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MNOACHUTEJBHASA 3AIINCKA

Y4eOnbIil Kypc «Anredpa 1 Havyajia MaTEMaTHIECKOTO aHAIA3a» SBISACTCS OJTHUM
U3 HauOoJiee 3HAUYMMBIX B IMpOrpaMMe CpelHero o0Iero oopa3oBaHUs, MOCKOJIBKY, C
OJIHOM CTOpPOHBI, OH OO€CIeUYMBACT HHCTPYMEHTAIbHYIO 0a3y il HM3y4yeHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C JIpyroil CTOpPOHBI, (OPMHUPYET JIOTMUECKOE U
aOCTpAaKTHOE MBINUICHHE OOYYaIOIIMXCS Ha YpPOBHE, HEOOXOAUMOM JJII OCBOCHHS
uHGOPMATUKH, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH W JPYTUX AMCUUIUIMH. B
paMKax JaHHOTO y4eOHOro Kypca 00ydJaroluecs OBJIaJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOW HaykH, KoTopas (OpMYIUpPYeT CBOM AOCTHXKEHUS B MaTeMaTHYECKOU
dbopme.

Y4eOHbIii Kypc anreOpbl 1 Haual MaTeMaTUYECKOTO aHallM3a 3aKJIaIbIBa€T OCHOBY
JUISL YCIICIIHOTO OBJAJCHHUS 3aKOHAMHM (PU3HMKH, XUMHUH, OWUOJOTHUH, TOHHUMAaHUS
OCHOBHBIX TEHJACHLUUN pa3BUTUS SKOHOMHMKH W OOIIECTBEHHOM »U3HHU, MO3BOJIIET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO MCHOJIb30BaTh UX I JAJIbHEUIIEro 00pa30BaHus U B MOBCEIHEBHOW KU3HU.
B TO ke Bpemsi oBiajeHue a0CTPaKTHBIMU U JIOTHYECKH CTPOTMMHU KOHCTPYKLMSIMHU
anreOppl 1 MaTEMaTUYECKOrO aHaJu3a Pa3BUBAET YMEHHME HAXOIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HMCTHHHOCTb, JOKAa3bIBATh YTBEPKICHUS C TMOMOIIbIO WHAYKIUU H
paccykJIaTh  JEAYKTUBHO,  MCIOJIb30BaTh  OOOOIIEHHME UM  KOHKPETU3ALMIO,
abCTparupoBaHKE U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUUECKOE MBIIIJICHUE.

B xoxe wusydenuss ydeOHOro Kypca «Anredpa ¥ Hayala MaTeMaTH4YECKOIO
aHanu3a» O0O0ydYaroluecs TOJIy4al0T HOBBIM OIBIT pEHICHUS MPUKIATHBIX 33j1ad,
CaMOCTOSITEJIBHOI'O ITOCTPOCHUS MATEMAaTHYECKUX MOJEIEH pEaJbHBIX CUTYyaluu,
WHTEPIIPETALNN TTOJTYYEHHBIX PEIICHUN, 3HAKOMATCS C NPUMEpPaMH MaTeMaTHYECKHX
3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMUCA MAaTEMATHUYECKUMHU
OTKPBITUSIMUA U UX aBTOPaMH.

VYuebuplli Kypc 00Ja7aeT 3HAYUTENIBHBIM BOCHHUTATEIbHBIM TMOTEHIIUAIIOM,
KOTOPBI  peanu3yeTcss Kak 4epe3 Yy4eOHbI  MaTephall, CIOCOOCTBYIOITUI
(GOpMHpPOBAHHIO HAy4YHOIO MHPOBO33PEHHUSA, TaK M yepe3 crneuupuky ydyeOHOU
NEATEeIbHOCTH,  TpeOyromied  MPOJODKUTEIBHONM  KOHIEHTpPAllMM  BHUMAHUS,
CaMOCTOSITEIIBHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 IOJy4YEHHBIN pPE3yJIbTaT.

B ocHoBe MeTonuku oOyuyeHHMs anredpe U HayajlaM MaTeMaTUYeCKOro aHajlu3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B crpykrype yyeOHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO aHaJIA3ay
BBIJICTIEHBl  CIEAYIOIIME  COJEPkKATEIbHO-METOAMYECKHE  JuHuUU: «Yucma w
BBIYHCIICHUS», «DyHKIMU U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTHYECKOr0 aHaIn3a», «MHOXkecTBa U JOruKa». Bce OCHOBHBIE COAEPKATENBHO-
METOJAMYECKUE JUHUM HM3Yy4aloTCsd Ha MPOTSKEHUU JBYX JET OOy4YeHUs Ha YpPOBHE
CpelHero o01ero oOpa3oBaHUsl, €CTECTBEHHO JOMOJHAS JPYr JApyra U MOCTENEHHO
HACBIIIASICh HOBBIMU TEMaMH U Pa3/ieJIaMHU.



JlaHHbBIN yueOHBIN KypC SBISETCS WHTETPATUBHBIM, ITOCKOJIBKY 0OBEANHSIET B ce0e
CONlep)KaHNE HECKOJIBKMX MaTEeMaTHYECKUX JHUCIHWIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MATEMATHICCKUN aHAJIN3, TEOPUS MHOKECTB, MaTEMaTHYECKas JIOTHKA
u gpyrme. Ilo mepe Toro kak oOydaromiuecss OBJIaJEBalOT BCE Ooliee MUPOKUM
MaTeMaTHYECKUM  ammapaToM, Yy HHUX TOCJIeIOBaTeNIbHO  (opMupyercs U
COBEPIIICHCTBYETCS YMEHHE CTPOWTH MATEMATHYECKYI0 MOJEIh peajbHOW CHUTYyalluw,
NPUMEHSATh 3HAHWS, TOJYYCHHBIC TPH HU3YYCHUH YYEOHOTO Kypca, JUIsl PEIICHUS
CaMOCTOSITENILHO  C(POPMYJMPOBAHHOW  MaTeMaTHYeCKOW  3agaud, a  3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpbHo-MeTOAMYECKass JUHUS «Yucina U BBIYUCICHUS» 3aBEpIIAcT
dbopMHpOBaHWE HABBHIKOB HCIIOIB30BAHUSA JEHCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
HA4YaTO Ha YpPOBHE OCHOBHOTO oOimiero oOpa3oBanus. Ha ypoBHe cpemnero o6iero
oOpa3oBaHusi 0c000€ BHUMaHHE yIensieTcss (OPMUPOBAHUIO HABBIKOB PAIlMOHAJIBHBIX
BBIYHCIICHUM, BKIIIOYAIOIIMX B ceOsl MCIOIB30BAaHUE PA3IMYHBIX (POpPM 3alucy 4Ymcia,
yMEHUE JIeJlaTh MPUKHUAKY, BBINOJHATH NPUOIMKEHHBIE BBIYMCICHUS, OIICHUBATh
YUCJIOBBIC BBIPAKCHHs, paboTaTh € MaTEeMaTHYECKHUMH KOHCTAaHTaMH. 3HAKOMBIE
OOyYaroIIMMCS MHOYKECTBA HATYPAIBbHBIX, IEIbIX, PAIIMOHATLHBIX U JICHCTBUTEIBHBIX
YHCEJ AOMOIHIIOTCS MHOKECTBOM KOMITJIEKCHBIX YHCEN. B KaXKI0M U3 ATUX MHOXKECTB
paccMaTpUBaIOTCsl CBOMCTBEHHBIE €My CHEUPUYECKUE 3a/ladyu U OIepaluu: JejieHue
HAIleJIO, ONMEPUPOBAHME OCTaTKaMH HAa MHOXKECTBE LENBIX YHCEN, 0COOBbIe CBOWMCTBA
pPaIMOHAIBHBIX W HMPPAIMOHAIBHBIX YHCEN, apu(PpMETUYECKHE OTepalud, a TaKKe
W3BJICUCHUE KOPHS HATYpaJIbHOW CTEMEHW Ha MHOXKECTBE KOMIUICKCHBIX YHCE].
brnaronmapsi mocienoBaTeIbHOMY PACHIMPEHHIO Kpyra HCIOJIb3YEMbIX YHCET |
3HAKOMCTBY C BO3MOXKHOCTSIMU WX TPUMEHEHHS JUIsl PEIICHHS Pa3Iu4HbIX 3a/1a4
dbopMHpyeTCs TIPEACTABICHUE O CAWHCTBE MAaTEMaTHKH KaK HayKd W €€ POJu B
MOCTPOCHUN MOJIENICl peambHOTO0 MHpa, IIUPOKO HCIONB3YIOTCS O00OIIeHNe U
KOHKpEeTU3aIHsl.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pEANM3YETCSd Ha TMPOTSIKEHUU BCETO
oOy4eHHsI Ha ypOBHE CPEIHEro 00IIero oOpa3oBaHUs, MOCKOJIbKY B Ka)XJIOM pasjelie
[TporpaMMbl TpeAyCMOTPEHO pelIeHHe COOTBETCTBYIOMIMX 3amady. B  pesynbrare
oOydJaromrecss OBJAJCBAIOT PA3IUYHBIMA METOJAMH PEIICHHS PaliOHAIBHBIX,
UPpPALMOHAIBHBIX, T[MOKA3aTENbHBIX, JOTAaPUPMUUECKUX U TPUTOHOMETPUUYECKUX
ypaBHEHUH, HEPaBEHCTB M CHUCTEM, a TakKe 3aJad, COJAEpXKAIUX I[MapaMeTphl.
[TomydeHHBIE yMEHUS IIMMPOKO MCIOJB3YIOTCS TIPH HWCCIACAOBAHMM (PYHKIUH C
MTOMOIIIBIO TPOU3BOHOM, TIPH PEIICHUU TMPUKIAIHBIX 33/ad M 3a7a9 Ha HaXOXICHHC
HauOOJIPIITUX M HAWMEHBINUX 3HaueHWd (yHkmuu. J[aHHAS comepkaTeibHAS JTHHUS
BKJIFOYAET B ceOs Takke (OpMHUPOBAHWE YMEHHUU BBIMOIHATH Pacu€Thl 10 (opMmysam,
npeoOpa3oBaHus  PAlMOHAIBHBIX, HPPAMUOHAIBHBIX W  TPUTOHOMETPUUYECKUX
BBIPKCHHIA, & TAK)KE BEIPAKCHHM, COIEPIKAIIMX CTEIICHU U JIOTapH(PMBI.



bnarogapss u3ydeHuro anreOpanyeckoro marepuana MNPOMCXOAUT JajbHEWIIee
pa3BUTHE  ANTOPUTMHUYECKOTO M aOCTPaKkTHOrO  MBIIUICHHS — OOydYaromuxcs,
dbopMUpYIOTCA HABBIKH JCIYKTUBHBIX pPacCykACHUU, pabOThl C CHMBOJBHBIMU
(dopMaMu, MpenCTaBICHUS 3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BHUJE PaBEHCTB U
HepaBeHCTB. AureOpa mnpeayaraetT >(QQEKTUBHbIE HHCTPYMEHTBl ISl pEIICHUS
NPaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/lad, HArJISAHO JAEMOHCTPUPYET CBOM
BO3MOYKHOCTH KakK sI3bIKa HAyKH.

ConmepxxarenpHO-MeTOMYecKass JUHUS «DyHKIMM W TpapUKA»  TECHO
nepernjeTaeTcs ¢ JpyruMH JIMHUSAMHU YYEOHOTO Kypca, OCKOJbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCIENOBATEIBHOCTh  M3Y4YEHUs  Marepuasna. V3ydeHue  CTENEeHHOH,
MOKa3aTeIbHOM, JTOTapU(PMUUECKOH U TPUTOHOMETPUUECKUX (DYHKIUMH, UX CBOWMCTB U
rpadukoB, HCHOIb30BaHME (YHKUMN I pEIIeHUs 3a7ad W3 JPYrUX Y4eOHBIX
IIPEIMETOB M PEAIBHOM JKU3HHU TECHO CBSA3aHO KaK C MaTEMaTHUYECKUM aHAJIU30M, TaK U
C peuIeHHEeM YpaBHEHMH M HepaBeHCTB. IIpu sTom Oonbllioe BHUMaHHUE YAENAETCA
(GOpMUPOBAHMIO YMEHHS BBIpaXaTh (QOpMyJamMH 3aBHCUMOCTH MEXAY pPa3IMYHbIMU
BEJIMYMHAMU, UCCIEAO0BATh MOJY4YEHHbIE (PYHKIWHU, CTPOUTH UX rpaduku. Marepuan
ATOM COAEpKaTEIbHON JIMHUU HalleJIEH Ha Pa3BUTHE YMEHUN U HABBIKOB, IMO3BOJISIOIINX
BBIpaXaTh 3aBUCHUMOCTH MEXJYy BEJIMUYMHAMU B Pa3IU4HON (opMme: aHaIUTUYECKOH,
rpauyeckoil u cnoBecHOM. Ero nzyuenue cnocoO6CcTByeT pa3BUTHIO aITOPUTMUYECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHNIO M KOHKPETU3alMK, UCTI0JIb30BAHUIO AHAJIOTHIA.

CopepxxarenpHass auHUs «Hadama MaTeMaTHyecKoro aHajau3a» IMO3BOJISIET
CYLIECTBEHHO pAacCHIMPUTh KPYr KakK MaTeMaTHYEeCKUX, TaK M NPHUKIAJHBIX 3a]ad,
JOCTYMHBIX 00YYaIOUIUMCS, TaK KaK Y HUX MOSIBJISIETCS BO3MOXHOCTb CTPOUTH I'pauku
CJIOKHBIX (DYHKLIUH, OTIpEIENATh UX HAauOOJbIINE U HAUMEHbBIINE 3HAYEHUS, BBIYUCIIATD
wiomwaan Guryp u oObEMBI Tell, HAXOJAUTh CKOPOCTH U YCKOpPEHHUs mpolieccoB. JlanHas
coJiep>KaTesibHasl JIMHUSI OTKPBIBAET HOBBIE BO3MOXHOCTH MOCTPOCHHSI MATEMATUYECKUX
MOJEJIE pPEAJbHBIX CHUTyaluMd, T[O3BOJIIET HAXOJIWTh HAWIyyllee pEUuIeHUE B
NPUKIAJAHBIX, B TOM YHCJIE COLHMAIBHO-DKOHOMMYECKHUX, 3aJadax. 3HAKOMCTBO C
OCHOBaMHM MaTE€MaTHMYECKOI0 aHajlu3a CHOCOOCTBYET pa3BUTUIO aOCTPaKTHOTO,
(OpMaJIbHO-JIOTUYECKOTO M KPEaTUBHOTO MBIIUIEHUSA, (OPMUPOBAHUIO YMEHHM
pacno3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMaTWKUM B HayKe, TEXHUKE M HUCKYCCTBE.
OOyuaromuecs y3HaIOT O BBIJAIOUIMXCS pe3yJbTaTaX, MOJYyYEHHBIX B XOJE pa3BUTHUS
MaTeMaTHKHU Kak HayKH, U 00 UX aBTOpax.

CopeprkarenbHO-MeTOAMYECKas JTUHUS « MHOXKECTBA U JIOTHKa» BKJIIOYAET B ce0s
AJIIEMEHTBI TEOPUU MHOXKECTB M MAaTEMaTHUYECKOU JIOTUKU. TeopeTUKO-MHOKECTBEHHbBIE
NPEACTABICHUS] TPOHU3BIBAIOT BECh KypC IIKOJIBHOM MAaTeMaTHMKW W NpelsiararoT
HaubOosiee yHHMBEpPCAIbHBINA S3bIK, OOBEIUHSIONIMI BCE pas3fesibl MaTeMaTUKu U e€
NPWIOKEHUN, OHM CBS3BIBAIOT pa3Hble MAaTEMAaTHYECKHME JUCLUUILUIMHBI M HUX
NPWIOKEHUST B enuHoe Lenoe. [103ToMy BakKHO JaTh BO3MOXHOCTH OO0YyYaroleMycs
NOHUMAaTh  TEOPETHUKO-MHOXKECTBEHHbIM  A3BIK  COBPEMEHHOM  MaTeMaTUKH U
WCITOJIB30BATh €r0 I BBIPAXKEHUSI CBOMX MBICIIEH.



JpyruMm BaXHbIM MPU3HAKOM MATEMAaTHUKM KakK HayKd CJeAyeT Npu3HaTh
CBOMCTBEHHYIO €/ CTPOTOCTh OOOCHOBAaHWH W CJIEIOBAHHE OIPEACIEHHBIM IpaBUIaM
MOCTPOCHUST JI0KA3aTeJIbCTB. 3HAKOMCTBO C HJIEMEHTAMH MATE€MaTUYECKOW JIOTHKHU
CIIOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO MBIIUICHUS OOYYaloIIMXCs, TO3BOJIAET WM
CTPOUTH CBOM PACCYXKJCHHS Ha OCHOBE JIOTMYECKUX TMpaBmi, (HOPMHUPYET HaABBIKU
KPUTHYECKOTO MBIIIJICHUS.

B yuebHOM Kypce «AnreOpa 1 Hadajla MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMATHUYECKOIO0 MOJICIMPOBAHUS, KOTOPbIE€ MPHU3BaHBI CIOCOOCTBOBATH
(GbOpMHPOBAaHUIO HABBIKOB MOCTPOCHUSI MOJIENEH pealbHBIX CUTYyallMi, UCCIEeI0BaHUS
TUX MoOJieJied C TMOMOIIbI0 anmapara ajiredpbl M MaTeMaTHYeCKOro aHaju3a,
MHTEPIIPETAlUK TOJTYYEHHBIX pe3yJbTaToB. Takue 3aJaHus BIUIETCHBbI B KAXKIbIA W3
pa3zieioB NpOrpaMMBbl, TOCKOJBKY BeCh MaTepuaid Y4eOHOro Kypca MIHPOKO
UCIIONB3YETCS A pELICHHs NPUKIAagHbIX 3amad. llpum  pelieHun peanbHBIX
MPAKTUYECKUX 3a7a4 O0yYaronIuecs: pa3BUBAIOT HAOMIOAATEIbHOCTh, YMEHUE HAXOUTh
3aKOHOMEpPHOCTH, aOCTparupoBaThCsi, HCIIOJIB30BaTh AHAIOTHIO, 0000maTh U
KOHKPETU3UPOBATh MpodiieMy. [leaTenbHOCTh 10 (POPMHUPOBAHUIO HABHIKOB PEIICHUS
NPUKIAJAHBIX 337a4 OpPraHU3yeTCs B IMPOLECCE M3YUYEHHs BCEX TEM y4eOHOro Kypca
«Anrebpa 1 HayaJla MAaTEMAaTUYECKOTO aHATN3ay.

Ha uzydenne yueOHOro Kypca «Anrebpa U Hauajga MaTeMaTHYECKOTO aHAIIU3a» B
10 xacce Ha yrIyOJIGHHOM YpOBHE OTBOUTCS 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

10 KJIACC

Yuciia 1 BbIYMCICHUS

PaunonansHple yucna. OOBIKHOBEHHBIE M JECATUYHBIE JPpOOM, MPOLEHTHI,
OeckoHeuHbIe nepuoanueckue apodu. [Ipumenenue apodeit U MPOLIEHTOB AJISl PEIICHUS
IIPUKJIAJAHBIX 33724 U3 PAa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHON KU3HH.

JleiicTBUTENBHBIE  YKcla. PanuMoOHaJIBHBIE W UPPALMOHAIBHBIE  YHCIHA.
ApudmeTnueckue onepanuu ¢ JeHCTBUTEIbHBIME YUcIaMi. MOAyIb 1€HCTBUTEIHLHOTO
yucna u ero cBoiicta. [IpuOiamkEHHbIE BBIYUCICHUS, IpaBUila OKPYTIEHUs, IPUKUIKA
Y OLICHKA PE3yJIbTaTa BEIYMCIICHHUM.

Crenenb ¢ nensiM nokasareneM. buaoMm Herotona. Mcnonbs3oBaHne Moaxoasien
GopMbI 3amMCH JIEHCTBUTENIBHBIX YHCEN JJI pEIICHUs MPAKTUUECKUX 3ajad u
NPEICTABICHUS TaHHBIX.

ApudmMeTnuecknii KOpeHb HATYpPaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapudm uymcma. CsoiicTBa Jsorapudma. JlecaTnunble u  HaTypaJbHbIE
Jorapu(Msl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
aApPKKOCHHYC M apKTaHI€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE MPEOOpa3oBaHUsl. Y paBHEHUE, KOPEHb YPaBHEHMUS.
PaBHOCHUIIbHBIE ypaBHEHHMsI M  ypaBHEHMs-cielncTBus. HepaBeHCTBO, pelieHue
HEPaBEHCTBA.

OCHOBHBIE METOJbl PELIEHHUS ILENbIX U JAPOOHO-PALMOHAIBHBIX YpPaBHEHUH H
HEpPaBEHCTB. MHOIrOWwIeHbl OT OJIHOM TIepeMEeHHOW. JleleHne MHOro4wieHa Ha
MHOTOWIEH ¢ ocTtatkoM. Teopema besy. MHorowiensl ¢ meinbiMu Kod(ppuimeHTamu.
Teopema Buera.

[TpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTETIEHN U KOPHHU.

HppauroHaneHele ypaBHEHUS. OCHOBHBIE METOJbI PEUICHUS HPPALMOHAIBHBIX
YPaBHEHUM.

[lokazatenbHble ypaBHEHUsS. OCHOBHBIE METOJBI PEHICHUS IMOKAa3aTeIbHBIX
YPaBHEHHUM.

[IpeoOpa3zoBaHue BRIpAXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METObI PEUICHUS JOTapUPMHUUECKUX
YPaBHEHHUM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpUYECKUX YpaBHEHU .



Pemienne cucrem JIMHEMHBIX ypaBHEHWH. Marpuia CUCTEMbI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUilbl 2X2, €ro reoOMeTpUYECKUi CMBICI U CBOMCTBA,
BBIYKCIICHHE €ro 3HA4YEeHHs, NPUMEHEHUE ONpPENeNUTENs JUIsl PEIICHHS CHUCTEMBI
JIMHEWHBIX ypaBHEHUW. PernieHne mpuKkIagHbIX 3a/1ad ¢ MMOMOIIbIO CUCTEMBI JIMHEHHBIX
ypaBHeHMIl. lccnegoBaHWe TMOCTPOEHHOM MOAENM C TMOMOIIBKD MATpUILl H
ONPEAECTUTEIICH.

[locTpoeHne MaremMaTUYeCKUX MOJENIEH pEANbHOW CUTyallud C IOMOIIBIO
YPaBHEHUM W HepaBeHCTB. [IprMeHeHMe ypaBHEHMNM M HEPABEHCTB K PELICHUIO
MaTeMaTUYEeCKUX 3aJlad 1 3a7a4 U3 pa3InyHbIX 00J1acTel HAYKU U peasbHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusg, cmnocodbl 3ananus GyHKUMH. B3anmHO oOpaTHble  (YHKIUH.
Komnosumus pynkuuit. ['padux Gynkunu. DnementapHbie npeoOpa3oBaHus rpadukoB
byHKIHA.

OOnacTh ompeneneHuss U MHOXECTBO 3HadeHWM QyHkumu. Hymm ¢yHkmmm.
[TpomexyTku 3HaKomocTostHCTBa. UETHple M Heu€THble (yHkumu. Ilepuoanueckue
¢ynkuun. IIpomMexyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl M MHUHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIlIee 3HaUeHUs (DYHKIIUU Ha POMEKYTKE.

JluneiiHass, KBajgpaTW4yHasT U JPOOHO-IMHEWHAas (QYHKIMHU. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(PUKOB.

CreneHHass (yHKUMS C HaTypaJlbHbIM W LEJbIM Toka3zareneM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-Oi CTENEHH KaK (PyHKUIMU OOpAaTHON CTENEHU C
HaTypaJIbHBIM IOKA3aTENEM.

[lokazatenbHast W Jorapudmudeckass (QYHKIMHA, HX CBOWCTBA U Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIIeHUs YpaBHEHUH.

TpuroHomeTpruyeckasi OKpy>KHOCTb, OIIPEIEIEHUE TPUTOHOMETPUUYECKHUX (DYHKIIMI
YUCIIOBOTO apryMEHTA.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B peajibHBIX Mpolieccax U siBiaeHusX. ['papuku
pEaJIbHBIX 3aBUCUMOCTEMN.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocaenoBaTenpbHOCTH, CcHOCOOBI  3aJaHMs  ITOciemoBaTeiabHOCTEH. Merton
MaTeMaTUYeCKOM HWHAYKIUMU. MOHOTOHHBIE M OIPaHUYEHHBIE MOCIEAOBATEIILHOCTH.
HcTopust BO3HUKHOBEHHUSI MATEMATUYECKOTO aHaIN3a Kak aHajn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass M TeoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuyeckas mnporpeccusd. Cymma OECKOHEYHO YOBIBAlOUIEH T'€OMETPUUYECKON
[porpeccuu. JIMHEHHBIM U 3KCIIOHEHUHUAIbHBIA pocT. Yucno e. dopmyiia CIOXKHBIX
MPOILEHTOB. Mcnonp30BaHne MPOrPECCUM ISl PELICHUS PEATbHBIX 3aJa4 IPUKIIAJHOIO
XapakTepa.

HenpepriBHble (yHKIIMM U UX CBOMCTBA. ToukH pa3pbiBa. ACUMIITOTHI TpapUKOB
¢bynkuumid. CoiicTBa (DyHKIMII HENpephIBHBIX HAa OTpe3Ke. MeToJ MHTEpBAJIOB s
peuieHus HepaBeHCTB. [IpuMeHeHHne CBOMCTB HENpPEPBIBHBIX (PYHKIUN M7l pelieHus
3aj1ay.



ITlepBass n BTOpas mpousBoAHble (QyHKIMH. OnpeneneHue, reoMETpUYECKUid U
buznyecKkuil CMBIC MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[TpousBoaubie anmeMeHTapHbIX (yHKUMK. [Ipon3BoaHas CymMMbl, MPOU3BEICHUS,
YACTHOTO M KOMITO3ULIMU (YHKIIHI.

MHokecTBa M JIOTHKA

MHoO»xecTBO, onepaluy HaJl MHOKECTBAMU U UX CBOMCTBA. Jluarpammel Diinepa—
Benna. [IpuMmeHeHne TeOpeTUKO-MHOKECTBEHHOTO anmapara Juisi OMCAaHUs PEaIbHbIX
MIPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33]1a4 U3 IPYTHX yUYCOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTeMaTH4YECKOrOo OOBEKTa, CIIEICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YITJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro BOCIIMTAHMS:

chOPMHPOBAHHOCTh TPAXKAAHCKON TO3UIMU OOYYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCHUHCKOro OOIIEeCTBa, IMPEJACTABICHHE O MaTeMaTHYECKUX
OoCHOBaxX ()YHKIITMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SBICHUN, IPOIIEAYP I'PAKIAHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCH U JIPYroe), YMEHUE B3aUMOJCHCTBOBATH C COIMATBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUEM,;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKOM TPak)ITAHCKON WIACHTUYHOCTH, YBXKEHHS K
MPOILIOMY W HACTOSIIEMY POCCHICKOW MAaTEMAaTUKH, LEHHOCTHOE OTHOLIEHHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATHKOB M POCCHUHCKONM MaTEMAaTHYECKOM IIKOJIBI,
WCIIOJIB30BaHUE ATUX JOCTIXKEHUHN B IPYTUX HAyKaxX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHE JyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa, CHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO TOBEJECHHUS, CBS3aHHOTO C NPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUU HAYKU U JEATEIbHOCTBbIO YUE€HOTO, OCO3HAHUE JUYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIKOYAs HSCTETUKY MaTEMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEUICHUN, PACCYKIECHUW, BOCIIPUUMYUBOCTH K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh YMEHHUsSI MPUMEHATh MAaTeMAaTHUECKHE 3HAHUS B WHTEpecax
3I0pOBOTO W 0Oe€30macHoro oOpa3a »KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (30pOBOE MHUTAHHE, COANAHCHUPOBAHHBIA PpEXUM 3aHIATHH M OTAbIXA,
perynspHas Gpuznueckas akTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE MPU 3aHITHUSAX
CIIOPTUBHO-03/I0POBUTEIILHON IE€SITEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYJly, OCO3HAHUE IIEHHOCTU TPYIOIIO0US, UHTEPEC K Pa3INIHBIM
chepam TpodeCcCUOHAILHONW JCSATEILHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U eé
MPUJIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccuun u
peann30BBIBaTh COOCTBEHHBIC J>KM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCKOMy OOpa30BaHHMIO W CaMOOOpPA30BAHHMIO HA MPOTSHKECHUH BCEU >KU3HM,



TOTOBHOCTh K aKTHBHOMY YYacCTHIO B PEIIEHUM MPAKTUYECKUX 3a]a4 MaTeMaTHYECKOM
HaIpPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh SKOJIOTHYECKON KYJIbTYpPHhI, TIOHUMAHUE BIUSHUS COIIMAIBHO-
PKOHOMMYECKHX IPOIECCOB Ha COCTOSHUE TNPHUPOJHON U COLMAIBHOM Cpebl,
OCO3HAHHWE TJIO0ATBHOTO XapaKTepa OJKOJOTHYECKUX MpoOJeM, OpHEHTAIUs Ha
MPUMEHEHNE MaTEMaTUYECKUX 3HAHWM JJIST PEIICHHs 3a7ad B O0JacCTH OKpYKaromiei
Cpelbl, IUIAHUPOBAHUE TMOCTYNKOB M OIEHKH MX BO3MOXHBIX MOCIEACTBUM ISt
OKpY>Karolen cpebl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTUKH, TOHUMAaHUE MAaTEeMaTUYECKOW HAyKH Kak
chepbl UeTTOBEUECKON JIeATEIbHOCTH, ATAINlOB €€ Pa3BUTHS M 3HAYMMOCTH JIJI Pa3BUTHUS
UBUJIM3AIIMM, OBJIAJICHUE SI3BIKOM MaTEMaTUKH M MAaTEeMaTHUYECKOW KYJIbTYpOH Kak
CPEJACTBOM  TO3HAHUS  MHpA, TOTOBHOCTb  OCYIIECTBJISATH  IPOEKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS
Bba3oBble jioruvyeckue geiicTBus:

® BBISIBIISATH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU MATEMATHUYECKUX OOBEKTOB,
MOHATUH, OTHOLLIEHUN MEXIY MOHATUAMH, (HOPMYIUPOBATH ONpPENEICHUS MOHATHM,
yCTaHaBIMBAaTh CYIIECTBEHHBIM MpU3HAK  KJIacCCU(PHUKALUK, OCHOBaHUS  Jis
000O0LIEHHS U CPaBHEHUSI, KPUTEPUH ITPOBOAMMOIO aHAIIN3A;

® BOCIPUHUMATh, POPMYIUPOBATH U MPEOOPA3OBHIBATH CYKJICHUSA: YTBEPAUTEIbHbBIE U
OTpULATEIbHBIEC, EAUHUYHbIC, YACTHBIE U OOLIUE, YCIOBHBIE;

® BBISIBIIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W W MPOTHBOPEYUS B
(dakTax, JaHHBIX, HAOIIOJEHUSAX W YTBEPXKACHMSX, MpeIaraTb KpPUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

® JIeJ1aTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHKH, TE€AYKTUBHBIX U MHAYKTHUBHBIX
YMO3AKJIIOYEHHUM, YMO3aKIIOUEHUH 110 aHAJIOTUU;

® IIPOBOJUTH CAMOCTOSITENBHO JIOKA3aTEJIbCTBA MATEMATUYECKHX YTBEPIKICHHM
(mpsiMble ¥ OT MPOTUBHOIO), BHICTPAUBATH apTyMEHTALMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIAEHUS U BBIBOJIbI;

e BHIOMpATH CrMoco0 pernieHus yuyeOHOUW 3a7auM (CpaBHUBATh HECKOJIBKO BapHAHTOB
peuieHusi, BbIOMpaTh Haubojee NOAXOAAIUA C YYETOM CaMOCTOATEIBHO
BBIJICIICHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbLcKue 1eHCTBUA:

® LCMOJb30BaTh BOMPOCHI KAk  HKCCIEIOBATEIbCKUA  WMHCTPYMEHT  IO3HAHUS,
dbopmyHpoBaTh BOIIPOCHI, bukcupyronme POTUBOpPEUHE, nmpodemy,
yCTaHABJIMBATh HCKOMOE W TaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO
MO3UIIMI0, MHCHHUE;

® IIPOBOJUTH CAMOCTOSITENIbHO CIJIJAHUPOBAHHBIA HKCIIEPUMEHT, HCCIEIOBaHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEW MaTeMaTU4ecKoro OObEeKTa, SBJICHHS, IMpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMMU;

® CaMOCTOSITEIBHO (OPMYJIMPOBAaTh OOOOIEHUS ¥ BBIBOJALI IO  pe3yJbTaTaM
MPOBEAEHHOTO  HAOIIOJIEHMS,  UCCIENOBaHMS,  OLEHHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

® IIPOTHO3UMPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKEe  BBIJIBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nundopmanueii:

® BEBISBIATH AePUITUTHI HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIsi OTBETA Ha BOIIPOC H
JUISL pEIICHUs 3a/1a4H;

e BbIOMpaTh HHPOPMAIMIO W3 HUCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(DOPMALIMIO PA3TUYHBIX BUAOB U PopM
MPE/ICTaBIICHNUS,

® CTPYKTYpUPOBaTh HHGPOpPMAIIMIO, TMPEACTaBIATh €€ B pa3IuyHbIX (opmax,
WUTIOCTPUPOBATH TpadUyuecKy;

® OIICHUBATh HANAEKHOCTh HH(OpPMalMK IO CaAMOCTOSTENBbHO C(HOPMYIHUPOBAHHBIM
KPUTEPHSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yYeOHbIEe 1eHCTBUS
OOmmenne:

® BOCIPUHUMATH U POPMYIUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSIMU U LIETISIMHU
oOllleHHs], SICHO, TOYHO, IPAaMOTHO BBIPAXKAaTh CBOK TOYKY 3PEHHUS B YCTHBIX U
MUCBMEHHBIX TEKCTaX, JaBaThb TMOSCHEHUS TIO0 XOAYy pEUICHUs  3aJiauu,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

e B XoJ¢ OOCYXJCHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMHI,
poOJIeMbl, pelaeMon 3aJ1au, BRICKAa3bIBaTh UCH, HAIICIICHHBIC HA TIOMCK PEIICHHS,
COTIOCTABJISITh CBOM CYXJCHUS C CYXKICHUSMU JPYTHMX YYaCTHUKOB JIMAJIOra,
OOHapyXuBaTh pa3IMuhe€ U CXOJCTBO TO3UIMH, B KOpPpeKTHOM dopme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

® MPEJCTaBIIATh pE3YyJbTAaThl PEIICHUS 3ajlauyd, HSKCIEPUMEHTa, MWCCIEeIOBaHus,
MPOEKTa, CAMOCTOSTEIBHO BBIOUpATh (OpMAT BBICTYIJICHUS C YYETOM 3aaad
MpEe3CHTAIMY U OCOOCHHOCTEHN ayIUTOPHHU.



PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

COCTABJISITh IIJIAH, aJTOPUTM pEIICHUs 3a7add, BHIOMpATh CIOCOO pEIICHHS C
y4€TOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJLJIEKT:
BIAJCTh HABBIKAMHU TIO3HABATEIBHOW pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUNM W MBICIIUTEILHBIX IPOIECCOB, WX PE3yJbTAaTOB, BIAAETh CIIOCOOAMH
CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIECCa M PE3yJIbTaTa PEHIeHUs MaTeMaTHYeCKOU
3aJlaui;
NPEeABUACTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 3a/1a4d, BHOCUTD
KOPPEKTHUBHI B JIEITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JaHHBIX, HAMIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OIICHWBATh COOTBETCTBHE pe3yJbTaTa IETU W YCIOBUAM, OOBSICHATH NPUIHHBI
JTOCTIDKCHHSI WUIH HEJIOCTYDKCHHS PE3yJbTaTOB JEATECILHOCTH, HAXOJHWTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:
MMOHMUMATh W HMCIIOJL30BaTh MPEUMYIIIECTBA KOMAHJIHOW W WHAWBUAYATHHOW paOOTHI
IpU  pelieHUU Y4YeOHBIX 3a7ad, NPUHUMATh I€h COBMECTHOW JCATEIHHOCTH,
IJIAHUPOBATh OPTAHMU3AIMI0 COBMECTHOH pPAaOOThI, pacmpeneisTh BHIBI padoT,
JIOTOBApUBATHCA, OOCYXKIaTh MpPOIECC M pe3ysbTaT paboThl, 0000IIaTh MHEHHUS
HECKOJBKHX JIIOJICH;
y4acTBOBaTh B TPyNmoBBIX (opmax paboTel (0OCykaeHus, OOMEH MHEHH,
«MO3TOBBIE IITYPMbI» U WHBIE), BHITIOIHATH CBOIO YacTh pabOThl U KOOPJIUHUPOBATH
CBOM JCHCTBUSA C IPYTMMH YJC€HAMU KOMaH/IbI, OIICHUBATh Ka4e€CTBO CBOETO BKJIaJa B
oOmuit  MpOAYKT 1O  KpUTepusiM,  CHOPMYIUPOBAHHBIM  YYaCTHHUKAMHU
B3aUMOJCHUCTBUA.

INPEAMETHBIE PE3YJIBTATBI

K «xonmy oOyuenus B 10 kiacce oOydaromuidcsi TMOMYYUT CJICAYIOIIHE
MPEIMETHBIC PE3yJbTAThI MO OTACIBLHBIM TeMaM pabouell mporpaMMbl y9eOHOTO Kypca
«Anrebpa 1 HaYaJla MAaTEeMaTUYECKOTO aHATTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

e CBOOOJHO ONEpPUPOBATh MOHATHUSMU: palMOHAIBLHOE YHUCIO, OECKOHEUHas
nepuoAndeckas  ApoOb, TMPOLEHTHI, HPpaAlMOHAILHOE  YHCIO, MHOXECTBa
pALMOHATIBHBIX U IEUCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOIO YHUCIIA;

® TMPUMEHATH APOOW W TPOIEHTHI IS PEIIeHUs MPUKIAAHBIX 3a7ad U3 Pa3IUIHBIX
OTpacier 3HaHUU U PEATbHOU KU3HU;



NPUMEHSTH NPUOIMKEHHBIE BEIYUCIICHUS, PABUIIA OKPYTIICHUS, TPUKUIKY U OLEHKY
pe3yJIbTaTa BEIYMCICHUM;
CBOOOJHO OIEPUPOBATH MOHATHEM: CTENEHb C LIEJIBIM MOKA3aTeNeM, MCIOJIb30BaTh
HNOJXOAIIYI0 (OPMY 3alHMCH ACHUCTBUTEIBHBIX YUCEN JJIS PEUICHHS MPaKTHYECKUX
3a/1a4 U NPEJACTABICHUS JaHHBIX;
CBOOOJTHO ONEPUPOBATH MOHATHEM: ApU(DMETUUECKUI KOPEHb HaTypalibHON CTEICHHU;
CBOOOJTHO OIIEPUPOBATH MOHATHUEM: CTETIEHb C PAIMOHAIBHBIM [TOKa3aTelleM;
CBOOOJTHO OTNEPUPOBATH MOHATUAMM: JIOTApU(PM UYKCIIa, NECITUUHBIE U HaTypalbHbIC
Jorapudmel;
CBOOOJHO OMNEPUPOBATh TMOHATUSIMHU: CHHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC
YUCJIOBOTO apTyMEHTA;
ONEPUPOBATh TOHATHUSAMH: APKCUHYC, APKKOCHMHYC W apKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHHS U HEPABEHCTBA:
CcBOOOJIHO OINEpUPOBaTh MOHITUSAMU: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,
OPUMEHATh PA3IUYHbIE METO/bl PELICHHUs PALMOHAIBHBIX U JPOOHO-pallMOHATbHbBIX
YPaBHEHUH, IPUMEHITh METOJl HHTEPBAJIOB ISl PEILICHUSI HEPAaBEHCTB;
CBOOOJHO ONEPUPOBATH MOHATUSAMU: MHOTOWIEH OT OJHOW NMEPEMEHHOW, MHOTOWIECH
C LIeJIBIMU KO3 (ULIMEHTaMH, KODHU MHOTOYJIEHA, IPUMEHSTh JI€JI€HUE MHOTOYJIEHA
Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nns pemenus 3anad;
cBOOO/IHO ONEpUPOBATh NOHATUAMU: CUCTEMa JIMHEMHBIX ypaBHEHUM, MaTpHILIa,
ONPENENNUTENb MAaTpUIBl 2 X 2 M €ro reoOMETPUYECKUH CMBICI, HCIIOJIb30BaTh
CBOMCTBa oOIpeAeNuTenss 2 X 2 1 BBIYMCICHUS €ro 3HA4Y€HHs, NPUMEHSTH
ONPENEIUTENN I PELICHHUs] CHUCTEMBbl JIMHEMHBIX YPAaBHEHUW, MOJEINPOBATH
peanpHbIE CUTyallud C TOMOINBI0 CHUCTEMBI JIMHEWHBIX YPAaBHEHUM, HCCIENOBATh
ITIOCTPOEHHBIE MOJENH C MOMOILIBID MAaTpPHIl U ONPEAEIUTENEH, NHTEPIIPETUPOBATD
NOJIyYCHHBIA PE3yNIbTaT;
UCITIOJIb30BATh CBOMCTBA ACHCTBUIN C KOPHIMU /I TpeoOpa30BaHUsl BBIPAKEHUM;
BBIMOJIHATh TNPEoOpa3oBaHMsl YHUCIOBBIX BBIPAXKEHHUM, COAEpKAlllUX CTENEHU C
pPalMOHAIBHBIM IIOKA3aTeeM;
UCIIOJIb30BaTh CBOMCTBa Jorapu(MoB [JIsi TpeoOpa3oBaHus JOrapupMHUUECKUX
BBIPAKECHU,
CBOOOJHO  ONEpPUPOBATH TMOHATUSMHU: HMppALMOHAIbHBIC, TMOKa3aTelbHbIE U
jgorapuMUYECKHE YpPaBHEHUS, HAXOJAUTh UX PEUICHUS C MOMOIIbIO PABHOCHIIBHBIX
IIEPEXO0I0B W OCYILECTBIISAA POBEPKY KOPHEM;
OPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (OpMYJbl Uid IpeoOpa3oBaHus
TPUTOHOMETPHUUYECKUX BBIPAKECHHI;



cBOOO/IHO ONEpPUPOBATh IOHSATHEM: TPUTOHOMETPUYECKOE YpPaBHEHHUE, MPUMEHSTH
HEoOXoauMble (OpMyJIbl AJII PEUIEHHs] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YPaBHEHU;
MOJICTIUPOBATh peajbHbIe CUTYallUd Ha SI3BIKE aiureOpbl, COCTABISATH BBIPAKECHMS,
YpaBHEHUS, HEPABEHCTBA I10 YCJIOBHIO 33J]a4H, UCCIIEI0BATh TOCTPOEHHBIE MOJIEIIU C
UCIIOJIb30BaHUEM arrapaTa ajareopsbl.

DOyHKUMHA U TPaPuKu:
cBOOO/IHO OTNIEPUPOBATh MOHATUAMU: (PYHKIIKA, CHOCOOBI 3aaHMsI (PYHKIIMH, B3aUMHO
oOpatHble (YHKIMH, KOMMO3UIMSA (yHKUMHA, Trpaduk (QYHKIHUHU, BBITOIHATH
aJIeMEHTapHbIe peoOpa3zoBaHus rpaduKoB YHKIIH;
cBOOO/IHO OIEPUPOBATh MOHATUAMU: 00JACTh ONPEECICHNUS U MHOKECTBO 3HAUECHUMN
GyHKIUM, HYJIM QYHKIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,;
cBOOO/IHO ONEpUPOBATh NOHITUAMU: YETHBIE U HEUETHBIE (PYHKIIMH, IEPUOIUYECKIE
(GYHKIUM, TPOMEXKYTKM MOHOTOHHOCTH (PYHKLIHMH, MAKCHUMyMbl U MHUHUMYMBbI
(GyHKUIMH, HAanOOJIbLIEE M HAMMEHBIIEE 3HAaUeHUE (YHKIIMU HA TPOMEKYTKE;
cBOOOHO ONEPUPOBATh MOHATUAMHU: CTENEHHas (YHKIUS C HATYpajJbHBIM U IETBIM
nokasarenem, rpaduk cTerneHHOW (PyHKIHUU ¢ HATYpaJlbHBIM M LEJIBIM MOKa3aTeIeM,
rpaguk KOpHsS N-OM CTENeHH Kak (PyHKIMM OOpaTHOM CTENeHUW C HaTypalbHbIM
NIOKa3aTeNeM;
ONEepUPOBATh MOHIATUAMMU: JINHEHHAs, KBaJpaTUYHAs U JPOOHO-IMHEWHAs (YHKIMH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPa(pUKOB;
cBOOOIHO ONEpPHPOBATh MOHATUSAMU: MTOKa3aTelbHas U Jorapudmuueckas QyHKINH,
UX CBOMCTBA M Tpa(UKu, UCIIOIB30BAaTh UX TpadUK JJIs PEIICHUS] YpaBHEHU;
cBOOOMIHO  OMEpUpOBaTh  MOHATHSIMH:  TPUTOHOMETPUYECKAsT  OKPYXKHOCTb,
oTpesieNieHue TPUTOHOMETPHUECKUX (YHKIUI YNCIOBOTO apTyMEHTa,;
UCIOJIb30BaTh Ipa@uku (QyHKIMHA IS UCCIENOBAaHUS TMPOLIECCOB U 3aBUCUMOCTEN
IpU PELIEHUN 3a/1a4 U3 JIPYruX y4EOHBIX MPEIMETOB U PEaJTbHON KU3HU, BHIPAKATH
(dbopMysiaMu 3aBUCUMOCTH MEXKAY BEIHMUNHAMU;

Havana maTeMaTH4ecKoOro aHajmsa:
cBOOOMIHO  OMEpUpOBATh TOHATUSAMHU: apudMeThdeckas U  TeOMETpUYecKas
nporpeccusi, 0ECKOHEYHO YyOBIBAOIIAsi F€OMETPUYECKAsl MPOTPeccHsi, JTUHEHHBIN U
HKCIIOHEHLIUAJIBHBIA POCT, (POPMYIIa CIOKHBIX MPOLIEHTOB, UMETh IPEICTaBICHUE O
KOHCTAHTE;
UCIIOJIb30BaTh MPOTPECCUH ISl pEIICHUS PealIbHbIX 3a]au MPUKIAJHOTO XapaKTepa;
CBOOOJHO OMNEpUPOBaTh MOHATHUSIMU: TOCIEAOBATEILHOCTh, CHOCOOBI 3aJaHus
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OrPAHMYEHHBIE MOCJIEI0BATEIBLHOCTH,
MOHUMAaTh OCHOBBI 3aPOKJECHUSI MAaTEMAaTHYECKOTO aHaM3a KaK aHain3a 0€CKOHEYHO
MaJbIX;
cBOOOZIHO ONEpUPOBATh TMOHATHUSMU: HENpepbIBHbIE (YHKUMHU, TOUYKH pas3pbIBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka PyHKITNH;



CBOOOJ/IHO ONEPUPOBATh MOHATHEM: (PYHKIIMS, HEMPEPhIBHAS HA OTPE3KE, MPUMEHSTh
CBOMCTBA HEMPEPBIBHBIX (PYHKIIUM JIJIs peIIeHUs 3a/a4;
CBOOOJHO OIEPUPOBATh TOHITHUSAMHU: TEpBas W BTOpas MPOU3BOJHBIC (YHKIIUH,
KacarenbHas K rpaduky QyHKINY;
BBIYHCIISITh MPOU3BOJIHBIE CYMMBI, MPOWU3BEACHUS, YACTHOIO M KOMIIO3WIIMU JIBYX
GYHKIINNA, 3HATH MPONU3BOHBIC dJIEMEHTAPHBIX (YHKITHM;
HCIIOJIb30BaTh TCOMETPUUECKUM U (PU3NUECKUN CMBICT MPOU3BOTHON ISl pelICHHUS
3aja4.

MHo:kxecTBa M JIOTHKA:
CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, OIlEpallUH HaJl MHOKECTBAMU,
HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar sl ONHCAaHHUS PEaIbHBIX
MIPOIIECCOB U SBJICHUM, TIPY PEIICHUU 3a]1a4 U3 APYTHX yIeOHBIX MPEAMETOB;
CBOOOJ/IHO OINEPUPOBATH MOHATHUSIMU: OIpEEICHUE, TEOpeMa, YpaBHEHUE-CIIC/ICTBHE,
CBOMCTBO MaTE€MaTUYECKOT0 0OBEKTa, JOKA3aTEIbCTBO, PABHOCUJILHBIC YPAaBHEHUS U
HEPaBEHCTBA.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KosanyecTBo yacoB
[y
/i HaumeHoBaHue pa3iejioB H TeM IPOrpaMMbl Beero KOHTpPOJIbHBIE
padoThI
MHOK€eCTBO AEHCTBUTENBHBIX YUCEl. MHOTOUJIECHBI.
1 PannonansHbIe ypaBHEeHUs 1 HepaBeHCTBA. CHCTEMBI 24 1
JIMHEUHBIX YPABHEHUN
2 Oyukuuu u rpaduku. CreneHHas GyHKIMS ¢ LEIbIM 12 1
nokasaresieM
3 Apudmernueckuii KopeHb n-oii crenenu. UppannonaabHbie 15 1
ypaBHEHUS
4 [TokazarenbHast pynkuus. [lokazarenbHble ypaBHEHUS 10 1
5) Jlorapudmmueckas GpyHkius. Jlorapupmuaeckie ypaBHEHHS 18 1
6 TpuronomeTpuyeckue BHIPAKECHUS U yPaBHEHUS 22 1
7 [TocnenoBarenbHOCTH U IPOTPECCUM 10 1
8 HenpepriBabie ¢pynkiuu. [IpousBonnas 20 1
9 [ToBTOpEeHUe, 0000IICHNE, CHCTEeMAaTU3alNs 3HAHUN 5 2
OBUIEE KOJIMYECTBO YACOB 11O TPOTPAMME 136 10




ITOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos
Ne Tema ypoka K Hata
n/n Beero OHTPOJIBHBIC  y3yyeHust
padoThI
1 MHOkeCTBO, ONepaluy Hal MHOKECTBAMHU U UX 1
CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [TpumeHeHne TeOPETUKO-MHOKECTBEHHOTO 1
anmnapara JJisl pelieHus 3a71a4
Panmnonanbueie yncina. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOHU, TIPOLIEHTHI, OECKOHEYHBIS 1
NepUOANYECKHUE JPOoOU
Panmonaneubie yncna. OOBIKHOBEHHBIC U
5 JIECATUYHBIC IPOOHU, TTPOLICHTHI, OECKOHEYHBIC 1
MIEPUOIUYECKHIE IPOOH
6 [Ipumenenue nqpobeit 1 NPOLEHTOB IS 1
pelleHus MPUKIATHBIX 3a7a4
7 [Tpumenenue apobeli U MPOIEHTOB IS 1
pEIICHHS TPUKIIAIHBIX 33a9
8 JeiicTButenpHbie yKcna. PanrionanbHbie U 1
UppaIMOHATLHBIC YHCIIa
9 Apudmerndeckue onepanum ¢ 1
JEHCTBUTENbHBIMH YUCIIaAMU
10 Monynb IeiCTBUTENLHOTO YHCIa U €r0 1
CBOMCTBa
[TpubnmkEHABIC BEIYUCIICHUS, TIPaBHIIa
11 OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa 1
BBIYMCIICHHUI
12 OcCHOBHBIE METO/IbI PELLIEHUS LENbIX U APOOHO- 1
palroHaIbHBIX YPAaBHEHU U HEPABEHCTB
13 OCHOBHBIE METOIBI PEIIEHUS IENbIX U APOOHO- 1
paIrroHaIbHBIX YPAaBHEHU U HEPABEHCTB
14 OcCHOBHBIE METOIBI PEIICHUS LENbIX U APOOHO- 1
paAIMOHATILHBIX YPABHCHHH W HEPABCHCTB
MHorouieHsl 0T OJHON epeMeHHOM. [lenenne
15 MHOTO4JIEHa HA MHOTOUJIEH C OCTaTKOM. 1
Teopema bezy
16 MHorousIeHbI ¢ 1eabIMA KO3 PUITUEHTaMH. 1
Teopema Buera
17 Pemenne cucreM TMHENHBIX YpaBHEHUI 1
18 Pemenue cucreM IMHENHBIX ypaBHEHUN 1
Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenureab MATPULILI 2X2, €0
19 ’ 1

T€OMETPHUUYECKHI CMBICIT Y CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS




Onpenenurenb MaTPUIBI 2X2, €10

20 TEOMETPUUECKUN CMBICT U CBOMCTBA;
BBIYUCIICHHE €r0 3HAUYCHUs

21 [Tpumenenue ONpEeIHTENs A1 PeLeHH
CHCTEMBI JIMHEHHBIX YpaBHEHHH

99 Pemenune HPHKJIA/HBIX 337121 € MOMOILIBIO
CHCTEMBI JIMHEHHBIX YpaBHEHUN

23 Pemenune HPUKJIA/IHBIX 33714 € MOMOILIBIO
CHCTEMBI JIMHEHHBIX YpaBHEHHH
KonTtponsnas pabdora: "Pannonanbhble

24 ypaBHEHUS U HepaBeHCTBA. CUCTEMBI
JMHENHBIX YypaBHEHUN"
DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.

25 B3aunmuo o6parnbie pynkiun. Kommosurms
byHKIHHA

2% I'paduk Pynkuuu. dnemMeHTapHbIe
npeoOpa3oBanus rpapukoB GyHKIHUN
OO6nacth ornpeesieHusl 1 MHOXKECTBO 3HAUCHUM

27 byukuun. Hynu ¢yakinuu. [IpomexxyTku 3Hak
MIOCTOSTHCTBA
Ué&rHble 1 HEYETHBIE (PYHKITHH.

28 [Tepuoanueckue ¢pynxuu. [Ipomexxyrku
MOHOTOHHOCTH ()YHKIIHH
MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.

29 Haubonbiiee u HauMeHbllee 3HAaUCHHE
(YHKIIMHM HAa IPOMEKYTKE

30 Jluneitnasi, kBagpaTHuHas U ApoOHO-IMHENHAs
byHKIIMHN

31 DJeMeHTapHOe UCCIIEIOBAaHHE U TIOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

30 DeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpadukoB 3TuX GyHKUIMN

33 CreneHsb ¢ 1eTbIM TMOKa3atesneM. buaom
HeroTona

34 Crenensb ¢ 11e7bIM MOKa3atesneM. bunom
Herorona

35 CrenenHast QyHKIUS C HATypalbHBIM U LIEJIbIM
nokasaresneM. E€ cBoiicTBa u rpaduk

36 KonTponsHas pabora: "CrenenHas QpyHKUus.
E€ cBoiicTBa u rpaduk”

37 Apudmernueckuit KOpEHE HaTypaJbHON
CTETICHHU H €ro CBOMCTBA

38 Apudpmernueckuii KOpeHb HaTypaJIbHON
CTETIEHH U ero CBOMCTBA

39 [IpeobpazoBaHusl YUCIOBBIX BBIPAKEHHI,
COJIep KAINX CTETIEHN U KOPHU

40 [TpeoOpa3oBaHuUs YUCIIOBBIX BHIPAKCHUH,

COACPpKAMUX CTCIICHU U KOPHU




[IpeoOpazoBaHus YUCIOBBIX BHIPAKCHUH,

4 COJIepKALINX CTETIEHH U KOPHU

42 Wppanmonansusie ypaBHeHusi. OCHOBHBIE }
METO/bI peIlIeHUs] UPPALMOHAIbHBIX YPABHEHUHN

43 HppaunonanbHble ypaBHeHUs1. OCHOBHBIE §
METO/BI pEIICHHUS] UPPALMOHATBHBIX YPaBHEHUH

44 Uppanmonansusie ypaBHeHusi. OCHOBHBIE }
METO/bI peIIeHUs] UPPALMOHATIbHbBIX YPABHEHUHN

45 PaBHOCHIIBHBIE ITEPEXO/bI B peieHny
UpPpaMOHATILHBIX YPaBHEHUN

16 PaBHOCHIIBHBIE ITEPEXO/bI B peieHny
UpPpaLMOHATILHBIX YPaBHEHUN

47 PaBHOCUIIBHBIE TTEPEXO/IBI B petieHnm
UppaLMOHATIBHBIX YPaBHEHUN

48 PaBHOCHIIBHBIE TTEPEXO/IBI B peleHum
UpPPaMOHATIBHBIX YPaBHEHUN
CoiicTBa u rpaduk KOpHS N-0il CTENEHN KaK

49 GbyHKIIM 00paTHOI CTENEHH ¢ HATypaJIbHBIM
HoKa3areneM
CoiicTBa u rpaduk KOpHS N-0if CTENIEHN KaK

50 GbyHKIIMM 00paTHOI CTENEHH ¢ HATypaJIbHBIM
HoKa3areiaeM
KontponbHast pabora: "CBolicTBa u rpagux

51 KOpHs n-oii crenenu. VipparoHaibHble
ypaBHeHHUA"

50 CTePeHb C palMOHaJIbHBIM TOKa3aTeneM U eé
CBOWCTBA

53 CTCPGHB C palMoHAIFHBIM TI0Ka3aTeneM U e
CBOMCTBA

54 CTGPCHB C palMoOHaIbHBIM TOKa3aTeneM U eé
CBOWCTBA

55 [TokazarenbHas pyHKIMS, €€ CBOMCTBA U
rpapuk

56 Hcnonb3oBanue l"pabe/IKa byHKIMN 75
pelIeHus ypaBHEHHHA

57 Hcnonb3oBanue l"pabe/IKa byHKIMN A5
pelIeHus ypaBHEHHHA

58 [TokazarenbHble ypaBHEeHUs. OCHOBHbBIE
METO/IbI pEeIIeHUs TOKA3aTEeIbHBIX YpaBHEHHH

59 [Toxa3zaTtenbHble ypaBHEeHUSI. OCHOBHBIE §
METO/IbI pEIICHUS OKA3aTebHBIX YpPaBHEHHH

60 [TokazarenbHble ypaBHEHHsI. OCHOBHBIC }
METO/IbI pEeIlIeHUs TOKA3aTEeNbHBIX YpaBHEHHH

61 KonTtponbHas padora: "[lokazaTensHas
¢yukuus. [lokasarenbHble ypaBHeHUS"

62 Jlorapudm umncna. CoiicTBa jJorapudpma

63 Jlorapudm uymncna. CoiicTBa jJorapudpma




64 Jlorapudm uucmna. CoiicTsa jgorapudma 1

65 JlecsaTiuHbIC U HATYpAJTbHBIC JTOTaPH(PMBbI 1

66 JlecaTu4HbIE U HATYypaJIbHBIE JTOTApH(PMBbI 1

67 [IpeoOpazoBanue BEIpAXKEHHIA, COACPIKALIIX 1
norapudmbl

68 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX 1
Jorapupmbl

69 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmudeckas hyHKIMs, €€ CBOKWCTBA U 1
rpaduk

72 Hcnonb3oBanue rpa:bmca byHKIMH 17151 1
pelleHts ypaBHEHUH

73 Hcnonb3oBanue rpaibnxa byHKIMN A5 1
pelIeHus ypaBHEHHHA
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

74 METO/BI pEIICHUS JIoTapu(HMUIECKUX 1
YpaBHEHUN
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

75 METOBI pEIICHUS JToTapu(HMUIECKUX 1
YpaBHEHUN
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

76 METOBI pEIICHUS JIoTapu(HPMUIECKUX 1
YpaBHEHUN

77 PaBHOCUIIBHBIE TEPEXO/IBI B PEIIEHUU 1
Jorapu(MUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT 1
JorapupMHUECKUX ypaBHEHUH

79 Konrtponbnas pabora: "Jlorapudpmuueckas 1
¢byskuus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC 1
YHCIIOBOTO apTyMEHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC 1
YHCIIOBOTO apryMEHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apTyMEHTa

83 APpKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 orpezieieHue TPUTOHOMETPUUECKHUX (YHKIUI 1
YHCIOBOTO apryMeHTa
TpuronomeTpuveckass OKpy>KHOCTb,

85 ofpeielieHne TPUTOHOMETPHUECKUX (DYyHKIUH 1
YHCIIOBOTO apTyMEHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1




87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUM

91 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX 1
BBIPAKECHUI

92 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUM

93 [IpeobpazoBaHre TPUTOHOMETPUYECKUX 1
BBIPAKECHUI

94 Pemenre TpuroHoMeTpHYECKUX YpaBHEHUN 1

95 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

97 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUN 1

98 Pemenne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

99 Pemenne TpUroHOMETPUUECKUX YPAaBHEHHIA 1

100 Pemienne TpUroHOMETPUUECKUX YPAaBHEHHNA 1
KoHTtpoinbHas padora: "TpuronomeTprudeckue

101 BBIPAKEHUS U TPUTOHOMETPUYECKUE 1
ypaBHeHuUs"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS

102 rociexoBareabHocTell. MeTon 1
MaTeMaTHUYECKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 MoCJIeI0BaTeIbHOCTH. VicTopus aHanm3a 1
0ECKOHEUHO MaJIbIX

104 Apudmernueckast nmporpeccus 1

105 I'eomeTpuueckast mporpeccust 1

106 beckoneuHo yObIBaroIias reoMeTpruuecKas 1
nporpeccust

107 CyMMa OeckoHEUYHO yObIBaromen 1
reOMEeTPUUECKON porpeccuu

108 JIMHENHBIN ¥ DKCHOHEHIMAIIbHBIN pocT. Ynciio 1
e. @opmyIia CIOKHBIX TPOLIEHTOB

109 JIMHEHBIN 1 SKCHOHEHIMANBHBIA pocT. Yncio 1
e. Popmyria CI0XXHBIX MPOLIEHTOB

110 Mcrionp30BaHue MPOTPECCHH TSI PEIICHUS 1
pealbHBIX 3a]1a4 MPUKJIAHOTO XapaKTepa

111 KonTtponpnas padora: "[locnenoBarensHocTd U 1
nporpeccun"

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA 1




Touka pa3pbeiBa. ACUMITOTHI Tpad)UKOB

113 . 1
byHKIII
114 CBoiicTBa G YHKIIMIA HETIPEPBIBHBIX HA OTPE3KE 1
115 CoiicTBa (hyHKIMI HEPEPHIBHBIX HA OTPE3Ke 1
116 Merozn UHTEPBAJIOB JUIsl PELIEHUS HEPABEHCTB 1
117 Merozn UHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1
118 Meroza MHTEPBAJIOB Ul PELIEHUSI HEPABEHCTB 1
119 [IpumeHeHne CBOMCTB HENPEPBIBHBIX (hYHKIIHMA 1
JUISL pELICHUs 3314
120 [IpumeHeHre CBONCTB HEMPEPHIBHBIX (QYHKITUH 1
JUISL pellIeHus 3a1a4
121 [lepBas u BTOpast npon3BOIHbIC GYHKIIUU 1
199 Onpenenenue, TeOMETPUUECKUN CMBICT 1
MIPOU3BOIHOMN
123 Omnpenenenne, GU3HUECKUN CMBICIT 1
MIPOU3BOIHOMN
124 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIUN 1
125 YpaBHeHUe KacaTeNbHOU K TpapuKy (yHKIUN 1
126 [TpousBoHBIE IEeMEHTAPHBIX (PYHKINH 1
127 [TpousBoHBIE JIeMEHTAPHBIX (PYHKINH 1
198 [IpousBoaHast CyMMBI, IPOU3BEIEHUS, YACTHOTO 1
U KOMIO3UIHMH (pyHKINN
129 [Tpon3BoiHas CyMMBI, TPOU3BECHUS, YACTHOTO 1
Y KOMITO3HUIINH (PYHKITUN
130 [IpousBoaHast CyMMBI, IPOU3BENICHHS, YACTHOTO 1
Y KOMIO3UIHNH (DyHKIINN
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 1
3HaHuM: "OyHKIMK"
134 Wrorosas koHTposibHas paboTa 1 1
135 HToroBast KOHTpOJIbHAS paboTa 1 1
136 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 1
3HAHWI
OBHIEE KOJIMYECTBO YACOB 136 10

11O ITPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET



