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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nmporpamMmma yueOHOTO Kypca « Anredpa v Havyalla MaTeMaTUYECKOTrO
aHanM3ay yriiyoJieHHOro ypoBHs s oOydaronuxces 10 —11 knaccoB pazpaborana
Ha OCHOBE:!

— @epnepanbHoro 3akoHa Poccuiickoit @enepannn ot 29.12.2012 Ne 273— @3
«O0 oOpazoBanuu B Poccuiickoit ®enepauuu», ¢ H3MEHEHUAMH U
JIOTIOJTHEHUSIMU;

— (QeaepanbHOro rocyJapCcTBEHHOr0 00pPa30BATENBHOIO CTAHIAAPTa CPEIHETO
oOmiero oOpa3oBaHusi (Mpuka3 MwuHHCTEpPCTBa OOpa30BaHUS M HAYKH
Poccuiickoit ®@eneparuu ot 17.05.2012 Ne 413 «OO06 yTBepkACHUH U
BBEJICHUN B JeicTBUE (eaepaibHOro 00pa3oBaTEeIbHOrO CTaHJapTa
CpelHero o01ero o0pa3oBaHusi»), C USMEHEHUSIMU U JOTIOJTHEHUSIMU;

— mnpukaza Munnpocsemenuss Poccum ot 18.05.2023  Ne371  «O6
YTBEpKJEHUN (eaepalbHOil  00pa3oBaTeIbHON MPOTPAMMBI  CPEIHETO
o01rero oOpa3oBaHUs»;

— mnpukaza Munnpocenienus P® ot 22.03.2021 Ne 115 «O6 yTBepkaeHUH
[Topsiaka opraHu3alMu U OCYLIECTBIEHUST 00pa30BaTENbHON J1€ATEIbHOCTH
[0 OCHOBHBIM 00111€00pa30BaTEIbHBIM MporpaMmMaM - 00pa30BaTEIbHBIM
nporpaMmaM HayaJIbHOTO OOILEro, OCHOBHOI'O OOIIEro U CPpeAHEro oOLIero
o0pa3oBaHUsY;

— ¢enepanpHOM pabodeit mporpaMMEl 1o anredpe (yriayoJIeHHBIH YPOBEHbD) ;

— Konuenmuu pa3Butus MaTeMaTH4e€CKOro o0pa3oBaHuUs;

— CII 2.4.3648-20 «CaHuTapHO-3MUJACMHUOJIOTHYECKUX TpeOOBaHUN K
OpraHu3alMsIM BOCHUTAHUS U OOyYeHUs, OTAbIXa U O3AOPOBICHUS JETel U
MOJIOJICKH», YTBEPKACHHBIX ITOCTAHOBJIEHUEM TJIABHOTO CAHUTAPHOTO
Bpaya ot 28.09.2020 Ne 28;

— CanlluH 1.2.3685-21 «['urnennueckre HOPMATUBELI U TPEOOBAHUS K
oOecrieueHnto 6e30nmacHOCTH U (Uau) O€3BPEAHOCTH ISl YeTIOBEKa
(bakTOpOB cpeabl OOUTAHUS, YTBEPKIAECHHBIX TOCTAHOBJICHUEM TIIaBHOTO
canuTapHoro Bpaya ot 28.01.2021 Ne 2;

— denepanbHOrO0  TEpeYHS  y4YEOHWKOB,  YTBEPXKICHHBIH  MPUKA30M

Munnpocsewmenust Poccun ot 21.09.2022 Ne858;

— VYuebHoro miana cpearero odmiero oopazoBanus MbOY «COIL NeSy;

— Tlomoxxenus o pabodeid mporpaMme IO Y4eOHOMY TIPEAMETY, Kypcy,
TUCIUILINHE (MOIYJIIO).



VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3a» SBISICTCS
OJIHUM M3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHsbl, GopMUpyeT
JIOTUYECKOEe M aOCTPAKTHOE MBIIUICHHE 00Yy4YalolUXCcsi Ha YpPOBHE, HEOOXOAUMOM
JUIS OCBOEHUSI UHPOPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
qucuuIuiiH. B pamkax naHHoro ydeOHOro Kypca OOy4aroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM HayKH, KOoTopas (QOopMyIupyeT CBOHU
JOCTHXKEHUSI B MaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjajblBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUHU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJECHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi oBiajicHUE aOCTPAaKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajdu3a pa3BUBACT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKa3bIBaTh
YTBEPKACHUS C TIOMOIIBIO WHIYKIHMU U PacCykAaTh JCTYKTUBHO, UCIIOJIL30BaTh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHHE W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xone usywyenus ydyeOHOro Kypca «Anrebpa ¥ Havaja MaTeMaTHYECKOIrO
aHanM3a» OOydYarolIrecs MOJy4YaloT HOBBIM OIBIT PEIICHUs NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMaTUUYECKUX MOJEJIEN pealbHbIX CHUTYaIHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMAaTUHYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbili Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcsi KakK uepe3 y4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(GbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYIOMeH MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtonmkm oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaIM3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAI O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIIEIICHBI CIEIYIOLIUE COJIepKATEIbHO-METOAMYeCcKre TuHuu: «Hucna
U BhIUHCTCHUN», «DYyHKIIMU U Tpadukm», «YpaBHEHHs] U HEpaBeHCTBa», «Hauama
MaTreMaTH4ecKoro aHaiamsa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE
COJIEPKATENIbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUHM JBYX JET



o0y4yeHUss Ha YpPOBHE CpEIHEro oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JaHHBIA
yu4eOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBeAMHSIET B cebe
COJIep)KaHUE HECKOJIBKUX MAaTeMaTHMYeCKUX MAWCUUIUINH, TaKUuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM armapaToM, Y HUX MOCIE0BATEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHUYECKYyI0 MOJeNb pealbHOU
CUTYaIlH, PUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHHUU y4eOHOTro Kypca, s
peIIeHUsI CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MaTeMaTHYECKOW 3a71auu, a 3aTeM
MHTEPIPETUPOBATH CBOH OTBET.

ConepxarenbHO-MeTOAMYEeCKasT TUHHS «UuclIa U BBIYUCICHUS» 3aBepIacT
(GopMupoBaHUE HABBIKOB HCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanus oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOS MCIOIB30BAHHUE Pa3TMYHBIX
dopMm 3ammcu 4Ymcia, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTIKEHHBIC
BBIYUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHHUS, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATypPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My CIEIMUPUIECKUEe 3aJayd W Olepalyd: JeJICHUe Haleo,
OTIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IIEJIBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apU(METHICCKHE ONEPAIiU, a TaKKe
U3BJICUCHUE KOPHS HATypaJIbHON CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieqoBaTeIbHOMY paCIIUPCHHIO Kpyra HUCIHOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH HX NMPUMCHCHHS JJIS PEIICHHUS PA3IMIHBIX 3a]ad
(GopmupyeTcsi npeAcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpETHU3alHsL.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcss Ha MPOTSIKEHUU BCETO
oOyueHHUs Ha YpOBHE CpeIHEro oOIIero oOpa3oBaHuUs, MOCKOJIbKY B KaXKIOM
pasgene Ilporpammbl TMperyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aroliMecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PEIIECHHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEpaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepkamux mnapaMmerpsl. [lomydeHHbIE yMEHMSI HIMPOKO HCHOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HAauOOJBIINX M HAaWUMEHBIINX 3HAYCHUN (YHKIUH.



JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHU,
collepKallluX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIIUICHUSI O0OydJaromuxcs, (GOPMUPYIOTCS HABBIKK JETYKTHUBHBIX
paccykiaeHuil, paboTbl ¢  CUMBOJBbHBIMH  (opMamu,  MpPEICTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPABEHCTB. Aniredpa
npemiaraet d(PQGEeKTUBHbIE HMHCTPYMEHTBI JJI PEIICHUs] TPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HATJISAIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTH KaK
sI3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUA «DyHKIMM U TpaduKU» TECHO
NeperieTaeTcsl ¢ JPYruMU JUHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEIbHOCTh U3YUEHUsI MaTepuana. M3yueHue creneHHoi,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl peuieHus 3a7ad U3 APYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OGonblioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyIaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHoU. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHAJIOTHH.

ConepxartenbHass nuHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PaCIIMPUTh KPYyr KaK MaTEeMaTHUYECKUX, TaK U MPUKIAAHBIX 3ajad,
JOCTYITHBIX OOYYAIOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpaduku  CIOXKHBIX (YHKIUNA, ONPENeNsiTh HMX HauOOJbIIME W HAUMEHBIIHE
3HAUEHUs, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
yCKOpeHus1 IpoueccoB. JlaHHasg coaepxareibHas JMHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4dllee pPENIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHalln3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIBbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHIO YMEHHUH pAaCIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HaIKT O
BBIJTAIOIIMXCA PE3yJIbTAaTaX, IMOJYYEHHBIX B XOJE pPA3BUTHA MAaTEMAaTUKH Kak
HayKH, 1 00 UX aBTOpax.



ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTEeMAaTHYEeCKON JOTuKku. TeopeTHko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIbHOU MaTeMaTUKHU
W TpeasiaraloT Hauboyiee YHUBEPCANbHBIM SI3bIK, OOBEIMHAIOUIMN BCE pa3leibl
MaTeMaTUKU W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIE MaTeMaTUYECKHE
JUCHUUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHON MaTEMaTHKU U HUCMOJIb30BaTh €ro JUIsl BHIPAXKEHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT MpPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJIEJOBaHUE OMNPEACIEHHBIM
OpaBWiaM  TOCTPOEHUS  JOKa3aTelIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJIEHUSI Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbHIE IMPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABLIKOB IIOCTPOCHUS MOJCNIEH peaqbHbIX
CUTyallui, WCCIeIOBaHUS JTHX MOJIeJied ¢ TMOMOIIBI0 amnmapara aiareopbl u
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3amad. [lpu
pEIIEHUH  pealbHbIX  MPAaKTHYECKUX  3ajJady  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUs BCeX TeM yueOHOro Kypca «Anredpa u Hayana
MaTE€MaTHYECKOTO aHAIN3a.

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



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBI YPOBEHb) HA VYPOBHE CPEJIHET'O OBILETO
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
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 acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpLIaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HANPaBJIEHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMAaTHYEeCKUX 3HAHWN IS pelieHus 3agad 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  pa3BUTUsA HAyKd W  OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYID M HCCIIEIOBATEIbCKYIO JEATEeIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIHPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATENIbHBIC, CAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHSI M BHIBOIHI,

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



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

HCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

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

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OPOBENEHHOTO  HAOIOJEHUs, HCCIEIOBaHUS, OLEHUBATh  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

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

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs PEIICHUS 3a1a4H;

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

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

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIIEHHUsSA, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

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

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (POpMAT BBICTYIUICHUS C Y4YETOM 3a1a4
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.



PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE JAeiicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
yu€TOM HMMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yIbTAaTOB, BIA/IETh
crnocobaMu CaMOMNPOBEPKH, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHus
MaTeMaTUYeCKOW 3a/1auH;

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

OILICHUBATh COOTBETCTBHUE PE3YNIbTATA IIEIH U YCIOBHIM, OOBSICHITH IPUINHBI
JTOCTY)KCHUS WU HEJAOCTHKECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHON M WHIVMBUIYAIBHON
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBI pabOT, JOroBapuBaThcs, OOCYKIAaTh TWpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIbKHUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOMIMUN MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOy4arouiuiicss MOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajaa MaTEMaTHIECKOTO aHATH3a !

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHANIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIb JCHCTBUTEIBHOTO YUCIIA,

MPUMEHSATh JPpOOM W TPONEHTHI IS PEIICHHUS TPUKIAAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOMW KU3HU;



MPUMEHSATh NPUOIMKEHHBIE BBIYMCIICHUS, IPaBUiIa OKPYTJIEHUs, IPUKUIKY U
OLICHKY p€3y/IbTaTa BEIYUCIICHUM;

CBOOOJHO OMNEpUpPOBaTh TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCII0JIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCU JAEHUCTBUTENBHBIX YHCEI ISl pEeLICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATHEM: APUDMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM OKa3aTeJeM;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMU: JIOTapu(dM YHCTA, JACCATHUYHBIE WU
HaTypaibHbIE JTOTapu(pMBbI;

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

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

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHATUSMU: TOXKAECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIIeHUs palMOHAIbHBIX W APOOHO-
pallMOHANIBHBIX YPAaBHEHHMM, IMPUMEHSATh METOJ] HWHTEPBAJIOB JUISl PELICHUs
HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH MOHSATUAMH: MHOTOUJIEH OT OJHOW IEepPEMEHHOI,
MHOTOWIEH C MeJbIMH KO3(P(UIMEHTaMH, KOPHU MHOTrOYJICHA, TNPUMEHSThH
JIeJICHHE MHOTOYJIEHa Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pELLIeHUs 3aa4;

CBOOOJTHO OMEpUPOBATH TOHATUSIMH: CHCTEMa JIMHEWHBIX YpaBHEHU,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHHS,
IIPUMEHATh ONPENCINUTENN JUIsl PELICHUS CHUCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIIUPOBATH PEAIBHBIE CUTYallMU C MIOMOILBIO CUCTEMBI JIMHEWHBIX YPaBHEHUN,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MAaTpHIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJIYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH MPEOOPA30BAHMS UNCIOBBIX BBIPAKEHUH, COAEpKAIINUX CTETIEHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;



CBOOOIHO OMEpUPOBATh MOHSATUSMHU: HPpPAIMOHAIBHBIC, MOKAa3aTEeIbHBIE U
JorapuMUUECKUEe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PaBHOCHIBHBIX
MEPEX0/I0B WU OCYIIECTBIISS IPOBEPKY KOPHEH;

MPUMEHATH OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI AJisl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKECHUII,

CBOOOIHO ONEpUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE ypaBHEHHE,
OPUMEHATH  HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHHIA;

MOJICTMPOBATh pEajbHBbIE CHUTYyallMH Ha S3bIKE aireOpbl, COCTaBISThH
BBIDQKCHUSA, YpaBHEHHs, HEPaBEHCTBA TI0 YCJIOBUIO 3aJadd, HCCIECI0BAThH
MOCTPOSHHBIE MOJIETN C MCIIOJIb30BaHUEM amapara aireOpsi.

DYyHKIUM U TPAaPUKU:

CBOOO/IHO OTEPUPOBATH MOHATUSAMH: (PYHKIIHS, CTIOCOOBI 3aaHus (PYHKIINH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMS (YyHKIUH, rpaduk QyHKIUH,
BBITIOJTHATH JJIEMEHTapHbIE TIpeoOpa3zoBaHus TpaduKoB HYHKITH;

CBOOO/IHO OIEPHPOBATh MOHSATUSAMHU: O0JACTh ONPEICICHUS W MHOKECTBO
3HaYeHWH (PYHKINU, HYJTU QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJIHO OINEPUPOBATh TOHATHAMH: YETHBIE M HEUYETHBIE (YHKIIUH,
nepuoaudeckue QyHKIHMHU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (YHKIHHA, HauOoJbIlIee W HaWMMEHbIllee 3HauyeHue (QYHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: CTENEHHAs (PYHKIMS C HATypalbHBIM U
[EJNBIM TOKa3aTesneM, TpaduK CTENneHHONW (YHKIMU C HATYpPaJIbHBIM M IEJIBIM
mokazaTeneM, rpaduK KOpHs N-OM CTeleHW Kak (yHKIHUH OOpaTHOW CTENEHU C
HATypaJIbHBIM MOKa3aTeNIeM;

OIEpUPOBATh TOHATHAMU: JUHEHHAs, KBaJpaThyHas U JAPOOHO-IMHEHHAS
(GYHKIIUH, BBITOTHATD AJIEMEHTAPHOE UCCIIEIOBAHNE U TTOCTPOCHUE X IPAPHUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSMHU: IOKazaTelbHas W JIOTapupMUUecKast
(GyHKIIMU, WX CBOMCTBA U TrpadUKH, HCIOIB30BaTh UX TpaduKu ISl pelieHUus
YpPaBHEHUN;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
oIpeieseHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCTOJb30BaTh Tpaduku (QYHKIMA [ HCCIENOBAaHUS MPOILECCOB |
3aBHCHMOCTEW MpHU pPEHICHUH 3aJad U3 APYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIPAXKATh (OPMYJIaMU 3aBUCHUMOCTH MEXK/y BEIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEpUPOBATHh MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi FTEOMETPHUUECKas MPOrpeccusi, TUHEHHBIN U



AKCIIOHEHIMATBHBIN POCT, (OpMyna CIOXKHBIX MPOLIEHTOB, UMETh MPEJCTaBIICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCHM I PpEUICHUs pealbHbIX 3aJad MPHUKIAJHOrO
XapakTepa;

CBOOOJIHO OIEPUPOBATH MOHATUSIMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIpPAaHWYEHHBIE IOCIEJ0BATEIIbLHOCTH,
MOHUMAaTh OCHOBBI 3apOXJACHUS MATEeMAaTHUYECKOro aHajlM3a KakK aHaiau3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO OIEpPUPOBATHh TMOHATUAMH: HENPEpPhIBHbIE (PYHKIUHU, TOUYKH
paspsiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OMNEpPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEepbIBHAs Ha OTpeE3Ke,
NPUMEHSTh CBOMCTBA HENMPEPBIBHBIX (PYHKIMH JJI pelIeHus 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
dyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCTSTH TPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU
IBYX (DYHKIIM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUM U (PU3UYECKHM CMBICT MPOU3BOJAHON IS
pelieHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMNEpUPOBaTh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAaHUS PeasIbHbIX
IPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 APYTUX yUeOHBIX MTPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: OIpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KA3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHHsI 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce oOydarOmMICS TOJYYUT CIICIYIOIIHE
peIMeTHbIE Pe3yJIbTaThl MO OTIAEIbHBIM TeMaM pabouell mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTEMAaTUYECKOTO aHAIN3ay:

Yuciia ¥ BHIYUCTICHUSA:

CBOOO/IHO OMNEpUpOBaTh MOHATHSAMH: HATypaJlbHOE U 1LEJI0€ YHUCIO,
MHO’KECTBA HATYpaJbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BAaTh MPU3HAKH JEIUMOCTU
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKina;

CBOOOIHO OMEpUpOBaTh MOHATHEM OCTAaTKa IO MOAYJIO, 3alHChIBATh
HaTypaJIbHbIC YUCJIa B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOIHO ONEpPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUJIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHUCIA B anreOpandeckoil u



TPUTOHOMETPUUECKON (PopmMe, BHIOTHATh apu(PMETHUECKHUE OMEepaIluy ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATH MOHSITUSIMHU: HpPpaAlMOHATBHBIC, TOKa3aTelbHbIE U
JorapuMUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TOHSATHUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAauMmble  (HOPMYNBl IS pPEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYIMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYNMHOCTEW pallMOHAIBHBIX, UPPALMOHATBHBIX, TTOKA3aTCIbHBIX U
norapuMUYECKUX YpaBHCHUI U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppalMoOHAIbHBIE, MOKa3aTeJbHBIE,
norapumMuyeckue W  TPUTOHOMETPUYECKHE YpaBHEHHUS] U  HEPaBECHCTBA,
cojepKalue MOIYJIu U MapameTphl;

NPUMEHSTH rpaduyecKre METOIbI JJIA PElIeHUs YPaBHEHUN U HEPaBEHCTB, a
TaKXe 3a7a4 C IapaMeTpaMu;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAXXCHMS, YPAaBHEHHUs, HEPABEHCTBA M MX CHUCTEMBbl II0 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJENHM C HCIOJb30BAHUEM armapara ainreopsl,
UHTEPIIPETUPOBATH MOJIYUYEHHBIN PE3YJIbTAT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIOZUIMK (PYHKIIUH C TOMOINBIO BJIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTh TEOMETPHUYECKHE O00pa3bl ypaBHEHHWH W  HEPABEHCTB Ha
KOOPAMHATHOM IIJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh TMOHATHSIMHU: TpaQUKA TPUTOHOMETPHUECKHUX
dynKImi;

OPUMEHATh (QYHKIMU 11 MOJEIMPOBAHMUS W WCCIEIOBAHUS PeaTbHBIX
MIPOLIECCOB.

HayaJjia MmaTeMaTH4€CKOr0 aHAJIU3A:

UCTIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHMs (DYHKIIMM HA MOHOTOHHOCTD
U OKCTPEMYMBI;

HaXOAUTh HAHOOJbIIIEe M HANMEHbINIEE 3HaUCHUsT QYyHKIIMHA HEMPEPHIBHOM Ha
OTpE3KE;



WCIIOIB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIY4dlIEro pPELICHUS B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLMAJIbHO-)KOHOMHYECKMX, 3ajadax, JuJIs
ONIpENIENICHUs] CKOPOCTH U YCKOpPEHHsS Ipolecca, 3aJaHHOro (opMyJaoW WM
rpadukom;

CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIH
MHTErpaj, HaXOAWUTh IEepPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKIUMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuia;

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

UMETh MPEICTABIECHUE O MaTEMAaTHYECKOM MOJIEIIMPOBAHUHM Ha MpPUMEPE
cocTaBlieHUs TudPepeHIMaTbHBIX YPaBHEHUH;

pemaTe NpUKIaJHbIE 3aJ1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOT0 aHAJIN3a.



COILEPKAHUE 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 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble 4ncna. PanuoHanbHbIE W HUPPANMOHAIBHBIE YHUCIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaXoAsIIeH GOpMBbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHHS MPAKTHIECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

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

Jlorapudgm uymcna. CpoiictBa jorapudma. JlecsiTUUHbIE W HaTypajbHBIC
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEeHUs1. PaBHOCWIIBHBIE YpaBHEHHS W YypaBHEHUs-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 be3y. MHorowiessl ¢  LEIBIMH
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEUHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lad M 3aJady U3 pa3NuyHbIX 00JlacTeld HayKHM W peajbHOM
KU3HU.

DYyHKIUHA U TPaPUKHU

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

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiiee 1 HauMeHbllee 3Ha4eHUsI PYHKIIUU Ha TIPOMEXK YTKE.

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

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYPaJbHBIM [TOKA3aTEIIEM.

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

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B peajibHbIX IMIpPOLIECCaX U SIBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
IIOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MaTeMaTHYECKOrO aHajlu3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

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



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHHUS HEpaBeHCTB. lIpuMeHeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOT'O U KOMITO3UIIMK (PYHKIUH.

MHoxecTBa U JIOTMKA

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

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

KommuiekcHpie uwucna. AnreOpandeckas W TPUTOHOMETpHUYECKas (HOPMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn u3 KOMIUIEKCHOTrO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JJIsl pelieHus] GU3MUeCKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCKux HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajJad W3 Pa3IMYHbIX 00JacTel HayKu M pealbHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

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

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'padprueckre mMeTonbl pelieHHs ypaBHEHHMH W HepaBeHCTB. [ 'paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

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

Havana MmaTeMaTH4ecKOro aHajamusa

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajadax, JJIs ONPEAEIICHUs] CKOPOCTM U YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

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

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana mo ¢gopmyne Hotorona-JlelOuuna.

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

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



TemaTnuyeckoe MIAHKPOBAHUE COCTABJICHO € Y4€TOM padoueii MporpaMMsl
BOCIIUTAHMSA U peaju3yeT BOCIMTATENbHBIH NOTEHIHMAJ B CJIeAYOIINX
(popmax:

¢ 100YXJIeHHEe 00yJarouIuxcsi COOMI0AaTh Ha YPOKE OOLIETPUHSITHIE HOPMBbI
MOBEJICHMUSI, TIPaBuUiIa OOIIEHUSI CO CTAPIIUMHU (T1€1aroru4ecKuMu pabOTHUKAMU)
Y CBEpCTHUKAMHU (00yYarOIIUMUCS ), MPUHITUIIBI Y4eOHON AUCIUTIIIUHBI U
CaMOOpIraHHU3aluy;

® [IPUBJICYEHUE BHUMAHHUA 00YYaIOIIMUXCS K IEHHOCTHOMY aCIEKTy U3y4aeMbIX
Ha YpOKax MpeMETOB, SIBJICHUI, COOBITUN Yepe3: JEMOHCTPALIMIO 00yYatoIUMCS
OPUMEPOB OTBETCTBEHHOT'O, TPAXAAHCKOTO MOBEACHUS, IPOSBICHUS
YeJIOBEKOJI00Us U 0OpocepIeYHOCTH; 0OpallieHne BHUMaHUs Ha HDAaBCTBEHHbIE
aCIEeKThl HAYYHBIX OTKPBITUN, KOTOPbIE U3YYalOTCsl B JAaHHBIM MOMEHT Ha YPOKE;
Ha JiesiTeliel HayKu, IOJIMTUKOB, CBSI3aHHBIX C U3yYaeMbIMH B TAHHBIA MOMEHT
TEMaMH, Ha TOT BKJIaJl, KOTOPbII OHM BHECIIHM B PAa3BUTHE HAIlIeW CTPaHbI U MUPA,
Ha JIOCTOMHBIE MOAPAXKAHUS TPUMEPDI UX KU3HU, HA MOTUBBI UX MOCTYTKOB;
UCIIOJIb30BaHKE Ha YpoKax WH(OpMaIKK, 3aTparuBaroiell BaXKHbIe COIMATbHbBIE,
HPABCTBEHHBIE, STUYECKHE BOIIPOCHI;

® JICTI0JIb30BaHNUE BOCIIUTATEIbHBIX BOBMOXKHOCTEH COJIep:KaHus y4eOHOTO
npenmMeta st GOpMHUPOBAHUS Y 00YUAIOIIUXCS POCCUHUCKUX TPAAUIIMOHHBIX
JTyXOBHO-HPABCTBEHHBIX U COLIMOKYIBTYPHBIX IIEHHOCTEN Yepe3 moa0op
COOTBETCTBYIOIUX TEKCTOB JJI U3YUYEHUSI, TPOOIEMHBIX CUTYaLIUH JJIst
00CYXEHHUS B KJacce;

® UHUIIMUPOBAHKUE OOCYKIEHUH, BEICKA3bIBAHUI CBOETO MHEHHSI, BRIPAOOTKH
CBOETO JIMYHOCTHOTO OTHOIICHUSI K U3Yy4aeMbIM COOBITUSIM, JIUIIAM;

® BKJIFOUEHHUE B YPOK UTPOBBIX MPOLEYP, KOTOPhIE TOMOTAIOT MOAIEPKATh
MOTHBAITUIO 00YYAIOUTUXCS K MOJYYCHUIO 3HAHWM, HaJa)KMBAHUIO MTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOLIEHUH B KJIACCE, IOMOTAl0T YCTAHOBIICHUIO
100poXkKenaTeIbHOM aTMOC(EpbI BO BpEMS YPOKa;

® IPUMEHEHHNE Ha YPOKE UHTEPAKTUBHBIX (hOpM pabOThl, CTUMYIHPYIOMINX
MO3HAaBaTEIbHYI0 MOTHUBALIMIO 00YYaIOIINXCS;

® IpUMEHEHHE IPYNIOBOM pabOThI UM pabOTHI B Mapax, KOTOPbIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHIHOM paOOTHI U B3aMMOJEHCTBHIO C IPYTUMHU
00yJaromMUMuC;

® BEIOOp M HCTIOJIB30BAHNUE HA YPOKaX METOJIOB, METOAMK, OKa3bIBAIOLINX
BOCIIUTATEJIBHOE BO3/IEHCTBHE HA IMYHOCTh B COOTBETCTBUHU C BOCIIUTATEIBHBIM
UJeaoM, IEeIbI0 U 3aJadaMi BOCIIUTAHMS;



® UHUIMUPOBAHUE U MOAJIEPKKA UCCIEA0BATEIBCKON NEATEIbHOCTH
IIKOJIBHUKOB B (DOpME BKJIIOUEHUE B YPOK Pa3JIMYHBIX UCCIIEI0BATEIBCKUX
3aJlaHUui, YTO JAET BO3MOKHOCTh 00yYarouMcsi IpUOOPECTH HABBIKU
CaMOCTOSITEIILHOTO PELIECHUS TEOPETUUECKON MPOOIIEMBbI, TEHEPUPOBAHUS U
oopMieHUs1 COOCTBEHHBIX TUIIOTE3, YBAKUTEIBHOIO OTHOLIEHUS K Uy>KUM
uaesM, MyOJIUYHOTO BHICTYIUICHMSI, ApTYMEHTUPOBAHUS U OTCTAMBaHUS CBOEH
TOUYKH 3pEHUS;

® YCTAaHOBJICHUE YBAXKUTEIbHBIX, JJOBEPUTEIIbHBIX, HE(HOPMATbHBIX OTHOIICHUI
MEX1y YUYUTEJIEM U YYEHUKAaMH, CO3/IaHHe Ha YPOKaX SMOIMOHAIIBHO-
KOM(DOPTHOM Cpeibl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounuecTBo DJIeKTPOHHBbIE
@D opMBbI KOHTPOJIA
Ne HanmeHoBaHMe pa3je/ioB U TeM yacos (uu¢posrIe)
n/n MMporpaMmmbIl Beero KO]—[TpOJ‘[b]—[])]e HpaKanecxne oﬁpasoBaTe.Hbele
padoTsl padoThbI pecypchl
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 5
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
9 Oynkuuu U rpaduku. CreneHHas QyHKINS 12 1
C LEJBIM [TOKA3aTENEM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIEHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUs U 99 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10
8 HenpepriBubie hynkiuu. [Iponssoanas 20
9 HOBTOP@HI/IC, o0o011eHue, cucreMaTi3anus 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 136 11 0

I[TPOTPAMME




11 KVIACC

KoimmuecTBo DJIEeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM 4acoB DopMet KotTpos (uu¢posrIe)
n/m nporpamMmsl Beero Kontpoabnbie | IlpakTtuueckne | 00paszoBaTesibHbIE
padoThI padoThI pecypcel
1 I/IccneILOBaHI:Ie (GYHKIHI ¢ TOMOTIBIO 29 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi ¥ MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
TpuronomeTpudeckrne HepaBEHCTBA
4 HppanmoHansHbIe, TIOKa3aTeIbHBIC U 24 1
norapuMudecKue HepaBeHCTBA
KowmmnekcHsie yncna 10
HarypanbHbie u 11e1b1e yncia 10 1
CucreMbl paliMoOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JOTapHU(PMUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapaMmeTpaMu 16 1
9 HOBTOPGHI/IC, 000011IeHHEe, CHCTEMAaTU3AIAS 16 5
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPOTPAMME




KAJIEHAAPHO-TEMATHYECKOE IINIAHUPOBAHUME
10 KVIACC

n/n

Tema ypoka

KoaundecTrBO
JaCcOB

Mara 1o
IaHy

Jara mo
pakry

KoppekTuposka

IToBTOpEHME U paclIUPEeHUE CBEACHUN 0 MHOXKECTBAX,
MaTeMaTH4YeCKOM JIOTHKe U (PYHKIMUAX

N
o

MHO3K€eCTBO, ONEepaIuy HaJl MHOKECTBAMH M UX CBOMCTBA.

MHO3€eCTBO, ONEepaIMy HAJl MHOKECTBAMH M UX CBOMCTBA.

KoHeunslie 1 OeCKOHEUYHBIE MHOKECTBA.

KoHeunrsie 1 OeCKOHEUYHBIE MHOKECTBA.

BxoaHasi KOHTpoOJIbHasA padora.

BrickaspiBanus u oncpanuvn HaJl HUMHU.

BrickaspiBanus u oncpanuvn HaJl HUMHU.

[Ipenukatel. Onepaunu HaJ OpeanKaTaMu. Buabl TeopeM.

O o N OO | 0B W IN P

[Ipenukatel. Onepaunu HajJ npearuKaTaMu. Buabl TeopeM.

N e e e R S = N = e

KonTpoabHasi padora Nel nmo reme «Pacmmpenne cBeeHuii o
MHOKeCTBaX, MATeMATHYeCKOM JIOTHKE.)

[EEN

11

OyHKIMSA U €€ CBOICTBA.

12

OyHKIUA U €€ CBOMCTBA.

13

[Toctpoenue rpaduKoB QyHKIHIA C TIOMOIIHI T€OMETPUICCKUX
npeoOpa3oBaHMii.

14

[Moctpoenue rpadukoB PyHKIHI ¢ TOMOIIBIO TEOMETPUUECKIX
npeoOpa30BaHU.

15

OO6patHas GpyHKIUS.

16

OO6patHas GpyHKIUS.




17

Meto1 UHTEPBAJIOB.

18 MeToa UHTEPBAJIOB IS pelICHUs] HEPABEHCTB
19 Meroa MHTEpBAJIOB Ul pELICHUS HEPABEHCTB 1
20 KonTposabHnas padora Ne 2 no teme «Pacimmpenue cBeieHuii o 1

GyHKIUAX»

CreneHHasi QyHKIUSA. 21
21 CrenenHas GyHKIHS C HATypaJIbHBIM IIOKa3aTeJIEM. 1
22 CrenenHas GyHKIHUS C LEIBIM IOKA3aTEJIEM. 1
23 Onpenenenne KopHs N-if crenenn. Oynxmus y =1/x 1
24 Onpenenenne KopHs N-if creneny. Oynxmus y =1/x 1
25 Onpenenenne KopHs N-if creneny. Oynxmus y =1/x 1
26 CBoiicTBa KOpHS N-if cTENEHH 1
27 CBoiicTBa KOpHS N-i CTENIEHU 1
28 CBoiicTBa KOpHS N-i CTENIEHU 1
29 KonTpoabHas padora Ne 3 mo teme «CteneHHasi pyHKIus» 1
30 CrerneHp ¢ pallMOHAJIBHBIM IOKa3aTeIeM U €€ CBOMCTRBA. 1
31 CrerneHp ¢ pallMOHAJIBHBIM TOKa3aTeIeM U €€ CBOMCTBA 1
32 HppanmonaibHpie ypaBHCHHS. 1
33 WppatnmonanbHble ypaBHEHHUS. 1
34 WppatnmonanbHble ypaBHEHHUS. 1
35 Paznuunble npuéMsbl pelieHns: UppaluoHaIbHbIX YPAaBHEHUN U UX CUCTEM. 1
36 Paznuunble npuéMsbl pelieHns: UppaluoHaIbHbIX YPABHEHUN U UX CUCTEM. 1
37 Paznuunble npuéMbl peleHns: UppaluoHaIbHBIX YPAaBHEHUN U UX CUCTEM. 1
38 WppannoHaibHble HEPaBEHCTB. 1
39 WppannoHaibHble HEPaBEHCTB. 1




40 WppannonanbHble HEPAaBEHCTB. 1
Kontpoabnas padora Ne 4 no teme «CTenenb ¢ paHOHATbHBIM

41 noKasareJjieM H e€ cBoiicTBa. UppauuoHaibHbIe YypAaBHEHUSA U 1
HEepaBeHCTBA.»
Tpuronomerpuyeckune GyHKunmu 31

42 Pannannas mepa yria 1

43 Pamuannas mepa yriia 1

44 Tpuronomerpruyeckue GyHKIIUUA YUCIOBOTO apryMeHTa 1

45 Tpuronomerpruyeckue GyHKIIUUA YUCIOBOTO apryMeHTa 1

16 3HaKU 3HaYeHUH TpUroHoMeTpuueckux GpyHkuui. YETHOCTH M HEUETHOCTH 1
TPUTOHOMETPHUYECKUX (PYHKIIUH.

47 3HaKy 3HaYeHU TPUTOHOMETPUUECKUX PYHKIHUNA. YETHOCTD M HEYETHOCTD 1
TPUTOHOMETPUUYECKUX (PYHKIUH.

48 [Tepnoanueckue GyHKIIUN 1

49 [Tepunoanueckue GyHKIIUN 1

50 CsoiictBa u rpaduku GyHKIHH Y = SIN X u Y = COS X 1

51 CsoiictBa u rpaduku GyHKIHH Y = SiN X 1 Y = COS X 1

52 CaoiicTtBa u rpaduku GyHKIUK Y = tg X u 'y = ctg X 1

53 CaoiicTtBa u rpaduku GyHKIUK Y =tg X u 'y = ctg X 1

54 KontpoabHas padora Ne 5 mo reme «Tpuronomerpuyeckne GyHKIHU.» 1

55 OCHOBHBIE COOTHOILIEHUS MEX/Ty TPUTOHOMETPUUYECKUMHU (QYHKLUAMHU 1
OJIHOTO U TOTO K€ apryMeHTa.

56 OCHOBHBIE COOTHOILIEHUS MEX/Ty TPUTOHOMETPUUYECKUMHU (QYHKLUAMHU 1
OJIHOTO U TOTO K€ apryMEHTa.

57 OCHOBHBIE COOTHOILIEHUS MEX/Ty TPUTOHOMETPUUYECKUMHU (PYHKLIUAMU 1
OJIHOTO U TOTO K€ apryMeHTa.

58 DopMyIIBl CIIOKEHUS. 1




59 DOopMyITBI CITOKECHHUS. 1
60 @OopMyITBI CITOKECHHUS. 1
61 ®opMyIbl IPUBEACHHUS. 1
62 ®opMyIbl IPUBEACHHUS. 1
63 dopmyIbl JBOWHOTO yriia. 1
64 ®opmysbl JBOMHOTO yria. 1
65 ®opMyITBl TPOHHOTO yTJIa. 1
66 DopMyITBI TTOJIOBUHHOTO YTJIA. 1
67 @®opMyITBI TTOJIOBHHHOTO YTJIA. 1
68 ®opmynsl U1t IpeoOpa30BaHUs CYMMBI, pa3HOCTH U MTPOU3BEACHUS 1
TPUTOHOMETPHUYECKUX (PYHKIIUH
69 ®opmynsl U1t IpeoOpa30BaHUs CYMMBI, pa3HOCTH U MTPOU3BEACHUS 1
TPUTOHOMETPHUYECKUX (DYHKIIUI
20 ®opmynsl 11 TpeoOpa30BaHus CYMMBI, Pa3HOCTH M IPOU3BECHUS 1
TPUTOHOMETPHUYECKUX (DYHKIIUI
71 ®opmynsl 11 TpeoOpa3oBaHMs CYMMBbI, Pa3HOCTH W IPOU3BEICHUS 1
TPUTOHOMETPHUYECKUX (DYHKIIUI
72 KonTtpoubnas padora Ne 6 no reme « Tpuronomerpuueckue popmyabn 1
TpuroHomerpuyecKkue ypaBHeHUS U HEPABEHCTBA 24
73 VYpaBHeHue cos X =b 1
74 VYpaBHeHue cos X =b 1
75 VYpaBHeHue cos X =b 1
76 VYpaBHeHue sin X =b 1
77 VYpaBHeHue sin X = b 1
78 VYpaBuenus tg X =buctgx=>b 1
79 @OyHKIMM y = arccos X, y = arcsin X, y = arctg X u y = arcctg x 1




80 @OyHKIMH y = arccos X, y = arcsin X, y = arctg X u y = arcctg x 1

81 @OyHKIMH y = arccos X, y = arcsin X, y = arctg X u y = arcctg x 1

82 @OyHKIMM y = arccos X, y = arcsin X, y = arctg X u y = arcctg x 1

83 TpuronomeTpuveckue ypaBHEHUS, CBOSIINECS K alreOpandecKum 1

84 Tpuronomerpruueckue ypaBHEHHUsI, CBOJSAIINECA K alreOpanyecKum 1

85 Tpuronomerpruyeckue ypaBHEHHUsI, CBOSAIINECS K alreOpanyecKum 1

86 TpuroHomeTpruveckne ypaBHEHUS, CBOISIINECS K alreOpandecKum 1

87 Perrenne TpUrOHOMETPHUECKUX YPAaBHEHUH METOIOM Pa3jioKEeHUs Ha 1
MHOKHUTEITH.

38 Perrenne TpUrOHOMETPHUECKUX YPAaBHEHUH METOJ/IOM Pa3jIoKEeHUS Ha 1
MHOKHUTEITH.

89 [IpumeHeHne orpaHUMY€HHOCTH TPUTOHOMETPUUYECKUX (PYHKIINUN 1
Perienne TpUroHOMETPUUYECKUX YPABHEHUIH METOIOM pa3ii0KEHUs Ha

90 MHOXUTeH. [[puMeHeHe OrPaHUYEHHOCTH TPUTOHOMETPUUECKUX 1
GyHKIIHH.

o1 O paBHOCHIJIBHBIX MEpPEX0JIaX MPU PELIEHUH TPUTOHOMETPUUECKUX 1
ypaBHEHUH

92 O paBHOCHJIBHBIX MEpeX0JiaX MpU PELIEHUH TPUTOHOMETPUUECKUX 1
ypaBHEHUH

93 TpuronomeTpuueckre HepaBeHCTBA

94 Tpuronomerpuyeckrue HepaBeHCTBA

95 Tpuronomerpuyeckrue HepaBeHCTBA

9% KontpoabHnas padora Ne 7 mo reme «Tpuronomerpuyeckue ypaBHeHHU s 1
U HEpaBeHCTBa»
IIpousBoaHasi u eé NpUMeHeHNe. 34

97 Onpenenenue npeaena GyHKIMM B TOUKE M (PYHKIIMH, HETIPEPHIBHOM B 1

TOYKE




Onpenenenue npeaena GyHKIUHA B TOUKE ¥ (PYHKIIMH, HETIPEPHIBHOH B

%8 TOUKE 1
99 3amaun 0 MTHOBEHHOHM CKOPOCTH U KacaTelnbHOH K rpaduky QpyHKIIH 1
100 [TonsiTHE TPOU3BOIHOM. 1
101 Omnpenenenne, reOMETPUYECKUN CMBICI IPOU3BOIHOM. 1
102 Omnpenenenne, GU3MUECKUI CMBICI IPOU3BOIHOM. 1
103 [Tpon3BoaHBIE HIIEMEHTAPHBIX (QYHKIUH. 1
104 [IpaBuiia BEIYMCIIEHNS IPOU3BOIHBIX. 1
105 [IpaBuna BeIYMCICHUS TPOU3BOAHBIX. 1
106 [TpaBuia BEIYHCICHUS TIPOU3BOTHBIX. 1
107 VYpaBHeHHEe KacaTenbHOU K rpaduky QyHKIIUN 1
108 VYpaBHeHHE KacaTebHOU K TpaduKy QyHKIIHA 1
109 VYpaBHeHHe KacaTebHOU K rpaduKy QyHKIIHH 1
110 VYpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIHH 1
111 KonTtpoabHas padoraNe8 mo teme «IIpousBoanas» 1
112 [IpusHaku Bo3pactanus v yObIBaHHS (yHKITUH 1
113 [IpusHaku Bo3pactanus u yObIBaHHS (YHKITUH 1
114 [IpusHaku Bo3pactanus ¥ yObIBaHUS (DYHKITUN 1
115 [IpusHaku Bo3pactanus u yObIBaHHS (YHKITUH 1
116 Touku sxcTpeMyma GyHKIHH 1
117 Touku sxcTpeMyma GyHKIHH 1
118 Touku sxcTpeMyma GyHKIHH 1
119 Touku sxcTpeMyma GyHKIUU 1
120 HauOoubiiee n HauMeHblee 3HaUYeHUs (PYHKLUU Ha OTpe3Ke 1
121 HauOoubiiee n HanMeHblee 3Ha4YeHNUs (QYHKLIUU Ha OTpE3Ke 1
122 HauOoubiiee n HanMeHblee 3Ha4YeHNUs (QYHKLIUU Ha OTpE3Ke 1




123 HauOoubiiee n HanmeHblee 3Ha4YeHUs QYHKIUU Ha OTPE3KE 1
124 Bropas npousBoaHas. I[loHsTHE BBITYKIOCTH (DYHKIIHH. 1
125 Bropas npousBoanas. [loHsTHE BBIMYKIOCTH (HYHKIIHH. 1
126 [Toctpoenue rpadukoB QpyHKIHHA 1
127 [Toctpoenue rpadukoB GpyHKIHHA 1
128 [Toctpoenue rpadukoB GpyHKIHHA 1
129 [Toctpoenue rpaduKoB QYHKITHIA 1
130 Kontpoabnas padora Ne 9 no reme «IlpouzBoanas» 1
IToBTOpEHME 6
131 [ToBTOpenue, 0600IIeHNE, cucTeMaTr3alus 3Hanni: "Hepasencraa" 1
132 [ToBTOpEeHue, 0000IIeHNE, CHCTEeMaTH3aIns 3HaHWi: "Y paBHeHUS" 1
133 [ToBTOpEeHUe, 0000IICHNE, CHCTeMaTH3anus 3HaHui: "OyHkun" 1
134 [ToBTOpEeHME, 0000MIIEHNE, CHCTEMATH3AIIs 3HAHNM 1
"Tpuronomerpudeckue GopMyibl"
135 HroroBasi KOHTpoJbHasi paboTa 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136




11 KVIACC

Ne
Tema ypoka KosunyecTBo Aara no
n/n Aata no nnaHy KoppekTuposka
9acoB dakrty
1 [TpumMeHeHre MPON3BOIHON K UCCIIETOBAHHIO (DYHKIHIA HA 1
MOHOTOHHOCTB U DKCTPEMYMBI
9 [IpumeHeHue npor3BOIHOM K HCCIeA0BaHNI0 (PYHKIMN Ha 1
MOHOTOHHOCTB U DKCTPEMYMBI
3 [IpumeneHue Mpou3BOIHOM K HccaeI0BaHUIO (DYHKIUI Ha 1
MOHOTOHHOCTB U DKCTPEMYMBI
4 [IpuMeHeHne mMpoON3BOIHOM K MCCIIEAOBAHIIO (DYHKIIUIA HA 1
MOHOTOHHOCTB U DKCTPEMYMBI
5 [IpumeHeHue Mpor3BOIHOM K HCCIeA0BaHNI0 (PYHKIIMI Ha 1
MOHOTOHHOCTB ¥ KCTPEMYMBI
6 [IpuMeHeHne mMpoON3BOIHOM K UCCIIET0BaHMIO (DYHKIIUA HA 1
MOHOTOHHOCTB U 3KCTPEMYMBI
7 Haxosxaenue HanOoJIbIIEro 1 HAMMEHbBIIETO 3HAYCHUsI HENPEPhIBHOM 1
(GyHKIUY Ha OTpe3Ke
8 HaxosxneHne HanOoJIbIIEro 1 HAMMEHbBIIEr0 3HAYEHUsI HENPEPbIBHOM 1
(GyHKIMY Ha OTpe3Ke
9 Haxosxnenune HanOoJIbIIEro ¥ HAMMEHBIIETO 3HAYSHUsI HEMPEPbIBHOM 1
(GyHKIUY Ha OTpe3Ke
10 Haxosxnenue HanOoJIbIIEro ¥ HAMMEHBIIETO 3HAYCHUsI HEMPEPbIBHOM 1
(GyHKIUY Ha OTpe3Ke
1 HaxosxneHne HarnOoJIbIIEero 1 HAMMEHBIIET0 3HAYEHUsI HePEPhIBHOM 1
(GyHKIMN Ha OTpe3Ke
12 HaxosxneHne HanOoJIbIIEero ¥ HAMMEHBIIETO 3HAYSHUsI HEMPEPhIBHOM 1

(GyHKIUN Ha OTpe3Ke




IIpuMeHeHre MPOU3BOIHOM U1l HAXOKACHUS HAWIY4IlIeTO PELICHUS B

13 1
MPUKIIAJHBIX 33/1a9axX

14 [TpumMeHeHre MPOU3BOTHON ISl HAXO0XKICHHS HAWITYUIIETO PEIICHHS B 1
MPUKIIAJIHBIX 33/1a9axX

15 [TpumeneHme MPON3BOTHON IS ONIPEACIICHHSI CKOPOCTH U YCKOPEHHS 1
mporecca, 3a1aHHOTO (GOPMYJION HITH TPpaduKOM

16 [TpumeHeHwe TPOU3BOTHON ISl ONIPECTICHHUSI CKOPOCTH M YCKOPEHHS 1
nporiecca, 3aJ[aHHoTo (GopMyIIoi miu rpadukom

17 Komnozumus pyHkimii 1

18 Komno3zunus ¢pyHkumii 1

19 Komno3zunus ¢pyHkumii 1

20 I'eomerpudeckne oOpa3bl ypaBHEHUH Ha KOOPAMHATHON TUIOCKOCTH 1

21 ['eomeTpuueckue oOpa3bl ypaBHEHU Ha KOOPAMHATHOM TJIOCKOCTH 1

99 Kontponbras padota: "MccnenoBanue GyHKIINNA ¢ TOMOIIBIO 1
MPOU3BOAHOM"

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEPBOOOPA3HBIX 1

24 [lepBooOpa3ubie AmeMeHTapHBIX QyHKIUN. [IpaBuiia HaXoKICHUS 1
MepBOOOPA3HBIX

o5 [TepBooOpa3ubie AmeMeHTapHBIX QyHKIUN. [IpaBuiia HaXoKACHUS 1
MepBOOOPA3HBIX

26 HHuterpain. ['eomeTpruueckuii CMbICT HHTETpaja 1

97 Brrauciienue onpenenéHHoro nHTerpaa mno gopmyie HproroHa- 1
JletiOHuIa

08 Brruucnenue onpenenéHHoro uuterpana no gpopmyine Herotona- 1
JleitOHuma

29 [IpumeHeHne uHTErpana Uit HaX0XKACHUS TUIOIIaIeH TUIOCKUX (puryp

30 [IpuMeHeHMe nHTErpana i HaX0XKACHUS 00bEMOB r€OMETPUUECKUX 1




TCI

31 [Tpumeps! pemenuii nudpepeHInaIbHBIX YpaBHEHUN 1

32 [Tpumeps! pemenuii muddepeHnaTbHbBIX YpaBHEHUN 1

33 MaremaTHueCKO€ MOJICIIMPOBAHUE PEATTBHBIX MTPOIIECCOB ¢ TOMOIIBIO 1
mddepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[leppooOpa3Hast u mHTErpan” 1

35 Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U IPapUKH 1

36 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduKu 1

37 Tpuronomerpruueckue GyHKINU, UX CBOWCTBA U IPapUKU 1

38 Tpuronomerpudeckne GyHKIINHU, HX CBOMCTBA U rpaduKn 1

39 Tpuronomerpudeckne GyHKIINHU, HX CBOMCTBA U rpaduKn 1

40 OT60p KOpHEH TPUTOHOMETPHUECKUX YPaBHEHUH C TIOMOIIHIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

A1 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHUH C TIOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

42 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemrenne TpuroHOMETPUYECKUX HEPABEHCTB 1

45 Pemrenne TpuroHOMETPHUYECKUX HEPABEHCTB 1

46 Pemrenne TpuroHOMETPUYECKUX HEPABEHCTB 1

47 Pemrenne TpUuroHOMETPUYECKUX HEPABCHCTB 1

48 KonTtponsHas padota: "['paduku TpUroHoMeTpudecKux GyHKINH. 1
Tpuronomerpuyeckrue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pellIeHHs TOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEeIIEHHs TOKa3aTeIbHbIX HEPABEHCTB




o1 OcHOBHBIE METO/IbI PEILICHUS IOKA3aTEIbHBIX HEPABEHCTB 1
52 OcCHOBHBIE METO/IbI PEILICHUS IOKA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI pEIICHHS JIOTapU(PMUIECKUX HEPABEHCTB 1
o4 OCHOBHBIEC METO/IbI peIICHHS JIOTapU(PMUIECKUX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI pEIICHHS JIOTapU(PMUIECKUX HEPABEHCTB 1
56 OcCHOBHBIE METO/IbI PEIIEHUS JOTapU(PMUIECKUX HEPABEHCTB 1
S7 OcCHOBHBIE METO/IbI PEILIEHUS UpPAIIIOHATIbHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pEIICHHS HPPAIIIOHAIEHBIX HEPABEHCTB 1
59 OCHOBHBIEC METO/IbI PEIICHHS HPPAIIHOHALHBIX HEPABEHCTB 1
60 OCHOBHBIEC METO/IbI PEIICHHS HPPAIIHOHATEHBIX HEPABEHCTB 1
61 I'paduueckre MeTOIbI peICHHUS UPPAITMOHATIFHBIX YPaBHEHUN 1
62 I'paduueckre MeTOIBI peICHHUS UPPAITMOHATFHBIX YPaBHEHUN 1
63 I'paduaeckue MeToAbl pelIeHHs MOKa3aTeIbHBIX YpaBHEHUH 1
64 I'paduaeckue MeToABI pelIeHUsI MOKa3aTEIbHBIX HEPABEHCTB 1
65 I'paduaeckue mMeToap! pemeHust JorapuPMUIecKuX ypaBHEHUH 1
66 I'paduaeckue meToapl pemeHust Jorapu(PMUIECKUX HEPaBEHCTB 1
67 I'paduaeckue meToapl pemeHust Jorapu(pMUIECKUX HEPaBEHCTB 1
68 I'padpuueckue MeTo bl pelIeHHs OKA3aTeIbHbIX U JOrapu(pMUIECKUX 1
YpaBHEHUU
69 I'paduueckue MeTo bl peleHHs OKa3aTeIbHbIX U JOrapu(pMUIECKUX 1
ypaBHEHUI
70 I'paduueckue MeTobl pelIeHHs OKa3aTeIbHbIX U JIOTapU(PMUUIECKUX 1
HEpPaBEHCTB
71 I'padrueckue MeTo bl pelieHNs OKa3aTeIbHbIX U JOrapu(pMUIECKUX 1
HEPaBEHCTB
72 KonTtponpHas padota: "UppalirioHaibHble, TOKa3aTelbHbIE U 1




norapupMUUecKue HepaBeHcTBa"

KommuiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHUecKast popMbl

3 3aMuCcu KOMILJIEKCHOTO Yucia L
74 KommuiekcHbie uncna. Anredpandeckast 1 TpUrOHOMeTpryecKast popmbl 1
3aMMCcU KOMILJIEKCHOTO Yucia
75 ApudmMernueckue onepanuu ¢ KOMIIEKCHBIMHA YUCIIaMHU 1
76 ApudmMeTnueckue ornepanuu ¢ KOMILIEKCHBIMH YHUCTIaMHU 1
77 N300pakeHne KOMIJIEKCHBIX YHCE Ha KOOPIMHATHON MJIOCKOCTH 1
78 N300pakeHne KOMIJIEKCHBIX YHCEN Ha KOOPIMHATHON MIIOCKOCTH 1
79 ®opmyna Myaspa. KopHu N-0#1 CTENEHN U3 KOMIUIEKCHOTO YHCia 1
80 dopmyna Myaepa. Kopau N-oif cTeneHr U3 KOMILICKCHOTO YHCiIa 1
81 [TpuMeHeHHe KOMIUIEKCHBIX YUCEIT JUTS PEIICHUs (PU3NISCKUX U 1
reOMEeTPUUECKUX 3a/1a4
82 KonTtponbras padota: "KomrmuiekcHsie uncna" 1
83 HarypanbsHbie u 11e161€ uncia 1
84 HarypanbsHbie u 11e1b1e yncia 1
85 [IpuMeHeHHne MPU3HAKOB ACIUMOCTH IEIBIX YHCEIT 1
86 [IpuMeHeHrne MPU3HAKOB ACIUMOCTH IEIBIX YHCEIT 1
87 [Ipumenenne npuszHakoB Aenumocty neibix yrcesn: HOJl u HOK 1
88 [Ipumenenue npusHakoB aeauMoctu nenbix yrcen: HOJ u HOK 1
89 [IpuMmeHeHne MPU3HAKOB ACTUMOCTH IIEJIBIX YHCEI: OCTATKU MO0 MOIYIIIO 1
90 [IpuMmeHeHne MPU3HAKOB ACTUMOCTH IIEJIBIX YHCEI: OCTATKU MO0 MOIYIIIO 1
o1 [IpumeHeHne NPU3HAKOB AETUMOCTH IENbIX YHCEN: anroput™M EBkinaa 1
JUIS peIlieHus 3a7a4 B LIEeIbIX YHCIax
92 KonTtposnpHast padota: "Teopus nenbix uncen"
93 Cucrema ¥ COBOKYIHOCTh ypaBHEHH. PaBHOCUIIbHBIE CHCTEMBI U




CUCTCMBI-CJICACTBHA

Cucrema ¥ COBOKYITHOCTh YpaBHEHHUI. PaBHOCHIIbHBIE CUCTEMBI U

o4 CHCTEMBI-CIICJICTBHS

95 OCHOBHBIE METO/IbI PEIICHHS CHCTEM U COBOKYITHOCTEH paIriioOHAIbHBIX
YpaBHEHU U

9 OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH
MppaMOHAEHBIX YPaBHEHUN

97 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

08 OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUU

99 OCHOBHBIE METOIbI PEIICHHS CUCTEM M COBOKYITHOCTEN
Jorapu(PMUIECKUX ypaBHEHUN

100 OCHOBHBIE METO/IbI PEIICHHS CUCTEM M COBOKYITHOCTEH
Jorapu(MUUECKUX ypaBHEHHM
[IpumeHeHue cucTeM K pelIeHHI0 MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

101 pa3IMYHBIX 00JIaCTeH HAYKH U PEAIbHOM KU3HH, HHTEPIIPETAIUS
MOJIy4YE€HHBIX Pe3yJIbTaTOB
[IpuMeHeHne CUCTEM K pelICHUIO MAaTeMAaTHYeCKUX 3a]a4 U 3a]a4 13

102 pa3IMYHBIX 00JIaCTeH HAYKH W PEAIbHOM KU3HH, HHTEPIIPETAIUS
MOJIy4YE€HHBIX PE3y/IbTaTOB
[IpuMeHeHre HepaBeHCTB K PEHICHUIO MAaTEeMaTHYECKHX 3aa4 U 3a7a4

103 U3 pa3IUYHbIX 00JacTel HAyKH U pealibHOM KU3HU, HHTEPIIPEeTaLUs
MOJIy4YE€HHBIX Pe3yJIbTaTOB

104 KonTtposnpHast padoTa: "CrucreMbl pallMOHANIbHBIX, HPPALIMOHAIBHBIX
MOKa3aTeJIbHBIX U Jorapu(PMHUUECKUX ypaBHEHU"

105 PanmonanbHbIe ypaBHEHUS ¢ TapaMeTpaMHu

106 PanmonanbHbIe HEpaBEHCTBA C TapaMeTpaMu




107 PannoHanbHbIE CUCTEMBI € ITapaMeTpaMu 1

108 WppaimonanbHble ypaBHEHNS, HEPABEHCTBA C TapaMeTpaMu 1

109 HppanmoHaisHbIe CHCTEMBI C TApaMeTPpaMu 1

110 [Toka3arenbHble ypaBHEHUS, HEPABEHCTBA C ITapaMETPAMU 1

111 IToka3aTenbHbIe CHCTEMBI C TAPAMETPAMHU 1

orapuMUYeCKHe ypaBHEHUs, HEPABEHCTBA C ITapaMeTpaMu

112 JI , 1

113 Jlorapudmuueckue CUCTEMBI C TapaMeTpaMu 1

114 TpuroHomeTpudecKkue ypaBHEHUs € MapaMeTpamMu 1

115 TpuroHomeTpruecKkre HEPABEHCTBA C TaPAMETPAMHU 1

116 TpuroHomeTpudecKre CUCTEMBI € ITapaMeTpamMmu 1

117 [TocTpoeHwue 1 UCCIIeIOBAaHHE MaTEMAaTHICCKUX MOJIEIIEH pealbHBIX 1
CUTYallMI C MOMOUIBIO YPAaBHEHUH C TapaMETPAMHU

118 [TocTpoenue u uccienoBaHre MaTeEMaTHUECKUX MOJEIEH peanbHbIX 1
CUTYallMil C TIOMOIIBIO CUCTEM YPAaBHEHHU C TapaMeTpaMu

119 [TocTpoenue u uccienoBaHre MaTeEMaTHUECKUX MOJETEH peanbHbIX 1
CUTYallMil C IOMOIIBIO CUCTEM YPAaBHEHHM C TapaMeTpaMu

120 KontponbHas padota: "3agauu ¢ mapamerpamu"

121 [ToBTOpEeHME, 0000IIEHNE, CUCTEMAaTH3aIs 3HaHui: "YpaBHeHU"

122 [ToBTOpEHME, 0000IIEHNE, CUCTEMaTH3aIs 3HaHui: "YpaBHeHUA"

123 [ToBTOpeHue, 060061IeHNE, cCcTeMaTU3alks 3HaHUH: ""Y paBHEHUSI. 1
Cucremsl ypaBHeHUR"

124 [ToBTOpEeHME, 0000IIEHNE, cucTeMaTu3anus 3Hanui: "HepaBeHncTaa"

125 [ToBTOpEeHME, 0000IIEHNE, cucTeMaTu3anus 3Hanui: "HepaBeHncTaa"

126 [ToBTOpenue, 0606menHue, cucreMarusanus 3Hanui: "HepaBenctna"

127 [ToBTOpenue, 0600meHne, cucreMatusanus 3Hanuil: "[IpousBoanas u eé 1

puMeHeHue"




[ToBTOpenue, 0600IIeHNE, CHUCTEMAaTU3aIUs 3HAHUI:

"IIpon3BosHas u e€

128 , 1
MPUMEHEHHE

129 [ToBTOpenue, 0600IIeHNE, cucTeMaTr3alus 3Hanui: "[IponsBoaHas u eé 1
npuMeHeHue"

130 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3alus 3Hanui: "uTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHue, 0600IIeHNe, cucTeMaTu3alus 3HaHui: "OyHkIuu" 1

132 [ToBTOpEenue, 06001IeHNE, cCcTeMaTH3aIus 3HaHuH: "D yHKIIH" 1

133 [ToBTOpEHUe, 06001IeHNE, cCHCTeMaTH3aIus 3HaHui: "OyHKimn" 1

134 Wrorosas koHTposbHas paboTa 1

135 Hrorosas koHTpoJIbHAS paboTa 1

136 [ToBTOpEHUE, 0000IIICHNE, CHCTEMAaTH3aINs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




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

- Maremaruka. Anrebpa 1 Hayajia MaTeMaTuyeckoro ananusa, 10 kimacc/
Mep3snsik A.I'., Homuposcknii 1. A., [TonsikoB B.M.; nox penakuuei
[Togonbckoro B.E., O0mecTBO ¢ orpaHUnYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-I'PA®»; AxunonepHoe 00111ecTBO

«M3parenscTBO «lIpocBenieHne»

-Marematuka. Anre6pa u Hauajga MaTeMaTH4YeCKOro aHanmsa, 11 kmacc/
Mep3znsik A.I'., Homuposckuii JI.A., ITonskoB B.M.; noa penakuueit
[Togonbckoro B.E., O6mecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO

«M3parenscTBO «lIpocBemenue

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Meronunueckue pekoMeHaanuu k yaeOuuky A. I'. Mepanska, 1. A.
Homuposckoro, B. b. [Tonskosa “MatemaTtuka: anrebpa 1 Havana
MaTeMaTU4eCKOro aHalln3a, FeoMeTpusi: AJredpa v Havyalla MaTEMaTUYECKOTO

aHanuza”, 2-e u3Janue, crepeotuntoe, Mockaa, «IIpocsemenuey» 2023



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

Ne

n/ Anpec J0P* Ha3sanue pecypca / kpaTkoe onucanmue

n

1 | http://window.edu.ru/ OnekTpoHHass OMOMMOTEKAa YYEeOHHMKOB M METOAMYECKHX MAaTepuasioB.

HpeﬂMeTHLIe Ppa3acibl ((MaTeMaTI/IKa», «Aﬂre6pa», ((FeOMeTpI/IH»

https://fipi.ru/

@DenepanbHbIi MHCTUTYT nenarorndeckux wusMmepenuil. OI'D u EI'D mo
MaremaTuke. Ha caiite pasmematorcs: nemo-papuantel EI'D, OI'D, I'BD no
MaTeMaTuKe, COOPHHMKM MAaTEepHUalIoB JUIs TOATOTOBKH OOYYaroMXCs IO
MaTeMaTHKe, METOJUYECKHE PEKOMEHJAIMU JKCIEepTOB  IMPeIMETHOU
KOMMCCHH 10 MaTEMaTHKE.

http://window.edu.ru/windo
wicatalog

Karanor Poccuiickoro o6meodpa3oBarensHoro IlopTana.
pasnensl «Maremartukay, «Anredpay, «['eomerpus».

[IpenmeTHbIe

http://www.school.edu.ru

Karanor «OOpa3oBaTeibHbIE PECYpPCHI o0riero

00pa3oBaHUs.

cetu HMHTepner s

http://catalog.iot.ru

Kartanor «llIxoneuenii Supgexcy. Ilpenmernsle pasmensl «MaTeMaTHkay,
«Anrebpay, «I'eomerpusy.

https://resh.edu.ru/about

TocynapctBenHas obpa3oBateibHas miatdopma «Poccuiickast anekTpoHHas
IIKOJIa» — 3TO UHTEPAKTHBHBIE YPOKHU IO BCEMY LIKOJIBHOMY Kypcy ¢ 1 mo 11
KJ1acc OT Jy4IIUMX Yy4uTelel CTpaHbl, B TOM 4YHCJIE IO MAaTeMaTHKE.
HNupopmannonHo-oOpazoBaTenbHas cpena Uil M3YYeHUs MaTeMAaTHKH,
o0bequHsIONas yaeHuKa (B ToM uncne aereit ¢ OB3), yunurens, pogurens u
OTKpBIBAIOLIAsl PABHBIM JOCTYN K KayeCTBEHHOMY oOLIeMy oOpa30BaHHUIO
HE3aBUCHMO OT COLMOKYJIBTYPHBIX YCIOBHH.

https://math-ege.sdamgia.ru/

OOpa3oBatenbHbIil MOpTaNl AJIsl MOATOTOBKU K 9K3aMeHaM 110 MPO(UIBHON |
0a30BOii MaTEMaTHKE.

https://alexlarin.net/

Caiir A.Jlapuna. IlyOmmkyer MaTepwansl 1t moarotoBkn k EI'D mo
MmaTemaruke, 0Oa3a 3amad Qopmupyercss Ha ocHoBe OrtkpbiToro baHka,
TPEHUPOBOYHBIX M JHMArHOCTUYECKUX paboT, MNPOOHBIX M  peaJbHBIX
BapuanToB EI'D u OI'D. MIMeeTcs BO3SMOKHOCTb COCTaBUTh BAPHAHT B BEPCUH
UIA  Te4aTd. AJNanTHpPOBAaHO IMOJ IEMOHCTPAalMOHHBIA Bapuant EID
TEKYILETo roja.

https://mathlesson.ru/node/8
90

IIpencraBnensl pemeHus TPEHUPOBOYHBIX BapuaHTOB A. Jlapuna OI'D u
EID.

10

https://urok.1sept.ru/

Caiitr «IlepBoe cenTsOps». Eskerommpiii ¢dectuBams «OTKPHITBI  YPOK»
(mpoBomutcst ¢ 2003 roma). SBmsercss MacCOBBIM M TPEACTABUTEIHHBIM
OTKPBITBIM TI€IaTOTHYEeCKHM (OPYMOM, B KOTOPOM IPUHUMAIOT Yy4acTHE
TBICAYM TEJaroroB — Y4YUTeNed MaTeMaTHKA. MarepHanbsl y4aCTHHKOB
(cTaThy C M3IIOKEHHEM IIEIarOrMYeCcKOro OIbITa) MyONUKYIOTCS Ha caifte, B
KHUT'ax-cOOpHHKaX  TE3MCOB  CTaTel W HAa  KOMIAKT-IHCKax ¢
TIOJTHOTEKCTOBBIMU BEPCHAMH BCEX MAaTEPHAJIOB.

11

https://uchi.ru/

Yun.py - oTedecTBEHHasl OHJAWH IUaTtdopMa, I7ie YICHWKH M3 PETHOHOB
Poccuun m3ydaroT MaTeMaTHKy B WHTEPAKTHBHOHN (GopMe. YUH.py pacKpbeIBacT
MOTeHIMAN KaxkJaoro pedenka. Ilmardopma aHamM3UpyeT AEHCTBUS KasKIOTO
YUCHHKA W HAa OCHOBE JIAHHBIX MOAOHPAET NMEpCOHAIBHBIE 3aaHMs, CO3/1aBast
TakuM 00pa3oM HHAMBHUIYaJIbHYI0 00pa3oBaTeNbHYIO TpaeKkTopuio. B Tom
YHCIIE ¥ IO MaTEeMaTHKE.

12

https://rsr-olymp.ru/

Caiir  Poccmiickoro coBeTa ONWMIHAL INIKOIBHUKOB. [lyOnmkyercs
YTBEPKJICHHBIH TepedeHb ONMMIMAJ IIKOJIHHUKOB Ha TEKYIIMH ydeOHBIH
TOf.

13

https://mww.polymedia.ru/

Polymedia — Beaymmii pOCCHICKHMIA MOCTABIIMK KOMIUICKCHBIX PEIICHUN U
ayAMOBH3YaJIbHOI0 000pYyI0BAaHMS HA PHIHKE 00pa3oBaHMs. B KOMIIEKCHYIO



http://window.edu.ru/
https://fipi.ru/
https://resh.edu.ru/about
https://math-ege.sdamgia.ru/
https://alexlarin.net/
https://mathlesson.ru/node/890
https://mathlesson.ru/node/890
https://urok.1sept.ru/
https://uchi.ru/
https://rsr-olymp.ru/
https://www.polymedia.ru/

MporpamMMy TOMAEPKKHA 00pa30oBaHHs BXOAUT: TEXHUUYECKAs MOJIEPIKKA;
oOyueHre paboTe C 00pa3oBaTEIBHBIMH HHCTPYMEHTAMH; METOAMYECKast
MOJIEPKKA; MH(POPMAIMOHHAS TIOIIEPIKKA; COTPYIHUIECTBO C TBOPYECKUMHU
[IKOJIAMH: KOHKYPCHI, KOH()EPEHIIUU U CEMHHAPBI.

14 http:/ S_ChOOI' Ennnas xomnexuust LludpoBeix 00pa3zoBaTeNbHBIX PECYpCOB MO0 MAaTEeMaTHKE,
collection.edu.ru/ ro K1accam, Temam u YMK
15 | https:/pedsovet.org/ ITencoBer. Matepuanel mo ®I'OC. MaremaTrka (IPOEKTHAsS NESITEIBHOCTS,
BHEKJIACCHBIE MEPOTIPHUSITHS).
YuuTenbckuil mopran — MeXAyHapoJHOE COOOIIECTBO YUUTEIEH.
Komekiust aBTOpCKUX Mpe3eHTalHid, YPOKOB U TECTOB, KOHTPOJIBHBIX padoT
16 | https://www.uchportal.ru/ M pabouux MporpamM Jjsl YUUTeNeHd IIKOJ, B TOM YHCIIE M 110 MaTeMaTHKe
Matepuansl st noaroToBku ydammxcs k EI'D u OI'D., B ToM uucne mno
MaTeMaTHKe.
3aByu. MH}o.CaliT coaepKUT METOTUUECKUE MATEPUAITBI JUTS TPEIOAaBaHUSA
17 | https:/Mww.zavuch.ru/ MaTeMaTUKH, TO3BOJISET MNPOWTH HE3aBUCHMBIH MOHHUTOPHHI B 00NacTu

npoduiist cBoei paboOTHI, COAEPKUT HWHPOPMAIMIO O KOHPEPEHIHAX W
dhopymax.



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://pedsovet.org/
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https://www.zavuch.ru/
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