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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0azy s
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOpOHBI, PopMHUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UH(POPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTHX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCIEIIHOTO OBJAQJACHUS 3aKOHAMH (PU3HKU, XUMHUU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBECHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHMs U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TOMOIIBI0 MHAYKIMH U pacCykAaTh JEAyKTUBHO, HCIIOJIb30BaTh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOydYarolIMecs IMOJy4YalOT HOBBIM OMBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  NpPUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbIli Kypc 00JajaeT 3HAYUTEIBHBIM BOCIHTATEIBLHBIM MOTECHIIMAIIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTM M  OTBETCTBEHHOCTU 3a MOJYYEHHBIN
pe3yJbTar.

B ocHoBe MeTtommkm oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUs U HepaBeHCTBay», «Hauana
MareMaTH4ecKkoro aHaiausa», «MHoxkecTBa U Joruka». Bce OCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBII
yu4eOHBIH KypC SIBISETCS WHTETPATUBHBIM, TIIOCKOJIBKY OObeauHseT B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM arapaTtoM, Y HUX MOCienIoBaTeNbHO hopMupyeTcs u
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBaHus oco0oe BHHMaHHWE yaemsercs (OPMHUPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOImIMMCSI MHOXKECTBA HATypPaJIbHBIX, IIEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUIECKUE 3aJaud W OIepaluu: JAelIEHHEe HaIelo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IIENBIX YHUCEN, OCOObIe CBOMCTBa
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX NPUMEHEHUS Ul PELICHUs Pa3IMyHBbIX 3a/1a4
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIunus «YpaBHEHUS U HEPAaBEHCTBa» pealM3yeTcss Ha MPOTSIKEHUU BCETrO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIBHBIX, IOKa3aTeJIbHBIX, JIOTAapUPMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMH ¢ TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y M 3a7]a4 Ha HAaXOXJACHHE HAHOONbIIMX U HAMMEHBIIUX 3HAYEHUN (yHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CcTerneHu W Jorapudmsl. braromaps u3ydeHUI0 aiareOpanvyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHud, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEPaBEHCTB. AnreoOpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JIMHUSAMH Y4eOHOro Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpadMKOB, UCIOJb30BaHUE (DYHKIMIA JUIsl perieHus 3a7a4d U3 JAPYTrux y4eOHbBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BEJTUYMHAMH, MCCIEIOBaTh TMOJMy4YeHHbIe (YHKUIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTHUYECKHUX, TaK U IMPUKIATHBIX 3a]ad,
JOCTYIHBIX OOYYarOIIMMCS, TaK KaK y HUX TOSBISETCS BO3MOKHOCTH CTPOUTH
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKMX MOJEIEN pealbHbIX CUTyaluH,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBIIUICHHUS, (OPMUPOBAHUIO YMEHUN pPACTO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JIUHUS «MHOXKECTBA U JIOTUKa» BKJIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTUKu ¢ €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTHKU KaK HayKd CJeAyeT TMpUu3HaTh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTMYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJIENEH peaabHBIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaAMMBI, IOCKOJIBKY BECh MaTEpUa
y4e0HOr0o Kypca IIUPOKO HMCHOJB3YeTCs I pelieHus MPUKIaAHbIX 3amad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesiTenbHOCTh TO  (POPMHUPOBAHUIO HABBIKOB PEIICHUS TPUKIATHBIX 3a/1a4
OpraHu3yeTcs B MPOIIeCcce N3YUEHUs BCEX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B HeAenio), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAIHBIX 3a1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUN U PEAIbHOMN KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTIJICHUS, MPUKUJIKA U OLIEHKA PE3yIbTaTa BEIYMCIICHHUI.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndecknii KOpeHb HaTYPAILHOM CTENIEH! U €r0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC M apKTaHI'€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETbIX U APOOHO-PAMOHATIBFHBIX YpaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMHUUYECKUX YPaBHCHHH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKHUM CMBICI U
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJIENIEN PEANbHOM CUTYalMd C ITOMOILBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMsA, crnocoObl 3agaHus (QyHkuuU. B3auMHO o00paTHble (QYHKIUU.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakuuu. [IpoMexyTku MOHOTOHHOCTH (GYyHKIMH. MaKCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IIENIBIM MoKa3aTeneMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTU4eCKOn WHYKLIHH. MoHoTOHHBIE U OTpaHUYECHHbIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckasi nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIECH MeOMETPUUECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiuil. CBoHCTBa (YyHKUMU HENPEpBIBHBIX Ha OTpe3ke. MeTon
MHTEPBAJIOB JJI pPEIICHUs HepaBeHCTB. lIpuMeHeHue CBOWMCTB HENpPEpBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(u3nUecKuil CMBICT IPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K TpaduKy QyHKIUH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHOXecTBO, OmepalMd HaJl MHOXECTBAMHU U HUX CBOicTBa. Jlumarpammel
Olinepa—Benna. I[IpuMmeHeHue TEOPETUKO-MHOXKECTBEHHOIO —ammapara s
ONMMCAHMS PEANbHBIX MPOIECCOB U SIBJICHUN, MPU PEIIEHUU 3a7ady U3 JPYrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJILHBIC YPAaBHEHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckas W TPUTOHOMETpHUYECKas (HOPMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JJIsl pelieHus] GU3MUeCKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCKux HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppaIMOHANBHBIX, TOKA3aTEIbHbBIX U JOTapU(PMUUECKUX YPABHEHHUI.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DYyHKUMM U TPaPUKH

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxaenume  HauOonbllero M HAMMEHBILIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOoOOpa3HbIX. I[lepBoOOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wmHTETrpana s HAXOXKACHHUS IUIOMIAACH TUIOCKUX GUryp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh TpaKAAHCKOW TMO3UIMK OOYyYalIIerocs KakK aKTUBHOTO U
OTBETCTBEHHOTO WI€HA POCCHUICKOro oO0IecTBa, MPEACTaBICHUE O MaTeMaTHYECKHUX
OCHOBaxX (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUM, MPOIEAYpP T'PaKIaHCKOIO
oOmrecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHHE B3aMMOJIEHCTBOBATH C COIMAIbHBIMHU
WHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSIMU U HAa3HAUCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUHCKOM TpakAaHCKOW HWJAGHTUYHOCTH, YBaXEHUA K
OpOIIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHWKH, LEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSIM POCCUUCKUX MATeMaTUKOB M POCCUMCKOM MAaTeMaTUYE€CKOW IIKOJIBI,
UCITOJIb30BaHMUE ITUX JIOCTHKEHUM B APYTUX HAyKaxX, TEXHOJOTUSIX, chepax SdKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Haponaa, Cc(HopMUPOBAaHHOCTH
HPaBCTBEHHOTO CO3HAaHMS, JTHUYECKOrO TIOBEACHHUS, CBA3aHHOIO C MPAKTUYECKUM
IPUMEHEHHEM JOCTHKEHUN HAYKU U JEATEIIBHOCThIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa
B IIOCTPOEHUE YCTONYMBOTO OYIYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOLIEHHE K MHUpPY, BKIIOYas ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajladu, peNIeHUH, pPACCYKISHUH, BOCIPUUMUHUBOCTh K
MaTE€MAaTHYECKUM aCIEKTaM Pa3IM4YHbIX BUIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHMUSA:

c(hOpMHPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTWYeCKWe 3HaHHUSI B HWHTEpecax
310pOBOTO U Oe30MmacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBBIO
(3mopoBoe THMTaHWE, COAJAHCHUPOBAHHBIM PEXUM 3aHATAA W OTAbIXa, pPETYIsIpHAS
¢usznueckass aKTUBHOCTH), (PU3WYECKOE COBEPIIEHCTBOBAHHME TMPU 3AHATUAX CIIOPTHBHO-
03/I0POBUTEIIBHOM JIEATEIILHOCTBHIO;

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYyNIy, OCO3HAHHWE IEHHOCTH TPYIOJIIOOWs, WHTEPEC K Pa3IuIHBIM
chepam TnpodecCHOHATBHOW JESATENHHOCTH, CBA3aHHBIM C MaTeMaTUKOW U eg
MPWIOKCHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K
MaTreMaTH4ecKoMy OOpa3oBaHUIO M CamMOOOpa30BaHUIO HA MPOTSKEHUM BCEH KU3HH,
FOTOBHOCTh K AKTHUBHOMY Y4YacTHIO B PEUICHUU MNPAKTUUYECKUX 3aJlad MaTeMaTUYECKOM
HaIpaBJICHHOCTH;



7) 3K0JOruH4eCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTHYECKOM KYJIBTYphl, TMOHUMAHUE BIUSHUS COLMAIBHO-
PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOAHOM M COIMATIBHON Cpeabl, OCO3HAHUE
I00aJBbHOTO  XapakTepa HSKOJIOTMYECKHX MpoOJieM, OpHEeHTAalus Ha IPUMEHEHHE
MaTeMaTU4YeCKUX 3HAHMU JJI1 pelieHus 3a7ad B  O0JaCTH  OKpYXalolled cpefsl,
IJIJAHUPOBAHUE TOCTYNKOB M OIEHKH HMX BO3MOXXHBIX TOCJEICTBUN ISl OKpYKaroliei
Cpebl;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MpPaKTHKH, MOHUMAaHUE MAaTeMaTUYECKOW HAyKH Kak
chepbl UeTOBEYECKON JACSATETbHOCTH, ITANOB €€ Pa3BUTUS W 3HAYUMOCTH JUISl Pa3BUTHUS
IUBWIN3AIlUUA, OBJAJCHUE S3BIKOM MAaTeMAaTUKU W MAaTeMaTUYECKOHW KYJIbTYpOu Kak
CPEACTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U UCCIIEIOBATEIBCKYIO
NeATeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble jornueckue AeMcTBUA:

BBISIBJISIT U XapaKTEePU30BaTh CYIIECTBEHHBIE MPU3HAKK MAaTEMaTHYECKUX OOBEKTOB,
NOHSTHM, OTHOIICHUH MEXAy TMOHATUAMH, (OPMYIUPOBATH OIPEACICHUS TOHITHH,
YCTaHABJIMBATh CYIIECTBEHHBIM MpU3HAK KJIACCHU(PUKALUU, OCHOBAHUS JJIi OOOOIICHUS U
CpaBHEHHUSI, KpUTEPUU MTPOBOIMMOTrO aHAIIN3a;

BOCIPUHHUMATh, (HOPMYIUPOBATH U MPEOOPA30BLIBATH CYXKICHHS: YTBEPAUTEIbHbBIE U
OTpUIATEIbHBIC, EAUHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIE;

BBISIBJIATH MATEMAaTHYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TNPOTUBOpPEYUS B
dakTax, JaHHBIX, HAOTIOJEHUSAX U YTBEPKICHUSIX, TIPEAaraTtb KPUTEPUH ISl BBISIBICHUSA
3aKOHOMEPHOCTEUN U MPOTHBOPCUHI;

JenaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUYECHU N, YMO3aKIIOUYEHUH 110 aHAJIOTUH;

MPOBOJIUTh  CAMOCTOATENIBHO  JOKA3aTEelIbCTBA MATEMATHUUYECKUX  YTBEPIKICHHI
(OpsiMble W OT NIPOTUBHOTO), BBICTPAUBATH APTyYMEHTAlMIO, MNPHUBOJUTH MPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BEIOWpATh CHOCcOO perieHusi yuyeOHOW 3amayu (CpaBHUBATh HECKOIBKO BApHAHTOB
peuieHus, BbIOMpaTh HanbOoJIee MOAXOMAIMIMM C YYETOM CaMOCTOSITENBHO BbIJEIECHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiCTBUSA:

UCIOJb30BaTh  BOMPOCHI  KaK  KMCCJENOBATENIbCKUM  HMHCTPYMEHT  [O3HAHUS,
dbopmMynupoBaTh BOIMPOCHL, (UKCUPYIOUIUE NPOTUBOpEUHE, NPOOJIEMYy, YCTaHABIUBATH
HMCKOMO€ U JIaHHOE€, OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;



MPOBOJIUTH CAMOCTOSITEJILHO CIJIAHUPOBAHHBIM JKCIIEPUMEHT, HCCJIEI0BaHUE T10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4YeCKOro 0ObEKTa, SIBICHUS, ITPOLIECCA, BBISBICHUIO
3aBUCUMOCTEH MEXIY 00bEKTaMH, SIBICHUSMHU, ITPOIIECCaAMU;

CaMOCTOSITEIbHO  (GOPMYIUpPOBAaTH OO0OOIIEHUS M  BBIBOJABI IO  pe3yJbTaTam
MPOBEAEHHOTO HAOIIO/ICHHs, WCCJIEIOBAHUS, OILICHUBATH JOCTOBEPHOCTh MOJYYEHHBIX
PEe3yIabTaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE  IIpollecca, a TaKkKe  BBbIIBUTATh
MIPEIOJIONKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATH JA€UIUTHI HH(DOpPMAILINK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA HA BONPOC U
JUTSL PEIICHUS 3a/1auu;

BBIOMpaTh HMHGOPMAIMIO W3 MCTOYHMKOB pPAa3IMYHBIX TUIIOB, AaHAJIU3UPOBATh,
CUCTEMATH3UPOBAaTh W HHTEPIPETUPOBATH HUHQPOPMAIIUIO PA3TUYHBIX BUJOB U (POpM
pe/ICTaBICHUS;

CTPYKTypUpOBaTh HHGOPMAIIMIO, TPEACTABIATh €€ B pa3IuYHbBIX (opmax,
WJUTFOCTPUPOBATH TPpaPUUIECKH;

OIICHUBATh HAJIEKHOCTh HH(POpPMAIIMU TIO CaMOCTOATENIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KomMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS

OO0menue:

BOCTIPpUHUMATh U (DOPMYITHPOBAThH CYKIEHUS B COOTBETCTBUH C YCIOBUSMHU H TICIISIMU
OOIIeHHS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh IMOSICHEHUS TI0 XOJy PEIICHHs 3aJadl, KOMMEHTHUPOBAThH TOTYYCHHBIN
pe3ybTarT;

B X0J1¢ 00CYXKJICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI, IPOOIEMBI,
pelraeMoil 3ajauM, BBICKA3bIBATh WJCH, HAIlCIEHHBIC HA TIOWMCK PEIICHHS, COMOCTABISATH
CBOM CYXKJICHHUS C CY)KICHUSMHU JIPYTHX YYaCTHUKOB JTUAIOTa, OOHAPY)KUBATh pa3jiMdne U
CXOACTBO TO3WIIMHA, B KOPPEeKTHOW (opme GopMynHpoBaTh pa3HOTIACUS, CBOH
BO3PaKCHUS;

MPEACTABIATh PE3YJBTATHI PEIICHUS 3a7a9d, YKCIEPUMEHTA, UCCIIEIOBaHUS, TTPOCKTA,
CaMOCTOSITETILHO BBIOMpATh (QopMaT BBICTYIUICHHS C YYETOM 3ajad MPE3CHTANH U
0COOCHHOCTEH ayJUTOPHHU.

PeryjJsiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

COCTaBJIATh IUJIaH, AJITOPUTM PEIICHUS 3a/laud, BHIOUPATh CIOCOO pElIeHUsl ¢ YUETOM
UMEIOIIUXCS  PEeCYpCOB U COOCTBEHHBIX  BO3MOXHOCTEH, apryMeHTUPOBaTh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ yUETOM HOBOW UH(POpPMAIUU.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:



BJIAJ€Th HABBIKAMM I[103HABATEJIbHOM pe(IEKCUH KaK OCO3HAaHHUS COBEPIIAEMBIX
JNEUCTBUH W  MBICIUTEIBHBIX IMPOLIECCOB, WX PpPE3yJbTaTOB, BJIaJAETh CIOCOOaAMU
CaMONPOBEPKU, CAMOKOHTPOJISI IIPOLIECCA U PE3YJIbTAaTa PELICHHS] MaTEMAaTHYECKOM 3a1a4u;

peIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH PEIICHUU 3a]a4l, BHOCHUTD
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, ITaHHBIX, HANJICHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3yJbTaTa WEIM U YCIOBUSAM, OOBACHITH NPUUYUHBI
JOCTUXKEHUSI WM HEIOCTUKEHUS PE3yJIbTaTOB ACATENbHOCTH, HAXOJUTh OLIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYAIbHON pabOTHI
Opu perieHn y4eOHbIX 3a7a4, IPUHUMATh 11eJIb COBMECTHOM J1eATeTbHOCTH, MJIaHUPOBAThH
OpraHu3alldi0 COBMECTHOW paboThl, pachpeaeniarb BHABI padOT, JA0roBapuUBaThCH,
0o0CyXaTh MPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHHSI HECKOJBKUX JIFOICH;

y4acTBOBAaTh B TPyNmoBeIX ¢opmax palboTel (0OCykaeHus, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBI» M HHBIE), BBIMOJHATH CBOIO 9acTh pabOThl U KOOPIWHUPOBATH CBOU
JEUCTBUSL C OPYTMMHU YJ€HAMU KOMaHJbl, OILICHHBATh KayeCTBO CBOETO BKJaJla B OOIIMiA
MPOAYKT MO KPUTEPUAM, CHOPMYIMPOBAHHBIM yYaCTHHKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K koHniy o6yuenusi B 10 kiacce oOyyaromuiics MOJYYHUT CIEAYIONIME MPEIMETHBIE
pe3yNbTaThl MO OTIAEIBHBIM TeMaM paloueil mporpamMMmbl yuyeOHOro Kypca «Anredpa u
Hayajia MaTEMaTUYECKOr0 aHaJIU3a:

Yucaa 1 BHIYMCICHUSA:

CBOOOJHO  OMNEPUPOBATH  TMOHATUSIMHU:  PAIMOHAIBHOE  YHCIO, OECKOHEYHas
nepuoaudecKas 1po0b, MPOLEHTHI, UPPAIUOHAIBHOE YUCIIO, MHOKECTBA PAIlMOHATBHBIX H
NEUCTBUTENIBHBIX YUCET, MOAYJb AEHCTBUTENBHOIO YHCIIA;

MPUMEHITh JpOoOM M MPOLEHTHI ISl PEIICHUS MPUKIAJAHBIX 3a7ad U3 Pa3IudHbIX
OTpacyiedl 3HAHUW U PEATIbHOU JKU3HH;

MPUMEHSTh TPUOIMKEHHBIE BHIUMUCIICHUS, PABUJIA OKPYIJIEHUS, IPUKUAKY U OLIEHKY
pe3yJibTaTa BbIYUCIICHUN;

CBOOOJTHO OMEpHUPOBATH TOHATHEM: CTEICHb C IIEJIBIM TOKa3aTeJeM, HCIOIb30BaTh
noAXoAsAUIy0 (opMy 3alUCH JEUCTBUTENBHBIX YHCEI JJIS PEIICHUSI MPAKTUYECKUX 3a7a4 U
MPECTABJIECHUS JaHHBIX;

CBOOOTHO OTIEPUPOBATH MOHATHEM: ApUPMETHUECKHUI KOPEHb HATYPabHON CTETICHH;

CBOOOTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATBLHBIM MTOKA3aTeJIeM;

CBOOOJIHO OMNEPUPOBATH MOHITUSAMU: JOTapuPM 4YHCIA, JECATUUHbIE U HATypajlbHbIE
norapudmei;



CBOOOJHO ONEPUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YHCIIOBOT'O
apryMeHTa;

ONEPUPOBATh MOHATHAMHU: APKCHHYC, AapPKKOCUHYC W apKTAHIME€HC YHMCJIOBOIO
apryMeHTa.

YpaBHeHUsSI M1 HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH MOHATUSIMH: TOXKJIECTBO, YypaBHEHHE, HEPABEHCTBO,
PABHOCHJIBHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MIPUMEHSITh pa3lInyHble METOAbl PEIICHUs] PAlMOHAIBHBIX U JAPOOHO-paAIMOHATBHBIX
YpaBHEHUM, MPUMEHATH METOJT UHTEPBAJIOB JJIsl PEIICHUS] HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH MOHATHSIMU: MHOTOWIECH OT OJIHOM MepeMEeHHON, MHOTOWIEH C
HenbiMd Ko PUIMeHTaMu, KOPHM MHOIOYJIEHa, NPUMEHSTh JeJICHHe MHOrowieHa Ha
MHOT'OUYIEH C OCTaTKOM, Teopemy be3y u reopemy Buera niis pemenus 3aaay;

CBOOOJHO OMEpUPOBATh MOHSATUSMM: CUCTEMAa JIMHEWHBIX YpaBHEHMH, MaTpHUIIA,
ONpEeNENnUTENb MATPULBI 2 X 2 ¥ €ro reOMETPUYECKUU CMBICI, HCIOJIb30BaTh CBOMCTBA
onpenenurtens 2 X 2 i BBIYUCICHUS €r0 3HAYEHMS, NPUMEHSTh OINPEACTUTENN IJIs
pEUIEHNs CUCTEMBI TMHENHBIX YPaBHEHUW, MOJIEIMPOBATh PEAJIbHbIE CUTYallMH C TIOMOUIBIO
CUCTEMBI JTUHENHBIX YPAaBHEHUM, UCCIEI0BATh IOCTPOECHHBIE MOJEIN C TOMOILBIO MATPHUIL U
onpeennuTeNei, MHTEPIPETUPOBATD MOTYUYECHHBIA PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA IEUCTBUI C KOPHSAMHU JIJIsl TPeoOpa30BaHus BEIPAKEHUN;

BBIMIOJHATh TPEOOPa30BaHUSl UYHMCIOBBIX BBIPAKEHUN, COJEpXKAIIUX CTENeHH C
palMOHAIbHBIM [TOKA3aTEIEM;

UCIIOJIb30BaTh CBOMCTBA Jorapu@MoB g MpeoOpa3oBaHus JIOrapuPpMUUecKux
BBIPAKEHUM;

CBOOOJHO  OMEpUpOBaTH TMOHATUSAMH: HppAIMOHANBHBIC, T[IOKa3aTelbHbIE |
norapuMUYECKUE YpaBHEHHUS, HAXOAWTh HX PEIIEHUS C TOMOIIBI0 PaBHOCHIBHBIX
NEPEXOJ0B MUJIU OCYIIECTBIISIS IPOBEPKY KOPHEN;

OPUMEHSITh OCHOBHBIE TPUTOHOMETPHUECKHE (OpMyNbl g TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHUN;

CBOOOJIHO OINEpPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHUE, NPUMEHSTH
HeoOxomuMbIe (hOPMYJIBI JJIsl PEIIEHUs OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJICIUPOBATh peajbHbIE CHUTYyallMd Ha S3bIKe aareOphl, COCTABIATH BHIPAKEHUS,
YPAaBHEHHMsI, HEPABEHCTBA II0 YCJIOBUIO 3aJa4d, MCCIENOBATh ITIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM armapara anreOpsl.

DOyHKUUM U TPaPUKH:

CBOOOJTHO OMIEPUPOBATH MOHATHIMU: QYHKIIUSA, CIIOCOOBI 3a1aHus (DYHKIIMH, B3aUMHO
oOpaTHbIie QYHKIIMN, KOMIO3UIUS QYHKIIUN, TpaduK (YHKIIUH, BHITIOTHSATH dJIEMEHTAPHBIC
npeoOpazoBanus rpaguKoB HyHKIIHIA,

CBOOOJHO ONEPHUPOBATH MOHATHIAMH: O0JACTh ONPEIEICHUS U MHOXECTBO 3HAUYECHUU
GbyHKIMY, HYTW QYHKIHUUA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA,;



CBOOOJIHO ONEpPUPOBATH MOHATUAMU: YETHBIC U HEUYETHBIC (DYHKIUHU, MEPUOTUUECKUE
GyHKIMM, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIUM, MAKCUMYMbl U MUHUMYMBI (DYHKIIUU,
HauOoJIbIlIee U HAUMEHbIIIEE 3HaUCHUE (PYHKIIMHU HA TIPOMEKYTKE;

CBOOOJIHO OMEPUPOBATH MOHSTUSMU: CTENEHHAs (DYHKIUS C HATYpaJbHBIM U IEIBIM
rokaszareseM, rpaduk CTeNeHHON (QYHKIIMU ¢ HATYPaJIbHBIM U IIEIBIM MTOKa3aTesieM, Ipaduk
KOpHs N-0M cTeneHU Kak PyHKIMU 0OpaTHOM CTENEHU ¢ HAaTYpalbHbIM MOKa3aTeIeM;

OTepUPOBATH MOHATUAMU: JUHEWHAs, KBaJpaTHU4HAs U JpOOHO-TUMHEWHas (DYHKIUU,
BBITIOJTHATH JIEMEHTAPHOE HUCCIIEIOBAHUE U TTOCTPOEHUE UX TPAPUKOB;

CBOOOJIHO ONEPUPOBATH MOHATUSAMM: TOKa3aTelabHas U Jorapudmuyeckas (yHKIIHH,
UX CBOMCTBA U rpadUKu, UCIIOIB30BaTh UX TpadUKHU JJIsl PEIICHUSI YpaBHEHUN;

CBOOOJIHO  ONEpPUPOBATh  TOHSATUSIMHU:  TPUTOHOMETPHUUECKAs  OKPYKHOCTD,
OTpeIeSICHNE TPUTOHOMETPUUECKUX (DYHKIIUI YUCTIOBOTO apryMeHTa;

UCIIOJIB30BaTh I'paduKu DYHKITUN I UCCIIeT0BaHUS MPOIECCOB U 3aBUCUMOCTEN TIpU
pelieHnyd 3ajad W3 JPYruX Y4eOHBIX TMPEIMETOB U peajbHOW JKH3HU, BBIPAXKATh
dbopmynaMu 3aBUCUMOCTH MEXy BETUINHAMH;

Havana MaTeMaTH4eCcKOro aHajamnsa:

CBOOOJIHO  OMEPUPOBATh  TOHATHUAMH: apudMeTHUeCKas W  T'C€OMETPUYECKas
nporpeccus, OECKOHEUHO YOBIBAIOIIAs TEeOMETpUYecKass TMPOrpeccus, JHUHEHHBIN U
AKCIIOHEHIIMATBHBIM POCT, (QOopMylia CIOXKHBIX MPOIEHTOB, UMETh TMPEJCTaBICHUE O
KOHCTaHTE;

UCITIOJIB30BATh MPOrPECCUU ISl PELIEHUS PEAIbHBIX 3a7a4 NPUKIaJHOTO XapaKTepa;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: TMOCIEIOBATENIBHOCTh, CIOCOOBI 3aJlaHuA
NOCJIEIOBATENIBHOCTEN, MOHOTOHHBIE W OTPAaHUYEHHBIE IOCIEA0BATEIbHOCTA, NOHUMATh
OCHOBBI 3aPO’KJICHUSI MAaTEMAaTUYECKOTO aHaK3a KaK aHain3a OECKOHEYHO MaJIbIX;

CBOOOJHO OIEpUPOBATh TMOHSATUSMU: HEMpPEpbIBHbIE (YHKIMHK, TOYKH pPa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJIHO OMepUpOBaTh MOHATHEM: (YHKIIMS, HENPEpPhIBHAS HA OTPE3KE, MPUMEHATH
CBOMCTBA HEMPEPHIBHBIX (DYHKIINI IJIs pelIeHUs 3a1a4;

CBOOOJHO OMNEPHUPOBATH MOHATUSMU: TIEpBas W BTOpas MPOU3BOAHBIC (YHKIIHH,
KacarenpHas K rpaduky QyHKINH,

BBIYUCIISITh ITPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YaCTHOTO M KOMIIO3UIIMHM JIBYX
GyHKIUH, 3HaTh MPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKITUH;

MCITIOJIb30BaTh TEOMETPUUYECKUA M (PU3UYECKUN CMBICT TPOW3BOJHON [JISI PEIICHUS
3a/ad.

MHo:kecTBA U JIOTMKA:

CBOOOTHO OMIEPUPOBATH MOHSATUSIMU: MHOXKECTBO, OTIEpPAIlMU HaJl MHOYKECTBAMH,

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar JJjsi ONUCAaHHUS pealbHBIX
MIPOLIECCOB U SIBJIICHUM, MPU PELICHUH 3a]]a4 U3 IPYTUX yUEOHBIX PEAMETOB;



CBOOOJHO ONEPUPOBATH MOHATUSMU: ONPENEIECHUE, TEOPEMA, YpaBHEHUE-CIIEICTBHE,
CBOICTBO MATEMAaTHUYECKOI'0 OOBEKTa, JOKA3aTeIbCTBO, PABHOCUJIBHBIE YpaBHEHUS U
HEPABEHCTBA.

K koHny oOyuenus B 11 kiacce oOy4arolmuics MOJYYUT CIEIYIOUIUME MPEIMETHBIC
pe3ysbTaThl MO OTAENbHBIM TeMaM palbodeil mporpaMMbl yuyeOHOro Kypca «Anredpa u
Hayajga MaTeMaTU4EeCKOTO aHAJIN3a»:

Yucna 1 BHIYHCICHUSA:

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: HATYpaJbHOE MU LEJI0€ YHUCIO0, MHOXECTBa
HATypAJIbHBIX U LEJbIX YUCEN, UCIIOIB30BATh NIPU3HAKU AeIUMOCTHU Lenbix ynuces, HOJl u
HOK HatypanbHBIX yncen 1l pELICHUS 3a/1a4, IPUMEHTh AIrOpuT™M EBKINIA;

CBOOOJIHO OMEpUpOBaTh MOHSATHEM OCTaTKa MO MOJAYJIO, 3alHUCHhIBATh HATypalbHbIC
YyHuCla B Pa3JUYHBIX MO3ULUOHHBIX CUCTEMAX CUMCIICHMUS;

CBOOOJHO  OMEpPUPOBATh  MOHATUAMH: KOMILJIEKCHOE YHCIO W  MHOXECTBO
KOMIUIEKCHBIX ~4YMCEeJl, TMPEJCTaBIsATh KOMIUIEKCHBIE 4YHClIa B anredpandyeckod u
TPUTOHOMETPUYECKON (opme, BBIOJHATH apu(METHYECKHE Olepalud ¢ HUMH U
U300paXkaTh HA KOOPJUHATHOM MIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJHO  OMepUpoBaTh TMOHATUSMH: HppAIMOHAIbHBIC, I[IOKa3aTeJbHbIE U
jgorapu(MUUECKUE HEpPaBEHCTBA, HAXOAMTh HMX PELIEHHS C IOMOUIbI0 PAaBHOCHIIBHBIX
[IEPEXOJI0B;

OCYILECTBIIATh OTOOP KOPHEH NP pPEeLICHUH TPUTOHOMETPUUECKOTO ypaBHEHUS;

CBOOOJIHO OIEPUPOBATh MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, NPUMEHSTH
HeoOXxoauMble  (OPMyJIbI  JJIi  PEIICHHUsS] OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKHX
HEPABEHCTB;

CBOOOJIHO ONEpUPOBATh MOHATUSMHU: CHUCTEMa U COBOKYIHOCTb YypaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHHS CUCTEMBI
U COBOKYITHOCTEH palMOHAJIbHBIX, UPPAILIMOHATIBHBIX, I0KA3aTEIbHBIX U JIOTApU(PMUIECKUX
YPaBHEHUW U HEPABEHCTB;

pelaTh paluoHalIbHbIE, HPPALMOHAIbHbBIE, IOKa3aTelbHbIC, JorapupMuueckue u
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEPIKALIUE MOYJIN U ITApAMETPHI;

NPUMEHATH Tpaduueckrue METOJbl Ui PElIeHHUs YpaBHEHUI U HEPaBEHCTB, a TaKXkKe
3a/1a4 ¢ IapaMeTpaMu;

MOJICJINPOBATh pEajbHbIE CHUTyallMd HA SI3bIKE€ anreOpbl, COCTaBIATH BBIPAKEHUS,
YPAaBHEHHMsI, HEPABEHCTBA U UX CHCTEMBI 11O YCIOBMIO 3aJla4M, MCCIIEI0BATH ITOCTPOCHHBIE
MOJENIM C UCHOJIb30BAHMEM ammapara anreOppl, HWHTEPIPETHPOBATH IOJTYyYEHHBIN
pe3ymbTar.

DyHKIUM U TPAPUKH:

CTPOUTh IpaUKN KOMIO3UIUU PYHKIUN C TOMOUIBIO 3JIEMEHTAPHOIO MCCIIEIOBAHUS
Y CBOMCTB KOMITO3UIIMH ABYX (DYHKIIH;



CTPOUTH TE€OMETpUUECKHe o0pa3bl YpaBHEHHH W HEPABEHCTB Ha KOOPJAMHATHOU
MJIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: TPAPUKU TPUTOHOMETPUUECKUX (DYHKITUH;

MPUMEHSITH (YHKIIUU JJ1s1 MOJICIIMPOBAHUSI U UCCIIEOBAHUS PEalIbHBIX MPOIIECCOB.

Hauana MaTeMaTuyecKoro anajausa:

WCIIOJIb30BaTh MPOU3BOJHYIO [JII HCCIeNOBaHUs (YHKIIMM HAa MOHOTOHHOCTh U
AKCTPEMYMBI;

HaxoJIUTh HAaMOOJIbIIICE U HAUMEHBIIIEE 3HAUCHUs (PYHKIIUU HEMPEPHIBHOM HA OTPE3KE;

UCIIOJIH30BaTh MPOU3BOJIHYIO JUISl HAXOXKACHUSI HAMTYUIIIErO PEIICHHS B IPUKIIAIHBIX,
B TOM YHUCJE COIMAIbHO-DKOHOMUYECKHUX, 3a7adax, JJIs OMNPEACNICHUs] CKOPOCTH H
YCKOpEHUs Mpoliecca, 3aaHHoro popMynoit uiu rpadukom;

CBOOOJIHO OINEPUPOBATh TMOHATUSIMHU: TEPBOOOpaA3Hasi, OMPEACIEHHBIM HHTETpal,
HAXOJIUTh MEPBOOOPA3HbIE dJIEMEHTAPHBIX (YHKIIUN M BBIUMCIATH MHTETpal Mo Gopmysie
Hrrorona-JleiiOnuma;

HAXOJIUTh IUIOMIAH TUIOCKUX (GUTYDP B OOBEMBI TEJI C TOMOIIBIO HHTErPaJIa;

UMETh MPEJACTaBICHUE O MAaTEMaTHYECKOM MOJCIMPOBAHUHN HA TIPUMEPE COCTABIICHUS
nuddepeHImanbHbIX YPaBHCHUMH;

pemarh TNPUKIAAHBIC 3aJadyd, B TOM YHCJIE COIMATbHO-DKOHOMUYECKOTO H
(du3nUecKoro xapakrepa, CpeACTBaMU MaTEMATHYECKOTO aHAIH3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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