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INOACHUTEJIBHAA 3ATINCKA

Pabouas mporpamma yueOHOrO Kypca «AnredOpa M Hadaja MaTeMaTHYECKOTO aHAJIH3a»
6a3zoBoro ypoBHs it oOywaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30oBaTEeIbHOIO CTAaHIAapTa CpenHEero odmero odpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPeOOBaHU, MPEIbIBISIEMbIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TPagUIMi POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00€CIIEUMBACT OBIAICHHE
KIIFOYEBBIMU KOMIIETEHLUSMHU, COCTABIISIONIMMU OCHOBY JUISl CAMOPAa3BUTHSA U HEMPEPHIBHOTO
00pa3oBaHus, HEIOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO M IO3HABATEIBHOTO PA3BUTHUS
JUYHOCTH 00YYArOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTUYeCKOTO aHalu3a» SBIAETCS OJHUM H3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJbI, TTOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTANbHYIO 0a3y Uid H3y4eHHs] BCEX ECTECTBEHHO-HAyYHBIX KYpCOB, a C Jpyrou
CTOPOHBI, (OPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE Yy4Yalluxcs Ha YpPOBHE,
HEOOXOUMOM JUIsI OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HICTOPUH, CIOBECHOCTH.
B pamkax maHHOTrO Kypca yyaniuecs OBJa/IeBal0T YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KoTopasi GOpMyIUPYeT CBOM JOCTHXKEHUSI B MAaTeMaTU4YecKoil (popme.

Kypc anredpbl 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIabIBA€T OCHOBY JIJISl YCIIEHIHOIO
OBJIAJICHUS 3aKOHaMH (U3UKH, XUMHH, OWOJIOTUM, TIOHUMAHUS OCHOBHBIX TEHACHIIUN
HSKOHOMHUKH U OOILLECTBEHHOW U3HU, MO3BOJSET OPUEHTUPOBATHCSI B COBPEMEHHBIX LIU(PPOBBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIIOJIB30BAaTh MX B IOBCEIHEBHOW KM3HU. B TOXKE
BpeMsl OBJIa/IeHHE aOCTPaKTHBIMU U JIOTMYECKU CTPOTUMHU MaT€MaTUYECKUMHU KOHCTPYKLIMSIMU
pa3BUBaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEPXKIACHMUS,
UCIMOJIb30BaTh O0OOIIEHNE M KOHKPETH3aluio, aOCTparupoBaHHE M aHAJIOTUIO, (OPMHPYET
KpeaTUBHOE U KPUTHYECKOE MbIIIeHHE. B Xoe n3ydenus anreOpsl 1 Hadajl MaTeMaTUYeCcKOro
aHaJu3a B CTapLIed NIKOJIE yYalllMecs MOJyYaroT HOBBIM OIBIT PELIEHUs MPUKIATHBIX 3a/ad,
CaMOCTOSITEJIbHOTO ~ TOCTPOEHUS ~MaTeMaTUYeCKUX MOJENeH  pealbHbIX CUTyallud U
WHTEpPIpPETAlMM TOJYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEPHOCTEl B NpUpOJIe, HayKe U B MCKYCCTBE, C BbLAAIOIIMMHCS MaTeMaTHYECKUMHU
OTKPBITUSIMU U UX aBTOpPaMH.

Kypc obmnamaer 3HaYMTENbHBIM BOCHUTATENBHBIM MOTEHIMAIIOM, KOTOPBIA peanu3yercs
Kak yepe3 yueOHbII MaTepual, cnocoOCTBYOMUI (HOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS,
TaKk ®W 4epe3 crnenupuKky ydeOHOH JAESITEIBHOCTH, TPEeOYIoImel CaMOCTOSTEILHOCTH,
AKKypaTHOCTH, MPOAOKUTENIbHOW KOHLEHTPAlMM BHUMAaHHUS U  OTBETCTBEHHOCTH 3a
MTOJIy4EHHBIN pe3yibTarT.

B ocHoBe meronuku oOyueHHs anreOpe M HadajdaM MaTEeMaTUYeCKOro aHaln3a JIeXKHUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

CrtpykTypa Kypca «Anredpa u Hadyajga MaTeMaTUYECKOTO aHAlIM3a» BKIIIOUAET CIEIYIOIINe
coJlepKaTebHO-METOANYeCKre JUHUM: «Uucna U BelUUCHEHUS», «DyHKuMu U rpaduxmm»,
«YpaBHEeHUsI U HepaBeHCTBa», «Hauana mMaremarnueckoro aHaianza», «MHOKeCTBA U JOTHUKa.
Bce oCHOBHBIE COAEPKATENBHO-METOIUYECKUE JIMHUMA W3Y4alOTCAd Ha MPOTSHKEHWM JBYX JIET
o0y4yeHHs B cTapuiei IIKoJe, eCTECTBEHHO MOMOJHSS JIpYr Apyra M IOCTENEHHO HaCHIAsCh
HOBBIMM TeMaMU U pazzaenamu. JlaHHBIM Kypc SBISIETCS. HWHTEIPATUBHBIM, ITOCKOJBKY
oObenuHseT B ce0e coiepKaHuEe HECKOJIbKMX MaTeMaTHYeCKUX JUCHUILIMH: anredpa,
TPUTOHOMETPHS, MATEMATUYECKUN aHAIN3, TEOPHSI MHOKECTB U J1p. [1o Mepe Toro kak ydaniuecs
OBIIICBalOT BcE Oojiee MIMPOKUM MAaTEMaTHYECKHM allaparoM, y HHX IMOCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIENb pPEaJbHOU
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CUTyallud, NMPUMEHITh 3HAHUs, MOJyYeHHBIE B Kypce «AnreOpa W Hayalla MaTeMaTHYECKOTO
aHaJIM3ay, A PELIEHUS CaMOCTOSTEIbHO C(OpPMYIHpPOBAHHOW MaTeMaTHYECKOM 3aqadd, a
3aTeM MHTEPIPETUPOBATH MOJIYUCHHBIA PE3YIIbTAT.

ConepxxarenpHO-MeTOIMYECKass  JUHUSA  «Yucna W BBIYMCIIEHUS» — 3aBEpILIAeT
(dbopMUpOBaHUE HABBIKOB HCIOJIB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpPOe OBLIO HAYaTO B
OCHOBHOI1 mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMUPOBAHUIO MPOYHBIX
BBIUMCIIUTENFHBIX HABBIKOB, BKJIFOYAIONMIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3arucu
JEMCTBUTEIIPHOIO YHWCJA, YMEHHE pPALMOHAIBHO BBIOJHATh JACHCTBUS C HHUMH, JENaTh
NPUKUAKY, OICHUBATh pe3yiabTar. OOydaromuecs MOJy4aloT HaBBIKH —HPUOTIKEHHBIX
BBIUMCJICHHUM, BBINIOJHEHUS JNEWCTBUH C YWCIaMM, 3alMCaHHBIMH B CTaHIApTHOH ¢opme,
UCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUH.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pEAM3yeTCs Ha MPOTSHKEHUU BCEro OOY4YeHHs B
CTapiiei IIKOJe, TMOCKOJbKY B KaXJOM pas3feie MporpaMMbl IMPEIyCMOTPEHO pelieHue
COOTBETCTBYIOIIUX 3aAa4d. OOy4aromuecs: OBIaeBal0T Pa3IMYHBIMU METO/IaMHU PEUICHHS LIEIBIX,
paIMOHATILHBIX, UPPAITUOHATBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKUX
YpaBHEHUH, HEPABEHCTB M UX cUCTEM. [loayueHHble yMEHUS HUCIONb3YIOTCA MIPU MCCIIEJOBAaHUU
(GYHKIMA C TOMOIIBIO TTPOU3BOJHOM, PEIICHUU TMPHUKIATHBIX 3a7a4 M 3a/lad Ha HAXO0XKJICHHE
HauOOJBIINX U HAUMEHbIIUX 3HaYeHU GyHKiuu. [laHHas comepikarenabHasi TUHUS BKIIOYAET B
ceOst Takke (OPMUPOBAHWE YMEHUH BBINONHATH pacu€Tel 1o (opmyrnaM, HpeoOpazoBaHUs
LEJbIX, PAlMOHAJIbHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUYECKHUX BBIPAKEHMM, a Takke
BBIPQXXCHHH, COJCpKAIMX CTENEHU W JorapudMmbl. braromaps M3ydeHHI0 alreOpandecKkoro
MaTepuaia MPOUCXOIUT JalbHEeHIee pa3BUTHE ATOPUTMHUUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yqamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCYXICHUH, pabOThl C CHMBOJBHBIMHU
dbopMamu, TpeaCTaBICHUS 3aKOHOMEPHOCTEHN M 3aBUCUMOCTEN B BHUJI€ PAaBEHCTB M HEPABEHCTB.
Anrebpa npesiaraet 3QGheKTUBHBIE HHCTPYMEHTHI JIJISl PEIICHUS MPAKTHYECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak S13bIKa HAYKH.

ConepkarenbHO-MeToAuuecKast TUHUS «DYHKIUKA U TpadUKU» TECHO MEPETUIeTaeTCs C
JpYTUMHU JIMHUSIMU Kypca, IOCKOJIbKY B KakKOM-TO CMBICIE 3a1aé€T IOCIEI0BaTENbHOCTD
u3ydeHuss Mmatepuana. V3ydeHwe CTENmeHHOH, TMOKa3aTeNbHOW, JiorapudmMuveckol u
TPUTOHOMETPUYECKUX (YHKIUN, MX CBOWCTB M TpaduKOB, UCHONb30BaHUE (DYHKUMUN AIs
pelieHust 3ajad W3 JAPYrUX Y4eOHBIX MPEIMETOB U PEaThbHOM >KM3HU TECHO CBS3aHO KakK C
MaTeMaTUYeCKUM aHAJIM30M, TaK U C pelIeHHeM ypaBHEHUH u HepaBeHCTB. [Ipu sTom Gombinoe
BHUMaHHUE ynemnsiercs (GOpMHUPOBAHUIO YMEHHS BbIpaXkaTh (OpMyJaMu 3aBUCHUMOCTH MEXIY
pa3MYHBIMH BEIMYMHAMH, HCCIEAOBATh TMOIY4YCHHbIE (DYHKIMH, CTPOUTh HUX TpaduUKH.
Marepuan »To coaepKaTeIbHOW JMHWUW HAIEJIeH Ha pa3BUTHE YMEHHH W HABBIKOB,
MO3BOJIAIONINX  BBIp@XKaTh 3aBHUCHMOCTH MEXAy BeJIMYMHAMH B pa3IuyHOi  dopme:
aHAJTMTUYECKOM, Trpaduyeckoii W clIoBeCHOHW. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTM K  OOOOIIEHHI0 W  KOHKPETH3allWH,
WCTIOJI30BAHHUIO aHAJIOTUH.

ConepxarenbHast nuHusa «Hadana maTeMaTHYecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pPaCHIMPUTh KPYT KaK MAaTeMaTHYECKUX, TaK M TIPUKIAJHBIX 33/1a4, JOCTYITHBIX 00y4YalomuMCs, y
KOTOPBIX TMOSIBISETCS BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH Ipadukul (YHKIUHN, ONPEAETATh UX
HanOOJIbIIINEe U HAMMEHBIIINE 3HAYEHUS, BBIYUCISITEH TUIOMaan GUryp u o0bEMBI TEJ, HAXOIUTh
CKOPOCTH U YCKOpEHHUs IporeccoB. JlaHHas cojep:KaTelibHasi JMHUS OTKPBIBAE€T HOBBIE
BO3MOKHOCTH TOCTPOCHHMSI MAaTEMaTHYECKUX MOJENIEH pEaJbHBbIX CHUTYallUld, HaXOXICHUS
HAaWJIy4ylIero PELICHUs] B MPUKIATHBIX, B TOM YHCIIE COI[MAIbHO-3KOHOMHMUYECKHX, 3a/layax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHajlu3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hopMaNbHO-JIOTHUECKOTO UM KPEATUBHOTO MBINUICHUS, (DOPMHUPOBAHUIO YMEHHI pPacro3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U HcKyccTBe. OOydaromiuecs y3HAIOT O



BBIIAIOIINXCSl pPE3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKU KaK HayKHd, U HX
aBTOpAax.

CopnepxarenpHO-MeTOAUYECKAs: TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSILIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TE€0pEeTUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECH
KypC IIKOJIBHOW MaTEeMAaTHKU U MPEIaraloT Hauboiee YHUBEPCATbHBINA S3bIK, 00BEIUHSIIOMNI
BCE paslenbl MAaTeMAaTHKM M €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKUE
JUCLMIUIMHBL B eauHoe 1enoe. [loaromy BaXHO 1aTh BO3MOXHOCTh IIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTeMATHKM M HCIOJb30BaTh €ro i
BBIPAKECHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hauaja MaTeMaTUYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBbI
MaTeMaTHYECKOTO0 MOJICIUPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoJiesiell pealIbHbIX CUTYalluH, UCCIIEIOBAaHUS 3TUX MOJIENIEN C MOMOIIbIO anmnapaTa aiareopsl U
MaTeMaTUYeCKOr0 aHajlu3a M MHTEPHpPETAluu IOJy4YeHHBIX pe3yibTaToB. Takue 3agaHus
BIJIETEHBl B Ka&XIbli M3 DPa3feiioB IIPOrpaMMBbl, IOCKOJIBKY BEChb MaTepual Kypca LIMPOKO
MCIIOJIb3YETCS JJIsl pelleHHs IPUKIAIHbIX 3a1ad. [lpu peniennn peaabHbIX IPAKTHUECKUX 3a/1a4
yyaliydecss — pa3BUBAlOT  HAONIOAATENIbHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abCcTparupoBarThCsi, HMCIONB30BATh AHAIOTHIO, 0000maTh W KOHKPETH3HPOBATH IPOOIIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PELICHUs MNPUKIATHBIX 337ad OpraHuszyercs B
IIpoLIEeCCe U3YyUYEHUS BCEX TEM Kypca «Airedpa n Hauajga MaTeMaTUYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yuyebHOM mnaHe Ha W3ydeHHE Kypca aiareOphl U HadaJl MaTeMaTUYeCKOro aHaln3a Ha
0a30BOM ypoBHE OTBOJUTCS 2 yaca B Henenro B 10 kiacce u 3 yaca B Henenro B 11 kiacce, Bcero
3a 1Ba roga ooyuenus — 170 gacos.

COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsia v BLIYUCICHUSA

Pammonaneupie uncna. OOBIKHOBEHHBIE U JIECSITHYHBIE JAPOOH, MPOICHTHI, OECKOHEUHBIE
nepuoAndeckue Apobu. ApudMeTuyeckue Omepanud ¢ PalUOHAIBHBIMH  YHCIIaMHU,
npeoOpa3oBaHus YMCIOBBIX BbIpakeHUH. [IpumeHeHune apoOell W MPOIEHTOB ISl pELIeHUs
MPUKIIAIHBIX 33]1a4 U3 Pa3IuYHbIX OTPACIei 3HAHUN U peaIbHOM JKU3HHU.

JetictButensHble uncia. PamwoHanmbHbIE W WppalMOHAIBHBIE 4Yucia. ApudMerndeckue
oTiepaIuy ¢ JACUCTBUTEIbHBIMU YHcIaMu. [IpuOmmkEéHHbIC BHIYMCICHUS, TIPaBUIa OKPYTICHUS,
MPUKHJIKA U OIEHKA Pe3yJbTaTa BEIYMCICHHM.

Cremnenb ¢ nensiM nokazateneM. CtaHmapTHas gopma 3amucu JEHCTBUTENLHOTO YHMCIA.
Hcnonp3oBanne mnonxonsmied (opmbl 3amucu  JEHCTBUTENBHBIX 4YHMCET s pelleHus
MPaKTUYECKHX 3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KopeHb HaTypalbHON cTeneHu. [leiicTBus ¢ apudmeTnyeckuMu
KOPHSIMU HAaTypaJIbHOM CTENEHHU.

CuHyc, KOCUHYC M TaHT€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHICJIOBOTO apTyMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxaecTBa U TOKIACCTBECHHBIE TPe0Opa3oBaHUSI.

[IpeoOpazoBanre TPUTOHOMETPUUYECKUX BbIpaKeHHH. OCHOBHBIC TPUTOHOMETPHUECKHUE

bopmybL.



VYpaBHeHHE, KOpeHb YypaBHeHHs. HepaBeHCTBO, pemieHue HepaBeHCTBa. Meton
MHTEPBAJIOB.

Pemenue nensix u ApoOHO-PAIMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

Penienne nppannoHagbHbIX ypaBHEHUN U HEPABEHCTB.

PemieHne TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpuMeHeHnEe ypaBHEHMI M HEPABEHCTB K PELICHUI0 MAaTEMATUYECKUX 3aJad M 3a1ad U3
Pa3IMYHBIX 00JIaCTe HAYKU U peabHON )KU3HH.

DOyHKIUM U TPpadpuKu

Oyuk1us, crocodsl 3ananus Gynkun. I'papux Gyaxnun. Bzanmuo oOparHeie GyHKINN.

OO6nacTp onpeneneHuss 1 MHOXecTBO 3HaueHU ¢pyHkuuu. Hynu ¢ynkuun. [Ipomexyrku
3HAKOMOCTOSAHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHass (QyHKIMsS C HaTypaJbHbIM M LI€JbIM Ioka3areneMm. EE€ cBoiicTBa U rpaduxk.
CoiicTBa u rpaduk KOpHS N-0if CTETICHU.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPUUECKUX (YHKLUH
YHUCIIOBOI'O apryMEHTA.

Havaja maTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUs  OCIENOBATEIbHOCTEH.  MOHOTOHHBIE
II0CJIEI0BATEILHOCTH.

Apudpmernueckas U reoMerpuueckas —Iporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPUUYECKONW MPOrpeccuu.
PopMyna CIOXKHBIX IIPOLEHTOB. Mcrnosb30BaHUE NMPOrpeccuy Ul PELICHMsS PEabHBIX 3a4ad
IIPUKIJIATHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

MHoecTBO, onepanuu HaJ MHoxecTBaMu. [luarpammel Oiinepa—Benna. [Ipumenenne
TEOPETHUKO-MHOKECTBEHHOI'O aIapara JUlsl OIMCaHUs PEaJbHbIX IIPOLIECCOB U SABICHUM, IIPHU
pELIeHUHN 3aj]a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CIeCTBHE, 10KA3aTEIbCTBO.

11 KUIIACC

Yuca U BbIYUCIEHUSA

HatypanbHble u nienble uncna. [Ipu3Haku AeIMMOCTH LHEIbIX YHCElL.

Crenensb ¢ palMOHAIBHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudwm yucna. JlecaTuaHbIe U HATYpaTbHBIE JIOTAPU(MBI.

YpaBHeHusI M HEpaBEHCTBA

[TpeoOpazoBaHue BhIpAKESHH, COIEPIKAITNX JOrapru(MBI.

[Tpeobpa3zoBanre BbIpaKeHH, COEPIKALIUX CTENEHH C palliOHATbHBIM ITOKa3aTeJIEM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHUS U HEPABEHCTBA.

CucreMbl JTMHEHMHBIX ypaBHeHUU. PermieHue mpuUKIagHbIX 3aad C MOMOIIBK) CHCTEMBI
JIMHEUHBIX YPaBHEHUMN.

CucreMbl U COBOKYITHOCTH pallMOHATIbHBIX YPAaBHEHHUI U HEPABEHCTB.

[IpumeHeHue ypaBHEHUN, CUCTEM M HEPABEHCTB K PEUICHUI0O MATEeMaTUYECKUX 3aJad U
3a/1a4y U3 pa3InYHBIX 00JIaCTEH HAYKU U PeaIbHOM KU3HH.

DOyHKUUH U rpaduKu

Oynaknusa.  [lepuogmveckue  GyHkumu. [IpoMexyTku  MOHOTOHHOCTH  (DYHKITHH.
MakcumymMbl 1 MUHUMYMBI (yHKIUU. HawmOounbliiee ¥ HauMeHbIlee 3HA4YeHHWE (DYHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpapUKH.
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[Toka3zarenbHas u norapudmMudeckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Vcnonb3oBanue rpadukoB GyHKUUHN 1711 pellieHHs] ypaBHEHUH U JIMHEUHBIX CUCTEM.

Hcnonw3oBanue rpadukoB (YHKIUN IS MCCIEAOBAHUS TMPOIECCOB M 3aBHCHMOCTEH,
KOTOPbIE BO3HUKAIOT IPU PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX PEIMETOB U pealbHON XKU3HH.

Hauana MmaTeMaTH4eCKOro aHAJIN3a

HenpepsiBable pyHKIMU. MeToa HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB.

[TpousBonnas GpyHkiuu. ['eomerpuueckuii 1 GU3NIECKUN CMBICT IPOU3BOTHOM.

[TpousBonHble 3n1eMeHTapHbIX (QyHKIMHA. DOPMYIIbl HaXO0XIAEHHUs MPOU3BOAHON CyMMBI,
POM3BEACHUS M YACTHOTO (DYHKIIMHA.

[TprMeHeHne MPOM3BOAHON K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenrne HanOoJIbIIero 1 HAMMEHBIIETO 3HaYeHUsT (YHKIIMU Ha OTPE3Ke.

[IpumeHeHHe NPOU3BOAHON Ui HAXOXKJEHHS HAWIyYlIero pelleHus B IPUKIIAJHBIX
3aadax, AJIsl ONpeaesieHIs] CKOPOCTH MPOIIecca, 3aJaHHOTO (OPMYIIOH Ui rpauKoM.

[TepBooOpaznas. Tabnuia mepBooOPa3HBIX.

WuTterpan, ero reoMeTpuyeckuii M (QU3MUECKUH CMBICT. BpluncieHne wWHTErpaia 1o
dopmyne Herorona—JleliOHua.

INJTIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yyebHoro npeamera «MaTemarukay JOJDKHO oOecreduBaTh JOCTHIKEHHE Ha
YpOBHE cpenHero oOiiero oOpa3oBaHMs CICAYIOMIUX JIMYHOCTHBIX, METANpPEAMETHBIX |
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pEe3yNbTAaThl OCBOEHHS IMpoOrpamMmbl ydyeOHoOro mnpenmera «MaTemaTHKa
XapaKTEepU3YIOTCA:

I'parkiaHCKO€ BOCIIMTAHUE:

Cc(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW MO3UIMM OOydarollerocss KakK akTHUBHOTO U
OTBETCTBEHHOI'0 4WIEHAa POCCHMCKOro OOIIEeCTBAa, NMPEACTABIEHUEM O MaTEMaTHMUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHUH, NpOLENYp TIpa’kAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEIHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUH € UX QYHKIMSIMU U Ha3HAUECHUEM.

ITaTproTHyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBHIO POCCUICKOM Ipa’kJaHCKOW MIEHTUUYHOCTH, YBAXKEHUS K MPOLLIOMY
U HACTOALIEMY POCCHUHMCKOM MAaTEMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHKCHHUSIM
POCCHUICKHX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKOW IIKOJbI, K HCIOJIb30BAHUIO ITUX
JOCTHKEHUH B IPYTUX HayKax, TEXHOJIOTHX, chpepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHHUSL:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; CcpOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O0 CO3HAHMS, 3THYECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTHYECKUM IPUMEHEHUEM
JOCTHKCHUM HAyKU U JEATEIBbHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHHUE
YCTOMYMUBOTO OYIYIIETO.

DCTEeTU4ECKOE BOCIIUTAHUE:

JCTCTUYECKUM  OTHOLIEHWEM K  MHpY, BKIIOYas OCTETHKY  MAaTeMaTH4EeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajau, pEUICHUH, pPacCyXIEHUH; BOCIPHUUMYHBOCTHIO K
MaTEMAaTHYECKUM aCIIeKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

Pu3n4ecKoe BOCIIUTAHUE:

C(OPMHPOBAHHOCTBIO YMEHHUs NPUMEHATb MaTeMaTH4YeCKHe 3HAaHUS B HHTEpecax
3I0pOBOTO U 0€30mMacHOro oOpa3a >KU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 370POBBIO
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(3mopoBoe mHTaHKE, COATAaHCHPOBAHHBIA PEKUM 3aHSATUU M OTABIXA, peryispHas (usudeckas
AKTUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSIX CIIOPTUBHO-03J0POBUTEIILHON
JESITEIIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYIOJIOOHUS; MHTEPECOM K PA3IUYHBIM
chepam mpoheCcCHOHATLHON JIEATEILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW U €€ MPHIIOKECHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BEIOOP OymyIiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IIJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCcKOMY OOpa30BaHUIO H
caMo00pa3oBaHUI0 HA TMPOTSDKEHWH BCEW JKU3HHM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pELICHUH MTPAKTUYECKUX 3a/1a4 MATeMAaTUIECKOM HANIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTHIO DKOJIOTHUYECKOW KYJIbTYPhI, NMOHUMAHHEM BIIUSHUS COIMATIBHO-
OKOHOMHYECKUX IPOIECCOB HA COCTOSHHUE TPUPOIHOW W COIMAIBHON Cpeibl, OCO3HAHUEM
rI00abHOTO ~ XapaKTepa JKOJOTMYECKHUX  MpOoOJIeM; OpUCHTAlMeH Ha  NPUMCHEHUE
MaTEeMATHYECKUX 3HAHWUU YISl PEHICHHS 3a7ad B O0JIACTH OKPYXKAIOMICH Cpelbl, TUIAaHUPOBAHUS
MOCTYIKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEJICTBUH JIUIsI OKPY)KAIOLICH CPE/IbI.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

Cc(OPMHUPOBAHHOCTEIO MHPOBO33PCHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOMICCTBCHHOW MPAKTHKH, TOHMMAHUEM MaTEeMAaTHYECKON HAyKu Kak chepsl
YeJIOBEYCCKOM JICATEIILHOCTH, 3TANOB €€ pa3BUTUSl M 3HAYUMOCTH JUISl Pa3BUTHSI IMBUIIH3AIINY;
OBJIAJICHUEM SI3BIKOM MAaTEMaTHKA W MaTeMaTUYCCKOW KYJIbTYpPOW KaK CpPEJICTBOM ITO3HAHUS
MHUpa; TOTOBHOCTBIO OCYHICCTBISATh IPOCKTHYKD U HCCICIOBATEIbCKYIO JIESATEILHOCTh
WHMBUIYQJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMEBI yaeOHOTO TipeameTa «MaTemMaTHKay
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  Oelicneusmu,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelicmeusimu.

1) Vhusepcanvnvle noznasamensusle oeticmeust, obecnevusaiom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCco8 00 Yaowuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCaAowe20 Mupa,
npuUMeHeHue 102UYeCKUX, UCCIe008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

bazoBble mornueckue neMCTBUS:

® BBIIBIATH M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKUA MATEMaTHYCCKHUX OOBEKTOB,

MOHSITHIA, OTHOIICHWH MEXIy TOHATHSIMH, (HOPMYJIMPOBATH ONPEACIICHUS TOHSATHI;
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIIMN, OCHOBAHUS JIJIsl 00001IeHuUs
¥ CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHAN3a;
® BOCIPHHHMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPAUTEIbHBIE U
OTpHIIATEIIbHBIC, SAMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHEIC,

® BBIBIATH MAaTEMATHUUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IMIPOTUBOPEUHS B haKTax,
TAHHBIX, HAOMIOACHUSX W YTBEPXKACHUAX; MpenjaraTb KPUTEPUU ISl BBISBICHHUS
3aKOHOMEPHOCTEN U POTUBOPEYUNIA;
® JlenaTh BBIBOJIBI C HCIIOJH30BAHHEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUEHHUI [0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKICHU (TpsMble
U OT TPOTUBHOIO), BBICTPaMBAaTh AapryMEHTAlUMIO, MPHUBOIUTH NPUMEPH U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOIBL;



BBIOMpATh CIOCOO pemieHus] y4eOHOM 3aaau (CpaBHUBATh HECKOJIBKO BAapHAHTOB
pelIeHusi, BEIOMpaTh HanOoIee MOAXOAAMINN ¢ yIETOM CaMOCTOSATENFHO BBIACICHHBIX
KPUTEPUEB).

bazoBrie HCCIICO0OBATCIILCKHC ﬂeﬁCTBHﬂZ

UCIIOJIb30BaTh  BOIPOCHl KAk  HCCIEAOBATEIIbCKUW  MHCTPYMEHT  MO3HAHUS;
dbopMyIUpOBaTh BOIPOCHI, PUKCUPYIOIINE MPOTHBOPEUHE, MPOOIEMY, YCTaHABIUBATh
HUCKOMOE U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTrYMEHTHUPOBATH CBOKO IO3UIUIO,
MHCHMUC,

IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEIOBAHUE T10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaThyecKoro oObeKTa, SBICHHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MCKAY OGBGKTaMI/I, ABJICHUSAMU, IIPOLCCCAMU;
CaMOCTOSITeNIbHO  (OpMYyIUpOBaTh 00O0OIIEHUS ¥  BBIBOABI IO  pe3ylibTaTaM
MpOBeAEHHOTO HAOTIOACHMS, UCCIEAOBAaHUSA, OLEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTATh MPEATIONOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ uapopmarueii:

BBISBIIATH AeUIUTHI UH(POPMALIMK, TaHHBIX, HEOOXOAMMBIX JUIsl OTBETa Ha BONPOC U
JUIsl pEILICHNUs 3aa4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, AaHAIW3HPOBATH,
CHUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUSI;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMpeacTaBIiATh €€ B  pa3iuyHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBAaTh HAA&KHOCTh HMHPOPMAIMM IO CaMOCTOSITENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

2) VHuseepcanvHbie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneyusaom cQopmuposaHHoCmb
COYUANLHBIX HABLIKOG 00YUAIOUJUXCA.
OOuieHue:

BOCIPUHUMATh U (POPMYIMPOBATh CYKJIEHUS B COOTBETCTBUH C YCIOBHUSIMHU U LIETIMU
OOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPA)KaThb CBOIO TOYKY 3PEHHUSI B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a/1a4i, KOMMEHTUPOBATh
MTOJIy4EHHBIA pE3yibTarT;

B X0/ 00CYXJIEHHsI 3371aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOW TeMBbI, TPOOIEMBI,
pelmaeMoil  3aJaud, BBICKa3blBaThb MJEH, HALCJIEHHbIE Ha IIOUCK PELIEHUs;
COTOCTABJISITh CBOU CYXKIEHHS C CYXACHUAMHU JPYIMX YYaCTHHUKOB JHAaJIora,
OoOHapy>KUBaTh PazIMune U CXOJCTBO MO3ULHUI; B KOPPEKTHOI opme GopMynupoBaTh
pa3HOIJIacHsl, CBOM BO3PAKECHHUS;

IIPEJICTABIISITh PE3YNIbTAaThl PEIICHUs 3a/1aul, SKCIIEPUMEHTA, UCCIEN0BaHNUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS ¢ Y4ETOM 3a7ay IpE3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

MOHMMATh M WCIOJh30BaTh MPEHMYIIECTBA KOMAHIHOM W WHAMBUIYAILHOH pabOTHI
OpU pelieHuH Y4eOHBIX 3ajay; MPUHUMATh LEeldb COBMECTHOW JESITeNbHOCTH,
IUTAHUPOBATh OPTAaHU3AIMI0 COBMECTHOW paboThl, pachpeneNarTh BHIBI padoT,
JIOTOBApUBATHCsI, OOCYKJaTh TpoIEecC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX opMax paboThl (00CykaeHHsl, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMBD» W UWHBIC); BBIMOJIHATH CBOIO YacThb pabOThl U KOOPAMHHUPOBATH CBOU
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ﬂeﬁCTBHH C ApYTUMHU WICHAMU KOMaH/bI; OICHUBATH KAYC€CTBO CBOCTO BKJIA/la B 06H_[PII>'I
HPOIYKT 110 KPUTEPHIM, C(HOPMYINPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hopmuposanue Cmolc08bix
YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUYHOCTU.

Camoopranuszanus:

COCTaBJIATH IUIaH, AITOPUTM pEIICHHs 33/a4d, BHIOMpaTh CIIOCO0 pemieHus ¢ y4E€ToM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUAHTHI PEIICHHH ¢ y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTpOJIb:

e BIAJETh HABBIKAMH IIO3HABATEIbHOW pEQIIEKCMM KaK OCO3HAHMS COBEPIIACMBIX
JCMCTBUH M MBICIUTENBHBIX TPOLECCOB, WX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIiecca M pe3yibTaTa PEUIeHUS MaTeMaTHYeCKON
3a/a4uu;

® TIpenBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PELICHUU 3a/1a4d, BHOCHTH
KOPPEKTHUBHI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, TAHHBIX, HAHICHHBIX
OIMOOK, BBISIBJICHHBIX TPYTHOCTEH;

® OLCHMBAaTh COOTBETCTBUE pe3yibTaTa €T W YCIOBUSAM, OOBSICHATH IPUYHUHBI
JOCTHKCHUSI WM HEJOCTIDKEHHS PE3YNbTaToOB JESATEIbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenune yueOHOTO Kypca «Anredpa M Hayajla MaTeMaTHUYECKOTO aHajiu3a» Ha YPOBHE
cpeaHero oduiero oopa3zoBaHus JODKHO OOecleunBaTh AOCTHXKEHHME CIETYIOLIMX MPEeIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTAaTOB:

10 KJIACC

Yuciia ¥ BbIYMCIEHHSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JICHCTBUTEIBHOE YUCIO, OOBIKHOBEHHAs U
JeCSITUUHAs APOOb, MPOLIEHTHI.

Bremonusate apudmernyeckue omnepanud ¢ paldOHAIBHBIMH U JACHCTBUTEIHHBIMU
YHUCJIaMHU.

BoimonuaTe mpuOAMKEHHBIE BBIYMCICHUS, WCIONB3YS MpaBUiIa OKPYIJICHHsS, eNaTh
MPUKUAKY U OLIEHKY pe3yJbTaTa BhIYMCICHUH.

OnepupoBaTh HMOHATHSIMU: CTENEHb C IEJIBIM IOKa3aTeleM; cTaHAapTHas (Gopma 3amucu
JNENCTBUTENBHOTO YMCiIa, KOPEHb HATypaJIbHOM CTENEHM; HCIOJIb30BaTh MOAXOASIIYI0 (hopMy
3aMMCH JEHCTBUTEIBHBIX YHCEN ISl PEIICHNS TPAKTUUECKUX 3314 U IIPEJICTaBICHNS JaHHBIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TaHTE€HC IPOU3BOJIBHOTO  YIJIa;
UCIOJIb30BaTh 3aMCh POM3BOJIBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHUH.

YpaBHeHUs1 M HEpaBEHCTBA

OnepupoBaTh NOHATUAMU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; 1LIE€JI0€, PALlMOHAIBHOE,
UppalMOHATIFHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YPAaBHEHUE;

Bomonuate  npeoOpa3oBaHUs ~ TPUTOHOMETPUUYECKMX ~ BBIPAKEHUH W peliaTh
TPUTOHOMETPUYECKUE YPABHEHMUS.

BrimonusaTe mpeoOpa3oBaHus LENBIX, PALMOHAIBHBIX W UPPAIMOHATBHBIX BBIPAKCHUH U
penarb OCHOBHBIE TUIIBI LIEJIBIX, PAIIMOHAIBHBIX U HPPALMOHAIIBHBIX YPABHEHNUN U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHsI U HEPABEHCTBA JUISl PELICHHMS MaTeMaTUYeCKUX 3a/1ad U 3a1ad U3
Pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.



MopnenupoBaTh peajbHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATh BBIPAXKCHUS,
YpaBHEHHUS, HEPAaBEHCTBA IO YCIOBHUIO 3aJa4yM, HCCIENOBaTh IMOCTPOECHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TpadpuKu

OnepupoBath MOHATUSAMU: (QYHKIUS, CIIOCOOBI 3a1aHus (QYHKIMU, 00IACTh OMpPEeIICHUs
¥ MHOXKECTBO 3HaYeHUHN QYHKINUH, TpaPuK QYyHKIIMU, B3aUMHO 0OpaTHbBIE (YHKIIUH.

OnepupoBaTh MOHATUSMHU: YETHOCTP H HEUETHOCTh (DYHKIMH, HYIH (QYHKIIHH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA Ui PELICHUsT yPaBHEHUH.

Ctpouth W yuTaTh rpa@uKu JUHEHHON (YHKIIMH, KBaJpaTUIHOW (PYHKIIMH, CTEIEHHOMN
(YHKINU C LENBIM ITOKa3aTeNIeM.

Hcnonws3oBath rpaduxu GyHKIUN A7 UCCIAEAOBAaHUS IMPOLIECCOB M 3aBHCUMOCTEH Mpu
pelIeHNH 3a/a4 U3 IPYTUX Y4EeOHBIX MPEIMETOB U PEaIbHOW XU3HH; BBIpAXaTh (HOpMyTIamu
3aBHCHUMOCTH MEXKy BETUYUHAMHU.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATHUSMHU: TOCIEIOBATEIBLHOCTD, apu(pMeTHUecKas U TeoMeTpUYecKas
IPOTPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yOBbIBaIOIIasi TeOMETPpUUYECKasi MPOTrpeccus, cymma
0EeCKOHEYHO yObIBAIOLIEH r€OMETPUUECKON ITPOrPECCUU.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMHU.

Hcnonp30BaTh CBOWCTBA TOCIIENOBATEIBHOCTEH M MPOTPECCHH ISl PEIICHUS peabHbBIX
3aJa4 MPUKJIAIHOTO XapaKTepa.

MHoKecTBa U JIOTHKA

OnepupoBaTh MOHATHUSIMHI: MHOXECTBO, OTIEPAIH HAJl MHOKECTBAMH.

Hcmonp30BaTh TEOPETHKO-MHOKECTBEHHBIN anmapaT /Ui ONMMCAHUS PEATbHBIX MPOIECCOB
U SIBJICHU, IPU PEIICHUH 3a7a4 U3 JPYTUX y4eOHBIX MPEeIMETOB.

OnepupoBaTh MOHATUSAMH: ONPECIICHHE, TEOpeMa, CIEJCTBHE, TI0KA3aTeIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTb MNOHATHSAMM: HATypaJbHOE, LE€JI0€ YHUCIO; MHCIONb30BaTh IPU3HAKU
JEIIAMOCTH LIEIIBIX YHCEI, PA3JI0KECHUE YUCIIa HA IPOCTBIE MHOXKHUTEIN JJI PEIIEHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTENIEHD C PALMOHAIBHBIM [TOKA3aTEIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM Yucia, JECITUUHbIE U HATypallbHbIE JIOTapU(MBI.

YpaBHeHHUs M HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHH JJsi MpeoOpa3oBaHUs BBIPAKEHUH; OMNEpUPOBATH
MOHATUSAMM: IIOKA3aTeIIbHOE YpAaBHEHUWE U  HEPABEHCTBO, peElIaTb OCHOBHBIE  TUIIBI
MTOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB.

BoimonHaTe mpeoOpa3oBaHusi BBIPAKEHHUH, coOAEpXkaluX JOorapugMmbl; ONEPUPOBATH
MOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; pellaTb OCHOBHbBIE THIIbI
JorapupMHUECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUHN M €€ pEIICHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPABHEHUH IS PEIICHUS MPAKTUYECKUX 3a/1ay.

Haxoauts pemieHus npocTelmxX CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPABHEHUHN U
HEPABEHCTB.

MogenupoBaTh peaqbHble CHUTYyallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHHS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3a/1a4H, UCCIENOBATH MIOCTPOCHHBIE MOJECIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.
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DOyHKUUH U rpaduKu

OnepupoBaTh MNOHATUAMM: Iepuoandeckas (GYHKLIHSA, NPOMEXYTKH MOHOTOHHOCTH
(GyHKIMU, TOYKH SKCTpeMyMa (YHKIHMH, HauOOJbIIee M HAUMEHbIIee 3HAYeHUs (YHKIUU Ha
IPOMEKYTKE; UCIOJIb30BaTh UX JJIsl UCCIIE0BaHUS (QYHKIUH, 3aJaHHOH rpa)uKoM.

OnepupoBaTb  MOHATHAMHU:  TrpadUKd  [OKAa3aTeIbHOW,  JorapupMuyecko  u
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIAUHATHOM IUIOCKOCTH U HUCIOJIb30BATh
JUISL PELICHUs] yPaBHEHUH 1 HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpaQUKU JUHEHHBIX YpaBHEHUH H
UCTIOJIb30BaTh MX JJISl PEILICHHS] CUCTEMbI IMHEWHBIX YpaBHEHHM.

Hcnonb3oBate rpaguku (QyHKUMN A7 MCCIEIOBAHUS IPOLECCOB M 3aBUCUMOCTEH M3
JIPYruX y4eOHbIX JUCHUIUINH.

Hayana maTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh  NOHATHSIMH:  HENpepbIBHAs  (QYHKUUS;  MPOM3BOAHAS  (PyHKIUH,
UCIIOJIb30BaTh NT€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM JJIs pellieHHs 3a1au.

Haxoaute mpom3BOAHBIE 3JIEMEHTApHBIX (DYHKIMHA, BBIYHACIATH NPOU3BOAHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (DYHKIIHIA.

Hcnonp30BaTe TPOM3BOJAHYIO ISl HCCleNoBaHMS (YHKIMM HAa MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHSATH PE3YyJIbTAaThl HCCIEA0BAHM K TIOCTPOECHUIO IPa(hUKOB.

Hcnonp30BaTh MPOM3BOAHYIO JUISI HAXOXKACHUS HAWIYUYIIETO PEIICHHs B NMPUKIAJHBIX, B
TOM YMCJI€ COLIMATbHO-3KOHOMUYECKHUX, 3a1auax.

OnepupoBaTh MOHATUSMH: TEPBOOOpa3Hasi W WHTETPAT;, MOHUMATh T€OMETPUYECKHNA M
(bu3nyeckuii CMbICI HHTErpaa.

Haxoxute mepBooOpa3Hble dJeMEHTAapHBIX (PYHKIUI; BBRIYUCIATH MHTETpAI 1o (hopmyre
Hrrorona—JleitOnumna.

Pemate mpukiagHble 3324, B TOM YHCIIE COIMAIBbHO-IPKOHOMHUYECKOTO U (PH3HUECKOTO
XapakTepa, CpeJICTBaMH MaTeMaTHYEeCKOT0 aHaIN3a.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NMPOrpaMmbl Bcero Kourpoarueie  Ipakruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
MHokecTBa palMOHAJIBHBIX U
1 JIIEWCTBUTENILHBIX uncel. PalmonansHeIe 14 1
YpaBHEHUS U HEPABEHCTBA
2 @yukuuu U rpaguku. CTeneHs ¢ 1elbM 6
MoKa3aresiem
3 Apudmerndeckuii KOpeHb N—O¥ CTEIICHHU. 18 1
Hppanmonaibabie ypaBHEHHUS! U HEPABEHCTBA
Dopmyiibl
4 TpUTrOHOMETpUH. T pUroHOMEeTpHUUECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTeabHOCTH ¥ IPOTPECCUU 5
5 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
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11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undgposbie)
n/n NPOrpaMmbl Bcero Kontpoaenbie  Ipaxruseckue o0pa3oBaTesbHbIE
padoTshI padoThI pecype
CreneHp ¢ paliiOHAJIbHBIM IOKA3aTENIEM.
1 [TokazarenbHast pynkius. [lokazaTenbHble 12 1
YpaBHEHHMS U HEPaBEHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuyaeckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIUU U UX
3 rpaduxu. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [Ipumenenne mpon3BOIHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHIA 12 1
7 HatypanbHble 1 1ienbie yncia 6
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

MHOXeCTBO, Olepauy HajJ MHOKECTBAMHU.
Huarpammsl Ditiepa—BenHa

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

Pannonanbueie yncna. OObIKHOBEHHBIE U
JECATUYHBIC IPOOU, TPOLICHTHI, OECKOHEUYHBIE
MIePUOIUYECKHE IPOoOU. BXOOHOU KOHMPOIb

ApudmeTnueckue oneparuu C
palMOHAIBHBIMU YHCIIaMU, Ipeo0pa3oBaHUs
YHCIIOBBIX BbIPAXKCHHM

[Tpumenenue apoGeil ¥ NPOLIEHTOB IS
pemeHus NPUKIIAIHBIX 33/1a4 U3 Pa3IndHbIX
OTpaciei 3HaHUH U pearbHOU KU3HU

[Ipumenenue npobeit ¥ MPOLEHTOB JIst
pEeILIeHNs IPUKIAIHBIX 3a7a4d U3 Pa3IMYHbIX
OTpacieil 3HaHUW U peabHOU KU3HU

JleicTBuTeNbHBIE UKclia. PaimonanbHbIe U
VMppalrOHaJIbHbIC YUCIIa

ApudmeTndeckue oneparuu C
JNEeUCTBUTEIILHBEIMHI YHCIIaMHU
[TpuGmxE€HHBIC BEIYMCIICHUS], PABHIIA
OKpYTJICHUS, TPUKUIKA U OLIEHKA Pe3yJIbTara
BBIYHCIIEHUH

TO)K}IGCTB& U TOXICCTBCHHBIC
npeoOpazoBaHus

10
11

YpaBHEHHE, KOPEHb YPaBHEHUS

HepaBCHCTBO, pPCIICHUC HCPABCHCTBA
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12
13

Meto nHTEpBaAIOB

Pemenue nemnsix U ApoOHO-pAIIOHATBHBIX
YPaBHEHUI U HEPABEHCTB

14

15

Kontponbnas padora Nel o teme
"MHOKeCTBa pallMOHATIBHBIX U
NENCTBUTENbHBIX uKcen. PalinoHanbHble
YpaBHEHHUS U HEPABEHCTB"

OyHKIWMS, CIIOCOOBI 3a/1aHUs () YHKITUH.
B3aumHo obpaTHbIe HYHKIIUU

16

['paduk pynkuuu. O61acTh ONpeeaeH s 1
MHOXeCTBO 3HaueHH (yHKmu. Hymm
bynkun. [IpoMeKyTKH 3HAKOIMOCTOSIHCTBA

17

18

YérHbie 1 HEUETHBIE QYHKIINN
CreneHs ¢ 1LeIbIM [T0Ka3aTEeIeM.
CranngaprtHas opMa 3aricu
JEHCTBUTENIBHOTO YnCiIa

19

20

Hcnonb3oBanue noaxozsueit popmel 3anucu
JENCTBUTENBbHBIX YHCET IS pELICHUS
NPaKTUYECKUX 3a/1a4 U MPE/ICTaBICHUS
JTAHHBIX

CrenenHast QyHKIUS C HATypalIbHBIM U
1enbIM nokasareneM. E€ cBoiicTBa u rpaduk

21

22

Apudmernueckuil KOpeHb HaTypaTbHON
CTEIEHU
ApudmeTnueckuiit KOpeHb HaTypaJbHOU
CTENEHU

23

CgoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHON CTENEHU

24
25

CaoiicTBa apu(hMeTHUECKOr0 KOPHA
HaTypaJbHON CTENEHU

CgoiicTBa apu(pMETHIECKOTO KOPHS
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HATypaJIbHOM CTeNeHu

HeticTBus ¢ apuMeTHIECKUMU KOPHAMHU N—

26 L
Ol creneHu

27 I[f:l‘z’ICTBH;I ¢ apu(METUIECKUMHU KOPHSIMH N—
Ol cTeneHu

28 I[f:ﬁCTBI/Iﬂ ¢ apu(PMETUICCKUMH KOPHIMH N—
Ol creneHu

29 I[f:l‘z’ICTBH;I ¢ apu(PMETUIECKUMU KOPHSIMH N—
Ol cTeneHu

30 JeiicTBus ¢ apuMeTHIeCKUMU KOPHIMH N—
Ol cTeneHu

31 Pemenue nppanvoHaibHBIX ypaBHEHUN U
HEPABEHCTB

32 Pemenne nppanimoOHaIBHBIX YPaBHEHUN U
HEPABEHCTB

33 Pemenue nppanroHaibHBIX YpaBHEHUN U
HEPABEHCTB

34 Pemenne nppaniuOHaIbHBIX YPAaBHEHHUN U
HEPABEHCTB

35 Pemenune nppanoHaibHBIX ypaBHEHUN U
HEPABEHCTB

36 CoiicTBa u rpaduk KopHs N-0if cTenenu

37 CaolicTBa U rpauK KOpHsI N-Oi CTENEHU
KonTtponbHas padora Ne2 o reme

38 "ApudmeTrueckuii KOpeHb N—ON CTENEeHHU.
WppannonanbHble ypaBHEHUS U
HepaBeHCTBA"

39 CuHyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO
aprymeHra

40 CuHyC, KOCUHYC U TAHT'€HC YHCIIOBOTIO

aprymeHTa
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ApKCUHYC, apKKOCUHYC U apKTaHT€HC

41 1
YHCIIOBOTO apryMeHTa

42 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT€HC 1
YHCJIOBOTO apryMEHTa
Tpuronomerpuyeckas OKpyKHOCTb,

43 OTpeieIeHne TPUTOHOMETPHUECKUX (DYHKIIUN 1
YHCIJIOBOTO apryMEHTa
Tpuronomerpuyeckas OKpyKHOCTb,

44 OIpe/iesIeHuEe TPUTOHOMETPUUECKUX (YHKIUI 1
YHCIJIOBOTO apryMeHTa

45 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

46 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

47 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

48 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

49 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

50 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

51 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

59 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

53 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPKECHHI

54 Pemenne TpUroHoMeTpHUECKUX ypaBHEHUI 1

55 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1

56 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN 1

57 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1

58 Pemenune TpuroHoMETpUUECKUX ypaBHEHUI 1

59 Pemienne TpuroHOMeTpUUECKUX YpaBHEHUN 1
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Kontponbnas padora Ne 3 mo teme

60 "D@opMYITBI TPUTOHOMETPHH. 1
Tpuronomerpuyeckre ypaBHeHuUs "
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS

61 MOCJIeN0BaTeNbHOCTE. MOHOTOHHBIE 1
MOCIIEI0BATEIbHOCTH
ApudmeTrnueckast U reoMeTpUyYecKas

6 nporpeccuu. Vcrnonbp30BaHue IPOTrPeCcCun 1
JUTSI pEIICHUS peallbHbIX 3a]a4 MPUKIaIHOTO
xapakTepa
beckoHeuyHO yObIBaroI1asi reoMeTpruIecKast

63 nporpeccusi. Cymma 6€CKOHEYHO 1
yOBIBaIOLIE reOMETPUUECKON TPOrPECCUU

64 ®dopmyna CIOKHBIX MTPOIEHTOB 1

65 dopmyna CI0KHBIX MTPOIEHTOB
O06o0061ienue, cucTeMaTru3anys 3HaHHUH 3a

66 Kypc alnreOpbl ¥ Hadall MaTeMaTHIECKOTO 1
ananm3a 10 kmacca

67 HToroBas KOHTpOJIbHAsA paboTa 1
O06006111EH1E, CUCTEMATH3allUs 3HAHUH 3a

68 Kypc anreOpbl U Hayal MaTeMaTH4YeCKOro 1
aHaimza 10 kiacca

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbIE
Ne uudposbie
Tema ypoka Kourposbubie  IIpakrnueckue
n/m P Bcero 5 p pﬁ o0pa3oBaTe/ibHbIE
a0doThI a0oThI
p p pecypchl
1 CreneHb ¢ palMOHAJIbHBIM II0Ka3aTeleM 1
2 CBoiicTBa cTeneHu 1
[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAILNX
3 ’ 1
palroHalbHbIE CTEIICHH
IIpeo6pa3oBaHye BEIpAKCHUM, COACPIKAIINX
4 1
paLMOHATIbHBIE CTEIIEHU
[TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAILINX
5 ’ 1
palroHaIbHbIE CTCIICHH
6 [Toka3arenbHbIC ypaBHEHUS U HEPABEHCTBA 1
7 [Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1
8 [Toka3zarenbHbIE ypaBHEHHS U HEPAaBEHCTBA 1
9 [Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1
10 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA 1
Iloka3zarenpHas KIIMs, €€ CBOMCTBA U
11 1
rpaduk
KonTpoJsbnasi padora no teme "Crenens ¢
12 PALMOHAJILHBIM NOKAa3aTeJIeM. 1 1
IlokasaTenbHas pynkuus. [lokazarenbHblIe
YPaBHEHHs U HepaBeHcTBA'
13 Jlorapudm umncna 1
14 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1
15 [IpeoOpazoBanue BEIpaXKEHUA, COJEPIKALIIX 1
sorapudmbl
16 [TpeoOpazoBaHue BEIPpAXKESHHH, COTEPIKANTUX 1
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sorapuhMbl

[IpeoOpa3zoBanue BbIpaX)eHH, Comep KaluX

17 1
Jorapupmbl

18 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIX 1
sorapuhMbl

19 Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA 1

20 Jlorapudmudeckue ypaBHEHHS 1 HEpaBEHCTBA 1

21 Jlorapugmuueckue ypaBHEHHS U HEPAaBEHCTBA 1

22 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA 1

23 Jlorapudmmueckas pyHKIuUs, €€ CBOWCTBA U 1
rpaduk

24 Jlorapugmuueckas pyHKIus, €€ CBONCTBA U 1
rpaduk

o5 Tpuronomerpuieckne GyHKINHU, UX CBOICTBA 1
u rpaduku

26 Tpuronomerpuueckue GyHKIUH, UX CBOICTBA 1
U rpaduKu

27 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA 1
u rpaduKu

8 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA 1
u rpaduKu

29 ITpriMepBl TPUTOHOMETPUUECKUX HEPABEHCTB 1

30 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

31 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

32 [TprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
KonTpoubnas pabora no reme
"Jlorapupmudeckas GpyHKuus.

33 Jlorapudgmuyeckne ypapHeHHs U 1

HepaBeHcTBa. TpuroHomerpuyeckue
(pyHKuMM 1 ux
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rpa¢uku.Tpuronomerpuyeckue

HepaBeHcTBa''

34 HenpepsiBable pyHKINN 1

35 MeToa MHTEpBAJIOB ISl PEIICHUST HEPAaBEHCTB 1

36 MeTtoa HHTEpBAJIOB JJIsl pEIICHHS] HEPABEHCTB 1

37 [IpousBoanas pyHKIUU 1

38 [TpousBogHas GyHKIMH 1

39 ['eomeTpuyeckuit 1 PUINIECKHUI CMBICIT 1
MIPOU3BOIHOMN

40 ['eomeTpuyeckuit 1 PUINIECKHUI CMBICIT 1
MIPOU3BOIHOMN

41 IIpou3BoaHEIE DIIEMEHTAPHBIX KA 1

VH

42 [TpousBogHBIE JIEMEHTAPHBIX (PYHKUINH 1

43 [IpousBoiHAS CyMMBI, IPOU3BEACHMSI, 1
4acTHOTO (YHKIUH

44 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, 1
YacTHOTO (yHKIUH

45 [TpousBoiHAS CyMMBI, IPOU3BECHHS, 1
4acTHOTO (QYHKIUH

16 [TpumeHeHne mPOU3BOJHON K UCCIIEIOBAaHUIO 1

KIIMi{ HA MOHOTOHHOCTh B SKCTPEMYMBI
VH yM
47 [TpumeHeHne mpOU3BOJHON K UCCIIEIOBAaHHUIO 1
KIIMi{ HA MOHOTOHHOCTh B SKCTPEMYMBI
VH yM

48 [TpuMeHeHre POU3BOTHOM K MCCIIEIOBAHUIO 1
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

49 [IpumeHeHne MPOU3BOIHOM K HUCCIIETOBAHUIO 1
(GYHKIH Ha MOHOTOHHOCTB M 9KCTPEMYMBI

50 Haxoxnenrne HanOoIbIIero 1 HANMEHBIIIETO 1
3HaueHusl (YHKIIUU Ha OTPE3Ke

51 Haxoxnenne HanOOIBIIEro U HAUMEHBIIIETO 1
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3HaYeHUs (PYHKIIMH HA OTPE3Ke

HaXO}K,I[eHI/IC HauOOJIBIIET0 U HAMMEHBIIIETO

52 3HaueHUsl (YHKIIUU HA OTPE3KE

53 Haxoxxaenre HanOobIIEr0 U HAMMEHBIIIETO
3Ha4YCHUsI PYHKIIUU HA OTPE3KE

54 Haxoxxnenne HanOOJIbIIEro ¥ HaUMEHBIIIETO
3Ha4YeHUs (QYHKIUU Ha OTPE3KE

55 Haxoxxaenre HanOobIIEr0 U HAMMEHBIIIETO
3HaueHusl (YHKIIUU HA OTPE3Ke
IIpumeHeHre npou3BOIHOM JJ1s1 HAXO0XKACHUS
HAWIYYILIETro PeIeHUs B IPUKIIATHBIX

56 3aj1auax, IJsl OMpeIeJICHUsI CKOPOCTH
mpolecca, 3alaHHoro GopMyJIoN WK
rpaduxom
KonTpoJsbHnas pabora no teme

57 "IIpousBoanasi. [IpumeHenne
NPou3BoaHOM"

58 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX

59 [TepBooOpasnas. Tabmuia nepBooOpa3HBIX

60 Hurerpai, reomeTpudeckuii U Pu3nUECKUii
CMBICJI UHTETpasia

61 WuTterpan, reoMeTpuuecKuil U pu3ndeckuit
CMBICJI UHTETpasia

62 WuTerpain, reomeTpudecKkuii U Gu3ndecKuit
CMBICJI UHTETpasia

63 Brruucnenue uaTerpana no gpopmyie
Herorona—Jleiibaumna

64 Brruncnenue uaTerpana no hopmye
Herorona—JleiiOuua

65 Brruucnenue uaTerpana no gopmyie

Herorona—Jleiibaumna
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66
67

Beruucienue naTerpaia mo Gopmyie
Herorona—JIeitOHuIa

CucreMbl TUHEHHBIX YpaBHEHUN

68
69

CucreMbl TUHEUHBIX YpaBHEHUH

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

R

70

71

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEVHBIX YPABHEHUI

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTeIbHBIX, JIOTAPU(HMUIECKUX
YPaBHEHHUI U HEPABEHCTB

72

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTeIbHBIX, JIOTAPU(HMUIECKUX
YPaBHEHHUI U HEPABEHCTB

73

74

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHANTBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(HMUUECKUX
YpaBHEHUI U HEPABEHCTB

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MO0Ka3aTeNIbHbIX, JOrapuGMUIECKUX
YPaBHEHUN U HEPABEHCTB

75

76

Hcnonb3oBanue rpadukoB GyHKIUN A7
pelIeHns ypaBHEHUN U CUCTEM
Hcnons3oBanue rpadukoB GyHKIUN A5
pEILlIEeHUs] YPaBHEHUI U CUCTEM

77

IIpuMeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PEILICHUI0 MATEMaTUYECKUX

3a/1a4 ¥ 3a71a4 U3 Pa3IuvIHbIX 00JacTel HAyKH

U PEAIbHOU KU3HU
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KonTpoasHnas padora no teme ""UnTerpaJ

78 o 1
U ero npumeHenns. CucremMbl ypaBHeHH

79 HarypanbHble U menbie 9ucia B 3aja4ax u3 1
peaIbHOM KU3HU

80 HarypanbHble U 11e/1ble Yrclia B 3a/1a4ax 13 1
pEATBHOM )KU3HU

81 HarypanbHble U enpie 9ucia B 3aja4ax u3 1
peaIbHOM KU3HU

82 [Ipu3Haku qeIMMOCTH LEIbIX YNCEN 1

83 [Tpu3HaKu AEIUMOCTH LEBIX YUCEI 1

84 [Ipu3HaKy 1€TMMOCTH LEJIBIX YUCEN 1

85 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 A 1
3HaHUU. YpaBHEHUs

86 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HAHUHU. YpaBHEHUS

87 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HAHUU. Y paBHEHUS

88 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 1
3HaHUU. YpaBHEHUSA

89 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHUU. YpaBHEHUS

90 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHUU. YpaBHEHUS

91 [ToBTOpenme, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHuil. HepaBeHcTBa

92 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 1
3HaHuil. HepaBencTBa

93 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHuil. HepaBeHcTBa

94 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 1

3HaHui. HepaBeHcTBa

24




[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL

95 - . 1
3HaHuid. CHCTEMBI YpaBHEHUN

96 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHUW. CucTeMbl ypaBHEHUH

97 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuil. OyHKUMH

98 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUs 1
3HaHuU. OyHKIKH

99 HroroBasi KOHTpoJIbHasi padoTa 1

100 HTorosasi KOHTpPoOJIbLHAsSI padoTa 1
O06o00menne, cucTeMaTu3anus 3HaHUN 33 KypC

101 anreOpsl ¥ HaYaJl MAaTEMAaTHYECKOTO aHAIM3a 1
10-11 kmaccos
O0600menne, cucTeMaTu3anus 3HaHUN 33 KypC

102 anreOpsl ¥ HaYaJl MAaTEMaTHYECKOTO aHAIM3a 1
10-11 kmaccos

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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INPUJIO)KEHUE

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

MareMaruka: ajnredpa ¥ Havajla MaTeMaTHYECKOrO0 aHali3a, reoMeTpus. Anrebpa u
Hauaja mareMarudeckoro ananmza, 10-11 xmaccel/ Amumon II.A., Komsrun HO.M.,
TxaueBa M.B. u npyrue, Axunoneproe oo6mectBo «M3narensctBo «IIpocBemenuey
MaremMaruka. AireOpa U Hadajga MaTeMaTHYeCKOro aHanusa, 10 kimace/ Mep3msk AT,
Homupogckuii [I.A., Ilononckuii B.b., Axup M.C.; nox penakuueit [logonsckoro B.E.,
OO01ecTBO € OrpaHMYCHHOW OTBETCTBEHHOCTHhIO M3matenwbckmii nientp «BEHTAHA-
I'PAD»; Axunonepnoe obuectBo «M3narenbcrBo «lIpocsenienue»

Marematuka. Anredpa U Hadana MareMaTHdeckoro aHainmsa, 11 kimacc/ Mep3asak AL,
Homuposckuii JI.A., ITononckuit B.b., Sxup M.C.; nox penakuueit Ilogonsckoro B.E.,
OO01iecTBO ¢ OrpaHHMYeHHON oTBeTCTBEHHOCThIO WM3narenbckuil nentp «BEHTAHA-
I'PA®y»; AxunonepHoe obmiectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

Maremaruka: anredpa ¥ Hadajla MaTeMaTUYeCKOro aHaliu3a, reomeTpus. Anredpa u
Hauaja mateMmarudeckoro ananmsa, 10-11 xmaccel/ Amumon II.A., Koasrun HO.M.,
TkaueBa M.B. u npyrue, AxkimonepHoe obuiectBo «M3aarensctBo «lIpocBerienne»
MaremaTtuka. AnreOpa ¥ Hadaia MareMmaTudeckoro ananmsa, 10 kmacc/ Mepsmsak A.l'.,
Homupogckuii [I.A., Tlonouckuit B.b., Axup M.C.; nox penakuueii [Togonsckoro B.E.,
OO01IecTBO ¢ OrpaHHYEHHON OTBeTCTBeHHOCTHhIO WM3matenbckuili neHTp «BEHTAHA-
I'PAD»; Axunoneproe obmiectBo «M3narenbcrBo «lIpocsenienue»

Martemaruka. Anrebpa U Havajna MaTeMaTudeckoro ananusa, 11 xmacc/ Mep3nsak AT,
Homupogckuii [I.A., Tlonouckuit B.b., Axup M.C.; nox penakuueii [Togonsckoro B.E.,
OO011ecTBO € OrpaHHMYEHHON OTBeTCTBeHHOCTHhIO WM3nmatenbckuilt neHtp «BEHTAHA-
I'PAD»; Axunoneproe obmectBo «M3natensecrBo «lIpocsemenne»
Martemaruka:anrebpa ¥ Hayala MaTeMaTUYeCKOTO aHajau3a, reoMmerpus. Anredpa u
Hayaja MaTeMaTHYECKOro aHaim3a. ba3oBwlii  ypoBeHb:10) Kjacc: MeTOAUYecKoe
noco6wue /E. B. bynko, A. I'. Mep3isik, B. B. TTonouckuit, M. C. SIkup. — M.: Benrana-
I'pad, 2020.

Anrebpa W Hayala MaTeMaTUYECKOTO aHaiu3a. YHUBEPCATbHBI MHOTOYPOBHEBBIN
coopuuk 3amad. 10-11 xmaccer: yue6. mocobue s obmeodpazosar. Opranu3zanuii / 1.B.
Smenko, C.A. Illectakos. — 2-e u3a. — M.: [Ipocsemenue, 2020

Boponuaruna O. A., Beicouxuit U. P., Tpynun A. A. Smenko U. B. IlpaxTtuko-
OPUEHTUPOBAHHBIE MATEeMATHYECKHUE 3a7a4d KaK CPEJCTBO Pa3BUTHS (PyHKIIMOHATHHOU
rpamoTtHocTH // [legaroruueckue usmepenus. — Ne 2. — 2021.

AnrebOpa u Hayala MaTeMaTUYECKOro aHamu3a. J(MuIakTHIecKne MaTepuaibl K y9eOHUKY
[I.A. AmumoBa u npyrux. 10 kiacc: yue6. mocodue s o0rieo0pa3oBar. OpraHu3aIinii;
0a3oBblil 1 yrayo. ypoBau/M.U. 11labynun, M.B. Tkauésa, H.E. ®énopona. — 8- m3n. —
M.: IIpocsemenue, 2017

Anrebpa u Hayana ananmu3a. 10 KI.:. COOpHUK 3amad W KOHTPOJbHBIX paboT/A.T.
Mep3nsik, B.b. Tlononckwii, E.M. Pabunosuu, M.C. fAxup. — X.: ['umnazus, 2010
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

e Math.ru — [Dnexrponsnsriii pecypc]. — URL: https://math.ru

e BupryanbHbie 1aOOpaTOPHBIC U MPAKTUYCCKUE PAOOTHI HA YIIyOJICHHOM YPOBHE
OCHOBHOT0 00111ero oopazoBanusi. — ®I'bBHY «MHcTUTYyT cTpaTeruu pa3BUTHS
obpazoBanus». — [DnekTponHbIil pecype]. — URL: https://content.edsoo.ru/lab/

e Poccuiickas 37eKTpoHHas IIKoia. — [DnekrponHbiid pecypc]. — URL: https://resh.edu.ru/
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