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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 OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkum oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCHeHus», «OyHKuu U rpadukny, «YpaBHEHUs U HEepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JaHHBIA
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MAaTeMaTHYECKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, pabOTaTh C MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CIEIUPUIECKUEe 3aJayd M Olepalyd: JeJICHUe Haledo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY pPaCIIUPCHHIO Kpyra HUCHOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETHU3alHsL.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOyd4aroliuecs OBJAJACBAIOT PA3IUYHBIMH METOJAMHU  PELICHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNH (YHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKCHUN, a4 TaKKE BBIPAKECHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHuil, paboTbl €  CUMBOJBbHBIMH  (opmMamu,  MpeJCTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUA «DyHKIMM U TpaQuKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIMOJIb30BaHUE (DYHKIMI JIsl peuieHus 3a7ad U3 JAPYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHou. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYI KAK MaT€MaTHUYE€CKHUX, TaK U MPUKIAJHBIX 3a/1ad4,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
yCKOpeHHus IpoueccoB. JlaHHas conep:kaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHalu3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKkTHOTO, (OPMAIbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH 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-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT Haubosiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSAIOIMIMN BCE pa3Jiesibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKUA W MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWIaM  TOCTPOEHHUs  JOKAa3aTeabCTB.  3HAKOMCTBO  C  3JI€MEHTaMu
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOT'O MBIIUICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHUS, KOTOPHIE MPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHus BILUIETEHBI B KQXIBIM U3 pa3/iesioB IPOrPaAMMBbI, IOCKOJIBKY BECh MaTepHal
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETH3WPOBAaTh  IpoOJeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro 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 Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).

COJEP)KXAHUE OBYUYEHUA
10 KITIACC

Yuciaa 1 BLIYUCIEHUS



Panmonanbubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue aApoou. [lpumeHneHnue npoOel M MPOLIEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIIEW 3HAHUN U PEAIbHOM KU3HU.

JleucTtBuTenbHble uncia. PanuoHanpHBIE W UPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JEUCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpubankEHHbIE BBIYUCICHUS, TTpaBUiia
OKpYTIJICHUS, IPUKUJIKA U OLIEHKA pE3ybTaTa BEIYUCICHUI.

Crenenb ¢ 1elbIM MokaszaTeneM. bumHom HeioTtona. Mcmonb3oBanue
noaxoAsmed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a71a4 U IPEJCTABIICHUS TaHHBIX.

ApudmeTrndyecknii KOpeHb HaTYPAIBLHOM CTENEHU U €T0 CBOMCTBA.

CreneHb € palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
JICUCTBUTEJILHBIM MMOKA3aTCIIEM.

Jlorapudm uymcna. CoiictBa norapudma. JlecaTuuHple W HaATypajbHbIC
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHM€HC YMCJIOBOTO apryMeHTa. ApPKCHUHYC,
APKKOCUHYC M apKTaHT€HC YHUCJIOBOTI'0 apryMEHTA.

YpaBHeHUsS ¥ HEPABEHCTBA

ToxmecTBa W TOXACCTBEHHBIC MpPeoOpa3oBaHUs. YpaBHEHHE, KOPEHBb
ypaBHEHUs1. PaBHOCUIIbHBIE ypaBHEHHS W ypaBHEHHUsS-CIeACTBUA. HepaBeHCTBO,
pellIEeHUE HEPABECHCTBA.

OCHOBHBIE METO/IbI PEIICHHS IEIbIX U APOOHO-PANMOHAIBHBIX YPABHEHUHN U
HEPABEHCTB. MHOroO4IeHbl OT OJHOW IEPEMEHHOW. JleseHne MHOrouwieHa Ha
MHOTO4IEH ¢ ocTaTkoM. Teopemabesy. MHorowieHsl ¢ 1eIbIMUKOIDPUITICHTaAMHU.
Teopema Buera.

[IpeobpazoBaHus YUCIOBBIX BRIPOKCHUH, COICPKAIIUX CTEIICHH U KOPHHU.

HppanuonanbHbie YpaBHCHUH. OcHOBHEIC METO/IbI pelieHus
HUPPALMOHAIBHBIX YPABHCHUH.

ITokazaTenbHble ypaBHEHHS. OCHOBHBIC METOJ/bI PEIICHUS MOKa3aTEIbHBIX

YPAaBHEHHUM.

[IpeoGpazoBanre BHIPAKEHUI, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI peleHus
norapuMUYECKUX YPaBHCHH.

OcHoOBHbIE TPUTOHOMETPUUECKUE dbopMyIbL. [IpeoOpa3zoBanue

TPUTOHOMETPUUYECKHUX BBIPAXKEHUN. PellIeHre TPUrOHOMETPUYECKUX YPABHEHUN.
Pemenne cucrteM nuHEWHBIX ypaBHEHUW. Marpuma CHUCTEMBI JUHEWHBIX
ypaBHeHuil. OnpenenuTens MaTpuilbl 2X2, €ro TreoMEeTPUYECKUH CMBICI H
CBOWCTBA, BBIYHUCIICHUE €r0 3HAUYCHUS, IPUMEHEHHUE OIPEACIIUTENS ISl PELICHUS
CHUCTEMbl JIMHEMHBIX YypaBHEHUW. PellleHnMe NpUKIaIHBIX 3aJad C IMOMOIIBIO



CUCTEMBl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJACIU C
ITIOMOIIIBIO MATPHIL U ONIPEAETUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJEIIENM PEAJTbHOM CUTYyallMd C IOMOIIbIO
YpPaBHEHUUW MU HEpaBEHCTB. lIpuMeHeHHME ypaBHEHHMI U HEPABEHCTB K PEILICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3Ju4HbIX oOJacTell HAYyKH U peaabHOU
KU3ZHU.

DYyHKIUHN U TPAaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHkuuu. B3aumMHO oOpaTHblE (QYHKIUU.
Komnosunus ¢yukiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOKeCTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomexyTku 3HaKonmocTostHCTBA. YETHBIC U HeuéTHbIe GyHKIMH. [lepuoguyeckue
dbyakuun. [IpomMexyTku MOHOTOHHOCTH (PYyHKIMH. MaKCUMyMbl U MUHHMYMBI
¢ynkuu. Haubomnpiee 1 HauMeHbllee 3HaYCHHsI (PYHKIIUU HA TIPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHAs (YHKIUU. DJIeMEHTapHOEe
UCCJIEIOBAHUE U TTOCTPOCHHUE UX IPaPUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIbIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cCTerneHW Kak (QYHKIUU OOpaTHOM
CTEIIEHU C HATYPAJIbHBIM IT0KA3aTEJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUU, UX CBONCTBA U TpaduUKH.
Hcnonb3oBanue rpadukoB GyHKIUNA IS pelICHUs] YPaBHEHUI.

TpuroHomeTpuyeckas OKpYKHOCTb, OIPEIEIICHUE TPUTOHOMETPUUYECKUX
(YHKIIMN YHCIIOBOTO apryMEHTa.

OyHKIMOHAJIIBHBIE 3aBUCMMOCTH B pEAIBHBIX IIpOLEcCaX U SBICHUSX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hayajia MaTeMaTH4€CKOI0 aHAJIU3A

ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHMs IIOCJIELOBATEILHOCTEH. MeTon
MaTeMaTHYECKOU VHJIYKI1H. MoOHOTOHHBIE 151 OTPaHUYECHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMS MAaT€MaTH4YECKOIO aHAIN3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas u reomeTpuyeckas nmporpeccuu. beckoneuHo yObiBaroras
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO yOBIBAIOIIEH IeOMeTpUdYecKou
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lMcnonb30BaHWE TPOTPECCHMU  JUIA  PELICHUS peajbHBbIX  3a]a4
MPUKJIAAHOTO XapaKkTepa.

HenpeprsiBuble (QyHKIIMU W uX cBoMcTBa. TOYKM pa3pbiBa. ACHUMITOTHI
rpadukoB Qynkmui. CBoiicTBa (QYHKIIMNA HENPEPHIBHBIX HA OTpe3ke. MeToj
MHTEPBAJIOB JUIsl PELICHMs] HEPAaBEHCTB. [IprMeHeHMEe CBOMCTB HENPEPHIBHBIX
GyHKUMI 1714 peleHust 3a1ay.



[lepBas u BTOpas npousBojaHble GpyHKIMKU. OnpeneneHue, reoMeTpUIECKUil u
(u3nUecKuil cMbICT NPOU3BOIHON. YpaBHEHHE KacaTelIbHOU K rpaduKy (QyHKLIHH.

[IpousBoAHBIE  AJIEMEHTAPHBIX  (PYHKIUH. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHosxecTBa U JIOTMKA

MHoxecTBO, oOllepalid HaJ MHOXXECTBAMU M HMX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara i
OIIMCAaHUA pPEaJbHBIX IIPOLECCOB M SBICHUMN, IIPU PELIEHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOro0 OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYUCICHUS

Harypanbabie u uenvie yucna. [I[puMeHeHre TPU3HAKOB ACIMMOCTU IIEJIBIX
gyuces, HauOospmmii ol nenurens (nanee — HOJl) m HammeHsblee ooOiiee
kpatHoe (nanee — HOK), octaTkoB mo moaysmto, anroputma EBkimaa s pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie wucna. Anredpanyeckass W TpUTOHOMETpHUeckas (opMbI
3alMCH KOMIUIEKCHOTO YHcia. ApU(pMETHYECKHe OMNepalud C KOMIUIEKCHBIMH
yuciamMu. M300pakeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM IUIOCKOCTH.
®opmynaMyaspa. KopHu nN-olicTeneHUU3KOMIUIEKCHOTOUMCHA. [IpuMeHenue
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucrtemMa U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHX  ypaBHEHHMH C  TIOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpuYeCKUX HEPABEHCTB.

OCHOBHBIE METO/ABI PEIIEHUS TOKA3aTeNbHBIX U  JIOTapU(MHUUECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHUCTEM M COBOKYIMHOCTEH pallMOHAJIbHBIX,
HUPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUIECKUX YPAaBHECHHIA.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IApaMeTPaMHu.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEUICHHIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3jIMYHbIX 00JacTeid HayKd U pealibHOU
KW3HU, HHTEPIPETALHNS MTOTYYEHHBIX PE3YJIbTATOB.

DyHKUNH U TPAPUKH



I'padpux xomnoszunmu ¢QyHkumii. ['eomerpuueckue o0pas3bl ypaBHEHUUA WU
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue QpyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpyiueckne mMeTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/bl PELICHHUS 3a/1a4 C TapaMeTpPaMHu.

Ucnonw3oBanue rpadukoB QyHKUMN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaMMEHBLIETO  3HAYEHUU
HENPEpPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [UIi HAXOXKJACHUS HAWIY4dlIEro pPEUIEHUS B
OPUKIAOHBIX 3ajadax, sl ONpPENENICHHs CKOPOCTM M YCKOpPEHHUs Ipolecca,
3aJIaHHOTO (hOPMYJIION UK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBranaxoxneHusnepBooOpa3HbIX.

Nuterpan. I'eomerprueckuiicMbICIMHTErpana. BeraucieHue onpeaenéHHoro
uHTerpana mno gopmyne Hetotona-JleiiOuuria.

[IpuMeHeHne uHTErpana I HAaXOXKIACHHS IUIOWAAeH IUIOCKUX (Quryp u
00BEMOB reOMETPUUECKUX TEJI.

[Ipumepbr pemenuit nuddepeHInAIBHBIX YpaBHeHUH. MaremaTudeckoe
MOJICJIMPOBAHME pEAlbHbIX IPOLECCOB € MOMOUIbI0  Au(epeHInaIbHbIX
yYpaBHEHUH.

INTAHUPYEMBIE PE3VIIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJJHET'O OBIIEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUJAIOIIETOC] KaK aKTUBHOTO H
OTBETCTBEHHOTO  WJIEGHAa  POCCHUHCKOro  oOImecTBa,  MpEACTaBICHHE O
MaTeMaTUYECKUX OCHOBAxX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUM,
MpOLEyp TPaXIAAHCKOTO oOmIecTBa (BBIOOPHI, OMPOCH M JIPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSIMU U Ha3HAYEHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:



c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HACHTUYHOCTH, YBAXKECHUS K
MPONUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMaTHUKH, EHHOCTHOE OTHOUIEHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MATEMATUYECKOM LIKOJIBI,
UCIIOJb30BaHUE ATUX JOCTHKEHUM B JAPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKCHUN HAayKM U JICSITEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHUS

ACTETHUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYAs AICTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1au, PEIICHUH, PacCyXICHUIN, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCTIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpMUPOBAHHOCTh YMEHHUS TMPUMEHSATH MaTEeMaTUYeCKHWe 3HAHUS B
MHTEpECcax 3I0POBOro 1 0e30MmacHOro oopasa KU3HH, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THTaHUE, COAIAHCUPOBAHHBIM PEXKHUM 3aHATUNA H
OTIbIXa, peryisipHasi ¢pu3nueckas akTUBHOCTD), (PU3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX CHOPTUBHO-03J0POBUTEIIBHOM €SI TENBHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpPYIdy, OCO3HaHUE IIEHHOCTU TPYIOJIOOUS, HHTEpPEC K
paznuuHbIM  chepaM  MPOQPECCHOHANBHON  JESTENIBHOCTH, CBSI3AHHBIM €
MaTEMaTUKON U €€ NUPHIOKCHHSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHUYeCKOMYy  OOpa30BaHHI0 U
caM000pa30BaHUI0 HAa MPOTHKEHWHW BCEH JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKON HAITPaBJIECHHOCTH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh  JKOJOTUYECKOW KyJIbTYpbl, TOHMMAHUE BIUSHUSA
COLMAIIBHO-3KOHOMHMYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOMU
Cpellbl, 0CO3HaHME TJI00AIBHOTO XapaKkTepa dKOJIOTHIECKUX TTPOOIeM, OpUeHTAIUS
HAa TIPUMCHEHHE MATeMAaTWYECKUX 3HAHWWA JUIsi penieHus 3agad B 00JacTu
OKPYXXAaWWIEW Cpeapl, IUIAHUPOBAHHUE IIOCTYIIKOB W OLEHKM HMX BO3MOXHBIX
MOCJIEICTBUM JIJIs1 OKPY’KAIOLIEN CPEBI;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKW U  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUeE
MaTeMaTU4eCKOM HayKu Kak c(epbl YelIOBEYECKOM JEeSITeNIbHOCTH, ATanoB ¢



pa3BUTHA M 3HAYMMOCTH JUISI DPA3BUTHSA LMBWIM3ALMHM, OBJIAJACHUE S3BIKOM
MaTeMaTUKAd M MaTeMaTU4YECKOW KYyJIbTYpOM KakK CpPEACTBOM IIO3HAHUSA MUpa,
TOTOBHOCTb OCYILECTBJIATH ITPOEKTHYIO H HCCIEIOBATEIBCKYIO JESTEIBHOCTD
VWHJVMBUAYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3oBble JiornyecKkue NecTBUA:

BBISBJISTE M XapaKTepPU30BaTh CYIISCTBCHHBIC MPU3HAKH MAaTEMaTHYECKHX
O0OBEKTOB, TOHATHA, OTHONICHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHSATHH, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIINH,
OCHOBaHHUS JIJIsi 0000IICHHS M CPAaBHECHHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3a;

BOCIIPUHHMMATh,  (OPMYJIUPOBaTh W  NPeOoOpa3OBBIBATH  CYXKICHUS:
YTBEPANTEIbHBIC H OTPHUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

BBISBJISATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPCUHS
B (pakTax, JaHHBIX, HAOJIIOMCHUAX W YTBEPXKICHHSX, MpEAJiaraTh KPUTCPUU JUIS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHBOPCUYUH;

JieNaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIbHO JIOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN
(MpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apTyMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BHIBOBL;

BBIOMpATh CIOCOO pelieHus ydeOHOH 3amayu  (CpaBHHMBATh HECKOJIBKO
BApHMAHTOB  peUICHUs, BbIOMpaTh HaumboJee MOAXONAIUHA ¢ y4&ToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnble uccienoBarejabCcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (PHUKCHUpYIOIMHME  MPOTUBOpPEYHE,  MPoOIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHUpPOBATH TUMOTE3y, APTYMEHTHUPOBATh
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOAUTH CAMOCTOSTEIFHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, sIBIEHUS, mpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEXKITy 00BEKTaMU, SIBICHUSMH, ITPOIIECCAMU;

CaMOCTOSATEILHO (POPMYIHPOBATH OOOOIIECHHS W BBIBOJBI IO pPe3yJbTaTaM
MPOBENEHHOTO  HAOIO/IEHWs, WCCIENOBAaHUS, OIECHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IICHHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATH
MIPETOIO0KEHHUS O €TO PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:



BBISIBIIATH ACPUIMTH MH(POpPMAIMK, JaHHBIX, HEOOXOAUMBIX IJi1 OTBETa Ha
BOIIPOC U JJIs pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATH WH(GOPMALMIO PA3IUYHBIX BHJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPHpPOBaTh HMH(POpPMALMIO, MPEICTaBIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popMauu 1o CaMOCTOSITEIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE yHUBepPCAJIbHbIEe YUeOHbIE 1eHCTBUS

OoOmenue:

BOCIIPUHUMATH U (OPMYJTUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUAMH U
HEeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATh MOJTYUYCHHBIN PE3YJIbTaT;

B XOJIe OOCYXXJIeHMsI 3a]laBaTh BOMPOCHI IO CYIIECTBY OOCYXIa€MOW TEMBI,
npoOJieMbl, pellaeMoi 3aJaud, BBICKA3bIBATh HJICH, HAIICJICHHBIE Ha TIOMCK
peIIeHus, COIMOCTaBIIATh CBOM CYXKACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
nuajora, oOHapy)XHBaTh Pa3IM4Ue U CXOJCTBO MO3UIIUKN, B KOPPEKTHOH (opme
dbopMyITHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

NPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJlauu, SKCIIEPUMEHTA, UCCIeAOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
IIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE YYeOHbIE 1eCTBUSA

Camoopranuszanus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3aJ1aud, BEHIOMPATh CIIOCOO PEIICHUs C
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATEIIBHOM  peduiekcMu Kak  OCO3HaHUSA
COBEPIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpollecca MU pe3ysbTaTa pelIeHUs
MaTeMaTHYECKOM 3a7a4u;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUH 3a7ayH,
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE PE3yJbTaTa LUEIH U YCIOBUIM, OOBSCHATh IPUUHHBI
JOCTUKEHUSI WM HEJIOCTHXKEHHS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAasl 1eATEJIbHOCTh:

NOHMMATh M HCIOIb30BaTh MPEUMYIIECTBA KOMAaHJIHON M MHIMBHUIYyaIbHOU
paboThl MpW pelIeHHH YYeOHbIX 3aJad, NOPUHUMATh IeJib COBMECTHOM
JEeSATENbHOCTH, TUIAHUPOBATh OPraHU3AlMI0 COBMECTHOW paboThl, paclpeiensTh
BUJIBI PabOT, JOroBapuBaThCs, OOCYX JaTh TNPOLIECC U pe3yiabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (PopMax paboTsl (00CYXJeHUs, 0OMEH MHEHHIA,
«MO3TOBbl€ IITYpPMbI» W HWHBIE), BBINOJHATH CBOIO 4YacTh palbOThl U
KOOPJMHUPOBATH CBOU JCUCTBUS C APYTMMHU YJI€HaMUd KOMAaHJbl, OLEHUBATH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

NPEAMETHBIE PE3YJIBTATHI

K xonmy ob6yuenus B 10 kjacce 0OydYarOIIMICS TOJYYUT CIECAYIOIIHE
NpeIMETHBIE Pe3yJbTaThl 1O OTIEIBHBIM TeMaM palouell MporpamMmbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYEeCKOTO aHAIIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: PAIIMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoauveckass ApoOb, TMPOIEHThl, HPPALMOHATIBFHOE YHCIO, MHOXECTBA
palMOHAIBHBIX U IEMCTBUTEIbHBIX YHCEIN, MOJYJIb IEHUCTBUTEIBHOIO YNCIA;

OPUMEHSATh JIpOOM M TPONEHTHI JJIA PEIICHUS NPUKIAIHBIX 3a7ad U3
Pa3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOU )XKU3HU;

NPUMEHSThH NPUOIMKEHHBIC BHIYUCICHUS, TTPABUIIA OKPYTJICHUS, IPUKUJIKY U
OLICHKY Pe3yJbTaTa BHIYUCIICHUI;

CBOOOJTHO OMEPHUPOBATH TOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeseM,
MCITIOJIb30BaTh MOAXOASIIYI0 (OPMY 3aITUCH IEUCTBUTEIBHBIX YHCET JUTSl PEIICHUS
MMPAKTUUYECKUX 3a7a4 U MIPEICTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypajbHOMU
CTEIICHU;

CBOOOTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATLHBIM ITOKA3aTeJIeM;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: JIOTapu(M UWcCIa, AECITHYHBIC W
HATypajbHBIC TOTAPUDMBI;

CBOOOJHO OTEPHUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATHh MOHATHUSIMHU: APKCHUHYC, APKKOCUHYC M APKTAHI'€HC YHCIIOBOTO
apryMeHTa.



YpaBHEHUS U HEPABEHCTBA:

CBOOOJTHO OINEpPUPOBATH MOHATHSIMU: TOXJIECTBO, YPaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHUS U YPABHEHUSA-CIICACTBUS, PABHOCUIIbLHBIC HEPABEHCTBA,

MPUMEHSITh pa3IUYHbIEe METOAbl PELICHUS pAIMOHAIBHBIX U JIPOOHO-
pallMOHAJBHBIX YPaBHEHHUM, MPUMEHSITh METOJ HWHTEPBAJIIOB IS pEIICHUs
HEPaBEHCTB;

CBOOOJHO OINEpPUPOBATH MOHSATUSMM: MHOTOUYJIEH OT OJHOW MEepPEMEHHO,
MHOTOYJIEH C IeIbIMU KOd(PUIMEeHTaMH, KOPHU MHOTOYJIEHA, TPUMEHSThH
JIeJIeHHe MHOTOYJIEHAa Ha MHOTOWIEH C OCTaTkoM, TeopeMy be3y u treopemy Buera
JUISL pelIeHus 3a/1ay;

CBOOOJIHO ONEPUPOBATh TOHATUSMH: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpuIla, OMNPEAEIUTeNIb MATpUlbl 2 X 2 W ero TEOMETPUYECKUU CMBICT,
UCIIOJIb30BaTh CBOWCTBA ompeienutens 2 X 2 Juisl BBIYUCICHHS] €ro 3Ha4yeHHs,
NPUMEHATh ONPENCTUTEIN JUIsl PEIICHUS CHCTEMbl JIMHEHHBIX YpaBHEHHH,
MOJICJIMPOBATh PEaJIbHbIE CUTYAIlUU C MIOMOIIBI0 CUCTEMBbI JIMHEHHBIX YPaBHECHHM,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJEIHM C TOMOIIBIO MATPHUI[ M OIpejaeNuTeNe,
UHTEPIPETUPOBATD MOJTyUYCHHBIA PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JICHCTBUU C KOpPHSAMU JJig TpeoOpa3oBaHuUs
BBIPAKECHUM;

BBITIOJHSATH MPE0OpPa30BaHUsI YUCIOBBIX BBIPAKEHUM, COAEPKAIIUX CTETICHHU C
palMOHATIbHBIM [TOKA3aTEIEM;

UCII0JIb30BATh CBOMCTBa norapupMoB JUISt npeoOpa3zoBaHus
norapu(MUYECKUX BbIPAKEHU;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: HUPPAIMOHAIBHBIC, IMOKa3aTelbHbIE U
norapuMUYECKUE YPaBHEHUS, HAXOJIUTh UX PEIICHUS C TTOMOIILI0 PABHOCUIBHBIX
NEPEXOJ0B MU OCYIIECTBIISIS IPOBEPKY KOPHE;

IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUYECKUe GOpMyIIbI IJisi TpeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUM;

CBOOOJTHO OMEPHPOBATH TMOHSATHUEM: TPUTOHOMETPUUYECKOE YypPABHEHHE,
OPUMEHSATh  HeoOXonumble  (GOPMYJBI I PEIIEHWsS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUN;

MOJENHUPOBATh pEAJbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIpA)KEHUSI, YpPAaBHEHHUS, HEPABEHCTBA MO VYCIOBHIO 3a/aud, HCCIEI0BATh
MMOCTPOCHHBIE MOJIENIU C UCMOJIb30BaHUEM anmnapara anreOphl.

DyHKIUM U TPaPUKH:

CBOOOJTHO OTEPUPOBATH MOHATHAMH: (DYHKITHS, CIIOCOOBI 3aMaHus (pyHKIIHH,
B3aMMHO oOOpaTHble (YHKIMH, KoMmmo3uius GyHKIUHA, rpaduk QyHKINH,
BBITIOJIHSTh JIEMEHTapHbIE MTPe0oOpa3oBaHus Tpa@uKOB PYHKIINIA;



CBOOOJHO OINEPUPOBATH MOHATUSAMH: OOJACTh ONPEIEICHUS U MHOYXKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIUU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOHO OMEpPUPOBATh MOHATUAMH: UYETHBIE M HEUYETHBIE (YHKIUH,
nepuoandeckrue (QyHKIUHN, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (yHKIMH, HauOoJbllee W HauMEHbllee 3HaueHue (QYHKUUU Ha
MIPOMEKYTKE;

CBOOO/IHO ONEPHPOBATH MOHSATUSMU: CTETICHHAS (PYHKIHUS C HATYypaJIbHBIM H
[ENBIM TOKa3aTesneM, TrpauK CTENeHHONW (YHKIMW C HATypaldbHBIM W IIEIBIM
nokaszaTeneM, rpaduk KOpHsS N-0i cTermeHHW Kak (PyHKIUU OOpaTHOM CTENEHH C
HATYypaJbHBIM MTOKa3aTeseM;

ONepUpPOBaTh TOHATHSMU: JUHEHHAs, KBaJApaTUYHAs WU JIPOOHO-THHEWHas
(YHKIHMH, BBITOTHATH 3JIEMEHTapHOE UCCIIeIOBAaHIE U TOCTPOCHUE UX IpauKOB;

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: IMOKa3aTeNbHAs M JorapupmMuyeckas
(GyHKIMH, WX CBOWCTBA W TpaHKH, WCIOJIB30BaTh WX TpapUKU IS PEHICHUS
YPaBHEHUM;

CBOOOJIHO ONEpPUPOBATh TOHATUSMHU: TPUTOHOMETPHYECKAsT OKPYKHOCTB,
orpeieNIeHNe TPUTOHOMETPHUECKUX (PYHKIIMA YUCIIOBOTO apTyMEHTA,

UCIIOJIb30BaTh Tpa@ukd (QYHKUMNA I8 UCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEW TPH PEIIeHUH 3aJad W3 APYrHX Y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU, BBIpAKaTh (POpMySIaMU 3aBUCUMOCTH MEXI1Y BEITMUMHAMU;

Hauayia MaTeMaTH4eCcKOro aHajan3a:

CBOOOJTHO OMEpUpPOBATh MOHATUSIMH: apumeTHuecKkass U TeoMeTpUYecKas
nporpeccusi, 6eCKOHEYHO yObIBaroIas reoMeTpudecKkas Mporpeccusi, THHEHHBIN U
AKCIIOHEHITUATBHBIN POCT, OpMyIa CIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh TPOTPECCUM MJIsi PEIICHUS PealbHBIX 3aad MPHUKIATHOTO
XapakTepa;

cBOOO/IHO OTIEPUPOBATH NOHATUAMU: N1OCJIEIOBATENLHOCTD, CIIOCOOBI 3a/1aHUs
MOCJIEI0OBATEIBHOCTEN, MOHOTOHHBIE M OTpaHMYEHHBIE I10CJIEOBATEIBLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKJIEHHS MaTeMaTHUeCKOTO aHajlW3a Kak aHaiusa
OECKOHEYHO MaJIbIX;

CBOOOJIHO OINEpUpPOBAaTh MOHATHSAMHU: HENPEPbIBHBIE (DYHKLIUH, TOUYKHU
paspsiBa rpaduka GyHKIIUH, aCUMITOTH Tpaduka QyHKIINH;

CBOOOHO OINEpUpOBaTh MOHATHEM: (YHKIMS, HEMpepbIBHAs Ha OTpE3Ke,
NPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIMH JJIs peIlIeHHs 3a/1a4;

CBOOOIHO OIEpHpOBaTh TMOHSATHSAMH: TiepBas W BTOpas IPOU3BOIHBIC
byHKIMHN, KacaTenabHas K rpaduKy QyHKINY;

BBIYUCIIATh MPOU3BOAHBIE CYMMBI, IPOM3BEIEHHUS, YACTHOTO M KOMIO3HUIINH
ABYX (DYHKIIMH, 3HATh MPOMU3BOJHBIC AIIEMEHTAPHbBIX ()YHKIINHI;



WCIIOJIb30BaTh T€OMETPUUECKUN M (PUBMYECKUM CMBICT MNPOU3BOIHON st
pelIeHus 3a1ad.

MHo:xecTBa H JIOTHKA:

CBOOOJIHO  OMEpUPOBATH  MOHSATHUAMHU: MHOXKECTBO, OMEpallMud  Hal
MHO>KECTBAMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alaparT s ONMCAHUS peajbHbIX
MIPOIIECCOB U SIBJIICHUM, MPU PELICHUH 3a]]a4 U3 IPYTUX YUEOHBIX TPEAMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OIpEeJeSieHue, TeopeMa, ypaBHEHHUE-
CJIEICTBUE, CBOMCTBO MaTEMaTHUUECKOTO O0BEKTA, JI0KA3aTeIbCTBO, PABHOCUIIBHBIC
YpPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B11 kjacce oOydaromuiicss MOJYYUT CIIEIYIOIINE
peAMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hayajga MaTEeMaTHYECKOTO aHaIN3ay:

Yucjia ¥ BLIYMCTICHUS S

CBOOOJIHO ONEPUPOBATh TOHATUSMH: HATypaJlbHOE U IIEJI0€  YHCIIO,
MHO>ECTBA HATYPAJIBHBIX M LEJbIX YKCEJ, WCIOJb30BaTh MPU3HAKU JEIUMOCTH
uenbix yncen, HOJ[ u HOK HatypanbHBIX YMCeN JJ1sl pelIeHUs 3aJa4, TPUMEHSTh
anroput™m EBKina;

CBOOOJIHO OIEPUPOBATH TMOHATHEM OCTaTKa [0 MOJYJIIO, 3alUChIBaTh
HAaTypAJIbHBIC YHCJIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJIHO OINEPUPOBATH TMOHATHAMU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCeJ, MPEACTaBIATh KOMIUICKCHBIC YHuCia B aiareOpanyeckor u
TPUTOHOMETPUUYECKON (popMe, BHITIONHATH apuMETHUECCKHE OMEepalli ¢ HUMU U
n300pakaTh HA KOOPAMHATHOM TIIOCKOCTH.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJIHO ONEPHUPOBATH TMOHATHSMH: HppalMOHAJBHBIC, IOKa3aTelIbHBIC U
morapuMuUYecKre HEPaBEHCTBA, HAXOJUTh WX PEHICHUS C  ITOMOIIBIO
PAaBHOCWIIBHBIX IIEPEXOOB;

OCYILIECTBIIAT, OTOOpP KOpPHEM TMpU PEUICHUH TPUTOHOMETPUUYECKOTO
YpaBHCHUS,

CBOOOJIHO OIIEpUPOBATh IOHSATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
MPUMCHITh  HEOOXOauMble  (POPMYJIBI  JUISI  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATHIMHU: CHCTEMa M COBOKYITHOCTh YPaBHCHUN U
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIIECTBUS, HAXOAUTh PEUICHUS
CHUCTEMBI ¥ COBOKYITHOCTEW PAllMOHAJIBHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX H
Jorapu(PMUYECKIX YPaBHCHUI U HEPABEHCTB,;



pemaTth paroHaNbHbIE, UppanMoHaIbHbIC, MOKa3aTelbHBIE,
jgorapuMHUUecKue ¥  TPUTOHOMETPUYECKHWE YpaBHEHHs] M  HEPaBEHCTBA,
CoJIeprKaIIfe MOAYJIH U TapaMeTphI;

MPUMEHATH TpadudecKre METOIbI IS PEeIICHUS] YPaBHEHUI U HEPaBEHCTB, a
TaKXkKe 3a/1a4 C mapaMeTpamu;

MOJICIMPOBATh pealbHbIe CHTYallMd Ha S3bIKE aireOphl, COCTAaBIATH
BBIDQXKCHHS, YpaBHEHHUs, HEPAaBEHCTBA M HMX CHCTEMBI IO YCJOBHIO 3a/1ayW,
WCCIIEIOBaTh TOCTPOCHHBIE MOJEIM C HCIIOJNIb30BaHHWEM ammaparta anreOpsl,
MHTEPIPETUPOBATH MOYUYCHHBIH PE3yIIbTaT.

DYyHKIUHA U TPAPUKU:

CTpOUTh TpaduKH KOMMNOZUIHMH (QYHKIUH C TIOMOIIBIO 3JIEMEHTapHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3HIIMH JIBYX (DYHKITUI;

CTpOWTH TeoMeTpuueckue oOpa3bl ypaBHEHMH W  HEPAaBEHCTB  Ha
KOOPJMHATHOW TJIOCKOCTH;

CBOOOJIHO  OINEpPHPOBATh TMOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKUX
byHKIM;

NPUMEHATh (QYHKIMHM JJIi MOJCIMPOBAHHUS M WCCICIOBAHHS PEabHbBIX
TPOIIECCOB.

Havayia MaTeMaTH4eCcKOro aHajan3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOOJIbIlIee M HaUMEHbIlIee 3HaueHns QYHKIUU HEMPEPhIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HAXOXKJEHUS HAWIYYIIEro pEIIeHUs B
NPUKJIAIHBIX, B TOM UHCJE COIHMAIbHO-d)KOHOMHUYECKUX, 3ajavax, JJis
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs Tpollecca, 3aJaHHOro (QOopMyIIoN WiH
rpaduKoMm;

CBOOO/IHO OMEpUPOBaTh MOHATHSAMHU: IEpPBOOOpa3Has, OIpeneaEHHbIN
WHTETpaj, HaXOJWTh IEPBOOOpA3HBIE AIEMEHTAPHBIX (PYHKIIMHA W BBIYHUCIATH
uHTerpai no popmyne Hetotona-Jleitonua;

HAXOAUTh TUIOMIAIN IJIOCKUX PUTYP U O0BEMBI TEJ C TOMOIIBIO0 MHTETpaa;

UMETh TPEACTABICHHE O MAaTeMAaTHYEeCKOM MOJICTTUPOBAHMHM Ha TPHUMEPE
coctaBiieHus MU PepeHINATBHBIX YPaBHEHUH;

pemaTh MPHUKIAJHBIE 337a9d, B TOM YHCJIE COIUATBHO-DKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaejioB 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. CUCTEMBUITMHENHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarenwsHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
Jlorapudmuueckre ypaBHEHUs
6 TpuroHomeTpruecKre BbIPAKEHUS U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie hynkiuu. [Iponssoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnuuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iejioB 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 (PYHKIIHMA. 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




YYEBHO-METOJANYECKOE OBECIHHEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

Anrebpa u Havasia MmaTemaTudeckoro ananuza. 10-11 kmaccel. YueOHuk. ba3oBslit
u yriyOneHHslid ypoBHH. YueOHuK. Anumos 1. A. M3gaTenbcTBoO
«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

Anrebpa u Hauana MatemaTudeckoro ananusa. 10-11 kimaccol. YueOHuk. bazoBsiii
u yriyOneHHslid ypoBHH. YueOHuk. Anumos 1. A. M3gaTtenbcTBo
«IIpocBemienue»

* MeTonuueckue peKOMEHIaliu 1o yueOHuKy "Anrebpa u Hadana ananuza" 10-
11 xnaccel /ABTop: Anumos 1L A., M3gatensctBo "[IpocBemnienue"

» Anre6pa u Havana aHanu3a, 10-11 kmaccsl, B 1Byx dactsx. [loypounoe

1aHupoBaHue 1o yueoOHuky Anumosna I11.A/ ABrop-cocraBurens: ['puropbena
I''A.

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

ehttp://window.edu.ru/ Dnekrpornas OuOIMOTEKa Y4€OHUKOB U METOAMYECKUX
MaTepPHAJIOB

ehttp://www.math.ru Marepuaisl mo MmaTemMaTike B EqUMHONM KOJUIEKITUN

U POBBIX 00pPa30BaTEIBHBIX PECYPCOB

ehttp://www.bymath.net I'azeta «Maremaruka» M3gatenbckoro noma «Ileppoe
CEHTAOPS»

ehttp://www.uztest.ru 3agaun mo reomeTpuu: HHPOPMAITMOHHO-TIOMCKOBAs
cHUcTEMA

ehttp://www.problems.ru KommnerorepHass MaTeMaTHKa B IIIKOJIC
ehttp://school.msu.ru Marematuka. [llkona. byaymiee. CallT yunuTenss MaTeMaTHKA
A.B. IlleBkuna

* http://www.etudes.ru Maremarndeckoe 00pa3oBaHUE: MPOIILIOE U HACTOSIIICE.
HNuTepHeTOMOIMOTEKA IO METOAMKE IIPEIOIaBaHUsI MaTeMaTHKU
*http://www.exponenta.ru ITopran Allmath.ru — Bcs maTemaTtrnka B 0JHOM MeCTe
ehttp://www.allmath.ru IMpukragaas MaTeMaTHKa: CIPABOYHUK MAaTEMATHIECKUAX
(dbopMyII, IPUMEPHI U 33]1a4YH C PEIHICHUIMU

http://math.rusolymp.ru 3agaudauk I MOATOTOBKH K OJIMMITHAIAM [0
MaTEMAaTHKE

ehttp://tasks.ceemat.ru 3anumaTenbHast MaTeMaTuka — OJIMMITHAIBI, UTPBI,
KOHKYPCBI [T0 MaTeMaTUKE IS IIIKOJbHUKOB

http://www.math-on-line.com MaremaTndeckue OIUMIINAJIBI I [IKOJIBHUKOB
http://www.olimpiada.ru MaremMaTu4ecKkue OJIUMITHAILI M OJIMMITHAIHBIE 3aaYH.
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