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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 PA3IUYHBIMU METOJAMHU  PEILICHHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMI 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, a TaKXKE BBIPAKECHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHuid, paboTbl ¢  CUMBOJBbHBIMH  (opmMamu,  MpPEICTaBICHUS
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, UCIOJIb30BaHUE (DYHKIMI ISl peuieHus 3afad U3 APYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEXKIY
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: aHATMTHYECKOH, rpadudeckoil u ciioBecHo. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYr KAK MaT€MaTHUYE€CKHUX, TaK U MPUKIAJHBIX 3a/ad4,
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
yCKOpeHHs IpoueccoB. JlaHHas conep:kaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (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
W TpeasiaraloT Haubosiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSAIOUIUN BCE pa3lielbl
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 HCMOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO 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 MOJCIIMPOBAHMS, KOTOpPbIE IMPU3BAHBI
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 KAXbIM U3 pa3/iesioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCcce N3YUEHUs BCEX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

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



COIAEPKXAHUE OBYYEHUA

10 KUIIACC

Yucsia ¥ BbIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apodu. [lpumenenue npoOel ¥ MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3IMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeuctButenbHble uncna. PauuoHanpHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEUCTBUTEIILHOTO YHuCia U ero cBoiicTBa. [IpubamxEHHbIE BRIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJCTABICHUS TaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAIBHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM I[OKa3aTeJIeM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CoiicTBa norapudma. JlecaTuuHple W HaTypajbHbIC
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHT'€HC YHCIIOBOI'O aprymeHTa. ApPKCHHYC,
APKKOCUHYC U apKTaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUsl. PaBHOCWIIBHBIE YpaBHEHHS U ypaBHEHUs-CIEACTBUSA. HepaBeHCTBO,
pELIEHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOro4wiIeHbl OT OJHOW IEpPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTO4YJIEH C ocTarkoM. Teopema be3dy. MHOrouwieHsl C  LEIbBIMU
kod(punmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BRIPAKEHUHN, COIEPKAIINX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTEeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue ypaBHEHHUS. OcHOBHbIE METO/IbI penieHus
norapuMUYECKUX YPaBHCHH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [Ipeobpa3zoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. OnpeaenuTenp MaTpulbl 2%X2, €ro TEOMETPUYECKUN CMBICT H
CBOMCTBA, BBIYMCJIICHHUE €r0 3HAYEHUS, NPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHI] U OTIPEIETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocodbl 3amaHuss (QyHKIUU. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTossHCTBA. YETHbIe U Heu€THbIe GyHKIMU. [lepuoauyeckue
¢ynkiuu. IIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

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

CrenenHas (QyHKIMS ¢ HaTypaJbHBIM U IENbIM TOKazateneM. 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 GyHKIUHN 1T pEIICHUST YPaBHEHUM.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OYHKIIMOHAJIIBHBIE 3aBUCUMOCTH B peaJbHBIX IpOLECCAX M SBICHUSAX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

HavaJjia MaTeMaTH4eCKOr0 aHAJIN3a

ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHMs IIOCIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YEeCKOM VUHAYKIUY. MoHOTOHHBIE U OrpaHUYCHHbIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma G€CKOHEUHO yOBIBAaIOIIEH reOMeTpUYecKOit
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. VMcnonb30BaHWE TPOTPECCHMU U PELICHUS peajbHbIX  3a]ad
MIPUKJIAJHOIO XapaKTepa.



HenpepoiBuble (GyHKIIMM U uX cBoiicTBa. Touku pa3pbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(¢u3znUecKuii CMbICT MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

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

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CIIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KIIACC

Yucsa v BLIYUCTICHUS

Harypanbneie u nenbsle yucna. [IpuMeHeHre TPU3HAKOB JACIUMOCTH LIEJBIX
gyuces, HauOoypmuii oOuui nenurtens (nanee — HOJl) m HamMeHsblee ooOiee
kpaTtHoe (nanee — HOK), ocratkoB o moynto, anroputMa EBkiunaa ams pereHus
3a71a4 B LIEJIBIX YUCTIAX.

KommnekcHbie wucia. Anredpanyeckass W TpUTOHOMETpHUeckas (OpMbI
3aMMCH KOMIUIEKCHOTO YHca. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-0il cTeneHU U3 KOMIUIEKCHOTO 4ncia. [Ipumenenne
KOMIUIEKCHBIX YUCEIN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucrtemMa ¥ COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PAaBHOCUIIBHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpuYeCKMX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3aJad M3 pa3InyHbIX 00JIacTel HayKu M pealbHON
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

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

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

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

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
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.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajladax, sl ONpPENENICHHs CKOPOCTM W YCKOpPEHHs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

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

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHME PEATbHBIX TPOIECCOB C TOMOIIpl0  auddepeHnrnarTbHbIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMKN 00YyYaIOIIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUICKUX MAaTEMAaTHUKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIHI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO0 MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
MHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa )KMU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTUYeCKOMy  OO0pa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHHE BIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpelibl, IUIAHUPOBAHWE IIOCTYIKOB W OIICHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeIOBEUYECKOW esSTEIbHOCTH, JTaroB €€
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbBTATbBI
Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHONICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHsI TIOHSATUH, YCTAHABIMBAThH CYIIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIIOUCHUI, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmoco0 pemeHns Yy4eOHOW 3amadd  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MNOAXOMSAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro oObeKTa, sIBJICHUA, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATH BO3MOXKHOE pAa3BUTHE IIPOIIECCa, a TaKXKe BbBIABUTATH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaxX, JaBaThb MOSICHEHHUS IO XOAYy PEIICHHUS 3a7auyu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTABISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYACTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MPOCKTa, CaMOCTOSITEIHLHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.



PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE JAeiicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJSI Mpolecca M pe3ylbTara pelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3Y/IbTaTa LEIH U YCIOBHUIM, OOBSICHITH MPUIUHEI
JTOCTY)KCHUS WU HEJAOCTHKECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHMMATh M KCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl mMpu pemieHuH Y4eOHBIX 3aJad, MNPUHUMATh IeJib COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBI pabOT, JOroBapuBaThcs, OOCYKIAaTh TWpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (00CYykaeHUsI, 0OOMEH MHEHHIA,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

MNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiaacce 0Oydaromuiics TMOTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJIbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIN3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TMOHATHSIMH: PAIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMOHATHLHOE YHCJIO, MHOMXECTBa
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIHLHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPONEHTHI JJIS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOMW KU3HU;

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUAIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJCTABICHNS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJTHO ONEPUPOBATH MOHITHSIMHU: CHUHYC, KOCMHYC, TAHT€HC, KOTaHTEHC
YUCIIOBOI'O apryMEHTa,

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPAaBHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPABEHCTB;

CBOOO/IHO OINEpPHUPOBATHh MOHATHSAMH: MHOTOWIEH OT OJHOM NepeMEeHHOH,
MHOTOWIEH C LEeJIbIMU KO3(pPHUIMEHTaMH, KOPHUM MHOTIOWIEHA, IPUMEHSITh
JI€JICHUE MHOTOWIEHA HAa MHOI'OYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUIS PEILICHUS 3a/1a4;

CBOOOIHO ONEpUPOBATHh TOHATUSIMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpHIA, ONPEIEIUTENIb MaTpulbl 2 X 2 W €ro IeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA ONpeAesuTens 2 X 2 g BBIYMCICHHS €ro 3Ha4eHWs,
IPUMEHATh ONPENEIUTENN Ul PEIICHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHUH,
MOJCJIMPOBATh PEAIBHBIE CUTYAllMH C IIOMOLIBIO CUCTEMBI JIMHEMHBIX YPABHEHUH,
HCCIIE0BAaTh ITOCTPOCHHBIE MOJEIHM C IIOMOULIBI0O MATpUIl U OIPEAEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOMCTBA norapudmoB TUIsL npeoOpa3zoBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI I IPeoOpa30BaAHUS
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallMM Ha $3bIKE alnreOpbl, COCTABIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMS (QYHKUUH, rpaduk QYHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEpUPOBaTh TOHATHSIMH: YETHbIE H HEUETHbIC (DYyHKIHH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LEeJIbIM TOoKa3aTesieM, IpauK CTENeHHOM (YHKLIHU C HATypajdbHBIM M LIEJBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U MIOCTPOCHHUE UX IPAPHUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesieJIeHue TPUrOHOMETPHUECKUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOOIHO OMEpUPOBATh MOHATUSAMU: apudMeTHdecKkass U TeOMeTpUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIOJIb30BaTh MPOTPECCHH JJISl PELICHUS pealbHBIX 3aJad MPUKIIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OIEpPUPOBATH MMOHATUAMH: HENpPEpbIBHbIE (YHKUIUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUSMM: TIepBasi W BTOpas MPOU3BOJHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywenuss B 11 kiacce oOy4arouiuiicss MOJYYUT CIEAYIOIIHE
NpEeIMETHBIE Pe3yJabTaThl 1O OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yuciia ¥ BEIYHCTICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl u HOK HaTypanbHbIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJbHbIE YMCIA B Pa3JINYHBIX MO3ULUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIIJIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YMCIIA B anreOpandeckoil u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.



YpaBHEHUS U HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATH TMOHSITUSIMU: HUpPpaALUOHATBHBIC, TMOKa3aTeNbHbBIE U
norapuMuyYecKre HEPaBEHCTBA, HAXOJIUThb HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0O0XOauMble  (OPMYJIBl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEN pallMOHAJIbHBIX, UPPAIMOHATIbHBIX, OKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHABHEIE, HMppalMoOHAIbHBIE, roKasaTeabHEbIE,
norapumMuyeckue W TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpaMu;

MOJCIMPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIPAKEHUS, YPABHECHUs, HEPABEHCTBA M HX CHUCTEMBI MO YCIOBHUIO 3aJlayH,
UCCJIE/IOBaTh IIOCTPOCHHBIE MOJIEIM C KCIOJIb30BAHUEM armapara ajareopsl,
UHTEPIPETUPOBATH MOJYUYCHHBIN PE3YJbTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadHWKd KOMIO3UIIMK (YHKIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHEe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TOHATHUAMH: TpadUKA TPUTOHOMETPHUUCCKHUX
dynKImi;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauana MmateMaTH4ecKOro aHajam3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIS UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

HaxXO0JUTh HauOOJIbIlIEE U HAMMEHbIIIEE 3HAaUCHUsI PYHKIIMH HEMPEPHIBHOU Ha
OTpPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YlIero pPEIICHUS B
NPUKJIAJHBIX, B TOM 4YHCJIE€ COLHUAIBHO-DKOHOMHUYECKHUX, 3ajayax, s



ONIPENENCHUs] CKOPOCTH U YCKOpPEHHMsS Ipolecca, 3alaHHOro (opMyJaoW WM
rpadukom;

CBOOOJHO OMNEpUpOBaTh MOHATUAMM: TEPBOOOpaA3Has, ONpenEIEHHBIM
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HAXOAMUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh MPEICTABIECHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHMM HA IPUMEPE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJHbIE 3aJ1a4d, B TOM YHUCJE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOTO aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnyecTBo yacos
No KonTposbHbie
o/ HaumeHnoBaHue pa3esioB 1 TeM IPOrPaMMBbI Bcero paGoTh!
1 MHO3K€eCTBO AEMCTBUTENBHBIX Uncesl. MHOrowieHsl. PalimoHanbHbIe ypaBHEHUS U o5 1
HepaBeHCTBa. CUCTEMBI JINHEHHBIX YPaBHEHUM

2 O®ynkuuu u rpaduku. CreneHHas QyHKIMS C LEIbIM OKa3aTeleM 12 1
3 Apudmernueckuil KopeHb N-oii cteneHu. MppannoHanbHble ypaBHEHUS 14 1
4 [TokazarenpHas ¢pynkuus. [lokazarenpHble ypaBHEHUS 11 1
5 Jlorapudmuueckas pyHkuus. Jlorapupmuyeckue ypaBHEHUS 16 1
6 TpuronomeTprdeckre BEIPKCHUS U YPaBHEHUS 22 1
7 [TocnenoBaTenbHOCTH U IPOTPECCUH 9 1
8 HenpepsiBabie pynkmuu. [IponsBoanas 21 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHUN 6 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KVIACC

KoaudecTBO 9acoB

Ne KoHnTpoJbHbie
. HaumeHnoBaHue pa3iesioB 1 TeM IPOrPaMMBbI Bcero paGoTh!
1 WccnenoBanue pyHKINN ¢ TOMOIIBIO TPOU3BOAHOMN 18 1
2 IlepBooOpa3Has U HHTETpAI 13 1
3 I'paduku TpuroHoMerpuueckux GyHkuui. TpuroHoMeTpuyeckue HepaBeHCTBA 14 1
4 WppatmonansHble, oKazaTeiabHbIE U JJOTapU(PMUUECKUE HEPABEHCTBA 25 1
5 KommnekcHsie yncna 10 1
6 HarypanbHble u 1ienbie yncina 10 1
7 Cucremsl ?aHHOHaﬂBHBIX, MppalMOHATIbHBIX MOKA3aTEeIbHBIX U JIOTAPU(PMUUECKUX 12 1
ypaBHEHUH
3amauu ¢ mapameTpamu 16
[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIS 3HAHUN 18
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmyecTBo yacos
Ne KoHnTpoJbHbIe
Tema ypoka Bcero
n/n padoThI
1 MmuoxecTtBo. CriocoObl 3aJJaHUsI MHOYKECTB, OIIepaIliy HaJl MHOKECTBAMHU M MX CBOWCTBA 1
MHoxecTBO IeHCTBUTENBHBIX UKcell. Anredpa BeicKa3biBaHUM. Vcnonb30Banne
2 oAXO0AA1Ie (POPMBI 3aIKUCH AEHCTBUTEIBHBIX YUCEN Ui PEIICHUs IPAKTUUECKUX 3a/1a4 U 1
Mpe/ICTaBICHUE TaHHBIX
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO annapara Jjs pemeHus 3aaa4. JuarpaMmMol 1
Ditnepa-Benna
4 Pannonanpublie yncna. OObIKHOBEHHBIE U IECATUYHbBIE APOOU, MPOIIEHTHI, 0ECKOHEUHBIE 1
MePUOANYECKHIE TPOOH
5 Hpn6n1/1>1<éHvHLIe BBIUMCJICHUS], TPABUIIA OKPYTJIEHUs, IPUKUIKA U OLICHKA pe3ysbTaTa 1
BBIUNCIIEHUI
6 [Ipumenenue npoGeil U NPOLEHTOB Ul PELIeHUs IPUKIIaIHBIX 3a/1a4. TeKCTOBbIE 3aJauu. 1
JlelicTBuTenpHbIE Uncia. PaninoHanbsHble U UppalMoHaIbHbIe yiciaa. ApudMeTHuecKue
7 olepaluy ¢ 1eHMCTBUTENbHBIMU YnciiaMu. Mcnonabp3oBanue noaxoasieit GopMsl 3anucu 1
JeWCTBUTENBHBIX YUCEN JUISl pEILIEHHs] TPAKTUUYECKUX 3a/1ad U IPEACTaBICHUS JaHHBIX.
8 Moynb 1eMCTBUTENIBHOTO YKCia U ero cBoiicTBa. [Ipocreiiiine ypaBHEHHs 1 HEPAaBEHCTBA, 1
coJiepKalue NepeMeHHYI0 0/ 3HAKOM MOTYJIs
9 ToxnecTBa, TOXKAECTBEHHbIE MPEOOpa30BaHMsl. Y paBHEHUS U KOPEHb YPaBHEHHUS. 1
10 PaBHOCUIIBHBIE YpaBHEHMSI, yDABHEHUS CIIEICTBUS. 1
11 HepaBeHnctBa, perieHne HEpaBEHCTB. 1
12 Paunonaneubie Beipaxkenus. buanom HeroToHa. 1
13 MHorousieHsl OT OTHOM epeMEHHOMN. JleleHne MHOTOWIEHa HAa MHOTOWIEH C OCTaTKOM. 1




Anroput™m EBxinna

14 Teopema bezy. Cxema ['opHepa.

15 OcHOBHBIE METO/IbI PEIICHUS LIETBIX YPABHEHUI. Y paBHEHUS BHIIIIE BTOPOH CTEIICHU.

16 OcCHOBHBIE METO/IbI PEIICHHUS LIETbIX YpaBHEHUN

17 MHorousens! ¢ neasiMu ko3¢ punuentamu. [IpuBoaumeie MuorowieHsl. Teopema Buera.
OcHoBHast TeopeMa anreopsl.

18 Pemrenne cucrem IMHENHBIX YpaBHEHUN

19 Pemenue cucrem nuHenHbIX ypaBHeHul. Metoa ['ayca, meron Kpamepa.

20 Martpuiia cuctemMbl IMHEWHBIX ypaBHEHUI. OnpeaenuTesib MaTpULIbI 2X2, ero
T€OMETPUUECKHI CMBICT U CBOMCTBA; BBIYUCIICHUE €TO 3HAUCHUS

21 Onpenenurens MaTPUIBI 2X2, €10 TEOMETPUUYECKHUIN CMBICT U CBOMCTBA; BHIYUCIIEHUE €TI0
3HAYCHHUS
[Ipumenenne onpenennuTess A peuIeHUs] CACTEMbI TMHEWHBIX ypaBHEHHMI. Penienue

22 MPUKIAJAHBIX 3a7a4 C MOMOIIBIO CUCTEM JIMHEWHBIX ypaBHEeHHM. MccnenoBanue
MOCTPOCHHOW MOJIETU € MMOMONIBIO MAaTPHUIL U ONIPEACIIUTENCH.

23 Pemrenue mensix u ApoOHO-paIMOHATBHBIX YPABHEHU 1 HEPABEHCTB.

24 [TocTpoenne moenei peaibHOM CUTYyalllu ¢ TIOMOIIBIO YPaBHEHU U HEPABEHCTB.
Pewrenue cucrem panoHaabHbBIX HEPABEHCTB.

o5 KontponbHas padota: "Parmonaibabie ypaBHeHHs M HepaBeHCTBA. CHUCTEMBbI THHEHHBIX
ypaBHEHHI"

26 [Tonsitne Gpynkumu, cnocoOsl 3aganus PyHKIuU. B3anmMuo oOpaTHbie QYHKIUU.
Kommno3unus ¢yHKImii.

27 I'paduk pynkuu. JaemeHTapHbie TpeodpazoBanHus rpaduKoB (YHKIIHIMA

08 OO6nacTh onpeaeneHus 1 MHOKeCTBO 3HadeHni pyHkiuu. Hynu ¢yakinuu. [IpomexyTku
3HaK MOCTOSIHCTBA

29 Yérnble n Heu€éTHble (pyHKIMH. [lepuoanueckue pyHkuuu. [TpomMexyTku MOHOTOHHOCTH

GbyHKITII




MaxkcuMmymbl 1 MUHUMYMBI (yHKIMK. Hanbomnpiee n HauMeHblIee 3Ha4eHne QYHKIIMHA Ha

30 1
MIPOMEKYTKE
31 JIuneiiHas, KBaapaTHIHas U JpoOHO-THMHEHHas QyHKIUH 1 uX rpaduku. [IpeodbpazoBanus 1
rpaduKoB
32 DeMeHTapHOe UCCIIEIOBAaHUE U MIOCTPOCHUE IPaUKOB ITHUX PYHKIIUI 1
33 DNeMEeHTapHOE UCCIICIOBAaHUE M TOCTPOCHHE IPA(UKOB ITUX (HYHKITHI 1
34 CreneHs C 1eIbIM [TOKA3aTEeIEeM. 1
35 Crenennasi GyHKIUS U €€ TpaduK. 1
36 CrenenHas GyHKIMS C HaTypaJIbHBIM U II€JIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk 1
37 Kontponsnas pabora: "Crenennas ¢pyuknus. E€ cBoiictBa u rpaguk” 1
38 Apudmernueckuil KOpeHb HATYpaIbHOW CTENIEHH U €ro CBOMCTBa 1
39 [IpeoOpa3oBaHUst YUCITIOBBIX BRIPAKEHHH, COACPIKAIINX CTEICHH U KOPHH 1
40 [IpeoOpazoBaHust YHCIOBBIX BBIPAKEHUH, COJIEPIKAIINUX CTETICHH U KOPHH 1
A1 [Tonsitue kopHs crenenu N. KopHu yeTHOM 1 HEYeTHOM cTenenu. CTteneHs ¢ 1
JeWCTBUTENBHBIM IIOKA3aTENIEM.
42 [IpeoOpazoBaHue YHCIOBBIX BHIPAKCHUI COIEPKAIINX CTENIEHN U KOPHU 1
43 WppaunonaisHblie ypaBHeHUs. OCHOBHbBIE METO/Ibl PEIIEHUS] UPPALMOHAIBHBIX YPaBHEHU. 1
44 PaBHOCHIIBHBIE NTEPEX0/Ibl B PELIEHUU UPPALMOHAIBHBIX YPaBHEHUI 1
45 PaBHOCHIIBHBIE NTEPEX0/Ibl B PEIIEHUU UPPALMOHAIBHBIX YPaBHEHUI 1
46 PaBHOCHIIBHBIE TTEPEXO/Ibl B PELIEHUU UPPALIMOHAIBHBIX YPaBHEHUI 1
47 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEILIEHUU UPPALIMOHAIBHBIX YPaBHEHUI 1
48 CaoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak GyHKIUU 0OpaTHON CTENEHH C HaTypaJbHbIM 1
noka3zaTesieM
49 CBoiicTBa u rpaduk KOpHs N-0if cTeneHn KaK (yHKINUU 0OpaTHON CTENEHH ¢ HaTypaJbHbIM 1
noKa3zaTesieM
50 KonTtponpHas padota: "CBolicTBa 1 rpaduk KopHs N-oif creneHu. MppannoHanbHbIe 1

ypaBHeHus"




o1 [IoHATHE CTENEHH ¢ PALMOHAIBHBIM II0KA3aTeJIEM U €€ CBOMCTBA 1
52 [Toxa3zatenbHast GpyHKUMsA, €€ cBOICTBA U rpaduk 1
53 Hcnons3oBanue rpaduka GyHKINUN IS pelICHUs] ypaBHEHHHA 1
o4 [lokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHbIX YPaBHEHUN 1
55 [Toka3arenbHble ypaBHEHUs. Y paBHEHUs, CBOJALIMECS K IPOCTEHIINM 3aMEHOM 1
HEU3BECTHOTO.
56 [Toka3aTtenbHble ypaBHEHUS. Pa3ioxkeHnss Ha MHOXKUTEIN 1
o7 [TokazarenbHble ypaBHEHUS. Penienne ypaBHeHUH. 1
58 [Toka3arenbHble HEpAaBEHCTBA 1
59 Pemrenne npocTenmmx nokas3aresbHbIX HEPABEHCTB 1
60 Hcnonp3oBaHne CBONCTB MOKa3aTebHON (DYHKIIUH TIPU PEIIEHUH HEPABEHCTB 1
61 Pemrenne nokasaTenbHbIX YPaBHEHUM Y HEPABEHCTB 1
62 Kontponbnas padota: "[lokazarensHas Gpynkums. [lokazarensHbie ypaBHeHUS" 1
63 Jlorapudwm uncna. CoiicTBa Jorapupma 1
64 Jlorapudm uncna. CBoiicTBa Jorapupma 1
65 JlecsaTHYHBIC W HATYpaJIbHBIE JTJOTAPU(MBI 1
66 [IpeoOpazoBaHue BBIpAKEHUN, COIEPKAIINX JOTAPHPMBbI 1
67 [IpeoOpa3oBanue BbIpaKeHUH, coAep KalUX JOrapu(Mbl. MTOTEHIUPOBAHUE U 1
norapupmMupoBaHue
68 Jlorapudmuueckas GyHkIus, e€ cBoicTBa U rpaduk 1
69 Jlorapudmuueckas ¢pynkius, e€ ceoiictBa u rpaduk. [IpeodpazoBanue rpadukon 1
(GyHKIHH.
70 Hcnonb3oBanue rpaduka GyHKIUU A pelICHUS] ypaBHEHUIA 1
71 Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE METO/Ibl PELLIEHHS JOTapUPMHUUECKIX 1
YpaBHEHUU
72 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS JTOorapu(PpMUUECKUX 1




YpaBHEHUI

73 PaBHOCUIIBHBIE TTEPEXO/IbI B PEIICHUH JIOTapu(MUUECKUX YPaBHEHUN 1
74 [IpocTeiimme norapumMuyecKie HEpaBeHCTBA 1
75 Hcnonps3oBaHne CBOKCTB Jorapu(MHUUEcKoi (GYHKIIMK IPU PEIICHUH HEPABEHCTB. 1
76 Pemenue norapuMuveckux ypaBHEHHI U HEPABEHCTB. 1
77 Pemenue norapugmMuueckux ypaBHEHUM U HEPaBEHCTB 1
78 Kontponsnas pabora: "Jlorapupmuueckas pynkuus. Jlorapupmuyeckue ypaBHeHus" 1
79 [Tonsitue yrna. Pagnannasg mepa yria 1
80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTE€HC YHCIIOBOTO apTyMEHTa 1
81 TpuronomeTpudeckast OKpyKHOCTb, ONIPEICTICHHE TPUTOHOMETPUIECKUAX (DYHKITHIA 1
YHCIIOBOTO apryMeHTa
82 OcHoBHBIE (HOPMYITBI UTsS CHHYCA, KOCHHYCa, TaHTeHca 1 KoTaHreHca. CHHyC, KOCHHYC, 1
TAHT'€HC U KOTAHT€HC YHCIOBOTO apryMeHTa
83 ApKCUHYC, apKKOCHHYC YHUCJIOBOTO apryMeHTa 1
84 ApKTaHTeHC, apKKOTAHT€HC YHCIIOBOTO apTyMEHTa 1
85 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJITBI 1
86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1
87 OcHOBHBIE TPUTOHOMETpHUUECKHE (GOpMYJIIbl. DOPMYITBI TPUBEICHUS. 1
88 DopMyIIBI CYMMBI B Pa3HOCTHU JIBYX YTJIOB. 1
89 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBHIPAKCHHM. 1
90 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BhIpaskeHUH. DOPMyIIbl IBOWHBIX U MOJIOBUHHBIX 1
yTJIOB.
o1 [IpeoOpazoBanue TPUTOHOMETPUUECKUX BhIpaskeHUH. [lepeBo mpousBeieHNs B CyMMY H 1
CYMMBI B IPOU3BE/ICHHE.
92 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIPAKEHUH
93 Pemienne npocredmmx TPUroHOMETPUYECKUX YpaBHEHHH




94 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1

95 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1

96 Pemrenne TpuroHOMETpUYECKUX YPAaBHEHUN METOJOM BBEICHUS HOBOU IIEPEMEHHOM. 1

97 Pemenue tpuronoMmerpuueckux ypaBHeHU OJTHOpOAHbBIE YpAaBHEHHUS. 1

98 Pemenune TpuronoMmerpuueckux ypaBHeHu. BBeaeHne BcnoMoraTenbHOro yria. 1

99 Pemienne TpUrOHOMETPHUECKUX YpaBHEHUH 1

100 Kontponsnas pabora: "TpuUroHoMeTpruecKkue BbIpaXKeHUs] 1 TPUTOHOMETPUUECKHE 1
ypaBHEeHHUA"

101 MOHOTOHHBIE M OTPaHUYEHHBIE TIOCIIEI0BATENLHOCTH. VicTOpHs aHamm3a 6eCKOHEYHO 1
MaJTbIX

102 IlocnemoBaTenLHOCTH, CIIOCOOBI 3aJJaHUS MOCNIEA0BaTENbLHOCTEH. MeTo 4 MaTeMaTH4YeCKOM 1
WHTYKITHHA

103 Jloka3zaTenbCTBO TOXKAECTB METOIOM MaTEMAaTHYECKON WHIYKITHH.

104 JlokazaTenbCTBO HEPABEHCTB METOJIOM MAaTEMATHUYECKON WHIYKITHH

105 ApubdmMernueckas ¥ TECOMETPUUECKAsT IIPOTPECCUs

106 beckoneuHo yoObIBaromias reoMmerpudeckas rnporpeccusi. Cymma 0€CKOHEUHO YOBIBArOIIECH 1
reOMETPUYECKON IPOTrPECCHH

107 JInHEeMHbIN 1 SKCIIOHEHIHABHBIN pocT. Yucno e. @opmyra cloKHBIX IPOLIEHTOB 1

108 Hcnonb3oBanue mporpeccuu Ajs peleHus pealbHbIX 3a/1a4 MPUKIAJAHOTIO XapaKTepa 1

109 KontponbHas padota: "[locnenoBaTelbHOCTH U TPOTPeCCHu’” 1

110 [Tonsitue npeaena ¢pynkuuu. CBoiicTBa mpenenoB GyHKIIMU 1

111 Brruncnenus mpeaenos. 1

112 HenpepriBHbIE (DYHKIIMHN U UX CBOMCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB HYHKIUI 1

114 Bbruncnenue acuMnToT rpadukoB GyHKIUH. 1

115 CBoiicTBa (hyHKIMI HETIPEphIBHBIX HA OTPE3Ke 1




116

MGTOI[ HUHTCPBAJIOB JIA PCHICHUSA HCPABCHCTB

1
117 Meroa MHTEPBAJIOB Ul PELICHUS HEPABEHCTB 1
118 [IpumMeHeHme CBOWMCTB HEMIPEPBIBHBIX (DYHKITUH JUTS pelIeHHs 3a1a4 1
119 [IpumeHeHme CBOWCTB HETIPEPBIBHBIX (DYHKITUI JUTS peIIeHHs 3a1a4 1
120 [lonsiTHE TPOU3BOIHOM 1
121 [lepBas u BTOpast Npou3BOAHBIE PYHKLINU 1
122 Omnpenenenre, reOMETPUYECKUN CMBICI TPOU3BOIHOM 1
123 Onpenenenne, GU3HYECKUN CMBICT IPOU3BOTHOM 1
124 VYpaBHeHHEe KacaTeabHOU K rpadpuky GyHKIUU 1
125 VYpaBHeHHEe KacaTelbHOU K rpaduky QyHKIUU 1
126 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN 1
127 [IpousBoHasi CyMMBI, MPOU3BEACHUSI, YACTHOTO M KOMIO3UIIMU (PYHKITHIT 1
128 [IpousBoiHASI CyMMBI, POU3BEICHUSI, YACTHOTO M KOMITO3UIIMU (PYHKITHIA 1
129 [IpousBoiHAS CyMMBI, POU3BEICHUSI, YACTHOTO ¥ KOMITO3UIIMU (PYHKITHIA 1
130 Kontponbras padota: "[IponsBognas” 1 1
131 [ToBTOpeHuUe, 0600IIeHNe, cucTeMaTr3aIus 3HaHui: "Y paBHeHUS " 1
132 [ToBTOpEeHUE, 0000MIEeHNe, cucTeMaTr3aus 3Hanui: "OyHkiun" 1
133 [ToBTOpenue, 0600mEeHne, cuctemaTu3anus 3uanui. "[IponsBoaHas” 1
134 Hrorosas koHTpoJIbHAs paboTa 1
135 Hroropas koHTpoJIbHAs paboTa 1
136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUI 1

OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KVIACC

Koanyecrso
4acoB
Nen/m | Tema ypoka Bceero Kontposbire
padoThbI

1 [ToBTopenue npoiinenHoro B 10 kiacce. Pemenue ypaBHeHMiA. 1

2 Pemenune ypaBHEHHA. 1

3 [ToBTopenue tems! "[IponsBoaHbie” 1

4 [IpumeHeHne MPor3BOIHOM K HcciaeI0BaHUIO (DYHKIMIT HA MOHOTOHHOCTh M 3KCTPEMYMBI 1

5 [IpumeHeHue MPoU3BOIHOM K HccaeI0BaHUIO (DYHKIIMIT HA MOHOTOHHOCTh M 3KCTPEMYMBI 1

6 [IpumeHeHne MPor3BOIHOM K HcciaeI0BaHUIO (DYHKIMIT HA MOHOTOHHOCTh M 3KCTPEMYMBI 1

7 Haxosxaenne HanOoJIbIIEero 1 HAMMEHBLIETO 3HaYeHUsI HENPEPhIBHON (pyHKIIMK Ha 1
OTpe3Ke

3 Haxosxaenne HanOoJIbIIEro 1 HAMMEHBLIETO 3HaYeHUsI HENPEPhIBHON (pyHKIIMK Ha 1
OTpe3Ke

9 HaxosxaeHne HanOoJIbIIEro 1 HAMMEHBLIETO 3HaYeHUsl HeNPephIBHON (pyHKIIMK Ha 1
OTpe3Ke

10 [IpumeHeHne MPOU3BOIHON I HAXO0XKACHNS HAWIYYIIEro PEIeHUs B IPUKIIAIHBIX 1
3a1a4ax

1 [IpumeHeHre Nponu3BOIHON Ul HAXO0XKACHNS HAWIYYIIEro PEIeHUs B IPUKIIAIHBIX 1
3a1a4ax

12 [IpumeneHne Nponu3BOIHON I ONIPENENICHNs CKOPOCTH U YCKOPEHUS Ipolecca, 1
3aJJaHHOTO (GOPMYJION UK rpaduKoM

13 IIpumeHeHne Nponu3BOIHOM IS ONIPEENICHNS CKOPOCTH M YCKOPEHUS Ipolecca, 1
3aJJaHHOTO (GOPMYJIOH UK rpaduKoM

14 Kommnosutus ¢hyHKImit 1




15 Komnozunust GpyHKImiz 1
16 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAWHATHOM TJIOCKOCTH 1
17 I'eomerpuueckne 00pa3bl ypaBHEHUH Ha KOOPAMHATHON TUIOCKOCTH 1
18 KonTtponsHas padora: "UccnenoBanue GyHKIHNA ¢ TOMOIIBIO TIPOU3BOIHOMN" 1
19 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEPBOOOPA3HBIX 1
20 [TepBooGpa3Hble anemeHTapHbIX (QyHKIMHA. [IpaBria HaxoXaeHHs TEpBOOOPA3HBIX 1
21 Nuterpain. 'eomeTpruecknii cMbICI HHTETpasa 1
22 Brruucnenue onpenenéanoro uHTerpaia no Gopmysne Hetorona-JleliOnura 1
23 Brruucnenue onpenenéanoro uaTerpaia no Gpopmyne Hetorona-JleliOnua 1
24 [IpumeHeHue uHTErpana st HaX0XKACHUS TIoIaIel TUIOCKUX (puryp 1
25 [IpumeHeHnue uHTErpana Juis HaX0XKAeHUI 00bEMOB T€OMETPUUECKHX Tell 1
26 [Ipumeps! pemennii quddepeHnnalbHbIX YpaBHEHHUH 1
27 [Tpumepsr pemenus qudepeHnanTbHBIX YpaBHEHUH 1
28 [Tpumepsr permenuit quddepeHInaTbHBIX YPaBHECHUI 1
29 Pemenne muddepeHnmnanbHpIX ypaBHEHUH. 1
30 Matematuueckoe MOJICIIMPOBAHKE PEAIbHBIX POIIECCOB € OMOIIIbIO AU depeHInanIbHbIX 1
ypaBHEHUH
31 Kontponbnas padota: "[lepBooOpazHas u uHTETpan” 1
32 Tpuronomerpudeckre GyHKIUMH, HX cBOiCTBA U rpaduku. I'paduk GyHkImu y = Sin X 1
33 Tpuronomerpuueckue GyHKIUU, UX cBOMCTBA U rpaduku. ['paduk ¢pyHkuuu y = COS X. 1
34 Tpuronomerpuueckue GyHKIMU, UX CBOKWCTBA U rpaduku y = tg X 1
35 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpaduku y = Ctg X. 1
36 Tpuronomerpuyeckne GyHKIUHU, UX CBOICTBA U rpaduKu 1
OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH ¢ MOMOIIBIO TPUTOHOMETPUUYECKON
37 OKPYXHOCTH 1




OT60p KOpHEH TPUTOHOMETPUIECKIX YPABHEHUH C MMOMOIIBI0 TPUTOHOMETPUUYECKOM

38 1
OKPYXHOCTH
39 OT100p KOpHEH TPUTOHOMETPHUECKUX YPABHEHUH C TOMOIIBIO HEPABEHCTBA 1
40 OTb60p KOpHEH TPUTOHOMETPUIECCKHIX YPABHEHHH C TOMOIIBIO TPUTOHOMETPHUYECKOM 1
OKPYXXHOCTH (T1epe0op 3HaYCHHIA)
41 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1
42 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1
43 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1
44 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1
45 Kontponbnas pabora: "['paduku Tpuronomerpuueckux QyHkuuid. TpuroHomerpuueckue 1
HEpaBeHCTBA"
46 OCHOBHBIEC METO/IbI pEIICHHS TOKA3aTeILHBIX HEPABEHCTB 1
47 OcHOBHBIE METO/IbI PEIlIEHUS MTOKa3aTeNbHbIX HepaBeHCTB. [IpuBeaeHre Kk KBapaTHBIM 1
HEpaBEHCTBaM.
48 OcHOBHBIE METO/IbI PEILIEHUS TOKa3aTeNbHBIX HEPABEHCTB. METO T pa3/ioKeHUs Ha 1
MHOKHUTEJIH.
49 OcHOBHBIE METO/IbI PEIIEHUS TOKa3aTeNbHBIX HEPABEHCTB. MeTO 1 3aMEHbI HEU3BECTHBIX 1
50 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(PMHUUESCKIX HEPABEHCTB 1
51 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(PMHUIESCKIX HEPABEHCTB 1
52 OcHOBHBIE METO/IbI PEIIEHUS JTOTapU(PMUIECKUX HEPABCHCTB 1
53 OcHOBHBIE METO/IbI PEIICHUS JTOTapU(PMUIECKUX HEPABCHCTB 1
54 Pemenne norapupMuueckux HepaBEHCTB. 1
55 OcHOBHBIE METOIbI PEILICHUS HPPAIIOHATBHBIX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI pEeIIEHHs HPPALIIOHAIBHBIX HEPABEHCTB 1
57 OCHOBHBIE METO/IbI pEeIIEHHs HPPALIIOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pEeIIEHHs HPPALIIOHAIBHBIX HEPABEHCTB 1




59 I'paduueckre MeTOIbI pelICHUS UPPAIMOHATIBHBIX YPaBHEHUN 1
60 I'paduueckre MeTOIbI pelICHUS UPPAIMOHATBHBIX YPaBHEHUN 1
61 I'paduueckue MeTOIbI pelICHHS TOKA3aTeIbHBIX YPaBHEHUN 1
62 I'padrueckre MeTOIbI pelIeHus OKAa3aTeIbHBIX HEPABEHCTB 1
63 I'padrueckue MeTOIBI peIeHHS JOTAPUPMHUECKIX YPAaBHEHUH 1
64 I'padmueckue MeToap! peneHus JJorapupMUIecKuX HEPaBEHCTB 1
65 I'padmyeckue MeToap! peneHus JJorapupMuIecKuX HEPaBEHCTB 1
66 I'padmueckue MeToap! peleHus NoKa3aTeNbHbIX U JIOTApU(DMUYECKUX YpaBHEHUN 1
67 I'padmueckue MeTopl pelieHus MOKa3aTeNbHbIX U JIOTapu(MUYECKUX YPaBHEHUN 1
68 I'padmyeckue MeTopl pelieHus IoKa3aTeNbHbBIX U JIOTapU(MUYECKIX HEPABEHCTB 1
69 I'padmueckue MeTopl perieHus IoKa3aTeNbHbBIX U JIOTapU(MUYECKIX HEPABEHCTB 1
70 KonTponsnas pabora: "UppannoHalibHble, OKa3aTelbHbIE U JIOTApUPMUIECKHE 1
HepaBeHCTBA"
71 KommuiekcHele uncna. Anredpandeckast popma 3anucu KOMIIJIEKCHOTO Yuciia 1
72 Komnuiekchele uncna. Tpuronomerpudeckas popma 3arucu KOMIUIEKCHOTO YHcia 1
73 Apudmernueckue onepanuu ¢ KOMILIEKCHBIMHU YUCIIaMU 1
74 Apudmernueckue onepanuu ¢ KOMILIEKCHBIMH YUCIIaMU 1
75 N3obpaxenne KOMIJIEKCHBIX YHCeT Ha KOOPAMHATHOM TIOCKOCTH 1
76 N3obpaxenne KOMIJIEKCHBIX YHCeI Ha KOOPAMHATHOM TIOCKOCTH 1
77 ®opmyna Myaspa. KopHu N-0ii creneHy u3 KOMILIEKCHOTO YncIia 1
78 ®opmyna Myaspa. KopHu N-0ii creneHy u3 KOMILIEKCHOTO YncIia 1
79 [IpuMeHeHre KOMIUIEKCHBIX YMCeN Ul pelieHUs GU3NYECKUX U T€OMETPHUECKUX 3a1a4 1
80 KonTtponpHas padota: "KommuiekcHsle yncia” 1
81 HarypanbHble u nensie yncna 1
82 HarypanbHble u nensie yucna 1
83 [IpuMeHeHe MPU3HAKOB ICTUMOCTH 1IENIbIX YUCET 1




84 [IpuMeHeHne PU3HAKOB ACIUMOCTHU LEIbIX YHCEI 1

85 [Ipumenenue npuszHakoB Aenumoctu ueisix yncesn: HOJl u HOK 1

86 [Mpumenenne npu3HakoB aeaumocty nenbix yucen: HOJl u HOK 1

87 [IpuMeHeHne npru3HAKOB ACIIUMOCTH LEJIBIX YHCEI: OCTATKU 110 MOJIYJIIO 1

88 [IpuMeHeHne Mpu3HAKOB ACIUMOCTH IEIBIX YUCEI: OCTATKU [0 MOJYJIIO 1

89 [IpumMeHeHme MPU3HAKOB JICTMMOCTH IIEITBIX YUCEN: aNropuT™M EBKIMAa /uis perieHus 1
3a7a4 B IEJIbIX YUCIIaX

90 KonTponsHas padora: "Teopus nienbix gucen” 1

91 CucrteMa U COBOKYIHOCTh YpaBHEHHH. PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-CIIEICTBHSI 1

92 CucteMa 1 COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-CIICICTBHSI 1

93 OCHOBHBIE METO/IBI PEIICHHS CUCTEM U COBOKYITHOCTEH paIllMOHAIBHBIX YpaBHEHHHA 1

94 OCHOBHBIE METO/IBI PELIEHUS CUCTEM U COBOKYITHOCTEW MPpPallMOHAIBHBIX YPaBHEHHUN 1

95 OCHOBHBIE METOJIbI PEIICHUS CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHbIX YPaBHCHUI 1

96 OCHOBHBIE METOJIBI PEIICHUS CHCTEM M COBOKYITHOCTEH MOKA3aTeIbHBIX YPaBHCHUM 1

97 OCHOBHBIE METOJIBI PEIICHUS] CHCTEM M COBOKYITHOCTEH JIOTapU(PMUUIECKUX YPaBHCHUM 1

98 OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEH JIorapuMUUECKUX ypaBHEHUN 1

99 [IpumeHeHre CUCTEM K PELICHUIO MAaTEeMAaTHYEeCKUX 3a]a4 U 3a]1a4 U3 pa3IuYHbIX 1
obracTeil HayKH U pealibHOM JKU3HU, HHTEPIIPETALMS MTOJTYYEHHBIX Pe3yIbTaTOB

100 [IpumeHeHre CUCTEM K PEeLICHUIO MAaTeMAaTHYeCKUX 3a]a4 U 3a]1a4 U3 pa3IuYHbIX 1
obracTeil HayKu U pealibHOM KU3HU, HHTEPIIPETALUS [TOTYYEHHBIX Pe3yIbTaTOB

101 [IpumeHeHre HepaBEHCTB K PEUICHUI0 MATeMAaTUYECKHUX 3a1a4 U 3a7a4 U3 pa3Iu4HbIX 1
obrnacTteil HayKH U pealibHOM JKU3HU, HHTEPIIPETALUS [TOJTYYEHHBIX Pe3yIbTaTOB

102 KonTtponsHas pabora: "CucteMbl pallMOHATBHBIX, UPPALIMOHAIBHBIX TOKA3aTEIbHBIX U 1
norapu(pMUUECKuX ypaBHEeHUN"

103 PannonanbHbIe ypaBHEHUS ¢ TapaMeTpaMu

104 PanmonasibHbIE HEpaBEHCTBA C TapaMeTpaMu




105 PannonanbHbIe cucTEMBI ¢ TapaMeTpaMu 1
106 WpparmonanbHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMHu 1
107 HppanmonanbHble CUCTEMBI C TApaMeTpaMu 1
108 [Toxa3aTenbHBIC YpaBHEHUS, HEPABEHCTBA C TApaMETPaMu 1
109 [Toxa3zaTenbHBIE CUCTEMBI C TapaMeTpaMH 1
110 Jlorapudmuueckre ypaBHEHUs, HEPAaBEHCTBA C apaMeTpaMu 1
111 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu 1
112 Tpuronomerpruyeckue ypaBHEHHUs ¢ TapaMeTpamMu 1
113 TpuronomeTrpruyeckue HepaBeHCTBA C MapaMeTpaMu 1
114 TpuroHomeTpruecKre CUCTEMBI € ITapaMeTpamMmu 1
115 [TocTpoeHue 1 UcCiIeIOBaHIEe MaTEMATHIECKUX MOJICNICH PeaTbHBIX CHTYAIHH ¢ ITOMOIIBIO 1
YpaBHEHUH C MapameTpaMu
116 [TocTpoenune u ucciaegoBaHUEe MATEMATHYECKUX MOJENIECH pealbHbIX CUTYaIMi ¢ TOMOIIBIO 1
CHUCTEM ypaBHEHHI C apaMeTpaMu
117 [TocTpoenue u uccaeoBaHNEe MATEMATHYECKUX MOJENICH pealbHBIX CUTYAIM ¢ TOMOIIBIO 1
CHUCTEM YpaBHEHHI C apaMeTpaMu
OHTpPOIBHAA padoTa: "3a7aun ¢ mapameTpaMu
118 K 3] "3 e " 1
119 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMaTH3aIus 3HaHui: "YpaBHeHU" 1
120 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMaTH3aIis 3HaHui: "YpaBHeHUA" 1
OBTOpEHUE, 0000IeHIE, CUCTEMATA3AINS 3HAHUN: aBHeHns1. CucreMbl ypaBHEHHI
121 I1 , 0000 , Y% C " 1
122 Pemenue cucreM ypaBHEeHUIt 1
123 [ToBTOpEeHME, 0000IIEHNE, cucTeMaTu3anus 3Hanui: "HepaBeHncTaa" 1
124 [ToBTOpEeHME, 0000IIEHNE, cucTeMaTu3anus 3Hanui: "HepaBeHncTaa" 1
125 [ToBTOpenue, 060061meHne, cucTreMaTu3anus 3Hanuil: "HepaBeHcTsa" 1
126 [ToBTOpenue, 0606menHue, cucreMatusanus 3Hanuit: "[IpousBoanas u e€ npumeHeHue" 1
127 [ToBTOpenue, 0606menHue, cucrematu3anus 3Hanuil: "[IpousBoaHas u e€ npuMeHeHue" 1




128 [ToBTOpenue, o6o0IIeHNe, cucTeMaTu3anys 3Hanuii: "IlponsBoaHas u e€ npumeHneHue" 1
129 [ToBTOpenue, o6o0IIeHNE, cucTeMaTu3alus 3Hanuil: "UHTerpan u ero npuMeHenue" 1
130 [ToBTOpenue, 06001IeHNE, ccTeMaTH3alus 3HaHui: "OyHKmn" 1
131 [ToBTOpenue, 06001IeHNE, ccTeMaTH3alus 3HaHui: "OyHkmn" 1
132 [ToBTOpenue, 06001IeHNE, ccTeMaTu3anus 3HaHui: "OyHKIIN" 1
133 Hrorosast koHTpOJIbHAS paboTa 1
134 Hrorosas koHTposbHas paboTa 1
135 [ToBTOpenue, 0600IIIEHNE, CUCTEMATU3AIIIS 3HAHUN 1
136 [ToBTOpEHUE, 0000IIICHNE, CHCTEMAaTH3aIlNs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 136 10




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI U1 YHEHUKA

* Maremaruka: anreOpa U HayaJla MATEMaTUYECKOT0 aHallu3a, reoMeTpus. Anredpa u Havaia
Martemartnueckoro ananusa, 11 kmace/ Hukoasckuii C.M., ITotamos M.K., Pemernukos H.H.

u apyrue, AkiuonepHoe oouiectBo «M3narensctBo «IIpocBemenue»
METOJINYECKHUE MATEPHAJIBI IJISA YYUTEJISA

* Anrebpa u Havajga MaTeMaTUYeCcKOro aHainu3a. Meroauueckue pekoMenaanuu. 10 kiace :
nocobue 11s yuuteneit oomieoOpazonar. opranuzanuii / M. K. Tloramnos, A. B. [lleBkun. —
M. : IlpocBemienue, 2020 — 256 c. : un. — (MI'Y — mikousie).B kHure paccMoTpeHbl
KOHLIETIUS U CTPYKTypa yueOHNKa «Anredpa

» Anrebpa 1 HayaJla MaTeMaTHYEeCKOTO aHanu3a. Metonyeckue pekoMenanuu. 11 kmacc :
nocobue 11 yuutenei obmeodpaszosar. opranuzanuii / M. K. Tloranos, A. B. IlleBkun. —
M. : [IpocBemenne, 2020 — 256 c. : wi1. — (MI'Y — mikone).B kaure paccMoTpeHbl

KOHIICTIIINS ¥ CTPYKTypa yueOHHKa «Anredpa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

* MartemaTuka: anredpa u Hauana MareMatudeckoro ananusa, 10-11 kmacc/ Hukonbckwii
C.M., IloranoB M.K., PemmiernukoB H.H. [ DneKkTpoHHBIH yueOHHK |

» Anre6pa u matematnueckuid ananus. 10-11x.: Yue6. [ns yrny0mn. u3yd. MaTeMaTUKU B
oOmieoOpa3zoBarenbHbIX yupexaenusax / H. 5. Bunenkun, O.C. MBamos-MycaToB -
M.:MHemo31Ha [D1eKTpOHHBIN yueOHHUK ]

* Martematuka: anredpa u Hauana MareMaThudeckoro ananusa, 10-11 kmacce/ mon pen. A. T
Mopakosuy, JI1.O. [lenucueBa, JI.W. 3BaBud u ap. 3agauHuk 1t 0011e00pazoBaTeNIbHBIX

yupexaeHui (mpoduibHblil ypoBeHb) - M.:MHeMo31uHa [ DNeKTpOHHbIN yueOHHUK ]



*AnreOpa 1 Hayasla MaTeMaTH4eckoro aHammsa: yueo. st 10-11xm. /A. H. Konmvoropos,
A.M. AGpaMoOB [ DNEKTPOHHBIN y4COHHUK |
*AnreOpa u Havyana aHaym3a: Y4eb. mocoO. s 10-11 kmaccos cpe. oOmieoOpas. mk.

[DnekTpOHHBIN Y4eOHHK |



