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IHHOACHUTEJIBHAA 3AIINCKA

VY4eOHblii kKypc «Anredpa ¥ Hayala MaTEMaTHUYECKOTrO aHalln3a» SBISIETCS OJAHMM W3 HaumOoJjee
3HAYUMBIX B POTpaMMe CPEAHEro O0IIero 00pa30BaHUs, TIOCKOJIBKY, C OJTHON CTOPOHBI, OH 00eCTIeYnBaeT
MHCTPYMEHTAJIbHYIO 0a3y [UIsl M3Y4YEHHs] BCEX €CTECTBEHHO-HAyYHBIX KypCOB, a C JIPYrod CTOPOHBI,
dopmupyeT Jormueckoe M aOCTPaKTHOE MBIIIJICHHE OOYdYaloUIMXCs Ha YpPOBHE, HEOOXOAWMOM JIJIst
OCBOCHHS WH(POPMATHUKH, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH M JPYrUX TUCHMIUIMH. B pamkax
JaHHOTO Y4eOHOro Kypca OOydaromiMecsi OBIIAZCBAIOT YHHBEPCAJIBHBIM SI3BIKOM COBPEMEHHOW HAyKH,
KOoTOpast (hOpMyIHPYET CBOU AOCTHKEHHS B MaTeMaTHIECKOH (hopme.

VY4eOHblif Kypc anredpsl 1 Hayal MaTeMaTHYECKOr0 aHaln3a 3aKJIaJbIBa€T OCHOBY JJISl YCIIEIIHOTO
OBJIQJICHUS 3aKOHAMH (PU3UKU, XUMUU, OMOTIOTHH, TOHUMAaHUS OCHOBHBIX TEHACHIIMNA Pa3BUTHUS YKOHOMUKH
1 OOIIECTBEHHOM >XM3HHU, TMO3BOJSET OPUEHTHUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BATh UX AJIs JalbHEHIIero 00pa3oBaHus U B TOBCEIHEBHOM XU3HU. B TO
K€ BpeMs OBJaJeHHE aOCTPaKTHBIMH U JIOTHYECKHM CTPOIMMH KOHCTPYKIHSIMH — aireOpbl U
MaTEMaTHYECKOr0 aHaliu3a Pa3BUBAET YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH MCTHUHHOCTD,
JIOKa3bIBaTh YTBEPXKICHHSI C TIOMOIIBI0 MHIYKIUU U PACCY’KAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIeHIE
Y KOHKpPETH3aIHIo, abCTparupoBaHue M aHAJIOTHIO, (OPMUPYET KpEaTUBHOE U KPUTUYECKOE MBIIIIICHHE.

B xone m3ydenus: yueOHOro Kypca «Anredpa U Havasla MaTEeMaTHUECKOTO aHAIN3a» 00yJaromuecs
MOJIy4al0T HOBBIM ONBIT PEHICHUS] MPUKIATHBIX 3a/1ad, CAMOCTOSTEILHOTO MOCTPOCHHSI MAaTEMAaTHUECKUX
MOJIeTIell peaNbHbIX CUTYyalluid, WHTEPIPETAllud TOJYyYEHHBIX PEUICHHH, 3HAKOMSATCS C MpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U UCKYCCTBE, C BBIIAIOLIIUMUCST MaTeMaTUYECKUMHU
OTKPBITHSIMH U UX aBTOPAMH.

VY4eOHblIil Kypc 00J1a7jaeT 3HaUUTENbHBIM BOCIIUTATEIbHBIM [IOTEHIIUAIOM, KOTOPBII peanu3yercst Kak
yepe3 y4eOHbIN MaTepuai, CrocoOCTBYIOIIMM (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U uepe3
cnenupuKy y4eOHOM JesITeNbHOCTH, TpeOyromel NpOJOKUTENIbHON KOHIEHTPAallud BHUMAaHUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYEHHBIN pe3ysbTar.

B ocHoBe wmetomuku oOyueHus anrebpe W HayalaM MaTeMAaTHYeCKOro aHalu3a JIeKHUT
NeSITeNIbHOCTHBIN MPUHITUT O0yUYEHUSI.

B crpykType yueOHOro kypca «AnreOpa W Hayala MaTeMaTHYEeCKOTO aHalli3a» BbIICIEHBI
CIIEYIOIINE COAepkKATeIbHO-METOANYecKUe JUHUU: «Yuciaa U BBIYUCIEHU», «DYHKIUU U Tpadukmy,
«YpaBHEHMsT M HepaBeHCTBa», «Haudanma Maremarnueckoro ananmsa», «MHoOXecTBa M Joruka». Bce
OCHOBHBIE COJ/IEPKATEIbHO-METO/INYECKUE JIMHUM H3Y4aloTCsl Ha MPOTSHKEHUHM JBYX JIeT OOydyeHus Ha
YpOBHE CpeIHero odiiero oOpa3oBaHMsl, €CTECTBEHHO JOMNOJHSSA APYT JIpyra U MOCTENEHHO HAaCBIIIASCh
HOBBIMH T€MaMU | pasnenamu. JlaHHBINA yaeOHBIH Kype SBISETCS MHTETPATHBHBIM, TTOCKOJIBKY 00bEINHSCT
B ce0e colepKaHHe HECKOJbKUX MaTeMAaTHMYeCKUX AUCIUIUIMH, TaKUX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUl aHajan3, TeOpHs MHOXKECTB, MaTeMarudeckas Jormka u apyrue. [lo Mepe Toro kak
oOyuJaroluecs: OBJIa/IeBalOT BCE OoJiee MHMPOKUM MAaTEMaTHYECKHM alnapaToM, Y HHUX IMOCJIEI0BATEIbHO
(dbopmMHpyeTCsT U COBEPIICHCTBYETCSI YMEHHME CTPOUTh MAaTEMaTUYEeCKYl0 MOJeNIb peaJlbHOM CHUTYyalluH,
MPUMEHSITh 3HAHMS, TONyYEHHBICE MPH H3YYCHHH Y4e€OHOro Kypca, IS PElIeHUS CaMOCTOSITENBHO
chopMyTUPOBAaHHON MaTEeMAaTHYECKOM 3a7a4d, a 3aTeM UHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenbHo-MeTOoIMYeCcKas TUHUS «Hucia U BBIYMCIECHUS» 3aBepIaeT (popMUpOBaHUE HABBIKOB
UCIIOJIb30BAaHUsl JIEHCTBUTENBHBIX 4YHCEN, KOTOpoe OblI0 HayaTO Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanms. Ha ypoBHe cpemgHero ob6miero oopasoBaHusi 0c000€ BHUMAHHUE YyJEIsIeTcss (OPMUPOBAHUIO
HABBIKOB PAllMOHAIBHBIX BBIUYMCICHUN, BKIIOYAIONIMX B CEOSI MCIOJIb30BAHUE PA3MUYHBIX (OPM 3aMUCH
quclia, YMEHHE JellaTh NPUKHIKY, BBINOIHATH NPUOMKEHHBIC BBIUMCICHUS, OILIEHHWBATh YHCIOBBIE
BEIpQXEHUS, pPAadOTaTh C MATeMAaTUYECKUMHU KOHCTAaHTAMH. 3HAKOMbIE OOYYaroNIMMCS MHOXKECTBA
HATypaJIbHBIX, I1ENbIX, PANHOHATBHBIX W JCHUCTBUTENBHBIX YHCET JIOMOJHSIOTCS MHOXKECTBOM



KOMIUIEKCHBIX 4YHCeld. B KaXaoM U3 3TUX MHOXKECTB pacCMaTPUBAIOTCS CBOWCTBEHHBIE €MY
crienuguUecKre 3aauu U ONepaluu: JIeJIeHUE Hallel0, ONepUPOBAHUE OCTaTKaMH Ha MHOKECTBE LIEJBIX
qrcell, 0cOOble CBOICTBA pallMOHAIBHBIX U UPPALMOHAIBHBIX YUCEIl, apu(METUYECKUE OTepalluy, a TaKKe
U3BJICYCHHE KOpPHS HATypaJbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX uwMced. braronmaps
MOCJICZIOBATEILHOMY PACIIMPEHUIO KpPyra MCIOJIb3yeMbIX YHCET U 3HAKOMCTBY C BO3MOXHOCTSMHU HX
NPUMEHEHHS JJIsl PEIIeHUs Pa3InyHbIX 337a4 pOpMUPYETCS NMPEICTABICHUE O €INHCTBE MAaTEMAaTUKU KaK
HAayKl M e€ pOJIM B TOCTPOCHHUU MOJIENEH pealbHOr0 MHpa, IIUPOKO HCIOJB3YIOTCS 0000IIeHHE U
KOHKpEeTH3aLusl.

JIluaust «YpaBHEHHUS W HEPABEHCTBa» peaM3yeTcs Ha MPOTSHDKEHUH BCEro OOYy4YEeHHs Ha YpOBHE
cpenHero oOmiero oOpa3oBaHMsl, MOCKOJIbKY B KaxaoMm paszzaene IIporpaMMbl mpeaycMOTpEHO pelieHHe
COOTBETCTBYIOIIMX 3ajau. B pe3ynbraTe oOydaromuecs OBIAJEBAIOT PA3IUYHBIMU METOAAMH PELICHHS
paloHaJIbHBIX, HWPPALUOHANBHBIX, [IOKa3aTelIbHBIX, JOrapu(PMHUUECKUX U  TPUTOHOMETPHUUECKHUX
YpaBHEHMI, HEPAaBEHCTB M CHCTEM, a TaKXe 3aJad, cojJepKamux mapamerpsl. llomyueHHble yMmeHus
IIUPOKO HCIONB3YIOTCS TIPU HCCICAOBAaHUH (YHKIMH C TOMOUIBIO MPOU3BOJHOW, TPH PEHICHUU
NPUKIAJAHBIX 33/1a4 M 337a4 Ha HAaXOXKJICHHE HauOOJBIINX M HAWUMEHBINWX 3HAUYeHUH (yHKuuu. JlaHHas
coJiep)KaTesibHas JIMHUS BKJIIOYaeT B ceds Takke (OpPMUPOBAHME YMEHUH BBINOJIHATH PACUYETHI IO
dbopmynaMm, mpeoOpa3oBaHUsl PALMOHAIBHBIX, HUPPALUOHATIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHHM, a
TaK)K€ BBIPAXKEHMH, coJepKalluxX cTeneHu u Jjorapudmel. brarogaps wn3ydeHuto anreOpanueckoro
MaTepuaiga MPOUCXOAMUT JalbHeWIlee pa3BUTUE AITOPUTMUUYECKOTO U aOCTPAKTHOTO MBIIIICHUS
oOyuaromuxcsi, GOpMHUPYIOTCS HaBBIKU JAETYKTUBHBIX PacCyXJEeHUH, pabOThl C CUMBOJBHBIMH (pOpMaMH,
MIPEJICTABJICHHS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJE PABEHCTB M HEPABEHCTB. Airedpa mpejiaraet
3¢ (deKTUBHBIE WHCTPYMEHTBI IJISl PEIIeHUs MPAKTUYECKUX M ECTECTBEHHO-HAYUYHBIX 3a/ay, HarjsgHo
JIEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToAMYeCKass JUHUSA «DYHKIMM U IpadUKU» TECHO MeEperyieTaeTcs ¢ APYrUMHU
JUHUSAMH y4yeOHOro Kypca, IMOCKOJIbKY B KaKOM-TO CMBbICJIE 33AaéT IOCIEI0BaTeIbHOCTh H3y4EHUs
Matepuaina. M3yyeHue cTeneHHoH, MoKa3aTeabHo!, JOrapu(pMUIeCKO U TPUTOHOMETPUUYECKUX (PYHKIUH,
UX CBOMCTB M I'paMKOB, UCIIOJIb30BaHUE (PYHKLUH Ui peleHus 3a7ay U3 IpYrux y4yeOHBIX MPEeIMETOB U
pEaJIbHON KU3HU TECHO CBSI3aHO KaK C MAaTEMATUYECKMM aHAJIM30M, TaK M C PELICHUEM YpaBHEHUU U
HepaBeHCTB. [Ipu sToM Oosblioe BHUMaHUE yjensercss (GOpMUPOBAHMIO YMEHHUS BbIpaxaTb (opMyIaMu
3aBUCUMOCTH MEXJy pa3lIMYHbIMH BEJIMYMHAMHU, MCCIIEOBATh IOJy4YE€HHbIE (QYHKIUHU, CTPOUTH HX
rpadgukn. Marepuan 53TOH COJAEpXKATEIbHOM JIMHWM HAIeJIEH Ha pa3BUTHE YMEHMM U HaBBIKOB,
MO3BOJISIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMHU B pa3iIMuHON (opme: aHATUTUYECKOH,
rpaduueckoil u cinoBecHo. Ero mnsydeHuwe crnocoOCTBYeT pa3BUTHIO aJTOPUTMHYECKOTO MBbIILIECHUS,
CIIOCOOHOCTH K 0000IICHUIO U KOHKPETU3AIUH, UCTIOJIB30BaHUIO aHAJIOTHH.

CopepxarenpHas nuHus «Hauana maTeMaTHueCKOro aHaian3a» MO3BOJISET CYIIECTBEHHO PACILIUPUTD
Kpyr Kak MaTeMaTHYeCKHX, TaK W MTPUKIAJHBIX 3a7ad, JOCTYMHBIX OOy4YalolUUMCs, TaK KaKk Yy HHX
MOSIBIISICTCSI  BO3MOXKHOCTh CTPOMUTH TpapUKH CIOXKHBIX (DYHKIUH, ONpeAensTb WX HauOOJbIINE U
HAaMEHBIINE 3HAUYEHUS, BBIUMCIATEH IUIOMAan GUryp u o0BbEMBI TN, HAXOIUTh CKOPOCTU M YCKOPEHUs
npoueccoB. JlaHHasg  cojepkaTelbHas JIMHMS ~ OTKPBIBAET HOBBIE  BO3MOYKHOCTH  ITOCTPOEHUS
MaTeMaTHYeCKUX MOJENel peaJbHBIX CUTYyallUid, II03BOJISIET HAXOIWTh HaWilydlllee pelIeHue B
NPUKIAJHBIX, B TOM UHCJIE COLHUAIbHO-)KOHOMHUYECKUX, 3a/JadaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOro aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaIbHO-JIOTHYECKOTO U
KpEaTUBHOTO MBINUIEHHS, (POPMUPOBAHUIO YMEHUH pacro3HaBaTh IMPOSIBICHUS 3aKOHOB MAaTEMaTHKHU B
Hayke, TeXHUKE M McKyccTBe. OOydaronyecss y3HaIOT O BBIJAIOIIUXCS pe3yibTaTaX, MOJYyYeHHBIX B XOJ1€
pa3BUTHSA MAaTEMATHKHU KaK HAyKH, U 00 UX aBTOpaXx.

ConeprxaTenbHO-MeToAnYecKas TMHUS «MHOXECTBA U JIOTUKa» BKJIIOYAET B ce0sl DIIEMEHTHI TEOPUU
MHOKECTB M MaTe€MaTHYECKON JIOTUKH. TeOopeTHMKO-MHOKECTBEHHBIE IIPEICTABICHHS IPOHU3BIBAIOT BECh



KypC IIKOJbHON MaTeMaTWKH W TpeaiarailoT HauOojiee YHHMBEPCAJIbHBIA S3bIK, OOBEAMHSIOUIMI BCe
pas3ziensl MaTeMaTHKH U €€ MPHIIOKCHHH, OHU CBS3BIBAIOT Pa3HbIC MAaTEMaTHUECKUE TUCIHMILIMHBI U UX
MPUIIOKEHUS B euHOe Tiesioe. [109ToMy BakKHO 1aTh BO3MOXHOCTh 00YYarOIIEMYCsl TOHUMATh TEOPETHKO-
MHOYKECTBEHHBIN SI3bIK COBPEMEHHOW MATEeMAaTHUKU M HCIIOJIB30BaTh €ro ISl BBIPAKEHUS CBOMX MBICIICH.
JIpyruM Ba)KHBIM MPHU3HAKOM MAaTEMAaTHKU KaK HAayKH CJIEIyeT MPHU3HATh CBOWCTBEHHYIO €H CTPOTOCTh
00OCHOBaHMH W CIEIOBaHHME OMNPECIEHHBIM IpPaBUJIaM IOCTPOCHHS JIOKA3aTeNbCTB. 3HAKOMCTBO C
9JIEMEHTaMU MaTEMaTHYECKOW JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIIIJICHUS O0ydYaromuxcs,
MO3BOJISIET UM CTPOUTh CBOM pACCY)KICHHs Ha OCHOBE JIOTMYECKMX TNpaBWi, (OPMHUPYET HaBBIKU
KPUTHYECKOT'O MBIIIJICHHS.

B yuebHOM Kypce «AnreOpa W Hayala MaTeMaTHYECKOTO aHalM3a» MPHCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPbIE WPU3BAaHBI CHOCOOCTBOBAaTh (OPMHUPOBAHUIO HABBIKOB
MIOCTPOCHHSI MOJIEJICH pealTbHBIX CUTYAIIHid, HCCICIOBAHUS 3TUX MOJIENICH ¢ TIOMOIIBIO armapara ajareopsl
U MaTeMaTUYeCKOTO aHalln3a, WHTEPIPETAIMU IOJNyYeHHBIX pPe3yJbTaToB. Takue 3aJaHus BIUICTCHBI B
KaX/IbI M3 Pa3/IeioB MPOTPaMMBI, IOCKOJIBKY BECh MaTeprai y4eOHOTO Kypca IIHPOKO MCIOIB3YETCs IS
peleHusi TpUKIaAHbIX 3a1ad. [Ipu pemeHnn peambHbIX MPAKTUYECKUX 3a7ad 0OydJarolIrecs pa3BHBAIOT
HaAOJI0AATENbHOCT, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIIONB30BaTh AHAIOTHUIO,
0000mmaTe ¥ KOHKPETH3MPOBAaTh Mpodiemy. JlesTenbHOCTh MO (OPMHPOBAHUIO HABBIKOB DEHICHUS
MPUKJIAJHBIX 3a/1a4 OpraHU3yeTcs B IIpoLiecce M3Y4YEHMsI BCEX TeM yueOHOro kypca «Anredpa v Haudasia
MaTEeMaTHYECKOTO aHAJIN3ay.

Ha u3yuyenue yueOHOTO Kypca «Anredpa U Hauaia MaTeMaTHYeCKOTO aHajIu3a» OTBOAMTCS 272 Jaca:
B 10 kmacce — 136 vacoB (4 gaca B Heneno), B 11 kitacce — 136 vacoB (4 yaca B HEJEINiO).



COJAEP/KAHUE OBYYEHUA
10 KJTACC

Yucyia 1 BLIYUCTIECHUS

Panmonaneupie  uncna. OOBIKHOBEHHBIE W JCCATUYHBIC JIPOOM, TMPOLEHTHI, OECKOHEYHBIC
nepuoandeckue npoow. IlpumeneHune apoOeil W TPOIEHTOB JUIS PEIICHUS NPUKIATHBIX 33134 U3
Pa3IMYHBIX OTPACIEN 3HAHUW U PEaJbHOW KU3HU.

JleiicTBUTENbHBIC YKCIa. ParioHanbHbIe M HPPANIMOHATBHBIE YUCTa. APpUPMETHUICCKHE OTICPAIIUU C
JNEHUCTBUTEILHBIMU YHCIaMH. MOAyiab JACHCTBUTEIBLHOTO 4HCIAa W €ro cBoicTBa. [IpuOmmxEHHBIC
BBIYMCIICHUS, TPaBUJIa OKPYIJICHUS, IPUKUJIKA U OLICHKA pe3yJibTaTa BEIYMCIICHUMN.

Crenenp ¢ 1ensiM mokazareneM. bunom Hprorona. VMcnosb3oBanue moaxoasmieii opMbl 3amucu
JIEACTBUTEIbHBIX YUCEN JIJI PELICHUS TPAKTUYECKUX 3aa4 U MPEICTaBICHUS TaHHBIX.

Apudmernueckuii KOpeHb HATYPaIbHON CTENIEHH U €T0 CBOMCTBA.

Crenens ¢ pallMOHATBHBIM MTOKa3aTeIeM U €€ CBOMCTBA, CTETICHB C JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudwm gucna. CBoiicTBa orapudma. JlecITUIHbIC U HATypaIbHBIC JIOTAPH(PMBI.

Cunyc, KOCUHYC, TAHT€HC, KOTAHT€HC YUCJIOBOI'O apryMeHTa. APKCUHYC, ApKKOCUHYC U apKTAHT'E€HC
YHUCJIOBOT'O apT'yMEHTA.

YpaBHeHNsI 1 HEPAaBEHCTBA

ToxzaecTBa M TOXIECTBEHHBbIE MPeoOpa3oBaHusA. YpaBHEHUE, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIC
yYpaBHEHUS U ypaBHEHUs-ClieIcTBUs. HepaBeHCTBO, perieHue HepaBeHCTBA.

OCHOBHBIE METOJBI pEIICHUS WENbIX W JpOOHO-pAllMOHATBHBIX YPABHEHWH W HEPaBEHCTB.
MHorowieHsl OT OJHOM MEpPEeMEHHOM. JlelleHne MHOTO4YIEHa Ha MHOTOYIEH C ocTaTkoMm. Teopema besy.
MHorounens! ¢ nensiMu kodpdunrentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENEHH U KOPHH.

Wppaumnonansubie ypaBHeHHsl. OCHOBHBIE METO/bI PEIICHHS UPPALMOHATIBHBIX YPABHEHMUIA.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIIEHUS [T0KA3aTEIbHBIX YPABHEHUM.

IIpeoOpa3oBaHue BeIpaXEHUH, COAECPIKAIINX JIOTAPU(MBI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEIIEHUs JTorapu(PMUUYECKUX YpPaBHEHHH.

OcHoBHble TpuroHomerpuueckue ¢opmyibl. [IpeoOpa3oBaHne TPUTOHOMETPUYECKUX BbIPAXKECHHII.
Pemenne TpUroHOMETpUYECKUX YPAaBHEHHM.

Pemenue cucreM NMUHEHHBIX ypaBHEHUH. Martpuiia cucTeMbl TMHEWHBIX ypaBHEeHUN. Omnpeaenurensb
MaTpUllbl 2X2, €ro TeOMEeTPUYECKUH CMBICI U CBOMCTBA, BBIUMCICHHE €ro 3HaYeHHs, MPUMEHEHHE
ONPEIEIUTENS I PELIEHUs CUCTEMBI JIMHEUHBIX ypaBHEHUH. Pelienue NpukiagHbIX 3a7a4 ¢ IMOMOIIBIO
CUCTEMBbl JIMHEWHBIX YypaBHEHUU. lccienoBaHue IIOCTPOCHHONM MOJEIM C IIOMOIIBIO MAaTpUl H
ONIPEACIIUTENCH.

ITocTpoeHne MaTEMaTUYECKUX MOJEIEH PeaJbHOW CUTYallMHU C IIOMOIIBIO YPABHEHUN U HEPABEHCTB.
[IpuMeHeHHEe ypaBHEHHMM M HEPABEHCTB K PELICHUI0 MATEMAaTHMYECKUX 3aJad U 3a1ad U3 Pa3IM4HbIX
o0yacTell HAyKH U pealbHOM KU3HU.

DyHKIUHN U TPaQUKH

OyHKuMs, crnocoObl 3anaHus QyHkuuM. B3zaumuHo oOpartHbie ¢yHkiuu. Kommosunwms ¢(yHKIui.
I'padux GpyHKImU. DnemMeHTapHble TpeoOpa3oBaHus rpadukoB GyHKINH.

OO6nacte ompeneneHuss W MHOXECTBO 3HaueHU ¢yHkuuu. Hymun dyaxmun. IlpomexyTtku
3HaKonocTosHCTBa. Y&érHple u HeuérHble ¢QyHkuuu. llepuogmueckue dyHkuu. IIpomexyTku



MOHOTOHHOCTH (pyHKIIMKU. MakcuMyMbl 1 MUHUMYMBbI QyHKnmnu. Hanbolnbliiee 1 HaMMEHbIIIEe 3HAYCHUS
(GyHKIIMH Ha IPOMEXKYTKE.

Jluneiinas, KBajpaTuuHas © JAPOOHO-TMHEHHAas (YHKIUU. DJIEeMEHTApHOE WCCIeIOBaHUE U
MOCTPOCHUE UX IPaPUKOB.

Crenennas (GyHKIMS ¢ HaTypaJIbHBIM M IIeJIbIM MoKa3zaTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U
rpaduK KOpHS n-Oi CTENEHH KaK (PYHKIIUH 0OpaTHOM CTETIEHU C HATYPaJIbHBIM ITOKa3aTEIIEeM.

[Toka3zarenbHast U Jorapudmuueckas GpyHKINH, UX CBOICTBa U rpaduku. Mcrnonb3oBanue rpadukos
(GyHKUIMN 1715 pelieHus] ypaBHEHHH.

Tpuronomerpuueckass OKPY>KHOCTb, OIpPENEICHNUE TPUTOHOMETPUUECKUX (QYHKIUH YHCIOBOTO
apryMeHra.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B peallbHBIX Ipolieccax H sBIeHMsIX. ['paduku peanbHBIX
3aBUCUMOCTEH.

HayvaJsia MaTeMaTH4eCKOro aHaJM3a

IlocinenoBaTeabHOCTH, CIIOCOOBI  3aJaHus HocjieaoBaTeabHOCTEH. Meroa  MareMaTHYecKOoM
WHIYKIMA. MOHOTOHHBIE ¥ OrPAaHUYEHHBIC  IIOCJIENOBATEIbHOCTH. MCTOpUS  BO3HUKHOBEHHS
MaTeMaTUYeCKOro aHajln3a Kak aHajin3a OECKOHEYHO MaJlbIX.

ApudmeTrndeckass M TeOMETPHUYECKas TPOTPECCHH. beCcKoHeYHO yOBIBaromasi TreoMeTpHYecKast
nporpeccusi. Cymma OeckOHeUHO yObIBaromie reomerpuyeckoil mporpeccuu. JIluHelHbId U
SKCIOHEHIHANbHBIA pocT. Yucno e. dopmyna CllokKHBIX NpOUEHTOB. Mcroiab30BaHME MPOTrpeccUu s
pelieHus peajibHbIX 3a7au MPUKIIAIHOTO XapaKTepa.

HenpepeiBHble (GYHKIIMM U UX CBOHCTBA. Touku pa3pbiBa. ACHUMNTOTH TpaukoB (QYHKIHMA.
CpoiicTBa (YHKIIMH HENPEpPBIBHBIX Ha OTpe3ke. METOoJl WHTEPBAJIOB Il PEIICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (YHKIUH JUIsl pelIeHUs 3a/1a4.

[lepBas u BTOpas mpousBojHbIe GyHKIMU. OmnpeneneHrne, TEOMETPUISCKUN U (PU3UUECKUN CMBICI
MIPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K Tpaduky QpyHKIUH.

[IpousBonubie snemMeHTapHBIX G(yHKIUA. [Ipom3BogHast CyMMBI, NPOU3BEAEHHS, YaCTHOTO H
KOMITO3UITUH (PYHKIIHHA.

MHo:xecTBa U JIOTHKA

MHOXeCTBO, OmepalMk HajJ MHOXECTBaMH U HX cBoiicTBa. [luarpammsl Ditnepa—Benna.
[IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO armapara Jjisi ONMCaHus PeaIbHbIX MPOLIECCOB U SBJICHUH, PU
pelieHuu 3a1a4 U3 IpYruxX yaeOHbBIX MPEeIMETOB.

Ompenenenue, Teopema, CBOMCTBO MaTEMaTUYECKOrO0 OO0BEKTa, CJIEACTBUE, J0Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPABHEHHS.



11 KIIACC

Yucsa v BbIYUCIEHUSA

Harypanbnple u nensie yucna. [IpumMeHeHne NpU3HAKOB JCIMMOCTU IIEJIBIX YHCEN, HAauOOJbIINN
obmmii nenurens (nanee — HOJl) u Haumenswiniee oOmee kpatHoe (manee — HOK), ocraTkoB 1o Momysio,
anroputMa EBkima st pemeHus 3a1a4 B IeNbIX Yhcliax.

KomruiekcHpie umcna. AnreOpawueckas W TPUTOHOMETpHUYEcKas (HOPMBI 3alUCH KOMILIEKCHOTO
grcia. ApupMETHYECKHE OINepalii ¢ KOMIUICKCHBIMUA Yuciaamu. M300pakeHne KOMIUIEKCHBIX YHCeNT Ha
KoopauHaTHOW TutockocTd. ®dopmyna Myaspa. KopHu n-oif cremnmeHM U3 KOMILUIEKCHOTO YHCIIA.
[IpuMeHeHne KOMIUIEKCHBIX YUCEI JIS PEeIIeHUs] PU3NUECKUX U TEOMETPUUYSCKUX 3a]1ad.

YpaBHeHHs] M HEPABEHCTBA

Cucrema W COBOKYITHOCTh YpaBHEHUW M HEpaBEHCTB. PaBHOCWIIBHBIE CHCTEMBI M CHCTEMBbI-
cneAcTBUs. PaBHOCUIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYCCKUX yYPaBHEHUH C MOMOIIHIO TPUTOHOMETPHUYECKOH OKPYKHOCTH.
Pemienue TpuroHoMeTpuYECKNX HEPABEHCTB.

OCHOBHBIE METO/IbI PEUICHUS TOKA3ATEIBHBIX U JIOTApUPMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIECHUS UPPALIMOHAIbHBIX HEPABEHCTB.

OCHOBHbBIE METOIbl PEIICHUS CHUCTEM MW COBOKYINHOCTEH pALMOHAIBHBIX, HWPPALMOHAIBHBIX,
MOKAa3aTeIbHBIX U JOTapu(PMUUECKUX YPaBHEHHI.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBbI C TAPAMETPAMH.

[IpumeneHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTEMAaTHYECKHX 3a7ad W 3aJad u3
pa3IUYHBIX 00JIaCTEel HAYKW U PEAIbHON KU3HH, MHTEPIIPETAIIS TTOJYYSHHBIX PE3yJIbTATOB.

DyHKUUH U rpaGuKu

I'papux xomno3unuu QyHkiuil. ['eomerpuyeckue o0pa3bl ypaBHEHMH M HEpaBEHCTB Ha
KOOpJAMHATHOM TIOCKOCTH.

Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U rpaUKH.

I'paduueckue MeTOBI pelIeHHs] ypaBHEHUH U HepaBeHCTB. [ paduueckne MeTo/ bl peleHus 3a1ad ¢
rapameTpamH.

Ucnonws3zoBanne rpagukoB (YyHKIMN 71 HCCIIEIOBAHUS IPOIIECCOB U 3aBUCHUMOCTEH, KOTOpPHIE
BO3HUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYrUX YUeOHBIX IPEIMETOB U PEATbHON KU3HU.

Hayana maTteMaTH4ecKoro aHajimsa

[IpuMeHeHre TPOU3BOAHOM K HCCIEIOBaHUIO (YHKIMA Ha MOHOTOHHOCTb M OSKCTPEMYMBI.
Haxoxxaenre HanOobIIero ¥ HAMMEHbIIET0 3HAYeHU I HeTIPephIBHOM (PYHKIIUH Ha OTpE3Ke.

[IpumeHeHre TPOM3BOJHON AJI HaXOXKIEHUS HAWIyYLIEro pEelIeHHs B NMPUKIAIHBIX 3ajadax, Ui
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS MpolLiecca, 3a1aHHOr0 (GopMyoi Win rpauKoM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. IlepBooOpa3Hbie 3MeMEHTAPHBIX (YHKIUH.
[IpaBuiia Hax0X/A€HUS IEPBOOOPAZHBIX.

WNHuterpan. I'eoMeTpudecKknid CMBICI HWHTErpajia. BpIUMCIIeHHE ONpeNeNeéHHOr0 HHTEerpaiga Io
dhopmyne HeroTona-JleitoHua.

[IpumeneHne uHTErpana I HaXOXKACHUS IJIOMAAEH MIOCKUX QUTyp U 00bEMOB reOMETPUUECKUX
TeNl.

[Tpumeps! pemenuil nuddepeHanbHbIX ypaBHEHHH. MaTremMaTuueckoe MOJeTupOBaHUE peaIbHbIX
MIPOIIECCOB ¢ MOMOIBIO AU PepeHInANTbHBIX YPAaBHEHUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YTJIYBJIEHHBIW YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIIETO OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMKA 00YJAIOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO YICHA
poccuiickoro oOImiecTBa, MpeICTaBICHHE O MAaTeMaTUYECKUX OCHOBAaX (YHKIIMOHHPOBAHUS Pa3IHUHBIX
CTPYKTYp, SBJCHHH, MpoLeayp TpaxkIaHCKOro ooOmiecTBa (BBIOOPBI, OMPOCHl W APYroe), yMEHHE
B3aMMO/ICIICTBOBATD C COLIMATBHBIMUA HHCTUTYTaMH B COOTBETCTBHUHU € UX (DYHKIMSMU U Ha3HAUYCHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSI:

C(OPMHPOBAHHOCTh POCCHICKON TPAXKTAHCKOW HWIACHTUYHOCTH, YBAXKEHHS K MPONLIOMY H
HACTOSIIEMY POCCUHWCKONM MaTEMAaTHKH, LEHHOCTHOE OTHOUIEHHWE K JOCTHKEHUSIM POCCHMCKUX
MAaTeMaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKOM WIKOJbI, HMCIOJb30BAHUE ITHUX JOCTHKEHUH B JPYTUX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHHE JIyXOBHBIX LEHHOCTEH POCCHICKOrOo Haponaa, cHOpMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUs, ITUYECKOTO TOBEACHMS, CBS3AHHOTO C IMPAKTUYECKUM IMPUMEHEHHEM JIOCTHKEHUN HayKH U
JeSITeNIbHOCThIO YYEHOT0, OCO3HAHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIEero;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETHYECKOE OTHOLICHHE K MHUpPY, BKIIOYAs OCTETUKY MATEMaTUYECKUX 3aKOHOMEPHOCTEM,
O00BEKTOB, 3aja4, PEIICHHUN, PACCYXJICHHA, BOCIIPHMMYHUBOCTh K MATEMATHYECKUM aCIIEKTaM Pa3IInIHBIX
BHJIOB UCKYCCTBA,

5) ¢pu3HnUecKOro BOCIIMTAHUS:

chOpPMUPOBAHHOCTh YMEHHUSI TPHUMEHSTh MaTeMaTHYeCKHe 3HaHHs B HMHTEpPecax 3JI0pOBOTO H
Oe3omacHOro o0Opa3a >KHM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/0pPOBBIO (370pOBOE MHTaHUE,
cOamaHCHUpPOBAaHHBIM pEXHUM 3aHATUH W OTHAbIXa, peryispHas (u3nueckas aKTUBHOCTbB), (hU3HUECKOe
COBEPILIEHCTBOBAHUE MPU 3aHATUSAX COPTUBHO-03JOPOBUTEIBHOM IESTENBHOCTHIO;

6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTh K TPYyAY, OCO3HAHHME IIEHHOCTH TPYJOJIOOHS, HWHTEpPEC K pa3audyHbiM cdepam
PO eCCUOHAIBHON JCSATEIHHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW M €€ MPUIOKEHUSIMH, YMEHUE COBEPIIATh
OCO3HaHHBIN BBIOOP OymyIeit mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI, TOTOBHOCTH
U CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oBaHHUIO W CaMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEH KH3HH,
TOTOBHOCTbH K AKTUBHOMY YYacCTHIO B PEIICHUHU MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIlPaBIeHHOCTH;

7) 3K0JI0rHYecKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh JKOJOTHYECKON KYIbTYpbI, MOHUMAHHE BIUSHUS COLUATHHO-IKOHOMHUYECKUX
MPOLIECCOB HA COCTOSHUE MPHUPOJHON U COIMANBHOM Cpebl, OCO3HAHHME TJI00AIBHOTO XapakTepa
AKOJIOTUYECKUX TPOOIEeM, OpHECHTAIMS Ha NMPUMEHEHWE MaTEeMaTHYECKUX 3HAHWM JUIs pelieHUus 3a1ad B
00JIaCTH OKPY’KAIOIICH Cpebl, TUTAHUPOBAHKWE TOCTYNMKOB M OIIEHKH MX BO3MOXXHBIX TMOCJIEICTBHMA IS
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OOIIIECTBEHHON MPAKTHKH, TOHUMaHNE MaTeMaTUYECKOW HAyKU Kak c(hephl YeIOBEYECKOU NEATEIbHOCTH,
ATanoB €€ pa3BUTUS U 3HAYMMOCTH I Pa3BUTHUS LIMBWIM3ALMU, OBJIAJCHHUE S3bIKOM MaTeMaTUKU M



MAaTE€MaTUYeCKOU KYJIbTypOH KakK CPEACTBOM IO3HAHUS MHUPA, TOTOBHOCTb OCYLIECTBIIATH IIPOCKTHYIO U
HCCIEA0BATENBCKYIO AEATENBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble JJornyeckne aeMcTBUSA:

BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTUYECKMX OOBEKTOB, TOHSATHUH,
OTHONICHUN MEXIY MOHATUSAMHU, (DOPMYIIUPOBATH OMPEIEICHUS MOHSATHH, YCTAHABIMBATH CYIIECTBEHHBIH
MPU3HAK KJIacCU(UKAIIMN, OCHOBAHMS U1 00OOIICHUS U CPAaBHEHUS, KPUTEPHUH TIPOBOJUMOTO aHAIH3a;

BOCIIPUHUMATH,  (OPMYIMPOBaTh U  NIPEOOPa30OBBIBATH  CYKICHHUSA:  YTBEPAUTCIbHBIE W
OTpHUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBIIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOpeuHs B (haKkTaxX, JaHHBIX,
HAOJIIOJICHUSAX W yTBEPXKJCHUAX, TNpeiaraTh KPUTCPUU JUIS BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JIeJIaTh  BBIBOJBI C  HCIIOJb30BAHMEM 33aKOHOB JIOTUKH, JEAYKTUBHBIX W  HMHIYKTUBHBIX
YMO3aKJIIOUEHU M, YMO3AKIIOUECHHI 110 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITEJILHO JOKa3aTeIbCTBA MATEMATHUYECKUX YTBEPXKIACHUM (IpsiMble W OT
MPOTUBHOT0), BBICTPAUBATh APTYMEHTAIUIO, MPUBOAUTH TMPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpaATh CIOCOO pemieHuss y4eOHOHM 3amaun (CpaBHHMBAaTh HECKOJIBKO BApUAHTOB pEILICHUS,
BbIOMpaTh HanboJIee MOAXO AN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbcKue AeiicTBHA:

KCIIO0JIh30BaTh BOIMPOCHI KaK MCCIEA0BATEIIbCKUN MHCTPYMEHT MO3HAHUS, (POPMYITUPOBATH BOIPOCHI,
(dbuKcupyromue mpoTUBOPEUYHE, MpoodJieMy, YCTaHABIMBATH UCKOMOE M JIaHHOEe, ()OPMHPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

MPOBOJUTH CAMOCTOSITEJIBHO CIUJIAHUPOBAHHBIM HDKCIEPUMEHT, HMCCIEJOBAHHUE IO YCTAHOBIICHUIO
OCOOCHHOCTEM MaTeMaTHMYeCKOTO OOBEKTa, SBIEHHUS, MPOLECCa, BBISIBICHUIO 3aBHCUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMU;

caMoCTOSITeNbHO  (popMynHpoBaTh OO0OOIIEHHS W BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHOTO
HaOIIOJICHUs, WCCIEOBaHUs, OIEHMWBATh JOCTOBEPHOCTh TOJYYCHHBIX pPE3YyJIbTaTOB, BBIBOJIOB U
0000I1IEHN;

MPOTHO3UPOBATH BO3MOKHOE pPAa3BUTHE IMPOLECCa, a TaKKE BBIIBUTATh MPEIAINOIOKEHUSI O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJIATH Ne(DUIIUTH UH(DOPMALIUU, JAHHBIX, HEOOXOIUMBIX JJIsS OTBETA Ha BOIIPOC U JJISl PEUICHUS
3aJja4u;

BBIOMpaTh MHGOPMAIUIO U3 UCTOUYHUKOB PA3IMUYHBIX TUIOB, aHATH3UPOBATH, CHCTEMAaTU3UPOBATH U
HMHTEPIPETHPOBATH HHPOPMAIIMIO PA3TUYHBIX BUIOB U (POPM MpeacTaBICHUS;

CTPYKTYpUPOBaTh WH(MOpMAIUIO, TPEACTaBIATh €€ B pasIWYHBIX (QopMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh MHPOPMAIIMH IO CAMOCTOSITEIbHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YUeOHbIE el CTBUS
Oomenne:



BOCIIpUHUMATb U q)OpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBHU C YCJIOBUSIMU U LECIAMU O6H_[eHI/ISI,
SICHO, TOYHO, TPaMOTHO BBIp@KaTh CBOI TOYKY 3PCHHS B YCTHBIX M MHCBMEHHBIX TEKCTaX, aBaTh
MOSICHEHUS 110 X0y PELICHHUS 3a/1a4ui, KOMMEHTHPOBATh MOJTYYCHHBIH Pe3yJIbTaT;

B X0JIc 00CYX/IEHHsI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbI, MPOOJIEMbI, peIIacMoit
3a7la4M, BbBICKA3bIBATh WJICH, HAIICJICHHBIC HA TIOMCK PEIICHUS, COMNOCTABJSATh CBOHM CYKACHHUS C
CYXJACHUSIMU APYTUX YYaCTHUKOB JUAJIOra, OOHApYKUBATh Pa3IM4Me U CXOJCTBO MO3ULIMNA, B KOPPEKTHOM
dbopMe hopMyIUpOBATh Pa3HOTIIACHS], CBOU BO3PAKCHHUS;

MMpEACTaBJIATH PE3YIbTAaThI pelicHud 3aJa4u, 9KCIICPUMCHTA, HUCCIICAOBaHUA, IIPOCKTA,
CaMOCTOSITEJIbHO BBIOMpaTh (OpMAT BBICTYIUICHHsST € YYETOM 3ajad IPE3CHTAIMM U OCOOCHHOCTEH
ayJIMTOPUH.

PeryasiTuBHbIe YHUBEPcaJIbHbIE YUeOHbIE 1eCTBUS

Camoopranuszaums:

COCTaBJISITh IUIaH, AJITOPUTM DPEIICHUS 3a/1aud, BBIOUPATh CIOCOO peIIeHUs: C y4ETOM HUMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLMOHAIbHBII UHTE/JIEKT:

BIIQJICTh HABBIKAMH TI03HABATEIHLHOM pe(IeKCHH KaKk OCO3HAHUS COBEPIIACMBIX JCHCTBUH U
MBICITUTENIBHBIX TPOIECCOB, UX PE3YylbTaTOB, BIAAETh CIOCO0aMU CaMOMPOBEPKH, CAMOKOHTPOJIS
mpolecca v pe3ysibTaTa pelieHusl MaTeMaTHYeCcKOol 3a/1auH;

MIPEIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEIICHUU 337a4d, BHOCUTh KOPPEKTUBHI B
NeSITeNIbHOCTh Ha OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX, HAWEHHBIX OIIMOOK, BRISABIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IEIU U YCIOBHUSM, OOBSCHATH MPUYUHBI JOCTHIKCHHS WIIH
HEJOCTHIKCHHSI PE3YJIbTATOB JISATEIIPHOCTH, HAXOUThH OIMIMOKY, 1aBaTh OIICHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJILHOCTD:

MMOHMMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAaH/IHON M WHIWBUIYAIbHOU PabOTHI MPHU pElICHUU
y4eOHBIX 3aj]a4, MPUHUMATh I€Ib COBMECTHOW NEeSATENbHOCTH, MIAHHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboThl, pacmpenensTh BHABI pPadOT, TOTOBapHUBAThCA, OOCYXKIaTh MpOLECC U pPe3yiabTaT padoThI,
0000111aTh MHEHHUS HECKOJILKHUX JIFOIEH;

y4acTBOBaTh B IPYMIOBBIX GopMax paboThl (00CYKAeHHs, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbI» U
WHBIE), BBITMIOJHATH CBOIO YacTh PabOThI M KOOPAUHUPOBATH CBOU JICUCTBUS C IPYTUMU YJIC€HAMHU KOMAaH/IbI,
OIICHUBATh KAY€CTBO CBOETO BKJIa/a B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMHU
B3aUMO/ICVCTBUS.



INPEAMETHBIE PE3YJIbTATbBI

K xoniy oOyuenus B 10 kjacce 00ydJaromuiics: MOJIYIUT CICIYIONTUE MPEAMETHBIE PE3yabTaThl 110
OTJIENIbHBIM TeMaM paboueil MporpaMMbl y4eOHOTo Kypca «Anredpa u Hadaja MaTeMaTHYeCKOro aHATH3a»:

Yuciia ¥ BLIYHCIEHUA:

CBOOOJHO OMNEPHPOBATH MOHATHUSIMH: PAIMOHATBLHOE YHUCIO0, OECKOHEYHAs MEpPHOANYecKas ApoOb,
MPOLICHTHI, HUPPALMOHATBHOE YHCJIO, MHOXECTBA PAIMOHAIBHBIX U JCHCTBUTEIBHBIX YHCEI, MOJYJIb
JIEHCTBUTEIILHOTO YKCIIA;

MPUMEHATH APOOH U MPOICHTHI JIs1 PEIICHUs MPUKIIAIHBIX 3374 U3 Pa3IMYHbIX OTpacjci 3HaAaHUH 1
peabHOM JKU3HH;

MPUMEHATh TPUOTMKEHHBIC BBIUMCICHUS, NMPaBUJIa OKPYTJICHUS, NMPUKUIKY U OLIEHKY pe3yJbTara
BBIYMCIICHHI;

CBOOOJIHO ONEPUPOBATH MOHSATHUEM: CTENEHb C IEJIbIM IOKa3aTesieM, MCIOJIb30BATh MOIXOISIIYIO0
(dhopMy 3amucH IEHCTBUTEILHBIX YHCEI ISl PeIICHUS MPAKTUYSCKUX 3a/1a4 U MPEICTABICHUS JTAHHBIX;

CBOOOJTHO ONEPUPOBATH MOHITHEM: apU(PMETUIECKUIN KOPEHb HaTYPaJIbHON CTEIICHU;

CBOOOJTHO OTEPUPOBATH MOHITHEM: CTENIEHB C PALIMOHAIILHBIM MTOKA3aTeNeM;

CBOOOJIHO OIEPUPOBATH MOHATHUSAMU: JTOTapru(M YHCIIa, TECATUIHBIC U HATypaIbHBIC JIOTAPU(PMBI;

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC YHCIOBOTO apryMEHTAa;

ONEepUPOBATH MOHATUSAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHNsI 1 HEPaBEeHCTBA:

CBOOOZHO OIEpPUPOBATh MOHATHSMHU: TOXKJECTBO, YpPaBHEHUE, HEPABEHCTBO, PABHOCHUJIbHBIE
YPAaBHEHUS U YPaBHEHUA-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

MIPUMEHSTh Pa3IUYHbIE METOJbl PEIICHUs PAlUOHAIBHBIX U APOOHO-pALMOHAIBHBIX YpaBHEHUH,
IIPUMEHATHh METOJl UHTEPBAJIOB JUIsl PELICHUSI HEPABEHCTB;

CBOOOJHO OINEpPHUPOBATH MOHATHUSMM: MHOTOWIEH OT OJHON MEePEeMEHHOW, MHOTOWIEH C IeJIbIMU
KodQpUIMEHTaMH, KOPHM MHOTIOWIEHa, NPUMEHSATH JeJIeHHe MHOrO4JieHa Ha MHOTOWIEH C OCTaTKOM,
teopemy besy u reopemy Buera i penienus 3anay;

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: CHUCTEMa JIMHEHWHBIX YPAaBHEHUI, MaTpula, OIpeIesnTellb
MaTpUIBl 2 X2 W €ro TEOMETPHYECKHH CMBICI, WCIIOJNB30BaTh CBOWCTBA OmpeAenuTens 2 X 2 Juis
BBIYMCIICHHS €0 3HA4YEHMs, IPUMEHATH ONPEACIUTENN JJI1 PEIICHHUs] CUCTEMBI JIMHEWHBIX YpaBHEHUH,
MOJEIIMPOBAaTh PEAIBHBIE CHUTYallUM C IIOMOIIBIO CHCTEMBI JIMHEHMHBIX YpPAaBHEHMM, HCCIEA0BaTh
ITIOCTPOEHHBIE MOJIENH C IIOMOIIBIO MATPHUIL U ONPEIEIUTENIEH, NHTEPIIPETUPOBATH ITOIYYEHHBIN PE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMU JIJIs TPpeoOpa30oBaHus BRIPaKEHUI;

BBIMOJIHATE TMPE0Opa30BaHUs UMCIOBBIX BBIPAKEHUH, COJEPXKALIMX CTENeHH C PALUOHAIBHBIM
[IOKa3aTeNeM;

MCIOJIb30BATh CBOMCTBA JIOrapu(pMOB IJIsl MpeoOpa3oBaHus Jorapu(pMUUIECKUX BbIPAXKEHUH;

CBOOOJHO OIEpPUPOBATh TMOHATHAMHU: HppalMOHAIbHbIE, MOKa3aTelbHble W Jorapudmuyeckue
YPAaBHEHUs, HAXOAUTh UX PEIICHUS C ITOMOIIbI0 PABHOCHUIIBHBIX MEPEXOA0B WM OCYHIECTBISAS MPOBEPKY
KOpHEH;

MIPUMEHSTh OCHOBHBIE TPUTOHOMETpHUYECKHE (OpMyJIbl Uil MpeoOpa3oBaHUsl TPUTOHOMETPHUYECKUX
BBIPAKCHMUI;

CBOOOJHO OMEpUpPOBATh IMOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHUE, MPUMEHSTHh HEO0OXOAUMBIE
(dbopMyIIBI TSl pellieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUH;



MOZCIIMPOBATh PCAJIBHBIC CUTYAllUW Ha A3BIKC aHFCGPLI, COCTAaBJIATb BBbIPAKCHUSA, YPABHCHUS,
HEPaBEHCTBA 110 YCIOBHIO 33Ja4yM, HCCIEIOBATh IMOCTPOCHHBIE MOJEIN C HWCIOJIh30BAHWUEM arrapara
anreopsl.

DOYyHKUUM U TPaPuKu:

CBOOOJHO OIEPUPOBATH MOHATUAMHU: (DYHKIHUS, CHOCOOBI 33haHusl (YHKIMH, B3aUMHO OOpaTHBIE
¢byHkunMu, KoMno3uuus QyHKUWH, rpaduk (GYHKUIUH, BBINONHATH 3JEMEHTapHble MpeoOpa3oBaHus
rpaduKoB (PyHKITHIA;

CBOOOHO OTIEPUPOBATH MOHATHAMU: 00JACTh ONPEACTICHUS U MHOKECTBO 3HAUCHHUH (PYHKIIUH, HYIIN
(bYHKIMH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOO/IHO OIEpPHPOBATh MOHATHSAMU: YETHBIE W HEUETHBIE (YHKLIUH, MEPUOJHYECKHE (YHKIUH,
POMEXYTKH MOHOTOHHOCTH (DYHKITH, MAaKCUMyMbl I MUHUMYMBI (DYHKIIMY, HAnOOJIbIIee M HANMEHBIIIEe
3HaYeHHE (QYHKIMH Ha IPOMEXKYTKE;

CBOOOJHO OIEPUPOBATH MOHATUSMH: CTETeHHas (YHKIHS C HATYPaIbHBIM U LIEJIBIM IMOKa3aTeleM,
rpaduK CTENEHHOW (YHKIMU C HATypaJbHBIM M IIETBIM ITOKa3aTesieM, TpapuK KOPHS N-0il CTEeNeHW Kak
(byHKIMK 0OpaTHOM CTENEHH C HATYPAIbHBIM MTOKA3aTeIeM;

OIIEpPUPOBATH TMOHATUSAMH: JIMHEHHAs, KBaJpaTW4YHAs WM JPOOHO-IWHEHHAs (DYHKIUH, BBITOIHSTH
AJIEMEHTAPHOE MCCIIEJOBAHUE U TOCTPOSHHUE UX TPAPHKOB;

CBOOO/IHO ONEpUPOBATh MOHATUSMH: NOKa3aTeabHas U JorapudmMuueckas GyHKIUHU, UX CBOHCTBA U
rpaduKH, HCIOIB30BATh UX TPA(UKH JUIS PEIICHHs yPaBHEHHIA;

CBOOOZIHO  ONEpPHPOBAaTH  MOHATUSAMH:  TPUTOHOMETPHYECKAs  OKPY)KHOCTb,  OIpEelICHHE
TPUTOHOMETPHYECKUX (DYHKIIUI YHCIOBOTO apryMEeHTa;

MCTOJB30BaTh rpaduku (QYHKIUA A MCCIEIOBAaHUS IMPOIECCOB M 3aBHCUMOCTEH MpPHU pEIICHUH
3a7ad U3 JPYruX y4eOHBIX MPEIMETOB W PeabHOM KHU3HH, BBIpaXaTh (pOpMylaMH 3aBUCHMOCTH MEXIY
BEIIMYMHAMU;

Havajna maTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO ONEpPHUPOBATH MOHATHAMM: apuPMeTHUecKass 1 reoMeTpuiecKas Mmporpeccus, 6€CKOHEUHO
yOBIBatoIasi TeOMeTpHUecKasl MPOrpeccusi, JTMHEHHbBI M 3KCIIOHEHUMAIBHBIA pOCT, (OopMya CIO0XKHBIX
IIPOLIEHTOB, UMETh NIPEJCTABJIICHNE O KOHCTAHTE;

HCIIOJIB30BATh MIPOTPECCUU ISl PELIEHUS PEAVIBHBIX 3a]a4 IPUKIIATHOTO XapaKTepa;

CBOOOJHO OIIEpUPOBATH MOHATHAMH: IIOCJIEJOBATEIBHOCTB, Coco0bI 3a1aHus
IIOCJIEIOBATEILHOCTEN, MOHOTOHHBIE M OrPAHMYEHHBIC IIOCIIEIOBATEIBHOCTH, IIOHHMATh OCHOBBI
3apOXKIEHUS] MaTEMAaTUYECKOr0 aHaIN3a KaK aHalnu3a OECKOHEYHO MaJlbIX;

CBOOOJHO OIEPUPOBAThH MOHATUAMU: HENPEpbIBHbIE (YHKIIMHU, TOUKHU pa3pbiBa rpaduka GyHKIUH,
aCUMIITOTHI rpaduka GyHKINY;

CBOOOJHO OIEpPUPOBATH IMOHATHEM: (YHKLUS, HENpEepbIBHAS Ha OTpE3Ke, MPHUMEHSATh CBOICTBa
HENpepbIBHBIX (DYHKIMIA 1151 peleHus 3a1ay;

CBOOOJHO ONEpUpPOBaTh MOHATHAMHU: TEpBas M BTOpas NPOU3BOJHBIE (YHKIMH, KacaTeldbHas K
rpaduky GyHKIUY;

BBIUHCIISATH NMPOU3BOJHBIE CYyMMBbI, IIPOU3BEACHUS, YaCTHOTO W KOMIO3MLIMU JABYX (DYHKUUH, 3HATH
MIPOM3BOJIHBIE AJIEMEHTAPHBIX (PYHKIINIL;

HCIOJIb30BaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM [Tl pEIIeHHUs 3a]1a4.

MHoskecTBa M JIOTHKA:
CB060[[HO OHepI/IpOBaTB IIOHATUAMU: MHOXXCCTBO, onepam/m HaJg MHOXCCTBaMU,



HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT JJisl OMMCAHUs PEabHBIX MPOIECCOB U SBICHUH,
MIPH PEUICHUH 33134 U3 IPYTUX YICOHBIX IPEIMETOB;

CBOOOJTHO OIEPHPOBATH TOHATHSIMHU: OIPEIEICHUE, TEOpeMa, YpPaBHEHHUE-CIEICTBUE, CBOWCTBO
MaTeMaTHYECKOro 00BEKTa, J0KAa3aTeIbCTBO, PABHOCHILHBIC YPAaBHEHUS H HEPABEHCTBA.

K xonmy oOyuenus B 11 kJacce o0y4aromuiicss MOJTYIUT CIEAYIONIUE MPESIMETHBIC PE3yIbTaThI 1O
OTJIENBHBIM TeMaM pabodeil mporpaMMbl Y4eOHOTO Kypca «Anredpa u Havalla MaTeMaTHIeCKOTO aHaTN3ay .

Yucyia 1 BLIYUCTICHHUS :

CBOOOJIHO OTIEPUPOBATH TMOHATUSIMHU: HATypaJbHOE W IIEJI0€ YHCIIO, MHOXKECTBA HATYypaJbHBIX H
LIEJIBIX YMCEN, UCIOIb30BaTh MpU3HaKku AeauMocTu nenbix uucen, HOJ n HOK narypanbHbIX uncen ais
penieHus 3a1ad, MpUMEHATh aropuT™ EBkiuaa;

CBOOOJIHO OIEpUPOBATh TMOHSATHEM OCTaTKa IO MOJYJIO, 3alHUChIBaTh HATypaJbHbIE 4YHCIA B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOOJIHO OMEpPUPOBATH TMOHATUAMH: KOMIUIEKCHOE YHCJIO W MHOMXECTBO KOMILJIEKCHBIX YHCEll,
MIPEJICTABIATh KOMIUICKCHBIC YHCIIa B aireOpandeckoll M TPUTOHOMETPUYECKOW (opMe, BBITOIHATH
apudMeTHyecKre orepayy ¢ HUMU B H300paKaTh HA KOOPIUHATHON TUIOCKOCTH.

YpaBHeHNsI 1 HEPaBEeHCTBA:

cBOOOZIHO OMEpPUPOBATh MOHATUAMU: HUPPALMOHAIBHBIC, [TOKa3aTelbHbIE M JIOTapu(pMUUYECKHE
HEPaBEHCTBA, HAXOJAUTh UX PEIICHHS C IOMOUIbIO PABHOCUIIBHBIX IIEPEXOO0B;

OCYILIECTBIATH OTOOP KOPHEN IIPU PELLIEHUU TPUTOHOMETPUUECKOIO YPABHEHUS;

CcBOOOJIHO ONEPUPOBATH MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHATH HEOOXOANMBIE
(GbopMyIIbI JUIsl pEHIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOZIHO OMNEepUpoBaTh MOHSTUSAMM: CHUCTEMa U COBOKYNHOCTb YPaBHEHMH U HEPAaBEHCTB,
PAaBHOCUJIBHBIE CHUCTEMbI M CHUCTEMBI-CICICTBHs, HAXOAUTh PEIICHHUS CHUCTEMBI U COBOKYIHOCTEH
palMoHAIBHBIX, UPPALIMOHATIBHBIX, TOKA3aTENbHbIX U JOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;

peuiatb panuoHalbHbIE, HPPALMOHAIIBHEIE, [I0OKa3aTeJIbHBIC, JorapupmMuyecKue u
TPUTOHOMETPUYECKUE YPABHEHUSA U HEPABEHCTBA, COJEP KAILKUE MOLYIIN U ITapaMeTPBbl;

MPUMEHTh Tpa@uueckue MEeTOJbl JUIsl pPEelIeHHMs YpPaBHEHMHW M HEPaBEHCTB, a TaKXke 3a4ay C
rapamMeTpamy;

MOJIETTMPOBATh pealbHbIE CUTYallUM Ha S3bIKE airedpbl, COCTABIATH BBIPAXKEHMS, ypaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIEA0BATh IOCTPOEHHBIE MOJENH C UCIIOIb30BAHUEM
anmapara anre0pbl, HHTEpIPETUPOBATh MOJYYESHHBIA PE3yNIbTaT.

DyHKIUH U TPaQUKH:

CTPOUTH TI'paUKW KOMHO3MIMU (PYHKIMHA C MOMOILIbIO 3JIEMEHTAPHOI'O HCCIIEJJOBAHUS U CBOICTB
KOMIIO3ULIUH JIBYX (YHKLUH;

CTPOUTH TeOMEeTpUUYEeCcKre 00pa3bl YpaBHEHUH U HEPABEHCTB HA KOOPAMHATHOM MIIOCKOCTH;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSTHh PYHKLINHU JJI1 MOJIETHPOBAHUS U HCCIIEI0BAHUS peabHBIX MPOIIECCOB.

Hauyana MmaTeMaTH4eCKOI0 aHAJIU3a:
HCIIOJIb30BATh IMPOU3BOAHYIO JISA UCCIICAOBAHU (I)yHKI_II/II/I Ha MOHOTOHHOCTb U SKCTPCMYMBI;
HaxoauTb HauOOJIbIlIee U HAMMEHBIIIEE 3HAUCHHS (I)yHKI_II/II/I HerepBIBHOf/'I Ha OTPC3KCE;



MCIOJIb30BaTh MPOU3BOTHYIO TSI HAXOXKICHUS HAMIIYUIIETO PEIICHHs] B MPHUKJIAIHBIX, B TOM YHCIIE
COITMAIEHO-9)KOHOMHUECKUX, 3a/la4yax, JJIsi ONpPEACICHHUS CKOPOCTH W YCKOpPEHHs Mpolecca, 3aJaHHOTO
dhopmymoit wim rpapuKkoM;

CBOOOJTHO OIEPHPOBATH TOHATHSMH: [EPBOOOpa3Hasi, ONPEHCIEHHBI HMHTErpall, HaXOJUTh
NepBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIIMI ¥ BBIYHCIISITh HHTErpai 1o Gpopmyne HeroToHa-JleiiOnmIa;

HaXOJUTh IUIOMIAIN IJIOCKUX (GUTYP U 0OBEMBI TEJ C MTOMOIIBIO0 HHTETPAJIa;

UMETh TPEJCTABICHHE O MATEMaTHYeCKOM MOJISIMPOBAHUK Ha TIPUMEPE COCTABJICHUS
g depeHINaTbHBIX YPABHCHHIA,

peniaTh NpUKIAIHbIC 337a91, B TOM YHUCIIe COLUAbHO-YKOHOMHYECKOTO B (DU3MYECKOTr0 XapakTepa,
CpelCTBaMU MaTEMAaTUYECKOTO aHaJIH3a.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HanmenoBanue pa3znenos u tem KonunyecTBo yacos
/m HIPOTpaMMBl Bcero Kontponbhsie [Ipaktuueckue
paboThI paboThI
1 MHOXECTBO JEUCTBUTEILHBIX YUCE. 24 1
MHorounensl. PanioHaabHbIE ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI JIMHEUHBIX
ypaBHEHUH
2 O®ynkuuu u rpapuku. CreneHHas 12 1
(GYHKIHUS C IETBIM ITOKa3aTelieM
3 Apudmernyeckuit KopeHs n-oit crerenn. 15 1
HppaumnonanbHble ypaBHEHUS
4  TloxazarenbHast PyHKIIHS. 10 1
[TokazarenbHbIE ypaBHEHUS
5 Jlorapudmuueckas QpyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
6 TpuroHomerpuyecKkre BEIPAKECHUS H 22 1
YpaBHEHUS
ITocnenoBarenbHOCTH U POTPECCUU 10 1

HenpepsiBable pynkiuu. [IpouszBoanas 20
[ToBTOpenue, 06001IEHNE, 5

CHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O0 136 10 0
[TPOT'PAMME

DNEeKTPOHHBIE
(undpoBsie)
oOpa3oBaTenbHbIC

pecypcbl



11 KIIACC

Ne HanmenoBanue pa3zneinoB u teM KonunuecTBo yacos DNEeKTPOHHBIE
1/ HIPOTpaMMBl Bcero Kontposbasie [IpakTuueckue (uudpossie)
paboTsI paboTHI o0pa3oBaTesIbHbIE
pecypcbl

1 MHccnenoBanue pyHKIHIA C TOMOIIbIO 22 1

IIPOU3BOJHOM

ITepBooOpasHast 1 HHTETpa 12 1

['paduky TPUTOHOMETPHYECKHIX 14 1

dbyakumid. TpuroHoMeTprudecKue
HEPaBEHCTBA

4  HppauunoHanbHbIE, MOKa3aTEIbHbIC U 24 1
norapuMuUecKre HEPaBEHCTBA

KommuiekcHsie uncna 10 1
HatypanbHble U 1enbie yrcia 10 1
CucreMsbl palliOHAJIbHBIX, 12 1

UPPAIMOHATILHBIX TIOKA3aTSIbHBIX U
norapu(pMHYECKUX YpaBHEHHMA

3amauu ¢ mapameTpaMu 16 1
[ToBTOpEHHE, 0000IICHUE, 16 2
cUCTeMaTH3aIHs 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOTPAMME



[Toypounoe mnanupoBanue 10 kimacc

Mpeaver Knacc | BapuaHT
Anrebpa n Havyana
MaTemMaTu4eckoro Anrebpa n Hayana matemMaTuyeckoro aHanusa_10a_2024-
aHanusa 10 2025r.r.
Onuca Kon-
Hue BO
pasge yaco
Pasgen na Tema ypoka B
MHoXecTBO, onepaunm Hag MHOXXeCTBaMn N UX CBOUCTBA 1
Ounarpammel drinepa-BeHHa 1
[MprMmeHeHne TeopeTNKO-MHOXECTBEHHOIO annapaTa Ans
MHP”(eCTBO pellueHnda 3agad 1
AENCTBUTETIbHBIX YNCET. PaunoHanbHble yncna. OBbIKHOBEHHbIE U AeCATUYHbIE Apobu,
MHorouneHb. NpoueHTbl, 6eCKOHEeYHble Nepuognyeckme gpobu 1
PauvoHanbHbie ypasHeHus PaunoHanbHble Yicna. OBbIKHOBEHHbIE 1 AeCATUYHbIE Apobu,
v HEpaBeHcTBa. CMCT,eMb' NpoueHTbl, 6eCKOHEYHbIE Nepuognyeckme gpobu 1
NNHENHbIX YpaBHEHNI n 6or
pumeHeHne apober 1 NPOLEHTOB ANS peLleHUs NPUKNagHbIX
3agad 1
MpumeHeHne apoben 1 NPOLEHTOB ANA peLleHns NMPUKNagHbIX
3agad 1
OencTteutenbHble Yncna. PaumoHanbHble U uppaumoHarnbHble
yucna 1
ApumeTmyeckune onepauuun ¢ 4ENCTBUTENBHLIMU YUCTIaMuU 1
Mopgynb eNCTBUTENBHOIO YMcna u ero CBOMCTBa 1
MpnBNWXKEHHBIE BBIYNCNEHWS, MPaBUIIa OKPYINEHNs], NPUK1aKa
W OUEHKa pesyrnbTaTa BblMUCNEHUN 1
OcHoBHbIE MeTOABI peLLEeHNst LenblX 1 ApobHO-paLmoHanbHbIX
ypaBHEHUN 1
OcHOBHbIE METOABI PELLEHUsT LeNbIX 1 APOOHO-paLMOHaNbHbIX
HepaBeHCTB 1
OcCHOBHble MeTOAbI PeLUeHUst LenbiX U ApOOHO-paLMOHanbHbIX
YpaBHEHUN N HEPaBEHCTB 1
MHorouneHs! oT ogHOM NepemeHHon. [leneHne MHoro4yneHa
Ha MHOrouYneH c octatkoM. Teopema besy 1
MHorouneHsl ¢ uensimmn koapdpuumeHTamu. Teopema Brueta 1
PelleHne cncteM NMHENHbIX ypaBHEHUI 1
PelueHune cucTeM NUHENHbIX YpaBHEHWI 1
Matpuua cuctemsl NMHeEHbIX ypaBHeHWn. Onpegenntens
MaTpuupbl 2%2, ero reoMeTpU4EeCKMin CMbICI 1 CBOMCTBA;
BbIYUCIIEHNE Er0 3HaYEHUS 1
Onpepenurens maTpuLbl 2%2, €ro reoMeTpUYEeCKMn CMbICn n
CBOWNCTBA; BbIYMCIIEHNE €r0 3HAa4YEeHUs 1
MpumeHeHne onpegenuTens ansa peLeHns cCucTembl
NVHENHbIX YpaBHEHUI 1
PelweHne npuknagHbIX 3a4ay C NOMOLLbH CUCTEMbI IMHENHBIX
ypaBHEeHUi 1
PelwieHne npuknagHbIX 3a4ay C NOMOLLbI CUCTEMBI NIMHENHBIX
ypaBHEeHUi 1
KoHTponbHasa paboTa: "PaunoHanbHble ypaBHEHNS U
HepaBeHcTBa. CMCTEMbI TIMHENHbIX YpaBHEHMI" 1
DyHKUMU 1 rpadurKn.
CTteneHHas yHKUMA C ®yHKUMA, cnocobbl 3agaHnsa yHKUMK. BaamHo obpaTHble
LleNnbiM nokasatenem dyHKUMKM. Komnosuums dyHKLni 1
Mpadmk pyHKUuUN. DnemeHTapHble Npeobpa3oBaHust
rpacpmkoB PyHKUUN 1
O6nacTb onpeaeneHnst 1 MHOXXECTBO 3HAYEHWUA (OYHKLIMK.
Hynu dyHKumn. NpomMexyTkM 3HaK NOCTOSHCTBA 1
UETHble 1 HeYéTHble pyHKUMKW. [Nepnognyeckue pyHKUNN.
[poMEXYTKM MOHOTOHHOCTU PYHKL MK 1

MakcumMyMbl 1 MMHUMYMbI PyHKUMKW. Hanbonbluee n 1




HaunMeHbllee 3Ha4vyeHne (*)yHKLI,MM Ha NPOMEXYTKe

JInHenHas, kBagpaTnyHas n gpobHO-NMHeNHaa QYHKLMK 1
OnemeHTapHoOe nccnegoBaHne U NoCTpoeHne rpadnKkoB ITUX
YHKLNIA 1
OnemeHTapHoe nccnegoBaHne U NoCTpoeHne rpadouKoB 3TUX
YHKLNIN 1
CreneHb ¢ uensiM nokasarenem. buHom HetoToHa 1
CreneHb ¢ uensiM nokasarenem. buHom HetoToHa 1
CreneHHas yHKUMSA C HATyparnbHbIM U LEMbIM NokasaTenem.
Eé cBowncTtBa n rpadmk 1
KoHTponbHas paboTa: "CteneHHasa dyHkums. EE cBoincTBa 1
rpacpuk" 1

ApnmeTnyecKknin KopeHb

N-O1 CTeneHu.

WppaumoHanbHble ApumeTrnyecknin KopeHb HaTypanbHOW CTENEHM U €ro

ypaBHeHusi CBOWCTBA 1
ApumeTrnyecknin KopeHb HaTypanbHOW CTENEHM U €ro
CBOWCTBA 1
MpeobpasoBaHUs YNCNOBbLIX BbIPAXEHUI, COAEPKALLMX
CTENEHN N KOPHM 1
Mpeobpa3oBaHUs YNCNOBbLIX BbIPAXEHWUA, COAEPXKaLLMX
CTENEHN N KOPHM 1
lMpeobpa3oBaHUs YNCNOBbLIX BbIPAXEHWUA, COAEPXKaLLMX
CTENEHN N KOPHM 1
VppaunoHanbHble ypaBHeHUs1. OCHOBHbIE METOAbI PeLLEHNS
nppaumnoHanbHbIX YpaBHEHUIN 1
VppaunoHanbHble ypaBHeHUs1. OCHOBHbIE METOAbI peLLEHNS
nppaumnoHanbHbIX YpaBHEHUN 1
MppaunoHanbHble ypaBHeHUs1. OCHOBHbIE METOAbI peLLEHNS
nppaumnoHanbHbIX YpaBHEHUN 1
PaBHoOCWnNbHbIE Nepexoabl B peLleHnn nppaumoHarbHbIX
ypaBHeHUi 1
PaBHoCUnbHbIE NEpexobl B peLleHnn nppauoHanbHbiX
ypaBHeHUi 1
PaBHoCUnbHbIE NEpexobl B peLleHnn nppauoHanbHbiX
ypaBHeHui 1
PaBHoCUnbHbIE NEpexobl B peLleHnn nppauoHanbHbiX
ypaBHeHUi 1
CeomncTBa 1 rpadvk KOPHS N-OW CTEeMNeHN Kak PyHKUUK
obpaTHoW cTeneHu ¢ HaTypanbHbIM NoKas3aTenem 1
CeomncTBa 1 rpadvik KOPHS N-OM CTeNeHn Kak PyHKUUn
obpaTHOM CTeNeHW ¢ HaTypasbHbIM NOKa3aTenem 1
KoHTponbHas paboTa: "CBoiicTtBa 1 rpacdmk KOpHsi N-om
ctenenn. MippaunoHanbHble ypaBHeHus" 1

MokasaTenbHas yHKUMS.

MokasaTenbHble

ypaBHeHust CT1eneHb € paunoHanbHbIM NokasaTenemM u eé CBoncTea 1
CTeneHb C paunoHanbHbIM NokasaTenem u eé CBoncTea 1
CT1eneHb € paunoHanbHbIM NokasaTenemM u eé CBoncTea 1
lMokasaTenbHasn pyHKUKs, eé cBONCTBa U rpadmk 1
Vcnonb3oBaHue rpadunka yHKUUKW A58 peLleHns ypaBHEHUN 1
Vicnonb3oBaHve rpaduka yHKUUKN AN peLleHns ypaBHEHUN 1
MokasaTenbHble ypaBHeHNs:. OCHOBHbIE METOAbI PELLEHNS
nokasaTesNbHbIX YpaBHEHWUN 1
MokasaTenbHble ypaBHeHNs:. OCHOBHbIE METOAbI PELLEHNS
nokasaTenbHbIX YpaBHEHWUI 1
MokasaTenbHble ypaBHeHUS. OCHOBHbIE METOAbI peLleHUs
nokasaTenbHbIX YpaBHEHWUI 1
KoHTponbHas paboTa: "lNMokasaTtenbHas yHKUUS.
[MokasaTenbHble ypaBHeHus" 1

Jlorapudmmnyeckas

yHKUMSA. Jlorapudm vncna. Csoncrtea norapugpma 1




Jlorapungpmmyeckme
ypaBHEHUS

Jlorapudm vncna. lNMoHaTtue norapugma

Jlorapudpm vncna. Concrtea norapudpma

[ecsTnyHble 1 HaTypasibHble NIorapudmel

[ecsTnyHble 1 HaTypasibHble NIorapudmel

MpeobpasoBaHue BbipaXeHW, cogepxalmx norapudgmbl

MpeobpasoBaHue BbipaXeHW, cogepKalmnx norapugmbl

MpeobpasoBaHue BbipaXeHW, cogepxalmnx norapudgmbl

Jlorapudpmuydeckasn yHKUMS, €€ cBoNCTBa U rpaduk

Jlorapudpmuydeckas dpyHKUNS, €€ cBONCTBA U rpaduk

Vicnonb3oBaHue rpadmka QyHKUUKN ANs peLleHns ypaBHEHUN

Vicnonb3oBaHue rpadmka QyHKUUKN ANs peLleHns ypaBHEHUN

e

Jlorapudpmuyeckme ypaBHeHusi. OCHOBHbIE METOAbI peLIEHUs
norapmmMmM4eCcKnx ypaBHEHUN

=

Jlorapudpmuyeckme ypaBHeHusi. OCHOBHbIE METOAbI peLUEeHUs
norapnMU4eCcKnX ypaBHEHUN

Jlorapudpmuyeckme ypaBHeHusi. OCHOBHbIE METOAbI PeLUEHUs]
norapnM14eCcKnX ypaBHEHUN

PaBHOCUNbHbIE Nepexoabl B peLLEHUN Norapnmmnyeckmx
ypaBHEHUN

PaBHOCUNbHbIE NEpexoabl B peLleHnn NiorapudMnYecKmnx
ypaBHEHUN

KoHTponbHas paboTa: "llorapndpmmndeckas dpyHkUmMS.
Jlorapnpmmyeckume ypasHeHns"

TpuroHomeTpuyeckue
BbIPaXXEHUSI 1 YpaBHEHUS]

CVIHyC, KOCUHYC, TaHI'eHC N KOTaHIreHC YNCIToBOIro aprymeHTa

CVIHyC, KOCUHYC, TaHI'eHC N KOTaHIeHC YNCITOBOIro aprymeHTa

APKCUHYC, apKKOCMHYC W apKTaHreHC YMCIIOBOro aprymeHTa

APKCUHYC, apKKOCMHYC W apKTaHreHC YMCIIOBOro aprymeHTa

S

TpVII'OHOMeTpVI‘-IeCKaﬂ OKPYXHOCTb, onpeneneHune
TPUTOHOMETPUYECKNX beHKU,MVI YNCI0OBOIo aprymeHTa

=

TpVII'OHOMeTpVI‘-IeCKaﬂ OKPYXHOCTb, onpeneneHune
TPUTOHOMETPUYECKNX beHKU,MVI YNCOBOIo aprymeHTa

OCHOBHblE TPUroHOMeTpU4eckne opmynbl

OCHOBHblE TPUroHOMEeTpUYeckne opmynbl

OCHOBHblE TPUrOHOMEeTpUYeckne opmynbl

OCHOBHbIE TPUrOHOMETpPUYECKME POPMYIbI

MpeobpasoBaHNe TPUrOHOMETPUHECKMX BblpaXKeHWI

MpeobpasoBaHNe TPUFOHOMETPUYECKUX BblpaXKeHWI

MpeobpasoBaHNe TPUrOHOMETPUHECKMX BblpaXKeHWI

MpeobpasoBaHNe TPUrOHOMETPUHECKMX BblpaXKeHWI

PelueHne TpUroHOMeTpUYECKNX YpaBHEHUI

PeweHune TPUTOHOMETPUYECKUNX ypaBHeanZ

PeweHune TPUTOHOMETPUNYECKNX ypaBHeanZ

PeweHune TPUTOHOMETPUYECKNX ypaBHeanZ

PeweHune TPUTOHOMETPUNYECKNX ypaBHeanZ

PeweHune TPUTOHOMETPUYECKNX ypaBHeanZ

PeweHune TPUTOHOMETPUNYECKNX ypaBHeanZ

N R R

KoHTponbHas paboTta: "TpuroHoMeTpu4eckme BblpaXkeHust 1
TPUroHOMEeTprYeckMe ypaBHeHns"

=

MocnenoBaTenbLHOCTU 1
nporpeccum

MocnenoBaTenbHOCTK, CNOcoBbI 3a4aHMs
nocnegosarensHocTein. MeTog MaTeMaTM4eckoi NHOYKLUM

=

MOHOTOHHbIE 1 orpaHun4eHHble nocrnenoBaTesibHOCTU.
MCTOpMﬂ aHanumaa 6eckoHeYHO MarbIX

ApuncmeTryeckas nporpeccus

FeomeTqueCKaﬂ nporpeccuda

BeckoHe4vHO y6b|Ba+ou.|,a;| reoMeTpumnyeckada nporpeccua

o L




CyMma 6ecKoHeYHO ybbIBaKLEN reOMEeTPUYECKON NMPorpeccum

JIVHeNHBIN 1 3KCNOHeHUUWanbHbIA pocT. Yucno e. dopmyna
CNOXHbIX MPOLEHTOB

JIMHeNHbIN 1 3kCNOoHeHUuWanbHbIM pocT. Yucno e. dopmyna
CNOXHbIX MPOLEHTOB

Vcnonb3oBaHuWe nporpeccun Ans peLleHns peanbHbIX 3a4ad
NpVKNagHoro xapakrepa

=

KoHTponbHas pabora: "lNocnegoBaTensHOCTM 1 nporpeccun”

=

HenpepbiBHbIE DYHKLMK.
MponseogHas

HenpepbiBHbIE (PYHKLIMM 1 MX CBOMCTBA

Touka paspbiBa. ACUMNTOThHI rpadhnkoB PyHKLINIA

CBoKicTBa OYHKLNIN HENPEPBLIBHBIX HA OTPE3Ke

CBoricTBa hyHKLM HENPEPDLIBHBIX HA OTPe3Ke

MeTtopg MHTEPBAJIOB AJ1d pelweHnd HepaBEHCTB

MeTtopg MHTEPBAJIOB AJ1d pelweHnd HepaBEHCTB

MeTtopq MHTEPBANOB AJ1d peweHnd HepaBEHCTB

N

lNpumeHeHne CBONCTB HenpepbIBHbIX PYHKLMIA A58 peLleHus
3agay

=

lNpumeHeHne CBONCTB HeNnpepbIBHbIX YHKLMIA A58 peLleHus
3agay

MepBas 1 BTopas NponssoaHble pyHKLNM

Onpep,eneHVIe, FeOMeTpMHeCKMVI CMbICI I'IpOI/ISBO,D,HOVI

OnpepneneHune, pU3NYECKNA CMbICI NPON3BOAHOMN

YpaBHeHWe KacaTenbHOM K rpadmky yHKUMm

YpaBHeHWe KacaTenbHOM K rpadmky yHKUMm

[MpoussogHble anemMeHTapHbIX PYHKLMI

e

MponsBogHas cyMMbl, NPOU3BEAEHMUS, YACTHOIO U
KOMNO3nLMn PyHKLNI

MponsBogHas cyMMbl, NPON3BEAEHMUS], YaCTHOIO U
KOMNO3nLMn OyHKLNI

KoHTponbHas pabota: "lNponssogHasn”

MoBTOpeHne, 0606LEHNE,
cucTemaTmusaums 3HaHuim

MoBTopeHue, 0600LLEHNE, CMCTEMATU3ALNS 3HAHWNA:
"YpaBHeHns"

MoBTOpPEHME, 0600LEHNE, CUCTEMATU3ALNSA 3HAHUN:
"®yHKUUNn"

MToroeas KoHTposbHas paboTa

MoBTopeHue, 0600LLEHNE, CMCTEMATU3ALNS 3HAHWIA:
"HepaBeHcTBa"

MoBTOpPEHME, 0600LWEHNE, CUCTEMATU3ALNSA 3HAHWUN:
"MMpounasogHasn”




YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJBHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

» MaremaTuka. AnreOpa 1 Hadajla MaTeMaTHYecKoro ananusa, 10 kimace/ AnumoB,
OO611ecTBO ¢ OTpaHUUCHHON OTBETCTBEHHOCThIO M3naTennckuii nientp « BEHTAHA -

['PA®Dy»; AktinonepHoe oomectBo «M3narenscTBo «IIpocBemenuey

METOANYECKHUE MATEPHAJIbBI JIJIAA YYUTEJIA
http://mathnet.spb.ru/

http://www.problems.ru/

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
https://resh.edu.ru/

https://www.yaklass.ru/
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