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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOpOHBI, POpMHUPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciMIuiMH. B paMkax naHHOro ydeOHOro Kypca oOydaromivecsl OBIIa/IeBalOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TE€HJICHIINI Pa3BUTHS DYKOHOMHUKH U OOIIECTBEHHOM 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 HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHNe W KOHKpETH3allhl0, a0CTparupoBaHHEe U aHAJIOrui, (opmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAMA  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBIN peanmu3yeTcsi Kak depe3 Y4YeOHBIH MaTepual, CHOCOOCTBYIOIINI
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTommkm oOydeHHs anredpe W HavalaM MaTeMaTH4eCKOTro
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCHEeHUsD», «DyHKIUU U rpadukn», «YpaBHEHUS! U HEepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMAsCh HOBBIMU T€MaMHU M pasnenamu. [laHHBIN
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiyecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TIOTYYCHHBIE IPU W3YYCHUU y4eOHOTO Kypca, AJis
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001Iero oopazosanus. Ha ypoBHe cpeqHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My CIEIMUPUIECKUEe 3aJaud M OIEpaluu: JIeJIEHHEe HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEIl.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIETEH peasbHOTO MHpa, HIMPOKO HCIONB3YIOTCS 000O0IIeHHE U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOyd4aromiyecs OBJAJCBAlOT pPa3IMYHBIMA METOJAaMU  PEIICHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
UCCIIEeOBAaHNN (YHKIMI C MOMOIIBIO MPOU3BOIHOM, MPU PEUICHUH MPUKIATHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKECHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykJaeHuid, paboTbl C  CHUMBOJBHBIMH  (opmMamu,  mOpeacTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIOTapu(MUUECKONW U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOUCTB
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 GOpMHPOBAHUIO YMEHHUS BbIpakaTh (HOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON ¢opme: aHATUTHYECKOW, Tpaduueckoit u cioBecHoW. Ero umsydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KAK MaT€MaTHUYECKHUX, TaK U MPUKIATHBIX 3a]ad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHus IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJladyaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMAaTHYECKOTO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJJAIONINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMAaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeajaraloT HamOoJiee YHHUBEPCAIbHBIN S3BIK, OOBEAUHSIOMIMM BCE Ppa3ieibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTHKU U HMCIOJIb30BaTh €ro JJIsl BHIPAKCHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYEeCKON JIOTMKW CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIILJICHHUS
00ydJaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yuebHOM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaIu3a»
IPUCYTCTBYIOT OCHOBBI MAaTeMaTHYECKOT'0 MOJCIMPOBAHMS, KOTOpPHIE IMPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KaXKIbII U3 pa3esioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTeprall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «Anredpa W Hayala MaTeMaTHYECKOTO
aHanuza» oTBoauTcs B 11 kitacce — 136 yacoB (4 yaca B HEZIEINIO).



COIAEPKXAHUE OBYYEHUA
11 KVIACC

Yuciaa v BbIYMCICHUS

Harypanbubie u mensle yucia. [IlpumeHeHrne MpU3HAKOB JETUMOCTH IEJBIX
yycell, HauOonbImui obmui aenutens (mamee — HOJ]) m HamMenblee ooOimee
kpatHoe (naiee — HOK), octatkoB o monynto, anropurMa EBkiauaa ass perieHus
3a/1a4 B LIEJIBIX YHACIIAX.

KommiekcHbie uucna. AnreOpamdeckass W TpUTOHOMETpUYecKas (POpMbl
3alUCU KOMIUIEKCHOTO uuciia. ApudMernueckue omnepanuu ¢ KOMIUIEKCHBIMU
yuciamu. M3o0paxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IIJIOCKOCTH.
®opmyna Myaspa. Kopau n-oif creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEIT JJIsl pelIeHusl PU3NUECKUX U T€OMETPUUYECKHUX 3a1a4.

YpaBHeHUsS ¥ HEPABEHCTBA

CuctemMa ¥ COBOKYIHOCTh YpPaBHCHUW M HEPaBEHCTB. PaBHOCHWIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIe/ICTBUsI. PaBHOCHIIBHBIC HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHX  ypPaBHEHHMHM €  TIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU. Perienne TpuroHoMeTpuyeckiux HEpaBeHCTB.

OcCHOBHBIE METOJABI PEIIEHUS TOKA3aTeNbHBIX U  JIoTapuMHUUECKHUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PELICHHS CHCTEM M COBOKYIHOCTEH pAlMOHAIBHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTApUPMUUECKUX YPaBHEHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TApAMETPAMH.

[IpumeHeHne  ypaBHEHMH, CHUCTEM W HEPAaBEHCTB K  PEIICHHIO
MaTEMaTUYECKUX 3a/lad M 3aJad W3 PA3JIUYHBIX OOJacTed HAyKH W peasbHOU
AKU3HU, THTEPIPETALMS MTOJTYUYECHHBIX PE3YIbTATOB.

DOyHKUUH U TPaPUKH

I'padpux xommosummu ¢ysknmii. ['eomerpudeckue o0pa3bl ypaBHEHUN W
HEPABEHCTB HAa KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKIHH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonmpl pemieHus ypaBHEHHMM W HepaBeHCTB. [ 'paduueckue
METO/Ibl pEILICHHUS 3a]1a4 C TapaMeTpaMHu.

Hcnonp3oBanue rpadukoB (YHKIUI [N WCCIETOBAaHUS MPOIIECCOB M
3aBUCUMOCTEM, KOTOpPbIE BO3HHMKAIOT MPHU PEIICHUU 3a7ad U3 APYrUX Y4EOHBIX
MPEAMETOB U PEaTbHOMN KU3HH.

Havana maTeMaTH4eCcKOro anajamn3a

[IpuMeneHue MPOU3BOIHON K MCCIEIOBAHUIO (PYHKIHUM HA MOHOTOHHOCThH U
skcTpeMyMbl.  HaxoxkzaeHue  HauOonbIIEro Y HAWMMEHBUIETO  3HAYEHUU
HEeNpephIBHON (DYHKIIMU HA OTPE3KE.



[IpumMeHeHue NpPOU3BOJHON JUIsl HAXOXKJECHHUS HAWIYUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OINpEJENeHHS CKOPOCTH M YCKOpPEHHUs Ipoliecca,
3a1aHHOTO (hOPMYJION MU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TmiepBOOOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoX1eHUsl TEpPBOOOPA3HBIX.

WNHuterpai. I'eomerprueckuii CMBICII UHTETpaa. Beruncnenue
onpenenéHHoro uHTerpana mno ¢popmyne Herorona-JleiiOuua.

[IpumeHeHue uHTErpaia s HAXOXACHHUS IUIONIaJeH IIOCKUX QUryp u
00BEMOB T€OMETPUUECKHUX TET.

[Ipumepsl pemenuit auddepeHalIbHbBIX ypaBHEHHN. MaTemaTuiyeckoe
MOJIETUPOBAHME PEAJTbHBIX TMPOLECCOB C TMOMOUIbIO U] PepeHIaTbHbIX
YPaBHEHUM.



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

JIMUYHOCTHBIE PE3YJIbTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI 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 HACTOSIIIIEMY POCCHMCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHUE 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 pOoCCUUCKOro Hapoaa, chOpMHUPOBAHHOCTD
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 SCTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHATh MaTEMaTUYECKHE 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/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun © peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC IUIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTN4€eCKOTr0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUUYEeCKUX 3HAHWM MJig pelieHus 3aaad B 00JIacTH
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MpPaKTHKW, [OHUMaHUE
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 OCYIIECTBJISITb TPOCKTHYIO U HCCIEIOBATEIBCKYIO JEATEIbHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOIICHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPHUIIATEIIbHBIE, CAIMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC;

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

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBO/IbI;

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



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
(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, Mpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

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 JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHOOPMAIIUIO U3 UCTOYHUKOB PA3JIHYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

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

OLICHUBATH HaJEXKHOCTh uH(pOpMaIuu 1o CaMOCTOSITEJILHO
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 MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

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

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMaT BBICTYIUICHHS C y4E€TOM 3ajad
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 BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAMOKOHTPOJISI Mpolecca M pe3ylbTara pelIeHHs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaWJCHHBIX ONMMOOK, BBISIBJICHHBIX TPYAHOCTEH;

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

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJI30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIWBUIYaTbHOU
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX GopMmax paboThl (00CYyXaeHUsI, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydyenuss B 11 kjacce 0Oyd4aromiuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a»:

Ymnciia v BBIYHCTICHUSA:

CBOOOJTHO OMEpPHPOBATH TOHATUSAMH: HATYpaJIbHOE U IEJI0€ YHUCIIO,
MHOXECTBA HATYyPaJIbHBIX M LEJbIX YHCEN, WUCIOJIb30BaTh MPU3HAKH JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4MCeN sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKina;

CBOOOJIHO OMEpPUPOBATh TMOHATHEM OCTaTKa MO MOJYJIIO, 3aluChIBAThH
HaTypaJIbHbIC YKCIIA B PA3JIMUYHBIX TO3ULIIMOHHBIX CUCTEMAaX CUMCIICHUS,



CBOOOJHO ONEpUPOBaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIA B anreOpandyeckoil u
TPUTOHOMETPUUYECKON (popMe, BBITOJIHITL apu(pMETUUECKUE OTEpaIliid ¢ HUMH U
M300pakaTh HA KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSIMH: HUPPALUOHAIIBHBIE, MOKa3aTeJIbHbIE U
JorapuMUYECKUe HEPABEHCTBA, HAXOAUTh WX PELIEHUS C  IOMOILbIO
PAaBHOCHJIBHBIX TIEPEXOJOB;

OCYHIECTBJISITh OTOOp KOPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJTHO OIEpUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAauMmble  (HOPMYNBl i1 pPEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUH U
HEPABEHCTB, PABHOCUJIbHBIC CUCTEMbI U CUCTEMBI-CJIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYMHOCTEW pallMOHAJIbHBIX, UPPAIMOHATIBHBIX, TTOKA3aTECIbHBIX U
norapuMUYECKrX YpaBHCHUN U HEPABEHCTB,;

pemarb palroOHaJbHEbIE, MppalMOHAIbHBIE, MOKa3aTelbHBIE,
norapuMUyYecKue W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coepKale MOIYJIU U IapameTphl;

NPUMEHSTH rpaduyecKre METOJIbI JIJIsl PEeUICHUs] YPaBHEHU U HEPaBEHCTB, a
TaKXe 3a7a4 C IlapaMeTpaMu;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDAXXCHHMS, YPAaBHEHHUs, HEPABEHCTBA MU HUX CHUCTEMBI II0 YCJIOBHIO 3aJayu,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM arfmapara anreopsl,
UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3YJIbTAT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMHK (PYHKIUH C TOMOINBIO DSJIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOWCTB KOMITO3UITUU ABYX ()YHKIIHIA,

CTPOUTh TEOMETpHUYEeCKHe O00pa3bl ypaBHEHUHW W  HEPaBEHCTB HA
KOOPAMHATHOM IIJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh MOHATUSAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
dynkImii;

OPUMEHATh (PYHKUUM [JJI MOJACIMPOBAHUS UM KCCIENOBAHUSI pPealbHBIX
IIPOLIECCOB.

Hayajia maTeMaTH4eCKOro aHAJIu3a:

UCTIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHMs (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;



HaXOJUTh HauOOJbIlIee U HaUMEHbIlIEEe 3HaUeHUs (YHKLIUH HENPEPhIBHON Ha
OTpE3KE;

MCII0JIb30BaTh IMPOU3BOJHYIO [UJISl HAXOXKJIECHHUS HAWIYYIIEro peHieHus B
NPUKIAJAHBIX, B TOM YHCIE COLHMAJIBbHO-3KOHOMUYECKHX, 3ajayax, JJis
ONIPENENCHUS] CKOPOCTH U YCKOpPEHHMs Ipolecca, 3aJaHHOro (opMyJaod WM
rpadukom;

CBOOOJHO  ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIH
MHTErpaj, HaXOAWUTh IEpPBOOOpA3HbIE JIIEMEHTAPHBIX (YHKUHMH M BBIYUCIATH
uHTerpan no ¢popmyne Hetotona-Jleitouuia;

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

UMETh TMPEJCTABICHHE O MAaTeMaTHYeCKOM MOJICTMPOBAHMM HAa MpPHUMEpE
cocTaBlieHUs TudPpepeHInaTbHbIX YpaBHEHUN;

pelmaTh NpUKIaJHbIE 3a1a4d, B TOM YHUCJIE COLUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE



11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE



11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
HU3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[IpuMeHeHne npon3BOIHON
K MCCIIEIOBAaHUIO (DYyHKITHI
Ha MOHOTOHHOCTb U
SKCTPEMYMBI

02.09.24

https://www.resh.edu.ru/subject/51/11/

[IpuMeHeHne npon3BOIHON
K UCCIeI0BaHUIO (DYHKIIHIA
Ha MOHOTOHHOCTb U
SKCTPEMYMBI

02.09.24

[IpumeneHnne mporu3BOIHOM
K MCCIICIOBAaHUIO (DYyHKITHI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

05.09.24

[Ipumenenne mporu3BOIHOM
K UCCIeI0BaHUIO (DYHKIIHIA
Ha MOHOTOHHOCTb U
KCTPEMYMBI

05.09.24

[IpumeHeHue npou3BOIHOM
K UCCIEeI0OBAaHUIO (DYHKIIHIA
Ha MOHOTOHHOCTb U
3KCTPEMYMBI

09.09.24

IIpumeHnenne nponu3BoIHOM
K UCCIICZIOBAHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U

09.09.24



https://www.resh.edu.ru/subject/51/11/

JKCTPEMYMBI

Haxosxnenne HanOoJIbIIero
Y HAUMCHBIIIETO 3HAYCHUS
HEeNpPEephIBHOW (QYHKINU HA
OTpe3Ke

12.09.24

https://www.resh.edu.ru/subject/51/11/

Haxosxnenne HanOoJIbIIIero
Y HAMMEHBIIIETO 3HAUYCHUS
HenpepbIBHON (DYHKIIMHM HA
OTpe3Ke

12.09.24

Haxoxnenne HanOOIIBIIETO
Y HAaMMEHBIIIETO 3HAYCHUS
HenpepbhIBHON (DYHKIIMHN HA
OTpe3Ke

16.09.24

10

Haxoxnenne HanOoJIbIIErO
Y HAaMMEHBIIIETO 3HAYCHUS
HeTpepHIBHOW (PyHKIIMH Ha
OTpe3Ke

16.09.24

11

Haxoxnenue HaubobIero
Y HaUMEHbILIETO 3HAYCHUS
HenpepbhIBHON (DYHKIIMHN HA
OTpe3Ke

19.09.24

12

Haxoxaenue HaubombIero
Y HAaUMEHBIIIETO 3HAYCHUS
HeNpephIBHON (DYHKIIMHN HA
OTpe3Ke

19.09.24

13

IIpumenenne nponu3BoIHOM
JUIsL HAXOXKIACHUS
HaWIYy4IIero peleHus B
MPUKIIAJHBIX 33a4ax

23.09.24



https://www.resh.edu.ru/subject/51/11/

14

IIpuMeHeHne npou3BOIHON
JUI HaXO0XACHUS
HaWIYy4IlIEero peleHus B
MIPUKJIAIHBIX 3a7jauax

23.09.24

https://www.resh.edu.ru/subject/51/11/

15

[IpuMeHeHne npon3BOIHON
JUIsL OTIPENIENIEHUS. CKOPOCTH
U YCKOPEHUS MpoLecca,
3aJJaHHOTO (POPMYIION MU
rpaduxkom

26.09.24

16

[IpuMeHeHne npon3BOIHON
TUTSL OTIPENIEIICHUS] CKOPOCTH
W YCKOPEHUS Tpoliecca,
3aJJaHHOTO (POPMYIION MU
rpagukoM

26.09.24

17

Komnozunus hyHkimii

30.09.24

https://www.resh.edu.ru/subject/51/11/

18

Kommnozumus pyHkimii

30.09.24

19

Komnozunus hyHkimii

03.10.24

20

I'eomeTrpuueckue oOpa3sbl
ypaBHEHUH HA
KOOPJIUHATHOU TJIOCKOCTH

03.10.24

21

I'eomerpuueckue oOpa3sbl
ypaBHEHUH Ha
KOOPAMHATHOM IJIOCKOCTH

07.10.24

22

KontponbHas padoTa:
"HUccnenoBanue GpyHKIMA ¢
MIOMOIIIBIO TPOU3BOAHON"

07.10.24

23

ITepBooGpa3Hasi, OCHOBHOE
CBOMCTBO MEepBOOOPA3HBIX

10.10.24

https://www.resh.edu.ru/subject/51/11/



https://www.resh.edu.ru/subject/51/11/
https://www.resh.edu.ru/subject/51/11/
https://www.resh.edu.ru/subject/51/11/

24

[TepBooOpazubie
AIIEMEHTAPHBIX (QYHKIUH.
[IpaBuna HaxoxACHUSA
nepBooOpa3HBIX

10.10.24

25

[TepBooOpazubie
AIIEMEHTAPHBIX (QYHKIUH.
[IpaBuna HaxoxACHUSA
epBOOOPa3HBIX

14.10.24

26

Nurerpain. I'eomerpuuecknii
CMBICJI HHTETpasa

14.10.24

https://www.resh.edu.ru/subject/51/11/

27

Brranciaenue
OTIPEICIEHHOTO HHTETrpaia
o ¢popmyne HproToHa-
JletiounIta

17.10.24

28

Brruucnenune
OMpENEIIEHHOTO UHTErpaia
o ¢popmyne HeroTona-
JletiouuIta

17.10.24

29

[TpumeneHne nHTErpaNa IIs
HAXOXKJICHHS TUIOIIAICH
IJIOCKUX (UTYP

21.10.24

30

[IpuMeHeHne uHTETpaNa s
HaAXO0XJIEHHUS 00HLEMOB
T€OMETPHYCCKHUX T

21.10.24

31

IIpumeps! perienui
mddepeHnanbHbIX
yYpaBHEHUH

24.10.24

32

[Ipumeps! perieHun

24.10.24



https://www.resh.edu.ru/subject/51/11/

mddepeHnnanbHbIX
YpaBHEHUU

33

MaremaTuueckoe
MOJIEJIMPOBAHKUE PEAIBHBIX
MPOLECCOB C TOMOIIBIO
QG hepeHITnaTbHBIX
YpaBHEHUU

07.11.24

https://www.resh.edu.ru/subject/51/11/

34

KonTponbHas pabora:
"[lepBooOpa3nast u
nHTerpan”

07.11.24

35

Tpuronomerpuueckue
(GyHKIMH, UX CBOWCTBA U
rpaduxu

11.11.24

https://www.resh.edu.ru/subject/51/11/

36

TpuroHomerpuyeckue
(hyHKIIMH, UX CBOMCTBA U
rpaduku

11.11.24

37

TpuroHomerpuyeckue
(GyHKIIMH, UX CBOWCTBA U
rpadguku

14.11.24

38

Tpuronomerpudeckue
(GyHKINHU, UX CBOKCTBA U
rpadguku

14.11.24

39

Tpuronomerpuueckue
(bYHKIMH, UX CBOMCTBA U
rpaduxu

18.11.24

40

OT10op KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOIIBIO

18.11.24



https://www.resh.edu.ru/subject/51/11/
https://www.resh.edu.ru/subject/51/11/

TPUTOHOMETPUYECKOMN
OKPY>KHOCTHU

41

OTt0op KOpHEH
TPUTOHOMETPUUECKUX
YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTHU

21.11.24

42

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

21.11.24

43

OT160p KOpHE
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKOMN
OKPY>KHOCTH

25.11.24

44

Pemrenue
TPUTOHOMETPHUICCKUX
HEPaBEHCTB

25.11.24

https://www.resh.edu.ru/subject/51/11/

45

Pemenue
TPUTOHOMETPHUICCKUX
HEPaBCHCTB

28.11.24

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

28.11.24

47

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

02.12.24



https://www.resh.edu.ru/subject/51/11/

48

KonTtponsHas pabdoTa:
"I'paduxu
TPUTOHOMETPHUYECKIX
GyHKIUH.
Tpuronomerpudeckue
HepaBeHCTBA"

02.12.24

49

OCHOBHBIE METOIbI
pEIICHHS MOKa3aTeIbHBIX
HEPAaBCHCTB

05.12.24

https://www.resh.edu.ru/subject/51/11/

50

OCHOBHBIE METOIBI
pEIICHHS MOKa3aTeIbHBIX
HEPaBCHCTB

05.12.24

51

OCHOBHBIE METOIBI
pEIICHUS TOKa3aTeIbHBIX
HEPABCHCTB

09.12.24

52

OCHOBHBIE METOIEI
pelieHus MoKa3aTeIbHBIX
HEPaBEHCTB

09.12.24

53

OcHOBHBIE METO/IbI
pelieHus JorapupMuuecKux
HEPaBEHCTB

12.12.24

https://www.resh.edu.ru/subject/51/11/

54

OcHOBHBIE METO/IBI
pelieHus JorapupMuuecKux
HEPaBEHCTB

12.12.24

55

OCHOBHBIE METOIbI
pelieHus aorapupMuuecKux
HEPaBEHCTB

16.12.24

56

OCHOBHBIE METOIBI

16.12.24



https://www.resh.edu.ru/subject/51/11/
https://www.resh.edu.ru/subject/51/11/

perieHus JorapupMUIEeCKuX
HEPaBEHCTB

57

OCHOBHBIE METO 5]
pEIICHUS HPPAMUOHATBLHBIX
HEPaBCHCTB

19.12.24

58

OCHOBHBIE METO 5]
pENICHUS HPPAMUOHATEHBIX
HEPAaBCHCTB

19.12.24

59

OCHOBHBIE METOIbI
pEIICHHS HPPAMNOHATBHBIX
HEPaBCHCTB

23.12.24

60

OCHOBHBIE METOIBI
pEIICHHS HPPAMNOHATBEHBIX
HEPAaBCHCTB

23.12.24

61

I'paduaeckue meToap!
pELIeHNs UPPALMOHATIBHBIX
ypaBHEHUU

26.12.24

https://www.resh.edu.ru/subject/51/11/

62

I'padmyeckue meto b1
pELIeHNs UPPALMOHATIBHBIX
ypaBHEHUH

26.12.24

63

I'paduueckue MeTo b1
peleHus MoKa3aTesIbHbIX
ypaBHEHUH

09.01.25

64

I'padmyeckue meto b1
peuIeHus MoKa3aTeabHbIX
HEPaBEHCTB

09.01.25

65

I'padmyeckue meTo b1
pelieHus aorapupMuuecKux

13.01.25



https://www.resh.edu.ru/subject/51/11/

YpaBHEHUI

66

I'padmyeckue meTo b1
pereHus JorapupMUIECKUX
HEPaBEHCTB

13.01.25

https://www.resh.edu.ru/subject/51/11/

67

I'padmaeckue MeTo b1
pereHus JorapupMUIECKUX
HEPaBEHCTB

16.01.25

68

I'paduueckue meToap!
pelIeHNs T0Ka3aTeIbHbIX U
Jorapu(pMUIECKUX
YpaBHEHUU

16.01.25

69

I'paduaeckme meToap1
pEIICHUS TOKA3aTeIbHBIX U
JorapuPpMUIECKuX
ypaBHEHU U

20.01.25

70

I'paduaeckue meToap!
peIIeHUs TOKa3aTEIbHBIX U
norapu(pMUIECKUX
HEPaBEHCTB

20.01.25

71

I'pacdmyeckue meto b1
pElIeHUS T0Ka3aTeIbHbIX U
Jorapu(pMUIECKUX
HEPaBEHCTB

23.01.25

72

KonTtposnrHas padoTa:
"HppannoHaibHbIE,
[I0KAa3aTeIbHbIE U
norapupmMuIecKue
HepaBeHCTBA"

23.01.25



https://www.resh.edu.ru/subject/51/11/

73

KomrutekcHbie uncna.
Anrebpandeckas 1
TPUTOHOMETPHYECKAS
(hopMEbI 3anuCH
KOMIIJIESKCHOTO YHUCJIa

27.01.25

74

KomrutekcHbie uncna.
AnreOpanyeckas u
TPUTOHOMETPUYECKAS
(dhopmbI 3anucu
KOMIUIEKCHOTO YHCIIa

27.01.25

75

Apudmernueckue
oTepaluy ¢ KOMIIJIEKCHBIMH
qHclaMu

30.01.25

76

Apubdmernueckue
OTIepaIyy ¢ KOMIUIEKCHBIMA
YHCIIaMH

30.01.25

77

N3obpaxenue
KOMIUICKCHBIX YUCEIl Ha
KOOPJAMHATHOM IIOCKOCTH

03.02.25

78

N3obpaxenue
KOMIUICKCHBIX YUCEll Ha
KOOPJAMHATHOM IIOCKOCTH

03.02.25

79

®opmyna Myaspa. Kopau
N-0¥i CTETNIEHHU U3
KOMIUIEKCHOTO YHClia

06.02.25

80

®opmyna Myaspa. Kopau
N-O¥ CTENEHU U3
KOMIUIEKCHOTO YHCIIa

06.02.25




81

[IpumeHeHre KOMIUTEKCHBIX
YUCell IS PELICHUS
¢bu3nvecKux u
r€OMETPUUYECKHX 3a]1a4

10.02.25

82

KonTtponsHast padoTa:
"KomiiekcHble yncia"

10.02.25

83

HarypaneHble u nensie
qucia

13.02.25

https://www.resh.edu.ru/subject/51/11/

84

HarypanbeHblie u nensie
qucia

13.02.25

85

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIETIBIX YUCEI

17.02.25

86

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIETIBIX YUCEI

17.02.25

87

[IpumeHeHne npu3HaKkoB

JCIINMOCTHU LCIIBIX YNUCCII:
HOJT n HOK

20.02.25

88

[IpumeHeHne Npu3HaAKOB
JEIMMOCTH LIEIIBIX YHCEN:
HOJl u HOK

20.02.25

89

[IpumeHeHne NprU3HAKOB
JIEIMMOCTH LIETBIX YHCEN:
OCTaTKH 0 MOJYITIO

27.02.25

90

[IpumeHeHne Npu3HaKOB
JEIUMOCTH LIEJIbIX YUCEN:
OCTaTKHU MO MOJIYJIIO

27.02.25

91

[IpumeHenne Npu3HaKkoB
JEIMMOCTH LIEJIBIX YHACEN:

03.03.25



https://www.resh.edu.ru/subject/51/11/

anroput™ EBknnaa mis
peLIeHUS 3aa4 B LEIbIX
quCcaax

92

KonTtponsHast padoTa:
"Teopus nenbix yucen"

03.03.25

93

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUI. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

06.03.25

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEJICTBHS

06.03.25

95

OCHOBHBIE METOI5I
PEILICHUS CUCTEM U
COBOKYITHOCTEH
palMOHAIBHBIX YPABHEHHI

13.03.25

https://www.resh.edu.ru/subject/51/11/

96

OcHOBHBIE METO/IbI
pELICHUS CUCTEM U
COBOKYITHOCTEH
HppalMOHAIbHBIX
ypaBHEHUH

13.03.25

97

OcHOBHBIE METOBI
peLLeHHs CUCTEM U
COBOKYIHOCTEM
II0Ka3aTeIbHbIX YPAaBHEHUN

17.03.25

98

OCHOBHBIE METOIBI
pEIICHUS CUCTEM H
COBOKYITHOCTEMN

17.03.25



https://www.resh.edu.ru/subject/51/11/

II0KA3aTeIbHBIX YPAaBHEHUU

99

OCHOBHBIE METO/IbI
PEIICHUS CUCTEM H
COBOKYITHOCTEM
JOTapuPMUICCKIX
YpaBHEHUU

20.03.25

100

OCHOBHBIE METO/IbI
pelIeHus CUCTEM U
COBOKYITHOCTEM
JorapuPMUIECKuX
YpaBHEHUU

20.03.25

101

[Ipumenenue cucrem Kk
PELICHUIO MaTeMaTUYEeCKUX
3a/1a4 U 3a/1a4 U3
pa3IUYHBIX 00JIaCTeH HayKH
U peabHOU KU3HU,
MHTEpIpeTaIus
MOJIyYE€HHBIX PE3yJbTaTOB

31.03.25

102

[Ipumenenue cucrteM K
PELICHUIO MaTeMaTUYECKUX
3a/1a4 U 3a/1a4 U3
pa3IUYHbBIX 00JacTel HAyKH
U peajibHOM JKU3HU,
HMHTEpIIpETAIHS
MOJIy4YE€HHBIX Pe3yJbTaTOB

31.03.25

103

HpI/IMeHeHI/IC HEPAaBCHCTB K
PCHICHHUIO MAaTECMAaTUUCCKUX
3aaa4 1 3aga4 U3

PAa3JIMIHBIX oOmacreit HayKH

03.04.25




U peajbHOU KU3HU,
HHTEpHIpETALUs
MOJIyYCHHBIX PE3YIbTATOB

104

KonTtponsHast padoTa:
"CucTemMbl pallMOHATBHBIX,
UpPPaLMOHABHBIX
MOKa3aTeNbHBIX U
JIOTapu(PMUIECKUX
ypaBHeHUI"

03.04.25

105

PanvonaneHbIe ypaBHEHHS C
rapameTpamu

07.04.25

https://www.resh.edu.ru/subject/51/11/

106

PammmonansabIe
HEpPaBEHCTBA C
rmapaMeTpamu

07.04.25

107

PanmmonanbHbIe CHCTEMEI C
rnapamMeTpamu

10.04.25

108

HppannonanbHbie
ypaBHEHUs1, HEPABEHCTBA C
napaMmeTpamu

10.04.25

109

HppatmoHanbHbIe CUCTEMBI
C mapamMeTpaMu

14.04.25

110

[TokazarenbHbIe ypaBHEHUS,
HEpaBEHCTBA C
napameTpamu

14.04.25

111

IToka3zarenbHbIE CUCTEMBI C
napameTpamMu

17.04.25

112

Jlorapudpmuueckue
YPaBHEHUS, HEPABEHCTBA C

17.04.25



https://www.resh.edu.ru/subject/51/11/

napaMmeTpamu

113

Jlorapugmuueckue
CHCTEMBI C TTapaMeTpaMu

21.04.25

https://www.resh.edu.ru/subject/51/11/

114

Tpuronomerpudeckue
YpaBHEHUS € ITapaMeTpamMmu

21.04.25

115

Tpuronomerpuueckue
HEPABEHCTBA C
rapameTpamu

24.04.25

116

Tpuronomerpuueckue
CUCTEMBI C MTapaMeTpaMHu

24.04.25

117

[TocTpoenue n
HCCTe0BaHNE
MaTeMaTH4YECKUX MoJieaei
pEabHBIX CUTYaAIUH C
MOMOIIbIO YPAaBHEHHI C
napaMmeTpamu

28.04.25

118

[Toctpoenune u
HCCIeIOBaHUE
MaTeMaTHYeCKUX MOJIeNen
peaIbHBIX CUTYyallui C
MTOMOIIBIO0 CUCTEM
ypaBHEHUH ¢ apaMeTpamu

28.04.25

119

ITocTpoenue u
ncciae0BaHue
MaTEMaTHUYECKUX MOJENEN
peaNbHBIX CUTYALUH C
IIOMOILBIO CUCTEM
YPaBHEHUH C IMapaMmeTpaMu

05.05.25



https://www.resh.edu.ru/subject/51/11/

120

KonTtponsHas pabdoTa:
"3anauu ¢ napamerpamu”

05.05.25

121

[ToBTOpEenue, 06001ICHNE,
CHCTEMAaTH3aIMs 3HAHWH
"VYpaBHeHus"

12.05.25

https://www.resh.edu.ru/subject/51/11/

122

[ToBTOpEnue, 06001ICHNE,
CUCTEMAaTH3aINs 3HAHWH:
"VYpaBHeHus"

12.05.25

123

[ToBTOpeHnue, o6o0IICHNE,
CHCTeMaTH3aIus 3HaHUH:
"VpaBHenus. CucteMbl
ypaBHeHUH"

15.05.25

124

[ToBTOpenue, o6o0IICHNE,
cHUCTEMAaTU3aIs 3SHaHUH
"Hepasencrna"

15.05.25

125

[ToBTOpEeHue, 0600IICHNE,
cHUCTEMAaTU3aIs 3SHaHUH
"HepaBenctna"

19.05.25

126

[ToBTOpEeHUE, 0600IICHNE,
CHUCTEeMaTH3aIlnsl 3HAHMI:
"HepaBenctna"

19.05.25

127

[ToBTOpEHUE, 0000IICHNE,
CHUCTeMaTH3allysl 3HAHMI:
"IIpousBoaHas u eé
IpuMeHeHue"

128

[ToBTOpeHnue, 06061IeHNE,
CcHUCTeMaTH3allys 3HAHUI:
"[IpousBonHas u e€



https://www.resh.edu.ru/subject/51/11/

npuMeHeHue"

129

[ToBTOpEenue, 060061ICHNE,
cHCTeMaTH3aIus 3HaHUMN:
"[IpousBoaHas u e€
npuMeHeHue"

https://www.resh.edu.ru/subject/51/11/

130

[ToBTOpEnue, 06001ICHNE,
CUCTEMAaTH3aINs 3HAHWH:
"NHuTerpan u ero
npuMeHeHue"

131

[ToBTOpeHue, 0600IICHNE,
cUCTeMaTu3aIlys 3HaHUH
"®yukuun"

132

[ToBTOpenue, o6o0IICHNE,
cHUCTEMAaTU3aIs 3SHaHUH
"®yukuun"

133

[ToBTOpEeHue, 0600IICHNE,
cHUCTEMAaTU3aIs 3SHaHUH
"®yukuun"

134

HToroBasi KOHTPOJIbHAS
pabota

22.05.25

135

HToroBasi KOHTpPOJIbHAS
pabota

22.05.25

136

[ToBTOpEHUE, 0000IICHNE,
CUCTEMAaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

136

10



https://www.resh.edu.ru/subject/51/11/




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

Mopakosuy A.I'., Cemenos I1.B. AnreOpa u Hayasia maTemaTrueckoro aHaiusa. 11 kiacc.
VYuebnuk (6a30BbIi 1 yriyOneHHbI ypoBHH). KommuiekT u3 2-x yacteil | MopakoBuy

Anexcannp ['puropseBud, Cemenon IlaBen Bnagumuposuy

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://www.resh.edu.ru/subject/51/11/
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