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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblil Kypc «Anredpa M Hadajga MaTEeMaTHYECKOTO AaHaIM3a» SBISETCS OJHUM W3
Han0oJiee 3HAYUMBIX B IPOrpaMMe CPEIHEro 00Iero o0pa3oBaHusl, IIOCKOIBKY, C OMHON CTOPOHHI,
OH 00ecIeurBaeT HHCTPYMEHTAIBHYIO 0a3y sl U3y4eHHsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
JPYroii CTOPOHBI, (POPMHUPYET JIOTHYECKOE M aOCTPAKTHOE MBIIUICHHE OOYYalolIMXCsl HA YPOBHE,
HEOOXOIMMOM JIJIsl OCBOEHHsI MH(POPMATUKH, OOLIECTBO3HAHMS, HCTOPUH, CIIOBECHOCTU M APYTHX
JTUCHUIUTMH. B paMkax JaHHOro ydeOHOTO Kypca OOydarouIvecs OBJIAJICBAIOT YHHBEPCAIbHBIM
S3BIKOM COBPEMEHHOH HayKH, KOTOpas (GOpMyIupyeT CBOU JOCTHXKEHHS B MaTeMaTHUECKOH (opme.

VY4eOHbIil Kypc aireOpbl W Havajl MaTeMaTHYECKOTO aHAIM3a 3aKiIaJbIBacT OCHOBY JUIS
YCIICIIHOTO OBJIA/ICHUS 3aKOHAMH (PU3UKU, XMMUHU, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TEHICHIIMN
pa3BUTHsI 3KOHOMHUKH M OOIICCTBEHHOW J>KWU3HH, TO3BOJISICT OPUCHTUPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX W KOMITBPIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIB30BATh HMX IS JAIbHEHIIETO
0o0pa3oBaHus M B TIOBCEJHEBHOM XU3HU. B TO ke Bpems OBJaJeHHE a0CTPAKTHBIMH H JIOTHUECKU
CTPOTUMH KOHCTPYKIUSMH alreOpbl ¥ MaTeMaTH4YeCKOTO aHali3a pa3BUBACT YMEHHE HAXOIHTh
3aKOHOMEPHOCTH, 000CHOBBIBATh UCTHUHHOCTb, JIOKA3bIBATh YTBEPXKICHUS C IOMOIIBIO HHIYKIIUU U
paccyxaaTth JAEAYKTHBHO, HCIOJB30BaTh OOOOIIEHME M KOHKPETH3alWIo, a0CTparupoBaHHE U
aHaJIOTHI0, (OPMUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xome wu3yueHus ydeOHOro Kypca «AnreOpa W Hadajla MaTEeMaTHYECKOTO aHAIIM3a»
oOyJaromuecss IOJIyJyalOT HOBBIA OIBIT PEHICHUS TNPHUKIATHBIX 3a7ad, CaMOCTOSTEIBHOTO
MOCTPOCHHUS MAaTeMaTHYeCKUX MOJEIeH peajJbHBIX CUTYaIMid, WHTEPIPETAlUU TOTYICHHBIX
pCILICHMIA, 3HAKOMSTCS C MPUMEPAMHU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B INPHUPOJIE, HAayKe U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEeMAaTUIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

Y4eOHblii Kypc o007amaeT 3HAUUTENBHBIM BOCIHTATEIBHBIM MOTEHIIMAJIOM, KOTOPBIHA
peamu3yercss Kak depe3 Y4YeOHBIH Marepuai, CHocOOCTBYIONMMI (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK U 4Yepe3 creupuKy ydeOHON AeATeNbHOCTH, TPeOyomeH MpoaoKUTETbHON
KOHIICHTPAIlMH BHUMAaHUS, CAMOCTOSTEIHHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 IOJTyUYEHHBIH
pe3ysbTar.

B ocHoBe Meromuku oO0ydeHHs anreOpe W HadajlaM MaTeMaTHYeCKOro aHajn3a JIeKHUT
JEeSTENIbHOCTHBINA MPUHIUT O0yYEHUSI.

B crpykrype ydeOHOrO Kypca «Anredpa W Hadala MaTeMaTHYeCKOTO aHaJIM3a» BBIICIICHBI
CIEyIOIINe COJepKaTeIbHO-MEeTOANYecKne JUHUU: «Yucraa W BbIYHCIEHUs», «DYHKIUU U
rpadukny», «YpaBHEHUS W HEpaBEeHCTBa», «Hauama maTemMaTHdeckoro aHammsa», «MHOXECTBa U
Joruka». Bce OCHOBHBIE cO/IepKaTEIbHO-METOAMUECKUE JIMHUHM M3Y4aloTCs Ha MPOTSDKEHUH JIBYX
JeT 00y4YeHHUs Ha YpOBHE CpelHero odiiero odpa3oBaHUs, €CTECTBEHHO JOMOJHAS APYT Apyra u
MOCTETIEHHO HACHINIAsACh HOBBIMH TeMaMU U pasjenamu. JlaHHBIH Y4eOHBI Kypc sBISETCS
WHTETPAaTUBHBIM, ITOCKOJIBKY OOBEIHHSET B cebe COJepKaHWEe HECKOJBKHX MaTeMaTHYeCKHX
TUCITUIIIMH, TaKUX Kak anre0pa, TPUTOHOMETPHS, MaTeMaTHYEeCKH aHaINU3, TEOPUS MHOXKECTB,
MaTeMaTHuecKkasi Jioruka u apyrue. [lo Mepe Toro kak oOydwaromuecsi OBJaJeBalOT BcE Ooee
IIMPOKMM  MaTeMaTHYeCKHM  amlmapaToM, Yy HHUX [OCIeAOBaTelbHO  (QOpMHUpYETCS U
COBEpPIIEHCTBYETCS YMEHHE CTPOWTH MaTeMaTHYECKYIO MOJENb PEalbHON CHUTYyalluH, MPUMEHSTh
3HAHUS, T[IOJIyYCHHbIE TP HW3YYEHUH Y4eOHOro Kypca, s peIHIeHUS CaMOCTOSTEIbHO
chopMyITUpPOBAaHHON MaTEMaTHYECKOM 3a71a4H, a 3aTe€M HHTEPIPETHPOBATH CBOM OTBET.

CogepxatenpHO-MeTOANYECKasl JTMHUS «Uucia ¥ BBIYMCIEHUS» 3aBepIiiaeT (HOpMUPOBAHHE
HaBBIKOB HCIIOJIb30BaHMsI JIEHCTBUTENBHBIX YUCEN, KOTOpOE OBUIO HAa4aTO Ha ypOBHE OCHOBHOTO
obmiero obpazoBanus. Ha ypoBHe cpemanero obimiero obpa3zoBaHUs 0c000€ BHUMaHHE YAENSETCS
(GOpPMHUPOBAHNIO HABBIKOB PAIMOHAIBHBIX BBIYMCICHUHN, BKIIOYAIOIINX B ceOS HCIIOIB30BaHUE
pa3auuHbIX (OpM 3amUCH YKCIa, YMEHHE JelaTh NPUKHUIKY, BBIMOTHITH HPUOIKEHHBIC
BBIYUCIICHHSI, OI[CHMBATh YHCJIOBBIC BBIPAXKECHHS, pabOTaTh ¢ MaTEeMAaTUYECKHMMH KOHCTaHTaMH.



3HaKOMbIE€ O0YYaIOLIMMCSI MHOKECTBA HATypalbHbIX, LEJbIX, PALIMOHAIBHBIX U JE€HCTBUTENBHBIX
quceJl JONOJHAKTCS MHOXKECTBOM KOMIUIEKCHBIX YHCENl. B KakIOM M3 3THUX MHOKECTB
paccMaTpUBAIOTCSI CBOMCTBEHHbIE €My clelu(pUYecKue 3aJaud U Ollepaluu: JelIeHHE Halello,
ONEPHPOBAHNE OCTATKAMHU HAa MHOXKECTBE LIEJIBIX YHCEN, OCOOBbIe CBOWCTBA PALMOHATIBHBIX M
UpPpaLlMOHATIBHBIX YHCeNl, apu(pMETUYECKHE ONEpaluy, a TAK)Ke U3BJIICUCHUE KOPHs HaTypalbHOH
CTEIIEHN Ha MHO>KECTBE KOMIUIEKCHBIX yucel. biarogaps 1mocienoBareIbHOMY pacLIMPEHHIO Kpyra
HCIIOJIb3YEMBIX YHUCENl U 3HAKOMCTBY C BO3MOYKHOCTSMM UX IIPUMEHEHUS ISl PEIICHUS Pa3InYHbIX
3a1a4 (GOPMHUPYETCs MPEJICTaBICHHE O €IMHCTBE MAaTEMAaTHKU KaK HAyKH U €€ pOJM B OCTPOCHUU
MoJieJiell pealbHOro MUPA, IIUPOKO UCIOIb3YIOTCS 0000IEHNE U KOHKPETH3aLHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEaTU3yeTcss HAa MPOTSDKEHUH BCErOo OOydeHHUs Ha
YPOBHE cpeiHero oomero o0pa3oBaHMs, IIOCKOJIBKY B KaxaoM pasgene [Iporpammsl
IIPEyCMOTPEHO DPELIEHUE COOTBETCTBYIOLIMX 3a4ad. B pesynpTaTe 0Oyyaromiyecsk OBJaJEBarOT
pa3sIMYHBIMM ~ METOJAMH  DPELIECHUS  PALMOHAIBHBIX, HMPPALMOHAIbHBIX, IOKA3aTEJIbHbIX,
JOTapu(PMHUUECKUX M TPUTOHOMETPUYECKHUX ypaBHEHHH, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cozepkamux napaMerpsl. [lonmydeHHbIE yMEHHS WIMPOKO MCHOJB3YKOTCS IIPU HCCIENOBAHUU
(GYHKIMI ¢ MOMOIIBIO NPOU3BOIHOM, MpU pEelIeHUH NMPUKIAIHBIX 33Ja4 M 3a]a4 Ha HaXO0XKJEHUE
HauOOJBIINX M HAaUMEHbUIMX 3HaueHUl (QyHkuuu. [laHHas cojep)karesibHas JMHUS BKIIOYAeT B
cebss Takxke (GOPMHPOBAHWE YMEHHWH BBIMOMHATH pacu€Tsl 1Mo QopmynaMm, mpeoOpa3oBaHUS
palMOHAIbHBIX, MUPPALMOHAIBHBIX M TPUTOHOMETPUUYECKHUX BBIPDAKEHUM, a TAKXKE BBIPAKCHUI,
COIepXKalMX CTeMeHW W Jorapudmel. bmaromaps wu3ydeHuro anreOpanmyeckoro MaTepuala
OPOMCXOMUT  JajbHEIlee pa3BUTHE  AITOPUTMHUECKOr0O M aOCTPAKTHOIO  MBIIUIEHUS
oOyyaromuxcsi, (GOPMHUPYIOTCS HABBIKH ACTYKTUBHBIX PacCyKICHHH, pabOThl C CHMBOJHHBIMHU
dopmamu, MpencTaBIeHHUs] 3aKOHOMEPHOCTEH W 3aBHCUMOCTEHl B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npemiaraer 3¢¢GeKTUBHbIE MHCTPYMEHTHI [UIS PEIICHHUS MPAKTHYECKHX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsaHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopepxarenpHo-MeTonnyeckass JUHUS «DyHKIUU U TpapuKU» TECHO NEperieTaercs ¢
JPYTUMH JTIUHUSIMHU y4e€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 337a€T MOCIEI0BATEIbHOCTD
u3ydeHuss Marepuana. V3ydeHue  CTENEHHOM, TMOKa3aTelbHOW, JIorapuMUYecKoil
TPUTOHOMETPUUYECKUX (PYHKIUI, UX CBOWCTB U rpa)UKOB, MCIOJIb30BaHHE QYHKUIUN JUIs pEeLIeHUs
3a/1a4 U3 JAPYruxX y4eOHBIX MPEIMETOB M peasbHOM >KM3HU TECHO CBSI3aHO KaK ¢ MaTeMAaTUYECKUM
aHaJIM30M, TaK U C pellleHHeM ypaBHEHUH 1 HepaBeHCTB. [Ipu aToM GoJbIlIoe BHUMAHUE yIeNseTcs
(GOpMHUPOBAHNIO YMEHHUS BBIpaXaTh (POpMYJaMHU 3aBUCUMOCTU MEXIY Pa3IWYHBIMU BETUYMHAMU,
UCCIIeIoBaTh TOJy4YeHHble (DYHKIMH, CTpOUTh UX rpaduku. MaTepuan 3Toi conaepkaTelbHOU
JIMHUY HAIleJICH Ha pa3BUTHE YMEHUN W HABBIKOB, IO3BOJIIIOIIUX BBIPAXKaTh 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU B DPA3JIMYHOM (opme: aHATIUTHUECKOW, rpaduyeckoit n cioBecHO. Ero usydenue
CIOCOOCTBYET Pa3BUTHIO QJITOPUTMHYECKOTO MBIIUICHUS, CHOCOOHOCTHM K OOOOIICHHIO W
KOHKPETHU3aLUHU, UCII0JIb30BAHUIO aHAJIOTHUM.

ConepxarenpHass nuHHAA «Havyanma mareMaTM4eckoro aHaiau3a» IO3BOJIIET CYHIECTBEHHO
pacuIMpUTh KPYr Kak MaTeMaTHYECKUX, TaK M MPUKJIAIHBIX 33/]a4, JOCTYIHBIX 00y4JaromuMcs, TaK
KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH TpaPUKU CIOXKHBIX (QYHKIMHA, ONpeneisTh HX
HauOOJIbIINE W HAaUMEHbIINE 3HAUEHHs, BBIYUCIATH IJIOMATUd (UTYp U OOBEMBI Tell, HAXOAUTh
CKOPOCTM M YCKOpeHMs TmporeccoB. JlaHHas coaeprkaTeiabHas JIMHHAS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHSI MAaTEMAaTUYECKUX MOJEIEH pealbHbIX CUTYallUH, MO3BOJISIET HAXOIUTh
Haujay4dllee pelIeHHEe B NPHUKIAJAHBIX, B TOM YHCIE COLNUAIbHO-3KOHOMHMYECKHX, 3aJa4ax.
3HaKOMCTBO C OCHOBaMH MAaT€MaTHYECKOr0 aHalHu3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-IOTMYECKOTO0 U KPEaTHBHOIO MBIIUIEHUS, (POPMHUPOBAHMIO YMEHHUH pacro3HaBaTh
NpPOSIBJIIEHUS] 3aKOHOB MAaTE€MaTWKH B HayKe, TEXHHKe M HcKyccTBe. OOydaromuecs: y3HaIOT O
BBIIAIOIIMXCSL pe3yJIbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTeMaTUKU KaK HayKu, U o0 HUX
aBTOpax.

CopnepxaTenpHO-MeTOANYECKAs! TUHUSA «MHOXKECTBA U JIOTUKa» BKIIIOYAET B C€Os 3JIEMEHTBI
TEOPUM MHOXKECTB U MAaTeMaTU4ECKOM JIOTUKU. TeopeTMKO-MHOXKXECTBEHHBIE IIPEICTaBICHUS



MIPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKU U MpejuiaratoT Haulosiee YHUBEPCAIbHBIN S3bIK,
O0OBEIMHAIONINI BCEe pasfeiabl MaTeMaTUKM M €€ MNPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTU4YeCKHe IUCLUUIUIMHBI M HX NPWIOXKEHHs B enuHoe uenoe. lloatomMy BaxHO nath
BO3MOXXHOCTh OOYYalOIIEMyCsi TIOHUMAaTh TEOPETHKO-MHOXXECTBEHHBIH SI3bIK  COBPEMEHHOMU
MaTE€MaTUKU M HCIOJb30BATh €r0 JUISl BBIPAKEHUS CBOUX MbICHEH. J[pyrMM BaKHBIM IPU3HAKOM
MaTEeMAaTHKU KaK HAyKH CJEQyeT IPU3HATh CBOWCTBEHHYIO €W CTPOTOCTh OOOCHOBAHHWA U
CJI€IOBAHHME ONPEAEIEHHBIM MPABWIAM IIOCTPOCHHUS JOKA3aTENIbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU
MaTeMaTHYECKOW JIOTUKHA CIIOCOOCTBYET PpA3BUTHIO JIOTHUECKOTO MBIIICHUS O0Yy4aromuxcs,
MO3BOJIIET UM CTPOUTH CBOU PACCYXKJIEHUS Ha OCHOBE JIOTHUECKHUX MpaBui, (GopMHpYyeT HaBBIKU
KPUTHYECKOI'O MBIIIJIEHHUS.

B yueOHOM Kypce «Anrebpa v Hayajla MaTeMaTHYECKOI0 aHajan3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOAEIHUPOBAHUS, KOTOPHIE MPU3BaHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
MIOCTPOEHUS MOJEJIEH pealbHbIX CUTYaLMM, UCCIEAOBAaHUSA 3THUX MOJENIECH ¢ NMOMOILIBIO amnmnapara
anreOpbl 1 MaTEMAaTUYECKOTO aHAIN3a, MHTEPIIPETAIINH TOJTYYCHHBIX Pe3yIbTaToB. Takue 3a1aHust
BILJIETEHBI B KaX/IbIH U3 pa3/ieJoB MPOrpaMMbl, TOCKOJIBKY BECh MaTepHall yueOHOTro Kypca HIMPOKO
UCIIOJIb3YETCS JUIsl pelleHMs] MPUKIaAHbIX 3a1ad. [Ipu pemieHnn peanabHbIX MPAKTUYECKUX 3a/ady
oOydaromuecss  pa3BUBAIOT  HAONIONATENbHOCTh,  YMEHHE  HAaxXOIUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HWCIOJB30BATH AHAJIOTHIO, 0000IATh W KOHKPETU3HPOBATH IMPOOIIEMY.
JestenbHOCT TIO (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJAHBIX 3a7ad OpraHu3yercs B
nporiecce U3y4eHus BCeX TeM yueOHOro Kypca «Anredpa 1 Hayaja MaTeMaTHIeCKOTO aHaIH3ay.

Ha usydenne yueObHOro kypca «Anrebpa M Hayaia MaTeMaTUYeCKOTo aHAINM3a» OTBOJAUTCS
272 gaca: B 10 kmacce — 136 yacoB (4 yaca B Hegeno), B 11 kimacce — 136 yacoB (4 yaca B HE/IEIIO).

COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BbIYHMCIECHUSA

Pannonanehble uyucna. OOBIKHOBEHHBIE U JIECSATHYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoanudeckue apodu. [Ipumenenue apoOel ¥ MPOLEHTOB I PELICHUs MPUKIAJHbIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U peallbHOU KU3HHU.

JeiictButenpHple yucnaa. PanuoHanbHble M HppalUMOHANbHBIE 4YHcha. ApupMETHYECKHEe
ornepauuu ¢ JCUCTBUTEIBHBIMH 4YHCIaMU. Moaynb JOEHCTBUTEIBHOTO YUCIA U €r0 CBOWCTBA.
[TpuOnmxkEHHBIE BHIYMCIIECHUS, IPABUJIa OKPYIJICHUS, TPUKUAKA U OL[EHKA pe3yJbTaTa BEIUMCICHUH.

Crenenp ¢ nenbiM mnokaszareneM. bunom HeroTona. Mcmnonb3oBanue noaxonsuiei Gpopmbl
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl pEIICHUs MPAKTUYECKUX 33]1a4 U MIPEJICTaBICHNS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJbHON CTEIIEHH U €ro CBOICTRA.

CreneHp € palMOHAIBHBIM IIOKAa3aTeleM M €€ CBOWCTBA, CTENEHb C JEHCTBHUTEIBHBIM
IIOKA3aTENEM.

Jlorapudwm yucna. CoiicTBa orapudma. JlecaiTuunble U HaTypalbHbIE JIOTapU(PMBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHUCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs M HEPABEHCTBA

ToxaecTBa M TOXAECTBEHHble MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YPaBHEHMS.
PaBHOCUIIBHBIE YypaBHEHHS U YpaBHEHHUA-CIEACTBUs. HepaBeHCTBO, pellieHe HEpaBEHCTBaA.

OcHOBHBIE METOJIbI PEUICHHUS] LENbIX U JAPOOHO-pAllMOHATIBHBIX YPAaBHEHUN W HEPABEHCTB.
MHorounessl OT OJHOM TNepeMeHHOW. JlemeHne MHOrowieHa Ha MHOTOWIEH C OCTaTKOM.
Teopemabesy. MHorowiens! ¢ nensiMukodhduimentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIICHU U KOPHH.

HppanuonaneHele ypaBHeHUsA. OCHOBHBIE METOABI PELICHUS UPPALIMOHAIBHBIX YPABHEHUN.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS 10KA3aTEIbHBIX YPABHEHUIA.



[IpeoOpazoBanue BeIpaKEHUH, COIEPIKAIINUX JOTapU(PMBI.

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI pEIICHUS JIOTapu(MUIECKUX YPAaBHEHHIA.

OcHoBHble TpuroHomerpuueckue ¢Gopmynsl. IIpeobpazoBanue TPUTOHOMETPUUYECKUX
BBIPAKECHUM. PellleHre TpUroHoOMeTpU4EeCKUX YPaBHEHHM.

Pemienne cucteM JMHEWHBIX YpaBHEHUW. MaTpuiia CHCTEMbl JIMHEWHBIX YpPaBHEHUH.
Onpenenurens MaTpULbl 2X2, €ro reOMETPUYECKHUM CMBICII U CBOMCTBA, BHIYMCIEHUE €T0 3HAUEHNUS,
IIPUMEHEHHUE ONPEICIUTENS A1 PEIICHHs] CUCTEMbI JIMHEMHBIX YpaBHEHUW. Penenue npukiiaiHbIx
3a7a4 C IIOMOLIbIO CHCTEMbl JIMHEHHBIX YpaBHEHHH. lccienoBaHue IOCTPOCHHONM MOJECIH C
MIOMOILIBIO MATPHIL U OIIPEEIUTENEH.

IlocTpoeHne MaTeMaTUYECKMX MOJEIEH PpEeaJbHOM CHUTyallud C IIOMOIIbI0 YpPaBHEHHMM U
HepaBeHCTB. [IprMeHeHre ypaBHEHHMII U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHMX 3aJad U 3a7ad
U3 PA3IUYHBIX 00JIaCTel HAYKU M peabHON JKU3HU.

DOyHKIUM U TpadpuKu

Oynkius, crnocoObl 3amanus (yHKIuA. B3ammao oOpatabie ¢yHkmum. Kommosumms
dbyukuuii. ['padux Qynkumnn. DnemeHTapHbIe TPeodpa3oBaHus rpa@UKOB QPYHKIIHA.

OO6nactp onpeneneHuss ¥ MHOXECTBO 3HaueHWi ¢yHkumu. Hymm ¢ynkuuu. [Tpomexytku
3HaKomocTossHCTBA. U&THpie u Heu€THble (yHkuuu. [lepuommueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (YHKIIUH. MakCUMyMbl U MUHUMYMbl (pyHKnuu. HamOombliee w HawmMEHbIEE
3HaYeHUs (PYHKIIMH Ha IPOMEKYTKE.

JluHeiHast, KBaJApaTUIHAS U IPOOHO-ITHHEWHAs (QYHKIUU. DJIEMEHTApHOE HCCIICIOBAHUE W
MOCTPOCHUE UX TPAPHUKOB.

CrenenHass (yHKIUS C HaTypaJbHBIM M IIeNbIM TOKa3zareneM. EE cBoiicTBa m Tpaduk.
CpoiictBa U TpaduKk KOpHSA n-0M CTENMEHH Kak (YHKIHH OOpaTHOM CTENEHU C HATYypaJbHBIM
IIOKa3aTEJIEM.

[TokazarenbHast u jorapupmuyeckas (GpyHKUIMH, UX cBoicTBa u rpaduku. Vcnonb3oBaHue
rpadukoB QYHKIMN JUIsl pelIeHUs] ypaBHEHUH.

TpuroHomeTpuyeckass  OKPYXKHOCTb, OINpEAENEHUE TPUTOHOMETPUYECKUX  (PyHKUIUN
YUCJIOBOTO APIyMEHTA.

OyHKIMOHATBHBIE 3aBHCUMOCTH B pealbHBIX IpolieccaXx U sBieHusX. ['paduku peanbHBIX
3aBUCHMOCTEH.

Hauvana maTemMaTnueckoro aHajamsa

ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHus IIOCIEA0BATEILHOCTEH. MeToa MaTeMaTHYeCKON
MHAYKIUA. MOHOTOHHBIE M OrpPaHUYEHHBIE TOCIIEN0BAaTENbHOCTH. MCTOpUS BO3HHMKHOBEHHS
MaTeMaTHUYeCKOIo aHalln3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass M reoMeTpuyeckas — mporpeccuu.  beckoHeuHo — yObIBaromias
reoMerpuueckas mnporpeccus. Cymma OeCKOHEYHO YOBIBaroIled IeOMETpPHUYECKON MpPOTrPECCHH.
JIMHENHBIN U SKCHOHEHIMANIBHBIN pocT. Yncno €. @opmyiia CoKHBIX MPOLEHTOB. Mcronp30Banue
MIPOTPECCUU JIJIS PELICHUS PEATbHBIX 3a7a4 IPUKIIAJHOTO XapakTepa.

HemnpepoiBHble (QYyHKIIMU U UX CBOMCTBAa. Touku pa3pbiBa. ACUMOTOTHI TPaQUKOB (YHKIIHIA.
CpolicTBa (yHKIMI HENpephIBHBIX Ha OTpe3ke. MeToJq MHTEpBaJIOB ISl pEIIeHUs HEpPaBEHCTB.
[TpuMeHeHne CBOMCTB HETIPEPBIBHBIX (DYHKITHH [Tl pEIICHUs 3a/1a4.

[lepBas u BTOpast mpousBoaHbIe GyHKIMU. OmnpeaeneHne, TeOMETPUISCKUA U (PU3UIECKUIT
CMBICT MPOU3BOAHON. Y paBHEHUE KacaTeNbHOU K rpaduKy GpyHKIHUH.

[TpousBoaHble 3neMeHTapHBIX (QyHKIUN. [Ipon3BogHass CyMMBbI, IPOU3BEACHUS, YACTHOTO U
KOMMO3UINH (PYHKIIUH.

MHo:xecTBa M JIOTHKA

MHOXecCTBO, OlepalMyd HaJl MHOXECTBaMU M HUX cBoMcTBa. [(uarpammbl Ditnepa—Benna.
[IppuMeHeHne TEOPETHKO-MHOKECTBEHHOIO anmnapara Uil ONUCAaHUs pPEAJbHBIX IPOILIECCOB H
SIBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YIeOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OObEKTa, CIEACTBHE, J1I0Ka3aTeIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHUS.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHBb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

Cc()OPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MIMK  OOydalomerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'O WJIEHAa POCCHUHCKOro OOIIeCTBa, MNPEJICTaBICHHE O MaTeMaTHYeCKHX OCHOBax
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SIBICHHUM, TPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHl U JPYyroe), yMEHHE B3aUMOJCHCTBOBATH C COIMAIbHBIMH HHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUMCKON Tpa’kJaHCKOM HAEHTUYHOCTH, YB@)KEHUS K MPOILJIOMY U
HACTOSIIEMY POCCUMCKON MAaTeMAaTHKH, LIEHHOCTHOE OTHOUIEHHE K JIOCTHIKEHHUSIM POCCUUCKHUX
MAaTeMaTUKOB U POCCUKCKON MAaTEMaTUYECKOM IIKOJIbI, HCIIOJIb30BaHUE ATUX JOCTUKEHHUIN B IPYTUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCUICKOro Haponaa, cOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOTO IMMOBEJICHHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKU
U IEATEIbHOCTHIO YUEHOTO, OCO3HAHHE JIMYHOTO BKJIaa B IOCTPOCHHE YCTOMYUBOTO Oy IyIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE OTHOILLIECHHE K MHUPY, BKJIKOYAsl 3CTETHUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJay, PEUICHUH, PACCYXKICHUH, BOCHPUMMYMBOCTh K MATEMAaTHYECKUM acIeKTaMm
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3uveckoro BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHATH MaTeMaTUUYECKIE 3HAHUS B MHTEpecax 30pPOBOTO U
Oe3omacHOTO 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIIIEHHWE K CBOEMY 37I0POBBIO (370POBOE MHUTAHHE,
cOamaHCUPOBAHHBIN PEXKHUM 3aHATUI U OTJbIXA, peryisipHas (puuveckas akTUBHOCTD), (hU3HUECKOe
COBEPIIICHCTBOBAHUE TIPH 3aHATUIX CIIOPTUBHO-03/IOPOBUTEILHOMN JESTEIHHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAY, OCO3HaHUE IIEHHOCTU TPYHOJOOUs, MHTEPEC K pas3IudHbiM chepam
npoecCHOHANBFHOM NeATeIbHOCTH, CBA3aHHBIM C MAaTEeMAaTHKOW W €€ MPUIOKEHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIN BBIOOP OyyIIel npodeccur U peaau30BbhIBATh COOCTBEHHBIC KU3HEHHBIC
TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YecKOMY OOpa3oBaHHIO M CaMOOOpa30BaHUIO Ha
MPOTSDKEHUHM BCEH KU3HHM, TOTOBHOCTh K AKTHBHOMY YYAaCTHIO B PEUICHWU MPAKTHUECKUX 3ajad
MaTeMaTUYeCKOW HaIlpaBJIE€HHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh ~ AKOJIOTHUECKON  KYyJIbTYpPhl, TOHUMAHUE BIUSHUS  COIMAIBHO-
SKOHOMHMYECKHX IMPOIECCOB HA COCTOSIHUE TPUPOAHOM M COUMAIBHOM CpeIbl, OCO3HAHUE
I00aEHOTO XapaKTepa dKOJOTHYECKUX MPoOJeM, OpHEHTAIlMs Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHWM JIJIs pelieHus 3a71a4d B 00JIaCTH OKPY’KAIOIIECH Cpebl, MIIaHUPOBAHKUE TTOCTYIKOB M OIEHKH
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOILEN CPebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ ¥ OOIIECTBEHHOW MPAKTUKHU, TOHUMaHUE MaTEMaTHYECKON HAyKH Kak c(epbl 4eI0BEUYECKOM
JIeATETbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH ISl PA3BUTHSI IIUBUIIU3ALINH, OBIIAJICHUE SI3bIKOM
MaTeMaTUKd W MAaTeMaTHYeCKOW KyJIbTYpOM KaK CpEJACTBOM TIO3HAHUS MHUpPA, TOTOBHOCTH
OCYILIECTBIISITh MPOEKTHYIO U UCCIIEI0BATENbCKYIO I€SITEIbHOCTh MHIMBUIYalIbHO U B TPYIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3zoBble Jlornyeckue a1eicTBUA:

BBISIBISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE INPU3HAKKM MaTEeMaTHUYEeCKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUIA MEXy MOHSATUSIMHU, (POPMYIIUPOBATH OMPEICICHHSI TIOHATHH, YCTAHABIINBATh
CYILIECTBEHHBIH MPU3HAK KIAcCU(PUKALUU, OCHOBAHUA sl OOOOIICHHS M CPaBHEHMS, KPUTEPUU
MIPOBOJIMMOIO aHAJIN34;

BOCIIPUHUMATh, (OpMynHpoBaTh U NpPeoOpa3oBBIBATH CYXKIACHHS: YTBEPIUTENIbHBIE U
OTpUIIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NIPOTHBOpeuHs B (axTax,
JAHHBIX, HAOMIOJACHUSIX U YTBEPKICHUSX, TIPeIaraTh KPUTCPUU JJIs BBISIBICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYUI;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX WU HHIYKTHUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTHh CAMOCTOSITEIFHO J1I0KA3aTEIhCTBA MAaTEMAaTUUECKUX YTBEPKACHHUH (MpSAMbIC U OT
MPOTUBHOTO), BBICTpPAWBaTh apPryMEHTALIMIO, T[PUBOAUTH MPUMEPbl M  KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BbIOHMpaTh croco0 perieHus yueOHO# 3aqaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMPATh HaNOOJIee MOIXOIAIIUN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

WCIIOJIb30BaTh BOIPOCH KAaK HCCIEAOBATEIILCKUN HHCTPYMEHT IMO3HaHUSA, (OPMYITHUPOBATH
BONPOCHL, (UKCHPYIOIIHE MPOTUBOpEYHE, Mpo0ieMy, YCTaHaBIMBAaThb MCKOMOE M JIAaHHOE,
(bopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MIPOBOJIUTh ~ CAMOCTOATEIIbHO  CIUIAHMPOBAHHBIM ~ HKCIIEPUMEHT,  HCCIEJOBaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHU4ecKoro OOBEeKTa, SBJICHHS, IIPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENIbHO (HOpPMYyJIHUpPOBaThH OOOOIIEHHS M BBIBOJBI MO pE3yJbTaTaM MPOBEIEHHOTO
HaAOIO/IEHUs, WUCCIIEIOBaHMS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX DPE3YyJIbTAaTOB, BBIBOJAOB U
000011IeHHNI];

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE IMPOIIECCA, a TAKKE BBIIBUTATh MPEAOIOKEHHUS O €r0
Pa3BUTHHU B HOBBIX YCJIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH JIeUIINTHI UHDOpMAIIMU, JaHHBIX, HEOOXOJAUMBIX JJIA OTBETAa HAa BOMPOC U IS
pelIeHus 3aa4H;

BHIOMpAaTh ~ MHPOPMALIMIO W3  UCTOYHMKOB  PA3IMYHBIX  THIOB,  aHAJIW3UPOBATH,
CUCTEeMAaTU3UPOBAaTh W  HHTEPIPETUPOBATH HWHGOPMALMIO Pa3NUYHBIX BUAOB ©  GopMm
MIPE/ICTABJICHHS;

CTPYKTYpUpPOBaTh MH(OPMAIIHIO, TPEJCTABIATH €€ B pasNUYHBIX (opMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAAEKHOCTh HH(POPMAIIMH IO CAMOCTOSATETHHO CHOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCTIIPUHUMATh U (OPMYITUPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBUSMH U IIENISIMU
06HleHI/I$I, SICHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHI)IX U NHUCBMCHHBIX
TEKCTax, JaBaTh MOSICHEHUS 110 X0y PELICHUs 3a/1a4yi, KOMMEHTHUPOBATh NOJYYeHHBIN PE3YNbTAT;

B XOJie¢ OOCYXKIEHHUs 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYXKIAaeMOW TEMbI, MPOOJIEMEI,
pemiaeMoil 3aJayu, BBICKA3bIBaTh MJIEU, HAIICJICHHbIE HA TOMCK PEUIEHUs, COMOCTAaBISATh CBOU
CYXKJICGHHUSI C CYXACHUSIMHU IPYTMX YYaCTHUKOB JHajiora, OOHAPYKHBATh Pa3udyhe M CXOACTBO
MO3UINH, B KOPPEKTHOH opMe GOopMyITUPOBATH PAa3HOTIACHS, CBOM BO3PAKECHHUS;



IPEACTABIIATh PE3YyJAbTaThl PELICHUs 3aJadd, OKCIIEPUMEHTa, HCCIEI0BAaHUs, IIPOCKTA,
CaMOCTOSITENIHO BBIOMPATh (hOpMaT BBICTYIUICHHUS C YUETOM 3a]ad MPE3CHTALUU U OCOOCHHOCTEN
ayIUTOPHHU.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHS

Camoopranu3zanusi:

COCTaBJIATh IUJIaH, AJITOPUTM pEIIeHUs 3aJayd, BbIOMpaTh CHOCOO pelIeHus ¢ Y4EToM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh M KOPPEKTHPOBATH
BapHaHTHI pEUICHU ¢ y4€TOM HOBOM HH(DOPMALIUY.

CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:

BJIa/IETh HAaBbIKAMU MO3HABATEJIbHON peiieKcHU Kak OCO3HAHUs COBEpPILIAEMbBIX JCUCTBUN U
MBICTTUTEIILHBIX TPOIECCOB, UX PE3YyIbTATOB, BIAJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieH sl MaTeMaTH4eCcKol 3a/1auu;

NPEIBUICTh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PENICHWH 3a7a4d, BHOCHTH
KOPPEKTUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBbCTB, JAHHBIX, HANJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJbTaTa IENU U yCIOBHUSIM, OOBSCHATH MPUUYMUHBI JOCTHUKCHUS
WIA HEIOCTIKEHUS PE3yJbTaTOB  JICATEIBHOCTH, HAXOAHWTh OMIMOKY, JaBaTh OICHKY
IpPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

MOHMMATh W HWCIHOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHUAYAIbHON pabOTHI mpu
pemieHnH y4eOHBIX 3aJady, MPUHUMATh [ COBMECTHOW JEATCIILHOCTH, IUIAHHPOBATH
OpraHHU3aII0 COBMECTHOM pabOThl, paclpenensTh BHIbI paboT, JOroBapuBaThCs, OOCYXKIATh
MIpOILIeCC U Pe3ybTaT paboThl, 0000IIaTh MHEHHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX ¢opMax paboThl (00CykaeHHs, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBD» ¥ UHBIC), BBIIOIHITH CBOKO 9acTh pa0OTHI M KOOPJAMHUPOBATH CBOM JICUCTBHUS C JIPYTUMU
YlIleHaMU KOMAaHJbI, OIEHUBAaTh KadecTBO CBOETO BKIaJa B OOMIMNA MPOAYKT MO KPUTEPHUSM,
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

MNPEAMETHBIE PE3YJIbTATHBI

K xonmy oOyuenuss B 10 kjacceoOydaronuiics TMOIYyYUT CIAEAYIONIHME TPEAMETHBIC
pe3yibTaThl MO OTAEIbHBIM TeMaM paboueil mporpamMMmbl yueOHOro Kypca «Anrebpa W Hayana
MaTeMaTHUYECKOIo aHaJIu3a:

Yucsia v BbIYUCICHUA:

CBOOOJHO ONEpUPOBATh MOHATUSIMM: PALMOHAIBHOE YMCIIO, OECKOHEYHas MepHOoAUYecKast
JpoOb, MPOLEHTHI, UPPALMOHATBHOE YHCIIO, MHOXKECTBA PallMOHAIBHBIX U JEHCTBUTEIbHBIX YHCEl,
MOAYJb JEUCTBUTEIBHOTO YHACIIA;

OPUMEHSATH APOOH M MPOLEHTHI JUIS PelIeHUs] MPUKIAJAHBIX 33Jad U3 Pa3IUYHBIX OTpaciei
3HAHWM U peasbHOM )KU3HU;

NPUMEHSTh TPUOIDKEHHBIC BBIYMCICHUS, TpPaBHIA OKPYIJIEHUS, MPHUKUIKY U OILECHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJHO OINEpPHpPOBATh TOHATHEM: CTENEeHb C MEeJIbIM II0Ka3aTeleM, MCIOIb30BaTh
NOAXOJANIYI0 (opMy 3amucH JAEUCTBUTENBHBIX YHCEN JJS pElIeHUs MPaKTUYeCKUX 3aaad u
MPEACTABICHUS JAHHBIX;

CBOOOJHO ONEpUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYypaJIbHOM CTETIEHU;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHb C PallMOHAJIBHBIM IT0Ka3aTelIeM;

CBOOOZHO ONEpUPOBATh MOHATHAMH: JIOTapu(pM UHCHa, JECATHYHbIE M HaTypajbHbIE
JorapuQMmsl;

CBOOOZHO ONEpUPOBATh MOHSTUSIMH: CHHYC, KOCHHYC, TaHT'€HC, KOTaHTE€HC YHCIOBOIO
apryMeHTa;



OINEpPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOTO apryMeHTa.

YpaBHeHus1 U HePaBeHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATHSMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO, PABHOCUIIbHbIE
YPaBHEHHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh pa3IMYHble METOJbl pPEIIeHUs PAlUOHAIBHBIX M JIPOOHO-pAllMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ] MHTEPBAJIOB JUIsl PEILICHUS] HEPABEHCTB;

CBOOOJHO ONEpPHPOBATh HMOHATUSAMH: MHOTOWIEH OT OJHOW IEpEeMEHHOH, MHOIOWIEH C
HENBIMUA KO3 PHUIMEHTaMU, KOPHU MHOTOWIEHA, TPUMEHSTH JIeJICHHE MHOTOYJICHa HA MHOTOWIEH C
ocTaTKoM, TeopeMy be3y u Teopemy Buera nis pemienus 3anad;

CBOOOJHO  ONEpUPOBATH TMOHATHSAMU: CHCTEMa JIMHEHHBIX ypaBHEHH, MaTpuIa,
ONpesieNuTeNIb MaTpulbl 2 X 2 M ero IeOMeTPUYECKHH CMBICH, MCIIOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 niasd BbIYMCIEHUS €r0 3HAUY€HUs, NMPUMEHSTHh ONPEAEIUTENN JUIsl PEeLIEHUS
CHUCTEMBl JIMHEHHBIX YPABHEHHUH, MOJEIUPOBaTh pEalbHbIE CHUTyallUd C IIOMOIIbI CHUCTEMBI
JMHENHBIX YpaBHEHU, UCCIIE10BaTh TOCTPOCHHBIE MOJIENIN C IIOMOILBIO MAaTPULL U OIIPEAEIUTENEH,
UHTEPIPETUPOBATH MOJTYYEHHBINH pPe3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIsl TpeoOpa3oBaHUsl BhIPaXKEHUI;

BBIMOJIHATh ~ [PEOOpa30BaHUsl  YUCIIOBBIX  BBIP@KEHUH, COJEpXKalIMX  CTEHNeHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCIIOJIb30BaTh CBOMCTBA JOrapu(pMOB i IpeoOpa3oBaHus Jorapu(pMUUIECKUX BbIPAXKEHUH;

CBOOOJTHO OTIEPUPOBAThH MOHATHAMU: UPPAIMOHAILHBIC, TIOKA3aTEIbHBIC U JOTapUPMHUECKUE
YpaBHEHMsI, HAXOJIUTh MX PEIICHUS C IOMOIIBIO PABHOCHIIBHBIX IEPEXOJI0B WM OCYLIECTBIASA
IIPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuUdeckue  GopMyinbl Uil HpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO  ONEpUpOBaTh IMOHSATHEM: TPUTOHOMETPUYECKOE ypaBHEHHME, IPUMEHSTbH
HeoOxoauMble (POPMYJIBI 1711 PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJIEIUPOBATh PealbHbIE CUTYallMU Ha SI3bIKE alreOpbl, COCTABIATh BBIPAXKEHUS, ypaBHEHUS,
HEPaBEHCTBA I10 YCJIOBUIO 3aJaud, HUCCIEN0BaThb IOCTPOECHHBIE MOJENH C HCIOJIb30BAHUEM
anmapara ajnreOpsbl.

DOyHKIUUHA U TPaGUKH:

CBOOOJTHO ONEpHpPOBaTh MHOHATUAMM: (DYHKIUSA, cHOcOoObl 3alaHus (QYHKIUH, B3aUMHO
oOpatHble (QyHKUMH, KoMmmo3uuus GyHKIUE, rpaduk (YHKIUU, BBIIOJIHATH 3JIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJHO ONEpUPOBATH MOHATHAMH: OO0JACTh ONPENCNIEHUS W MHOXKECTBO 3HAYCHUM
GbyHKLIMU, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OINEPUPOBATh MOHATUSAMU: UYETHbIE U HEUYETHBbIE (QYHKIUHU, [EPUOJUYECKHE
(GyHKLIMH, TPOMEKYTKH MOHOTOHHOCTHM (YHKIMH, MaKCUMyMbl W MHUHUMYMBI (DYHKIUH,
HauOoJIbIlIee U HAaMMEHblIee 3HaueHre QYHKIIUU Ha TPOMEXKYTKE;

CBOOOJTHO OMNEpUPOBaTh MOHATHSAMM: CTENEHHas (YHKIUS C HATypajJbHBIM U LEJbIM
rokasaresiem, rpaQuk cTereHHOW QYHKIMU ¢ HaTypalbHBIM M II€JIbIM MOKa3aTeleM, rpaQuK KOpHS
N-oif cTeneHu Kak (GyHKIMK 0OpaTHOM CTENEeHU C HATYPaJbHBIM ITOKa3aTelIeM;

ONepUpOBaTh TMOHATHSAMM: JIMHEWHas, KBaJpaTHYHas W JpOoOHO-TMHEHHas (QYHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOZHO OINEpUPOBaTh MOHATHUSAMM: IOKazaTeiabHass M Jjorapudmuueckas (QyHKUIUH, HX
CBO¥CTBA U IrpaduKH, UCIIOIB30BaTh UX I'padUKH JUISl peIICHHs YPaBHEHUIA;

CBOOOZHO ONEpUPOBATh MOHATHSAMH: TPUTOHOMETPUYECKAs] OKPYKHOCTb, OIpe/eIeHHe
TPUTOHOMETPUUYECKUX (DYHKIUH YHUCIOBOTO apryMeHTa;

UCIONIb30BaTh TpaduKu (QYHKIMM A7 HUCCIEOBaHMS TMPOIECCOB M 3aBHCHUMOCTEH mpu
pelIeHUH 3a/a4 M3 APYruX Y4eOHBIX INPEIMETOB M PpeallbHOW JKU3HHU, BBIpaKaTh (opMyIaMu
3aBUCUMOCTH MEXJly BEJTMUYNHAMY;



Havajia MaTeMaTH4eCKOI0 aHAJIM3a:

CBOOOJHO OINEPHPOBATH TMOHATHAMH: apuMeTHuecKkas M T'eOMETPHYECKash MPOrpeccus,
OecKOHEeUHO YOBbIBaIOIIAsl TeoOMeTpUUecKas Iporpeccus, JUHEHHBIH M 3KCIIOHEHLUAIbHBIA pOCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH ULl PELICHHs PEAJIbHBIX 3aJa4 IIPUKIAIHOTO XapaKTepa;

CBOOOJHO  OMEpPUPOBATH  MOHATUSMH:  IIOCIEAOBATEIBHOCTb,  CIIOCOOBI  3a/aHUS
IIOCJIEI0BATENBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE II0CIEN0BATEIBHOCTH, IIOHUMATh OCHOBBI
3apOXKACHUS MATEMaTHYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OIEPUPOBATH MOHATHSAMU: HENpEepbIBHbIC (DYHKIUHM, TOYKU pa3pbiBa TIpaduxa
¢byHKIMH, aCUMOTOTHI Tpaduka QyHKIHIH;

CBOOOJHO OINEpPUPOBATh MOHATHEM: (QYHKLHMSA, HENpepbIBHAs Ha OTpe3Ke, IPUMEHSTb
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH sl pEIICHHs 3a1a4;

CBOOOJIHO OIEPUPOBATh MOHATUSAMU: IIEPBast U BTOpasi MPOU3BOAHbIE (QYHKIINHU, KacaTelbHas
K rpaduKy (yHKIIHH;

BBIUUCIIATh MPOU3BOJHBIE CYMMBbI, IPOU3BEICHMS, YACTHOIO U KOMITO3UIMU ABYX (DyHKIHA,
3HAThH MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA,

UCII0JIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl peLIeHUs 3a1au.

MHoskecTBa H JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, ONIEpPALUU HAJl MHOKECTBaAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN allapar Uil ONKUCAHMS PEAIbHBIX IPOLECCOB U
SIBJICHUH, IIPU PEIICHUH 33]a4 U3 APYIUX y4eOHBIX NIPEIMETOB;

CBOOOZHO ONEpUPOBATH MOHATUSAMH: OIPEAEICHUE, TEOpeMa, YypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTEMaTH4YECKOTI0 0OBEKTA, 10Ka3aTeIbCTBO, PABHOCHIIbHBIE YPABHEHUSI U HEPABEHCTBA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne KoaunuecTBouacoB
n HaumeHoBaHue pa3iesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
/ TeM IPOrpamMmsbl Be K/ I/ o0pa3oBaTe/ibHbIE PeCYpPChI
o ero P p
MHOKECTBO ACHCTBHTEILHBIX http://school-collection.edu.ru/
yrcesn. MHOro4IeHBI.
1 PanvionansHbIe ypaBHEHHS U 24 1 bubmorexa LIOK .
https://m.edsoo.ru/http://festival.1s
HCpaBCHCTBA. N
. N eptember.ru/articles/
CI/ICTCMBIJ'II/IHCI/IHBIXYpaBHeHI/II/I
DyHKiH 1 rpadHK. http://school-collection.edu.ru/
2 CrenenHast GyHKIHUS C [IETBIM 12 1 buGmorexa LIOK .
https://m.edsoo.ru/http://festival.1s
II0Ka3aTejIEM .
eptember.ru/articles/
N . http://school-collection.edu.ru/
Apudmernueckuii KOpeHb N-0it
3 CTCIICHHU. 15 1 Enbmorexa IOK .
VppalHOHATbHbICYpABHEHHS https://m.edsoo:ru/http://festlval.1s
eptember.ru/articles/
http://school-collection.edu.ru/
4 [TokazarenpHasspynkmms. [ lokas 10 1 bubnmoreka [JOK
aTeJbHbICYPaBHEHHS https://m.edsoo.ru/http://festival.1s
eptember.ru/articles/
http://school-collection.edu.ru/
5 JlorapudpmuueckaspyHKIUS. 18 1 bub6nuorexa [IOK
JlorapupmuueckreypaBHEHHSI https://m.edsoo.ru/http://festival.1s
eptember.ru/articles/
http://school-collection.edu.ru/
6 TpUroHoMeTpUIECKUEBLIPAKEH 22 1 bu6nuorexa [IOK
WSl U ypaBHEHHUS https://m.edsoo.ru/http://festival.1s
eptember.ru/articles/
http://school-collection.edu.ru/
7 [TocnenoBarenbHOCTH U 10 1 bubnuotexa [JOK
porpeccuu https://m.edsoo.ru/http://festival.1s
eptember.ru/articles/
http://school-collection.edu.ru/
8 HenpepbiBHbIE QYHKITUH. 20 1 bubmuorexa [IOK
[TpousBoaHas https://m.edsoo.ru/http://festival.1s
eptember.ru/articles/
http://school-collection.edu.ru/
9 [ToBTOpenue, o6o0mEH e, 3 1 bu6mmorekxa [OK
CHCTEMAaTH3alUI3HAHUN https://m.edsoo.ru/http://festival.ls
eptember.ru/articles/
OBIIEE KOJIMYECTBO YACOB 134 9 0
11O ITPOT'PAMME
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IHOYPOYHOE IIVNTAHUPOBAHHUE

10 KJIACC
Ne KosauyecTBouYacon
Hara JIeKTPOHHBbIeNU(PPOBHICOOPA30BA
n/ Temaypoka Bceer
I o K/p I/p HU3yUYeHH s TeJbHbIepeCcypChl
http://school-collection.edu.ru/
MHOX€eCTBO, Onepanuy HajJ MHOKECTBAMU U UX 1 06.09 bubnnorexa [HOK
CBOMCTBA ' https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/
JuarpammbiDiinepa-Benna 1 06.09
[IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO arapara 1 07.09
JUTSL peIIeHUs 3a/1a4
http://school-collection.edu.ru/
Panmonansubie unciaa. OOBIKHOBEHHBIE U
JeCSITUUHBIE TPOOH, MTPOLIEHTHI, OECKOHEYHBIE 1 08.09 bubmaorexa [JOK .
MEPUOANIECKHE z[p(’)61/1 ’ https://m.edsfoo.ru/http://festlval.1sept
ember.ru/articles/
PanmonansHbie yncna. OOBIKHOBEHHBIC U
JECSITHYHBIC POOH, TTPOIIEHTHI, 0ECKOHCUHBIC 1 13.09
MepUOANYECKHEe IpooH
http://school-collection.edu.ru/
[Ipumenenue apobeii U NPOIEHTOB I PelIeHuUs 1 13.09 bubnnoreka [JOK
MPUKIIAQJHBIX 331324 ' https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/
[Ipumenenue npoOeii 1 MPOLIEHTOB ISl PEIICHUS 1 14.09
MPUKJIAIHBIX 33729
http://school-collection.edu.ru/
elictBuTenbHble yncaa. PanimoHanbHbIe U 1 15.09 bubnuorexa [JOK
uppalnroHaIbHbIE YUCIIa ' https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/
Apudmerndeckue oneparuu ¢ AeHCTBUTEILHBIMU 1 20.09
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qucjiaMu

10 MonyIb NeiCTBUTENLHOTO YUCIIA U €T0 CBOMCTBA 20.09
11 [TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA OKPYTIICHHUS, 21.09
MIPUKUIKA U OLIEHKA Pe3yJIbTaTa BHIYMCICHUI '
http://school-collection.edu.ru/
OCHOBHBIE METO/IbI pEUIECHUS LIENBIX U APOOHO- bubnuotexa [JOK
12 . 22.09 . . .
palMOHAIBHBIX YPABHEHHUH M HEPABCHCTB https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/
13 OCHOBHBIE METO/bI PELIECHUS 1IEJIBIX U IPOOHO- 27.09
paloHaJIbHBIX YPABHEHHUH U HEPABEHCTB '
14 OcCHOBHBIE METOBI PEUICHUS 1IENbIX U IPOOHO- 2709
palMOHAIBHBIX YPABHEHUI U HEPABEHCTB '
. . http://school-collection.edu.ru/
MHorouseHsl 0T 0IHOI nepeMeHHou. JleneHue
15 MHOTOWICHA Ha MHOTOWIEH ¢ ocTaTkoM. Teopema 28.09 bubmmorexa [IOK .
Bes ’ ' https://m.edsoo.ru/http://festival.1sept
y ember.ru/articles/
16 MHorousens! ¢ neasiMu kodpdunrentamu. Teopema 2909
Buera
http://school-collection.edu.ru/
. . bubnuotexa [JOK
17 Peluienie cHCTeM JHHEHHbIX ypaBHCHHIH 04.10 https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/
18 Pemenne cucreM JIMHEHHBIX ypaBHEHUN 04.10
. o http://school-collection.edu.ru/
Marpuiia cucTeMbl JMHEHHBIX YpaBHEHHH.
19 Onpenenutens MATPUITLI 2X2, €T0 TEOMETPUICCKUH 05.10 bubmorexa [IOK
PEACIITESD MATPHIB! 272, P | https://m.edsoo.ru/http://festival.1sept
CMBICJ U CBOMCTBA; BBIUYMCIIEHUE €TI0 3HAYCHMUSI -
ember.ru/articles/
20 Onpenenurens MaTpuLpl 2X2, €ro reOMETPUIECKUI 06.10
CMBICJ U CBOMCTBA; BBIUYMCIIEHUE €TI0 3HAYCHMUSI '
IIpuMeHeHne ONpeneIUTENs Ul PELICHUs CUCTEMBI hitp://school-collection.edu.ru/
21 P peil AP 11.10 Bu6mioreka [[OK

JINHEMHBIX YpaBHEHUH

https://m.edsoo.ru/http://festival.lsept
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Pemenue MPUKJIAAHBIX 3aaa4 € IIOMOIIBIO CUCTCMbI

ember.ru/articles/

22 . . 11.10
JTUHENHBIX YPaBHEHUI
23 PGI_HeE-II/IC NPUKJIa/IHBIX 337111 € NOMOLIBIO CHCTEMBI 1210
JIMHEUHBIX YpaBHEHUMN
KonTtpouabnas padora: Ne 1
24 "PannoHa/JibHbIe YypABHEHUsI 1 HEPABEHCTBA. 13.10
CucreMbl TUHEHHBIX YpaBHeHUI'"
http://school-collection.edu.ru/
o5 OyHK1MsI, cocoObl 3aganus GyHKuu. Bzaumuo 18.10 bu6mmoreka [IOK
obparubie GpyHkiuy. Kommosuius GyHKni ' https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/
26 I'paduk pynkuuu. dnemMeHTapHbIe TPeoOpa3OBaHUs 18.10
rpadukoB QpyHKIUN '
OO6nacTh omnpenenaeHus] © MHOKECTBO 3HAUCHUN
27 ¢ysakun. Hynu ¢pyaknun. [IpomexxyTku 3Hak 19.10
MTOCTOSIHCTBA
Yérnble 1 HeuéTHbIe pyHKuMU. [leprnoanueckue
28 20.10
¢yskun. [IpoMeKyTKM MOHOTOHHOCTH (DYHKIIUU
29 MaxkcuMyMmbl 1 MUHUMYMBI pyHKIMU. Hanbonbiee u 25 10
HauMeEHbIIIee 3HaUYeHNEe (PYHKIIMU Ha IPOMEXKYTKE '
30 JluneiiHas, KBapaTHuHasi U IPOOHO-TUHEHHAS 2510
byHKIIIT
http://school-collection.edu.ru/
31 DneMeHTapHOE UCCIIEOBAaHUE U TOCTPOEHUE 26.10 bubnmnoreka [JOK
rpaduKOB 3THX QYHKIIHI ' https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/
30 DneMeHTapHOE UCCIIEOBAaHUE U TOCTPOEHUE 2710
rpaduKoB 3TUX HYHKUUI '
http://school-collection.edu.ru/
33 CrereHs ¢ 1eabIM IToka3zarenaeMm. buaom HeroTona 08.11 bu6mmorekxa [IOK

https://m.edsoo.ru/http://festival.lsept
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34 Crenens c 1enbIM nokasareneM. bunom HeroTona 08.11
CrenenHast GyHKIUS C HATYPAIBHBIM H IIEITBIM
35 .. 09.11
nokasaresnem. E€cBoiicTBa u rpaduk
36 KonrpoJubHnas padora: Ne 2 1011
"Crenennas pynkuus. E€ cBoiicTBa u rpaguk" '
http://school-collection.edu.ru/
37 ApudmeTnueckuii KOpeHb HATYpaIbHOW CTEICHH U 1511 bubnnoreka [JOK
ero CBOWCTBa ' https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/
38 ApI/I(ngTI/IIIeCKI/Iﬁ KOpPEHb HAaTypaJbHOM CTENEHU U 1511
€ro CBOMCTBa
http://school-collection.edu.ru/
39 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHUIH, 16.11 bubnnorexka [JOK
COJZIePIKAIINX CTETICHH U KOPHU ' https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/
40 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH, 1711
coJiepKalluX CTENEHU U KOPHU
a1 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH, 2211
coJiepKalluX CTENeHU U KOPHU
http://school-collection.edu.ru/
42 Uppaumnonansusie ypaBHeHMsl. OCHOBHbIE METO/bI 2211 bubnmoreka [JOK
PELICHUS] UPPAIIMOHATBHBIX YPaBHEHUI ' https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/
43 Uppaumnonansusie ypaBHeHHsl. OCHOBHbIE METO/bI 2311
pEILIEHHS UpPAMOHATIBHBIX YPaBHEHUI '
44 Uppannonanbabie ypaBHeHU. OCHOBHBIE METO/IbI 2411
pelIeHus: UPPaALMOHATIBHBIX YPaBHEHUN '
http://school-collection.edu.ru/
45 PaBHOCHIIBHBIE IIEPEXOBI B PELLICHUN 2911 bubnuoreka [IOK

UppalMOHATIBHBIX YpaBHEHUI

https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/
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PaBHOCHIIBHEIC NEPEXoabl B pCHICHUUN

46 " 29.11
UppaIMOHATIBHBIX YPaBHEHHHA
47 PaBHOCHIIBHBIE TTEPEXO/BI B peleHnm 3011
UppaIMOHATIBHBIX YPaBHEHHH
48 PaBHOCHIIBHBIE TTEPEXO/IBI B pemeHum 0112
UppalMOHAIbHBIX YPaBHEHHUH
. . http://school-collection.edu.ru/
CBoiicTBa U rpaduk KOpHS N-0i CTENEHU KaK
49 (GYHKIIUU 00paTHOM CTENEHU C HATypaTbHBIM 06.12 bubmmorexa LOK .
' https://m.edsoo.ru/http://festival.1sept
[I0Ka3aTeieM -
ember.ru/articles/
CaoiicTBa U rpaduK KOPHS N-0i CTETIEHU KaK
50 (GyHKIIMU 00paTHOM CTENEHU C HaTypalbHBIM 06.12
[I0Ka3aTeieM
Konrtpoabnas padora: Ne 3
51 "CpolicTBa M rpadguK KOPHS N-0if CTENEHH. 07.12
HppaunuonajbHbie ypaBHeHuUus"
http://school-collection.edu.ru/
52 Cremnens ¢ palliOHATBHBIM MOKa3aTeIeM H €€ 08.12 bubnuotexa [JOK
CBOICTBa ' https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/
53 CTGPGHB C pallMOHAJILHBIM [TOKA3aTeIeM U eé 13.12
CBOHCTBa
54 CTCPCHB C pallMOHAJILHBIM ITOKa3aTesIeM 1 eé 13.12
CBOICTBa
55 [TokazarenpHast pyHKIMS, €€ cBOWCTBA U TpaduK 14.12
56 I/Icnonbzolvsaﬁne rpaduka QyHKUNN AJis peleHus 1512
ypaBHEHUH
57 I/IcnonwolsaHHe rpaduka QyHKIUH I peLICHUS 2012
ypaBHEHUH
ITokasarenbHble ypaBHEeHU. OCHOBHBIE METOBI hitp://school-collection.edu.ru/
58 yp : A 20.12 Bu6mioreka [[OK

pelIeHUs TOKa3aTeIbHbIX YPaBHEHUH

https://m.edsoo.ru/http://festival.lsept
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[TokazaTenbHbie ypaBHeHUS. OCHOBHBIE METO/IbI

ember.ru/articles/

59 pelIeHHs TOKA3aTENbHbIX YPaBHEHUM 1 21.12
60 [TokazarenabHble ypaBHEHUSI. OCHOBHUHe METO/IbI 1 2912
pelIeHHsI TOKa3aTeNbHBIX YPaBHEHHH
KonTtpoubnas padora: Ne 4
61 "Toka3aTeabHas pynkuus. [loka3arenbHble 1 27.12
ypaBHeHus'"
http://school-collection.edu.ru/
. bubnnoreka [JOK
62 Jlorapudmrmcna. Crofictsanorapupma 1 21.12 https://m.edsg)(.)ru/http://festival.1sept
ember.ru/articles/
63 Jlorapudmuucna. CpoiictBanorapudma 1 28.12
64 Jlorapudmuucia. CoiicTBamorapupma 1 29.12
65 JlecsiTuuHBIE U HATYpaJIbHbBIEIOTapU (MBI 1 10.01
66 JlecsiTUuHBIE U HATYpaJIbHbBIEIOTapU (MBI 1 10.01
http://school-collection.edu.ru/
67 IIpeoOpa3oBaHueBbIpaskeHU, 1 11.01 bubnuoreka [IOK _
COZePIKAIIMXITOTapH (MBI https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/
SR o 1
0 st :
http://school-collection.edu.ru/
70 Jlorapudpmuueckas pyHKLus, €€ CBOUCTBA U TpauK 1 17.01 ﬁgggl;ll?;?dzgﬁ{f/h ttp://festival. 1sept
ember.ru/articles/
71 Jlorapudpmuueckas pyHKLus, €€ CBOUCTBA U TpauK 1 18.01
79 I/ICHOHBBO?aHHC rpaduka QYHKIIUH IS PELICHUS 1 1901
ypaBHEHH
73 Hcnons3oBanne rpaduka GyHKITUU A1 pEIICHUS 1 24.01
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ypaBHEHUI

Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METO/IbI

http://school-collection.edu.ru/
bu6mmoreka [IOK

4 peuieHus JorapuGMUIECKIX YpaBHEHUI 24.01 https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/
75 Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METO/IbI 25 01
pereHust JorapuPMHUIECKUX ypaBHEHUN '
76 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIC METOJIbI 26.01
pelieHus JorapuMUIEcKux ypaBHEHHMA '
77 PaBHOCHIIBHBIE TIEpEXOBI B pelieHny 3101
Jorapu(MUIECKUX ypaBHEHUI
78 PaBHOCHIIBHBIE TTEPEXO/IBI B pemeHny 3101
Jorapu(MUUECKUX ypaBHEHUI
KourpoJabsnas padora: Ne 5
79 "Jlorapupmuyeckasi pyHkums. 01.02
Jlorapudgmmnueckue ypapHenus"
http://school-collection.edu.ru/
80 Cunyc, KOCHHYC, TAHT'€HC M KOTaHT€HC YHCIIOBOTO 02.02 bubnuoreka [IOK _
aprymeHTa ' https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/
81 Cunyc, KOCHHYC, TAHT'€HC M KOTaHT€HC YHCIIOBOTO 07.02
aprymMeHTa
82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC YHCIIOBOTO 07.02
apryMeHTa
83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YUCIIOBOTO 08.02
aprymMeHTa
Tpuronomerpuveckast OKpy>KHOCTb, ONIPEICIICHHE
84 TPUTOHOMETPUUYECKUX (PYHKIUN YHUCIOBOTO 09.02
apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb, OIIpeICTICHHUE
85 TPUTOHOMETPUYECKUX (QYHKITUNA YUCIIOBOTO 14.02

apryMeHTa
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http://school-collection.edu.ru/
bubmuorexa [JOK

86 OCHOBHEIE TPUTOHOMETPHHECKHE (OpMyIbI 1 14.02 https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/
87 OCHOBHBIETPUTOHOMETPUUYECKHEPOPMYITHI 1 15.02
88 OCHOBHBIETPUTOHOMETPUUYECKUEHOPMYJIIBI 1 16.02
89 OCHOBHBIETPUTOHOMETPUUYECKUEHOPMYJIIBI 1 21.02
http://school-collection.edu.ru/
90 [IpeoOpazoBaHHETPUTOHOMETPUYECKUX BBIPAKCHU I 1 21.02 ﬁﬁﬁ/ﬁiﬁigﬁﬁlh ttp://festival. 1sept
ember.ru/articles/
91 [TpeoOpa3oBaHUETPUTOHOMETPUICCKUXBBIPAKCHUN 1 22.02
92 [IpeoOpazoBaHHETPUTOHOMETPHUYECKUX BBIPAKCHU I 1 28.02
93 ITpeoOpa3oBaHUETPUTOHOMETPUUECKUXBBIPAKECHUN 1 28.02
http://school-collection.edu.ru/
94 PemrenuerpuroHoMeTpUYECKUX ypaBHEHH I 1 29.02 ﬁﬁﬁ/ﬁeﬁiiﬂﬁ/h ttp://festival. 1sept
ember.ru/articles/
95 PemenneTpuroHoMeTpu4eCKUXypaBHEHU N 1 01.03
96 PerieHneTpuroHOMeTpUIeCKUXypaBHEHU 1 06.03
97 PerieHneTpuroHOMeTpUIeCKUXypaBHEHU T 1 06.03
98 PemenneTpuroHoMeTpu4eCKMXypaBHEHU I 1 07.03
99 PemenneTpuroHoMeTpu4eCKMXypaBHEHU I 1 13.03
100 PemenneTpuroHoMeTpu4eCKMXypaBHEHU I 1 13.03
KounrpoJabnas padora: Ne 6
101 "TpuronomMerpuyeckue BbIpaKeHUs U 1 14.03
TPUTOHOMETPHUYEeCKHEe ypaBHeHus "'
http://school-collection.edu.ru/
HocneJIOBaTenLHOCTI/IU, CTIOCOOBI 3aaHuUs } Bubmiorexa LIOK
102 MOCJIEA0BATEIBHOCTEH. MeTOox MaTeEMaTUUECKOMI 1 15.03

HHAYKIOUA

https://m.edsoo.ru/http://festival.lsept
ember.ru/articles/
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MOHOTOHHBIE U OI'paHUYCHHBIC

103 nocieaoBarenbHOCTH. MicTopust aHann3a 6€CKOHEYHO 20.03
MaJIbIX
104  Apudmernueckas nmporpeccus 20.03
105 ['eomeTpuueckas mporpeccus 21.03
106 BeckoneuHo yObIBaromasi reOMeTpUIecKast 99 03
porpeccus
107 CymMa OeCKOHEUHO yOBIBAKOIIEH reOMETPUIECKOM 03.04
pOTrpeccuu
108 JIMHEHHBIN ¥ SKCIIOHEHIMATBHBIN pocT. Uncio e. 03.04
dopmyiia CIIOKHBIX MPOLIEHTOB
109 JIMHEHHBIN ¥ SKCIIOHEHIMATBHBIN pocT. Uncro e. 04.04
dopmyiia CIIOKHBIX MPOLIEHTOB
110 Hcnonp3oBaHue MPOTPeCcCHy Ui PEIICHUS PeaTbHbBIX 05.04
3aJ1a4 MPUKJIIAJHOTO XapaKTepa '
111 FOHTpOJIbHaﬂ padora: Ne 7 . 10.04
IMocaenoBaTeIbHOCTH H POTPECCHH
http://school-collection.edu.ru/
. bubnuotexa [JOK
112 Henpeppiibic GyHKImH 1 HX CBOHCTBA 10.04 https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/
113 Touka pa3pbiBa. AcUMNTOTHI IpaduKOB PyHKINH 11.04
114 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX HAa OTPE3KE 12.04
115 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 17.04
http://school-collection.edu.ru/
bu6mmorexa [IOK
116 Meron nnTepsanos s el HEpaBeHCTS 17.04 https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/
117 MeTto 1 MHTEpPBAJIOB ISl pEIICHNs HEPABEHCTB 18.04
118 Metoa MHTEPBAJIOB TSl pEUICHUs HEPABEHCTB 19.04
119 [TprMeHeHrEe CBOWCTB HEMPEPBIBHBIX (DYHKIIAMN JIJIsT 24.04 http://school-collection.edu.ru/
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peIICHUA 3aJa4

[IpumMeHeHre CBOWCTB HETIPEPBIBHBIX (DYHKIUHN JUIS

bu6mmoreka [IOK
https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/

120 1 24.04
pelieHus 3a1a49
121 [lepBas u BTOpasi NpOU3BOAHBIE PYHKIIMH 1 25.04
122 Ornpenenenue, reOMeTPUYECKUICMBICIITPOU3BOAHON 1 26.04
123 Onpenenenue, GU3NYECKUNCMBICIIPON3BOIHON 1 02.05
http://school-collection.edu.ru/
. bu6mmoreka [IOK
124 Vpasuenue xacatenbroit K rpaguky dynxii ! 03.05 https://m.edsoo.ru/http://festival.1sept
ember.ru/articles/
125 YpaBHeHHe KacaTenbHOU K rpaduky GyHKIIUU 1 08.05
126 [Tpon3BoiHBIEIIEMEHTAPHBIX PYHKITHI 1 08.05
127 [Tpon3BoiHBIEIEMEHTAPHBIX PYHKITHI 1 15.05
128 [IpousBoaHas CYMMBI, IPOH3BE/CHIS, HACTHOTO U 1 15.05
KOMITO3HUITUHU () YHKIIHHA
129 [TponsBoHas CYMMbI, IPOU3BEACHNUS, 4ACTHOTO 1 1 16.05
KOMITO3UIIUHU (DYHKITHA
130 FOHTPOHBHaﬂp;Z'lﬁOTa: Ne 8 1 17.05
IIpousBoanas
131 ‘ITIOBTOpCHI/IC',' 000011IeHHEe, CHUCTEMATH3AIINS 3HAHMIA: 1 29 05
YpaBHeHust
132 POBTOpeHI/'I'e, 0000111eHHE, CUCTEMATU3AIHS 3HAHMIA: 1 29 05
O yHKIUU
133 Hrorosasi konTpobHast padora Ne 9 1 23.05
134 [ToBTOpeHme, 06001IeHNE, CUCTEeMaTH3aIUI3HAHUN 1 24.05
OBHIEE KOJIMYECTBO YACOB 110 IPOTPAMME 134
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Maremaruka: anredpa 1 HadaJia MaTeMaTHYECKOTO aHaIN3a, TeoMeTpusl. Anredpa 1 Hadana
MareMaTHueckoro aHanuza. 10-11 kmaccer: 6a30BbIi 1 yriryOaeHHbIH ypoBHH: yueOHuk / I1.A.

Anumos, FO.M. Komsirun, M.B. Tkauésa [u ap.]. - 11-e uzn., crep. - Mocksa : [Ipocsernienue,
2023. - 463, [1].

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA
Meroaunueckue pexomenaanuu(asropsl H.E.denoposa, M.B.TkaueBa)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
* http://window.edu.ru/ DnexTpoHHast 6MOIMOTEKa YUEOHUKOB M METOJUYECKUX MAaTEpHAIIOB

* http://www.math.ru Marepuasnsl mo marematuke B EqnHOM KOMIeKIH HU(pPOBBIX
00pa30BaTebHbIX PECYPCOB
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