIM C  WCIOJB30BAaHUEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yapTaT

YMeHHue onepupoBaTh MOHATHAMH: CpelHee apu(pMeTHYeCKOe, MeIHUaHa,
HauOoJbIllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, AUCIIEPCUs, CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HAOOpa; YMEHHE H3BJICKaTh, WHTCPIPETHPOBATH
WH(POPMAILIKIO, TIPEJCTABICHHYIO B Ta0IMIIaX, HA AUarpammax, rpadukax,
OTPaXKAOIIYI0 CBONCTBA PEABHBIX MPOIECCOB W SIBJICHHIA, TIPEICTABISTH
nHpOpMaIMI0O C TOMOIIBID TabNWIl ®W JAWarpaMM; HCCIIEI0BaTh
CTaTUCTHUYCCKHUEC OAaHHBIC, B TOM 4YHUCIC C HpI/IMeHCHI/IeM rpa(l)nqecxnx
METOAO0B U BJICKT];)OHHI)IX Cpe)ICTB; rpa(i)nqecm/l ucciaeaoBaTb COBMECTHBIC

Ha6J'IIOI[eHI/I}I C MIOMOLIBIO JuarpaMm pacCCruBaHUA U JIMHEMHOMN perpeccuun

YMeHue onepupoBaTh IOHATHUAMM: CIyYaWHBIH OIBIT U CIy4alHOe
COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHUS; YMEHHE BBIYUCIATH

BCPOATHOCTb C€ HCIIOJIL30BAHHECM rpa(bnqecm/lx MCTOJOB, IIPHMCHITH




(GopMyJbl CIOXKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyJy IOJIHOM
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (QaKTHl U (GOPMYIIBI,
OLICHHMBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OIEpPUpPOBATh
NOHATHAMM:  ClIy4aiiHas BEIMYMHA, paCHpPElENICHHE BEPOSATHOCTEH,
MaTEeMaTHUYeCKOe OXHJaHUE, JUCHEPCHUs U CTaHJApPTHOE OTKJIOHEHUE
CllyyallHOM  BEJWYMHBL, (YHKLMU pacnpeieieHus U IJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTENbHOIO0 U HOPMAJIBLHOTO paclpee/iCeHuil; yMEHUE
MCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpe/eeHu Ui pellieHus 3aady;
3HAKOMCTBO C MOHATHUSAMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCJIEIOBAaHUM; YMEHUE NPUBOIAUTH IPUMEPHI NPOSBICHUS 3aKOHA
OoNBIIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUAX; YMEHHE
ONIEpUPOBATH MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YUCIIO COYETaHUM,
YUCIO  IEepecTaHoBOK; OmHOM  HplOTOHA; yMeHHMe  NPUMEHATh
KOMOMHATOpHbIE (aKThl U PACCYXKICHUS Ul pEIleHUs 3a7ay; OLIEHUBATh
BEPOSTHOCTH PEAJIbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTHUPOBATDH HOHy‘IGHHLIﬁ pe3yiibTaTt

YMeHHe omnepupoBaTb IOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYNHA yTIJa, IJIOCKUN yIroJl, IBYIPaHHbIN
yroJ, TPEXIPaHHBIM Yroj, CKPEeIUBAIOIIUECS NPAMbIE, MAPaLIEIbHOCTh U
NEPpNCHAUKYIISIPHOCTE TIPAMBIX U HHOCKOCTeﬁ, Yroja MExKAy IMpsIMbIMH,
Yrol MeXAy NpsAMOM M IUIOCKOCTBIO, YIOJI MEXAYy IUIOCKOCTSMH,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMBIMU,
paccTosiHUE MEXKJy IJIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh IPU PEIICHUU
3ajjauy U3y4yeHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpPa; CTPOUTh MaTeMaTHYECKue
MOJEIM C IOMOIIBI0 TE€OMETPUYECKMX IIOHATUNA M BEIWYMH, pelaTh

CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aJa1U
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYpBl, 00BEM (QUTYDHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajienenurnes, OpuU3Ma, NHUpaMuia, (uUrypa M IOBEPXHOCTb
BpallieHus, IWIMHIP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0MaIb
MOBEPXHOCTH THPAaMUAbI, NPU3MBI, KOHYyCa, LWIMHApA, O0BEM KyoOa,
NPSMOYTOJBHOTO TapauleienuIiea, NUPAaMHUAbI, MPHU3MBI, LWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsS KOHyCa W LWIMHApA,
napajjieibHple OCH WJIM OCHOBAHHIO, CEUYEHHE I1apa, IUIOCKOCTb,

Kacaromascs C(bepm, NUIMHAPpA, KOHYCA, YMCHHE CTPOUTH CCYCHHC




MHOTOTpaHHHUKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYpPHl U MOBEPXHOCTHU
BpAILIEHUs, UX CEYEHUs, B TOM YHUCJIE C TIOMOILBIO JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHSTHh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIBHO
(dbopMyIIMpOBaTh ONpeAeNeHUs] U3y4yaeMbIX (PUTyp, BBIABUTATH TUIIOTE3BI O
CBOWCTBaX M MpPHU3HAKAX T'€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTb HX; YMEHHE TMPOBOAUTH Kiaccupukanuio Quryp 1o
pPa3NUYHBIM TPU3HAKAM, BBIIOIHATH HEOOXOJUMBIC JIOTIOJIHUTEIIBHBIC

MTOCTPOCHUS
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YMeHue onepupoBaTh MOHSTUSAMM: JBHKEHHE B  IPOCTPAHCTBE,
napajvieJbHbIi MEepEeHOC, CUMMETPHsI Ha IUIOCKOCTH M B MHPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TOMO0OMS, TMOJOOHBIE (QUTYPBI, YMEHHE
pacrno3HaBaTh paBHbBIE U MOJOOHBIE (UTYPBL, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHUS MPHU
pelIeHnr 3aJla4y; HaXOJWUTh T'e€OMETPUYECKHE BETUYMHBI (JJIMHA, YTOJ,
Iomaab, 00bEM) NpU PEIICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
u3 peanLHoﬁ KU3HU, YMCHUC BBIUYUCIIATH TCOMETPHUYCCKUE BCIMYHUHBI
(nmuHA, YTroJ, TIIOIMAgh, OOBEM, IUIOIIAAL TOBEPXHOCTH), HCIOJIB3YS
HN3YYCHHBIC (bOpMy.HI)I U MCTOAbI, B TOM YHCJIC. ILIOINAJb ITOBCPXHOCTHU
MUpaMUIbl, MPU3MBI, KOHYCa, LWIMHIpA, IJomans chepsl; o0bEM Kyoa,
MpAMOYTOJIBHOIO  Mapajuiejicnurcaa, IMupaMuabl, I[IPU3MbI, NOUWIWHAPA,

KOHYcCa, IlIapa; yMEHUE HAXOUTh OTHOIIIEHUE 00BEMOB MTOTI00HBIX (PHUTYp
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YMeHne omnepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CHCTEMa KOOP/AMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAWUHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpPa HA YHWCIO, pPa3IoKEHHE BEKTOpa Mo Oasmucy,
CKaJspHOE TMPOU3BEACHHUE, BEKTOPHOE MPOU3BENCHUE, YTOJNI MEXIY
BEKTOPAMH, YMECHHE WCIIOJH30BaTh BEKTOPHBIA M KOOPJMHATHBIA METO]]

AJI1 peIICHUA T'COMETPHUICCKUX 3a/1a1 U 3ala4 APYTUX y‘le6HBIX npeaMCTOB

13

YMeHue BbIOMpATh MOIXOIANINNA METO JIJIS PEIICHUS 3a1a9u; TOHMMaHUE
3HAYUMOCTH MATEMATHKH B W3yYEHUW TNPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SIBJIICHWM, YMEHHE paclo3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTEMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJUTH IPUMEPHl MATEMATHYECKUX

OTKPBITUH POCCUMCKON 1 MUPOBOM MaTEMaTUYECKON HAyKN




IHNEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Uucna v BBIYUCICHUS
1.1 Harypainbnblie u nensie yncna. [Ipu3Haku AeIUMMOCTH HEIbIX YUCEel
12 Pammonaneubie  uyncia. OOBIKHOBEHHBIE W JIECATHYHBIE JpOOHM, TPOLICHTHI,
' OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 ApudmMeTnueckuii KOpeHb HaTypaJlbHOW cTeneHu. JlelicTBHs ¢ apupMeTUUYECKUMHU
' KOPHSIMU HaTypaJIbHOM CTENEHU
L4 Crenenb ¢ 1enbIM nokasareneM. CTeneHb ¢ paluoHalbHBIM MoKa3ateneM. CBoiicTBa
' CTETeHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnaHble U HATypadbHBIC JTOTapru(HMbI
JlelictButenpHble  4YHclia. ApudmeTHdeckue omepanuu ¢ JCHCTBUTEIHHBIMHU
1.7 gucnamu. [IpubnmkEHHbIC BRIYUCICHUS, TIPABIIIA OKPYTJICHHS, TIPUKHUIKA U OI[CHKA
pe3yabpTaTa BEIYUCICHUN
1.8 [IpeoOpazoBanue BoIpaKEeHUN
1.9 KomnnekcHeie uncia
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-pallMOHATIEHBIC YPAaBHEHUS
2.2 HppannonanbHble ypaBHEHHUS
23 TpuronomeTpruyeckre ypaBHEHHUs
2.4 [TokazaTenbHbIC U JOoTapUMUYECKIE YPABHEHUS
2.5 [enbie 1 qpoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HppanmoHnanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TorapupMUUECKHEe HEPABEHCTBA
2.8 TpuroHomeTpuyeckre HepaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpu1iia CUCTEMBI JIMHENHBIX YpaBHEHUI. ONpenenuTesb MaTPULIbL




OyHKIUH U TpaPuKH

Oynk1usa, cnocodbl 3amanus ¢yHknuu. ['padux GyHximu. BzanmHO oOpaTHBIC

3 ¢ynkuuu. YétHeie u Heu€THBIC QyHKIMU. [leproanueckue GpyHKIUN
OOnacTe ompeneneHuss M MHOXKECTBO 3HaueHuWM ¢yHkuumu. Hymm ¢yHkumm.
39 [IpoMexyTku  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKILHH.
' MakcumMyMbl U MUHUMYMBI (QyHKUuH. HanOGonbliee ¥ HauMeHbIee 3HAYECHUE
(yHKIIUU Ha IPOMEKYTKE
13 Crenennas ¢GyHKUIMS C HaTypaJibHBIM M II€JIbIM ToKazateneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS -0 CTENEHH
34 Tpuronomerpudeckre GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenpHas u norapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcuMmnToTel rpadukoB (yskmuii. CBoiicTBa  (QyHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MTOCIEA0BATEIBLHOCTEH
3.8 ApudmeTrnueckas U reomeTpudeckas nporpeccun. DopMyiia CI0KHBIX POLIEHTOB
4 Havana maTemaruyeckoro anammsa
4.1 [IpousBonnas Gynkuuu. [IpousBoaHble 31eMeHTapHBIX QYHKIUN
[IpuMeHeHne TMPOM3BOAHON K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHue HauOoJbIIero 1 HAaMMEHbIEro 3HaYeHus (YHKLUUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UuTterpan
5 MHoecTBa U JIOTUKa
5.1 MHoecTBO, onepaluy Hajl MHOKecTBaMU. J{narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MITIOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBepXHOCTH BpaIleHUS




7.5

KoopauHats! 1 BEKTOPHI




Joxyment noanucad JII pykoBoaurens



