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HOACHUTEJIBHASA 3AIIMCKA

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 oopazoBanusi. 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 BBIPAKECHHS, padOTaTh ¢ MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My CIEIUPUICCKUEe 3aJayd W OIepaliu: JeJICHHe HaIledo,
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
pe3ynapTaTe OOyd4aroliuecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PEIICHHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieoBaHNH (YHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPHUKIAJIHBIX



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
paccykiaeHuidl, paboTbl €  CUMBOJBbHBIMH  (opmMamu,  OpeICTaBICHUS
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 JMHUA «DyHKIMM U TpaduKU» 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, UCMOJIb30BaHUE (DYHKIMI JUIsl perieHus 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 (GOpMYyIaMu 3aBUCHMOCTH 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 cioBecHOW. 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 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
aHalnM3a 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
U TpeasiaraloT HauboJsiee YHUBEPCANbHBIM S3bIK, OOBEIUHSIOUIUN 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 BBIPAKECHHUS 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 MOJCIIMPOBAaHMS, KOTOpPbHIE TMPHU3BAHBI
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 KAXbI 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,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
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 yaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apodu. Ilpumenenue npoOel ¥ HPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEWCTBUTENILHOTO YHUCia U ero cBoiicTBa. [IpubiamxEHHbIe BRIUYUCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

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

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

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

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

CuHyc, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHUsS U ypaBHEHUs-ciencTBHs. HepaBeHCTBO,
pelIeHrne HEpaBEeHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEJbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEIBIMH
kod(punmenramu. Teopema Buera.

[Ipeo6Gpa3zoBaHys YUCIOBBIX BBIPAKEHUH, COJEPIKAIINX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue YPaBHEHUS. OcHOBHbIE METOJIbI pelLeHus
norapu@MUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHHUM. Marpuua CUCTEMBbl JIMHENMHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DOCTPOCHHOM MOIEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[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.

DYyHKIUHN U TPaPUKU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 Heu€THbIe GyHKUMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

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

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa 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 rpadukoB GyHKIUH IS PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

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

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJlaHMS IIOCIIEAOBaATEIILHOCTESH. MeTon
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmetnueckass u reomeTpuyeckas nmporpeccun. beckoneuno yoOniBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HenpepoiBubie ¢yHkiuu u ux cBoidcTtBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojaHble GpyHkuu. OnpeneneHue, reoMeTpUuYeCKuil u
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU 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, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHS.

11 KJIACC

Yucsa v BbIYMCICHUS

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

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn u3 KOMIUIEKCHOTrO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHH C  TIOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHaJIbHbIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, UTHTEPIPETALMSA [TOITYUYECHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKHU

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

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

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

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

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mpou3BOAHON K MCCIENOBaHUIO (YHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

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

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKimil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

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

[Ipumenenue wHTErpaja s HAXOXKACHHUS IUIONIAACH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

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



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJAYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBILETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTWKEHHUH B JIPYrUX HayKaxX, TEXHOJOTusiX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JOCTIKEHHI HayKh U JEATEIbHOCTHIO YYEHOrO, OCO3HAHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]a4, PEIICHUH, PacCyKICHHH, BOCTIPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3IOPOBOE THTAaHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pasnuuHbiM  cpepam  NpodEeCCHOHANBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha TMPOTSKEHUU BCEU KU3HH, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSTHUE MPUPOJHONU U COLMAIBHOU
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTHA W 3HAYMMOCTH ISl Pa3BUTHS [MBWIM3AIMHU, OBJIAJCHUE SI3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS M CPaBHEHHSI, KPUTEPUHU TIPOBOJUMOTO aHAJIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOJACHHUIX W YTBEPXKICHUSX, Tpejaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENILHO J10Ka3aTeNbCTBA MATEMATUUYECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPUAHTOB  PEILICHUS, BbIOMpaTh  HauOoiee  MOAXOASUMHA C  y4€TOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMIOTE3Y, apryMEHTHPOBATH
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHPOBaTH O000OIIEHUS M BBIBOJBI MO pPE3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

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

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHUJIOB U
dbopM mnpeacTaBiIeHUS;

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

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIIPOCHI 110 CYIIECTBY OOCYKJIaeMOU TEMBI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPU PEIICHUM 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WU HEJIOCTIIKCHUSI PE3yJIbTATOB JEATEIFHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
NEeSTENbHOCTH, TUTAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOThl, pacmpeneisiTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATHI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJIbTAaThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJIb JCHCTBUTEIHHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

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



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

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAllMOHAILHBIM OKAa3aTEeJIeM;

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

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apPKKOCUHYC U apKTAHT€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs PAlUOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JI€JICHHME MHOTOYJIEHa Ha MHOT'OWIEH C OCTATKOM, TeopeMy be3y u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PEIIEHUST CHUCTEMBl JIMHEMHBIX YpPAaBHECHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIOJIB30BATh CBOMCTBA JEUCTBUM C KOPHSAMU JUIsi IpeoOpa3oBaHUs
BBIPAKCHUU;

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

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO ONEpUpPOBaTh MOHATUSAMU: HppPAIMOHATbHBIC, MOKa3aTelIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEpPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C MUCIOJIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEEICHUS U MHOYKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMBI (YHKIIUM, HauOoJbllee W HaWMEHbIIee 3HAYCHHWE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokasaTeneM, rpaduk KOpHA N-oi cTeneHu Kak (yHKIUM OOpaTHOM CTEHNEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

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

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBA U TpaduKH, HCIOJIB30BaTh MX TpadUKU JJIs pPEIICHUS
YpaBHEHUM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pEUIeHUH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB U pealbHOMN
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIoIIasi reOMETpUIECcKasi IPOrpeccHsi, TMHEWHBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIENOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJHO OINEpPUPOBATH MOHATHEM: (YHKLHUSA, HENpEpbIBHAs Ha OTpE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH NPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3UILIUU
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 MAaTEMATHYECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCHIIBHbBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpHUpPOBATH TMOHATUAMH: HATypaJbHOE M IEJI0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOOIHO OMNEpUpPOBaTh MOHATHEM OCTAaTKa [0 MOMAYNIO, 3alKiChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKON (opMe, BBHIOIHATH apU(PMETHUECKUE ONEpaluyd C HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIIITh OTOOp KOPHEH TMpU PEHICHUW TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUUECKHE YpPaBHEHHS W  HEPABEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXKCHMS, YPAaBHEHUsI, HEPABEHCTBA M WX CHCTEMBI 110 YCJIOBHIO 3aJayu,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAaHUS M CBOMCTB KOMIIO3HUIIUH JIBYX (DYHKITHIA,

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MaTreMaTH4eCKOro aHAJIU3Aa:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapaxkrepa, CpeACTBAMA MaTEMAaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE

Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)

n/n NMPorpamMmbl Bcero Kontponupie | [lpaxtirieckire o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsbl

1 Oynkuuu U rpapuku. CrenenHas QyHKIUS ¢ 12 1 0 Sxnacc, Pemry EI'O,
ICIBIM IT0OKa3aTeieM OUIIN, POII
MHOk€ecTBO JNENCTBUTEIbHBIX YHCEIL.

5 MHorounensl. PanroHanbHble ypaBHEHHS U 24 1 0 A xnacc, Pemry EI'D
HEPABEHCTBA. Cucrembl JIMHEWHBIX OUIIN, POIII
yYpaBHEHUU

3 Apudmernueckuif KopeHb N-Oi CTENeHHu. 15 1 0 SAxnacc. Pemry EI'D,
HppanunonanbHble ypaBHEHUS OUIIN, POIII.

4 [TokazarenpHass ¢ynknus. [loka3arenbHbie 10 1 0 SAxmacc. Pemy EI'D,
YpaBHEHUSA OUIIN, POIII.

5 Jlorapudpmuueckas byHKIIHSA. 18 1 0 SAxnacc. Pemry EI'D,
Jlorapudmuueckue ypaBHECHUS OUIIN, POIII.

5 TpuroHomerpuyeckue BBIPAKEHUS u 99 1 0 SAxnacc. Pemy EI'D,
YpaBHEHUS OUIIN, POIII.

Sxnacc. Pemy EI'O,

7 [TocnenoBaTenbHOCTH U IPOTPECCHH 10 1 0 OUITH, PLLL

SAxnacc. Pemy EI'O,

8 HenpepriBabie ¢pynkiuu. [IpousBoanas 20 1 0 OUITH, PLLL

9 [ToBTOpeHue, 000OIIEHNE, CHUCTEeMATHU3AIUS 5 1 0 Sxnacc. Pemry EI'D,
3HaHUM OUIIN, POIIL.

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 9 0




11 KUIACC

KoanuectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 UccnenoBanne  QyHKUMH € MOMOIIBIO 99 1 0 Sxnacc. Pemry EI'O,
MIPOU3BOTHOM OUIIA, POILIL.
SAxnacc. Pemry EI'D,
2 [lepBooOpa3Has 1 UHTETpa 12 1 0 OUITH, PALLL
I'padukn Tpuronomerpuueckux (GyHKIHUI. SAxnacc. Pemry EI'D,
3 14 1 0
TpuroHomeTpuyeckre HEpaBeHCTBA OUIIN, POII.
4 Hppanmonansusle, IIOKa3aTeJIbHbIE " 24 1 0 SAxnacc. Pemry EI'D,
norapuMuvecKue HepaBeHCTBA OUIIN, POIII.
SAxmacc. Pemy EI'D,
5 KommuiekcHele uncna 10 1 0 OUIIH, PILL
SAxmacc. Pemy EI'D,
6 HarypanbsHbie u 11e1b1e yncia 10 1 0 OUIIH, POILL
, Cucrempl palMOHAIBHBIX, I/Ippau(;OHaJIeBHBIX . . . Slxnace. Pemy EID,
HOKaSaTCJ'IjaHBIX u Jorapu(pMUIECKUX OUIH, PILL
YPaBHEHUNI
Sxnacc. Pemy EI'D
8 16 1 0 ’
3ajauy ¢ napaMeTpamu GUITI, PILLL
9 [ToBTOpeHue, 00OOIICHHE, CHCTEMaTH3AIUS 16 5 0 Sknacc. Pemy EI'D,
3HAHUI OUIIN, POIIL.
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Komrpoaeueie | Hpakriieckue u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest

1 MHOXecTBO, ONepalui HaJ MHOXKECTBaAaMH U 1

HX CBOMCTBA
2 Huarpammsl Ditiepa-Benna 1
3 [IpuMeHeHne  TEOPETUKO-MHOKECTBEHHOTO 1

ammapata sl peleHus 3a1a49

Pammmonaneueie uncia. OOBIKHOBEHHBIE U
4 JECATUYHBIE npobu, IIPOLICHTHI, 1

OCCKOHEYHBIC MTEPHUONUECKHE TPOOH

Pammmonaneueie unciia. OOBIKHOBEHHBIE U
5 ECATUYHBIE npoow, MIPOIICHTHI, 1

OCCKOHEYHBIC MTEPHUONUECKHE TPOOH
6 [Ipumenenne apoOeii MW TPOLEHTOB IS 1

pelieHus MPUKIAIHBIX 3a1a4
7 [IpuMeHnenne ApoOEi M MPOIEHTOB IS 1

penieHus MPUKIAAHBIX 3a1a4
8 JlelicTBUTENbHBIC YHcla. ParuoHanbHBIC U 1

HppaMOHAJIbHBIE YHCIIa
9 ApudmMernueckue oTeparu c 1

JIeHCTBUTEIbHBIMH YHCIIAMHA
10 Mopayns JeHCTBUTENBHOTO YHCIA M €ro 1

CBOICTBA
11 [TpubnuxEéHHble  BBIYMCIEHUS,  MpaBUia 1




OKpYTJICHHS, IPUKHUJIKA U OLIEHKA pe3yJbTara
BBIUMCIIEHUN

OcHoBHEIC MCTOABI PCHICHUSA LECJIbIX U

12 IpoOHO-paIMOHATIBHBIX ypaBHEHUI u
HEPaBEHCTB
OCHOBHBIE METOJIbI PEIICHUS LEIbIX |
13 JTPOOHO-PAIIMOHATIEHBIX ypaBHEHU I u
HEPaBEHCTB
OCHOBHBIE METOJIbI PEIICHUS MLENbIX |
14 | npoOHO-palMOHATBHBIX ypaBHEHUI u
HEPaBEHCTB
MHorounessl OT OJHOM  MEPEMEHHOM.
15 JleneHne MHOTOWICHa Ha MHOTOWICH C
octatkom. Teopema bezy
16 MHorouseHsl ¢ HeNbIMH Kod(dHIueHTamMu.
Teopema Buera
17 Pemenne cucrem MMHEWHBIX ypaBHEHUN
18 Pemenne cucrem MMHEWHBIX ypaBHEHUT
Marpuna cuctembl JMHEUHBIX YpaBHEHHIA.
19 Onpenenurens MAaTPHUIIbI 2%2, €ero
T€OMETPUYECKU  CMBICII U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS
Onpenenurens MaTpPHIIbI 2X2, ero
20 T€OMETPUYECKU  CMBICII U CBOMCTBA;
BBIYMCJIEHUE €r0 3HaYEHUs
21 [IpuMeHenne omnpenenurtens A peUIeHus
CUCTEMBI JIMHENHBIX YPaBHECHUH
22 Pemenne mnpuKIagHBIX 3a7a4 C MOMOIIBIO




CUCTEMBI JINHEWHBIX YPABHEHUN

Pemenne MNPUKJIAAHBIX 3aJa4 € IIOMOIIbIO

23 CUCTEMBI JINHEWHBIX YPABHEHUI
Kontponenast ~ pabora:  "PamumonanbHbie

24 ypaBHEeHuss U  HepaBeHcTBAa.  Cucremsl
JIMHENHBIX ypaBHEHUN"
OyHKIUA, CMocoObl 3amaHus  (PYHKIUH.

25 B3aumuo oOpatHbie ¢yHkuuu. Kommosunus
byHKIMNA

26 I'paduk GbyHKIUH. DJIeMEHTapHBbIE
npeoOpa3oBaHusl rpa@UKOB PYHKINN
O6nacTe  ompenesneHuss W MHOXXECTBO

27 3HaueHud  ¢yHkumu. Hymmu  Qynkuumm.
IIpoMexxyTKH 3HAaK MOCTOSTHCTBA
Yérublie u HEYETHBIE (GYHKITUN.

28 [Tepuognueckne  pynkmuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKITUH
MakcuMymMbl M MUHMMYMbl  (DYHKIMH.

29 HaubGonpmiee u HauMeHblllee 3HAUYCHUE
(GYHKLUHU Ha IPOMEXYTKE

30 JluneliHasi, KBaJgpaTU4Has U  JIPOOHO-
nuHeitHas GyHKUIUU

31 DJeMeHTapHOe MCCIEeOBAHUE U MOCTPOEHHE
rpadukoB 3TuX QyHKIUN

39 DNeMEHTapHOE UCCIIEJOBAHUE U NIOCTPOCHUE
rpauKoB 3TUX QYHKLIUH

33 Crenenp ¢ wenbIM MokaszareneM. bunom

Hrrotona




Cremnenp ¢ LICIBIM IIOKazareiaeM. buHoOM

34 Herorona

35 Crenennass (QyHKOUST C HATypaJbHBIM U
nenbiM nmokaszarenem. E€ cBoiicTBa u rpaduk

36 KontponsHas padora: "Crenennas GpyHKIus.
E€ cBoiictBa u rpaduk”

37 Apudmernueckuii  KOpeHb  HaTypaJbHOU
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuii  KOpeHb  HaTypaJlbHOM
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHusi YUCIOBBIX  BBIPAXKECHUH,
COJIepKalluX CTENEeHU U KOPHU

40 [IpeoOpa3oBaHusi YUCIOBBIX  BBIPAXKECHUH,
COJZIEpKalIuX CTEIICHU U KOPHU

A1 [IpeoOpazoBaHusi YHUCIIOBBIX  BBIPAKCHUN,
COJZIEpKalIUX CTEIICHU U KOPHH
WppannonansHeie  ypaBHeHHs. (OCHOBHbBIE

42 METO/IbI perieHus HPPAMOHATILHBIX
ypaBHEHUH
WppannonansHeie  ypaBHeHHs. (OCHOBHbBIE

43 METO/IbI pelIeHus UPPaLMOHATIBHBIX
ypaBHEHUH
Wppannonansseie  ypaBHeHHs. (OCHOBHbBIE

44 METO/IbI pelIeHus UPPaLMOHATIBHBIX
YpaBHEHUH

45 PaBHOCUIBHBIE meEepexoAsl B PEIICHUU
MpPpalMOHAIIBHBIX YPABHEHUM

46 PaBHOCMIIBHBIE  mEpexoAsl B PEIICHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIBHBIE  IIepexOpl B  pELICHUU

41 HppalMOHAIIbHBIX YPaBHEHUM

48 PaBHOCMIIbHBIE  TIEpexoJbl B pEIICHUHU
HppalMOHAIIbHBIX YPAaBHEHUM
CpoiicTBa U rpaduk KOpHS N-Oi CTENEHU Kak

49 (byHKIIMM 0OpaTHOM CTENEHU C HATypaTbHBIM
oKasarejaemM
CpoiicTBa 1 rpaduk KOpHS N-Oi CTENEHU Kak

50 (GbyHKIIMM 0OpaTHOM CTENIEHU C HATypaTbHBIM
roKasaresaemM
KonTtponsnas pabora: "CoiicTBa U rpaduk

o1 KOpHA N-oi crenenu. MppanuoHaibHble
ypaBHEHUS"

59 CreneHb C pallMOHAIbHBIM TOKa3aTeNeM U e
CBOMCTBa

53 CreneHb C palMOHAIbHBIM TIOKa3aTeNeM U e
CBOMCTBA

54 CreneHb C pallMOHAJIBHBIM TIOKa3aTeNleM U e
CBOMCTBA

55 [lokazatenbHast (yHKuus, e€ cBOiicTBa H
rpaduk

56 Hcnons3oBanue rpaduxka QyHKIMH Ui
peleHus ypaBHeHUH

57 Hcnons3oBanue rpaduka QyHKIMH Ui
peLIeHNs ypaBHEHUI

58 IloxazarenpHple  ypaBHeHMs.  OCHOBHBIE

MCTOObI peHICHUA MOKa3aTCJIBbHBIX




YpaBHEHUI

[Tokazarenbubie  ypaBHeHUs.  OCHOBHBIE

59 | meTonsr pereHus MOKa3aTeIbHBIX 1
YpaBHEHUU
[TokazarenbHbie  ypaBHeHUs.  OCHOBHBIE

60 | meTonbI pereHus MOKa3aTeIbHBIX 1
YpaBHEHUU

61 Kontponsnast  pabGota:  "llokasarenpHas 1
¢ynknus. [lokasaTenbHble ypaBHeHUS"

62 | Jlorapugm uncna. CoiicTa orapudma 1

63 | Jlorapugm uncna. CoiictBa orapudma 1

64 | Jlorapudm uncna. Coiicta orapudma 1

65 JlecsiTuuHbIe U HATYpaJbHBIE TOTAPU(MBI 1

66 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI 1

67 [IpeoOpazoBaHue BBIPAKECHHM, COIEpIKAIINX 1
sorapudmsl

68 IIpeoOpa3oBaHue BBIpaKEHUH, coaepKaIUX 1
sorapudmbl

69 IIpeoOpa3oBaHue BBIpaKEHUH, coaepKaIUX 1
sorapudmsl

70 Jlorapudpmuueckas GyHkuus, e€ cBoicTBa U 1
rpaduk

71 Jlorapudpmuueckas GyHkuus, e€ cBOMCTBA U 1
rpaduk

7 Hcnons3oBanue rpaduka QyHKIMH Ui 1
peleHus ypaBHeHUH

73 Hcnons3oBanue rpaduka QyHKIMH Ui 1




peuieHus ypaBHEHUI

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIC

74 METO /bl pelieHus JorapupMUIecKux
YpaBHEHUU
Jlorapudmuueckue ypaBHeHHS. (OCHOBHBIC

75 METO /bl pelieHus JorapupMUIecKux
YpaBHEHUU
Jlorapudmuueckue ypaBHeHUs. (OCHOBHBIE

76 METO /bl pelieHus JorapupMuIecKux
YpaBHEHUU

77 PaBHOCMIIBHBIE — Tepexoibl B pEIIeHUU
Jorapu(PMUIECKUX ypaBHEHUN

78 PaBHOCMIIBHBIE — Tepexoibl B pEIIeHUHU
Jorapu(pMUUECKUX ypaBHEHHM

79 Kontponpaas pabota: "Jlorapudmuaeckas
¢dbynaknus. Jlorapudpmudeckue ypaBuenus"

80 CuHyc, KOCHUHYC, TaHI€HC M KOTaHI€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHUHYC, TaHI€HC U KOTaHI€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, AapKKOCHMHYC Y  apKTaHI'€HC
YHICIIOBOTO apryMeHTa

83 ApKCUHYC, AapKKOCHMHYC Y  apKTaHI'€HC
YHICIIOBOTO apryMeHTa
Tpuronomerpuueckas OKPYKHOCTB,

84 OTIpEIcIICHUE TPUTOHOMETPUUECKUX
(GYHKIUI YUCIOBOTO apryMeHTa

85 Tpuronomerpuueckas OKPYKHOCTB,




oIpeaeseHne TPUTOHOMETPHUUYECKHIX
(GyHKIMI YUCIOBOTO apryMeHTa

86 | OcHOBHBIE TPHTOHOMETPHUECKUE (POPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 | OcHOBHBIE TPUTOHOMETPHUYECKUE (POPMYJIBI 1

89 | OcHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

90 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX 1
BBIPAXKECHUIN

o1 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX 1
BBIPOKEHUI

92 [IpeoGpaszoBanue TPUTOHOMETPUUYECKUX 1
BBIPOKEHUI

03 [IpeoOpazoBanue TPUTOHOMETPHUYECKHIX 1
BBIPAKECHUHN

94 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1

95 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1

96 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI 1

97 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI 1

98 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI 1

99 Pemenune TpuroHoMeTpHYECKUX YpaBHEHHIMA 1

100 | Pemenue TpUrOHOMETPUUYECKUX YPAaBHEHUN 1
KonTposnpHas pabora:

101 | "TpuroHoMeTpuueckue BBIPAXKCHUS u 1
TPUTOHOMETPHUUYECKHE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI  3aJaHUsA

102 | mocnenoBaTeNbHOCTE. Merton 1

MaTeMaTHYECKO HHAYKIIUU




MoOHOTOHHBIC u OTrpaHNYCHHBIC

103 | mocnenoBarensHOCTH. Mcropuss — anHanmmsa
0ECKOHEYHO MaJIbIX

104 | Apudmernueckas mporpeccus

105 | I'eomerpuueckasi mporpeccus

106 beckoneuHo yObIBaromass TreoMeTpUuecKas
nporpeccust

107 Cymma OECKOHEYHO yOBIBaroIIeH
reOMETPUUECKON IPOTPECCUH

108 JIMHEeWHBII W SKCIOHEHIMAJIbHBIA  POCT.
Yucno e. DopMyrna CIOKHBIX MPOIIEHTOB

109 JIuHEeHBII W SKCIOHEHIMAJIbHBIA  POCT.
Yucno e. @opmyna CI0KHBIX MPOLIEHTOB

110 Hcnonb3oBaHue mporpeccud jsl pelieHus
peayIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonTtponsnas padora: "[locnenoBarenbHoCTH
U nporpeccun”

112 | HenpepsiBHBIC PYHKIIMH U UX CBOMCTBA

113 Touka paspeiBa. AcUMNOTOTH TpapUKOB
byHKIMHA

114 CpoiictBa  ¢GyHKUMNA  HEOpEephIBHBIX  HA
OTpe3Ke

115 CpoiictBa  ¢GyHKUMNA  HEOpEephIBHBIX  HA
OTpe3Ke

116 Meton UHTEPBAJIOB TUIS pelieHus
HEPABEHCTB

117 Meton UHTEPBAJIOB TUIS pelieHus

HCEPAaBCHCTB




MGTOI[ HHTCPBAJIOB JUIA peicHuA

118
HEPaBEHCTB

119 [Ipumenenne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1ad

120 [Ipumenenne CBOMCTB HEINPEPBIBHBIX
GYHKIMH 1S pereHus 3a1a4d

121 | IlepBas u BTOpas MpOM3BOAHBIEC (GYHKIIUU

122 Ompenenenue, TEOMETPUYECKUH  CMBICT
MPOU3BOJHOM

123 Omnpenenenue, buzmIecKuit CMBICIT
MPOU3BOTHOMN

124 VYpaBHeHHe  KacareapHOM K rpaduky
byHKIIIN

125 VYpaBHeHHe  KacarenbHOW K  rpaduky
byHKIIN

126 | IIpou3BojHBIE JIEMEHTAPHBIX (DYHKIIHMA

127 | IIpou3BoiHbIE JIEMEHTAPHBIX (DYHKIIHIA

128 [IpousBoHas CYMMBHI, MIPOU3BE/ICHUS,
YaCTHOTO U KOMIO3UIMH QYHKIUI

129 [IpousBoHas CYMMBHI, MIPOU3BEICHUS,
YaCTHOTO U KOMIO3UINH (DYHKIUI

130 [IpousBoaHas CYMMEBHI, MIPOU3BEICHUS,
YaCTHOTO U KOMMO3UIINH (DYHKIUI

131 | KontponsHas padota: "[IponszBoanas”

132 [ToBTOpenue, 06001IeHNE, CcHUCTEMaTH3AIUS
3HaHui: "YpaBHeHus"

133 | IloBTOpenue, oOoOOIIeHNE, CUCTEMATHU3AIHS




3HaHui: "Oynkuun"

134 | UtoroBas KOHTpOJbHAs paboTa 1

135 | Uroroas KOHTpOJIbHAS paboTa 1

136 HOBTOPGHI/IG, 00001IeHrEe, CHCTEMaTH3aIus 1
3HAHHIA

OBILIEE KOJIMYECTBO YACOB 1o 136

[TPOTPAMME




11 KUIACC

KonnuectBo yacos DJIEeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoxa Bcero Konrpoabrkre | Hpakriieckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
[IpumeHeHne IIPOU3BOJHOU K
1 HCCIEI0OBAaHUIO (QYHKIMM HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
[IpumeHeHne IIPOU3BOJHOU K
2 nccaeaoBaHuo0 (PYHKIMIT Ha MOHOTOHHOCTh 1
U SKCTPEMYMBI
[IpumeHeHne MIPOU3BOJHOU K
3 HCCIEeIOBAaHUIO QYHKIMM HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
[Ipumenenne MPOU3BOAHOM K
4 nccaeaoBaHuo (PyHKIMK HA MOHOTOHHOCTH 1
U DKCTPEMYMBI
[Ipumenenne MPOU3BOIHOM K
5 uccaeaoBaHuo (PYHKIMK HA MOHOTOHHOCTD 1
U DKCTPEMYMBI
[Ipumenenue MIPOM3BOTHOU K
6 HCCIEeI0BAaHUIO (QYHKIIMI HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
Haxoxnenue HauOOJIBILIETO u
7 HaUMEHBIIET0  3HAYEHUS  HENpPEepPbIBHOMN 1
(GyHKIMU HAa OTpe3Ke
3 Haxoxnenue HauOOJIBIIETO " 1

HaANMMCHBIICTO 3HA4YCHUA HerepBIBHOP'I




(GyHKIMHU HAa OTpE3Ke

HaxoxaeHne HarOOJIBIIErO u
9 HAaWMEHBIIIETO  3HAYCHUS  HENPEPBIBHOU

(GyHKIMU Ha OTpE3Ke

Haxoxaenne HarOOJIBIIEro u
10 HAaWMEHBIIIETO  3HAYCHUS  HENPEPBIBHOU

(yHKIIMM Ha OTpe3Ke

Haxoxnaenne HauOOJIbIIEro u
11 HAWMMEHBIIEr0  3HAYEHHUS  HEMPEPBIBHOMN

(GYHKIIMH Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO u
12 HAaWMEHBIIIETO  3HAYCHUS  HENMPEePBIBHON

(GYHKIIMK Ha OTpe3Ke

[Ipumenenne MPOU3BOAHOM 1A
13 HaxOXXJICHUS HAWIY4IIero peUieHUus B

MPUKIIATHBIX 3a/1a4ax

[Ipumenenne MPOU3BOAHOM 1A
14 HaxOXXJICHUS HAWIY4YIIero pelIeHUus B

MPUKIIATHBIX 3a/1a4ax

[Ipumenenne MPOU3BOAHOM VIS
15 OTIpeieNieHUus] CKOPOCTH U YCKOPEHHS

mpouecca, 3ajaHHoro  Qopmynod  wiu

rpagukoM

[IpumeHeHue MIPOM3BOTHOM JInE|
16 ONpENENeHUsT CKOPOCTM M  YCKOpPEHHUS

mporecca, 3ajaHHoro  Qopmynod  winu

rpadukom
17 Kommnosuius ¢hyHKImit




18

Komnozunust GyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckne o0pa3bl ypaBHEHHH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomerpuueckne o0pa3bl ypaBHEHHH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KoutponsHast  pabora: "HccnenoBanue
(YHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

23 [IepBooGpa3nas, OCHOBHOE€  CBOWCTBO
epBOOOPa3HBIX

24 [TepBooOpa3zHbie HIeMEHTApHBIX (DYHKIIHIA.
[IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3zHbie HIeMEHTApHBIX (DYHKIIHIA.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

26 HuTterpai. ['eomeTpuyeckuit CMBICII
UHTerpaia

97 Boruncnenue onpeiei€HHOTO MHTErpajia 1o
dhopmyne Herotona-JleliOnua

08 Brruncnenue onpeei€HHOTO MHTErpaja 1o
dhopmyne Herotona-JleliOnua

29 [IpumeHenne uHTErpaia Ui HaXOXJICHUS
Ionaied mioCcKux Quryp

30 [IpumeHenne uHTErpaia Ui HaXOXJICHUS
00BEMOB reOMETPUIECKHX Tell

31 [Tpumepsr pemennit  auddepeHInaTIbHBIX
yYpaBHEHUH

39 [Ipumeps! pemennit  auddepeHInaIbHBIX

ypaBHEHUH




MaremaTuueckoe MOJEJIIMPOBAHUE

33 pETBHBIX  MPOIECCOB  C  MOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34 KonTtponsHas pabora: "lIlepBooOpasHas u
uHTerpan”

35 Tpuronomerpuyeckue byHKIHH, ux
CBOICTBa U rpaduku

36 Tpuronomerpudeckue GbyHKINA, 170'¢
CBOMCTBa U rpaduku

37 Tpuronomerpudeckue byHKIIHA, 170:¢
CBOMCTBA U rpadpuku

38 Tpuronomerpudeckue byHKIIHA, 170:¢
CBOMCTBaA U rpapuku

39 Tpuronomerpuyeckue byHKINH, ux
CBOMCTBA U rpaduKu
OT6op  KOpHEH  TPUTOHOMETPHUYECKHX

40 ypaBHEHUN c TTOMOTIIHIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT6op  KOpHEH  TPUTOHOMETPHYECKHX

41 ypaBHEHUH Cc MTOMOTIIIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OTbop  KOpHEHl  TPUTOHOMETPUUYECKUX

42 ypaBHEHUI C IIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT1Oop  KOpHEH  TPUTOHOMETPUYECKHX

43 YpaBHEHUN C MIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Perienne TpUroHOMETPHUECKUX HEPABEHCTB




45

Pemrenne TpUroHOMETPUYECKUX HEPABEHCTB

46 Pemienue TpUroHOMETPHUECKUX HEPABEHCTB

47 Pemrenne TpuroHOMETpUYECKUX HEPABEHCTB
KoutponpHas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX GbyHKIHH.
Tpuronomerpuueckue HepaBeHcTBA"

49 OcHoBHBIE METOIbI peteHus
MOKa3aTebHBIX HEPABEHCTB

50 OcHoBHBIE METOIbI peteHus
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOIbI peteHus
MOKa3aTeIbHBIX HEPABEHCTB

59 OcHOBHBIE METOIbI peteHus
MOKa3aTeJIbHbIX HEPABEHCTB

53 OcHOBHBIE METOIbI peleHus
norapu(pMUUECKUX HEPAaBEHCTB

54 OcHoOBHBIE METO/IbI peleHus
Jorapu(pMUUECKUX HEPABEHCTB

55 OcHoBHBIE METO/IbI peleHus
Jorapu(pMUUECKUX HEPABEHCTB

56 OcHOBHBIE METO/IbI pereHus
norapu(pMUUECKUX HEPAaBEHCTB

57 OcHOBHBIE METO/IbI pereHus
UppaloHaIbHBIX HEPABEHCTB

58 OcHOBHBIE METO/IbI pereHus
UppaloHaIbHBIX HEPABEHCTB

59 OcHOBHBIE METO/IbI pereHus

HppallOHAJIbHBIX HEPABCHCTB




60 OcHoBHBIE METO/IbI pereHus
UppanroHaIbHBIX HEPABEHCTB

61 I'paduueckue METO/IBI pereHus
MppaMOHAIEHBIX YPaBHEHUN

62 I'paduueckue METO/IBI pereHus
MppaMOHAILHBIX YPaBHECHUN

63 I'paduueckue METO/TBI peteHus
ITOKA3aTEIbHBIX YPAaBHEHHUU

64 I'paduueckue METO/TBI pereHus
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue METO/TBI peteHus
Jorapu(PMUIECKUX ypaBHEHUN

66 I'paduueckue METOTBI peteHus
Jorapu(pMUUEecKUX HEpaBEHCTB

67 I'paduueckue METO/IbI pelieHus
Jorapu(MUUEeCcKUX HEpPAaBEHCTB
I'padmueckue METO/IbI pelieHus

68 MOKa3aTeIbHBIX W JIOTapU(PMHUIECKUX
ypaBHEHUH
I'padmueckue METO/IbI pelieHus

69 MOKa3aTeIbHBIX W JIOTapU(PMUICCKUX
ypaBHEHUH
I'padmueckue METO/IbI pelieHus

70 MOKa3aTeIbHBIX W JIOTapU(PMHUYIECKUX
HEpaBEHCTB
I'padpuueckue METO/IbI pereHus

71 MOKa3aTeNbHBIX M JIOrapupMHUUECKUX

HCPAaBCHCTB




KontponsHast pabota: "UppaunonanbHble,

72 nmokazatenpHble W Jorapudmmueckue
HepaBeHCTBA"
KommnnekcHele uucna. AnreOpanueckas u

73 TPUTOHOMETpHUYECKast ~ (GOPMBI  3aIUCH
KOMILJIEKCHOTO YHUCIIa
KommnnekcHele uucna. AnreOpandeckas u

74 TPpUrOHOMETpHUYecKass  (GOpMbI  3alucu
KOMIIJIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu c
KOMIUIEKCHBIMU YHCIIaMHU

76 Apudmernueckue onepanun c
KOMIUIEKCHBIMHU YHCIIaMHU

77 N300pakeHne KOMIUIEKCHBIX YHCENT Ha
KOOPJIMHATHOM MJIOCKOCTH

78 N300paxkeHne KOMIUIEKCHBIX YHCENT Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myapa. KopHu Nn-oii creneHu u3
KOMILJIEKCHOTO YHCIIa

80 ®opmyna Myapa. KopHu Nn-oii creneHu u3
KOMILJIEKCHOTO YHCIIa
[IpuMeHeHHEe KOMILJIEKCHBIX 4YHCeN s

81 pemieHuss (PU3NYECKUX U TEOMETPUUYECKUX
3a/au

82 KontponeHast  pabora:  "KomrmuiekcHble
yyucna"

83 HarypanbHble u nensie yncna

84 HarypanbHble u nensie yncna




HpI/IMCHeHI/Ie MMPU3HAKOB ACJIMMOCTU LECJIBIX

85
qucel

86 [IpumeHeHre NpU3HAKOB JIETMMOCTH LIEJIBIX
quce

87 [IpumeHeHre TpU3HAKOB JEIMMOCTH 1IEJIbIX
gucen: HOJl m HOK

88 [IpumeHeHre TPU3HAKOB JIETMMOCTH LIEJIBIX
gucen: HOJl m HOK

89 [IpumeHeHre TpU3HAKOB JIETMMOCTH LIEJIBIX
YHCeNl: OCTATKH [0 MOJYITIO

90 [IpumeHeHre MpU3HAKOB JEIMMOCTH LENbIX
YHCeJl: OCTaTKH [0 MOJYITIO
[IpumeHeHre MpU3HAKOB JEIMMOCTH LENbIX

91 yucen: anroput™M EBximnma i pemieHus
3aJa4 B LIEJIbIX YUCIIax

92 KontponpHas pabGota: "Teopust 1enbix
gucen"
CucteMa W COBOKYMHOCTHh YpaBHECHHH.

93 PaBHOCHUIIBHBIE ~ CHUCTEMBI U CHUCTEMBbI-
CIIeICTBUSA
Cucrema ¥ COBOKYNHOCTb ypaBHEHHI.

94 PaBHOCHUIIBHBIE ~ CHUCTEMBI U CHUCTEMBbI-
CIIEICTBUSA

95 OCHOBHBIE METOJBl pEIIEHUS CUCTEM U
COBOKYIIHOCTEW pallMOHAJIbHBIX YPaBHEHUU
OcHOBHBIE METOJBI pPEIICHHUS CHUCTEM U

96 COBOKYITHOCTEH UppalMoOHaIbHBIX

yYpaBHEHUH




97

OCHOBHBIE MCTOABI PCHICHUA CUCTEM U
COBOKYITHOCTEW MOKAa3aTEIbHbIX YPABHEHUI

98

OcHOBHBIE MCTOABI PCHICHUA CUCTEM U
COBOKYITHOCTEW MOKAa3aTEIbHbIX YPABHECHUI

99

OcHOBHBIE MCTOABI PCHICHUA CUCTEM U
COBOKYITHOCTEH JOTapuPMHUECKIX
YpaBHEHUU

100

OcHOBHBIE MCTOABI PCHICHUA CHUCTEM U
COBOKYITHOCTEM JorapupMUUEcKux
YpaBHEHUU

101

[IpumeHeHne CUCTEM K  PELICHHUIO
MaTeMaTUYEeCKUX 3aJad M 3aJa4y H3
pa3nuyYHbIX 00JlacTel Hayku M peanbHOU
KU3HM,  HMHTEpIpeTanus  IOJYyYEHHBIX
pe3yJIbTaTOB

102

[Ipumenenne CHUCTEM K  PEIICHUIO
MaTeMaTHYeCKUX 3aJady M 3aJa4y U3
pa3nMyYHBIX 00JacTeil Hayku MU peasbHOU
KU3HHU,  UHTEpPHpeTalus  MOJy4YEeHHBIX
pe3yNIbTaToOB

103

[IpumeHeHre HEPaBEHCTB K  PELICHHUIO
MaTeMaTHYeCKUX 3aJady ©  3aJa4y U3
pa3IUYHBIX 00NacTeil HayKu MU pealbHOU
KU3HHU,  UHTEpHpeTalus  MOJy4EHHBIX
pe3yNnbTaToOB

104

KoHnTtponpHas paOora: "Cucremsl
paloHaIbHBIX, UPPaLMOHATIBHBIX
MOKa3aTeNbHBIX M JIOrapupMHUUECKUX
ypaBHeHui"




105

PannoHaneHbIe ypaBHEHUs € TapaMeTpaMu

106 Panmonanbubie HEPaBEHCTBA c
rnapameTpamu

107 PanmonanpHbIe cUCTEMBI C TapaMeTpaMu

108 Uppanmonanbuble ypaBHEHHS, HEPABEHCTBA
C IapameTpamu

109 WppanmonanbHble CHCTEMBI ¢ TapaMeTpamMu

110 [TokazaTenbHbIC ypaBHEHUsI, HEPABEHCTBA C
rapameTpamu

111 [TokazaTenbHbBIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuuaeckue YpaBHEHMUS,
HEPaBEHCTBA C MapaMeTpaMu

113 Jlorapudmudeckue CHUCTEMBI c
napaMmeTpamu

114 Tpuronomerpuyeckue ypaBHEHUS c
napaMmeTpamu

115 TpuronomeTpruyeckue  HepaBeHCTBA  C
napaMmeTpamu

116 Tpuronomerpuyeckue CUCTEMBbI c
napaMmeTpamu
[TocTpoenue u UCCIIEIOBAHHE

117 MaTeMaTHYeCKUX  MOJeNeld  peabHBIX
CUTyallUil C TIOMOILIBIO ypPaBHEHUH C
napameTpamu
[Toctpoenue u HCCIIeI0BaHKe

118 MaTeMaTHYEeCKUX  MOJENEH  peallbHbIX

CUTYalil ¢ MIOMOILBIO CUCTEM YPABHEHMH C
napameTpamMu




[Toctpoenne u HCCIIEIOBaHUE
MaTEMaTHYCCKHUX MOHCHCﬁ PCaJIbHBIX

119 CUTYallMi ¢ MOMOIIBIO CUCTEM YPABHEHUH C
napaMmeTpamu

120 KontponeHast ~ paboTa: "3amaun c
napamerpamu”

121 [ToBTOpEeHue, 06001IeHNE, cUcTeMaTH3alus
3HaHui: "YpaBHeHus"

122 [ToBTOpEeHue, 06001IeHNE, cUcTeMaTH3alus
3HaHuM: "YpaBHeHUS"
[ToBTOpeHue, 0060OIIEHNEe, CUCTEMATH3AIIHS

123 3HAHUM: "YpaBHEeHHUSL. Cucremsl
ypaBHEeHUH"

124 [ToBTOpeHuUe, 000OIIEHNEe, CUCTEMATHU3AIIHS
3Hanuii: "HepaBencrna"

125 [ToBTOpeHmMe, 000OIIEHNEe, CUCTEMATHU3AIIHS
3Hanuii: "HepaBencrna"

126 [ToBTOpeHuUe, 000OIIEHNEe, CUCTEMATH3AIIHS
3Hanuii: "HepaBencrna"

127 [ToBTOpeHuUe, 000OIIEHNEe, CUCTEMATH3AIIHS
3Hanuii: "[IpousBoaHas u e€ npumenenue"

128 [ToBTOpeHue, 06001IeHNE, cUcTeMaTH3aus
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

129 [ToBTOpeHue, 06001IeHNE, cUcTeMaTH3aus
3HaHui: "[IponsBoaHas u €€ npuMeHeHue"

130 [ToBTOpeHue, 06001IeHNE, cUcTeMaTH3aIUs
3HaHui: "MHTErpan u ero npuMeHeHue"

131 [ToBTOpeHue, 06001IeHNE, ccTeMaTH3aIUs




3HaHui: "Oyakuun"

[ToBTOpeHue, 0600MIeHNE, cUCTEeMaTH3aIUs

132 . 1
3HaHui: "Oyakunn"
133 [ToBTOpenue, o06oOIIEHNE, CUCTEMATH3AIIMS 1
3HaHui: "Oyakuun"
134 Hrorosas koHTposbHas paboTa
135 HroroBast KOHTpOJBHAS padoTa 1 1
136 HOBTOPGHI/IG, 00001Ienne, cucTeMaTU3amus 1
3HAHHUH
OBILIEE KOJIMYECTBO YACOB 1o 136 10

[TPOI'PAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KITIACC
Ko .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOIA
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh TMOHATHUSAMHU: PpAIMOHAIBHOE W JCHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs! M JIECSITUUHAs JPOOb, MPOLEHTHI
12 BemonsaTte  apupmeTHyecKHe ~— Omepanmud ¢ pAlHOHAIBHBIMH |
' JeWCTBUTENIHBIMU YHACITAMHU
13 BreImonHATE MpHOIMKEHHBIE BBIYHCIICHHUS, I/ICHOJ’IB':’:YSI MpaBHIa OKPYTIICHUS,
JIeTaTh MPUKHUIKY U OTICHKY pe3yabTaTa BEIYUCICHHUH
OmnepupoBaTh TOHSATHSAMH: CTEIEHb C IEJIBIM ITOKa3aTelleM, CTaHIapTHas
14 dbopma 3ammcH ACWCTBUTENBHOTO YHCIA, KOPEHb HATYypallbHOW CTETCHU;
WCTIONh30BaTh TMOAXOISIIYI0 (OpMYy 3alCH JCHCTBUTEIBHBIX YHCEN JUIS
peleHus MPaKTUYECKUX 3aa4 U MIPEICTaBICHUS JaHHBIX
OnepupoBaTh NOHATHUAMM: CHHYC, KOCUHYC M TaHT€HC MPOM3BOJBHOIO YIJIA;
1.5 WCIIONb30BaTh ~ 3alUCh  NPOU3BOJIBHOTO  yria  4Yepes oOpaTHbIe
TPUTOHOMETpUYECKHE (DYHKLIUU
2 VYpaBHEHHs 1 HEPABEHCTBA
OnepupoBaTh NOHATHAMM: TOXIECTBO, YpPaBHEHUE, HEPAaBEHCTBO, LEIIOE,
2.1 panMoHabHOE, UppaloHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
59 BeimonHATe npeoOpa3zoBaHMsl TPUTOHOMETPUYECKUX BBIPAKEHUH W pelaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BbinonHATe npeoOpa3oBaHMs LENbIX, PALMOHATBHBIX M HPpALMOHAIBHBIX
2.3 BBIP@KEHUII M pelarh OCHOBHbIE THIbBI LENbIX, PANUOHAIBHBIX U
UppalMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB
54 [IpuMeHsATh ypaBHEHHs U HEPABEHCTBA ISl PEIICHUS] MaTeMaTHYECKUX 3314 U
' 3aJa4d U3 pa3IUuHbIX 00JacTell HAyKH U peaabHOM KU3HU
MojenupoBaTh peajbHble CHTyalldd Ha S3bIKe aureOpbl, COCTaBIAThH
2.5 BBIPQ)KEHUS, YpPaBHEHUS, HEpaBEHCTBA IO YCIOBUIO 3a/laud, HCCIIEA0BATh
HOCTPOEHHBIE MOJIENIN C MCIIOJIb30BaHUEM arapara ajareopsl
3 OyHKIMH U TpadUKH
OmnepupoBaTh MOHATUAMH: (PYHKIHSA, CHOCOOBI 3a7aHUs (YHKIUH, 001acTh
3.1 OTIpe/ieNIeHUs] U MHOXECTBO 3HaueHUil (yHKIUH, rpaduk QyHKIUH, B3aUMHO

oOpaTtHble GYHKIIUU




3. OnepupoBaTh NOHATHAMH: YETHOCTh U HEUETHOCTh (PYHKIMHU, HYTU (PyHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs] ypaBHEHUN
3.4 Crpouth M uuTath rpaduKy JUHEHHOW (DYHKIMH, KBAJPATHUYHOW (QYHKIIHH,
CTETIEHHON (DYHKITUH C LEJBIM ITOKa3aTelieM
Wcnonp3oBate rpaduku  QyHKOMKA Ui WCCICIOBAHUS TPOIECCOB U
3.5 3aBUCUMOCTEH @pU pEIIeHUH 3aJad4 M3 JPYrux Y4eOHbIX IPEAMETOB U
peasIbHOM >KU3HH, BBIPAXKaTh GOpPMYIaMH 3aBUCUMOCTH MEX1Y BETMUMHAMMU
4 Hauana matemaTnyeckoro aHanmsa
41 OnepupoBaTb MOHATUSMHU:  IOCIEIOBATEIbHOCTh, apudmernyeckas u
' reoMeTpHuyecKas porpeccun
42 OnepupoBaTb TMOHATUSAMHU: OECKOHEUHO YOBIBaloOIlas TreoMeTpUYecKas
' nporpeccus, CyMmMa 6€CKOHEYHO yObIBaIOIIe reoOMeTpUIeCcKOi IPOrpeccuu
4.3 3amaBaTh MOCIIEIOBATENHFHOCTHA PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb3oBaTh CBOMCTBA MOCIENOBATENHOCTEH U MPOTPECCH Ui pelIeHus
' peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTUKA
5.1 OnepupoBaTh NOHATUSAMHU: MHOXKECTBO, OTIEpAI[UU HaJl MHOXKECTBAMH
5.9 Hcnonbs30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapaT Ui ONMUCAHUS PealbHbIX
' MIPOLIECCOB U ABJICHUMN, PU PEILICHUH 3a]1a4 U3 APYruX y4eOHBIX IPEIMETOB
5.3 OmnepupoBaTb HNOHATUSAMMU: oIpesesieHue, Teopema, CIJIEICTBHE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kox .
IIpoBepsieMble npeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHusi
pe3yJbTaTa
1 Yucna u BBIYUCICHUS
OmnepupoBaTb MNOHATUSAMH: HATypajbHOE, LEJI0€ YHUCIO; HCIOIb30BaTh
1.1 NOPU3HAKU JETMMOCTH IIeJbIX 4YHCE, pPAa3JIoOKEHHE 4YHclIa Ha IPOCThIe
MHOUTEJH [Vl PELIeHUs 3a1a4
1.2 OnepupoBaTh NOHATUEM: CTENIEHD C PALIMOHAJIBHBIM [10Ka3aTeIEM
13 OnepupoBaTh HNOHATHAMM: JIOTapU(PM UHUCIA, NECATUYHBIE M HATypalbHbIE
' norapudmel
2 YpaBHEHMS U HEPABEHCTBA
[IpumensTe cBOicTBA CTeMEeHW Ui  NpeoOpa3oBaHMsS — BBIPAKECHMH,
2.1 OIIEpUPOBaTh MNOHATUSMM: II0KA3aTE€IbHOE YPAaBHEHME M HEPABEHCTBO;

peuraTb OCHOBHBIC THUIIBI ITOKA3ATCIIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB




BoeimonHATe mpeoOpa3oBaHMs  BBIPAKEHUH, COAEPXKALIMX JIOrapu(pMBbL;

2.2 OTIEPHPOBATH TMOHATHAMU: JIOTapU(PMUUECKOE YpaBHEHHE W HEPaBEHCTBO;
pemaTh OCHOBHBIE THIIBI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB
2.3 Haxoauts perienus npocTeHnX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATHUAMU: CHCTEMA JMHEHHBIX YPaBHEHHH M €€ pelIeHHE;
24 UCIIOJIb30BAaTh CUCTEMY JIMHEWHBIX YPAaBHEHHUM Ui PELICHHS MPaKTHYECKUX
3a1a4
25 Haxomute pemeHus npocTerinx CUCTEM UM COBOKYIHOCTEH palMOHAIBHBIX
' YpaBHCHHUI U HEPABEHCTB
MonenpoBaTh peajbHble CUTyallud Ha S3bIKE aireOpbl, COCTABIATH
2.6 BBIPKEHUS, ypaBHEHHS, HEPAaBEHCTBA W CUCTEMBbl IO YCJIOBHIO 3aJayd,
HCCIIEI0BATh MMOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM arrapara aareopbl
3 OyHKIMH U TpaduKe
OnepupoBaTb MOHATHSAMH: TepUHOAUYECKass  (DYyHKIUSA, MPOMEXYTKH
31 MOHOTOHHOCTH (YHKIMHU, TOYKH OSKCTpeMyMmMa (QYHKUIMH, HauOoJsbliee u
' HauMeHblIlee 3HaueHus (PyHKIUU Ha TPOMEXKYTKE; HCIOJIb30BAaTh WX IS
uccienoBaHus GYHKINHU, 3aJaHHON rpaduKkoM
OnepupoBaTh MOHATUSAMU: TpadUKHU IMOKA3aTEIbHOU, JIOTapu(PMUUYECKOH U
3.2 TPUTOHOMETPUUECKUX (QYHKIMH; H300pakaTb HX HAa KOOPAMHATHOM
IUIOCKOCTHU M UCIOJIb30BATh AJIS PEIIEHHUs] YpaBHEHUH U HEPaBEHCTB
33 N3ob6paxaTs Ha KOOPAWMHATHON TIOCKOCTH TpauKN JTMHEWHBIX YPAaBHCHU U
' UCIOJIb30BATh UX AJIS PEIICHUs] CUCTEMbI JINHEWHBIX YpaBHEHUI
3.4 Hcnonw3oBate rpaguku (yHKUMH A7 HCCIENOBAHUS IPOLIECCOB U
' 3aBHCUMOCTEH U3 JPYrux y4yeOHbIX TUCLMITINH
4 Hauana maTemaTtuyeckoro aHanusa
OnepupoBaTh MOHATUAMU: HENpepbIBHAs (YHKIMS, TPOU3BOJHAS (DYHKIIMH;
4.1 UCIOJIb30BaTh I'€OMETPUYECKUN U (PU3MYECKMH CMBICI IMPOU3BOJHON IS
peleHus 3a1a4
4.9 HaxonuTh npou3BoiHbIE 2JIEMEHTAPHBIX (DYHKLNH, BBIYUCIATH IPOU3BOIHBIE
' CYMMBI, IPOU3BEIECHUS, YACTHOTO (DyHKIUH
Hcnonbs30BaTh NPOU3BOIHYIO Ul UCCIIEA0BAaHUS (QYHKIIMM HA MOHOTOHHOCTh
4.3 U OKCTPEMYMBI, INPUMEHATh pPE3YJIbTaThl HCCIEAOBAHUS K IOCTPOEHUIO
rpauKoB
44 Hcnonb3oBaTh NPOM3BOJIHYIO Il HAXOXKICHUS HAMJIYYIEro peIIeHus B
' IPUKIIAJHBIX, B TOM YHACJIE COLUAIIBHO-DKOHOMUYECKHX, 3a1a4ax
45 OnepupoBaTb MOHATUSAMHU: TEepBOOOpa3Hass M  UHTErpaig; I[OHUMATh
' reoMeTpU4ecKuil 1 (pU3NUEecKHii CMbICT HHTETpaja
46 Haxonute mepBooOpa3Hble 371€MEHTapHBIX (YHKIUH, BBIYUCISATH MHTETPai
' no ¢opmyne Hetotona — JleitOnuma
4.7 Pemate npuxiagHsie 3a7a4, B TOM YHUCIE COLMAIBHO-DKOHOMHUYECKOIO M

(1)I/I3I/I‘-IGCKOFO XapakTepa, CpeaACTBaMU MATEMATHYCCKOT'O aHaIn3a




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUSA
1 Yucna v BIYMCICHUS
Panmonaneueie yncia. OOBIKHOBEHHBIE U JACCITHYHBIE IPOOH, TPOIEHTHI, 0€CKOHEUHBIE
11 | DepuomTIeckue npobu. ApupmMernyeckue OIepaluyd € palloHaIbHBIMU YHCIAMHU,
' npeoOpa3oBaHMsl YMCIOBBIX BbIpaxeHHH. IIpuMenenue npoGel M MPOLEHTOB IS
pELICHHS TPUKIIAJIHBIX 33/1a4 U3 Pa3JIMYHbIX OTpaciael 3HAHUW U pEATbHOM KU3HU
JleiictButenbHble yncia. PalmoHanbHbIe U UPpAMOHANIBHEIE Yncaa. Apu(METHYECKHe
1.2 | omepanuu ¢ JCHCTBUTENHHBIMH 4YHCIaMU. [IpnOMvkEHHBIC BBIYMCIICHHS, TpPaBHIIA
OKPYIJICHHS, IPUKUIKA U OTICHKA PE3YJIbTaTa BIYNCICHUIN
Crenenp ¢ menbiM nmokazateneMm. CtanmapTHas Gopma 3anmucu JeHCTBUTEILHOTO YrCIIa.
1.3 | Hcnosb3oBanne moaxoasmiedi (opMbl 3almMCH JCHCTBUTEIBHBIX YHCEN JUIS PEIICHUS
MPAKTUYECKHUX 3a]1a4 ¥ TIPEICTABIICHUSI TaHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaJibHOW crerneHu. [ledicTBus ¢ apudmeTHdyecKuMu
' KOpPHSIMHM HATYPAJIbHOW CTEIEHU
15 CuHYC, KOCHHYC ¥ TaHI'€HC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC, apKTaHI€HC
YUCJIOBOTO apryMeHTa
2 VYpaBHEHHs 1 HEPABCHCTBA
2.1 | ToxxnmecTBa M TOXKACCTBEHHBIC MPEOOPa30BAHMS
99 [IpeoOpa3oBanue TPUTOHOMETPUUECKUX BhIpakeHU. OCHOBHBIE TPUTOHOMETPUUYECKUE
' bopMyIb
53 VYpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, pemieHue HepaBeHCTBA. Merton
WHTEPBAJIOB
2.4 | Pemrenue 1nensix U ApoOHO-pAIIMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 | Pemrenue uppanuoHanbHbIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemienue TpUrOHOMETPUYECKUX ypaBHEHUI
57 [IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUI0 MaTeMATHUUECKUX 3a7a4 U 3a/1a4 U3
' Pa3IUYHBIX 00JIaCTe HAYKH U PEaIbHOM KU3HU
3 OyHKIMH U TpadUKH
31 Oynakius, cnocoObl 3amaHus QyHkuuu. I'paduk ¢yHknun. B3aumHo o0paTHbIE
' byHKIMH
3.9 O6nacTe ompenelneHus ¥ MHOXECTBO 3HaueHuid ¢GyHknuu. Hymm ¢dyHKIum.
' [TpomexyTku 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIC (DYHKITII
33 CrenenHas (QyHKIMS C HATypaJbHBIM U LIEJbIM Moka3ateneM. EE cBoiicTBa u rpaduk.

CoiicTBa u rpaduk KopHs N-0i cTeneHn




TpuronomeTrpudeckass OKpPYXHOCTb, OTPEACICHHUE TPUTOHOMETPUYECKUX (DYHKIIHIA

34 YHCIIOBOTO apryMeHTa
4 Hauana maTtemaTnyeckoro aHanusa
41 [TocnenoBarenbHOCTH, CIOCOOBI  3a/laHUs  TOCJIECIOBATEIBHOCTEH. MOHOTOHHBIE
' HOCIIEI0BATEIbHOCTH
Apudmernueckas ¥ = TEOMETpUYECKash MPOTPECCHH. beckoHeYHO  yOBIBaroIIas
4o | TEOMETpHYECKas MPOrpeccHs. Cymma OeckOHEYHO YObIBalOIIEH TIeOMETPUYECKON
' nporpeccun. DopmMysia CIOXKHBIX TIPOIEHTOB. VICIONB30BaHUE MPOTPECCHU IS
pElICHHs pealIbHBIX 3a7a49 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBo, ornepaiuu Haj MHOKecTBamu. J(narpammer Ditnepa — Benna. [Ipumenenne
5.1 | TeopeTHKO-MHOKECTBEHHOTO arapara JIs OMUCAHMS PEATBHBIX ITPOIIECCOB U SIBJICHUM,
TIPY PEIICHUH 33]1a9 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 | Omnpenenenue, Teopema, CICICTBHE, TOKA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUSA
1 Uucna 1 BRIYUCIICHUS
1.1 | HarypanbHble u nensle uncia. [IpusHaku JenuMoCTy HeNnbIX Yhcel
1.2 Cremnenp ¢ pallMOHATIBHBIM MOKa3arenaeM. CBOWCTBA CTEIICHU
1.3 | Jlorapudm uucna. Jlecaruunbie 1 HATypaJIbHbBIC JOTaPHUPMBbI
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 | IlpeoOpa3oBaHue BEIpAXKEHUH, COJEPIKAIIUX JOTAPHPMBbI
2.2 | IlpeoOpa3oBaHue BBIpAKEHUI, COAEPIKALIUX CTEIICHH C PAllMOHAIBHBIM ITOKa3aTeleM
2.3 | IIpumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
2.4 | llokaszarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 | Jlorapudmuueckue ypaBHEHHUS U HEPAaBEHCTBA
26 Cucrembl TUHEHHBIX ypaBHEHHH. PellieHue npuKiIagHbIX 3a1a4d ¢ TOMOIIBIO CHCTEMBbI
' JIMHEWHBIX YpaBHEHUN
2.7 | CucreMbl 1 COBOKYITHOCTH PAIllMOHATIbHBIX YPAaBHEHU U HEPABEHCTB
58 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEUICHUIO0 MaTeMaTHUECKUX 3a/1a4 U
' 3a/1a4 U3 pa3UYHbIX 00JaCTe HayKH U pealbHOM KU3HU
3 OyHKIMH U TpadUKH
Oynkuus. [lepuonnyeckne ¢GyHkuu. [IpoMeXyTKH MOHOTOHHOCTH (DYHKIIMH.
3.1 | Makcumymbl ¥ MHHMUMYMbl GyHKIUH. Hawnbomnbliee W HauMeEHbIee 3HAUYCHUE
(YHKIIMH Ha IPOMEKYTKE
3.2 | Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U rpadrKu




3.3 | IlokazarenbHas u norapupmudeckas GyHKIUHN, UX CBOMCTBA U rpaduku
3.4 | Hcnonb3oBanue rpaduKoB PyHKIMN IS PELICHUs] YPAaBHEHUH 1 TMHEHHBIX CUCTEM
Hcnonb3oBanne rpadukoB (HyHKIHA TSI HCCISIOBAHUS TPOIIECCOB U 3aBUCUMOCTEH,
3.5 | KOTOpbIe BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 JPYTrUX Y4eOHBIX MPEIMETOB U PEaTbHOM
KU3ZHU
4 Hagana maTemaTnueckoro anaimsa
4.1 | HenpepsiBHble pyHKIMH. MeTO 1 MHTEPBAJIOB LIS PELIICHHUS HEPABEHCTB
4.2 | IlpousBomHas GpyHKImU. ['eomeTpuyeckuii 1 GU3NUECKUI CMBICI TIPOU3BOTHOM
43 [IpousBosHble 3neMeHTapHbIX (yHKUUNA. DOpMyNnbl HaXOXKAEHUS POU3BOJHON
' CYMMBI, IPOU3BEJECHMSI U YACTHOTO (YHKIIMM
[IpumeHeHre MPOM3BOJHOM K UCCIENOBaHUIO (QYHKIMH HA MOHOTOHHOCTH U
4.4 | skctpemyMbl. HaxoxneHre HanOOJbIIETO M HAaUMEHbBIIEro 3HAYEHUS (YHKUMU Ha
OTpe3Ke
45 [IpumeHenre mpOU3BOAHON JJISi HAXOXKICHHS HAWIY4YIIEro pelieHus B MPHUKIaJIHBIX
' 3a/1a4ax, JJs onpeaeNeHUs] CKOPOCTH IpoLiecca, 3aJaHHOTO (OpMYIION UIH rpa@UKOM
4.6 | IlepBooOpa3nas. Tabnuira nepBooOpa3HBIX
47 WuTerpan, ero reomerpudeckuii 1 ¢u3ndeckuii cMpici. Bplunciienne uMHTErpajia o

dbopmyne Hetotona — Jleitoania




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yIbTaTaM O0CBOEHHUS
NpoBepPsIeMoro OCHOBHOI 00pa30oBaTe/IbHON NPOrpaMMBbI CpeHero ooero
TpeOOBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JIO0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKHU; MPUMEHATh UX; YMEHHE (OPMYyIupOBaTh
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMPH PCUHICHUHN 3aaa4, OLICHNBATh
1 JIOTHUYECKYI0  NPABWIBHOCTh  PACCYXKJIEHUW; yMEHHE ONEpPUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMd HaJ MHOXKXCCTBAMMU;
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
qHciIe U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHUE ONEPHPOBATH TOHATHIMU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHUCIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLMOHATIBHBIM TOKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
2 YuCceNl, YMEHHE HCI0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHbIIUI 00t
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3aa4; 3HAKOMCTBO C PA3JIMYHBIMU MO3HIMOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQXEHUI CO CTemeHsIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKa}I nporpeccust, reoMeTpruvccKasd




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/aBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUJIEKCHBIE 4YHCJAa, MOJYyJAb W apryMeHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
MOHATHSAMM:  MaTpuua 2X2  wu  3x3, omnpeAenuTeslb  MaTpULbL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: palMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl C [apaMETpPOM; NPUMEHSAThH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIMHU, OTPAHUYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(¢u3nuecKkuif CMBICI TPOU3BOAHOM, MepBoOOpa3zHas, ONpeaeaEHHBIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIONb30BaTh MPOUZBOJAHYIO JUISI HCCIEAOBaHUS (PYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCIE COIMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTHE HNPUMCPbBI MATCMATUUYCCKOI0O MOACIUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs GyHKIUS,
KoMno3uiusi (pyHKOMA, JMHeWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpPapUKH HM3yIEHHBIX
GyHKUIMH,  BBINONHATH  NpeoOpa3oBaHuss  rpadukoB  (yHKIUH,
WCTIONB30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKIMM JUIsl perieHus] ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JBIDKEHHUE, padO0Ty, CTOMMOCTH TOBAapOB H
yCIyT, HAJOTH, 33Ja4d U3 00JACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKECHUS, YpPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh PE3YIbTATOB; YMEHHE MOJAEIUPOBATH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYCHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HA AUarpaMMmax, rpadukax,
OTpaXarollyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIATh
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl W JAMarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUYeCcKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUArpaMM paCCCUBaHUA U JIMHEHOM perpeccun

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMynBl CHOKEHHS M YMHOXEHHS BEpOSATHOCTEH, (Gopmyly MOIHOU
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHbIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYailHOH  BENWYMHBL, (YHKIUH  paclpeNieieHuss W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCIIOJIH30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; YMEHHWE TIPUBOJUTH TPUMEPHI TPOSIBICHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCY)KICHUS Ul PEUICHHS 3a/1a4; OICHUBATH
BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETHh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeuuBaroluecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXIy IUIOCKOCTSIMHM;, YMEHHUE HKCIIOJIb30BaTh MNpU pEILICHUU
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4un

10

YMeHue onepupoBaTh MOHATUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrYpBHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, napamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MIOBEPXHOCTU NHUPAaMUJbI, MPHU3MBI, KOHYyca, IMIUHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdepbl, LIWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OINpeeNICHUs U3ydaeMbIX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS

11

YMeHne omnepupoBaTh TOHSATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapayieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh TEOMETPHUECKUE OTHOIICHUS TIPH
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, Imiomaab, OO0BEM, IUIOMIATL TMOBEPXHOCTH), HCIOJIB3YS
M3y4YeHHbIe (OPMYyJbl M METOJbI, B TOM YHCIIE: IUIOIAJb MMOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMUbl, HPU3MBblL, UIHHIpPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MO0OHBIX HUTYP

12

VYmenune OIICPHUPOBATL IIOHATHUAMHU: HNPAMOYIOJibHAad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHHUC, YIOJd MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTopHHﬁ n KOOpI[I/IHaTHHﬁ MCTOJ

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB

13

YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKH B HU3YYEHUH NPUPOJHBIX U OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUSA
1 | Yucna u Beuncienus
1.1 | HarypanbHble u 1iesblie urciia. [[pu3Haku JeTMMOCTH IEBIX YHCEN
12 Parmonanbubie yncna. OOBIKHOBEHHBIC U JIECSTHYHBIE IPOOH, TPOIICHTHI, OECKOHEUHBIE
' MEPUOANYECKHUE APOOH
13 Apudmernueckuil KopeHb HaTypalibHOW creneHu. JleiictBus ¢ apupMeTH4eCKUMHU
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenenp c uensiM mnokazateneM. CTeneHb ¢ palMOHANBHBIM Noka3areneM. CBoiicTBa
' CTETIeHU
15 CuHyc, KOCHHYC M TaHTE€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTE€HC
' YHCIIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. [leCATUUHBIE U HATYPAIIbHBIE JTOTapH (MBI
JlelicTBuTeNnpHBIC YMCIA. ApH(MeTHYECKHEe OMepai ¢ JCHCTBUTEIHHBIMH YHCIAMHU.
1.7 | TlpubnmxéHHble BBHIYKMCICHHS, NPABUIA OKPYIJICHUS, TPUKHIKA M OLCHKA pe3ylbrara
BBIUMCIICHUHN
1.8 | IIpeoGpasoBanue BuIpaXkKeHHi
1.9 | KommuiekcHbie yncina
2 | YpaBHEHHs ¥ HEPABCHCTBA
2.1 | Lensle u qpoGHO-paAlIMOHAILHBIE YPABHEHUS
2.2 | lppauuoHaibHbIe YPaBHEHUS
2.3 | TpUroHOMETPUUECKUE YPABHEHUS
2.4 | TlokasaresbHbIE U JOTapUPMHUIECKUE YPABHEHUS
2.5 | Ilenble u ApoOHO-PAIMOHAIBHBIE HEPABEHCTBA
2.6 | HppauuoHaibHbIE HEPABEHCTBA
2.7 | Tloka3zaresbHbIE U JOrapupMUIECKUE HEPABEHCTBA
2.8 | TpuroHoMeTpHYECKUE HEPABEHCTBA
2.9 | CucreMbl M COBOKYITHOCTH YPaBHEHU ¥ HEPABEHCTB
2.10 | VpaBHeHus!, HEPABEHCTBA M CUCTEMBI C TIaApaMETPaMu
2.11 | Marpuua cucteMsl JIMHERHBIX ypaBHEHMH. ONpeaenuTeb MATPULIBI
3 | dyskiMu ¥ rpaduKu
31 Oynkius, crnocoObl 3amanus ¢(yHkuuu. I'padukx  Qynkuumu. BzaumHO o0paTHbIE
. ¢yukuuu. YérHele n Heu€THbIe QyHkuuu. [lepuoanueckue GpyHKIMMA
3.2 | OGnacTh onpeeeHnst i MHOXKECTBO 3HaueHui GpyHkiun. Hymu ¢pynkumu. [poMexyTku




3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTU ()YHKUIMH. MaKCUMyMbl U MHHUMYMBI

¢dbysakun. Haubomnbiiee 1 HauMeHbIee 3HaYCHE (DYHKITUU Ha MPOMEKYTKE

CrenenHast ¢yHKIHS ¢ HATypaJbHBIM M IENbIM TOKa3aTeneM. EE cBoiicTBa M rpaduk.

33 CoiicTBa u rpaduk KOpHs N-0ii cTeNeHN
3.4 | TpuroHomerpuueckue QYHKIMHU, UX CBOMCTBA U IPAPUKH
3.5 | IlokasarenbHas u jgorapudmuueckas GpyHKIUH, UX CBOWCTBA U rpauKu
36 Touku pazpeBa. AcumnToTsl rpadukoB ¢Qyakmuii. CBoiicTBa (yHKINH, HEMPEPHIBHBIX
' Ha OTpEe3Ke
3.7 | TlocienoBaTenbHOCTH, CIIOCOOBI 3a1aHUS TTOCIEA0BATEILHOCTEH
3.8 | Apudmernueckas u reoMeTpuueckas nmporpeccun. @opmysia CI0KHBIX TPOIIEHTOB
4 | Havasa MaTeMaTH4eCKOTO aHaIM3a
4.1 | TIpoussoanas GpyHkimH. [IPOU3BOHBIE DIIEMEHTAPHBIX (PYHKIIUH
[IpuMeHeHre TNPOM3BOTHOM K HCCIEIOBaHMIO (YHKIIMA Ha MOHOTOHHOCTH |
4.2 | skcrpemymbl. Haxoxaenume HamOOJBIIETO M HAMMEHBUIETO 3HAYeHUs (QYHKIMM Ha
OTpe3Ke
4.3 | TlepBooGpasnas. Murerpan
S | MHOKecTBa U JIOTHKA
5.1 | MuoxecTBo, onepanuu HaJ MHOKeCTBaMH. JluarpaMMel Ditnepa — Benna
9.2 | Jloruka
6 | BeposATHOCTH U CTATUCTHKA
6.1 | OmnucarenbHas cratucTHKa
6.2 | BeposaTHOCTB
6.3 | KomOunaropuka
7 | Teomerpus
7.1 | ®urypsl Ha IWIOCKOCTH
7.2 | TIpsMbI€e U IIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrorpaHHUKH
7.4 | Tena v MOBEPXHOCTH BPAILCHUS
7.5 | KoopavHATBI U BEKTOPBI




YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OEPA3OBATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» Anrebpa u Hayana matemaruueckoro anamuza, 10-11 xmaccel/ Amumon IILA.,
Konsrun 10.M., TkaueBa M.B. u npyrue, AkiimonepHoe o6uiectBo «3gaTenbcTBo

«IIpoceemenuey, 2023

METOJINYECKHNE MATEPHAJIbBI IJISA YYUTEJIS
Meroaudeckue pekomenaanuu k yueonuky 1. A. Anumosa, 0. M. Konsiruna, H.
E. ®énoposoii u ap. 10-11 kmaccel. ABropsl: H. E. ®énoposa. M. B. Tkauéga. 5-¢

uznanue, crepeorunnoe Mocksa «IIpocsemenue» 2023

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://ege.sdamgia.ru/
bubnmoreka IJOK
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07



