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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 SKOHOMUKH U OOIIECTBEHHOMN KU3HH,
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
CTPOTUMH KOHCTPYKIUAMHM aireOpbl MU MaTeMaTHUYeCKOro aHajdu3a 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 peanmu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtomumkum 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», «DyHKuU 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 pasfaeiiamMu. JaHHBIHA
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 MaTeMaTHYEeCKON 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



BBIJTAIOIIMXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pPAa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-METOANYECKAsA JTMHUSA «MHOXKECTBA U JIOTMKA» BKIIIOYAET B
ce0sl DJIEMEHTbl TEOPUUM MHOKECTB M MaTeMaTHUYEeCKOW JIOTUKH. TeopeThko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TpeasiaraloT HauboJsiee YHUBEPCANbHBIM S3bIK, OOBEIUHSIOUIUN BCE pa3lielbl
MAaTEMAaTUKA M €€ NPWIOKEHUM, OHM CBS3bIBAIOT PAa3HbBIE MAaTEMaTUYECKHUE
OUCHUIUIMHBL W WX TPWIOKEHUS B e€auHoe 1enoe. Iloatomy BaxkHO HAaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOM MAaTeMaTHKHA W UCIOJb30BaTh €0 JJIsl BBIPAXKEHUS CBOUX MBICIIECH.
JIpyruM BaXKHBIM TPU3HAKOM MAaTEMaTUKHW KaK HayKd CleAyeT MNpU3HaTh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  I[OCTPOEHUS  JOKA3aTEIbCTB.  3HAKOMCTBO € DJJEMEHTAMH
MaTEMaTUYECKOM JIOTMKU CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIIICHUS
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 MaT€MaTHUYE€CKOI0 MOJICIUPOBAHUSA, KOTOPHIE MPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B 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» otBoauTcs B 10 kitacce — 136 yacoB (4 yaca B HEJIEINIO)



COIAEPKXAHUE OBYYEHUA

Yucaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB IS
peLIeHUs NPUKIAAHBIX 3a/1a4 U3 Pa3IUYHbIX OTPACIIEH 3HAHUWU U pEallbHOM KU3HU.

euctBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauud ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnamxkEHHbIe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3yIbTaTa BEIYMCICHUI.

Crenenb C 1uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HATYPAJIBHOM CTENEHU U €0 CBOMCTBA.

CreneHb € pallMOHAJIBHBIM I[OKa3aTeJIeM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CoiictBa norapudma. JlecaTuunple W HaATypajbHbIC
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YMCIIOBOI'O apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEeHUs1. PaBHOCWUIIBHBIE YpaBHEHHsI U ypaBHEHUsA-CIEACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LENbIX U APOOHO-PAIMOHATIFHBIX YPaBHEHUHN U
HEpABEHCTB. MHOroO4YiIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrouwieHa Ha
MHOTOYJIEH C ocTarkoM. Teopema be3dy. MHOrouineHsl ¢  LEIbIMH
koadunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI peleHus
MPPALUOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS] MOKA3aTEeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
norapuMUYECKUX YPaBHCHH.

OcHoOBHbIE TPUTOHOMETPUUECKUE dbopMyIbL. [IpeoOpa3zoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.
Pemienne cucrteM nWHEWHBIX ypaBHEHUW. Marpuna CHUCTEMBI JMHEWHBIX
ypaBHeHuW. Ornpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H



CBOMCTBa, BBIUMCIICHUE €T0 3HAYCHUS, TPUMEHEHHE OMNpPENACTUTENS IJid PEIICHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CUCTEMBl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJCIU C
MOMOILIO MaTPULL U ONPEETUTENIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJEIEN peanbHOM CUTYalMd C ITOMOILBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3JudHbIX o0jlacTell HAYKH W peaabHOU
KU3HHU.

DYyHKIUH U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHKuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢ynkuuit. 'padux dyHkIuu. DieMeHTapHbIe MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOKeCTBO 3HaueHuM ¢yHkuud. Hymu dynkumm.
[TpomexyTku 3HaKonocTostHCTBA. YUETHBIC M HeuéTHbIe GyHKIMH. [lepuogudeckue
byakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMbl ¥ MHHUMYMBI
¢byakuuu. Haunbospiiiee n HauMeHbllee 3HaYeHUsT (PYHKIIUU HA TIPOMEKYTKE.

Jlunelinasi, KBajapaTudHas W APOOHO-TUHEWHAs (YHKIUMU. DJeMEHTapHOEe
UCCJIEIOBAaHUE U TOCTPOCHHE UX IPaPUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IIEJIbIM MoKa3ateneMm. EE coiicTBa u
rpad¢uk. CpoiictBa u rpaduK KOpHS N-OM CTENMeHW Kak (PYyHKIUM OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUU, UX CBOHUCTBA U TpaduUKH.
Hcnonb3oBanue rpaduxoB GyHKUIUN TS pelIEHUs] YPaBHEHUI.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOLlECCaX U SBICHUSX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKOn WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJEeA0BaTENbHOCTU. VICTOpHST BO3HMKHOBEHHUS! MaTeMaTHYECKOIO aHalih3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernyeckas u reomeTpuueckas nporpeccun. beckoHeuHo yObIBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MPOrpecCuu. JINHENHBINA U 3KCTIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHToB. Mcrnonb30BaHWE MPOTPECCHMU Ui PEIICHUs peajbHbIX 3ajay
MPUKJIAJIHOTO XapakTepa.

HenpepriBHble (QyHKIIMM W HUX cBoicTBa. TOYKHM pa3pbiBa. ACHUMIITOTHI
rpapukoB (Qynkuuii. CBoicTBa (PYHKUHMI HENpPEephIBHBIX HAa OTpe3ke. Meton



MHTEPBAJIOB Ul PEUICHHUS HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble PpyHKIMHU. OnpeneneHne, reOMeTPUIECKUNA U
(u3nUecKuil cMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

[IpousBoaHbIE  BIEMEHTAPHBIX  (PYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKITUH.

MHosxecTBa U JIOTMKA

MHoxecTBO, olepalMyd HajJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —ammapara  Juls
ONMCAaHUS pPEaJbHBIX IPOLECCOB U SBICHUW, NPU PELICHUM 3a1a4 U3 APYTUX
y4eOHBIX TPEIMETOB.

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



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 IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE 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 Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT 0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTUX JOCTWKEHHUHA B JIPYTUX HAyKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HayKh U JEATEIbHOCTBHIO YYEHOT0, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCIIeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE NHUTAaHHWE, COAUTAHCUPOBAHHBIM PEXKHM 3aHATHH W
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOoPECCHOHATBHOW  NIESITENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HMU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/ibl, OCO3HaHUE TII00ATIBHOTO XapaKkTepa dKOJIOTMYECKUX MpoOieM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKd M MaTeMaTH4YeCKOW KYJbTYpOHW KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornyeckmne AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JI71s1 0000IICHHS U CPAaBHEHHMSI, KPUTEPUH TIPOBOAMMOTO aHAJIN3a;

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

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSIX, MpEiaratb KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

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

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apPIryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULINI0, MHEHHE;

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

CaMOCTOATENbHO (POpMYNIHpPOBaTH 000OIIEHUS W BBIBOJBI MO pe3yibTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ ungopmanmeii:

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

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMAIIMIO, MPEJCTABIATh €€ B pPa3IUYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYTHUPOBATH CYKJICHHUS 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 XOJIe¢ OOCYXXJICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM 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 Pa3HOTJIACHS, CBOH BO3PAKCHHUS;

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 pPEIICHHs 3a/1auH, BEIOUPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIETh  HABBIKAMH  TIO3HABATENBHON  pedruekcun Kak  OCO3HAHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITETIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OI[CHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl paboOT, JOroBapuBaTbcsa, OOCYKAAaTh TMpoOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIUHUPOBATh CBOM JCUCTBHUS C APYTUMHU UJIE€HAMU KOMAaHbI, OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJIbTaThl MO OTACIbHBIM TeMaM pabodei mporpaMMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaAIMOHAIILHBIX U IEHCTBUTEIBHBIX YUCEN, MOTYJb JEHCTBUTEIHLHOTO YHCTIA;

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 IEJbIM [OKa3aTeleM,
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: CTEIIEHb C PALlMOHAJIBHBIM NTOKA3aTeNeM;

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

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

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHT€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

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

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBbHBIX YPAaBHEHMI, IPUMEHSITh METOJ HWHTEPBAJIIOB I PELICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JI€JICHHME MHOTOYJICHA 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 U PEUICHUS CUCTEMbl JIMHEHMHBIX YPaBHEHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWCTBUM C KOPHSIMU JUIsi TPeoOpa3zoBaHUs
BBIPAKCHUU;

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

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
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 (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 MOJIEH C MUCTOIb30BAaHUEM alllapaTa 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 OINEPUPOBATH MOHATUSIMH: OOJACTh ONPEJEICHHUS U MHOXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoNblllee W HAWMEHbIIee 3HadeHWe QYHKIMH Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpaduk KOpHs N-oi cTeneHu Kak (PyHKIUM OOpaTHOM CTENEHH 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 M TpadHKH, HCIOJIb30BaTh MX TpaduKd IJis pPEIICHHS
YpaBHEHUM;

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

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pEHIeHUH 3aJa4 U3 JPYIHX Y4eOHBIX NMPEAMETOB U peanbHOMN
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaroIIasi reOMeTpUIecKasi porpeccusi, JTMHEHHbIN 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 OTPaHUYEHHBIE IOCIEI0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

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

CBOOOJHO OINEpUPOBATh MOHATHEM: (YHKLHMSA, 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 MPOU3BOJIHBIE CYMMBI, MPOU3BEACHMS, YACTHOTO M KOMIIO3UIIUU
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 0OBEKTA, I0KA3aTEIbCTBO, PABHOCUIIbHbIE
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 OMEpUpPOBATh TMOHATHUAMH: HATypaJIbHOE U 1IE€JI0€ YHUCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCJIAa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



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

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUYECKOTO
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, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyYeckue W  TPUTOHOMETPUUECKHWE YpaBHEHUSI U  HEPABEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

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

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXKCHUS, YPAaBHEHUsI, HEPABEHCTBA M HMX CHUCTEMBbI IO YCJIOBHUIO 3aJ1ayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTH TEOMETpHYECKHEe oOpa3bl ypaBHEHHMH U  HEPaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOJIHYIO JIJI UCCIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

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

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAIHBIX, B TOM 4YHCJIE€ COUUAIBHO-DKOHOMUYECKHUX, 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-Jleitouuna;

HaXOJUTh IUIOUIAJAH MIIOCKUX (QUTYP U OOBEMBI TEJ C TOMOLIBIO UHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMH MaTEMAaTUYECKOIO aHAJIM3A.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

N KounyecTBo yacoB DJIeKTPOHHBbIE
- HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/m Konrpoabubie | IIpakTHyeckue
MpPOrpaMmabl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

1 MosTOpeHwue kypca 7 -9 knacca 5 1
2 [encreutenbHble yncna 14 1
3 CreneHHasn dyHKUMA 15 1
4 MokaszaTtenbHas dyHKUNA 14 1
5 Jlorapudmnueckasn pyHkums 17 1
6 TpuroHomeTpudeckmne opmynbl 25 1
7 TpuroHomeTpu4eckne ypaBHeHns 19 1
8 TpuroHomeTpudeckne OyHKLMU 17 1
9 lMoBTOpeHne kypca anredpbl 10 knacca 12 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 138 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka KonrtpoJsbnbie | IIpakrnyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsbl
[ToBTOpenue (5 yacos)
1 UucnoBsle 1 OYKBEHHBIE BBIPAXKECHUS. 1 01.09.2026
2 VYrpouieHne BbIpaXeHUN 1 01.09.2026
VYpaBHenus. CUCTeMbl ypaBHEHHM
3 Hepasencraa. 1 02.09.2026
4 DnemMeHTapHble PYHKIUU 1 02.09.2026
5 Bxonnoit koHTposb 3HaHUH(K/p Nel) 1 1 08.09.2026
I'maBa 1. JleiictBuTenpHbie umncia (14 q)
6 [lenble U pallMOHAJIBHBIC YHCIIA. 1 08.09.2026
7 IlousiTe HeHCTBUTEILHOIO YHUCIIA. 1 09.09.2026
beckoneuHo yObIBaroIiasi reoMeTpuiecKast
8 porpeccus 1 09.09.2026
dopmyna cyMMBbl 6€CKOHEUHO-yOBIBatOLIEH
9 r€OMETPUUYECKON MTPOrpeECCUn 1 15.09.2026




ApupmeTnuecknii KOpeHb HATYpaIbHON

10 CTEIICHU 15.09.2026

11 N3BiieueHne KOpHsA N-0 CTEIIEHU 16.09.2026
CBoiicTBa apuPMETHIECKOTO KOPHS

12 HaTypaJbHOW CTEIECHU 16.09.2026

13 Crenenb C pallMOHATBHBIM TMOKa3aTeIeM 22.09.2026
CBoiICTBa CTENEHU C PALIMOHAJIBHBIM

14 | noxasarenem 22.09.2026

15 CreneHp ¢ IeMCTBUTEIIBHBIM MTOKA3aTEIEM 23.09.2026
CBOJICTBA CTENEHU C ACHCTBUTEILHLIM

16 | nokasarenem 23.09.2026
CreneHb C pallMOHAJIBHBIM U IEHCTBUTEIBHBIM

17 oKa3zareyjemM 29.09.2026

18 Ypok 00600111eHNS U CUCTEeMaTU3alluK 3HAHU] 29.09.2026
Kontponbnas pabora Ne2 «JleiicTBUTETbHBIE

19 | uncna» 30.09.2026

I'naBa Il. Crenennas ¢byukuus (15 yacos)

20 Crenennas ¢pyHKIIHS, €€ CBOCTBA 30.09.2026

I'padux creneHHoit pyHKIMM 06.10.2026

21




29 B3aumuo obpatnbie QpyHKIMM 06.10.2026
23 PaBHOCWIBHBIEC ypaBHEHNS U HEPABEHCTBA 07.10.2026
24 PaBHOCWIIBHBIE ypaBHEHNS U HEPABEHCTBA 07.10.2026
o5 HppanmonanbHble ypaBHEHUS 13.10.2026
26 HppanmonanbHble ypaBHEHUS 13.10.2026
27 HppanmonanbHble ypaBHEHUS 14.10.2026
28 [IpeoGpa3oBanue ypaBHEHUI 14.10.2026
29 HppanmonanbHble HEPABEHCTBA 20.10.2026
Metobl peleHns HppanuoOHAIBHBIX
30 HEPABEHCTB 20.10.2026
31 PaBHOCHIIBHOCTD HEPAaBEHCTB 21.10.2026
32 [IpeoOpazoBaHue HEPABEHCTB 21.10.2026
33 Ypok 000011ICHHS ¥ CHCTeMaTHU3alluK 3HAaHU I 10.11.2026
Konmponvnasa paboma Ne3 «Cmenennasn
34 | pynxyusr» 10.11.2026
I'naga ll. Ilokazamenvnan pynxkyus (14 uacos)
IToka3zaTtenpHast QpyHKIMSA, €€ CBOMCTBA 11.11.2026

35




36 I'paduk nmokaszarenbHOM QyHKIUN 1 11.11.2026

37 [Toka3arenbHble ypaBHEHUS 1 17.11.2026
ANTOpUTM pELIeHNS OKa3aTeIbHbIX

38 | ypaBHeHwii 1 17.11.2026

39 Meron BBeIeHNs HOBOM NIEPEMEHHOU 1 18.11.2026

40 [Toka3aTenbHbIE HEPABEHCTBA 1 18.11.2026
Mertonp! penieHus MoKa3aTeIbHbIX

41 HEpABEHCTB 24.11.2026

42 PaBHOCWIIBHBIE HEpaBEHCTBA 24.11.2026
Cucrempl NOKAa3aTeIbHBIX YPABHEHUN 1

43 HEPABCHCTB 25.11.2026

44 Merona noacTaHOBKH 25.11.2026

45 Merto1 3aMeHbI TIEPEMEHHBIX 01.12.2026

46 Meron yMHOXKEHUSI YpaBHEHU I 01.12.2026

47 Ypok 000011ICHHS B CHCTeMaTH3allud 3HAaHU I 02.12.2026
Konmponvnas pavoma Ned «Ilokazamenvnan

48 | pynxuyus» 02.12.2026

I'naga \V. Jlozapugpmuueckan pynkyus (17 uacos)




49 Jlorapugmsl 08.12.2026
50 [onsitue norapugpma 08.12.2026
51 CoiicTBa j0orapuQmMoB 09.12.2026
52 Pemrenne 3angau mo reme 09.12.2026
53 JlecsiTUuHBIE U HATYpaJIbHBIE JTOTAPUPMBI 15.12.2026
54 JlecsiTUuHBIE U HATYpaJIbHBIE JTOTAPUPMBI 15.12.2026
55 Jlorapudmmueckas GyHKIusA 16.12.2026
56 CgoiicTBa norapupmudeckoit GyHKIUU 16.12.2026
57 I'paduk norapudgmuueckoit GpyHKIMH 22.12.2026
58 Jlorapudmuueckre ypaBHEHUS 22.12.2026
59 PaBHOCHIIBHBIE JIOTaprUMUYECKIE YPaBHEHUS 23.12.2026
Mertoab! perieHus JorapupMUIecKux
60 | ypasHenuii 23.12.2026
61 Jlorapudmuueckrue HepaBeHCTBA 29.12.2026
PaBHOCUIIBHBIE JTOrapUpMHUUECKUE
62 HEpaBEHCTBA 29.12.2026
63 30.12.2026

Metoasl peuicHusd HOFapH(pMH‘{eCKHX




HEPABEHCTB

64 VYpoxk 0000MIeHUS U CUCTEMAaTU3AIH 3HAHUI 1 30.12.2026
Koumponvnaa paooma Ne5

65 «lozapugpmuueckan gynkyusn» 1 12.01.2027

I'nasa \. Tpuzonomempuueckue gpopmynst (25 uacos)

66 Pannannas mepa yria 1 12.01.2027

67 [ToBOpPOT TOUKM BOKPYT Hayajga KOOPIUHAT. 1 13.01.2027

68 KoopanHaTsl TOUKM OKPY>KHOCTH 1 13.01.2027
Onpenenenne cuHyca, KOCUHYCA U TAHT€HCA

69 | yrma 1 19.01.2027
Ornpenenenre cuHyca, KOCUHYCA U TAaHT€HCA

70 yria 1 19.01.2027

71 3HaKU CHHYyCa, KOCUHYCa W TaHI€HCa yria 1 20.01.2027

72 3HaKu CHHYyCa, KOCUHYCa W TaHIeHca yria 1 20.01.2027
3aBUCUMOCTb MEXJYy CHHYCOM, KOCUHYCOM U

73 TAHI'CHCOM OJIHOI'0 M TOI'0 K¢ yriia 1 26.01.2027

74 TpuroHomeTpuuecKre TOKIAECCTBA 1 26.01.2027

75 TpUroHomeTpuueCcKre TOKIAECCTBA 1 27.01.2027




CnocoOsl J0Ka3aTcJIbCTBA TOXICCTB.

76 [IpeoOpazoBaHue TOXKIECTB 27.01.2027
77 CuHyc, KOCHHYC M TAaHT€HC YIJIOB a U -a 02.02.2027
78 @OpMyIIBI CIIOKEHUS 02.02.2027
79 @OpMyIIBI CIIOKEHUS 03.02.2027
80 @OpMyIIBI CIIOKEHUS 03.02.2027
81 CuHycC, KOCUHYC Y TAHT€HC JBOMHOTO YIJia 09.02.2027
82 @opMyIIbl JBOMHOIO YrIiia 09.02.2027
CuHyC, KOCHHYC U TAaHT€HC IIOJIOBMHHOIO
83 yria 10.02.2027
84 ®opmyJibl IPUBEACHUS 10.02.2027
[Ipumenenue popmyn npuBeneHUs PH
85 peueHun 3aagaq 16.02.2027
86 CymMa 1 pa3HOCTb CHHYCOB. 16.02.2027
87 CymMa 1 pa3HOCTb KOCHHYCOB 17.02.2027
Pewrenue 3amau mo reme
83 «Tpuronomerpuueckue GopMyib» 17.02.2027
Ypok 00600111eHNs U CHCTeMAaTHU3alluy 3HAaHU] 24.02.2027

89




Konmpononas paboma Ne 6

90 «Tpuzonomempuuecxkue popmyno» 1 24.02.2027
I'nasaV\. Tpuzonomempuueckue ypasnenus u Hepasencmea (19 uaca)

91 YpaBHeHue cos X = a 1 02.03.2027

92 ApKKOCHHYC yucia. YpaBHEHHUE: COSX=a 1 02.03.2027

93 Pemrenne ypaBHeHu# Bu1a: COSX=a 1 03.03.2027
[IpocTeimme TpUrOHOMETPUYECKHE

94 ypaBHEeHus Sin X = a 1 03.03.2027

05 ApkcuHyc yncia. YpaBHeHHe SinX=a 1 09.03.2027
dopmyia KOpHEH ypaBHEHHS SINX =a.

96 Permenvie ypaBHeHui Buma Sinx =a 1 09.03.2027
[Ipocreiimmie TPUrOHOMETPUUECKHE

o7 ypaBHeHus tg X = a 1 10.03.2027

98 ApKTaHreHc yucia. YpaBHeHue tgx=a 1 10.03.2027

99 dopmyiia KOpHEN ypaBHEeHHU tgX =a 1 16.03.2027
Pelienne TpuroHoMeTpUYECKUX YpaBHEHUI

100 CBOJAIMECS, K KBaJIpaTHBIM 1 16.03.2027
VYpaBHEHUsI CBOAAIIUMBIE K KBAJPATHBIM,

101 3aMCHa IIEPEMCHHbBIX 1 17.03.2027




102 VYpaBaenue asinx+bcosx=0 17.03.2027
VYpaBHEHHs1, periacMble pas3iioKEHUEM JIEBOU

103 JacTH Ha MHOXKHUTEIU 23.03.2027
Pemrenne TpuroHOMETpUYECKUX YPABHEHUI

104 pa3IUYHBIMU CIIOCO0aMU 23.03.2027
TpuroHomeTpr4eckoe HEpaBEHCTBO.

105 ANTOPUTM penIeHUst 24.03.2027
[Ipumeps! penieHust TpOCTEUIINX

106 TPUTOHOMETPHUICCKUX HEPABEHCTB 24.03.2027
Penrenne TpuroHoMeTpU4YECKUX HEPABEHCTB

107 Pa3IMYHBIMU CTIOCO0aMU 06.04.2027

108 Ypok 060011eHNs U CUCTEeMAaTU3alluy 3HAHU] 06.04.2027
Koumponvnasa paboma Ne7

109 «Tpuconomempuueckue ypasnenus» 07.04.2027

I'nasa V1. Tpuzonomempuueckue ¢pynxkyuu (17 uacos)

OO6nacTh onpeaeneHus © MHOKECTBO

110 3HAYEHUHN TPUTOHOMETPUUECKUX (QYHKIUI 07.04.2027
OO6nacTh onpeaeneHuss © MHOKECTBO

111 3Ha4eHUN TPUTOHOMETPUUECKUX (PYHKIMH 13.04.2027

112 OO6nacTp onpeneneHuss 1 MHOXKECTBO 13.04.2027

3HAYCHUH TPUTOHOMCTPUYICCKUX




¢ynkuuii. CamocrosiTesqibHasi padota

113

YeTHOCTH HCUYCTHOCTD, ICPUOAUIHOCTD

TPUTOHOMETPUYECKHUX (PYHKITHIA 14.04.2027
YeTHOCTh HEYETHOCTD, IEPUOIUYHOCTh

114 TPUTOHOMETPUUECKUX PYHKUIMN. JIUKTAHT 14.04.2027
YeTHOCTh HEYETHOCTh, IEPUOAUYHOCTD

115 TpuroHoMmerpuueckux Gynkuuid. Tect 20.04.2027

116 CpoiicTBa (hyHKIIMH Y=COSX U ee rpaduk 20.04.2027

117 CpoiicTBa (hyHKIIMH Y=COSX U ee rpaduk 21.04.2027
CaoiicTBa (hyHKITUH y=COSX U €€

118 rpaduk. CamocTosiTeIbHasi padoTa 21.04.2027

119 CsoiictBa (hyHKIIMH y=SINX U ee rpaduk 27.04.2027

120 CaoiictBa hyHKIMH y=SINX U ee rpaduk 27.04.2027
CsoiictBa (hyHKIHUH y=SINX U €€

121 rpaduk. IlpoBepounas padora 28.04.2027

122 CgoiictBa (yHkunu y=tgx u ee rpapuk 28.04.2027
CaoiicTBa (pyHKIIMHU Yy=tgX U ee

123 rpa¢uk. JJukranT 04.05.2027
OOpatHble TPUTOHOMETpHUYECKHE (PYHKIUU 04.05.2027

124




VYPpoK 3aKkperuieHus: 3HaHUI [0 TEME

125 «Tpuronomerpuyeckue QyHKIUN 05.05.2027
Konumponvnan paboma Ne8 no meme
126 «Tpuzonomempuueckue pynkyuu) 05.05.2027
Iloemopenue (10 uacos )
JenictBurenbupie uncia CTeneHs ¢
127 palMOHAIBHBIM MTOKa3areseM. Bzaumuo-
oOpaTHbIe PYHKITUU 11.05.2027
128 HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA 11.05.2027
[TokazarenbHbie ypaBHeHus [lokasaTenbHble
129 | yepasencrsa 12.05.2027
JlorapudmMudeckue ypaBHSHHUsI
130 Jlorapudmuueckrue HepaBeHCTBA 12.05.2027
Peurenne npocTeimmnx TpUroHOMETPUUECKUX
131 ypaBHEHUH. TPUTOHOMETPUYECKUE
HEpaBEHCTBA 18.05.2027
132 Tpuronomerpuueckue GyHKIHH 18.05.2027
133 Ypok 000011ICHHS ¥ CHCTeMaTHU3alluK 3HAaHU I 19.05.2027
134 Hmozosas konmponvnasa padoma Ne9 19.05.2027
AHanmm3 UTOroBoi KOHTPOJIBHON PabOTHI 25.05.2027

135




136 [ToBTOpEeHue 1 25.05.2027

137 [ToBTOpEeHUE 1 26.05.2027

138 [ToBTOpEeHue 1 26.05.2027
OBUIEE KOJIMYECTBO YACOB I10 138

[TPOTPAMME




Mposepaembie TpeboBaHUA K pe3ybTaTamMm 0OCBOEHUA OCHOBHOM

obpasoBaTenbHOM Nporpammbi

Kon
NpoBepPsIEMOro
TpeOoBaHMS

1
1.1

1.2

1.3

1.4

1.5

2.2

2.3

2.4

2.5

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Yucna v BEIYUCIICHUS

OHGpI/IpOBaTB MOHATHAMMU: pallUOHAJIBHOC U HGﬁCTBHTCHBHO@
YucCJiio, OOBIKHOBEHHAS U ACCATHYHAasA I[pO6B, IMPOUICHTHLI

BoimoaHsaTh apI/I(I)MeTI/ILICCKI/IC oricpamnuum €¢ paiuoOHaJIbHBIMHU U
HeﬁCTBHTeHBHBIMH qucJiiaMHu

BrinonHsaTh npuOIuKeHHbIE BBIYUCICHUS, UCTIONB3YsI TIPaBUia
OKpYTJICHUS, I€JaTh IPUKUIKY U OLEHKY pE3yJIbTaTa
BBIYUCJICHUM

OnepupoBaTh NOHATHAMU: CTENEHD C LEIBIM MTOKa3aTEIEM,
cTanaaprtHas (opma 3anucu JeHCTBUTEIBHOTO YHUCIia, KOPEHb
HATypaJIbHOM CTENEHU; UCTIONB30BATh MOAXOIAIIYI0 PopMy
3aIUCHU JEUCTBUTENIBHBIX YUCET ISl PELICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC M TAHTE€HC
IIPOU3BOJIBHOTO yTJiia; UCIIOJIb30BaTh 3aMKUCh MPOU3BOJIHHOTO
yria yepe3 00paTHble TPUTOHOMETpUUEeCKue QyHKINU

YPaBHGHI/IH U HCPAaBCHCTBA

OnepupoBaTh NOHATHIMU: TOXKIECTBO, YPaBHEHHUE,
HEPaBEHCTBO, 1I€JI0E, PALlMOHAIBLHOE, UPPALIMOHAIBHOE
ypaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE YPABHEHUE

BrimonHaTh nmpeobpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUHN
Y peliaTb TPUTOHOMETPUYECKUE YPABHEHUS

BrimonHaTh mpeodpa3oBaHus MENbIX, PAIlMOHATBHBIX U
UPPALMOHAIBHBIX BBIPAXKEHUM U PEIIaTh OCHOBHBIE TUIIbI
LEJbIX, PAMOHAIBHBIX U HPPALIMOHATIbHBIX YPABHEHUN U
HEPaBEHCTB

[IpuMeHATh ypaBHEHHUS 1 HEPABEHCTBA JJISI PEILICHHS
MaTeMaTHUYECKUX 3aJ1ay U 3a/1a4 U3 Pa3IuyHbIX 001acTeil HayKu
Y PEaJbHOU KU3HU

MopenvupoBaTh peaabHbIC CUTYaIlUU Ha SI3BIKE alTreOphl,
COCTaBJISITh BbIPAYKEHUSI, YDABHEHUS, HEPABEHCTBA I10 YCIOBHIO
3a/1a4M, UCCIIEIOBATh MOCTPOEHHBIE MOAENH C UCIIOJIb30BAHUEM
amnrmnapara anreopbl

OyHKIUU U rpapuku

OnepupoBaTh NOHATUIMU: PYHKIIUSI, CHOCOOBI 3a/IaHHs



3.2

3.3
3.4

3.5

4.2

4.3
4.4

5.2

5.3

6.1
6.2

6.3

6.4

¢yHKIMHU, 00JACTh ONPEAEIICHUS U MHOKECTBO 3HAUEHU I
¢yHkuuu, rpaduk GyHKUMH, B3aUMHO 00paTHbIE (yHKUUU

OnepupoBaTh MOHATUSAMHU: YETHOCTh U HEUETHOCTh (PYHKIIUH,
HYJIU (YHKLIHUH, TPOMEKYTKH 3HAKONOCTOSIHCTBA

Ucnonb3oBaTh rpaduku GyHKUKN 1S pelIEHUs] ypaBHEHUM

Crtpoutb 1 yuTaTh rpa)uKu JIMHEUHON (YHKIMH, KBAAPATUYHOU
(GyHKUMHU, CTENEHHOW (DYHKIIMH C LIeJIbIM MOKa3aTeaemM

Ucnonb3oBaTh rpaduku GyHKUMNA 1Sl CCIIEOBAHUS TPOLIECCOB
¥ 3aBHCHUMOCTEN MPH PEUICHUU 3a]1a4 U3 APYTUX y4eOHbIX
IPEIMETOB U PealIbHOM KU3HU, BbIpaXKaTh (popmynaMu
3aBUCHMOCTH MEXIY BEJIMUNHAMU

Hagayia MaTeMaTnueckoro aHanusa

Ol'IepI/IpOBaTB IMOHATUAMMU: ITOCIICTOBATCIBHOCTD,
apI/I(i)MeTI/I‘{eCKaSI N TCOMCTPHUYICCKAA IMPOrpeCCrumn

OnepupoBaTh MOHATHIMU: OECKOHEYHO YOBIBAIOIIIASI
reoMeTpUYECKas Mporpeccus, cymma 0€CKOHEUYHO yObIBaroIen
reOMETPUUYECKOM MTPOrPECCUU

3a/aBath MOCJIEI0BATEILHOCTH PA3IMUYHBIMU CIIOCOOAMU
Hcnonp30BaTh CBOMCTBA NOCIEA0BATEIBHOCTEN U IPOTPECCUI
JUISl PEIIEHUS] peabHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa
MHoO»xecTBa U JIOTHKa

OnepupoBaTh MOHATHSIMU: MHOKECTBO, ONIEPALINK HAJl
MHOXECTBAMU

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar JJIs
OMMCAHUA peajibHbIX MPOLIECCOB U SIBJICHUM, IPY PEUICHUN 3aa4
U3 IPYTUX Y4eOHBIX MMPEAMETOB

OnepupoBaTh NOHATHIMU: ONIPEAECIEHUE, TEOPEMA, CIEACTBUE,
JI0KA3aTeIbCTBO

Teopust BEPOSITHOCTEN U CTaTUCTUKA

UuTaTh U CTPOUTH TAOJIUILIBI U JUATPAMMBI

OnepupoBaTh MOHATUSMU: CpeAHEe apuPMeTHIecKoe, MeIuaHa,
HauOoJbIIee, HANMEHbBIIIEE 3HAUCHNE, pa3Max MacCUBa
YUCJIOBBIX JAHHBIX

OnepupoBaTh NOHATHIMU: CIYYAHBIN SKCIIEPUMEHT (OIIBIT) U
Ciy4aitHoe cOOBITHE, DIIEMEHTAPHOE COOBITHE (PIIeMEHTAPHBIN
UCXO/1) CIy4ailHOTO OMbITA; HAXOJUTh BEPOSATHOCTH B OIBITAX C
PABHOBO3MOKHBIMU CIy4YalHbIMH COOBITUSIMU, HAXOIUTh U
CpaBHUBATh BEPOSTHOCTU COOBITUI B M3YUYEHHBIX CIyYalHBIX
3KCIIEPUMEHTAX

Haxonuts u hopmynnpoBatsh COOBITHUS: IEPECECUCHUE U



00beIMHEHUE JaHHBIX COOBITHIH, COOBITHE, TPOTUBOMOIOKHOE
JTAHHOMY COOBITHIO; TIOJIb30BAThCS AUarpaMmMaMu Disepa u
dbopmyIol CI0KeHUs BEpOSTHOCTEN MPU PEIICHUH 3a1a4

6.5 OnepupoBaTh MOHATUSAMHU: YCIOBHAs BEPOATHOCTD,
HE3aBUCUMBIEC COOBITHS; HAXOUTH BEPOSTHOCTH C TIOMOIIIBIO
IpaBujia YMHOXKEHUs, C TIOMOIIBIO IEPEeBa CIYYaitHOTO OIbITa

6.6 [IpuMeHsATh KOMOMHATOPHOE PABUIIO YMHOKEHUS NIPU
pElIeHUH 3a7a4

6.7 OnepupoBaTh MOHATUSIMU: UCIIBITAHUE, HE3ABUCUMBbIC
VCTIBITAHMS, CEPUS UCTIBITAHUMN, YCIIEX U HEYJlaud; HaAXOIUTh
BEPOSITHOCTH COOBITUI B CEPUU HE3aBUCUMBIX UCIIBITAHUM J10
NEePBOTO yCIexa, HaXOIUTh BEPOSITHOCTH COOBITUIN B CEpUU
ycneiTanni bepryinm

6.8 OnepupoBaTh MOHATUSIMU: CITydyailHas BEJIIMYMHA,
pacnpeziesieHue BEpOosiITHOCTEH, IMarpaMMma pacrpeaesieHus

7 I'eomeTrpus

7.1 OnepupoBaTh MOHATUSMU: TOUKA, IPSIMasi, MIIOCKOCTh

7.2 [TpyMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX PU
pEIIEHNU TeOMETPUIECKUX 3a]1a4

7.3 OmneprpoBaTh NOHATUSIMMU: TAPAIIIIEIIBHOCTD U

MNCPIICHAUKYILIPHOCTD IIPAMBIX U IUIOCKOCTEH

7.4 KnaccuduimpoBath B3auMHOE pacroiokeHNe MPSIMbIX U
TUTIOCKOCTEH B MTPOCTPAHCTBE

7.5 OnepupoBaTh MOHATUSIMU: IBYTPAHHBIN yTOJI, TPAHU
JBYTPAHHOTO yTia, peOpo ABYTPAHHOTO YyIJja, JUHEHHBIN yro
JIBYTPaHHOTO yTJia, TpajycHasi Mepa JABYIPaHHOIO yriia

7.6 OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBINA U
HEBBIITYKJIbIA MHOTOTPAHHHUK, JIEMEHTHl MHOTOI'PAHHUKA,
paBUJIbHBI MHOTOTPAHHUK

7.7 Pacno3naBaTh OCHOBHBIE BU bl MHOTOIPAHHUKOB (MMHUpaMUa,
npu3Ma, IPsIMOYTOJIBHBIN Mapajuienenumne, Kyo)

7.8 KnaccudumupoBaTh MHOTOTpaHHHUKH, BEIOUpAsi OCHOBAHUS JIJIS
KIaccuUKaIy (BBITYKIIbIE ¥ HEBBITYKIIBIE MHOTOTPAHHUKH,
paBUJIbHBIE MHOTOTPAHHUKH, MIPSIMbIE€ U HAKIIOHHBIE TPU3MBI,

napajuieseue/bl)

7.9 OniepupoBaTh NOHATHSIMU: CEKYyIIas MJIOCKOCTh, CEYEHUE
MHOT'OTPaHHUKOB

7.10 OOBACHITH IPUHITUIIBI TOCTPOCHUSI CEYEHU MHOTOTPAHHUKOB,

UCIIOJIb3YSl METO/JI CIIEJIOB
7.11 Ctpouts ceuyeHHs MHOTOIPaHHUKOB METOAOM CIIEJIOB,



7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

BBINOJHSATH (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB
IPOCTHIX 0OBEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y

Pemrats 3aaun Ha HAX0KIEHUE T€OMETPUYECKUX BETUYMH T10
oOpa3zlaM Wiu alropuTMam, MPUMEHssI U3BECTHBIE
AQHAJIMTUYECKUE METOBI IIPY PELIEHNUN CTaHIAPTHBIX
MAaTE€MAaTUYECKUX 3a/1a4 Ha BBIYMCIIEHUE PACCTOSHUN MEXKIY
JNBYMsI TOUKAMH, OT TOYKH JI0 IPSAIMOM, OT TOUYKH JI0 TIJIOCKOCTH,
MEXKIY CKPEIIUBAIOIIUMUCS NPSIMBIMHU

Pemate 3a/1a491 Ha HAXOXACHUC TCOMCTPUYICCKUX BCIIMIHH I10
06pa3uaM I aJITOpUTMaM, IMPUMCHAA U3BCCTHBIC
AHAJIUTUYCCKUC MCTOABI IIPU PCIICHUU CTAHAAPTHBIX
MATCMATUYCCKUX 3aa4 HAa BBIYUCIICHUC YTJIOB MCKIY
CKPCIIUBAOIIUMUCA ITPAMBIMUA, MCKIY HpﬂMOﬁ N IINIOCKOCTBIO,
MCIKAY IINIOCKOCTAMU, IBYT'PAHHBIX YTJIOB

Bbruucnsats 00beMbl U 101111 TTOBEPXHOCTEH
MHOTOT'PAaHHUKOB (IIpU3Ma, MUpaMUa) ¢ MpUMEHeHneM Gopmy,
BBIYHCIISITE COOTHOLLICHHS] MEXY IUIOIIaAsIMHU IOBEPXHOCTEM,
o0beMaMu MOA0OHBIX MHOTOI'PaHHUKOB

OnepupoBaTh MOHATUSMU: CHMMETPHUS B POCTPAHCTBE, LIEHTD,
0Cbh U IJIOCKOCTh CUMMETPUHU, LIEHTP, OCh U TIIOCKOCTh
CUMMETPHUH PUTYPBI

N3BnekaTh, mpeoOpa3oBbIBaTh U HHTEPIIPETUPOBATH
UH(GOPMAIIIIO O POCTPAHCTBEHHBIX T€OMETPUUECKUX PUTypax,
NPEJICTABIICHHYIO HA YepTeXaxX U PUCYHKAX

[TpumensTs reoMeTpudeckue HakThl I perIeHUs
CTEPEOMETPUUECKUX 3a/1a4, IPEANOJIararolux HECKOJIBKO 1IaroB
pEIIeHMs], €CJIM YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopme

[IpumenATs TpOCTENIIINE TPOTrPAMMHBIE CPEJICTBA U
3JIEKTPOHHO-KOMMYHUKALIHOHHBIE CUCTEMBI IIPU PELICHUH
CTEPEOMETPUUECKUX 3a]1a4

[IprBOAUTE MPUMEPHI MATEMATUYECKNX 3aKOHOMEPHOCTEN B
IIPUPOJE U KU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB
F€OMETPHUH B UCKYCCTBE

[IprMeHATh TONYyYEHHBIE 3HAHUS HA MMPAKTHUKE: AHATU3UPOBATH
peaJIbHbIE CUTYAllMU U MTPUMEHSATh U3YUYECHHBIE TTOHATHS B
IIPOLECCE MOUCKA PELIEHUS] MATEMATUYECKH
chopMyIPOBAaHHON MTPOOIEMBI, MOJCIUPOBATH PEATbHBIC
CUTYallMH Ha A3bIKE T€OMETPUH, HCCIEN0BATH TOCTPOEHHBIE
MOJIENIN C UCIIOJIb30BAHUEM T€OMETPUUECKUX MTOHITUI U TEOPEM,
amnrmapara ajareOphbl, pelaTh NPAKTUYECKUE 3a/1auu, CBSI3aHHbBIE C
HaXO0XJIECHUEM F€OMETPUUECKUX BEJTUUNH



Mposepaembie 3/1eMeHTbl COAEePIKAHUA

Kon
MpoBePsSIEMOro
TpeOoBaHUS

1.1

1.2

1.3

1.4

1.5

2.1
2.2

2.3

2.4

2.5
2.6
2.7

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

Yucna v BEIYUCIICHUS

PannonansHbie yncna. OOBIKHOBEHHBIE U IECSITUUHBIE IpOOH,
IPOLEHTHI, 0ECKOHEUHBIE MEPUOANUECKHIE APOOH.
Apudmerrnyeckre onepannu ¢ paiuoOHAIbHBIMUA YUCIaAMH,
npeoOpa3zoBaHus YHCIOBBIX BeipakeHH. [Ipumenenne npodeii u
IPOLICHTOB /ISl PELLICHHS TIPUKJIAAHBIX 3a7a4 U3 Pa3InyHbIX
OTpacied 3HaHUU U PeaIbHOU )KU3HU

ﬂeﬁCTBHTGHBHBIG quclia. PaIII/IOHaJ'IBHBIe " UppannuoOHaJIbHBIC
qucia. ApI/I(l)MCTI/ILICCKI/IG oricpamnuu ¢ HCﬁCTBHTGHBHLIMH
YUCJIIaMH. HpI/I6JII/I)KeHHBIC BBIYUCJICHUA, ITIPpAaBUJIa OKPYTJICHUA,
IMPUKU KA 1 OLCHKA PC3YyJIbTaTa BBIUMCJICHUH

CreneHs ¢ OCJIBIM ITIOKA3aTCIICM. CTaHIIapTHa}I <1)0pMa 3altucu
I[@ﬁCTBPITGJ'II)HOFO yucia. Mcnoap3oBaHue I'[OI[XOI[HHI@ﬁ (1)OpMI>I
3aIInucu ﬂGﬁCTBHTGHLHLIX qUCCII OJIA PCIICHUA ITPAKTHYCCKUX
3a1a4 U IMMpCACTABJIICHHA JaHHBIX

ApudmeTndecknii KOpeHb HaTypaIbHOW cTeneHu. [lelicTBus ¢
apu(PpMETUIECKUMU KOPHSIMHU HATYpaJIbHOUN CTETICHH

Cunyc, KOCUHYC ¥ TaHT€HC YUCJIOBOI0 apryMeHTa. ApKCHUHYC,
aApPKKOCUHYC, apKTaHI€HC YHCIOBOTO apryMEeHTa

YpaBHEHHUs 1 HEPABEHCTBA
ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30oBaHUS

[IpeobpazoBaHrue TPUTOHOMETPUICCKUX BhIpakeHHH. OCHOBHBIC
TPUTOHOMETPUUYECKHE POPMYIIBI

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, penieHue
HEpaBeHCTBA. METO1 HHTEPBAJIOB

Pemienne niensix u ApoOHO-pallMOHATBHBIX YPABHEHUHN U
HEPABEHCTB

Pemenne nppanimoHanbHbIX YpPaBHEHUN U HEPABEHCTB
Pemenne TpuroHOMeTpU4ECKUX ypaBHEHU I

[IpruMmeHeHne ypaBHEHNI U HEPABEHCTB K PEIICHUIO
MaTeMaTHUYECKUX 3a/1ay U 3a/1a4 U3 Pa3InyHbIX 001acTeil HayKu
U pPEATBbHOU KU3HU

OyHKIUU U rpapuku
Oyukuus, cnocoObl 3aaanus GyHkuuu. I'paduk GyHkuuu.



3.2

3.3

3.4

4.2

5.2

6.1

6.2

6.3

6.4

6.5

B3aumHo o6parnble pyHKIMH

O6macth onpeneneHuss 1 MHOXKECTBO 3HaUeHU PpyHkimu. Hynu
dbynkuun. [IpoMexyTku 3HaKONMOCTOSTHCTBA. YeTHbIE U
HEYeTHbIE ()YHKLINU

CreneHHas QyHKIUS C HATypaldbHBIM U LIETBIM MOKa3aTeneM. Ee
cBoiicTBa u rpaduk. CoiicTBa U rpaduK KOpHS N-Oi CTENEHU

TpuroHomerpuyeckas OKpy>KHOCTb, OIIPEIEIICHHUE
TPUTOHOMETPUYECKHUX (DYHKLIHM YUCIOBOrO apryMeHTa

Hauyana maTeMaTudeckoro aHaausa

HOCJ’IGI[OB&T@JIBHOCTI/I, CIIOCOOBI 3aJaHMs MOCJICI0BATCIbHOCTEH.
MOHOTOHHBIE TTOCIEA0BATCIBHOCTH

Apudmernyeckas u reoMeTpuyeckas rnporpeccuu. beckoneuno
yObIBaro1as reometpuueckas nporpeccus. CyMma 0€CKOHEYHO
yObIBaroIel reoMeTpuyeckoi nporpeccun. @opmyrna CIOKHBIX
pOLEHTOB. Mcnonb30BaHUE IPOrPECCUU JJIS1 PELIEHUS
peanpHBIX 3a7a4 NPUKIAAHOTO XapaKTepa

MHoKeCcTBa U JIOTHKa

MHoXecTBO, omnepaluy HaJl MHOKecTBaMu. Jluarpammel Ditnepa
— Benna. [IpumeHeHue TeOPETUKO-MHOKECTBEHHOTO anmnapara
JUTS OTIMCaHUS peaTbHBIX MPOIECCOB U SIBJICHUMN, TIPU PEUICHUU
3a/1a4y u3 Ipyrux y4eOHbIX MPEAMETOB

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO
Teopust BEpOSITHOCTEN M CTATUCTUKA

[IpencraBienne JaHHBIX ¢ TOMOIIBIO TAOJHII U JUATPAMM.
Cpennee apudmernyeckoe, MearaHa, HauOOJIbIIee U
HaMMCHbIIIEe 3HAYCHHUS, pa3Max, AUCIIEPCHUS U CTaHIApTHOE
OTKJIOHCHHE YHMCIIOBBIX HAOOPOB

CrnydaliHble SKCTIEPUMEHTHI (OTIBITHI) U CITyYalHbIE COOBITHS.
DOnemeHTapHbIe COOBITUS (MCXO/BI). BeposiTHOCTh cirydaiiHOTO
cOOBITHS. BIM30CTh 4aCTOTHI U BEPOSITHOCTH COOBITHIA.
CiyyaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITHsIMU. BeposiTHOCTH COOBITHH B OTIBITAX C
PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU

Onepauuu Ha COOBITUSIMU: IEpECEUCHUE, 00bETMHEHUE,
IPOTUBOMOJIOKHBIE cOOBITHSA. [lnarpammel Diinepa. Dopmyna
CJI0’KEHUS BEPOSTHOCTEN

VY cioBHAs BEPOSITHOCTh. Y MHOKEHHE BEPOSITHOCTEU. JlepeBo
CIIy4aiiHOTO 3KcnepuMenTa. @opmyiia NOJIHOW BEPOSATHOCTH.
HezaBucumsbie coObITHs

KombunaTopHoe npaBuiio ymHoxxkeHus. [lepectaHoBKU U



6.6

6.7

7.2

7.3

7.4

¢dakropuan. Yucno coueranuii. Tpeyronbuuk Ilackans.
®opmyna 6unoma Herorona

bunapHbIil ciy4aiiHblil ONBIT (MCIIBITAHUE), YCIIEX U HEYylaya.
HesaBucumeie ucnpiranus. Cepusi HE3aBUCUMBIX UCITBITAHUN 10
nepBoro ycrnexa. Cepusi HE3aBUCUMBIX UCIIBITAaHUN bepHyun

Ciyuaiinas BenuuuHa. PacripenesnieHue BepoITHOCTEM.
Hunarpamma pacnpenenenus. [ Ipumepsl pacnpeneneHu, B TOM
YlClie FEOMETPUYECKOE 1 OMHOMUATIBLHOE

I'eomerpus

OcHOBHBIE NTOHATHUSA cTepeoMeTpuu. Touka, npsmasi, IMI0CKOCTb,
npoctpaHcTBo. [loHsATHE 00 aKCMOMATHUYECKOM MOCTPOEHUU
CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUU U CJIEACTBUS U3 HUX

B3anmHoe pacnosiokeHue npsMbIX B TPOCTPAHCTBE:
nepeceKaromecs, napaiieabHble U CKPEIIUBAIOIINECS MPSIMBIE.
[TapannenbHOCTh MPSAMBIX U MJIOCKOCTEW B MPOCTPAHCTBE:
napasuieibHbIe MPSIMBbIE B MPOCTPAHCTBE, NAPATIIETBHOCTD TPEX
NPSIMBIX, APAJIIETBHOCTD MPSAMOMN U TIJIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH, YTOJI MEXKY PSIMbIMU B
npocTtpaHcTBe. [lapanneabHOCTh MIIOCKOCTEN: MapaJlieIbHbIC
IJTIOCKOCTH, CBOMCTBA MapaJUIeIbHBIX INIOCKOCTEN. [IpocTeine
MIPOCTPAHCTBEHHBIE (DUTYPHI HA IJIOCKOCTU: TETPadIp, KyO,
napa’suiesienumne, TOCTPOCHUE CCUCHUM

[lepnieHAUKYISIPHOCTH OPSIMOM U TIOCKOCTH:
NEPHEHIUKYJISPHBIE IPSIMBIE B IPOCTPAHCTBE, MPSMbIE
napajielibHbIE U MEPIEHINKYJISIPHbIE K INIOCKOCTH, MPU3HAK
MEPIEHINKYIAPHOCTH PSMOM U MIIOCKOCTH, TEOPEMA O TIPSAMOM
MEPIEHINKYIIAPHOMN INIOCKOCTH. YTJIIBI B TPOCTPAHCTBE: YIOJ
MEXKIY IPSMOM U MIIOCKOCTHIO, IBYTPAHHBIN YIOJI, IMHEUHBIN
yTOJI ABYTPAaHHOrO yriia. llepneHnuKkynsp u HakKJIOHHbIE:
paccTosIHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10
TUTOCKOCTH, TIPOEKIHS (PUTYPHI HA TJIOCKOCTb.
[lepneHAMKYISAPHOCTD INIOCKOCTEN : IPU3HAK
NEPIICHAUKYISIPHOCTH ABYX IUI0CKOCTER. Teopema o Tpex
MEPIICHAUKYJIIAPAX

[ToHsATHE MHOTOTrpAaHHKMKA, OCHOBHBIE 3JIEMEHTHI
MHOTOTI'PAHHUKA, BBIITYKJIbIE U HEBBINYKJIBIE MHOTOTPAHHUKH,
pa3BepTka MHOrorpaHnuka. [Ipusma: n-yrosibHast npusma, rpaHu
Y OCHOBAHUS MPU3MBI, IPsiMasi ¥ HAKJIOHHAS TIPU3MBbI, OOKOBas 1
MOJTHAsA MOBEPXHOCTH Npu3Msbl. [lapannenenunen,
NPSIMOYTOJIBHBIN MMapaJUIeNICNUIE] U ero cBoicTBa. [lupamupa:
N-yrojapHas nupamuaa, TpaHu U OCHOBAHHUE MUPaMUbl, OOKOBas
Y TI0JIHAs OBEPXHOCTh MUPAaMHU/IbL, IPABUJIbHAS U YCEUCHHAs



7.5

7.6

7.7

7.4

7.5

7.6

nupamMua. DJIEMEHThI PU3Mbl U tupamuasl. [IpaBunbHble
MHOT'OTPaHHUKU: ITOHATHE NPABUIBHOTO MHOTOTPAHHHUKA,
IpaBUJIbHAS IPU3Ma U NPAaBWIbHAS MHPAMUIA, IPABUIIbHAS
TpeyroJibHas MUPaMUJa U IPABUWIBHBINA TETPA3IP, KYO.
[IpencraBieHne O MPaBUIBHBIX MHOIOTPAHHUKAX: OKTA3IP,
noaeka’ap u ukocad CedeHuss NpU3Mbl U MTUPAMHUIbI

CumMeTpusi B IPOCTPAHCTBE: CAMMETPHSI OTHOCUTEIIBHO TOUKH,
IPSAMOM, IIJIOCKOCTH. DJIEMEHTBI CHMMETPHUH B IMPAMHUAAX,
napajuieNIeuIe1ax, MpaBUJIbHbIX MHOIOTPAaHHUKAX

BbryuciieHne 3J1eMEHTOB MHOTOTPAaHHUKOB: pedpa, TuaroHau,
yribel. [Tnomaas 60KOBOM MOBEPXHOCTH U TIOJIHON MTOBEPXHOCTH
IPSIMOM MPU3MBI, TUTONIA b OCHOBAHUM, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPsMOU TTpu3Mebl. [lnomans 60koBo#
MIOBEPXHOCTH M IMIOBEPXHOCTH MPaBUIILHOM MMUPAMHU/IBI, TEOpEMa
0 TIoaau yceueHHou nupamuasl. [lonarue 06 ooveme. O0beM
TUPAMUJIBI, TTPH3MBI

[TogoOnbie Tena B mpocTpancTBe. COOTHOLICHUS MEXKITY
TUTOIIAISIMU TIOBEPXHOCTEH, 00beMaMH MO JOOHBIX T

[ToHsiTHE MHOTOIPAaHHUKA, OCHOBHBIE 3JIEMEHTBI
MHOT'OTpaHHUKA, BBIYKJIbIE U HEBBIITYKJIbIE MHOTOTPAaHHUKH,
pa3BepTka MHOrorpanauka. [Ipusma: n-yronapHas npusma, rpaHu
Y OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAs! TPU3MbI, OOKOBas U
MOJIHAsI TOBEPXHOCTh Npu3Mbl. [lapamienenunen,
MPAMOYTOJIbHBIM NapaJIeJICNUIIE]] U €T0 CBOKMCTBA. [Iupamuna:
N-yroyibHasi MUpaMUJIa, TPAaHU U OCHOBAHHE MUPAMUJIbI, OOKOBas
Y TIOJIHASI TOBEPXHOCTh MUPAMUBL, IPABUIIbHAS U yCEUEHHAs
nupamMujia. JJIeMEHThI IpU3Mbl U TupaMuibl. [IpaBuibHbIe
MHOT'OTPaHHUKU: MTOHATHE NMPABUILHOTO MHOTOTPAHHHUKA,
IIpaBWIbHAs NIPU3Ma U MPAaBUJIbHAS NTUPAMUJA, IPABUIIbHAS
TpeyroJibHas MUPaMUJIA U IPABIIBHBINA TETPAdIP, KYO.
[IpencrasneHue 0 mpaBUWIbHBIX MHOTOTPAHHUKAX: OKTa’d AP,
noaeka’ip u ukocasn CedeHus: IpU3Mbl U MUPAMUIbI

CumMeTpusi B IPOCTPAHCTBE: CAMMETPHSI OTHOCUTEIIBHO TOUKH,
IPSIMOM, TIJIOCKOCTH. DJIEMEHThl CHMMETPUH B MUPAMHIAX,
napajuieenuneaax, IpaBuIbHbIX MHOIOTPAHHUKAX

Beruuciienne 31eMeHTOB MHOTOTPAHHUKOB: pedpa, TuaroHa,
yrabl. [Tnomans 60K0BOM MOBEPXHOCTH U MOJHOW MOBEPXHOCTHU
IpsIMOM MPU3MBI, IIONIab OCHOBAaHUM, TeopemMa 0 OOKOBOM
MOBEPXHOCTH MpsiMoil mpu3Mbl. [1nomans 00KoBoOM
MOBEPXHOCTH U MOBEPXHOCTHU MPABWIBHON MUPAMUbI, TEOpPEMA
o mionaau yceueHHou nupamusl. [louarue o6 oo6beme. O0beM
NUpPaMU/JIbI, TPU3MBbI



7.7 [Tono6HbIe Tena B mpocTpaHcTBE. COOTHOIIEHUS MEXKAY
IJIOIIAIIMU TTOBEPXHOCTEH, 00BEMaMU MOI0OHBIX TEJ

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET



