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HOACHUTEJIbHAS 3AIIMCKA

VYueOHblii Kypc «AnreOpa W Hauaja MaTeMaTHYECKOTO aHan3a» SIBJISICTCS OJHUM W3 HambOolee
3HaYMMBIX B TIPOTPaMMeE CPEHEro 00Iero oopa3oBaHusi, MOCKOJIBKY, C OJTHOW CTOPOHBI, OH 00eCIIeYnBacT
MHCTPYMEHTAJbHYIO 0a3y UIsi M3Y4eHHUs BCEX eCTECTBEHHO-HAy4YHBIX KYpCOB, a C JAPYrod CTOPOHBHI,
dbopmupyeT IJoruveckoe W aOCTPaKTHOE MBIILUICHHE OOYYarolIUXCs Ha YpPOBHE, HEOOXOIUMOM JUIS
OCBOCHHS HMH(OPMATHKH, OOIIECTBO3HAHMS, MCTOPHH, CIOBECHOCTH M JAPYIMX IUCHUIUIMH. B pamkax
JaHHOTO y4eOHOro Kypca oOydaromiuecs OBJIAJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAYKH,
KOTOpast (hOpMyJIHPYET CBOU JOCTHKEHHS B MaTeMaTHUECKOH (hopme.

VY4eOHbIi Kypc areOpbl U Hadal MaTeMaTHYeCKOro aHallM3a 3aKJIaJbIBACT OCHOBY JIJISl YCIEIIHOTO
OBJIA/ICHUS 3aKOHAMHU (PU3HMKH, XMMUHU, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX TEHJICHIIMI Pa3BUTHs S3KOHOMUKHU
U OOIIECTBCHHOM JXU3HH, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO UCIIOJIB30BaTh UX Ui JalbHEHIIEro 00pa3oBaHus U B MOBCETHEBHON KHU3HU. B TO
e Bpemsl OBJIaJcHHE aOCTPaKTHBIMA W JIOTUYECKH CTPOTUMH KOHCTPYKIHMSMHU — aiureOpbl u
MaTEeMaTHYECKOT0 aHajh3a pPa3BUBACT YMEHHE HAXOIHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTH,
JI0Ka3bIBaTh YTBEPXKICHUS C IIOMOIIBIO HHIYKIIUU U PACCYXIaTh ICAYKTUBHO, UCIIOIB30BaTh 0000IIECHUE U
KOHKPETHU3aINI0, a0CTparupoBaHue U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBILILICHHE.

B xone m3yuenust yueOHOro Kypca «AnreOpa W Havajga MaTeMaTHYECKOTO aHaIHM3a» O0ydarolIuecs
MOJTyYarOT HOBBIM OMBIT PEIICHHUS NMPUKIAJHBIX 3a/1a4, CAMOCTOSTEIFHOTO TOCTPOCHUS MAaTeMaTHYECKUX
MOJICJICH pPEaNbHBIX CHUTYyalluid, WHTEPIPETAlMU TOJYYCHHBIX PEIICHUH, 3HAKOMATCS C IMpPUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOE, HAYKEe U UCKYCCTBE, C BBIIAIONIMMUCS MAaTeMaTHUYECKUMHU
OTKPBITUSIMHU U UX aBTOPAMHU.

VY4aeOHbIil Kypc 00J1a1aeT 3HAYUTEIbHBIM BOCIIUTATEILHBIM MTOTEHIINAJIOM, KOTOPBIH pean3yercs: Kak
4yepe3 ydeOHbIH MaTepuall, CocOOCTBYIOUIMI (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHUS, TaK U Uepes3
cnenn(uky y4eOHOW JeATENbHOCTH, TpeOyIomeld MPOJODKUTENIFHOW KOHIEHTPAIlMd — BHUMAaHMUS,
CaMOCTOSITENTbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 TIOJYYCHHBIN pe3ysbTar.

B ocHoBe Meromuku oOydeHuss anreOpe W HayajgaM MaTeMaTHYeCKOTO aHaIn3a JIeKHUT
NesITeIbHOCTHBIN MPUHITUI O0yUYEHUSI.

B crpykrype yuebHOro kypca «AnreOpa MW Hayajla MaTeMaTHYECKOTO AaHaJIN3a» BBIICICHBI
CIIEIYIOIINEe COJEPKATENbHO-METOUYECKHe TUHUH: «YHucna u BeIUUCICHUS», «DYHKIHH U TpaduKm»,
«YpaBHEHUS M HepaBeHCTBa», «Hawama maremaTwueckoro aHanmsa», «MHOXecTBa M JIoTMKa». Bce
OCHOBHBIE CO/IEP)KATEIbHO-METOAMUYECKIE JIMHUM H3YYaloTCs Ha MPOTSHKEHUU IBYX JIeT OOy4eHHs Ha
YPOBHE CpeaHero oomero oOpa3oBaHUs, €CTECTBEHHO IOIOJHSS JAPYT Jpyra M IOCTENEHHO HACHIIIAsICh
HOBBIMU T€MaMU U pazjenaMu. J[aHHbIN yueOHBINA KypC SBISETCS HHTETPATUBHBIM, TOCKOJIBKY 00 bEIUHSIET
B cebe coJepKaHWe HECKOJIbKMX MaTeMaTHYeCKUX AHMCIUIUINH, TaKMX Kak anreOpa, TPUTOHOMETPHS,
MaTeMaTHYeCKU aHalu3, TEOpUs MHOXKECTB, MaTeMaTHudeckas Jiorhka u Apyrue. [lo mepe Toro kak
oOydJaromuecsi OBIIQJICBAIOT BCE Oosiee MUPOKAM MAaTEMAaTHYECKHM aliapaTtoM, y HUX TOCIEI0BaTEIEHO
(bopmMHpyeTCsT M COBEpPILICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYeCKyl0 MOJENb pealbHOW CHUTYaIlUH,
NPUMEHSTh 3HAHUWS, TONYYEHHBIE TpPU H3YyYCeHHH Y4eOHOro Kypca, sl PEeHICHUS CaMOCTOSTEIHHO
copMyIHpOBaHHOW MaTeMaTHYECKON 3aauHl, a 3aTeM HHTEPIPETUPOBATh CBOM OTBET.

ConepxaTenpHO-MeToANYecKast JINHUS «Huca U BRIYUCICHUS» 3aBepiaeT (JOpMUPOBAHNE HABBIKOB
UCTOJb30BaHUS JICMCTBUTENBHBIX YHCEN, KOTOpoe OBbI0O HayaTo Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanus. Ha ypoBHe cpennero obmiero o0pa3zoBaHus 0co00e BHUMaHUE ynemseTcs (GopMUpPOBAHUIO
HABBIKOB PAllMOHAIBHBIX BBIYMCICHUH, BKIIOYAIOIIMX B Ce0S MCIOJIb30BAaHUE PA3NUYHBIX (HOPM 3amucu
qHcia, yMEHHWE [eNlaTh TNPHUKUJAKY, BBITIONHATH TPUOIMKEHHBIC BBIYMCICHHS, OIEHHBATH YHCIOBBIC
BBIp@XEHHS, paboTaTh C MaTeMaTUYECKUMHU KOHCTAHTAaMHU. 3HAKOMBIE OOYYAarOIIMMCS MHOXECTBA
HATYpaJbHBIX, IENBIX, pAIMOHAIBGHBIX ¥ JICHCTBUTENBHBIX YHCEN JOMOJHSIOTCS MHOXKECTBOM
KOMIIIEKCHBIX YUCell. B KaK70M U3 3THX MHOKECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIE €My Crieln(pruiecKue
3aJauu W OTEpaluu: JCJICHHUE Hallelo, ONCPUPOBAHME OCTAaTKaMH Ha MHOKECTBE IEJIBIX YHCENT, 0COObIe



CBOMCTBA pallMOHAJIbHBIX M UPPALMOHAIBHBIX YHCEN, apu(MeTHYeCKUe OIepalnu, a TakkKe H3BIeUeHUE
KOpH HaTypaHLHOfI CTCIICHU Ha MHOXKCECTBEC KOMIIJICKCHBIX YHCEII. Bnaronapsl MmocCJICA0BATCIIbHOMY
pacIIMpPEeHHIO Kpyra UCIOJIb3yEMBIX YHCEl U 3HAKOMCTBY C BO3MOKHOCTSIMU UX MPUMEHEHUS JUISl PeLICHUS
pa3IMYHBIX 3a1a4 (QopMHpYyeTcs MPEACTaBICHUE O E€AMHCTBE MaTEeMaTHUKHW KaK HAayKd U e polil B
MIOCTPOCHUU MOJIETICH pealbHOro MUPA, IUPOKO UCIOIB3YIOTCS 0000IIEHNE U KOHKPETU3allUs.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pPEATM3yeTCs Ha MPOTSHKEHUH BCEro OOYYEHHUs Ha YPOBHE
cpeaHero oodiero odpazoBaHus, MOCKOJIBKY B KaKIoM pasnerne I[IporpaMMbl mpenycMOTpPEHO pelleHue
COOTBETCTBYIOLIMX 3a/1a4. B pe3ynpTare 00ydaromuecs OBIAJAEBAIOT PA3IMYHBIMU METOJAMH DPELICHUS
paloOHaJIbHBIX, HPPALMOHANBHBIX, I[OKA3aTENIbHBIX, JOTapUPMUUECKUX U TPUTOHOMETPUUECKUX
YpaBHEHUI, HEPAaBEHCTB M CHUCTEM, a TaKXe 3a/ay, coJepKalux mnapamerpbl. lloaydeHHble yMeHUs
IIMPOKO HCIONB3YIOTCS MpPHU HUCCIENOBAaHUM (YHKIUNA C TOMOIIBIO TPOM3BOJHOW, IPH PELICHUU
MPUKJIAJHBIX 3a7ad ¥ 33/lad Ha HaXOXkJeHHWE HauOOJIbIIMX WM HAUMEHbIIMX 3HaueHuW ¢yHkuuu. J(anHas
coZiepKaTeNbHasl JIMHUA BKJIIOYaeT B ceOs Takke (OPMHUPOBAHWE YMEHUH BBIMOIHATH PAacyEThl IO
dbopMynaM, npeoOpa3oBaHMs PALMOHANBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIpAXKEHUH, a
TaK)X€ BBIPAXKEHHUH, coAepXkallluX CTeneHu U Jjorapudmsl. braromaps wusydeHHro anredpandeckoro
MaTepuaiga MPOUCXOTUT JallbHEWIee pPa3BUTHE aAJITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS
oOyJaromuxcs, (GopMUPYIOTCSI HABBIKU JEAYKTHUBHBIX PACCYXKIEHHH, pabOThl ¢ CUMBOJIBHBIMHU (hOPMaMH,
MIpeJICTaBJICHHs] 3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BUJIE PaBEHCTB W HEpaBEHCTB. AnreOpa mpejuiaraer
3(1)(1)CKTI/IBHI)I€ HUHCTPYMCHTBI i1 PCHICHUA MPAKTUYCCKUX W CCTCCTBCHHO-HAYYHLIX 3aaa4, HarJsgJaHO
JIEMOHCTPHUPYET CBOM BO3MOXKHOCTHU KaK sI3bIKa HAYKH.

CopepxarenpbHo-MeToMYeCKas JIMHUSA «DYyHKIUU U TpaUKU» TECHO NEPEIUIETAETCS C IPYTrUMHU
JUHUSAMHU Y4eOHOTO Kypca, IOCKOJIbKY B KaKOM-TO CMBICIE 33JaéT TOCIENI0BATEIbHOCTh H3YUYCHHS
Marepuaina. M3ydeHue cTeneHHOH, MoKa3aTeIbHOH, JTorapu(MUIECKON U TPUTOHOMETPUIECKUX (DYHKITHIA,
UX CBOMCTB U TpaduKOB, UCIIOJIb30BaHUE (DYHKIUI ISl pelIeHus 3a7a4d U3 IPYruX y4eOHbIX MPEAMETOB U
peaJIBHOﬁ JKHU3HHU TCECHO CBA3aHO KaK € MAaTCMAaTHUYCCKUM aHaJIu30M, TaK M C PCIICHHUEM ypaBHeHI/Iﬁ )51
HepaBeHCTB. [Ipu 3ToM Oounbllioe BHHUMaHUE yaenseTcs (pOpMHUPOBAHUIO YMEHHUs BbIpaXkaTh (opMylaMu
3aBUCUMOCTH MCXKY pa3JIndYHbIMU BCIWYUMHAMH, MCCICAOBATH IIOJIYYCHHBIC q)yHKHI/II/I, CTpOUTH UX
rpaduku. Marepuan »TOH coaepKaTelnbHOW JHMHUM HalleJIeH Ha pa3BUTHE YMEHWA M HaBBIKOB,
MO3BOJISIIOIIMX BBIpa)kaTh 3aBUCHMOCTH MEXJy BEJIMYMHAMM B DPa3IMYHOM (opme: aHAIUTUYECKOM,
rpadudeckoii u cioBecHoil. Ero u3ydyeHume crnocoOCTBYeT pa3BUTHIO aITOPUTMHUYECKOI'O MBIIUICHUS,
CIIOCOOHOCTH K 0000IICHUIO U KOHKPETU3AIUH, UCTIOIB30BAaHUIO aHAJIOTHH.

CopepxarenbHas nuHus «Hayana MaTeMaTHuecKoro aHanu3ay MO3BOJSET CYIIECTBEHHO PacIIUPHUTh
Kpyr KakKk MAaréMaTUYCCKHX, TaK W MPUKIAAHBIX 3ada4d, JOCTYIIHBIX O6y‘-IaI-OHII/IMC$[, TaK KaK Yy HHX
MOSIBJISIETCS.  BO3MOKHOCTH CTPOUTH TpadUKH CIOXKHBIX (YHKIUH, ONpeAensTh WX HauOOJbIINe U
HauMEHbBIINE 3HAUEHUS, BBIYUCIATH MJIOWAAN GUryp U OOBEMBI TN, HaXOJIUTh CKOPOCTH U YCKOpPEHUs
mpoueccoB. JlanHas coaep)kaTrenbHas ~JIMHUS ~ OTKPHIBAET HOBBIE  BO3MOXHOCTH  TIOCTPOEHUS
MaTEMATHYCCKUX MOI[GJ'IGI\/'I PCAIbHBIX CHTyaHHﬁ, MO3BOJIACT HAXOJUTb HaWIydliee pCIICHUC B
MNPUKIAIHBIX, B TOM YHCJIE COIMATHHO-D)KOHOMHUYECKUX, 3a7adax. 3HAKOMCTBO C OCHOBAaMH
MaTeMaTUYeCKOro aHaliu3a CIHOCOOCTBYET pa3BUTHIO a0CTPakTHOTO, (HOPMAITBHO-JIOTHYECKOTO H
KpEaTUBHOTO MBIILIEHUS, (OPMUPOBAHUIO YMEHHI pACIO3HABATH MPOSBIEHUS 3aKOHOB MaTEMaTHKU B
HayKe, TEXHUKE M HcKyccTBe. OOyyaronuecs: y3HalOT O BBIIAIONIMXCS pe3yibTaTax, MOJy4YeHHBIX B XOJI€
pa3BUTHS MAaTEMATHKHU KaK HAyKH, U 00 UX aBTOpax.

CopepxarenbHO-MeTOoIMYeCKas IMHUSA «MHOXKECTBA U JIOTUKa» BKJIIOYAET B C€Osl AJIEMEHTHI TEOpUHU
MHOKECTB U MATeMAaTUUYECKOUN JIOTUKH. TeOopeTUKO-MHOXKECTBEHHbBIE MPECTABICHUsI MPOHU3BIBAIOT BECh
KypCc IIKOJbHOM MaTeMaTUKH M NpeiaraloT HaumOojiee YHHUBEpPCAIbHBINM S3bIK, OOBEIMHSIONIMN BcCe
pa3aenbl MaTeMaTUKU U €€ MPUIOKEHH, OHU CBS3BIBAIOT Pa3HbIE MAaTeMaTUYECKUE JMCIUILTUHBI U UX
MpPWIOKEHNUss B eauHoe 1ienoe. [loaromy BaXHO [daTh BO3MOXKHOCTH oOOydarolemMycs MOHMMATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOW MaTEeMATHKHU M HCIIOJIb30BaTh €r0 JIJISl BBIPAXKEHUS CBOMX
MbICTel. JI[pyruM BaKHbIM MPHU3HAKOM MaTEMAaTHKU KAaK HAyKW CJEAYeT NPU3HATh CBOMCTBEHHYIO €M
CTPOrocCThb 060CHOBaHI/If/’I n CiacaoBaHUC OHpGI[QJIéHHBIM InpaBujiaM TIOCTPOCHHUA  TOKA3aTCILCTB.



3HAKOMCTBO C 3JI€MEHTAMH MAaTEMAaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUICHHS
o0yyJaromuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYXJICHHS Ha OCHOBE JIOTHYECKUX MpPaBUI, (HOpMUpPYET
HABBIKH KPUTHYECKOTO MBITIICHHS.

B yueObHOM Kypce «AnreOpa W Hadajga MaTEeMATHYECKOTO aHAINM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICJIMPOBAHUs, KOTOpPbIC NPU3BAHBI CIIOCOOCTBOBATH (HOPMUPOBAHHIO HABBIKOB
MIOCTPOCHUS MOJICNICH PeabHBIX CUTYAIUH, UCCIEAOBAaHUS dTUX MOJIEIIEH C TIOMOIIBIO ammapaTa anreOpsl u
MaTEeMaTHYECKOT0 aHalu3a, WHTEPIPETAIllMH IOJyYeHHBIX pe3yJbTaToB. Takue 3afaHus BIUICTCHBI B
KKIBIA W3 Pa3/IeNioB MPOTrPaMMBbl, MOCKOJIbKY BECh MaTepHall y4eOHOTO Kypca IMIUPOKO UCTIONb3YeTCs s
peleHus MPUKIAAHBIX 3a1a4. [Ipu pemeHnn pealbHbIX MPaKTHYECKUX 3a7ad 00yYaromuecs pa3BUBAIOT
HaAOJIIOAAaTEIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTpParupoBaThCs, WCIIOJIB30BaTh AHAJIOTHIO,
00001maTh W KOHKPETU3UPOBATH Mpobiemy. JlesTeNbHOCTh MO (OPMHUPOBAHHUIO HABBIKOB PEIICHUS
MPUKIIAJHBIX 3a/1a4 OPTaHU3YeTCsl B MPOIECCe M3YYEHUs BCEX TeM ydeOHOro Kypca «AinreOpa u Havaia
MaTEMaTHYECKOTO aHAIIN3ay.

Ha u3yuenne yueOHOTO Kypca «Anredpa W Havyajga MaTeMaTHYECKOTO aHaIM3a» OTBOAUTCS 272 yaca:
B 10 xmacce — 136 vacoB (4 gaca B Heneno), B 11 kiacce — 136 vacoB (4 yaca B HEJEINIO).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Yuciia 1 BBIYUCICHUA

Pammonanbupie  uncna. OOBIKHOBEHHBIE U JECATUYHBIC ApOOM, MPOIECHTHI, OECKOHEYHbIE
nepuoanueckue apobu. I[lpumenenue napoOell W TPOIEHTOB ISl pEHIeHHs] NPUKIAAHBIX 33434 U3
Pa3IMYHBIX OTPACIIEH 3HAHUM U pPEabHOMN KU3HU.

JleiicTButenbHble yucia. PannoHanbHble U UppalroHalbHble ynciaa. ApudMeTndeckue oneparuu ¢
JNCHCTBUTENBHBIMA YHUCIaMUA. MOJylb JCHCTBUTEIHLHOTO YHCIA WM €ro CBOHCTBa. [lpuOmmkEHHBIC
BBIUMCIICHHUS, IPAaBUJIa OKPYIJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ uensiM nokaszareneM. bunom Heiorona. Vcnonp3zoBanue nmojaxofsiiei popmbl 3aucu
JEMCTBUTEIBHBIX YUCEN I PELICHUS TPAKTUYECKUX 3aa4 U MPEICTABICHUS TaHHBIX.

ApudpmeTrueckuii KOpeHb HaTypalbHOW CTENEHU U €ro CBOWCTBA.

CreneHsp ¢ palMOHAIBHBIM [TOKA3aTENIEM U €€ CBOWCTBA, CTENEHD C IEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapugm umncna. CoiicTBa jorapudma. /leciTuuHble U HaTypaJIbHbIE JIOTaPU(PMBI.

CuHyC, KOCHHYC, TAaHT€HC, KOTAaHT€HC YHUCIOBOIO apryMeHTa. APKCUHYC, apPKKOCHUHYC M apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnaecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHUs. PaBHOCHIIbHbBIE
YPaBHEHUS U ypaBHEHUA-CIIEACTBYs. HepaBeHCTBO, pellicHuE HEPABEHCTBA.

OcCHOBHbIE METOABl pELIEHUS IeNbIX U JpOOHO-pAIlMOHAJIBHBIX YPABHEHMH W HEPaBEHCTB.
MHorowieHsl OT OJHOW NEpeMEHHOM. JlelleHne MHOIroO4JIeHa Ha MHOTOWIEH ¢ ocTarkoM. Teopema besy.
MHorounens! ¢ nensiMu ko3 dunrentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAIIMX CTENEHH U KOPHH.

HppaumnonansHsle ypaBHeHNs. OCHOBHBIE METObI PEIICHUS UPPALMOHAIBHBIX YPABHEHUM.

[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEIIEHUS MTOKA3aTENbHBIX YPABHEHUI.

[IpeoOpa3oBanue BbIpaXeHHH, COepKaALIUX JTOTapru(MBbI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/IBI PEIICHHS] TOTapUPMUUECKUX YpaBHEHUH.

OcHoBHble TpuUroHometrpuueckue ¢opmyisl. [IpeobpazoBaHue TPUTOHOMETPUYECKUX BBIPAKEHUU.
PelreHne TpUroHOMETPUYECKUX YPABHEHUM.

Pemenue cucrem IMHEWHBIX ypaBHEHHI. MaTpuiia CHCTeMBbl JTUHEWHBIX ypaBHeHH. OmnpenennuTenb
MaTpulbl 2X2, €ro TreoMETPUYECKHUH CMBICI M CBOMCTBA, BBIYMCIEHHUE €ro 3HAYEHUS, NPUMEHEHHE
ONPEIEIUTENS JUIsl PEIIEHUS] CUCTEMBI JIMHEWHBIX ypaBHEHUU. PellleHne npuKiIaJHbIX 3a7a4 C MOMOILBIO



CHUCTEMBbl JIMHEHHBIX ypaBHEeHHWH. HccienoBaHue TMOCTPOEHHOW MOJEIM C TOMOIIBI0 MaTpull H
ONPEACIIUTENCH.

[TocTpoeHne MareMaTuyeCKUX MOJENIEH peanbHOW CUTyallMu C IOMOIIbIO YPAaBHEHUI U HEPABEHCTB.
[IpuMeHeHne ypaBHEHMI M HEPABEHCTB K PELICHUI0 MATEMaTHYECKHUX 3a4ad M 3a1ad M3 pa3iInYHbIX
obJacTell HAyKW U PeaIbHON KU3HH.

DYyHKUMH U TPAaPUKHU

OyHKIUA, crnocoObl 3amaHus (yHknuu. B3anmao oOpatHbie ¢yHKIMU. Kommosummst (QyHKIUH.
I'padux GpyHkmu. DneMeHTapHbIie peodpa3zoBanus rpaguKoB (HyHKIHUA.

Ob6nacth ompeaeneHuss M MHOXKeCTBO 3HaueHud ¢yHkiuuu. Hymu @ynkuun. I[IpomexyTtku
3HaKomocTosHCTBAa. YérHpie U Heu€THele QyHkuuu. Ilepuonmyeckne ¢ynkuu. IlpomexyTku
MOHOTOHHOCTH (D)YHKIIMHA. MakcuMyMbl U MUHUMYMBI (yHKIMH. HanGospiiee n HanMeHblIee 3HAYCHUS
(GyHKIIUM Ha IPOMEKYTKE.

JluneiiHas, KBajapaTW4yHas W ApOOHO-TMHEWHHass (QYHKIUU. ODIJIEMEHTApHOE MCCIEOBaHUE U
MOCTPOCHUE UX IPaPUKOB.

CrenenHas (pyHKIMS C HaTypalbHBIM M IIeJBIM MoKasateneM. E€ coiicTBa u rpaduk. CBoiicTBa n
rpaduK KOpHS N-0i cTeneHu Kak GyHKIUU OOpPaTHOI CTENEHU C HaTypalbHBIM MTOKA3aTEIIEM.

[TokazarenbHas u norapupmudeckas GyHKINHU, UX CBOICTBa U rpaduku. Mcnomp3oBanue rpaguKoB
GyHKIUH 1715 penieHus] ypaBHeHHIH.

Tpuronomerpudeckass OKPYXHOCTb, OIPEICICHHE TPUTOHOMETPUYECKUX (YHKIHMHA YHCIOBOTO
apryMeHTa.

OyHKIIMOHANBHBIE 3aBUCHMOCTH B PpEAIbHBIX IMIpoleccax M SBJICHUAX. [ paduku peambHBIX
3aBUCUMOCTEH.

Hayana maTteMaTH4ecKoro aHajmsa

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUA MTOCNIE0BAaTEIbHOCTEH. MeTo1 MaTeMaTHUeCKON MHAYKIIUH.
MOHOTOHHBIE M OrpaHUYEHHBIE IIOCIEAOBATENBHOCTH. MCTOpHS BO3HMKHOBEHMS MAaTE€MaTHYECKOIrO
aHaJIM3a Kak aHajau3a OECKOHEYHO MaJlbIX.

Apudmernueckas U TeoMeTpuyeckas mporpeccuu. beckoHeuHo yObIBarolasi TeoMeTpuyecKas
mporpeccusi. CyMma OecKOHEYHO YyOBIBAarOIIeW TeOMETpUYecKo mporpeccuu. JIMHEWHBIT U
SKCIMOHEHIMAIBHBIA pocT. Yucno e. dopmyna ClIOKHBIX NPOLEHTOB. Mcrmonp30BaHWe Nporpeccuu Aiis
pELIEHNs PEANIbHBIX 3aJa4 IPUKIIAHOTO XapaKTepa.

HenpepriBable ¢GyHKIMM M HX CcBoiicTBa. TOUkM paspbiBa. ACHMITOTHl TpadUKOB (DYHKIHH.
CpoiicTBa (yHKIMI HeNpephIBHBIX Ha OTpe3ke. MeToJ WHTEpBalIOB [UIsl PEIICHUS HEPaBEHCTB.
[IpMmeHeHne CBOMCTB HENMPEPHIBHBIX (QYHKIIUH JUIs peIIeHUs 3a/1a4.

IlepBas u BTOpass mpou3BojHble (yHKUMU. OmnpeneneHue, reoMeTpuuecKuil 1 (pU3NYecKHii CMBbICHT
MIPOU3BOHON. Y paBHEHHE KacaTeIbHOU K rpaduKy (DyHKITUH.

[IpousBosnHble 31eMeHTapHbIX (yHKUMHA. [Ipom3BoaHas CcymMMbl, NpPOM3BENEHUS, YAaCTHOIO U
KOMITO3UIIMHN (QYHKIIUH.

MHoxecTBa M JTIOTHKA

MHO)kecTBO, oOmepaluyd HaJl MHOXKECTBaMM UM WX cBoicTBa. Jlmarpammsl Diinepa—BenHa.
[IpuMeHEeHNE TEOPETUKO-MHOKECTBEHHOTO anmnapara JUisl OIMCaHHs PEAJbHBIX MPOLIECCOB U SIBJICHUM, IpU
pelIeHnH 3a]a4 U3 IPYruX y4eOHbIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO MaTeMAaTHYECKOTO OOBEKTa, CIEACTBHE, J0Ka3aTelbCTBO,
PaBHOCHUJIBHBIE YPaBHEHHS.

11 KJIACC

Yuciaa v BBIYACIECHUS

Harypanbnupie u menpie uncna. [IpuMeHeHne TpPU3HAKOB JIETUMOCTH IEIBIX YHCEN, HauOOJBIINN
obmmit gemutens (nanee — HOJl) u Haumensiniee obmiee kpatHoe (nanee — HOK), octaTkoB mo Moyito,
anropuT™a EBKiMaa s penieHust 3a/1a4 B LEJIbIX YUciax.



KommnekcHble umcna. Anrebpadyeckas W TpUTOHOMETpHUYecKas (OpPMBbI 3alUCH KOMILIEKCHOTO
grcna. ApudMeTHUIecKre omnepanuy ¢ KOMIUIEKCHBIME 4uciiaMu. M300paskeHne KOMIUIEKCHBIX YHCel Ha
KOOpAMHATHOM miockocTu. Popmyna Myaspa. KopHu n-oif CTENeHM U3 KOMIUIEKCHOIO 4YHCIIA.
[TpuMeHeHre KOMIUIEKCHBIX YHCEeN IS pelieHHs (PU3NYECKUX H TeOMETPUUECKUX 3a/1ad.

YpaBHeHHsI 1 HEPABEHCTBA

Cucrema ¥ COBOKYIIHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBUS.
PaBHOCHIIBHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUYECKHX YPABHEHUH C MOMOIIBIO TPUTOHOMETPUYECKOH OKPYKHOCTH.
Penrenne TpuroHoMeTpUYECKUX HEPABEHCTB.

OcHOBHbBIE METOIbI PELICHUS TOKA3aTEIbHBIX U JIOrapu(MUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PpELIEHUS CHUCTEM W COBOKYIHOCTEH palMOHAJIbHBIX, HWPPALMOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX YpaBHEHUI.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PELICHHUIO MATEMATHYECKUX 3aJad M 3a1a4 U3
pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HU, HHTEPIIPETALNS MOJIYUeHHBIX PE3yIbTaTOB.

DyHKUUH U rpaGuKu

I'paduk xommosunuu ¢GyHKIUA. ['eomerpudeckre o00pa3bl ypaBHEHMH UM HEPAaBEHCTB Ha
KOOPAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rPpaUKH.

I'paduueckue METOIBI pelICHUs] YpaBHEHUH U HepaBeHCTB. [ padmieckne METOIbl PelIeHUs 3a1ad C
rnapameTpamH.

Hcnonb3oBanne rpadukoB (YHKIUN I UCCIICOBAHMS IPOIECCOB M 3aBUCUMOCTEH, KOTOpPHIE
BO3HUKAIOT MPHU PEUICHUH 3a/1a4 U3 APYTrUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hayana maTteMaTH4ecKoro aHajmsa

[IpumeHeHne TPOM3BOAHONW K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH U JKCTPEMYMBL.
Haxosxienne HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUN HEMPEPHIBHON (DYHKIIMHM HAa OTPE3KE.

[IpuMeHeHne MpOU3BOIHOM UIsl HAXOXKACHUS HAWIYYIIEro PelIeHHs] B MPUKIAIHBIX 3adadax, s
OTpesieNIeHUs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOro (hOpMYIION WK IrpaduKOM.

IlepBooOpasHasi, OCHOBHOE CBOWCTBO MepBOOOpa3HbIX. IlepBooOpa3Hble 3yieMEHTAapHBIX (YHKIHH.
[IpaBuiia Hax0X/A€HUS IEPBOOOPAZHBIX.

HNurerpan. ['eomerpuueckuil CMBICH HWHTErpana. BbluucieHHe ONPEeAeIEHHOTO MHTErpaja 1o
dbopmyne HeroTona-JleitoHua.

[Ipumenenne WHTETpaia Ui HAXOXKJICHUS IUIOMAAeH TUIOCKUX (GUTYp U 00bEMOB r€OMETPHUYECKHUX
TeJ.

[Tpumeps! pemeHnit quddepeHnrnaibHbIX ypaBHeHUH. MaTemaTnueckoe MOJICTUPOBAHUE PeaTbHBIX
MIPOIIECCOB C MOMOIIIBIO UM PEepeHIINATIBHBIX YPaBHEHUMN.

IJIAHUPYEMBIE PE3VJIbTATBI OCBOEHISI YYEBHOI'O KVPCA «AJITEBPA W HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUIA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpa:kIaHCKOro BOCIIMTAHMSA:

cOpPMUPOBAHHOCTH TPAKIAHCKOH IMO3UIIMU 00YYAIOIIErocsi KaKk aKTHBHOTO U OTBETCTBEHHOTO 4WJIEHA
POCCHICKOTO O0IIECTBa, MPEACTABICHUE O MaTeMaTHYSCKUX OCHOBAX (YHKIIMOHMPOBAHHS Pa3THUHBIX
CTPYKTYp, SIBJICHUW, NpOLEAYp Tpa)KJIaHCKOro ooOmiectBa (BBIOOPHI, ONPOCHI W JAPYroe), yMEHHE
B3aMMO/ICHCTBOBATH C COLMAILHBIMI HHCTHTYTAMHU B COOTBETCTBUH C UX (DYHKLIUSIMU M Ha3HAUCHUEM;

2) IaTPHOTHYECKOTO BOCTIUTAHHUS:



c(hOPMHUPOBAHHOCTh POCCHMCKON TPaXTAHCKOHW HWIACHTUYHOCTH, YBAXKEHUS K TMPOILIOMY H
HACTOSIIEMY POCCHMCKOM MaTE€MaTHKH, LEHHOCTHOE OTHOLICHUE K JOCTHXKEHHSIM POCCUHUCKUX
MaT€MaTUKOB M POCCHUHCKOM MaTeMaTH4eCKOM IIKOJIbI, MCIOJb30BAHUE 3TUX JOCTHKEHMU B JIPYTUX
HayKaX, TEXHOJIOTHSIX, chepax SIKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAaHHE JIYXOBHBIX IICHHOCTEH pOCCHIICKOT0 Hapoja, C(HOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHHUs, 3TUYECKOI'O IOBEJIEHUS, CBSI3aHHOIO C IMPAKTUYECKUM IPUMEHEHUEM JOCTHXKEHHN HayKu M
JeSTeNIbHOCThIO YIEHOTO, 0OCO3HAHUE JINYHOTO BKJIaJa B IIOCTPOSHUE YCTOMYUBOTO OyIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

JCTETUYECKOE OTHOUIEHHME K MHUpY, BKJIIOUYas JCTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, PEIICHUH, PACCYXJICHUM, BOCIPUUMYHBOCTh K MAaTEMATUYECKUM aCIIEKTaM Pa3IMYHBIX
BHJIOB UCKYCCTBA;

5) ¢pu3nUecKOro BOCIIMTAHUS:

cOPMUPOBAHHOCTh yMEHHUS MPUMEHSAThH MaTeMaTHMYeCKWe 3HaHHs B MHTEpecax 3JI0pOBOTO U
Oe3omacHOr0 00pasza JKW3HU, OTBETCTBCHHOE OTHOIICHUE K CBOEMY 3JI0POBBIO (340pPOBOE IHTAHUE,
cOanmaHCUpPOBAaHHBIA PEXUM 3aHITHI M OTAbIXa, peryispHas (Qu3ndeckas aKTHBHOCTB), (hU3HUEcKoe
COBEPILIEHCTBOBAHUE MPU 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOMN JCSITEIBHOCTHIO;

6) TPy/Z10BOT0 BOCIIUTAHUS

TOTOBHOCTh K TPYyIy, OCO3HAHWE IICHHOCTH TPYAOIIOOWS, WHTEpeC K pa3IudHbIM chepam
npoeccCuoHaNBHOM IeATEIbHOCTH, CBSI3aHHBIM C MAaTEeMATUKOU U €€ MPUIOKEHHUSIMH, YMEHHE COBEPIIATh
OCO3HAHHBIN BRIOOp Oymymiel nmpodeccun u peann30BbIBATh COOCTBECHHBIC KU3HEHHBIC IJIAaHBI, TOTOBHOCTh
U CIIOCOOHOCTh K MaTeMaTH4eCKOMYy OOpa3oBaHUIO U caMOOOpa30BaHHUIO Ha TMPOTSXKEHUU BCEU >KU3HH,
TOTOBHOCTbH K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTUUSCKUX 3a]]a4 MATEMaTHYECKON HAPaBJIEHHOCTH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUSI:

c(OPMUPOBAHHOCTh IKOJIOTUYECKOW KYJIbTYpbI, TTOHUMaHUE BIUSHUS COIHAIBLHO-3KOHOMUYECKIX
MPOLIECCOB HA COCTOSIHUE TPUPOJHOM U COIMAbHOM Cpelbl, OCO3HaHWE TJI00aNIbHOTO XapakTepa
AKOJIOTUYECKUX TMPOOJIeM, OpUEHTAIM Ha MPUMEHEHHWE MaTeMaTUYeCKUX 3HAHUMW IS pelieHus 3anad B
o0JacTh OKpY’Karollel cpenbl, TUIAHUPOBAHUE TOCTYNKOB M OIICHKM HMX BO3MOXKHBIX TOCTEACTBUNA TS
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOr0 MO3HAHUS

c(hOpMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOHN MPAKTUKH, MOHUMAHUE MAaTeMaTUYeCKOW HAayKd Kak cepbl U4eIoBEeUECKOM AESITeNbHOCTH,
ATanoB €€ pa3BUTHUS W 3HAYMMOCTU IS PA3BUTHUSI IUBWIM3AIMH, OBJIAJICHUE S3BIKOM MAaTEMaTUKH W
MaTeMaTUYeCKOW KYJbTYpOW Kak CpPEJICTBOM IO3HAHUS MHUpA, TOTOBHOCTh OCYILECTBIIATh IMPOEKTHYIO U
HCCIIEI0BATENbCKYIO ICSITEIFHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jornyeckne a1eMCTBUSA:

BBISIBIIATh W XapaKTEPU30BATh CYIIECTBEHHBIC NPH3HAKKM MaTEMaTUYECKHX OOBEKTOB, TOHSTHH,
OTHONIICHUN MEXIY MOHSATUSMHU, (HOPMYIUPOBATH OMPECIICHUs MOHSATHH, YCTAaHABIMBATH CYIIECTBEHHBIN
MPU3HAK KJIAcCU(UKAIIMN, OCHOBAHUS I 00OOIICHUS M CPABHEHUS, KPUTEPHUH TIPOBOJUMOTO aHAIH3a;

BOCIIPUHUMATh,  (QOPMYJIHPOBATH M  MPEOOpPa3OBBIBATh  CYXKJICHHUSA:  yTBEpAUTEIbHBIE U
OTpHUIIATENbHbIE, €IMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TPOTHBOpeYMs B (pakTax, JaHHBIX,
HaOMIOJICHUSAX W YTBEPXKACHHSX, TpemjaraTh KPUTEPUM JUIsI BBIABICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JeJaTh  BBIBOABI C  MCIIOJIB30BAHUEM  3aKOHOB  JIOTMKH, JEAYKTUBHBIX W  HHJIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3AKIOUECHHH 110 aHAJIOTUH;



MIPOBOJIUTh CAMOCTOSITENIFHO JIOKA3aTelIbCTBA MATEMATHUECKUX YTBEPXKICHUH (MpsIMBIE W OT
MPOTHBHOT'O), BBICTPAUBATh ApryMEHTAIIMIO, MPHUBOIWTH TMPUMEPbl M KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIC CYXKIICHHS U BBIBOJIBI;

BEIOMpATh CMOCO0 pemieHus y4eOHOW 3amadu  (CpaBHHBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMPATh HAHOOJIEE MOIXOASIINHI ¢ Y4ETOM CaMOCTOSITEIPHO BBIZICIICHHBIX KPUTEPHEB).

Ba3oBble uccienoBareibcKkue 1elCTBUSA:

WCIIOJIb30BaTh BOIMPOCHI KaK MCCIICAOBATEILCKUN HHCTPYMEHT TIO3HaHUS, (hOPMYyITHUPOBaTh BOIPOCHI,
buKcHpyoIue MpoTUBOpeUne, nMpodaeMy, yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3HIINIO, MHCHUE;

MIPOBOJIUTh CAMOCTOSITENIHO CIUIAHUPOBAHHBIA AIKCIEPUMEHT, HCCIEAOBAHHE I10 YCTAaHOBIICHHIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHHUS, IPOIECCa, BBIIBICHUIO 3aBHCUMOCTCH MEXKIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENILHO  (OPMYITUPOBAThH O0OOIIEHUST W BBIBOJABI IO pPE3ylIbTaTaM IPOBEIEHHOTO
HAOJIIOZICHUsI, WCCIICIOBAaHMS, OIICHUBATh JOCTOBEPHOCTH IIOJIYUYEHHBIX pE3yJbTaTOB, BBHIBOJIOB H
000011eHMIT;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCA, a TAKKE BBIIBUIaTh MPEIIOJIOKCHHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHUSIX.

PatGora ¢ undopmanmeii:

BBISBJIATH JePUIMTEI HHPOPMAITHH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOMPOC W JJIST PEIICHUS
3aJ1auu;

BBIOMpaTh WH(OPMAIINIO W3 WCTOYHUKOB PA3NIMYHBIX THIIOB, aHATH3UPOBATh, CUCTEMATU3HPOBATh U
UHTEPIPETUPOBATH UHPOPMAITUIO PA3TUYHBIX BUIOB U (POPM IMPEIICTABICHHS,

CTPYKTYypUPOBaTh HH(POPMAIMIO, MPEICTABISATh €€ B pasnudHbIX (opMax, WLIIOCTPUPOBATH
rpaduvecKu;

OIICHUBATh HAAEKHOCTh HH(DOPMAIIMH TTO CAMOCTOSTEIHHO CHOPMYITHPOBAHHBIM KPUTECPHUSIM.

KomMyHuKaTHBHBbIE yHHBepcaIbHbIe yueOHbIe AeiicTBUSA

Oo0menue:

BOCIIpUHUMATb " (1)OpMYJ'II/Ip0BaTI) CY)KACHUA B COOTBETCTBUU C YCIOBUSAMU W LEISAMU O6HI€HI/I$I,
SCHO, TOYHO, I'PAaMOTHO BBIpakaTh CBOK TOYKY 3pEHHUS B YCTHBIX M HHCbMEHHBIX TEKCTaX, /JaBaTh
MTOSICHEHHS 110 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh IIOJyYECHHBIN PE3YyJIbTAT;

B X0/1€¢ O0CYXJIeHHsI 33aJaBaTh BOIPOCHI MO CYIIECTBY OOCYX/J1aeMOW TeMbl, IPOOIEeMbI, perraeMoit
3aaa4yM, BBICKAa3bIBaTb HWJACH, HALCJICHHBIC Ha IIOUCK PCIICHHA, COIIOCTAaBJIATE CBOU CYXIACHUA C
CYXJIEHUSIMH JPYTUX YYaCTHUKOB JMajiora, OOHapyXHUBaTh pPa3IMune U CXOJCTBO MO3UIUI, B KOPPEKTHON
dhopme popMynHpOBATH PA3HOTIIACHS, CBOM BO3PAKECHHS;

NpPEJCTAaBIATh  PE3yNbTaThl  pEIIeHUS  3aJaud, OSKCIEPUMEHTa, MCCIEJOBAaHUsA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUIEHHS C YYETOM 3ajad MpEe3eHTAlud M OCOOEHHOCTEH
ayJAUTOPHUH.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszaums:

COCTABJIAThH IJIaH, aJITOPUTM pEIIEHUs 3a]laud, BHIOMpATh CMOCOO pelIeHHs] ¢ Y4ETOM HUMEIOIUXCs
PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C
y4€TOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

BJaJIeTh HAaBBIKAMU I103HABATEIbHOM pEeQIEKCHN KaK OCO3HAHMS COBEPLIAEMbIX JEHCTBHHA H
MBICITUTENIBHBIX MPOLIECCOB, UX PE3YJILTATOB, BIAJIETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJIS IIporecca
U Pe3yJIbTaTa pelIeHUsl MaTEMaTUYECKON 3a1a4H;

IIPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUN 33a4H, BHOCUTh KOPPEKTUBHI B
TS TeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HACHHBIX OIMIMOOK, BBISBICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBHE pE3yJIbTaTa LEIH W YCIOBUSAM, OOBSCHATH NMPHYUHBI JOCTHIKCHHS WA
HEJIOCTHKCHHS PE3YJIbTATOB JCSITCIBHOCTH, HAXOUTh OIIUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1esITeIbHOCTh:

[MOHUMAaTh W MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHOW paOOThI MPU PEHICHUU
yueOHBIX 3a/la4, MPUHUMATh IIeJTb COBMECTHOHN ACATEIbHOCTH, TUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM
paboThI, pacpeaensiTh BUIbI pabOT, JOrOBAPUBATHCS, 00CYkIATh MPOIIECC U Pe3yabTaT padoThl, 0000IIaTh
MHEHHSI HECKOJIbKUX JIFOJICH;

y4acTBOBATh B TPYMIOBEIX Gopmax paboThl (0OCYKaeHUSI, OOMEH MHEHHH, «MO3TOBBIC IITYPMbD» U
WHBIC), BBITIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JICHCTBUS C IPYTUMHU WiICHAMH KOMaHJIbI,
OLICHUBATh KA4eCTBO CBOETO BKJIA/Ia B OOIIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YU4aCTHHKAMHU
B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy obydenust B 10 kiiacce o0yyarouuiicss HoayduT CieIyIOIIME NPEIMETHbIE PE3YJIbTAThl 110
OTJENbHBIM TeMaM paboueii mporpaMMbl y4eOHOTO Kypca «Anredpa u Hadaja MaTeMaTHYeCKOTO aHATH3a»:

Ymucina ¥ BbIYMCICHUSA:

CBOOOJHO OINEPUPOBATH MOHATHUSIMU: PAIMOHATIBHOE YHUCIIO, OECKOHEYHas MepHOoauYecKasi IpoOb,
IIPOLIEHTHI, HUPPALMOHAILHOE YMCIO, MHOXECTBA PALUOHAIBHBIX M JIEUCTBUTENBHBIX YHUCEN, MOIYJb
JNENUCTBUTEIILHOIO YUCIIA;

IIPUMEHSTh APOOU M MPOLEHTHI JJIs PEIICHUs NPUKIAAHBIX 33]a4 U3 Pa3IM4HbIX OTpaciiell 3HaHUM U
pEaTbHON KU3HU;

[PUMEHTh NPUOIMKEHHBIE BBIUMCIICHUS, MpaBUia OKPYIJIEHUS, NMPUKUIKY U OLEHKY pe3yJsbTara
BBIUMCIICHUH;

CBOOOJHO OIEPUPOBATh MOHATHUEM: CTENEHb C LEJIbIM IOKAa3aTeJIEM, HMCIOIb30BaTh MOAXOJSIIYIO
dbopMy 3ancH JeUCTBUTENbHBIX YHCEN I PELICHUs MPAKTUYECKHX 3a/1a4 U IPeACTaBICHUS JaHHBIX;

CcBOOO/IHO ONIEPUPOBATH MOHATUEM: apU(PMETUUECKUIN KOPEHb HATYPaJIbHOM CTENEHU;

CBOOO/THO ONIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM IT0Ka3aTelNeM;

CBOOO/IHO ONEPUPOBATH MOHATUAMU: JJOorapudM YKcia, TeCATUUHbIE U HaTypalbHbIE JIOTapu(pMBI;

CBOOOJTHO ONIEPUPOBATH MOHATUAMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIOBOTO apryMEHTa;

OTIepUPOBATh NOHATUSMU: APKCUHYC, ApPKKOCUHYC M apKTAHI'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHHs H HEPABEHCTBA:

CBOOOZIHO OINEpPUPOBaTh MOHSTHUSAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PAaBHOCHUJIbHBIE
YPaBHEHUS U ypaBHEHUS-CIIECACTBHS, PABHOCUIIbHBIE HEPABEHCTBA,

MPUMEHSTh DPA3JIMYHbIE METO/bl PEIICHUS PALUOHAIBHBIX U JAPOOHO-pallMOHABHBIX YPAaBHEHUH,
IIPUMEHSTh METOJI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB;

CBOOO/JIHO ONEpUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOW MEepEeMEHHOW, MHOTOWIEH C LEJIbIMU
KO3 pUIMEHTaMH, KOPHH MHOTOYJICHA, MPUMEHATH JeleHHEe MHOTOWwIeHa Ha MHOTOWIEH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera st penienus 3aaay;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: CHUCT€Ma JIMHEWHBIX YpaBHEHMH, MaTpHUIA, OIpPEIeIUTENb
MaTpuibl 2 X2 W €ro TeOMETPUYECKUM CMBICI, HCIOJIb30BaTh CBOMCTBA ompenenutens 2 X 2 s
BBIUHCJIEHUSI €0 3HAYEHUS, NPUMEHATh ONPEACIIUTENH JUIsl PEIIEHUS CUCTEMbl JIMHEHHBIX YpaBHEHUH,
MOJIETIUPOBaTh peajbHble CHUTYalldd C T[IOMOIIBI0O CHUCTEMBbl JIMHEMHBIX YpaBHEHUH, HCCIEA0BATh
IIOCTPOEHHBIE MOJIEININ C IIOMOILBIO MATPUL] U ONPEAEIINTENEH, UHTEPIIPETUPOBATD ITOJIYYEHHBIN pe3yJIbTaT;

HCIOJIb30BaTh CBOMCTBA NEHCTBHUI ¢ KOPHSAMHU ISl MpeoOpa30BaHUs BhIPAXKEHU;

BBINOJIHATE MPEOOpPa30BaHMs YHCIOBBIX BBIPRKEHHUH, COJEpXKAIIUX CTENEeHH C PaldOHAJIBHBIM
ITOKa3aTeNeM;

HCIOJIb30BaTh CBOMCTBA JOrapu(MOB i IpeoOpa3oBaHus Jorapu(MUIECKUX BBIPAKECHUH;



CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: HUpPpALMOHAIbHbBIC, IIOKa3aTelbHbIE M JIorapudMuyeckue
yYpaBHEHHsI, HAXOJUTh MX PEIICHHUS C MOMOIIBIO PAaBHOCWIIBHBIX MEPEXO0J0B MM OCYILECTBIISAS MPOBEPKY
KOpHE;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKHE (OPMYIBI Ui MPeoOpazoBaHMs TPUTOHOMETPUUIECKUX
BBIPAXKEHHUI;

CBOOOJHO OMNEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, MPHUMEHSATh HE0OXOAUMBIC
(bopMyIIbl ISl pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICIMPOBATh peajibHble CUTYallMd Ha S3bIKE ajreOphl, COCTABIATH BBIPAKECHHS, YpaBHEHUS,
HEpaBEHCTBA II0 YCJIOBUIO 3a/lauM, MCCIIEJOBAaTh I[OCTPOEHHBIE MOJEIM C HCIOJIb30BAHMEM ammapaTa
anreopsl.

DyHKIUH U TPaQUKH:

CBOOOJHO ONEpPUPOBATH HMOHATHAMM: (DYHKIMS, cHOcoObl 3agaHus (YyHKIMM, B3aUMHO OOpaTHbIE
¢bynkuuu, xommosunus (yHKIUH, rpaduk (QyHKIHH, BBIIOIHATH OSJEMEHTapHBIE MpeoOpa3oBaHuUs
rpadukoB PyHKITUI;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMH: 00JIaCTh ONPEACTICHNUS M MHOXKECTBO 3HAYCHUN (PYHKIIUH, HYIIH
(GyHKLINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEPUPOBATh MOHATUSAMH: YETHBIE W HEUETHBIE (YHKIHHU, MEPUOAWYECKHE (PYHKIUH,
IIPOMEKYTKM MOHOTOHHOCTHU (PYHKILIMU, MAaKCUMyMbl U MUHUMYMbI (DYHKIIMH, HanOOJIbllIee U HAaUMEHbLIee
3Ha4YeHHEe PYHKIUU HA IPOMEKYTKE;

CBOOOJHO OINEPUPOBAThH MOHATUAMU: CTENEHHAs (YHKLHS C HATypajJbHBIM M LIEJIbIM IOKa3aTeleM,
rpaduK CTeneHHOH (PYHKIMM C HAaTypajdbHBIM M IEJBIM TOKa3areneM, rpaduk KOpHS N-Oi CTENEHH Kak
(GbyHKLIMN 0OpaTHOM CTENEHH C HATypaJIbHBIM MOKA3aTeIeM;

ONIEpPUPOBATH TOHATHAMH: JIMHEWHas, KBaJpaTW4Has W APOOHO-THHEWHas (DYHKIMH, BBITOIHSTH
3JIEMEHTApPHOE MCCIIEJOBAHNE U TOCTPOEHHUE UX I'PaUKOB;

CBOOOJHO OTEPHPOBATH MOHATUSMU: TIOKa3aTeNbHas U Jorapudmudeckas GpyHKIUH, UX CBOHCTBA U
rpaduKu, UCIOIB30BATh UX I'papUKH [Tl PELICHUs ypaBHEHUH;

CBOOOJTHO  ONEpPHPOBATH  MOHATHUSAMH:  TPUTOHOMETPHYECKAs  OKPYXHOCTb,  ONpEACTICHHE
TPUTOHOMETPHUYECKUX (DYHKIIUN YHCIOBOrO apryMeHTa;

WCTOJB30BaTh Tpaduku (YHKIUN IUIST UCCIIEAOBAHMS MPOIECCOB W 3aBUCHMOCTEW TIPU pEIICHUH
3aja4 U3 JAPYruxX y4eOHBIX MPEIMETOB U peaIbHOW >KU3HHU, BBIpAXaTh (OpMyTaMH 3aBHCHMOCTH MEXIY
BEIIMYMHAMU;

Hauana maTeMaTH4ecKoOro aHaIn3a:

CBOOOJHO OTIEPUPOBATH MOHATHAMU: apu(PMeTHIecKas U T€OMETpHUEcKasl Mporpeccus, OECKOHEUHO
yOBIBatOIasi T€OMETPUUECKasi MPOrpeccus, JTUHEWHbIM M AKCMOHEHIMANbHBIM pocT, (GopMyna CIOKHBIX
MIPOIICHTOB, UMETh MPECTABIICHHE O KOHCTAHTE,

UCIOJIb30BATh MPOTPECCUH [T PELICHNs pealbHbIX 3aay MPUKIATHOTO XapaKTepa,;

CBOOOJTHO OTIEPUPOBATH MOHITHUSIMH: TTOCIIEIOBATEIIBHOCTD, CIOCOOBI 3a/IaHUS TIOCIIEIOBATEIIEHOCTEH,
MOHOTOHHBIE M OTPAaHUYEHHBIE MOCIEIOBATEIBHOCTH, IOHUMATh OCHOBBI 3apOXKACHUS MAaTeMaTHYECKOIro
aHaJM3a KaK aHan3a OCCKOHEYHO MaJIbIX;

CBOOOJHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMH, TOUKH pa3pbiBa rpaduka (QpyHKIUH,
aCHUMMTOTHI rpaduka QyHKINHU;

CBOOOJHO ONEpHpPOBATh MOHATHUEM: (QYHKIUS, HEMpEepbIBHAS Ha OTpe3Ke, MPHUMEHSITh CBOMCTBA
HETPEPBIBHBIX (DYHKITMIA 1JIs1 peNIeHUs 3a/1a4;

CBOOOJHO OIEpUPOBaTH MOHATUSAMHU: IEpBas W BTOpas NPOU3BOAHBIE (YHKIIMH, KacaTelbHas K
rpaduky GyHKIUY;

BBIUUCIIATh NMPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO W KOMIIO3UIIMM ABYX (DYHKIIMH, 3HATH
MIPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIINH;

HCIOJIb30BATh T€OMETPUUYECKHM U (PU3UUECKUI CMBICT IPOU3BOTHOM /ISl peILIeHHs 3a/1au.

MHo:xecTBa H JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: MHOXECTBO, OTIEPALUU HaJl MHOKECTBAMH;



HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapar Jjs OIMMCAHNS PealbHBIX IIPOLECCOB U SIBICHUM,
IIPU PEUICHUH 33134 U3 IPYTUX YUeOHBIX PEIMETOB;

CBOOOJHO ONEpUpPOBaTh IOHATUSAMU: OIpENEIeHUe, TEeOpeMa, YpaBHEHHE-CIEJICTBHE, CBOMCTBO
MaTEeMaTHYECKOro 00bEeKTa, J0KAa3aTeIbCTBO, PABHOCHIIBHBIC YPABHEHUS M HEPABEHCTBA.

K xonmy obyuenust B 11 kjacce o0y4aromuiicss MOTYYUT CIETYIONIUE MPEAMETHBIE PE3YyIbTaThl 110
OTJIENIbHBIM TeMaM paboueil mporpaMMbl y4eOHOT0 Kypca «Anredpa v Hauajla MaTeMaTUYeCKOT0 aHaIn3ay:

UYmncsa v BbIYUCIEHUSA:

CcBOOOZHO ONEpUPOBATh MOHATUSMU: HATYpajJbHOE M IEJIO€ YHCIO, MHOXECTBAa HATYpPalbHBIX M
LEJIBIX YMCEN, UCIO0JIb30BaTh Npu3Haku aenumoctu nenbix unces, HOJ u HOK natypanbsHbIX uncen ajis
penieHus 3ajiay, NPUMEHTh aropuTM EBkiuia;

CBOOOJIHO ONEpUPOBATH IMOHSATHEM OCTaTKa IO MOJIYJI0, 3alUChIBaTh HATypajbHbIE 4YHUCIA B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CcBOOOJIHO OMNEpPUPOBATH IMOHATUSMHU: KOMIUIEKCHOE YHCJIO W MHOXXECTBO KOMIUJIEKCHBIX YHCET,
MPEJICTABIATh KOMILJICKCHBIC YHCIAa B alreOpamdecKkol W TPUTOHOMETPUYECKOW (opMe, BBIOJIHATH
apudmeTHyecKue onepamu ¢ HUMU 1 U300pa)kaTh Ha KOOPIUHATHON TIOCKOCTH.

YpaBHeHusI M HEPaBEHCTBA:

CBOOOJHO OMNEpUPOBATH MOHATUSMU: HPpPALMOHANBHBIC, T[OKa3aTelbHble U JIOTapU(pMUUYECKHE
HEPaBEHCTBA, HAXOJUTh X PEIICHHS C TOMOIIBI0 PABHOCUIIBHBIX MTEPEXOIOB;

OCYILIECTBISATH OTOOP KOPHEH IPU PElICHUU TPUTOHOMETPUUECKOTO YPABHEHUS;

CBOOOJITHO OIEPUPOBATH MOHATUEM TPUTOHOMETPHUECKOE HEPABEHCTBO, MPUMEHSIThH HEOOXOIUMBIC
(bopMyIIbI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKIX HEPABEHCTB;

CBOOOJIHO OIEpUPOBATh TMOHSATHUSIMU: CHCTEMAa M COBOKYITHOCTh YpaBHEHHUH U HEPABEHCTB,
PaBHOCHUIIBHBIE CHCTEMbI M CHCTEMbI-CIICJICTBUSI, HAXOAUTh PEHICHHs CHCTEMbI U COBOKYIHOCTEH
paIMoOHAIBHBIX, UPPANMOHABHBIX, TIOKA3aTSIILHBIX U JIOTAPU(PMUICCKIX YPAaBHEHUH 1 HEPABEHCTB;

peuiaTth palroHaNbHbIE, HppaLMOHAJIbHEIE, MOKa3aTeNbHbIE, norapudmuyueckue u
TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA, COJIEPKAIlNe MOYJIN U TTapaMeTphI;

MPUMEHITh TpapuuecKre METOAbl AJs pElIeHUs YpaBHEHUUW W HEpPaBeHCTB, a Takke 3ajaad C
rnapameTpamu;

MOJIETTUPOBATh peajbHble CHUTYallMd Ha S3bIKE anreOpbl, COCTABJISATh BBIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA M MX CHUCTEMBI 10 YCIOBUIO 3aJlayH, UCCIIEIOBATh MOCTPOCHHBIE MOJIEIHN C UCIOJIb30BAaHUEM
anmaparta anreOpsl, THTEPIPETUPOBAThH MOTYUYEHHBIN pe3ynbTar.

DyHKIUH U TPaQUKH:

CTPOUTH TpaPUKU KOMIOZUIIUU (YHKIUI C TOMOIIBIO 3JIEMEHTAPHOTO HWCCIEIOBAHHS U CBOMCTB
KOMITO3UITUH ABYX (DYHKIIHIA;

CTPOUTH T€OMETpUIECKHe 00pa3bl ypaBHEHH U HEPABEHCTB HA KOOPAMHATHOM MIIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHITUAMU: TPAPUKHA TPUTOHOMETPHUUECKUX (PYHKITUI;

MPUMEHSITh PYHKINU JJI1 MOJACTUPOBAHUS U HCCIIEIOBAHUS PEATbHBIX MPOIECCOB.

Hauyana maTeMaTH4eckoro aHajaimsa:

MCIOJIb30BaTh MIPOU3BOIHYIO JUIS UCCIIEIOBAaHUS (PYHKIIMH HA MOHOTOHHOCTh M SKCTPEMYMBI;

HaxOJUTh HaUOOJIbIIIEEe ¥ HAUMEHbIIIEE 3HAUCHHS (PYHKITUU HETIPEPHIBHON HA OTPE3KE;

WCIIOJIb30BaTh MPOU3BOJHYIO JIJISl HAXOXKICHUSI HAWTYUIIEro PEelIeHHs] B MPUKIAJHBIX, B TOM YHUCIIE
COLIMAJIbHO-9)KOHOMUYECKHUX, 3a/adax, AJid OMNpeesieHUus CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOTO
bopmyoit uinm rpadukom;

CBOOOJTHO OMEpPUPOBATh TMOHATHUSAMH: TEPBOOOpa3Hasi, OMPEACNEHHBIA WHTETpan, HaXOIUTh
MepBOOOPA3HBIE dTIEMEHTAPHBIX (YHKIUI U BEIYUCIATH HHTErpal o ¢popmyne HetoroHa-JIeliOHmIa;

HaxOJIUTh IUIONIAIN TIOCKUX GUTYP U 0OBEMBI TEJT C TOMOIILI0 HHTETPAJIA;

MMETh TPEACTAaBICHHE O MaTEMaTUYECKOM MOJIETMPOBAHMM HAa TMPUMEpPE COCTABIICHUS
mudepeHIaTbHBIX YPaBHEHUIH;



peiaTh MPUKIAAHBIC 3aJa4l, B TOM YHCJIC COLIMAJIbHO-3KOHOMHNYECKOI'O U (1)I/ISI/I‘IGCKOFO XapakTepa,
CpeaACTBAMU MATCMATUYCCKOI'O aHAJIN3



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHOK€eCTBO IEMUCTBUTEIBHBIX YHCEIL.
1 Muorowiensl. PanimoHanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEHHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1
HppauunonanbHble ypaBHEHUS
4 [TokazarenpHas Gpynkuus. [lokazarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuueckue BIpaXKEHUS U 99 1
YpaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpenmEe, 0600IIEHNE, CUCTEMATU3AIIHS 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpamMMbl Bcero KonTponbnbie | IIpakTiieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 HccnenoBanne GyHKIHIA ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
Tpuronomerpuveckrue HepaBeHCTBA
4 WpparnmonanbHbIe, TOKA3aTEIBHBIC H 24 1
norapuMuUecKrue HepaBeHCTBA
KowmmiekcHbie uncna 10 1
HatypanbHble u 1iesnbie uncna 10
CucTeMBbl paroHaIBHBIX, HPPANMOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3aaun ¢ mapaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 16 5
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0










MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Ko nposepsiemoro
pe3yjabTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 061ero odopa3oBaHusi

Yyucia U BEIUMCIIEHUA

11

OnepupoBaTh MOHATUAMU: pPALMOHATIBHOE M JIEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAs APOOb, IPOLIEHTHI

1.2

BreinonHsaTh apI/I(bMCTI/I‘ICCKI/Ie orcpanuunu C panirOHaJIbHBIMHU n
IIGIZCTBPITGJIBHI:IMH YuCJIaMHu

1.3

BreinonHsaTh HpI/I6JII/I)KéHHBIe BbBIYUCIICHUS, UCIIOJIb3YS IIpaBUJia OKPYIJICHUA,
ACJIaTh IPUKHUIKY U OLICHKY pC3yJibTaTa BBIYMCIICHUIN

14

OnepupoBaTh MOHATUAMU: CTENEHb C LIEJIBIM IOKa3aTeleM, CTaHIapTHas
¢dopMa 3anucu JEHCTBUTEIBHOIO YHUCIIA, KOPEHb HAaTYpaJbHOM CTEIEHH;
UCMOJIb30BaTh HOJAXOAALIYI0 (OpMY 3alUCH JEHCTBUTEIbHBIX YHUCEN IS
pellIeHns NPAKTUUECKUX 3aad U IPEJCTaBICHUS JaHHBIX

1.5

OnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC M TaHT€HC IIPOU3BOJIBHOTO YIJIa;
UCIOJb30BaTh 3alMCh MTPOU3BOJIBHOIO yIVIa 4epe3 OOpaTHble TPUTOHOMET-
puueckue QpyHKINH

YpaBHEHUS 1 HEPABEHCTBA

2.1

OHepI/IpOBaTL NOHATUAMU: TOXKACCTBO, YpPABHCHHC, HCEPABCHCTBO, IECIIOC,
panroHAIBHOC, HppanuoHaJIbHOC YpaBHCHUE, HEPABCHCTBO,
TPUTOHOMCTPHUYCCKOC YPABHCHUC

2.2

BrimonHsaTe npeoOpa3zoBaHusl TPUTOHOMETPHUUECKUX BBIPRXKEHUNW U peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS

2.3

BrimonHaTe npeoOpazoBaHusi LENbIX, PAllMOHAIBHBIX W UPPALUOHATIBHBIX
BBIDAJKEHUM M pellarb OCHOBHBIE THUIIBI LEJIBIX, PALMOHAIBHBIX U
MPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB

2.4

IIpuMeHATh ypaBHEHUS M HEpPABEHCTBA [UI PELICHUS MaTEMaTUYECKHUX
3a]a4 U 3a]1a4 U3 pa3IN4HbIX 00JacTel HayKH U peaibHOM KU3HU

2.5

MO,I[CJIHpOBaTL pCaJIbHBIC CUTyallUM Ha SA3BIKC anre6pbl, COCTaBJIATH
BBIPpAXKCHUA, YPaBHCHUA, HCPABCHCTBA II0 YCJIIOBHIO 3aJadH, HCCICIOBATH
MOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM allliapara aJ'Il"erLI

OyHKIMU U TpaduKu




Ko nposepsiemoro

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOM

pe3yjabTara o0pa3oBaTe/IbHOI IPOrpaMMbl CpeaHero 001ero 00pa3oBaHus
OnepupoBaTh MOHATHAMU: (PYHKIHS, CIIOCOOBI 3aqaHus GYHKIUHU, 00JIACTh
3.1 OTpEeNIeTICHUS U MHOXKECTBO 3HaUeHUN (PyHKIUH, TpaduK HyHKIIHH, B3aUMHO
oOpartHbie GYyHKIUU
39 OnepupoBaTh MOHATUSAMH: YETHOCTP W HEYETHOCTh (YHKIMH, HYIU
' (byHKINHU, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN 1)1 pelieHUs ypaBHEHUH
34 Crpouth 1 yuTaTh rpaduKy JTMHEHHON (YHKINHU, KBAJAPATUIHON (YHKIUH,
' CTETIEHHOW (DYHKIIUU C LEJIBIM MTOKa3aTelIeM
Hcnonb3oBate rpaduku (GYHKOMHA Ui WCCIEAOBAaHUS TPOIECCOB H
3.5 3aBUCUMOCTCH TpH PEUICHUM 3a7ad W3 JPYTUX YYEOHBIX MHPEIMETOB H
peanbHOH JKU3HHU, BBIpaXKaTh (HOpPMyIaMH 3aBUCUMOCTH MEX/TY BETHINHAMH
4 Hauana maTreMaTH4eCKOro aHaJin3a
41 OnepupoBaTh NOHATHSAMH: TOCIEIOBATEIBHOCTD, apHU(METHYeCKas H
' reOMETPHUECKas IPOTPECCHH
49 OnepupoBaTh MOHATUSMH: OECKOHEYHO YyOBIBAalOIIasi TeOMETpUYecKast
' nporpeccusi, CcyMMa O€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOI MPOTPEeCcCHH
4.3 3agaBarh MOCIEI0BATEIBHOCTH PA3JIMYHBIMU CLIOCOOAMU
44 Mcronp30BaTh CBOMCTBA MOCIIENOBATEIBLHOCTEH W MTPOTPECCUI TS PEIICHUS
' peanbHbIX 33]a4 MPUKJIaIHOTO XapaKTepa
) MHoxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATUAMHI: MHOXKECTBO, ONEPALlU HaJl MHOKECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar sl ONHCAHHS
5.2 peasbHBIX MPOLECCOB U SBICHUMN, MPHU PEIICHUH 33Ja4u U3 JAPYIHX Y4eOHBIX
PeIMETOB
53 OnepupoBaTb  THOHATHSAMU:  ONpeJeNieHHe,  Teopema,  CIEJICTBUE,
' JI0Ka3aTeNbCTBO
11 KJIACC

Koa nposepsiemoro
pe3yabTara

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero odpa3oBaHust

Yycna ¥ BEIYUCIIEHUS




Ko nposepsiemoro

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOM

pe3yJbTara o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
OnepupoBaTh NOHATUSAMU: HATypaJbHOE, LEJIIOE YHCIO; HCIOIb30BaTh
11 MPU3HAKK JICJIMMOCTH LEJIBIX YHCEJ, PA3J0KEHUE YHUCIa HA IPOCThIE
MHOKUTENHN JUIsl PEIICHUS 3aa4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM [10KA3aTEIEM
13 OnepupoBaTh MOHATUAMU: JIOrapudM dMcia, AECATUYHBIE U HATypalbHbIE
' Jorapupmbl
2 VYpaBHEHHS U HEPABEHCTBA
[IpumeHsTh CBOWCTBAa CTENEHW Ui TNPEOOpa3oOBaHHS  BBIPAKEHUH,
2.1 OIEpUPOBATh IOHATUSAMM: II0KA3aTeIbHOE YPAaBHEHHE M HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI T0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BeimonuATe npeoOpazoBaHMs BBIPAKEHHUH, coepKalux Jorapudmer,
2.2 ONEpUPOBATh IMOHATHAMU: JIOrapu(PMUUYECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 Haxoauts perieHus npocTeimnx TpPUroHOMETPUYECKIX HEPABEHCTB
OnepupoBaTh MOHATHAMH: CHUCTEMA JIMHEWHBIX YPaBHEHUN U €€ PEILEHUE;
2.4 MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUHN AJIS PELIEHUS MPAaKTHUYECKUX
3aj1a4
25 HaxoauTs pemeHns npocTeNInX CUCTEM U COBOKYITHOCTEM paliMOHaIbHBIX
' YpaBHEHUN U HEPABEHCTB
MogenupoBaTh peajibHble CHUTYyallMM Ha s3bIKe ajreOphl, COCTaBIATH
2.6 BBIPQXCHUS, YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBbl IO YCIOBHUIO 3ajaud,
UCCIIEI0OBaTh MOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM armapara areOpbl
3 @OyHKMn U rpaduKH
OnepupoBaTb MNOHATHAMM: HepUoOIUYEcKas  (QYHKIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKIIMHM, TOYKH B3KCTpeMyMa (QYHKIHMH, HauOojblliee U
' HalMEHblIee 3HaYeHUs (YHKIMM Ha MPOMEXKYTKE; MCIIOJb30BaTh MX IS
uccienoBaHus pyHKINU, 3aJaHHOU rpadukoM
OnepupoBaTh MOHATUAMU: I'padUKU MOKa3aTeIbHOH, JorapupMuieckoil u
3.2 TPUTOHOMETPUUECKUX (YHKIUH; H300pakaTh HUX Ha KOOPAMHATHOM
IUIOCKOCTH M UCIIOJIB30BATH I PEILICHUS] YPaBHEHUN U HEPABEHCTB
33 N306paxaTh Ha KOOPAMHATHOM IMIIOCKOCTU I'padUKH JIMHEHHBIX ypaBHEHUI
' Y UCMOJb30BaTh UX JJIS PELIEHUS CUCTEMBI IMHENHBIX YPABHEHUN
34 Hcnonp3oBath rpapuku (QyHKUMH IS UCCIEIOBAHHS MPOLECCOB U

3aBHCUMOCTEH U3 APyrux yqe6HLIX JUCHUITIINH




Koa nposepsiemoro IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOI

pe3yJjbTaTra 06p330BaTeJ'IbHOI7I NnporpaMmasl CpeaHETro oﬁmero 06pa303a}mﬂ

4 Hauvama MmaTemMaTH4eCcKOro aHajm3a

OnepupoBaTh NOHATHAMU: HETIPEPhIBHASL (PYHKIUS, TPOU3BOAHAS (DYHKIINH;
4.1 UCIIOJIb30BAaTh T'€OMETPUUYECKUN U (U3NYECKUN CMBICI MPOU3BOMHOM s
pelieHus 3aaau

HaXOI[I/ITB IMPOU3BOJHBIC OJIEMCHTAPHBIX (bYHKHHﬁ, BBIYUCIIATH

4.2 o
MMPOU3BOJAHBIC CYMMBI, IPOU3BCACHUA, HACTHOI'O (bYHKHHH

Hcnonb3oBaTe  NPOM3BOJHYIO  JUId  HCCIEIOBAaHUS  (YHKUMH  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, IPUMEHATh PE3yJIbTaThl HCCIECIOBAHUSA K
HOCTPOCHMIO IPahuKOB

44 Hcnonbs30BaTe IPOU3BOAHYIO JUISI HAaXOKJICHHsS HAWIydlIero peleHus B
' MPUKIIAJHBIX, B TOM YUCJIE COLMAIBHO-D)KOHOMUYECKUX, 3a7a4ax

45 OnepupoBaTb NOHATUSMU: TepBOOOpa3Has M HMHTErpayl; IOHUMATh
' reOMETPUYECKUN U PU3NIECKHUIT CMBICI HHTETpaia

46 Haxonuth mepBooOpa3HbIe JIEMEHTAPHBIX (DYHKIIUH, BBIYHCIISATH HHTETPAT
' o popmyne Hetotona — Jleitbuuna

4.7 Pemarsn IMPUKIIAAHBIC 3aJa4d, B TOM YHCJIC COOMNAJIbHO-3KOHOMUYCCKOTO U
' (bu3HYECKOro XapakTepa, CpeCTBaMi MaTEMaTUYECKOTO aHaIN3a

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
Pannonaneupie uncina. OOBIKHOBEHHBIE U JECATUYHBIC JpOOH, TMPOLIEHTHI, OECKOHEUHBIE
11 |mepnommieckue npobu. ApudmeTrdeckue onepanuu ¢ palroHaIbHBIMU YUCIaMH, TpeoOpa30BaHuUs
' YHCIOBBIX BhIpakeHUH. [IprMeHeHne apobeil W MPOLEHTOB AJS PEUISHUs MPUKIAIHBIX 3a7ad U3
Pa3JIMYHBIX OTPaciieil 3HAHUW U PeaTbHON KU3HU
JleiicTButensHbie yKcna. PalroHansHble U UppalMOHAIBHEBIE Yiclia. Apu(pMETHIECKIe OTepaIuu ¢
1.2 | melicTBUTENbHBIMU YuUCHaMU. [IpuOMMKEHHBIC BBIYHCICHUS, TMPABWIA OKPYIJICHHS, TPHKHIKA U
OIIEHKA pe3yNbTaTa BIUUCICHUN
Crenenr ¢ mensiM mokasareneM. CranpapTHas (opma 3amucu ACHCTBUTENBHOTO uyucia. Hc-
1.3 | monmp3oBaHUE MOAXOJAIICH (OPMBI 3aNTUCH JACHCTBUTEIBHBIX YHCEN ISl PEUICHHS MPaKTHYeCKHX

3a/1a4 ¥ TPEJICTABIICHUS TaHHBIX




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
14 Apudmerndeckuii KOpeHb HaTypaJlbHOW cTeneHu. JleWcTBus ¢ apuMETHUYECKMMHU KOPHIMHU
' HATypaJbHON CTENEHU
15 CuHyC, KOCUHYC M TaHI'€HC YHUCJIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOrO
' aprymeHra
2 VYpaBHEHHS U HEPABEHCTBA
2.1 | ToxzaecTBa M TOKAECTBEHHBIE MPEOOPA3OBAHUS
2.2 | IIpeobpazoBaHue TPUTOHOMETPUUECKUX BbIpaxeHUH. OCHOBHbBIE TPUTOHOMETpUUYECKHE (HOPMYJIBI
2.3 | YpaBHeHue, KopeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHCcTBa. MeTo/] HHTEPBAaJIoB
2.4 | Pemenue 1enbix ¥ ApoOHO-PALMOHATIBHBIX YPABHEHUH U HEPABEHCTB
2.5 | Pemenue uppannoHanbHBIX ypaBHEHUH 1 HEPABEHCTB
2.6 | PemeHne TpUrOHOMETPUUECKUX YPAaBHEHUH
27 [IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PEILICHUI0 MAaTEMATUYECKUX 3a/1ad U 33/1a4 U3 pa3IndHbIX
' oOractell HAyKH U pealibHOM JKU3HU
3 @yHKIMH U TpaduKu
3.1 | dynkuus, cnocoOsl 3afanus pyHkuuu. ['paduk pynkunu. Bzaumuo obpaTHbie QyHKIMH
3.2 Ob6uacTe omnpezeneHuss 1 MHOKeCTBO 3HaueHM QyHkuuu. Hynmn ¢ynkumn. [IpomexyTku 3HaKo-
' NOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU
33 CrenenHas (yHKIMS ¢ HaTypalbHBIM U LieNbIM noka3atenem. EE€ cpoiicTBa u rpaguk. CBoiicTBa u
' rpaduk KopHs N-0if cTeneHu
34 TpuroHomerpuyeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPUYECKUX (YHKIMHA YHCIOBOTO
' aprymeHra
4 Hauvana maremMaTtnyeckoro aHaamsa
41 [TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHMsl  MOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE — mOCIHE-
' JI0BAaTEIbHOCTU
Apudmernueckass U reomerpuyeckas mnporpeccuu. beckoHeuHo yObIBalomias TreoMeTpHYecKast
4.2 | nporpeccusi. Cymma OeCKOHEUHO YObIBaroIlel reoMeTpudeckoi mporpeccuu. @opMyna CIOKHBIX
poLeHTOB. Vcronap30BaHNe MPOrpeccun JUIsl peHIeHUs PeaJIbHBIX 3a1a4 MPUKIAJHOIO XapaKkTepa
5 MHosxecTBa U JIOTHKa
MHo)kecTBO, omnepanud Haj MHoXecTBamu. Jluarpammel Oisiepa — Benna. Ilpumenenne
5.1 | TeOpeTHKO-MHOXECTBEHHOI'O armapara A ONMCAaHUS pPealbHbIX IPOLECCOB U SBICHHUM, INPH

pEeIleHnN 3a71a4 U3 IpYTuxX y4eOHbIX MPEeIMETOB




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

| 5.2 | Onpez[eneHI/Ie, TE€OpEMA, CICACTBUEC, 1OKA3aTCIIBCTBO

11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Yucna v BBIYKCICHUS
11 Harypanbnble u nensle uncia. Ilpu3Haku AeIMMOCTH LEIbIX Yncell
1.2 Crenensb ¢ pallnOHAIBHBIM ITOKa3areiaeM. CBOWCTBA CTENEHU
1.3 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
2 VYpaBHEeHMs U HEpaBEHCTBA
2.1 [IpeoOpa3zoBaHue BeIpaXKEHUH, COJIEPIKAIINUX JTOTapUPMBI
2.2 [IpeoOpa3oBaHue BRIpAKEHNN, COACPIKAIINX CTENICHN C pAIlHOHAILHBIM TIOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3zarenbHBIC YpaBHEHHS U HEPAaBEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 Cucremsl \J"II/IHGI\/’IHBIX ypaBHeHUH. Pellenne npukiagHbIX 3a4a49 ¢ TOMOIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUH
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUN M HEPABEHCTB
28 [TpuMeHeHHe ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMAaTUUYECKUX 3aJad U 3a/1a4 U3
Pa3IUYHbBIX 00J1aCTe HayKH U peasibHOM JKU3HU
3 OyHKIHUH U TpadUKH
31 Oyukuus. [lepuognueckue ¢yHkuuu. IIpomMexyTkM MOHOTOHHOCTH (YHKIMH. MaKCHUMyMBbl
U MUHUMYMBI QyHKIMH. Hanbomnbiee 1 HauMeHblee 3Ha4eHne (PYHKIUU Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.3 [Toka3zarenbHas u norapupmuueckas GyHKIHUH, UX CBOHCTBA U TpapUKH
3.4 Hcnonp3oBanue rpadukoB GyHKIUHN A5 pelIeHHUs] ypaBHEHUH U TMHEWHBIX CUCTEM
35 Hcnonb3oBanue rpagukoB GpyHKIUI A UCCIEI0BaHUS MPOLIECCOB U 3aBHCUMOCTEH, KOTOphIE
BO3HHKAIOT NIPH PELICHUHU 3a1a4 U3 IPYTUX YUEOHBIX IPEIMETOB U PEATbHOMN KU3HU




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

4 Hauana maTtemaTn4eckoro aHaausa
4.1 HenpepsbiBable QpyHKIMN. MeTOA HHTEPBAIOB /171 pEILIEHHS] HEPABEHCTB
4.2 [TpousBonHas Gpynkiuu. ['eomeTprueckuii 1 GU3NIECKUN CMBICT TIPOU3BOTHON
43 [Tpon3BosHbIE Fy1eMEHTApHBIX (PYyHKIMH. DOPMYIIbI HAXOXKAECHUS MPOU3BOJHON CYMMBI, IIPOU3-
' BE/ICHUS M YaCTHOTO (DYHKITHIA
44 [IpumeHeHHe NPOM3BOJHOM K HCCIENOBAaHHIO (YHKIMH Ha MOHOTOHHOCTh M 3KCTPEMYMBI.
' Haxoxxnenre HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHNUS (DYHKIIMU Ha OTPE3Ke
45 [TpumMeHeHHe MPOM3BOMHON Ui HAaXOXKICHHUS HAWIYUIIEro pelIeHHs B NMPHUKIAJHBIX 3ajayax,
' JUTSL OTIPENIEJIEHHUs] CKOPOCTH IpOoIiecca, 3a1aHHOr0 (OpMYIIoi Hik rpadukom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
47 WuTerpai, ero reomerpudeckuii u Gusmdeckuii cMbIci. Beramciienne wHTErpaia mo Gopmyie
' Herorona — JleitOuumna
MMPOBEPSEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHMUSA OCHOBHOU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJHEI'O
OBILIEI'O OBPA30OBAHMUSA
HpOBg)(:IHeMOFO IIpoBepsiemble TpedOBaHUS K NMPEAMETHBIM Pe3yJibTaTaM OCBOECHHS OCHOBHOM
rpeGoBanus o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01mero 00pasoBaHus

Brmanenne MeromamMm  OKa3aTeNbCTB, ANTOPUTMAMM  pPEIIEHUsA 334ad; YMEHHE
¢dbopMyIMpoBaTE M ONEPUPOBATH TMOHATHAMU: OIpeJesIeHue, akCHOMa, Teopema,
CIIEICTBUE, CBOMCTBO, IpPH3HAK, [0KA3aTelIbCTBO, PABHOCUJIbHBIE (DOPMYIUPOBKHY;
IPUMEHATh UX; yMeHUEe (HopMyIupoBaTh 0OpaTHOE U NMPOTUBOIOJIOKHOE YTBEPKICHHUE,
MPUBOJUTL TMPUMEPHl M KOHTPIPUMEPHI, MCIONB30BaTh METOJ MaTeMAaTUYECKOU
MHIYKIIMH; IPOBOAMTH J0KA3aTeIbHBIE PACCyKIEHUS NPHU PEIICHUU 3a]ad, OLCHUBATh
JIOTUYECKYI0 MpPaBWIBHOCTh PACCYXJCHHMH; yMEHHE OINEepUpOBaTh IMOHATUSIMHU:
MHO>KECTBO, IOJMHOXKECTBO, OIEpallMM HaJl MHOXECTBAMM; YMEHHME HCIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ammapar Ui ONHUCaHUs peajlbHbIX MPOLECCOB U ABJIEHUN U
OpU pEUIeHUH 33734, B TOM YHCIE€ U3 JAPYrHUX Y4eOHBIX TIPEIMETOB; yMEHHUE
OTIepUpPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeBo, HUKI, Tpad Ha MIOCKOCTH;
YMEHHUE 3a/1aBaTh M OMUCHIBATH Ipadbl pa3IMUHBIMU CIOCOOAMM; UCIOIB30BaTh Ipadbl
IIPH pelIeHNH 3a]1a4

YMeHnue onepupoBaTh NOHATUAMU: HATYPaJIbHOE YUCIIO, LIEJI0€ YUCIIO, CTENIEHD C LENBIM
MOKa3aresjaeM, KOpeHb HAaTypajlbHOW CTENEHHU, CTENEHb C PAllMOHAJIbHBIM IOKa3aTelIeM,
CTEIeHb C ACUCTBUTEIbHBIM MTOKa3aTeseM, Jorapudm ducia, CHHYC, KOCHHYC ¥ TaHT€HC
IIPOU3BOJILHOTO YHCJIa, OCTATOK 110 MOAYNIO, PAllMOHAIBHOE YUCIIO, UPPALMOHAIBHOE
YHCI0, MHOXKECTBA HATYpallbHBIX, LENbIX, pPAlMOHAJIBHBIX, ICHCTBUTEIbHBIX YHCEN,
YMEHHUE HUCMOJIb30BATh MPU3HAKHM JEIMMOCTH, HAUMEHBIIUN OOIIMH JeNuTenb U Hau-
MeHbIlee oO0IIee KpaTHOe, alropuT™M EBKIMIa mpu pemieHuu 3ajgad; 3HaAKOMCTBO




Kon
NpoBePsSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaAM OCBOECHUSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

C Pa3JIMYHBIMU  IIO3ULMOHHBIMU  CHUCTEMAMHM  CUUCJIEHMS; YMEHHME  BBINOJHSITH
BBIUMCIIEHUE 3HaYeHUI U IpeoOpa30BaHuUs BBIPAXKEHUN CO CTENEHAMHU U Jorapudmamu,
npeoOpa3oBaHusi  APOOHO-PALIMOHAIBHBIX  BBIPAKEHUH;  yMEHHE  ONEpUPOBAThH
MOHATUSIMM: TIOCJIEJIOBAaTENILHOCTh, apuMeTHyecKas MpOrpeccusi, reoMeTpuyecKas
nporpeccus, 66CKOHEUHO YyObIBaoI[asi TeOMETpHUEcKas IPOrpeccusi; yMEHHE 3a]aBaTh
[I0CJIEI0BATEIbHOCTH, B TOM 4YMCJIE C IOMOILBIO PEKYPPEHTHbIX (opMys; ymeHue
OIIEpUPOBATh MNOHATHUAMU: KOMIUIEKCHOE YMCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE 4YHCIIA,
MOJyJb W apryMEHT KOMIUIEKCHOIO 4HCia, (opMa 3alUCH KOMIUICKCHBIX YHCEN
(reoMeTpuyeckas, TPUTOHOMETpUYECKas | ajareOpanydeckas); yMeTb MPOH3BOIUTH
apupMeTHyecKue eHCTBUS ¢ KOMIUIEKCHBIMU YMCIAMU; PUBOAUTH IMPUMEPHI UCHOJIb-
30BaHUS KOMIUIEKCHBIX 4YHCEJ; OIEpUPOBaTh MOHATHUAMU: MaTpuua 2X2 u 3x3,
OIpeJIeJINTENIb MAaTPUIIbl, FEOMETPUUECKUIN CMBICI ONpEIeJINTeIs

YMeHue onepupoBaTh MOHATUAMU: PALMOHAIBHBIE, HPPALMOHAIbHBIE, TOKA3aTEIIbHBIC,
CTEMEHHbIE, Jorapu(MUIECKUe, TPUTOHOMETPUUECKUE YPaBHEHHUS U HEPABEHCTBA, UX
CHUCTEMBI, yYMEHHUE  ONEPUpPOBaTh  IOHATUSAMH:  TOXKIAECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPAaBEHCTBO, CHCTEMa YPaBHEHHH U HEPABEHCTB,
PaBHOCWJIBHOCTh YPAaBHEHUW, HEPABEHCTB W CHUCTEM; YMEHHUE pElIaThb YypaBHEHHS,
HEPAaBEHCTBA M CHCTEMBI C IOMOIIBI pPa3IUYHBIX MPUEMOB; pEIIATh YpPaBHEHUS,
HEpPABEHCTBA M CHUCTEMBI C IAPAMETPOM; IMPUMEHATH YpPaBHEHHUs, HEPABEHCTBA, HX
CUCTEMBI ISl PEellIeHUs] MaTeMaTH4YeCKUX 3a7lau U 3a[a4 U3 Pa3IMYHbIX 00JacTeld HAyKu
Y peaJbHOW JKU3HU

YMeHue onepupoBaTh MHOHATHAMM: (QYHKLHUSA, YETHOCTh (DYHKIHMH, NEPHUOAUYHOCTD
(GYHKIIMM, OTPaHUMYEHHOCTh (PYHKIIMM, MOHOTOHHOCTb (DYHKIUH, IKCTPEMyM (YHKLHUH,
HauOoJplllee M HauMEHblee 3HaueHUs (QYHKIMUM Ha MPOMEXYTKE, HempepbIBHAs
(GyHKIUS, acUMIOTOTHI rpaguka (yHKIMH, NepBas U BTOpas MPOU3BOAHAS (YHKIUH,
reoMeTpHUecKUil 1 (pU3NUECKUil CMBICT MPOU3BOJHOMN, epBOOOpa3Hasi, onpeaeaIEHHbIH
UHTErpaj; yMEHHE HaxOOuTh AacUMNTOTHl Tpaduka (YHKIUU; yMEHHUE BBIUUCIATH
MIPOU3BO/IHBIE CYMMBbI, POM3BEACHUS, YACTHOIO U KOMITO3UIMM (YHKIMH, HAXOAUTh
ypaBHEHHME KacaTeJbHOM K Trpapuky (yHKUMH; yMEHHE HaXOAWTh IPOU3BOJHbBIC
JJIEMEHTApHbIX (DYHKIMI; yMEHHE HCMOIb30BaTh MPOU3BOIHYIO Ul HCCIIEIOBAHUS
GyHKIMH, HaxOOuTh HaWOOJbIIME W HAUMEHbIIME 3HAa4eHUs (QYHKUUN; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BaHMEM ammapaTa MaTeMaTHYeCKOro aHaju3a;
MPUMEHSTHh MPOU3BOJHYIO U HAXOXKICHHSI HAWIYYIIETO PEeHIeHHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COLMAIBbHO-3KOHOMUYECKUX M (PU3UUECKUX 337a4ax; HaXOAUTh IUIOMIATN U
00BEMBI (UTYp C MOMOIIBIO WHTErpaia; NPUBOANUTH IPUMEPHl MaTEMaTHUECKOI0 Mojie-
JMPOBAHHUS C TOMONIBIO TU(PEpEeHITMATBHBIX YpaBHEHUN

YMmenue onepupoBarh NOHIATUSIMU: Tpaduk PpyHKUIMH, 0OpaTHAsS QYHKIMS, KOMIO3UIIHS
¢byHKUMH, TUHEeWHas QYHKIUSA, KBagpaTH4Has (QYHKLWSA, palloHalbHas (QyHKIMS,
CTeNeHHas (PYHKIHs, TPUroOHOMeTpuueckrue (QyHKUNU, OOpaTHbIE TPUTOHOMETPUUYECKUE
¢GbyHKIMHU, MOKa3aTenbHass W JorapudmMuueckas (yHKIUU; YMEHHME CTPOUTH Trpaduku
M3Y4YEHHBIX (DYHKUUH, BBIOJHATH MPpeo0pa3oBaHus rpa@uKoB (PYHKIMMA, UCTIOIB30BaTh
rpaduKy A7 U3Y4EHHUsS MPOLIECCOB M 3aBHUCUMOCTEH, MPH PELICHUH 3a7ad U3 JPYTrux
y4eOHBIX MIPEIMETOB U 3aJ1a4 U3 pealbHOM KHU3HU; BbIpaXkaTh (OpMyJIaMU 3aBUCUMOCTHU
MEXJy BEJIMYMHAMM; HCIOJH30BAaTh CBOWCTBA M rpaduku (QyHKIMA 11 perieHus




Kon
NpoBePsSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaAM OCBOECHUSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

YpaBHEHUH, HEPABEHCTB U 3a/1a4
C IapaMeTpamH; H300pakaTh Ha KOOPJMHATHOW IUIOCKOCTH MHOXECTBA pEIlEeHUH
YpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TeKCTOBbIE 337a4d Pa3HbIX TUIOB (B TOM YMCJIE HAa MPOLEHTHI, 10JIU U
YacTH, Ha JABIDKEHHE, pabOTy, CTOMMOCTh TOBApOB U YCIIYT, HAJIOTH, 3a/1a4d U3 001acTH
yIpaBiIeHUs TUUYHBIMUA U CEMEHBIMU (PUHAHCAMU); COCTABJIATh BBIPAXKECHUSI, YPAaBHEHUS,
HEpaBEHCTBa

U UX CHCTEMBI IO YCJIOBHIO 3a/1ayH, UCCIIEIOBATh MOJYyYEHHOE PELICHHE U OLCHUBATh
[IPaBI0N0I00HOCTh PE3YJIbTATOB; YMEHNUE MOJEINPOBATH PEabHbIE CUTYALUU HA SI3bIKE
MaTEeMaTHKH; COCTaBJSATh BBIPAKEHUS, YPABHEHMsS, HEPABEHCTBA U MX CHCTEMBI IIO
YCIIOBUIO 3a/layM, HCCJIEN0BaTh IOCTPOEHHBIE MOJEIN C MCIIOJNb30BAaHMEM allapara
areOpbl, MHTEPIPETUPOBATH MOTYYCHHBINH PEe3yIbTaT

YMeHne onepupoBaTh NOHATHSIME: CpefHee apu(MeTnieckoe, MeInaHa, HanOosbIee U
HavMEHbIIIEe 3HAYEHMs, pa3Max, AUCIEPCUs, CTAHAAPTHOE OTKJIOHEHHE YHUCIOBOIO
Habopa; yMEHHEe U3BIEKaTh, HWHTEPIPETUPOBATh HMH(OPMAIMIO, TMPEACTABICHHYIO B
Tabiuiax, Ha JuarpaMmmax, rpadukax, OTpa)karollylo CBOICTBAa pealbHbIX MPOLIECCOB U
SIBJIGHUH; TPEACTaBIATh MHOOPMALIMIO C IOMOIIbIO TAOJUIl U JUarpaMM; UCCIEI0BaTh
CTaTUCTUYECKUE JaHHbIE, B TOM YHCJIE C MPUMEHEHUEM TrpapuuecKuX METOJIOB U
AJIEKTPOHHBIX ~ CPEICTB; TpadUUYecKd HUCCIENOBaTh COBMECTHBIC  HAONIOCHHUS
C IOMOIIBIO IUAarpaMM pacCeUBaHUs U JMHEHHOM perpeccun

YMeHue onepupoBaTh MOHATHAMM: CIy4YalHBIM ONBIT M clyyailHoe coObITHE,
BEPOATHOCTh  CIIy4alHOTO  COOBITHS;  YMEHHE  BBIUHCIATH  BEPOSATHOCTH  C
UCMOJb30BaHUEM TIpaUUYEeCKUX METOJIOB; MPHUMEHATh (OPMYNBI CIOXKEHUS WU
YMHOKEHUSI BEPOSATHOCTEH, (QopMynay MOITHOW BeposTHOCTH, (Gopmyny beprymu,
KOMOMHATOpHble (DaKTbl U (POPMYJIbl; OLIEHUBATh BEPOSTHOCTH peabHBIX COOBITHH;
YMEHHE ONEepUpPOBaTh MOHATUSAMU: CIydaiiHasi BeIMYMHA, paclpeiesieHue BEpOITHOCTEH,
MaTEMaTHYECKOE OKUIAHWE, IOUCHEPCUs U CTAaHJApPTHOE OTKJIOHEHHE CIy4alHOU
BEJIMYMHBI, (PYHKIMU pacnpeleseHus] U IUIOTHOCTU PaBHOMEPHOIO, MOKa3aTeIbHOTO U
HOPMaJbHOTO  pAaCIpElNelCHU; yMEHHE HCIIOJIb30BaThb  CBOMCTBA  M3YYEHHBIX
pacnpezenieHui JUisl peleH s 3a1a4; 3HaKOMCTBO C OHATUSMMU: 3aKOH OOJIBIIMX YHCEl,
METObI BEIOOPOYHBIX UCCIIEOBAHU; YMEHNE IPUBOANUTh IPUMEPHI MTPOSBICHUS 3aKOHA
0OJBIIMX YHCEN B MPUPOAHBIX U OOILIECTBEHHBIX SIBICHUSIX; yYMEHUE ONEpUpPOBAThH
MOHATUSIMU: COUETaHHe, IePECTaHOBKA, YHUCIIO COYETaHUH, YHCIIO IEPEeCTaHOBOK; OMHOM
HeioToHa; ymMeHHe NpPUMEHSTh KOMOMHATOPHBIE (aKThl M PACCYKACHUS ISl PELICHUS
3a/lay; OLIEHHWBATh BEPOSTHOCTU pPEAIbHBIX COOBITUH; COCTABIATH BEPOSTHOCTHYIO
MOJIETb M HHTEPIPETUPOBATH NOJYUEHHBIN PE3YIbTAT

YMeHue onepupoBaTh MOHATUSAMU: TOYKA, NPAMAst, IIJIOCKOCTb, IPOCTPAHCTBO, OTPE30K,
Jy4, BEJMYMHA YIVIA, IUIOCKMM yroJ, JABYTPaHHBIA yroi, TPEXIPAHHBIA Yrod,
CKpELIUBAIOIIMECS TIPsMBbIE, MAPAUICIBHOCTh U IIEPIEHIUKYIAPHOCTh IMPSIMBIX U
IIJIOCKOCTEM, YroJ MEXAy IPSIMBIMH, YIOJI MEXKIY NMPSMON U IJIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU [0 IIJIOCKOCTH, PACCTOSHHUE MEXAY IPSAMBIMU,
paccTosiHue MEXAYy IUIOCKOCTSIMHM; YMEHHE MCIOJb30BaTh INPHU pPEIICHUH 3a7ad
M3yueHHbIE (aKThl M TEOPEMbl IUNITAHUMETPUU; YMEHHE OLICHWBATh pa3Mepbl 0OBEKTOB
OKPY’KAIOIIEro MUpa; CTPOUTHh MATEMAaTHYECKHE MOJENH C MOMOILBIO T€OMETPUYECKUX




Kon
NpoBePsSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaAM OCBOECHUSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

MOHATUU U BCJIMYHMH, pCIIaTh CBA3AHHBIC C HUMHW NNPAKTHYCCKUC 3a1a9N
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YMeHue onepupoBaTh MOHITUSIMHU: IUIOIMIAAL GUTYPBI, 00BEM (UTYpBI, MHOTOIPAaHHUK,
MPaBUJIbHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPAHHMKA, KyO, Mapajuieienumnea, Ipu3Ma,
nupamuia, GUrypa u moBEpXHOCTh BpAILEHUS, HUIUMHIP, KOHYC, HIap, cdepa, MIomaib
cdepsl, MIOHIab MOBEPXHOCTH MHPAMHJIBI, MPU3MBI, KOHYCa, IIMJIMHAPA, 00BEM KyOa,
MPSIMOYTOJIBHOTO MapaJUIeNIeUIea, MUPAMUJIbl, MPU3MBbI, LWJIWHIpa, KOHYca, LIapa,
pa3BEépTKa IOBEPXHOCTH, CEYEHUs KOHyca M UWIMHApA, HapauledbHble OCH WU
OCHOBaHUIO, CEUEHHUE IIapa, IUIOCKOCTb, Kacawomascs cdepbl, LUIMHApPA, KOHYCa;
YMEHHE CTPOUTH CEYCHHE MHOTOIpaHHHMKA, W300pakaTh MHOTOTPAHHHKH, (QUTYpPHI U
MMOBEPXHOCTU BPAICHUS, UX CEUCHHS], B TOM YUCJE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSTh CBOHCTBA T€OMETPUYECKHX (UTYp, CAMOCTOSATEIHHO (OPMYIHUPO-
BaTh OINpeeNieHUs] U3ydyaeMbIX (UTYp, BBIABUTATh TMIIOTE3bl O CBOMCTBAX M MpU3HAKAX
reoMeTpuyeckux (uryp, OOOCHOBBIBaTb WJIM ONPOBEPraTh HX; YMEHHE HPOBOJIUTH
kinaccupukanuo GUryp Mo pa3iMyHbIM TMPU3HAKAM, BBINOJHATH HEOOXOAUMBIE
JIOTIOJIHUTEJIbHBIE IOCTPOEHUS
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YMeHue onepupoBaTh NOHATUSAMU: JIBUKEHHUE B IPOCTPAHCTBE, MapajlleIbHbIi IepeHoc,
CUMMETpHUSl HAa IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHHE MO00uS,
1oJ00HbIe (GUTYpBI; YMEHUE PacliO3HaBaTh PaBHBIC M MOJOOHbBIC (UTYPHI, B TOM YHUCIE
B IIPUPOJE, UCKYCCTBE, apXUTEKTYpPE; HUCIIOIL30BaTh T€OMETPUYECKHUE OTHOLICHUS IIpU
pELICHUH 3a/1a4; HAXOIUTh FeOMETPUYECKUE BEIMUMHBI (JUIMHA, YTOJl, IJI0Maab, 00BEM)
IIpU PELIEHUH 3a/ad U3 JAPYTruX y4yeOHBIX MPEIMETOB U U3 PEaIbHON KU3HU; YMEHHUE
BBIUUCIIATh T€OMETPUUYECKUE BEIUYMHBI (IJIMHA, Yroj, IUIOm@aab, O0BEM, IUIOMIAIb
MIOBEPXHOCTH), HCIIOJIb3YS H3y4€HHblE (DOPMYINBI U METOJIbI, B TOM 4YHCIE: IJIOUIA]b
MOBEPXHOCTU MUPAMU[BI, TPU3MBI, KOHYCa, LHWIMHApPA, IUIOmans cdepsl; 00bEM Kyoa,
MPAMOYTOJIBHOTO HapajjleyielnuIie1a, MUpaMuabl, MPU3MBIL, LWIMHIApPA, KOHyca, LIapa;
yMEHHE HaXOJUTh OTHOILEHHE 00BEMOB 1OJTIOOHBIX QUTYD
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YMeHue onepupoBaTh IMOHATUAMM: IPAMOYIOJIbHAs CUCTEMA KOOPIMHAT, BEKTOP,
KOOPJMHATBI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEICHUE BEKTOpA HA
YHCIIO0, PAa3JIOKEHHE BEKTOpa Mo 0a3ucy, CKaJlsIpHOE NPOM3BEAECHUE, BEKTOPHOE
MIPOU3BENICHNUE, YIOJd MEXAY BEKTOPAMHM; YMEHHWE HCIIOIb30BAaTh BEKTOPHBIM M KO-
Op/AMHATHBIN METOA ISl pelIeHUs FeOMETPUYECKUX 3a7ad M 3ajad JPYyrux Y4eOHBIX
MIPEAMETOB

13

YMeHue BHIOMpaTh MOAXOAALINM METO JJIsi peIleHus 3a/1aui; TOHUMaHUEe 3HAYUMOCTH
MaTEeMaTHKU B U3yYEHUH MPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB U SIBJICHUN; YMEHUE
pacro3HaBaTh IPOSBIICHUE 3aKOHOB MATEMATHKU B MCKYCCTBE, YMEHHE IIPUBOAMTH
MIPUMEPBI MATEMATHYECKUX OTKPBITHI POCCUNCKOW U MUPOBOM MaTEMaTH4YECKON HAYKH

INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS
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IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

1 Yucna v BIYKCICHUS
1.1 [HarypanbHble u nenble yncia. [Ipu3Haky JeJMMOCTH LEIbIX YHCE
19 Panmonanbubie  uncna. OOBIKHOBEHHBIE M JIECATHYHBIC JIPOOHM, TPOLEHTHI, OECKOHEYHBIE
HEepUOIMYECKUE IPOOH
13 ApI/I(i)MeTI/I‘lfCKI/Iﬁ KOpeHb HaTypaJlbHOW cTemneHu. JIeWcTBusS ¢ apuPMETHYECKUMU KOPHIMHU
HaTypaJIbHOM CTENEHU
1.4 [Crenens c nenbiM nokaszarenaeM. CTeneHb ¢ pallMOHAIbHBIM MToKa3aTeneM. CBOICTBA CTENIEHU
15 CuHyC, KOCUHYC U TaHI'€HC YUCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHI'€HC YUCIOBOTO
apryMeHTa
1.6 [Jlorapudm uncna. Jlecaruunbie U HaTypaabHBIC JTOTApU MBI
17 JeiictButenpHple  4yuchna.  ApudMeTHUECKHME  Omepanud C  JACWCTBUTEIBHBIMH  YUCIIAMH.
ITpuGiinkEHHBIE BEIYUCIICHHS], TPABUIIA OKPYTJICHMSI, IPUKHUKA U OLICHKA Pe3yJIbTaTa BHIUMCIECHUN
1.8 |IIpeoOpazoBaHre BBIpAKCHHIMA
1.9 |[KommuiekcHbie yncia
2  |YpaBHEHUs M HEpPaBEHCTBA
2.1 |Lensie u qpoOHO-palMOHATIBHBIC YPABHEHHS
2.2 |VppanmoHanbHbIe ypaBHEHHS
2.3 | TpuroHomerpuueckue ypaBHEHUs
2.4 |IlokasarenbHble U Torapu(MUIECKHE YpaBHEHHUS
2.5 |Lensle u qpoOHO-paninOHATHHBIE HEPABEHCTBA
2.6 |HppanuoHaabHbIC HEPABEHCTBA
2.7 |IlokasarenbHbIe U Torapu(MUIECKHe HEPAaBEHCTBA
2.8 | Tpuronomerpuueckne HEpaBeHCTBA
2.9 |CucreMbl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 |YpaBHeHUs, HEPABEHCTBA U CHCTEMBI C ITAPAMETPaMHU
2.11 [Matpuna cucteMbl THHEHHBIX YpaBHeHUH. OnpeenuTenh MaTPHIIbI
3 | DyHkimu u rpaduxu
31 @yHK1Ms, cnocoos! 3ananna ¢pyHkuu. 'paduk pynkuuu. Bzaumuo odparueie GpyHkuuu. YeTHble 1
HeuéTHble pyHKIMK. [lepuonnyeckue GpyHkInn
OO6nactp ompeneneHuss M MHOXecTBO 3HaueHM ¢yHkuuu. Hymn ¢ynkuuu. I[IpomexyTku
3.2 |3HakomocTosHCTBA. [IpoMEeKyTKH MOHOTOHHOCTH (YHKIHWH. MaKCUMyMbl ¥ MHHUMYMBI (DYHKIIUH.
HauOospiiee 1 HauMeHbllee 3HadeHne PYHKIMU Ha TPOMEKYTKE
33 CreneHHas QyHKIMSI C HATypaJdbHBIM U IIEJBIM ToKa3areneM. E€ coiicTBa u rpaduk. CBoiicTBa H
rpaduK KOpHs N-Oi CTENEHH
3.4 | Tpuronomerpuieckne GyHKIIUHU, UX CBOMCTBA U rpaduKu
3.5 |Iloka3arenbHas u norapupmuyueckas GyHKIINU, UX CBOICTBA U rpaduKu
3.6 | Touku paspbiBa. AcuMNTOTHI rpaukoB GyHKIMH. CBONCTBA (QYHKIIMIA, HEIPEPHIBHBIX HA OTPE3Ke
3.7 |IlocnemoBaTenbHOCTH, CITOCOOBI 3aJaHUs TIOCIIEN0BATEILHOCTEN
3.8 | Apudmernueckas u reoMeTprueckas nporpeccuu. @opmyia CI0KHBIX POLEHTOB
4 |Hauayia MaTeMaTHYECKOTO aHAJIN3a
4.1 |[IlpousBoanast pynkuuu. Ilpon3BogHbIe 31eMEeHTapHBIX (PYHKINN
492 [IpumeHeHHe TPOM3BOAHOM K UCCIEIOBAaHMIO (YHKUMH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxneHne HauOoJbIero ¥ HaMMEHbIIEro 3Ha4eHus1 PYHKLUU Ha OTPE3Ke
4.3 |IlepBoobpasnas. MaTerpan
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5 |MHoxecTBa 1 JOruKa
5.1 |MmuoxecTBO, onepamnu HaJa MHOXecTBaMHu. [[narpammel Ditsiepa — Benna
5.2 |Jloruka
6 |BeposATHOCTH U CTATHCTHKA
6.1 |OmnucatenpHas CTaTHCTHUKA
6.2 |BepostHOCTh
6.3 |KombOunaropuka
7 I'eomerpus
7.1 | ®urypsl Ha IJIOCKOCTU
7.2 |IlpsiMble ¥ TNIOCKOCTH B IPOCTPAHCTBE
7.3 |MHororpaHHUKH
7.4 |Tena u NOBEpXHOCTHU BpalllCHUS
7.5 |KoopauHatsl 1 BEKTOPBI
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