


MNOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma ydeGHOrO Kypca «Ajiredpa W Hadala MaTeMaTUYECKOTO aHAIH3a»
6azoBoro ypoBHs s oOydaromuxcs 10 —11 ximaccoB paspaborana Ha ocHoBe DeneparbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEeNBHOIO CTaHIApTa cpeaHero oOmero oOpa3oBaHUs, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPEeOOBaHMM, MPEABABIAEMBbIX K MaTeMaTHUYeCKOMY OOpa30BaHHIO, U
TPaJMIUi pPOCCHIICKOrO oOpa3oBaHus. Peanu3anus mnporpaMMbl OOECIICYMBACT OBJIAICHUC
KIIFOYCBBIMU KOMIICTCHUUAMHU, COCTABJIAIOIIMMU OCHOBY JIA CaAMOPA3BUTHUA W HCIPCPLIBHOI'O
00pa3oBaHus, IEIOCTHOCTh OOLICKYJIbTYPHOTO, JMYHOCTHOTO M MO3HABATEIBHOIO DPa3BUTHS
JUYHOCTH 00YJAFOIIIUXCS.

HEJIN U3YUYEHUSA YYEBHOT'O KYPCA

Kypc «Anrebpa m Hauvana MaTeMaTHYECKOTO aHAlM3a» SIBJSIETCS OJHUM M3 Hamboliee
3HaYMMBIX B MPOTPaMME CTapIled IIKOJbBI, TOCKOJBKY, C OIHON CTOPOHBI, OH oOecreynBaeT
WHCTPYMEHTAIBHYIO 0a3y s M3y4eHHsS BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroi
CTOPOHBI, (OPMHPYET JIOTHYECKOe M aOCTpaKTHOE MBIIUICHUE YYalluXcs Ha YpOBHE,
HE0OXO0IMMOM JJIsl OCBOEHUSI KypcoB MH(OPMAaTUKH, OOLIECTBO3HAHMSI, UCTOPUH, CIOBECHOCTH.
B pamkax maHHOTO Kypca yJamiuecs OBJIaIeBalOT YHHBEPCATLHBIM S36IKOM COBPEMEHHOU HayKH,
KoTOpast popMyIHpyeT CBOH JOCTHKEHUS B MaTeMaTHIECKO# Gopme.

Kypc anreOpsl 1 Hauan MareMaTHYeCKOrO aHalIM3a 3aKja/JbIBa€T OCHOBY JUISl YCHEIIHOTO
OBJIAJICHUS] 3aKOHAaMHM (U3MKH, XUMUHU, OHOJOTHHM, TIOHHMAaHUS OCHOBHBIX TEHICHIIM
SKOHOMMKHU M OOIIECTBEHHOM JKMU3HHM, MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHON XU3HU. B Toxe
BpeMsi OBJIaJIeHHE aOCTPAKTHBIMHU M JIOTHYECKHU CTPOTMMHM MaTEeMaTHUYECKUMH KOHCTPYKIHUSMU
pa3BUBaeT YMEHHME HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTH YTBEPKICHUS,
HCIIOJIb30BaTh 00O0OIIEHHEe M KOHKpETH3aIuio, aOCTparupoBaHWE M aHAJIOTHUI0, (OPMHPYET
KpeaTHUBHOE U KPUTHUYECKOE MbIlIeHUE. B Xxone u3yueHus anreOpsl U Hauand MaTeMaTHYeCKOro
aHaJlM3a B CTapIIel IIKOJIe y4alllhecs IMOJIy4aloT HOBBIM OMNBIT pelIeHUs MPUKIATHBIX 3a/ad,
CaMOCTOSITEJIBHOTO ~ TIOCTPOEHUST ~MaTeMaTHMYeCKUX MOJENEeH  pealbHbIX CUTyallMid U
UHTEPIpPETAllMK  TOJYYEHHBIX pPEIICHUH, 3HAKOMATCA C MpUMepaMH MaTeMaTUYECKUX
3aKOHOMEPHOCTEH B MpPHUpPOJE, HayKe M B HCKYCCTBE, C BBIJAIOLIUMUCS MaTeMaTUYECKUMU
OTKPBITHSMH U UX aBTOPAMHU.

Kypc oOnanaer 3HaYMTENBHBIM BOCHHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIM peaau3yercs
Kak uepe3 y4eOHbIM Marepual, cnocoOCTBYIOMMM (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak © dYepe3 crnenupuky y4yeOHOW JesITeNnbHOCTH, TpeOyromeld CcaMOCTOSTENbHOCTH,
aKKypaTHOCTH, MPOJODKUTEIbHOM KOHIIGHTpAllMM BHUMAHUST U OTBETCTBEHHOCTH 32
MOJIy4YEHHBIH pe3yNbTarT.

B ocHoBe meronuku oOyueHHs anrebpe M HayalaM MaTeMaTHYECKOTO aHajiu3a JIEKHT
JeATeIbHOCTHBIN MPUHIIUI 00ydEHusl.

CrpykTypa Kypca «AnreOpa v Hayajga MaTeMaTUYECKOIO aHAIM3a» BKIIOYAET CIIeIyIOIue
coJiepKaTeIbHO-METOIMUecKUue JHHUU: «Yucna M BbIUMCIHCHUA», «DYHKIUM U TpapuKu»,
«YpaBHEHUs U HepaBeHCTBa», «Hauama mMaTtemarnuyeckoro ananusa», «MHOXKECTBA U JIOTHKay.
Bce ocHOBHbIE cojliepKaTeabHO-METOANYECKHE JIMHUM W3Yy4yaloTCsl Ha MPOTSDKEHUM IBYX JIET
oOy4yeHHs B cTaplIeil IIKOJie, €CTECTBEHHO JOTONHSAS APYr JIpyra W MOCTENEHHO HACHIIIAsICh
HOBBIMH TeMaMM U pazaenaMu. JlaHHBIH Kypc SBJISIETCS HMHTETPAaTUBHBIM, IOCKOJBKY
oObenuHseT B cebe cojAep)KaHHMEe HECKOJbKMX MAaTeMaTH4YeCKuX TUCHMIUIMH: aireodpa,



TPUTOHOMETPHUSI, MATEMATHUYECKUI aHaIN3, TEOPUsI MHOXKECTB U JIp. [To Mepe Toro kak ywamiuecs
OBJIAZICBAIOT BCE OoJiee IMPOKMM MAaTEeMAaTHYECKUM almapaToM, y HHX IOCIEJOBATEIbHO
(dopMupyeTcsi W COBEPUICHCTBYETCS YMEHHE CTPOUTh MaTEMaTHUYECKYI0 MOJENb pealbHOI
CUTYaIlu¥, NMPUMCHITh 3HAHUWs, MOJY4YEHHBIE B Kypce «AyredOpa W Havajla MaTeMaTHYECKOTO
aHaJln3a», JUIsl PEIICHUs CaMOCTOSITENIbHO C(OpPMYIMpPOBAHHOW MaTeMaTUYecKOW 3ajauu, a
3aTe€M MHTEPIPETUPOBATh MOJIYUEHHBIN pe3yibTar.

CopepxarenpHo-MeTOAMYECKass  JMHUS — «Yucma M BBIYMCIIGHUS» — 3aBEpILaeT
(opMUpOBaHHE HABBIKOB HCIOJIB30BAHUS JEHCTBUTENHLHBIX YHCEN, KOTOpOoe OBLIO HAa4yaTto B
OCHOBHOM mikoJsie. B crapuieil mikosie ocoboe BHUMaHue yaenseTcs: (JOpMHUPOBAHUIO MPOUHBIX
BBIYHCITUTEIIBHBIX HABBIKOB, BKJIIOYAMOIIUX B CeOS MCIOJIb30BAHWE PA3UYHBIX (OpPM 3amuCH
NEHUCTBUTENFHOTO YHWCA, YMEHHUE pallMOHAJIBHO BBIMIOJHATH JCUCTBUS C HUMH, JeJaTh
MPUKHUJIKY, OIICHUBaTh pe3yapTaT. OOydaroniuecs TMOJMYYalOT HABBIKA TPHOIHKEHHBIX
BBIYUCJICHUH, BBITIOJIHEHUS JCUCTBUN C 4YWCIaMH, 3alMCAaHHBIMU B CTaHJApTHOU Qopme,
WCIIOJIb30BAHUSI MATEMATHYECKUX KOHCTAHT, OIIEHUBAHUSI YU CIIOBBIX BHIPAKCHUIM.

JIuaus «YpaBHEHUS U HEPABEHCTBA» peAlM3yeTcs Ha MPOTSIKEHUM BCEro OOydyeHHUs B
CTapuiel IIKoJie, TOCKOJbKY B KaXJOM pa3zieie MporpaMMbl TPEAYCMOTPEHO pelleHHe
COOTBETCTBYIOIINX 3aAa4. OOydaronuecs: oBIaIeBalOT Pa3IMuYHbIMU METOJAAMHU PELICHUS LIETIBIX,
paIMoHAIBHBIX, HPPAITHOHAIBHBIX, TTOKA3aTEIBHBIX, JOTAPU(YMHUUECKIX U TPUTOHOMETPUIECKUX
ypaBHEHUH, HEPABEHCTB U MX cucTeM. [losrydeHHbIe YMEHHS HCTIONB3YIOTCS MPU HUCCIETOBAHUH
(GYHKIMI C MOMOIIBIO MPOU3BOJHOM, peUIeHUH NMPUKIAJAHBIX 33Ja4 W 33/a4 Ha HaxO0XJACHUE
HauOOJIBIINX ¥ HAMMEHBIINX 3HaueHu QyHKIMU. [laHHAs conmepkaTesbHas TMHUS BKIIIOYAET B
cedst Takke (GOPMHUPOBAHWE YMEHUW BBIMOJHATH Pacu€Thl mo Qopmynam, mpeoOpazoBaHHS
LEbIX, PAalUOHAIBHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHMM, a TaKKe
BBIPKEHUH, COJAEpXKAIUX CTENeHW M Jorapudmel. brarogaps uzydeHuio aiaredpanyeckoro
MaTtepuasa MpOUCXOAUT AajbHellliee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIJICHHS
yuaiuxcs, (GOpMUPYIOTCS HaBBIKM JIEAYKTUBHBIX PAaCCYXJEHUHM, pabOoThl C CHUMBOJIbHBIMU
(dbopmamMu, mpencTaBiICHHUs] 3aKOHOMEPHOCTEN U 3aBHCUMOCTEH B BUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QQGeKTUBHbIE HHCTPYMEHTHI JIJIsl PEIICHUs MPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 33/1a4, HArJsJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-mMeToanueckass TuHUS «DyHKIUU U rpa@UKW» TECHO IMEPErieTacTcsl ¢
OPYTMMHU JIMHUSIMM Kypca, IOCKOJbKY B KaKOM-TO CMbICIE 3aJa€T IMOCIENOBATEIbHOCTD
M3ydeHuss Marepuana. M3ydeHHe CTENEeHHOW, I0Ka3aTelIbHOW, JiorapuMUYecKor u
TPUTOHOMETPUYECKUX (YHKIMMA, WX CBOHCTB M TpadUKOB, HCHOIb30BaHUE (QYHKUHUNA Ui
pelieHus 3aJad U3 JIPYrux y4eOHBIX MPEAMETOB W PEealbHOM JKU3HHM TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C PEllIEHUEM ypaBHEHMI U HepaBeHCTB. [Ipu 3Tom Oosbioe
BHMMaHUE yaemseTcss (GOpMHUPOBAHUIO YMEHHUS BbIpaxaTh (OpMyJTaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMU BEITUYMHAMHU, HCCIENOBATh IMIOJy4€HHbIE (YHKIMH, CTPOUTh HUX TpaduKH.
Marepuan 3TON cOJEpKAaTeIbHOM JIMHUM HalEJIeH Ha pa3BUTUE YMEHUH W HABBIKOB,
MO3BOJISIIOIIMX ~ BBIP@KATh 3aBUCUMOCTH MEXKIy BEIWMYMHAMU B  Pa3nuyHOM  dopme:
aHAIMTUYEeCKOM, Tpaduyeckoil u croBecHOW. Ero wu3ydeHune cHocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHUSI, CIHOCOOHOCTH K  OO0OOIIEHHIO W KOHKpPETH3allWH,
WCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenbHast nuHus «Hadana maTeMaTHYeCKOro aHajiu3a» MO3BOJSET CYIIECTBEHHO
pacIIUpUTh KPYr Kak MaTeMaTHYECKUX, TaK U MPHUKIATHBIX 33]a4, TOCTYMHBIX 00YJalOmUMCs, Y
KOTOPBIX TMOSBISETCS BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH Tpaduku PYHKIUN, ONPEENITh UX
HauOOJbIINE U HAMMEHBIINE 3HAYCHUS, BBIYUCIATh TUIOMAIU (GUTYp U OOBEMBI TeJ, HAXOIUTh



CKOPOCTM U YCKOpPEeHMsI ImpoueccoB. JlaHHas cojepkaTelbHas JMHHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHUS MaTEeMaTHYECKMX MOJENEH pealbHbIX CHUTYallul, HaxXOXICHUS
HAaWIY4llIero pPELIEeHUs B IMPUKIAJHBIX, B TOM YHUCIIE COLMAIbHO-3KOHOMMYECKUX, 3a]adax.
3HaKOMCTBO C OCHOBaMH MaT€MaTHUYECKOTO aHalIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(OopMaIIbHO-TOTHYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMHPOBAHUIO YMEHUH DPacro3HaBaTh
IIPOSIBJIEHUSI 3aKOHOB MaTE€MaTHKU B HAayKe, TEXHHKE M HcKyccTBe. OOydaromuecs Y3HAIOT O
BBIJAIOIIMXCSl pe3ysibTaTaX, IOJIyYEHHBIX B XOJI€ Pa3BUTUS MAaT€MAaTUKU KaK HAayKu, U HX
aBTOpAx.

CopepxarenbHO-MeTOANYECKAsl JIMHUSA «MHOXKeECTBa U JIOTUKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. Te€OpeTUKO-MHOKECTBEHHBIE IIPECTABIECHUS IPOHU3BIBAIOT BECh
KypC LIKOJbHOW MAaTeMaTUKU U MpeisiaratoT HauboJiee YHUBEPCAIbHBIN A3bIK, 00bEIUHSIIONINI
BCE pa3ienbl MaTeMaTUKU U €€ MPHIOKEHUH, OHU CBS3BIBAIOT pa3Hble MaTeMaTUYECKue
TUCUMIUIMHBL B eauHoe uenoe. [loaTromy BakHO JaTh BO3MOMKHOCTH IIKOJBHUKY HMOHHMMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTUKW U HCIOJIb30BaTh €ro Jyis
BBIPAYKEHUSI CBOUX MBICIIEH.

B kxypce «AnreOpa m Hayajsa MaTeMaTHYE€CKOTO aHAIM3a» MPUCYTCTBYIOT TaKKe€ OCHOBBI
MaTeMaTHYeCKOr0 MOJETUPOBaHUsS, KOTOpbIE MPHU3BaHbl CPOPMHUPOBATH HABBIKM MOCTPOEHUS
MoJieniel peasbHbIX CUTYallUid, HCCIeTOBaHUS ATUX MOJIENIel ¢ MOMOUIBIO anmnapara aiaredopsl U
MaTeMaTHYeCKOr0 aHaju3a W HWHTEepPIpeTallud IOJIYYEeHHBIX pe3yabTaToB. Takue 3amaHus
BIUIETEHBl B Ka)bI W3 pa3/ieloB MPOTpaMMbl, MOCKOJIbKY BECh MaTepuall Kypca HIMPOKO
UCIOJIb3YeTCs Ui pelIeHUs IPUKIaHbIX 3a1a4. [Ipu pemeHnn peanbHbIX MPaKTUYECKUX 3a7a4
yudaiigecsi — pa3BUBAaIOT  HAOMIOAATENbHOCTb,  YMEHHE  HaXOAUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJIB30BaTh aHAJOTHIO0, 0000IaTh W KOHKPETH3UPOBATH MPOOJIEMY.
JlesTenbHOCTh MO0 (POPMUPOBAHUIO HABBIKOB PpEIICHUS MPHUKIAIHBIX 3a7ad OpraHu3yeTcsl B
IpolLecce U3y4eHHs BceX TeM Kypca «Anredpa v Hayajla MaTeMaTUYeCKOTo aHaIn3ay.

MECTO YYEBHOT'O KYPCA B YYHEBHOM IIJIAHE
B yueOHOM miiaHe Ha U3ydeHue Kypca aareOopsl U Hayall MaTeMaTH4eCKOTO aHalu3a Ha 6a30BOM

ypoBHE OTBOAUTCA 2 4aca B Henento B 10 kimacce u 3 yaca B Henento B 11 kiacce, Bcero 3a JBa
roaa ooydenust — 170 gacos.



COJAEPKAHUME YYEBHOI'O KYPCA
10 KJIACC

Yucia ¥ BbIYHMCICHUSA

Parmonanbubie yncina. OOBIKHOBEHHBIE U JIECATHYHBIE TPOOH, MPOLEHTHI, OECKOHEYHBIC
nepuoandeckue Japoou. ApuMeTHYecKHe OIepauud ¢ paluOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YUCIOBBIX BbIpaKeHHH. [IpuMeHeHune npoOeil M TMPOLEHTOB sl PEHICHUs
MIPUKIIAHBIX 33]1a4 U3 Pa3JIU4YHbIX OTPACIIEH 3HAHUM U PEaJbHOM )KU3HU.

JleiicTBuTenpHble uncia. PanuoHanbHble M HMppalMOHAIbHBIE uucia. Apudmernyeckue
orepanuy ¢ AeUCTBUTEIbHBIMU uKciamMu. [IpuOnuxénHble BHIYMCICHUS, PAaBUIa OKPYIJICHMUS,
MPUKUKA U OLIEHKA Pe3ybTaTa BIYMCICHUH.

Crenenp c 1enbiM nokaszareneM. CranmapTHas gopma 3ammucu JeHCTBUTEIBHOTO YHCIA.
Wcnonb3oBanue mnoaxoxsdmed (opMbl 3amucu  JEMCTBUTENBHBIX 4YHMCEN JJIs  pElIeHUs
MPaKTUYECKUX 33/1a4 U MPE/ICTaBICHUS TaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOW creneHH. JleWcTBus ¢ apudMeTnyecKuMu
KOpHSIMH HATYPAJIbHOW CTETICHH.

CuHyc, KOCUHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO apryMeHTA.

YpaBHeHHUs 1 HEPABEHCTBA

ToxnecTBa 1 TOXKAECTBEHHBIE TPEOOPa30BAHMUSL.

[IpeoOpazoBaHue TPUTOHOMETPUUECKHX BbIpakeHH. OCHOBHBIE TPUTOHOMETPUUYECKUE
hopmyIIBI.

VYpaBHeHHe, KOpeHb ypaBHEHHMs. HepaBeHCTBO, pellleHUEe HepaBeHCTBA. Meron
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-paIlMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue nppanioHaNbHBIX YPABHEHUN U HEPABEHCTB.

Peurenne TpuroHOMETpUYECKUX YPAaBHEHUH.

[IpuMeHeHrne ypaBHEHHMII U HEPABEHCTB K PELICHUIO MAaT€MATHUYECKHX 3aJad W 3a7ad u3
pa3IMyYHbIX 00JacTel HAyKH U pealbHON KU3HHU.

DyYyHKIUM U TPapuKu

OyHKIMA, crtocoObl 3aaanus GyHkuu. ['paduk GyHkuu. Bzanmuo oOpaTHbie GYHKIIHH.

Ob6nacTh onpeneneHuss 1 MHOKeCTBO 3HaueHud ¢ynkuuu. Hynu ¢ynkuun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

Crenennas (yHKIus ¢ HaTypaldbHBIM M IIENIbIM moka3aTeneM. EE cBoiicTBa u rpaduk.
CpoiicTBa u rpaduk KOpHS N-O# CTEIICHHU.

Tpuronomerpuyeckass OKPYKHOCTb, OIpEIEICHUE TPUTOHOMETPHUUECKUX (QYHKUIUN
YUCJIOBOTO apryMeHTa.

Havana maTeMaTn4ecKoro aHajimsa

[locnenoBaTenbHOCTH,  CIOCOOBI  3a/JaHUsl  MOCJENOBAaTEIbHOCTEH.  MOHOTOHHBIE
IIOCJIEOBATEIBLHOCTH.

Apudpmernueckass W reoMeTpuyeckas —mporpeccud. beckoHeduHo — yObIBaroIas
reomerpuyeckasi nporpeccus. CyMMa O€CKOHEUHO YOBIBAIOIIEH I€OMETPHUUECKOW MpOrpeccui.
dopmyna CII0XKHBIX IPOLEHTOB. Vcrnonb3oBaHWE MPOTPECCHM Ul PELIEHUS PEAIbHBIX 3a/1ad
MIPUKIIAHOTO XapakTepa.

MHokecTBa M JIOTHKA



MHoxecTBO, onepaluu Haja MHoOkecTBaMu. Jluarpammsel Oitniepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O anapara Juisi ONUCaHUS PEeajbHbIX IPOLECCOB U SBICHUW, IPH
pelIeHNH 3aa4 U3 APYruX y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHE, J0KA3aTEIbCTBO.

11 KJIIACC

Yuciia ¥ BbIYMCICHUSA

Harypanenble u nensie yncina. [Ipu3Haky qenuMoCTy HEIbIX YUCe.

Crenenb ¢ pallMoOHaIBHBIM Moka3areneM. CBOMCTBA CTETICHHU.

Jlorapudm uncna. JlecaTudHbIe U HaTypaibHbIE JOrapru(MBbI.

YpaBHeHus1 U HepaBeHCTBA

[IpeoOpa3oBaHue BbIpaXKEHHH, COEPKALIUX JOTAPUPMBI.

[IpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX CTEIIEHHU C pallMOHAIbHBIM MIOKAa3aTeNIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHs 1 HEPaBEHCTBA.

CucteMbl JIMHEHHBIX YpaBHEHUW. PemieHne NpUKIAIHBIX 33/ad C MOMONIIBIO CHUCTEMBI
JIMHEWHBIX YPABHEHUM.

CucTreMbl ¥ COBOKYMTHOCTH PAallMOHAIBHBIX YPaBHEHUI 1 HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKHUX 3ajad U
3a/1a4y U3 Pa3IMYHbIX 00JIacTel HAYKH U PealbHOM KU3HHU.

DyYyHKIUM U TPapuKu

Oyuknusa.  [lepuogudeckne  pyakmmu. [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKITUH.
Makcumymbl 1 MUHUMYMbl (yHKiuu. Haumbonbliee m HaumeHbllee 3HaueHUE (GYHKIMH Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPAPUKH.

[TokazarenbHas u norapudmuyeckas GyHKIHH, UX CBOWCTBA U IpaUKH.

Hcnonb3oBanue rpadukoB QpyHKIUI A5 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpagukoB QyHKIUI ISl KCCIEIOBAaHUS MTPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPH PEIICHUH 3aa4d U3 APYruX yueOHBIX MPEAMETOB U peaibHOM KU3HHU.

Hayana maTeMaTH4eCKOro aHajm3a

HenpepriBHbie ¢yHKIME. MeTo 1 HHTEPBAJIOB JJIsl pEIICHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomeTpruyeckuit 1 GU3MYECKUI CMBICI IPOU3BOTHOM.

[IpousBonHbie 3neMeHTapHBIX (QYHKIUNA. POPMYIBl HAXOXKICHHS MPOU3BOJIHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (YHKIIHIA.

[IpumeHeHre MpoU3BOIHOM K UCCIEIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTH M SKCTPEMYMBI.
Haxoxnenrne HanboIbI1ero ¥ HAaMMEHBIIIEro 3Ha4eHusl (PYHKIIMH Ha OTPE3KE.

[IpumeHeHre MPOU3BOAHOMN I HAXOXKIACHHUS HAWIYULIEro pPElICHUs B MPUKIAIHBIX
3ajauax, JAJIs ONpeiesIeHUs] CKOPOCTH Ipoliecca, 3aJaHHOTo (GopMyIIoi Uitk rpadukom.

IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX.

WuTterpan, ero reomMmeTpuueckuii 1 guznyeckuii cMpici. Beruncienne uHTerpana mno
¢dbopmyne Hetorona—JleiiOHuna.



IIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenune yuyeOHOro mpeamera «MaremaTHKa» OJKHO OOeCreuMBaTh JOCTHIKEHHE Ha
YPOBHE cpenHero oOmero oOpa3oBaHUS CIEAYIOIIUX JIMYHOCTHBIX, METalpeIMETHBIX U
IIpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3YNbTAaThl OCBOEHUS IpOrpaMMbl ydyeOHOro mpeamera «MaremaTuka»
XapaKTEPU3YIOTCS:

I'paxxanckoe BocIIUTaHUE:

c(OPMUPOBAHHOCTBIO TPaXKJAHCKOM MO3MIMM OOyyaroumierocs Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIecTBAa, NMPEACTABICHUEM O MaTeMaTHUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBICHUN, MpOLELyp TIpa)XAaHCKOro oOIiecTBa
(BBIOOpBI, ONPOCHl W Tp.), YMEHHEM B3aUMOJEUCTBOBATh C COLMUAIbHBIMU MHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKLIHUIMH U Ha3HAYECHUEM.

[TarpuoTHyeckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUNCKOI IpakTaHCKOM MAECHTUUYHOCTH, YBOXKEHUS K MPOIJIOMY
W HACTOSIIEMY pPOCCHUMCKONM MaTeMaTHK{, LEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHHUSIM
POCCHICKMX MaTE€MaTHUKOB M POCCUMCKOW MaTEMaTUYE€CKOW IIKOJIbI, K HCHOJIb30BAHUIO 3THX
JNOCTHKEHHUH B IPYTUX HayKaX, TEXHOJIOTUSX, Chepax SIKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEHl pOCCHHCKOTO Haponaa; c(hopMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOr0 MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTH>KEHUM HAayKW U JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAaJa B MOCTPOCHUE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHEM K MHpPY, BKIHOYAas  3CTETUKY  MaTE€MaTHUYECKHX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pELICHUH, pPaCCYKICHHUM; BOCIPUUMYUBOCTBIO K
MaT€MAaTHYECKUM acCleKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

®u3nuecKoe BOCIUTAHUE:

cOpPMUPOBAHHOCTHIO YMEHHS MPUMEHATh MaTeMaTUYecKue 3HaHWs B HMHTEpecax
3I0pOBOr0 M Oe30macHOro 00pasa >KU3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHHWe, COANTAHCUPOBAHHBIM PEXUM 3aHATUA U OTAbIXa, peryinspHas duznyeckas
aKTUBHOCTb); (PU3UYECKOTO COBEPIICHCTBOBAHMS, MPU 3aHATUSIX CHOPTUBHO-0310POBUTEIBHOMN
JEeSATENbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYHAy, OCO3HAHHWEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K Pa3IU4YHBIM
cdepam mpodeccHoHaIBHONW EATENILHOCTH, CBA3aHHBIM C MAaTeMaTHKON U e€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BbIOOp Oy/yliei mpodeccuu U pearn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM0o0Opa30BaHUIO0 Ha NPOTSDKEHHMM BCEH MKU3HM; TOTOBHOCTBIO K AKTHBHOMY YYacTUIO B
peLICHUN IPAKTUYECKUX 3aa4 MATEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:!

Cc(OPMHUPOBAHHOCTHIO IKOJIOTHYECKOM KyIbTYphl, TMOHUMAHUEM BIHUSHHUS COLMAIBHO-
SKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE IPUPOAHON U COLUAIBHOM CPEelbl, OCO3HAHUEM



ro0abHOTO  XapakTepa  JKOJOTMUECKHMX MpoOieM; oOpueHTauueil Ha  IpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW Ui pelIeHus 3a7ad B 00JacTH OKpYXaromeld cpepl, TUIaHuPOBAHHS
IIOCTYIIKOB U OLICHKU X BO3MOJKHBIX ITOCJIEICTBUM 11 OKPYXKAIOIIEH Cpelbl.

IlenHOCTH HAy4YHOTO MMO3HAHUS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTEeMaTHYECKON HAayKH Kak C(epsbl
YEJI0BEYECKOMN ACATEIBHOCTH, ITAalOB €€ Pa3BUTHs M 3HAYMMOCTH JUIsl PA3BUTHs LIMBUIM3ALINN;
OBJIQJICHUEM S3BIKOM MAaTEMAaTUKA M MAaTEeMaTH4YECKOM KyJbTYpOM KaK CpEICTBOM II0O3HAHWS
MHpA; TOTOBHOCTBIO OCYIIECTBIIATH IPOEKTHYKD M MCCIEIOBATEIbCKYI0 JEATEIbHOCTh
VHJMBUYQJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS MPOTPaAMMBbI Y4eOHOTO mpeaMeTa «MareMaTukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHUBEPCATHHBIMH  HO3ZHAGAMENbHBIMU  OeliCMBUsAM,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCBUAMY, — YHUBEPCATbHbIMU — PecyNsamuUeHbIMU
OeticmeusMu.

1) Vuueepcanvuvie nosnasamenvhble oeiicmaus, obecnevusaiom gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCo8 00yYarwuxcs (0c6oeHue Memooo8 NO3HAHUS OKPYIHCAIouwe20 mMupa,
npuUMeHeHUe 102UYeCKUX, UCCLe008amMeNbCKUX Onepayull, yMeHutl pabomams ¢ uHghopmayuetr).

bazoBsie mornyeckue neMCTBUS:

® BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHbIEC MPU3HAKH MaTeMaTH4YEeCKUX OOBEKTOB,
MOHATHM, OTHOIICHUH MEXIy MOHATHAMH; (OPMYIHPOBATH OINpPEAEICHHs TMOHSATHII;
yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PHUKAIIMU, OCHOBAHUA AJIsi 0000IIeHUS
Y CPaBHEHMSI, KPUTEPHH MTPOBOJUMOIO aHAJIHN3a;

® BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, €MHUYHbIEC, YACTHBIE U OOLINE; YCIOBHBIE,

® BBIABIIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MMPOTUBOPEUHS B PaKTax,
JMAHHBIX, HAONIONEHUSAX U YTBEPXKICHUSX; MpeajiaraTb KPUTEPUH MJIs BbISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUUIi;

e JleNaTh BBIBOJIBI C KMCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, AECTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/IIOUYEeHUH, YMO3AKIIIOUEHUH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JIOKAa3aTebCTBA MAaTEMAaTUUYECKUX YTBEPKACHUN (TIPSAMBbIE
U OT TPOTHBHOIO), BBHICTpPAWBATh aPryMEHTALUI0, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHUS U BBIBO/IBI,

e BBIOMpaTh croco0 peuieHUs y4eOHO# 3amaud (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHus, BeIONpaTh HarboJiee MOAXOIAIMINM ¢ y4ETOM CaMOCTOSATEIBHO BBIACICHHBIX
KPUTEPHEB).

bazoBbie nccnenoBaTenbcKue A1eHCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KaKk  HMCCIEIOBATEIbCKUH  WHCTPYMEHT  MO3HAHUS;
(dhopMynupoBaTh BOMPOCH], (PUKCHUPYIOLTUE MPOTUBOPEUHE, MPoOIeMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OpMHpOBATh THUIOTE3y, APTYMEHTHPOBATh CBOK MO3UIHIO,
MHEHUE;

® TMPOBOJIUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM OKCIEPUMEHT, WCCIEIOBaHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OObeKTa, SBJICHHSA, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MeX 1y 00beKTaMHU, SBICHUSMU, POIIECCAMU;



CaMOCTOSITENIBHO  ()OPMYITUPOBAaTh OO0OOIIEHHS W BBIBOJBI IO  pPE3yIbTaTaM
MPOBEIEHHOTO HAOIIOJCHHUSI, UCCIICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJYUYEHHBIX
PE3yNIbTaTOB, BBIBOJOB U 0000IIECHUIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIBUTATH MTPEATIOJIOKCHHUS
O €I'0 pa3BUTHHU B HOBBLIX YCJIOBHUIX.

Pabora ¢ uadpopmarmeii:

BBISBIIATh JeUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX U OTBETa HA BOMPOC U
JUIS peIlIeHUs 3a/1auH;

BBIOMpaTh WHPOPMALMIO U3 HUCTOYHUKOB pA3NIUYHBIX THIIOB, aHAJIM3HPOBATH,
CHCTEMaTH3MPOBATh W HMHTEPIPETUPOBATh MH(DOPMAIMIO PAa3IUYHBIX BUIOB U (hopm
MIpe/ICTaBICHMUS;

CTPYKTYpUpOBaTh HHPOpPMAIMIO, NPEACTaBIATH €€ B  Ppa3lWyHbIX  (QopMmax,
WJUTIOCTPUPOBATH I'pauyecKy;

OLICHMBaTh HaAE&KHOCTh HH(OPMALIMM IO CaMOCTOSITENILHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vhusepcanvbhvle KOMMyHUKamueHble Oelicmaus, 00ecneuusaron copmuposanHocns
COYUANBHBIX HABLIKOE 0OVHAIOUUXCSL.
OO01enue:

BOCIIpUHUMAThb U q)OpMy.TII/IpOBaTB CY)XICHHUA B COOTBETCTBHUH C YCIIOBHAMH U LECTIAMU
oOlIeHNs; SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3pEHUS B YCTHBIX HU
IMHUCBbMEHHBIX TCKCTAX, AaBaTh IMOSACHCHHU IO XO0O4y PCIICHUA 3ala4y, KOMMEHTHUPOBATh
MOJIYYECHHBIN PEe3yNbTaT;

B X0JIe 00CYXICHUS 3a7aBaTh BOMIPOCHI MO CYIIECTBY OOCYK/IaeMOU TEMBbI, TTPOOIEMBI,
pemiaeMoil  3agadd, BBICKa3bIBaTh HJEW, HAlleJIEHHble Ha TOWCK  PEeIleHUs;
COTOCTABJISATh CBOM CYXKIEHUS C CYXKICHHSIMHU JpYrUX YYaCTHHKOB JHaJIora,
0OHapY)KHUBaTh Pa3INuUE U CXOJCTBO MO3UIINIA; B KOPPEKTHOU dopme HOpMYITHpPOBAThH
pa3HoTracusi, CBOU BO3PaKEHUS;

MIPE/ICTaBIATh PE3y/IbTaThl PElICHHs 3a7auu, IKCIIEPUMEHTa, UCCIEI0BaHU, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIJICHHS C y4€TOM 3a/ad IMPE3eHTAlUuH U
0COOCHHOCTEN ayJUTOPHUH.

CoTpyaHUYECTBO:

MOHUMaTh M HCIIOJB30BaTh MPEUMYIIECTBA KOMaHIHONW M HHIUBHIYaTbHOH pabOTHI
IpU pPEUICHUH YYeOHBIX 3ajad; NPUHUMATh IEJIb COBMECTHOW JIEATEILHOCTH,
IUTAHUPOBATh OPraHW3allMId COBMECTHOW palbOThI, paclpenesiiaTh BHIbI PadoT,
JIOTOBApHBAThCs, OOCYKIATh TPOIECC W PE3yJbTaT padoOThl, 0000maTh MHEHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B TPYMIOBBIX (hopmax paboThl (00CykaeHus1, 0OMEH MHEHUN, «MO3TOBbIE
IITYPMb» U HWHBIE); BBIMOIHATH CBOIO YacTh PabOTHl M KOOPAWHUPOBATH CBOU
JEUCTBUS C IPYTMMH YJI€HAMH KOMaH/Ibl; OIICHHBATh KAue€CTBO CBOETO BKJIaJa B OOIIHiA
MPOJIYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuueepcanvhvie pecynsamuensle oeticmaust, 00ecneuugaom opmMuposanue Cmvlc08bix
YCMAHOB0K U JICUSHEHHbIX HABLIKOE TUYHOCTIU.

CaMOOpraHI/BaHI/IS{Z



COCTaBJIATh IUIaH, AJTOPUTM pELIEHUs 3aJadd, BBIOMPATh CIOCOO pelIeHUs ¢ Y4ETOM
HUMEIOLUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaThb U KOPPEKTUPOBATH
BapHAaHTHI PEUICHUH C y4ETOM HOBOI HH(pOpMAIHH.

CaMOKOHTpOJIb:

e BJAJETh HaBbIKAMM I103HABATEIbHOW pe(IEKCUU KaK OCO3HAHHUS COBEpIIAEMbIX
JNEUCTBUM M MBICIUTEIbHBIX IPOIECCOB, HUX PE3YJAbTAaTOB; BIAJETh CHOCOOAMU
CaMOIIPOBEPKH, CAaMOKOHTPOJIS IPOLECCa M PE3yNbTaTa PEUICHWs MaTeMaTH4eCKOU
3a/1a4H;

® IpeABUJETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PEUICHUM 3a7ayd, BHOCHUTH
KOPPEKTUBBI B JAEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAlJEHHBIX
OILLMOOK, BBISBIIEHHBIX TPYJHOCTEH;

® OLEHUBaTh COOTBETCTBUE pE3ylbTaTa LEIM U YCIOBUSAM, OOBSICHATH MIPUYUHBI
JNOCTHXKEHHUSI WM HEJOCTH)KEHUS pe3yJbTaTOB JESITeNbHOCTH, HAaXOJWUTh OIIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

NHNPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOTO Kypca «Anredpa W Hadalla MaTeMaTHUYeCKOTO aHalin3a» Ha YPOBHE
cpenHero o6mero oOpa3oBaHusl JOHKHO OOECTeYMBATh JOCTHKEHUE CICAYIONUX MPEAMETHBIX
00pa30BaTeNIbHBIX PE3y/IbTATOB:

10 KJIACC

Yucaa ¥ BLIYUCIEHUS

OnepupoBaTh MOHITHSAMU: PAIMOHAIBHOE W JCHCTBUTEIHHOE YHMCIIO, OOBIKHOBEHHAS M
JecITUYHAs APO0k, TPOILICHTHI.

BreimonHsaTe  apudmMernueckre omnepandd ¢ paldoOHAIBHBIMH M JICHCTBUTEIBHBIMH
YHCIIAMHU.

BrinmonHaTe npuOMMKEHHBIE BBIYUCICHHS, HWCIOJB3ys TpPaBWIA OKPYIJICHHs, JeNaTh
MPUKHUJIKY M OTICHKY PE3YJIbTaTa BHIUUCICHUH.

OnepupoBaTh MOHATUSAMH: CTEIICHb C IICJIBIM TOKa3aTeleM; CTaHaapTHas ¢opma 3amucu
JNEHCTBUTEILHOTO YHCJIa, KOPEHb HATYypaJbHOW CTEMEHU; MCIOJIb30BaTh MOAXOISIIYI0 (OpMY
3aIUCH ACHCTBUTEIBHBIX YHCEIT JJIS PEIICHHUS MPAKTHYECKUX 3a/1a4 U IIPEICTABIICHUSI TaHHBIX.

OnepupoBaTb MOHATUSMH: CHUHYC, KOCHMHYC UM TaHIE€HC [POU3BOJIBHOTO  YIJIA;
MCI0JIb30BATh 3aMKCh MPOU3BOJILHOTO YyIiia uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (PYHKIIUU.

YpaBHeHus 1 HEPAaBEHCTBA

OnepupoBaTh NOHATUSMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; 1€JI0€, PAlMOHAIBHOE,
HppaLMOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE;

BreimonHaTe  mpeoOpa3oBaHHMs ~ TPUTOHOMETPUYECKMX  BBIpAXEHHM U periarh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimonHsATe npeoOpa3oBaHus ENbIX, PAIMOHATBHBIX M UPPAUOHATBHBIX BBIPAKEHUH U
peniaTh OCHOBHBIE TUIIBI LIEIBIX, PALIMOHATIBHBIX U UPPALMOHATIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS M HEPABEHCTBA JJIs PEIICHUsS] MaTeMaTUUYECKUX 3a7a4d U 3aJad U3
pa3IUYHBIX 00JacTel HAyKH U pealbHON )KU3HU.



MonenupoBaTb peajgbHbIE CUTyallud Ha S3bIKE aireOpbl, COCTaBJISTh BBIPAKEHUS,
YPaBHEHHUS, HEPABEHCTBA I10 YCIOBMIO 3aJayd, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAHMEM arlapara anreOpsbl.

DOYHKIUM U TPapuKu

OnepupoBarh MOHATHUAMH: (PYHKIIUS, CHOCOOBI 3a1aHus (DYHKIIUU, 00IACTh ONPEIACTICHHUS
Y MHOXXECTBO 3HaYCHHU (QYHKIUH, rpaduK GyHKIHH, B3AUMHO 0OpaTHBIE (PYHKITHH.

OnepupoBaTh MOHATUAMHU: UYETHOCTP M HEUETHOCTh (PYHKIMH, HYIM (DYHKIHH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonw3oBathk rpaduku GyHKIWN 1711 peIIeHHs YpaBHEHHIH.

Crtpouth M 4HuTaTh TpaQUKH JTUHEWHOW (DYHKIMH, KBAAPAaTHUHOW (DYHKIWHU, CTEIICHHOMN
(YHKIMH C LIETBIM IT0Ka3aTeJIeM.

Ucnonw3oBatrh rpaduiku GyHKIUE U1 UCCIEIOBAHUS MPOIECCOB U 3aBHCUMOCTEH MpH
pelIeHnH 3a/a4y U3 JPYrux y4eOHbIX NMPEAMETOB U peallbHOM >KM3HH; BBIpaXaTh (OpMyIaMu
3aBHUCHUMOCTHU MEXy BEIMUYMHAMMU.

Havyana maTemMaTu4eckoro anajamnsa

OnepupoBaTh MOHATHUSMH: TOCJIEIOBATEIBHOCTb, apUpMeTHUecKas U TeoMeTpuyecKas
MIPOrPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBarolIasi reoMeTprueckas Mporpeccusi, cymma
0ECKOHEYHO YObIBAIOLIEH T€OMEeTPUYECKOM MPOrpeccuu.

3amaBaTh MOCIEIOBATEIHFHOCTH PA3IMYHBIMK CTIOCOOAMHU.

Hcnonb3oBaTh cBOWCTBA MOCIEAOBATENLHOCTENH U MPOrPECCUi Ui PEHICHUs pealbHBIX
3a/1a4 NMPUKJIAJHOTO XapaKTepa.

MHo:kecTBa U J10rMKa

OnepupoBaTh NOHATUAMU: MHOXKECTBO, ONIEPALIMH HAJL MHOKECTBAMU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUlsi ONMCaHUs PEaJIbHBIX IPOLIECCOB
U SIBJICHUH, NIPY PELLICHNUH 3aJa4 U3 IPYTUX y4eOHBIX IPEIMETOB.

OnepupoBaTh NOHATUAMU: OIIPEIEIICHUE, TEOPEMA, CIEICTBUE, TOKA3aTEIbCTBO.

11 KJIACC

Yucaa ¥ BLIYUCTIECHUS

OnepupoBaTh TMOHATHAMH: HATypaJbHOE, I1I€JI0€ YHUCJIO; HCIIOIb30BaTh IPU3HAKU
JEITMMOCTH LIEJIBIX YKCEII, Pa3JIOKCHHUE YMCIIa Ha IPOCThIE MHOYKUTEIIH IS PEIICHUS 3a/1a4.

OnepupoBaTh NOHSATUEM: CTEIICHb C PAIIMOHAJIBHBIM TTOKA3aTEIEM.

OnepupoBaTh MOHATHAMHU: JIOTapU(PM YUCIA, JECITUYHBIC U HATypaAJIbHBIE TOTAPU(PMBI.

YpaBHeHus 1 HEPAaBEHCTBA

[IpuMeHsTh CBOWCTBA CTENEHW I MPEOoOpa3OBaHHUS BBIPAKCHUH; ONEPUPOBATh
MOHATHSAMH: TIOKa3aTellbHOE YpaBHEHHE W  HEPAaBEHCTBO; pElIaTh OCHOBHBIE  THIIBI
MOKa3aTeIbHbIX YPABHEHHUI U HEPABEHCTB.

BoimonHaTe mpeoOpa3oBaHMsl BBIPAKEHUN, COAEPKALIUX JOTapU(MBI, ONEPHPOBATH
MOHATHAMH: JIOTapU(PMUYECKOE ypaBHEHHWE U HEPABEHCTBO; peliaTh OCHOBHBIE THIIBI
norapu(MUYECKUX ypaBHEHUN U HEPABEHCTB.

Haxonuts penienus npocTednx TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEUHBIX YPAaBHEHUM M €€ pelleHue; UCTI0Ib30BaATh
CUCTEMY JIMHEHHBIX YPaBHEHUHN IS pelICHUs MPAKTUUECKUX 3a]1a4.



Haxonuth pemenus npocTedmx CUCTEM U COBOKYIIHOCTEH PAallMOHAJIBHBIX YPAaBHECHUN U
HEPaBEHCTB.

MopnenupoBaTh peajbHbIE CHUTyallud Ha S3bIKE alreOpbl, COCTaBJISTh BBIPAKEHHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIEA0BATh IOCTPOEHHBIE MOJIENN C
HCII0JIb30BAHMEM allliapara ajnreopsl.

DyHKUUHN U rPaGuUKH

OnepupoBaTh MNOHATUSAMHU: TNepuoanYecKass (QYHKIUS, HNPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (yHKIHH, HauOoJblllee M HaWMEHbIIee 3HaYeHHS (DYHKIHU Ha
IIPOMEXYTKE; UCI0JIb30BATh UX JUIS UCCIEI0BaHUs QYHKIINH, 3alaHHOM rpaUKoM.

OnepupoBaTh  NOHATHSIMH:  TrpauKH  TOKa3aTENbHOW,  JIOTapu(MUYECKON |
TPUTOHOMETPUUECKUX (PYHKUMN; N300paxaTh UX Ha KOOPAUHATHOM IIOCKOCTH U MCHOJIb30BaTh
JUIS peIlIeHNs] YpaBHEHUN U HEPaBEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKH JIMHEWHBIX ypaBHEHUH U
HCI0JIb30BATh UX JJISl PELLIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHUI.

Ucnonb3oBath rpapuku (GyHKIUE U1 MCCIEIOBAaHUS IMPOLIECCOB M 3aBHUCUMOCTEH U3
JPYrux y4eOHbIX JUCLUILINH.

Hayana MaTeMaTH4ecKoro aHajan3a

OnepupoBaTh  NOHATUSMHU:  HempepbiBHAasg  (QYHKUMS;  NOpoM3BOAHAs  (QyHKIUY;
HCI0JIb30BATh T€OMETPUUECKUN U PU3NYECKUIT CMBICI POU3BOIHOM /7S pellIeHns 3a/1a4.

Haxoauts npou3Bo/iHbIE JIEMEHTAPHBIX (PYHKIHUNA, BEIYUCISITH TPOU3BOIHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (YHKIIHH.

Hcnonp3oBaTe MPOU3BOAHYIO Ul HCCIEAOBAaHUS (YHKIUMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHATh PE3YIbTaThl UCCIENOBAHUS K IOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO AJIS HAXOXKIACHHUS HAWIYYIIErO PEIICHUS B IPUKIAIHBIX, B
TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3aJa4ax.

OmnepupoBaTh NOHATUAMU: IEPBOOOPA3HAs U MHTErPall; IOHUMATh F€OMETPUUECKUI 1
(bu3n4ecKnil CMBICI UHTErpaa.

Haxonuthk nepBooOpa3Hble 3J€MEHTapHbIX (DPYHKLMHA; BBIUMCIATE UHTErpal no Gopmyse
Herorona—JleitOauna.

Pemare npuknaaHele 3aaud, B TOM YHCJIE€ COLUAIbHO-?)KOHOMHUYECKOTO U (PU3NYECKOTO
Xapakrepa, CpeACTBAMHM MAaTEMAaTUYECKOTO aHAIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnuuyectBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NPorpamMmbl Bcero Konrpoaprkie | Hpakririeckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
MHOk€ecTBa pallHOHAJIBHBIX U
1 NEUCTBUTENLHBIX Yncell. ParimonansHbIe 14 1 0
ypaBHEHUS W HEPABEHCTBA
2 Oynkuuu u rpaduku. CTeneHs ¢ LeabiM 6 0 0
roKasaresemM
3 ApubMeTnuecKknii KOpeHb N—OM CTETICHH. 18 1 0
WppatmonansHble ypaBHEHUS U HEPaBEHCTBA
DopMmyJibl
4 TPUTOHOMETPUU. T pUrOHOMETPUYECKHE 22 1 0
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U MPOTPECCUN 5 0 0
5 [ToBTOpenue, 060061IeHNE, CCTEMaTH3aUs 3 1 0
3HAHUH
OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 4 0







IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KoaunuyecTBo 4acoB DJIeKTPO
HHBIE
Kon IIpak nudpos
Ne P Hdata bp Npumeua
Tema ypoka Bcer | Tpoa | THue ble P
n/n U3y4YeHus 5
0 pa6o = padot obpazoBa |
ThbI bl TeJIbHbIE
pecypcsl
1 MHo0kecTBO, OTIepalliy HaJl MHOXKeCTBaMH. JlnarpaMmel 1 0 0
Diinepa—BenHa 04.09.2023
PammonansHsele ynciaa. OOBIKHOBEHHBIE U JECATHYHBIE
2 1 0 0
JIpOoOH, TPOIIEHTHI, 0ECKOHEUHBIC IEPUOIUIECKHUE TPOOH 06.09.2023
3 ApudmeTnueckre orneparyy ¢ paluoHATBHBIME YHCIIAMHU, 1 0 0
peoOpa3oBaHUs YUCITOBBIX BEIPAKCHHI 11.09.2023
[IpumeHenue qpooel U MPOIICHTOB IS PEIICHHUS
4 MIPUKJIAIHEIX 3a1a4 U3 pa3IndHbIX OTpaciieil 3HAaHUN U 1 0 0
PHICIGIIHBIX Sa/1a% 13 p P 13.09.2023
peaIbHOM JKU3HH
[IpumeHenue aqpooOeii U IPOIECHTOB IS PEIICHUS
5 IPUKIIAIHBIX 3a1a4 U3 pa3InyHbIX OTPacie 3HaHUi U 1 0 0
PHICIE P P 18.09.2023
pealIbHOM JKU3HH
5 JleiicTBUTENbHBIC YKCIa. PalinoHalbHbIC U HpPAIIMOHATBHBIC 1 0 0
Juciia 20.09.2023
7 ApudbdmeTnyeckue orepamnuu ¢ J€EHCTBUTEILHEIMU YUCIAMH 1 0 0
pu Pt € A 25.09.2023
8 [TpubnmxEHHBIE BRIYUCICHUS, IPABUIIA OKPYTIICHHS, 1 0 0
MIPUKUIKA U OLIEHKA PE3YJIbTaTa BEIYUCICHUM 27.09.2023




ToxaecTBa U TOXJIECTBEHHbIE TPe0OPa30BaHUs

02.10.2023
10 VYpaBHeHHE, KOPEHb YPaBHEHHS 04.10.2023
11 HepaBeHncTBO, pellieHre HepaBeHCTBA
09.10.2023
12 M
€TOJ] HHTEPBAaJIOB 11102023
13 Pemenue nensix 1 IpoOHO-pallMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB 16.10.2023
KonTtponbHas pabota o teme "MHOXECTBA palliOHATBHBIX
14 i .P
" )IeI/ICTBI/IT?‘J'II)HI)IX yrcen. PanmonanbHbIe ypaBHEHUS U 18.10.2023
HEPaBEHCTB
15 dyHKIMA, criocoObl 3amanus Gyakunu. BzanmHo oOpaTHbIe
GbyHKIIIHI 08.11.2023
I'padux pyakiuu. O6IaCTh ONPEIETCHUS X MHOXECTBO
16 i .H I
3HaueHud Gpynkuuu. Hymu dynknuu. [Ipomexyrku 13.11.2023
3HAKOTOCTOSIHCTBA
17 ya "
€THBIC ¥ HeYETHBIE PYHKIIUU 15.11.2023
18 Crenens ¢ nensiM nmokasarenem. CrangaptHas Gopma 3anucu
JNEHCTBUTENLHOTO YKCia 20.11.2023
Hcnonbs3oBaHue noaxo et Gopmsl 3amucu
19 i
JEVCTBUTENBHBIX YMCEIN IS PEIICHUS TPAKTUUECKUX 3a/1a4 U 99 11.2023
MIpe/ICTaBICHHSI TAHHBIX
CrenenHas GyHKIHS C HATYPATBHBIM H [[EJIBIM ITOKa3aTeIeM.
20 g
E€ cBoiictBa u rpaduk 27.11.2023
21 ApupmeTrueckuii KOpeHb HaTypalbHOM CTENIEHH




29.11.2023

22 ApupmeTruecKnii KOpeHb HATYpaIbHON CTEIICHH 04.12.2023
23 CBoiicTBa apu(hMETHUECKOTO KOPHS HATYpaJIbHOM CTENICHH 06.12.2023
24 CpoiicTBa apu(pMeTHYECKOr0 KOPHS HATypalbHOU CTETIEHU 11.12.2023
25 CpoiicTBa apu(pMEeTHYECKOT0 KOPHS HATypalbHOU CTETIEHU 13.12.2023
26 JleiicTBus ¢ apupMeTUUECKUMU KOPHIMHU N—01 cTeneHn

18.12.2023
27 JleiicTBust ¢ apuMEeTUUESCKUMHU KOPHIMHU N—O¥ CTETICHU 90.12.2023
28 JeiicTBust ¢ apuMEeTUUESCKIMHU KOPHIMHU N—0H CTETICHU

25.12.2023
29 JleticTBus ¢ apu(METUUESCKUMHU KOPHIMHU N—OH CTETICHU

27.12.2023
30 JleticTBus ¢ apu(METUUESCKUMHU KOPHIMHU N—OH CTETICHU

10.01.2024
31 Perienune uppaioHanbHbIX YpaBHEHUH U HEPABEHCTB 15.01.2024
32 Perienue uppaloHanbHbIX YpaBHEHUH U HEPaBEHCTB 17.01.2024
33 P i

ellIeHNe PPALMOHATIBHBIX YPAaBHEHNUN U HEPABEHCTB 99 01.2024

34 Perienne uppaioHanbHbIX YpaBHEHUI U HEPABEHCTB 94.01.2024
35 Perienue uppanoHaibHBIX YpaBHEHUN U HEPABEHCTB




29.01.2024

36 CoiicTBa u rpaduk KOpHS N-0ii CTETIEHU 31.01.2024
37 CoiicTBa u rpaduk KOpHS N-0ii CTETIEHU 05.02.2024
38 KonTponsHas pabora no teme "Apudmernyeckuii KOpeHb n—

oil crenenu. MppannoHaibHble ypaBHEHUS U HEpaBeHCTBA" 07.02.2024
39 CuHyc, KOCHHYC M TAaHT€HC YHCIIOBOTO apTyMEHTa 12.02.2024
40 CuHyc, KOCHHYC M TAaHT€HC YHCIOBOTO apTyMEHTa 14.02.2024
41 ApKCHHYC, apKKOCHHYC M apKTaHT€HC YHCIIOBOTO apryMeHTa 19.02.2024
42 A

PKCUHYC, apKKOCHHYC U apKTaHT€HC YMCIOBOTO apryMeHTa 21.02.2024

TpuronomeTpuveckasi OKpy)KHOCTb, OIIPEIICIICHHE
43 .

TPUTOHOMETPUYECCKUX (DYHKIIMI YUCITOBOTO apryMeHTa 26.02.2024
44 TpuronomeTpuveckasi OKpy)KHOCTb, OIIPEIICIICHHE

TPUTOHOMETPUYECCKUX (DYHKIIMI YUCITOBOTO apryMEeHTa 28.02.2024
45 OcHOBHBIE TPUTOHOMETPHUECKUE (HOPMYIIBI 04.03.2024
46 OcHOBHBIE TPUTOHOMETPHUECKUE (HOPMYIIBI 06.03.2024
47

OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI 11.03.2024
48 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYJIBI 13.03.2024
49 [Ipeo6pa3oBaHne TPUTOHOMETPUUYECKHUX BBIPAKEHUN




18.03.2024

50 [IpeoOpazoBaHne TPUTOHOMETPUUYECKHIX BBIPAKECHUN 50.03.2024
o1 [IpeoOpazoBaHre TPUTOHOMETPUUYECKHIX BBIPAKECHUN 01.04.2024
52 [IpeoOpa3oBaHne TPUTOHOMETPUUECKUX BbIPAXKEHUM 03.04.2024
53 [IpeoOpa3oBaHKe TPUTOHOMETPUUECKUX BbIPAXKEHHUM 08.04.2024
o4 Pemrenne TpuroHOMETpUYECKNX YPaBHEHUI 10.04.2024
55 Pemenne TpuroHoMeTpUUeCKUX yYpaBHEHHI 15.04.2024
56 P i
€ILIEHUE TPUTOHOMETPUYECKUX YPaBHEHHH 17.04.2024

57 Perienne TpUroHOMETpHUUECKUX YPaBHEHU I 99 04.2024
58 Perienne TpUroHOMETpHUUECKUX YpaBHEHU I 94.04.2024
59 Perienne TpUroHOMETpUUECKUX YPaBHEHU I 99.04.2024

KonTtposnpHas padora no reme "®opmMyibl TPUTOHOMETPUH.
60

Tpuronomerpruueckue ypaBHeHU " 06.05.2024
61 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS

MOCIIea0BaTEILHOCTEH. MOHOTOHHBIE ITOCIEN0BATENLHOCTH 08.05.2024

ApugmeTrrueckas 1 reoMeTpudecKas Mporpeccuu.
62 Hcnonbp3oBaHue POrpeccuy A pellieH sl pealbHbIX 3a/1a4 13.05.2024

MPUKIIAAHOTO XapaKTepa




BeckoHeuHO yOBIBarOIIasi F€OMETPHYECKast TPOTPECCHsl.

63 Cymma OeckoHEYHO yOBIBAIOIICH reOMEeTPUIEeCKON 1 15.05.2024
MpOrpeccun
64 dopmyna CIOKHBIX TPOIICHTOB 1 90.05.2024
65 dopmyra CI0KHBIX TIPOIICHTOB 1 99 05.2024
66 O06061eHne, cucreMaTu3alus 3HaHUuH 3a Kypc anreopsl U 1
HayaJl MaTemaThueckoro aHanusa 10 kmacca 27.05.2024
7 144
6 TOTOBast KOHTPOJIbHAS paboTa 1 99.05.2024
68 O60061enne, cucreMaTu3alus 3HaHUuH 3a Kypc ainreopsl U 1
Hayajl MaTemaThueckoro ananusa 10 kiacca 31.05.2024
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

* MaTtemaruka: anredpa u HayaJla MAaTEeMaTUYECKOT0 aHaJIN3a, TEOMETPHS.
Anrebpa 1 Hauajia MaTeMaTU4eckoro ananusa (B 2 yactsax), 10-11 kmaccel/ Hacthb
1: Mopakosuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; nog
penakmueit Mopnkosuda A.I'., O6111€CTBO ¢ OTpaHUUEHHOU OTBETCTBEHHOCTHIO

«MOI] MHEMO3UHA»

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

CaMocTosTenbHbIC pa6OTBI AJ'IGKCaHJIpOBa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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