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HOACHUTEJIBHAA 3AIINCKA

VYueOHblld Kypc «Anredpa ¥ Havaia MaTeMaTHYECKOrO aHalu3a» SBISETCA
OJIHUM M3 Haubosee 3HAYMMbIX B MpPOrpaMMe cpeaHero oduiero oOpa3oBaHMs,
IOCKOJIbKY, C OJHON CTOpPOHBI, OH 00€CleYyMBaeT MHCTPYMEHTaJIbHYIO 0a3zy s
U3YUCHHUsI BCEX E€CTECTBEHHO-HAyYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (hopMuUpyeT
JIOTUYECKOE M aO0CTPAaKTHOE MBINUICHUE 00Yy4alomuXcsl Ha YPOBHE, HEOOXOAUMOM
JUIE OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHMS, HUCTOPUHU, CIIOBECHOCTH U JIPYTHX
TUCUMIUIMH. B paMkax maHHOro y4deOHOro Kypca oOydaroliuecss OBIaJeBalOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KoTopas (GOopMyIupyeT CBOH
JOCTHKEHUSI B MaTeMaTu4eckoi opme.

Y4eOHblil Kypc anreOpbl U Hayal MAaTEMaTHYEeCKOro aHaiu3a 3aKJIaJbIBAaeT
OCHOBY /I YCIEIIHOIO OBJAJACHMUS 3aKOHaMU (U3MKH, XUMHH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIIUN Pa3BUTH YKOHOMUKH M OOIIECTBEHHOM KU3HH,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHUSAX, YBEPEHHO HCIOJB30BaTh MX Ul JajibHEHIIero oOpa3oBaHMs U B
MOBCETHEBHOMN XM3HU. B TO ke Bpemsi oBNajeHHE aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMMHU KOHCTPYKIMSMHU anreOpbl M MaTreMaTHYeCKOro aHaju3a pa3BUBAET
yMEHHE HaXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTB, JIOKa3bIBaTh
YTBEPXKIIEHUSI C TTOMOIIBI0 HHAYKIIMK M PAacCyXIaTh JCTYKTHBHO, MCIOIH30BAThH
00001IeHNEe W KOHKpETH3aluio, a0CTparupoBaHUE U AaHAJOTHIO, (OPMHUpPYET
KpPEaTUBHOE M KPUTUYECKOE MBIIIIJICHHE.

B xone m3ydenus yueOHOro kypca «Anredpa M Hadajga MaTeMaTH4eCKOro
aHanmu3a» O0YdJaroIIuecsl MONYYaloT HOBBIM OMBIT pEIIeHUs MPHUKIATHBIX 3a/1ad,
CaMOCTOSATEIFHOTO MOCTPOCHUS MaTEMaTHYECKHX MOJIENeN pealbHbIX CHUTYaIlUi,
MHTEPIIPETallMd  TMOJYYCHHBIX  PEHIeHWH,  3HAKOMSTCS €  MpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MpPHUPOJE, HAayKe U HCKYCCTBE, C
BBIJTAIOLITUMUCS MAaTEMaTUYECKUMHU OTKPHITUSAMH U UX aBTOPaMHU.

VY4eOHbIil Kypc 00J1a1aeT 3HAUUTENbHBIM BOCIHUTATEIBbHBIM IOTEHIUAJIOM,
KOTOPBII peanu3yeTcs Kak depe3 Yy4deOHbIM Marepual, CIOCOOCTBYIOIINN
(OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUsS, TaKk M dYepe3 creuuduky yueOHOU
NESITENIbHOCTH, TpeOyrole MpOAODKUTEIbHOM  KOHILIEHTPAllMM  BHHUMAaHUA,
CaMOCTOATENFHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 TIOJTYyIEHHBIN pPe3yNIbTaT.

B ocHoBe MeTonuku 00ydueHus anredpe U HauajgaM MaTeMaTU4eCKOro aHajIu3a
JEKUT ACATEIHbHOCTHBIA MTPUHIIAI O0ydEHUSI.

B cTpykType yuebHOro Kypca «Anredpa 1 Hayajia MaTeMaTH4ECKOTO aHAIN3a»
BBIJICJICHBI  CIIENYIOIIME COJAEp)KaTeNIbHO-METOANYEeCKe JuHUU: «Yucma wu
BBIUUCIICHU», «DYHKIIUU U Tpadukm», «YpaBHEHHs M HepaBeHCTBa», «Hagama



MaTeMaTUYecKoro aHanmza», «MHOkecTBa U JIorTMKa». Bce ocCHOBHBIE
COJIEPIKATEIIbHO-METO/IMYECKUE JIMHUU U3YYalOTCS Ha TNPOTSIKEHUU JBYX JIET
0o0y4eHHUs Ha YPOBHE CpPEAHEro 00111ero o0pa3oBaHus, €CTECTBEHHO JTOMOJIHSSA APYT
Jpyra U MOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMH U pazzesaMu. JlaHHbIN yaeOHbIN
KypC SIBIISIETCSI MHTETPATUBHBIM, TMOCKOJIBKY OOBEAWHSET B cebe coaep)kaHue
HECKOJIbKUX MaTEeMaTUYECKUX TUCIUILUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs,
MaTeMaTUYECKUM aHAJIU3, TECOPUSI MHOKECTB, MaTeMaTuyeckast Joruka u npyrue. [1o
Mepe TOro Kak o0ydaroliuecs: OBJaJeBalOT BCE 0oJiee MUPOKUM MaTEMATHUYECKUM
anmnapaToM, y HUX IOCJEIOBaTEIbHO (GOPMUPYETCS U COBEPILIECHCTBYETCS YMEHHE
CTPOUTH MaTEMaTHYECKYI0 MOJIEIbh pEalbHOM CHUTyallud, TPUMEHATH 3HaHUA,
NOJyYEHHbIE TPU HM3YYEHHUU Y4eOHOro Kypca, Uil PELIEHUS CaMOCTOSITENILHO
chOpMyIMPOBAHHON MaTeMAaTHYECKOW 3a/Jadd, a 3aTeM WHTEPIPETHPOBATH CBOU
OTBET.

ConeprkarenbHo-MeToAuuecKass JUHUS «Yucia U BBIYUCIECHUSD) 3aBEpPIIACT
(dbopMUpOBaHUE HABBIKOB HCIOIb30BAHUS JACUCTBUTEIILHBIX YHUCEN, KOTOPOE ObLIO
HAYaTo Ha YPOBHE OCHOBHOI'0 00111ero oopazoBanus. Ha ypoBHe cpegHero o61iero
oOpa3oBaHus oco0oe BHUMaHHE yAeiseTcs  (HOPMHPOBAHUIO  HABHIKOB
paIMOHANILHBIX BBIYMCIICHUN, BKIIOYAIOMIUX B C€0s UCIOJB30BAHHUE PA3IUYHBIX
dopMm 3ammucu YucCiIa, YMEHHE JeNaTh MPHUKUAKY, BBIIOTHATH NPUOMKEHHBIC
BBIUMCIICHUS, OLICHUBATh YHMCJIOBBIE BBIpaXEHHS, pabOTaTh C MaTeMaTU4eCKHUMHU
KOHCTaHTaMHU. 3HAKOMbIe OOYYalOIIMMCA MHOXKECTBA HATypalbHBIX, IICIBIX,
paIlMOHANIBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXKECTBOM
KOMIUJIEKCHBIX 4Hucel. B  KaxaoM ©3 3TUX MHOXECTB paccMaTpHUBAIOTCA
CBOWCTBEHHBIC €My CHenu(pUIecCKUe 3aJadud M OIepaluu: JeJeHHue Haleno,
OlepUpOBaHME OCTATKAMH Ha MHOXECTBE LEJbIX YHCEN, O0COOble CBOMCTBa
paIMOHABHBIX W MPPAMOHANBHBIX YHCeN, apu(METHIECKHUE ONEpallud, a TaKKe
U3BJICYCHUE KOPHS HATypalIbHOW CTENMEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEIN.
bnaronapsi mocieqoBaTeIbHOMY PACHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMU WX NMPUMEHEHHS ISl PELICHUS PA3IMYHbIX 3a]a4
dopMupyeTcsl peACTaBIeHUEe O €AMHCTBE MAaTEMaTUKU KaK HayKd U €€ poyd B
MOCTPOCHUU MOJIENIEH pealbHOTO MHpa, HIMPOKO HCIOJIB3YIOTCS 0000IIeHHe U
KOHKpETH3aIIHsL.

Jluaust «YpaBHEHHS M HEPABEHCTBA» pEANM3YyeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUS, MOCKOJIBKY B KaKIOM
paznene IlporpamMmbl TPEeTyCMOTPEHO pEIICHHE COOTBETCTBYIOMIMX 3aaad. B
pe3ynbTare OOydaromuecs OBIAJICBAIOT Pa3IUYHBIMM METOJIAaMHU  PELICHUS
paIMOHANILHBIX, HUPPAIMOHANBHBIX, IMOKa3aTeIbHBIX, JIOTAPU(IMHUUCCKUX U
TPUTOHOMETPUYECKUX ypaBHEHHH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofiepkamux mapamerpbl. [logydyeHHbIE YMEHHS IIMPOKO HCIONB3YIOTCS TpU



UCCIIEIOBAHNN (YHKIMI C MOMOILBIO MTPOU3BOAHOM, MPU PELICHUN MPUKIIAIHBIX
3aJa4 U 3a7ia4 Ha HaXOXJACHHE HAauOOJbIINX U HAUMEHBIINX 3HAYEHUN () yHKIINU.
JlanHast conepkarenbHas JMHUS BKIIOYAET B ce0sl Takxke (GOpMHpPOBAHUE YMEHHI
BBIIOJIHATG ~ pacuéTel 1O  ¢opMynaM, npeoOpa3oBaHMsl  palMOHAIbHbIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUW, a TAKXKE BBIPAKECHHI,
CoZepXkallluX CTeneHu M Jjorapupmel. braronaps u3ydeHHI0 anreOpanyueckoro
MaTepuaa MNpoOUCXOIUT JalbHENIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOT'O
MBIILJIEHUST 00yJaroumxcs, (GOpMUPYIOTCS HABBIKM AEAYKTUBHBIX PAaCCYXIACHUM,
paboTBl C CHUMBOJIBHBIMH (OpMamu, TMPEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHUMOCTE B BHJI€ PAaBEHCTB U HEPaBEHCTB. AsreOpa npeajaraet 3QpQpeKTuBHbIC
MHCTPYMEHTBI JJIi pEHIeHUs NPaKTUYECKUX U eCTECTBEHHO-HAayYHbIX 3ajad,
HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKHU.

ConepxarenbHo-MeToauueckass JHHUS «DyHKIMM U TpadUKU» TECHO
nepervieTaeTcs ¢ APYTMMH JIMHUSMU y4eO0HOro Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 337a€T MOCIIEeI0BAaTEIbHOCTh U3YUEHUs MaTepuana. M3yueHue creneHHow,
MOKa3aTeNbHOM, TorapuMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIUN, UX CBOMCTB
U rpaduKoOB, UCTIOIb30BaHUE (DYHKIUHM ISl pelieHUs 3a1ad U3 APYrux y4eOHbIX
IPEIMETOB U PEALHOMN JKM3HU TECHO CBS3aHO KAaK C MATEMATHYECKUM aHAJIU30M,
TaKk U C PELICHHEM YpaBHEHUN W HepaBeHCTB. Ilpu 3ToM Oo0sbIIOE BHUMAaHHE
yaensiercs (OpMHUPOBAHUIO YMEHHUS BbIpaxkaTb (POpMYIaMH 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJMYMHAMU, HCCIEAOBAaTh MOJIYyYEHHbIE (YHKIMU, CTPOUTHh HUX
rpaduxu. Matepuan 3Toi copepKaTeTbHON JIMHUY HAIIEJICH Ha Pa3BUTHE YMEHUH U
HaBBIKOB, TO3BOJIIOIINX BbIPaXKaTh 3aBUCUMOCTH MEX/1y BEJIMYMHAMU B Pa3IMUHOM
dbopme: aHAIUTHYECKOH, rpaduueckoit U cioBecHOU. Ero uzydyenue cnocoOCTByeT
Pa3BUTHUIO AITOPUTMHYECKOTO MBIINIJICHUS, CIIOCOOHOCTH K OOOOIIECHUIO W
KOHKPETHU3allUU, UCTIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenbHast juHug «Hauanma mMaremaTHueckoro aHanusay MO3BOJISIET
CYLLECTBEHHO PAaCUIMPUTh KPYT KaK MaTeMaTW4YeCKHX, TaK W MPUKIATHBIX 3ajad,
JOCTYIHBIX OOYYaIOUIUMCS, TaK KaK y HHMX THOSBISETCS BO3MOYKHOCTb CTPOUTH
rpaduKl CIOXHBIX (YHKUUN, OMNpEAENsATh WX HauOoJbIINe W HAUMEHbIINE
3HAYEHUS], BBIYUCIATH IUIOMIAAU (UTYp U OOBEMBI TEJ, HAXOAUTh CKOPOCTU M
YCKOpeHHsI TpoueccoB. JlaHHas copepkaTeiabHass JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHMSI MAaTe€MaTUYECKHX MOJEJIEN pealbHbIX CHUTYyaluH,
NO3BOJISIET HAXOAUTh HaWJIy4dllIee PEIICHNE B IIPUKJIAJHBIX, B TOM YUCIIE COLUAIBHO -
SKOHOMHUYECKHUX, 33/a4yax. 3HAaKOMCTBO C OCHOBAMHM MaTeMaTHUYECKOrO aHaJIn3a
CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOIO, (OPMaIbHO-TOIMUYECKOIO U KPEaTUBHOIO
MBIILJIEHUSI, (QOPMUPOBAHUIO YMEHUW pACIO3HABATh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HAyKe, TEXHUKE U UCKyccTBe. O0yyaromumecs y3HatoT O BbIIAIOLIIUXCS



pe3yabTaTax, MOJYYEHHBIX B XOJE Pa3BUTHS MaTEeMaTUKM KaK HAyKd, U 00 HX
aBTOpax.

ConepxaTenpbHO-METOANYECKasT TUHUS «MHOKECTBA U JIOTHKA» BKIIOUYACT B
ceOst DJIEMEHThI TEOPUHM MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKHU. TeopeThko-
MHO>KECTBCHHBIC TTPEICTABICHIS TIPOHU3BIBAIOT BECh KYPC MKOJBbHONW MaTeMaTUKH
U TIpenjiaraloT HamOoJee YHHBEPCAIBHBIN $I3bIK, OOBEAMHSIONIMNA BCE pa3/esibl
MaTeMaTUKH H €€ TPWIOKECHUM, OHM CBS3BIBAIOT pa3HbIE MAaTEMaTHYECKUE
JTUCITUTUIMHBI W WX TIPWIOKECHUS B eIuHOe 1enoe. lloaTomMy BakHO naTh
BO3MOXXHOCTh 00ydYaromeMycsi MOHHMaTh TEOPETHKO-MHOKECTBCHHBIA SI3BIK
COBPEMCHHOW MaTEMaTHUKH W HCIIONB30BaTh €T0 ISl BBIPAKCHUS CBOUX MBICIICH.
JlpyruM BakKHBIM TPU3HAKOM MAaTEMAaTHKA KaK HAyKd CJEIYyeT NpU3HATh
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBaHUW U CJEIOBaHUE OMPEICIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTejabCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYeCKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIJICHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHHUSI HA OCHOBE JIOTUYECKUX
npaBuI, (OPMUPYET HABBIKA KPUTUIECKOT'O MBITUICHHUS.

B yuebnom kypce «Anrebpa u Haudaga MaTEMaTHUYECKOrO aHalM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOI'O0 MOJCIMPOBAHUS, KOTOpHIC MPHU3BAHBI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HCCICNOBAHMS DTHX MOJENEH C IMOMOINIbIO ammapara aireOpsl u
MaTEMaTUYECKOTO aHaIW3a, WHTEPIPETAIIUU TOJYYCHHBIX pPE3yJIbTaToB. Takue
3aJlaHus BIUIETEHBI B KXKIBIM U3 Pa3AesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepUal
y4e0HOr0 Kypca IIUPOKO HMCIONB3YeTCs ISl PelleHUs MPUKIAAHBIX 3anad. [Ipu
pPCIICHWM  PEaTbHBIX  MPAKTHYCCKUX  3amad  oOydJaroniuecs  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIb30BaTh ~ AHAJIOTMIO, 00001aTh W KOHKPETU3UPOBAaTh  MPOOJIEMY.
JlesitenpbHOCTE  TIO0  ()OPMHUPOBAHUIO HABBIKOB PpEIICHUS TMPUKIAIHBIX 3a/1a4
OpPraHU3yeTCs B IPOIECCe U3YUCHHS BCEX TEM y4eOHOTro Kypca « Anredpa u Hadana
MaTEMaTUYECKOTro aHAIU3ay.

Ha wusyuenune yueOHOro kypca «Anredpa M Hauyaza MaTeMaTHYECKOroO
aHanu3a» oTBoauTcs 272 vaca: B 10 kiacce — 136 gaco (4 yaca B Heneno), B 11
kiacce — 136 gacoB (4 yaca B HECIIO).



COJEPKXAHUE OBYYEHUA
10 KVIACC

Yucia u BIYUCICHUS

Pannonanpabpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOH, TMPOIICHTHI,
OeckOHeuHble Tepuoanyeckue Apoou. Ilpumenenune Apodel U MPOUEHTOB IS
peleHus NPUKIAIHbIX 33/1a4 U3 Pa3JIMYHbIX OTPAClIeld 3HAHUW U pPEaJbHOM KU3HHU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
ApubdmMernyeckue  omepaldd € JCUCTBUTENbHBIMU  4YuciaMu.  Momaynb
JICHCTBUTENBHOTO YKCTIa U ero cBoicTBa. [IpubnukEHHBIC BRIYUCICHUS, TIPaBUIIA
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenbp ¢ uensiM TnokazateneMm. buHom Heiorona. Hcnonbs3oBaHue
nmoaxosmeld GopMbI 3aIMUCH TEUCTBUTEIBHBIX YHCEI JIJISl PEIICHUS MPAKTUYECKIX
3a/1a4 U MPEJCTaBICHUS TaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C palMOHAIBHBIM IIOKAa3aTeieM M €€ CBOMCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIJIEM.

Jlorapudm uyucna. CoiicTBa norapudma. JlecsITUUHBIE U HATypaibHBIC
aorapu@msi.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCUHYC U APKTAHTEHC YMCIIOBOI'O apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxnaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YPaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHUsSI W ypaBHEHUA-cieacTBUs. HepaBeHCTBO,
pELIEHNE HEPABEHCTBA.

OCHOBHBIC METOJIBI PEIICHUS LETBIX U IPOOHO-PAIIMOHATBLHBIX YPABHEHUHN H
HEpPaBEHCTB. MHOroO4JeHbl OT OJHOM NEpEeMEHHOW. JlemeHne MHOrousjgeHa Ha
MHOTO4JIEH ¢ ocTaTkoM. Teopema be3y. MHorousensl ¢ neasiMu koddhuimeHTamu.
Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJIEPIKALIUX CTETIEHH U KOPHHU.

HppaunonanbHeie YpaBHEHUS. OcHoOBHbIE METO/IbI peneHus
UPPALMOHAIIbHBIX YPaBHEHUM.

IlokazarenpHble ypaBHeHHs. OCHOBHBIE METObl PEUICHHS IOKA3aTEJIbHBIX

YPaBHEHHUM.

[IpeoOpazoBaHue BbIpaXXEHUN, COAEPKAIINX JTOrapu(MBbI.

Jlorapudmuyeckue ypaBHEHUSI. OcHoOBHBIE METOIBI pereHus
norapupMUUYecKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPHUUECKUE (bopMybl. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUM. PellleHne TPUroHOMETPUYECKUX YPABHEHHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHM. OpenenuTens MaTpULbl 2X2, €ro FeOMETPUYECKUNA CMBICIT M CBOMCTBA,
BBIYMCIICHUE €r0 3HAYECHMS, NPUMEHEHUE OINPENECIUTENS UIsl PEIICHUS] CHCTEMBI
JUHEWHBIX ypaBHEHUW. PellleHne NpUKIAAHBIX 334a4 C IOMOIIBIO CHUCTEMBI
JMHEWHBIX ypaBHeHUU. VccienoBanne MoCTpOCHHON MOAEIN C MOMOIIBIO MaTPUIL
Y OIIPEAECITUTEIICH.

ITocTpoeHre MaTeMaTU4eCKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YpaBHEHHM W HepaBeHCTB. [IprMeHeHne ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33/1a4 U3 Pa3IUIHBIX 00J1acTell HAyKU U pealIbHOM JKU3HHU.

DyHKUMH U rpaPuKU

Oynkuus, crnocodbl 3amaHus ¢GyHKIUU. B3anmHO oOpaTtHble (QYHKIUU.
Komnosunus Qynkuuii. I'padux ¢GyHKIHH. OiIeMEeHTapHblE MNpeoOpa3oBaHUS
rpauKoB QyHKIIUH.

Obnactb ompeneneHuss U MHOXKECTBO 3HaueHui QyHkuuu. Hymu Qynkiumu.
[TpomexyTku 3HaKomoCcTosTHCTBA. UETHBIC M HeuéTHBIC QyHKIMU. [leprognyeckue
dbyakiuu. [IpomexxyTkm MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBl U MUHUMYMBI
¢yukuun. Haubonpiiee 1 HauMeHblee 3HaueHus (PYHKIIUHA Ha TIPOMEXKYTKE.

Jluneitnasi, KBaJpaTU4yHas U JApOOHO-TMHEHHas (QYHKIUU. DIeMEeHTapHOE
MCCJIEeI0BAHNE U MTOCTPOEHUE UX TPAPHUKOB.

CrernenHas QyHKIMS ¢ HATYypaJIbHBIM U II€NIbIM MoKa3aTeneM. E€ colicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHs N-Oi CTENEHU KaK (PyHKIIMU OOpaTHOM CTENEHU
C HaTypaJIbHbIM IOKA3aTeJIEM.

[lokazarenbHas u Jnorapudmuyeckas (YHKIMHA, UX CBOWCTBA M TpaduUKH.
Hcnonb3oBanue rpadukoB GyHKUUN U1l pEIIEHUS] YPABHEHUM.

Tpuronomerpudeckass OKPYKXHOCTb, OIIPEIEICHHE TPUTOHOMETPUUECKUX
(GYHKIMNA YUCIOBOTO apryMEHTa.

@OYHKIIUOHATBHBIE 3aBUCUMOCTH B pEAJbHBIX IMPOLECCAX U  SBIICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTteMaTH4eCKOro aHajaus3a

ITocnemoBaTeaIbHOCTH, CIIOCOOBI 3aJaHUs IMOCIEIOBATEILHOCTEH. MeToxn
MaTeMaTU4eCKOM HHAYKIIMA. MOHOTOHHBIE U OTpPAaHUYECHHBIE TIOCJIEI0BATEIIBHOCTH.
HcTopuss BO3HMKHOBEHHMSI MAaTEMaTHYECKOrO aHajdu3a KakK aHalim3a OECKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccuu. beckoneuyHo yObiBaromas
reoMmeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETpUUYECKOM
nporpeccuu. JIMHENHbIN U 3KCIIOHEHIHAIBHBIN pocT. Hucio e. Popmyiia CIOKHBIX
IpOLEHTOB. MCIonb30BaHUE TMPOrpECCUM JUIsl PEUIEHUs PpPEANbHBIX 3a4ad
NPUKIIAHOTO XapaKTepa.



HenpepbiBHble (QyHKIIMM W UX CcBoMcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PEUICHUS HEpPaBeHCTB. [IpuMeHEHHE CBONCTB HENPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
bu3nUecKuil CMBICT TPOU3BOJHOM. Y paBHEHHE KacaTeIbHON K rpaduKy QyHKIIUH.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIponsBogHass  CyMMBlI,
MPOU3BEICHUS, YACTHOTO U KOMIO3UIIUK (DYHKITUM.

MHoxkecTBa U JIOTHKA

MHOXkeCTBO, Olnepauuu HaJ MHOXKECTBAMH M HMX CBOMCTBA. Jluarpammsbl
Oitnepa—Benna. IlpuMmeHeHHe TEOPETHKO-MHOXECTBEHHOIO —ammapara s
ONMCAHUSI PEATBHBIX IPOLECCOB M SIBJICHUW, MPHU PEIICHUU 331a4 U3 JPYrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEICTBHE,
JIOKa3aTeNbCTBO, PABHOCUJIbHBIEC YPABHEHUS.

11 KJIACC

Yuciaa v BIYUCIEHUSA

HatypanbHbie u nensie uncna. [I[puMeHeHne NpU3HAKOB AEIUMOCTH IENbIX
yrcel, HaumOonubimui o0k nemutend (ganee — HOJ[) u Hammenbmiee oOiee
kpaTtHoe (nanee — HOK), ocratkoB 1o moaysto, anroputMa EBkiuaa s pereHus
3aJ1a4 B LEJbIX YUCaX.

KommnekcHble yucna. AnreOpanueckass U TpUTOHOMETpUYeckas (OpMbI
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM TMJIOCKOCTH.
®opmyna Myaspa. KopHu N-oi creneHu M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIIJIEKCHBIX YMCeN JIJIsl pelieHus (PU3NYECKUX U T€OMETPUUECKUX 3a1au.

YpaBHeHus] 1 HEPaBEHCTBA

CucreMa 1 COBOKYITHOCTh YPAaBHEHHUI U HEPABEHCTB. PABHOCHIIbHBIE CHCTEMBI
U CUCTEMBI-CIIEACTBUA. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PenieHne TpuroHoMeTpuyecKuX HEPaBEHCTB.

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/BI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPpaAIMOHAIILHBIX, MIOKA3aTEIbHBIX U JIOrapU(PMUIECKUX YPaBHEHU.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaAMH.



[IpumeHenne ypaBHEHNH, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMaTHYECKUX
3aJa4 U 33/1a4 U3 pa3IMuHbIX 00JacTell HayKU U peaibHOM JKU3HU, UHTEPIPETALIHS
ITOJIYYEHHBIX PE3YyJIbTATOB.

DOyHKIMU U TPAPUKHT

I'padux kommoszunmu ¢GyHkumid. I'eomerpuueckue oOpasbl ypaBHEHUH U
HEPaBEHCTB HAa KOOPAMHATHOM IIIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKHU.

['paduueckrie MeTONbI pelIEHUsI YpaBHEHUW M HEpaBEHCTB. |'paduueckue
METO/Ibl PELIEHUS 3a/1a4 C apaMeTPaMU.

Ucnonw3oBanue rpadukoB GYHKIUN I HUCCIIEIOBAHUSI TPOILIECCOB U
3aBUCHMOCTEH, KOTOpbIE BO3HUKAIOT NPU PELICHUHU 33/1a4 U3 JAPYruX y4eOHbBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Havajia MaTeMaTH4eCKOIr0 aHAJIHM3A

[TpumeHneHnre mMpoOM3BOAHON K MCCIEAOBAaHUIO (PYHKIIMKA Ha MOHOTOHHOCTbH U
sKcTpeMyMbl. HaxoxaeHre HanOobIero 1 HAaMMEHbIIEro 3HaYe€HU I HENPEePbIBHOM
(GYHKIIMHM Ha OTpPE3KE.

[IppuMeHeHne NpPOU3BOAHOW [JIi HAXOXKICHHS HAWIYYIIETO pPEIICHUS B
IPUKIAIHBIX 3aja4yax, i1 ONPENEICHUs CKOPOCTM M YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO mepBooOpa3HbIX. [lepBooOpasHble
aneMeHTapHbIX GyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

HNuterpain. ['eomerpruuecknil CMbICI HHTErpaIa. Beraucienne onpeeéHHOro
uHTerpania mno ¢popmyne Herorona-Jleitbuuiia.

[IpumeHenue wHTErpaiga s HAXOXACHUS IUIOAAEH IUIOCKUX (Uryp H
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepsl pemiennit  auddepeHIManbHbIX  ypaBHeHH. MatemaTtuueckoe
MOJICIUPOBAHME PEATbHBIX IMPOLECCOB C TOMOIIbI0  AuddepeHInaTbHbIX
YPaBHEHHUM.



IUDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YJAIOIIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOI0 O0IIECTBA, TPEICTABICHHE O MATEMATUYECKHUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, TIPOIEAYD
TPOKJIAHCKOTO  obOmiecTBa  (BBIOOpBI, ONpPOCHl W JIPyroe), yMEHHUE
B3aMMO/ICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) IaTpMOTHYECKOTr 0 BOCTIUTAHUSA:

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
IPOILIJIOMY U HACTOSIIEMY POCCHUKMCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MATEMaTUYE€CKOM IIKOJIbI,
WCIOJIb30BAaHUE OATHUX JIOCTHKEHUM B JpPYrUX HayKax, TEXHOJOTusX, cdepax
SKOHOMUKH,;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, dTUUYECKOTO MOBEJCHUS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHHUEM JOCTIKCHUN HAYKU U ICSITEIbHOCTHIO YUEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTEeTU4eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYas ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEpHOCTEN, 00BEKTOB, 33/1a4, PEIICHUM, pacCy ACHHUI, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acCIleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 3I0pOBOro 1 6e30nacHoro o0pas3a KHU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 30pPOBBIO (310pOBOE MUTAaHHUE, COATAHCHUPOBAHHBIM PEXHUM 3aHATHUU U
OTJbIXa, peryisipHas (pu3nuecKkas akTUBHOCTb), (PU3NYECKOE COBEPIIEHCTBOBAHHE
P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

FOTOBHOCTh K TpPyAYy, OCO3HAaHWE IIEHHOCTU TPYAOJIOOUs, HHTEpeC K
paznuuHbM  chepam  TpopecCHOHANBHOM  NESITENLHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSMH, YMEHUE COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymieit mnpodeccuu U peaiu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IJIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOMY  OOpa3OBaHHIO U
caM0o00pa3oBaHUIO Ha TMPOTSHKEHWU BCEH KU3HHM, TOTOBHOCTh K AKTHBHOMY
YYACTHIO B PEIICHUY MPAKTUYECKUX 3a7a4 MATEMATHYECKOW HAITPABICHHOCTH;

7) IKOJIOrM4€eCKOro BOCIIUTAHMSI:

c(hOPMUPOBAHHOCTh  AKOJIOTUYECKOW  KYJNbTYpbl, TMOHHUMAHUE BIUSHUS
COLMAIbHO-3KOHOMHUYECKUX IMPOILIECCOB HA COCTOSIHUE MPUPOIHOW M COLHATBLHOU
Cpelpl, OCO3HAHME III00aIbHOTO XapaKTepa IKOJIOTHYSCKUX MPoOIeM, OpUeHTAIUS
HAa TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAHUN MJi1 peElIeHus 3aJad B 00JacTH
OKPYXKArollled CpeApl, IUIAHUPOBAHUE IIOCTYNIKOB M OLEHKH HX BO3MOXKHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMaHUE MaTeMaTHYECKON
HAyKH Kak c(hepbl 4eTOBEUECKOU eI TETLHOCTH, STANOB €€ Pa3BUTHS M 3HAUMMOCTH
JUIS1 pa3BUTHS LIMBUJIM3AIIUM, OBJIAJICHUE A3BIKOM MATEMAaTHKH M MaT€MaTH4YECKOM
KYJIbTYpOU KaK CPeACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIATH ITPOEKTHYIO
Y UCCJIE0BATEIbCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

ba3oBble JJoruueckue 1eMcCTBUS:

BBIABJIAT U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MATEMATHYECKUX
OOBEKTOB, TMOHSTUM, OTHOLICHUM MEXAYy TMOHATUSIMU, (OPMYJIUPOBATH
OTIpe/ICIICHHs TIOHATHUM, YCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBaHUS JJ1s1 000OIIECHUS U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAIN3a;

BOCIIpUHMMATh,  (HOpMyaMpoBaTh W  MPeoOpPa3OBBHIBATH  CYKIICHUS:
yTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U 00II1Ee, YCIOBHBIC,

BBISBJISITh MATEMaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUMS
B (pakTax, MaHHBIX, HAOIIOMECHUSX U YTBEPKICHUSX, MpEAJiaraTh KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEMN 1 MPOTUBOPEUMI;

JIeJIaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
VWHIYKTUBHBIX YMO3aKJIIOUEHHUM, YMO3aKIIOUEHUN 110 aHAJIOTUH;

MMPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMbIE ¥ OT MPOTUBHOI0), BEICTPAUBATh apryMEHTAIMI0, TPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC CYXKIEHUS U BHIBOJIBI,

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BapUaHTOB PEIICHUS, BRIOMPaTh HanboJIee MOAXOASIINN ¢ YIETOM CaMOCTOSITEIILHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbCcKkue AeMCTBHS:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yjbTaTaM
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TaKKE BbBIJBUTaTh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAITh JACPUIIUTH WH(POpMAIMY, TaHHBIX, HEOOXOJAMMBIX NIJII OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CUCTEMATU3UPOBATh M HHTEPIIPETUPOBATH HHGOPMAIIUIO PA3THIHBIX BUAOB U (hOpM
NPEICTABIICHUS,

CTPYKTYpUpOBaTh HH(OpMaIINIO, MPEACTaBIATh €€ B pa3iMYHbIX (opmax,
WUTIOCTPUPOBATh TpadudEeCcKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

OO0wmenne:

BOCHPUHHUMATh U (POPMYIIMPOBATH CYKJEHUSI B COOTBETCTBUM C YCIOBUAMH U
LEeJIIMUA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U IIMCBMEHHBIX TEKCTax, JAaBaTb IIOSICHEHUS II0 XOAYy PEUICHUS 3a]ayu,
KOMMEHTHPOBATh IIOJy4YE€HHBIN PE3yJIbTaT;

B X0Jle¢ OOCYXKICHHs 3a/laBaTh BOMPOCHI MO CYHIECTBY OOCYKIAE€MOW TEMBI,
npoOJeMbl, pelIaeMoil 3aladyd, BbBICKA3bIBaThb WJEH, HAIEIEHHbIE Ha IOMCK
pEelIeHUs, COIIOCTABIATh CBOM CYXKIECHHUSA C CYXIACHUAMHU IPYTHX YYaCTHHUKOB
auanora, oOHapyKUBaTh Pa3JIMYUe M CXOJACTBO MO3MIMM, B KOPpPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YIbTAThl PEMIEHUS 331a4d, IKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSITENILHO BbIOMpaTh (hopMaT BBICTYIICHUS C Y4E€TOM 3ajad
pe3eHTAIM U OCOOCHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBepPcAJIbHbIE yUeOHbIE HelCTBUS
Camoopranmzanmus:



COCTaBIIAATh IIJIaH, aJITOPUTM PEIEHUs 3aJlauu, BRIOUpATh CIOCOO pEHIeHUs C
y4€TOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHI C y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTP 0J1b, SMOIHUOHAJILHBIA MHTEJLJICKT:

BJIQJICTh  HABBIKAMHU  TIO3HABATEIbHOM  pedieKCMM  KaKk  OCO3HAHUSA
COBEPIIAEMBIX JCHUCTBUIA U MBICIUTEIbHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJIETh
crocobamMu CaMOINpPOBEPKH, CAMOKOHTPOJIA TMpollecca U pe3ysibTaTa pelieHus
MaTeMaTHUYECKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYThH MPU PEIICHUU 3a/1auH,
BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX,
HaWJICHHBIX OIMOOK, BHISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJbTaTa IEJIA U YCIOBUAM, OOBSICHSITH PUINHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OUINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIbHOCTD:

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U WHJIMBUAYaJTbHOU
paboOThl TpW pemeHnd YYeOHBIX 3amad, NPUHUMATh IeJlb  COBMECTHOM
JIESITEeNbHOCTH, TUTAHUPOBATh OPraHU3AlMI0 COBMECTHOM paboOThI, pacCHpeneNsiTh
BU/JIBI pa0OT, IOrOBapUBATHCSI, 0OCYKIaTh MPOIIECC U Pe3yJIbTaT paboThl, 000011aTh
MHEHHS HECKOJIbKUX JIFOCH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3TOBBIE ITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh paOOThI U KOOPJAMHUPOBATH
CBOM JEUCTBHUS C APYTUMU YJIE€HAMU KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIaJa
B OOmMMI TPOAYKT MO KpUTEpUAM, CHOPMYJIUPOBAHHBIM  yYACTHUKAMHU
B3aMMO/ICVICTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydyenus B 10 kjacce oOy4aromuiicss MOJYYHUT CIEIYIOIINE
MPEIMETHBIC PE3yJIbTAThl MO0 OTACIBHBIM TeMaM paboyel MporpaMMbl ydeOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOT0 aHAIIN3ay:

Yucsia v BBIYMCTICHUSA:

CBOOOZIHO ONEPUPOBATH TOHATUAMH: PALMOHAIBHOE YHUCIO0, OECKOHEUHas
nepuoguyeckas JapoOb, NPOLEHThl, HWPPALUOHATIBHOE YHUCIO, MHOXECTBA
paIMOHANIBHBIX U JE€HCTBUTEIbHBIX YUCEN, MOAYJb IEUCTBUTENL HOTO YHCIIA;

NPUMEHSATh JApoOM W TPOLEHTHI JUIsl PEIICHUS NPUKIAJHBIX 3a7a4 U3
PA3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOMN KU3HU;

MPUMEHSATh TPUOTMKEHHBIC BBIUMCIICHHUS, IPAaBUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY Pe3yJbTaTa BIYNCICHUN;



CBOOOJHO OINEpPUPOBATh IOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCMOJIb30BaTh MOAXOAIIYI0 (JOPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN JUI PELICHHUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJIHO ONEpUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHAIbHBIM MOKA3aTEeJIEM;

CBOOOJTHO OMNEPUPOBATh MOHATHAMU: JIOTapu(pM YHCIa, JECITUYHBIE U
HaTypajbHbIE JTOrapu(MBbI;

CBOOOJTHO OMEpPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHT'€HC, KOTAHI'CHC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC M apKTAaHIE€HC YUCIIOBOI'O
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMNEPHPOBATh MOHATUAMH: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIBHBIC YPABHEHUS U YPAaBHEHUS -CIICACTBUS, PABHOCWIBHBIE HEPABEHCTBA;

NPUMEHATHh pa3IMyHble METOJbl PELICHUS PalMOHATBHBIX M JIPOOHO-
palMOHANBHBIX YPABHEHHUW, IPUMEHATH METOJ HHTEPBAIIOB JUIsl PELICHUs
HEPaBEHCTB,;

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYJIEH € LEJIBIMHU KO3(ppULIeHTaMu, KOpHU MHOT'OWIEHA, IPUMEHSTH JeJICHUE
MHOI'OYJIEHA HAa MHOTOWIEH C OCTaTKOM, TeopeMy be3y m Teopemy Buera mis
peuieHus 3aaay;

CBOOOJHO OINEpUPOBaTh TMOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 W ero TIEOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpeaenuTens 2 X 2 Juisl BBIYMCICHHS €ro 3HAa4eHUS,
OPUMEHSTh ONPENCIUTENN JUIsl PELUICHUS CHCTEMBbl JIMHEMHBIX YpPaBHEHUU,
MOZEIUPOBATH PEAIIbHBIE CUTYALMH C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPABHECHUM,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MaTpULl M ONPEIEIUTENEH,
MHTEPIPETUPOBATH MOTYyYEHHBIN pe3yJIbTaT;

UCIOJb30BaTh CBOMCTBA JEHCTBUM € KOpHSAMHU [UIsl TIpeoOpa3oBaHHs
BBIPAKECHUM;

BBITNIOJIHATH PE0OPa30BAHMS YHCIOBBIX BBIPAKEHUM, CONEPHKAIIUX CTEIIEHHU C
palMOHAIBHBIM TOKA3ATEIIEM;

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB TUIs npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BbIPAXKEHUH;

CBOOOJHO OINEPUPOBATh MOHATUSAMU: HpPpaLMOHAIIBHBIE, IOKa3aTeJIbHbIE U
Jorapu(pMuUecKkue ypaBHEHUS, HAXOJUTh UX PEIICHHS C TOMOLIBI0 PABHOCHIIbHBIX
NIEPEXOI0B MUJIN OCYILECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETpPUUECKHE (POPMYIIBI 1711 MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOZHO OMNEPHUPOBATH IMOHATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATh  HeoOXoAuMble (GOpMyJbl I PEUIEHHs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPAaBHEHU;

MOJIEJIMPOBaTh peajbHblE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKEHUS, YPAaBHEHHUs, HEPAaBEHCTBA [0 YCIOBHUIO 33Jayd, HCCIEN0BATh
NOCTPOEHHBIE MOIEIIM C UCIIOJIb30BAHUEM armapara ajareopsl.

DyHKUUH U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHusl (PYHKLINH,
B3aUMHO oOOpaTHbie (YHKIMHM, KOMMO3UIMUS GYHKIUH, Tpapuk QyHKIHNH,
BBITOJIHATD 3JI€MEHTapHbIE MpeoOpazoBaHus TpaduKoB (yHKIIHII;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: 0O0JACTh ONPEACIECHHUS] U MHOMXKECTBO
3HaYeHUI PYHKUUHU, HYTH (PYHKLIHU, TPOMEXYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: UYETHbIE M HEYETHBIE (DYyHKIUH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBl (DYHKIIMM, HauOONbIIee W HaWMEHblee 3HaueHHe (YHKIUU Ha
IPOMEXYTKE;

CBOOOJIHO ONEPHUPOBATH MOHATUAMM: CTENEHHAs (PYHKUHS C HaTypaJbHBIM H
LEJIbIM TOoKa3aTeseM, rpaduK CTENEeHHON (YHKUUMU C HaTypajJbHbIM M IEJIBIM
nokasaresieM, rpauk KopHsA N-0il cTeneHu Kak (QYHKUUUA OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM;

OlepUpOBaTh TOHATUSAMU: JIMHEHHAas, KBajJpaTHuHas WU JIpOOHO-IMHEWHas
(YHKIMU, BBIOJHATD 3JIEMEHTAPHOE UCCIIEOBAHUE U TOCTPOCHUE UX IPAPUKOB;

CBOOOJHO OMNEpUPOBATh MOHATHUAMM: IOKa3aTelbHAas W Jorapugpmuueckas
(GyHKIMK, UX CBOMCTBA M TpaduKH, HUCMONBb30BaTh WX TpadUKU ISl PEUICHUS
YPaBHEHUN;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYKHOCTH,
OIpe/ieJIeHNE TPUTOHOMETPUYECKUX (PYHKIIMM YMCIOBOIO apryMEHTa;

UCTONBb30BaTh TIpaduku (YHKIUN Ui HCCIEAOBAaHUS MPOIECCOB U
3aBUCHMOCTEN MpU PEIICHUHU 337ad U3 APYruxX y4yeOHBIX IPEIMETOB U peaibHON
KU3HH, BBIPAXKATH (POPMYJIaMH 3aBUCUMOCTH MEXIY BEIMUHMHAMMU;

Havaja MaTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: apuMeThyeckas U TeoMeTpudecKas
nporpeccusi, 06CKOHEYHO yOBIBAOIIAsl T€OMETPUUECKAsl MPOTrPECCHs, TUHEHHBIN 1
HKCIIOHEHIIUATIBHBIN pOCT, (POPMYIIa CIIOKHBIX TPOLIEHTOB, UMETh MPEICTABICHHUE O
KOHCTaHTE;

UCIOJIb30BaTh MPOrPECCUM JJI PEUIeHUs pealbHbIX 3aJad MPHUKIAJHOTO
XapaxkTepa;



CBOOOHO ONEPUPOBATH MOHATUSIMU: MTOCIIEOBATEILHOCTh, CIIOCOOBI 3aJaHus
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTpaHUYECHHBIC I1OCJIEI0BATEIILHOCTH,
MMOHUMAaTh OCHOBBI 3apOKJACHHS MAaTeMAaTHYECKOrOo aHajlnM3a KaK aHaim3a
OECKOHEYHO MaJIBIX;

CBOOOHO OTIEpHUPOBATH MOHITHAMU: HEMIPEPhIBHBIC (DYHKITUHU, TOYKH Pa3phIBa
rpaduka GyHKIIUHA, ACUMIITOTHI rpaduka GyHKIINH;

CBOOOJHO ONEPUPOBATH TMOHSATHEM: (YHKIIUS, HENMpephIiBHAs Ha OTpeE3Ke,
PUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMH IS PEIICHUS 3a1a4;

CBOOOJHO ONEpPUPOBATH TMOHSATUAMH: TIEpBasi W BTOpas MPOU3BOIHBIC
GyHKIMHU, KacaTenbHas K rpaduky GyHKINH;

BBIYHCIIATH MTPOU3BOJHBIC CYMMBbI, TIPOU3BEICHHS, YaCTHOTO U KOMITO3UIIHH
IBYX (DYHKIIH, 3HATH TPOU3BOIHBIE JIEMEHTAPHBIX () YHKIIHIA;,

UCIOJIb30BaTh T€OMETPUYECKUN U (DU3MUYECKUN CMBICT MPOU3BOIHOM IS
pelieHus 3aaad.

MHoxecTBa U JIOTMKA:

CBOOOHO  ONEpPUPOBaTH  IMOHATUSIMHU: MHOXECTBO, OINEpalW  Haj
MHOXECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapaTt JJisi OMUCaHUs peabHbIX
MIPOIIECCOB U SBJICHUH, TIPH PEIICHUH 3a7a9 U3 APYTrUX yIeOHBIX IPEIMETOB;

CBOOOJIHO OMEPUPOBATH MOHSATUSMU: OIpEAeNiCHUuEe, Teopema, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTA, IOKA3aTeIbCTBO, PABHOCHIIHHBIC
ypaBHEHHS U HEPABEHCTBA.

K konmy oOydyenuss B 11 kJjacce OOyJarOIIMIiCS TMOJTYYUT CIEAYIOIIHE
IPEIMETHBIEC PE3yJbTaThl IO OTICIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hauajga MaTeMaTHIECKOTO aHAITN3ay:

Yuciia ¥ BIYUCICHUS:

CBOOOTHO ONEPUPOBATh MOHATUSIMU: HATYPAITHLHOE U 11€710€ YUCII0, MHOXKECTBA
HATypaJbHBIX U IEJIBIX YUCEJN, UCIOJIb30BATh MPU3HAKHU JEITUMOCTH EJIBIX YHUCET,
HOJ u HOK nHaTypaibHBIX 4YMcCeN AJis PelIeHUs 3a/ay, MPUMEHATb aJrOpUTM
EBxmnpa;

CBOOOZIHO OMEpUpPOBaTH TMOHATHEM OCTAaTKa MO MOAYJI0, 3alKChIBATh
HaTypaJbHbIC YHCTIA B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;

CBOOOTHO OIEPUPOBATh MOHATHUSAMH: KOMIIEKCHOE YHCIO W MHOXECTBO
KOMIIJIEKCHBIX YHUCEJN, MPEICTaBIIATh KOMIUIEKCHBIE YHCIIa B ajreOpandeckoi u
TPUTOHOMETPUIECKON (DopMe, BBITTONHATH apu(PMETHISCKUAE OMEpaIlui ¢ HUMU H
n300paxkaTh HA KOOPJUHATHOM MIIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:



CBOOOJIHO OIEpPUPOBATh MOHATHUSIMU: HpPpAIMOHATbHBIC, IMOKa3aTelbHbIE U
AorapuMUYECKUe HEpPABEHCTBA, HAXOAWTh MX pEIIEHUs C  I[OMOLIBIO
PAaBHOCHJIBHBIX TIEPEXOIOB;

OCYLLECTBJISITH OTOOpP KOpHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
yYpaBHEHUS;

CBOOOJHO OINEPUPOBATH MOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAMMbIE  (OpPMYJbl S  PEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTb ypaBHEHUU U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOANUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH palMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
norapupMUUYEecKuX ypaBHEHUN U HEPABEHCTB;

pemarb pauroHaJbHBIE, VppaLMOHAJIBHBIE, NOKa3aTeJIbHBIE,
aorapuMUYecKue U  TPUTOHOMETPUYECKHE YpPaBHEHHMS U  HEPaBEHCTBA,
coZiepKaiiue MOAYJIH U TapaMeTpbL;

MPUMEHATH IpadUyecKue METOMBI JIJIsl pEIIeHUs] YpaBHEHU U HEPABEHCTB, a
TaKKe 3a71a4 C IapameTpamus;

MOJIEJIMPOBaTh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKCHUS, YPABHEHHWs, HEPABEHCTBA M WX CHUCTEMBI IIO YCJIOBHIO 3aJa4H,
UCCIIEZIOBATh IIOCTPOEHHBIE MOJEIM C MCIIOJNb30BaHUEM ammapara ainreopsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

CTpOUTh TpaduKH KOMIMO3ZUIIMU (YHKIIUH C TOMOIIBIO DSJIEMEHTAPHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

CTPOUTH Fr€OMETpUUecKre 00pa3bl ypaBHEHHUM U HEPABEHCTB HA KOOPIUHATHON
IIJIOCKOCTH;

CBOOOJHO  OMNEpUpPOBATh MOHATHUSAMU: TpadUKH  TPUTOHOMETPUUYECKUX
yHKLHMI;

NpUMEHATh (QYHKUMUA JI1 MOJEJIMPOBAHMUS M HCCIENOBAaHUSA peabHbIX
IIPOLIECCOB.

Havana maTtemaTH4ecKOro aHajm3a:

UCIOJIb30BaTh MPOU3BOJHYIO I UCCIEAOBaHUs (YHKIIMH HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HAXOJUTh HauOoJIbllIee U HaUMEHbIIEe 3HaYeHUs (PYHKUIMN HETPEphIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh IPOU3BOAHYIO JUIsl HAXOXKIACHUS HAWIYYIIErO pPEIICHHS B
NPUKJIAJHBIX, B TOM YHCIIE COLUATBHO-I)KOHOMUYECKUX, 3a1a9aX, I OIPEIEICHNUS
CKOPOCTH M YCKOPEHHUsI Mpollecca, 3aJaHHOr0 POpMYIION WK rpaduKkoM;



CBOOOJHO  OMEPHPOBATH TMOHATHUSAMHU: TEPBOOOpA3Has, ONMpPEICIEHHBIN
UHTETpajl, HaXOAUTh IE€PBOOOPA3HBIE BJIEMEHTAPHBIX (PYHKUUN U BBIUYUCIATH
uHTerpan no popmyne Hetorona-Jleitonuna;

HAXOJUTh IJIOMIA/IU TUIOCKUX PUTYp U 00BEMBI TEJT C TOMOLIBIO HHTETpaa;

UMETh TPEJCTaBICHWE O MaTeMaTUYECKOM MOJCIUPOBAaHUN HA TMpPUMEpPE
cocraBiieHUs MU PepeHINaTBEHBIX YPaBHEHU;

pelaTh MNPHUKIAJHbIE 337aud, B TOM YHUCIE COLUAIbHO-3KOHOMUYECKOTO M
¢u3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOTO aHAITK3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NpOrpamMmMbl Bcero Konrponbbie | - Mpaxtirieckue o0pa3oBaTejbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
1 MHorousensl. PaninonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBbI TMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUS ¢ 12 1
LIEJIBIM T10Ka3aTesIeEM
3 ApudMeTHuecKnii KOpeHb N-0l CTEICHH. 15 1
WppanuonanbHble ypaBHEHUS
4 [ToxazarenbHast pynkuus. [Tokazarensable 10 1
ypaBHEHUS
5 Jlorapudmuyeckas HyHKIHSL. 18 1
Jlorapudmuyeckrue ypaBHEHHUS
5 Tpuronomerpuveckue BoIpaKEHUS U 99 1
ypaBHEHUS
ITocnenoBaTenbHOCTH U IPOTPECCUU 10
HenpepoeiBabie pynkuuu. [IponssogHas 20
9 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KUIACC

KouanyecrBo yacoB eKTPOHHbIE
No HaunMeHoBaHue pa3ieioB U TeM (uudpossbie)
n/n NporpamMmsl Bcero Konrpoaeuuie |- Ipaxrireckue o0pa3oBaTeibHbIEe
padoThI padoThI pecypen
1 HccnenoBanue QyHKIUN C TOMOIIBIO 99 1
IPOU3BOJHOMN
2 [lepBooOpa3Hast 1 UHTETpaj 12 1
3 I'paduku TpUroHOMETPUUECKUX (YHKLUH. 14 1
Tpuronomerpuueckue HepaBeHCTBA
4 WppanunonanbHble, TOKa3aTeIbHbBIC U 24 1
norapupMuIecKre HepaBeHCTBA
KommnnekcHble uncna 10
HatypanbHble u 1iensle uncia 10
Cucrembl pallMOHAJIbHBIX, UPPALIMOHAIBHBIX
7 [IOKa3aTeNIbHBIX U JIOrapu(pMUIECKUX 12 1
ypaBHEHUM
8 3anauyu ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 06001IeHNE, CUCTEMATH3ALIHS 16 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tema ypoka Bcero Konrponbunie |  Ilpakraacckue fl[:;yqemm :)lﬁ[()l)aI;OBaTeJIbele
padoThI padoThI pecypent
1 MHOxecTBO, Onepauuy Haj 1
MHOXXECTBAaMH M UX CBOMCTBaA
2 Juarpammel Diinepa-Benna 1
[IpumMeHeHue TeOpeTUKO-
3 MHOKECTBEHHOI'0 armapaTa JJisl peIeHus 1
3aJa4
Pannonaneabie yncia. OOBIKHOBEHHEIC U
4 JECSITUYHBIE 1POOU, TTPOIIEHTHI, 1
OECKOHEUHBIE TIEPUOUIECKUE JPOOH
Panmonanbubie uyncina. OOBIKHOBEHHBIE U
5 JECSITUYHBIC IPOOH, TIPOIICHTHI, 1
OeCKOHEUHbIE TEPUOUYECKUE IPOOH
6 [Tpumenenue apooOeit u MPOIEHTOB ISt 1
pelieHus NpUKIaaHbIX 3a7a4
- [TpumeneHue npobeit v MPOLIEHTOB JUJIS 1
pELICHHs TPUKIIAIHBIX 33729
3 JlelficTBUTENbHBIE YKciia. PaliuoHaabHEBIC U 1
HppalMoHabHbIC YUCIa
9 ApudmeTrueckue oneparuu ¢ 1
JIEUCTBUTEIILHBIMU YK CIIAMU




10

Monynb 1eHCTBUTENBHOIO YUCIA U €r0
CBOMCTBa

11

[TpuGnu>kEHHBIE BHIUKCIICHUS], TPaBUIIa
OKPpYTJICHUSA, IPUKHUAKA U OIICHKA
pe3yJibTaTa BIYUCICHUN

12

OCHOBHBIE METO/BI PELIECHUS LIEIBIX U
JIpOOHO-PAallMOHANBHBIX YPaBHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METOBI PELICHHS LIEBIX U
JIpOoOHO-pallMOHANBHBIX YPaBHEHHH U
HEPaBEHCTB

14

OcHOBHEIE METOJbI pCHICHU L EJIbIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUH U
HEPABEHCTB

15

MHoro4seHsl OT OAHOW MEPEMEHHOM .
Jlenenure MHOrousieHa Ha MHOTOYJIEH C
octatkoM. Teopema besy

16

MHOTOYJICHBI C I[EJIBIMU
kodpdunmenramu. Teopema Buera

17

Pemenune cucrem TMHENHBIX YPaBHEHUI

18

Pemenue cucrem JIMHEHMHBIX ypaBHEHHUN

19

Marpuia cucTeMbl JUHEWHBIX YPAaBHEHUH.

OnpenenuTesib MaTpUILIbl 2X2, €ro
reOMETPUUECKUN CMBICT U CBOMCTBA;
BBIUHCIIEHUE €TI0 3HAYEHUS

20

Onpenenmrens MaTpULIBL 2X2, €ro
reOMETPUYECKUN CMBICI U CBOMCTBA;
BBIYHMCIIEHHE €r0 3HAYCHUS




21

[IpumeHneHue onpeaenuTens Al PelIeHus
CHCTEMBI TMHEHHBIX YPaBHEHUM

22

Pemenue npukiaaaHbIX 3aa4 ¢ IOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHUI

23

Pemenune npukinaaHbIx 3aa4 ¢ IOMOIIBIO
CHUCTEMBI JIMHEHWHBIX YPAaBHEHUN

24

KonrtponeHas pabota: "PanmonanbHbie
ypaBHEHMS U HepaBeHCTBA. CHUCTEMBI
JIMHEWHBIX ypaBHEHUIT"

25

OyHKIMS, CIIOCOOBI 3a1aHus QYHKIUU.
B3aumuo oGpaTHbIE PYHKLINU.
Komnosuuus pynkuumit

26

I'padux GpyHKIIUU. DIeMeHTapHbIE
npeoOpa3zoBaHus rpaukoB QyHKIUH

27

O06nacTh onpenesneHuss U MHOXECTBO
3HaueHud pynxuu. Hymm gynkiun.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

Yérabie U HEUETHBIC DYHKIINU.
[Tepuognueckue Gpynkuu. [TpomexyTku
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Hawubonp1iee 1 HauMeHbIIEE 3HAUEHUE
(YHKIIMU HA TPOMEKYTKE

30

Jlunelinas, kBagpaTU4yHas U JpOOHO-
TuHeHas QyHKIUT

31

DJIeMEHTapHOE UCCIEAOBAHUE U
MOCTPOEHUE TPaPUKOB ATUX (QYHKIMHA




DJIeMEHTapHOE UCCIEAOBAHUE U

32 MOCTpOEHHUE TPaUKOB ATHX PYHKIIHI

33 CreneHb ¢ 1eNIbIM MOKa3aTeneM. bunom
HeroToHa

34 CreneHb ¢ 11eNIbIM MOKa3aTeneM. buaoM
Hprorona
CrenenHast pyHKIHS C HATYPaJbHBIM U

35 LeIbIM IToKa3arelieM. EE cBolicTBa U
rpadux

36 Konrtponpnas pabora: "CreneHHas
¢ynkuus. E€ coiictBa u rpagux”

37 ApupMeTHuecKkrii KOpeHb HaTypabHON
CTEIIEHU U €r0 CBOWCTBA

38 ApudmeTrueckuil KOpeHb HaTypaIbHOI
CTEIEHU U €ro CBOMCTBA

39 [Tpeo6Gpa3oBaHMs YMCIOBBIX BHIPAXKECHUH,
COZIeprKallUX CTETIEHU U KOPHHU

40 [TpeoOpazoBaHus YK CIOBBIX BHIPAKEHUH,
COZIep>KaIlUX CTETeHU U KOPHU

41 [TpeoOpazoBaHus YN CIOBBIX BHIPAKEHUH,
coJepKalluX CTENEHU U KOPHU
HppannoHansHele ypaBHeHUA. OCHOBHBIE

42 METO/bl PEIIEHUS HPpaLlMOHATIbHBIX
YpPaBHEHHI
WppauuonanbHbie ypaBHeHUs. OCHOBHbIE

43 METO/Ibl PEILICHUS UPPALIMOHAJIBHBIX

YpaBHEHUI




HppannoHansHele ypaBHeHUA. OCHOBHBIE

44 METO/Ibl PEIICHHS UPPALTTOHATIBHBIX
YpaBHEHUI

45 PaBHOCHITEHBIE TIEPEXO/IBI B PEIICHUN
WppallMOHATFHBIX YpaBHEHUI

46 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUN
MppalMOHAJBHBIX YpaBHEHU I

47 PaBHOCUIIBHBIE TEPEXO/IBI B PEIIEHUH
MppalMOHAJIbHBIX YPaBHEHUI

48 PaBHOCHITEHBIE TIEPEXO/BI B PEIICHUN
MppallMOHATBHBIX YPaBHEHUI
CaoiicTBa 1 rpaduk KOpHs N-0i cTEereHN

49 KaK (yYHKIIMH OOpAaTHOM CTENEHH C
HaTypaJbHBIM IOKa3aTeIeM
CaoiicTBa u rpaduk KOpHS N-0if cTerneHn

50 Kak GyHKIIUA OOpaTHOM CTEMEHH C
HaTypaJIbHBIM [TOKa3aTeIeM
KonTtposnpHas pabora: "CoiicTBa 1

51 rpaduK KOpHsI N-0i CTENeH .
Upparmonansubie ypaBHeHUs"

59 CrereHb ¢ pallOHAJIBHBIM MTOKA3aTeJIEM U
e€ CBOMCTBa

53 CreneHp ¢ pallMOHAJIbHBIM IIOKa3aTelIeM U
e€ cBoMCcTBa

54 CreneHb ¢ pallMOHAJIBHBIM ITOKa3aTeNeM U
e€ cBolCTBa

55 [TokazatenbHas QyHKIUs, €€ CBOWCTBA U

rpadux




Ucnonb3oBanue rpaduxa GyHKIHM 1715

56 . 1
peleHus: ypaBHEeHU

57 Hcnonb3oBanue rpaduka GyHKIAM 1715 1
pEILIeHNs] YpaBHEHUU
[Toka3arenbHbie ypaBHeHUSI. OCHOBHBIC

58 METO/Ibl PELICHUS TTOKA3aTEIbHBIX 1
YPaBHEHHI
[Toka3aTenbHble ypaBHEHHS. OCHOBHBIE

59 METOIbl PeIIeHus TOKa3aTEeNbHbIX 1
YPaBHEHU I

OKazartelibHbIe ypaBHeHHs. OCHOBHbBIC

I1 y 0)

60 METOJIbI PEIICHHSI TOKa3aTeIbHBIX 1
YpaBHEHHI

61 KonTpomnbHas padora: "[lokazaTenbHas 1
¢byukuus. [TokazarenpHble ypaBHEHUS"

62 Jlorapudwm uncna. CBoiicTBa norapudpma 1

orapudm gucna. CoiicTsa sorapudma

63 JI C 1

64 Jlorapudwm uncna. CoiicTBa sorapudma 1

65 €CSITUYHBIC U HATYPAJbHBIC JIOTapu MBI 1

y

66 JlecATHYHBIC U HATYpATBHBIC JIOTapH PMBI 1

67 [IpeobGpazoBaHue BhIpaKEHUIH, 1
coieprKaIuX Jorapudmol

68 [IpeobpazoBanre BEIpaKEHUIH, 1
cofieprKaIuXx Jorapudmbl

69 [IpeobpazoBaHre BEIPAXKCHHUI, 1
CoZIepIKaIIMX JorapudMbl

70 Jlorapudmuueckas ¢pyHkmus, e€ cBoiicTBa 1

U rpaduk




Jlorapudmuueckas ¢pyHkuus, e€ cBoiicTBa

71
U rpaduk

79 Hcnonb3oBanue rpaduka GyHKIAM 1715
pEILIeHNs] YpaBHEHUU

73 Hcnons3oBanue rpaduka GyHKIAN IS
pEILICHNS YpaBHEHUU
Jlorapudmuyeckue ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHUI
Jlorapudmuyeckue ypaBHEHHUSL.

75 OCHOBHbIE METOIbI PELIEHUS
Jorapu(pMUYECKUX ypaBHEHUH
Jlorapudmuyeckrue ypaBHEHHUS.

76 OCHOBHbBIE METObI PEIICHUS
norapu(PMUYECKUX YpaBHEHUN

77 PaBHOCHIIbHBIE TEPEXO/IBI B PELICHUN
Jorapu(pMUYECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN
Jorapu(pMUYECKUX YpaBHEHUN
Kontposnbsnas pabota:

79 "Jlorapupmuueckas QyHKIUS.
Jlorapudmuueckue ypaBHeHHS"

80 CuHyc, KOCUHYC, TAHI'€HC U KOTAaHT'€HC
YHCIOBOIO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHCJIOBOIO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT'€HC

YHUCJIIOBOI'O apryMmeHTa




ApKCHHYC, apKKOCHHYC 1 apKTaHT€HC

83 YKCIOBOIO apryMeHTa
Tpuronomerpuieckast OKpy>KHOCTb,

84 orpesieseHre TPUrOHOMETPHUECKUX
(GYHKIMI YU CIOBOTO apryMeHTa
Tpuronomerpuieckasi OKpy>KHOCTb,

85 olpesieNIeHe TPUTOHOMETPUUECKUX
(YHKLIMI YU CIOBOT0 apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHYECKHE
hopMyJIBI

87 OCHOBHbIE TPUTOHOMETPHYECKHE
bopMmyibl

88 OCHOBHbIE TPUTOHOMETPUYECKHE
hopMyJIBI

89 OCHOBHbIE TPUTOHOMETPHYECKHE
bopmyIbl

90 [Tpeo6Gpa3oBaHre TPUTOHOMETPUUECKHX
BBIPAKEHUI

01 [TpeoOpazoBaHue TPUTOHOMETPUIECKIX
BBIPAKECHUU

92 [Tpeo6pa3oBaHe TPUTOHOMETPUUECKUX
BBIpXKEHU

93 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHU I

94 Pemienne TpUroHOMETpUYECKUX
YpaBHEHHUI

95 Perienne TpuroHoMeTpUYECKUX

YpaBHEHHI




Pemenue TpuroHoMeTpUYECKUX

96 .
ypaBHEHUI

97 Pemenue TpuroHomMeTpuueCcKuX
YpaBHEHHI

08 Pemenue TpuroHOMeTpUYECKUX
YpaBHEHUI

99 Pemenue TpuroHomMeTpuueCcKux
YpaBHEHHUI

100 Pemenue TpuroHOMeTpUYECKUX
YpPaBHEHHI
Konrtponehas pabota:

101 "TpUTrOHOMETPUUECKHUE BBIPAKEHUS U
TPUTOHOMETPUYECKUE ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIOCOOHI 3aaHUS

102 nocienoBaTeabHOCTE. Meron
MaTeMaTHYECKON MHIYKITNH
MOHOTOHHBIE U OTpaHUYEHHBIE

103 nocyenoBaTeabHOCTH. McTopus ananusa
OECKOHEYHO MaJIbIX

104 ApudmeTrueckas Iporpeccus

105 I'eoMerpuyeckas mporpeccus

106 beckoneuHo yObIBaroIas reoMeTpuyuecKas
porpeccust

107 CymMma OeckoHeuHO yObIBaromeit
reOMETPUYECKON MPOrpeccuu

108 JIuHEeWHbIN U 3KCITOH CHIIMAIbHBIN POCT.

Uucno e. Dopmyina CIOKHBIX MPOLIEHTOB




JIMHEWHbBIN U 5KCITOH CHIIMAIbHBIN POCT.

109 Hucno e. DopMysia CIOXKHBIX POILIEHTOB
Hcnonb3oBaHne Nporpeccuu Ui

110 pELIEHNs peabHbIX 3a/1a4 IPUKJIATHOrO
XapakrTepa

111 KonTtposnbeHas pabora:
"ITocnenoBaTenbHOCTH U Iporpeccun”

112 HenpepbiBHBIE (G YHKIIMK U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI IpaUKOB
byHKIUN

114 CroiicTBa QyHKIUI HENPEPBHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (pyHKIMI HEMPEPHIBHBIX Ha
OTpe3Ke

116 MeTtoa nHTEpBaIOB AJIS pEeLIEHUS
HEpaBEHCTB

117 MeToza UHTEpBaJOB AJISl pEeLIeHUS
HEpaBEHCTB

118 MeTtoza nHTEpBaIOB AJIS pEeLIEHUS
HEpaBEHCTB

119 ITpuMeHeHnEe CBOKCTB HENPEPBIBHBIX
GyHKIUN 1711 peteHus 3a1a4

120 ITpruMeHeHuEe CBONMCTB HENPEPBIBHBIX
GYHKIUH 111 peleHus 3a1a4

121 [lepBas u BTOpast Ipou3BOHbIE QYHKIIUU

199 Onpenenenue, reoMeTPUIECKUI CMBICIT

MPOU3BOIHOU




Onpenenenue, PU3NIECKUN CMBICI

123 . 1
IIPOU3BOTHOMN

124 VYpaBHEHUE KacaTeNbHOM K rpaduky 1
byHKIIUH

195 VYpaBHeHHE KacaTebHON K TpaduKy 1
byHKIIMH

126 [Tpon3BoaHbIE 37IEMEHTAPHBIX (YHKIUI

127 [Tpon3BoaHbBIE 3JIEMEHTAPHBIX (YHKIUI 1

128 [Tpou3BoaHast CyMMBI, IPOU3BEIEHUS, 1
YaCTHOTO U KOMITIO3ULIUHU (PYHKIHIT

129 [Tpon3BoaHAsE CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO M KOMITO3UIIUH (DYHKITHIA

130 [TpousBoaHast CyMMBI, IPOU3BEIEHUS, 1
YAaCTHOTO U KOMITO3UIIUH (DYyHKIIHIA

131 KonTpomnbHnas pabora: "IIpousBognas" 1 1

132 [ToBTOpeHue, 0000IICHHE, 1
cucTeMartu3anus 3HaHui: "YpaBHeHUs"

133 [ToBTOpeHue, 0600IICHHE, 1
cucrtemaTtu3anus 3Hanuil: "OyHkuun"

134 Htorosast KOHTpoJbHAs paboTa

135 Hrorosasi KOHTpOJIbHAS paboTa

136 [ToBTOpEHUe, 0606meH1:Ie, 1
CHCTEMaTH3alus 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie
Bcero
padoThI

IIpakTnueckue
padoThI

Jlara
H3YyYCHUA

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMmeHenue Nponu3BOIHON K
YCCIIeIOBAHUIO (DYHKLUH Ha
MOHOTOHHOCTb U O3KCTPEMYMBI

[Ipumenenne nponu3BOIHON K
UCCJIEIOBAHNIO (PYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpumeHeHre TPOU3BOAHOM K
HCCJIENOBaHUIO QYHKIIUN Ha
MOHOTOHHOCTh M 9KCTPEMYMBI

[IpumeHenne Npon3BOAHOM K
UCCIIEIOBaHNIO (DYHKIIMNA Ha
MOHOTOHHOCTb U AKCTPEMYMBI

[IpuMmeHenue Nponu3BOIHON K
YCCIIeIOBAHUIO (DYHKLUH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
HCCJIEIOBAHNIO (PYHKLIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

Haxoxnenue HanOoNbIIErO U

HAaUMEHBIIEr0 3Ha4YCHUS HENPEPhIBHON

(GYHKIIUHM Ha OTpe3Ke




Haxoxnenne HanOOnbIIEro 1
HaMMEHBIIIET0 3HAYCHHS HEPEPHIBHOM
(GYHKIIUHM Ha OTpe3Ke

Haxoxnenne HanOOIbIIETO U
HaWMEHBIIIETO 3HAYCHHS HEMPEPHIBHOM
(GyHKIMM Ha OTpe3Ke

10

Haxoxxgenne HanOOIbIIEro U
HaMMEHBIIIET0 3HAUCHHS HEMPEPHIBHOM
(YyHKIMM Ha OTpe3Ke

11

Haxoxnenue Hanbonpuiero u
HAaUMEHBIIIEr0 3HaYCHUS HepPEepPhIBHON
(GyHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOnbIIEro U
HaWMEHBIIIETO 3HAYCHHS HEMPEPHIBHOM
(GYyHKIMM Ha OTpe3Ke

13

ITpumeHeHre TPOU3BOAHOM IS
HAaXO0XKJI€HUSI HAWJTYYIErO PEIECHUS B
MPUKIIAIHBIX 33a/1a4ax

14

[IpumeHnenre Nponu3BOAHOM ISt
HAaXO0XKJIEHUS HAWJIY4YIIEro peleHus B
MPUKJIAIHBIX 33/1a49aX

15

IIpumeHnenre TPOU3BOAHOM IS
OMpeIeNICHUs] CKOPOCTU U YCKOPEHUSI
nporecca, 3aJJaHHOro (hOpMyYJIOH HIIn
rpagukom

16

[Ipumenenne npon3BOIHON A1
OIIpe/IeNIeHHs] CKOPOCTU U YCKOPEHHUS




npoiecca, 3aJaHHOr0 (GOPMYJION MK

rpagukom

17 Kommosumus ¢pyHkImii

18 Komnosunus Gpyakunii

19 Komnosunus Gpyakunit

20 I'eomerpuyeckue o0pa3sl ypaBHEHUH Ha
KOOPJAMHATHOM IJIOCKOCTH

21 I'eomerpuyeckue o0pa3bl ypaBHEHUH Ha
KOOPAMHATHOM MJI0CKOCTH

99 Kontponbshas pabora: "Mccnenoanue
(GYHKIMH ¢ TOMOLIbIO IPOU3BOAHON"

23 [TepBooOpa3Has, OCHOBHOE CBOWCTBO
MepBOOOPa3HBIX
[TepBooOpa3HbIe IIEMEHTaPHBIX

24 ¢byukumii. [IpaBuna HaxoXIeHUS
1epBoo0pa3HbIX
[TepBooOpa3HbIe ATEMEHTAPHBIX

25 ¢bynkuuii. [IpaBuina HaX0XIEHUS
11epBo00pa3HbIX

26 HuTerpan. I'eoMmeTprudecKkuii CMbICIT
UHTerpaa

97 Brruncnenue onpeaeiaéHHOro MHTErpana
no popmyne HeroTona-JIeliOnuma

28 Brruucnenne onpenesnéHHOro nHTerpana
o opmyne Herotona-Jleitouuma

29 IIpumeHeHue uHTErpaia s

HaXOXKJIEHUS TIJI0MIa el TUIOCKuX Guryp




[Ipumenenue unTerpana s

30 HaxO0XJeHUs 00bEMOB reOMETPUYECKHUX
TeN

31 [Ipumeps! pemienuit nudpepeHuanbHbIX
YpaBHEHHI

39 [Tpumeps! pemennii audepeHnnanbHbIX
YPaBHEHU I
Matematudyeckoe MOJIeIMPOBaHUe

33 peasIbHBIX MPOIECCOB C TOMOIIIBIO
muddepeHmanbHbIX ypaBHEHUH

34 Kontponwsnas pabora: "llepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue QyHKIUU, HX
CBOMCTBA M rpauKu

36 Tpuronomerprueckue GpyHKIHH, UX
cBoMcTBa U rpaduKu

37 Tpuronomerpuueckue GpyHKINH, UX
CBOMCTBa U rpaduKu

38 Tpuronomerprueckue QyHKIIMH, UX
CBOMCTBa U rpapuKu

39 Tpuronomerpuueckue QyHKIUHU, HX
CBOMcTBa U rpaduKu
OTOOp KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHHI C IOMOIIbIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHHI C IOMOIIBIO

TPUTOHOMETPUUYECKON OKPY>KHOCTH




OTOOp KOpHEH TPUTOHOMETPUIECKUX

42 YPaBHEHHH C MTOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OTOOp KOpHEH TPUTOHOMETPUIECKUX

43 YPaBHEHHMI C TOMOLIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

44 Pemienme TpUroHOMETPUIECKUX
HEpaBEHCTB

45 Pemienne TpUroHOMeTpUYECKUX
HEpPaBEHCTB

46 Pemrenmne TpuroHOMeTpUIECKUX
HEPaBEHCTB

47 Pemienne TpUroHOMETpPUYECKUX
HEpaBEHCTB
KonTtponbshas pabora: "I'paduku

48 TPUTOHOMETPUYECKUX (PYHKIIHUH.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METOJIBI PELICHUS
MOKa3aTeNbHBIX HEPABCHCTB

50 OCHOBHBIE METO/IBI PELICHUS
MOKA3aTEeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/Ibl PELICHUS
II0Ka3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METOJIbI PELICHUS
[10Ka3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELICHHUS

Jorapu(MUYECKIX HEPaBEHCTB




OcHOBHEIE MCTO/bI pCUHICHUA

>4 jorapupMUYECKUX HEPABEHCTB
55 OCHOBHBIE METOJIBI PEIICHHUS
Jorapu(GPMUICCKUX HEPaBEHCTB
56 OCHOBHBIE METO/IBI PEIICHHUS
Jorapu(PMUIECKIX HEPaBEHCTB
57 OCHOBHBIE METO/IBI PEIICHHUS
UppalMOHaJIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/BI PEIICHHUS
WppaIoHaIbHBIX HEPaBEHCTB
59 OCHOBHBIE METO/IbI PELICHUS
MPpaLMOHAILHBIX HEPABEHCTB
50 OCHOBHBIE METOJIBI PEIICHHUS
WppaIoHaIbHBIX HEPABEHCTB
61 I'padmaeckue MeToAbI penieHUs
MppaIoHabHBIX YPaBHEHUN
62 I'padudeckue METOIBI pEeHICHUS
HppaIMoOHAIbHBIX YPABHCHUN
63 I'paduaeckue MeTOABI pelICHUS
MOKa3aTeIbHBIX YPaBHEHUH
64 I'paduueckue MeTobl penieHus
MOKa3aTeIbHBIX HEPABCHCTB
65 I'paduueckre MeTobl perieHus
Jorapu(MUYECKUX ypaBHEHHUI
66 I'paduaeckue METOIBI peICHUS
Jorapu(GPMUIECKUX HEPABEHCTB
67 I'padmaeckre METOABI PEIICHUS

Jorapu(MUYECKIX HEPaBEHCTB




68

I'padmueckue MeToabI pelIeHNs
MIOKA3aTEeNbHBIX U JIOTapH PMHUUECKUX
YPaBHEHUI

69

I'paduueckue MmeTobl pemeHus
MTOKAa3aTeNbHBIX U JIOTapH PMHUUESCKIX
ypaBHEHUM

70

I'padmaeckue METOABI pelICHUS
MOKA3aTEeBHBIX U JIOTapu (PMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeTOABI pelIeHUS
MOKa3aTENbHBIX U JIOrapuPMUIECKUX
HEpaBEHCTB

72

KonTtposnbehas pabora:
"HppanyoHanbHble, TOKa3aTEIbHbIE U
norapupmMuyeckre HepaBeHcTBa"

73

Kommnnekchblie uncna. Anredpandeckas u
TPUTOHOMeETpUYecKas (OpMBbI 3aITUCH
KOMIIJIEKCHOT'O YU Ca

74

KommuiekcHble uncna. Anredpanyeckas v
TpPUTOHOMETpUYecKast GOopMbl 3anucu
KOMIIJIEKCHOT'O YU CIIa

75

ApudmeTrueckue oneparmu ¢
KOMILIEKCHBIMH YHCIIaMU

76

ApudmeTnueckue oneparuu ¢
KOMIIJICKCHBIMH YHCJIaMU

77

N300pakeHre KOMIUICKCHBIX YMCElT Ha
KOOPJIMHATHOM MIOCKOCTH




N3o6pakeHrne KOMIUIEKCHBIX UM CEN Ha

8 KOOPJIMHATHOM MJIIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenun
13 KOMIIJIEKCHOTO YKciia

80 ®opmyna Myaspa. KopHu N-0ii cTeneHn
13 KOMILUJIEKCHOTO YKciia
[IpuMeHeHne KOMIIEKCHBIX YHCeN IS

81 penieHus: GU3NYECKUX U TeOMETPUY €CKIX
3a1a4y

82 Kontponbhas pabora: "KommiekcHbie
yucna”

83 HartypanbHble U 1enble Yrciia

84 HatypanbpHble 1 mensle yncia

85 [IpumeHeHne MPU3HAKOB JETUMOCTH
LIETBIX YHUCEeT

86 [IpumeHeHne Npu3HaKOB JETUMOCTH
L[ENTBIX YU CeN

87 [IpumeHeHne TpU3HAKOB JIETUMOCTH
nenbix yncen: HOJl m HOK

88 [IpumeHeHue NpU3HaKOB JETUMOCTH
nenbix yucen: HOJ u HOK

89 [IpumeHeHue NpU3HAKOB JETUMOCTH
HEJbIX YHCEN: OCTATKU M0 MOJYJIIO

90 [IpumeHeHue NpU3HaKoB JETUMOCTH
LEJIBIX YUCEJI: OCTaTKU [0 MOAYJIO
[IpumeHeHne npU3HAKOB JIETUMOCTH

91 LeNbIX yKcen: anroput™ EBkimuaa nis

peICHU 3a4a4 B L EJIbIX YHUCIIaX




92

KonTtponwsnas padora: "Teopus menbix
yucen"

93

CucreMa u COBOKYITHOCTh YPaBHEHHM.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBbI-
CIIeICTBUS

94

Cucrema 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBHS

95

OCHOBHBIE METO/IbI PELIEHUS] CUCTEM U
COBOKYIHOCTEN pallMOHAIBbHBIX
ypaBHEHUM

96

OcHOBHEIE MCTOBbI pCHICHUA CUCTEM U
COBOKYITHOCTEW UPPALIMOHATBHBIX
YpaBHEHHI

97

OCHOBHBIE METO/BI PELICHUSI CUCTEM U
COBOKYITHOCTEW IMOKa3aTEJIbHbBIX
YPaBHEHU I

98

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEW IMOKa3aTEIbHbBIX
YPaBHEHU I

99

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapru(pmMuiecKux
ypaBHEHUM

100

OcHOBHEIE MCTObI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pmMuueCKuX
YpaBHEHHI

101

HpI/IMeHeHI/Ie CHUCTEM K PCIHICHHUIO
MAaTEMATUYCCKUX 3a4a4 U 3a1a4 U3




pa3IuyHBIX 00acTel HAYKHU U peasibHOM
KU3HU, UHTEPIIPETALMsl TOJTY4EHHBIX
pE3yIbTaTOB

102

[IpumeHeHne cucTeM K pereHuo
MAaTeMAaTUYECKUX 3a7a4 U 3a/1a4 U3
pa3IMyHBIX 00acTel HAYKH U peabHOM
YKU3HM, NHTEPIPETALMS TOTyUYEHHBIX
pe3yabTaTOB

103

[IpumeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTUYeCKHX 3aJ1a4 U 3a7a4 U3
pa3IMuHBIX 00acTel HAYKHU U peasibHOM
JKU3HHU, UHTEPIIPCTALUA MMOJTYUCHHBIX
pE3yJIbTaTOB

104

Kontponbshas pabota: "Cucremsr
paIoHANBHBIX, HPPAIIMOHATEHBIX
MOKA3aTEeNbHBIX U JIOTapu (PMUYIECKUX
ypaBHEHHIT"

105

PannonansHbIe ypaBHEHUS €
rapaMeTpaMu

106

PanmonanbHble HEPaBEHCTBA C
napaMeTpaMu

107

PannonanbsHbIe CHCTEMBI € TApaMeTpaMu

108

HppanmonanbHbie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109

HppannoHanbHbIe CHCTEMBI C
rapaMeTpaMu

110

[TokazarenbHble ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu




111

[Toka3aTenbHbIE CUCTEMBI C TapaMeTpaMu

112

Jlorapudmuyeckrue ypaBHCHUS,
HEPaBEHCTBA C MapaMeTpaMu

113

JlorapuMUYECKHUE CHCTEMBI C
napaMeTpaMu

114

Tpuronomerpuueckue ypaBHeHHUS C
napaMeTpamu

115

Tpuronomerpuueckue HepaBeHCTBa C
napameTpamu

116

TpuronomeTpuvecKue CucTeMbI C
napaMeTpaMu

117

[TocTtpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJIeJIeN peaibHbIX
CUTYallMi C IOMOLIbI YPABHEHUI C
rapaMeTpamMu

118

ITocTpoeHue u uccienoBaHue
MaTEMAaTUYECKUX MOJIEJIEN peaibHbIX
CUTYaLMi C TIOMOLIBIO CUCTEM
YPaBHEHHMI C MapaMeTpaMu

119

[TocTtpoenue u uccienoBanue
MaTeMaTUYECKUX MOJIEJIEN peaibHbIX
CUTyallid C MOMOILBIO CUCTEM
YPaBHEHHMI C MapaMeTpaMu

120

Kontponbsnas pabota: "3agaun ¢
napameTpamu"

121

[ToBTOpenue, o6o06mICHNME,
cUcTeMaTH3alus 3HaHu: "YpaBHeHU"




122

[ToBTOpenue, o606mIeHNME,
cucrteMaTu3ainus 3HaHui: "YpaBHeHUA"

123

[ToBTOpEHue, 0600MICHHE,
CHUCTEMaTH3allisl 3HaHUU: Y paBHEHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 06o00IICHMHE,
cucreMaru3anus 3HaHui: "HepaBenctsa"

125

[ToBTOpEHue, 0600IICHNE,
cucrteMatu3anus 3HaHuii: "HepaBencrea"

126

[ToBTOpenue, 0600mIIeHNHE,
cucrteMaru3auus 3HaHuii: "HepaBencrea"

127

[ToBTOpeHnue, 06001ICHHE,
cucteMmatu3anus 3HaHuii: "[IponsBogHas
u e€ npuMeHeHue"

128

[ToBTOpeHue, 0600IICHNE,
cuctemaTu3anus 3Hanui: "lIponsBonHas
u e€ npuMeHeHue"

129

[ToBTOpenue, 06o00IICHNHE,
cuctemaTtu3auus 3Hanuii: "IlponsBoanas
u e€ npuMeHeHue"

130

[ToBTOpenue, 0600IeHNHE,
cucrteMaru3anus 3HaHuii: "MHTerpan u
ero npuMeHenue"

131

[ToBTOpeHnue, 06001ICHME,
cucrteMaTu3anus 3HaHui: "OyHkun"

132

[ToBTOpenue, o6o06mICHNME,
cucreMaTu3anus 3HaHui: "OyHkuun"




133 [ToBTOpenue, o606mIeHNME, 1
cucrteMaTu3anus 3HaHui: "OyHkiun"

134 Wtorosas koHTpoJbHas paboTa

135 Hrorosas KOHTpoNbHAs paboTa 1 1

136 [ToBTOpEHUE, 0606meHI/VIe, 1
CHUCTEMAaTH3aIis 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
1 136 10

I[TPOTPAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KUIACC
Kon .
IIpoBepsieMble MpeIMeTHbIE Pe3yabTAThI 0CBOECHHS OCHOBHOI
NMpPOBEPSIEMOT0 .
00pa3oBaTeIbHOI MPOrpaMMbI CpeAHero oo1ero 0opa3oBaHus
pe3yiabTara
1 Yucna v BEIYUCIICHUS
11 OnepupoBaTh NOHATUSAMHU: pPALUOHAIBHOE W JIEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAA U JAeCATUYHAS P00k, MPOLIEHTHI
12 BeimonHATe  apudmMeTHUecKWe omepalud ¢ palUOHAJbHBIMU H
' JNeHCTBUTENHHBIMU YU CIIAMU
13 BemonHsaTe  TpHOMMKEHHBICE — BBIYHMCICHUS, HCIONB3YS  IpaBHIA
' OKPYTJICHHSI, IeNaTh TPUKUIKY U OLIEHKY Pe3yJIbTaTa BBIUUCICHHIMA
OnepupoBaTh NOHIATHSIMU: CTEIEHb C LIEJBIM MOKa3aTeJaeM, CTaHAapTHAS
14 dopma 3amucu JEeHCTBUTENBHOTO YUCIA, KOPEHb HATYpaIbHOH CTENEeHU;
' UCMOJIb30BaTh MOAXOASILYI0 (OPMY 3aIUCH JEHCTBUTEIHLHBIX YUCET IS
pelIeHus MPAaKTUYECKUX 3a/1a4 U MPEICTaBICHHS JaHHBIX
OnepupoBaTh MOHATHUSMHU: CHHYC, KOCHHYC U TAHIEHC IMPOU3BOJILHOTO
15 yriia; WMCMOJb30BaTh 3alMCh MPOU3BOJBHOIO YyIJia dYepe3 OOpaTHbIC
TPUTOHOMETPUICCKUE () YHKITUU
2 VYpaBHEHUs U HEPaBEHCTBA
OnepupoBaTh MOHIATHIMH: TOXJIECTBO, YPaBHEHHE, HEPABCHCTBO, I[ENI0¢,
2.1 paroHaIbHOE, UPPaIMOHATIBHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUIECKOE YPABHEHUE
29 BemonHATe TpeoOpa3oBaHUsT TPUTOHOMETPUYECKUX BBIPAKECHUU U
' pemaTh TPUTOHOMETPUIECKHE YPABHCHHUS
BrImonssaTs mpeoOpa3zoBaHus 1eJbIX, pAllMOHATIBHBIX U UPPALIMOHATBHBIX
2.3 BBIDQXKCHUW W peliaTh OCHOBHBIC THUIIBI IENBIX, PAMOHAIBHBIX H
UppaIOHATIBHBIX YPABHCHUH ¥ HEPABEHCTB
54 [IpumeHsTh ypaBHEHHS M HEPAaBEHCTBA JJisl PEIICHUS MaTeMaTH4eCKUX
' 3a/a4 U 3a]1a4 U3 pa3InyHbIX o0NacTell HAayKH U peabHOM KU3HU
MogenmupoBathk peaibHBIC CHUTyalldd Ha S3BIKE anreOpbl, COCTaBJIATH
2.5 BBIPAXKCHUS, YPaBHEHUS, HEPABCHCTBA IO YCIIOBHIO 33J1a4H, UCCIICOBATh
MIOCTPOCHHBIC MOJICIIH C MCIIOJIb30BAHUEM armapaTa areopsl
3 OyHKINU U TpaduKu




OnepupoBarh NOHATUAMM: (QYHKIUSA, CHOCOObI 3anaHus (QyHKIUH,

3.1 0o0JacTh ompeneieHUuss M MHOXECTBO 3HaueHUH (QyHKIuH, Tpaduk
(GYHKIIUHU, B3aKMHO 00paTHBIC (DYHKIIUH
3.2 OnepupoBarth TOHSTUAMHU: YETHOCTh M HEUYETHOCTh (PYHKIHU, HYJIH
' (YHKIHH, TPOMEKYTKH 3HAKOITOCTOSTHCTBA
3.3 Hcnonp3oBath Tpaduku GyHKITUH 715 pEeLICHHs YPaBHEHHMA
3.4 Crpouts ¥ 4uTaTh Trpa@uKU JUHEHHONW (YHKIUH, KBaJApaTHUHOM
' (GYHKINH, CTEMEHHON (QYHKIMH C I[EJIBIM I10Ka3aTeleM
Ucnonp3zoBath Tpaduku GYHKIUH A0S HCCICAOBAHHS TPOIECCOB U
35 3aBUCHMOCTEH TpPU PENICHWU 33734 U3 JIPYTUX Y4eOHBIX MPEIMETOB U
' peanmpbHOi  KW3HU, BBIpaXaTth (OPMylIaMU  3aBHCHUMOCTH  MEXIY
BEIIMYUHAMU
4 Hauana maremMaTuueckoro aHaiamusa
41 OnepupoBarh MOHSATUSMHU: TOCIEIOBATEILHOCTh, apu(MeTHUECKas H
' reOMETPHYECKas TPOrPeCcCru
OnepupoBarh MOHATUSAMU: OECKOHEUHO YOBIBarOIIas TeoMeTpUYecKas
4.2 nporpeccusi, CyMMa OECKOHEYHO YOBIBAIOIIEH  TI'E€OMETPUYECKON
POTrPECCHH
4.3 3amaBaTh MOCIEAOBATEIILHOCTH PA3IMUYHBIMU CITOCOOAMU
44 Hcnonws3oBaTh CBOWMCTBA TMOCIEAOBATEILHOCTEH W MPOTPECCUd s
' peleHns peajbHbBIX 3a7a4 MPUKIIAaIHOTO XapaKTepa
5) MHoOXkecTBa U JIOTUKa
5.1 OnepupoBaTh MOHITUSIMHA: MHOXKECTBO, ONEPAIMN HAJl MHOKECTBAMU
Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIM —ammapaTr s OMHCAHUS
5.2 peaNbHBIX MPOIIECCOB U SIBICHUH, TPU PELISHUH 33a]]a9 U3 IPYTHX YIeOHBIX
PEAMETOB
53 OnepupoBaTh  TMOHSATUSIMH:  ONpPEACIICHHE, TeopeMa,  CIIE/ICTBHUE,
JI0Ka3aTeJIbCTBO
11 KUIIACC
Kon .
IIpoBepsieMble MpeIMeTHBbIE Pe3yabTAThI 0CBOECHHS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 00pa3zoBaHus
pe3yJjbTara
1 Yucna v BEIYMCIEHUS
OnepupoBaTh MOHATUSMHU: HATypalbHOE, IIEJI0€ YHUCIIO; HCIOJIb30BAThH
11 NPU3HAKU JEIMMOCTH IIEJIbIX YHWCEN, Pa3lIoKEHHE YHClia Ha TPOCTHIE
MHOYUTEIH JIUTSL PEIICHUS 3a/1a4
1.2 OnepupoBaTh NOHITHEM: CTENEHB C PaIllMOHATBHBIM TTOKa3aTelleM




1.3

OnepupoBaTh NOHITUSMU : JTorapu(dM IHUCIIA, TECITUIHBIC U HATYPaJIbHbBIC
JorapuMsI

VYpaBHEHUs U HEPABEHCTBA

2.1

[IpumensT, CcBOWCTBAa CTENEHHM JJIs MpeoOpa3oBaHUsl BBIPAKEHUM,
ONEPUPOBATh MOHATUAMU: IOKA3aTENIbHOE YPAaBHEHHUE M HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BeimonssaTe mpeobpa3oBaHus BBIpAXKEHUH, COAEp)KaIlUX JOrapugMsl;
OIEepUPOBaTh MOHATHIMHU: JorapudMUIecKoe ypaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOTapu (PMUYECKUX YpaBHEHHI U HEPABEHCTB

2.3

Haxonuts pemieHus npoCcTeNIMX TPUTOHOMETPUYECKUX HEPABEHCTB

2.4

OHepI/IPOBaTB MOHATUSIMHM: CUCTEMA JTUHEHMHBIX ypaBHeHI/Iﬁ ueé PCUICHUC,
HCIIOJIB30BAaTh CUCTEMY JIMHEMHBIX ypaBHeHI/Iﬁ JUIA peIcHus
IMPaKTUYICCKUX 3a1a4

2.5

Haxomute  pemieHMss NOpPOCTEHIIMX  CUCTEM M COBOKYIIHOCTEH
pPalMOHAJIBHBIX YPAaBHEHUH U HEPABEHCTB

2.6

MOI[CJ'II/IpOBaTL pe€ajibHbIC CUTyallUHW Ha sA3bIKC aHFe6pr, COCTaBJIATH
BbIPpAKCHUA, YPaBHCHUA, HCPABCHCTBA U CHUCTCMBI 11O YCIIOBHIO 3a/la4H,
HCCIICA0BATb IOCTPOCHHBIC MOACIIM C UCITOJIb30OBAHUEM allllapaTa anrerH

OyHKUMU U rpaduKu

3.1

OmnepupoBaTh MOHATUSAMH: Hepuoauveckas (QyHKIMS, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUKH 3KCTpeMyMa (DyHKIMHM, HauOoOJbIlIee U
HauMeHblllee 3Ha4eHUsl QYHKIMN HA MPOMEKYTKE; MUCIOIb30BaTh UX IS
uccieoBaHus QyHKIUY, 3a1aHHOM rpaguKom

3.2

OmnepupoBath NOHATHAMU: I'paUKN MMOKA3ATEIBHOMN, JIOTapu(hMUUECKON 1
TPUTOHOMETPUYECKUX (YHKIMHA; H300paxaTh MX Ha KOOPAUHATHOU
IJIOCKOCTH ¥ MCIOJIB30BATh I PELICHNUS] YPAaBHEHUM U HEPABEHCTB

3.3

N300paxkaTtb Ha KOOPAWHATHOW IUIOCKOCTH TpapuKA JIMHEHHBIX
YpaBHEHUM W HCHOJIB30BATh HUX JJS PELICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUM

3.4

Wcnonp3zoBath rpauku (QYHKIOUE A0 HMCCIEAOBAHUS IPOLECCOB U
3aBUCUMOCTEN U3 IPYruX y4eOHbIX JUCLMILINH

Hauyana MmaTemMaTudeckoro aHaan3a

4.1

OnepupoBaTh MOHATUSAMHU: HENpepbiBHas (yHKLUSA, POU3BOAHAS
(YHKLIMH; HCHOJIB30BAaTh TI'€OMETPUYECKUH U (U3NYECKUIl CcMBbICH
IIPOM3BOIHOM I pEIIEHUS 3a]1a4

4.2

HaxomuTh  mpoW3BOAHBIE  AIIEMEHTAPHBIX  (YHKIHHA, BBIYHCIATH
MPOU3BOAHBIE CYMMBI, TPOU3BEICHUS, YaCTHOTO (PyHKINI

4.3

Hcnonp30BaTh  MPOM3BOAHYIO I HMCCIEAOBaHHMS  (YHKIMH  Ha
MOHOTOHHOCTb U JKCTPEMYMBI, IPUMEHSATh Pe3yJIbTaThl UCCICAOBAHMS K
MOCTPOCHUIO TPa(PUKOB




Hcnonp3oBaTh MMPONU3BOAHYIO IJId HAXOXKIACHUSA HAWJIYYHICTO PCUHICHUSA B

44 IPUKIJIAJAHBIX, B TOM YU CIIE COLMAIBbHO-3KOHOMUY ECKUX, 3a/1a4ax

45 OnepupoBarh NOHATUAMU: II€pBOOOpa3Hasi M MHTErpaj; I[OHUMATh
' reoMeTpuyecKuil 1 pU3NUEeCcKUil CMBICII HHTErpasa

46 Haxomute mepBooOpa3Hble 3JIEMEHTAPHBIX  (DYHKIMHA, BBIYUCIATH
' uHTerpal mo gopmyne Hetorona — JleiiOuuma

4.7 Pemate npuknaaHele 3a1a4u, B TOM YHCIIE COLMAIBHO-9KOHOMHUUYECKOTIO U

(Gu3MUecKoro xapakrepa, CpeICTBAMU MaTEMaTHUECKOr0 aHAJIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

IIpoBepsieMblii 3JIeMEHT COAePKAHUS

Koxa
1 Uucna v BbIUKCICHUS
Paunonansupie  umcna. OOBIKHOBEHHBIE U JIECSATUYHBIE JPOOH, TPOIEHTHI,
OeCKOHEUYHBIE  TepuoAMYecKHe  ApoOu.  ApudMeTHyeckne  Omepanud ¢
1.1 | panuoHanIbHBIMU YMCIaMH, NPeoOpa3oBaHUs YUCIOBBIX BbIpaxkeHuil. [Ipumenenue
npoOell U MPOLEHTOB JJIsl PELICHMs] NPUKIAIHBIX 3a7ad U3 Pa3IMUYHBIX OTpacien
3HAHUU U peabHON KU3HU
JlelicTBUTENnbHBIE  uYMchaa.  PanuoHallbHple W MppAalMOHAJbHBIE  YMCIHA.
1.2 | Apudmernyeckue omnepanuu ¢ JeHcTBUTENbHBIMH uuciaamu. [IpuGnuxénnble
BBIUNCIICHUS, IIPaBUJIA OKPYTJIEHHS, IPUKUIKA U OLEHKA PEe3yJIbTaTa BEIYMCICHUI
Crenenp c nenbiM mnokasareneMm. CranpapTtHas (opma 3amucu JeiiCTBUTENILHOTO
1.3 | wuucna. Mcnonbs3oBanue noaxoasiuel (GopMbl 3alIUCH JEUCTBUTEIbHBIX YUCEN IS
pelleHus MPaKTUYEeCKUX 3a7a4 U MPEACTaBIECHUS TaHHbIX
14 ApudmMeTnuecknii KOpeHb HaTypaJbHOW cTerneHu. JIelCTBHS ¢ apu(pMeTHUYCCKHUMHU
' KOPHSIMU HaTypaJbHOM CTENEHU
15 CuHyc, KOCHMHYC M TaHI€HC YHUCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT'€HC YU CIOBOTO apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 | ToxnaecTBa M TOXIECTBEHHbIE TPEOOPa30BaAHUS
99 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUH. OcHoBHbIE
' TPUTOHOMeETpUYecKue HopMyJIbl
23 VYpaBHeHue, KOpeHb ypaBHEHHsA. HepaBeHCTBO, penieHue HepaBeHCTBA. Meron
UHTEPBAJIOB
2.4 | Pemenue nenbix U JpOOHO-pallMOHATBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemenune nppanroHanbHbIX ypaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUUYECKUX YPABHEHUI
57 [IpumeHeHue ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMAaTUUECKUX 3a7ad U 3a7a4
' U3 Pa3IMYHBIX 00JacTel HAYKU U peajbHON )KU3HU
3 OyHKIUHU ¥ rpaduKu
31 Oynkuus, crnocoObl 3ananus ¢yHkuuu. ['paduk dynkuumu. BzaumHO oOpatHBIE
' GyHKIMH
39 OO6nacte ompeneneHuss W MHOXKeCTBO 3HaueHH ¢yHkinun. Hymn dyHxuun.

[TpomexyTku 3HaKOMOCTOSTHCTBA. UETHBIC M HEUETHBIE (QYHKITHH




33 Crenennast QyHKIIMS C HATYpaJIbHBIM U IIETBIM MOKa3aTeneM. E€ cBoiicTBa u rpadux.
' CaolicTBa 1 rpaduK KOpHS N-OW CTEIECHU
3.4 Tpuronomerpuueckas OKpy>KHOCTb, OINPEIEIIEHUE TPUTOHOMETPUUYECKUX (DYHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTtnueckoro aHaimsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl TOCEI0BaTEIbHOCTEH. MOHOTOHHbBIE
' HOCJIEI0BATELHOCTH
Apudpmernueckass M TeoOMeTpuUdeckas Tmporpeccud. beckoHeyHO yObIBaromias
4o | TCOMCTpUYECKAd NPOrpPeCCHi. Cymma OeCKOHEYHO YyOBIBAIOIEH TeOMETPUYECKOM
' nporpeccur. dopMmyna CIOXKHBIX NPOLEHTOB. lcnonb3oBaHue Mporpeccuu s
peleHus peabHbIX 3a/1a4 NPUKJIAJHOIO XapaKkTepa
5 MHoecTBa U JIOrMKa
MHoxecTBO, omnepaluu HaJ MHOXecTBaMu. Jluarpammel Oiinepa — Benna.
5.1 | IlpumeHeHHEe TEOPETUKO-MHOXECTBEHHOIO ammapara JUIsi ONMCAaHUSA peaslbHbIX
IIPOLIECCOB U SIBJICHUI, IPU PELIEHNUHU 3a]a4 U3 JPYTUX Y4eOHbIX IPEIMETOB
5.2 | Onpenenenue, Teopema, CIeACTBHE, J0KA3aTEILCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUSA
1 Yucna v BeIUMCIEHUS
11 Hatypanbsable u nensie yncina. [[pu3sHaku 1eIMMOCTH LENIbIX YUCEN
1.2 Crenensb ¢ panoHaJIbHBIM Moka3zaTesaeM. CBOIMCTBA CTENEeHU
13 Jlorapudwm uncna. JlecsTuuHbIe U HATypaIbHbIE JIOTapU(PMBbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeobpazoBaHue BeIpaKeHUH, COAEPHKALIUX JOTaprU(pMBbI
99 [IpeoOpazoBaHue BeIpaXXEHUH, COAEPKALIUX CTENEHU C PalliOHAIbHBIM
' oKa3aTeaeM
2.3 [Ipumepsl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3aTenbHbIE YpaBHEHMSI U HEPABEHCTBA
2.5 JlorapuMuyeckne ypaBHEHUS U HEPAaBEHCTBA
26 CucreMbl JIMHEWHBIX YpaBHEHHMW. PemeHue NpHUKIagHBIX 3aAad € I[OMOLIBIO
' CUCTEMBI JIMHEHHBIX YPaBHEHUI
2.7 CucreMbl 1 COBOKYITHOCTU palliOHAIbHBIX YPAaBHEHUM U HEPABEHCTB
28 [IpumeHeHue ypaBHEHUH, CHCTEM W HEPaBEHCTB K DPELICHHI0 MaTEeMaTHYECKUX
' 3a]a4 U 3a]a4 U3 pa3InyHbIX oOsacTeil HAyKH U peaabHOU KU3HU
3 OyHKIUY U TpaduKu




@Oynkuus. Ilepuonnueckue ¢ynkuuu. IIpomMexyTkn MOHOTOHHOCTH (YHKLHU.

3.1 MakcuMyMbl ¥ MHUHMMYMbl (QyHKIMW. Hawnbosbiee M HauMeHbIllee 3HAuYCHUC
(YHKIIUY HA TPOMEKYTKE

3.2 Tpuronomerpuueckue QyHKLUNHU, X CBOICTBA U Irpaduku

3.3 [Toka3zaTenbHas u norapupmudeckas GyHKIHH, UX CBOHCTBA U TpauKu

3.4 Hcnonp3oBanue rpadukoB QyHKIUI 17151 pelieHNus ypaBHEHUH U JIMHEHHBIX CUCTEM
Hcnons3oBanue rpadukoB (QyHKOMA i MCCIOENOBaHHUS —NPOIECCOB U

3.5 3aBHCHUMOCTEH, KOTOpBbIE BO3HMKAIOT MPU PEIICHUH 3a]ad U3 JPYTuX y4eOHbIX
IIPEIMETOB U PEAIIbHON KU3HU

4 Hayana matemaTtudeckoro aHaausa

4.1 HenpepriBable QyHKIMH. MeTOI MHTEPBAJIOB I PEIICHNS HEPABEHCTB

4.2 [TpousBoanas ¢pynkiuu. ['eoMmeTpudeckuii U GU3MIECKUN CMBICI TPOU3BOIHOM

43 ITponsBoaHble 3MeMeHTapHbIX (GYHKIUH. DOpMYysIbl HAXOXKAEHHUS NPOU3BOAHOMN

' CYMMBI, IIPOU3BEIEHUS U YaCTHOrO (pyHKLMMH

[IpumeHeHue HPOM3BOJHOW K HCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTh HU

4.4 sKCTpeMyMbl. Haxoxenne HauOobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpE3Ke
[TpumMeHeHu e MPOU3BOIHOM AJI HAXOXKACHUS HAMTYYIIEero pelieHus B IPUKIIaTHbIX

4.5 3ajayax, JJIsl OHpeNesieHHs] CKOpOCTH IIpolecca, 3aJaHHOro (GopMyJsiod HIH
rpadpukom

4.6 ITepBooOpa3znas. Tabuia mepBoOOpa3HBIX

4.7 WuTerpai, ero reomeTpuueckuil ¥ pusndeckuii cMpici. Berarcienue uaTerpania mno

dopmyne Hetotona — Jleitbnuia




IPOBEPSIEMBIE HA EI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMMBI CPETHEI'O OBILEI'O OBPA3OBAHMUS

Kon IIpoBepsiemble TpeGOBaHUS K NPEeIMETHBIM Pe3yJIbTATAM 0CBOCHHS
NpOBePsAEMOro | OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMbI CpeIHEro 001ero
TpeOOBaHNUs o0pa3oBaHus

Bnanenne Mmeronamum J0Ka3aTeNbCTB, AJIrOPUTMAMM pPELIEHMs 3a/1ady;
yMeHHE (OpMYJIUpOBaTh U ONEPUPOBATh IOHSTUSIMU: OIpENEICHUE,
aKcuoMa, Teopema, CJIEICTBHUE, CBOWCTBO, INPHU3HAK, JOKa3aTElIbCTBO,
PaBHOCUJIbHBIE (POPMYIIMPOBKH; IPUMEHATh UX; YMEHHE (OPMYIUPOBATH
oOpaTHOE M NPOTUBOIIOJIOKHOE YTBEP)KACHUE, NMPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCMOJb30BaTh METOA MaTeMaTH4YEeCKOH WHIYKIMH;
IPOBOANUTH JIOKa3aTENIbHbIE pPACCY)KJIEHUS IIpU pElIeHUuu 3ajad,
1 OLIEHMBATh  JIOTUYECKYIO IPAaBWIBHOCTb  pAaCCYXJIEHUH; YyMEHHUE
OlepUpoBaTh MOHATUSMHU: MHOXKECTBO, MOJMHOXKECTBO, ONEPAaLlUU HaJ
MHOXKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHbIH
ammapar JJs ONMCaHUs PEaIbHBIX MPOLECCOB U SIBICHUH U IIPU PElIeHUN
3ajja4, B TOM YHCIE U3 JpPYrMX YYeOHBIX TIPEAMETOB; YyMEHHUE
OIlepupoBaTh MOHATHAMU: Tpad, CBSI3HBINA rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaThb M ONHUCHIBaTh Tpadbl PpazIUYHBIMU

croco0aMu; UCHOIB30BaTh rpadbl MPU PEIICHUH 3a7a4

YMeHue onepupoBaTh MOHATUSMH: HaTypallbHOE YMCIIO, LIEJI0€ YHUCIIO,
CTENEHb C IEIbIM IOKa3aTeneM, KOPeHb HaTypajibHOM CTENEHHU, CTEEHb
C palMOHAIBHBIM  IIOKa3aTeleM, CTENEeHb C  JEHCTBUTEIbHBIM
nokasaTeyieM, JorapuMm yuciaa, CHHYC, KOCHHYC U  TaHI€HC
IIPOU3BOJIBHOIO YHCIA, OCTATOK IO MOIYJIO, PALMOHAIBHOE YHCIIO,
MppALMOHAJILHOE  YMCJIO,  MHOXECTBA  HATypajbHbIX,  LEJbIX,
2 palMOHAJIBHBIX, JEUCTBUTEIBHBIX YHUCEI; YMEHUE HCIOJIb30BaTh
MPU3HAKU JEJIUMOCTH, HAUMEHbIINNA OOLIMI JenuTellb U HauMEHblee
ob1iee KpatHoe, alropuT™ EBKinaa npu penieHuu 3ajayd; 3HaKOMCTBO C
pa3sIMYHBIMA  MO3UIMOHHBIMM  CHUCTEMaMH  CUHCICHHUS; YMEHHE
BBITMIOJHATh BBIYMCIIEHUE 3HAYEHHH M MpeoOpa3oBaHUS BBIPAXKEHUH CO
CTENEHsIMU M Jorapupmamu, rnpeodpa3zoBaHMs APOOHO-PALMOHATIBHBIX

BprB.)KGHPIﬁ; YMCHHUC ONCpHUPOBATH IMOHATHUAMHU: TOCICAOBATCIbHOCTD,




apu@MeTHIecKas mMporpeccusi, reoMeTprIecKas Mporpeccusi, 06CKOHEYHO
yObIBarOIasi  reoMeTpUYecKas  HpOrpeccHs;  yMEHHE  3aJaBaTh
MOCJIEIOBATEILHOCTH, B TOM YU CJIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEpUPOBATh MOHATHSMU: KOMIIJIEKCHOE YHCIIO, CONMPSIKEHHBIE
KOMILUIEKCHBIE YK CIIa, MOAYJIb U apryMeHT KOMIIJIEKCHOTO uucia, ¢popma
3alMCH KOMIJIEKCHBIX YnceN (FeoMeTpruuecKas, TPUrOHOMEeTpruYecKas U
anredpandeckas); yMETh IMPOM3BOIUTH apu(MeTHYECKUe IEHCTBUS C
KOMIUJIEKCHBIMA ~ YHCJIAMH;, TPUBOIUTH TIPUMEPHI  HCIIOJIH30BAHHS
KOMILUIEKCHBIX YHCEJ;, OMEpPUPOBATh MOHATUAMM: MaTpuua 2x2 um 3x3,

OonpeACINTECIIb MAaTPUIIDI, I‘COMeTpI/I‘-IeCKI/If/'I CMBICJT OIPCACIIUTCIIA

YMeHne onepupoBaTh MOHATUSMM: pallMOHAIIBHBIE, WUPpPaLlMOHAJIBHBIE,
MOKa3aTelbHbIe, CTEMEeHHbIE, Jorapu(GMUUYecKie, TPUTOHOMETPUIECKUE
YpPaBHEHHSI ¥ HEpPABEHCTBA, HX CHUCTEMBI; YMEHUE OIEpUpPOBATH
MOHATUSAMU: TOXKIECTBO, TOXKAECTBEHHOE Mpeo0pa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CUCTEMA YyPAaBHEHUH M HEPABEHCTB, PaBHOCHIIBHOCTh
YpPaBHEHHUM, HEpPaBEHCTB M CHUCTEM; YMEHHME pelaTh YpaBHEHUs,
HEPaBEHCTBA U CUCTEMbI C IOMOLIBIO PA3JIMYHBIX NMPUEMOB; pEIIATH
YPaBHEHHUsI, HEPABEHCTBA M CHUCTEMBI C IIApaMETPOM; IIPUMEHSATH
YpaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJIsI PELICHUS MaTeMaTHYECKUX

3a]1a4 U 3a]1a4 U3 pa3InyHbIX oOsacTeil HAyKu U peajbHOU KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (QYHKIHS, UYETHOCTh (YHKIUH,
MePUOANYHOCTh (PYHKIIUU, OI'PaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (YHKIMHU, HanOoJbllee U HauMEHbIllee 3HaUCHUS
(GYHKIIMM Ha IPOMEXKYTKE, HelpepbIBHAS (YHKIIUS, aCUMIITOTHI I'padurka
(GyHKUMH, TIepBasi U BTOpas NIPOU3BOAHAS (PYHKIMH, T€OMETPUUECKUIN U
¢u3nyeckuil cMmbIca TNPOU3BOAHOM, IepBooOpa3Has, ONpeneIEHHbIN
UHTErpaJl; yMEHHE HaXOAWUTh ACUMINTOTHI Ipaduka (QyHKUUU; YMEHUe
BBIUUCIISITH  NIPOM3BOJHBIE CYMMBI, IPOM3BEACHUS, YaCTHOIO U
KOMITO3UIIMK (DYHKIMH, HAXOAUTh ypaBHEHHE KacaTelbHOH K rpaduky
GyHKIMM; yMEHHME HaXOIUTh IMPOM3BOJHBIE 3JIEMEHTApHBIX (YHKLUH;
YMEHHE HCII0JIb30BAaTh IPOU3BOJAHYIO JJIsi HUCCIEAOBAHMS (PYHKIMH,
HAXOAUTh HauOOJbIIME U HAUMEHbIINE 3HAYCHUS (DPYHKUUH; CTPOUTH
rpauKy MHOTOWJIEHOB C MCIIOJIb30BAaHHUEM ammapara MaTeMaTH4ecKoro
aHaJIN3a; TPUMEHATH IPOU3BOJHYIO I HAXOXACHMS HaWIydlIero
pellieHUs] B NPHUKIAJHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKHX U

(bU3NYEeCKUX 3a/1a4ax; HAXOIUTh TUIOMIATU U 00BEMBI (DUTYP C ITOMOIIBIO




HUHTCIrpaja, NpuBOAUTH IMPUMEPBI MATEMATUYCCKOI0 MOACIUPOBAHUA C

OMOMIbIO U (pdepeHnanbHbIX ypaBHEHUI

YMeHue omnepupoBaTh MOHATUSMHU: Trpaduk GyHKIUM, oOpaTHas
GyHKUMsI, KoMIo3uuuss (QYHKIUM, JuHelHas (yHKUMsA, KBagpaTuyHas
byHKIMS, panuoHaIbHas byHKIHS, CTEeNeHHas byHKIHS,
TPUTOHOMETpUYECKAE (DYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
byHKIMM, TOKazaTenbHas W Jorapudmuyeckas (QyHKIHH; yMEHHE
CTpPOUTH T'paUKHU W3YYEHHBIX (YHKIUH, BBIIOJIHATH NpPeoOpa3oBaHUs
rpa¢uKoB (PyHKIHHA, UCIIOIb30BaTh IPaGUKH I U3YUEHHS TPOI[ECCOB U
3aBHCUMOCTEH, IPH PEIICHUM 3a7ad U3 JAPYTUX y4EOHBIX MPEIMETOB U
3aJja4 U3 peasbHOM U3HH; BbIpaXkaTh (hOpMyJIaMH 3aBUCUMOCTH M EXY
BEJIMYMHAMU; UCIIOIb30BATh CBOMCTBA U rpaMKK (PYHKIMH I pEeLIeHUs
YpaBHEHUH, HEPABEHCTB M 3aJad C MapaMeTpaMH;, H300pakaTb Ha
KOOPJAMHATHOH INIOCKOCTH MHOXKECTBA PELICHUI YPaBHEHUH, HEPABEHCTB

U UX CUCTEM

VYMeHue peliaTh TEKCTOBbIE 3a/ladydl pa3HbIX TUIOB (B TOM 4MCIIE Ha
MIPOLIEHTHI, TOJIM U YaCTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBapoOB U
YCIIyT, HAJIOTH, 3aJ1a4i U3 00JaCTH YIpaBJiI€HUs JIMYHBIMU U CEMEHHBIMU
(uHAHCAMM); COCTAaBJIATH BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA M UX
CUCTEMBI 110 YCJIOBHIO 3aJlaud, HCCIEAOBATH IOJYyYEHHOE DPELICHHE U
OLIEHUBATh MPABIONOAO0HOCTh PE3YJIbTATOB, yYMEHHUE MOJIEIHPOBAThH
peanbHbIE CUTyallud Ha SI3bIKE MATEMATHUKH; COCTABIISTH BBIPAXEHUS,
YpaBHEHMS, HEPAaBEHCTBA M HUX CHUCTEMBbl II0 YCIOBHIO 3aJayH,
UCCJIEOBaTh IOCTPOCHHBIE MOJEINM C HCIOJIb30BAaHMEM armapara

anreOpbl, THTEPIPETHPOBATDH [TOJIYUEHHBIH pe3ysbTaT

YMeHue onepupoBaTh NOHATUAMU: CpeAHee apupMeTniyeckoe, MeJuaHa,
HauOosbllee U HaMMEHbIIee 3HaUEHUs, pa3Max, AUCIepCHsl, CTaH1apTHOE
OTKJIOHEHHE YHCIIOBOr0 Habopa; yMEHHE U3BJIEKATh, HHTEPIPETUPOBATD
uH(pOopMaIUIO, TPEICTABICHHYIO B TA0IUIaX, HA JUarpammax, rpapukax,
OTpPaXKaroIlyl0 CBOMCTBA PeabHbIX MPOLIECCOB U SIBJICHUI; PEICTaBIATH
uHpopMaIMI0O C TOMOIIBI TAOJUIl W JUarpamMMm; HCCIIECI0BaTh
CTaTUCTUYECKHUE JaHHbIC, B TOM 4YHCJIE C NMPUMEHEHHEeM rpaduyeckux
METO/I0B 1 3JIEKTPOHHBIX CPE/ICTB; rparueCcKH UCCIEA0BaTh COBMECTHBIE
HAOJIIOJIEHUs] C TIOMOLIBI0 JHarpaMM pacceuBaHHs U JIMHEHHOM

perpeccun




YMeHue onepupoBaTh IOHATHSAMU: CIy4YalHBIM ONBIT M CIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIy4allHOTO COOBITHS, YMEHHE BBIYHCIISTH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpaUuecKuX METOHOB; MPHUMEHSTH
(bopMyIbl CIOXKEHUS U YMHOXXEHHS BEPOSTHOCTEH, (OopMyIy IMOJIHOMI
BepoOsATHOCTH, (hopMyy bepHysum, komOuHATOpHBIE (PaKTH U (HOPMYIIHI,
OLIEHUBATh BEPOSITHOCTH pEANbHBIX COOBITUN; yMEHHE OIEepPHPOBAThH
MOHATUAMU: ClIydailHas BEJIWYWHA, pacCHpeiesieHne BEPOATHOCTEM,
MaTeMaTUYeCKOE OKHUJAHHUE, AUCHEPCUs] M CTaHAApPTHOE OTKJIOHEHUE
CIIy4aiiHOW BEJIMYMHBI, (QYHKIIMU pacupeneieHuss H  TIJIOTHOCTH
PaBHOMEPHOIrO, IIOKA3aTEIbHOTO W HOPMAJBHOIO  PpaCHpelelICHHU;
YMEHHE MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pACHPEACICHUN I
pelieHus 3a7a4; 3HAKOMCTBO C TOHSATHUSMH: 3aKOH OOJIBIIMX YHCEI,
METOZIbl BBIOOPOYHBIX HCCIENOBAaHUM; yYMEHHE IMPUBOAMUTH IMPUMEPHI
MPOSIBJICHHUS 3aKOHA OONBIIMX YWCed B MPUPOIAHBIX U OOIIECTBEHHBIX
SIBJICHUSAX; YMEHUE OIepUpPOBATh NOHATUSMU: COUETAHUE, [IEPECTaHOBKA,
YUCIIO COYETaHHWH, YHMCIO TMEepecTaHOBOK; OuHOM HproToHa; ymeHue
MPUMEHSATH KOMOMHATOPHBIE (haKTHl M PACCYKIICHUS JIJIs1 PEIICHUS 3a]1a4;
OLICHUBATH BEPOSITHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BEPOSATHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH MOJIyUEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh IMOHATHSAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JydY, BEJIWYMHA YyIia, IUIOCKHA  yTOJ,
JIBYTPaHHBIM YroJ, TPEXTPAaHHBIM YroJ, CKPELUIMBAIOIIMECS IPsAMBIE,
MapaJuIeIbHOCTh U MEPHEHAUKYIIPHOCTD NMPSAMBIX U INIOCKOCTEH, Yroil
MEXAY IPSIMBIMH, YIOJl MEXKAY NPSIMOM M IIJIOCKOCTBIO, YrOJl MEXAY
IJIOCKOCTSMHM, PACCTOSIHUE OT TOYKH 10 IIOCKOCTH, PACCTOSHUE MEKIY
IPSAMBIMH, PACCTOSHUE MEXY IUIOCKOCTSIMH; YMEHHE UCIIOIb30BaTh IIPU
pelLIeHNN 3a/1a4y U3ydeHHbIe (DAKThl U TEOPEMbl IJIAHUMETPUH; YMEHUE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPYXKAlOIIEro MHpa; CTPOUTH
MaTeMaTUYECKHE MOJEIM C IIOMOINBIO TIE€OMETPUYECKHX IOHATHM U

BCJIIMYUH, p€IIaTh CBA3aHHBIC C HUMHU MMPAKTHUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOLIAJb GUIYpbI, 00BEM (UTYPBHI,
MHOTOTPaHHUK, MPAaBUJIbHBIH MHOIOIPAaHHHMK, CEUEHUE MHOTOTPAaHHUKA,
Ky0, mMmapajenenunesn, mpusMa, nupamyaa, ¢urypa U IOBEPXHOCTh
BpallleHUs, IWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIOMAIb
MOBEPXHOCTH MHUPAMHUJbI, MPU3MBI, KOHYCa, LUJIMHApA, 00BEM KyoOa,

MPSAMOYTOJIBHOIO Mapajuielienuneaa, MUpaMHuabl, TPU3MBI, LHUIMHIPA,




KOHyCa, IIapa, pa3BépTKa NMOBEPXHOCTU, CEYEHUS KOHYCAa W LWIMHJpA,
NapajuyiejbHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IIIOCKOCTb,
Kacaromasicsi ceppl, LUIUHApPA, KOHYCAa; yYMEHHE CTPOUTH CEYEHUE
MHOTOTPaHHUKA, U300pakaTh MHOT'OI'PaHHUKH, (PUTYPBI U TTOBEPXHOCTH
BpAILLIEHHS], UX CEYEHUS, B TOM YUCJIE C IOMOIIBIO AJIEKTPOHHBIX CPENICTB;
YMEHHE IPUMEHSATh CBOMCTBA T€OMETPHUECKUX (PUTYP, CAMOCTOSTEIHHO
(bopMyIHpPOBaTh OMPEICICHUS U3ydaeMbIX (PUTYP, BEIIBUTATh THIIOTE3BI
O CBOWCTBaxX M MpPU3HAKAX T€OMETPUUECKHX (GUTYp, 00OCHOBBIBATH WITH
ONpOBEPrath MX; YMEHHE NPOBOJIUTH KIaCCHPUKANHMIO QUTYp TIO
pa3IMYHBIM TPU3HAKAM, BBIOJHATH HEOOXOIMMBIE JOMOJHUTEIbHbIE

MTOCTPOEHUS
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YMeHue onepupoBaTh MOHATHUAMHU: JABM)KEHHE B IPOCTPAHCTBE,
napajiedbHbId MEPEeHOC, CUMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTRBE,
MOBOPOT, MpeodpazoBaHue MMOA00Us, MOMOO0HBIE (UTYpPHI; yMeEHUE
pacmo3HaBaTh paBHbIE W MOAOOHBIE (PUTYPHI, B TOM YHUCJE B MPUPOJIE,
UCKYCCTBE, apXHUTEKTYype; HCIO0JIb30BaTh I€OMETPHUECKHE OTHOIICHUS
[IPU PEIICHUH 3a/1a4; HAXOAUTh T€OMETPUIECKHE BEININHBI (IJINHA, YTOJL,
TJI0IIA/1b, 00BEM) MPU PEIICHUH 3a]1a4 U3 IPYTUX Y4eOHbIX MIPEAMETOB U
W3 pea’bHOW JKWU3HHW; YMEHHE BBIYHCIISATH T'€OMETPHUYCCKUE BEITUYHHBI
(nmuHa, yroi, IUiom@ab, 00bEM, IJIOUIA[b MOBEPXHOCTH), MCHOJIB3YS
W3y4deHHBbIE (OPMYIBI U METOJbI, B TOM YHCIIE: TUIOIMAIb OBEPXHOCTH
MUPaMUIbl, TPU3MBI, KOHYCA, HUJIHHIPA, TUIOMAas chepbl; 00BEM Kyda,
MPSIMOYTOJIBHOTO MapajvieNienumneaa, MUPaMUIbl, MPU3MBbI, IHIUHJpA,

KOHYcCa, 1l1apa; yMEHUE HaXOAUTh OTHOILIEHHE 00bEMOB MOJOOHBIX (PUTYP
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VYmenne OIICPUPOBATL IMMOHATUAMU: TIPAMOYT'OJIbHAsA CUCTEMA KOOpAUHAT,
BEKTOpP, KOOPpAWHATBI TOYKH, KOOpAWHATBHI BEKTOpPA, CymMMa BCKTOPOB,
MMPpOU3BCACHHUEC BCKTOpa Ha YHUCIO, Pa3JIOKCHHUE BCKTOpa I10 63.3I/ICy,
CKaJIsIpHOC IIPOU3BCACHHUEC, BCKTOPHOC IIPOU3BCIACHUC, YIOJ MCKIY
BCKTOpaMH; YMCHHUC HCIIO0JIb30BATH BCKTOpHBII\/'I u KOOpI[I/IHaTHHﬁ METOA
A1 peIICHUs TCOMCTPHUYCCKHUX 3aJad MW 3adad APYyrux y‘le6HbIX

IIPEIMETOB
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YMeHue BbIOMpaTh MOAXOMSIIIMA METOJ JJIS PEIICHHS 3aJlayu;
MMOHMMAaHWE 3HAYMMOCTH MATEMaTUKH B HW3YyYEHUU MPUPOJHBIX U
OOIIIECTBEHHBIX MPOIIECCOB M  SBIICHWW;, YMEHHE paCIO3HABATh

MMpOABJICHUE 3aKOHOB MATCMATHKU B HCKYCCTBC, YMCHUC IIPUBOIUTH




NpuUMCPbl  MATEMATHYCCKUX

MaTeMaTU4YECKON HayKu

OTKPBITUM  POCCHUHCKOM H  MHPOBOU




IHNEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBbIX HA EI'D
11O MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna v BEIYMCIEHUSA
1.1 Hatypanbsubie u niensbie uncia. [Ipu3Haku JeTMMOCTH IETbIX YHCel
12 Pamonansabie uncina. OOBIKHOBEHHBIE M JIECATHYHBIC JPOOU, TPOICHTHI,
' OECKOHEYHBIE MTepPUONIECKUE IPOOH
13 ApupmeTHuecKrii KOPEHb HATYpallbHON cTeneHH. J[efcTBus ¢ apuMETHICCKUMHU
' KOPHSIMH HATYpaJIbHOW CTETIeHH
14 Cremenb ¢ menbiM mokaszareneM. CTeneHb C palMOHAIBHBIM ITOKA3aTEJIEM.
' CaoiicTBa cTerieHN
15 CuHyC, KOCMHYC M TAaHI'CHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTHYHBIC U HATYpaJIbHBIE JIOTaPUPMBI
HelictButenpHble uncia. ApudmeTHdeckue omnepanuud ¢ JAeHCTBUTEIbHBIMU
1.7 yrcinaMu. [IpuOmmk€HHbIE BBIYMCIICHUS, TpaBHIa OKPYTJCHHS, NPHUKUIKA W
OIICHKA pe3yJIbTaTa BBIYMCICHUN
1.8 [TpeoOpazoBaHue BeIpakeHU
1.9 Kommnekchbie uncna
2 VpaBHEHUS U HEPABEHCTBA
2.1 Llenbie v 1POOHO-paIMOHATBHEIE YPABHEHUS
2.2 HppanyonanbHble ypaBHEHUS
2.3 TpuroHomMerpruuecKue ypaBHEHUs
24 [TokazarenbHbIe U JTorapuPMUIECKUE YpaBHEHHS
25 Llenbie u APOOHO-pallMOHATBHBIC HEPABEH CTBA
2.6 HppanmonanbHbIE HEPaBEHCTBA
2.7 [TokasaresnbHbie U JIorapuMUUECKUe HEpaBCHCTBA
2.8 TpuroHoMmerpruyecKkrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CHCTEMBI C [TapaMeTpaMu
211 Martpuiia cucTeMbl IHHEHHBIX YpaBHeHHH. OTpeeuTens MaTPHIIbI
3 @OyHKIUYU U TpapUKu




Oyukius, cnocoOwl 3ananus ¢yHknuu. ['paduk Qynknuu. B3aumuo oOpatHbie

3 ¢ynkuuu. YétHele u HeuéTHble PyHKIUU. [lepuoanueckue GyHKIUN
OO6nacte ompeneneHus M MHOXKECTBO 3HaueHMH ¢yHkuumu. Hymm dyHKum.
32 [TpoMexXyTKH 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
' MakcuMyMbl 1 MUHUMYMBI (yHKIMHA. HanGomnbinee M HauMeHbIee 3HAYCHHE
(GYHKIIMH HA TTPOMEKYTKE
33 Crenennass QpyHKIMS C HATypalbHBIM U IENBIM IOKa3aTeneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpudeckre QyHKINH, X CBOICTBA U Irpaduku
3.5 [Toxa3zaTenbHas u norapupmudeckas GyHKINH, UX CBONCTBA U rpaUKu
36 Touku paspbiBa. Acumnrorel rpaduxkoB @yHkuuil. ColictBa (yHKUMH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUsI TOCIEI0BATEIbHOCTEN
3.8 ApudmeTrnueckas u reoMmerpudeckas nporpeccun. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hayana maTemaTtuueckoro aHaausa
41 [TpousBoanas pynkuuu. [IpousBoaHbie 3MeMeHTapHbIX QyHKINN
[IpumeHeHne NPOM3BOAHOM K MCCIEIOBAaHUIO (YHKIHMH Ha MOHOTOHHOCTh H
4.2 aKkcTpeMyMbl. HaxokieHre HanOoJIbIIero U HAMMEHbBIIIEro 3HaYeHH (QYHKIIUU Ha
OTpE3Ke
43 [TepBooOpa3znas. Uuterpan
5 MHoXxecTBa U JIOTUKa
5.1 MHoxecTBO, onepalnuy HaJ MHOKecTBaMu. Jluarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCT U cTaTHUCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BeposrHocts
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKA
7.4 Tena v MOBEpXHOCTH BpallCHUS
7.5 KoopauHatsl u BEKTOpBI




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaTemaruka: anrebpa v Hauajla MaTeMaTHISCKOT0 aHalli3a, TeOMETPHS.
Anre0pa u Hauajga MaTeMaTH4YecKoro ananmmsa, 10 kmacc/ Komsirua 10.M.,
TrkaueBa M.B., ®enoposa H.E. u apyrue, AkuinonepHoe o0111ecTBO
«M3parenscTBO «IIpocBenieHue»

* Maremaruka: anreOpa 1 Hadala MaTeMaTUYECKOTr0 aHaAIN3a, TEOMETPHSI.
Anre0pa u Hadajga MaTeMaTHYeCKOro aHanmm3a, 11 kmacc/ Komsirua F0.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AKiinonepHoe 00IIECTBO

«M3narenscTBO «lIpocBenienue

METOAUYECKHUE MATEPUAJIBI J1JISA YYUTEJISA

1. Konsirun FO.M., Tkauéa M.B., ®énopoa H.E.Anre6pa u Hauana
MareMatuueckoro anaiausa. 10 xiacc. Yueouuk. @I'OC.: n3gareabcTBo
ITpoceemenue, 2019 r

2. Mlabyaua M. U.,Txauésa M. B., ®énoposa H. E. u np. Anrebpa u Havana
MaTeMaTH4ecKoro aHanusa. Junakrudeckue marepuaisl. 1 Oxinace. YiryOnEéHHbIHI
1 0a30BBIi YPOBEHD

3. Tkauéra M. B., ®énoposa H. E. Anrebpa u Hadyajia MaTeMaTHYECKOTO
aHainmza. Temarnueckue Tectol. 10 kiacc. ba3oBblil ¥ yrinyOnEHHBIA YPOBHH

4. ®énoponra H. E., Tkauésa M. B. AnreOpa u Hauasa MaTeMaTUIECKOTO



ananu3a. Metoguueckue pekomenaanuu. 10 kmace YriryOn€HHbIN 1 0a30BbIN
YPOBEHb;

5.Tkauéra M. B.,®&noposa H. E. u ap. Anre6pa u Hauana

MaTeMaTU4ecKoro aHanmsa. Junakrudaeckue marepuansl. 1 1 kmace. Y rmyOnéHHbIi
1 0a30BbIi YPOBEHb

6. Tkauéra M. B. Anre0pa u Hayaa MaTeMaTUYECKOro aHaiau3a. TeMaTuyeckue
TecThl. 11 kmacc. ba3oBelii 1 yriyOn€HHBIN ypOBHU

7. lllabynnna M. U., ®€noposa H. E., Tkauéra M. B. Anre6pa u Hagana

MAaTCMaTHYCCKOI'O aHaJIn3a. MCTOI[I/ILI€CKI/I€ PCKOMCHOAINU. 11 xmacc

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
UHTEPHET

CailTsl 1O IpeaAMETY

http://fipi.ru/ (caiit ®UTTN);

https://ps.1sept.ru/ (caiit razersr «IlepBoe CEHTAOPS»);
http://school-collection.edu.ru/

http://ilib.mccme.ru/ (naTepHET-OMOIMOTEKA caiiTa MOCKOBCKOTO IICHTpa
HETPEPHIBHOTO

MaTeMaTU4YeCKOro 0Opa3oBaHusl);

http://etudes.ru (MaTeMaTHUeCKHE ITIOMABI);

http://kvant.mccme.ru/ (HaydHO-TIONYJIAPHBIH (PU3MKO-MATEMATHUICCKHI KYPHAJT

«KBaHT?);



http://lib.mexmat.ru/books/3275 (a;exrponnas 6ubdamoreka [lomeunTebckoro
COBETa MEXaHUKO-

MaTreMaTnaeckoro (akyiabreTa MOCKOBCKOTrO rOCyI1apCTBEHHOT'O YHUBEPCHTETA
- https://uchi.ru (Yuu.py — obpa3oBarenbHas OHJIaiH-1aTGopMa 11
IIKOJIbHUKOB, MX POJAUTENICH U yUHUTEIICH. )

- http://www.uztest.ru yaurenro MmareMaTHKH

- https://education.yandex.ru/uchebnik/main ( IaTepakTuBHBIE YPOKH, 33aHU,

TECThl U KOHTPOJIbHBIE 111 5—11-X Ki1accoB)






