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IHOACHUTEJIBHASA 3AITMCKA

VY4eOHblll Kypc «Anredpa M Havaja MAaTeMaTHYECKOro aHallu3a» SBISETCS
OIHUM U3 HauOojee 3HAUYMMBIX B MPOrpaMMe CpeIHero oOiiero oOpa3oBaHWUS,
IIOCKOJIbKY, C OJHOM CTOpPOHBI, OH 00€CIeYMBAaET MHCTPYMEHTAIbHYIO 0a3zy s
U3YUYEHHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIpyrodl CTOPOHBI, (POPMHUPYET
JIOTUYECKOE M aOCTPaKTHOE MBINIJICHUE O0YYarOMINXCS Ha YPOBHE, HEOOXOIUMOM
JUTSE OCBOEHUSI MH(DOPMATHKH, OOIIIECTBOZHAHUS, UICTOPUH, CIIOBECHOCTH U JPYTHX
TUCIMIUIMH. B paMkax gaHHOro ydeOHOTO Kypca oOydaroluecs OBIA[eBalOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HAayKH, KoTopas GOpMyJIUpyeT CBOU
JOCTUXKEHUSI B MaTeMaTuyeckoi opme.

VY4eOHbIil Kypc anreOpbl ¥ Hayajd MaTeMaTHYeCKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY [JIsl YCHEIIHOTO OBJIaJieHUs] 3aKoHamMu (U3UKH, XUMUH, OUOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHACHIIUNA Pa3BUTHUSI SKOHOMHUKHU U OOIIECTBEHHOMN KU3HU,
MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HMCIOJB30BaTh WUX [JIS NajdbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM JKM3HHU. B TO ke BpeMs oBnazeHue abCTPAKTHBIMU U JIOTHYECKHU
CTPOTMMHM KOHCTPYKLUHMSMH ajreOpbl M MaTeMaTHYeCKOro aHaju3a pa3BUBAaeT
YMEHUE HaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0KA3bIBATh
YTBEPKACHUSI C TIOMOIIbI0 UHAYKIUA U PACCYXKJaTh JNETYKTUBHO, UCIOIb30BaTh
00001IeHNe W KOHKpEeTH3aluio, a0cTparupoBaHUE U aHaIOruio, GopMupyeT
KpEaTUBHOE U KPUTUUYECKOE MBIIILICHUE.

B xone m3ydenus ydeOHOTO Kypca «Anredpa W Hayaisa MaTeMaTHYECKOTO
aHanM3a» OOydYarolIMecs] MOJIyYarOT HOBBIM OMNBIT pEHICHUS MPUKIAIHBIX 3a/ad,
CaMOCTOSITEJILHOTO TMOCTPOCHUS MATEMAaTUYECKUX MOJENeH pealbHBbIX CUTYaIlHil,
UHTEpIpEeTallMd  TOJYYEHHBIX  pElIeHMM, 3HAKOMSTCS C  IpUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B MpUPOJIE, HAYKE U HCKYCCTBE, C
BBIAIONIMMHUCS MAaTEMATUUYECKUMH OTKPBITUSAMH U UX aBTOPAMH.

VYyeOHbIl Kypc 00J1alaeT 3HAYUTEIBHBIM BOCHHUTATEIBHBIM MOTEHIUATIOM,
KOTOPBIM peanu3yeTcsi Kak uepe3 ydeOHBId Marepuan, CIOCOOCTBYIONINI
(GbOpMUPOBAHUIO HAYYHOTO MHMPOBO33PEHHUS, TaK W Uepe3 CIenupuKy ydeOHOM
NESTENbHOCTH, TpEOyIoIe MPOJODKUTEIFHON  KOHIIGHTpAllMM  BHUMAHUA,
CaMOCTOSITEJIbHOCTH, AaKKYpaTHOCTH W  OTBETCTBEHHOCTH 32 TIOJYyYEHHBIN
pe3yJibTar.

B ocHoBe MeTonuku oOydeHHs anrebpe W HayajgaM MaTeMaTU4YeCKOro
aHaJu3a JISKUT JeATeIbHOCTHBIN MPUHIIUI O0yUeHHUS.

B crpykrype yuebOHOro kypca «Anredpa u Hayala MaTeMaTHYECKOIO
aHaJM3a» BBIIEJICHBI CIEIYIOUIUE COAEPKATEIbHO-METOANYECKUEe JIUHUM: «YHucia
U BBIYHCICHUSN», «DyHKIMHN U Tpadukmn», «YpaBHEHUS U HepaBeHCTBay, «Hadana
MaTeMaTH4YecKoro aHanmmuza», «MHoxecTBa ©  JoTMKa». Bce OCHOBHbIE



CoJlepKaTeIbHO-METOJUYECKHUE JIMHUM HM3y4YaloTCsl HAa MPOTSDKEHUH JIBYX JIET
oOydeHHs] Ha YpOBHE CpEIHEro oOHIero 0oOpa30BaHMs, €CTECTBEHHO JOIOJIHSS
JpyT Ipyra U MOCTETICHHO HACHINIAsICh HOBBIMH TEMaMH WM pasneiamMu. JlaHHBIN
yU4EOHBIM KypC SIBISICTCS HWHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
CollepKaHMe HECKOIbKUX MATEMaTHYECKUX JUCIUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHS, MAaTEeMAaTUYCCKUN aHajIn3, TEOPUS MHOMXKECTB, MaTEeMaTHYECKas
noruka u npyrue. [lo mepe Toro kak oOyuwaromuecs OBIAEBalOT BcE Ooiee
MIMPOKMM MaTEMaTHYECKUM ammapaToM, y HUX MOCJIeN0BaTeIbHO (hopMUpyeTcs u
COBEPIIEHCTBYETCS YMEHHME CTPOUTH MAaTEMaTUYECKYyI0 MOJENb pealbHON
CUTYalllH, MMPUMEHATh 3HAHMS, TIOJyYECHHBIC TIPH M3yYEeHUN Y4eOHOTO Kypca, JUIs
pELIeHHs] CaMOCTOSITENIbHO CPOPMYIUPOBAHHON MAaTeMAaTUYECKON 3aJauM, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopepkaTenbHO-MeTOAMYCCKas TUHUS «YUHcla W BBIUMCICHUS) 3aBepIIacT
dbopMHupOBaHNE HABHIKOB HCIIOJIB30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOTO 001ero oOpa3zoBanus. Ha ypoBHe cpemnero oOmiero
oOpa3zoBanus o0coboe BHUMaHuE yaensercs (GOPMHUPOBAHUIO  HABBIKOB
pPaIMOHAJILHBIX BBIYKMCICHUN, BKIIOYAIONIUX B CEOS HMCIIOJIB30BAHUE PA3ITMUHBIX
dbopM 3amucu 4YKClIa, YMCHHE JeNIaTh NPUKUIKY, BBITOJHATH MPUOIMKEHHBIC
BBIUMCJICHUS, OICHWBATh YKCIIOBHIC BBIPAKCHHs, pabOTaTh ¢ MAaTeMaTHUYCCKHUMU
KOHCTaHTaMHU. 3HAKOMbIE OOYYAIONIMMCS MHOXKECTBA HATYPaIbHBIX, IIEIBIX,
pPaIMOHALHBIX W JICUCTBUTENBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXKECTBOM
KOMIUICKCHBIX 4YHCeN. B KaXIoM U3 J3TUX MHOXKECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHBIE €My cHelupUYecKue 3a7adyd ¥ OIepaluu: JeJeHHe HaIelo,
ONEpUPOBAHME OCTaTKaMU Ha MHOXKECTBE LIENBIX YHCEN, OCOoOble CBOMCTBA
pPaAIMOHAIILHBIX M UPPAlMOHAIBHBIX YHCEI, apu(PMETHUSCKHE OIepaIluy, a TakKe
U3BJICYCHUE KOPHS HATYpPaJIbHOW CTETICHHM HAa MHOXKECTBE KOMIUICKCHBIX YHCEIL.
brnarogaps mocienoBaTeIbHOMY PACIIMPEHUIO KPyra HCIONb3YEMBbIX YUCET U
3HAKOMCTBY C BO3MOJKHOCTSIMU MX TPUMEHCHHS ISl PEIICHHS Pa3jUYHBIX 3a/1a4
dbopMupyeTcst TpeacTaBICHUE O €IWHCTBE MATEMAaTUKH KaK HAYKH W €€ pOJId B
MIOCTPOCHUH MOJIENIEH pearbHOT0 MHUpa, IMHUPOKO HCHOIB3YIOTCS 0000IIeHne u
KOHKPETHU3AIIHS.

Jluaus «YpaBHEHHS W HEPABEHCTBA» pCaIM3yeTCs Ha TMPOTSHKCHHH BCETO
oOydeHHs] Ha YPOBHE CpeqHEero ooOIero o0pa3oBaHMs, MOCKOJIBKY B KaXIIOM
paznene IlporpaMMbl NHpeaycCMOTPEHO pElHIeHHE COOTBETCTBYIOIIMX 3anad. B
pe3ynbrare oO0ydaroluecs OBJIAJEBAOT Pa3IMYHBIMU METOJAMM  pPELIEHUs
paAIMOHANILHBIX, UPPAlMOHAIBHBIX, IMOKA3aTENbHBIX, JOTapUPMUYECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHWH, HEPABEHCTB MW CHUCTEM, a TakkKe 3ajad,
comepkamux mapameTpbl. [lodydeHHbIE yMEHHS MIUPOKO HCIOJB3YIOTCS TpHU
uccieloBaHuU (YHKIMUA C TOMOIIBIO MPOU3BOHOM, MPU PEHICHUU MPUKIIATHBIX



3a/lay M 3a7]a4 Ha HaXO0XKJICHHE HauOOJIBIINX U HAUMEHBIINX 3HAYCHUH (QPYHKIUU.
JlanHas conepaTesbHasl JUHUS BKJIIOYaeT B ce0s Takxke (opMUpOBaHUE YMEHUN
BBITIOJIHATH  pacu€Thl 1o  QopMmyiaM, MpeoOpa3oBaHUs  PAIMOHAIBHBIX,
VUPPAlMOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUM, a TAaKKE BBIPAKEHUM,
colepKalllux cTeneHu u Jjorapudmel. biaromaps u3ydeHuio anreOpanveckoro
Marepuana  IOPOUCXOAUT  JajbHEWIIEe  pa3sBUTHE  ANTOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINUICHUS O0y4aromuxcs, (OPMUPYIOTCS HABBIKH JETYKTHBHBIX
paccykneHui, paboThl €  CUMBOJBHBIMA  (OpMaMH,  TPEACTaBICHUS
3aKOHOMEPHOCTEM W 3aBUCUMOCTEl B BHJE PAaBEHCTB M HEpaBEHCTB. AnreOpa
npemiaraet d(PQGEeKTUBHbIE HWHCTPYMEHTHI [JIi PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HArJSIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKA HAYKH.

ConepxatenbHo-MeToMuecKass JUHUS «DyHKIMUM U Tpaduku» TECHO
nepervieTaeTcs ¢ APYTMMHU JMHUAMH Y4€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3a4a€T MOCIIENOBATENBPHOCTh U3YUEHUs MaTepuana. M3yuenue creneHHou,
MOKa3aTeILHOM, JIOTapU(MHUIESCKON U TPUTOHOMETPUUSCKUX (QYHKIIMMA, X CBOMCTB
u rpaduKoB, UCTONIB30BaHUE (DYHKIUN IS pelieHus 3aaad U3 APYruX y4eOHBIX
MPEIMETOB U PEATbHON KU3HU TECHO CBSI3aHO KAK C MAaTEMATHUYECKUM aHAIU30M,
TaK M C pEIICHUEM ypaBHEHUW U HepaBeHCTB. [Ipu sToM Oosbllioe BHUMAaHUE
yaensetrcss GOpMUPOBAHUIO YMEHHUS BbIpa)kaTh (HOpMyJIaMu 3aBUCUMOCTU MEXKIY
pa3IMYHBIMU BEIMYMHAMH, HCCIIEIOBATh MOJy4YEeHHbIE (DYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi copepKaTeIbHOW JTMHUK HAllEJICH Ha Pa3BUTHE YMEHUH
U HaBbIKOB, IO3BOJSIONIMX BBIPAXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
pasnmuuHON (opMe: aHAIUTHYECKOH, rpaduyeckoi U ciioBecHo. Ero msydenue
CIOCOOCTBYET Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
000011I€HNI0 U KOHKPETU3AIH, UCTIOIb30BAHUIO AHAJIOTUH.

ConepxarenbHas nuHus «Hadama MareMatudeckoro aHanau3a IMO3BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYr KaK MaT€MaTUYECKUX, TAK U MPUKIAJHBIX 33/ad4,
JOCTYMHBIX OOYyYalolUMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTH CTPOHUTH
rpauKu  CIOXHBIX (YHKIUH, OMpPENEeisaTh WX HAWOOJbIINE W HAWMEHBIINE
3HAUEHUS, BBIYHMCIATH IJIOmAnu (Guryp u oOBEMBI Tell, HaXOJUTh CKOPOCTH U
yCKOpeHHsi TmporeccoB. [laHHasi coaepkaTeibHas JMHUS OTKPHIBAET HOBBIC
BO3MOXHOCTHA TOCTPOEHHSI MAaTeMaTUYECKUX MOJENEed pealbHbIX CHUTYyalui,
MO3BOJISIET HAXOAWTh HAWJIYYIIEe pEIICHWE B NPUKIAIHBIX, B TOM YHUCIE
COLIMAIbHO-2KOHOMHUYECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTHYECKOIO
aHaju3a CIOCOOCTBYET pPa3BUTUIO aOCTPaKTHOro, (GOpMalbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINIJICHUS, (OPMHPOBAHUIO YMEHHI PacClO3HABATH MPOSIBICHUS
3aKOHOB MaTeMaTHUKH B HayKe, TEXHUKE U HcKyccTBe. OOydaromuecs y3HAKT O



BBIJIAIONINXCSL PE3y/bTaTax, IMOJYYCHHBIX B XOJ€ pPa3BUTHA MaTeMaTHUKH Kak
HAyKH, 1 00 UX aBTOpaXx.

ConepxaTenbHO-MeTOIuUecKast TUHUS «MHOXKeCTBa U JIOTHKa» BKJIIOYAET B
ce0si PJIEMEHTHl TECOPUM MHOXKECTB W MaTEeMaTUYECKOW JIOTHKU. TeopeTHKO-
MHOECTBEHHBIE MPEICTABIICHHS TPOHU3BIBAIOT BECh KYPC MIKOJIBHOM MaTEMaTUKHU
U TMpeIararoT Haubojiee YHHUBEPCAIbHBIM S3BIK, OOBECIMHSIONIMN BCE Ppa3eiibl
MaTeMaTUKd M €€ TMPUIIOKEHUM, OHHU CBS3BIBAIOT pPa3HbIE MaTeMaTHYECKHE
JUCHIUIUIMHBI W WX TPUIIOKEHUS B eauHoe 1enoe. [loaToMy BaxkHO 1aTh
BO3MOXKHOCTh OOy4YaronieMycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHON MaTEMaTHKH M HCIIOJB30BaTh €T0 JJIA BBHIPAKCHHUS CBOMX MBICTIEH.
JlpyruM BaXKHBIM TMPHU3HAKOM MaTEMAaTHUKU KaK HAayKd CJeAyeT TMpU3HaTh
CBOMCTBEHHYI0 €M CTpPOrocth OOOCHOBaHUN U CJIEIOBAHHE OINpPEAEIEHHBIM
npaBujaM  I[OCTPOCHUS  JOKa3aTeJbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKU CIIOCOOCTBYET pa3BUTUIO JIOTUUECKOTO MBbIIUICHUS
00y4Jarommxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHSI Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHUYECKOTO MBIIIICHUS.

B yueGHOM Kkypce «AnreOpa W Hayajla MaTeMaTHYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJICIMPOBAHUS, KOTOPhIC MPU3BAHBI
crocoOcTBOBaTh (OPMUPOBAHUIO HABBIKOB TIOCTPOCHUSI MOJENEH peaibHbIX
CUTyallul, HUCCIEOBaHUSA O3TUX MOJEJNeH C TMOMOIIbIO ammapara anredopbl u
MaTeMaTUYECKOTO aHajdn3a, WHTEPHpPETAllMH IOJIYyUYCHHBIX pPE3yJIbTaToB. Takue
3aJ]aHUsl BIJICTCHBI B KAXKIBIM U3 pa3/iesIoB IPOrpaMMbl, TOCKOJIBKY BECh MaTepHall
y4eOHOT'0 Kypca IITUPOKO HMCIOJIB3YEeTCS I pelieHus MPUKIAIHBIX 3amad. [lpu
pelIeHNd  pEAbHBIX  MPAaKTUYECKUX  3ajJad  OOydJaroliuecs  pa3BHBAIOT
HAOII0aTEeIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJI30BaTh ~ AHAJOTUIO, 00001IaTh W  KOHKPETU3UPOBATH  MpoOJeMy.
JlesaTenbHOCTh 1O (OPMUPOBAHHMIO HABBIKOB PEIICHUS TMPUKIAJHBIX 3a/1ad
OpraHU3yeTCs B MPOIIECCE U3YUYEHHUS BCEX TEM yueOHOro Kypca «Anredpa u Hayasa
MaTeMaTUYECKOTO aHATU3a.

Ha wusyuyenume yueOHOro Kkypca «AnreOpa W Hadaja MaTEeMaTHYECKOTO
aHanuza» orBoauTca 272 4vaca: B 10 kimacce — 136 yacoB (4 yaca B Hegeno), B 11
kiacce — 136 JacoB (4 yaca B HEAEIO).



COJAEPXAHUME OBYYEHMUA
10 KUIACC

Yucsia v BbIYUCTICHUS

Panrionanbubie uncna. OOBIKHOBEHHBIE U JECATHYHBIE JIPOOM, MPOLIECHTHI,
OeckoHeuHble mepuoandeckue aApodu. Ilpumenenue npoOell W MPOLIEHTOB IS
pelLIEHUs TTPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIC 3HAHUN U PEATbHON KU3HMU.

JleicTBuTenbHplE 4YHcia. PanuMoOHaIbHBIE W HWPpALMOHAIBHBIE YHCIA.
ApudmeTndyeckue  omepandd ¢ JCHCTBUTENIBHBIMH  4uclIamMH.  Moayib
NEeUCTBUTEIIBHOTO YHCJa U ero cBocTBa. [Ipubnvk€HHbIC BBIUMCIICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUM.

Crenenp ¢ 1nenpiM mnokaszateneM. buHom Herootona. Hcenosb3oBanue
noaxoAsie GopMbl 3aNTUCH NEUCTBUTEIBHBIX YUCEN JJISI PEIICHUS MPAKTUYECKUX
3a7a4 ¥ NMPEACTABICHUS TaHHBIX.

ApudMeTHIeCKU KOPeHb HATypaJbHOW CTETICHH M €TI0 CBOWCTBA.

CreneHb ¢ pauuMOHAJIBHBIM IIOKa3aTelleM U €€ CBOWCTBAa, CTENEHb C
JNEUCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uncma. CpoiictBa jorapudma. JlecsiTUUHBIE U HATypaJibHBIC
JaorapuQpmsl.

CuHyCc, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHHYC U ApKTaHT€HC YMCJIOBOTO ApTyMEHTA.

YpaBHeHUs] M1 HEPABEHCTBA

ToxaecTBa W TOXACCTBEHHBIE TMpeoOpa3oBaHusd. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE ypaBHEHUS U ypaBHEHUs-cliecTBUA. HepaBeHCTBO,
pelleHrEe HEPaBEHCTRA.

OcCHOBHBIE METObI PELIECHUS 1IEJIBIX U JTPOOHO-pAIMOHATBHBIX YPaBHEHUM U
HEPAaBEHCTB. MHOTOWIEHBI OT OJIHOM IEpPEeMEHHOU. JleneHue MHOrowieHa Ha
MHOTO4YIEH ¢ ocTtaTkoM. Teopema be3y. MHorowieHsl ¢  LEJIBIMH
kodpdurmenramu. Teopema Buera.

[IpeoOpa3oBaHus YNCTOBBIX BBIPAKEHUM, COEPKAIINX CTEIIEHU U KOPHHU.

HppaunonanbHbie YpaBHEHUSL. OcHOBHbIE METO/IbI peLIeHus
YMppalMOHAIbHBIX YPABHEHUM.

[TokazartenbHble ypaBHEHUs. OCHOBHBIE METOJbl PEHICHUS] MOKA3aTEIbHBIX

YPaBHEHUM.

[IpeoOpazoBaHue BbIpaKEHUM, COAEPIKAIINX JTOTAPUPMBI.

Jlorapudmudeckue YpaBHCHHSI. OcHoBHBIE METO]IbI peIIeHHS
Jorapu(MUIECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIBI. [IpeobpazoBanue

TPUTOHOMCTPUICCKUX BLIpa)I(eHHﬁ. Pemenue TPUTOHOMCTPUYICCKUX ypaBHeHPIﬁ.



Pemenne cucrem IHMHEWHBIX YpaBHEHUWU. MarTpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHui. Ornpenenuresib MaTpUIbl 2X2, €ro Te€OMETPUYECKHUUA CMBICT H
CBOICTBA, BBIYMCIICHUE €r0 3HAYEHMUS, MPUMEHEHUE OMPEACTUTENS ISl PEeIICHUS
CHCTEMBl JIMHEMHBIX ypaBHEHUU. PenieHue npUKIagHBIX 33a4a4 C IOMOUIBIO
CUCTEMBbl JIMHEWHBIX YypaBHeHMHU. McciegoBaHue IIOCTPOCHHOM MOJEIU C
MIOMOUIBIO MATPHUIL] U OIIPEACTUTENEH.

[TocTpoeHne MateMaTH4eCKMX MOJEIEH PEAIbHOM CUTYyalUH C MOMOILBIO
YpaBHEHUN W HEPABCHCTB. lI[prMeHeHWE ypaBHEHUW W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/lad U 3a7a4 U3 Pa3IMYHBIX 00JacTel HAyKu M peaibHON
KU3HH.

DyHKIUHA U TPAaPUKHU

OyHKIMA, crnocoObl 3aaanus (yHKUMUA. B3auMHO oOpaTHble (QYHKIMH.
Komnoszunusa ¢ynkumit. ['paduk ¢GyHKIMM. aeMeHTapHble TpeoOpa3oBaHUs
rpauKOB (yHKIIHIA.

OO6mactp ompeneneHus 1 MHOXECTBO 3HadeHW QyHkiuu. Hymm ¢yHKImn.
[TpomexyTkn 3HakomocToHCTBA. YETHBIC 1 Heu€THbIe PyHKIMU. [lepuonnueckue
byakuuu. [IpomMexyTKn MOHOTOHHOCTH (YHKIIMU. MakCUMyMbl ¥ MHHHUMYMBI
dbynkuun. Haubomnbiiiee u HauMeHblee 3Ha4eHUS (PYHKITUU HA TPOMEXKYTKE.

Jlunelinas, kBaJapaTUyHas W JAPOOHO-TMHEHHAs (QYHKIMU. DJIEeMEHTapHOE
UCCJIEJIOBAaHUE U MTOCTPOCHHUE UX TPadUKOB.

CrenenHasi (GyHKIMS C HATypaldbHBIM M LIeJIbIM TOoKa3zaTeneMm. E€ cBolicTBa u
rpaduk. CBoiicTBa W TrpaduK KOpHA N-0M CTemeHW Kak (yHKIUH OOpaTHOU
CTEIEHHU C HATypaJlbHbIM IIOKa3aTEJIEM.

[TokazarenvHass u jorapudmudeckas (QYHKIMHA, UX CBOMCTBA M TPadUKH.
HcnonwszoBanue rpadukoB GyHKIMHA 1J1s1 pelieHrs YpaBHESHUM.

TpuronomeTpuyeckas OKpPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUECKUX
GyHKIMI 4UCITIOBOTO apryMeHTa.

OyHKIIMOHAIIBHBIE 3aBUCUMOCTH B PEAJbHBIX MPOLECCAX W SABJICHUSX.
I'paduku peanbHbIX 3aBUCUMOCTEH.

Havana maTemaTu4ecKoro aHajin3a

IlocimeqoBaTeIBLHOCTH, CIOCOOBI 3aJaHMs ITOCJed0oBaTeIbHOCTEH. MeTon
MaTeMaTU4eCKOM WHTYKITU Y. MOHOTOHHBIE u OTpaHUYCHHBIC
nocjaeao0BaTesibHOCTU. VMCTOpHsT BOBHUKHOBEHHUSI MAaTEMAaTHMYECKOrO aHajiu3a Kak
aHanu3a 0ECKOHEYHO MaJIbIX.

ApudmeTndeckass U1 reoMeTpuueckasl nporpeccur. beckoneuyHo yObIBaroIas
reomerpuueckas mnporpeccus. CyMma OECKOHEYHO YOBIBAIOIIEH TeOMETPHYECKOM
nporpeccuu. JIMHEeNHbIN U SKCIOHEHIUMAIbHBIN pocT. Yucno e. @opmyiia CIOKHBIX
npoueHToB. Mcronp30BaHUE TMPOTrpeccHH JUIsl PEHIeHUs peajbHbIX —3ajay
NPUKJIATHOTO XapaKTepa.



HemnpepwiBHble ¢GyHKOMM W WX CBOWCTBA. Toukw pa3pbiBa. ACHUMITOTHI
rpadukoB Qyskiuii. CBoiicTBa (QYHKIIMI HENpEepbIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB ISl PEIICHUS HEPaBEHCTB. [IpuMeHEHHE CBONCTB HEMPEPHIBHBIX
byHKIMN 171 penieHus 3a1ad.

[lepBast u BTOpas nmpousBojHble PyHKIMU. OnpeaeneHue, reoMeTpuIeCcKuii u
bU3NUECKU CMBICIT IPOU3BOIHON. YpaBHEHHE KacaTelIbHOM K rpaduky QyHKIINH.

[Ipou3BojHbIE  B3JEMEHTAPHBIX  (DYHKIUH. [IpousBogHass  CyMMBl,
MIPOU3BEICHHUSI, YACTHOTO M KOMITO3HUITMH (PyHKITUH.

MHo:kecTBA U JIOTHKA

MHOX€eCTBO, OIepalyd HaJ MHOXECTBAMU W HMX CBOMCTBA. Jlmarpammbl
Oitnepa—Benna. IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO  ammapara s
OMUCAaHUSl PEATbHBIX NPOLIECCOB W SBJICHHM, NPU PEIICHUU 3aJa4 U3 APYTrUx
y4eOHBIX MPEIMETOB.

Ornpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOIO OOBEKTa, CIIE/ICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUIIBHBIE YPABHEHUSI.

11 KIIACC

Yuciaa v BbIYMCICHUS

Harypanbnabie u uensie uucna. [IpuMeHeHrne NMpU3HAKOB JIEIUMOCTH LEIbIX
yucesn, HamOonbliuid obuui nenutens (nanee — HOJl) u Haumenblee ooOiiee
kpatHoe (nanee — HOK), octatkoB o Mojayito, anroputMma EBkinuaa aj1s penieHus
3a7a4 B LIEJIBIX YUCIAX.

Kowmmnekcubie uymcna. Anrebpanyeckas W TpUTOHOMeTpuyeckas (HOpMbI
3alUCH KOMIUICEKCHOTO uuciia. Apu]MeTHYecKre ornepanri ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHue KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oil cTeneHn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILIEKCHBIX YUCEeN JJIsl peiieHus] (U3UIECKUX U TEOMETPUUECKUX 3a7ay.

YpaBHeHUs] 1 HEPABEHCTBA

CucreMa W COBOKYNHOCTh YpPAaBHEHUMHM M HEPAaBEHCTB. PaBHOCHWIIBHBIE
CHCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHX  YPaBHEHHMH ¢  IIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PellieHne TpUroHoMeTpuyeCKuX HEPaBEHCTB.

OCHOBHBIE METOJBI PEIICHUs I[OKa3aTeIbHbIX U  JOTapu(pMUYECKUX
HEpPABEHCTB.

OCHOBHBIE METO/IBI PEHICHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS CUCTEM M COBOKYNHOCTEW pPalMOHAIBHBIX,
UPPALMOHANIBHBIX, TOKA3aTEIbHBIX U JTOTAPUPMUYECKUX YPABHECHHIA.

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMMU.



[IlpumeHeHne  ypaBHEHHMH, CHUCTEM M  HEPABEHCTB K  PEUICHUIO
MaTeMaTHYeCKUX 3a7ad W 3ajad M3 Pa3IMYHbIX 00JIaCTe HAyKU W peaibHOU
YKU3HU, UHTEPIPETALINS TTOJTYUEHHBIX PE3yJIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommosuruu ¢ynkuuii. ['eomeTpuueckue oOpa3bl ypaBHEHUU WU
HEPaBEHCTB Ha KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpudeckue GyHKINUU, UX CBOWCTBA U TPAPUKH.

I'paduyeckne Meroanl pelIeHUS ypaBHEHHH W HepaBeHCTB. ['paduueckue
METOJbI pEUICHU 3a7a4 C MapaMETPAMMU.

Ucnonw3oBanue rpadukoB (YHKIUNA 111 HMCCIIEAOBAHUS MPOIECCOB M
3aBUCUMOCTEH, KOTOPBhIE€ BO3HUKAIOT MPU PEIICHUM 3a7ad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATBHOM KU3HU.

Hauana MaTeMaTH4eCKOro aHajau3a

[Ipumenenune mpou3BOJHON K UCCIEAOBAaHUIO (QYHKIIMH HA MOHOTOHHOCTbH U
sKcTpeMyMbl.  HaxoxIeHne  HauOOJbIIEr0o YW  HAMMEHBLIErO0  3HAYEHUH
HENPEPHIBHON (PYHKITUU HA OTPE3KE.

[IpumeHeHre TPOU3BOAHON MJIsI HAXOXKJACHUS HAWIYYIIEro peIIeHUs B
NPUKIAOHBIX 3aJayax, i1 OINpENeJeHUs CKOPOCTH M YCKOPEHHUS Ipolecca,
3a1aHHOTO (hOPMYJION MU TpauKOM.

ITepBooOpa3Hasi, OCHOBHOE CBOWCTBO TIepBOOOpa3HbIX. IlepBooOpa3HbIC
anemMeHTapHbIX QyHKIUA. [IpaBuiia HaX0XAEHUS TEPBOOOPA3HBIX.

WNurerpanin. I'eomerpuueckuii CMBICII MHTETpasa. Berunciienue
onpenenéHHoro uHTEerpaa mo dpopmyne Herorona-Jleitonuna.

[Ipumenenue uWHTErpana s HAXOXKICHUS IUIOIMIANed IUIOCKUX (QUryp u
00BEMOB T€OMETPUUECKHUX TEJ.

[Ipumepsl pemienuit nudQepeHranbHbIX ypaBHEHUH. MareMatuyeckoe
MOJCIMPOBAHUE pPEATbHBIX TPOLECCOB C TOMOIIbI au(pdepeHIHaTbHBIX
YpPaBHECHUM.



INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHMA VYUYEBHOI'O KVYPCA
«AJIT'EBPA n HAUYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIMI VPOBEHbB) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa’KaaHCKOr0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH TPAKTAHCKON MO3UIIMU 00YHAIOUIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJieHa  POCCHMCKOTO  OOINEeCTBA,  NPEACTABICHHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
Ipoleayp TpaxaaHCKoro oOmiecTtBa (BBIOOPHI, OMPOCHI M JAPYroe), yMeHHue
B3aUMOJICHICTBOBATh C COLMAJIIBHBIMM HMHCTUTYTAMHU B COOTBETCTBHUHM C HUX
GYHKIUSMU U Ha3HAYEHUEM,;

2) IaTPUOTHYECKOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh POCCHMCKON TPaKTaHCKOW HMJICHTHUYHOCTH, YBaKCHUS K
IPOILIJIOMY W HACTOSIIEMY POCCUHCKON MaT€MaTHKH, HUEHHOCTHOE OTHOIIECHHE K
JOCTHXKCHUSIM POCCUMCKUX MaTEMaTUKOB U POCCUMCKON MaTeMaTUYECKOU IITKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTMIKCHMM B JPYrUX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHUE JTYXOBHBIX LIEHHOCTEH POCCHIICKOro Hapoja, chopMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMS, STUYECKOrO MOBEACHUS, CBS3aHHOTO C MPAKTHYECKUM
NPUMEHEHHEM JIOCTWKEHUM HAayKH U JESITENbHOCTHIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYAYIIIETO;

4) 3¢TeTHYEeCKOIr0 BOCITUTAHMSI:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYAs JCTETHUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a7a4, PEIICHUM, paCCYXKIECHNUNU, BOCHIPUUMYNBOCTD
K MaTeMaTUYECKUM acleKTaM Pa3InYHbIX BUJIOB UCKYCCTBA;

5) pu34ecKoro BOCIUTAHUS:

chOpMHPOBAHHOCTh YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HAHUS B
UHTEpecax 3I0pOBOTO U 0€30MmacHOro o0pas3a *KU3HHU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBBIO (3I0pOBOC MHUTaHUE, COATaHCUPOBAHHBIA PEXUM 3aHATHU U
OTIIbIXa, peryysipHas u3znueckasi akTUBHOCTD), (DU3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHSITUSX CIIOPTUBHO-03/I0POBUTEIBHOMN NEATEbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS

FOTOBHOCTh K TPYyAY, OCO3HaHUE IIEHHOCTH TPYAOIIOOUS, HHTEpeC K
pa3nuuHbiM  cepam  TpodecCHOHATBHOM  JEATEIBbHOCTH, CBS3aHHBIM  C
MaTeMAaTHUKON M €€ MNPUIIOKEHUSIMH, YMEHUE COBEpIIAThb OCO3HAHHBIA BBIOOP
Oynymed mnpodeccun | pearnu30BbIBAaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHUI0 U
caMOoOOpa30BaHUI0 HA TMPOTHKCHUH BCEH JKW3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JIOTU4€CKOTO BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh  IKOJOTUYECKOW KYJIbTYyphbl, TOHUMAHHUE BIUSHUS
COI[MATbHO-3KOHOMUYECKHUX MPOLIECCOB HAa COCTOSIHUE MPUPOJHOW U COLMATIBHOU
cpezbl, OCO3HaHUE II100abHOTO XapaKTepa AKOJOTUYECKUX MPOoOIeM, OpUEHTALINS
HAa TPUMEHEHHE MAaTeMaTUYECKHX 3HAHUW JUIsl pelIeHHs 3agady B o0JacTu
OKpY’)Karoulel cpelpl, IJIAHUPOBAHWE IIOCTYNKOB M OLEHKHM HX BO3MOXKHBIX
MOCJICJICTBUH JJI OKPY>KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOI'0 TO3HAHUSA

c(hOpMUPOBAaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAayKM M  OOIIECTBEHHOM  MPAKTUKH, TMOHHUMAaHUE
MaTeMaTHYeCKON HayKu Kak cgepbl 4YeIOBEUECKOW AesSTEeIbHOCTH, 3TaloB €€
pa3BUTUA M 3HAYUMOCTH IS PAa3BUTHUS UUBWIM3AIUU, OBJAJECHUE SI3bIKOM
MaTeMaTUKd M MaTEMaTHYEeCKOM KyJIbTYpOll KakK CpEICTBOM IO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBJISATH MPOCKTHYIO W HCCIEAOBATEIBCKYIO JEATeIbHOCTD
WHJMBUIYaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble jornyeckue AeMCTBUA:

BBISIBIIAITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKHM MaTeMaTHYECKHUX
OOBEKTOB, TOHSITHH, OTHONIEHWH MEXIYy TMOHATHSIMU, (HOPMYIHPOBATH
OTpe/ieSIeHUsI TIOHATHM, YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KIacCUDUKAIINU,
OCHOBaHUs JIJ1s1 0000IIEHUS U CPaBHEHUSI, KPUTEPUU MTPOBOJAUMOTO aHAJIU3A;

BOCIIPUHUMATh,  (opMynupoBaTh W  MOpPeoOpa3oBbIBATh  CYXKIACHUS:
YTBEPAUTENbHBIE U OTPULIATEIIbHBIC, EJUHUYHBIE, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOJIOJCHUSX U YTBEPKICHUSAX, Mpejaratb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUN;

JenaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUEHUN 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM
(mpsiMBbI€ ¥ OT MPOTUBHOI0), BBICTPAUBATh ApTyMEHTAIIUIO, IPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHL, 000CHOBBIBATH COOCTBEHHBIE CYKACHUS U BHIBO/IBI;

BBIOMpPATh CIOCOO pelieHus Yy4yeOHOM 3amauM (CpaBHUBATh HECKOJBKO
BapMAHTOB  pelIeHHs, BbpIOMpaTh  Haubonee MOAXOASIMIMA ¢ y4€TOM
CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUECR).



Ba3oBble ucciaeaoBaTe/IbCKHe JeliCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCJICIOBATCIbCKMH WHCTPYMEHT IIO3HAHMS,
dbopMyIHpoBaTH  BOTPOCH,  (UKCUPYIONIME  TNPOTHUBOpEUYHE,  MpodIeMy,
yCTaHABJIMBATh MCKOMOE W JIaHHOE, ()OPMUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH
CBOIO TIO3UIINIO0, MHCHHUE;

MPOBOJUTH CAMOCTOSATEIFHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT, MCCIICIOBAHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTEMAaTHIECKOTO OOBEKTA, SBICHMUS, MIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKy 00bEKTaMU, SBICHUSMH, ITPOILIECCAMH;

CaMOCTOSITENLHO (OPMYIUPOBATh OOOOIICHHMS M BBIBOABI IO pPe3yjbTaTaM
NPOBEIEHHOTO  HAOJIOJACHUS, HCCICAOBAHMS, OIICHUBATH  JIOCTOBEPHOCTH
TIOJTYYCHHBIX PE3YIbTaTOB, BHIBOJAOB M 0000IIECHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIecca, a TaKKE BBIIBUTATh
MIPEIIOIIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undopmanuei:

BBISIBJIATh JA€PUIUTHI WHGOPMAIINH, TaHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOTIPOC U JIJIsI PEIICHHUS 3a]1a4H;

BBIOMpATh WH(GOPMAIIMIO U3 UCTOYHHUKOB Pa3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATH HHPOPMAIIMIO PA3IMYHBIX BHUAOB U
dbopm npecTaBICHUS;

CTPYKTYpHpOBaTh HH(OpPMAIUIO, MPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WLTIOCTPUPOBATH TPadUIECKU;

OIICHUBATh HaAEKHOCTh uHpOpMATTIH 1o CaMOCTOSITETHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMmyHuKkaTHBHBbIE YHUBEPCAJbHbIE yUeOHbIe AeicTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYIUPOBATH CYXKJCHUS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU OOIIEHHUS, SICHO, TOYHO, T'PAMOTHO BBIpaXXaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX U THUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOAYy PEIICHUs 3a7ayH,
KOMMEHTHPOBATh MOJYYECHHBINA PE3yJIbTAT;

B XOJIe¢ OOCYXKIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJieMbl, pellaeMol 3ajJaud, BBICKA3bIBaTh WU, HAIlCJIEHHbIE Ha ITOHUCK
pelIeHus, COIMOCTaBISATh CBOM CYXICHUSI C CYXICHHSIMH JIPYTUX YYaCTHUKOB
nuasnora, oOHapy>KMBaTh pa3jIMuMe€ U CXOACTBO TMO3UIIMH, B KOPPEKTHOH (opme
dbopMynupoBaTh pa3HOIIacusi, CBOU BO3PAKEHUS;

MPEJICTABIATh PE3YJAbTAaThl PEIICHUs 3aJaud, IKCIICPUMEHTa, UCCIIEIOBaHNUS,
MPOEKTa, CAaMOCTOSITEJIbHO BBIOMpPATh (OpMaT BBICTYIUICHUS C YYETOM 3ajad
MPE3EHTALMN U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHBIC YHHBepCaJIbHbIEe Y4eOHbIE 1efiCTBUSA



Camoopranuszanms:

COCTaBJIATH IUJIaH, AJITOPUTM PEIICHUs 3a]jauH, BEIOUpPATh CIIOCOO pelieHus ¢
y4€TOM HMMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ YIYETOM HOBOUM MHGOPMAIUU.

CaMOKOHTPOJIb, SMOIMOHAJILHbIA MHTE/LJIEKT:

BJIAJETh HABbIKAMM  [O3HABaTE€IbHOW  pedJeKCHMH  KaK  OCO3HaHUs
COBEpIIAEMBbIX JCHUCTBUN U MBICIUTENBHBIX MPOLUECCOB, UX PE3yJbTATOB, BIAAECTh
croco0amMu CaMOIIPOBEPKH, CAMOKOHTPOJISL Tpollecca W pe3yibTaTa penieHUs
MaTeMaTUYECKOM 3aJauH;

IPEeABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a/1a4H,
BHOCUTb KOPPEKTHBBI B JACSATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX,
HaWJIEHHBIX OLIMOOK, BBISBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa IEJIH U YCIOBUSAM, OOBACHITH IPUUUHBI
JOCTH>KEHUSI WM HEAOCTHXKEHHS PE3YJIbTAaTOB JEATEIIbHOCTU, HAXOAUTh OLIMOKY,
JaBaTh OLIEHKY NPHUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATEJIbHOCTh:

MOHUMATh U HCIOJB30BaTh MPEUMYIIECTBA KOMAHJAHOM U WHIAUBUAYaJTbHOU
paboThl TpH pelieHuH Y4YeOHBIX 3aJad, MNPUHUMATh I1eJb COBMECTHOM
NEeSATeNIbHOCTH, TUJIAHUPOBATh OPTaHHU3allMI0 COBMECTHOM palOoThl, pacmpenensiTh
BUJIbI palOT, J[JOroBapuBaThCsi, OOCYXKIaTh TMPOIECC M pe3ylbTar padoThI,
000011aTE MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B I'PYMIOBEIX (hopmax paboThl (0O0CyxaeHus, 0OMEH MHEHHIA,
«MO3TOBbI€ INTYpPMBI» W WHBIC), BBIMNOJIHATH CBOK YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JEUCTBUS C JPYIMMHU YJI€HAaMH KOMAaHIbl, OLIEHUBATh
KaueCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K koniy oOyuyenus B 10 kjacce oOydaromuiics MOMYYUT CIEAYIOIINE
NpEeIMETHbIE Pe3yJabTaThl MO OTIACIBHBIM T€MaM paboyeil MporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaaa MaTeMaTUYECKOTO aHaINu3ay:

Yucia v BIYMCICHUS:

CBOOOJIHO OIEPUPOBATH IMOHATHSAMU: PAIMOHAIBHOE YHCIIO, OECKOHEUHAs
nepuoanueckass JapoOb, TMPOIEHTHI, HMpPpALMOHATBHOE YHUCJIO, MHOXECTBa
pallMOHATBHBIX U IEUCTBUTEIBHBIX YHCEI, MOAYJb JEUCTBUTEIHLHOTO YUCIIA;

MPUMEHATh JpOoOM W MPOUEHTHI [JIsi PEIICHUS MNPUKIAJHBIX 3a7ady U3
Pa3IMYHBIX OTPACIIC 3HAHUMN U PEATbHOM KU3HU;

IPUMEHSTH MPUOIMKEHHBIC BEIYMCIICHUS, TIPABUIIA OKPYTIICHUS, PUKUJIKY U
OIIEHKY pe3yJIbTaTa BEIYUCIICHU;



CBOOOJHO OMEepUpPOBaTh TMOHSATHUEM: CTENEeHb C IENbIM IOKa3aTesem,
UCITIOJIB30BATh MOAXOAITYI0 (OPMY 3aMMUCHU JEUCTBUTEIBHBIX YUCEIT IJIs PEIICHUS
MPAKTUYECKUX 3a/1a4 U NPEJACTABICHUS TAHHBIX;

CBOOOJIHO OMEPUPOBATH MOHATUEM: apUPMETHUYECKUN KOPEHb HATypabHOU
CTEIICHU;

CBOOOJIHO ONEPUPOBATH MOHSATUEM: CTETIEHb C PAllMOHATBHBIM MTOKa3aTeNeM;

CBOOOJIHO ONEpPUPOBATh MOHATHUSMU: JOTapudM dYHUCHa, AECATUUYHBIE WU
HaTypaJbHbIC JOTAPUPMBI,

CBOOOJHO OMEpUPOBAThH MOHATUSMH: CUHYC, KOCHHYC, TAaHT'€HC, KOTAHTE€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, aPKKOCHUHYC M APKTAHT€HC YKMCIOBOTO
apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJIHO OIEpUPOBATH MOHATUSIMU: TOXKJIECTBO, YPAaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHUS U YPABHEHUS-CIIEICTBUSI, PABHOCHIIBHBIE HEPABEHCTBA;

NPUMEHSTh pa3IMYHbIe METOAbl PEIICHHUS PalUOHAIBHBIX M JIPOOHO-
pallMOHANIBHBIX YpPaBHEHUM, MPUMEHATh METOJ MHTEPBAJIIOB ISl PEIICHUS
HEpPABEHCTB,;

CBOOOJIHO OMNEPUPOBATH TMOHSTUSIMHU: MHOTOYJIEH OT OJHOW TMEePEeMEHHOM,
MHOTOWIEH C MeJbIMH KOI(P(DUIIMEHTAMH, KOPHU MHOTOWICHA, MPUMEHSThH
JeJICHHE MHOTOYJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL pELICHUS 3a/1a4;

CBOOOJHO OMEpUpPOBaTh TMOHATUSMU: CHUCTEMa JIMHEWHBIX YpaBHEHH,
MaTpula, ONpPENENUTENb MaTpUlbl 2 X 2 W €ro TeOMETPUYECKUH CMBICIH,
UCIIOJIb30BaTh CBOMCTBA OIpeneauTessi 2 X 2 1yl BbIYUCICHUS €ro 3Ha4YeHus,
NPUMEHSTh ONPEACIUTENN [JIsi PEIICHUS CUCTEMbl JIMHEWHBIX YpaBHEHU,
MOJIETIMPOBATh PEANbHBIE CUTYAllMU C MOMOIIBI0 CUCTEMBI JIMHEWHBIX YPaBHEHUN,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIM C IOMOIIBID MATPULl U OIpPEACIUTEIIEH,
WHTEPIPETUPOBATH MOJYYEHHBIN PE3yJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA JEHCTBUM C KOpPHSAMHM [JJisi IpeoOpa3oBaHUs
BBIPAKCHUI;

BBITIOJIHSTH TTPe00pa3oBaHUs YUCIOBBIX BRIPAKECHHM, COIEpIKAIIIUX CTEIIEHH C
palMOHABHBIM IT0KA3aTEJIEM;

UCITIOJIb30BAThH CBOMCTBA JorapupmMoB JUTS npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIpaKeHUH;

CBOOOJIHO OMEpHUPOBATh MOHATUSIMU: UpPpPAIlMOHAIbHBIC, IMOKA3aTEIbHbIE U
Jorapu(pMUYeCcCKue YpaBHEHUS, HAXOIUTh UX PEIICHHS C IOMOIIbI0 PABHOCHIIBHBIX
IIEPEXO0I0B WJIM OCYLIECTBIISIS IPOBEPKY KOPHEW;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpUUECKHE (POPMYIBI sl TpeoOpa3oBaHMUs
TPUTOHOMETPUUYECKUX BhIPAKEHUN;

CBOOOJHO ONEpUpPOBaTH TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh  HEoOXOoauMble  (QOpMyNbl Uil  pPEHIeHUs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPaBHEHU;

MOJICJIUPOBATh pEalbHbIE CUTYallUM Ha S3bIKE aireOpbl, COCTaBIATh
BBIPQ)KEHUS, YPaBHEHUs, HEPABEHCTBA [0 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
MOCTPOCHHBIE MOJIEINIM C UCTIOJI30BAHUEM arrapara ainreopol.

DOyHKUMU U TPAPUKH:

CBOOOIHO OINEpPUPOBATH MOHATUAMU: (QYHKIHS, CIIOCOOBI 3a1aHus GyHKIUH,
B3aMMHO oOpaTHble (YHKIMHM, KOMIO3MLMS (PyHKUMHA, Tpaduk QyHKUIUH,
BBITIOJIHSITh 3JIEMEHTapHbIe MpeoOpa3oBanus rpaduKoB GyHKIIHIM;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: O0JIACTH ONpPENENEHUS U MHOXKECTBO
3HauYeHUN (PYHKLIHH, HYJIH (PYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJIHO OIEpPUPOBaTh TMOHATUSAMU: UETHBIE W HEYETHbIE (PYHKIIHH,
nepuoauveckue (HyHKIUU, TPOMEKYTKA MOHOTOHHOCTH ()YHKIIUUA, MAaKCUMYMBI U
MUHUMYMBI (YHKUMM, HauOosblllee M HaWMEHblee 3HaueHue (QYHKIUU Ha
IPOMEXKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CTEIICHHAS] QYHKIUS C HATypaJbHBIM U
LENbIM [OKa3aTesleM, IpadHK CTENEeHHOM (YHKIMM C HaTypajJbHbIM W LIEJIbIM
nokasatesneMm, rpaduk KOpHS N-Ooi CTENEHUW Kak (PYHKIUU OOpaTHOM CTENEeHH C
HaTypaJbHBIM [T0OKa3aTeeM;

ONEpUpPOBaTh MOHATUSAMH: JUHEHHas, KBaJApaTHUdHas W JIpOOHO-JTMHEHHas
(GYHKIMY, BBIMOJTHATH JJIEMEHTAPHOE MCCIIeIOBAaHUE U ITOCTPOCHHE UX TpadUKOB;

CBOOOJHO ONEpHUpPOBATh MOHATHUSIMH: IOKa3zaTejabHas M JiorapupmMuyeckas
(GyHKIMHU, WX CBOMCTBAa M TIpaUKH, KCIOJIB30BaTh UX rpaduKu A pelIeHUs
YPaBHEHUM,

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: TPUTOHOMETPUYECKAS OKPY’KHOCTD,
ONnpeeIeHHe TPUTOHOMETPUYECKUX (PYHKIIMI YNCIOBOIO apryMEHTa;

UCMOJb30BaTh Tpapuku (QYHKUMHA JUIsI  UCCIIEJOBAHUS TPOLIECCOB U
3aBUCUMOCTEH TPH PEIICHUHU 3a7a4 U3 JAPYTUX Y4eOHBIX MPEIMETOB M PealbHON
KU3HU, BBIpaXKaTh (HOPMyJIaMu 3aBUCUMOCTH MEK/y BEIMYUHAMU;

Havajia MaTeMaTH4ecKOro aHajamu3sa:

CBOOOJHO OMNEpUPOBATh MOHATUAMM: apU(METUYECKas U TeOMEeTpUYECcKas
nporpeccus, 0ECKOHEYHO yObIBaroLas TeoMeTpuiecKasl Iporpeccus, JUMHEHHbIA U
HKCIOHEHIMAIBHBIA POCT, (POpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCUU [UIsl PEIICHHs] PEANBHBIX 3a4ad MPUKIAJIHOTIO
XapakTepa;



CBOOOIHO OTNEPUPOBATH MOHATUSMHU: MOCIEIOBATEILHOCTD, CIOCOOBI 3aJaHus
MOCJIEI0OBATEILHOCTENH, MOHOTOHHBIE W OrPAaHUYCHHBIE IOCJIEI0BATEILHOCTH,
MOHMMAaTh OCHOBBI 3apOXKAECHUS MAaTEMAaTHYECKOr0 aHalu3a Kak aHaln3a
OCCKOHECUHO MaJIbIX;

CBOOOJIHO OMEpPUPOBATh TMOHATHSIMU: HENPEPbIBHbICE (PYHKIUH, TOYKH
paspsbiBa rpaduka GyHKIMH, aCUMIITOTHI rpaduka QyHKIUU;

CBOOOJHO OMEpHpOBaTH MOHATHEM: (DYHKIIMS, HETpephIBHAS HA OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (M YHKIIUN JUIsl peIICHUS 3a/1a4;

CBOOOJHO OMNEpPUPOBATH TMOHATHUSIMU: TepBasi M BTOpas MPOU3BOJHBIE
byHKIIMY, KacaTenabHas K rpa@uKy QyHKIUU;

BBIYHCIISITh TPOU3BOAHBIE CYMMBbI, TTPOU3BEACHUS, YACTHOTO WU KOMIIO3UIIUU
NBYX (YHKIIMI, 3HATh MPOU3BOJIHBIC AJIEMEHTAPHBIX ()YHKIINIA;

HCIIOIb30BaTh T€OMETPUUYECKUI U (PU3NUYECKUN CMBICT MPOU3BOJHON MJIs
pelIeHus 3a1ay.

MHo:xecTBA U JIOTHKA:

CBOOOJHO  OMEpUpPOBATh  IMOHATUSMH: MHOXKECTBO, OINEpalliud  HaJ
MHOECTBaAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amlmapar JJis ONKUCAHUs peabHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 3a/1ad U3 APYTUX YUYECOHBIX MPEIMETOB;

CBOOOJIHO ONEPUPOBATH MOHSATHUAMH: ONpPEACIICHHE, TEopeMa, ypaBHEHHE-
CJIeICTBUE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIbHBIC
YpaBHEHHUS 1 HEPABEHCTBA.

K konmy oOydenus B 11 kiacce oOydYarouuiics IOMYYUT CICAYIOIIHE
IPEeIMETHBIE Pe3yJbTaThl MO OTIACIBHBIM TeMaM pabouell mporpaMMmbl yueOHOTO
Kypca «Anredpa 1 Hayaia MaTeMaTUYECKOTrO aHaINu3ay:

Yucia v BbIYMCICHUS:

CBOOOJIHO OMEPHUPOBATH TMMOHATHSIMU: HATypaJbHOE M LEJI0E YHCIIO,
MHO’KE€CTBAa HATYyPaJbHBIX M LEJBIX YUCEJ, WCHOJIb30BATh MPU3HAKU ACITUMOCTH
uenbix yncen, HOJl u HOK natypanbHbIX uncen Mg pemeHus 3a1ad, NPpUMEHSTh
anroput™ EBKnna;

CBOOOJHO ONEPUPOBATH TOHITHEM OCTaTKa [0 MOJYJII0, 3alUChIBATh
HaTypaJbHbIC YKCIIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJIHO OIEpPUPOBATH MOHATHUAMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YKCIIa B alreOpanveckod u
TPUTOHOMETPUYECKON (hopMe, BBIMOIHATH apuPMETHUYECKHe Onepaluu ¢ HUMHU U
n300pakaTh Ha KOOPJIUHATHOM MIIOCKOCTH.

YpaBHeHUs] M1 HEPABEHCTBA:



CBOOOJHO OMEpUPOBATh MOHSATUSMU: UPPALMOHANbHBIC, TMOKa3aTEIbHBIE WU
Jorapu(MUYECKUEe HEPABEHCTBA, HAXOAUTh MX pEHIeHUSs C¢  IOMOIIBIO
PaBHOCHUJIBHBIX NIEPEXO0B;

OCYIIECTBIIATHL OTOOpP KOpHEM TpU pEHIEeHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJIHO OIEpUPOBATH TMOHSITUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HEoOXOoauMble  (OPMYNBI IS  PEUICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOHO ONEPHUPOBATH MOHATHIMU: CUCTEMA M COBOKYIMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBbI U COBOKYITHOCTEN pAIlMOHAIBHBIX, UPPALIMOHAIBHBIX, MTOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

pemarthb palMOHAIBHBIE, MppalHOHAIbHEIE, MOKA3aTeIIbHbIC,
jgorapuMuUecKue ¢  TPUTOHOMETPUYECKHE YpPaBHEHHSI W  HEPABEHCTBA,
coAep Kale MOTyJIU U ITapaMeTphl;

NPUMEHSTH rpadudecKrue METObI JJIsl pelIeHs] YpaBHEHUN 1 HEPaBEHCTB, a
TaK)Ke 3a7a4 C IapameTpamu;

MOJIETUPOBATh pEallbHbIe CHUTYyalldd Ha S3bIKE€ alreOpbl, COCTABIATH
BBIDAXKCHHUS, YPaBHEHHUS, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHUIO 3aJ1ayH,
UCCIIEIOBAaTh IOCTPOEHHBIE MOJEIM C UCIHOJBb30BaHUEM ammapara anreopsl,
WHTEPIPETUPOBATH MOJYYEHHBIN PE3YJIbTaT.

DyHKIMU U TPaPUKH:

CTpOUTh TpadUKH KOMIIO3UIIMH (YHKIHA C TOMOIIBIO 3IIEMEHTAPHOTO
WCCJICIOBAHUS U CBOMCTB KOMITO3UITUU IBYX () YHKITHH;

CTpOUTh TeOMeTpuueckue o00pa3bl ypaBHEHM M  HEPABEHCTB Ha
KOOPJIMHATHOW MJIOCKOCTH;

CBOOOJIHO  OINEpUPOBATh MOHATUSMU: TpadUKd TPUTOHOMETPUUECKUX
byHKIMT;

MPUMEHSTh (PYHKUHUM [JIs MOJCIHUPOBAHMS M HCCIEIOBAaHUSI pPeaTbHbIX
IIPOLIECCOB.

Havana maTemMmaTH4ecKoro aHajamn3a:

UCIOJIb30BaTh MPOU3BOIHYIO IS UCCIEeNOBaHUs QYHKIIMM HA MOHOTOHHOCTh
U SKCTPEMYMBI;

HAXOJIUTh HauOOJbIlIEe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMU HENPEPHIBHON Ha
OTpE3KE;

WCMOJIb30BATh NPOMU3BOJHYIO ISl HAXOXKACHUS HAWIY4dlIEero pEIICHUs B
INPUKIAJHBIX, B TOM YHCJIE€ COLHAIBHO-JKOHOMUYECKMX, 3ajadax, I
OTIpEJICIICHUs] CKOPOCTH W YCKOPEHHUS TMpoIlecca, 3aJaHHOTO (OpPMYJIONW WU
rpaduKoM;



CBOOOHO OMepUpoOBaTh TMOHATUSMHU: TMEpBOOOpa3Has, OINpeAeIEHHbBIN
UHTETpaji, HaxXOJUTh MEpPBOOOPA3HBIC 3JIEMEHTAPHBIX (YHKIUH U BBIUUCIATH
uHTerpan no ¢popmyne Hetorona-JleiiOuuna;

HaXOJUTh IUIOMIA/IN MJIOCKUX PUTYP U 00BEMBI TEN C MOMOILBIO HHTETPAJIa;

UMETh MPEACTABICHHE O MAaTEMAaTHYECKOM MOJEIMPOBAaHUU Ha IpUMEpE
cocTaBieHus quddepeHnanbHbIX YpaBHEHUH;

pelarh NpUKJIAJHbIE 33/la4yd, B TOM YHCJIE COLUAIbHO-3KOHOMHUYECKOTO U
¢du3nUecKoro xapakrepa, CpeiCTBAMU MaTeMaTHYECKOTO aHAIN3a.
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM TIPOTPAMMOBI

10 KVIACC

Kon
NpoBePsSIEMOTro
pe3yJbTara

1

IIpoBepsieMmble mpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

Yucia 1 BEIYMCIIEHUS

1.1

OnepupoBaTh MOHATHSMM: palMOHAIbHOE M JACWCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAsI U JIECSITUUHAs ApOOb, IPOLIEHTHI

1.2

BrInoaHaTh apI/I(bMeTI/I"ICCKI/Ie onecpanuunu C palrOHAJIbHBIMHA u
JE€NCTBUTEIIPHBIMHU YHCIaMHU

1.3

BrimonHsaTe npubinkEHHbIE BEIYMCICHUS, UCTIONb3YsI PaBUiIa OKPYIIICHUS,
JieNlaTh IPUKHUIKY U OLIEHKY pe3yJibTaTa BIYUCICHUN

1.4

OnepupoBaTh NMOHATHAMM: CTENEHb C LEIbIM ITOKa3aTelleM, CTaHIAapTHas
dopMa 3amMcu JEHCTBUTENBHOTO 4HCIA, KOPEHb HAaTypalbHOW CTEIEHHU;
UCTIOJIb30BaTh MOJXOMANTYI0 (OPMY 3aluCH JICHCTBUTENBHBIX YHCEN IS
pelIeHUs IPaKTUYECKUX 3a]a4 U IIPECTaBICHUS JAHHBIX

1.5

OnepupoBaTh NOHATUIMU: CUHYC, KOCUHYC U TAHT€HC MTPOU3BOJILHOTO YIJIa;
UCIIONIb30BaTh  3alKCh  MPOU3BOJBHOTO  yria  4epe3  oOpaTHbIE
TPUTOHOMETpHUYECKUE (YHKIHH

VYpaBHEHUS U HEPABEHCTBA

2.1

OnepupoBaTh TOHSATHUSMU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEIIOE,
panmoHaIbHOE, HppaLMOHATEHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YpaBHEHUE

2.2

BeinonsaTe npeoOpa3oBaHusi TPUTOHOMETPHUECKUX BBIPAKEHUH M peIIaTh
TPUTOHOMETPUYECKUE YPABHEHHUS

2.3

BeimonHsaTe npeoOpa3oBaHus LENbIX, PALMOHATBHBIX U HUPPALMOHAIBHBIX
BBIDOKEHU M pellaTb OCHOBHBIE THUIBI IEJIBIX, PAlUOHAIBHBIX U
UPPALMOHATILHBIX YPaBHEHUN U HEPABEHCTB

2.4

HpI/IMeHSITI) YpaBHCHHA W HEPABCHCTBA I PCHICHUA MAaTCMAaTHUYCCKUX
3a]a4 U 3a]a4 U3 pa3IMuHbIX 00acTell HayKH U peabHOU KU3HU

2.5

MopenupoBaTh pealibHble CUTyallMM Ha S3bIKE ainreOpbl, COCTaBIATH
BBIPAKCHHS, YPABHEHHMS, HEPABEHCTBA [0 YCJIOBHUIO 3aJa4yM, HCCIEN0BATh
MIOCTPOCHHBIE MOJETH C MCIIOJIb30BaHMEM ammapaTa anreOpsl

dyHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: (PYHKIIHS, CIIOCOOBI 3a1aHus PYHKIMH, 00JIaCTh
OTpeNeNieHusT M MHOXXECTBO 3Ha4YeHW QyHKIUH, rpaduk (QyHKIINH,




B3aUMHO OOpaTHbIe (PYHKIIUN

OnepupoBaTh MOHATUSAMU: YETHOCTb U HEYETHOCTh (YHKIUH, HYIU

32 (YHKIIUH, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
33 Hcnonp3oBate rpadukn GyHKIUH 1711 pelieHus] ypaBHEHHHA
34 Crpouth U unTaTh rpadUKN JMHEHHON (YHKIMHU, KBAAPATUYHON (PyHKIHUH,
CTETNIeHHON (DYHKIIUHU C TENIBIM MOKa3aTeleM
Hcnonb3oBate rpaduku (yHKIUE A0S HCCIEAOBAHUS MPOLIECCOB H
3.5 3aBHCHMOCTEH MpH pelIeHUH 3alad U3 JAPYruX Yy4eOHBIX HPEIMETOB U
peasbHOM JKU3HHU, BhIpaxaTh (popMyliaMu 3aBUCUMOCTH MEXKY BEIUYUHAMU
4 Havaya maremarrueckoro anaimsa
41 OnepupoBaTh TOHSATHUSMU: TIOCIEAOBATEIILHOCTh, apudMeThyecKas |
' reOMETPUYECKas TIPOTPECCHU
49 OnepupoBaTh TMOHSATUSAMHU: OECKOHEYHO YOBIBarolasi T'eOMeTpHUYecKast
' nporpeccusi, cymma 6eCKOHEYHO yOBIBAIOIIEH T€OMETPUUIECKON MPOTPeCcCun
4.3 3amaBaTh MOCIEA0BATEIHHOCTH PA3IUYHBIMU CIIOCOOaAMU
44 Hcnonp30BaTh CBOMCTBA IOCIENOBATEIbHOCTEH UM MPOTPECCHU Ui
' pelleHns peabHBIX 334 MPUKIIAIHOTO XapakTepa
5 MHoOkecTBa U JIOTUKa
5.1 OrniepupoBaTh MOHATHSIMHU: MHOKECTBO, OTIEPAIIMK HAJl MHOKECTBAMHU
Hcnons30BaTh  TEOPETHKO-MHOXECTBEHHBIM — ammapar JUisl  OMHUCAHMS
5.2 peabHBIX MPOIECCOB U SBICHUH, IPHU PEIICHUH 3a7a4d U3 JIPYIuX y4eOHBIX
MpeAMETOB
53 OnepupoBaTh  MOHATUSIMU:  OINpeEAeTeHHe,  TeopeMa,  CIEACTBHE,
JI0Ka3aTeNbCTBO
11 KUIIACC
Kon .
IIpoBepsiemMble MpeIMeTHBIE Pe3YJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepPsieMOro .
0o0pa3oBaTeILHON MPOrpaMMbl CpeIHero 001ero 0Opa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHUSIMH: HATypajdbHOE, IIEJIO€ YHCIO; WCIOJIb30BaTh
1.1 NPU3HAKU JIETAMOCTH LENBIX YHCEI, PA3JI0KEHHE 4YHCIA Ha TMPOCTHIE
MHOHUTENHN JUIs] peLISHUs 3a/1a4
1.2 OrnepupoBaTh MOHATHEM: CTEIIEHb C PAllMOHAIBHBIM [TOKa3aTeJIeM
13 OnepupoBaTh MOHITUAMHU: JOTapU(PM UYHUCIA, NECATUYHBIE U HATYypaIbHbBIE
' sorapuMel
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpumMeHATh CBOWCTBA CTENEHW Ui TNPeoOpa3OBaHMs  BBIPAKCHHH,




OIICPpUPOBATH IMOHATHUAMHU: IIOKA3aTCIBHOC YPABHCHHE W HEPABCHCTBO,
pe€uiaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

BoimonHATe 1peoOpa3oBaHUs BBIPAKEHHM, COAEp)KALIUX JIOTapU(PMBbL;
OTIEPHPOBATH TMOHATUSAMH: JOTapU(PMHUECKOE YpaBHEHHE M HEPaBEHCTBO;
penaTb OCHOBHBIE THITBI JJOTapHU(PMHUUECKUX YPAaBHEHHUI 1 HEPAaBEHCTB

2.3

Haxoauts perieHus npocTedmx TPUrOHOMETPUIECKUX HEPABEHCTB

2.4

OnepupoBaTh MOHATHIMHU: CUCTEMa JIMHEHHBIX YPaBHEHUH U €€ pelICHuE;
MCII0JIb30BaTh CHCTEMY JIMHEHHBIX YPABHEHUH JUIS PEIICHUS MPAKTHICCKUX
3a1a4

2.5

HaxoauTe pelieHus: npoCTeMImX CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX
YpaBHEHUH U HEPABEHCTB

2.6

MogenupoBaTh pealbHbIE CHUTyalldd Ha S3BIKE alreOpbl, COCTABIISTh
BBIPQKCHHS, YPABHEHHS, HEPABEHCTBA M CHUCTEMBI MO YCIOBHUIO 3aJayH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENU C HUCTIOIH30BAHUEM allllapara anreopsl

OyHkuMU U TpaduKu

3.1

OnepupoBaTh MOHATUSMHU: TepuoAuYecKas (QYHKIHS, MPOMEXKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKH JKCTpeMyMa (YHKIIUU, HAUOOJbIIEE U
HaVMEHbIIIee 3HA4YeHUs (DYHKIUU Ha TPOMEXKYTKE, HCIIOJIB30BaTh MX IS
uccieIoBaHus PYHKINH, 3aJaHHON TpaduKoM

3.2

OmnepupoBaTh NOHATHAMU: TPaQUKH MOKA3aTENBHOM, JIoTapu(hMUIECKON U
TPUTOHOMETpUYECKHX (yHKIMHA; uU300paxkaTb HMX HAa KOOPIUHATHOU
TUIOCKOCTH U UCTIOJIb30BaTh JUIS pelIeHHUs YPaBHEHUH 1 HEPABEHCTB

33

N306paxaTh Ha KOOPAWHATHON TUIOCKOCTU TpadUKU JTMHEWHBIX YpaBHEHHM
Y UCTOJIB30BaTh UX JJIS PEUICHHS CUCTEMBI TMHEHHBIX ypaBHEHUN

34

Hcnonb3oBath rpaduku (yHKOUN A8 MCCIEAOBAHUS MPOLIECCOB H
3aBUCHUMOCTEH U3 IPYruX y4eOHbIX JUCLMILIUH

Hauvana maTemMaTuueckoro aHain3a

4.1

OnepupoBaTh MOHATUSMU: HETIpEepbIBHAS (DYHKIIHS, IPOU3BOAHAS (DYHKIIUH;
UCIIOJIb30BaTh TE€OMETPHUCCKUN M (PU3UYECKUH CMBICI NPOU3BOIHOM IS
pelieHus 3a1a4y

4.2

Haxoauth  mpou3BOAHBIE  AJNEMEHTapHbIX  (DYHKIUH,  BBIYUCIATH
MIPOU3BOIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO (PYHKIIUH

4.3

Hcnonp3oBaTh  MPOU3BOJHYIO  JAJs  HUCCIEAOBaHUS  (DYyHKIMH  Ha
MOHOTOHHOCTb MW 3KCTPEMYMbI, NPUMCHATH PE3YJIbTAaTbl HCCICIOBAHUSA K
MIOCTPOEHHUIO IPaPUKOB

4.4

Hcnonn30BaTh MPOU3BOAHYIO JIA HAXOXIACHUA HAWJIY4YIICTO PCHICHUA B
MMPUKJIAIHBIX, B TOM YHCJIC COMUAJIbHO-3KOHOMHWYECCKUX, 3aadax

4.5

OnepupoBaTh MOHATHSAMHU: TEPBOOOpa3Hass M HWHTErpall; MOHUMATH
reOMEeTPUUYECKUN U PU3NYECKHI CMBICIT HHTETpalia

4.6

HaxomuTh nepBooOpa3Hble 3JeMEHTapHBIX (DYHKIIHIA, BEIYUCISATh HHTETPAI
o ¢popmyiie Herotona — JleriOuura




4.7

Pemate nmpukiasHele 3aaud, B TOM YHUCIE COLUAIBHO-IKOHOMHUYECKOTO U
(bU3U4ECKOro XapakTepa, CpeICTBAMU MaTEMaTHYECKOTO aHAIIN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Kon
1 Uucna v BBIYMCICHUS
Panmonanbhpie  uucna. OOBIKHOBEHHBIE U JECATUYHBIE JpOOHM, TPOLIEHTHI,
11 OecKOoHEUYHBIE TIepruoIuIecKue Apodu. ApupmeTndeckne onepariy ¢ pauoHaIbHBIMU
' qHcIaMu, MpeoOpa3oBaHUs YUCIOBBIX BeIpakeHH. [IpuMenenne npobeit 1 mpoueHToB
JUIS pelIeHuUs IPUKIIAJAHBIX 3a1a4 U3 PA3IMYHbIX OTPACIEH 3HAHUHN U pealbHOW KU3HU
JlelicTBUTENbHBIE YnCIIa. PalinoHambHbIe U UPpAlMOHAIBHBIE Yncia. ApupmMeTndeckre
1.2 | omepanuu ¢ AEHCTBUTEIbHBIMM uHciaaMH. [IpuOnnKEHHBIE BBIYMCIEHUS, IpaBUIIA
OKPYTJICHMS, IPUKNAKA U OLIEHKA PE3YyJIbTaTa BEIYACICHUN
Cremnenb ¢ menbiM nokasareneM. CtangapTHas ¢opMa 3aucH IeHCTBUTEIBHOTO YHCIIA.
1.3 Hcnonp3oBanne moaxodsmied GopMbl 3aluch JIEHCTBUTEIBHBIX YHCEN ISl PEIICHUS
MPAKTUYECKUX 33/1a4 U IPECTaBIICHUS JAaHHbBIX
14 ApudmMeTruecknuii KOpeHb HaTypalbHOW creneHH. JleficTBusA C apudMeTHUECKUMH
' KOPHSIMH HATypalbHON CTCIICHU
L5 CuHyc, KOCHMHYC ¥ TaHI€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC, AapKKOCHHYC,
apKTAaHI'€HC YMCIIOBOTO apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 TosxxnmecTBa 1 ToX/IECTBEHHBIC TTPEOOpPa30BaHUS
29 [Ipeo6pa3oBaHye TPUTOHOMETPUUYECKUX BbIpaskeHU. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmyIbl
73 VYpaBHeHHe, KOpeHb YypaBHeHUs. HepaBeHCTBO, pemieHue HepaBeHCTBA. MeTton
HUHTEPBAJIOB
2.4 | Pemenue nensix U ApoOHO-PAIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 | PeunieHue nppalMOHAIBHBIX YPABHEHUM U HEPABEHCTB
2.6 Pemienue TpUroHOMETpUYECKUX YpaBHEHU
57 [IpumeHneHue ypaBHEHUI 1 HEPABEHCTB K PEILICHUIO0 MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HAyKU U peaibHOM KU3HU
3 OyHKIMH U TpapuKH
31 @Oynknus, crnocodbl 3amanus QyHKiuu. ['padux ¢ysHkinun. Bsaunmuo oOparHbIE
' GyHKIMH
19 OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHMH ¢yHkuuu. Hymn ¢ynkuum.
. [TpomexxyTkn 3HAKOMIOCTOSIHCTBA. YETHBIC M HEUETHBIC (PYHKIIUH
33 CreneHHast GyHKITUS C HATYpaJIbHBIM M II€JIBIM TIOKa3arenaeM. E€ cBoiicTBa u rpaduk.




CaoiicTBa 1 rpaduK KOPHS 1-OU CTETICHH
34 Tpuronomerpuueckasi OKPYXKHOCTb, OIPEICICHHE TPUTOHOMETPUUYECKUX (YHKIIHMA
' YHCJIOBOTO apryMeHTa
4 Havana marematndeckoro anaimsa
41 [TocrenoBarenbHOCTH, CIOCOOBI  3aJaHUS  TOCIENOBATEIBHOCTEH. MOHOTOHHBIC
' MOCJIEe10BATEILHOCTH
Apudmernyeckass H TeoMeTpUyecKas mporpeccud. beckoHeuHo yObIBaromias
4 | TEOMETpHIeCKad NPOrpeccHs. Cymma OecKOHEYHO YOBIBAaIOLIEH T'eOMEeTpUYECcKOil
' nporpeccuu. DopMyna CI0XKHBIX HIPOLEHTOB. lcnonb30BaHHWE MPOTrpeccUu Ui
pelIeHus peasIbHBIX 3a7a4 MPUKIAIHOTO XapaKkTepa
5 MHoOecTBa 1 JOTHKa
MuoxecTBO, omepauuu Haja MHoxecTBamu. Jluarpammbl Ditiepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOIO —ammapaTa [Jig OIMCAaHUs pealbHBIX
MIPOLIECCOB U SIBIICHUH, IPH PEIICHUHU 33249 U3 JPYTUX Y4eOHBIX TPEIMETOB
5.2 | Onpenenenue, Teopema, CIeJICTBUE, JOKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT COepKAHUS
1 Yucna u BBIUKACICHUS
1.1 HarypanbHhble u nienble yncina. [Ipu3Haku 1eTMMOCTH 1ENIbIX YHUCEeN
1.2 CreneHb ¢ pallnOHaNbHBIM MTOKa3aTesneM. CBOMCTBA CTENEHU
1.3 Jlorapudwm uncna. JlecaTuunbie 1 HaTypalbHBIE JOTapUPMBI
2 VYpaBHEHNUs U HEPABEHCTBA
2.1 [IpeoGpa3oBanue BbIpaXeHUM, COJIepKaIINX JOTapru(pMBbI
2.2 [IpeobpazoBanue BeIpaXxE€HUM, COJEPKAIINUX CTETICHH C PAllMOHAIBHBIM MTOKa3aTesieM
2.3 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [lokazaTenbHble ypaBHEHUS! U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! U HEPAaBEHCTBA
26 CucreMbl TMHEHHBIX ypaBHEHUH. Perienre npuKkiagHbiX 3a1a4 ¢ MOMOIIbI CUCTEMBI
' JTHUHEWHBIX YpaBHCHHM
2.7 Cucrembl ¥ COBOKYITHOCTH PAIlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
)3 [IpumeHneHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEHICHUIO MAaTeMaTHYECKUX 3a]1a4
' W 337124 U3 Pa3InYHBIX 00IacTei HAyKN U pealbHOW KU3HH
3 OyHKIMH U TpapUKH
Oynkuusa. [lepumogmueckue Qynkiuu. IIpoMexyTkn MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcumyMbl U MUHHUMYMBI (QyHKIuu. Haubonbliee W HauMmeHbIIee 3HAYCHHE
(GyHKIMY Ha TPOMEKYTKE
32 Tpuronomerpuueckue GyHKINU, UX CBONCTBA U IpapUKH




33 [TokazarenpHas u orapudmudeckas GyHKIUHA, UX CBOMCTBA U TpadUuKu
3.4 Hcnonp3oBanue rpadpukoB GyHKINN Ui pEIIeHUs YpaBHEHUH U TMHEHHBIX CUCTEM
Hcnonb3oBanne rpadukoB (QYHKITHI 71T UCCIICIOBAHUS POIIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHUKAIOT NIpPU pEIIeHUH 337a4 U3 JPYruxX Y4eOHBIX NPEJAMETOB U
peanbHOU KU3HU
4 Havana marematnyeckoro aHaiausa
4.1 HenpepriBable dyHKIMKU. MeTOI HHTEPBAJIOB Ui PELICHUSI HEPABEHCTB
4.2 [TpousBoanas ¢pynkiuu. ['eomMmerpuyeckuii U GU3UIECKUI CMBICI TPOU3BOIHOM
43 [IpousBogHbie AnmeMeHTapHBIX (YHKIUNA. DOpMyNIbl HAXOXKICHUS IPOU3BOJIHOMN
' CYMMBI, IPOU3BEACHUS U YACTHOTO PYHKLUN
[IpumeHeHre TPOM3BOJHONM K HCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxosxjeHne HauOoOJIbIIero M HAaWMEHbBIIETr0 3HaueHWs (GpyHKIMM Ha
OTpe3Ke
IIpumeHeHne nTpon3BOJHON IJIl HAXOXKIEHUS HAWIYYIIEro PElIeHUs B IPUKIAIHBIX
4.5 3aJjavax, JUid OMNpeAeNieHHs CKOPOCTH TIpollecca, 3adaHHOTO (opmynol uian
rpadgurom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX
47 WuTerpan, ero reomeTpuyeckuil U1 pU3NYecKuii cMbIci. Bpruncienue uaterpana mno

dbopmyne Hrrorona — JleitOnuna




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YVJIBTATAM OCBOEHHUS OCHOBHOU OBPA30OBATEJBHON
IPOT'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBAHUSA K NPeIMETHBIM Pe3yJIbTaTaM 0CBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMBbI CPeIHEro 001ero
oOpa3oBaHus

Brnanenne MeromamMu JA0Ka3aTenbCTB, AITOPUTMAMM PELICHUS 3a4ad;
yMeHHe (OpPMYIUpPOBATH U ONEPUPOBATH MOHATHSAMU: OIpECIeHUE,
akcuoma, TEOopeMa, CIEACTBHE, CBOWCTBO, IPHU3HAK, J0Ka3aTelbCTBO,
paBHOCHIIbHBIE (DOPMYIHPOBKH; NMPUMEHATh UX; yMEHHE (HOPMYIHPOBAThH
o0paTHOE€ M HPOTHBOIOJOKHOE YTBEPXKACHUE, MPUBOAUTH IMPHUMEPHI U
KOHTPIPUMEPBI, HCHOJB30BATh METOJ MAaTeMAaTHUYeCKOW HWHIYKINH;
MIPOBOJIUTH JI0KA3aTEIbHbIE PACCYKACHHS IIPU PELICHUU 33]a4, OLIEHUBATh
JIOTUYECKYI0  MPaBWJIBHOCTh  PACCY)KJICHHI; yMEHHE OIepupoBaTh
HNOHATUSIMA: MHOYXECTBO, MOJMHOKECTBO, OINEpAallUU HaJl MHOXECTBaMH;
YMEHHME  HCHOJb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM  ammapar  Juis
ONMCaHUs PEATBHBIX MPOILIECCOB U SIBICHUN M NPHU PELIEHUH 33Ja4, B TOM
quCiIe U3 IPYruX y4eOHBIX MPEIMETOB; YMEHUE ONEepHUPOBATh MOHATHIMU:
rpad, cBI3HBIN Tpad, nepeBo, MUK, rpad Ha MIOCKOCTH; YMEHHE 33/1aBaTh
U OTMHCHIBATh Tpadbl pa3IMYHBIMU CIOCOOAMHU; UCIOJIB30BaTh Ipadbl mpu

pelieHnu 3auaqd

YMeHue onepupoBaTh MOHATHSAMHU: HATYPAJIbHOE YHCIO, LEJI0E€ YHCIO,
CTEIIEHb C LIEJIBIM MTOKA3aTeNIeM, KOPEHb HaTypaJlbHOW CTEIEHH, CTENEHD C
pPalMOHAIBHBIM TIOKA3aTEJIEM, CTENEHb C JACHCTBUTEIIBHBIM IOKA3aTEIEM,
norapudmM YKCIA, CHUHYC, KOCHHYC W TaHT€HC IMPOHM3BOJILHOTO YHCTIA,
OCTaTOK IO MOMY/II0, PAllMOHAIBHOE 4YHCIIO, HPpaIllMOHAIBLHOE YHCIIO,
MHO’KE€CTBA HaTypaJbHbIX, IEJIbIX, PAMOHAIBHBIX, JEUCTBUTEIIbHBIX
YHUCeN; yMEHUE UCIIOIh30BaTh MPU3HAKH JCIIUMOCTH, HAUMEHBIIUNA OO
JENUTENIb W HauMeHbIee oOmee KpaTHoe, amroputMm EBkmmma mnpu
pELIEHUH 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MMO3UIUOHHBIMH CUCTEMaMU
CUHCTICHHS; YMEHUE BBITIONHITH BBIYMCICHUE 3HAYCHUN U TPeoOpa3oBaHus
BBIPOKEHUN CO CTemeHsMH M Jorapudmamu, mnpeoOpa3oBaHus ApOOHO-
palMOHAIBHBIX  BBIPAKEHUW, YMEHUE  ONEPUPOBATH  MOHATUSIMM:

nocCJaca10BaTCIbHOCTD, apI/I(bMCTI/I‘IeCKaH nmporpeccus, reoMETpHUICCKasd




mporpeccusi, OCCKOHEYHO YOBIBAIOIIAs TEOMETPHUYECKash IPOTPECCHs;
YMEHHE 3aJaBaTh IOCJIEAOBAaTEIbHOCTA, B TOM 4YHCIE C TOMOUIBIO
PEKYPPEHTHBIX (HOPMYJ; YMEHHE ONEPUPOBATH MOHATUSAMH: KOMILJIEKCHOE
YUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJIYJb W ApryMEHT
KOMIUIGKCHOTO  YHCIIa, dopMa  3amWcH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpHYECKas | anreOpanueckas); YMeTb
MPOU3BOIUTh ApU(PMETHUCCKHE ICHCTBUS C KOMIUIEKCHBIMH YHCIIAMH;
MPUBOJIUTH TIPUMEPHI UCMOJIb30BAHHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATh
NOHATHSIMUA:  MaTpuma 2x2  u  3X3, onpemenauTenb  MaTpHIbI,

FGOMeTpI/I‘-IeCKI/Iﬁ CMBEICJT OITPECACTIUTEIIA

YMeHue onepupoBaTh MOHATHSAMH: pPAlMOHAIBHBIE, HUPPALUOHAIBHBIE,
noKa3aTeJbHble, CTEleHHbIe, JorapuMuyeckue, TPUTOHOMETPUUYECKHE
YpaBHEHUsT M HEpPABEHCTBA, MX CUCTEMBI; YMEHUE OIIEpPHUPOBAThH
MOHITUSIMU: TOXJIECTBO, TOXAECTBEHHOE MpeoOpa3zoBaHKe, YypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YPAaBHEHMM M HEPABEHCTB, PAaBHOCUIBHOCTH
YpaBHEHUMN, HEPAaBEHCTB M CHCTEM; YyMEHUE pellaTh ypaBHEHMS,
HEPaBEHCTBA W CHCTEMBbl C IIOMOILIBIO pa3JIMYHBIX NPUEMOB; pellaTh
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBl C IIapaMEeTpoOM; IPHUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CHCTEMbI I PELICHHUS MaTeMaTUYeCKHX

3a/la4 1 3aaa4 U3 pa3/IMYHbIX o0Onacreit HAayKH U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (GYHKIMS, YETHOCTh (DYHKLHUH,
HNEPUOJUYHOCTh (DYHKLIMH, OTPAaHUYEHHOCTh (QYHKIUH, MOHOTOHHOCThb
GyHKIMH, SKCTpeMyM (YHKIUU, HauOoJblllee ¥ HauMEHbIlee 3HauCHUs
(GYHKIIMM Ha MPOMEXKYTKE, HeNpephIBHAS (YHKIUS, aCUMIITOTHI Tpaduka
GyHKIIMM, TepBast U BTOpas MPOU3BOJHAs (PYHKIUHU, TEOMETPUUYECKUN U
¢u3uUecKuil  CMBICI NPOM3BOJHOW, MEpBOOOpa3Has, OIpeaeHEHHbIN
UHTErpaj; YMEHHME HaxXOJWUTh AaCHUMNTOTHI rpaduka (yHKUHMH; yMEHUe
BBIUUCIIATh  NPOM3BOJHBIE  CYMMBI, IIPOM3BEJCHMS, YACTHOTO U
KOMIO3UIMK (YHKIUH, HAXOIUTh ypaBHEHHE KacaTeIbHOW K TpaduKy
(GYHKIIMM; YMEHHE HaXOJWTh TIPOU3BOJHBIC AIIEMEHTAPHBIX (YHKIIHIA,
YMEHHME HCIIOJIb30BaTh MPOU3BOJHYIO Uil HCCIENOBaHUS (YHKLIHH,
HaXOIUTh HAWOOJbIIME W HAUMEHbIINE 3HAueHHUA (QYHKIHHA; CTPOHUTH
rpaduKd MHOTOWIEHOB C MCIIOJIb30BAaHMEM ammapara MaTeMaTH4ecKOro
aHalu3a; NPUMEHSATh MPOU3BOAHYIO JJs HAXOXKICHUS HAWIy4Ilero
pelIeHsl B NPUKIAJHBIX, B TOM YHCJIE COLHUAIbHO-IKOHOMHUYECKUX U

bu3nYecKuX 3a7avax; HaXOAUTh IJIOMATH U 00BEMBI (GUTYP C TTOMOIIBIO




HHTErpaia; NpUBOAWUTL HNPHUMEPBI MAaTEMATHYCCKOTO MOJCIUPOBAHHA C

MOMOUIBIO AU PepeHInaIbHBIX YpaBHEHUI

YMeHnue onepupoBaTh NOHATUAMH: Tpapuk GyHKIMH, oOpaTHas QyHKIHSA,
KoMno3uiusl (pyHKUMHA, TuHEWHas (QYHKOMA, KBaapaTuyHas (yHKIUS,
pauvoHanmbHas (QYHKIMS, CTENeHHas (YHKUMSA, TPUTOHOMETPUYECKHE
(byHKIMM, OOpaTHble TPUTOHOMETpPHUYECKHE (QYHKIMM, MOKa3aTelabHas U
jgorapupmuueckass QYHKIUH, YMEHHE CTPOUTh TIpadUKH H3y4EHHBIX
¢GbyHKUMI,  BBIMOJHATH  NpeoOpazoBaHus  rpadukoB  (QyHKIUH,
UCTIOJIb30BaTh TpaduKu U U3y4eHUsT MPOIECCOB W 3aBUCUMOCTEH, TPH
pelIeHn: 3a7a4d W3 JAPYrHX Y4eOHBIX MPEIMETOB U 3alad M3 peajbHOM
KU3HU; BBIpAXKaThb (HOPMYJIaMH 3aBHCUMOCTH MEXAY BEIMYHMHAMU;
UCIIOJIb30BaTh CBOMCTBAa M rpaduku (GyHKUMH Ul pelieHusl ypaBHEHUH,
HEpaBEHCTB M 3aJad C MapaMeTpamH; H300pakaTh Ha KOOPIMHATHOMN

IIJIOCKOCTHU MHOXXCECTBA peH_IeHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CHCTEM

YMeHue pemaTte TEKCTOBBIE 3aJauyd pa3HbIX TUIOB (B TOM YHCIE HA
MPOLEHTHI, J0JIM U YacTH, Ha JBW)KEHUE, padoTy, CTOMMOCTh TOBapoB U
yCIIyT, HAJOTH, 3aJaud U3 00JacTU YIpPaBJIEHUS JUYHBIMU U CEMEHHBIMU
(¢uHAHCAMM); COCTaBJIATH BBIPAKCHHUS, YPaBHEHUs, HEPABEHCTBA U UX
CUCTEMBI II0 YCIOBUIO 3aJa4M, MCCIEJOBaTb IIOJYYEHHOE pELICHUE H
OLICHUBATh IPaBIONOAOOHOCTh pE3yAbTaTOB; YMEHHE MOJEINPOBATH
peallbHbIE€ CUTyallMM Ha SA3BIKE MaTEMATUKH; COCTAaBJISATh BBIPAXKCHMS,
YPaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCIIOBHUIO 3a/1a4M, UCCIEA0BATh
IOCTPOGHHbIE ~ MOJIEIM C  KCIOJb30BAaHMEM  ammapara  ajureopsl,

WHTEPIPETUPOBATH MTOJYYECHHBIN PE3YJIbTAT

YMeHue omnepupoBaTh MOHATUSAMU: CpeAHee apupMeTHyecKoe, MenuaHa,
HaI/I6OHLH_IeC W HAUMCHBIICC 3HAYCHHS, padMax, AUCHCPCUS, CTAHAAPTHOC
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE HW3BJIEKAaTh, MHTEPIPETUPOBATH
uH(pOpPMAIMIO, MIPEJICTABICHHYIO B Ta0NMIIaX, Ha JIuarpammax, rpadukax,
OTPAXKAIOINIYI0 CBOMCTBA PEANbHBIX MPOIECCOB M SBJICHUM; MPEACTABIIATH
uHpopManuio C TOMONIBI0 TaOMWI] W JOUarpaMM; HCCJIEI0BaTh
CTaTUCTUYCCKUC HOAHHLIC, B TOM 4YHCJIIC C MNPUMCHCHHEM rpa(pnqecxnx
MCTOAOB U DJICKTPOHHBIX CPECACTB, I‘pa(I)I/I‘-IeCKI/I ucciaeag0BaTb COBMECTHBIC

Ha6JIIO)IeHI/I$I C MOMOUIBIO JUAarpaMm pacCCUBaHus U JIMHEMHOM perpeccun

YMenue onepupoBaTh MOHATUAMM: CIIYYalHbIA ONBIT W Clly4ailHOe

COGBITI/IG, BCPOATHOCTD CJ'Iy‘I&fIHOFO (¢{0) 6BITI/I$I; YMCHHUC BBIYHCIIATH




BEPOSATHOCTh C MHCIOJIb30BAHUEM TIpaUUeCKUX METOI0B; NPUMEHATh
GopMynBl CIOXKEHHST U YMHOXEHHUS BEpOATHOCTEH, (popmyiy MOIHON
BEPOSATHOCTH, Gopmyny bepHymmm, komOuHaTOpHBIE (DakTBl M (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH peaJbHBIX COOBITHI; yMEHHE OIEepPHPOBATH
NOHATUSAMHU: CllydallHas BEJIMYMHA, PACIPEIECICHUE BEPOATHOCTEH,
MaTEMaTHYECKOE O0XXMJAHUE, IUCIEPCUsl M CTaHIApTHOE OTKIOHEHHE
CllyyailHOM  BENWYMHBL, (YHKIUM paclpelesieHuss M IUIOTHOCTHU
PaBHOMEPHOTO, IIOKA3aTEIIBHOTO U HOPMAIBbHOIO PACIpPEECICHUN; YMEHHE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEACICHAN I PELICHUs 3a1ady;
3HAKOMCTBO C MOHSATHUSAMH: 3aKOH OOJIBLIMX YHUCEN, METOJIbl BEIOOPOUHBIX
UCCJICNOBAHUM; YMEHHME NPUBOJAUTH IIPUMEpPBl IPOSBICHHUS 3aKOHA
OONBIIMX YMCENT B TNPHUPOJHBIX M OOIIECTBEHHBIX SIBICHUAX; yMEHHE
OIIEPUPOBATh MOHATHAMU: COYETAHUE, NEPECTAHOBKA, YUCIIO COYECTAHM,
YUCIO  NEePecTaHoBOK; OuHOM  HbloTOHa;  yMeHHUE  NPUMEHATH
KOMOMHATOPHbIE (PAKThl U PACCYKJIEHMsI AJS PELIeHMs 3a/lay; OLCHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITUI; COCTaBISITh BEPOSTHOCTHYIO MOJEIbL U

MHTEPIPETUPOBATH MTOJYYECHHBIN PE3YIbTAT

YMeHue onepupoBaTh MOHATUSAMU: TOYKa, IpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUMHA YIJIa, IUIOCKUI yroJl, IByrpaHHbIN
yroJ, TpEXTPaHHBIN YroJj, CKPEeIIMBAOLIUECs MPsAMbIE, TapaJJIeIbHOCTh U
NEPHEHANKYIAPHOCTh NPSMBIX M IUIOCKOCTEH, YroJl MEXAY NpPSIMBIMH,
YIoa MeXAy NOpsSMOMl M IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMH,
paccTossHHEe OT TOYKH JO0 IUIOCKOCTH, PACCTOSHUE MEXIY MNpSAMBIMH,
paccTossHUE MEXAY IUIOCKOCTSMHU; YMEHHME HCIOJIb30BaTh MPHU PELICHUU
3a1a4 M3y4eHHbIE (aKThl M TEOPEMbl IUIAHUMETPHH; YMEHHUE OLIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIEro MHpPa; CTPOUTh MaTeMaTHUECKHUe
MOJEIU C IOMOIIbKD TIE€OMETPUYECKMX IOHATUI M BEIUYMH, PpeEIIaTh

CBsA3aHHBIC C HUMH IIPAKTUYCCKUC 3a1a9Yn
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YMeHHne onepupoBaTh MOHATUAMM: IUIOMIA[L (UTYpbl, 00BEM (uUryYpHI,
MHOTOTPAaHHHK, MPaBWIBHBI MHOTOTPAaHHHK, CEYCHHE MHOTOTPAHHHUKA,
Ky0, Tapaienenuriel, Tpu3Ma, NUpaMuia, (GUrypa HW TOBEPXHOCTHh
BpallleHHs, [WJIMHApP, KOHYC, map, cdepa, miomanb cdepsl, IIOIaIb
MOBEPXHOCTU NHMpaMHJIbl, MPU3MBI, KOHYyCa, LWIMHJIpA, 00bEM KyoOa,
HOPSAMOYTOJIBHOTO Tapajuleenunesna, NUpaMHuIbl, MPU3MbI, IHIUHIPA,
KOHYyca, I1apa, pa3BEpTKa NOBEPXHOCTH, CEYEHUS KOHyca W IMJIMHJpA,

napamiCibHbIE OCH HWJIM OCHOBAaHHMIO, CCUCHHUC 1Iapa, IIJIIOCKOCTD,




Kacaromqasicsi cdepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYEHHE
MHOTOT'PaHHHUKA, W300pa)kKaTb MHOTOTPAHHHUKH, (UTYPHI M TOBEPXHOCTH
BpAIllEHUs, UX CEYEHHUs, B TOM YMCJIE C MOMOULIbIO AJIEKTPOHHBIX CPEJNICTB;
YMEHHME NPUMEHSATH CBOMCTBA T'€OMETPUYECKUX (PUTYpP, CAMOCTOSITEIBHO
dbopMynupOBaTh ONpPEACTCHHUS U3y9aeMbIX (GUTYp, BBIIBHTAaTh THIIOTE3HI O
CBOMCTBaX M MpHU3HAKAX T€OMETPHUYECKUX GUryp, OOOCHOBBIBATH WU
OTpoBEpraTh HX; YMEHHE TMPOBOIUTH Kiaccupukanuo ¢uryp 1o
pa3MyYHBIM TpPU3HAKAM, BBINOJHATH HEOOXOIUMBIE JIOTIOJHHUTEIbHBIE

HOCTPOCHHSI

11

YMeHue omnepupoBaTh TMOHSATHSIMHU: JIBUKCHHE B  IIPOCTPAHCTBE,
napajyieNbHbId TIePEeHOC, CUMMETPHUsS Ha IUIOCKOCTH U B TPOCTPAHCTBE,
IIOBOPOT, MpeoOpa3zoBaHue Moa00us, TOJNOOHBIE (QUIYpHl; yMEHUE
pacrio3HaBaTh paBHbIE M MMOJOOHBIE (UIYpHl, B TOM YHCIE B HPUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh T€OMETPUYECKUE OTHOILIECHUS IPU
pEeLICHUH 3aJjay; HAXOJUTh TI'€OMETPUYECKHE BEIUYMHBI (JJIMHA, YTOJI,
ionaab, 00bEM) NMpHU PELIeHUU 3aJad U3 JAPYTUX y4eOHBIX NMPEAMETOB U
U3 peanbHON JKM3HM;, YMEHHE BBIYHCISATH TEOMETPUYECKHE BEITHMYMHBI
(mmuHa, yroJ, miolaAb, OOBEM, IUIOMIAAb IOBEPXHOCTH), HCHOJB3YS
U3y4eHHbIE (GOPMYIBI U METOJbl, B TOM YHCJE: IUIONIA/Jb MOBEPXHOCTH
OUpaMM[Ibl, TPU3MBI, KOHYCa, LWIMHApA, IJIOManb cdepbl; 00bEM Kyba,
IPSMOYTOJIbHOTO — MapajieNenunesna, MNUPaMHUIbl, MPU3MbI, LWIMHAPA,

KOHYCa, 11apa; yMEHHE HaXOIUTh OTHOIICHHE 00BEMOB MOOOHBIX HUTYD
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YMmenune ONCpHUPOBATE IMOHATHUAMU: MPAMOYIOJIbHAA CUCTEMA KOOpAWHAT,
BCKTOP, KOOPAWHATBHI TOYKH, KOOPAWMHATBI BEKTOPA, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpa Ha 4YHCIIO, Pa3JIOKCHUC BCKTOpa IO 6a3Hcy,
CKaJIIpHOC MPOU3BCACHUC, BCKTOPHOC TMPOU3SBCACHUC, YIroJ MCKIAY
BCKTOpaMHU; YMCHHC HCIIOJIb30BAThb BeKToprIfI u KOOp,Z[I/IHaTHBIP’I MECTOL

I pCIICHUA TCOMCTPHUUCCKUX 3a/lad U 3aaa4 APYIrux y‘le6HI>IX npeaMETOB
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YMeHne BeIOMpATh TOIXOIANIANA METO JUTsl PEIICHUsI 3a/1a4H; TOHUMaHHE
3HAYUMOCTH MATEMATUKH B HW3YYCHHH NPHUPOTHBIX U OOIIECTBEHHBIX
IPOLIECCOB U SIBJICHUH; yMEHHE paclo3HaBaTh IPOSBIICEHUE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, YMEHHE MPUBOJIUTH MPUMEPHI MATEMaTHIECKHIX

OTKPBITUH POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKH




IHEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Koxa

IIpoBepsieMblii 3J1eMEHT COACPKAHUSA

1 Yucna u BEIYMCICHUS
1.1 HarypanbHble u niensle yncina. [Ipu3Haky 1eIMMOCTH LEbIX YHCe
12 Pannonanphele  uyncna. OOBIKHOBEHHbIE M AECATHYHBIE ApOOHM, MPOLEHTHI,
' OeCKOHEUYHbBIE TIEPHOAHYECKHE IPOOH
13 Apudmernueckuil KOpeHb HaTypajdbHOU cTeneHu. JlelcTBUs ¢ apupMeTHYECKUMHU
' KOPHSIMH HATYPaJIbHOU CTEIIEHU
L4 Crenens ¢ nenbM nokasareneM. CTeneHb ¢ palMoHANbHBIM Moka3arenaeM. CBOHCTBa
' CTETICHH
15 CuHyc, KOCHMHYC M TaHIEHC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm uyucna. JlecaTuuHble U HaTypaJIbHbIE JIOTapUPMBbI
JleiicTBuTenbHBIE 4YHCla. ApU(METHYECKHE ONepalud C JACUCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmmKkEHHbIe BRIYUCICHNS, TPaBUIIa OKPYTJICHHS, IPUKUJIKA U OIICHKA
pe3ysbTaTa BRIYMCICHUN
1.8 [IpeoGpasoBanue BEIPaKEHUI
1.9 KomMmrutekcHpie uncia
2 VpaBHeHUs U HEPABEHCTBA
2.1 Llenbie 1 APOOHO-pAIMOHATIBHBIC YPABHEHHS
2.2 HppannoHaibHbIe YpaBHEHHUS
2.3 TpuroHoMmeTpudeckue ypaBHEHUS
24 [Toxa3zarenbHble U JorapuMuyeckue ypaBHEHUS
2.5 Ilenble u ApOOHO-pALIMOHANIbHBIE HEPABEHCTBA
2.6 HppairoHaibHbIe HEpaBEHCTBA
2.7 [TokazarenbHble U JorapuPMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerprudeckrne HepaBEHCTBA
2.9 Cucrembl ¥ COBOKYITHOCTH YPAaBHEHUM U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBbI C TapaMeTpaMu
2.11 Marpuua cucteMsl JUHEHHBIX ypaBHEHUH. OnpenenuTenb MaTpHLbI
3 OyHKIUU U TpaduKu




OyHkus, cnocoObl 3amaHus GyHKuu. ['paduk dyHkiuu. B3ammHO 00paTHBIE

>l ¢byukuun. YEétHble u HeuéTHble PyHKIUU. [lepuoanueckue pyHkuun
OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HaueHWd ¢yHkuumu. Hymm ¢yHknum.
) [TpoMexxyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIHH.
' MakcuMyMbl U MUHHUMYMBI (yHKnud. Haumbospliee W HauMeHblee 3HAYCHHE
(GYHKIIUN Ha IPOMEXKYTKE
13 CrenenHass (QyHKIMS C HaTypalbHbIM M IeJbIM IOKa3areneM. EE€ cBolicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS /-0 CTETICHU
34 Tpuronomerpuyeckre GYHKIMH, KX CBOWCTBA U rpapuKu
3.5 [TokazarenbHast 1 Jorapupmuyeckas GyHKIHUU, UX CBONCTBA U I'paduKu
16 Toukn paspeiBa. AcuMmnToThl TpadukoB ¢yHKiuil. CBoiicTBa  QyHKIMA,
' HEMpEepPbIBHBIX Ha OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS TOCIEI0BATEIBHOCTEH
3.8 Apudmernyeckas u reomeTpudeckas nporpeccun. @opmysa CI0KHBIX TPOIEHTOB
4 Hauana maTemMaTH4eckoro aHajinsa
4.1 [IpousBonas ¢pynkuuu. [TponsBogHbIe A1eMEHTapHBIX QYHKIUN
[IpuMeHeHHe TPOW3BOJHOM K WCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTb H
4.2 SKCTpeMyMbl. HaxoxaeHue HauOOJbIIEro U HAMMEHBIIETo0 3HA4YeHUs (PYHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Murerpan
5 MHoXxecTBa 1 JOruKa
5.1 MHOkecTBO, Onepanuu HaJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrmucatesnbHas CTATHCTHKA
6.2 BeposTHoCT
6.3 Kombunaropuka
7 Ceomerpus
7.1 durypsl Ha IIOCKOCTH
7.2 [TpsiMbIe 1 TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 NOBEPXHOCTH BpaILlEHUS
7.5 KoopauHaTel ¥ BEKTOPBI




YYEBHO-METOJJNYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOT O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Martematuka. Anredpa 1 Hadasia MaTemMaTudeckoro ananusa; 10 kmacc.
yriayonenHoe ooyuenre Mep3isik A.l'., Homuposckuii I.A., [TonskoB B.M.; non
penakmueit [Tononsckoro B.E. O61iecTBoO ¢ orpaHMueHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-T'PA®y; AxuirionepHoe 00111eCTBO
«M3narenscTBO «IIpocBenienue»

* MaremaTtuka. Anrebpa u Havyalla MaTeMaTU4ecKoro ananusa; 11 kmacc.
yrayonennoe ooydenne Mepsnsak A.l'., Homuporckuii JI.A., [Tonskos B.M.; oz
penakmueit [Tononsckoro B.E. OG1iecTBo ¢ orpaHMu€HHON OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-T'PA®y; AxkuirionepHoe 00111eCTBO

«M3narenscTBO «IIpocBemenue»

METOINYECKHUE MATEPUAJIBI VIS YUUTEJIA
Mertoauueckue pekomeHaanuu K yueonuky A. I'. Mep3nsika,

. A. Homupogckoro, B. b. [TosisikoBa

IHUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
http://school-collection.edu.ru/catalog/rubr/fd39{4a9-db7f-cb04-9a70-

70887cbf47e2/
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