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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mnporpamma yueOHOro mnpeamera «Anredbpa M Hayajga MaTeMaTHYECKOro
aHanmu3a. YTIyOJeHHbIH ypoBeHb» pa3zpaboTaHa ¢ y4yéToMm pabodyeil mporpaMMbl BOCIIHUTAHUS B
YacTH JIOCTUKEHUS 00yUYaroIUMUCS MJIAHUPYEMBIX JIMYHOCTHBIX PE3YyJIbTAaTOB.

Peanuzanus yueOHoro mnpenMera «Auredpa M Hauyala MaTeMaTHMYECKOIO aHaIM3a.
VrayOneHHbIE  ypOBEHbY»  IpeAyCMaTpuBaeT  IPUMEHEHHME  DJIEKTPOHHOIO  OOYy4eHus;
JUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, B TOM YHCJIE NPU TNPOBEACHHM YUEOHBIX
3aHATHM, MpakTUYECKUX paboT, MPOMEXKYTOYHOH aTrTecTaluu, TEKYIIEro KOHTpOJIs
yCIIEBa€MOCTH M  HWTOrOBOM  arTtecranmuu oOywaromuxcs. Ilpu  3ToM  ucnonb3yroTcs
roCyJapCTBEHHbIE  HMH(OPMAIMOHHBIE  CHUCTEMbI, CO3/aBaeéMble, MOJACPHU3UPYEMbIE U
AKCIUTyaTUPYEMBIC IS pealli3aiuu 001e00pa3oBaTeIbHBIX MPOTPaMM.

VYueOHblii Kypc «AureOpa W Hadalia MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HanOoJiee 3HAYUMBIX B IPOrpamMMe CpeJHEero oOmiero o0pa3oBaHUs, IOCKOIBKY, C OIHOMN
CTOPOHBI, OH O0ecle4YuBaeT MHCTPYMEHTAJIbHYIO 0a3y Ui HM3y4eHHMs BCEX €eCTECTBEHHO-
HAY4HbIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M AaOCTPAKTHOE MBIIUICHHUE
o0yJaromuxcsi Ha YpOBHE, HEOOXOIMMOM JUIsi OCBOCHHS HH()OPMATHKH, OOIIECTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH M JPYIHMX JUCHUIUIMH. B pamkax panHOro ydeOHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOW HayKu, KOTOpas
bopMynupyeT CBOM TOCTHXKEHUS B MaTeMaTHUeCKoi (opme.

VY4eOHblil Kypc anreOppl W Hadal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY IS
YCIICIIHOTO OBJAJCHUS 3aKOHaMHU (U3HMKH, XHMHHW, OWOJIOTHUHM, TIOHMMAaHUS OCHOBHBIX
TEH/JEHIMH pa3BUTUS HKOHOMHMKHM M OOIIECTBEHHOM XHM3HM, IO3BOJSET OPHEHTUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTIHSX, YBEPEHHO HCMOJIb30BATh UX IS
JanbHeWIero oOpa3oBaHHMs M B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpems OBjIajeHue
a0CTPaKTHBIMH W JIOTUYECKH CTPOTUMH KOHCTPYKIMSIMH ainreOpbl 1 MaTeMaTHYeCKOro aHalIn3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTB, JIOKa3bIBAaTh
YTBEPXKJICHHSI ¢ TIOMOIBI0 UHAYKIMHM U PACCYXAaTh JAEAYKTUBHO, UCIOIb30BaTh 0000IIEHNE U
KOHKPETH3aIMio, abCTparupoBaHWE W aHAIOTHIO, (OPMUPYET KpEeaTWBHOE WM KPHUTHYECKOE
MBIIICHHE.

B xone m3yuenus ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOTO aHAIM3a»
oOyyaroluecsi TMOJy4aloT HOBBIM ONBIT peIleHHs MNPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
MIOCTPOCHHUST MATeMaTHYECKUX MOJENeHd pPEaNbHbIX CHTYallud, WHTEPIPETAllMH MOJYyYCHHBIX
pEIIeHHIA, 3HAKOMSTCSI C IPUMEPaMU MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MpHpOJE, HAyKe U
UCKYCCTBE, C BBIJJAIOIIMMUCS MaTEMAaTUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

VYueOHbllt Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATEIBHBIM MOTEHIIMAIOM, KOTOPBIH
peanm3yeTcss Kak dYepe3 y4deOHBId MaTepuall, CIIOCOOCTBYIOMINN (OPMHPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, Tak U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJOJDKUTEIBPHON  KOHIIEHTpPAllMM  BHHUMAHHS, CAaMOCTOSITENbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIY4YEHHBINA pPe3yNbTaT.

B ocHoBe Meromuku oOydeHHs anreOpe W HadaliaM MaTeMaTHYeCKOro aHan3a JISKUT
JeSITeIbHOCTHBIN PUHLUI 00Y4EHUsI.

B crpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYeCKOro aHAJIN3a» BBIIACICHBI
CJICAYIOIINE COJAEPIKATEIbHO-METOJUUECKUe JTHHUU: «YHucna W BbIUMCICHU», «DYHKIUU U
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Havana mareMmaTnueckoro aHanusa», «MHoOXecTBa u
Joruka». Bce OCHOBHBIE coOlEepkKaTeIbHO-METOAWYECKHE JMHUU H3Yy4yalOTCsl Ha HPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CPEAHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOIHSIS IPYT
Jpyra W TOCTENEHHO HACHIIAACh HOBBIMH TeMaMHM M pasznenamu. J[aHHBIA y4eOHBIH Kypc



ABIIIETCS. WHTETPAaTHBHBIM, TMOCKOJBKY OOBEAMHSET B cebe CoJep)KaHHE HECKOJIbKHUX
MaTEeMATHYECKUX JUCUUIUINH, TAKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHYCCKH aHaJu3,
TEOpHsl MHOXKECTB, MareMaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOydarommecs
OBJIaJICBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKUM alapaToM, Y HHUX I[OCIEIO0BaTEIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJIENb PEaJbHOM
CUTyallid, MPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU U3YYEHUH Y4eOHOTO Kypca, ISl pelieHUs
CaMOCTOSITENIbHO CPOPMYJIMPOBAaHHONW MaTeMaTHYECKOH 3ajauu, a 3aTeM HHTEPIpPETHPOBATH
CBOH OTBET.

CopepxarenpHo-MeTOAUYeCKass  JuHUS  «Yucna W BBIUMCICGHHS)  3aBEpIIAeT
(dopMHpOBaHHE HABBIKOB HCIOJIB30BAaHMSA JICHCTBUTENBHBIX YHCEI, KOTOpOe OBLJIO HAa4aTo Ha
YpOBHE OCHOBHOTO 00miero oOpasoBanus. Ha ypoBHe cpemnero obmero obpa3oBaHus ocoboe
BHUMaHue yjaemnseTcss GOpMUpPOBAHUIO HABBIKOB PAllMOHANBHBIX BBIYMCICHUHN, BKIIOYAIONIUX B
ce0st UCIONb30BaHNE PA3TUYHBIX (OPM 3aMUCH YHCIA, YMEHHE AeNaTh MPUKUIKY, BBIIOIHATH
pUOIMKEHHBIC BRIYUCIICHUS, OIICHIUBATh YHCIIOBBIC BRIPAKEHUS, pab0OTaTh ¢ MATEMAaTHICCKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYarONIUMCS MHOXKECTBA HATYPAJIbHBIX, IICNIBIX, PAIIMOHAIBHBIX U
JNEHCTBUTENBHBIX YMCEN JOMOJHSAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B Kaxmom U3 3Tux
MHO>KECTB PacCMAaTPUBAIOTCSA CBOWCTBEHHBIE eMy clieln(UUecKre 3a/1a4u U Omepaluu: AeeHue
HAIIeJIO, ONEPUPOBAaHME OCTAaTKaMH Ha MHOXECTBE IENIBIX YHCENl, OCOOble CBOICTBa
palMOHATBHBIX U MPPALMOHAIBHBIX YHCEll, apu(METHUYEeCKHUE ONEepaliy, a TaKKe H3BICUCHHE
KOpPHS ~ HAaTypaJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX 4YHcel.  bmaromaps
MOCNEAOBATEIbHOMY  PACIIMPEHHIO Kpyra HCIOJb3yeMbIX 4YHCEeT U  3HAKOMCTBY C
BO3MOXKHOCTSIMU UX NMPUMEHCHHS JIJISl PEIICHUS PA3IMYHBIX 337a9 (OpMHUpYyeTCs MpeCcTaBlIeHUE
0 €JIMHCTBE MaTEMAaTHKH KaK HAyKH U €€ POJIM B IIOCTPOSHUH MOJIEJICH PeaTbHOTO MHpPa, IIMPOKO
UCTIONIB3YIOTCSI 0000IIeHIEe U KOHKPETU3AIHSI.

Jluans «YpaBHEHHUS U HEPABEHCTBA» peajM3yeTcs Ha MPOTSKEHHHU BCETo OOydeHHUsS Ha
ypOBHE cpemHero oOmero o0Opa3oBaHUs, TOCKOJIBKY B KaxaoM paszaene I[Iporpammsl
NPEIYCMOTPEHO pelIeHHe COOTBETCTBYIOUIMX 3aaad. B pesynbraTe o0ydaromuecs: OBIaIeBalOT
pa3IMYHBIMM  METOJAMH PpEIICHHs] paldOHANBHBIX, HWPPAIUOHATIBHBIX, TOKa3aTelbHBIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXkKe 3a/ad,
comepkammx mnapamerpsl. [lomydeHHBIE YMEHHS IIMPOKO HCIONB3YIOTCS TPU HCCIETOBAHUU
(GYHKIMH ¢ TTOMOIIBIO TPOM3BOTHON, TIPY PEIICHUN MTPHUKIIAJIHBIX 337a4d U 3a7ad Ha HaXOXKICHUE
HauOOJBIINX U HAMMEHBITUX 3HaueHui GyHkimu. [laHHas comepikarenbHas TUHUS BKIIOYAET B
cebst Takke (OpMUPOBAHHWE YMEHUH BBIMONHITH pacu€Tel Mo (opmynaM, TpeodpazoBaHUs
paroOHAaIbHBIX, UPPAITUOHATBHBIX W TPUTOHOMETPUUICCKUX BBIPAXKCHHH, a TAaK)Ke BBIPAKCHHUI,
colepKammx creneHn u Jorapudmel. braromaps wm3yueHuro anreOpamyecKoro Marepuana
MPOUCXOIUT JalibHElIlee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HABBIKU JCTYKTHUBHBIX PAaCCyKICHHH, pabOThl C CHMBOJBHBIMU
dbopmaMu, TpeACTaBICHNsT 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJ/IC PABEHCTB W HEPABEHCTB.
Anrebpa npemaraeT 3P GeKTUBHBIE HHCTPYMEHTHI ISl PEIICHHS TIPAKTHYECKUX M €CTECTBEHHO-
HAYYHBIX 3a]1a4, HATJISAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKA HAYKH.

CogepxarenpHo-MeToanuYecKass TUHUS «DyHKIMU U TpaduKM» TECHO MEpEIuieTaeTcs C
OpYTMMHU  JIMHUSIMM ~ y4eOHOro  Kypca, IIOCKOJIbKY B  KakOM-TO  CMbICIE  3aJaéT
MOCJIEA0OBATEIbHOCTh ~ M3YyYEHHUS  MaTepuaina. V3ydeHue  CTENeHHOW, IOKa3aTesbHOM,
JOTapu(PMHUUECKON M TPUTOHOMETPUIECKUX (DYHKIIMA, UX CBOMCTB M TPapHUKOB, HCIIOJIH30BaHHE
GyHKIOUE Ui peleHust 3a7ad W3 JPYTUX YYeOHBIX MPEAMETOB M PEATbHOW >KU3HU TECHO
CBS3aHO KaK C MaTeMaTHYEeCKHM aHaJN30M, TaK U C pelIeHUEeM ypaBHEHHH u HepaBeHCTB. [Ipu



9TOM OOJIBIIOE BHUMaHWE yaenseTcs (OPMHUPOBAHMIO YMEHHUS BbIpaxaTh (popmynaMu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, HCCIEI0BATh MOMyYeHHbIE (DYHKIIUU, CTPOUTH
ux rpaduku. Matepuan 3TOH CoOJepKaTeNbHOM JIMHUM HAaleleH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIIMX BbIpaKaTh 3aBHUCHUMOCTH MEXAY BEJIMYMHAMH B pazNu4HON (opme:
aAHAIUTUYECKOW, Tpaduueckod U cioBecHOH. Ero wu3yueHue crnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHWIO W  KOHKpPETH3allHH,
UCIIOJIb30BAaHUIO aHAJIOTUH.

CopepxarenbHas uHusa «Hagana mMaTreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYI KaKk MaTeMaTH4YeCKUX, TaK U MPHUKIAJAHBIX 33/1a4, JOCTYIHBIX 00ydaromumcs,
TaK KaK y HUX IOSIBJISIETCSI BO3SMOXXHOCTh CTPOUTH I'paUKU CIOKHBIX (PYHKIUH, ONPEensiTh ux
HanOOJIbIIE M HAUMEHBIIINE 3HAUCHUS, BEIYMCIATE TUIOMAAN GUTyp U 0OBEMBI TEl, HAXOAUTh
CKOPOCTHM U YCKOpeHHs mporeccoB. JlaHHas cojepikaTelbHas JIMHUSA OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJENell peaabHBIX CHUTyalluid, MO3BOJISIET
HaXOJUTh HawIydlllee PpEHIeHHE B MPUKIAIHBIX, B TOM YHCIE COLUAIbHO-IKOHOMUYECKUX,
3a7a4yax. 3HAKOMCTBO C OCHOBaMH MaTe€MaTHYECKOI'O aHajiu3a CIOCOOCTBYET pPa3BUTHUIO
abCcTpakTHOTO, (HOPMATBLHO-IOTUYECKOTO U KPEaTUBHOTO MBIIUIEHUS, (OPMUPOBAHUIO YMEHUMN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccTBe. OOy4aromuecs
Y3HAIOT O BBIJAIOIIMXCS Pe3y/bTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMAaTUKHU KaK HAyKH, U
00 ux aBTOpax.

CopgepxarenpHo-MeTOAUYECKAsT JHUHUSA «MHOXKECTBA W JIOTMKAa» BKIIOYaeT B cels
DJIEMEHTBl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKH. TeOopeTMKO-MHOKECTBEHHBIE
IPEJICTaBICHNUs] TPOHU3BIBAIOT BECh KypC HIKOJBbHOM MaTeMaTWKH W IpejulararoT Haubosee
YHUBEpPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3fesibl MaTeMaTUKUd U €€ MPUIOKEHHUM, OHHU
CBSA3BIBAIOT Pa3HbIE MATEMAaTUYECKUE TUCLUIUIMHBI U UX IPUIOKEHU B equHOe 1enoe. [loatomy
BaXHO JIaTh BO3MOXHOCTb OOy4aroliemycst IMOHHMAaThb TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOM MaTeMaTHMKW M HCIIONb30BaTh €ro s BBIPAXKEHHMsS] CBOUX MbIcied. [Ipyrum
BaXHBIM IPU3HAKOM MaTE€MaTHKU KaK HayKH cleAyeT NMPU3HATh CBOMCTBEHHYIO € CTPOrOCTh
00OCHOBaHMH W  CJEJOBAaHUE OMNpPENENEHHBIM IpaBUJIaM TOCTPOECHUS  JIOKA3aTelbCTB.
3HAaKOMCTBO C 3JIEMEHTaMHU MaTeMaTHYeCKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBILUIEHHUS] 00yYarOUIUXCs, MO3BOJISIET UM CTPOUTH CBOU PACCYXJEHHS HAa OCHOBE JIOTMYECKHX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILJICHUSI.

B yueOHOM Kypce «Anrebpa M Hayajlla MaTeMaTUYECKOTO aHalU3a» MPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTUYECKOTO  MOJEIMPOBAHHUS,  KOTOpbIE  MpPHU3BaHbl  CHOCOOCTBOBATH
(GOpMHUPOBAHHIO HABBIKOB IOCTPOEHMSI MOJENEH pEeaJbHbIX CUTYallUd, HCCIENOBAHMS 3THUX
MoJieJlel ¢ TOMOIIBI0 ammapara anreOpbl M MaTeMaTHYecKOro aHaiu3a, HHTEpHpeTaluu
MIOJIyUYEHHBIX PE3yJabTaTOB. Takue 3aJaHus BIUIETEHBl B KaXAbI W3 pa3JIeloB INPOTrPaMMBbI,
MOCKOJIbKY BECh MaTepuai yueOHOro Kypca IIUPOKO MCIOJIB3YeTCs JJIS PELICHHs MPHKIAIHBIX
3amad. [lpu pemieHMH peanbHBIX MPAKTHYECKUX 334ad  OOydaromuecs pa3BUBAIOT
HaOJII0/IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3HPOBATh Mpobiemy. JlesaTenbHOCTh MO (OPMHUPOBAHUIO
HaBBIKOB PEILEHUs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCs B MPOIIecce U3yUeHHs BCEX TeM Yy4eOHOro
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATTN3ay.

Ha u3yuenue yuebHoro kypca «Anredpa 1 Hauana MaTeMaTHYECKOTO aHAIN3a» OTBOJIUTCS
272 4aca: B 10 kmacce — 136 vacoB (4 yaca B Henento), B 11 knacce — 136 yacoB (4 yaca B
HEJIETTIO).



PaGouas nporpamma no MareMaTuke pa3padoTaHa Ha OCHOBe:

@I'OC OO0 ot 31.05.2021 Ne 287

3akoHa PO «O06 obpazoBanuu B POy Ne 273-D3 ot 29.12.2012

®denepalibHOI 00pa30BaTEILHOM MTPOrPaMMBI OCHOBHOTO 00111ero oOpazosanwms Ne 370 ot
18.05.2023.

DenepanbHbIi IepeyeHb yUeOHNKOB, PEKOMEHIOBAHHBIX (JOMYIICHHBIX) K UCIIOJIB30BAHUIO B
o0pa3oBaTebHOM IMpoliecce

['uruennveckue TpeOOBaHUS K YCIOBHSIM 00yUeHHs B 0011e00pa30BaTEIbHBIX YUPEKACHUAX.
CanurtapHo- snuaemuosiorndeckue npasuia CanlluH.

VYcraBa MBOY rumnazus Nel r. Ilonsipusie 3opu.

OcHoBHOrO 06pa3zoBarenbHas nporpamma MBOY rumuasus Nel r. [Tonspasie 3opwu.
[Tonoxenus o padoueit nmporpamme MBOY rumnasus Nel r. [Tonsipusie 3opu.

YueOnoro mnana MbOY rumuazus Nel r. [Tonsipusie 3opu.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JlelictBuTenpHble yKcaa. PalMoHalbHble U MpPpAaLMOHAIbHbBIE YMCia. Apu(MeTHdyecKue
OIepanyy ¢ JECUCTBUTEIBHBIMU 4YHciIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCICHUS, IpaBWIa OKPYIJIEHMs, MPUKUJKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom HeroTona. Mcnonbs3oBanue noaxoasieit popmbl
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIECHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHHus! M HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE IpPeoOpa3oBaHUsA. Y paBHEHHE, KOPEHb YpPaBHEHHS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LIETIbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM NEpeMEHHOH. JleneHne MHOrouwieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddumnmentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUSI T0KA3aTEIbHBIX YPABHEHU.

[Tpeobpa3zoBanue BbIpaKeHHH, ColepKalIiX Jorapudmal.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHoMeTpuueckue (opmynsl. [Ipeobpa3oBaHne TPUTOHOMETPHUUECKHUX
BBIPAKECHMI. Pelienre TpuroHoMeTpuYeCKUX ypaBHEHHI.

Pewenne cucrem NMHEMHBIX ypaBHEHUM. Marpuina CUCTEMBl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro Ie€OMETPUUYECKUH CMBICI M CBOMCTBA, BBIYMCIEHUE €T0
3HA4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHeHUU. Pemenue
MPUKJIAIHBIX 3a]]a4 ¢ OMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanrue mocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONPEAETUTENCH.

IlocTpoeHrne MaTeMaTHYEeCKUX MOJEJECH peaJbHOM CUTyallUH C IOMOILBI) YPaBHEHUH U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUMH M HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKHX 3a1ad U
3a/1a4 U3 pa3InYHBIX 00JIaCTEH HAYKU U PeaIbHOM KU3HH.

DOyHKUUH U rpadpuKu

OyHKMs, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatnblie ¢ynxiuu. Kommosuius
byakuumid. ['paduk Gyakuu. InemeHTapHble TpeoOpa3zoBanus rpaduKoB PyHKITUH.



OO6nactp onpeneneHuss U MHOXKeCTBO 3HadeHu# ¢yHkuun. Hym gynakmuu. [Ipomexytku
3HaKonocTosHcTBa. YETHbie M HeuéTHble QyHKUMU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U APOOHO-TMHEHHAS PYHKIMH. DIIEMEHTapHOE UCCIIEIOBAHNUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[Toka3zarenbHas U gorapudmuyueckas GyHKIHH, UX CBOiicTBa U rpaduku. Mcnonb3oBanue
rpaduKoB QYHKIUH I pelIeHNsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OMNpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

OyHKIIMOHAIBHBIE 3aBUCHMOCTH B pEJIbHBIX IpoIieccax U siBieHusX. [ paduku pearbHBIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHaJiu3a OECKOHEUHO MaJbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUECKOW MpPOrpecCui.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcno e. dopMmyrna CIOXKHBIX MPOLEHTOB.
Hcronbs30BaHne NPOTpeccun JUisl pelIEHUs PEAVIbHBIX 3a]a4 IPUKIIATHOTO XapaKkTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. ToOukw pas3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpEepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUIsl peIIeHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HEeNpephIBHBIX (QYHKIIUH AJIs peleHus 3a1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHo:kecTBa M JIOTHKA

MHOXeCTBO, Onepalvy HaJ, MHOXECTBAMU M WX CBOMCTBa. Jluarpammel Ditiepa—Benna.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Julisd ONMCaHUs peajbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KJIACC

Yuciaa 1 BLIYMCTIEHUS

Harypanbabie u 1mensle uncna. [IpumeHeHHMEe NPU3HAKOB JEIMMOCTH LEJIBIX YHCEll,
HanOospmmi oot nemutens (nanee — HOJl) m Hanmensee obmee kpatHoe (mamee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKHIa 115 pereHus 3a1a4 B IEIbIX YUCIIaXx.

KommuiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO 4Yuciia. ApupMETHUECKHE ONEpaluu ¢ KOMIUIEKCHBIME Ynciamu. M300paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIMHATHOM miiockocTh. @opmyna MyaBpa. KopHu N-oii cTenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX YHced UIs peleHus (QU3M4YecKux u
r€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UpPPaIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPAaBHEHHH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MATEeMAaTHYECKUX 3aJad U
3aJa4 M3 Pa3MYHBIX OO0JIACTeH HAayKHM M pPEAITbHON JKW3HM, WHTEPIPETALHUsS IOyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHUH H HepaBeHCTB. [paduueckue MeTombl
peleHus 3a1a4 ¢ mapaMeTpaMH.

Ucnonbs3zoBanue rpadukoB (QPyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUHU 3a/1a4 U3 IPYruX yUeOHbBIX MPEAMETOB U pealbHOM KU3HU.

Hauyana maTemMaTn4yeckoro aHajamsa

[TpuMeHeHne MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHne NpPOW3BOMHOM [UISl HAxXOKJECHHs HAWIYYIIEro pPEIICHWS B IPHUKIAIHBIX
3ajadax, JJIs OIpEeNesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Wuterpan. I'eomeTpruueckuii cMplca MHTErpasia. Berunciaenne onpenenéHHOro nHTerpaia
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHue uWHTerpana Uil HAXOXKAEHUS IUIOMAaAed IJIOoCKUX @uryp u o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBAaHUE
peabHBIX MPOLIECCOB C MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUMU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAJIbHBIMA WHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKONM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHHUSIM POCCHUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUYECKOr0 MOBEACHUS, CBI3AHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKH U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO;

4) 3cTeTH4YeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (3/10pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
buznyecKoe COBEPIIEHCTBOBAHHE MTPH 3aHATHSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYNy, OCO3HAHUE IIEHHOCTH TPYIO0JI00Us, UHTEpEC K pa3IuuHbIM cepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTHdeckoMy oOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpPhl, TOHUMAaHWE BIHSHUS COIHAIBHO-
HPKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMANbHOM Cpelbl, OCO3HAHUE
00aTbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’KaIoLIel cpelbl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU WX BO3MOXXHBIX TOCJIEACTBUN JJIsI OKPYXKAIOLIEH CpeIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHUPOBAHHOCTE  MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTENbHOCTH, 3TAllOB €€ pa3BUTHS U 3HAYMMOCTHU JUIsl pa3BUTHS LIMBUIIM3ALINY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE INPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
YCTAHABJIMBATh CYHIECTBEHHBIA MpPHU3HAK KIACCU(PHUKAIMHA, OCHOBAaHHA JUIA OOOOIICHHUS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOpEeYUs B (akrax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JIeNIaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKII0YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsiMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh CHoco0 pemieHns YydeOHOM 3adauu (CpaBHHMBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHE, MpoOIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo OOBEeKTa, SIBJIEHUS, IPOLIECCa, BBISBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYyITUpPOBaTH 000OIIEHNS U BBIBOJBI [0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE MPOIIECcCa, a TAK)KE BBIIBUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE€(PUIMUTH MHPOPMALUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC MU IS
peLIeHMs 3a]1a4u;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3jIMYHBIX THUIIOB, AHAJIM3HPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IPECTaBICHHUS;



CTPYKTypUpOBaThb  MH(QOpPMALMIO, MPEICTaBIATH €€ B  pa3IMuHbIX  (opMmax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb TIMOACHCHUA II0 XOAY pCHICHHUA 3adadd, KOMMCHTHPOBATH HOJIy‘-ICHHBIfI
pe3yibTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMbI, TPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHajIora, O6Hap}’)KI/IBaTI> pasiiniue U CXoAaCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM nHpopManuu.

CaMOKOHTPOJIb, JMOIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3YyIbTaTOB, BIAAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHUS MaTEMaTUUECKOH 3a7auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa MEId M YCIOBHSIM, OOBSICHATH NPUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3yJIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelmieHMH y4eOHBIX 3a/1a4y, NpPUHUMATh IeJIb COBMECTHOM JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeaessiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4IEHaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYJIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonmy obOydenuss B 10 kJjacce oOydarOImMIACS MOTYYUT CICIYIONIME MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa ¥ Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIeprUoAnYecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI JJIs PEIICHUs MPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

NPUMEHSTh TPUOMIKEHHBIC BBIYMCICHUS, MpaBUIa OKPYTJICHHS, MPHUKUAKY M OILCHKY
pe3yJibTaTa BBIYUCIICHHUI;

CBOOOZHO OMNEpUPOBATH MOHSATHUEM: CTEMEeHb C IIeJIbIM TOKa3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN ISl PEIIeHHs MPaKTHYEeCKUX 3a7ad U
MIPEICTABJICHUS JTAHHBIX;

CBOOOHO ONEPUPOBAThH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpaJIbHOM CTEINEHU;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTelNeM;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: JorapudmM 4Yucia, NECATHYHbIE M HATypajbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATHSMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAaHIE€HC YHMCIIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YUCIOBOTO apryMEHTa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJAHO  ONEpUpPOBaTH  MOHATHSMHU:  TOXJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEACTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIE METOABl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIlMOHATBHBIX
ypaBHEHUH, TPUMEHSITH METO/I UHTEPBAJIOB IS PEIIICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMU KOO UIIMEHTaMH, KOPHH MHOTOYICHA, MPUMEHSTHh JeJeHHEe MHOTro4YieHa Ha
MHOT'OWJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera s pemienus 3aaay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAeuTeNb, MaTpullbl 2 X 2 U €ro TEOMETPUYECKHM CMBICI, HCMOJb30BATh CBONCTBA
onpenenuTens 2 X 2 Ui BBIYUCIEHUS €r0 3HAUCHUS, MPUMEHITh OMPEIEIUTENN s PEeUIeHUs
CHUCTEMBbI JIMHEHHBIX YpaBHEHUM, MOJAEIHUPOBATH PEAIbHBbIE CUTYallMd C TMOMOIIBIO CHUCTEMBbI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
oTpeeNuTeNel, UHTePIPETUPOBATh MOTYYECHHbIN pe3ynbTar;

UCIIONIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMHU ISl MPpeoOpa30BaHusl BBIPAKEHU;

BBIMIOJHATh ~ MPEOOPa30BaHUS YHCIOBBIX  BBIPAKEHUH, COAEpXKAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA  JIOTapu(pMOB i  IpeoOpa3oBaHus  JIOTapU(PMUUYECKUX
BBIPAKECHMUI;

CBOOOAHO  OMEpUPOBaTH  MOHATHSIMH:  HPPANHMOHANBHBIE,  IOKa3aTelbHBIE U
JorapuMuUecKue ypaBHEHHMsI, HAXOJUTh WX PELICHHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBICE  TpUTOHOMETpHuYeckue (GopMmyisl  [UIsl  TpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUH;



CBOOOZHO OMEpPUPOBATH TMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, TMPUMEHSTH
HE00XouMbIe (POPMYIIBI TSl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIEIOBaTh IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
obpatHble (QYyHKIIUH, KOMIO3ULMs (PyHKIUH, rpaduk (QYHKIUH, BBIMOJHITH 3JIEMEHTAPHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OMEpPUPOBATh MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIHMH, NEPUOAMYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl U MHHHMYMBI (YHKIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresnemM, rpaQuk cTerneHHOW (YHKIMH C HAaTypalbHBIM W LENBIM IOKaszareiaem, rpaduk
KOpPHsI N-O CTeNeHH KaK PYHKIIMH OOpaTHOW CTENEHH C HATYpallbHbIM ITOKa3aTeleM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOZHO OMEpUPOBATh MOHATUSMH: MOKa3aTelbHasi U jorapupmudeckas (QyHKIUHU, UX
CBO¥CTBA U rpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pelICHHs YpaBHEHMIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMU: TPHUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeIeHUe
TPUTOHOMETPHUYECKUX (DYHKIIUIH YMCIIOBOTO apTyMEHTa;

UCTOJIb30BaTh rpaduku (QyHKIMM A7 MCClIeIoBaHMs MPOLIECCOB M 3aBUCHUMOCTEH INpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HM, BbIpaxaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: apupMeTHUYecKass U TeoMeTpUUecKasl MPOrpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MIPOTPECCHH JUTS PEIICHUS PEATBbHBIX 33/1a4 MPUKIAHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATH  MOHATHUSMH:  IOCIEAOBAaTENbHOCTh, CHOCOOBI  3a/aHUS
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE M OPaHUYEHHBIE MTOCIIEA0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHam3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHSMH: HEMpPEpBIBHBIC (YHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHY, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHas Ha OTpe3Ke, NPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHas K rpaduky QpyHKINY;

BBIYUCIISAT TPOU3BOJHBIE CYMMBI, TPOU3BEICHHS, YaCTHOTO W KOMIIO3UIIMH JBYX
GbyHKIMI, 3HaTh MPOU3BOJHBIC AIEMEHTAPHBIX (PYHKIINIA;

HCIIOJIb30BaTh T€OMETPUUYECKUN M PU3NYECKUIT CMBICI TPOU3BOIHOM JUIsl pEeIlIeHUs 3a1ay.

MHuoxecTBa M JIOTHKA:

CBOOOIHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEPALIUU HaJl MHOKECTBAMH;



HCIIOJIb30BaTh TEOPETUKO-MHOKCCTBEHHBIN anmapar sl ONHCAaHUS PEaJbHBIX IPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMH: OIpEIeSieHHe, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kJiacce 0Oy4aroIIMiiCsi MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HATYypaJIbHbIX M LENbIX YHMCEJ, UCIIOJIb30BaTh NMPU3HAKU Aeaumoctu nensix yucen, HOJ[ u HOK
HaTypaJIbHBIX YMCEJl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKnia;

CcBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa MO MOJYJII0, 3aUChIBAaTh HATypajbHbIC YHCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS] M HEPABEHCTBA!

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH NMpH pelIeHNH TPUTOHOMETPUUYECKOT'O YPaBHEHHUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, IPUMEHATH
HeoOxoauMble (POPMYJIbI IJIs1 pELIEHHsS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PELIECHU CUCTEMBI U COBOKYITHOCTEH
palMOHANIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEeCKue |
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

NPUMEHSTh TpadudecKrue METObI JUIsl PEIlICHUs] YPAaBHEHUI 1 HEPABEHCTB, a TAKXKe 3a1a4
C IapaMeTpaMy;

MOJIEIUPOBATh peAJbHbIE CUTYallMM Ha s3bIKe aireOpbl, COCTAaBJIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJau4d, HCCIEAOBATH IIOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAHUEM armapaTa anreOpbl, HHTEpIPETUPOBATh MOJIYUYE€HHBIN pe3yabTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOULIbIO 3JEMEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTpPOUTh TeOoMEeTpHYeckre oOpa3bl ypaBHEHHMH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMU: TPAUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

NPUMEHATH QYHKIMU 11 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX POLIECCOB.

Havajia MmaTeMaTH4eCKOI0 aHAJIM3A:

UCMOJb30BaTh MPOM3BOJIHYIO JUIsl HCCIENOBaHHMA (DYHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOoJIblIIee U HAaUMEHbIIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIF30BATh MPOU3BOAHYIO UISI HAXOXICHUS HAWIYYIIEro PEIICHHs B MPHUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JAJs ONPEACICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 GOPMYIION UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHIATUAMU: IEPBOOOPA3HAsI, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mno ¢opmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMH MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB u
TeM NPOrpaMMbl

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThbI

OcHOBHBIE BUIBI
IeATeJLHOCTH.

DJIeKTPOHHbIE
(undposbie)
Oobpa3oBarte/ibHbIE

pecypchl

MHO0XK€ECTBO IEHCTBUTEIBHBIX
gucesl. MHOTOUIEHBI.
PaunonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHENHBIX YPAaBHEHUN

24

Hcnoab3oBaTh
TEOPETUKO-
MHO>KECTBEHHBIHN
anmapar Jijisi ONMCaHus
X0J1a PEeIICHUs
MaTeMaTHYECKUX
3aJ1a4, a TAKKe
peanbHBIX MPOLIECCOB U
SIBIICHUM.
Onepuposarsb
MOHATHSIMU.
palMoHaIbHOE YUCIIO,
OecKoHeuHas
nepuoandeckas a1poob,
MIPOIICHTHI,
UppALMOHATIBHOE U
INEUCTBUTEIBHOE
YHUCJIO0; MOIYJb
JNEUCTBUTEIILHOTO
YlClia; HCIO0JIb30BaTh
ATHU TIOHATHS TIPH
MIPOBEACHUU
paccyXIeHuil 1
JIOKa3aTeIIbCTB,
NPUMEHATH IpOo0H 1
MPOLIEHTHI JIst
pEeLIEeHHS] TPUKJIIATHBIX




3a/1a4 U3 pa3InyHbIX
OTpaciieil 3HaHUHN U
peaIbHOM KU3HU.
Hcnoan3oBarh
MPpUOTKEHHBIS
BBIYHMCIICHHUS], IPABUIIA
OKPYIJICHUS], IPUKUAKY
U OLIEHKY pe3yJjbTaTa
BBIYMCIICHHI.
IIpumeHsaTH
pa3InYHbIE METO/BI
penieHus
palMOHAIbHBIX U
JIpOOHO-PALIMOHATIEHBIX
YPaBHEHUI; a TaKKe
METO/ HHTEPBAJIOB JJIsI
pelIeHus: HEpaBEHCTB.
OmnepupoBarb
NOHATUSMMU:
MHOT'OWIEH OT OJTHOH
[IEPEMEHHOM, €T0
KOpPHU; MPUMEHATH
JIeJIEHUE MHOTOWJIEHA
Ha MHOTOYJIEH C
OCTaTKOM, TEOPEMY
be3y u reopemy Buera
JUISL pellieHus 3aau.
OmnepupoBarsb
NMOHATHSAMM: CUCTEMA
JIMHEWHBIX YPABHEHUH,
MaTpHUILa,
ONPEIEIUTEID
MaTpUIbIL.
Hcnoas3oBatb




CBOMCTBA
OnpeneauTeNst 2X2 st
BBIUHCIICHUS €T0
3HA4YCHUS, IPUMEHSATh
OTIpEeACTUTENHN IS
pEIIeHUs] CUCTEMBI
JIMHEHHBIX YpaBHCHUH.
MopaenupoBarthb
pealibHbIE CUTYAIINH C
MTOMOIIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUH,
HCCJIeI0BATH
MOCTPOCHHBIE MOJIEIU C
MTOMOIIIBIO MATPHIL
ONpeAeIUTENCH,
HHTEPNPETUPOBATH
MOJIYYEHHBIN pe3ysIbTaT

OyHKIUHU U TpadUKH.
CrenenHast GyHKIHUS C LIETBIM
nokasaresaeM

12

Onepuposarsn
NOHATUAMU: QYHKIHUSA,
CIOCOOBI 3a1aHUs
(GYHKIMH; B3aUMHO
oOpaTHbIe PYHKIIUH,
KOMITO3UIUS (PYHKIIHIH,
rpaduk QyHKIHH,
00J1acTh OTpeIeTICHUs 1
MHOYECTBO 3HaUCHH
GbyHKIUY, HYIIN
(bYyHKINHU, TPOMEKYTKH
3HaKOTIOCTOSTHCTBA,
JIMHEHas,
KBaJpaTuyHasi, IpoOHO-
JIMHEWHAs U CTEIICHHAs

byHKIHH.
BeInmoaHaATH




AJIeMEHTapHbIE
npeoOpa3oBaHus
rpadukoB GyHKIIHIA.
3HaTh U yMeTh
AOKA3bIBATH YETHOCTh
WJIA HEYETHOCTh
bynxuun,
NEPUOANYHOCTD
(GyHKIIUN, HAXOAUTh
IIPOMEXYTKH
MOHOTOHHOCTHU
(YHKIIUN, MAKCUMYMBI
Y MUHHUMYMBI
¢byHKInu, HanbobIIeE
Y HauMEHbIIee
3HaYeHue QYHKIUU Ha
IIPOMEXKYTKE.
®opMyJIMpOBATH H
WIIOCTPUPOBATH
rpaguyecKH CBOKCTBA
JIMHENHOM,
KBaJPaTUYHOM,
JIPOOHO-THHEHHOHN U
CTETIEHHOMN (YHKITHIA.
Bripaxars
¢popmynamu
3aBUCHUMOCTH MEXITY
BEJIMYMHAMHU.

3HaTh onpeneneHne U
CBOICTBA CTEIECHHU C
LIEJIBIM TI0Ka3aTeNIeM;
noaxoAsmIyo Gopmy
3anucu
JIEHCTBUTENIbHBIX YHCET




Apudmerndeckuil KOpeHb N-0i
creneHu. MppanvoHanbHbIe 15
ypaBHEHHS.

[Noxa3zaTenpHast GyHKIHSL. 10
IToka3arenbHble ypaBHEHUs

JUIs pelIeHus
IIPaKTUYECKUX 3a7a4 U
IIPEJCTaBICHUS
JTAHHBIX
®opMy.IMpPOBATh,
3aNHCBIBATH B
CHMBOJIMYECKOMI
(opme 1 UCHIOIB30BATH
CBOMCTBA KOpHs N-0
CTEIEHU JUIs
peoOpa3oBaHUs
BBIPAYKECHHUIA.
Haxoauthb pemenus
UppanoHaIbHBIX
YpPaBHEHUH € TOMOUIBIO
PaBHOCHIIBHBIX
MEPEX0/I0B WU
OCYILIECTBIISAS IPOBEPKY
KOpHEH.
Crpouts rpapux
GyHKIIUU KOpHSA N-0i
CTETEeHU KaK
oOpaTHOM aist
(GYHKIIHU CTETIEHH C
HaTYypaJbHBIM
IIOKa3aTeneM

®opmyIMpOBaTH
onpeeieHUe CTEIICHU
C palMOHAIILHBIM
ITOKA3aTeJIEeM.
BrimosssTe
npeoOpa3oBaHUs
YHUCJIOBBIX BBIPAKECHUN,




COJIEp>KaIINX CTEIeHH
C palMOHAJIbHBIM
MOKa3aTeJIeM.
Hcnoan3oBarh
undgpoBbie pecypchbl
JUISL IOCTPOCHUS
rpaduka
MOKa3aTeIbHON
GYHKIIUY U U3YYCHUS
€€ CBONCTB.
Haxonuth pemenust
MOKa3aTeIbHBIX
YpaBHEHUU U

HCPABCHCTB.

Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHEeHUS

18

JaBarhb onpenejieHue
norapudma yucna;
JECSTUYHOTO U
HATYpaJIbHOTO
Jorapudma.
Hcnoan3oBarh
CBOMCTBa Jlorapu(pmMoB
TSt IpeoOpa3oBaHus
JorapupMHUUECKUX
BBIPA)KCHU.
Crponts rpapux
JorapuMUIeCcKOM
(GYHKITIH KaK
oOpaTHO# K
MoKa3aTeIbHON U
UCIIOJIb30BaTh
CBOMCTBA
JorapuMUIECKOM
(byHKIMU 1715 pelIeHust




3a/1ad4.
HaxoauTsp perieHus

norapuMUIECKHX
YPaBHEHUH C
IIOMOUIBIO
PaBHOCHUJIBHBIX
MEPEeX0/I0B WU
OCYILIECTBIISIS
MIPOBEPKY KOpPHEH.

Tpuronomerpuueckue

BBIPAKECHUS U YPABHEHUS

22

JdaBaTh onpeneseHust
CHUHYCa, KOCHHYCA,
TaHI'€HCA U KOTaHIeHca
YHUCJIOBOI'O apryMEHTa;
a TaKKe apKCUHYCA,
apKKOCHHYCa U
apKTaHI€HCa YUCIIa.
IIpuMeHATH OCHOBHBIE
TPUTOHOMETPUYECKHE
bopMyIbl ISt
npeoOpa3oBaHus
TPUTOHOMETPUYECKHUX
BBIPAKCHUM.
IIpumeHnsaTs
bopmyb
TPUTOHOMETPHH IS
pelIeHrs OCHOBHBIX
TUIIOB
TPUTOHOMETPUYECKHX

YpaBHEHUU.

ITocaenoBaTenbHOCTH U
MIPOTPECCUH

10

OnepupoBarb
NOHATUSMMU:
MOCJIEI0BATEIbHOCTb,




CIOCOOBI 3aJaHUS
IIOCJIEIOBATEIILHOCTEH;
MOHOTOHHBIE U
OrpaHUYCHHbBIC
MOCE0BATEIbHOCTH;
HCCJIeI0BATH
MOCIEI0BATEIbHOCTH
Ha MOHOTOHHOCTh U
OTPaHUYECHHOCT.
[Tonyuars
MpeACTaBICHUE 00
OCHOBHBIX HJCAX
aHanM3a OECKOHEYHO
MaJIbIX.

JdaBaTh onpenesenue
apu(pMETHIECKON U
r€OMETPUYECKON
MIPOTPECCHH.
Jloka3pIBaTh CBOMCTBA
apu(pMETHIECKON U
r€OMETPUYECKON
MPOTPECCUU, HAXOTUTh
CyMMY YJICHOB
MIPOTPECCHH, a TAKXKE
CyMMY YJICHOB
OECKOHEYHO
yObIBatoIeit
r€OMETPUYECKOMN
MIPOTPECCHUHU.
Hcnoab3oBaTh
MIPOTPECCUU AJIS
peleHus 3a1a4
MIPUKJIATHOTO
Xapakrep.




oo

HenpepsiBable QyHKINN.
[IponsBonHas

20

IIpumeHaTs
(bopMyITy CIIOKHBIX
IIPOLIEHTOB IS
peleHus 3a1a4 U3
pealbHOM NPAKTUKH

OnepupoBarb
NOHATHAMU: QYHKIUSA
HEenpephIBHAsI HA
OTpe3Ke, TOUKa
paspbiBa QyHKIUH,
acuMIIToTa rpaduka
byHKIIH.

IIpuMeHsATH CBOMCTBA
HEIPEPBIBHBIX
GYHKIUH 115 pereHust
3az1ad.

Omnepuposarsb
NMOHATHUSIMU: TIEPBast U
BTOpasi IPOU3BOJIHbIE
(GyHKIMU; TOHUMATh
(bu3UYecKuil U
reOMETPUYECKUI
CMBICII ITIPOU3BOHOIM;
3alHChIBaTh YPABHEHHE
KacaTeJIbHOM.
BoeruncasarTs
MIPOU3BOJIHBIE CYMMBI,
IIPOU3BEACHNUS,
YaCTHOTO U CJIOKHOU
byHKIHN.

HN3y4aTh npon3BOIHbIE
AJIEMEHTaPHBIX

byHKIHHA.




[ToBTOpenue, 06001IEHNE,
cHUCTEMaTH3alMs 3HAHWI

Hcnoan3oBarh
FeOMETPUYECKUH U
buznyecKuil CMbICHT
MIPOU3BOTHOM ISt
pelieHus 3a1ad.

MopaenupoBaThb
peanbHbIE CUTYyallul Ha
SI3BIKE aNreOphl,
COCTABJATH
BBIpa)KEHUS,
YpaBHEHHS,
HEpaBEHCTBA U MX
CHCTEMBI TI0 YCIOBHUIO
3aJjauu, MCCJIe0BATh
MOCTPOSHHBIE MOJIEIH C
UCMOJIb30BaHUEM
anmnapara anreOpsl.
IIpumensTe QyHKIMH
JUTS. MOJISITUPOBAHUS
UCCIIEI0BaHUS
peaTbHBIX MPOIECCOB.
Pemates npuknaaase

3aJla4M, B TOM YHCJIE
COLMAILHO-
SKOHOMHMYECKOTO U
¢buznveckoro
Xapakrtepa,
CpelICTBaMH aJIreopbl
M MaTeMaTHYECKOTO
aHaJIM3a.

OBIIEE KOJIMYECTBO YACOB I10
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[NPOT'PAMME




11 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB U
TeM MPOrpaMMbl

HccnenoBanue GyHKIMH C
MIOMOUIBbIO IPOU3BOIHON

KoaunuecTBO 4acoB

Bcero
padoThI

22 1

KonTposbHbie

IIpakTn4yeckue
padoTshI

OCHOBHBIE BUIEI
JESITENLHOCTH.

Ctpourts rpapux
KOMITO3ULINH (PYHKIIMIA
C TIOMOUIBIO
3JIEMEHTApPHOI O
UCCIIEIOBaHUS U
CBOWCTB KOMITO3UIUH.
Crpoutn
reOMeTpHYECKUe
00pa3bl ypaBHEHUH U
HEpaBEHCTB Ha
KOOPIAMHATHOM
TUTOCKOCTH.
HUcnoub3oBarb
IIPOM3BOIHYIO ISt
UCCIIEIOBaHMS
byHKIIUMA HA
MOHOTOHHOCTb U
IKCTPEMYMBI;
HAXOIUTH
HauOoJbIIee U
HalMEHbIIIee
3HaueHus: QyHKIUU
HETpEephIBHON Ha
OTpE3KE;

Crtpoursb rpaduku
byHKIMA HA
OCHOBAaHHUHU

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl




MPOBEAEHHOTO
UCCJIeI0BAHMUS.
HUcnoab3oBarb
MPOU3BOHYIO JIJIst
HAaXO0KJICHUS
HAWJTYYIIEro PEIICHUs
B [IPUKJIAJHBIX, B TOM
YHUCJIE COLUATBLHO-
3KOHOMHUYECKHX,
3a/a4uax, JJis
onpeeIeHus
CKOPOCTH U
YCKOPEHHMs IIpoLecca,
3aJaHHOTO (POPMYIIOH
WU TpadUKOM.
IHonyyars

NMpeACTaBJIeHHE O
MIPUMEHEHNU
MIPOU3BOIHON B
Pa3IMYHBIX OTPACIAX
3HAHUM.

[lepBooOpa3Hast u UHTETpa

12

OmnepupoBarsb
NOHATHSMHU:
nepBooOpa3Hasi u
ONPEAECIIEHHBIN
nHrerpa. Haxonurs
nepBoOOpa3HbIe
3JIeMEHTapHBIX
byHKIMH 1
BBIUNCIISTH UHTETPAJ
no ¢popmyne Hetorona
— JleitGHuA.
Haxoauts niomagu




IJIOCKUX QUTYp H
00BEMBI TEI ¢
MOMOIIbIO
ONPEAEIEHHOTO
UHTETpaa.
3HAKOMHUTBCS C
MaTeMaTH4eCKUM
MOJICTTHPOBAHUEM HA
npuMepe
G hepeHIMATBEHBIX
ypaBHEHUH.
Moayuyars

IIPEICTABIICHUE O
3HA4YCHUU BBEJCHUS
MOHATHUS UHTErpaja
B Pa3BUTHHU
MaTEeMaTUKH

I'paduku TpUrOHOMETPHUUECKUX
¢ynkuunii. Tpuronomerpuueckue
HEPABEHCTBA

14

Hcnoab3oBarb
nuppoBkIe pecypcesl
JUISL IOCTPOEHUS
rpaduKoB
TPUTOHOMETPUUECKUX
(GYHKIMU ¥ U3YYEHUS
HUX CBOWCTB.

Pemarns
TPUTOHOMETPHUUECKHE
YpaBHEHUS U
OCYIIECTBISATH 0TOOP
KOpHEH C IIOMOIIBIO
TPUTOHOMETPUUYECKOM
OKPY’KHOCTH.
IIpumeHsATH

(bopmyIbI




HppaunoHansHble,
MOKa3aTeNbHbIE U

norapu(MuIecKue HEPABEHCTBA

24

TPUTOHOMETPHUH JJIS
peH.IeHI/ISI OCHOBHBIX
THUIIOB
TpI/II‘OHOMeTpI/I‘-IeCKI/IX
HEPaBEHCTB.
HUcnoan3oBaTh

n¢poBkIe pecypcsl
JUISL IOCTPOEHUS U
UCCJIEJIOBAHUS
rpaduKoB QYHKIUH.
IIpuMeHATH CBOMCTBA
II0Ka3aTeIbHON U
norapudmmaeckoin
(GyHKIUH K peleHuo
MOKa3aTeNbHbIX U
J0rapupMHUECKUX
HEPaBEHCTB.
O0ocHoBaTth
PaBHOCHJILHOCTb
NIEPEXOJI0B.
Pemats
UppaloOHaIbHbIE
HEpaBEeHCTBA.
HUcnoab3oBarb
rpaduueckue
METO/IbI U CBOMCTBA
BXOJSILINX B
YPaBHEHHUE WIH
HEPABEHCTBO

byHKIMA 1715
pelIeHus 3a1a4n

Komriuiekcurle ynciia

10

OnepupoBarnb




NOHATHAMU:
KOMILUIEKCHOE YHCIIO U
MHOX€ECTBO
KOMILJICKCHBIX YHCE.
IIpencraBiasaTh
KOMILJIEKCHBIC YMCIIa B
anre0panvecKou u
TPUTOHOMETPUYECKON
dhopme. BbIMOJHATH
apupMeTHIecKue
OIepaLuU C HUMH.
HN3o0paxatsh
KOMILJIEKCHBIE YnCIIa
Ha KOOPJMHATHON
IUIOCKOCTH.
IIpuMmensaTs
¢dopmyiny Myaspa u
HOJTy4aTh
IPEJICTaBICHUE O
KOpHSX N-0i1
CTETICHU W3
KOMILJIEKCHOT'O
qucia.
3HAKOMHUTBCA C
npuMepaMu
MIPUMEHEHHS
KOMIUIEKCHBIX Y CEeT
TUTSL pEeIICHUS
reOMETPUYECKUX U
¢bu3nveckux 3anau

HatypanbHble u 1emnbie yncna

10

OnepupoBarnb
NOHATHSIMU:




HaTypaJIbHOE U LIETI0e
YHCII0, MHOXKECTBO
HaTypaJbHbIX YHUCEIL.
Hcnoab3oBaTh
NMPU3HAKH JETUMOCTU
LIENIBIX YHCEN; OCTATKH
o moxayito; HOJl u
HOK HnarypanbabIx
YHCEIT; AITOPUTM
EBxnupa s pemenus
3ajady.

3anuchbiBaTh

HAaTypaJbHbIC YHUCJIa
B pa3JIMYHbIX
IMO3MITMOHHBIX
CHUCTEMax
CUHCJICHUA.

Cucrembl palluOHAIbHBIX,
MPPALMOHATIBHBIX
MOKa3aTeNbHBIX U
Jorapu(MUUECKUX YpaBHEHUN

12

OnepupoBarsb
NMOHATHUSIMH: CUCTEMA
Y COBOKYITHOCTH
YpaBHEHUU U
HEPABEHCTB; pEIICHUE
CUCTEMBI WIIN
COBOKYIIHOCTH;
PaBHOCHJIBHBIE
CUCTEMBI U CUCTEMBI-
CIIEICTBUSL.
Haxoauts pemenus
CUCTEM U
COBOKYITHOCTEM
LEJIBIX
palOHAJIbHBIX,
UPpALMOHAIIBHBIX,




3agauu ¢ mapaMeTpaMu

16

MOKa3aTeNbHbIX U
norapupMUIECKUX
ypaBHEHUH U
HEPaBEHCTB.
I[IpuMeHSITH CUCTEMBI
YpaBHEHUH K
PELICHUIO TEKCTOBBIX
3a/1a4 U3 pa3InuHbIX
obJyacTei 3HAaHUH 1
pEabHOM )KU3HU;
HHTEPNpPeTHPOBATH
MOJTyYCHHBIC
peleHusl.
HUcnoan3oBars

U(PPOBBIE PECYPCHI.

Bei0upars crioco6
peleHus
palMOHAIbHBIX,
UPpaLMOHATIbHBIX,
NIOKa3aTeNbHbIX,
Jgorapu(pMHUUECKUX U
TPUTOHOMETPUUECKHUX
ypaBHEHUU U
HEPABEHCTB,
coJieprKaliuxX MOTyJIn
U TapaMeTpbl
IIpuMeHsaTh
rpadudeckue u
aQHAIUTUYECKUE
METO/IbI ISl pELICHUS
ypaBHEHUU U
HEPABEHCTB C
napamMeTpami, a
TaK)Ke€ MCCIEA0BaHNE




[ToBTOpenue, 06001IeHNE,
cHUCTeEMaTH3alMs 3HaHWI

16

dbyHKIMA MeToIaMuU
MaTeMaTHYECKOTO
aHam3a.

Crpourb u

HCCJIe0BATH
MaTeMaTUYECKHe
MOJIEIH pealIbHbIX
CUTYalHil C
HOMOIIbIO
YpaBHEHUH,
HEPABEHCTB U
CHUCTEM C
napaMeTpamH.

MopaeaupoBarthb
peasbHbIE CUTYaAIH
Ha SI3bIKE anreOphl,
COCTABJIATH
BBIpa)KEHMUS,
ypaBHEHHS,
HEpaBEHCTBA U MX
CHCTEMBI IO yCIIOBUIO
3aJauu, MCCJIe0BaTh
MIOCTPOECHHBIE MOJIENN
C UCIOJIb30BaHUEM
anmnapara ajnreOphl.
IpumMensaTs QyHKINH
JUTSE MOJICTTUPOBAHHYS 1
UCCIIEIOBaHUS
peabHBIX MIPOLECCOB.
Pemarb

NPUKJIAHBIC 3a/1a4H,
B TOM YHCIIE
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COLIMAIIbHO-
SKOHOMHUYECKOTO U
(buzmyeckoro
Xapakrepa,
CpeACTBaMU alreOpsl
U MaTeMaTUYECKOTO
aHanmm3a







IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiieckue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypesI
1 [[MHOkeCTBO, OnIE€palii HaJl MHOYKECTBAMHU 1
U UX CBOICTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
amnmnapara J1Jis pelieHus 3a1a4
PanmonanbHble yncna. OOBIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
Pannonansublie yncna. OObIKHOBEHHBIE U
5 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
6 [Ipumenenue npobeit 1 MPOLEHTOB JIst 1
pelIeHns MpUKJIaJIHbIX 3a1a4
7 [Ipumenenue apoGeit U NPOLIEHTOB IS 1
pelIeHns TPUKIAIHBIX 3a7a4
8 JleicTBuTenbHBIC UKclia. PaimonanbHbIe U 1
VppalOHaJIbHbIE YHCIIa
9 ApudmeTnueckne onepauu c 1
JIEHCTBUTEIIbHBIMU YU CIIAMU
10 Moaynb AEHCTBUTENBHOIO YHCIIA U €70 1

CBOMCTBA




11

[TpuGnuxEHHbBIE BEIYMCICHUS, IPaBHIIA
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHoOrowieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOro4JeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

17
18

Pemenue cucreM TMHEWHBIX ypaBHEHUN

Pemenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuiia cucteMsbl TUHEMHBIX YPaBHEHUH.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

21

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUIN
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHcTeMBI
JMHENUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

OO6nacTb onpeneneHuss 1 MHOKECTBO
3HaueHu# QpyHkuuu. Hynu ¢pyHkum.
[IpomexXyTKH 3HAaK OCTOSHCTBA

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBI (QYHKIIHH.
Haubosnpiiee u HanMeHblIee 3HAYCHUE
(GYHKLINN Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

31

DJIeMEHTapHOE HCCIIEJOBAaHUE U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN

32

DJIeMEHTapHOE HCCIIEJOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

33

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponpnast padora: "CreneHHas
¢bynkmus. E€ cBoiicta u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
COJIepIKalINX CTENEHU U KOPHU

40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalIiX CTENEHU U KOPHU
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

42 METO/IBI pEIICHUS HPPAITMOHATBHBIX
YpaBHEHUNU
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppanmonansuslie ypaBHeHus1. OCHOBHbIE

44 METO/bI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC INEPpEXO0Abl B pCIICHUHU

46 UPPALMOHATILHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPpPaLMOHATIbHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHU C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM MOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa u rpaduk

51 KOpHsI N-ol creneHu. MppannonanbHele
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTENEM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIHA, €€ CBOWCTBA U
rpaduk

56 Ucnonb3oBanue rpaduka GyHKIUN 11s
peluieHus: ypaBHEHU I

57 Hcnonp3oBanue rpaduka QyHKINM 115

peluieHus: ypaBHEHU I




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI pEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapugm umncna. CoiicTBa jgorapudpma 1

64 Jlorapu¢m yucna. CoiicTBa iorapugpma 1

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALIMX 1
Jorapupmbl

69 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

7 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U 1
rpaduk

79 Hcnonb3oBanue rpadguka GyHKIUN 15 1

pellIeHNs] YpaBHEHUI




Hcnons3oBanue rpaduka QyHKIHH 115

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/bI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTAPUPMUUECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(pMHUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonrtponsHas pabora: "Jlorapugmuueckas
dbyukmus. Jlorapupmudeckre ypaBHeHus"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTAHT'€HC
YHCJIOBOI'O apryMEHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTpuueckas OKpyKHOCTb,

84 oTpeieTICHUEe TPUTOHOMETPUUECKIX

(GyHKIMI YHUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeIeJICHUE TPUTOHOMETPUUECKUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHUI 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

98 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUs"

102 [TocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS 1

rnocienoBareiibHocTel. Meton




MaTeMaTUYECKON MHIYKLIIUHU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIIeI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoHneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccus

107 CymMma 0eCKOHEYHO yOBbIBAIOIICH
F€OMETPUUYECKON MTPOTrPECCUU

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pEabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMMA

114 CoiicTBa (hyHKIIMH HENPEPHIBHBIX HA
OTpE3Ke

115 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 Meton HHTEpPBATIOB AJI pELICHUS

HEPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTtoa UHTEpBAIOB JJIsl pEIICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 Onpeznenenue, reOMETPUYECKUH CMBICI
MIPOU3BOIHOM

123 Onpenenenne, GU3NIECKUN CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN

127 [Ipou3sBoaHbIE IIeMEHTAPHBIX (QYHKIUN

128 [Tpou3BoHAS CYMMBI, TPOU3BEICHHS,
YaCTHOTO ¥ KOMITO3UIINH () yHKITHIA

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIIMH (DYHKIIUN

131 Kontponbnas padora: "[IpousBognas”

132 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs




3HaHuil: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 HOBTOPeHHe, 000011eHNe, CUCTeMaTH3aIIs 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne Mpou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenre npou3BOIHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenre npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTbB U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HAaUMEHBIIETO 3HAUYEHUS HENPEPHIBHOMN

(GyHKIIMHM Ha OTpE3Ke

Haxoxneaue HauOOoJIbIIErO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxnenune HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKINU Ha OTpe3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a49ax

[Ipumenenre npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEACIICHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTo (OPMYIION HITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOP/AMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[TpaBuia HaX0XKIEHHS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
WHTETpaga

97 Brruuciienue onpeaenéHHOro MHTErpana
o ¢opmyne HeroTona-JleiiOuuma

28 Brruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleiiOnuna

29 [IpumMeHeHHe UHTErpaia A1 HaX0XKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpuMeHeHune UHTErpaia 11 HaXOXKACHUS
00BbEMOB r€OMETPUIECKHX TET

31 [Tpumeps pemeruit nuddepeHImarIbHbIX

ypaBHEHUU




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
yYpaBHEHHI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
Qg depeHInanbHbIX ypaBHEHUN

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan"

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TrpapuKu

38 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPAaBEHCTB

56 OCHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'paduueckue METOIBI pEIICHUS
ITOKA3aTENIbHBIX YPABHEHUI
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'papuueckue MeTo bl peLIeHus
69 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX

YpaBHEHUH




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "HpparnmoHaibHbie,
MoKa3aTeIbHbIE U JJorapu(MuyecKue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[PIHElTHOIZ IIIIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO YHClIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA




penieHus (GU3NIECKUX U TEOMETPUICCKUX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJbIX YUCEeIl

87 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yucen: HOJl u HOK

88 [IpuMeHeHne TPU3HAKOB 1ETUMOCTH
nenbix yucen: HOJl u HOK

89 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YMCEII: OCTATKH 110 MOIYJIIO

90 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
[IpuMeHeHne TPU3HAKOB JIETUMOCTH

91 L[EJTBIX YUCEI: anropuT™ EBkinaa s
pelIeHus 3a1a4 B LIEJIbIX YHCIax

92 KonrtponsHas pabdota: "Teopus memnbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHUI.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HH, UHTEPIPETALNs TOTYIEHHBIX
pe3yIbTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, UHTEPIPETALUs OTYyYEHHBIX
pe3yabTaToB
KonTponbnas pabora: "CucreMbl

104 palnMoHaIbHBIX, UPPALIMOHATIBHBIX
[OKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA €
napameTpamu

107 PannonaneHble cuCTEMBI C TapaMeTpaMu

108 HppauunoHnanbHble ypaBHEHMS,
HEpaBEHCTBA C TapaMeTpaMu

109 HppanunoHanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 [TokazarenbHbIE CUCTEMBI C TTApAMETPAMU

112 Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C MapaMeTpaMu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116

TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENIEN pealbHbIX
CUTYyalUi C IIOMOLIBbIO YPABHEHUH C
napameTpamu

118

119

120

ITocTpoenue u uccienoBanue
MaTeMaTHUYECKUX MOJIENIEN peabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI
C mapameTpaMu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJIENIEH PeaIbHbIX
CUTYyAalUil C IOMOLIBIO CUCTEM YPAaBHEHUM
C mapameTpaMu

KonTtponbHas pabora: "3anaun ¢
napaMerpamu’

121

[ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122

123

124

[ToBTOpenue, o6o0IIEHNE,
cucTtemMaTusanus 3HaHuil: "YpaBHeHus"
[ToBTOpenue, 060061IeHNE,
cUCTeMaTH3alus 3HaHWi: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,
cucremarusanus 3Hanui: "HepaseHncraa"

125

[ToBTOpenue, o600mIEHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencrna"

126

[ToBTOpeHue, 06001IEHNE,




cuctemaTtu3aius 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpEeHME, 0000IIEHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
IpuMeHeHue"

131 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHxun"

132 [ToBTOpenue, 060061IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucrtemaTtusanus 3Hanuil: "OyHkuun"

134 Hrorosast koHTpopHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0mEH e, 1
cUcTeMaTH3aInsI 3HaHWI

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

000 «AKnacc»

000 «I'mobantla6y

OI'AOY ITIO «Axkagemuss Munnposeuienust Poccuny»
000 «MHTEPA»

00O «CkatieHr»

OA UznarenbcTtBO «IIpocBenienuey

000 «Duzukon J1adc»

000 Co6epobpazoBanue»

HNuTepHeT-pecypcsl
Caiimul 013 yuauwguxcsa:
1. http://www.mathb-ege.sdamgia.ru/
2. www.fipi.ru/
3. ege.fipi.ru/
4. http://www.matematika-na.ru
5.9unuknonenus mia nereit http://the800.info/yentsiklopediya-dlya-detey-matematika
6. OHIMKIONIE N 10
MareMaruke http://www.krugosvet.ru/enc/nauka i tehnika/ MATEMATI
KA.html
7.CpaBOYHHK IO MaTeMaTHKe JTs MIKOJBHUKOB http://www.resolventa.ru/demo/demomath.htm
8.Maremaruka on-naity http://uchit.rastu.ru

Caiimuot 013 yuumeneii:

1. ITencoser, matemaruka http://pedsovet.su/load/135

2. Yuutenbckuii mopran. Maremaruka http://www.uchportal.ru/load/28

3. Ypokwu TSt YUUTEIIS MaTeMaTHKH, anreopsl,
reometpuu http://www.uroki.net/docmat.htm

4. S uay Ha ypoK MaTeMaTWKH (MeToaWdeckue paspaborku). — Pexum
noctyma: www.festival.1september.ru

5. Enunas KOJUTEKIIHS 00pa3oBaTeIbHBIX pecypcos. - Pexum
noctyma: http://school-collection.edu.ru/

6. desepanbHbIA IEHTP HHOOPMAIMOHHO — 00pa30BaTEIbHBIX PECYPCOB. — PekuM

noctyna: http://fcior.edu.ru/



https://www.google.com/url?q=http://www.fipi.ru&sa=D&source=editors&ust=1654957304112651&usg=AOvVaw3NG5mmrqaV47mSGFGmzGFS
https://www.google.com/url?q=http://www.festival.1september.ru&sa=D&source=editors&ust=1654957304115395&usg=AOvVaw1bdeVjYS_erMxHpIPj6nqc
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1654957304115913&usg=AOvVaw11qTWixirCtiBj3SLjyxUZ
https://www.google.com/url?q=http://fcior.edu.ru/&sa=D&source=editors&ust=1654957304116344&usg=AOvVaw3iGmy6ESdBd5RS3L_O7O1a

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

YUYEBHO-METOANYECKHUIA KOMILJIEKT

Ne ABTOpBI Ha3zBanue T'on N3paTeabCcTBO
n/n U3/1aHUsA
1 coct. T. A. Bypmuctposa |Anredpa u Havana (2020 Mockaa, «IIpocBemieHue»
MaTeMaTHIeCKOTo aHanm3a.
COOpHMK TPHUMEPHBIX padbounx
nporpamMM.  10—11  kuaccsl:
yue0. nocooue VIS
o01eobpazoBar. OpraHu3aIuil:
0a30BbIN U YrIyOI. YPOBHH
2 H1.A.Anumos, Marematnka: anredpa u Havana|2020 Mockga, «IIpocemienue»
HO.M.Komsirum, MaTeMaTH4eCKOro aHanumsza,
M.B.TkaueBa u ap. reomerpusa. Anredpa u Haudaia
MareMaTtuyeckoro ananusa, 10-
11 xmacc:  yuyeOHUK ISt
0011e00pazoBaTebHBIX
OpraHHu3aLMil: 0a30BbIil u
yriayOJIeHHbIN YPOBHU
4 M.U.111a0yHwuH, Anrebpa " Havana|2020 Mockga, «I[IpocBemieHue»
M.B.TkauéBa, MaTeMaTH4YECKOTO aHaJim3a.
H.E.®&énoposa Jlunaktrueckue Marepuasbl K
yuebnuky II.A.AnumoBa u ap.
11 kmacc
5 H.E. ®enoposa, Nzydyenne anreOpsl u Havan|2018 Mockga, «I[IpocBemieHue»
M.B. TkaueBa aHanu3a B 10 — 11 kmaccax
6 JI.W. 3BaBuy, KonTponpable u mpoBepounsie|2018 Mockaa, «JIpodar»
JI.A HInsimoyHuk paGotel mo anrebpe 10 — 11
KJIACCHI
7 [Tox penakuumeit EI'D>. Maremaruka. ba3zossiii|2019- MockBa,
N.B.Amenko YPOBEHbB: tunoBbie|2021 «HammonaneHoe 00pa3oBaHue»
HK3aMEeHAIIMOHHBIC BAPHAHTHI
8 N.H.Ceprees, EI'D: 1000 3amau ¢ orBeramu u|2019 Mocksa, «DK3aMeH»
B.C.ITandepon pEelICHUsMH 10 MAaTeMaTHKe.

Bce 3amagus yactu 2







