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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MpOrpaMMe CpelHero oOIero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOpOHBI, PopMHUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUIEHHE 00Y4YaloIUXCs HAa YPOBHE, HEOOXOIUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc aiareOpbl M Hadajl MaTeMaTHYeCKOTO aHajau3a 3aKJajblBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBECHHOM 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 KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKAa3bIBATh
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIIMecs IMOMy4YaloT HOBBIA OMNBIT PEIICHUS MPHUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  NpPUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOLIMMHUCS MAaTEMaTHYECKUMHU OTKPBITUSIMUA 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, TPEOYIOMIeH MPOMOKUTENIbHON  KOHIICHTPAIlMK  BHUMAHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

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

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



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

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanus oco0oe BHHMaHHWE yAelseTcs (QOPMHUPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIMMCSI MHOXKECTBAa HATYpPaNbHBIX, IIEIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUIECKUE 3aJaud W OIepaluu: JAelIEHHEe HaIelo,
ONEpUpPOBAaHUE OCTATKAMH Ha MHOXECTBE IICJBIX YHCEN, OCOObIe CBOWCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMU MX NPUMEHEHUS Ul PELICHUs Pa3IMyHBbIX 3a/1a4
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealM3yeTcs Ha MPOTSIKEHUU BCEro
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIBHBIX, IOKa3aTeIbHBIX, JOrapuMUUecKux H
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMH ¢ TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAaXOXJACHUE HAOOJBIINX U HAMMEHBIIUX 3HAYEHUN ()YHKLHUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX cTerneHu W Jorapudmbl. brarogaps usyudeHuro aiaredOpamdeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHud, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpaBEHCTB. AnreOpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMH Y4eOHOro Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BEJTUYMHAMH, MCCIEIOBaTh IOJyYEHHbIE (PYHKIHUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTHUYECKHUX, TaK U IMPUKIATHBIX 3a]ad,
JOCTYITHBIX OOYYarOIIMMCSs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKMX MOJEIEN pealbHbIX CUTyaluH,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUW paCO3HABaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



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

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBA U JIOTHKA) BKJIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTUKu ¢ €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MAaTeMaTUKH KaK HayKu CleayeT IMpu3HaTh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00Oy4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTMYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHMS MOJENIEH peatbHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaAMMBI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCA I pelieHus MpUKIaAHbIX 3anad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
HesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHHS] TMPHUKIATHBIX 3a/1a4
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUN U PEAIbHOMN KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3yIbTaTa BEIYMCICHUI.

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

ApudmMeTndecknii KOpeHb HATYPAILHOM CTENIEH! U €r0 CBOMCTBA.

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

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

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

YpaBHeHUs U HEPABEHCTBA

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

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

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI peleHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, TPUMEHEHHE ONpPENeNTUTENs sl pelieHus
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJEIEN peanbHOM CUTYalMd C ITOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunust ¢ynkuuiti. I'paduk  dyHkuun. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMbl M MHHUMYMBI
¢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. CpoiictTBa u rpaduK KOpHS N-OM CTeNMeHW Kak (PYyHKIUM OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

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

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

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

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeABLHOCTH, CIIOCOOBI 3aJaHUs IOCIemIOBaTeILHOCTEH. MeTon
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckasi nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH MeOMETPUUECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



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

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(u3nUecKHil CMBICT IPOU3BOIHOM. YpaBHEHUE KacaTeIbHOU K rpaduKy (PyHKIIHMH.

[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  Juis
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

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

11 KJIACC

Yucsa v BbIYMCICHUS

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

Kowmmnekcubie uwucma. Anrebpanueckass U TpUTOHOMETpHUecKas (opMbI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIsl pelIeHHs] PU3NMUECKUX U T€OMETPUUECKHUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCcKux HEPaBEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppaIMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPABHEHUM.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



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

DyHKUUM U TPaPuKu

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 PELIECHHUS 3a]1a4 C TapaMETPaMH.

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

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue MpoOU3BOAHON K UCCIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH U
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 MITH TPaPUKOM.

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

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

[Ipumenenue wHTETpana IJs HAXOXKACHUS IUIOMIAACH IUIOCKUX (QUTYyp |
00BEMOB T€OMETPUUYECKHUX TEIL.

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



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD 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, COOTBETCTBYIOIIETO 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
MaTeMaTHKAd M MaTeMaTHYeCKOW KYJIbTYpOH KakK CpPEJICTBOM IIO3HAHUS MUDA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS [l 000OIICHHS M CPAaBHEHHMSI, KPUTEPUH TIPOBOAMMOTO aHAIIN3a;

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

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX U YTBEPXKACHUSX, MpEiaraTh 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 APTyMEHTAIIMIO, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEIbHO BbIICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHI0, MHEHHE;

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

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI MO pPE3yJbTaTaMm
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 ¢ unpopmaunmeii:

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;

CTPYKTYpPUpPOBaTh HH(POPMALIUIO, MPEACTaBIATh €€ B pa3IMYHBIX (Popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

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

B XOJI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW 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
dbopMyITHPOBATH Pa3HOTIACHS, CBOM 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 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 HHTEJJIEKT:

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 BO3HMKHYTH MPU PEIICHUH 3aauH,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHHUS PE3yNIbTATOB JCSATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pPaOOThI, pachpenemsiTh
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 JCUCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3YJbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

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

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

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BBIUNCICHUN;



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 PAIlMOHAJIBLHBIM ITOKA3aTEeJIeM;

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

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

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apPKKOCHUHYC U apKTaHI€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
JIeJICHHE MHOTOYJIEHa Ha MHOT'OWIEH C OCTAaTKOM, 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 PELIEHUS CHUCTEMBl JIMHEMHBIX YpPAaBHECHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIOJIB30BAaTh 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 OMNEpUPOBaTh MOHSATUSMU: HppaIOHANbHbBIE, MOKA3aTeNbHbIE WU
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEpPUPOBATH MOHSATUEM: 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 UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

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

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

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepruoandeckue QyHKIHH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA 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 (yHKIUU OOpaTHOM CTEHEHM 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 W TpadWKH, HMCIOIL30BaTh MX TpadUKH I pelieHUs
YpaBHEHHM;

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

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pEHIeHUH 3a7ay U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

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

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOTHO OIEPUPOBATH MOHATUAMMU: TIOCIEIOBATENBHOCTD, CIIOCOOBI 3a1aHUs
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
paspsiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka QyHKINHY;

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

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

BBIUUCISATH NPOU3BOJIHBIE CYMMBbI, MPOU3BEIACHUS, YaCTHOTO M KOMIIO3UIIMU
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
MHO>KECTBAMH,

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, 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:

CBOOOJHO OMEpUpPOBATH TMOHATUAMH: HATypaJlbHOE M I1EJI0€ 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 MOMAYJIO, 3allUChIBAThH
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(PMETHUECKHUE ONepaly ¢ 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
BBIPAXXCHMS, YPAaBHEHUsI, HEPABEHCTBA M WX CHUCTEMBI II0 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 MaTreMaTH4eCKOIro aHaJIM3a:

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
NPUKJIAJHBIX, 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-Jleitouuna;

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, CpeACTBAMU MaTEMAaTUYECKOTO aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1 0
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1 0
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1 0
HppaunonanbHble ypaBHEHUS
I1 T
4 okazarenbHas QyHkius. [lokazarenbHbie 10 1 0
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1 0
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1 0
ypaBHEHUS
[TocnenoBaTeIbHOCTH U IPOTPECCHH 10 0
HenpepriBubie ¢pyukiuu. [IpousBoanas 20 0
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5 0
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 [TepBooOpa3zHas u UHTETpaT 12 1
9 I/IccneILOBaHI:Ie (GYHKIMN ¢ TOMOUIBIO 99 1 0
MIPOU3BOTHOM
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1 0
TpuronomeTpudeckre HepaBEeHCTBA
4 HppanmonanbHpie, TOKa3aTeIbHBIE U 24 1 0
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10 0
HarypanbsHbie u 11e1b1e yncia 10 0
Cucrembl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1 0
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1 0
9 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AINS 16 5 0
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero HU3yUYeHus odpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 MHo0kecTBO, Oniepaliy HaJl MHOKECTBAMU 1 0 0
M UX CBOMCTBA 01.09.2025
2 Huarpammer Diinepa-Benna 1 0 0 02.09.2025
[TpuMeHeHHe TeOPETUKO-MHOKECTBEHHOTO
3 1 0 0
ammapara Jjisl peleHus 3a1a49 03.09.2025
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOTICHTHI, 1 0 0 04.09.2025
OCCKOHEYHBIC TEPUOANIECKUE APOOH
Panumonansabie uncia. OOLIKHOBEHHEIE U
5 JECATUYHBIC IPOOU, TTPOIICHTHI, 1 0 0 08.09.2025
OCCKOHEYHBIC MTEPUONUECKHIE IPOOH
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
6 1 0 0
penieHus MPUKIAAHBIX 3a71a4 09.09.2025
[Ipumenenue npoOeii ¥ POLIEHTOB IS
7 1 0 0
penieHus MPUKIAAHBIX 3a7a4 10.09.2025
JlericTBUTENbHBIC YUCIIa. PallnoHaIbHEIE 1
8 1 0 0
MppalOHAJIbHBIE YUCIIa 11.09.2025
9 Apudmernueckue omneparuu c 1 0 0
e CTBUTEILHBEIMHI YHCIIAMU 15.09.2025




10

Monynbs AeCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA

16.09.2025

11

[TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHIIa
OKPYIJICHHA, IPUKHUAKA U OLICHKA
pe3yJibTaTa BEIYMCIICHUM

17.09.2025

12

OCHOBHBIE MCTOABI PCIICHUS LCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

18.09.2025

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

22.09.2025

14

OCHOBHEBIE MCTOABI PECIICHUSA TCIIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

23.09.2025

15

MHOrousieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOTOYJICH C
octatkom. Teopema bezy

24.09.2025

16

MHorousieHsl ¢ HeabIMi KO3 QULIneHTaMu.
Teopema Buera

25.09.2025

17

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

29.09.2025

18

Pemenne cucreM JIMHEHMHBIX ypaBHeHI/Iﬁ

30.09.2025

19

Marpuua cucTeMbl JMHEHHBIX YPaBHECHHH.
Onpenenurens MaTpuLpl 2X2, ero
TE€OMETPUYECKUN CMBICI U CBOMCTBA;
BBIYHCIIEHUE €T0 3HAYEHUS

01.10.2025

20

Omnpenenurens MaTpuLpl 2X2, ero




F€OMETPUYECKUIM CMBICII U CBOMCTBA;
BBIYMCIICHUE €r0 3HAYECHUs

02.10.2025

21

[IpuMeHeHue onpenennuTens Uil peuieHus
CUCTEMBI JINHEWHBIX YPABHEHUI

06.10.2025

22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUI

07.10.2025

23

Pemrenne npukiiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

08.10.2025

24

KonTponsHas pabora: "Pannonanbhele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

09.10.2025

25

OyHKIUSA, CTTOCOOBI 3a1aHus (DYHKIIUH.
B3aumHo o6paTHbIEe QYHKIHH.
Kommnosunus hyHkimii

13.10.2025

26

I'paduk dyakumun. DnemeHTapHbBIC
npeoOpazoBaHus rpaduKoB GyHKITUN

14.10.2025

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHui ¢yHkiuu. Hynmu Gysakmmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

15.10.2025

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[lepuonuueckue pynkiuu. [TpomexyTku
MOHOTOHHOCTH (PYHKIIUU

16.10.2025

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIUH.
HauOoubliee u HauMeHblIee 3HAUYCHHUE
(GyHKLIMHU Ha TPOMEXKYTKE

20.10.2025

30

JIuHeitHas1, KBapaTH4Has U JPOOHO-
JTUHeWHas QYHKIUH

21.10.2025

31

3neMeHTapHoe HUCCICIOBAHUC U




MOCTpPOEHHE TPAPUKOB ITHX (PYHKIHHA

22.10.2025

DeMeHTapHOE UCCIIEIOBAaHUE U

32
MOCTPOEHHE T'PAUKOB STHX PYHKITHI 23.10.2025
33 CreneHb ¢ 1eTbIM MIOKa3aTesneM. bunom
HeroTona 27.10.2025
34 CreneHb ¢ 1eTbIM TI0KazareneM. buHom
HrroTona 28.10.2025
Crenennast GyHKIUS C HATYPAITBbHBIM U
& coii
35 1enbiM rmokaszarenem. E€ cBoiicTBa u 99.10.2025
rpaduk
36 Kontponshas pabora: "Crenennas
¢byukuus. E€ cBoiictBa u rpaduk” 30.10.2025
37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTETEeHU U ero CBOMCTBA 10.11.2025
38 ApubMeTnuecKnii KOpeHb HATypaITbHOM
CTETEeHU U €ro CBOMCTBA 11.11.2025
[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
39
COJIepXKaIUX CTETICHU U KOPHHU 12.11.2025
[IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH,
40
COJIepXKaIuX CTETICHU U KOPHHU 13.11.2025
[IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH,
41
COJIepXKaIuX CTEIICHU U KOPHHU 17.11.2025
Wppanmonansueie ypaBHeHus. OCHOBHbBIE
42
METO/IbI p?I_HeHI/I}I UPpalMOHATIBHBIX 18.11.2025
ypaBHEHUI
Wppatnmonansuele ypaBHeHUs. OCHOBHbBIC
43
METO/IbI PEIICHHs] UPPAIIMOHATBHBIX 10.11.2025

yYpaBHEHUH




44

Wppannonansuble ypaBHeHNUs. OCHOBHbBIE
MCTOAbI PCIICHUA UPPALUMOHATIBHBIX
YpaBHEHUU

20.11.2025

45

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
HAPPALMOHAIIBHBIX YPABHEHUN

24.11.2025

46

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
HAPPALMOHAIIBHBIX YPABHEHUN

25.11.2025

47

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUN
APPALMOHAIIBHBIX YPABHEHUN

26.11.2025

48

PaBHOCHIIBHBIE ITEPEXO/IBI B PENIEHUN
APPALMOHAIIBHBIX YPABHEHUN

27.11.2025

49

CpoiicTBa u rpaduK KOpHs N-O CTeNeHH
KaK (QyHKIIMHM 0OpaTHOW CTENEHH C
HaTypaJIbHBIM IIOKa3aTelIeM

01.12.2025

50

CaoiicTBa u rpaduK KOpHs N-0#f CTETICHN
KakK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHbIM MOKa3aTesieM

02.12.2025

o1

Kontponbnas padota: "CsoiicTBa u rpadux
KOpHs N-oii creneHu. MppannoHaibHbie
ypaBHEeHUS"

03.12.2025

52

CreneHb ¢ pallMoOHaIbHBIM MTOKa3aTeNeM U
€€ cBOICTBa

04.12.2025

53

CreneHb ¢ pallMoOHAIbHBIM MTOKa3aTeNIeM U
€€ cBOICTBa

08.12.2025

54

CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
€€ CBOIICTBa

09.12.2025

55

IToxa3zaTtenbHast GpyHKIMA, €€ cBOICTBA U
rpaduk

10.12.2025




Wcnonb3oBanue rpaduka GyHKIUN A5

%6 pelIeHNs ypaBHEHUI 11.12.2025
Hcnons3oBanue rpaduka GyHKIUN 715
57 .
pelieHus ypaBHECHU I 15.12.2025
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
58 METOIbI p?meHI/m MOKA3aTeIbHBIX 16.12.2025
YpaBHEHHHA
[TokazarenbHbie ypaBHeHUsA. OCHOBHbBIE
59 METOIBI prIeHI/ISI MOKA3aTeIbHBIX 17122025
YpaBHEHHHA
IToxa3aTenpHbIe ypaBHEeHUS. OCHOBHEIC
60 METOTBI p?HIeHI/ISI MOKa3aTeIbHBIX 18.12.2025
YpaBHEHHHA
61 KontponbHas padota: "[loka3zarensHas
¢bynakuus. [TokazarenbHbie ypaBHEHUS" 22.12.2025
62 Jlorapudwm uncna. CBoiicTBa norapupma 93.12.2025
63 Jlorapudwm uuncna. CoiicTBa Jorapupma 94.12.2025
64 Jlorapudwm uncna. CoiicTBa Jorapupma 95,12 2025
65 JlecsiTuuHbIe U HATYpaIbHBIEC JTOTAPU(PMBI 99.12.2025
66 JlecsiTuuHBIE U HATYpaTbHBIE TOTAPU(PMBI 30.12.2025
67 [IpeoOpa3oBanue BEIpasKEeHUH,
coJiepKalux JOTapu (Ml 12.01.2026
68 IIpeo6pa3oBaHue BhIpaKEHUH,




COoJIepKAIUX JIOTapH(PMBI

13.01.2026

[IpeoOpa3oBanme BEIpa)KEHUH,

69
coJiepKanux jJorapugmel 14.01.2026
70 Jlorapudmuueckas QyHKIH, €€ CBOWCTBA
U TpaduK 15.01.2026
71 Jlorapudmuueckas QyHKIHs, €€ CBONCTBA
u rpaduk 19.01.2026
Wcnonb3oBanue rpaduka QyHKIUN A5
72 .
pelieHus ypaBHEeHU 20.01.2026
Ucnonb3oBanue rpaduka QyHKIUN A5
73 .
perieHus: ypaBHEHHI 21.01.2026
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
74
METOTBI p?HIeHI/ISI JOTaprUPMHIECKIX 99 01.2026
YpaBHEHHUI
Jlorapudmuaeckue ypaBHeHus. OCHOBHBIC
75 METO/IbI p?meHI/m JorapuMUYECKUX 96.01.2026
YpaBHEHHUI
Jlorapudmudeckue ypaBHeHus. OCHOBHBIC
76 METO/IbI p?I_HGHI/I}I JoTapu(HPMHUIECKHIX 97 01.2026
ypaBHEHUI
77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(MUUECKUX ypaBHEHHIMA 28.01.2026
78 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUU
JIorapu(pMUYECKUX ypaBHEHHA 29.01.2026
79 KonTtponeHast padota: "Jlorapupmuueckas
¢ynkuus. Jlorapudpmuueckne ypaBHeHUs" 02.02.2026
80 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAHT'€HC
YHCIIOBOTO apryMeHTa 03.02.2026




CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC

81

YHCIIOBOTO apryMeHTa 04.02.2026
82 ApKCUHYC, apKKOCHHYC ¥ apKTaHTCHC

YHUCJIOBOTO apryMeHTa 05.02.2026
83 ApKCUHYC, apKKOCHHYC ¥ apKTaHTCHC

YHUCJIOBOTO apryMeHTa 09.02.2026

TpuronomeTpuyeckas OKpy>KHOCTb,
84 onpenenueHHe TPUTOHOMETPHUECKUX 10.02.2026

(yHKIMI 4HMCI0BOrO apryMeHTa

TpuroHomeTpruyeckas OKpY>KHOCTb,
85 onpenenveHHe TPUTOHOMETPHUECKUX 11.02.2026

(yHKIIMI 4MCIOBOrO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 12.02.2026
87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 16.02.2026
88 OCHOBHBIE TPUTOHOMETPUUYECKHIE (POPMYJIIBI 17.02.2026
89 OcHOBHBIE TPUTOHOMETPUYECKUE HOPMYIIBI 18.02.2026
90 [IpeoOpa3oBaHuEe TPUTOHOMETPHUIECKUX

BBIpOKCHUI 19.02.2026
o1 [IpeoOpa3oBaHuEe TPUTOHOMETPHUICCKUX

BBIpOKCHUI 24.02.2026
92 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX

BBIPAKEHUIN 25.02.2026
93 [IpeoOpazoBaHme TPUTOHOMETPHUECKUX

BBIpaKEHUI 26.02.2026




94

Pemrenne TpUroHOMETPUYECKUX YPABHEHUI

02.03.2026

95

Pemrenne TpuroHOMETpUYECKUX YPABHEHUI

03.03.2026

96

Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI

04.03.2026

97

Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI

05.03.2026

98

Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI

10.03.2026

99

Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUI

11.03.2026

100

Pemenne TpuroHoMeTpUYECKUX YpaBHEHUH

12.03.2026

101

KonTtponbHas padoTa:
"TpUuroHoMeTpruYECKUE BHIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHHUS"

16.03.2026

102

ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHUS
nocijenoBarenbHoCcTeER. MeTon
MaTeMaTHYEeCKON HHIYKIIHH

17.03.2026

103

MOHOTOHHBIE U OI'PaHUYCHHBIC
IIOCIACA0OBATCIIBHOCTH. HCTOpI/Iﬂ aHaJInu3a
OECKOHEYHO MAJIBIX

18.03.2026

104

Apugmernueckas mporpeccus

19.03.2026

105

FGOMeTpI/ILIeCKaH nmporpeccus

23.03.2026

106

beckoneuno y6LIBaIOIJ_IaH TCOMETPHUUICCKAA




nporpeccust

24.03.2026

CymMma 6eckOHEeuHO yOBIBAOIIEH

107 Tr€OMETPUYECKON TIPOTPECCHH 25.03.2026
108 JIMHENHBIN ¥ SKCIIOHEHMAIIbHBIA POCT.

Yucno e. Dopmysia CIOKHBIX MPOIEHTOB 26.03.2026
109 JIMHENHBIN ¥ SKCTIOHEHIIUAJIBHBIN POCT.

Yucno e. Dopmysia CIOKHBIX TMPOIEHTOB 06.04.2026
110 Hcnonp30BaHue MPOTPECCHH ISl PELICHUS

peanbHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa 07.04.2026
111 KonTtponpHas padoTa:

"[locnenoBaTeIbHOCTH U IPOTPECCHU” 08.04.2026
112 HenpepriBHbIe (QyHKIINHN 1 UX CBOMCTBA 09.04.2026
113 Touka pa3ppiBa. ACHMITOTHI Tpa)uKOB

byHKINNA 13.04.2026
114 CaoiicTBa (h)yHKITUH HENIPEPHIBHBIX Ha

OTpE3Ke 14.04.2026
115 CaoiicTBa (hyHKITMI HETIPEPHIBHBIX HA

OTpE3Ke 15.04.2026
116 MeTto1 UHTEPBAJIOB 7S PEIICHHUS

HEPaBCHCTB 16.04.2026
117 MeTto1 UHTEPBAJIOB 7S PEIICHHUS

HEPaBCHCTB 20.04.2026
118 MeTto1 UHTEPBAJIOB 7Sl PEIICHHUS

HEPABEHCTB 21.04.2026
119 [IpumeHeHre CBONCTB HEMPEPHIBHBIX

GyHKIM 1715 pereHus 3a1a4 22.04.2026
120 [IpumeHeHre CBOMCTB HEMPEPBIBHBIX




(GyHKUIUH 0TS pereHus 3a1a4 23.04.2026
121 [lepBas u BTOpas Mpon3BOAHBIEC GYHKIUU 97 04.2026
122 Ornpenenenue, reOMETPUUECKUN CMBICTT

IIPOU3BOIHOM 28.04.2026
123 Omnpenenenue, GU3NIECKUNA CMBICIT

MIPOU3BOIHOM 29.04.2026
124 VYpaBHeHHE KacaTelbHON K rpaduKy

GbyHKITHH 30.04.2026
125 VYpaBHeHHEe KacaTelbHOU K rpaduky

GbyHKITHH 04.05.2026
126 [Ipon3BoaHBIE IIEeMEHTAPHBIX QYHKINH 05.05.2026
127 [Tpou3BoIHEIE 2TTEMEHTAPHBIX (DYHKIIHMA 06.05.2026
128 [IponsBoHAs CYMMBI, IIPOU3BEICHHS,

YaCTHOTO ¥ KOMITO3HUIIMK (PYHKITHI 07.05.2026
129 [IponsBoHAs CyMMBI, IIPOU3BEICHHS,

YaCTHOTO ¥ KOMITO3HUIIMK (PYHKITHI 11.05.2026
130 [IponsBoHAst CyMMBI, IIPOU3BEICHHS,

YaCTHOTO U KOMIO3UINU (DYHKIUI 12.05.2026
131 Kontponbras padota: "[IponsBoanas” 13.05.2026
132 [ToBTOpEHuUe, 0000IICHNE, CUCTEMATU3AIUS

3HaHui: "YpaBHeHus" 14.05.2026
133 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs

3HaHui: "OyHkunn" 18.05.2026
134 Htorosas kKoHTpoJbHAsA paboTa




19.05.2026

135 HroroBas KOHTpoJbHAS paboTa 1 1 90.05.2026
136 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1 0
3HaHUHI 21.05.2026
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonrtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

01.09.2025

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

02.09.2025

[IpuMeHeHne npon3BOIHOMN K
HCcCIeA0BaHUIO0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

03.09.2025

[IpumeneHne mpou3BOIHOM K
HcCIe0BaHUI0 (PYHKIIMHN Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

04.09.2025

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIM Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

08.09.2025

[IpumeHeHne Mpou3BOTHOM K
uccienoBaHuio GYHKINA Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

09.09.2025

HaxoxnaeHue HanOOJIBIIET0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOﬁ

(GyHKIMHU Ha OTpe3Ke

10.09.2025

HaxoxnaeHue HanOOJIBIIET0 U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

11.09.2025

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GyHKIMU Ha OTpE3Ke

15.09.2025

10

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIIMM Ha OTpe3Ke

16.09.2025

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIMH Ha OTpe3Ke

17.09.2025

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(yHKIIMM Ha OTpe3Ke

18.09.2025

13

[IpumeneHnne Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMUTYUIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

22.09.2025

14

[Ipumenenrie Tpou3BOIHOM JIs
HAaxO0JKJICHUS HAMITYYIIIETO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

23.09.2025

15

[TpuMeHeHre TPOU3BOTHOM ISt
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHoro (OpMYIION HITH
rpagukoM

24.09.2025

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOTO GopMYIIOi UITH
rpadukom

25.09.2025




17

Komnozunust GpyHKImiz

29.09.2025

18 Kommosutus ¢yHKIwiz 30.09.2025
19 Kommosutus ¢yHKIwiz 01.10.2025
20 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha

KOOPJAMHATHOU TJIOCKOCTH 02.10.2025
21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha

KOOPAMHATHOM TIOCKOCTH 06.10.2025
29 Kontponsnas padota: "MccnenoBanue

(GYHKIMI ¢ TOMOIIBIO TPOU3BOTHOM" 07.10.2025
23 [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO

MepBOOOPA3HBIX 08.10.2025
24 [TepBooOpa3zHbIC F1eMEHTAPHBIX (YHKITUH.

[IpaBusia Hax0XIEHUS TEPBOOOPA3HBIX 09.10.2025
o5 [TepBooOpa3HbIe AIeMEHTAPHBIX (YHKITUH.

[IpaBuia Hax0XIEHUS ITEPBOOOPA3HBIX 13.10.2025
26 Huterpain. ['eomeTpuyueckuii cMbICT

WHTEeTrpajia 14.10.2025
97 Brruncnenue onpenenéHHOro HHTerpaa

o ¢popmyne Herotona-JleitOnuna 15.10.2025
08 Brruncnenue onpenenéHHOro HHTerpaa

o ¢popmyne Herotona-JleitOnuna 16.10.2025
29 [IpumeHeHre uHTErpana st HAXOXKACHUS

TIoaAed MIOCKUX QPUryp 20.10.2025
30 [IpumeHeHre uHTerpaa st HAXOXKACHUS

00BEMOB reOMETPUIECKHX TEll 21.10.2025




[Tpumeps! pemenuii udpepeHInaTbHBIX

31 ypaBHEHUI 22.10.2025
32 [Ipumeps! pemiennii AU pepeHnanbHbIX
ypaBHEHUI 23.10.2025
MaremaTnyeckoe MOAEIMPOBAHUE
33 PEATBHBIX MTPOIIECCOB C HOMOHIIZIO 97 10.2025
T depeHInanbHbIX YpaBHEHHH
34 Kontponsnas padota: "IlepBooOpazHas u
uHTerpan” 28.10.2025
35 TpuronomeTpruyeckue GyHKIHHA, UX
CBOMCTBA U TpapuKu 29.10.2025
36 TpuronomeTpruyeckue GyHKIHHA, UX
CBOMCTBA U TpauKu 30.10.2025
37 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu 10.11.2025
38 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu 11.11.2025
39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu 12.11.2025
OT60p KOpHEH TPUTOHOMETPUUECKHUX
40 ypaBHEHUH C HOMomI:IO 13.11.2025
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEIH TPUTOHOMETPHUIECKHUX
41 ypaBHEHUH C HOMOIHEIO 17.11.2025
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
42 YPaBHEHUH C OMOILBIO 18.11.2025

TpHrOHOMeTqueCKOﬁ OKPYKHOCTHU




OT60p KOpHEH TPUTOHOMETPUIECCKHIX

43 ypaBHEHUH C HOMOH_UjIO 10.11.2025

TPUTOHOMETPHUYECKON OKPYKHOCTH
42 Pemienne TpUroHOMETpHUYECKUX

HEPABEHCTB 20.11.2025
45 Pemienne TpUroHOMETpHUYECKUX

HEPABEHCTB 24.11.2025
46 Perrenne TpUroHOMETpHUYECKUX

HEPABEHCTB 25.11.2025
47 Perrenne TpUroHOMETpHUYECKUX

HEPaBEHCTB 26.11.2025

Kountponsnas pabora: "I'paduxu
48 TPUTOHOMETPHUYECKIX KIIWH.

TI;)I/IPOHOMGTI;T)I/I‘IGCKI/IC (Ib;}elgageHCTBa“ 21.11.2025
49 OCHOBHBIEC METOIbI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 01.12.2025
50 OCHOBHBIEC METOIBI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 02.12.2025
51 OCHOBHBIEC METO/IbI PEIICHHSI

MOKa3aTeIbHBIX HEPABEHCTB 03.12.2025
59 OCHOBHBIE METOIbI PEILICHUS

MOKa3aTeIbHbIX HEPABEHCTB 04.12.2025
53 OCHOBHBIE METOIbI PEILICHUS

Jorapu(PMUIECKUX HEPABEHCTB 08.12.2025
54 OCHOBHBIE METO/IbI peIlIEHHS

norapu(pMUUECKUX HEPAaBEHCTB 09.12.2025
55 OCHOBHBIE METO/IbI pEIICHHS

norapu(pMUUECKUX HEPAaBEHCTB 10.12.2025




56

OCHOBHBIE METO/IBI PEIICHUS
norapuMUIECKUX HEPABEHCTB

11.12.2025

57

OcHoBHEIC MCTOAbI PpCHICHUS
HppalOHAJIIbHBIX HCPABCHCTB

15.12.2025

58

OcHoBHEIC MCTOAbI PpCHICHUS
HppalOHAJIIbHBIX HCPABCHCTB

16.12.2025

59

OcHOBHEIE MCTOABI pCIICHUS
HppalOHAJIIbHBIX HCPABCHCTB

17.12.2025

60

OcHOBHEIE MCTOABI pCIICHUS
HppaluOHAJIIBHBIX HCPABCHCTB

18.12.2025

61

I'paduaeckue MeToabI pemIeHMs
HpPalMOHAIBHBIX YPABHEHHI

22.12.2025

62

I'paduaeckue MeToabl pemeHust
APPALMOHAIIBHBIX YPABHEHUI

23.12.2025

63

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX YpaBHEHUN

24.12.2025

64

I'padmyeckue MeTobl peneHus
MOKa3aTeIbHbIX HEPABEHCTB

25.12.2025

65

I'padmyeckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHHM

29.12.2025

66

I'pacdmyeckue MeTobl peneHus
norapu(MUIEeCKUX HEPABEHCTB

30.12.2025

67

I'padmyeckue MeTobl pereHus
norapu(MUIECKUX HEPABEHCTB

12.01.2026

68

I'paduueckue MeTo bl pelieHNs

IIOKa3aTCIIbHBIX U JIOFapI/I(I)MI/I"ICCKI/IX

yYpaBHEHUH

13.01.2026

69

I'padrueckue MeTOIbl pelIeHNs




MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU

14.01.2026

70

I'paduueckre METOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECKUX
HEPaBEHCTB

15.01.2026

71

I'padrueckre METOIBI pelIeHHS
MOKa3aTeIbHbIX U JOrapu(pMUUecKux
HEPABEHCTB

19.01.2026

72

KonTponsnas pabora: "UppaunoHaibHele,

MoKa3aTeabHbIE U JIOTapU(PMUIECKHE
HEpaBeHCTBA"

20.01.2026

73

KommnekcHeie yncna. Anrebpandeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

21.01.2026

74

KommiekcHbie uncia. Anredpanyeckas u
TpUTroOHOMETpHUecKas (HOpPMbI 3alUCU
KOMIIJIEKCHOTO YHUCIIa

22.01.2026

75

Apudmernueckue onepauu c
KOMILJIEKCHBIMU YHCIIaMU

26.01.2026

76

Apudmernueckue onepauu ¢
KOMILJIEKCHBIMU YHCIIAaMU

27.01.2026

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

28.01.2026

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOp,HHHaTHOﬁ IIJIOCKOCTH

29.01.2026

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOTO YUCIIa

02.02.2026

80

®opmyna Myaspa. Kopau n-oii crenenun




13 KOMIIJICKCHOI'O YHCJia

03.02.2026

HpI/IMCHeHI/Ie KOMIIJICKCHBIX YHUCECIT I

81 peneHust PU3NIECKUX U TEOMETPUIECKUX 04.02.2026

3a1a4
82 KonTtponsHas padota: "KomruiekcHbie

gyuca" 05.02.2026
83 HatypaJibHbIe ¥ 1IeTbIe Yrciia 09.02.2026
84 HarypanbsHbie u 1iemnpie uncia 10.02.2026
85 [TpuMeHeHHe MPU3HAKOB JACTUMOCTH

LEIBIX YHCE 11.02.2026
86 [TpuMeHeHHe MPU3HAKOB JACTUMOCTH

LEJBIX YUCEI 12.02.2026
87 [IpuMeHeHne MpU3HAKOB ACTUMOCTH

nenbix yncenr: HOJ[ u HOK 16.02.2026
88 [IpuMeHeHne MpU3HAKOB ACTUMOCTH

nenbix yncerr: HOJ[ u HOK 17.02.2026
89 [IpuMeHeHne MpU3HAKOB ACTUMOCTH

LIEJTBIX YKMCEJI: OCTATKH 110 MOTYITFO 18.02.2026
90 [IpuMeHeHHe MPU3HAKOB ACTUMOCTH

LEJIBIX YUCEI: OCTATKH 10 MOJYIIO 19.02.2026

[IpuMeHeHHe MPU3HAKOB ACTUMOCTH
91 LIEJIBIX YKCEII: aropuT™ EBKinaa s 94.02.2026

pelIeHns 3a/1a4 B LETbIX YHCIax
92 KonTtponpHast padoTa: "Teopus nenbIx

yucen" 25.02.2026
93 Cucrema ¥ COBOKYITHOCTb YPaBHEHHI.




PaBHOCHIBHEBIE CHCTEMBI 1 CHCTEMBI-
CICACTBUA

26.02.2026

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

02.03.2026

95

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX
YpaBHEHUU

03.03.2026

96

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEHN MppalMOHaIbHBIX
yYpaBHEHUU

04.03.2026

97

OCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
ypaBHEHUU

05.03.2026

98

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUU

10.03.2026

99

OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U
COBOKYITHOCTEH JIorapu(pMuueckux
ypaBHEHUH

11.03.2026

100

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapupMudeckux
ypaBHEHUH

12.03.2026

101

[IpuMeHeHHe CUCTEM K PELICHUI0
MaTeMaTUYeCKUX 3aJa4 U 3a/1a4 U3
pa3nuyHbIX 00JacTeil HAyKH U peanbHOM
KU3HU, UHTEPIpETalns NOTYyIeHHBIX
pe3yJIbTaTOB

16.03.2026




102

[IpuMeHeHne cUCTEM K PELLICHUIO
MaTeMaTUYECKHUX 3a/1a4 U 3aJ1a4 U3
pa3nu4HBIX 00JIacTeil HAYKH U PeabHOM
JKU3HHU, HHTEPIIpETALUs TOJTYy4CHHBIX
pe3yJIbTaTOB

17.03.2026

103

[IpuMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33]1a4 U3
pa3IMYHbIX 00JaCTe HAYKU U peallbHON
YKU3HHU, MHTEPIIPETALUs TOJTYy4eHHBIX
pe3yJIbTaToOB

18.03.2026

104

KonTtponbras padota: "Cuctemsr
palrOHAJIbHBIX, UppallMOHATIBHBIX
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
ypaBHeHUI"

19.03.2026

105

PannonanbHble ypaBHEHUS ¢ TapaMeTpaMu

23.03.2026

106

PanmonanbHble HEpaBEHCTBA C
rnapameTpamu

24.03.2026

107

PaI_[I/IOHaJ'IBHBIC CHUCTEMEI C IapaMETpaMu

25.03.2026

108

WppatnmonaisHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

26.03.2026

109

HppatmoHanbHble CUCTEMBI €
napameTpamu

06.04.2026

110

Iloka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C MmapaMeTpaMu

07.04.2026

111

ITokazaTenbHBIE CUCTEMBI C napamMeTpamMmu

08.04.2026




112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu

09.04.2026

113

Jlorapudmuueckne CUCTEMBI C
napameTpamMu

13.04.2026

114

TpuroHomeTpuuecKue ypaBHEHUs €
rapamerpamu

14.04.2026

115

TpuroHomeTpuueckre HEPABEHCTBA C
rapamerpamu

15.04.2026

116

TpUroHoMeTpUYECKNE CUCTEMBI C
rapameTpamu

16.04.2026

117

[TocTpoenune u ucciaeaoBaHue
MAaTeMaTHYEeCKUX MOJIEIEeH peaTbHbIX
CUTYalllil C TOMOIIBIO YPABHEHUH C
rmapaMeTpamu

20.04.2026

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peabHbIX
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI
C mapameTpamMu

21.04.2026

119

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKHUX MOJIENIel peabHbIX
CUTYaIU# C MOMOIIIbIO CUCTEM YPaBHEHHIA
C mapaMeTpaMu

22.04.2026

120

KonTponsnas pabora: "3anauu ¢
napameTrpamu"

23.04.2026

121

[ToBTOpEenue, 06061IeHNE,
cUcTeMaTu3anys 3Hauui: "YpaBHeHus"

27.04.2026

122

[ToBTOpenue, 06061IeHNE,
cUcTeMarTu3anvs 3Hauui: "YpaBHeHus"

28.04.2026




123

[ToBTOpenue, 060061ICHNE,
cUCTeMaTH3alus 3HaHUH: "Y paBHEHHUSL.
Cucremsbl ypaBHeHUI"

29.04.2026

124

[ToBTOpEeHue, 06001ICHNE,
cuctemaruzanus 3Hanuii: "HepaBencrna"

30.04.2026

125

[ToBTOpEHue, 06001ICHNE,
cuctemaruzanus 3Hanuii: "HepaBencrna"

04.05.2026

126

[ToBTOpenue, o6odIIEHNE,
cuctemaruzanus 3Hanuii: "HepaBencrna"

05.05.2026

127

[ToBTOpeHnue, 0600IICHNE,
cucreMarn3anus 3HaHui: "[IponsBoaHas n
e€ npumeHeHune"

06.05.2026

128

[ToBTOpEenue, 060611eHNE,
cucrtemaTtusanus 3Hanuii: "[IpousBoaHas u
€€ npuMmeHeHue"

07.05.2026

129

[ToBTOpEeHue, o6o0IIECHNE,
cucrtemaTtusanus 3Hanuii: "[IpousBoaHas u
e€ npuMmeHeHue"

11.05.2026

130

[ToBTOpEeHUE, 0600IICHNE,
cuctemaTusanus 3Hanui: "Murerpan u ero
npuMeHeHue"

12.05.2026

131

[ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3Hanui: "Oyuxuun'

13.05.2026

132

[ToBTOpEHUE, 0000IICHNE,
cucreMaru3anus 3Hanui: "Oynxuun'

14.05.2026

133

[ToBTOpeHnue, 06061IeHNE,
cucreMarusanus 3Hanui: "Oynkuun'

18.05.2026

134

Htoropas KOHTPOJIbHasA pa60Ta




19.05.2026

135 HroroBast KOHTpoOJBbHAS padoTa 1 1 90.05.2026
136 [ToBTOpEHME, O606HI€HI:IC, 1 0
cHCTEeMaTHU3alus 3HaHUH 21.05.2026
OBIIEE KOJJMYECTBO YACOB I10 136 10

[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh TOHATHUSMH: pPAalMOHATBHOE W JEHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI
12 BemonsaTe  apudmeTHdeckue — Omepaludu € pPaldOHAIBHBIMH U
' JeWCTBUTELHBIMU YHCIIaMHU
13 BEIMonHATE TpUOIMKEHHBIC BEIYUCICHHS, UCTIONB3YS TIPaBUIIa OKPYTIICHUS,
' JIeTIaTh MPUKHUIKY U OTICHKY pe3yabTaTa BEIYUCICHHIH
OmnepupoBaTh NMOHATHSAMH: CTEIEHb C IIETBIM ITOKa3aTelleM, CTaHIapTHas
14 ¢dopma 3ammcH JEWCTBUTENFHOTO 4YHCIA, KOPEHb HATYPaIbHOH CTEIeHH,
' UCIOJb30BaTh MOAXOAIYI0 (OPMY 3aIUCH JEHCTBUTEIbHBIX YUCEN IS
peleHus MPaKTUUECKUX 3a1a4 U IPEICTaBICHUS JaHHBIX
OmnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TaHT€HC IIPOU3BOJIBHOTO YIJIa;
1.5 WCTIONb30BaTh  3alMCh  MPOM3BOJBHOTO  yrja  4epe3  oOpaTHbIC
TPUTOHOMETPUYECKHE (PYHKLIUU
2 VYpaBHEHUS U HEPAaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJOE,
2.1 palMoHabHOE, UppalnoHalIbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
99 BbInonHATe IpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM U pelaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BbimonHaTe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBIPQ)KEHUII M pelaTh OCHOBHbIE THUIBI LENbIX, palMOHAIBHBIX U
UppalMOHAIIbHBIX YPAaBHEHUN U HEPABEHCTB
54 [IpuMeHsATh ypaBHEHHMS M HEPABEHCTBA JUIS PELICHHs MaTeMaTH4eCKUX
' 3aJa4 M 3a/1a4 U3 pa3IMnyHbIX 00JIacTel HayKu U pealbHON )KU3HU
MojenupoBaTh peajbHble CHTyalldM Ha S3bIKe anreOpbl, COCTABIAThH
2.5 BBIPQ)KEHUS, YPaBHEHUS, HEPaBEHCTBA IO YCIOBHUIO 3aJaud, UCCIEN0BaTh
HOCTPOEHHBIE MOJIENIN C MCIIOJIb30BaHUEM arapara ajareopsl
3 OyHKIMH U TpadUKH
31 OmnepupoBaTh MOHATUSAMU: QYHKIMS, COCOOBI 3aaHus (QyHKLINHU, 00JacTh

OTpeNeNieHuss W MHOXKECTBO 3HayeHMd (yHKIMH, rpaduk QyHKIHUH,




B3aMMHO 00paTHbIe (PyHKIUU

OnepupoBaTh NOHATHAMH: UYETHOCTh W HEYETHOCTh (YHKIMH, HYIH

32 (GyHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs ypaBHEHUN
3.4 CtpouTth U unTaTh rpadUKu TUHEHHOW (YHKINH, KBaAPATHIYHOW (YHKIUH,
CTETIEHHON (DYHKITUH C [EJIBIM MTOKa3aTeIeM
Wcnonb3oBate rpaduku  QyHKOUNA JUISS  KUCCICIOBAaHUS TPOIECCOB U
3.5 3aBHCUMOCTEH TpHU peIIeHUH 3a7ad W3 JAPYIHX YYEOHBIX IMPEIMETOB |
peanbHOM )KU3HH, BBIpaKaTh (POpMyIaMu 3aBHCUMOCTH MEXKIY BETMINHAMHU
4 Hauana matemaTnyeckoro aHanmsa
41 OnepupoBaTh MOHATHUSAMH: TIOCIEAOBATENBLHOCT, apudmerndeckas u
' reoMeTpUIecKast porpecCuu
42 OnepupoBaTh MNOHATUAMHU: OECKOHEUHO YObIBalOIlas TIeoMeTpudecKas
' Mporpeccus, CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON MPOTPECCUH
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb3oBaTh CBOWCTBA TMOCJIEAOBATEIBHOCTEM M MPOTPECCUd IS
' pelIeHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoOxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAI[UU HaJl MHOXKECTBAMH
Hcnonb3oBaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar JAjisi  ONUCaHUs
5.2 peabHBIX MPOIIECCOB U SIBJICHUH, MPU PEIICHUH 337a4 U3 IPYruX yIeOHBIX
MpeIMETOB
5.3 OnepupoBaTb  MOHATUSIMU:  OMpeEeNieHue, Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble nMpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHusi
pe3yJibTara
1 Yucna v BBIYUCIICHUS
OnepupoBaTh MOHATHAMH: HATypalbHOE, LI€J0€ YHWCIO; HUCHOIb30BaTh
1.1 MPU3HAKA JIEIUMOCTH LEJIbIX YHWCEN, pPAa3JoXKEHHe 4YHCIa Ha MPOCThIe
MHO>KHUTEIH JUTsl pElIeHUs 3a/1a9
1.2 OnepupoBaTh MOHSATUEM: CTETICHD C PAllMOHANLHBIM ITOKa3aTeIeM
13 OnepupoBaTh MOHATUSIMH: JorapudM 4ucia, AECATUYHBIC W HATypalbHBIC
' sorapruQMBI
2 YpaBHEHHS 1 HEPaBEHCTBA
2.1 [IpumeHsaTh CcBOICTBAa CTemeHW s MpeoOpa3oBaHUS  BBIPOKECHUH,




ONICPpUPOBATh TMOHATHUAMMU: TIOKA3aTCIIBHOC YPABHCHUC HW HCPABCHCTBO,
peuiaTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BeimonnaTe 1mpeoOpa3oBaHUs BBIPAKEHHM, COICPIKALINX JIOTapH(MBbI;

2.2 OTIEPHPOBATH TOHATHUAMH: JIOTapU(MHUUECKOE YpPaBHEHUE W HEPABEHCTBO;
pemaTh OCHOBHBIE THITBI JIOTApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB
2.3 Haxoautsb perienust npocTeHInX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHSATUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pELICHHUE;
2.4 UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN JJISl PEIICHUS IPAKTUYECKUX
3az1a4
25 Haxonuts pemenns npocTenmx CUCTEM U COBOKYITHOCTEN PallMOHAIIBHBIX
' YPaBHEHHMI U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTyallud Ha s3bIKe anreOpbl, COCTaBIATh
2.6 BBIPQKEHUS, ypaBHEHHS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 33JayH,
HCCIIEI0BaTh MMOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM amnmnapara ajareopsl
3 OyHKIMHN 1 TpaduKH
OnepupoBaTh TMOHATUSAMHU: [epHOAUYECKas (DYHKIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIMH, TOYKH SKCTpeMymMa (YyHKUMHU, HauOoJibllee U
' HauMeHblIlee 3HaueHUs (YHKUMU HAa MPOMEXKYTKE; HCIOJb30BaTh WX IS
rccneaoBanus QyHKINH, 3aJaHHOU rpaduKoM
OnepupoBaTh MOHATHAMH: TpadUKH MOKA3aTEIbHOH, JOorapuMHUIECKOU U
3.2 TPUTOHOMETPUYECKUX (PYHKIUH; wu300pakaTh HMX HA KOOPIAMHATHOU
IUIOCKOCTHU M UCIOJIb30BATh AJIS PEIIEHUs] YpaBHEHUI U HEPaBEHCTB
33 N3o0paxaTs Ha KOOPAMHATHON TIJIOCKOCTH TpapUKU JTUHEHHBIX YPaBHEHHI
' U UCIIOJIb30BaTh UX JUI PELICHUs CUCTEMBbl IMHEHHBIX YpaBHEHUI
3.4 Hcnonw3oBate rpapuku (QyHKUMHA 118 MCCIEIOBaHMUA IPOLIECCOB U
' 3aBHCUMOCTEH U3 JPYrux y4yeOHbIX TUCLMITINH
4 Hauana maTemaTruyeckoro aHanusa
OmnepupoBaTb NOHATUAMU: HENIpepbIBHASA (PYHKLUSA, IPOU3BOIHAS (PYHKIIUH;
4.1 UCIOJIb30BaTh T'€OMETPUUECKUN U (PU3MYECKUHA CMBICT IPOM3BOJHON JUIs
peleHus 3a1a4
4. HaxomuTh  mpoW3BOAHBIE  BJIEMEHTApHBIX  (YHKIUM,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IIPOU3BENICHHS], YACTHOTO (DYHKIIUI
Hcnonp3oBaTh  NPOU3BOAHYIO  JUId  MCcleloBaHMs  (QYHKIUMM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYyMbI, NPUMEHSATh PE3yJbTAaThl HCCIEAOBAHUS K
HOCTPOEHHIO IPahuKOB
44 Hcnonb30BaTh MPOU3BOIHYIO JUISI HAXOKJIEHUS HAWIYy4dLIErO pPELICHUS B
' IPUKIIAJHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTb MNOHATUSIMHU: TMEpBOOOpa3Has M HWHTErpai; MOHUMATh
' reoMeTpU4ecKuil 1 (pU3NUecKHii CMbICT HHTETpaja
46 Haxonuthk nmepBooOpa3Hble 3JIeMEHTAPHBIX (QYHKUUN, BBIYUCISATh UHTETPA

o ¢opmyne Hetotona — JleiiOHuia




4.7

Pemars MMPUKJIAAHBIC 3aa4i, B TOM YUCIIC COLMAJIbBHO-O3KOHOMHWYCCKOI'0 1
(bu3UYIecKOro XxapakTepa, CpeJIcTBAMU MaTEMaTHYECKOTO aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kox
1 Yucna v BIYMCICHUS
Panponanbupie  unciaa. OOBIKHOBEHHbIE M JIECATUYHBIE JPOOM, IPOLIEHTHI,
11 OecKOHEUHbIE MepuoIndeckre Apodu. ApupmMeTHuecKue onepanuu ¢ paioHaIbHBIMU
' qycliaMu, IpeoOpa3oBaHus YUCIOBBIX BhlpakeHuM. [IpuMenenue nqpobeii 1 npoueHToB
JUISL pEIIEHUs] MPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTPACiiel 3HAaHUW U PEaIbHOW KU3HU
JlelictButenbsHbIe Yrcia. PanrionansHpie U HppallMoOHaIbHbIE Yncia. ApupMeTHIecKre
1.2 | omepammu c AEHCTBUTEIBHBIMH YHUCIaMH. [IpuHOMIMKEHHBIE BBIYMCICHHS, TpaBUIIa
OKpPYTJICHUS, MPUKUJIKA U OLIEHKA Pe3yabTaTa BHIUYMCICHUN
Cremnens ¢ nenbiM nokaszareneM. CtanmapTHas (opma 3amucu JeHCTBUTETLHOTO YHCIIA.
1.3 | Hcmonp3oBaHue MOAXOISMIEH (OPMBI 3alUCH JICHCTBUTENBHBIX YUCEI ISl PEIICHUS
IIPAKTUYECKUX 3a1a4 U IPEICTABJICHUS JaHHbBIX
14 ApubmMeTnuecknii KOpPEeHb HATypaJIbHOW cTerneHu. JIeHcTBusS ¢ apupMETHYECKUMHU
' KOPHSMH HATypaJIbHOW CTEIICHU
15 CuHyC, KOCMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHACIIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 TosxecTBa v TOXKAECTBEHHBIC MPE0OpPa30BaHMS
99 [IpeoOpazoBaHKe TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' bopMybl
53 VYpaBHeHHME, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meron
UHTEPBAJIOB
2.4 | Pemenue nensix U ApoOHO-PALIMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 | Pemenue uppannoHaIbHbIX YPABHEHUH 1 HEPABEHCTB
2.6 | Pemenue TPUrOHOMETPUYECKUX YpaBHEHUN
57 [IpuMmeHeHNne ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a]a4 U 3a/1a4 U3
' pa3nUyHbIX 00JacTel HAyKH U peanbHOM KU3HU
3 OyHKIMH U TpadUKH
31 Oyukius, crnocobbl 3amanus ¢yHkuuu. I'paduk QyHknuu. BzaumHO oOpaTHBIE
' byHKIMH
3.9 OOnacte ompeneneHuss M MHOXKECTBO 3HaueHuWM ¢yHkuun. Hymm ¢yHkumu.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIIMH
3.3 | CrenenHas (QyHKIMS C HaTypaJIbHBIM U IIeJbIM MOKa3zareneM. E€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHs N-0ii cTeNeHN
3.4 TpuronomeTpuyeckass OKPYKHOCTb, OIPEACICHHE TPUTOHOMETPUYECKUX (DyHKIUN
' YHCIIOBOTO apryMEHTa
4 Hauana maTtemMatnueckoro anainmnsa
41 [TocnenoBarensHOCTH, CHOCOOBI 3aJaHUS  IOCIEAOBATeNbHOCTEH. MOHOTOHHBIC
' 0CJIEI0BATENLHOCTH
Apudmernueckass W TEOMETpPHYECKas TPOTPecCHH. beckoHeYHO yObIBaromias
4o | TCOMETpHYECKAd MPOTPECCH. Cymma OECKOHEYHO YOBIBAMOIIECH TIeOMETPUICCKOU
' nporpeccun. Dopmyia CIOXKHBIX MPOLEHTOB. VICIONB30BaHWE MPOTPECCHU IS
pElIeHHs pealTbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, omepanuy Haj MHOXecTBaMu. Jluarpammer Oinepa — Benna.
5.1 | IlpuMeHEHHE TEOPETHKO-MHOKECTBCHHOTO ammapara JUisi OINHCAHHS PEaTbHBIX
MIPOIIECCOB W SIBJICHUH, PU PEIICHUH 3a/1a4 U3 IPYTUX YU4COHBIX MMPEIMETOB
5.2 | Ompenenenne, Teopema, CIeJICTBHE, JOKA3aTSILCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna 1 BBIYUCICHUS
1.1 Harypanbnbie u nensie yncina. [Ipu3Haky 1e1MMOCTH HEeNbIX YHCes
1.2 Cremnenp ¢ pallMOHATIBHBIM MOKa3arenaeM. CBOWCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHPMBbI
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUH, COIEPIKAIINX JOTAPHPMBbI
2.2 [IpeoGpa3oBanue BbIpaKEHUH, COAEPIKALIUX CTEIICHH C PAllMOHAIBHBIM ITOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS! U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA
26 Cucrembl IMHEHHBIX YpaBHeHHH. PelieHne npukiaaHbiX 3aa4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH pPaIlOHATIbHBIX YPABHEHUN U HEPABEHCTB
58 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHUECKUX 3a]ad
' W 3aJ1a4 U3 pa3iINYHbIX 00JacTel HAyKHu U peabHOM KU3HU
3 OyHKIMU U TpaduKu
Oynkuus. [lepuonmyeckne ¢yHkuun. [IpoMEeXyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 Makcumymbl W MUHUMYMBI GyHKkuuu. HawuOonbliee W HauMeHbIllee 3HAYCHHE
(YHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBONCTBA U rpaduKu




3.3

[Toxa3zaTtenbHast u norapudmuyeckas QyHKINN, UX CBOWCTBA U TPaPUKH

3.4 Hcnons3oBanue rpagukoB (GyHKIUH 1T pelIeHUs] ypaBHEHHUH U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadgukoB PyHKIUH 11 UCCISTOBAHUS TIPOIIECCOB U 3aBUCHMOCTEH,
3.5 KOTOpBIE BO3HUKAIOT MpPU PpEIICHUH 3a7ad W3 JPYIUX Y4YeOHBIX MPEIMETOB H
peanbHOM )KU3HU
4 Hauana matemaTnyeckoro aHanusa
4.1 HenpepeiBabie pyHKIMH. METO HHTEPBAJIOB /ISl pEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHON
43 [IpousBonHbie 3neMeHTapHbIX QYHKUIUNA. DOpMyNbl HaX0XACHHUS MPOU3BOJAHOMN
' CYMMBI, IPOU3BEJCHUSI U YACTHOTO (YHKIIMM
[IpumeHeHne MNPOU3BOJHOM K HCCIEAOBAHMIO (PYHKUMH Ha MOHOTOHHOCTh H
4.4 skcTpeMyMbl. HaxosxaeHne HanOoJsbLIero M HaMMEHbLIEro 3HaueHUs (QyHKIMM Ha
OTpe3Ke
[IpumeHeHre MPOU3BOIHON ISl HAXOXKIACHUSI HAWITYYIIEro pelieHus B MPUKIaIHbIX
4.5 3aMauax, JUISl OMpEACNIeHUs CKOPOCTH TIporecca, 3aJaHHOTO (OpMYIOH WU
rpaduxkom
4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX
47 WuTerpan, ero reomerpuueckuil U (pu3nuecKkuil cMbIci. Brluncienue nHTerpana mo

dbopmyne Hetorona — JleitOanma




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHoOMa, TeopeMa, CIIeJCTBUE, CBOWCTBO, NPHU3HAK, JIOKA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXXACHUA IIPpHU PCIICHUHN 3a/a4, OLICHUBATH
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMd HaJ MHOXKXCCTBAMMU;
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB M SIBJICHUH U MPH PEUICHUH 337134, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh IMOHATUSAMH: HAaTypalbHOE YMCIO, LEN0E YHCIIO,
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 10 MOJYJIIO, PALMOHAJIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
YuCceNl, YMEHHE HCI0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHbIIUI 00t
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3aa4; 3HAKOMCTBO C Pa3JIMYHBIMM TO3UIIMOHHBIMH CHCTEMaMHU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQXEHUI CO CTemeHsIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI mnporpeccust, TCOMETPUUICCKAA




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/aBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hclia, (QopMa  3amucHd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
MOHATHSAMM:  MaTpuua 2X2  u  3x3,  onpenenuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: pallMOHAJbHbIE, HpPpALMOHAIbHBIE,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
yYpaBHEHUS M HEPaBEHCTBA, HX CHUCTEMbl; YMEHHE OIEpUPOBATH
MOHATHSIMHU: TOXKJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHKe, YypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTh
ypaBHEHUMN, HEpPAaBEHCTB M CHCTEM; YyMEHHE peniarb ypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA MW CHUCTEMBl C [apaMeTpOM; IPUMEHATH
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 (YHKIHUHU, OrPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTh
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(u3nuecKuii CMBICI TPOU3BOAHOM, MepBOOOpasHas, OMpPENeIEHHBII
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 MPOU3BOJHYIO JJs UCCIEAOBaHHUS (YHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
pelleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-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 (yHKIUS,
KoMno3uiusl (pyHKIMA, JuHEHHAas GYHKIUSA, KBaIpaTU4Has QYHKIUS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpPapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHus  TpagukoB  (YHKIHUH,
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;
HCII0JIb30BaTh CBOMCTBA U rpauku (YHKUUN Ui pelleHus 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 JBIDKEHHE, paboTy, CTOMMOCTh TOBAapOB
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 pPE3yIbTaTOB, YMEHHUE MOJEIHPOBATH
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 MOHATHSMU: cpeiHee apupMeTHUecKoe, MeIuaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYCHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA pealbHBIX MPOIECCOB U SABIICHUH; MPEACTABIAThH
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 AHUAr'PaMM paCCCUBAHUS U JIMHEHHOM perpeccun

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOeE

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




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(GopMyNBl CIHOKEHHS W YMHOXKEHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, (opmyny bepHymnu, komOuHaTopHbIE (DAaKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIWW  paclpeieiieHus 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; yMEHHE TIPUBOJIUTH TPUMEPHI TPOSIBICHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHWHATOpHBIE (aKThl U PACCY)KACHUS [UIS PEIICHUs 3a7aad; OIECHUBAThH
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, CKpelUBaoLIUecs IpsMble, TapauieIbHOCTh 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 IJIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh IpPU pEIICHUU
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 IIPAKTUYCCKUC 3a/1a4n
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YMeHue onepupoBaTh MOHATUAMHU: IUIOIIAAL (GUIYpbl, 00BEM (GUrYypHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, napamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
IOBEPXHOCTH NHPAMUbI, TNPHU3MBI, KOHyca, IMIMHApa, 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; YMEHHUE 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 OMpeaeseHHs U3y4aeMbIX (HUTyp, BBIABUTATh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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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
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HNPAMOYIOJibHAad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC MPOU3BCACHHUC, YIOJd MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTopHHﬁ n KOOpI[I/IHaTHHﬁ MCTOJ

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKH B M3YYEHUH TNPUPOJHBIX U OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneublie u nensie uyncna. [Ipu3Haky qenuMoCTy HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenens ¢ 1enbpIM nokaszarenaem. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETeHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. ApudmeTrndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIIa OKPYIJICHUS, PUKHUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia CUCTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3anaHust ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHMd ¢ynkumu. Hymm ¢yHkomu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IpousBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbIEro 3HaYeHUs (YHKIUHM Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOk€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHaTs! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. Anrebpa u Hayalla MaTeMaTuyeckoro ananusa; 10 kiacc.
yrayonenHoe ooyuenue Mepsnsik A.T'., Homuposckuit 1. A., [Tonsakos B.M.; nox
penakiueit [lononsckoro B.E. O01iecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Wznarensckuii uentp «BEHTAHA-I'PA®»; AkunonepHoe 00111ecTBO
«M3parenscTBO «IIpocBemieHne»

* Maremaruka. Anrebpa u Hayajla MaTeMaTuyeckoro ananusa; 11 kmacc.
yrayonenHoe ooyuenue Mepansak A.T'., Homuposckuii 1. A., [Tonskos B.M.; ox
penakmueit [Tomonbckoro B.E. O01iecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp «BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

Marematuka: anrebpa 1 Hayalla MaTEeMaTUYECKOTO aHAIN3a, TEOMETPHS
Anre0pa u Hauajga MaTeMaTHYECKOTO aHAIN3a

10-11 xmacc yrmyOnéHHBIN ypOBEHB

Meronnueckue pekoMmeHaanuu k yaeonuky A. I'. Mepanska,

. A. Homupogsckoro, B. b. ITonsikosa.

VYyebnoe uznanue bymko E. B., Mep3msik A. T'., Ilononckuit B. b., Axup M. C.

AO «M3nparensctBO «IIpocBenienne



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
https://fipi.ru/

https://resh.edu.ru






