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INOACHUTEJIBHAS 3AIINCKA

VuebHblil Kypc «Auredpa M Hayala MaTeMaTHYECKOro aHaJIM3a» SIBIAETCS OJHUM U3
Hauboyiee 3HAUYUMBIX B IPOrpaMMe CpeIHEero oOIero o0pa3oBaHMs, IOCKOJIbKY, C OIHOM
CTOPOHBI, OH O0ecle4nBaeT MHCTPYMEHTAlbHYIO 0a3zy JUIsl H3y4EHHUS BCEX €CTECTBEHHO-
Hay4YHbIX KYpCOB, a C JPyrol CTOpOHbI, (OPMHUPYET JIOIMUECKOE U aOCTPAKTHOE MBIIUIEHUE
o0yyaromuxcs Ha YpOBHE, HEOOXOIMMOM Uil OCBOCHHsSI HMH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOpUM, CIOBECHOCTH U JpyrMX JUCUMIUIMH. B paMkax pgaHHoro ydeOHOro Kypca
oOyyaroIuecs OBJIAJICBAIOT  YHUBEPCAIBHBIM  SI3BIKOM  COBPEMEHHOM HayKd, KOTOpas
(hopMyIIHpyeT CBOM TIOCTHIKEHUSI B MAaTEMaTUYECKOU popme.

VY4eOHbIi Kypc anreOpbl M Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIaJbIBAeT OCHOBY IS
YCIEUIHOTO OBJIQJICHUS 3aKOHAaMM (PU3MKHM, XUMHMM, OHMOJIOIMH, IIOHUMAHUS OCHOBHBIX
TEH/JECHIMI pa3BUTUS SKOHOMHUKU M OOIIECTBEHHOM >W3HH, I103BOJIIET OPHEHTUPOBATHCS B
COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTMSIX, YBEPEHHO HCIIOJIb30BAaTh WX MAJIS
nanpHeimero oOpa3oBaHUST W B TOBCEJHEBHOM JKM3HHM. B TO e BpeMs OBJaJieHHE
a0CTPaKTHBIMU W JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMH ajareOpbl U MaTeMaTHUECKOTO aHAIIN3a
pa3BUBaeT yMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb, J1OKa3bIBaTh
YTBEPXKJICHUS C TIOMOIIBI0 MHAYKIUHU U PACCYkAATh ACTYKTUBHO, UCIOJIb30BATh 0000IIEHUE U
KOHKpETU3alulo, abCcTparupoBaHWE M aHAJIOrHI0, (OPMHUPYET KpEaTUBHOE U KPUTHUYECKOE
MBIILIICHHE.

B xone m3yuenuss yuyeOHOro kypca «Ajiredpa M Hadajga MaTeMaTHYECKOTO aHaIu3a»
o0ydYaroImuecsl TOJyYaloT HOBBIM ONBIT PEIIeHHs] TMPHKIAIHBIX 3a7ad, CaMOCTOSITEIHHOTO
IIOCTPOCHHUsI MAaTEMAaTU4YECKUX MOJEIEH DPEAJIbHBIX CUTyallud, MHTEPIPETALUN ITOIYYEHHBIX
peuIeHui, 3HaKOMATCs ¢ NPUMEpaMU MaTeMaTH4YECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE H
HCKYCCTBE, C BbIIAIOIMMHUCSA MATEMaTUYECKUMHU OTKPBITHUSIMHU U UX aBTOPaMH.

VY4eOHbIll Kypc 007aiaeT 3HAYUTEIbHBIM BOCHHUTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peanu3yercss Kak uepe3 yueOHbIM Marepuan, cHocoOCTBYIOUIMHM (OPMUPOBAHMIO HAyYHOTO
MHUpPOBO33pEHHUs, TaKk W d4epe3 cHenuduky ydyeOHOH  JesATelNbHOCTH, TpeOyromei
MPOJOJDKUTENPHOM  KOHLEHTPALlMM  BHUMAHUS, CAMOCTOATEIBHOCTH, AKKypPaTHOCTH U
OTBETCTBEHHOCTH 3a I1OJIy4E€HHBII pe3ybTar.

B ocHoBe Meromuku oOyueHus anreOpe M HayajgaM MaTeMaTUYECKOIO aHaIn3a JIEKUT
JesITeIbHOCTHBIN MPUHIUI 00y4EHUsI.

B ctpykType yueOHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a» BbIJCIIEHbBI
CIIEQYIOIIAE COAEPKATEIBHO-METOANYECKHE JMHUK: «Uucina v BbUUCICHUS», «DYHKIUM U
rpadukn», «YpaBHEeHHUs U HEpaBEeHCTBa», «Havana maTremMaTHueckoro aHaian3za», « MHOXECTBa U
JIOTHKa». Bce OCHOBHBIE CONEpKATEIBHO-METOAUYECKHE JIMHUM HM3Y4YarOTCsl Ha IPOTSHKEHUH
IBYX JIeT o0yueHUs Ha YpOBHE CpeHero oouiero oOpa3oBaHMs, €CTECTBEHHO AOMOJHSAS APYT
Jpyra ¥ TOCTENEHHO HACBIASCh HOBBIMM TeMaMU U pasnaenamu. JlaHHBIH ydeOHBIH Kypc
SIBJIIETCS. MHTErPaTUBHBIM, IIOCKOJIbKY OOBEAUHSET B cebe coaepKaHHEe HECKOJIbKUX
MaTeMaTHYeCKUX JTUCIMIUIMH, TaKMX Kak aiaredpa, TPUTOHOMETPHs, MaTeMaTHUECKUIl aHau3,
TEOpHsl MHOXECTB, MaremMaTruyeckas joruka u jpyrue. I[lo Mepe Toro kak oOydaromiuecs
OBJIA/IEBAIOT BCE Oojiee MIMPOKMM MaTeMaTHUECKUM ammaparoM, Y HHUX I10CJIEJOBaTEIbHO
¢dopmMHpyeTCs U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEeMAaTHYECKYI0 MOJENb PpealbHOM
CUTYalluu, IPUMEHSTh 3HAHUS, TOTyYSHHbIE IPU U3yUYEeHUU YU4eOHOr o Kypca, ISl pelIeHUs



CaMOCTOSITENTbHO C(OPMYJIMPOBAaHHOW MaTEeMaTUYECKOH 3ajauu, a 3aTeM HHTEPIpPETUPOBATH
CBOH OTBET.

CopepxxaTenpHO-MeTOAMYEeCKass  JMHUSA  «Yucima W BBIYMCICHHS»  3aBepuiaeT
(opMHpOBaHNE HABBIKOB HCIIOJIB30BAaHMS JCHCTBUTEIBHBIX YHUCEN, KOTOpOe ObUIO HAuyaTo Ha
ypOBHE OCHOBHOTro 00mIero odpazoBanus. Ha ypoBHe cpemaHero obmiero obpasoBaHHs 0co0oe
BHUMaHUE yJelnsercss (OpMUPOBAHUIO HABBIKOB PAallMOHANIBHBIX BBIYUCIICHUH, BKIIOYAIONIUX B
ce0s MCIOJIb30BaHUE PA3NUYHBIX (OPM 3allMCU YHUCIIA, YMEHHUE JIelaTh MPUKHUAKY, BBIIOIHSITDH
MpUOIMHKEHHBIE BRIUYMCIICHUS, OLIEHUBATh YHCIIOBBIEC BbIpAKEHUs, paboTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HaKOMble OOy4YaroIIMMCS MHOKECTBA HATYPaJIbHBIX, LEJIbIX, PAllMOHATIBHBIX U
JNEHCTBUTENBHBIX YUCEN JOMOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxaoM u3 3Tux
MHOYECTB PaCCMaTPUBAIOTCSI CBOMCTBEHHBIE €My CIIeU(pUUECKUE 3a]aui U OTEepaluu: JeJICHHEe
HAIleNlo, OINEpUPOBAaHME OCTATKAaMHU Ha MHOXKECTBE LEJIBIX YHCEN, OCOObIe CBOWCTBA
palMOHATBHBIX W MPPALMOHAIBHBIX YMCEll, apU(PMETHUECKUE OIEpalluy, a TAK)Ke HM3BJICYCHUE
KOpHS  HATypaJbHOH CTENMEHM Ha  MHOXECTBE KOMIUIEKCHBIX  4Hced. braromaps
MOCNIEIOBATEIbHOMY  pPACIIMPEHUI0  Kpyra HUCHOJB3YEeMBIX YHCEN U 3HAKOMCTBY C
BO3MOXXHOCTSIMU UX MPUMEHEHUS Ui PElIeHUs pa3iINyHbIX 3a/1a4 (OpPMUPYETCS MPe/ICTaBICHHE
0 €IMHCTBE MaTeMAaTUKH KaK HAyKH U €€ PO B IOCTPOSHUHU MOJIENeH pealbHOTO MHpPa, IHUPOKO
UCIOJIB3YI0TCSA 000011IeHNEe U KOHKPETU3aIHU.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pPEATM3YyeTCs Ha MPOTHKECHHHM BCETO OOy4eHHUs Ha
YpOBHE cpeaHero ooOmero o0pa3oBaHUs, TOCKOJIBKY B KaxkaoM pasnene Ilporpammer
MPEIYCMOTPEHO PELICHNE COOTBETCTBYIOIIUX 3a/1ad. B pesynbrate oOydaronipecs OBIAICBAIOT
pPa3NUYHBIMM ~ METOJAMH  pEIICHUS pPAlUOHAIBHBIX, HPPANUOHAIBHBIX, IOKa3aTeIbHBIX,
Jorapu()MUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHI, HEPABEHCTB U CUCTEM, a TakKe 3ajad,
colepkamux napaMmerpsl. [lomyueHHbIE yMEHHsI IIUPOKO HCHOJIB3YIOTCS MPU HUCCIEIOBAHUU
(GYHKIMH ¢ TOMOIIBIO TPOU3BOIHOM, TPU pEeIIEHUH MPUKIATHBIX 3a/1a4 U 3a/1a4 Ha HaXO0XJIEHUE
HauOOJIBIIMX U HAMMEHBIIUX 3HaueHUH (yHkiMu. [laHHas copeprkaTesibHas JMHUS BKIIOYAeT B
ce0s Takke (QOpMUPOBAHHME YMEHUH BBINONHATH pacuéThl 1o (opmynaMm, IpeodpazoBaHUs
paMoHABFHBIX, UPPANMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAKCHHH,
coZepKalIux cTenmeHn u Jorapudmel. braromaps wm3ydeHuro anreOpamyeckoro marepuana
MPOUCXOIUT JajbHEHIIee pa3BUTHE aAITOPUTMHUYECKOTO W aOCTPAKTHOTO  MBIIUICHHS
o0yyaromuxcs, GOPMHUPYIOTCS HABBIKK JNEAYKTUBHBIX PACCyXICHHU, pabOThl ¢ CHMBOJIBHBIMH
¢dbopmamu, TpeCcTaBICHNUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PAaBEHCTB U HEPAaBEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI JJISl PeLIeHUs MPAKTUUYECKUX M €CTECTBEHHO-
HAY4HBIX 33J1a4, HaIrJIAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KakK S3bIKa HAYKH.

CopnepxatenbHo-MeToanyecKas JTUHUSA «PYHKIMU U TpadUKW» TECHO IEeperuieTaercs ¢
IpPYTUMH  JIMHHASMH  y9eOHOTO  Kypca, TIIOCKOJIbKY B KaKOM-TO  CMBICIIE  3a/1aéT
MOCJIeIOBATEeIPHOCTh ~ M3YYeHUs  MaTepuana. VI3ydeHWe  CTENeHHOH, IOKa3aTelbHOH,
JoTapuPMHUYECKON U TPUTOHOMETPHUECKIX (PYHKITHI, X CBOHCTB U Irpa)MKOB, UCTIOIH30BAHNE
GYHKOMHA Ui pelIeHusl 3afad W3 JIPYTHX y4YeOHBIX MPEIMETOB W PEeaJbHON KU3HH TECHO
CBSI3aHO KaK C MaTeMaTHYECKUM aHaJIM30M, TaK U C pEIIeHUEM ypaBHEHUIl U HepaBeHCTB. [Ipu
3TOM OosblIOe BHUMAaHUE YyJaenseTcs (OpPMUPOBAHUIO YMEHHs BbIpaxaTb (HopMylIamu
3aBUCUMOCTH MEXAY Pa3IUYHbIMUA BEJIMYMHAMM, UCCIEIOBATh MOJNyUYeHHbIE (PYHKIUU, CTPOUTDH
ux rpaduxu. Matepuan 3TOH colep)KaTeIbHOM JIMHUU HAlleJIeH Ha pa3BUTHE YMEHHH H
HABBIKOB, TIO3BOJISTIONINX BRIPAKATH 3aBHCUMOCTH MEXKIY BETMYMHAMHE B Pa3INIHON (opme:



aHAIMTUYECKOW, Tpaduueckod U cioBecHOW. Ero wu3ydeHue crmocoOCTBYEeT pPa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHWIO W KOHKPETU3AIHH,
HCIIOJIb30BAHUIO aHAJIOTUH.

CopepxarenpHas uHusA «Hayana mMaTeMaTuyeckoro aHaiu3a» MO3BOJSIET CYIIECTBEHHO
pacivpuTh KPYr KaKk MaTeMaTUYeCKUX, TaK M MPUKIATHBIX 3a[a4, JOCTYIHBIX 00ydarouumcs,
TaK KaK y HUX MOSBIISETCS BO3MOXHOCTh CTPOUTDH TpapUKU CIOKHBIX (PYHKIIHH, ONpeaensaTh ux
HauOOJbIINE U HAUMEHBIINE 3HAUCHUS, BBIUUCIATH IUIOMAIN GUryp U 0ObEMBI Tell, HAXOAUTh
CKOPOCTH U YCKOpEHHMs TmpoleccoB. JlaHHas copepskaTenbHash JIMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHMSI MAaT€MAaTHUYECKUX MOJIeJIed peajdbHbIX CHUTYalHi, IO3BOJISET
HaxOJUTh HAaWJIy4lllee PEIICHHE B MPHUKIAIHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKHX,
3a/layax. 3HAKOMCTBO C OCHOBaMHM MAaTEMaTHYECKOrO aHaliu3a CIIOCOOCTBYET pa3BUTHUIO
abcTpakTHOTO, (HOPMATBLHO-TOTUYECKOTO U KPEATUBHOTO MBIINUICHUS, ()OPMUPOBAHUIO YMEHHI
pacrno3HaBaTh MPOSBICHUS 3aKOHOB MaTeMAaTUKH B HAyKe, TEXHUKE U HcKyccTBe. OOyyaronuecs
y3HAIOT O BBIJAIOUINXCS pe3yibTaTax, MOJMyUYeHHBIX B XOJ€ Pa3BUTHUSA MAaTeMAaTUKH KaK HAayKH, U
00 MX aBTOpAX.

ConepkarenbHO-MeTOIMUeCKass JIMHUS «MHOXECTBa M JIOTHKA» BKJIIOYaeT B ce0s
3JIEMEHThl TEOPUM MHOXECTB M MATEMaTUYECKOW JIOTMKUA. TeopeTHKO-MHOXKECTBEHHBIE
MPEACTABICHUS] TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTeMaTUKW M TpeajiararoT Haubosee
YHUBEpPCATIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3[eNibl MaTeMaTHUKA W €€ MPHIOKEHUH, OHHU
CBSI3BIBAIOT pa3Hble MAaTEMaTHYECKHE IMCIUIUIMHBI U X MPUIOKEHUsS B equHoe 1eioe. [loaromy
BaXHO JIaTh BO3MOXXHOCTh OOy4YaroImieMycsi MOHMMATh TEOPETUKO-MHOXKECTBEHHBIA S3BIK
COBPEMEHHOM MaTeMaTHKW U HCIOJIb30BaTh €ro i BBIpaXKEHUS CBOMX MbIcheil. [Ipyrum
BOKHBIM MPHU3HAKOM MAaTEMATHKU KaK HAyKH CJIEyeT MPU3HATh CBOMCTBEHHYIO € CTPOroCTb
O00OCHOBaHMW W CJICIOBAaHHE ONPEACIEHHBIM TIPAaBWJIAM IOCTPOCHUS  JIOKA3aTEeIbCTB.
3HAKOMCTBO C D3JIEMEHTAMH MAaTEMAaTHYECKOW JIOTHMKU CIIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO
MBIIICHUS] 00YyYaronIuXcsi, MO3BOJISIET UM CTPOUTH CBOHM PACCYXICHHUS Ha OCHOBE JIOTHUYECKUX
npaBuji, GOPMHUPYET HABBIKA KPUTUUECKOTO MBIIIUICHHS.

B yuebHOM Kypce «Anredpa M Hadajga MaTEeMaTHYECKOrO AaHajIu3a» MPHUCYTCTBYIOT
OCHOBBI ~ MaTeMaTHYeCKOro  MOJETHPOBAaHUS, KOTOpbIE  MPHU3BaHBl  CHOCOOCTBOBATH
(OpMHUPOBAHHUIO HABBIKOB TOCTPOCHUS MOJIEIEH pEabHBIX CHUTYaIlMil, HCCIEIOBAHUS ITHX
MOIeJIe C TIOMOIIBIO arfmapaTta aiareOpbl M MaTeMaTUYeCKOro aHaln3a, WHTEpIpeTaruu
MOJTYYEHHBIX Pe3yJbTaTOB. TakuWe 3a/laHus BIUIETEHBI B KaXIbIH M3 Pa3JieJIOB IMPOTpamMMBI,
MOCKOJIBKY BECh MaTepHall Y4EOHOT0 Kypca MIUPOKO MCIONIB3YETCS ISl PEIICHUs MPUKITaIHBIX
3amady. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a7ad  OOydvaroliuecss pa3BUBAIOT
HaOII0IaTeNbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIB30BATh
aHaJIOTHUI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpodiemy. JlesTensHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIICHUs MPUKIATHBIX 3a/1a4 OPTraHU3yeTCs B MPOIlecce U3yUeHHUsl BCeX TeM y4eOHOro
Kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHAIIN3ay.

Ha uzydenune yue6HOTO Kypca « Anredpa u Hadalla MaTeMaTHYECKOTO aHalIN3a» OTBOJUTCS
272 gaca: B 10 xmacce — 136 yacoB (4 vaca B Henmenmo), B 11 kimacce — 136 vacoB (4 yaca B
HEJIEIIO).



COJEPKAHUE YYEBHOI'O ITPEJIMETA
10 KJIACC

Yucia 1 BLIYMCICHHUA

Panyonanenele uncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOH, MPOLEHThI, OECKOHEUHbIE
nepuoanveckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB YIS peIIeHUs] TPUKIIAIHBIX 3a71a4 U3
Pa3IMYHBIX OTpACiEN 3HAHUW U PEajbHOW KU3HU.

JelicTBuTenpHble uncia. PanuoHanbHble U MppalMOHAIbHBIE YHCIA. ApUpMeTHYECKHe
olepanuu ¢ ACHCTBUTEIBHBIMH 4YHCIAMH. MOAynb AEUCTBUTEIBHOTO YMCIA U €r0 CBOWCTBA.
[TpubnnxKEHHbIE BBIYMCIEHUS, [paBWJa OKPYIVIEHUs, INPUKUAKA M OLEHKa pe3yJbTara
BBIYHCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Heiotona. Mcnonp3oBanue moaxosmeii popmbl
3alUCH JEUCTBUTEIBHBIX YNCEN VISl PEIICHUS IPAKTUYECKUX 3aa4 U IIPEICTABICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKa3aTeJeM.

Jlorapudm umncna. CoiicTa jgorapudma. JlecaTuuHble U HaTypaJibHbIE JTOTapU(MBbI.

CuHyC, KOCHHYC, TaHT'€HC, KOTAaHI€HC YHMCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC H
apKTaHI€HC YMCIOBOIO apryMeHTa.

YpaBHeHHUsS M HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE Pe0Opa30BaHusl. Y paBHEHUE, KOPEHb YPaBHEHMUS.
PaBHOCWIIBHBIE ypaBHEHUS U YpaBHEHUA-CIIeACTBHs. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OCHOBHBIE METO/bI PELICHUSI LENbIX U IPOOHO-PAIMOHATIBHBIX YPABHEHUNM U HEPABEHCTB.
MHorounessl OT OJHOM IEPEMEHHOW. JleneHne MHOro4wjieHa Ha MHOIOWIEH € OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nensimMu kodddunrentamu. Teopema Buera.

[TpeoOpa3zoBaHs YMCIOBBIX BBIPAXKEHUH, COJIEPIKALINX CTEIIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMS HPPalMOHAIBHBIX
YPaBHEHHUH.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS I0KA3aTEIbHBIX YPAaBHEHUIA.

[TpeobpazoBanue BbIpaKeHHM, ColepKalIUX Jorapudmsl.

Jlorapudmuueckne ypaBHeHus. (OCHOBHBIE METOIbI pEHICHUS JOrapuMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue @opmyisl. [IpeoOpasoBaHHe TPUTOHOMETPUUYECKUX
BBIpaXKEHUH. PelieHne TpuroHoMeTpu4eCcKUX ypaBHEHUM.

Pemenne cucrem JMHEMHBIX ypaBHEHUU. Marpuina CUCTEMBbl JIMHEHMHBIX YpPaBHEHHM.
Omnpenenurens MaTpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHMCIEHUE €TI0
3HAUEHUs, IPUMEHEHNE ONPENEIUTENS Ul PEILIEHUSI CUCTEMBI JIMHEWHBIX YpaBHEHMI. Pemenne
MIPUKJIAIHBIX 33[a4 C TOMOIIBI0 CUCTEMBI JIMHEWHBIX ypaBHEHUH. MccienoBaHue MocTpoeHHON
MOJIEJIH € ITOMOIIBIO MaTPHI] U ONPEACITUTEIEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaabHOM CUTyallMM C IOMOIIBI0 YpPaBHEHUH U
HepaBeHCTB. [IprMeHeHHe ypaBHEHH M HEPABEHCTB K PEIICHHI0 MaTEMaTHYeCKMX 3a1ad U
3a/1a4 U3 pa3IM4YHbIX 00JaCTel HAyKU U peanbHOMN JKU3HH.

DyHKIUHN U TPaPUKH



OyHkuus, crnocodbl 3amaHus ¢GyHKUMU. B3ammuo oOpatHble (QyHkuuu. Kommnosunus
dbyukuuii. ['paduk GyHKImu. DnemeHTapHbie MpeodpazoBanus Tpad@uKoB GyHKIIHA.

Ob6nacTp ompeneneHuss ¥ MHOXKeCTBO 3HaueHni ¢ynkumuu. Hymu ¢ynkuuun. [IpomexyTku
3HakonoctosHcTBa. YErHble n Heu€THble QyHKuuu. [lepmommueckue ¢ynkmmu. [IpomexyTku
MOHOTOHHOCTH ()YHKIIMHM. MakcuMyMbl U MUHUMYMBI (yHKIMHU. HanGonbliee u HauMmeHblee
3Ha4eHUs QYHKIHUU Ha IPOMEKYTKE.

JluneliHasi, KBajipaTU4YHas U JpOOHO-TMHENWHas QYHKIMU. DJIEeMEHTapHOE UCCIIEI0BAaHUE U
IIOCTPOEHHE UX I'PaUKOB.

CrenenHas (QyHKIMS C HaTypalbHbIM M II€JbIM IOKa3aTeneMm. EE cBoiicTBa u rpaduk.
CpoiictBa M rpauk KOpHA n-of CTENeHU Kak (QyHKIUM OOpaTHON CTENEHH C HATypaJbHbIM
II0KA3aTEJIEM.

[Toka3zarenbHas U Jorapudmuueckas QyHKIMH, UX CBOicTBa U rpaduku. Mcrnonbp3oBanue
rpadukoB pyHKUMN Ui pelIEHUs] ypaBHEHUI.

TpuroHomerpuveckass OKpPY>KHOCTb, OIPEACICHUE TPUTOHOMETPHUYECKUX (PYHKIUH
YHCIIOBOTO apryMEHTa.

@yHKUMOHANIbHbIE 3aBUCUMOCTH B peaJIbHBIX Ipoleccax U sBieHusIX. I'papuku peanbHbIX
3aBUCUMOCTEH.

Hauyana maTeMaTH4eCKOro aHAJIN3a

ITocnenoBaTeabHOCTH, CIIOCOORI 3aaHMs ITOCIEA0BaTEILbHOCTEH. MeTo ] MaTeMaTHYeCKOI
UHAYKUUU. MOHOTOHHBIE M OrpPaHHMYEHHBIE IOCIIEA0BAaTENbHOCTH. McTopus BO3HMKHOBEHMS
MaTEeMaTHYeCKOro aHaJIN3a KaK aHaJIn3a OECKOHEUHO MaJIbIX.

Apudpmernueckass U reoMmerpuueckas — mporpeccuu.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOLICH T'€OMETPHUYECKON MPOTPECCUH.
JIuHEeWHBIN M HKCHOHEHUMANbHBIM pocT. Ywucino e. DopMyrna CIOXKHBIX IPOLEHTOB.
Hcnonb30Banne Nporpeccuu sl pelieHts peasibHbIX 33a]1a4 MPUKJIaJHOTO0 XapaKTepa.

HenpepbiBable ¢GyHKIMH M HUX cBoWcTBa. Touku paspbiBa. ACHUMITOTHI TI'paduKoOB
¢ynkuuit. CBoiicTBa (pyHKIMI HENMpephIBHBIX Ha OTpe3Kke. MeToJ MHTEpBAJIOB JAJS PELICHUs
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKLUH /IS peleH s 3a1a4.

[TepBas u BTOpas npousBoAHble pyHKIUU. OnpeneneHue, reoMeTpUIecKuidi U GU3NIECKUit
CMBICJ IPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKINU.

[TpousBoaHbIe neMeHTapHbIX QyHKIMHA. [Ipon3BoaHast cyMMBbl, TPOU3BEIEHUS, YACTHOTO
1 KOMIO3UIMH (PYHKINH.

MmuoxecTBa H JIOTHKA

MHOXeCTBO, ONepalii HaJ, MHOXXECTBAMHU U MX CBoOWCTBa. [[uarpammel Diinepa—Benna.
[IpumMeHeHnEe TeOopeTUKO-MHOXKECTBEHHOIO ammapara JUis ONUCaHHUsS peajbHBIX IPOIECCOB U
SIBJICHUM, TIPU PEIIEHUH 3a]a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema,  CBOHCTBO  MaTeMaTHYeCKOro  OObEKTa,  CIIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPaBHEHMUSL.

11 KJIACC

Yuciia 1 BLIYUCICHUSA



Harypanbusle u nensle uucna. IIpuMeHeHue NPU3HAKOB AECIMMOCTH ILIENIBIX YHCEN,
Hanbonpmii obmwmii aenurens (nanee — HOJMl) m nanmensinee obmee kparnoe (nanee — HOK),
OCTAaTKOB I10 MOJYJIIO, alropuT™Ma EBKNIMAA U1 peleHns 3a4a4 B LIEJIbIX YUCIIaX.

KommnekcHbsle uncna. AureOpandeckas M TpUTOHOMETpUYecKkas (OpPMBI  3amlucu
KOMIUIEKCHOTO 4Hcia. ApupMeTndeckue ornepanuy ¢ KOMIUIEKCHBIMU 4uciaMu. M3o0paxenue
KOMIUIEKCHBIX YHMCEJ Ha KOOpAHMHATHOM miockocTu. @opmyna Myaspa. KopHu n-oii creneHu u3
KOMIUIEKCHOro uucia. [IpuMeHeHMe KOMIUIEKCHBIX 4YHCeNl [Ull pelIeHUs (QU3HUECKUX MU
r€OMETPUYECKHX 3a/1a4.

YpaBHeHUsI 1 HEPABEHCTBA

CucremMa U COBOKYITHOCTb YPaBHEHUN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
cIeACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p KOpHEW TPUIOHOMETPUYECKUX YPaBHEHHIl C IOMOIIBIO TPUTOHOMETPUYECKOMN
OKpYHOCTH. PellieHue TpuroHoMeTpu4ecKiX HEPaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS TTOKA3aTEIbHBIX U JIOTapH(PMUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PELIEHUS CHUCTEM U COBOKYIIHOCTEH  PallMOHAJIbHBIX,
UppaloHaIbHBIX, IOKA3aTeIbHbBIX U JIOTAaPU(PMUIECKUX YPaBHEHUI.

YpaBHEHMs1, HEpPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMmeHeHrEe ypaBHEHHUH, CUCTEM M HEPABEHCTB K PEILIEHUI0 MAaTEMaTHMYECKHUX 3ajad U
3aJjad W3 Ppa3IM4YHBIX O0JIacCTe HayKu M pealbHOM >KHW3HU, HHTEPHpEeTaLus I0Jy4YeHHbIX
pe3yabTaToB.

DYyHKIUUHN U TPaQPUKH

I'paduk kommnosunun QyHkuuid. I'eomeTpuyeckue oOpas3bl ypaBHEHHI M HEPAaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U Tpa(UKH.

I'padmyeckue MeTonbl pELIEHUS YpaBHEHUW M HepaBeHCTB. ['paduueckue MeToabl
penieHus 3a1a4 ¢ napaMeTpaMmH.

Hcnonb3oBanue rpapukoB (QYHKUMH Ui HUCCIEAOBAaHHUS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPbIE BO3HUKAIOT IPU PEIICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEJAMETOB U PEaTbHOM KU3HHU.

Hayana maTreMaTH4ecKoro aHajaimsa

[TprmeHeHre TpOU3BOJHON K UCCIEI0OBAaHUIO (DYHKIIUI HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxosxienne HanOobIIero 1 HAMMEHBIIIETO 3HAYECHUN HEMPEPHIBHON (DYHKIIMH HAa OTPE3KeE.

[IpumMeHeHre TNPOU3BOMHOM Al HAXOXACHHUS HAMIYULIero pELIeHUs B IPUKIAJHBIX
3ajjavax, A ONpeJeNieHUs] CKOPOCTH M YCKOpPEHHs Ipoliecca, 3aaHHOro Gopmynoil wimm
rpaduKoM.

[TepBooOpazHasi, OCHOBHOE CBOWCTBO MNepBOOOpa3HbIX. [lepBooOpasHble 37I€MEHTapHBIX
¢bynkuuit. [IpaBuia Hax0XI€HUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI MHTErpajia. BelunciaeHue onpenenéHHoro HHTerpaia
no popmyine Herorona-Jleli6Huna.

[IpumeHeHrne uWHTerpaia Uil HAXOXACHUS IUIOMAAeH IIOCKUX ¢Uryp u o0bEMOB
F€OMETPUYECKUX TEJ.

[Tpumeps! pemennil nuddepeHuanbHbIX ypaBHEHH. MareMaTnueckoe MOAeTupOBaHue
peaNIbHBIX MPOLIECCOB ¢ MOMOUIbIO AUPPEPEeHIINATbHBIX YPABHEHUH.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPE/IMETA
JIMYHOCTHBIE PE3YJIbTATbBI

1) rpakaIaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh ~TPAKIAHCKOM MMO3UIMU  OOydYarolerocss Kak AakKkTUBHOTO H
OTBETCTBEHHOT'0 WI€HAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHYECKUX OCHOBAX
(YHKIMOHMPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBICHHH, MPOLEAYyp TPa)KAAHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI M JIPYroe), YMEHHE B3aUMOJICHCTBOBATH C COLMAIBHBIMH HMHCTUTYTAaMH B
COOTBETCTBHUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM,

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh POCCUMCKON T'pa)kIaHCKON MIEHTUYHOCTH, YBAXKEHHUS K MPOILUIOMY U
HACTOAIIEMY POCCHUHCKON MaTeMaTUKH, [IEHHOCTHOE OTHOIICHHE K JOCTHKEHUSM POCCUHCKUX
MaTEMaTHUKOB M POCCUUCKONW MaTeMaTUYECKOM IIKOJbI, MCIONb30BAHUE ITHUX JOCTHUKCHHUH B
JIpYTUX HayKaxX, TEXHOJIOTHUSAX, chepax SIKOHOMHUKHY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAaHME JyXOBHBIX IIEHHOCTEH  pPOCCHHCKOTO  Hapojaa, CHOPMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TOBEJCHHS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHHEM
TOCTIDKEHUH HAyKH W JICATENBHOCTBIO YU€HOTO, OCO3HAHWE JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYMBOTO OYIyIIEero;

4) 3cTeTHYECKOro0 BOCTIMTAHMS:

ACTETUYECKOE  OTHOWIEHHWE K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEHM, OOBEKTOB, 3aJay, pELICHUH, pacCyXIE€HUH, BOCHPUMMUYUBOCTh K
MaTeMaTHYECKUM aclleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uuecKoro BOCIMTAHMA:

c(OPMHUPOBAHHOCTh YMEHHUS MTPUMEHSITh MaTeMaTHUECKUE 3HAHUS B HHTEPECcax 3I0pPOBOTO
n Oe3zomacHoro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIN PEXXUM 3aHATUH M OT/ABIXa, peryispHas pu3ndeckas akTHBHOCTB),
(bu3nIecKoe COBEPIICHCTBOBAHNE TIPH 3aHIATUSAX CIOPTHBHO-03/I0POBHTEIBHOM NEATETHHOCTHIO;

6) TPyA0BOr0 BOCIIHTAHUSA:

TOTOBHOCTH K TPYJY, OCO3HAHHE IEHHOCTH TPYAOJIO0HS, HHTEPEC K Pa3IUYHbIM chepam
poeCCHOHATILHON NIETETFHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKON W €€ MPHIIOKEHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymiedl mnpodeccur W peamu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMYy OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHUIO B PEIICHUU
MPAKTUYECKHUX 3a7]a4 MaTEMAaTHUECKON HApPaBICHHOCTH;

7) 3K0JIOrH4€eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh DKOJIOTUYECKOW KYJIbTYpPhl, TOHHMMAaHWE BJIHUSHHUS COIUATBHO-
HSKOHOMHYECKUX MPOIIECCOB HAa COCTOSIHUE TNPUPOJHOM M COLMAIBbHOM Cpeabl, OCO3HaHUE
rmo0abHOTO  XapakTepa  JKOJOTHMYECKMX  IMpOoOJieM, OpHEHTalus Ha  TPUMEHEHHE
MaTeMaTHYeCKUX 3HAHWW [UIS pEeIIeHUs 3a7ad B 00JacTH OKPY)KAIOIIEH cpellbl, TIIaHUPOBaHUE
MTOCTYTIKOB ¥ OI[EHKH WX BO3MOKHBIX ITOCIIEACTBUH JIJISI OKPYKAFOIIEH CpeIbl;

8) HeHHOCTH HAYYHOTr'0 MO3HAHWS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAayKd M OOIIECTBEHHOM NMPAaKTUKH, MOHHMAaHHE MAaTeMaTHYECKOW HAyKH KakK C(epsl
YEJIOBEUECKOU JIEATEIBHOCTH, JTANlOB €€ Pa3BUTHUS U 3HAYMMOCTHU JUIS Pa3BUTHS LUMBUIIU3ALNM,
OBJIAJICHUE SI3BIKOM MATEMAaTUKHA U MAaTEMaTUYECKOM KYJIbTypOH KaK CpEICTBOM IIO3HAHMS MUDa,
TOTOBHOCTb OCYLIECTBJIATH IIPOCKTHYIO U UCCIIEI0BATEIbCKYIO JEATEIbHOCTh MHANBUAYAIbHO U
B IpyIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3zoBble Jjornuyeckue aeiicTBuA:

BBISBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIC INMPU3HAKK MaTeMAaTUYECKUX OOBEKTOB,
MOHATHM, OTHONICHUH MEXAYy TMOHATUAMHU, (GOPMYIHUPOBATH OMNpPEICIICHUS  MOHSITHIA,
YCTaHABIIMBATh CYIICCTBCHHBIN NpPH3HAK KJIACCU(UKAIMKA, OCHOBAHWS Il 000OIIEHUs u
CpaBHEHHUS, KpUTEPUHU IIPOBOIUMOTIO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIMpPOBaTh U IPEOOPA30BBIBATh CYXKJEHUS: YTBEPAUTENbHBIE U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U O6HII/IC, YCJIOBHBIC;

BBIABJIATE MATCMATHYCCKUC 3dKOHOMCPHOCTHU, B3aMMOCBA3W W IPOTUBOPCUUA B (i)aKTax,
JNaHHBIX, HAOMIOACHUSX U  YTBEPXKICHUSX, TMpeasaraTb KpPUTEpUU IS BBISBJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

ACJIaTb BBIBOJbI C HCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHUI 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT NPOTUBHOIO), BBICTpaUBaThb APryMEHTAIUIO, IMPUBOJUTH MPUMEPbl M KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI,

BBIOMpATh CHOCO0 pemieHus y4yeOHOM 3ajnaun (CpaBHHMBAaTh HECKOJbKO BapHaHTOB
pemieHus, BbIOMpaTh HauboJee MOIXOMANMM ¢ YYETOM CaMOCTOSITEIBHO BBIJCIEHHBIX
KPUTEPUEB).

ba3oBble uccienoBarejbckue 1eHCTBUA:

HCIOJIF30BaTh BOIMPOCHI KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT NO3HaHUs, (JOPMYyIUPOBAThH
BOMPOCHI, (DUKCHUPYIOLIME MNPOTHBOpEYHe, NpoOjeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATh TMIIOTE3Y, APTYMEHTUPOBATh CBOIO IMO3UIUI0, MHEHHE;

MMPpOBOANTH CaMOCTOATCIIBHO CHJ'IaHI/II)OBaHHBII\/JI OKCIICPUMCHT, HUCCIICAOBaAHUC 110
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJIEHUS, IPOIIECCa, BBIIBICHUIO
3aBUCUMOCTEHN MKy 00beKTaMu, IBICHUSMH, ITPOIIECCAMH;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 000OIIEHUS U BBIBOJBI M0 pe3yibTaTaM MPOBEIEHHOTO
HaOJIOCHNUS, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTD MOIYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U
00001IIecHMI;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE MPOLIECCA, a TAKIKE BBIIBUraTh MPEATIOIOKEHUS O
€ro pa3sBUTHUU B HOBBIX YCIIOBUAX.

Paborta ¢ nnopmanmeii:

BBIABJIATH )IG(I)I/II_[I/ITBI I/IH(l)OpMaHI/II/I, JaHHBbIX, HGO6XOHI/IMI)IX JJi1 OTBETA HAa BOIIPOC U JJIA
pelIeHns 3a/1a4H;



BbIOMpaTh WHGPOPMALIMIO M3 HCTOUYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CHCTEMAaTU3HpPOBAaTh W HHTEPIPETUPOBATh HMH(POPMAIMIO pPA3IMYHBIX BHUIOB H  (GOpM
IIPEACTABIICHUS;

CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MpPEACTaBIATh €€ B pa3iauuHbIX  (opMax,
WIUTIOCTPUPOBATh rpauuecKu;

OLICHUBATh HAJAEKHOCTh HMHPOPMALMU IO CAMOCTOSTEIBHO  CHOPMYIHMPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBbIE yHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTB 158 q)OpMyJII/IPOBaTB Cy)I(I[GHI/ISI B COOTBETCTBHUH C yCHOBI/ISIMI/I n neisiMu
OGH.ICHI/IH, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘-IKy 3peHI/I$I B yCTHbIX U IIHUCbMCHHBIX
TEeKCTax, JaBaTh IMOSCHEHUS IO XOJy pELIeHUS 3aJadyd, KOMMEHTHUPOBATh MOJIyUYEHHBIN
pe3yIbTar;

B XOJIe OOCY>KIEeHHs 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCY>KIaeMOW TEMBI, MPOOJIEMBI,
perraeMoi 3aja4M, BHICKA3bIBAaTh WJICH, HAIlCJICHHBIC HA MOWCK PEIICHUS, COIMOCTaBIATh CBOU
CY)KIIGHI/UI C CY)KILGHI/UIMI/I I[pyrnx yqaCTHI/IKOB Jguaiora, 06Hap}I)KI/IBaTI) pa3JII/I‘II/I€ U CXOICTBO
MO3UIUH, B KOPPEKTHOU (hopMe (hOpMYJIHPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

HpeIlCTaBJIHTI) pe3yanaTLI pemeHI/m 3aJda4u, BKCHepI/IMeHTa, HUCCIICAOBaHUA, HpO@KTa,
CaMOCTOSTCIIBHO BI)I6I/IpaTI> (1)OpMaT BI)ICTYHJIGHI/UI C y‘IéTOM 3a1a4 Hpe3eHTaHI/II/I nu
0COOCHHOCTEH ayAUTOPUH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe AelicTBUS

Camoopranusauus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3aJaud, BbIOMpaATh CHOCOO pelieHus ¢ y4€ToM
UMEIOIINXCS PECYpPCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBaTb M KOPPEKTUPOBAThH
BapHUaHThI PELICHUH ¢ y4€TOM HOBOM HH(pOpMaIHH.

CaMOKOHTPOJIb, SJMOIHOHAJIBLHBIH HHTEICKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX MPOLECCOB, WX Ppe3yJbTaToOB, BIAJAETh CIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U pe3yJIbTaTa PEMICHNs MaTEMaTHUECKOH 3aauu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IPH PELICHUM 3a/1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAWJAEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBHUSM, OOBSACHATH HPHUUUHBI
JOCTIDKEHUSI WM HEJOCTHIKEHHs pe3yJbTaToB JEATENIbHOCTH, HAXOJUTh OINMOKY, J1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITeIbHOCTD:

MOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBa KOMaHAHOM M MHIMBUAYaJbHOW paboThI mpU
pelieHny ydeOHBIX 3aJady, NPUHHMATh LElNb COBMECTHOW JESTeNbHOCTH, IIJIaHUPOBATh
OpraHU3alMI0 COBMECTHON paloThbl, pacmpenessTh BUAbI padOT, AOroBapuBaThCs, 0OCYXKIATh
IpoIiecc U pe3yabTaT paboThl, 0000I1aTh MHEHUS! HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (Gopmax paboTsl (00CyxkIeHHs, 0OMEH MHEHHUH, «MO3TOBBIE
IITYPMBI» U UHBIE), BBINOJIHATH CBOIO YaCTh pabOTHl M KOOPAMHUPOBATH CBOM JICHCTBUS C



JIPYTHUMH YICHaMU KOMaH/IbI, OIIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIHIA TPOIYKT IO
KpUTEpUsiM, cHOpMYIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

HNPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyuenuss B 10 kyacce oOyyaromuidcs IMOJIYYUT CIEIYIONIME TPEIMETHbBIC
pe3yNbTaThl MO OTIEIBHBIM TeMaM paboueill mporpamMmsl yueOHOro Kypca «Auredbpa U Hayana
MaTE€MaTHYECKOr0 AaHAJIA3a»:

Yuciia ¥ BHIYMCIICHHUS:

CBOOOJTHO OIIEPHUPOBATH MOHATHAMHU: PAUOHAIBHOE YHUCIIO, OECKOHEUHAsI ePUOTUIECcKast
Ipo0b, MPOLEHTHI, UPPALUOHATIBHOE YHCJIO, MHOYKECTBA PALMOHAIBHBIX U JIEHCTBUTEIIbHBIX
4YHUCeNl, MOAYJIb JEHCTBUTEIBLHOIO YUCIIA;

MPUMEHSTh IPOOH U MPOIIEHTHI AJIsl PEIICHUs IPUKIAIHBIX 33a/a4 U3 PA3IMYHBIX OTpacieit
3HaHUH U PEaJIbHOM )KU3HU;

OPUMEHSTh NPUOMIKEHHBIC BBIYMCICHUS, MPaBUJIA OKPYIJICHUS, MPHUKUAKY U OICHKY
pe3yabpTaTa BbIYUCICHUM;

CBOOOZHO ONEpUPOBATH IOHATUEM: CTENEHb C IEJIbIM II0Ka3aTeJIeM, HCII0JIb30BATh
MOJIXOAAIIYI0 (OpMY 3almUCH ACUCTBUTEIBHBIX YHCEN JJIS PEIICHHs] MPAKTUYECKHX 3a1ad U
IIpE/ICTaBICHUS] JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHIECKU KOPEHb HATYPaJIbHON CTEIICHH;

CBOOOIHO OTEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOJHO OMNEpUPOBATH MOHATUSAMU: JorapudM 4Yucia, IECITHUYHBIE M HATypaJbHbIC
JorapudMel;

CBOOOZHO OMEpUPOBATH MOHATHSIMH: CHHYC, KOCHMHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U apKTAaHI'€HC YHACIOBOTO apryMEHTAa.

YpaBHeHusI M HEpaBEHCTBA:

CBOOOJAHO  ONEpPUPOBaTH  TMOHATUSMHU:  TOXKJAECTBO, YpaBHEHHE,  HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHUSI U YPaBHEHUA-CIIECICTBHUS, PABHOCWIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3IUYHbIE METOAbl PEIICHUS pPAaIMOHAIbHBIX M JAPOOHO-PAIlMOHATBHBIX
YpaBHEHUH, IPUMEHATH METOJI UHTEPBAJIOB JIJIsl pEIICHNsI HEPAaBEHCTB;

CBOOOJTHO ONEpUpPOBaTh MOHATHUSAMM: MHOTOYJIEH OT OJHOW NepeMEHHOW, MHOTOWIEH C
HenbIMu KO3 (UIIMEHTaMH, KOPHU MHOTOYJICHA, MPUMEHSTHh JeJeHHe MHOrO4YWIeHa Ha
MHOI'OUJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis pemenus 3anad;

CBOOOAHO ONepUpoBaThb MNOHATUSIMM: CHUCTEMa JIMHEHHBIX YpaBHEHMH, MaTpula,
ONPEACINUTENb MATPULBl 2 X 2 WU €ro TeOMETPHUYECKUM CMBICH, HCIOJIb30BaTh CBOMCTBA
onpenenauTesst 2 X 2 Juid BBIYNACIEHUS €r0 3HAYEHUsS, PUMEHSTh ONPEICIUTENN I PELICHUS
CUCTEMBI JIMHEWHBIX YPaBHEHUH, MOJEIMPOBATh pPEajbHbIE CUTYallUH C IMOMOULIBIO CHUCTEMBI
JUHENHBIX YpaBHEHW, HCCIENI0BaTh IIOCTPOEHHBIE MOJEINM C IIOMOUIBIO MAaTpUll U
OIIpEeAEIUTENEN, UHTEPIIPETUPOBATH MTOJIyYEHHBIN PE3yIIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEMCTBHI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAKEHU;

BBIMIOJHATh NPEOOpa3oBaHMsI YHCIOBBIX BBIPQKEHUH, COAEpXkAlIUX CTENeHUu C
paloOHaIBHBIM ITI0KA3aTENEM;



UCIONb30BaTh  CBOMCTBA JOrapupmoB Uil  IpeoOpa3oBaHUS  JOrapH(PMHUUYECKHX
BBIPAKEHHUI;

CBOOOJHO  ONEPUPOBATH  MOHATUAMHU:  HPpPALMOHANbHBIC,  IOKa3aTeJbHbIE U
norapu(pMHUUECKUE YPaBHEHHUS, HAXOIUTh MX PELICHHUS C IMOMOIIbIO PaBHOCUIIBHBIX MEPEX0JI0B
WA OCYILECTBIISAS IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TPHUTOHOMETPHUYECKHE  (OpPMYJIBI  JiIs  [peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKCHUI;

CBOOOZHO OIIEPUPOBATH IOHATHEM: TPUTOHOMETPHYECKOE YpaBHEHHE, IPHUMEHATh
HEoOX0oAMMBbIe (GOPMYJIBI JUTS PELICHHUS] OCHOBHBIX TUIIOB TPHTOHOMETPHUECKUX YPaBHEHUIA,

MOJEIMPOBaTh peajbHbIE CHUTyallMd Ha S3bIKE aiareOpbl, COCTAaBISATH BBIPAKEHHUS,
YpaBHEHHs, HEPABEHCTBA II0 YCIOBHIO 3a/laud, HCCIEJ0BATh IIOCTPOCHHBIE MOJIEITH C
WCTIOJIH30BAHUEM alllapaTa ajareopsl.

DOyHKUUH U rpaduku:

CBOOOJTHO ONEpPUPOBATh MOHATHAMHU: (DYHKIHS, CIOCOOBI 3ahaHust (DYHKIMH, B3aWMHO
oOpatHble (QYHKUIUH, KOMIO3UIUS (QyHKIUH, rpaduk (QyHKIUH, BBIIOIHATH AIIEMEHTapHBIC
npeoOpa3oBaHus TpaQuKOB (HyHKIIHIA;

CBOOOJTHO OMEPHUPOBATH MOHATUSAMHU: OOJIACTH ONPEICICHUS M MHOXKECTBO 3HAYCHUH
GbyHKIMH, HYJIM QYHKIMU, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA;

CBOOO/IHO OIEpUPOBATH IMOHATUSAMHU: UYETHBIE M HEUYETHBIC (DYHKIHMH, MEPUOJHMYECKHE
(GYHKIUH, TPOMEXYTKM MOHOTOHHOCTH (PYHKIHMH, MAaKCUMyMbl W MHUHHMYMBI (YHKIIHH,
HauOoJIblIee M HAaMEHbIIIee 3HaUCHNE (PYHKIMU Ha TIPOMEKYTKE;

CBOOOIHO OIEpUPOBATh MOHATUSMH: CTENEHHAss (YHKIMS C HATypaJbHBIM U LEJIBIM
nokaszaresnem, rpaduk CTeNeHHONW (D)YHKIHMM C HaTypaJlbHBIM M ILEJBIM IOKa3aTeseM, rpaduk
KOpPHS N-0i CTETIeH! KaK (YHKIUU OOpaTHOM CTENEHH C HATypaIbHBIM MTOKAa3aTelIeM;

ONEpHpOBATh TOHATHUSAMH: JIMHEWHAs, KBAJpaTWYHas W ApOOHO-TMHEHHas (QYyHKIUH,
BBITIOJIHATE DJIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE MX TPAPHKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHSMH: TOKa3aTelbHAs W JorapupmMudeckas (yHKIUU, UX
CBOMCTBA U rpaMKu, UCIOIB30BATh UX I'PapUKH [T PELICHUs YPaBHEHMIA;

CBOOOJTHO ONEpUPOBATh MOHATHUSAMM: TPUTOHOMETPHYECKAsh OKPY)KHOCTb, ONpeAeeHHe
TPUTOHOMETPHUECKUX (DYHKIIMHA YUCIOBOTO apryMeHTa;

UCIOJIBb30BaTh Ipaduku (QyHKIUHA A7 MCCleloBaHMs MPOLIECCOB M 3aBUCHUMOCTEH NpHU
pelIeHNH 3a/a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M peallbHOW XU3HH, BBIpAXXaTh (opMyJamMu
3aBHCUMOCTH MEX/Ty BeTUINHAMH,

Hauyajia MaTeMaTH4eCKOro aHAIN3a:

CBOOOJTHO OIIEPHPOBATH TOHATHIMH: apu(METHUECKasi U TEOMETPHUYECKasi MPOTPECCHs,
0eckoHeuHO yOBIBarOIIasi FeOMETPUUECKasi MPOrPECcCHsl, JIMHEHHBIN U KCIIOHEHIMAIBHBIA POCT,
(bopMyna CI0XKHBIX MPOLIEHTOB, UMETh MIPEJCTABICHUE O KOHCTAHTE;

UCMOJIb30BaTh MPOTPECCUU Il PELICHHUS pealibHBIX 3a/ad MPHUKIAJHOTO XapakTepa;

CBOOOJTHO OTIEPHPOBATH TOHATHIMH: TTOCIIEIOBATEIIBHOCTD, CIIOCOOBI 3aaHuUs
MOCJIeIOBATEIPHOCTEH, MOHOTOHHBIE ¥ OTPaHHUYEHHBIE TIOCIIEI0BATEIbHOCTH, TIOHUMATh OCHOBBI
3apOXKICHUS] MaTEMATHIECKOTO aHaJIi3a KaK aHaiun3a OECKOHEYHO MaJlbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HETPEPBIBHbIC (DYHKIIMH, TOYKH pa3pbiBa Tpaduka
(GbyHKIMH, aCHMOTOTHI Tpaduka QyHKIUY;



CBOOOJTHO OTIEPUPOBATH MOHATHEM: (DYHKIIMS, HETIPEPhIBHASL HA OTPE3KEe, MPUMEHATh
CBOMCTBA HENPEPBIBHBIX (DYHKLUH JUIsl pellieHHs 3a1a4;

CBOOOJHO ONEpPUPOBATh TMOHATHUAMHU: TIepBas W BTOpas NPOU3BOJHBIC (DYHKIHH,
KacaTenbHas K rpaduky QyHKINY;

BBIUNCIISTH IPOU3BOAHBIE CYMMBI, IPOU3BENECHNUS, YACTHOTO U KOMITO3ULIUH JIBYX
(GyHKUIMH, 3HaTh IPOM3BOIHBIE JIEMEHTAPHBIX (QYHKLNH;

UCIOJIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICT POU3BOIHOMN /7S peIlieH s 3a/1ay.

MHoskecTBa U JIOTHKA:

CcBOOOIHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, OIIEPALIUU HAJl MHOKECTBAMU;

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlnapar [yl OMMCaHMsI peaJIbHbIX IIPOLIECCOB
U SIBJIEHUH, IPU PELIEHNH 3a/1a4 U3 JPYTUX yU4EOHBIX IPEAMETOB;

CBOOOJTHO OMNEpUPOBATh MOHATHSAMH: OIpEJCIICHHE, TeopeMa, YpaBHEHHUE-CIIEeICTBHE,
CBOWCTBO MAaTeMAaTUYECKOrO OOBEKTa, JOKa3aTelIbCTBO, PABHOCWIbHBIE YpaBHEHHS H
HEpaBEHCTBA.

K konmy oOyuenus B 11 kjacce oOydaromuiics MOMYYUT CIEAYIOUINE IPEeIMETHBIE
pe3yabTaThl MO OTAENbHBIM TeMaM palboueil mporpamMMbl yuyeOHOro Kypca «Anredpa W Hayaja
MaTEMaTHUYECKOTO aHAJIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOZHO OINEPUPOBATH MOHATUSMU: HATypaJlbHOE U IL€JI0€ YHUCIO0, MHOXECTBa
HaTypaJlbHbIX U LENbIX YUCEN, UCIOIb30BaTh NMPU3HAKU Aeaumoctu nenslx yucen, HOJ n HOK
HaTypaJbHbIX YUCEI JJIs PELEeHUs 3a1a4, IPUMEHATh alnroput™M EBkinna;

CBOOOJHO ONEPUPOBATH MOHATHEM OCTAaTKa IO MOJYJIIO, 3aIIUChIBATH HATypaJbHbIE YHCIa
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO ONEpUPOBaTh MOHATHUSAMH: KOMIUIEKCHOE YHMCIO M MHOXKECTBO KOMILJIEKCHBIX
qucesl, IPeJICTaBIsITh KOMIUIEKCHBIE YHCIIa B aJireOpandyeckoil U TPUTOHOMETpUYECKON (opme,
BBITNIOJHATH apu(METHYECKUE ONEPALMU ¢ HUIMH U U300pakaTh Ha KOOPJAUHATHON IJIOCKOCTH.

YpaBHeHusI U HepaBeHCTBA:

CBOOOZAHO  OMNEpUPOBATH  MOHATHSAMM:  HppalMOHalbHbIE,  IOKa3aTelbHblE U
Jorapu(MUUecKie HEPAaBEHCTBA, HAXOAUTh UX PELIEHHSI C TOMOLIbIO PABHOCUIIBHBIX I1EPEXO0/I0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUUYECKOT'O YPaBHEHHUS;

CBOOOZHO OMNEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, MPUMEHSTH
HE00XoAuMble (OPMYJIBI 7Sl pEIIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHUSAMHU: CUCTEMAa U COBOKYITHOCTh YPAaBHEHUN M HEPABEHCTB,
PaBHOCHUJIbHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBUS, HAXOAUTh PELICHHUS] CUCTEMBI U COBOKYITHOCTEH
paloOHaIbHBIX, HWPPALUOHAIBHBIX, IIOKA3aTENbHBIX U JIOTAPUPMUUYECKUX YpaBHEHHH U
HEPaBEHCTB;

pewmiath palMoHalbHbIe, HPPALMOHAIbHBIE, I[OKa3aTeJIbHbIE, JorapuMUUYEeCKue |
TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA, COACpKAILNE MOTYJIN U TTapaMeTPhI;

OPUMEHSATH TpaduuecKre METO/IbI JJIs PELIeHNs YpaBHEHUH 1 HEpaBEHCTB, a TaKKe 3a1a4
C IapaMeTpaMu;

MOJIEJIMPOBaTh peajibHble CHUTYyallud Ha S3bIKE aireOpbl, COCTABIATH BbIPAXKEHMUS,
YpaBHEHHMsI, HEPABEHCTBA M MX CHCTEMbI [0 YCJOBHMIO 33/1a4d, HCCJIENO0BaTh MOCTPOEHHBIE
MOJIETIM C UCIIOJIb30BAHKEM armapaTa anreOpbl, MHTEPIPETUPOBATh MOJyYEHHBIN pe3yibTaT.

DyHKIUHN U TPaPUKH:



CTPOUTH TpadUKU KOMIO3UINH (PYHKIIUNA C TTOMOIIBIO SJIEMEHTAPHOTO UCCIICIOBAHUS U
CBOWCTB KOMITO3UIIMH ABYX (DYHKITHIA,

CTPOUTh T'EOMETpPUYECKHe oOoOpa3bl ypaBHEHWH ¥ HEPABEHCTB Ha KOOPAMHATHOMN
IJIOCKOCTH;

CBOOOIHO OMEPUPOBATH OHATUSIMU: TPAGUKU TPUTOHOMETPUICCKIX (YHKITUH;

NPUMEHATHh QYHKITMH Il MOJCITUPOBAHMS U UCCIICIOBAHNUS PEATBHBIX TPOIIECCOB.

Hauana MaTeMaTH4eCKOr0 aHAJIN3a:

UCITIOJIB30BaTh MPOU3BOJHYIO ISl HCCICNOBaHUsS (YHKIMM Ha MOHOTOHHOCTh U
IKCTPEMYMBHI,

HAXOJIUTh HaNOOJIbIIICe U HAMMEHBIIIee 3HAUCHUS (DYHKIIMH HENPEPHIBHOW HAa OTPE3KE;

MCIIOJIb30BaTh IPOU3BOHYIO JUIsI HAXOXKICHHSI HAUTYUIIIETO PEIICHUS B IPUKIIATHBIX, B
TOM YHCJIC COIMATLHO-9KOHOMHYECKUX, 3a/1a4ax, JJIsl ONPEACTICHUS CKOPOCTU U YCKOPCHHUS
mporecca, 3aIaHHOTO GOPMYJIIO HITH TPpadUKOM;

CBOOOHO ONIEPUPOBATH IMOHATUSMU: IIEPBOOOPA3HAS, ONIPEICIEHHBIN UHTETPAJl, HAXOIUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (DYHKIMA W BBIYHCIATH HMHTErpaid mo ¢opmysie HproToHa-
JlelOuuma;

HAXOJIUTh IUIOUIAIU INIOCKUX QUTYP B 00BEMBI TEJ C TIOMOIIBIO UHTETPaJIa;

UMETh TPEJCTABJICHUEC O MATEMAaTHUYECKOM MOJICIIHPOBAHUY HA MPUMEPE COCTABIICHUS
muddepeHInaTbHbIX YPaBHEHHI;

pemarh MPUKJIaIHbIC 33[]a4d, B TOM YUCIIE COIMAIbHO-DKOHOMHYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMH MAaTEeMaTHYECKOTO aHAIIN3A.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KosunyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(PpOBbHIE)
KoHnTpoJubHbIe
n/n NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
MHOXkeCTBO AESHCTBUTEIBHBIX YUCE.
M .P .
1 HOTOTICHBE auHOHaﬂBHHe“ YPABHCHIA H 24 2 https://resh.edu.ru/subject/51/10/
HepaBeHCTBA. CHCTEMBbI TUHEHHBIX
ypaBHEHUH
Oyukiuu U rpaduku. CreneHHas GyHKIHS C .
2 12 1 https://resh.edu.ru/subject/51/10/
LIETIBIM TTOKa3aTeIeM
A i -0l . :
3 puMETHHCCIitii KOpeRb n-0ff cTencHk 15 1 https://resh.edu.ru/subject/51/10/
HppaumonaibHble ypaBHEHUS
IT ! .
4 oxasateibuas gymiaus. Tloxasarenbisie 10 1 https://resh.edu.ru/subject/51/10/
ypaBHEHUSA
Jlorapudmuueckas GyHKIUS. .
5 18 1 https://resh.edu.ru/subject/51/10/
Jlorapudmudeckue ypaBHEHUS
T i
6 PHPOHOMCIPHHCCKHE BhpicHiti 1 22 1 https://resh.edu.ru/subject/51/10/
ypaBHEHUS
[MocrienoBaTeNbHOCTH U MPOTPECCUH 10 1 https://resh.edu.ru/subject/51/10/
HenpepsiBable pynkunu. [IponsBognas 20 https://resh.edu.ru/subject/51/10/
IT .
9 OBTOPEHIE, 0boBIeHHE, CHOTEMATHIAIIAS 5 2 https://resh.edu.ru/subject/51/10/
3HaHUU
OBULIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 11
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11 KJIACC

KoaunuyecTBO 4acosB

Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(PpOBbHIE)
KonTposbHbie
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE Pecypchbl
padoThI
nu i )
1 CCHeHOBaHIfe $ynicunii ¢ HOMOLIBIO 22 1 https://resh.edu.ru/subject/51/11/
MIPOU3BOTHOM
2 [TepBoOOpa3Has u UHTErpa 12 1 https://resh.edu.ru/subject/51/11/
r . .
3 PaGHICH TPHIOHOMETPHHECKHX By KLUt 14 1 https://resh.edu.ru/subject/51/11/
TpuronomeTpuueckre HEpaBEeHCTBA
14 i
4 PPAHORALHBIC, TOKASATCILHLIC 1 24 1 https://resh.edu.ru/subject/51/11/
norapuMUUecKre HEPaBeHCTBA
KomruiekcHbie unciia 10 https://resh.edu.ru/subject/51/11/
HarypasnbHble U 11e71bIe Yrcia 10 https://resh.edu.ru/subject/51/11/
Cucrembl paluoOHAIBHBIX, HPPAITMOHATBHBIX
7 [OKa3aTeabHBIX U JIOTapu()MUIECKHX 12 1 https://resh.edu.ru/subject/51/11/
YpaBHEHUI
8 3amauu ¢ mapaMeTpaMu 16 1 https://resh.edu.ru/subject/51/11/
I1 .
9 OBTOP eHe, 000DILIeHNE, CHCTeMATH3ANHA 16 2 https://resh.edu.ru/subject/51/11/
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» AnreOpa u Havasia MaTeMatuyeckoro ananuza. 10-11 kmaccsl. YueOnuk. ba3zoBelii u

yriryoneHHbii ypoBHH. 2023. YueOnuk. Anmumos I.A. M3natensctBo "[IpocBemnienne"

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
» AnreOpa u Havyaia MmaTeMatuueckoro ananuza. 10-11 knaccel. YueOHuk. ba3zoBelit u

yriyonennslil ypoBau. 2023. YuyeOuuk. Anumos II.A. U3natensctBo "lIpocBemenue"

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HMHTEPHET
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