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INOACHUTEJIBHAS 3AIIMCKA

VYuebHbIi Kypc «Anrebpa M Hayajla MaTeMaTHYECKOI'O aHalU3ay SBISETCS OJHUM M3 Hambolee
3HaYMMbIX B MIpOrpamMMe CpegHero ooOmero o0pa3oBaHMsA, IOCKOJIBKY, C OJHOH CTOPOHBI, OH
o0ecrieynBaeT HHCTPYMEHTAIBHYIO 0a3y JUISi M3YYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYTroi
CTOPOHBI, (POPMUPYET JOTHUECKOe U a0CTPAKTHOE MBIIIJICHHE 00yJaroIuXcs Ha YpOBHE, HEOOX0AUMOM
JUIsL OCBOEHUSI HH(POPMATUKH, OOIIECTBO3HAHUS, HICTOPUH, CIOBECHOCTH M JAPYT'HX AUCUUIUIMH. B paMkax
JAHHOTO y4eOHOro Kypca OOydYaromIuecs OBJIa/JIEBAlOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HAYKH,
KOTOpasi GOpMyJIMPYET CBOU JIOCTHIKEHUS B MaTeMaTHYeCcKoi opMme.

VY4eOHblil Kypc areOpbl M Hauall MaTEMAaTUYECKOT0 aHAJIN3a 3aKJIAbIBAET OCHOBY JJISl YCIIEIIHOTO
OBIIQJICHUSI 3aKOHAMH (DU3MKH, XWMHUHU, OHOJOTMH, TOHUMAaHUS OCHOBHBIX TEHICHUIWH pa3BUTHA
SKOHOMHUKU M OOILECTBEHHOH JXM3HHU, IO3BOJIAET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHU(POBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh MX JJIs JalbHEHIIero oOpa3oBaHUs U B
MOBCEHEBHON JKM3HUM. B TO ke Bpems oOBiageHue aOCTPAaKTHBIMH M JIOTUYECKH CTPOTUMH
KOHCTPYKLUSMHU alreOpbl 1 MaTeMaTHYECKOro aHaju3a pa3BUBAEeT yMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTHHHOCTb, JIOKa3bIBaTh YTBEPXKAEHUS C TOMOUIbI0 HHIAYKUUHM M PACCYXkIaTh
JeTyKTUBHO, UCIIOJIB30BaTh 0000IIEHNE U KOHKPETU3alUI0, a0CTparupoBaHUe U aHAJIOTUIO, (OPMUPYET
KPEaTUBHOE U KPUTUYECKOE MBIIIUIEHUE.

B xone u3yuenus yueGHoro kypca «Anredpa u Hadyana MaTeMaTHYeCKOro aHajau3a» oOydaromecs
MOJTyYarOT HOBBIM OMBIT PEIICHUS MPUKIIAIHBIX 33[a4, CAMOCTOSATEIBHOTO MOCTPOSHHSI MAaTEMAaTHUECKUX
MOJIeTICH pealbHBIX CUTYallui, WHTEPIPETAIlH IOJyYEeHHBIX PEHMICHUH, 3HAKOMATCS C TpUMepaMu
MaTeMaTHYECKHX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOIIMMUCST MATEMaTUYECKUMHU
OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHbIii Kypc o0MagaeT 3HAYUTEITHHBIM BOCIIUTATEILHBIM MOTEHIIMAIOM, KOTOPBIN peann3yeTcs
KaKk uepe3 yueOHbIM Marepuai, crocoOCTBYIOLIMHM (POpMUPOBAHMIO HAyYHOI'O MHUPOBO33PEHMs, TaK U
yepe3 crenuduKy yueOHOH NesTenbHOCTH, TpeOyromel MpoIoHKUTEIbHOM KOHIGHTpAallud BHUMAHUS,
CaMOCTOSITENTbHOCTH, aKKyPaTHOCTH W OTBETCTBEHHOCTH 32 TIOJTYYECHHBIA PE3yIbTaT.

B ocHoBe wMmeroauku oOyueHuMs ainreOpe W HadajgaM MaTeMaTU4YeCKOro aHaiu3a JIeKUT
JeSTebHOCTHBIA MPUHLIUI 00y4EHUsI.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTEeMaTHYECKOTO AaHAIN3a» BBIAEICHBI
CJIEAYIOIINE COAEPIKATEIbHO-METOqUUECKUe IUHUU: «Yucna u BbluucieHus», « ODyHKIUU U Tpapukm»,
«YpaBHEeHUs U HepaBeHCTBa», «Hauama matemarnyeckoro anamuzay, «MHOXecTBa M Jorukay. Bce
OCHOBHBIE COJIEPKATEbHO-METOJMUECKIE JIMHUM H3Y4YaroTcsd Ha MPOTSDKEHHH JIBYX JIET OOydeHHUs Ha
YPOBHE CpeJHEro oOIiero o0pa3oBaHus, €CTECTBEHHO JIONOJIHASA APYT Apyra U MOCTENEHHO HACBIIIASIChH
HOBBIMM TeMaMH W paszzienamu. JlaHHBIH ydeOHbBI Kypc SBIS€TCS HMHTErPATHBHBIM, IOCKOJIBKY
o0beauHsIeT B cebe CoJepKaHWe HECKOJbKMX MaTeMaTHYeCKUX IHCUUIUIMH, TaKuX Kak ainreopa,
TPUTOHOMETpPHUS, MaTeMaTUYECKUI aHaJIu3, TEOpUs MHOXKECTB, MareMaruyeckas joruka u apyrue. Ilo
Mepe TOro Kak oOydyaroluecsl OBJaJeBaloT BCE Oojiee HMIMPOKMM MATEMaTHYECKUM allapaTtoM, y HUX
MOCJIEI0BATENIEHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI MOJENb
pearbHON CHTyaluH, MPUMEHSTh 3HAHWS, TOTYYCHHBIE NMPU H3YYCHUH Y4eOHOTO Kypca, Ui PelIeHUs
CaMOCTOSITENIbHO C(OPMYIMPOBAHHOM MaTeMaTHUECKOH 3a/1auH, a 3aTeM MHTEPIIPETHPOBATh CBOM OTBET.

CopepxatenpbHO-MeTOAMYECKass JHHUA «Yucna M BBIUMCIEHUS» 3aBepiiacT (HOpMUpPOBAHHE
HaBBIKOB HCITOJIb30BAHMS ACHCTBUTEIHHBIX YHCEI, KOTOPOE OBIJI0 HAYaTO HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanus. Ha ypoBHe cpeanero obuiero o0pa3oBaHusi ocodoe BHUMaHHUe yenseTcs: (GOpMUPOBAHHIO
HaBBIKOB PALlMOHAJIBHBIX BBHIUYMCICHUH, BKIIOYAIOMUX B C€0sl MCIIOJIb30BAaHUE PA3IMYHBIX (POpM 3amucu
Yrcia, yMEHHe JeNaTh MPHUKHIKY, BBITOJHATH NPHUOIMKEHHBIE BBIYMCICHUS, OIICHWBATH YHUCIIOBBIE
BBIp@)KEHUS, paboTaTh € MaTeMaTUYECKUMH KOHCTAaHTaMM. 3HAKOMbIE OOy4aroIIMMCS MHOKECTBA
HATypaJbHbIX, MEJbIX, PAIUOHATBHBIX M JCHCTBUTENBHBIX YHCEN JIOMOJHAIOTCA MHOXXECTBOM
KOMIUICKCHBIX YHCEN. B KakJIoM M3 53THX MHOXKECTB PAacCMATPUBAIOTCS CBONCTBEHHBIE €My
cneuuduyeckre 3a1a4y 1 Olepalyu: JIeJIeHNe HaIesl0, ONepUPOBaHUE OCTaTKaMHM Ha MHOXECTBE LIEIBIX
qucen, ocoOble CBOWCTBA pallMOHAIBHBIX W HPPALMOHAIBHBIX YMCEN, apu(pMETHYEeCKHe OIlepaluu, a
TaK)Ke€ W3BJICUCHHE KOPHS HATypaJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX uHcen. braromaps
II0CJIEI0BATEIBHOMY PACUIMPEHHUIO KPyra MCIOJb3yEeMbIX YHMCEN M 3HAKOMCTBY C BO3MOXKHOCTSMHU HX
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NPUMEHEHHUS JUIs PELICHUS Pa3InYHbIX 331249 (POpMUPYETCs MPEACTABICHUE O €IUHCTBE MATEMAaTHKH KaK
HAaykKu M €€ poJii B MOCTPOCHHUU MOJIETE pealbHOro MHUpa, LIUPOKO HCIOIb3YIOTCS 000O0IIeHHEe U
KOHKpETH3aLUs.

Jluaus «YpaBHEHHS U HEPABEHCTBA» pealU3yeTcsi Ha NMPOTSHKEHUH BCEro OOYy4eHHUs Ha YpOBHE
cpeaHero oouero oopazoBaHusl, MOCKOJIBKY B KaKJIoM pasjnene IIporpaMMel mpeayCMOTPEHO pellieHue
COOTBETCTBYIOIIUX 3a/a4. B pe3ynbrare oOyuaroiuecs OBJIaJEBAlOT PAa3IMYHBIMU METOJAMHU pelLleHus
pallMOHATIBHBIX, HPPALMOHAIBHBIX, I[OKA3aTEIbHBIX, JOrapUPMHUUECKMX U TPUTOHOMETPUUYECKUX
YpaBHEHU, HEPABEHCTB M CHCTEM, a TaKXKe 3ajJad, cojJepkamux napamerpbl. llodydyeHHble yMeHUd
IIMPOKO MCIIOJB3YIOTCSI HpPH HUCCICNIOBAaHMM (YHKUMH C IOMOINBIO IPOU3BOJHOW, NPU pEIIECHUH
NPUKIAJHBIX 33/1a4 U 337]a4 Ha HAaXOXKJCHHE HauOOJBIINX M HAaUMEHBIIMX 3HaueHu (yHkimu. JlaHHas
coJiep)KaTeNbHas JUHHS BKIIOYaeT B ce0s Takxke (OPMHPOBAHME YMEHHUU BBIOJIHATH PACUETHl IO
dopmynaM, npeoOpa3oBaHUs PALMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHHH, a
TaKKe BBIPAKEHUH, cojAepXKalluX cTeneHu u Jyorapudmel. braromaps uzydeHuto anreOpandeckoro
Marepuajga TPOUCXOAWUT JajbHEWIee pa3BUTHE AITOPUTMHUYECKOTO W aOCTPAaKTHOTO MBIIUICHUS
oOyyJaroruxcsi, GOPMHUPYIOTCS HABBIKU JCTYKTUBHBIX PacCyKICHHH, paObOThI C CHMBOJIBHBIMHU (popmMamu,
IpEeJCTaBICHUs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE paBEHCTB U HEPAaBEHCTB. Anredpa npearaet
3¢ dEeKTUBHBIE WHCTPYMEHTBHI Ul PEIICHUS MPAKTHYECKHX M E€CTECTBEHHO-HAYYHBIX 3a]ad, HarJsaHO
JEMOHCTPHUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAyKH.

CopnepxarenbHo-MeToandeckas JUHUSA «DyHKIMM U TpapUKI» TECHO MEpervieTaeTcs ¢ ApYruMHU
JUHUAMH Y4eOHOTO Kypca, MOCKOJIIBKY B KaKOM-TO CMBICIE 3aJaéT IOCIEA0BaTeIbHOCTh W3YyYEHUS
MmaTtepuana. l3yueHue crenmeHHOM, TMOKa3aTeNbHON, JorapuMUUecKol U TPUTOHOMETPUYECKUX
(GYHKUMH, UX CBOWCTB M rpaUKOB, UCHOJIb30BaHUE (DYHKIUI JUId peleHus 3a1ad U3 Jpyrux yd4eOHbIX
IPEIMETOB U PEAJbHOM KU3HU TECHO CBSI3aHO KAK C MATEMaTU4YECKMM aHaJIM30M, TaK U C PELICHUEM
ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM OosblIOe BHUMaHKE YIeNsAeTcs (OPMUPOBAHUIO YMEHUS BhIpaKaTh
dopMynaMu 3aBUCUMOCTH MEXAy Ppa3IMYHbIMU BEIMYMHAMHU, HCCIENOBaTh IOJyuYeHHbIE (YHKIINH,
cTpouth uX rpaduku. Matepuan 3TOH coAepKaTelnbHON JUHMM HaleJeH Ha pa3BUTHE YMEHUH H
HaBBIKOB, MO3BOJISIOMIMX BBIPAKATh 3aBUCHMOCTH MEXKIy BEIMYMHAMH B pa3iuyHON (opme:
aHAJTMTHYECKOM, Tpadudeckoil u cioBecHO. Ero mzydeHue crnocoOCTBYeT pa3BUTHIO aITOPUTMUIECKOTO
MBIIIJICHHSI, CHIOCOOHOCTH K 0000LIEHNIO U KOHKPETU3AI1H, UCTIOIb30BAaHUIO aHAJIOTUH.

CopepxarenbHast auHMS «Hauyanma MaTeMaTHUeCKOro aHaiMu3a» I03BOJSET CYLIECTBEHHO
pacuIMpUTh Kpyr KaK MaTeMaTHYECKUX, TaK M MPUKIAAHBIX 3a]a4, JOCTYIHBIX 00yJaroIluMCsl, TaK KaK y
HUX MOSBISAETCS BO3MOXKHOCTh CTPOUTH I'PaUKU CIOKHBIX (DYHKIUI, ompeaensaTh UX HauOoJbIINE U
HaMMEHBIIINE 3HAYCHUs, BEIYUCIATH TUIOMAAN GUryp u oObEMBI Tell, HAXOIUTh CKOPOCTH M YCKOPEHHS
npoueccoB. JlaHHasg coAepKaTelbHas JIMHUS ~ OTKPBIBAET HOBBIE BO3MOJKHOCTH — IIOCTPOCHHS
MaTeMaTUYECKUX MOJEIEN pEaNbHBIX CUTyallMi, IO3BOJIAET HAXOJUTh HAWIIydllee pELICHUE B
NPUKIAJHBIX, B TOM YHUCIE COLHAJIbHO-DKOHOMHYECKHX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH
MaTEMaTUYECKOTO aHaJiu3a CIIOCOOCTBYET pa3BHUTHIO aOCTPaKTHOTO, (HOPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIUICHHs, ()OPMUPOBAHNIO YMEHHUI PAacroO3HABATH MPOSIBICHUS 3aKOHOB MAaTEMaTHKH B
HayKe, TEeXHUKE U McKyccTBe. OO0yyaromuecst y3HalOT O BBIAAIONIMXCS pe3yIbTaTax, MOJIyYeHHBIX B X0O/€
Pa3BUTHSI MaTEMAaTHKH KaK HAyKH, U 00 UX aBTOpax.

CopnepxatenbHO-MeTOANYECKas JMHUA «MHOXECTBa U JIOTMKa» BKIIOYAeT B Ce0s 3JIEMEHTHI
TEOpUHM MHOXKECTB M  MaTeMaTHYECKOM JIOTMKU. TeopeTMKO-MHO)KECTBEHHBIE IPEACTABICHUS
IIPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTeMaTWKH M IpeajaraloT HamOosee yHHBEpCaldbHBIA S3bIK,
00BbEIUHSIOINI BCE pa3/iesibl MATEeMaTUKU U € MPUIIOKEHUH, OHU CBSA3BIBAIOT Pa3Hble MaTeMaTUUYEeCKHe
JMCLUUIUIMHBI U UX TPUIOKEHUS B eanHoe 1enoe. [103ToMy BaXHO JaTh BO3MOXKHOCTh OOyYarolieMycst
NOHUMATh TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOW MAaTeMaTUKU M HCIOJIb30BAaTh €ro Jyis
BBIPQXCHHUSI CBOMX MbICIEH. J[pyruM BaKHBIM NPU3HAKOM MATEMAaTUKHA KaK HAyKH CIIELyeT IPU3HATh
CBOWCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHMI M CIEIOBaHHME OMNPEACIEHHBIM IpaBHIIaM MOCTPOCHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C DJJIEMEHTAaMM MAaTeMaTH4YeCKOW JIOTUKU CIIOCOOCTBYET DPAa3BUTHUIO
JIOTMYECKOTO MBILIUIEHUS] OO0YyYalolUXCs, MO3BOJSIET UM CTPOMTh CBOM PACCYXJIEHHS Ha OCHOBE
JIOTMYECKHUX MpaBuil, (GOPMHUPYET HABBIKU KPUTUUECKOTO MBIIIUICHUS.

B yueOHOM Kypce «AureOpa W Hadana MaTeMaTHYECKOTO AaHAJIM3a» MPHCYTCTBYIOT OCHOBEI
MaTeMaTHYeCKOro MOJEIUpPOBaHMs, KOTOpble NPU3BAaHBl CIOCOOCTBOBAaTh (DOPMUPOBAHHIO HAaBBIKOB
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MIOCTPOCHUS MOJICTICH pealbHBIX CUTYAIlNi, HCCIEIOBAHUS dTUX MOJIETICH C IIOMOIIBIO armapara anreopsbl
N MaTCMaTH4YCCKOT'O aHalIn3a, MHTCPHIPCTALUN MOJYUCHHBIX PE3YJIbTATOB. Taxue 3alaHus BIIJICTCHBI B
KaXIbIil U3 pa3fesioB MPOrpamMMbl, MOCKOJIBKY BECh MarepHall y4eOHOro Kypca IIMPOKO HCIONb3yeTCs
JUIL pellleHHs] TPUKIamHbIX 3afad. Ilpu pemeHuM peanbHbIX MPAKTHYECKHX 3aJad OoO0ydaromiuecs
Pa3BUBAIOT HAOIIOIATENHPHOCTh, YMEHHUE HAXOJUTHh 3aKOHOMEPHOCTH, abCTparupoBaThCsi, UCMOIH30BAThH
aHaJIOTHI0, 0000IaTh M KOHKPETH3UpPOBaTh mpoliemy. JlesaTenpbHOCTh MO (POPMHUPOBAHUIO HABBIKOB
peleHns MPUKIAIHBIX 33]]a4 OPraHUu3yeTCs B MPOLIECCEe 3YUYEHUS BCeX TeM yueOHOro Kypca «Ajiredpa u
Hayaja MaTeMaTH4YeCKOro aHAJIN3ay.

Ha u3y4yenmne yueOHOro Kypca «AJiredpa M Hayaja MaTeMaTH4eCcKOro aHaJM3a» OTBOAMTCS
272 yaca: B 10 k1acce — 136 yacoB (4 yaca B Hefes110), B 11 kaacce — 136 yacoB (4 yaca B Heeq110).

COJAEP)KAHUE OBYYEHMUA
10 KJIACC

Yucia v BbIYUCTICHUSA

Panmonanbupie  yucna. OOBIKHOBEHHbIE M JECSATUYHBIE JpOOM, MPOIEHTHI, OECKOHEYHBIE
nepuogudeckue apobu. I[lpumeHeHue npoOell M NPOLEHTOB A PEIHICHUS NPUKIATHBIX 3a1ad U3
Pa3IUYHBIX OTPACIICH 3HAHUN U pealbHOU KU3HHU.

JeiicTBuTenpHbIe uncia. PannmonansHble ¥ HppaMoOHATIbHBIE YiCha. Apru(MeTHIECKUE ONEpaIiy ¢
JNEHCTBUTEILHBIMU YHCIaMH. MOJylb JEHCTBUTEIIBHOTO YHCIa W ero cBoicTBa. [IpubmmkéHHbIC
BBIUMCJICHMS], TPaBUJIa OKPYIJICHNUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUN.

Crenenb ¢ uenbiM nokasatenem. bunom Heiotona. Mcnonbs3oBanue nmoaxoasuiei GpopMsl 3anucu
JIEMCTBUTEIIBHBIX YMCEN IS PEIICHMS IPAKTUYECKUX 3a]a4 U MIPEACTaBICHUS JaHHBIX.

Apudmerrdeckunii KOpeHb HATYPATBHOM CTETICHH U €T0 CBOMCTRBA.

Crenensb ¢ palMOHAIBHBIM [10KA3aTENIEM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM II0OKA3aTENIEM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[ecITHIHBIC U HATYpaIbHBIC JIOTAPU(PMBIL.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHIE€HC WYHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC H
ApPKTAaHI'€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHUs1 M HEpaABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE IIpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHUs. PaBHOCUIIbHbIE
YPaBHEHUs U yPaBHEHUA-CIEACTBYA. HepaBeHCTBO, pellicHuEe HEPABEHCTBA.

OCHOBHBIE METO/bl pEIIEHUs LEIbIX M JAPOOHO-PAlMOHANBHBIX YpPaBHEHUH U HEPABEHCTB.
MHoOro4ieHsl OT OAHOW MepeMeHHOU. [[eeHne MHOTOUYJIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema be3y.
MHorousnens! ¢ nensiMu ko3dduunentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BHIPAKEHUH, COIEPKAIIUX CTETICHU U KOPHH.

HppanuoHnanpHele ypaBHeHUsA. OCHOBHBIE METOABI PELICHHS UPPALIMOHAIBHBIX YPABHEHHN.

ITokazarenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BBIpAKEHUHN, COACPKAIINX JIOTAPU (MBI

Jlorapudmuueckre ypaBHeHus1. OCHOBHbBIE METO/bI PELIEHUS JIOTapU(PMUIECKIX YPaBHEHUH.

OcHoBHBIE TpUroHomerpuyeckue ¢popmyisl. [IpeodpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHHM.
Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM.

Pemenne cucreM JMHEHHBIX ypaBHEHUMH. Martpuma CHCTEMBl JIMHEHHBIX  YPAaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUN CMBICI M CBOMCTBA, BBIYMCIEHUE €r0 3HAYCHMS,
IPUMEHEHNE ONPEIECIIUTENS AJIs PEIICHUs] CUCTEMBI JIMHEWHBIX YpaBHEHUN. Pelenne npukiiagasIx 3a1au
C MOMOUIBIO CUCTEMBI JIMHENHBIX ypaBHEHUH. VccnenoBanye MOCTPOSHHON MOJIENH ¢ IOMOIIBIO MaTPHIL
Y OIpEeICIUTENCH.

IlocTpoeHne MareMaTH4eCKUX MOJEJIECH pealbHOM CHUTyallMd C IOMOLIBI0 YpPaBHEHUU U
HepaBeHCTB. [IprMeHeHNne ypaBHEHMI M HEPAaBEHCTB K PEUICHUI0 MATEMATHMYECKUX 3a1ad U 3a1ad U3
pa3InYHbIX 00JIacTel HAyKU U peabHON KU3HH.

DOyHKUUHN U rpaduKku

Oynkuus, cnocoOsl 3amanust ¢yHkuuu. B3ammuo oOparabie (yHkmun. Komnosunms QyHKIui.
I'padux pyskumm. DnemeHTapHbIe TpeoOpa3oBaHus rpaduKoB (PyHKITUH.



OO6nacte ompeneneHUsi W MHOXKECTBO 3HaueHW ¢ynkuuu. Hymm ¢ynkuuu. I[IpomexyTtku
3HaKomoctosiHcTBa. YéErHble u  HeuéTHble ¢QyHKuuu. I[lepuoanueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (PyHKIIMH. MakcuMyMbl 1 MUHUMYMbI yHKIMU. HanOombiiee 1 HauMeHbIIee 3HaUYSHUs
(GYHKINN Ha TPOMEKYTKE.

Jluneitnas, kBajpaTHuHas W JApoOHO-NUHEWHass (yHKUMU. OJIeMEHTapHOe HCCIe0BaHue |
HOCTPOEHHE UX I'PapHUKOB.

CrenenHast pyHKIUS ¢ HaTypaJlbHBIM U 1IeJbIM MoKa3areneM. EE cBoiictBa u rpaduk. CBoiicTBa u
rpaduk KopHs N-0i1 cTeneHu Kak (yHKIUU OOpaTHOM CTENEHU C HaTypajIbHbIM IOKa3aTENIEM.

[TokazarenbHass M Jsorapudmuyeckas (QyHKUUM, UX cBoHcTBa M rpaduku. lcnonb3oBaHue
rpaduKoB QYHKUUH U pellICHUs ypaBHEHHH.

TpuroHomeTpuveckass OKPYXHOCTb, OIpPEIEIIEHUEe TPUTOHOMETPUYECKUX (YHKIMI YHCIOBOTO
apryMeHTa.

OyHKIMOHATBHBIE 3aBUCHUMOCTH B peaJbHBIX IpoleccaX W SBJICHUAX. [paduku peanbHbIX
3aBUCHMOCTEHN.

Havana maTeMaTH4ecKoro aHajamsa

[TocnenoBarenbHOCTH, CIOCOOBI  33JaHUsl  IOCIENOBATENbHOCTEH. MeTox MaTeMaTH4ecKOi
UHAYKIMM. MOHOTOHHBIE U  OTPaHUYEHHBIE IIOCIIEJOBATEIbHOCTU. VCTOpHS  BO3HHUKHOBEHHUS
MaTeMaTHUYECKOr0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJlbIX.

Apudmernueckass M reoMeTpuyeckas Nporpeccuu. beckoHeuHo yObIBarolias reoMeTpuYecKas
nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIICH TEOMETPUYECKOW mporpeccud. JIMHEHHBIM W
SKCIOHEHIMANbHBIN pocT. Yucno e. dopmyna cloXHBIX MPOLEHTOB. Mcnonb30BaHUE MPOrpeccHu IS
peleHts pealbHbIX 3a]au MPUKIIaJHOIO XapaKTepa.

HenpepoiBHble QyHKIMU M UX cBoWcTBA. TOYKHM pa3pbiBa. ACHUMITOTHI I'paUKOB (YHKIIHA.
CpoiicTBa (QYHKIMI HENpepbhIBHBIX Ha OTpe3ke. MeToj HHTEpBalOB JJIsl PEIICHUsS HEPaBEHCTB.
[TpumeHeHne CBOMCTB HEMPEPBIBHBIX (DYHKIUH JUIsl pelleHHs 3aau.

[TepBast u Bropas npousBoanbie GyHKIHH. OnpeneneHne, reOMeTpUIecKUuil U GU3NIECKUN CMBICIT
MPOU3BOHON. YpaBHEHHE KacaTelbHOU K rpaduKy (pyHKIUH.

[TpousBosHble 31MeMeHTapHbIX (QYHKUMH. [Ipom3BogHas CyMMBbl, HpPOM3BEAEHUS, YaCTHOIO U
KOMITO3UIIUH (DYHKITUH.

MHo:kecTBa U JIOTHKA

MHOXecTBO, oOIepalMy HaJl MHOXECTBaMHM M HX cBoicTtBa. Jluarpammsl Jitnepa—Benna.
[IpuMeHeHrnEe TEOpETUKO-MHOKECTBEHHOIO almapara Jjis ONUCAHMs pEaJIbHBIX INPOLIECCOB U SIBJICHMI,
IIPU pElIeHNH 3a]a4 U3 JPYTUX y4eOHbIX MIPEIMETOB.

OmnpeneneHue, TeopeMa, CBOHCTBO MaTEMATHYECKOIO OOBEKTa, CIEACTBHE, [OKa3aTelbCTBO,

PaBHOCHUJIBHBIE YPaBHEHHS.
11 KJIIACC

Yucia v BbIYHCTICHUSA

Hatypanbnble u nensle yncna. [IpumeHeHre MPU3HAKOB JEIMMOCTH LENbIX YHMCENl, HauOOIbIINM
obmuit nemutens (manee — HOJI) n nammensinee obmee kpatHoe (nanee — HOK), octaTtkoB mo momysio,
anroputMa EBkiuaa u1s pemieHus 3aa4 B LEJIbIX YUciax.

Kommnekcuple ymcna. AnreOpanyeckass U TPUTOHOMETpHUYECKass (HOPMBI 3alUCH KOMILIEKCHOTO
ymcna. Apudmerndeckre onepanuu ¢ KOMIUIEKCHBIMU 4yuciamMu. M300pakeHne KOMITJIEKCHBIX YKCeN Ha
KOOpJIMHATHOM 1uiockocTu. Popmyna MyaBpa. KopHu N-0if cTeneHM M3 KOMILIEKCHOI'O YHCIHA.
[IpuMeHeHne KOMITJIEKCHBIX YHCEI Ul PEeLIeHUs] PU3NYECKUX U TeOMETPHUECKUX 3a/ay.

YpaBHeHUs] U HEPaBEHCTBA

Cucrema M COBOKYNHOCTh YPAaBHEHHMII M HEpPAaBEHCTB. PaBHOCHIIbBHBIE CHCTEMBI U CUCTEMBI-
cieacTBUs. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKUX YPaBHEHHUH C MOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTH.
Pemenne TpUroHOMETpUYECKNX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLICHUS [TOKAa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PELICHUS UPPALlMOHAIbHBIX HEPABEHCTB.



OcHOBHBIE METOJIbl PEUIEHMs] CHUCTEM M COBOKYIIHOCTEH palMOHAJIbHBIX, HpPpalMOHAIbHBIX,
MOKA3aTeJIbHBIX U JIOrapu(PMUYECKUX YPaBHEHUH.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.

[IpuMmeHeHnEe ypaBHEHMM, CUCTEM M HEPABEHCTB K PEIICHHIO MAaTEMATUYECKUX 33Jad U 3a1ad U3
pa3nMYHbIX 00JacTel HayKH U pealibHOM JKU3HU, HHTEPIIPETALIMS TOTYYEHHBIX PE3YyJIbTaTOB.

DyHknun u rpapuku

I'papux kommosunuu Qyskiuil. I'eomerpuyeckue o0pa3bl ypaBHEHMH M HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKIUHU, UX CBOICTBA U IpadUKH.

['paduueckue METOAbI pelIeHUs] ypaBHEHUI U HepaBeHCTB. [ paduyeckne MeToIbl pelieHus 3a1a4
C mapaMeTpaMHu.

Hcnonb3oBanue rpadukoB (yHKIMHA A UCCIEIOBaHMs IPOLECCOB M 3aBUCUMOCTEH, KOTOpBIE
BO3HUKAIOT MPH PEIICHUHN 3371a4 U3 JPYTUX YUEOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hayana maTeMaTH4eckoro anajmmsa

[IpumeHeHne NPOM3BOMHOW K HCCIEAOBAHUIO (QYHKIMH Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxnenne HanOoIbIIero 1 HAMMEHBIIETo 3HaYeHNUH HeTIPephIBHON (PYHKIIMH Ha OTpE3Ke.

[TpuMmeHeHne NpOM3BOAHON AJIsl HAXO0XK/IEHUS HAWIYYILEro PelIeHUs B MPUKIAIHBIX 3ajaudax, JUis
OIIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS MPOoLiecca, 3a4aHHOr0 (hopMyJIoi Wi rpaduKoM.

[TepBooOpazHasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpasHble eMEHTapHbBIX (YHKIIHH.
[IpaBuia HaxoXk1eHUSI IEPBOOOPA3HBIX.

Wurerpan. ['eomeTpryeckuil CMbICT HMHTETpana. BelYHMCIIEHHE ONpPEAeNEéHHOrO0 HMHTErpaiga Io
dbopmyne Hrerotona-Jleitoauna.

[TpumeHeHne uHTErpaa JUisl HAXOXKASHUS TUIOINAAeH MIOCKUX GUTyp U 00BbEMOB reOMETPHUECKUX
TeJ.

[Tpumepsl  pemeHnit  auddepeHIMaIbHBIX  ypaBHEeHMH. MaremaTuueckoe MOJEIHMpPOBaHUE
peabHBIX IPOIIECCOB ¢ TOMOILIBIO AU hepeHInaNbHBIX YPAaBHEHUH.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIA YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxIaHCcKOro BOCIMTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3ZHUIMH OOYYaroIIerocsi KaKk aKTUBHOTO U OTBETCTBEHHOTO
YjeHa POCCUMCKOTO OOIIecTBa, MPEACTABICHHE O MAaTeMaTUYeCKMX OCHOBAaX (YyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBIICHHUM, MPOLEIYp TPaXKTAHCKOTO OOIIecTBa (BBIOOPHI, OMPOCHI U JPYToe),
YMEHHE B3aUMOJCWCTBOBATh C COLMUATbHBIMU HMHCTUTYTaMH B COOTBETCTBUU C HMX (DYHKUUAMU H
Ha3HAUYCHUEM;

2) N1aTPHOTHYECKOI0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh POCCHUICKOM TPakIaHCKOM WACHTUYHOCTH, YBAXKEHUS K MPOLUIOMY H
HACTOAILLIEMY POCCUMCKOM MaTE€MaTHK{, LIEHHOCTHOE OTHOUIEHHWE K JIOCTMKEHHSIM POCCHICKHX
MaT€MaTUKOB M POCCUHCKON MaTeMaTHYECKOW IIKOJbI, MCIOJb30BAaHUE ATUX JIOCTHKEHHH B JIPYTHX
HayKaX, TEXHOJIOTUSX, cepax SIKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCHUHUCKOrO0 Hapoja, CHOPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUsI, 3TUYECKOI'0 IOBEJICHHUS, CBSI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM IOCTH)KEHHN HAyKu U
JEeSITeNbHOCTBIO YIEHOTO, 0CO3HAHUE JINYHOTO BKJIAJa B TIOCTPOSHUE YCTOWYUBOTO OYAyIIETO;

4) 3cTeTMYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOUYas 3CTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, pelIeHUl, pacCcyKIeHUH, BOCIPHUIUMYUBOCTh K MATEMATUYECKUM aCIeKTaM Pa3IMuHbIX
BHJIOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:



c(OPMHPOBAHHOCTh YMEHHUS NPUMEHATH MaTeMaTHYeCKHE 3HaHUS B HMHTEpecax 3J0POBOTO H
Oe3omacHOro oOpasza KH3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBbIO (3I0pOBOE MHUTAaHHE,
cOamaHCUpPOBAaHHBIA PEXHUM 3aHATUA M OTIbIXa, PEryispHas (u3nuecKas aKTUBHOCTb), (husmueckoe
COBEPUICHCTBOBAHUE IIPH 3aHATHUIX CIOPTUBHO-03/I0POBUTENBHOM EATEIBHOCTBIO;

6) TPy/10BOT0 BOCIIUTAHUS

TOTOBHOCTh K TpPYIy, OCO3HaHHE IIEHHOCTH TPYIOJIIOOHs, HWHTepecC K pa3lIuyHbIM cdepam
npodecCuOHATIBHOM e TeTbHOCTH, CBA3aHHBIM C MATEMaTUKON U €€ MPUII0KEHUSIMHI, YMEHHUE COBEPILIATh
OCO3HAHHBIM BBIOOp Oynymiei mnpodeccu W PeaTu30BBIBATH COOCTBEHHBIC >KW3HEHHBIE TIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHIO M CaMOOOpa30BaHHUIO HA MPOTSKEHHUU
BCEH JKM3HM, TOTOBHOCTh K AKTMBHOMY YYacTHUIO B PEIIEHUU NPAKTUYECKUX 3a]ad MaTeMaTHYECKON
HAIPaBJIEHHOCTH;

7) 3K0JI0rH4eCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH IKOJIOTUYECKOIN KyJIbTYpbl, TOHUMAHNE BIHMSIHUS COLMATbHO-?KOHOMHYECKHX
IPOIIECCOB HA COCTOSIHME TPHPOJHOW M COLMAIBHOW CpeIbl, OCO3HAHHE TIJIO0ATBHOTO XapakTepa
9KOJIOTHYECKUX MpoOsieM, OpHEeHTAallis Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHUM JJIs pelieHus 3ajay B
00JIaCTH OKpY’Karollel cpejbl, MIIaHUPOBAHUE MOCTYIKOB M OLIEHKH MX BO3MOKHBIX MOCIEICTBUNA JUIS
OKpY>Karollen Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU
U OOUICCTBEHHOW TMpPaKTHKH, IIOHUMAaHWE MAaTeMaTUYeCKOH HayKh Kak cdeppl UenoBe4ecKOi
JEeSITENIbHOCTH, JTAloOB €€ Pa3BUTUS M 3HAYMMOCTU JJISl Pa3BUTHS LMBUIU3ALMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MaTeMaTU4YeCKOM KyJIbTYpOH KakK CpeICTBOM MO3HAHHS MHUPA, TOTOBHOCTh OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEN0BATENBCKYIO IEATENbHOCTh UHANBUIYAIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

IMo3naBaTe/bHBbIE YHHBePCAJIbHbIE YUeOHbIE el cTBUSA

ba3zoBrble Jloru4eckue aeiicTeus:

BBISIBIISITh M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPH3HAKM MaTEeMAaTH4YEeCKUX OOBEKTOB, MOHATHH,
OTHOIIECHUH MEXIy MTOHITHAMH, (OPMYJIHPOBATH OTIPENIEICHUS TIOHATHI, YCTaHABIMBAThH CYIIECTBEHHBIN
IPU3HAK Kaccu(UKAUKU, OCHOBaHMs [yl 0000IEHUS U CPABHEHUS, KpUTEPUH ITPOBOIMMOIO aHAIIN3a;

BOCIIPUHMMATh, (OpMYyIUpOBaTh U  MPeoOpa3oBBIBATh  CYKICHUSA:  YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U 00IINE, YCIOBHBIE;

BBISIBJIATh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U U NMPOTUBOpEYHs B (pakTaX, JaHHBIX,
HaOMIONIEHUSX M YTBEPXKAEHUSX, MpeularaTb KPUTEPUH JJsl  BBISABICHHS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUI;

JiefaTh  BBIBOABI C  MCIOJb30BAHMEM 33aKOHOB JIOTMKM, JEIYKTHBHBIX W  HMHJYKTHBHBIX
YMO3aKJII0UYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

NPOBOJUTH CaMOCTOSITENIFHO JOKA3aTENbCTBA MATEMAaTHYECKUX YTBEPXKICHHH (TpsMbIE U OT
NPOTHBHOTO), BBICTPAMBATh apPTyMEHTAIMIO, MPHUBOJUTH MPUMEPHl W KOHTPIPHUMEPHI, O0OOCHOBHIBATH
COOCTBEHHBIE CYK/IEHUS U BBIBOJIbI;

BbIOMpaTh cnoco0 pemeHus y4eOHOW 3amaud (CpaBHHMBATH HECKOJBKO BapUAHTOB pEIICHHUS,
BBIOMpATh HaNOOJIee TOAXO SN C YIETOM CAMOCTOSTEIIEHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBble ncciiegoBarebcKue el CTBUA:

UCIOJIBb30BAaTh BOIMPOCHl KaK HCCIENOBATEIbCKUI HMHCTPYMEHT TO3HaHUS, (OpMyIHpoBaTh
BOTIPOCHI, (pUKCHPYIOIIHE MPOTUBOPEUNE, MPOOIIEMyY, yCTaHABINBATH UCKOMOE M JTAHHOE, (OPMUPOBATH
TUIIOTE3Y, apIyMEHTUPOBATh CBOIO MO3ULIUIO, MHEHHE;

IPOBOJUTH CaMOCTOSITENIbHO CIUIAHMPOBAHHBIM AKCIEPUMEHT, UCCIIEAOBAaHHE MO YCTaHOBJICHUIO
0COOEHHOCTEH MaTeMaTH4ecKOro OOBEKTa, SBJICHUS, MPOIECCa, BBHISBICHUIO 3aBUCUMOCTEH MEXIy
00bEKTaMU, SIBIICHUSIMH, IPOLIECCaMU;

CaMOCTOSITENIHO (OPMYJIHPOBaTh OOOOIIEHUST W BBIBOJBI IO pe3yjbTaTaM MpPOBEAEHHOIO
HaOJIIO/IEHUS, WCCIIEOBAaHUS, OLEHUBATh JIOCTOBEPHOCTHh IIOJYYEHHBIX pE3yJIbTaTOB, BBIBOJAOB U
000011IeHHI;



MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBUIBUTATh MPEANOJIOXKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

BBISBJIATH Ae(DUIUTH HHPOPMAITNH, TaHHBIX, HEOOXOJUMBIX JIJIsl OTBETa Ha BOMIPOC U IS PEIICHUS
3a/1a4y;

BBIOMpaTh HHGOPMAIINIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, AHATM3UPOBATh, CUCTEMATU3HPOBATH U
UHTEPIPETHPOBATH HHPOPMAITUIO PA3IUIHBIX BUIOB U OPM MPEACTABICHUS;

CTPYKTYpUpOBaTh HWH(}OpMaIuio, MPEACTaBIATh €€ B pazluyHbIX (Qopmax, WITIOCTPUPOBATH
rpaduvecKu;

OIICHUBATh HAAEKHOCTh HH(POPMAIIHH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KomMMyHnKaTHBHbIE YHUBEpPCAJIbHbIE yYeOHbIe JeiCTBUSA

OO0menne:

BOCIIPUHUMATb U (bOpMy.HI/IpOBaTL CYy’KACHHA B COOTBCTCTBHU C YCJIOBUAMU U LECIISIMU O6HICHI/I$[,
SCHO, TOYHO, TPAaMOTHO BBbIpaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IMHUCbMEHHBIX TEKCTaX, JaBaThb
MOSICHEHUS 110 X0y PELIeHUs 33]]a4l, KOMMEHTUPOBATh MOJyYEHHBIN PE3yNIbTaT;

B X0JIc 00CYXJIEHUS 337aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOU TEMbI, TPOOJIEMBI, PEIIaeMO
3aJaud, BBICKA3bIBaTh HJI€W, HAIlEICHHbIE Ha IIOMCK PEUIeHMs, COMOCTaBJISATh CBOM CYXKICHUS C
CY)KICHUSIMH JIPYTUX YYaCTHUKOB JHAora, OOHAapyKWBaTh pa3IU4Me U CXOJCTBO TIO3UIIMHA, B
KOppeKkTHOU popme popMyTrpoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS,

MNpCaACTaBJIATH PE3YIbTAThI peicHuA 3a1a4u, 9KCIICPUMCHTA, HucciaeaoBaHusd, IIPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIJICHHS C YYETOM 3ajad Mpe3eHTalMu U OcoOeHHOCTeH
ayIuTOpHUU.

PeryasiTuBHbIe YHUBEpPCAJbHbIE YUeOHbIEe 1eCTBHS

Camoopranu3anus:

COCTaBJIATh IJIaH, AJITOPUTM PEILIEHUs 3aJjauu, BBIOUPATh CIIOCOO peleHusl C y4ETOM HMEIOLIUXCS
peCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BApUAHTHI PELICHUN C
y4€TOM HOBOM HH(pOpMAILIUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJICKT:

BJIa/IETh HaBBIKAMHU I103HABATEIbHOW pe(IeKCUU KaK OCO3HAHHS COBEPIIAEMBbIX [EHCTBUU U
MBICJIUTENIBHBIX MPOIECCOB, MX pPE3yJibTaTOB, BIAJETh CIOCO0AMHM CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHusl MaTeMaTHIeCKOH 3aaun;

MPEABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELIECHUHN 33J]a4H, BHOCUTh KOPPEKTUBBI
B JIEATENILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, MaHHBIX, HAWIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEM,

OLICHMBATh COOTBETCTBUE PE3yJbTaTa LIEIN U YCIOBHUSM, OOBSICHITH NMPUUYUHBI JOCTHXKEHUS WM
HEJOCTH)KEHHUS Pe3ybTaTOB AEATEbHOCTH, HAXOAUTH OMIMOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEILHOCTD:

MMOHUMATh M MCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHANBHIYATHLHOW PabOTHI IPU pEIICHUN
y4eOHBIX 3aj]a4, MPUHUMATDH 1IeJIb COBMECTHON NESTENbHOCTH, TNIAHUPOBATh OPraHU3allli0 COBMECTHOU
paboThl, pacmpeneniaTb BUAbI pabOT, JOTOBAapUBATHCS, OOCYKIaThb MPOLECC U pe3yiabTaT padoThl,
000011aTs MHEHUST HECKOILKUX TIOJEH;

y4acTBOBAaTh B IPYIIOBBIX opMax paboThl (00CYKIeHUS, OOMEH MHEHHI, «MO3TOBbIE IITYPMBI» U
WHBIC), BBIMONHITH CBOIO 4acTh pabOThl W KOOPAMHHUPOBATH CBOU ACUCTBHSI C JPYTHMH YICHAMH
KOMaH/Ibl, OLIEHUBATh KayeCTBO CBOErO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPUSM, CHOPMYIHPOBAHHBIM
YYaCTHUKAaMU B3aUMOJCICTBUA.

INMPEIMETHBIE PE3VYJIBTATHBI

K koniy oOyuenus B 10 kiaacce oOyyaromuiicss HOTYYUT CIEIYyIONUE TPeAMETHbIE Pe3yJIbTaThl IO
OTJIENIbHBIM TeMaM pabodeil nporpamMmbl yuyeOHOro Kypca «Anredpa M Haudana MaTeMaTHYecKOro
aHaI3an:



Yuciia ¥ BbIYUCICHHUS:

CBOOOZHO ONEpUpOBaTh MOHATHSIMH: PAlMOHAIBHOE YHCII0, OECKOHEUHAsl MepHoaudecKast Apoob,
IIPOLIEHTBI, MPPALMOHAIBHOE YHCIO, MHOXKECTBA PAallMOHAIBbHBIX U JCHCTBUTEIBHBIX YMCEI, MOIYJIb
JIEeNCTBUTEIIHLHOIO YHCIIA;

MPUMEHSTH IpOOH U MPOLEHTHI AJIsl pelIeHUs MPUKIaJHBIX 3a/1a4 U3 Pa3IU4HbIX OTpaciell 3HaHUH
U peajbHOU KHU3HU;

OPUMEHATHh NPUOIIKEHHBIC BBIYMCICHHS, MIPaBUIa OKPYIJICHUS, IPUKUAKY U OLIGHKY pe3ysbTaTa
BBIYMCIICHHI,

CBOOOJHO ONEpUPOBATh HMOHATUEM: CTENEHb C LEJIBIM [1OKa3aTeleM, MCII0JIb30BaTh MOIXOASALIYIO
dopMy 3anucu ASHCTBUTEIbHBIX YUCEN JUIS PELICHNS TPAKTUYECKUX 3a/1a4 U MPE/ICTABICHUS TaHHbBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTENCHH;

CBOOOJIHO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM [10Ka3aTeleM;

CBOOO/THO ONIEPUPOBATH MOHATHAMMU: JOTapuU(M YKcia, AeCATHUHBIE U HaTypalbHbIe JIorapu(MsI;

CBOOO/IHO OIEPUPOBATH MOHATUIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC YUCJIOBOTO apryMEHTa;

OIIEpUPOBATH MOHATHAMM: APKCUHYC, ADKKOCHHYC M APKTaHI'€HC YMCIOBOTO apryMEHTA.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATh MOHATHAMHU: TOXAECTBO, YypaBHEHHE, HEPAaBEHCTBO, pPaBHOCUIIbHBIC
YPaBHEHHUs U yPAaBHEHUSA-CIECICTBUS, PABHOCWIBHBIC HEPABEHCTBA;

OPUMEHSATh Pa3InYHbIe METOJbl PELICHUs PALMOHAIBHBIX U JPOOHO-PAIlMOHANBHBIX YpaBHEHUH,
IPUMEHSATHh METOJI MHTEPBAJIOB JUIsl pEIICHUS] HEPABEHCTB;

CBOOOZHO OMEpPUPOBATH MOHATUSMU: MHOTOUYJIEH OT OJHOM MEepeMEHHOW, MHOTOWIEH C IeJIbIMU
K03 puLreHTaMH, KOPHU MHOTOYJICHA, NIPUMEHSTh JEJICHHEe MHOTOWIeHAa Ha MHOTOWIEH C OCTaTKOM,
teopemy besy u Teopemy Buera qiis pelienus 3anauy;

CBOOOJHO ONEpUPOBATH MOHATHSAMH: CHCTEMa JIMHEHHBIX ypaBHEHUM, MaTpulla, OINpPEAEIUTENh
MaTpuipl 2 X 2 M €ro reOMETPUYECKUN CMBICI, HCIOIb30BATh CBOMCTBA ONpenenuTeNns 2 X 2 miud
BBIUMCJIEHUS €0 3HAYEHMS], IPUMEHSTh ONPENCIIUTENN Ul PELIECHUS CUCTEMbl JIMHEMHBIX YpaBHEHUH,
MOJIEIUPOBATh PEAIbHBIE CUTyallUM C IOMOUIbI0 CHCTEMBbI JIMHEHHBIX YpaBHEHWH, HCCIEA0BaTh
IIOCTPOCHHBIE MOJEIM C IOMOINBIO MAaTpHUIl M ONPEIACIIUTENECH, HHTEPIPETUPOBATH IIOJY4YCHHBIN
pe3yJIbTarT;

MCIIOJIb30BaTh CBOMCTBA NEHCTBHUI C KOPHIMMU JUIsl peoOpa3oBaHMsl BhIPAKEHU;

BBINOJIHATE [IPEOOPA30BAHUS UYHUCIIOBBIX BBIPAKEHMH, COJIEpXKAIUX CTEHNEHH C pPalUOHAIbHBIM
IIOKa3aTeNIEM;

UCTIOJIB30BaTh CBOMCTBA JIOTapu(pMOB ISl PeoOpazoBaHUs JOrapu(PMUIECKUX BBIPAKECHUH;

CBOOOJHO ONEpUpPOBaTh IOHATUSAMM: HPPALMOHAIbHBIC, IOKa3aTelIbHblE M JiIorapudMuyeckue
YPaBHEHHUs, HAXOJNUTh UX PEUICHMSI C IIOMOILBIO PABHOCHUIIBHBIX IIEPEXOI0B WIN OCYILECTBIIAS IPOBEPKY
KOpHEH;

IIPUMEHSTD OCHOBHBIE TPUTOHOMETPHUYECKUE (bopMybI JUIS npeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOOJHO OINEpPHUPOBATH MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, MPUMEHSATh HEOOXOAUMBbIE
(bopMyIIbl U1l pEIIeHNUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YpaBHEHUII;

MOJIETUPOBaTh pPEAlbHbIE CUTyallud Ha sI3bIKEe anreOpbl, COCTABIIATh BBIPAXKEHUS, ypPABHEHUS,
HEPAaBEHCTBA IO YCJOBHUIO 33Jayd, HUCCIIEN0BAaTh IOCTPOEHHBIE MOJIENM C HCIIOJIb30BAHMEM armIapara
anreOpshl.

DOyHKUUU U rpaduKu:

CBOOOJHO OIEpUPOBATH MOHATUAMU: (QYHKIUS, COCOOBI 3a7aHus (PYHKIMHU, B3aHMHO OOpaTHBIC
byHKMM, KoMmro3uuus (yHKUuN, Tpaduk (YyHKIUU, BBIIOJIHATH 3JEMEHTApHbIE NpeoOpazoBaHUs
rpa¢ukoB (PyHKITUI;

CBOOOJHO ONEpUPOBATH MOHATUSAMH: O0JACTh OMPEAETICHUS M MHOXECTBO 3HAUCHUH (QyHKINH,
HyJU (QYyHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATHSMHU: YETHbIE M HEUYETHBbIE (DYHKIMM, MEPUOAUYECKHE (DYHKIIMH,
OPOMEXYTKM MOHOTOHHOCTH (YHKIHMH, MaKCUMyMbl M MHUHUMYMBI (yHKIMH, HauOoibllee U
HaMMEHbIIIee 3HaueHNe (PYHKIIMH HA TIPOMEXKYTKE;



CBOOOHO ONEPHPOBAThH MOHATUSMU: CTEIIEHHAsT QYHKIHS ¢ HATYPAIbHBIM U IIENIBIM MTOKa3aTeIeM,
rpaduk CTETEHHOW (PYHKIIMU C HATypaJIbHBIM U LEIBIM TOKa3zaTesaeM, rpauk KOpHs N-0M CTETICHH Kak
GbyHKIIMU 00paTHOM CTENEHU C HaTypalbHBIM MIOKa3aTEIEeM;

OTIEpUPOBATH MOHSATUSMU: JUHEHHAS, KBaJpaTU4HAs W APOOHO-IHMHEWHAas (PyHKIHMH, BBITOIHSTH
AJIEMEHTapHOE UCCIIeIOBAHNUE U TTOCTPOCHUE UX TPaHKOB;

CBOOOHO OMEepUPOBATH MOHATUSMU: TIOKa3aTeNbHas U Jorapudmuueckas GyHKIUU, UX CBONCTBA U
rpaduKy, UCIOIB30BaTh UX IPa(UKH 7S pelICHHs YPABHEHHUIA,

CBOOOJIHO  ONEPUPOBATH TOHSATHUSAMU: TPUTOHOMETPHUUYECKAs  OKPYKHOCThb,  OIpEIeICHUE
TPUTOHOMETPUUECKUX (PYHKIIHI YHUCIOBOTO apryMeHTa;

UCIONIE30BaTh Tpaduku GYHKIUH IS UCCIETOBAHMS MPOLIECCOB U 3aBUCHMOCTEH MPU PELICHUH
3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U PEATbHOW JKU3HH, BBIpaXaTh (HOpMyIaMu 3aBUCHMOCTH MEXITY
BEJIMYUHAMU;

Hauvana maTemMaTn4ieckoro aHajmsa:

CBOOOJHO ONEpUPOBATh TOHATHUAMHU: apudMeTHdeckass W TEOMETPHUYSCKas IPOTPECCHS,
OecKOHEYHO yObIBarolIasi reoMeTpruyecKkasi Iporpeccus, JMHEWHBIN 1 SKCIIOHEHIIMAIBHBIN pocT, popmyia
CJIOKHBIX MPOIIEHTOB, UMETh MPEJICTABIIEHUE O KOHCTAHTE;

MCIIOJIH30BaTh MPOTPECCUU JJIs PEIICHUS PEaIbHBIX 3a/1a4 MPUKIAJHOTO XapaKkTepa;

cB0O0OOIHO OTIepupOBATH MOHATHSIMHU: MOCJIeI0BAaTEIbHOCTD, C0CO0bI 3aJlaHus
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OTPAaHUYEHHBIE IOCIENI0BATEIbHOCTH, MOHMMAaTh OCHOBBI
3apOKJICHUS MATEMaTHIECKOTO aHAIHM3a KaK aHaIn3a OECKOHEYHO MAJIbIX;

CBOOOJHO OINEPUPOBATh MOHATUSMU: HENpPEpPhIBHbIE (QYHKIINH, TOUKH pa3pbiBa rpaduka GyHKIUH,
ACUMIITOTHI Tpaduka QyHKIUH;

CBOOOJHO OINEpUpPOBaTh MOHATHEM: (YHKIMS, HEMpEphIBHAS Ha OTpPE3Ke, MPUMEHSITh CBOWCTBA
HETPEPHIBHBIX QYHKIIUH JIJIST peIICHUS 3a/1a4;

CBOOOZHO OMNEpHpOBaTh MOHSATHSAMH: IepBas U BTOpas MPOU3BOAHBIE (YHKIIMM, KacaTelbHas K
rpaduxy QyHKINU;

BBIYHCIIATH MPOW3BOJAHBIE CYMMBI, IIPOU3BEICHNS, YACTHOTO ¥ KOMITO3UIIUU JBYX (DYHKIIUHU, 3HATH
MIPOU3BOJIHBIE AJIEMEHTAPHBIX QYHKIUI;

UCIIOJIb30BaTh TEOMETPUUYECKUI 1 (PU3UUECKHI CMBICI TPOU3BOTHOM [T PEIICHUS 3a/au.

MHoxecTBA U JIOTUKA!

CBOOOHO ONEPUPOBATH MOHATUAMU: MHOKECTBO, OTNIEpalliy HaJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar AJig ONHMCAHMS pEabHBIX MPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 3aa4 U3 IPYTUX YUeOHBIX IPEIMETOB;

CBOOOZHO OMEepUpoBaTh MOHATHAMH: OMNpEIesIeHUuEe, TEOopeMa, ypaBHEHHE-CIIE/ICTBHUE, CBONCTBO
MaTeMaTHUYeCKOro 00bEKTa, TOKa3aTeNbCTBO, PABHOCUIIbHBIC YPAaBHEHUS 1 HEPABEHCTBA.

K koHiy o0yuenus B 11 kJacce oOydaronuiicss MOJYYHUT CICYIONINE MPEIMETHEBIE Pe3yIbTaThl MO
OTIICNIbHBIM TeMaM pabodeil mporpaMmbl yuyeOHOro Kypca «Ajiredpa M Hayalla MaTeMaTH4YecKoro
aHaIM3a»:

Yncoa 1 BbIYUCIEHUS:

CBOOOJTHO OTIEPUPOBATH MOHSTHAMHU: HATYpPAJIbHOE W IIEJI0€ YUCIO, MHOXKECTBA HATYpPaJbHBIX H
LEJIbIX YUCEN, UCIOJIb30BaTh NMpU3HaAKu AeauMocTH uensix uynucen, HOJ[ u HOK HatypanbHbIX uncen amis
peuieHus 3a/1a4, MPUMEHSTh alrOpuT™M EBKInAa;

CBOOOJIHO OTEpPUPOBATH TMOHATHEM OCTaTKa IO MOIYJIO, 3alUChIBATh HATypaJibHBIE YHCIIa B
Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHNUS;

CBOOOJHO OIEpPUPOBATh MOHATHUSIMU: KOMILJIEKCHOE€ YHCIIO M MHOXXECTBO KOMIUICKCHBIX YHCE,
MPE/CTABIIATh KOMIUICKCHBIE YHCJIa B aireOpandeckoil M TPUTOHOMETPUYECKOW (opme, BBIMOTHATH
apudmMeTHyecKue orepalnry ¢ HUMU 1 U300paXkaTh Ha KOOPIUHATHON TJIOCKOCTH.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATH MMOHATUSIMH: HppaAlMOHAIbHBIC, TMOKa3aTeIbHbIE U JOrapuMUUYECKHE
HEPABEHCTBA, HAXOAUTDH UX PEIICHUS C TOMOIIbIO PABHOCUIIbHBIX I1EPEXO/I0B;

OCYIIECTBIISATH OTOOP KOPHEH MpU PEIICHUU TPUTOHOMETPUIECKOTO YPAaBHEHUS;

CBOOOJTHO OTEPUPOBATH MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MIPUMEHSATH HEOOXOIUMBIE
dbopMyIIbI ISl pEIIeHUsI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;
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CBOOOZHO OIIEPUPOBATh MOHATHSMHM: CHUCTEMA U COBOKYIIHOCTb YpPaBHEHMIl U HEPaBEHCTB,
PaBHOCHJIbHBIE CHCTEMBbl M CHCTEMBbI-CIEACTBHS, HAXOIUTh PEIIEHUS CUCTEMbI U COBOKYITHOCTEU
paLMOHATIBHBIX, UPPALMOHATIBHBIX, I0KA3aTENIbHBIX U JIOrapu(MUUECKUX YPABHEHUH 1 HEPABEHCTB;

pemiatb ~ palMOHalbHbIE,  HMppAllMOHAJIbHBIC,  IIOKa3aTelbHBIE,  JIorapuMUUecKue |
TPUTOHOMETPUUECKHE YPAaBHEHUSI U HEPABEHCTBA, COZep Kalllie MOTyJIM U TTapaMeTphbl;

OPUMEHATh Ipaduyeckue METOAbl A pElIeHHs YpaBHEHMH M HEpaBEHCTB, a TaKkkKe 3ajgad ¢
napamMeTpamu;

MOJIEIUPOBaTh peallbHbIE CUTYallUd Ha fA3BIKE alredpbl, COCTABIATh BBIPAKEHUS, YPaBHEHMS,
HEPaBEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33JjauH, UCCIEI0BATh TOCTPOECHHBIE MOJIENIHU C UCIIOIb30BAHUEM
anmapara anreOpbl, HHTEPIPETHPOBATh NOTYUYESHHBIH pe3yibTar.

DYyHKUHUHU U TPAPUKH:

CTPOUTH IpaUKHU KOMIIO3ULMM (YHKLUUN C MOMOLIbIO JIEMEHTAPHOI'O UCCIIEN0BaHMs U CBOMICTB
KOMITO3UIIUH JIBYX (DYHKIIUH;

CTPOUTH F'€OMETPUUECKHE 00pa3bl YPaBHEHHUI U HEPABEHCTB HA KOOPJMHATHOM INIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: TPAPUKH TPUTOHOMETPUIECCKUX (PYHKITU;

OPUMEHATH QYHKIUH [T MOJETUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.

Hauasa MaTeMaTH4eCKOro aHA/IM3a:

UCIOJIb30BATh MPOU3BOJHYIO AJIS MCCIEOBAaHUS (YHKLIIMU HA MOHOTOHHOCTb U DKCTPEMYMBI;

HaXOJUTh HauOoblllee U HaUMEeHbIlee 3HaUYeHHsI (PYHKIIUU HEMTPEPBIBHON Ha OTPE3KeE;

MCII0JIb30BaTh ITPOU3BOIHYIO I HAXO0XACHNS HaWIy4llIero pelieHns B IPUKIAHbIX, B TOM YHUCIIE
COLIMAJIbHO-3KOHOMMYECKUX, 3a/la4yax, JJIsl ONpeleseHUus CKOPOCTH U YCKOpPEHUs Ipolecca, 3aJaHHOTO
dbopmyioi uim rpaduKoM;

CBOOOJHO OIEPUPOBATH MOHATUAMU: IEPBOOOpa3HAsA, ONpPEACAEHHBIH MHTErpaj, HaXOAUTh
NepBOOOpa3HbIe AJIEMEHTAPHBIX (PYHKLIMI U BBIYUCIATH UHTErpai o ¢popmyie Hetotona-JleliOnua;

HaXOJUTh MJIOUIA]IU INIOCKUX (UTYp U 0OBEMBI TEN C IOMOIIBIO HHTErpana;

UMETh IPEACTABIECHUE O MAaTEMaTH4YECKOM MOJEIMPOBAHMM HAa IPUMEpPE COCTaBJICHHUS
mQepeHInaTbHBIX YPaBHEHHIA;

peliath MNPHUKIAIHbIE 33Ja4d, B TOM YHUCJIE COLMAIbHO-DKOHOMHMUYECKOIO U (DPU3UYECKOTO
Xapakrepa, CpeICTBaMU MaTEMaTHYECKOT0 aHAIIN3a.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauyecTBo yacoB DJIeKTPOHHBIE
w/n HaumeHoBaHHe pa3iesioB U TeM (uudpoBbie)
NpOrpaMMbI Bcero | KourpoJubHbie IIpakTnyeckue 06pazoBaTebHbIe
padoTsI padoThI pecypebl
MHOXECTBO JEMCTBUTENBHBIX YHCEN.
1 Muorowiensl. PaninonansHbie o4 1
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHEUHBIX YPABHEHUM
5 Oyukuun u rpaduku. CreneHHas 12 1
(YHKUUS ¢ [EeJBIM IIOKa3aTelleM
ApudmeTndecknii KOpeHb N-0it
3 | cremenu. UpparnnoHaibHbIE 15 1
ypaBHEHHUS
4 [Noka3zarenbHast QyHKIHSL. 10 1
[TokazaTenbHBIE YpaBHEHUS
5 Jlorapudmuyeckas GyHKLIUS. 18 1
Jlorapudmuyeckue ypaBHEHHsI
6 Tpuronomerpuveckne BEIpaXEHHAS U 29 1
ypaBHEHHUS
7 | IlocaenoBaTeIbHOCTH M TPOTPECCHH 10 1
8 | HenpepbiBHBIE (hYHKIIHU. 20 1
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[IpousBoaHas
9 [ToBTOpEHUE, 0606]J_IGHI:IG, 5 2
CHUCTeMaTH3alHs 3HAHU T
OBLIEE KOJIMYECTBO YACOB 110 136 10 0
I[TPOTPAMME
11 KJIACC
KoauyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanmue pa3aesioB (undpoBbIe)
n/m M TeM NMPOrpaMMBbl Bcero Kontpoannpie | Ipaxruaeciue oGpa3oBaTelibHbIE
padoThI padoThI pecypel
1 I/ICCHeJIOBaHEIe (GYHKIMH ¢ TTOMOIIIBIO 29 1
MTPOU3BOAHOMN
2 [TepBooOpa3Hasi U HHTETPAI 12 1
I'padmkn TpUrOHOMETPHUIECKUX
3 ¢yHaKmMiA. TpuroHOMeTpHYECKUE 14 1
HEPaBEHCTBA
4 HppatmoHanbHbIe, TOKa3aTeIbHBIC U 24 1
sorapuMUIeCKie HEPaBEHCTBA
5 Kommnekchsle yncna 10 1
6 HarypaspHble U 1IeIIbIe Yrcia 10 1
CucTeMbl paliOHAIBHBIX,
7 HMppalMOHaJIbHBIX OKa3aTENbHBIX U 12 1
JorapuMUIECKUX YpaBHEHHUH
8 3amauu ¢ napaMeTpaMu 16 1
9 [ToBTOpCHNUE, 0606H16H1fe, 16 2
CHUCTeMAaTH3allus 3HAHU T
OBUHIEE KOJINMYECTBO YACOB 1O 136 10 0
NPOrPAMME
MNOYPOYHOE IIJNIAHUPOBAHHUE
10 KJIACC
KoandecTBo yacoB gﬂeKTpOHHble
Ne Tema ypoka KonTpoasnsie | IIpakTnyeckue Aara tuppoBhic
n/n Bceero u3ydyeHus | oOpasoBaTeJibHbIE
padoTsI padoTsI pecypebt
1 MHoxecTBO, onepauuu vHaIL 1
MHOJKECTBAMH U UX CBOMCTBA
2 | luarpammsl Diinepa-Benna 1

IIpuMeHeHre TeOpETUKO-
3 | MHOXECTBEHHOTO amapara 1
JUIsL pEIICHUs 3314

Panumonanbubeie yucia.
OOBLIKHOBEHHEIE U

4 JECATUIHBIC TPOOH, 1
TIPOTICHTHI, OECKOHECUHBIE
TIepUOINUECKHEC JPOOH

PanmonanbHbIe yncia.
OOBLIKHOBEHHEIE U

5 JECATUIHBIC IPOOH, 1
MIPOTICHTHI, OECKOHEUHBIE
MIePUOANYCCKHEC TPOOH
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[Mpumenenue npobeit u
NIPOLIEHTOB U PEILICHUS
HPUKIIAIHBIX 3a/1a4

[Ipumenenue npobeit u
IIPOLIEHTOB [UIS PEIICHUS
TIPUKJIAIHBIX 3374

JlelicTBUTENbHBIE YK CIIA.
PannonansHbie 1
HUppaIroHaIbHBIE YHCTa

ApudmeTnueckne onepanuu
C IeHCTBUTEILHBIMU
YHCJIAMU

10

Moynb 1eCTBUTENIBHOTO
4yHclia U €ro CBOMCTBA

11

[TpubnmxEnubie
BBIUMCJICHUS, IIPaBUIIa
OKPYTJICHHS, IPUKUIKA U
OTICHKA pe3yJIbTaTa
BBIYHCIICHUH

12

OcHOBHBIE METO/JbI PCHICHU
IETBIX U IPoOHO-
palHOHANBHBIX YPABHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METOJbI PCHICHU A
IETBIX U IPOOHO-
palHOHAIBHBIX YPABHEHUH U
HEpPaBEHCTB

14

OCHOBHBIE METO/IbI PEILICHUS
LENbIX U JPOOHO-
palHOHANBHBIX YPABHEHUH U
HEPABEHCTB

15

MHorounensl 0T OAHON
nepeMeHHO. [lenenue
MHOTOYJIEHa HA MHOT'OYJIEH C
octaTtkoM. Teopema besy

16

MHOTOUJICHBI C TETTBIMH
koa¢purmentamu. Teopema
Buera

17

Pemenne cucteM ITHHENHBIX
ypaBHEHUI

18

Pemrenue cucteM JIMHEHHBIX
ypaBHEHUH

19

Martpuna cucteMsl
JIMHENHBIX YPaBHEHUH.
Onpeaenurenas MaTPULIBI
2x2, ero TeOMEeTpHUIECKUui
CMBEICIT 1 CBOIICTBA;
BBIYHCIICHHUE €70 3HAUCHUS

20

Ornpeaenurens MaTPULIBI
2x2, ero TeOMeTpHUIeCcKuit
CMBEICIT M CBOIICTBA;
BBIUHCIICHHE €T0 3HAYCHHS

21

IIpumMeHeHue onpenenuTes
JUISL pELIEHUS] CUCTEMBI
JMHEHHBIX YpaBHEHUN
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22

Pemenne mpukiIaaHBIX 32024
C TIOMOIIHI0 CHCTEMBI
JMHEWHBIX ypaBHEHUN

23

Pemenne nmpuxiiagHeIX 3a1a4
C TIOMOILBIO CUCTEMBI
JMHEWHBIX ypaBHEHUN

24

KontponbHas padoTa:
"PaninonanpHble ypaBHEHHS U
HepaBeHcTBa. CHCTEMBI
JMHEWHBIX ypaBHEHUH"

25

®yHKIUs, CI0COOBI 3a1aHUS
¢ynkunu. Bzanmuo
oOpaTHble QyHKIHH.
Kommozunust GpyHkumit

26

I'paduk pyaKIHM.
OnemMeHTapHbIE
npeoOpa3oBaHusl rpadKOB

dbyHKIHI

27

OOnacTb onpeneseHus 1
MHO>KECTBO 3HAUCHU I
¢ynkunu. Hynu Qyakomn.
[IpomexxyTku 3HaK
MTOCTOSIHCTBA

28

YETHBIC 1 HEUETHRIC
dbynakun. [epuoanueckue
dynakun. [IpomexyTkn
MOHOTOHHOCTH (DYHKITHH

29

MakcuMyMbl © MUHAMYMBI
¢dhynakun. Haubonpmee n
HauMeEHBIIIEE 3HAaUEHUE
(hYHKIIUHM Ha TPOMEKYTKE

30

JIuHeiiHas, kBagpaTUUHAS U
JIpoOHO-TMHEHAS () YHKITHH

31

DneMeHTapHOoe
HCCIICIOBAHUE U TIOCTPOCHHE
rpaduKoB dTUX QyHKIMH

32

OnemeHTapHOE
UCCJIEI0BAHUE U IIOCTPOEHUE
rpaduKoB STUX QyHKIHMN

33

CTeleHs ¢ LeNbIM
nokasareyieM. buHoM
Hrrorona

34

CreneHsb ¢ LEIBIM
nokasareiieM. buaom
Hrrorona

35

CreneHHast QyHKIIHSI C
HATYPaJIbHBIM U LIEJTBIM
rokasareneM. E€ cBoiicTBa U

rpadux

36

KonTponbhas pabora:
"Crenennas pynkuus. Eé
cBolicTBa U Tpaduk"

37

ApudmeTrueckuii KOpeHb
HaTypaJIbHOM CTENEHU U €T
CBOICTBA
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38

ApudmeTrueckuii KOpeHb
HaTypaJIbHOM CTENEHU U €TI0
CBOICTBa

39

[IpeoOpazoBaHus YUCIOBBIX
BBIpaYKEHUM, COAEPKAIINX
CTETIEHU U KOPHU

40

[Ipeobpa3oBaHust YUCITOBBIX
BBIPAXKEHUM, COACPKAIIUX
CTEIEHU U KOPHU

41

IIpeobpazoBaHUs YUCITOBBIX
BBIPAXEHHIA, COZICPIKAIINX
CTCTICHU U KOPHU

42

HppanmonanbHbie
ypaBHeHUs1. OCHOBHBIE
METObI PEILCHUS
HppalMOHAIbHBIX YPaBHEHUI

43

HppanyonansHele
ypaBHeHUs. OCHOBHBIC
METOJTBI PEIICHUS
HppalOHATIHHBIX YPaBHEHHIA

44

HppannoHanbHbie
ypaBHeHUsI. OCHOBHBIC
METOABI PELICHUS
HppaLMOHAJIBHBIX YPABHEHUN

45

PaBHOCHIBHBIE Iepexoabl B
peleHny uppanuoHaIbHbIX
ypaBHEHU I

46

PaBHOCHIIBHBIE IEPEXOABI B
pELIEHUN UPPALMOHAIBHBIX
ypaBHEHUH

47

PaBHOCUIIBHBIE TIEPEXOBI B
PELIEHUN UPPALMOHAIBHBIX
YpaBHEHUH

48

PaBHOCUIIBHBIE TIEPEXO/IBI B
PEIIeHUH UPPALIMOHATIBHBIX
ypaBHEHUI

49

CsoiicTBa 1 rpa UK KOpHS N-
oM cTernenn Kak (QyHKITHA
00paTHOM CTEIIeHHU C
HATYPAJbHBIM MIOKA3aTeNIeM

50

CsoiicTBa 1 rpa UK KOpHS N-
O CTeNeHH KaK (PyHKIINU
00paTHOM CTEIIeHHU C
HaTYypaJIbHbIM IIOKa3aTeNIeM

51

KonTponbhas pabora:
"CpoiicTBa 1 rpad MK KOpHS
N-0i1 CTENEHH.
HppanmonanbHbie
ypaBHeHUs"

52

CremneHs ¢ parmoHaIbHBIM
oKas3aTelieM U €€ CBOICTBa

53

CremneHs ¢ paluoOHaIbHBIM
IOKa3aTelIeM U €€ CBOMCTBA

54

CreneHb ¢ panroHaJIbHBIM
IoKa3aTelieM U €€ CBOMCTBA
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55

ITokazaTenpHast QyHKIHS, €€
CBOiicTBa U TpaduK

56

HUcnons3oBanue rpaduka
(GyHKUMH UT peLIeHUs
ypaBHEHUH

57

Ucnonp3oBanue rpaduka
(GyHKUMH UT PEeLIeHUs
YPaBHEHUI

58

[TokazaTenpHbIE ypaBHEHUS.
OCHOBHBIE METO/IbI PEIICHUS
[TOKa3aTeNbHBIX YpaBHEHUH

59

ITokaszaTenbHbIE ypaBHEHUS.
OCHOBHBIE METO/IBI PEILICHUS
[IOKa3aTeIbHbBIX YPaBHEHUH

60

ITokaszaTenbHblE ypaBHEHHUS.
OCHOBHBIE METO/IbI PEILICHUS
[TOKA3aTEeNbHBIX YpPaBHEHUH

61

Kontponbhas padoTa:
"INoka3zarenbHast QyHKIHSL.
[TokazaTenbHble ypaBHEHUS"

62

Jlorapugwm uncna. CoiicTBa
norapudma

63

Jlorapugm uncia. CBorcTBa
morapupma

64

Jlorapu¢dm uncna. CBolicTBa
norapudma

65

JlecATHYHBIC U HATYpaJIbHBIE
norapu@Mel

66

[ecsaTtuuHble U HATypaJbHbIE
JorapuMbl

67

[IpeobpazoBanue
BBIPAKEHUH, COIEpKAIINX
JorapruQMEI

68

[IpeoOpaszoBanue
BBIpAKEHHH, COAEPIKAIINX
JorapruQMEI

69

IIpeobpazoBanue
BBIPAXKEHHIA, COZICPIKAIINX
JorapuQmbl

70

Jlorapudmuyeckast GyHKIuS,
e€ cBo¥icTBa U rpaduk

71

Jlorapudmudeckas GyHKIuS,
e€ cBoiicTBa 1 rpaduk

72

Ucnonp3oBanue rpaduka
(GyHKUMH UT PEeLIeHus
YPaBHEHUI

73

Hcnonws3oBanue rpaduka
(hyHKIUY TS peteHus
ypaBHEHUI

74

Jlorapupmuyeckue
ypaBHeHUS. OCHOBHBIC
METOJIBI PETICHUS
norapu(MUIECKIX
ypaBHEHUI
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75

Jlorapupmuyeckue
ypaBHeHUs1. OCHOBHBIC
METOJIBI PETICHUS
norapu(MUIECKIX
ypaBHEHUI

76

Jlorapupmuyeckue
ypaBHeHUS. OCHOBHBIC
METOJIBI PEIICHUS
norapu(MUIECKIX
ypaBHEHUI

77

PaBHOCHIIBHBIE TIEPEXO/IBI B
pEIIeHNH JTOTapUPMIIECKIX
ypaBHEHUI

78

PaBHOCHIIBHBIE TIEpEXO/IBI B
pEIIeHUH JTOTapUPMUIECKUX
ypaBHEHU I

79

KontponbHas padoTa:
"Jlorapudmudeckas
¢yskuus. Jlorapudmuyeckne
ypaBHeHus"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO
aprymeHTa

81

CuHyC, KOCUHYC, TAHT€HC U
KOTaHT'€HC YUCIIOBOTO
aprymeHTa

82

ApKCUHYC, apKKOCHHYC U
ApKTaHI'€HC YHCIIOBOTO
aprymesra

83

APpKCUHYC, apKKOCHHYC U
apKTaHTEHC YUCIIOBOTO
aprymesra

84

Tpuronomerpuueckas
OKPY>KHOCTb, OIIpEJICIICHUE
TPUTOHOMETPUIECKUX
(yHKIHH YUCTIOBOTO
aprymeHTa

85

Tpuronomerpuyeckas
OKPY’KHOCTB, OIIPEACIICHHUE
TPUTOHOMETPHUECKHUX
(hyHKITHIT 9UCIOBOTO
apryMeHTa

86

OcHOBHEBIE
TPUTOHOMETPUYECKHE

hopmyIbl

87

OcHOBHEBIE
TPUTOHOMETPUYECKHE

hopmyIbl

88

OcHOBHBIE
TPUTOHOMETPUUECCKUE

hopmyIIBI

89

OcHOBHBIE
TPUTOHOMETPUYECKHE

hopmybr

90

[IpeoGpazoBanue
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TPUTOHOMETPHUECKHUX
BBIpaKECHUI

91

[IpeobpazoBanue
TPUTOHOMETPUYECKUX
BBIPAKCHUI

92

[IpeoOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPAXKCHUI

93

IIpeobpazoBanue
TPUTOHOMETPUUIECKIX
BBIpAKECHUI

94

Pewenne
TPUTOHOMETPUYECKUX
YpaBHEHUI

95

Pemenne
TPUTOHOMETPUYECKHUX
YpaBHEHUI

96

Pemenune
TPUTOHOMETPUUECKUX
ypaBHEHUH

97

Pewenue
TPUTOHOMETPHUYECKUX
ypaBHEHUI

98

Pemenne
TPUTOHOMETPUYECKUX
ypaBHEHUI

99

Pewenne
TPUTOHOMETPUUIECKHIX
YpaBHEHUI

100

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

101

KonTponbHas pabora:
"TpUroHOMETpUYECKHE
BBIPAKEHUS U
TPUTOHOMETPUUECKHUE
ypaBHeHus"

102

ITociieqoBaTEIBHOCTH,
CIIOCOOBI 3aJaHH
MOCJIeJOBATCILHOCTEH.
MeToa MaTeMaTHYECKOM
UHIYKUUU

103

MOHOTOHHEIE U
OTpaHUYCHHBIC
MOCJIeJOBAaTCILHOCTH.
Hcropus anamza
OSCKOHEYHO MaJIbIX

104

ApudmeTtnyeckas
mporpeccust

105

I'eomeTpuyeckas nporpeccus

106

beckoneuno yOrIBaromas
reoMeTpHYeCKas IPOrpeccus

107

Cymma OecKOHEUHO
yOBIBarOLICH
FEOMETPHUYCCKON IPOTPECCHU
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108

JluHeHBIN 1
SKCITOHEHIIMATBHBIA POCT.
Yucino e. DopMyra CIOKHBIX
MPOLICHTOB

109

JluHeHBIN 1
SKCITOHEHIIMATBHBIA POCT.
Yucio e. DopMyra CIOKHBIX
MPOLICHTOB

110

Hcnonb3oBaHue nporpeccuu
A peUICHUSA pe€aIbHbIX
3a/1a4 MPUKIATHOTO
Xapakrepa

111

KontponbHas padoTa:
"Ilocnen0BaTEeNLHOCTH U
nporpeccun”

112

HempepriBHbIe PyHKIIMN 1 UX
CBOIiCTBa

113

Touka pa3pbiBa. ACUMITOTHI
rpaduKoB QYHKIHIHA

114

CBoiicTBa QyHKIIHIA
HENpPEPHIBHBIX HAa OTPE3Ke

115

CBoiicTBa QyHKIMHA
HENpPEPbIBHBIX Ha OTPE3Ke

116

MeTo1 MHTEpBAJIOB IS
pelIeHrs HepaBEeHCTB

117

MeTo1 MHTEPBAJIOB AJIs
pellIeHNs] HEPAaBEHCTB

118

MCTO,Z[ HWHTCPBAJIOB UIA
PCHICHUS HCPABCHCTB

119

IIpumeHeHnue cBOMCTB
HETPEePBHIBHBIX (OYHKIHH IS
pelieHus 3a1a4

120

IIpumeHeHue CBOICTB
HEIPEPBHIBHBIX (DYHKIHH IS
pemieHns 3a1a4

121

ITepBast u BTOpast
MPOU3BOJIHBIE (PYHKIMN

122

Onpenenenue,
FEOMETPUUYECKUN CMBICIT
NPOU3BOAHOU

123

Omnpenenenne, GU3MICCKII
CMBICJT TIPOU3BOHON

124

YpaBHEHUE KacaTeIbHON K
rpaduKky QyHKIUH

125

YpaBHeHUE KacaTeIbHOU K
rpaduky GhyHKIHA

126

IIpousBoaHbIE
AJIEMEHTaPHBIX (HYHKITHHA

127

IIpousBoansie
JJIEMEHTAPHBIX QYHKIMN

128

[IpousBomHast cyMMBI,
MPOU3BEACHUS, YACTHOTO H
KOMITO3UIIMH (DYHKLIUHA

129

[IponsBogHAs CYMMBI,
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[IPOM3BEICHUS, YACTHOTO U
KOMTIO3HIINH () YHKITHHA

130

[IpousBogHast cyMMBI,
MIPOU3BEACHUS, YACTHOTO H
KOMITO3UIINH (DYHKUHUH

131

KonTponbHas pabora:
"[IponsBognas"

132

IToBTOpeHME, 0600MIICHNME,
CUCTeMAaTH3aIINs 3HAHWIA:
"VpaBHenus"

133

[oBTOpenue, 06obmIeHNE,
CUCTEMaTHU3alvs 3HAHUHN
"OyHKIIH"

134

HToroBast KOHTPOJIbHAS
paboTa

135

HToroBas KOHTpOJIEHAS
pabota

136

IToBTOpeHME, 0600MIICHNE,
cucTeMaTH3aIis 3HaHUHN

OBULIEE KOJIMYECTBO

YACOB 11O TPOT'PAMME

136

10

11 KIIACC

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTtpoJsbHble
padoTsbl

IIpakTHyeckue
padoThI

JlaTa
H3yYeHHs

DJIeKTPOHHbIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypesl

[IpuMeHeHne Tpou3BOJHOM K
MCCJICIOBAHUIO (QYHKIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHre MPOU3BOIHON K
WCCIIeIOBaHNIO (DYHKIMH Ha
MOHOTOHHOCTb U IKCTPEMYMBI

IIpuMeHenue Tponu3BOJHON K
HCCIIeIOBAaHUIO PYHKITHI HA
MOHOTOHHOCTP U IKCTPEMYMBI

ITpumMeHenue Ipou3BOJHON K
MCCJIeIOBaHUIO0 QYHKIMH Ha
MOHOTOHHOCTb U IKCTPEMYMBI

IIpumenenne npou3BOIHON K
WCCJIeIOBaHUIO0 (QYHKIMI Ha
MOHOTOHHOCTb U IKCTPEMYMBI

[IpuMeHeHne Tpou3BOJHOM K
MCCJICIOBAHUIO (DYHKIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxxaenre HanOOoJIbIIETO U
HaMMEHBIIEr0 3HaUYCHHUS
HEMNPEepPhIBHOM (HYHKIINU HA
OTpe3Ke

Haxoxxnenue HanOOoJIbIIero
HauMEHBIIET0 3HAYCHMS
HeMpepbIBHOM (pyHKIINU Ha
OTpe3Ke

20



Haxoxnenne HanbopIIero u
HAWMEHBIIIETO 3HAYCHUS
HETIPEPHIBHOHN (QYHKITUN HA
OTpe3Ke

10

Haxoxnenne HanOoIbIIEro U
HANMCHBIICTO 3HAYCHUA
HEIPEePBIBHON PyHKIIMHU HA
OTpE3Ke

11

Haxoxxnenne HanOoIbIIErO U
HANMMCHBIICTO 3HAUYCHUA
HeMpepbIBHOM (pyHKIIMU HA
OTpe3Ke

12

Haxoxnenue HanOoJIbIIEro U
HAUMEHBIIETO 3HAYEHN
HETPepBIBHOM (PyHKIIMU Ha
OTpe3Ke

13

IIpumenenue npon3BogHON
JUTS. HAXO0XK/IEHUST HAWJTy4IIIero
pelIeHus B IPUKIIa HbIX
3ajayax

14

IIpumenenne Tpou3BOIHON
JUISL HAXOXKICHHS HAMITyYIIeTo
peLIeHNs B IPUKJIAIHBIX
3ajayax

15

[IpuMeHeHue Tpou3BOIHOM
JUISL ONIpeeNICHUS CKOPOCTH U
YCKOpEHUs Ipoluecca,
3aJJaHHOTO (POPMYIIOH WK
rpadpuKoM

16

[IpuMeHeHue Tpou3BOIHOM
JUIS OTIPEJIeNIEHUs] CKOPOCTH U
YCKOpEHUs Ipoluecca,
3aJJaHHOTO (POPMYIIOH MK
rpadukoM

17

Komnosurus QyHkiuit

18

Kommosurust pyHKnui

19

Komnoszunust GpyHkuumit

20

T'eomeTprueckre oOpasbl
YpaBHEHUI Ha KOOPAMHATHON
TJIOCKOCTH

21

I'eomeTpuyeckue oO6pazbl
YpaBHEHUI Ha KOOPAUHATHOMN
IIJIOCKOCTH

22

Kontponbhas pabora:
"UccnenoBanue GyHKIMHI ¢
MTOMOIIBIO MMPON3BOAHON"

23

[lepBooOpazHasi, 0CHOBHOE
CBOWMCTBO EPBOOOPA3HBIX

24

[TepBooOpasHbIE
AIIEMEHTAPHBIX (DYHKIIHH.
[TpaBua HAXOXKICHUS
epBOOOpa3HBIX

25

IlepBoobpa3zubie
3NIEMEHTAPHBIX (QYHKIIHIA.
[TpaBuia HAXOXKICHUS
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nepBOOOpa3HBIX

26

Wurerpan. ['eomerpuueckuit
CMBICI MHTETpaja

27

Boruucienue onpeaeaéHHOro
WHTETpasa 1mo ¢popmyIe
Herorona-JIeitOuumna

28

Brruncnenue onpenenéHHOro
WHTEerpana mo Gopmyie
Hetorona-Jleitbnura

29

[IpumeHeHue uHTETpaia Js
HaXO0XKIACHUA ILIOIIaACH
TUIOCKUX QUryp

30

[IpumeHeHue uHTETpaNa s
HaXO0XKIeHUI 00BEMOB
TCOMETPHUYCCKUX TEJ

31

[Ipumepsl perieHui
¢ hepeHInaTbHBIX
ypaBHEHUI

32

IIpumeps! penieHui
mudGepeHITHaTbEHBIX
ypaBHEHUI

33

Maremaruueckoe
MO/JICITUPOBAHUE PEaTbHBIX
MIPOIIECCOB C TIOMOIIHIO
mudepeHITHaTEHBIX
ypaBHEHUI

34

KontponbHas pabora:
"TlepBooOpa3Hasi U HHTETPAI'

35

Tpuronomerpudeckue
(GYHKUIUH, UX CBOHCTBA U
rpadpuKu

36

Tpuronomerpuueckue
(bYyHKUUH, UX CBOHCTBA U
rpaduku

37

TpuronomeTpuieckue
(yHKIINH, X CBOWCTBA U
rpaduxu

38

Tpuronomerpuyeckue
(GyHKIINH, X CBOWCTBA U
rpaduKu

39

Tpuronomerpuueckue
(GYHKIWY, UX CBOUCTBA U
rpaduxu

40

OT10op KOpHEH
TPUTOHOMETPHUUYECKUX
YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUYECKOM
OKPY)KHOCTH

41

OTt6op KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUYECKOM
OKPY)KHOCTH

42

OTt60p KOpHEH
TPUTOHOMCTPHUUICCKHUX
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YpPaBHEHUH C TOMOIIbIO
TPUTOHOMETPUYECKON
OKpPY>KHOCTH

43

OTt6op KOpHEH
TPUTOHOMETPUIECKHUX
YpPaBHEHUH C TOMOIIbIO
TPUTOHOMETPUUECKON
OKPYKHOCTH

44

Pemntenue
TPUTOHOMETPUUECKUX
HEPABEHCTB

45

Pemenne
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenne
TPUTOHOMETPUUECKHUX
HEPaBEHCTB

47

Pemenne
TPUTOHOMETPHUYECKUX
HEPaBEHCTB

48

KontponbHas pabora:
"I'padukn
TPUTOHOMETPUYECKUX
GyHKITHIA.
Tpuronomerpuueckue
HepaBeHCTBa"

49

OcHOBHBIE METO/IbI PCIICHUA
IMOKa3aTCJIbHBIX HCPABCHCTB

50

OcHOBHBIE METO/JbI PCHICHUA
TMMOKAa3aTCJIbHLIX HCPABCHCTB

51

OcHoBHBIE MCTO/JbI PCHICHUA
IMOKAa3aTCJIbHbBIX HCPABCHCTB

52

OcHOBHBIE METO/JbI PCIICHUA
IMOKa3aTCJIbHBIX HCPABCHCTB

53

OCHOBHBIC METO/IbI PEIICHUS
siorapu(pMUYECKIX HEPABESHCTB

54

OcHoBHBIE MCTOJbI PCUICHUA
J'IOFapI/I(l)MI/I‘-ICCKI/IX HCPABCHCTB

55

OCHOBHBIE METOJTBI PEIIICHHUS
norapu(pMUUIecKiX HEpPaBEHCTB

56

OCHOBHBIE METO/IbI PEIICHUS
Jiorapu(pMUYECKIX HEPABEHCTB

57

OcHoBHBIE MCTO/JbI PCHICHUA
HppaliMOHAJIbHBIX HCPABCHCTB

58

OCHOBHBIE METO/IbI PEIICHUS
HppaIOHAIBHBIX HEPABEHCTB

59

OCHOBHBIE METO/IbI pEIICHUS
UPPALMOHAIbHBIX HEPABEHCTB

60

OcHoBHBIE MCTO/JbI PCHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

61

I'padudeckue METOTBI
pelIeHuns: UpparoHaTEHBIX
ypaBHEHUI

62

I'paduueckre MeTOIbI
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peIICHUA HppallOHAIbHBIX
ypaBHEHUH

63

I'paduueckue meToabl
pCUICHUA MMOKA3aTCIIbHBIX
YpaBHEHUH

64

I'paduueckue MeTOIbI
peIlIeHNs TOKa3aTeIbHBIX
HEpaBEHCTB

65

I'padpraeckue MeToaBI
PENIeHUS JTOTapHPMIIECKUX
ypaBHEHUI

66

I'paduaeckme MeTObI
pemnIeHus JJorapupMIIECKUX
HEpaBEHCTB

67

I'padmyeckre MeTOIBI
peleHHs JTorapuPMHUECKIX
HEPaBEHCTB

68

I'paduueckue MeToabI
peleHNs TOKa3aTeNIbHBIX U
JorapuMUIECKUX YpaBHEHHUH

69

I'paduueckue MeTobI
peLICHNS TOKa3aTeNIbHBIX U
JorapuMUIECKUX YpaBHEHUI

70

I'padraeckue MeToBI
pelleHHS TOKAa3aTeIbHBIX U
JOrapu(MUIECKUX HEPABCHCTB

71

I'padmyeckre MeTOIBI
pelIeHus oKa3aTeIbHBIX U
Jorapu(MUICCKUX HEPABCHCTB

72

KontponbHas pabora:
"UppatmoHaibHbIE,
IIOKa3aTCJIIbHbIC N
nmorapupMuIecKre
HepaBeHCTBA"

73

KomIuiekcHbie uncia.
AnreOpanyeckas u
TpUTrOHOMETpUYECKas POpPMbI
3aIMMCH KOMIUIEKCHOTO YHCJIa

74

KommnekcHsle uncna.
AnreOpanyeckas u
TpUTOHOMETpUYecKas GopMbI
3alMCH KOMILICKCHOTO YHCJIa

75

ApudmeTruecKkue onepamniy ¢
KOMIIJICKCHBIMH YU CJIAMH

76

Apudmernueckue onepamnuu ¢
KOMIIJICKCHBIMH YHCJIAMH

77

N3o6parkeHne KOMILIEKCHBIX
4yyces Ha KOOPAUHATHON
IJIOCKOCTH

78

N300pakeHre KOMILIEKCHBIX
4KCesl Ha KOOPAUHATHOU
TJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-
Ol CTEeNEeHN U3 KOMIUIEKCHOTO
qucia

24



80

®opmyna Myaspa. Kopuu n-
OH CTEIEHU U3 KOMIIJIEKCHOTO
qucia

81

IIpuMeHeHne KOMIITIEKCHBIX
4yuCen JUIsl peIIeHUS
(bu3nYECKUX U
TEOMETPUYECKUX 3a/1a4

82

KonTponbhas pabota:
"KoMmiexkcHble yncia"

83

HaTypaJ'ILHLIC 1 ICJIBIC YnCiia

84

HatypaJibHbIE U LIETIbIE YUCTA

85

IIprMeHeHne MPHU3HAKOB
JIEITMMOCTH LENbIX YHCET

86

IIpumenenue npru3HaKkoB
JISTAMOCTH TEJbIX YHCEeT

87

[TpuMeHeHne PU3HAKOB
JIETMMOCTH IENbIX YUCEeNT:
HOJ u HOK

88

[TpuMeHeHue MPHU3HAKOB
JETMMOCTH LEJIBIX YUCEeT:
HOJ u HOK

89

[IpruMmeHeHre MPU3HAKOB
JIETMMOCTH TIEJbIX YHCENT:
OCTaTKH IO MOJYJIIO

90

IIpumenenue npru3HakoB
JIETAMOCTH T[EJTbIX YHCEN:
OCTaTKH M0 MOJIYJIIO

91

IIpuMeHenue npru3HaKkoB
JIEIMMOCTH LIEJIbIX YHCE:
anroput™ EBkinna st
penieHus 3a1a4 B LEJbIX
qHciiax

92

KonTtponbsnas padora: "Teopust

meJeIx ynucei"

93

Cuctema 1 COBOKYITHOCTb
ypaBHEHUH. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-
CIEACTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHEeHHUH. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-
CJIE/ICTBUS

95

OcHoBHBIE MCTO/JbI PCHICHUA
CHCTEM U COBOKyrIHOCTeﬁ
palrOHAJIBHBIX ypaBHeHI/Iﬁ

96

OCHOBHBIE METO/IbI PEILICHUS
CHCTEM M COBOKYITHOCTEH
UPpalMOHANBHBIX YpaBHEHUH

97

OcHOBHBIE METO/IbI PCIICHUA
CHCTEM U COBOKYITHOCTEH
TTOKAa3aTENbHBIX YPaBHEHHUN

98

OCHOBHBIE METO/IbI peIIeHUs
CHCTEM U COBOKYITHOCTEN
MTOKAa3aTEJIBHBIX YPaBHCHHN
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99

OCHOBHBIE METO/IbI PEIICHUS
CHCTEM U COBOKYITHOCTEU
JOrapu(pMUIECKUX ypaBHEHUI

100

OCHOBHBIE METO/IbI pEIICHUS
CHCTEM U COBOKYITHOCTEN
sorapu(pMHUIECKUX ypaBHEHHUH

101

[IpumeHeHne cucTeM K
PELICHUIO MATEeMaTHYECKUX
3a71a4 ¥ 337124 U3 pa3InuHbIX
oOracTeill HAyKH U pealbHOI
JKA3HU, UHTEPIIPETALUs
TMOJIYYCHHBIX PE3YJITATOB

102

IIpumeHeHue cucTeM K
PEIIEHUI0 MaTeMAaTHIECKHUX
3ajla4 U 3aa4y U3 pasIiuHbIX
oOracTeil HAYKH U peaTbHOI
’KHM3HU, HHTepIIpeTanus
HIOJIY4ECHHBIX PE3YJIbTaTOB

103

IIpuMeHeHne HEPaBEHCTB K
PEIIEHNI0 MAaTEMaTHIECKHIX
3a1a4 ¥ 337a49 U3 Pa3IUIHbIX
obnacrell HAyKH M peaTbHOM
JKU3HU, HHTEPIIPETAIHS
MOJTyYEHHBIX Pe3yJIbTaTOB

104

KontposbHas paboTa:
"CHUCTEMBI pariOHAIEHBIX,
UPpanrOHATBHBIX
MIOKA3aTeIbHBIX U
JorapupMHUIECKUX
ypaBHEeHUI"

105

PanyioHanbHble ypaBHEHUS C
napameTpamu

106

PanimonanbHble HEPaBEHCTBA C
napaMeTpamu

107

PanmonasnbHbIE CUCTEMBI C
napameTpamu

108

WppatmonaapHble YpaBHEHHS,
HEPaBEHCTBA C IMapaMeTpaMu

109

HppanyoHaabHbIE CUCTEMBI C
napamMeTpamu

110

Iloka3zarenbHEIC YpaBHCHUA,
HCPAaBCHCTBA C NapaMCTpaMu

111

IToka3aTenbHBIE CHCTEMBI C
napaMeTpamu

112

Jlorapudmuyecknue ypaBHEHHS,
HEPaBEHCTBA C MIapaMeTPaMH

113

Jlorapudmudecknue cUCTEMBI C
napameTpamu

114

TpuroHomeTpuieckue
YpaBHEHHS C apaMeTpamMu

115

Tpuronomerpuueckue
HEpaBEHCTBA C IapaMeTpaMu

116

Tpuronomerpuieckue
CUCTEMBI C TapaMeTpaMu
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117

ITocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIEJIEH
peasbHBIX CUTYyallui ¢
MTOMOIIIBIO YPaBHEHUH C
napaMeTpamu

118

ITocTpoenue u uccienoBaHue
MaTE€MaTUYECKUX MOJIEIeN
peanbHbIX CUTyalul ¢
MTOMOIIIBIO CUCTEM YPaBHEHUH
C mapaMeTpamMu

119

ITocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIeJIeH
pEaNbHBIX CHTYAIHiA C
MTOMOIIIBIO CUCTEM YPaBHEHUH
C nmapameTpaMu

120

KonTtponsuas pabora: "3amaun
¢ mapameTpaMu”

121

[NoBTOpenue, o6o0IICHNE,
cucTeMaTHh3alus 3HaHUM:
"YpaBuenus"

122

IToBTOpeHue, 0bo0IICHNE,
CHCTEMATU3ALMS 3HAHUMN:
"YpaBHenus"

123

[ToBTOpeHMe, 0000IICHTE,
CUCTeMaTH3alns 3HAHUH:
"VpaBuenus. CucteMbl
ypaBHeHUI"

124

[ToBTOpeHme, 0600IICHNE,
CHCTEeMaTH3aIIHs 3HAHWMN:
"HepaBenctpa"

125

[ToBTOpenue, 0600mEeHNE,
cUCTEeMAaTH3aIINs 3HAHWM
"HepaBenctBa"

126

[MoBTOpenue, o6oO0IICHNE,
CUCTEMAaTH3aIIUs 3HAHMI:
"Hepasenctpa"

127

IToBTOpenue, o6o0IICHHE,
cucTeMaTHh3alus 3HaHUM:
"IIpousBoanas u eé
npuMeHeHue"

128

IToBTOpenue, obo0IICHNE,
cUCcTEMaTHU3ALMS 3HAHUM:
"[IpousBoanHas u e¢
npuMeHeHue"

129

[NoBTOpenue, obo0mICeHNE,
CHCTEMAaTH3aIIMs 3HAHUI:
"IIpousBoanas u eé
npuMeHeHue"

130

IToBTOpenue, o6o0mIIeHNE,
CHUCTEMaTHU3aLUs] 3HAHUH:
"NHTerpan u ero npuMeHeHue"

131

IToBTOpEHME, 0000MICHNE,
cUCcTeMaTH3allus 3HAHUN:
"®yHkuun"

132

IloBTOpenue, 0000MICHNHE,
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CHUCTEMAaTHU3ALU 3HAHUH:
"Oyakaun"
[NoBTOpenue, obo0IICHNE,
133 | cucremaTuzanys 3HAHHIMA: 1
"Oyakuun"
134 | UroroBasi KOHTpOJIbHAS paboTa 1 1
135 | UroroBas KoHTpoJIbHAs paboTa 1 1
136 [ToBTOpEHuUE, o6o6meHIsze, 1
CHCTEMAaTH3alM 3HAHUI
OBUHIEE KOJIMYECTBO YACOB 136 10 0
1O ITPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHAJIBI U151 YYHEHHUKA

1) AunreOpa u Hayama MaTematudeckoro anammsa. 10-11 k. : 6a30B. U yriuyOil. ypoBHH: ydeOHHK
/. A.Amamos, FO.M. Komsrun, FO.M., M.B Tkauésa. u ap.- M: [IpocBemenne, 2023

2) AnreOpa u Hadaia MareMaTudeckoro aHanmmsa. 11 ki. : yueOH. s oOmeobpasos. opr.: / Komsrun
I0.M., Tkauéra M.B., ®énoposa H.E. u ap.- M: [Ipocsemenue, 2020

METOAUYECKUE MATEPUAJIBI IJISA YUUTEJIA

1) Anrebpa w Hauyama MaTematudeckoro aHammsa. 10-11 k. : 06a30B. u  yriayOil. ypoBHH: y4eOHHK
/II.A.Anumos, FO.M. Konsirun, FO.M., M.B TkauéBa. u ap.- M: [IpocBemienue, 2023

2) AnreOpa v Hayajia MaTeMaTHUecKoro aHamm3a. 11 K. : yueOH. jyis oOmieoopa3os. opr.: / Komsrun
KO.M., Tkauéra M.B., ®&noposa H.E. u np.- M: [Ipocsemienue, 2020

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET

1) DrexkTpoHHBIH OaHK 3amaHuil 11 GOPMHUPOBaHUSA (HYHKIIMOHAILHOU (MaTeMaTH4eCcKoil) rpaMOTHOCTH
https://fg.resh.edu.ru/
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