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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma y4ueGHOro Kypca «Anredpa M Hadaja MaTeMaTHUYECKOTO aHaIH3a»
6a3oBoro ypoBHs s oOyuatomuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpenHEero oomero odpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEIbIBIAEMBIX K MAaTEMAaTHYECKOMY OOpa3oBaHHUIO, U
TpPagUIMi pOCCHiiCKOro oOpa3zoBanus. Peamm3anusi mporpamMMbl 00ecrieuMBaeT OBJaJCHHE
KJIFOYEBBIMM KOMIIETEHLMSAMH, COCTABISIOIIMMU OCHOBY JUISl CaMOPA3BUTHUS U HENPEPHIBHOIO
00pa3oBaHus, EIOCTHOCTh OOIIEKYJIbTYPHOTO, JHMYHOCTHOTO M IIO3HABATEILHOTO pPAa3BHTHUS
JUYHOCTH 00YYarOLUXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SBIAETCS OJHUM M3 Haumboiee
3HAYMMBIX B MPOTpaMMe CTapIieil IIKOJbI, MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECIIeYHBAET
UHCTPYMEHTAJIbHYIO0 0a3y A M3Y4YeHHs BCEX E€CTECTBEHHO-HAyYHBIX KYypCOB, a C ApYyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKTHOE MBIIUICHHE YyYalluxcs Ha YpOBHE,
HEOO0XOIMMOM JJIsi OCBOCHHUSI KypcOB MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax gaHHOTO Kypca yJaiiecs OBJIaZIeBal0OT YHHBEPCAILHBIM SI3bIKOM COBPEMEHHOW HAYKH,
KOTOpas (hOpMyJIUPYET CBOU JOCTHIKEHHs B MaTEMaTHUECKOM (opme.

Kypc anreOpsl 1 Haua MaTeMaTHYECKOrO aHAJIM3a 3aKJIaJbIBAET OCHOBY ISl YCIIELIHOIO
OBJIQJICHUSl 3aKOHAMHM (U3UKU, XHUMHUHM, OUOJOTHM, TOHMMAHUS OCHOBHBIX TEHICHLUH
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IH(PPOBHIX
U KOMIIBIOTEPHBIX TE€XHOJOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX B MOBCEIHEBHOH >KHU3HU. B Toxe
BpeMsl OBJIaJICHUE a0CTPAKTHBIMH W JIOTUYECKHA CTPOTMMH MAaTEMaTHYECKUMH KOHCTPYKIHSIMHU
pa3BUBaeT yMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEP)KICHHUS,
UCTIOJIB30BaTh 00O0OIIEHNWEe W KOHKPETHU3aluio, aOCTparupoBaHUE M aHAIOTHIO, (OPMHPYET
KpPEaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydyeHus anreOpbl U Hayall MaTeMaTU4ecKOro
aHaM3a B CTapIIeH IIKOJIE yYalluecs MOJYYaroT HOBBIH ONBIT PEHICHUS MPHUKIATHBIX 3ajad,
CaMOCTOSITENIBHOTO ~ TIOCTPOCHUST ~MaTeMaTMYeCKMX MOJEJed  pealbHbIX CHUTyauud u
UHTEPIpPETAlNK  TIONYYEHHBIX PEIICHHWH, 3HAKOMATCS C TPUMEpaMU  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MNpPUPOJe, HAyKE U B HCKYCCTBE, C BBIJAIOUIMMUCA MaTeMaTUYeCKHUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obnanaer 3HauMTENbHBIM BOCHHUTATENBbHBIM MOTEHLMAIOM, KOTOPBIH peaan3yercs
KaK yepe3 yuyeOHbI MaTepuai, CocOOCTBYIOUINI (POPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHUS,
Tak M 4Yepe3 cHenuduky ydeOHOH [esATeNbHOCTH, TpeOyloled CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TIPOJOJDKUTEIIHOW KOHIEHTPAlMd BHUMAaHHUS H  OTBETCTBEHHOCTH 32
MOJYYEeHHBIH pe3yibTar.

B ocnoBe meroauku o0ydeHusl anredOpe M HauvajgaM MaTEeMaTHUECKOIO aHajau3a JIeXKUT
JeSITeIbHOCTHBIN MPUHLIUI 00y4eHusl.

Crpykrypa Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOIO aHAIN3a» BKJIIOUYAET CIEIyIOIINe
coJiepKaTelbHO-METOMUecKue JUHUU: «YHucna u BblUMCHEHUs», «DyHKIUM U TpaduKu»,
«YpaBHEHUs U HepaBeHCTBa», «Hauana MaTemarndeckoro aHamu3za», «MHOKECTBA U JIOTHKay.
Bce ocHOBHBIE cojepKaTelbHO-METOIMYECKUE JIMHUM H3y4yaroTcsl Ha MPOTSDKEHUH JBYX JIeT
o0ydeHHsI B cTaplieid IIKOJe, eCTECTBEHHO IOMOJHSS JAPYT JIpyra W TOCTEIIEHHO HACHIIIAsCh
HOBBIMM TeMaMHU M pa3aenamu. JIaHHBIH Kypc SBJISETCS HMHTEIPATHBHBIM, MOCKOJIBKY
o0benuHsieT B cebe coJep)KaHHE HECKOJIbKMX MaTeMaTH4YecKUX JUCLUUIUIMH: anreopa,
TPUTOHOMETPHS, MATEMaTHUECKUIl aHaIN3, TeOpHUs MHOXKeCTB U Ap. [Io Mepe Toro kak yvamuecs
OBJI/IEBAlOT BCE Oojiee IIMPOKUM MATEMaTHYECKUM allaparoM, y HHUX MOCIEeI0BATEIbHO
dopMHpyeTCs U COBEPILEHCTBYETCS YMEHHME CTPOMTh MaTeMaTHUYECKyI0 MOJENb pealbHOMH
CUTYyalllH, TIPUMEHSTh 3HAHUS, TONyYEeHHBIE B Kypce «AnreOpa M Hadala MaTeMaTHYECKOTO



aHau3a», A PELICHUS CaMOCTOSITEIbHO C(OPMYIMPOBAHHOW MaTeMaTHYECKOW 3ajauu, a
3aTeM UHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yibTar.

CopepxarenpHO-MeTONMYECKAsT  JIMHMA — «Yuenma WM BBIUMCICHMSD) — 3aBEpIIAET
(dopMHpOBaHHE HABBIKOB HCIIOJIB30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOe ObUIO HAayaTo B
OCHOBHOM 1IKoJe. B crapmiell mkosne ocoboe BHUMaHME yaemseTcs (OpMHUPOBAHUIO MPOYHBIX
BBIYUCIUTEIFHBIX HABBIKOB, BKJIIOYAIOUIMX B Cce0S MCIOJB30BAHUE DPA3TUYHBIX (HOpM 3amucu
JEUCTBUTEIIBHOTO YHCJIA, YMEHUE PpAalUOHAJIBHO BBIIOJHATH JEHCTBUSA C HUMH, Je1aTb
NPUKUIKY, OIICHHMBaTh pe3ynbraT. OOyyaromuecss TMONMy4aloT HaBBIKM —MPHOIMKEHHBIX
BBIUUCIICHUH, BBINOJIHEHHUs] JEMCTBUM C 4YMCIaMM, 3alUCAHHBIMH B CTaHAAPTHOM Qopme,
MCII0JIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BHIPAKEHUM.

JIluHus «YpaBHEHMs] M HEpaBEHCTBa» PEaIM3yeTCsl Ha NPOTSDKEHUU BCero oOyudeHHs B
CTapLIel IIKOJIe, IIOCKOJIBKY B KaXJOM pas3zeiie IporpaMMmbl IMPEAYCMOTPEHO pELIEHUE
COOTBETCTBYIOIMX 3a7au. OOyuarommuecs OBJIaIeBal0T Pa3IMUYHbIMU METOIaMH PEIIECHUS LEbIX,
paLMOHATBHBIX, UPPAIMOHAIBHBIX, TTOKA3aTEIbHBIX, JOTapU(PMHUUECKIX U TPUTOHOMETPHIECKUX
YPaBHEHHH, HEPABEHCTB U UX cucteM. [losydeHHbIE yMEHMS NCIIOIB3YIOTCS IIPU UCCIEIOBAHUN
(GyHKIMI C IOMOIIbIO MPOU3BOJHOM, PEIIEHWH MPUKIAJHBIX 3a/7ad U 3aJa4y Ha HaXOXKICHHE
HauOOJIBIINX U HAUMEHbIINX 3HaUYCHUN (yHKUuU. JlaHHas coleprkaTeiabHas JIMHUS BKJIIOYAET B
ce0s1 Tarxke (GOpPMHPOBAHME YMEHHUH BBINOIHATH Pacu€Thl MO QopmynaMm, Mpeodpa3zoBaHUs
LENIbIX, PAalMOHAIbHBIX, HPPALUOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAXKCHHH, a TaKkKe
BBIPQXECHUM, COJEpKalMX cTeneHu U jorapudmsl. brnarogaps usyudeHuro anreOpanyueckoro
MaTepHaja MpoUCXOIUT JallbHeiee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOI'O MBIIIJIEHUS
ydamuxcs, (pOPMHUPYIOTCS HABBIKH JCAYKTUBHBIX DPACCYKACHUH, PabOTBI C CHMBOJIbHBIMU
dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHBIE HHCTPYMEHTHI ISl PEIICHHS TPAKTUYECKUX M €CTeCTBEHHO-
Hay4HBIX 3aJ]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxaTenpHO-MeToanYecKast TUHUS «DYHKIUU U TpaQUKH» TECHO NEPEIIeTaeTcsl C
JpPYTMMH JIMHUSMH Kypca, TOCKOJBbKY B KakOM-TO CMBICIE 3aJaéT IOCJIENOBATEIbHOCTD
u3yueHus wmartepuana. V3ydeHwe CTEnmeHHOHM, I[IOKa3aTeNbHOM, JiorapuPMUYecKoil u
TPUTOHOMETPUUYECKUX (DYHKIMI, MX CBOHCTB M TpaMKOB, MCIOJIb30BaHME (QYHKUUH JUIs
pelieHns 3ajad U3 APYrux Y4eOHbIX IMPEeIMETOB M pealbHOM KU3HU TECHO CBSI3aHO Kak C
MaTeMaTHYeCKUM aHAJIN30M, TaK M C pelIeHueM ypaBHEHMH M HepaBeHCTB. [Ipu 3Tom Gosbiioe
BHUMaHue ynensercss (GOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJIaMH 3aBUCHUMOCTH MEXIY
pasIMYHBIMM  BEJIMYMHAMM, HCCIIEOBaTh NOJIY4YEHHblE (YHKIUH, CTPOUTh WX TpaduKH.
Martepuan 3TOW coepKaTelbHON JIMHUM HAaleJieH Ha pa3BUTHE YMEHMM U HaBBIKOB,
NO3BOJISIOIIMX ~ BBIpAXKaTh 3aBUCHUMOCTH MEXJYy BeIMYMHAMH B  pazauuHoi  (opme:
AHAINTUYECKOW, Tpaduueckod U ciaoBecHOH. Ero wusyueHume crnocoOGCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHMI0O M  KOHKpPETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nnHusA «Havyana mMaTeMaTnueckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
paclIMpUTh KPYT Kak MaTeMaTU4YeCKUX, TaK M MPUKIAIHBIX 337a4, JOCTYIHbBIX 00yYaroumMcsl, y
KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh UCCIIEIOBATh M CTPOUTH I'paduKu (QYyHKIMHA, ONPEAesITh UX
HauOOJbIIME U HAaUMEHbBIINE 3HAYEHUS, BBIYUCIATD IJIOMAAU GUryp U 0oOBEMBI T€l, HAXOIUTh
CKOPOCTHM M YCKOpPEHMs mpoueccoB. JlaHHas coaeprkaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOCHMSI MaTeMaTHUYeCKUX MOJeJel peaJbHBIX CUTYyalllil, HaXO0XKJIeHUs
HAaWIy4lllero peuleHHs] B NPUKIATHBIX, B TOM YHCIE COLMAIBHO-DKOHOMHYECKHX, 3a/jayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHajnu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(opMaTbHO-IOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, (JOPMUPOBAHUIO YMEHUH DPACIO3HABATH
MPOSIBIIEHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE W HcKyccTBe. OOywarommuecs y3HaIOT O
BBIIAIOINXCSl PE3yJIbTAaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHUs MaTEMaTHKM Kak HayKH, U HX
aBTOpax.



CopepxarenbHO-MeTOANYECKaAsE TUHUS «MHOXeCTBa U JIOTMKa» B OCHOBHOM IOCBSIIICHA
AJIEMEHTaM TEOPUHU MHOKECTB. TeOpETUKO-MHOKECTBEHHbBIE IIPEICTABICHHS IPOHU3BIBAIOT BECH
KypcC LIKOJIbHONW MaTEeMaTHKU U IpeiaraloT Haubosiee YHUBEPCAIbHBIN SI3bIK, 00bEIUHSAIOIIUI
BCE paszeibl MaTeMAaTUKM U €€ MPWIOKEHUH, OHU CBS3bIBAIOT pa3HblEe MAaTEMaTUYECKUE
TUCIUIUIMHBL B eAuHoe 1enoe. [losToMy BaKHO 1aTh BO3MOXHOCTh HIKOJBHUKY MOHMMATH
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MaTeMAaTHKM M HCIOJb30BAaTh €ro s
BBIPAXXEHUS CBOUX MBICIICH.

B kypce «AnreOpa n Hadana MaTeMaTUYECKOTO aHAIN3a» MPHCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHUYECKOTO MOJEIMPOBAHUS, KOTOpPbIEe NMPU3BAaHBI CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MOJIeNIell peallbHBIX CUTYallui, UCCIEIOBAaHUS 3TUX MOJIENICH C MOMOIIBIO anmnapaTa aireopsl u
MaTeMaTUYeCKOT0 aHajlu3a M MHTEPHpPETAluu TOJYyYEHHBIX pe3yJbTaToB. Takue 3amaHus
BIJIETEHbl B KaX/Ibl M3 Pa3AEIOB IPOrpaMMbl, IOCKOJIbKY BECh MaTrepualnl Kypca IIMPOKO
UCIIOJNIB3YETCS Ul pelleHs MPUKIaIHbIX 3a1a4. [Ipu perienun peaabHbIX MPAKTHUYECKUX 3a/1a4
yyaligecs: — pa3BUBAlOT  HAONIOAATENbHOCTb,  YMEHHE  HAaxOJuTh  3aKOHOMEPHOCTH,
abcTparupoBarbCs, HMCIOJIb30BaTh aHAJOTHIO, 0000IIaTh M KOHKPETH3UPOBATH MpoOieMy.
JesarenpbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB PEIICHHS NPUKIAIHBIX 33]ad OPraHU3yeTcs B
mpolecce U3yueHus BCEX TEM Kypca « Anredpa v Havyaja MaTeMaTHYeCKOro aHaIn3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydyeOHOM MJ1aHe Ha U3y4eHHe Kypca anreOpbl 1 Hayall MaTeMaTHYeCKOTo aHalln3a Ha 6a30BOM
ypoBHe oTBoaUTCs 2 "aca B Henento B 10 kmacce u 3 yaca B Hemenmo B 11 kimacce, Bcero 3a ziBa
roja o0yuenust — 170 dacos.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia ¥ BbIYUCICHUA

Pammonaneubie uncna. OOBIKHOBEHHBIC U JIECATHYHBIE JPOOU, TPOIICHTHI, OECKOHEUHBIE
nepuoguyeckue  apobu. Apudmernueckue oOmepanMM € palUOHAIBHBIMU  YHCIaMH,
peoOpa3oBaHns YMCIOBBIX BbIpakeHUU. [IpumeHeHune apoOell M MPOLEHTOB IS pelIeHUs
MPUKJIAIHBIX 3a7ja4 U3 Pa3IMUHbIX OTpaciiel 3HAaHUHN U peaJIbHOM JKU3HH.

JeiicTButenpHbple uncia. PanuoHanbHble M HMppalUMoOHalbHbIE Yuciaa. ApupMeTHUYECKHe
olepanuu ¢ AeUCTBUTEIbHBIMU uuciamMu. [IpuOamkEéHHble BBIYMCICHUS, IPAaBUIa OKPYIJICHHS,
IPUKUIKA U OIIEHKA pPe3yJIbTaTa BEIYUCICHU.

Crenenp ¢ nenbiM nokazareneMm. CtannaptHas (Gopma 3amucu AeHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanue mnonaxonsmed Qopmbl 3amMcd  JEHCTBUTENBHBIX YHCEN JJIi pelleHus
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHbIX.

ApudmeTnueckuii KopeHb HaTypanbHOM cTeneHu. JleiicTBus ¢ apudmernyeckuMu
KOPHSIMHM HaTypajbHOW CTEIIEHH.

CuHyC, KOCUHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC
YHCIIOBOTO apryMeEHTA.

YpaBHeHHUsI M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPE0OpPaA30BAHHUS.

[IpeobpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUYECKHE
bopmyIbI.

VYpaBHeHHe, KopeHb YypaBHeHMs. HepaBeHcTBO, pelneHre HepaBeHCTBAa. Meroa
WUHTEPBAJIOB.

Pemenue nensix u JpoOHO-pallMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pewenne nppanuoHaIbHBIX YPaBHEHUN U HEPABEHCTB.



Pelienne TpUroHOMETPUYECKUX YPaBHEHUH.

[IpuMeHeHre ypaBHEHHMI M HEPABEHCTB K PEIICHUI0O MAaTEMaTUYECKHX 3aJad W 3aJad U3
pa3INyYHbIX 00JacTel HayKU U peasIbHOM JKU3HH.

DOyHKUUH U rPpadpuKu

Oynkus, crocoObl 3ananus Gyskiuu. ['paduk ynkiuu. Bzaumuo odparabie GyHKITHH.

Ob6nacTp ompeneneHuss © MHOXeCTBO 3HaueHu ¢pynkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOIOCTOSAHCTBA. UETHDBIE 1 HEUETHDBIE (PYHKITHH.

Crenennass GpyHKIHS C HATypaJbHBIM M LEJIBIM IMOKa3areneMm. EE cBoiicTBa u Tpaduk.
CgoiicTBa u rpaduK KOpHS N-0i CTETIICHHU.

TpuroHomeTpuyeckass OKpPYKHOCTb, OMNpPEICICHHE TPUTOHOMETPUUYECKUX  (DyHKIMIA
YHUCJIOBOr0 ApPryMEHTA.

Hauvana maTemMaTH4eckoro aHajamsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajjaHUs  IOcieqoBaTeabHOCTeH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckas W reoMeTpuueckas mporpeccud. beckoHeyHo — yObiBaroImas
reomerpuueckasi nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH T€OMETPHUECKONW IMPOTPECCHH.
®opmyra CIOXKHBIX IPOLEHTOB. Vcnonb30BaHME MPOTrpeccUM ISl PELICHMs peasIbHBIX 3ajad
IPUKIIATHOTO XapaKTepa.

MHo:KecTBa M JIOTHKA

MHoxecTBO, omnepanuu Haja MHOKecTBamH. [{uarpammbl Ditniepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmapara JUisi OMUCaHUsl peajbHbIX MPOLECCOB U SIBICHUW, MpU
pelIeHuN 3a/1a4 U3 IPYruX Y4eOHbBIX MPEeIMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BbIYUCICHUA

Harypanbnbie u nensie yncna. [Ipu3Haku AETMMOCTH LETbIX YHCEIT.

CreneHsb ¢ pallMOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTEICHH.

Jlorapudm yucina. JlecaTnuHble U HATypaJbHbIE JOrapu(MBbI.

YpaBHeHHUs M HEpABEHCTBA

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIICHH C PAllMOHAIIBHBIM IIOKA3aTEIeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl JUMHENHBIX ypaBHEHMH. PeleHue NpukiIaaHbIX 3a7ad C MOMOIIBIO CHUCTEMBI
JIMHENHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUM U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTHYECKUX 3a1ad U
3aJa4 U3 Pa3NUYHbIX 00JacTel HAYKU U peaslbHON KU3HH.

DyHKIUHN U TPaQUKH

Oynkuus. [lepuonnveckue  QyHkumu. [IpomMeXyTkM MOHOTOHHOCTH  (YHKIIMH.
Maxkcumymbl 1 MUHUMYMbI GyHKIUU. HaunOonbliee u HauMeHbliee 3HaueHue (YyHKUIUU Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TPaQUKU.

[Toka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U TpaUKH.

Hcnons3oBanue rpadukoB GyHKUIUN A peLICHUs] YpaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKUMH I MCCIEAOBAaHHS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 IPYTUX yYeOHBIX MPEAMETOB U PEATbHOM KU3HU.

Havana maTeMaTH4ecKOro aHaJmu3a



HenpepsiBable pyHKIIMU. MeTOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB.

[TpousBonHas Gpynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICT TPOU3BOTHOM.

[TponsBosHbIe 3n1eMEHTApHBIX (QYHKIMA. DOpPMYIIbl HaXO0XKIAEHUS MPOU3BOAHON CyMMBI,
IPOU3BEACHUS M YACTHOTO (DYHKITHIA.

[TprMeHeHne TPOU3BOIHON K UCCIEN0BAaHUIO (PYHKLIMH HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HaYeHNS (DYHKIIMU Ha OTpE3Ke.

[IpuMeHeHrEe NPOU3BOMHOM Il HAXOXACHHUS HAWIY4lIEr0 PEUICHHs B IIPUKIAIHBIX
3aaydax, s ONpeesieHUs] CKOPOCTH MPoIiecca, 3aJaHHOTro (GOpMYIIOi Uitk rpaduKkoMm.

[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX.

Wuterpan, ero reoMeTpudeckuii M (QU3MUECKUil CcMbICI. BplumcieHune HWHTErpana 1o
dbopmyne Hetorona—JleliOnuna.

IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuebHoro npeamera «MaTemaTtuka» JOJDKHO oOecredMBaTh JOCTHXKEHHE Ha
YpOBHE CpemHero ooOmero o0pa3oBaHUs CICAYIONIMX JUYHOCTHBIX, METalPEJIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Ppe3yJbTaThl OCBOCHHS MPOrpamMmbl yueOHoro mpeamera «MaremaTHKa
XapaKTEePU3yIOTCS:

['paxxnanckoe BocuTaHue:

c(OpPMUPOBAHHOCTBIO TIPAXKIAHCKOW MO3MLIMU OO0yYaromerocsi Kak akKTUBHOIO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOrO OOIIEeCTBa, MPEACTABICHUEM O MaTEMAaTHUECKUX OCHOBAX
(YHKIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SBJIEHUN, HpPOLEAYp TIpPa)IaHCKOro o0OIlecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLMATBHBIMU HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHHUEM.

ITaTproTHuecKoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON Ipa’KIaHCKOW MAEHTUYHOCTH, YBaKEHUS K MPOLLIOMY
U HACTOALIEMY POCCHUHMCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHXKCHHUAM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOM MATEMATHYECKOW IIKOJIbI, K MCIOJb30BAHUID ITHUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCITUTAHMUSL:

OCO3HAaHMEM JyXOBHBIX LIEHHOCTEH pocCHICKOro Hapoaa; CcpOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOrO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTH)KCHUN HAyKU U JIEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIAaJa B IOCTPOEHUE
YCTOMYHUBOTO OYIyIIEro.

DCTEeTU4ECKOE BOCIIUTAHUE:

JCTETUYECKHM  OTHOLIEHWEM K  MHpPY, BKIIOYAas  O3CTETUKY  MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajay, pEUIeHUH, pPacCyX ACHUH; BOCIPHUMMYHBOCTHIO K
MaTE€MaTUYECKUM aCTEKTaM Pa3IndHbIX BUJOB UCKYCCTBA.

Pu3nuecKoe BOCIIUTAHKE:

c(OpMUPOBAHHOCTBIO YMEHHS MPHUMEHSITh MaTeMaTH4YecKhue 3HaHUusS B HMHTepecax
3I0pOBOTO U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 37J0POBBIO
(3mopoBoe muTaHUe, cOaTaHCUPOBAHHBIA PEXKUM 3aHATHI U OTHbIXa, peryispHas dusnueckas
AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, NMPH 3aHATUSAX CHOPTUBHO-03/JOPOBUTEIILHON
JIEATEITBHOCTBIO.

TpynoBoe BocMTaHUeE:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTU TPYIO0JIOOUS; MHTEPECOM K DPA3IUYHBIM
chepam podhecCHOHATFHON ACSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON U €€ MPUIIOKEHUSIMH,



YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOp Oyaymiel mpodeccun U peaan3oBbIBaTh COOCTBEHHBIC
KU3HCHHBIC IIJIaHBI; TOTOBHOCTBIO H CHOCO6HOCTLIO K MaTcMaTHU4CCKOMY 06p3.30BaHI/IIO u
caMo00pa30BaHUIO Ha MPOTSHKCHUU BCEH JKU3HU; TOTOBHOCTBIO K AKTHBHOMY Y4YacTHIO B
pEIIeHNY IPAKTHYECKUX 3a/1a4 MAaTeMAaTUYECKON HAMPABICHHOCTH.

DKOJIOrH4YeCcKOe BOCITUTAHNUE:

C(bOpMI/IpOBaHHOCTbIO SKOJIOTHYECKOU KYyJbTYpPbl, INOHUMAHWCM BJIMAHUA COLHAJIIBHO-
SKOHOMHUYECKUX MPOIIECCOB HA COCTOSHHE MPUPOIAHONH M COIMAIBLHOW CpENIbl, OCO3HAHHEM
I00ATFHOTO — XapakTepa JKOJOTHMYECKHX  MpoOieM; OpUEHTAle Ha  [pPUMEHEHHE
MaTeMaTHYECKUX 3HAHWUHU Il PEHICHHS 3a/1a4 B O0JIACTH OKPYKAIOIICH Cpebl, MIaHUPOBAHUS
MOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MTOCJIEACTBHUM JJIsSI OKPYKAOLIEH CPE/IbI.

LleHHOCTH HAYYHOTO TO3HAHMSL:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLICCTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHYeCKOW HAayKu Kak chepbl
JeJI0BEYECKON JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHUA U 3HAYMMOCTHU IJId pa3BUTHUA LUBHUIIN3AlUU,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTUKH M MAaTEeMaTUYeCKOH KyJIbTYpOiHl KakK CpPEICTBOM IO3HAHUS
MHpPa; TOTOBHOCTBIO OCYIIECTBISATH IPOCKTHYIO ¥  HUCCIICOBATEILCKYIO JICATEIHHOCTh
WH/IMBUYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yabTaThl OCBOGHHS POrpaMMbl yueOHOro npenmMeTa «MaremaTuka»
XapaKTepU3yIOTCS  OBJIAJICHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHLIMU  OelicmEUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCAIbHOIMU — Pe2VIAMUGHbIMU
0eticmeusmMu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00Y4arowuxcs (0c6oeHue Memooo8 NO3HAHUS OKPYICAIOWe20 Mupd;
npUMeHeHUe 102UYeCKUX, UCCIe008aMeNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuet).

bazoBrle mornueckme AeMCTBHUS:

® BBIBISTH M XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKUM MATEMaTH4YECKHMX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEeXIy MOHATUAMH; (HOPMYIUPOBATH OIpPEEIICHUS MOHATUH;
YCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KJIacCU(PUKAIMU, OCHOBAHUS JIJIsl 00001eHus
Y CPaBHEHUS, KpUTEPUU MIPOBOJIUMOTO aHAIN3A;

e BOCIPUHMMATH, (POPMYJIMPOBATh U MPeOOPa30BBIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IINE; YCIOBHbIE;

® BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3H U POTUBOPEUHs B (haKTax,
JAHHBIX, HAOMIOACHMSIX W YTBEPKACHUSX; IpenjgaraTb KpUTEPUM JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€TYKTHUBHBIX M WHAYKTHBHBIX
YMO3aKIIYeHUH, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENILHO JOKa3aTebCTBA MaTEMaTHUECKUX YTBEPKACHUM (TIpsSMBbIe
U OT TPOTUBHOIO), BBICTpPAUBaTh apPryMEHTAIMIO, MPHUBOAMTH NPUMEPH U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJIBL;

e BbIOMpaTh cnocob penieHus y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAALINNA ¢ YYETOM CaMOCTOSATENIBHO BBIAEICHHBIX
KpUTEPUEB).

ba3oBble uccienoBarenbCckue JeMCTBUS:

® CNOJB30BaThb  BONPOCHI  KAaK  MCCIENOBAaTENIbCKUM  MHCTPYMEHT  IO3HAHUS;
(dbopMyIIHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTUBOpEUHE, MPoOIeMy, yCTaHABIUBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3ULHUIO,
MHEHHUE;



® [IPOBOJUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0BAHUE 110
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBeKTa, SBJICHHUS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXAy 00bEKTaMU, ABJICHUSIMHU, IIPOLIECCAMU;

® CaMOCTOATENBHO  (hopMyaupoBaTh O0OOIIEHHMS M BBIBOJABl 0  pe3yJibTaTam
NPOBENEHHOTO HAOIIOCHHS, UCCIIEAOBAaHUS, OLEHUBATD JIOCTOBEPHOCTh MOJIYYCHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHHMIA;

® [IPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE IPOLIECCA, a TAKXKE BBIIBUIATh IPEATIONI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ota ¢ nuadopmanueii:

® BBUIBJIATH AeULUTH HHPOPMALUY, TaHHBIX, HEOOXOIUMBIX JUIsI OTBETa HA BONPOC U
JUIsl pELIEHNUs 3a1a4H;

e BpIOMpaTh HMHPOPMAIMIO W3 HWCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS;

® CTPYKTYpPHpOBaTh HWHPOPMALMIO, TNPEACTAaBIATH €€ B pas3auyHbiXx  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

e OIICHUBaThb HAJEKHOCTh HMH(GOPMALMM [0 CaMOCTOSITEIbHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHnvle Oelicmsus, 00ecneyusaom cQopmuposaHHoCb

COYUATILHBIX HABLIKOG 00YUAIOUJUXCAL.

Oo0wenue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYXIEHHUS B COOTBETCTBUU C YCJOBUSMHU H LEISIMHU
oOIIeHus; SCHO, TOYHO, I'PAaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M
IUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a1a4i, KOMMEHTHPOBATh
HOJIyYEeHHBIH pe3yJIbTar;

e B X0J€ 00CYX/IeHUs 3aJ[aBaTh BOIPOCHI IO CYILECTBY 00CYKJaeMOil TeMbl, TPOOIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh WJAEW, HAICJIEHHbIE HAa TOUCK pELIEHUs;
COMOCTABJIATh CBOU CYXKIEHUS C CYXICHMSIMHM JPYIMX YYacCTHUKOB JUaJIOra,
0oOHapy»XUBaTh pa3jIMyuue U CXOJCTBO MO3UIIMIL; B KOPPEKTHOM hopme popMyIupoBaTh
pa3HOrIacHsi, CBOM BO3PAKEHUS;

® [IPEACTaBIATH PE3YJbTaThl PEIIEHUS 3a7aydd, YKCIIEPUMEHTA, UCCIEIOBAHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Y4YETOM 3ajqad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyAHUYECTBO:

® [IOHMMAaTh U HUCIOJIb30BaTh MPEUMYLIECTBA KOMAaHAHONW W WHIUBUAYaJIbHONU pabOTHI
OpU pelIeHUH Y4YeOHbIX 3a/ay; HNpPHUHUMATh Ieb COBMECTHOM JeATeNbHOCTH,
IUIAHUPOBAaTh OPraHM3allMI0 COBMECTHOM paboThl, pachpenenartb BHAbI padoT,
JIOTOBAapHUBAThCS, OOCYXKJaTh MPOLIECC M pe3ylibTaT paboThl; 0000IaTh MHEHHS
HECKOJIBKHX JIOJIEH;

® y4acTBOBAaTh B IPYNIOBBIX Popmax padboThl (00CykAeHUS, OOMEH MHEHHI, «MO3TOBbIE
IITYpPMBl» W MHBIE); BBINOJHATH CBOI YacTb pPabOThl M KOOPAMHMPOBATH CBOHU
JNEeNCTBUS C IPYTMMH YWiIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJa B 00U
HPOAYKT 10 KPUTEPHUSM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom hopmuposanue CMvlci08bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3zanus:

COCTABIIATh IJIaH, AJTOPUTM pelIeHHs 3aJaud, BbIOMpPATh CIIOCOO peleHHs ¢ y4EToM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATENBHOM pEe(PIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pE3yJIbTaToOB; BIAACTh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOLEecca M pe3yJbTaTa PELIEHUS MaTeMaTHYeCKON
3a/1a4y;

® [PEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JI€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWJEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3ylbTaTa LEIH W YCJIOBUSAM, OOBACHATH TNPHYUHBI
JOCTMDKEHUSI WJIM HEIOCTUKEHUs pPe3yJbTaTOB JEATENbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoeHne yueOHOro Kypca «AnreOpa W Hayaia MaTeMAaTUYECKOTO aHaln3a» Ha YPOBHE
CpeaHero ooIiero oopa3oBaHus JODKHO O0ECIICUYMBATh JOCTHIKCHHE CIICIYIONUX MPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJILTATOB:

10 KJIACC

Yuciia ¥ BbIYMCICHHSA

OnepupoBaTh HOHATUSAMM: PALMOHAIBHOE U JIEHCTBUTENBHOE YMCIO, OOBIKHOBEHHAs U
JeCATUYHAsSL APOOB, IPOLIEHTEHI.

BeimonHATe apudmernyeckue OINepalud ¢ PaUOHAIBHBIMU M J€HCTBUTEIBHBIMU
YHUCJIAMHU.

BbinonHATe npuOMMOKEHHBIE BBIYMCICHUS, MCIIOJIB3Ysl IMpaBWiIa OKPYIJIEHUs, JeJaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUM.

OnepupoBaTh HNOHATHAMM: CTENEHb C LEJbIM TOKa3aTesleM; cTaHAapTHas (Gopma 3amnucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HAaTYpaJbHOM CTENEHM; HMCIIONb30BaTh MOAXOASIYI0 (hopmy
3alMCH JEHCTBUTEIBHBIX YNCEN ISl PEIICHUS TPAKTUYECKUX 33Ja4 U IPEJICTABICHUS JaHHBIX.

OnepupoBaTb MNOHATHUAMHU: CHHYC, KOCHHYC U TaHITE€HC [POU3BOJBHOIO  YIJIA;
UCIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIUH.

YpaBHeHusI U HepaBeHCTBA

OnepupoBaTbh NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PAllMOHAIBHOE,
UppaLMOHATIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YPaBHEHUE;

BeimonuATe  mpeoOpa3oBaHMs ~— TPUTOHOMETPUYECKMX  BBIDOKEHMM W pemiarh
TPUTOHOMETPUUECKHUE YPAaBHEHUS.

BeinonHATe npeobpa3zoBaHus LETBIX, PAllMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PALIHOHAIBHBIX U UPPALMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

[TpyuMeHsATh ypaBHEHMsI U HEPABEHCTBA JUISl PELICHUS MaTeMaTUYeCKUX 3a/1ad U 3a4ad U3
pa3INyYHbIX 00JacTel HayKH U pealibHOM JKU3HU.

MogenupoBaTh peajbHblE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKECHHUS,
YPaBHEHMsI, HEpPaBEHCTBA II0 YCJIOBUIO 3a/a4yM, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DyHKIUHN U TPadUKH

OnepupoBaTh MOHATUAMH: (YHKLHS, CIIOCOOBI 3a1aHus (PYHKIIMH, 001aCTh ONpeaeIeH s
¥ MHOYKECTBO 3HaU€HUHN QYHKINH, IpadUK QYHKIMH, B3aUMHO OOpaTHbIE (PYHKIINH.

OnepupoBaTb MOHATUAMH: YETHOCTb W HEYETHOCTh (YHKIMH, HyIH (QYHKIIHH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBate rpaduky GyHKIMHA U1 peleHns ypaBHEHUH.



Ctpouth W yuTaTh Tpa@uKu JTUHEHHON (YHKIIMH, KBaJIpaTUIHOW (PYHKIIUH, CTEIIEHHOMN
(YHKLIHU C LENBIM ITOKa3aTeNeM.

Hcnonws3oBath rpaduxu GyHKIUN Ui MCCIEIOBAaHUS IMPOLIECCOB M 3aBHUCUMOCTEH Mpu
pelIeHNH 3aJad U3 JAPYruxX y4eOHbIX NPEIMETOB M pealbHOW JKM3HM; BBIpaXaTh (opMyiIaMu
3aBHCHUMOCTH MEXKYy BEJIUYHHAMHU.

Havyana maTeMaTH4ecKOro aHajimu3a

OnepupoBaTh MOHATHUSMH: TOCJIEI0BAaTEILHOCTb, apupMeTHUecKas U TeoMeTpuyecKas
IIPOIPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOLIasi TeOMETpUYECKasi MPOrpeccus, cymma
0eCcKOHEUHO yOBbIBaIOIIEH reOMETPUIECKOM MPOTPECCHH.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMHU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATEIBHOCTEN U IPOrPECCUil Ui PEIICHUs pealIbHbIX
3aJa4 MPUKJIAIHOTO XapaKTepa.

MHoskecTBa U JIOTHKA

OnepupoBaTh NOHATUSAMU: MHOXKECTBO, OII€paIlUi HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar /sl ONMCaHUs peallbHbIX IPOLECCOB
U SIBJICHU, IPU PEILICHUU 33124 U3 JPYTUX YYEOHBIX MIPEIMETOB.

OnepupoBaTh NOHATUSAMU: OINIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciia 1 BLIYUCICHUSA

OnepupoBaTb MNOHATHSAMM: HATypaJbHOE, LEJIOE YHUCIO; MCIONb30BaTh IIPU3HAKU
JEJIAMOCTH LIEIIBIX YHCEI, PA3JI0KCHUE YUCIIa HA IIPOCTBIE MHOKUTENHN I PEIICHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapU(pM YKcIa, JECITUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHHUs M HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHH M NpeoOpa3oBaHUs BBIPAKEHUH; ONEpUPOBATH
NOHATUSAMU: IIOKA3aTelIbHOE YPAaBHEHUWE U HEPABEHCTBO;, pEIIAThb OCHOBHBIE  THIIBI
IIOKa3aTeJIbHBIX YPAaBHEHHUI U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHWM, COJAEpXKALIUMX JOrapu(Mbl; ONEpPUPOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX ypaBHEHUN 1 HEPABEHCTB.

Haxonuts pemenus NpocTenimmnx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JINHENHBIX YPAaBHEHUHN U €€ pPEIICHHE; UCII0JIb30BATh
CHUCTEMY JINHEVHBIX YPABHEHUM NI PEIICHMS] IPAKTUYECKUX 3aa4.

Haxoauts pemeHust NpocTeNIINX CUCTEM M COBOKYITHOCTEM PallMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB.

MogenupoBaTh peajbHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKECHHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBUIO 3aJ]a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DyHKIUHN U TPaQUKH

OnepupoBaTh MOHATUSAMH: MEpUOANYECKas (QYHKIHUSA, TMPOMEKYTKH MOHOTOHHOCTH
GYHKIUHM, TOYKU 3KCTpeMyMma (YHKIMH, HauOoJblllee U HauMeHbllee 3HaueHus (QyHKUIMU Ha
POMEXYTKE; NCIOIb30BATh UX JJIsl UCCIIEOBaHUS (PYHKIUH, 3aJaHHOH rpa)uKkoM.

OnepupoBarb  NOHATUSAMM:  TpadUKH  TOKa3aTeNbHOM,  Jorapudmuueckoil u
TPUTOHOMETPUUYECKUX (PYHKIHUI; n300pakaTh UX Ha KOOPIAUHATHOM INIOCKOCTH U UCIOJIB30BATh
JUISl pEILICHUs] YPaBHEHUW U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpapuKd JUHEWHBIX YpaBHEHUH U
WCITOJIB30BAaTh UX JUUIS PEIICHHS CUCTEMBI TUHEHHBIX YPABHEHUM.



Hcnonb3oBarh rpaduku GYyHKIHA A1 WCCIIEIOBAHUS TMPOIECCOB W 3aBUCUMOCTEH U3
JIPYTHX Y4EOHBIX TUCIUTLINH.

Hauyana maTeMaTHuyeckoro aHajimusa

OnepupoBarh  MOHSATHSIMH:  HENpPEpbIBHAS  (QYHKIWS;  MPOW3BOAHAS  (YHKIIUY;
UCIIOJIb30BaTh T€OMETPUUYECKUIN U PU3NYECKUIT CMBICI TPOU3BOIHOM ISl pEIICHUs 3a/1a4.

HaxomuTe Nmpou3BOJIHBIC 3JIEMEHTAPHBIX (YHKIUH, BBIYUCIATH MPOU3BOJHBIC CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOWM3BOJHYIO IS HWCCIEIOBaHHWS (YHKIIMM HA MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIIEI0BAHUS K TOCTPOCHUIO IPa(PUKOB.

Hcrnonb3oBaTh MPOM3BOAHYIO JJII HAXOXKACHUS HAWIYUILIEro PEIICHUs B MPUKIAIHBIX, B
TOM YHUCJIE€ COLIMANIbHO-OKOHOMHUYECKHUX, 3a/1a4ax.

OnepupoBaTh NOHATHUSIMHU: MEPBOOOpA3Hasi U WHTErpaj; MOHUMATh I€OMETPUUYECKUN U
buznyecKkuilt CMbICT UHTETrpaa.

HaxomuThs mepBooOpa3HbIe AJIEeMEHTApPHBIX (YHKIUH; BBIYHCISATH HHTErpal 1o Gopmyiie
Herorona—Jleliouuma.

Pematpr nmpuKiIagHbie 3aa4d, B TOM YHCIE CONHAIBLHO-3KOHOMUYECKOTO H (PU3NIECKOTO
Xapakrepa, CpeICTBaMHU MaTEMaTHUECKOT0 aHalln3a.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC

KoJsmmyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaesioB (undposbie) HanpasJ/ieHusi 1eiTeJIbHOCTH B COOTBETCTBUM
n/n U TeM MPOrpaMmbl Bcero Kontposnuere oOpa3oBaTre/ibHbIE ¢ paGoueii nporpaMMoii BOCHUTAHUS
padoThI pecypebl
[IpuBneyeHne BHUMaHUSI yUaIIUXCS K
LIEHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha ypOKax
MHoOXecTBa palmOHAIbHBIX SBJIGHUM, OPTaHU3alIMIO UX pabOTHI C
W JIEMCTBUTEIIBHBIX YUCET. 14 1 https://edu.skysmart.ru/ = moay4aemoii Ha ypoKke CONUAILHO 3HAYUMOIH
PanuonansHble ypaBHEHUS U - CKaiicmMapT.py nH(popManen — THUIIUUPOBAHUE €€
HEpaBEHCTBA 00cy>XIeHUs!, BBICKa3bIBAHUSI YUALTUMUCS CBOETO
MHEHHUS TI0 €€ TIOBOY, BRIPAOOTKH CBOETO K HEl
OTHOLLICHHUS.
[IpuBneyeHne BHUMaHUs y4yaluxcs K
[IEHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha ypoKax
SIBIIGHUH, OPTaHU3ALINIO UX PaOOTHI C
OyHKIUU 1 rpaduKu. https://edu.sk = N
ps://edu.skysmart.ru/ = mosyuaeMoii Ha ypoKe COI[HaIbHO 3HAYNMOMN
CTemners ¢ ues 6 - CKalicMapT.py uH(popMaliel — MHUIIMUPOBaHUE e
MoKa3aresiem
00CyXIeHUs1, BEICKa3bIBAaHUS yUAITUMHUCS CBOETO
MHEHUS TI0 €€ TIOBOAY, BRIPAOOTKU CBOETO K HE
OTHOIIICHUS.
[IpuBneyeHne BHUMaHUSI yUAIIUXCS K
LIEHHOCTHOMY aCIIEKTYy U3y4aeMbIX Ha ypoKax
ApudmeTndeckuii KopeHb SIBJIGHUHM, OPTaHU3alIMIO UX PabOTHI C
N—oii cTeneHu. 18 1 https://edu.skysmart.ru/  momy4aemoii Ha ypoKe COIMaIbHO 3HAYUMO
UppannonanbHbie - CKaiicMapT.py nH(popMaluenn — THUIUUPOBAHHE €€
YpaBHEHUS U HEPABEHCTBA 00Cy>XIeHUs!, BBICKa3bIBAHUSI YIALTUMUCS CBOETO
MHEHHSI 110 €€ TTIOBOJTY, BRIPAOOTKH CBOETO K HEH
OTHOILICHUS.
DopmyIsl https://edu.skysmart.ru/ [IpuBnedeHrne BHUMaHUs y4aluxcs K
TpuronoMerpuu. Tpuronome 22 1 LIEHHOCTHOMY aCIEeKTYy U3y4aeMbIX Ha ypoKax

TPUYECKHE YPaBHEHUS

- CKalcMapT.py

SBJICHUHM, OPTaHU3ALIMIO UX PabOTHI C



https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/

MOJIYy4aeMOM Ha YPOKE COLMAJIbHO 3HAYMMOM
uH(popMalel — MHUIUUPOBAaHUE €€
06Cy)K,HeHI/I$I, BBICKA3bIBAHHA YYallIUMHUCA CBOCTO
MHEHUS TI0 €€ TOBOAY, BRIPAOOTKU CBOETO K HEil
OTHOIICHHUA.

[TocnenoBaTenbHOCTH U
HpOrpeccuu

[ToBTOpenue, o6odIIEHUE,
CHCTEMAaTH3alMs 3HaHUH

https://edu.skysmart.ru/

- CKaiicmMapT.py

https://edu.skysmart.ru/

- CKalcMapT.py

[IpuBrevyeHre BHUMaHUsI yYaIuxcst K
[ICHHOCTHOMY aCIEKTy M3Yy4aeMbIX Ha YPOKax
SIBJICHHIA, OPTaHU3AIMIO UX paboTHI C
HOJTy4aeMOil Ha yPOKE COLUAIbHO 3HAYMMOMN
uH(popMaIKeil — MHUIIMUPOBAHUE €¢
00CYK/ICHHS1, BRICKA3bIBAHUS YUAIIMHUCS CBOCTO
MHEHHUS 110 €€ MMOBOJLY, BBIPAOOTKH CBOETO K HEl
OTHOILICHUSI.

ITpuBieueHre BHUMAHUS y4alIuXxcs K
LIEHHOCTHOMY acCIEKTy U3y4aeMbIX Ha ypoKax
SIBJICHUH, OPraHU3aI1Io0 X paboThI ¢
MI0JIy4aeMO Ha ypOKe COLIMaIbHO 3HAYUMOM
uHpopManrel — THULIMUPOBaHHE e
00Cy>XJIeHUS, BBICKA3bIBAHUSI YUALIUMUCS CBOETO
MHEHHUS T10 €€ MOBOJTYy, BBIPAOOTKH CBOETO K HEil
OTHOIIEHHSI.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68



https://edu.skysmart.ru/
https://edu.skysmart.ru/

11 KJIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbIE
Haumenosanue
Ne (uugposbie) HanpagJieHus 1esiTeJJbHOCTH B COOTBETCTBHH C
pa3aesioB U TeM KoHTpoJibHbIE - #
n/n Bcero o0pa3oBaTre/ibHbIE padoueii mporpaMMoii BOCIIUTAHUSA
MPOrpamMmbl padoThI
pecypcsl
Crenens ¢
[IpuBneyeHne BHUMaHUS y4YalIuXcs K IEHHOCTHOMY
palnoHaIbHBIM =
aCMeKTy M3y4YaeMbIX Ha ypOKax sBJICHUMN, OPraHU3aLUIo
HTORASATCIICM. uX paboThI C MOTyYaeMOl Ha YPOKE COIUAIBHO
[ToxazaTenpHas https://edu.skysmart.ru/ paboT Y 1 Hayp
12 1 » 3HaYUMOM MH(pOpMaLMel — MHULIMMPOBAHUE €€
byHKIHS. - CKalicMapT.py
00CyKJIeHUS, BBICKa3bIBAHUS YUALTUMUCS CBOETO
Iloka3aTenbHbIe .
MHEHHUS 110 €€ MOBOAY, BBIPaOOTKU CBOETO K HEH
ypaBHEHUS U
OTHOLLEHUS.
HEPAaBEHCTBA
[IpuBneueHne BHUMaHMs y4aluxcs K IEHHOCTHOMY
Jlorapudmuueckas aCIEKTy M3Y4YaeMbIX Ha ypOKax SIBJICHUM, OPraHU3aI1Io
HKIUS. UX paboThI C OJy4YaeMOH Ha ypOKe COLUaIbHO
ymx https://edu.skysmart.ru/ panboTe Y 1 Hayp
Jlorapudmuueckue 12 cKalCMADT 3HaUYUMOM HH(pOpMaLel — THUIIUMPOBAHUE €€
ypaBHEHUS U pT-py 00Cy’KJI€HUS, BBICKAa3bIBAHUS YUALTUMUCS CBOETO
HEPABEHCTBA MHEHHS IO €€ NMOBOJY, BBIPAOOTKH CBOETO K HEl
OTHOIIECHHUS.
[IpuBneueHne BHUMaHMS y4aluxcs K IEHHOCTHOMY
Tpuronomerpuueckue aCIEKTy M3y4YacMbIX Ha yPOKaXx SBJICHUMN, OPTraHU3ALHIO
HKIIUHU U UX uX paboThI € OJy4YaeMoOi Ha ypoKe COLUaIbHO
Pymx https://edu.skysmart.ru/ paboTe Y 1 Hayp
rpauKy. 9 1 cKAlCMADT 3HaYMMOi HH(popMaIel — MHUIIMMPOBAaHHUE €€
Tpuronomerpuyeckue PT-pY 00CyKJI€HUS, BBICKa3bIBAHUS YUALTUMHUCS CBOETO
HEPABEHCTBA MHEHHS T10 €€ TIOBOJY, BEIpaOOTKH CBOETO K Hel
OTHOIICHHUS.
[IpuBneueHne BHUMaHMs y4aluxcs K IEHHOCTHOMY
aCMeKTy M3y4YaeMbIX Ha ypOKax SIBJICHUN, OPraHU3alHIo
[TpounsBoaHas. . o
orMeHOHHE 24 1 https://edu.skysmart.ru/ = ux paboTHI ¢ MOTyYaeMOii Ha YPOKE COIIATIBHO
P . - CKalcMapT.py 3HaYMMOM HH(poOpMaLel — MHULIMMPOBAHUE €€
MIPOU3BOTHOM

00CyKJIeHUS, BBICKa3bIBAHUS YYAITUMUCS CBOETO
MHEHHUS 10 €€ TIOBOJTY, BEIPaOOTKH CBOETO K Hel



https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/

OTHOLICHUA.

WHurerpan u ero
IIPUMEHEHHUS

https://edu.skysmart.ru/
- CKaiicMapT.py

[IpuBneuenne BHUMaHMs y4aluxcs K IEHHOCTHOMY
aCMeKTy M3y4YaeMbIX Ha ypOKax SIBICHUN, OPraHU3alIHIO
ux paboThI ¢ TOTYYaeMOM Ha YPOKE COLUAIBHO
3HaYUMOM HH(pOpMaLel — MHULIMMPOBAHUE €€
00CYX/IeHUS, BRICKa3bIBAHUS YYAITUMHKCS CBOETO
MHEHHUS 10 €€ TIOBOJTY, BEIPAaOOTKH CBOETO K Hell
OTHOIIECHHUS.

6 CucreMsl ypaBHEHUH

12

https://edu.skysmart.ru/
- CKaiicMapT.py

HpI/IBJIe‘IeHI/IC BHUMAaHUA y4alllUXCAd K HCHHOCTHOMY
acIeKTy M3y4aeMbIX Ha ypOKax sIBJI€HUI, OpraHn3aIuio
UX paboThI € OJy4YaeMOU Ha ypOKe COLUaIbHO
3HaYMMO HH(popMaIel — MHULIMHPOBAaHHUE €€
O6CY)KI[6HI/I$I, BBICKA3bIBAHUA YYallIUMHCA CBOCTO
MHEHHMS I10 €€ MOBOJLY, BEIpaOOTKH CBOETO K Hel
OTHOIICHUA.

HarypanbHble u
LEJIbIE YNCIIA

https://edu.skysmart.ru/
- CKaiicMapT.py

HpI/IBJIe‘IeHI/IC BHUMAaHUWA y4alllUXCAd K HICHHOCTHOMY
aCIEeKTy M3Y4YaeMbIX Ha ypOKax SIBIICHUM, OpraHU3aI1io
UX pabOTHI € MOYyYaeMOM Ha YPOKE COIIHAIBHO
3HaUYMMOM HH(pOpMalLel — THUIIUMPOBAHUE €€
O6Cy>KI[CHI/I$I, BBICKA3bIBAHUA YYAIIUMHCA CBOCTO
MHEHHUS TI0 €€ TIOBOJTY, BEIPAOOTKH CBOETO K HEll
OTHOIICHUA.

[ToBTOpEHME,
000011IeHHE,
CHCTEMAaTH3allHs
3HAaHUMN

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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102

https://edu.skysmart.ru/
- CKaiicMapT.py

[IpuBieyeHne BHUMaHUS y4YalluXcs K EHHOCTHOMY
aCIIEKTy M3Y4YaeMbIX Ha ypOKax SIBJICHUM, OPraHU3aL1I0
ux paboThI ¢ OJTy4aeMOM Ha YpOKe COLMAIBHO
3HaYUMOM HH(popManuel — MHULIMMPOBAHUE €€
00CYX/IeHUs, BHICKA3bIBAHUS YUAITUMHCS CBOETO
MHEHHUS 10 €€ TIOBOJTY, BEIpaOOTKH CBOET0 K Hell
OTHOILLEHUS.



https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/
https://edu.skysmart.ru/

IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosmuecTBo
Ne ni/m Tema ypoka YACOB
Bcero

1 MHOKeCTBO, Onepalu HaJl MHOXKecTBaMu. [{narpammbl Ditnepa—Benna 1
2 Pannonanpubie uncia. OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH, TPOLICHTHI, 0ECKOHEUHBIE TIEPHOIUNIECKHUE TPOOH 1
3 Apudmernueckue onepanum ¢ paluoHaIbHBIMU YHCIAMHU, IPE0Opa30BaHMsl YMCIOBBIX BhIPaKEHUH 1
4 [Ipumenenue nqpobeit ¥ NPOLEHTOB JUIsl pellIeHNs IPUKIAIHBIX 3a7au U3 pa3IMuHbIX OTpaciiell 3HaHUH U pealIbHOM JKU3HU 1
5 [Ipumenenue nqpobeit ¥ MPOLEHTOB JUIsl pelIeHUs IPUKIAIHBIX 3a]a4 U3 Pa3IMUHbIX OTpaciiell 3HaHUHN U pealbHOM JKU3HH. 1

Pemenue 3amau
6 JeiicTBuTenpHble yncia. PannonanbHble U HppallMOHAIbHBIE YUCIIA 1
7 Apudmerndeckue onepanum ¢ AUCTBUTEIbHBIMI YHCIaMU 1
8 [TpubinxEHHBIE BEIYUCICHHS, IPABUJIA OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BbIUMCIICHUI 1
9 ToxnecTBa U TOXK/IECTBEHHbIE ITPeoOpa3oBaHus 1
10 VYpaBHeHME, KOPEHb YPABHEHHUS 1
11 HepaBeHcTBO, pelieHre HEpaBeHCTBA 1
12 MeTo/1 HHTEPBAJIOB 1
13 Pemenue nenbix ¥ IpoOHO-pallMOHAIBHBIX YPABHEHUN U HEPABEHCTB 1
14 KOHTpOJ'II)Ha'l'SI pabota no Teme "MHOXeCTBa pallMOHAIILHBIX U IEHCTBUTENBHBIX YKcell. PaninoHanbHble ypaBHEHUS U 1

HEPABEHCTB
15 @yHKIMS, cr1oco0bl 3a1aHus QyHKIUMU. B3auMHo oOpaTHble QYyHKIIUU 1
16 ['paduk pynkunu. O61acTh onpeneraeHust U MHOKeCcTBO 3HaueHud ¢pyHkuuu. Hynu ynkiuu. [IpoMexyTku 3HaKOIOCTOSIHCTBA 1
17 YérHble U HeYETHBIE PYHKIINU 1
18 Crenens ¢ menbiM okaszareneM. CtanmaptHas Gopma 3armucu TeHCTBUTEIIBHOTO YUCIa 1
19 Hcnonp3oBanue noaxozsieid (opMbl 3alIUCH JIEHCTBUTENIbHBIX YHCET 7Sl peLIeHHs MPAKTUYECKUX 3a/1ad U MPeICTaBICHUS 1

JTAHHBIX
20 CrenenHast (yHKIHMS C HaTypaJIbHBIM U LIEJIbIM MoKa3aTeneM. E€ cBoiicTBa u rpadux 1
21 ApudmeTnueckuii KOpeHb HaTypaJbHOU CTENEHH 1
22 Apudmerndeckuii KOpeHb HATYpaJbHOM CTeTIeHH. Penenne mpakTHYecKuX 3a1a4d 1




23

CBoiicTBa apu(hMETHUECKOT0 KOPHS HATypalbHOM CTEIIEHU

1
24 CoiicTBa apu(hMETHUECKOr0 KOPHS HATypaJbHOH cTeneHu. Pemenne mpakTHuecKux 3aaay 1
25 CoiicTBa apu(MeTHUECKOr0 KOPHS HaTypaibHOH crenenu. Ilposepounas pabora 1
26 JeiicTBus ¢ apuMeTHIeCKUMHU KOPHIMH N—O0ii CTeneHn 1
27 JeiicTBus ¢ apuMeTHIECKUMHU KOPHSIMH N—0ii cTeneHu. Penienne npakTHUIecKuX 3aaa4 1
28 HeticTBus ¢ apudMeTnuecKUMHU KOpHSIMU N—oi creneHu. [IpoBepounas padora 1
29 JeticTBus ¢ apudMeTHUIeCKUMHU KOPHSAMHU N—oM cTenenu. Pemenue 3amau 1
30 JeiicTBus ¢ apudmMeTHUeCKUMH KOPHSIMH N—oii ctenieHn. CamocTosiTenbHas padoTta 1
31 Penienue uppanuoHanbHbIX YpaBHEHUIN U HEPABEHCTB 1
32 Penienue uppanmoHanbHbIX YpaBHEHUH U HEpaBeHCTB. PellleHne npakTHuecKux 3aaad 1
33 Penienue uppanmoHanbHeIX ypaBHeHUH U HepaBeHCTB. [IpoBepounas paboTa. 1
34 Pemrenne nppanimoHaIbHBIX YPaBHEHHUN U HEpaBEHCTB. Penienue 3anaq 1
35 Pemenune uppannoHaibHbIX ypaBHEHUN U HepaBeHCTB. CaMocTosTenbHas paboTa 1
36 CoiicTBa u rpaduk KOpHS N-0if cTeneHn 1
37 CaolicTBa U rpaguK KOpHsI N-oii cTeneHu. Peenne npakTuyeckux 3ajad 1
38 KonTposabHas pabora no Teme "Apudmernueckuil KopeHb N—oii ctenenu. MpparmonanbHble ypaBHEHUSI U HEpAaBEHCTBA" 1
39 CuHyc, KOCHHYC ¥ TaHTE€HC YUCIIOBOTO apryMeHTa 1
40 CuHyc, KOCHHYC U TaHT'€HC YMCIIOBOrO apryMeHTa. Perienue 3aiau 1
41 ApPKCHHYC, apKKOCHHYC U apKTaHI'€HC YMCIOBOTO apryMeHTa 1
42 ApKCHHYC, apKKOCHHYC ¥ apKTaHI€HC YHCIIOBOTO aprymenTa. Pemenue 3agau 1
43 TpuronomeTrpuyeckas OKpy>KHOCTb, OIIpe/Ie/IeHUe TPUTOHOMETPUUYECKUX (DYHKIIMN YUCIOBOTO apryMeHTa 1
44 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPe/IeNICHHE TPUTOHOMETPUYECKUX (PYHKILUI YHUCIOBOrO aprymMenTa. Pemenue 1

NPaKTUIECKHX 3a/1a4

45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
46 OcHOBHBIE TpUTOHOMETpUYEcKUe hopMyJbl. Pelienrne npakTHYeCcKuX 3a1a4 1
47 OcHoBHBIE TpUroHOMeTpuUeckue popmyssl. [IpoBepounas padora 1
48 OcHoBHBIE TpUroHOMeTpudeckue popmyJbsl. CamocTosTeNbHAs paboTa 1
49 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIpAXKEHUH 1
50 [IpeobpazoBaHue TPUTOHOMETPHUUECKUX BbIpaKeHUH. PellieHne npakTHUIecKux 3aaa4 1




o1 [IpeobpazoBanne TPUTOHOMETPUUECKUX BbIpakeHui. [IpoBepounas paborta 1
52 [Ipeobpa3oBaHyne TPUrOHOMETPUUECKUX BhIpakeHUM. Perienue 3anau 1
53 [IpeoOpa3oBaHKe TPUTOHOMETPHUECKUX BhIpakeHuid. CaMocTosTenbHas padboTa 1
54 PemieHne TpUroHOMETpUYECKUX YPaBHEHUN 1
55 Pemienne TpuroHOMETpU4ECKUX YpaBHEHHUN. PellieHne nmpakTuueckux 3aaad 1
56 Pemenue Tpuronomerpudeckux ypasHenui. [Iposepounas pabora 1
57 Pemenne TpuronomeTprueckux ypaBHeHud. Pemenue 3amaq 1
58 Penienue Tpuronomerpuueckux ypaBHeHui. CamocTosiTesbHas paboTa 1
59 Pemenne TpuronoMerpuieckux ypasHenui. [Ipakrudeckas pabora 1
60 KonrtposnbHas padora no reme "@opmyibl TPUrOHOMETPHH. TpUroHOMEeTpUuYecKre ypaBHeHuUs" 1
61 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MOCIEN0BaTeIbHOCTEH. MOHOTOHHBIE [TOCIIE10BATEIbHOCTH 1
62 Apudmerndeckas 1 reoMeTpuUecKas nporpeccuu. Mcnoap3oBaHrne IpOTrpeccuy U PEIICHUs PealbHbIX 33a9 IPUKIIaHOTO 1
XapakTepa

63 beckoneuHo yOsiBarolias reomerpudeckas nporpeccusi. Cymma 6€CKOHEYHO YObIBaIOIIEH TeOMETPUUECKON IPOTrpeccuu 1
64 PopmyJia CI0KHBIX TPOLIEHTOB 1
65 dopmyia ClIOKHBIX NpoLeHTOB. [IpoBepounast pabota 1
66 O06o0611eHne, cucTeMaTu3alus 3HaHUH 3a Kypc anreOpsl M Hayasl MaTeMaTHueckoro aHanusa 10 kiacca 1
67 HToroBas KOHTpOJIbHAs paboTa 1
68 O06o0011eHue, cucTeMaTr3alus 3HaHUH 3a Kypc ajnreOpbl M Hauala MaTeMaTudeckoro ananusa 10 kmacca 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

KosnnuyectBo
Nen/m Tema ypoka 4ACOB

Bcero
1 CreneHsb ¢ palMoHAIbHBIM [10KA3aTEIEM 1
2 CBolicTBa cTeNEeHU 1
3 [IpeobpazoBanue BbIpaKEHUM, COACPKAIINX PALIMOHAIBHBIC CTEIICHU 1
4 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX pallMOHANIbHbIE CTENeHH. Perienne npakTHuecKux 3aaay 1
5 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX pallMOHalIbHbIe cTeneHn. CaMocTosiTenbHas pabora 1
6 [Toka3arenbHble ypaBHEHHs U HEPABEHCTBA 1
7 [Toka3arenbHble ypaBHEHUs U HEpPAaBEHCTBA. PelieHne mpakTUYecKuX 3a1a4 1
8 IToka3zarenbHble ypaBHEHUs U HepaBeHCTBA. [IpoBepouHas pabora 1
9 [Toka3zarenbHble ypaBHEHHs U HepaBeHCTBa. PemeHue 3agau 1
10 [TokaszarenpHbIC ypaBHEHUs U HepaBeHCTBA. CaMmocTosTebHAs paboTa 1
11 [TokazarenbHas QyHKIMS, €€ CBOMCTBA U IrpaduK 1
12 KonTposnbHas pabora no TSMe "CreneHb ¢ paunoHaIbHBIM Noka3zareneM. [lokasarensHas ¢pynknus. [lokazarenbHbie 1

YpaBHEHMsI 1 HEpaBEHCTBA

13 Jlorapudm umncna 1
14 JlecaTuuHbIE U HaTypaJIbHBIE JOTapH(PMBbI 1
15 [TpeoOpa3oBaHue BbIpAXKEHUN, COACPIKAIIMX JIOTapU(MBI 1
16 [Ipeo6pa3oBanue BbIpaxkeHUH, coaepKalux Jorapu@msl. Perenne npakTHUecKux 3aaa4 1
17 [TpeoOpa3zoBanue BbIpaxeHHi, coaepkanux Jorapudmsl. [IpakTuueckue paboTbl 1
18 [IpeoOpazoBanme BeIpakeHUH, coaepxammx jJorapudmbel. CaMocTosITeIbHAs paboTa 1
19 Jlorapudmuueckre ypaBHEHHUsI 1 HEPAaBEHCTBA 1
20 Jlorapugmuueckue ypaBHEHHUS U HEpaBEHCTBA. PelieHe MpakTHYeCcKuX 3a1a4 1
21 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA 1
22 Jlorapugmuueckue ypaBHeHUs U HepaBeHCTBa. CamocTosTeNbHAs paboTa 1
23 Jlorapudmuueckas GpyHkus, e€ cBoicTBa u rpaduk. Pemenue 3a1au 1
24 Jlorapudmuueckas pyHkuus, e€ cBoicTBa u rpaduk. [IpakTuueckas padota 1
25 Tpuronomerpuyeckue QyHKIINH, UX CBOMCTBA U rpaduKu 1




26

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku. Pemenue npakTHuecKux 3aaay

1
27 Tpuronomerpuyeckue GyHKINHU, UX cBOICTBA U rpaduku. [IpoBepounas padbora 1
28 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku. CamocTosiTesabHas padoTa 1
29 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
30 [IpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB. Pelienne npakTHIecKux 3aaad 1
31 [IpuMepsl TPUTOHOMETPUYECKUX HepaBeHCTB. [IpoBepounas paboTa 1
32 [TpumMepsl TPUTOHOMETPUYECKUX HepaBeHCTB. CaMOCTOsITeNIbHAs paboTa 1
33 KonrponsHas pabora no reme "Jlorapudgmuueckas pynkuus. Jlorapupmuueckue ypaBHeHHs U 1

HepaBeHCTBa. TpuroHomerpudeckne QyHKIMU U UX rpadukn. TpuroHoMeTpuieckrie HepaBeHcTna'

34 HenpepsiBabie pyHKINN 1
35 Meroa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB 1
36 MeToxa HHTEPBAJIOB JIJIs pEIICHUS] HEPABEHCTB. PenieHne npakTHYecKux 3a1aq 1
37 [Tpon3BoaHas HyHKIIMH 1
38 [Ipon3BoaHas hyHkuK. PemieHne npakTHUecKux 3aaa4 1
39 ["'eomeTpuueckuii 1 GU3NUECKUN CMBICT POU3BOTHON 1
40 ["'eomeTpuueckuii u pu3nUecKuil CMbICT MPOU3BOIHOU. Pemenue 3anau 1
41 [Tpon3BoIHBIE 3JIEMEHTAPHBIX PYHKLUH 1
42 [Tpon3BoiHBIE ANIeMeHTapHbIX QYHKIMN. Pemenne 3anayu 1
43 [Ipou3BoiHAs CyMMBI, POU3BENIEHHSI, YACTHOTO (PYHKIIUH 1
44 [IpousBoiHas CyMMBbI, MPOU3BEACHMS], YACTHOTO QYHKIMI. Pelienne npaktuueckux 3aaay 1
45 [IpousBonHas cymMMbl, Mpou3BeAeHMs], yacTHOro GyHKIuil. [IpoBepounas padota 1
46 [TprMeHeHre MpOU3BOJHON K HCCIeI0OBaHUIO (DYHKIIUI HA MOHOTOHHOCTb M KCTPEMYMBbI 1
47 [TprMeHeHre TPOU3BOJHON K HCCiIeI0OBaHUIO (YHKIMI HA MOHOTOHHOCTh M KCTpEMYMbI. PellieHne npakTuueckux 3aaa4y 1
48 [TpumeHeHre mpon3BOIHON K UCCIIET0BaHHIO (PYHKIMI HA MOHOTOHHOCTB M 3KCTpeMyMsl. [IpoBepounas padora 1
49 [TpumeneHne MpoN3BOIHON K UCCIIETOBAaHUIO (DYHKIIMI HAa MOHOTOHHOCTB M 9KCTpeMyMbl. Perienue 3a1au 1
50 Haxoxxaenne HanOobIIero 1 HAMMEHbIIET0 3HaYeHNs (YHKIIMU Ha OTpe3Ke 1
51 Haxoxxnenne HanOobIIero 1 HAMMEHbIIEro 3HaYeHNs (YHKIIMU Ha OTpe3ke. Pemenne mpakTHyeckux 3aaay 1
52 Haxoxxaenre HanOobIIero 1 HAMMEHbIIEro 3HaYeHNs (yHKIMU Ha oTpeske. [IpoBepounas pabora 1
53 Haxoxnenne HauOoIbIIero 1 HaMMEHbBINET0 3HAYCHHS (PYHKIIMH Ha oTpe3ke. Pemenue 3amauy 1




54 Haxoxaenne HauOoIbIIero 1 HAMMEHBINET0 3HaYeHHs PYHKIMK Ha oTpe3ke. CamocTosTenpHas padora 1
55 O6006menne marepuana o reme: "Haxoxxaenne HanOobIIero ¥ HAMMEHbIIETo 3HaYeHHUs (DYHKIMU Ha OTpe3ke” 1
56 [TpuMeHeHne TPOU3BOTHOM /TSl HAXO0XKICHHUS HAWITYUIIero PEUICHUs B IPUKIIAIHBIX 3a/1a4ax, /Ui ONPEIeICHUsI CKOPOCTH 1
mpolecca, 3aIaHHOro GopMyJIoi Uitk rpaduKomM
57 KoHntpoinbnas padora o teme "[IponsBonnas. [I[puMeHeHne mponu3BoIHOM" 1
58 [TepBooOpaznasi. Tabnuia mepBoOOPa3HBIX 1
59 [TepBooOpaznas. Tabnuma nepBooOpa3Hbix. Pemenue 3axau 1
60 WuTerpan, reoMeTpuuecKuil 1 (GU3NIECKUNA CMBICI HHTETpaa 1
61 WuTerpai, reomeTpuyecKuil 1 pU3NYECKUil CMBICI HHTErpana. Penienue npakTH4ecKuX 3aaau 1
62 WuTerpai, reomeTpuyeckuil U pusndeckuii cMbici naTerpana. [Iposepounas pabora 1
63 Brrancnenue uaTerpana no hopmyine Hetorona—JleiiOHuma 1
64 Brruncnenue uarerpana mo popmyine Herotona—Jleitonuna. Pemenne npakTiuueckux 3agad 1
65 Brruucnenune uaTerpana no popmyne Herorona—Jleiibuuma. [Ipoepounas padora 1
66 Brruucnenune uaTerpaia no popmyie Herorona—Jleibnuma. Pemmenne 3anau 1
67 CucreMbl TUHENHBIX YpaBHEHUM 1
68 CucreMsl TUHENHBIX YpaBHEHUN. Perenne 3agau 1
69 Pemenue npukiIaaHbIX 337a4y ¢ MOMOILBIO CUCTEMBI JMHEWHBIX YPaBHEHHH 1
70 Pemenue npukiIagHbIX 3aa4y ¢ MOMOILBIO CUCTEMBI JMHEHHBIX yYpaBHEeHH. Perienue 3anau 1
71 CucTeMbl 1 COBOKYITHOCTH IEJBIX, PAIIHOHATILHBIX, UPPAIIMOHATIBHBIX, TIOKA3aTeNbHBIX, JIOTapU(MUIECKUX YPAaBHEHHHA U 1
HEPaBEHCTB
79 CucTteMbl 1 COBOKYITHOCTH LEJIBIX, pallMOHAJIbHBIX, UPPAllMOHATIbHBIX, TOKAa3aTeIbHbIX, JIOTapU(PMUUIECKUX YpaBHEHUH 1 1
HEepaBeHCTB. PemeHne mpakTHYecKuX 3a1ad
73 CucTeMBbl 1 COBOKYITHOCTH IEJBIX, PAIIHOHAILHBIX, UPPAIIMOHATBHBIX, TIOKAa3aTEIbHBIX, IOTapU(MUIECKUX YPAaBHEHUHA U 1
HepaBeHCTB. [IpoBepounas pabota
74 CucTteMbl 1 COBOKYITHOCTH HEJIBIX, pAllMOHATIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTeNIbHBIX, TOTapu(MUUYECKUX YPAaBHEHUN U 1
HepaBeHCTB. Pemenue 3agau
75 Hcnonp3oBanue rpadukoB GyHKUIUHN AJIs peLIeHUs] ypaBHEHUM U CUCTEM 1
76 Hcnonb3oBanue rpadukoB GyHKUMN A7 pelieHus ypaBHEHHH U cucTeM. PellleHrne npakTHYecKux 3a1a4 1
77 [TpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHNUI0 MaTeMAaTHUECKUX 3a/1a4 U 33/1a4 U3 pa3InyHbIX 001acTeil HayKu u 1

peaTbHON KU3HU




78

KonTtponbHast padora no Teme "UnTerpan u ero npumenenusi. Cucremsl ypaBHeHUR"

1
79 HarypanbHble 1 1enble yncia B 3aJja4ax U3 peajbHOU JKU3HU 1
80 HarypanpHble U 1elbie 9iclia B 337ja4ax |3 pealbHOu )KU3HU. PenieHrne npakTHUeCcKuX 3a1a4 1
81 HatypanbHble 1 1ienble 4rcia B 3a/ja4ax U3 peaabHol >ku3Hu. [IpoBepounas pabora 1
82 [Ipu3Haku JeIMMOCTH LIEIBIX YUCEI 1
83 [Tpu3HaKK JETUMOCTH LENbIX Yncell. PeleHre mpakTHYecKux 3a1a4y 1
84 [TpusHaku aenuMocTy 1enbix yncel. [IpoBepounas padora 1
85 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3allKMs 3HAHUH. Y paBHCHUS 1
86 [ToBTOpEHME, 0000IICHUE, CHCTEeMaTH3allksl 3HaHUW. Y paBHeHus. Pemenue 3amau 1
87 [ToBTOpenue, 06001IeHUE, cUcTeMaTH3aIus 3HaHu. YpaBHeHus. [Iposepounas pabota 1
88 [ToBTOpeHue, 0000IIeHUE, CUCTEeMAaTH3allHsI 3HaHUI. Y paBHeHUs. PellieHrue mpakTHYeCKuX 3a1a4 1
89 [ToBTOpeHue, 0600IIeHNE, cCHCTeMaTH3allns 3HaHu|. Y paBHeHus. CaMocTosTenbHas paboTa 1
90 [ToBTOpeHue, 006001IeHNE, cucTeMaTu3anus 3Hannid. O6001enue 3Hanuii mo Teme "YpaBHeHnus" 1
91 [ToBTOpeHue, 0600IIeHNE, cucTeMaTu3anus 3Hannid. HepaBeHcTBa 1
92 [ToBTOpenue, o6o0IIeHNe, cucTeMaTu3anus 3Hannii. HepaBenctBa. Pemenne npakTHYECKUX 3a1a4 1
93 [ToBTOpenue, o6o0meHne, cuctemaTu3anus 3uannii. HepaBenctpa. [IpoBepounast pabora 1
94 [ToBTOpenue, o6o0IIeHNe, cucTeMaTu3alus 3Hannii. HepaBenctsa. Pemenue 3amau 1
95 [ToBTOpenue, 06061IeHue, cucTeMaTH3alus 3HaHui. CucTeMbl ypaBHEHU N 1
96 [ToBTOpenue, 06061IeHNE, cucTeMaTH3aIus 3HaHui. CUCTeMbl ypaBHEHUH. Penienne npakTuueckux 3aaa4y 1
97 [ToBTOpenue, 06061IeHNE, cucTeMaTH3aIus 3HaHui. OyHKIUK 1
98 [ToBTOpeHue, 06061IeHue, cucTemaTH3amus 3Hannil. OyHkuuu. Penenne mpakTHYeCcKuX 3a1a4 1
99 Wroroast KOHTpoJIbHAS paboTa 1
100 HToroBasi KOHTpOJIbHAsS paboTa 1
101 O06o01enune, cucTeMaTU3aIys 3HaHUH 3a Kypce anreOpbl 1 Hadaa MaTemMaTudeckoro ananu3a 10-11 kimaccos 1
102 O06o01enune, cucTeMaTU3aIys 3HaHUH 3a Kypce anreOpbl 1 Hadaa MaTemMaTudeckoro ananu3a 10-11 kmaccos 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

* MaremaTuka: anredpa U Hauaina MaTeMaTHIeCKoro aHaimsa, reomerpusi, 10 kimace/ Ko3nos B.B., Hukutun A.A., benonocos B.C. u apyrue; moj
penaknueit Ko3nosa B.B. u Hukutrna A.A., OGIIECTBO ¢ OrpaHMYCHHON OTBETCTBEHHOCTHIO «Pycckoe ClIoBO - y4eOHUKY
» Marematuka: airebpa M Hauaia MaTeMaTHYECKOro aHanumsa, reomerpus, 11 kmace/ Kosmnos B.B., Hukutun A.A., beinonocos B.C. u npyrue; moj
penaknueit Ko3nosa B.B. u Hukutrnaa A.A., OGIIECTBO ¢ OrpaHMYCHHON OTBETCTBEHHOCTHIO «Pycckoe ¢clioBo - yaeOHUKY

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
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"KAOYWCKAA CPEOHAA LLUKOMA",
An e Kcee B I/I LI email=kaduyschool2@mail.ru
MpryunHa: A o3HakoMuncs ¢ aTUm
LOKYMEHTOM
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