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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hauvaja MaTeMaTHYECKOTO aHaJIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
roCyJapCTBEHHOIO 00pa30oBaTeIbHOIO CTaHIApTa CpPeIHEro oouiero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, NMPeIbABIIEMBbIX K MaTeMaTHYeCKOMY O0Opa3oBaHMIO, U
TPagUIMKA POCCHIICKOTO o0Opa3zoBaHusa. Peammzamus mporpaMmbl 00€CHIEUMBACT OBIAICHHE
KJIFOYEBBIMH KOMIIETCHLMSMH, COCTABISIOIMIMMU OCHOBY JUISI CaMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOI'O, JHUYHOCTHOIO M IIO3HABATEILHOIO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayaja MaTeMaTH4YEeCKOIO aHalIM3a» SIBISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJbHYIO 0a3y s HM3Y4YEeHHs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C APYrou
CTOPOHBI, (QOpPMHUPYET JIOTHYECKOe U aOCTpaKTHOE MBIIUICHHE YyJallluXcsd Ha YpPOBHE,
HEO0XO0/IMMOM JJIsi OCBOCHHUSI KypcOB MH(GOPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJamriecs OBJIaJIeBalOT YHUBEPCAILHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpast (GOpMYJIHPYET CBOU JOCTHKEHHS B MaTEMaTHIECKOH (hopme.

Kypc anre6psl 1 Hauas MaTeMaTHYECKOTO aHalM3a 3aKJa/(bIBA€T OCHOBY JUISl YCIICIIHOTO
OBJIQJICHUS] 3aKOHAMHM (U3UKU, XHUMHUHM, OUOJOTHM, TOHMMAHUS OCHOBHBIX TEHICHLUHN
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMITBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIIONIF30BaTh X B MOBCETHEBHON XKM3HU. B ToXke
BpeMs OBJIa/IEHUE a0CTPAKTHBIMHM U JIOTUYECKU CTPOIMMM MaTeMaTHYECKUMH KOHCTPYKLHUSMHU
pa3BUBaeT yMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEP)KICHHMS,
HCIIOJIb30BaTh 0000IlIeHNe W KOHKpETH3aluio, abcTparupoBaHME W aHAJOTHIO, (OpMHUpPYET
KpPEaTHBHOE M KPUTHUYECKOE MBIIUICHHE. B X0/1e n3ydeHus anreOpsl U Hadall MaTeEMaTHIeCKOTro
aHaju3a B CTaplLIeil MIKOJe ydaliuecs MOJYy4aroT HOBBIM ONBIT pEeIIeHUs NMPHUKIATHBIX 3ajad,
CaMOCTOSITENIBHOTO ~ TIOCTPOCHUS ~ MaTeMaTMYeCKHMX MOJEJed  pealbHbIX CHUTyauudl u
UHTEPIpPETAlNK  TIONYYEHHBIX PEIICHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEW B TpPUPOJE, HAYKE W B HCKYCCTBE, C BBINAIONIMMHUCS MaTEMAaTHUYECKHUMU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc oOnamaer 3HauMTENbHBIM BOCHMTATENBHBIM IMOTEHLUMAIOM, KOTOPBIA peaan3yercs
KaK yepe3 y4eOHbI MaTepuai, CIoCOOCTBYIOUUN (POPMUPOBAHUIO HAYYHOIO MHUPOBO33pPEHUS,
Tak ©W 4epe3 crneuupuKky yueOHOH JACSATENBHOCTH, TpeOyromel CcaMOCTOSTEIHHOCTH,
aKKypaTHOCTH, TPOJODKUTEIIBHOW  KOHIEHTpallMd BHUMAaHMS M OTBETCTBEHHOCTH 32
HOJy4EeHHBIH pe3ysbTar.

B ocHoBe Meronuku oOyueHus anreOpe W HayajlaM MaTeMaTUYECKOTO aHalM3a JIEKUT
JeSITeTHHOCTHBIN MPUHIUT 00YYIEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHaJIN3a» BKIIIOYAET CIIeTyIoIue
coJiepKaTelbHO-METOAuYecKue JUHUU: «YHucrna W BbIYMCHCHUSA», «DYHKUUUM U TpaduKmny,
«YpaBHeHHUS U HepaBeHCTBa», «Hauana maremarnyeckoro aHainuza», «MHOXECTBAa U JIOTUKAY.
Bce ocHOBHBIE cOpepiKaTebHO-METOMYECKUE JIMHUM HM3YYaloTCs Ha TPOTSHKEHHH JBYX JIET
o0y4yeHHs B cTapuieil LIKOoJe, eCTECTBEHHO MOMOJHSISA JpYT Jpyra M IOCTENEHHO HACBIIIAsCh
HOBBIMM TEeMaMU M pa3aenamu. JIaHHBIH Kypc SBJSIETCS HMHTErPAaTHBHBIM, IOCKOJIBKY
oObenuHsIET B ceOe coiepKaHWE HECKOJbKHUX MAaTeMAaTHYeCKUX JHCIHUILUIMH: anrelpa,
TPUTOHOMETPHS, MATEMaTHUECKUI aHAIN3, TEOpHI MHOXKECTB U Ap. [To Mepe Toro Kak ydarmecs
OBJIaJICBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM allaparoM, y HHUX IOCJIeI0BaTEeIbHO



dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIeNb pPEeaJbHOU
CUTyalluu, NMPUMEHITh 3HAHUs, MOJyYeHHBIE B Kypce «AnreOpa W Hayalla MaTeMaTHYECKOTO
aHamu3a», IS pEIIeHUS CaMOCTOSTEIbHO COPMYIMPOBAHHOW MaTeMaTHUECKOW 3ajgauu, a
3aTeM MHTEPIPETUPOBATh MOJYUYECHHbBIN PE3YIIbTAT.

CognepxxarenpHO-MeTONMUYECKass  JUHUSA  «HYucna W BBIYMCIIEHMS)» — 3aBEpLIAET
(dopMHpOBaHUE HABBIKOB HCIIOJNIB30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpOe ObUIO HAayaTto B
OCHOBHOH mIKoJie. B crapieii mkone ocoboe BHUMaHHE yaeiseTcs (pOpMHUPOBAHUIO MPOYHBIX
BBIUMCIUTENbHBIX HABBIKOB, BKJIIOYAIONIUX B ce0s MCIOJIB30BAHHE PA3NUYHBIX (HOpPM 3amucu
JEMCTBUTENIBHOTO YHCJIA, YMEHHE pALMOHAIBHO BBIIOJIHATh JACHCTBUS C HHUMH, J€laTh
NPUKUIKY, OIICHHWBaTh pe3ynbTar. OOydaromuecss TMONMYyYaloT HaBBIKM MPHOIMKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCUCTBUH C YHCIAMH, 3alMCAHHBIMH B CTaHIAPTHOH Qopme,
MCII0JIb30BAaHNS MATEMATHYECKUX KOHCTAHT, OLICHUBAHMS YUCIIOBBIX BBIPAXKECHMUIA.

Jlunus «YpaBHEHUS M HEPABEHCTBa» pEaM3yeTcsl Ha MPOTSHDKEHWH BCEro OOydeHHS B
CTapuIeil IIKOJIe, IIOCKOJIBKY B KaXIOM pas3zeiie IpOorpaMMbl IPEAYCMOTPEHO pELICHHUE
COOTBETCTBYIOIIUX 3aAa4d. OOyyaromuecs oBJIaJIeBalOT PA3IMYHBIMA METOJIaMU PELICHUS LIETIBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTaPUPMUUECKUX U TPUTOHOMETPUUYECKHIX
YpaBHEHUH, HEPABEHCTB U MX cUCTeM. [lomyuyeHHble YMEHHUS UCTIONb3YIOTCS MIPU UCCIIEIOBAHUN
(GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXKICHHUE
HanOOJBIINX W HAUMEHBIINX 3HaYeHW (yHKUWU. JlaHHas coneprkaTeibHas JIMHUS BKIIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHUU BBIMONHATH pacuéTel Mo (opmynam, mpeodpazoBaHuUs
LEJIbIX, PAlMOHAJIbHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUYECKHUX BBIPAKECHMM, a Takke
BBIPOKEHUH, COAEpKAIIMX CTENeHHu W Jyorapudmel. braromaps usydeHuro anreOpandeckoro
MaTepHaia MpOUCXOIUT JallbHEHIIee pa3sBUTHE alITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIICHHS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXJACHHUM, pabOThl C CHMBOJIbHBIMHU
dbopMamu, TpeaCcCTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABEHCTB U HEPABEHCTB.
Anrebpa npezanaraet 3 QeKTUBHbIE HHCTPYMEHTHI JJIs PEIIeHUs IPAKTUUECKUX U €CTECTBEHHO-
HAy4yHBIX 3ajla4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopepxarenpHo-MeToAnYecKass TUHUS «DyHKIMU U TpaduKM» TECHO MeperuieTaeTcs ¢
JPYTUMHU JIMHUSIMU Kypca, IOCKOJIbKY B KaKOM-TO CMBICIE 3a1a€T IOCIEJ0BaTEIbHOCTD
u3ydeHuss wmarepuana. VI3ydeHwe CTEneHHOH, TMOKa3aTeNbHOW, Jorapudmudecko u
TPUTOHOMETPUYECKUX (PYHKIIMH, MX CBONCTB W TpadUKOB, HCIOIb30BaHUE (YHKIMN s
pelieHus 3a1a4 U3 JAPYruX Y4eOHBIX MPEIMETOB U PeallbHOM JKU3HM TECHO CBSI3aHO KakK C
MaTeMaTHYECKUM aHAJIM30M, TaK U C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Oomnblioe
BHUMaHue yjensercs (pOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJaMU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMU  BEJIMYMHAMHU, HCCIIEIOBATh TIOJNyUYCeHHbIE (YHKIUHU, CTPOUTh HX TrpaduKH.
Marepuan »Toi coaepaTelNbHOW JIMHUU HAIEIeH Ha pa3BUTUE YMEHHMM U HaBBIKOB,
MO3BOJIAIOIIMX  BBIpaKaTh 3aBHUCHUMOCTH MEXJIYy BeJIMYMHAMH B pa3nuyHOi  dopme:
aQHAJTMTUYECKOM, Trpaduyeckoii W ClIOBeCHOHM. Ero wu3ydeHme CrmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CHOCOOHOCTH K  OOOOImMIEHMI0O ©  KOHKPETH3allWH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepxarenbHast nuHug «Hadana maTeMaTHyeckoro aHajan3a» MO3BOJISIET CYHIECTBEHHO
paciIMpUTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIAJAHBIX 33/1a4, JOCTYIHbBIX 00yJaromumes, y
KOTOPBIX MOSIBISETCS BO3MOKHOCTh MCCIIEIOBATh U CTPOUTH I'paduku QyHKIHI, ONpenesTh ux
HauOOJbIIIME U HAUMEHbBIINE 3HAUCHUS, BRIYUCIATH IUIOMAAN GUTyp U 0OBEMBI TeJ, HAXOAUTH
CKOPOCTM U YCKOpPEHHs IpoueccoB. JlaHHas coaepxaTeinbHas JIMHUS OTKpPBHIBAET HOBBIE
BO3MOXXHOCTH IOCTPOCHUS MaTeMAaTUYECKUX MOJIeNe peaJbHBIX CUTyalluid, HaXOXKICHUS
HAWIy4Ilero penieHus B NPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX, 3a/Jayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHajlh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,



(opMabHO-JIOTMYECKOI0 U KPEaTUBHOIO MBINUIEHUS, (POPMUPOBAHUIO YMEHUI pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TeXHHKe M HcKyccTBe. OOywaromiyecs y3HAIOT O
BBIIAIOIUXCST pe3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKU KaK HAyKH, M HX
aBTOpax.

CopepxaTenpHO-METONNYECKAs JTUHUA «MHOXKECTBA U JIOTMKa» B OCHOBHOM ITOCBSIIICHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHbBIE IIPEJICTABICHHSI IPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHSIIOMNI
BCE paslenbl MAaTeMAaTHUKM W €€ INPWIOKEHHWH, OHU CBS3BIBAIOT PAa3HbIC MAaTEMaTU4YECKHE
JUCLMIUINHBL B eauHoe uenoe. 1loatomy BaXXHO 1aTh BO3MOXHOCTb UIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTeMAaTHKHM M HCIOJb30BAaTh €ro s
BBIPAKECHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hauaja MaTEeMaTUYECKOTO aHaIM3a» NPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYeCKOro MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CHOPMUPOBATH HABBIKM IOCTPOEHUS
MoOJIeNIell peallbHBIX CUTYallui, UCCIIEOBAHUS 3TUX MOJIENEH C MOMOUIBIO anmnapaTa aareopsl u
MaTeMaTUYeCKOI0 aHajlu3a M MHTEPHpPETAluu IOJy4YeHHBIX pe3yibTaToB. Takue 3amaHus
BIJIETEHBl B KaXIbli M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
WCIIOJIB3YETCS Ui pEeLICHUs TPUKIAIHBIX 3anad. [Ipy pelmennn peanbHbIX NPaKTUYECKUX 3a7ad
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh aHAJIOIMIO, 0000IAaTh M KOHKPETU3UPOBATH MpoOIeMy.
JlesaTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIAIHBIX 3a7ady OpraHU3yeTcs B
npoliecce U3y4eHus BcexX TeM Kypca «Anredpa 1 Hauajla MaTeMaTHYECKOTO aHaIu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM IU1aHe Ha M3yYeHHUE Kypca alireOpbl ¥ Hayajl MaTeMaTHIeCKOro aHajn3a Ha 6a30BOM
YpOBHE OTBOJIUTCS 3 Waca B Hexemo (U3 HUX | yac w3 vactd, GopMHpyeMoi y4acTHUKaAMH
oOpasoBarenbHbIX oTHOIIEHUH) B 10 kitacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a JBa rojaa
oOyuenus — 204 gaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia ¥ BbIYMCICHHA

Parnmonanbubie uncina. OOBIKHOBEHHBIE U JIECATHYHBIE IPOOU, MPOLEHTHI, OECKOHEUHBIC
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palHOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHU U pPEaIbHOM JKU3HH.

JleiicTBuTenbHbIC YKca. PalmoHambHBIC M WpPpalMOHAIBHBIC YHcia. ApuMeTHUecKue
OTepalru ¢ JACHCTBUTEIbHBIMH yuciamMu. [IpuOmmKkEHHbIe BBIYUCICHNUS, TIPABUIIa OKPYTJICHUS,
IIPUKUJKA U OLICHKA Pe3YyJIbTaTa BEIYACICHUM.

Crenenpb ¢ nenbiM nokazareneMm. CranzaptHas Gopma 3anucH AEHCTBUTEIBHOTO YUCIA.
Hcnonb3oBanue moaxofismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN ISl PEHICHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOW cTemeHu. JlefictBus c¢ apudmernueckumu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHUN. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHCTBO, pelleHMEe HepaBeHCTBA. Meroa
WUHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Penienne TpUroHOMETpUUYECKUX YPABHEHUM.

[TpuMeHeHrEe ypaBHEHMIM M HEPABEHCTB K PELICHUI0 MAaTeMaTHYECKMX 3a7ad W 3a1ad u3
Pa3IUYHbBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoosl 3ananust GyHkun. I'padux Gynxnun. Bzanmuo oOpatHble GyHKINU.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHU ¢ynkuuu. Hynu ¢ynkuun. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKIIUU.

CrenenHas QyHKUMS C HaTypaJbHbIM M LEJNbIM IOKa3zareieMm. E€ cBolicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuroHomeTrpuyeckas OKpPYKHOCTb, OIpEIEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YHUCJIOBOTO APIyMEHTA.

Hayana maTemMaTHuecKoro aHajaimsa

[TocnenoBarenbHOCTH,  CHOCOOBI  33JaHUsl  IOCTENOBAaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass W reoMerpuueckas —mporpeccud. beckoHeuHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBArOIIeH reoMeTpUUecKOl MpPOTrpecCHu.
®dopMyna CIOXKHBIX IPOLEHTOB. Mcronb30BaHUE MPOrpeccuu Ul PELICHMs PEalIbHBIX 3a1ad
IIPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA



MHokecTBO, onepanuu Haj MHoxectBaMu. [{uarpammbl Ditnepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [JIis1 ONHCAaHUA PCAJIbHBIX IMPOHCCCOB U HBHGHHﬁ, npu
pELICHUH 3a71a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BbIYMCICHHA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIEIBbIX YACE.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWCTBA CTETICHH.

Jlorapudm uncna. JlecaTnyHble U HATypaJIbHBIE JOTapHU(PMBI.

YpaBHeHus1 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHU, COAEPIKALUX CTENEHH C PallMOHAIbHBIM IIOKA3aTENIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTUHENHBIX ypaBHEHMH. PelieHue npukiaiHbIX 3a/ad C [OMOLIbIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHHUH U HEPABEHCTB.

IIpuMmeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMATHYECKUX 3alad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U pealbHON )KU3HHU.

DyHKIUHN U IpaGUKH

Oynkuus. Ilepuonnveckue  QyHkuuu. IlpomMexkyTku  MOHOTOHHOCTH — (YHKLHUH.
Maxkcumymbl 1 MUHUMYMBI (yHkiuu. HauOoinbliee M HauMeHbllee 3HaueHHEe (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U IpapUKH.

[Toka3zarenbHas u norapupmuueckas GyHKIHUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Ucnonp3zoBanue rpadukoB (QPyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepsbiBable pyHKIIMN. MeTOA HHTEPBAIOB /JIs pEIIeHUs] HEPABEHCTB.

[TpousBoaHas ¢pyHkiuu. ['eomeTpuyueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHble 3neMeHTapHBIX (YHKIUH. DOpMynbl HaXO0XKAECHUS MPOU3BOJHOM CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TprMeHeHHe MPOU3BOAHOM K UCCIET0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNs (PyHKIMU Ha OTPE3Ke.

[IpuMmeHeHre MPOU3BOMHOM Al HAXOXKIACHHS HAWJIY4IIero peuieHus] B MPHUKIaJHbIX
3ajaydax, s ONpeaesieH!s] CKOPOCTH MpoIiecca, 3aJaHHOTro (OpMYIIOi Ui rpauKoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WuTerpan, ero reomeTpuyeckuid M (¢u3WYecKuil cmbIci. Bblumcnenue HMHTErpana Imo
dbopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro npeamera «MaTemaTtukay JIOJDKHO OOECIeuMBaTh JIOCTHIKEHHE Ha
YpOBHE cpenHero ooimero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
IpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PpE3y/NbTAaThl OCBOEHHS MpOrpamMmbl ydyeOHOro mnpenmera «MaTemaTHKa
XapaKTEePU3yKOTCS:

I'paxkjaHCKOE BOCIIUTaHUE:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW MO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAAHCKOTO OOIIeCTBa
(BBIOOpBI, OMpOCHI M Mp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKOM Ipa’kJaHCKOW MIEHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM IIKOJbI, K HCIOJIb30BAHUIO 3THUX
JTOCTHIKEHUH B IPYrUX HayKaX, TEXHOJIOTUSX, cepax IKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHUS, CBI3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOMUYMUBOTO OYAYIIETO.

DcTeTn4ecKoe BOCIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpYy, BKJIKOYas 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUi; BOCIPUMMYHBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3IMYHbIX BHIOB UCKYCCTBaA.

Pur3nyeCcKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUus B HUHTEpecax
310pOBOrO U 0e30macHoro odpa3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEKUM 3aHATUH M OTAbIXA, peryispHas (usmueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpynoBoe BocniutaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILEHHOCTU TPYIOIIOOMUS; WUHTEPECOM K pPa3INnYHBbIM
chepam npodhecCHOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHUKON U €€ MPHIIOKEHUSIMH,
YMEHHUEM COBEpILATh OCO3HAHHBIN BbIOOp OynyIiel npodeccuu U peasn30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHHUE:!

c(OPMHPOBAHHOCTBIO HKOJOTMYECKOW KYJIbTYPbI, MOHUMAHHEM BIUSHUS COLMATIBHO-
SKOHOMHYECKHX NPOLECCOB HA COCTOSHUE NPHUPOJHOM W COLMAIBHOW CpeAbl, OCO3HAHUEM



NI00AaTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUEeHTallel Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHMUHN JJI PEeUIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPY)KAIOILIEH CPEJIbI.

[{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ui pa3BUTUS LMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaTE€MATHUKHM M MAaTEMaTUYECKOM KyJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh IHPOEKTHYHO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaTbl OCBOCHUS MPOTrPaMMBI yUeOHOTO mpeamMeTa «MareMaTHKay
XapaKTepU3YIOTCSl  OBJIAJEHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHBIMU  OeliCeUsMU,
VHUBEPCANbHLIMU ~ KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2VIAMUSHbIMU
OelicmeusmMu.

1) Vuusepcanvuvie noznasamenvnsie oelicmsus, obecneyusarom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCco8 00Y4arowuxcs (0c6oeHue Memooo8 NO3HAHUS OKPYICAIOWe20 MUupd;
npUMeHeHUe 102UYeCcKUX, UCCIe008aMeNbCKUX onepayuti, ymeHul pabomams c ungopmayuet).

ba3oBeie 1OruyecKue NeUCTBU:

® BBUIBJISATH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPHU3HAKKM MAaTEeMaTHYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy NOHATUAMH; (POPMYIHpPOBATh OIpENEsICHUS MOHITUH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCH(PHUKANN, OCHOBAHHS JJIs1 0000IIeHNUS
Y CpPaBHEHUS, KpUTEPUU MPOBOJIUMOI0 aHAIN3A;

® BOCIpPHHHMMATH, (OPMYJIHPOBATh U MPEOOPA30BHIBATH CYXKJECHHUS: YTBEPAUTEIIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILKE; YCIOBHBIE;

® BBIBIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS B (paKTax,
JTAHHBIX, HAOMIONEHUSX W YTBEPXKACHUSX; IpeliaraTb KpUTEpUH sl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JleaTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, AECTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFOYEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPHKACHUH (IpsMble
U OT TPOTHUBHOIO), BBICTpaUBaTh APryMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBL;

e BbIOMpaTh cnocob pemieHHss yd4eOHOM 3anauM (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASAIMINUN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBble uccienoBarenbCckue JeMCTBUS:

® CNOJNB30BaThb  BONPOCHI  KaK  MCCIENOBATENbCKUI  MHCTPYMEHT  IIO3HAHUS;
(dbopMynHpoBaTH BONPOCH], (PUKCHUPYIOIINE MPOTHBOpEYHE, MPOOIeMy, YCTaHABINBATh
HUCKOMOE U JlaHHOe, (OpPMHUpPOBATH THUIIOTE3y, APIYMEHTUPOBATH CBOIO IO3UIHIO,
MHEHHUE;

® [POBOJUTH CAaMOCTOATENIBHO CIUIAHHUPOBAHHBIM 3KCIEPUMEHT, HCCIEJOBAaHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oObBeKTa, SBIEHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMu, SBJICHUSIMHU, TIPOLIECCAMU;



® CaMOCTOATENIbHO  (OpMyIHpOBaTh OOOOIIEHHUS M  BBIBOABI IO  pe3yiabTaTaM
IPOBEIEHHOIO HAOJIOJCHUS, UCCIIEAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh IOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA,

® [IPOrHO3UPOBATh BO3MOYKHOE PA3BUTHE NPOLIECCA, a TAKXKE BBIABUraTh MIPEANOIOKECHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ uapopmarueit:

e BBUIBIIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOMPOC U
JUIsl pELIEHNUs 3a1a4H;

e BpIOMpaTh HMHPOPMAIMIO M3 HWCTOYHUKOB PA3IMYHBIX THUIOB, AaHAJIU3UPOBATDH,
CHCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HUH(POpPMALMIO, MPEACTaBIATH €€ B  pa3IMyHbIX (opmax,
WITIOCTPUPOBATh IpadMuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM [0 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KoMMyHUKamueHvle Oelicmsus, o0ecneyusaom chopmuposaHHOCmb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSMH U IEISIMHU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHMs B YCTHBIX U
NUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS 110 XOJy PEIICHHS 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTarT;

e B X0/l 00CYXJIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOI TEMBI, TPOOIIEMBI,
pemaeMoil  3ajaud, BbICKa3bIBaTh WJAEHU, HALCJIECHHbIE HAa IIOUCK pPELICHUs;
COIIOCTABJISATh CBOM CYXAEHUS C CYXICHUSIMU JpPYrUX YYaCTHUKOB JIMAJIOra,
0oOHapy>KUBaTh Pa3INyuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEICTaBIATH PE3yJbTaThl PEIICHHs 3a/laul, SKCIEPUMEHTA, UCCIIEI0BaHuUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJIEHUS C Y4ETOM 3a/ad IpEe3eHTAlUu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

e [IOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHIWBUAYAJIBHOW pabOTHI
OpU pelIeHUH Y4YeOHBbIX 3a/Jad; NpPUHUMATh IeJb COBMECTHOM JEATEelbHOCTH,
IUIAaHUPOBaTh OpPraHM3ALMI0 COBMECTHOM paboOThl, pacmpenensTh BHAbI padoT,
JIOTOBApUBATHCS, OOCYXKJAaTh TpolecC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JTIOJIEH;

® y4acTBOBAaTh B IPYMIOBBIX popmax paboThl (00Cyk1eHusI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOTHl M KOOPAMHHMPOBATH CBOHU
JIeMCTBUS C IPYTHMH YiICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OO
MPOIYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUaCTHHKAMHU B3aUMOICHCTBHSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaom opmuposanue CMvlCi08bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:



COCTABJIATh IJIaH, AJTOPUTM pPELICHMs 3aJadyd, BbIOMpPATh CIOCOO pEHIeHUs C y4ETOM
UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJETh HAaBbIKAMM I[IO3HABATENBbHON pe(IEeKCHH KaK OCO3HAHUS COBEpPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJIA IIPOLECCa M PE3yJbTaTa PELICHUs MaTeMaTU4YeCKOH
3a/1a4y;

® [IPEABUACTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HHUKHYTH IIPM PEIICHUM 3a]1a4d, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBAaTh COOTBETCTBHE pE3yJibTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTMDKEHUSI WM HEIOCTUKEHHUs pPe3ylbTaToOB JEATEIbHOCTH, HAXOJUTh OLIMOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yyebHOro Kypca «Airedpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero obuiero o0pa3oBaHuUs JOJDKHO 0OecTeunBaTh JOCTHKEHUE CIIETYIOMIUX MPEeIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KUIACC

Yuciia 1 BBIYMCICHUSA

OnepupoBaTb HNOHATUSAMM: PALMOHAIBHOE U JICHCTBUTEIIBHOE YUCIIO, OOBIKHOBEHHAs M
JecATUYHask APOOb, MPOLIEHTHI.

BoinonuaTe apudmernyeckue omnepanuuM € palUOHAIBHBIMM U JAEMCTBUTEIbHBIMU
YUCIIaMH.

BbinonHATe NpUOMMKEHHBIE BBIYMCICHUS, MCIIONB3Ysl IpaBWiIa OKPYIJICHUS, JeNaTh
MIPUKUJIKY U OLICHKY Pe3yJIbTaTa BIYUCIICHU.

OnepupoBaTh MOHIATUSIMM: CTENEHb C LIEJIBIM MOKa3aTeseM; cTaHAapTHas gopma 3amnucu
JEHCTBUTENBHOTO YHCiia, KOPEHb HAaTypaJIbHOM CTENEHM; HMCIIOJIb30BaTh MOAXOASIIYI0 (hopMy
3aIUCHU ACUCTBUTENBHBIX YUCEII Il PELIECHU IPAKTUUECKUX 3a1a4 U IIPEACTABICHNS TaHHBIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TaHIEHC IPOM3BOJIBHOIO  YIJIa;
MCIIOJIb30BAaTh 3aIllMCh IPOU3BOJIBHOIO yIJla Yepe3 0OpaTHbIE TPUTOHOMETpUUYECKUE (QYHKIUH.

YpaBHeHUsI M HEPABEHCTBA

OnepupoBaTh NOHATHAMHU: TOXAECTBO, YPABHEHHE, HEPABEHCTBO; ILI€JIO€, PALMOHAIBHOE,
UPPALMOHAIILHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHHUE;

BemonHsaTe  mpeoOpa3oBaHus ~ TPUTOHOMETPUUYECKHMX  BBIp@XKEHMM M pemiarhb
TPUTOHOMETPUYECKUE YPABHEHHS.

BoimonHATh npeoOpazoBaHus 1EbIX, PAIMOHAIBHBIX U MPPALMOHATIBHBIX BBIPAXKECHUN U
pelaTb OCHOBHBIE TUIIBI LIEIIbIX, PALIMOHAIBHBIX U HPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHs M HEPAaBEHCTBA JJI1 PEUICHUs MATEeMATHYECKUX 337ad W 3a7ad W3
pa3MyYHbIX o0JacTel HayKH U peabHOM KU3HU.



MogenupoBaTh peajbHbIE CUTyallud Ha S3bIKE aireOpbl, COCTABIATh BBIPAKECHHUS,
yYpaBHEHMs, HEpaBEHCTBAa II0 YCIOBHIO 3a/auyM, MCCIECI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTb NOHATUAMU: (YHKLUSA, CIIOCOOBI 3a1aHUs PYHKIUH, 001aCTh ONpeesICHUsS
¥ MHO>KECTBO 3Ha4eHUH QYHKIUH, rpaduK QyHKINH, B3AUMHO OOpaTHbBIE ()yHKIIHH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKUMH, HYIH (QYHKIUH,
POMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] ypaBHCHHH.

Crpoutpb U yuTaTh rpaduku JUHEHHOW (YHKIMH, KBAAPATUYHOW (DYHKIMH, CTETIEHHOMN
(YHKLINU C LENBIM ITOKa3aTeNeM.

Hcnonb3oBare rpaduku GYHKUMN U1 UCCIEAOBaHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 JAPYruX y4yeOHBbIX NPEIMETOB M pealbHOW >KM3HM; BbIpaXkaTh (OpMyIaMu
3aBHCUMOCTH MEX/1Y BETUYNHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTb MOHATUSAMH: IOCIEI0BATEIbHOCTb, apuU(MeTHUecKass U I'eOMeTpHuecKas
IPOTpecCu.

OnepupoBaTh MOHATHAMHU: OECKOHEYHO yOBIBAIOIIAsi TEOMETPHUYECKast IPOTPECCHs], CyMMa
0EeCKOHEYHO yObIBAIOLIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBaTh NOCIEI0BATEIBHOCTH PA3JIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTe CBOWCTBA MOCIIENOBATEIBHOCTEH M MPOTPECCUM JUIsl peIlieHUs] pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, OIIEPAL[MH HaJ MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBII anmnapar /Ui ONUCAHUs PeaJIbHBIX MPOLECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX TPEIMETOB.

OmnepupoBath MOHATUSAME: ONPEACICHHE, TEOpeMa, CIEJCTBHE, TI0Ka3aTeIbCTBO.

11 KUIIACC

Yuciia 1 BbIYMCICHUSA

OnepupoBaTb NOHATHSAMM: HATypaJllbHOE, LEJIO€ YHUCIO; HCIOJIb30BaTh IPU3HAKH
JEIUMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YHUCIIA HA TIPOCTHIE MHOKUATEIU JJI PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHATLHBIM [TOKA3aTEIEM.

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

YpaBHeHHUs M HEPABEHCTBA

[IpuMeHsATH CBOMCTBa CTeNMEeHW A NpeoOpa3oBaHMs BBIPAXKEHUN; ONEPUPOBATH
IIOHATUAMU: II0Ka3aTCJIIbHOEC YpaBHCHHUC u HEPAaBCHCTBO, peuaTtb OCHOBHBIC THUIIbI
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

BeimonHaTe mpeoOpa3oBaHusl BBIPAKEHHUH, coAepXkKalluxX JorapugMmbsl; ONEpPUPOBATH
HNOHATUAMM: JIOTapU(PMHUUYECKOE YpPaBHEHHE W HEPABEHCTBO, pelIaTb OCHOBHBIC THIIBI
Jorapu(pMHUECKUX YpaBHEHUI U HEPaBEHCTB.

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN M €€ pEIICHUE; UCII0JIb30BATh
CUCTEMY JINHEWHBIX YPAaBHEHUM IS PEILICHUS IPAKTUYECKUX 3a1a4.



HaxonuTek penieHus NpocTEeUIUX CUCTEM U COBOKYIMHOCTEHM pallMOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB.

MonenupoBaTh peajbHbIC CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATh BBIPAKCHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBHIO 33Ja4M, UCCIIEI0BATh ITOCTPOECHHBIE MOJIEIIHU C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBaTh MOHATUSMHU: TIEpUOAWYECKAs (YHKIUSA, TMPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOUKM SKCTpeMyMma (YHKIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIMU Ha
MIPOMEKYTKE; UCIIOJIb30BaTh UX IS UCcce0BaHus QYHKINH, 3a1aHHON rpadukom.

OnepupoBarh  MOHATHSAMH:  TpadUKH  TOKa3aTeNbHOW,  Jorapudmuueckoil u
TPUTOHOMETPHYSCKHUX (PYHKIIMI; N300pakaTh MX HA KOOPJAMHATHOMN IJIOCKOCTH M UCTIOIB30BATh
JUISl pEeLLICHUs YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOW IIJIOCKOCTH TpadUKH JIMHEHHBIX YpaBHEHUH W
MCIIOJIB30BATh UX JIJISl PEIICHUS CUCTEMbI TUHEHHBIX YpaBHEHUH.

Hcnonp3oBare rpaduku QYHKIMH I UCCICTOBAHMS TPOIECCOB M 3aBHUCHMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  MOHATHSMH:  HENPEpbIBHAS  (QYHKIUS; TPOU3BOAHAS  (DYHKIUU;
UCTIOJIB30BaTh T€OMETPUIECCKHUNA U (PU3UUECKUI CMBICI MPOU3BOIHOM IS peLICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIM, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIUH.

Hcnonp30BaTe TPOM3BOAHYIO /ISl HCCIeNOBaHMA (YHKIMM HAa MOHOTOHHOCTH U
9KCTPEMYMBI, TPUMEHSTH PE3yJIbTaThl UCCIICIOBAHMSI K TIOCTPOSHUIO TPaUKOB.

Hcnonb30BaTh NPOU3BOAHYIO JIs1 HAXOXKACHUS HAWIYYIIEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UAIbHO-KOHOMUYECKHX, 3a/1a4ax.

OrniepupoBaTh MOHATHSMHU: MEPBOOOpa3HAsT W WHTETPall; MOHUMATh T€OMETPUUECKHI U
(bu3nyecKkuil CMbICT UHTErpaa.

Haxoauts mepBooOpa3Hble 3eMeHTapHbIX (YHKIHH; BBIUUCIATH MUHTErpal mo Gopmyine
Hrrotona—Jleitbuumna.

Pemats npukiagHele 3a1a4d, B TOM YHCIIE COLMATIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO

XapakTepa, CpEACTBAMA MATEMATUYCCKOI'O aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n NPOrpaMMmblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
MHoecTBa palluOHaIbHBIX U
1 JEUCTBUTENLHBIX YHcel. PalmmonaibHbIe 19 1
YpaBHEHHUS U HEPABEHCTBA
5 Oynkuuu U rpapuku. CTeneHsb ¢ 1elbM 10
HoKaszaresieM
3 Apudmerndeckuii KOpeHb N—Oi CTETIeHN. 21 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpuroHometpuu. TpuroHoMeTpruIecKre 30 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 16
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 6 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ palioOHaIbHBIM TOKA3aTEJEM.
1 [TokazarenpHas pynkuus. [lokazarenapHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIHHA U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie ynucna 6
3 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie
padoThI

IIpakTHyeck

Bcero
ue padoTsl

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

MHoxecTBO HeﬁCTBHTCHLHLIX yucena. MHorouiaeHsl. ParinoHansHbIe YpaBHCHUS U HEPABCHCTBA

MHOX€eCTBO ﬂeﬁCTBHTCHbHBIX yucen. MuorouneHsl. PariuonansHeie YpaBHCHHA U HCPABCHCTBA

I_IGJILIG ypcia. OOBIKHOBEHHBIE U JCCATHYHBIC

1 IpoOu, OECKOHEUHBIC TIEPHOANICCKHEC IPOOH 1
Apudmernueckue oneparum ¢

2 panMoHaIbHBIMU YHCIIAMU, TPe0Opa3oBaHus 1
YHCIIOBBIX BBIPaKEHUH

3 [Ipumenenue apobeii U NPOIEHTOB MPU 1
peLIeHUH MPUKIIAJIHBIX 3a/1a4

4 [Ipumenenue apobeii U MPOIEHTOB MPU 1
pelIeHNnH MPUKIAIHBIX 3a7a4

5 ParonanbHble U MppallMOHAIbHBIE YHCTa 1
JleicTBUA ¢ palluOHAIIBHBIMU YUCIIAMM.

6 ToxnecTBeHHbIE TpeoOpa30BaHMs YHNCIOBBIX 1
1 OyKBEHHBIX BBIpAaXKECHUH
[TpuOnuxEHHBIE BBIYUCIIEHUS, OKPYTJICHHE,

7 MIPUKHJIKA ¥ OLIEHKA Pe3yJIbTaTa BBIYMCICHUI 1

8 JlelicTBUTENbHBIC UnCia. ApupMeTHIecKre 1




ornepanuu € I[ef/'ICTBI/ITeJIBHBIMI/I qucjiaMu

10

Monaynb AeicTBUTENBHOTO uncia. CpaBHEHUE
NENCTBUTEIHHBIX YKUCEIT

CreneHs ¢ LESJIBIM ITIOKAa3aTCJICM.

11

CrangaprtHas ¢hopMa 3arucu
JIEACTBUTEIHFHOIO YHCIIA C [IOMOIIBIO CTEIIEHN
C LIEJIBIM ITOKa3aTreneM uncia 10

12

13

14

Hcnonp30BaHKe MOIXOAIICH (POPMBI 3aITUCH
JNEUCTBUTENBbHBIX YHCET IJIs1 PEIICHUS
MPAKTUYECKUX 3a/1a4 U TPEICTABIICHUS
JaHHBIX

KonTponbnas padora Ne 1 nmo temam:
"MHO€ECTBO NENUCTBUTEILHBIX YUCEI.
MHorounensl. PaninoHanbHble ypaBHEHUS U
HepaBeHCTBa"

MHO)KGCTBa, IMOAMHOKECTBA, 3JICMCHTEI
MHOecTB. CiocoObI 3aJaHus MHOXKCCTB

15

Omneparnuu Hag MHOKecTBamu. [Ipumenenmne
nuarpamm Ditepa-Benna

16

17

18

Jlornyeckue yTBepKIACHUS: ONpeIeIeHHE,
TeopeMa, ClIeACTBHE, J0Ka3aTeIbCTBO

IIpuMeHeHre MHOXKECTB, UCIIOJIB30BAaHUE
nuarpamm Oiniepa-Benna npu penieHun
Pa3JIMYHBIX [IPEAMETHBIX 3a1a4
VYpaBHeHue. Pa3nuuHble BUIBI yPABHEHUM.
Kopens ypaBHeHUs, 007aCTh ONpeesIeHUs
ypaBHEHUSA

19

OO6mwme crmocoOb! pereHns] ypaBHEHUM.




PaBHOCWIIbHBIEC ypaBHEHUS U YPAaBHECHHUSI-

CICACTBUA

Oynkuuu 1 ux rpapuku. CreneHHas QyHKIHS € IETBIM MTOKa3aTeIeM
Oynkiun 1 ux rpapuxu. CreneHHas QyHKIUS C LETBIM IT0Ka3aTelleM

[Tonstue pynkmuu. CriocoObl 3a1aHus,

20 1
OCHOBHBIE OIIPE/ICIICHUS

21 CaoiicTBa pyHKINI 1

99 OrpaHn4eHHOCTb (PYHKIIUH. 1
[lepuonuvnocTs HyHKIMN

93 [Tonsitue 06 obpatHo¥ (ynkiuu. CBoiicTBa 1
B3aMMHO OOpaTHBIX (PyHKUIUH

24 I'paduxu GyHKIHIA. 1

o5 CrenenHast GyHKIUS C HATypaIbHBIM 1
nokasaresuem, e€ cBoicTBa u rpaduk

26 CreneHsb ¢ 1ebIM TTOKa3aTelieM 1 e€ 1
CBOMCTBA
[IpeobOpazoBaHue BhIpaXKEHUH,

27 COJIEpPIKAIINX CTETIEHb C IEIBIM 1
roKaszaresem

98 CrenenHast GyHKLUS C LEJIbIM 1

nokasaresnem, e€ cBoicTBa u rpaduk

Apudmernueckuit KopeHb n-oii crenenu. MppannoHanbHble ypaBHEHUS
Apudmernueckuil KopeHb n-oit creneHu. MppannoHaabHble ypaBHEHUS
Apudmernueckuit KopeHb n-oii crenenu. IloHsATHE KOPHS N-0i CTeTIeHU

29 CBoiicTBa KOpHS N-Oi CTENICHH 1

30 CaolicTBa KOpHA N-0M CTENEHU 1

31 CBoiicTBa KOPHS N-0if CTETICHU 1




@yHKIUA KOPHSA N-OU CTEIIEHH, €€ CBOMCTBA

32
U rpaduk

33 [IpeoOpa3oBanue BHIPAKEHHIA,
coJiepKaluX KOpHU

34 [IpeobOpazoBaHue BhIpaXKEHUH,
coJieprKaliuX KOPHH

35 [IpeoOpa3oBanue BBIPAKEHHIA,
coJiep>KaluX KOPHH

36 JlevicTBusl ¢ apu(METHYECKUMH KOPHIMHU
N-0H CTENEeHU

37 HeiictBust ¢ apupMeTUYECKUMU KOPHIMHU
N-0i1 cTeneHn

38 JlevicTBusl ¢ apu(METHYECKUMH KOPHIMHU
N-0H CTETeHU

39 HeiictBust ¢ apupMeTHyeCKUMU KOPHIMHU
N-0H CTENeHn

40 JlelicTBus ¢ apupMETHYECKUMH KOPHIMU
N-0M CTEIEHU

a1 [Ipocreiimme nppaMOHAIbHBIE YPABHEHUS

MeTto/1bl penieHns: HppaluOHAIBHBIX
42 YpaBHEHUU
MeTo/b1 pelieHus: HppauoHaIbHBIX

43 YpaBHEHUU

44 Pemenne nppanroHalbHBIX YpaBHEHUMN

45 Pemenue npparoHanbHBIX YpaBHEHUN




WppanuonansHele, MOKa3aTeNbHbIE U JOTapu(pMUUECKUE HEPABEHCTBA

I/IppaL[I/IOHaJ'IBHI)IC, IIOKa3aTcCJIbHbIC U J'IOl"apI/I(l)MI/ILICCKI/Ie HCpaBCHCTBA

PaBHOCHIBHBIE TTpe0Opa3zoBaHus

46 1
HEPABEHCTB

47 MerToab! pereHust UppaluoHaIbHbIX 1
HEpPaBEHCTB

48 [Ipocreiimme npparuoHaIbHbIE 1
HEpaBEHCTBA
KonTponbnas padora Ne 3 o remam:
"Apudmernueckuii KOpeHb N-0il CTENeHN.

49 WppanmoHansHbie ypaBHEHUS ", 1
"UppannoHnaibHble, IOKa3aTeIbHbIE U
norapuMudecKkue HepaBeHcTBa"

TpuroHoMmeTpruveckne BRIPOKEHHS U yPaBHEHUS
Tpuronomerpuveckre BIpOKSHHUS U YPAaBHEHUS

50 Pannannas mepa yria 1

51 [ToBOpOT TOUKM BOKpYT Hauaiaa KOOPIUHAT: 1
yroJ IOBOPOTA, Ayra OKPYKHOCTH
Tpuronomerpuyeckas OKpy>KHOCTb.

52 Ornpezenienne cuHyca U KOCUHYyca, TAHT€HCA U 1
KOTaHT€HCa YHUCIOBOI0 apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb.

53 Omnpenenenne cuHyca U KOCUHYCa, TAHI'€HCA U 1
KOTAHI'€HCA YHUCIIOBOTO apryMeHTa

54 3HaKU CHHYCa, KOCUHYCa, TAHT€HCa U 1
KOTaHI'eHca

55 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. 1

3aBUCHMOCTH, CBSI3BIBAIOIINE CHUHYC, KOCUHYC,




56

57

TAQHTeHC U KOTAHT€HC OJTHOTO U TOTO ke
YHCIIOBOTO apryMeHTa (ITPOTHBOIOJIOKHBIX
apryMEHTOB)

OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
3aBUCUMOCTH, CBA3BIBAIOIINE CUHYC, KOCHHYC,
TAQHI'€HC U KOTAHI€HC OJJHOTO U TOTO e
YHUCJIOBOTO apryMeHTa (IIPOTUBOIOJIOKHBIX
apryMeHTOB)

OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
3aBUCHMOCTH, CBSI3bIBAIOLINE CUHYC, KOCUHYC,
TAHI€HC U KOTAHI'€HC OJTHOTO U TOTO K€
YHCIIOBOTO apryMEHTa (IIPOTUBOIIOJIOKHBIX
apryMeHTOB)

58

59

60

OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
3aBHCUMOCTH, CBS3BIBAIOIINE CHHYC, KOCHHYC,
TAHTE€HC W KOTAHT'€HC OJTHOTO U TOTO JKe
YHCIIOBOTO apryMeHTa (IIPOTHBOIOIOKHBIX
apryMEeHTOB)

CuHyc, KOCUHYC, TAHT€HC CyMMBI U Pa3HOCTH
apryMeHTOB

@®opMyIbl JBOMHOIO U TIOJIOBUHHOIO
aprymeHTa

61

62

DopmyJibl IPUBEACHUS
®DopMmynbl TPeoOpa30BaHUS CyMMBI U pa3HOCTH
TPUTOHOMETPHUECKUX (PYHKIIHIA B
MIPOU3BEJECHUE




[IpeobpazoBanue TPUTOHOMETPUUECKUX

63 BBIPAXKEHUM

[IpeobpazoBanre TPUTOHOMETPUUYECKUX
64 BBIPAXKEHUI

[IpeobpazoBanue TPUTOHOMETPUUECKUX
65 BBIPAKECHUI

[IpeobpazoBanne TPUTOHOMETPUUECKUX
66 BBIPAXKEHUM

ApKcUHYC, apKKOCHHYC, apKTaHT€HC,
67 ApPKKOTaHTE€HC

ApKCHHYC, apKKOCUHYC, apKTaHTEHC,
63 ApKKOTaHI€HC

TpuronomeTpuueckre ypaBHeHHsI BUA Sin X = a
69

TpuronomeTpruecke ypaBHEHHUsI BUAA COS X = a
70

Tpuronomerpuyueckre ypaBHeHHsI BUAA tg X = a
71

TpuronomeTprdeckne ypaBHeHHsI BUA Ctg X = a
72
73 PemieHue TPUTOHOMETPUYECKUX YPaBHEHUH,




MPUBOISAIIMX K IPOCTEUIIIUM

Pelienne TpUroHOMETPUYECKUX YPaBHEHUM

74 METOJIOM 3aMEHbI IIepEMEHHOM
Pelienne TpuroHOMETPUYECKUX YpaBHECHUM
75 METO/IOM Pa3JI0KEHUSI HA MHOKUTEIN
Pemienne oqHOPOAHBIX TPUTOHOMETPUUYECKHUX
76 YPaBHEHUH IIEPBOM CTEIICHU
77 Pemenne oqHOPOIHBIX TPUTOHOMETPUYECKUX
YpaBHEHU BTOPOU CTETIEHU
OT160p KOpHEH TPUTOHOMETPUUECKOTO
78 YpaBHEHUS 10 YCIOBUIO PA3IMYHBIMHU
crocobamu
Wrorosas koHTposibHas padota Ne 4 o Teme
79 «TpuroHomeTpruyecKue BoIpaXXEHUS U
YpaBHEHHUS»
80 O06o011eHre U cucTeMaTr3aIus N3y4eHHOTO

Marepuaa

ITocaenoBaTeIbHOCTH U nporpeccuu

ITocenoBaTeILHOCTH: CIIOCOOKI 3aJaHus,

81 CBOMCTBA MOCJIEI0BATEILHOCTEN
ITocnenoBaTeILHOCTH: CIIOCOORI 3adaHus,
82 CBOMCTBA MOCJIEI0BATEILHOCTEN
ITocnenoBaTeILHOCTH: CIOCOOBI 3aJaHMUs,
83

CBOMCTBA IIOCJIEIOBATEIILHOCTEN




Apudmernueckast mporpeccus

84
g5  Apubmernyeckas Iporpeccus
ge  lcomerpmueckas HpOrpeccus
g7  l'eomerpuueckas nporpeccust
Hcnonp3oBaHne mporpeccuu Ui peuieHus
88  peanbHBIX 33124 IPUKIAIHOTO XapaKTepa
Vcnonb30BaHue NPOrpeccuu AJIs perieHus
89 peanbHBIX 337124 NPHUKIAIHOTO XapaKkTepa
beckoHeuHo yObIBaroIIas reoOMeTpUUECcKas
g9  mporpeccus. Cymma 6eCKOHEUHO yObIBarOLICH
TeOMETPHUYECKON MTPOTPECCU
beckoHeuHO yObIBaroIasi reoMeTpruIecKast
91 nporpeccusi. Cymma 6€CKOHEUHO yObIBaoIIEH
reoMEeTPHUUECKON porpeccun
[TpeoOpazoBanne 6GeCKOHEUHOU
92 MEPUOANYECKO ApoOr B OOBIKHOBEHHYIO
JIpo0b
93  OpMyIbI IPOCTBIX U CIIOXKHBIX IPOLICHTOB
94  DOpPMyIbI IPOCTBIX U CIIOXKHBIX IPOLIEHTOB
95 Pemienue 3a1a4 ¢ 5)KOHOMUYECKHM
coJiepKaHuEM
96 Wrorosas KoHTpoJbHAS paboTa




IToBTOpEHME U3YYEHHOTO

97 [ToBTOpEHNE N3YYEHHOTO 1
08 [ToBTOpEHME N3yUEHHOTO 1
99 [ToBTOpEHNE N3YYEHHOTO 1
100 [ToBTOpEHNE N3YYEHHOTO 1
101 [ToBTOpEHME N3YyUEHHOTO 1
102 [ToBTOpEHME N3YyUEHHOTO 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie IIpakruueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
CreneHb ¢ palMOHAJIHBIM II0Ka3aTeNeM
CBoiicTBa CTENEHU
3 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAILINX 1
palMOHATIbHBIE CTEIIEHU
4 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAILINX 1
palMOHATIbHBIE CTEIIEHU
5 [Ipeo6pa3oBanue BbIpaxxeHU, CoaepKaLUX 1
palMOHANIbHBIE CTEIIEHU
OKa3aTelbHbIE YPaBHEHUS U HEPABEHCTBA
6 IT 1
OKa3aTelbHbIE YPaBHEHUS M HEPABEHCTBA
7 I1 y 1
OKa3aTelbHbIE YPaBHEHUS U HEPABEHCTBA
8 IT 1
9 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1
10 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA 1
11 [Toka3zarenbHas (pyHKIMA, €€ CBOWCTBA U 1
rpadux
KonTponbhas pabota no teme "CreneHs ¢
12 PalMOHATILHBIM [TOKA3aTEIEeM. 1 1
[TokazaTenpHas ¢hyakuus. [lokazarensHbIe
YPaBHEHHU U HEPABEHCTBA"
13 Jlorapudm gyucia 1
14 JlecsiTHUHBIE U HATYpaJIbHBIE TIOTAPU(PMBI 1




[IpeobpazoBanue BeIpaXXeHUM, COECPKAIINX

15
JorapudMbl

16 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIIX
J0rapupMbl

17 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
JorapudMbl

18 [IpeoOpazoBanne BEIpaKEHHIA, COACPIKALIIX
JorapuMbl

19 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBa

21 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

99 Jlorapudmuueckre ypaBHEeHUs U
HEpaBEHCTBA

23 Jlorapugmuueckas pyHKIuUs, €€ CBONCTBA U
rpaduk

24 Jlorapudmuueckas pyHKuuUsA, €€ CBONCTBA U
rpaduk

o5 Tpuronomerpudeckue GyHKINHU, UX
cBOIicTBa U rpaduKu

26 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

97 Tpuronomerpudeckne GyHKINHU, HX
cBOiicTBa U rpaduKu

08 Tpuronomerpuyeckue GyHKINHU, UX

CBOMCTBa U Tpaduku




[IpuMepsl TPUTOHOMETPUIECKUX

29
HEPaBEHCTB

30 [TpumMeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

39 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB
KonTtponpsHas padora o Teme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckrue ypaBHEHUS U

33 HepaBeHCTBA. TpuroHoMeTprudeckne
GYHKIIMHY U UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBa"

34 HenpepeiBHble QyHKINT

35 MeTtoa HHTEepBaIOB /s peIIeHUs
HEPaBEHCTB

36 MeToa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

37 [TpousBomHas GyHKITHH

38 [IpousBoanas GpyHKIUU

39 ['eomeTpuyeckuii 1 GU3NIECKUIT CMBICI
IIPOU3BOJHOMN

40 I'eomerpuueckuii u puzndecKuil CMBICI
MIPOU3BOAHOM

41 [Ipou3BoHbIE IIEMEHTAPHBIX (DYHKIUN

42 [Tpon3BoHBIC STIEMEHTAPHBIX (DYHKITHI




[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,

43 .
Y4acTHOTO (PyHKIMH

44 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYyHKIIMHA

45 [Tpon3BoHas CyMMBI, IPOU3BEICHHUS,
Y4acTHOTO (PyHKIMH
[IpuMeHeHne npou3BOIHON K

46 UCCJIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U 3KCTPEMYMBbI
[IpuMeHeHne npon3BOIHON K

47 UCCIIEIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U 9KCTPEMYMBI
[TpuMeHeHne NTPOU3BOJIHOM K

48 WCCJICIOBAHHIO (DYHKIIMI HAa MOHOTOHHOCTh
U KCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K

49 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBbI

50 Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

51 Haxoxnenre HanOobIIero 1 HANMEHBIIIETO
3HaYeHUs PYHKIIMH Ha OTPE3Ke

59 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3HaYeHUs (QYHKIIUU Ha OTpE3Ke

53 Haxoxxnenrne HanOOoIbIIero 1 HANMEHBIIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

54 Haxoxnenre HanOoIbIIero 1 HANMEHBIIIETO

3HaYeHUs (PYHKIIMH Ha OTPE3Ke




Haxoxc;[eHHe HanOOJIBIICTO0 ¥ HAUMEHBIIIETO

> 3HaYeHUs (PYHKIIMH HA OTPE3Ke
[IpuMeHeHne npon3BOHOM 11
HAXOXKJCHUS HAMTYYILero perieHus B

56 NPUKIIAJIHBIX 33/1a4aX, IS OTIPEIeICHUs
CKOpOCTH TIpolLIecca, 3aJJaHHOTO (popMyIoi
WM TpaduKoM

57 KonTtponpsHas pabora o Teme
"ITponsBoaHas. [Ipumenenue nponsBoaHon"

58 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

59 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX

60 WuTerpain, reomeTpudecKkuii U Gu3ndecKuit
CMBICJT MHTETpaja

61 Wurerpan, reomerpuyeckuii 1 Gu3ndecKuit
CMBICJI HHTETpaia

62 Wurerpan, reomerpuyeckuii 1 Gpu3ndecKuit
CMBICII HHTETpajIa

63 Brruucnenue unTerpana no gopmyine
Herorona—Jleiibaumna

64 Brruucnenue unTerpaia no gpopmyie
Herorona—Jleiibauma

65 Brruucnenue uaTerpaia no gpopmyie
Herorona—JleitOnuma

66 Brruucnenue unterpana mno gpopmyie
Herorona—Jleiibauma

67 CucreMbl TUHEHHBIX YpaBHEHUH

68 CucreMbl TUHENHBIX YpaBHEHUN

69 Pemenne mpukiagHbIx 3a1a4 ¢ TOMOIIBIO




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

70

71

72

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

CucreMbl U COBOKYITHOCTH LIETIBIX,
paloHaIbHbBIX, UPPALUOHATBHBIX,
MOKAa3aTeNbHbIX, JOrapuMUUECKUX
YpaBHEHUU U HEPABEHCTB

Cucrembl COBOKYITHOCTH LCJIBIX,
palrOHAJIbHbIX, HPPAIUOHAIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(bMI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

73

CucreMbl U COBOKYITHOCTH LIETIBIX,
paLMOHATIBHBIX, UPPALIMOHATIBHBIX,
NOKa3aTesbHbIX, JIOrapU(HPMUUIECKUX
YpaBHEHH U HEPABEHCTB

74

CucteMsl 1 COBOKYITHOCTH LECJIbIX,
paluOHAJIbHBIX, UPpPALIMOHAIBHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

76

77

Ucnonb3oBanue rpadukoB GyHKUUN A5
pelIeHns ypaBHEHUN U CUCTEM

Hcnonb3oBanue rpadukoB GyHKIUN A7
pELIEeHUs] ypaBHEHUI U CUCTEM

[IpuMeHeHue ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEILIECHUI0 MATEMaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX o01acTeit
HAyKU U PEAIbHOU KU3HU

78

KonTtponbnas padora no teme "MHTerpan u




ero npuMeHeHus. Cucremsl ypaBHeHU"

HaTypanLHHe M LCJIbIC YHCJIa B 3aJa4ax U3

7 peanbHOM KU3HU

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

81 HarypanbHble U 1enbie 9iciia B 3a1a4ax 13
pEATbHOM KU3HU

82 [Tpu3HaKy AEITMMOCTH LETBIX YUCEI

83 [Tpu3HaKK ETUMOCTH LIETBIX YHCET

84 [Tpu3HaKy ACIMMOCTH LEIBIX YUCEI

85 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL
3HAHUU. YpaBHEHUS

86 [ToBTOpenue, 06001IeHNE, CHCTEMaTH3aIUS
3HAaHUU. YpaBHEHUS

87 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHN. YpaBHEHUA

88 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS
3HaHUHU. YpaBHEHUA

89 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3ALIHS
3HaHUU. YpaBHEHUS

90 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHUU. YpaBHEHUSA

o1 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH
3HaHui. HepaBeHcTBa

92 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

93 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3AIUS




3HaHui. HepaBeHcTBa

94 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHui. HepaBencTsa

95 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL 1
3HaHuW. CucTeMbl ypaBHEHUH

96 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS 1
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHuil. OyHKUMH

08 [ToBTOpEHHE, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHu. OyHKIIMU

99 Wrorosas koHTpOJBbHAS paboTa 1

100 HroroBast KoHTpoIbHAs paboTa
O06006111EH1E, CUCTEMATH3allUs 3HAHNH 3a

101 KypcC aJireOpbl ¥ HayaJl MaTeMaTU4eCKOTro 1
ananm3a 10-11 ximaccoB
O06006111EH1E, CUCTEMATH3allUs 3HAHWH 3a

102 KypcC aJireOpbl U Ha4aJl MaTeMaTUIeCKOTro 1
ananuza 10-11 knaccoB

OBILIEE KOJIMYECTBO HACOB I10 102

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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