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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
roCyJapCTBEHHOI'O 00pa30BaTeIbHOIO CTAaHIAapTa CpeIHEero oouero odpazoBaHMs, € Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEIbSBIAEMBIX K MaTEeMAaTHYECKOMY OOpa3oBaHUIO, U
TPagUIMKA POCCHIICKOTO o0Opa3zoBaHusa. Peammzamus mporpaMmbl 00€CHIEUMBACT OBIAICHHE
KJIFOYEBBIMH KOMIIETCHLMSMH, COCTABISIOIMIMMU OCHOBY JUISI CaMOPA3BUTHUS U HEMPEPHIBHOTO
0o0pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JMYHOCTHOIO M II03HABATEIBHOI'O PAa3BUTUS
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayalla MaTeMaTU4YeCKOrO aHajdu3a» SBIIAETCS OJHUM M3 Hauboiee
3HAYUMBIX B MPOTrpamMMe CTapIIel MIKOJbI, MOCKOJbKY, C OJIHOM CTOPOHBI, OH OOecleynuBacT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4YEHMs] BCEX E€CTECTBEHHO-HAayuyHBIX KypCOB, a C JIpyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOe U aOCTpaKkTHOE MBIIUICHHE YyYalluxcs Ha YpPOBHE,
HEOOXOUMOM JIsI OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HICTOPUU, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca y4aliuecs: OBJIaJIeBal0T YHHUBEPCATIbHBIM S3bIKOM COBPEMEHHOM HAYKH,
KoTOpas GopMyJIUpYyEeT CBOU JOCTUKEHUS B MaTeMaTu4yeckoil popme.

Kypc anrebpbl 1 Hayasm MaTeMaTUYECKOTO aHAIM3a 3aKJIaJbIBAET OCHOBY JUISl YCHEIIHOIO
OBJIAJICHUS 3aKOHaMHM (U3UKH, XUMHU, OWOJIOTUH, TOHUMAaHHUS OCHOBHBIX TEHJICHIUI
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITH(PPOBBIX
N KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HCIIOJIb30BaTh UX B HOBCGILHGBHOfI JKU3HU. B TOXE
BpEMA OBJIAACHUC a6CTpaKTHI)IMI/I " JIOTHYCCKHU CTPOrMMHU MATCMATUYCCKHMMU KOHCTPYKHHUSIMU
pa3BUBAaeT yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb YTBEPIKICHUS,
UCIIONIb30BaTh 0000IIeHne W KOHKpETH3aIuio, abcTparupoBaHHE M aHAJOTHIO, (OpMHUpPYET
KpC€aTHUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anre6pm 1 HaydaJl MaTEMAaTU4YCCKOI'O
aHaJu3a B CTApLIEH WIIKOJIE yYalllMecs MOJy4YaroT HOBBIM OIBIT PEIICHUs NMPUKIAIHBIX 3a/ad,
CaMOCTOSITEIbBHOTO ~ TOCTPOCHHMSI ~MaTEMAaTUYECKUX MOJENIEeW pealbHbIX CUTyallud U
WHTEpPOpPETAllMM  TOJYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKUX
3aKOHOMEPHOCTEN B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLAAIOMIMMUCA MAaTEMaTHYECKUMH
OTKPBITUAMHU U UX aBTOpaMHU.

Kypc obmamaer 3HaYUTENbHBIM BOCHHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIA peanu3yercs
KaKk yepe3 y4eOHbI MaTepuan, CIocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHUS,
TaKk ©W 4epe3 crneuupuKky yueOHON MACSATENBHOCTH, TpeOyromeld CcaMOCTOSTEIbHOCTH,
AKKYpPAaTHOCTH, HpOI[OJ'DKI/ITeJ'II)HOI\/JI KOHIOCHTpaun BHUMAHUA n OTBETCTBCHHOCTHU 3a
MOJIYYeHHBIH pe3yibTarT.

B ocHoBe Meronuku oOyueHus anreOpe W HayalaM MaTeMAaTUYECKOTO aHalHu3a JIEKUT
JeSTeIbHOCTHBIN MPUHIUI O0yYeHUSI.

Crtpykrypa Kypca «Anredpa 1 Hayaisa MaTeMaTUYECKOr0 aHaJIU3a» BKIIOYAET CIEAYIOIINe
COJIepKaTeNbHO-METOANYECKHe JHUHUU: «Yucna u BeUUCHCHUS», «DyHKIMH U Tpaduxm,
«YpaBHEeHUsI U HEpaBeHCTBa», «Hauana Maremarnueckoro aHaianza», «MHOXKeCTBA U JOTHUKa.
Bce ocHoBHEBIE COACPKATCIIBHO-MECTOANUYCCKUC JIMHUU H3YYAalOTCA Ha IMPOTSIXKCHUU ABYX JICT
00y4eHus1 B CTapliei IIKOJIEe, €CTECTBEHHO JOMOJHSS APYT Jpyra U TMOCTETIIEHHO HACHIIIAsCh
HOBBIMM TeMaMU U pazjaenamu. JlaHHBIA Kypc SBISETCS HMHTErPATUBHBIM, IOCKOJIBKY
oObenuHsIeT B cebe CoAep)KaHUE HECKOJBKUX MaTeMaTHYeCKUX JUCHUIUIMH: anreopa,
TPUTOHOMETPHSI, MATEMATHUIECKUN aHAIN3, TEOPHsI MHOKECTB | Jip. [1o Mepe Toro kKak yJariuecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX IOCJIeI0BaTeIbHO



dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIeNb pPEeaJbHOU
CUTYalluM, MPUMEHATh 3HAHU, MOJyYeHHBbIE B Kypce «AureOpa M Havala 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. [lomyuyeHHbIe 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
MaTepuaia IpoUCXOJUT JaJlbHENIIee pa3BUTHE AITOPUTMHUECKOIO U aOCTPAKTHOIO MbIIICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXJACHHUM, pabOThl C CHMBOJIbHBIMHU
dbopMamu, TpeaCcCTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PELICHHUS MPAKTHYECKUX M €CTECTBEHHO-
HAy4yHBIX 3ajla4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopnepxaTenbHo-MeToAnYecKast TUHUS «DYHKIUMU U TpaQUKH» TECHO MEPErIeTaeTcs C
JPYTMMH JIMHUSMH Kypca, TOCKOJBbKY B KAakOM-TO CMBICIE 3aJaéT IOCJIEN0BATEIbHOCTD
u3ydeHuss wmarepuana. VI3ydeHwe CTEneHHOH, TMOKa3aTeNbHOW, Jorapudmudecko u
TPUTOHOMETPUUECKUX (PYHKUMNA, MX CBOWCTB M TIpadUKOB, HUCHOJIb30BaHUE (DYHKUMHA Ams
peleHns 3agad U3 JAPYruX y4eOHBIX NMPEIMETOB U PeaibHOM KHU3HM TECHO CBSI3aHO Kak C
MaTeMaTHYECKUM aHAJIM30M, TaK M C pelleHHeM ypaBHEHMH M HepaBeHCTB. [Ipu 3Tom Gosbiioe
BHUMaHue yjensercs (pOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJaMU 3aBUCHUMOCTH MEXIY
pa3IUYHBIMU BEJIMYMHAMH, HCCIENOBaTh IOJy4YeHHbIE (PYHKIMH, CTPOUTh HUX TpaduKH.
Matepuan 3TOH coAepXKaTeIbHOM JIMHMM HALEJEH Ha pa3BUTHE YMEHUN U HABBIKOB,
NO3BOJISIOIINX ~ BBIpAXKaTh 3aBUCHUMOCTH MEXJYy BEJIMUYMHAMM B  pazauuHoid  (opme:
aHAJTUTUYECKOM, Trpaduyeckoil U cloBecHOM. Ero wusydeHwe CcrnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CHOCOOHOCTH K  OOOOImMIEHMI0O ©  KOHKPETH3allWH,
MCIIOJIb30BaHUIO aHAJIOTHH.

CopnepxarenpHas inHUA «Havyana mMaTeMaTMuecKOro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paciIMpUTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIAJAHBIX 33/1a4, JOCTYIHbBIX 00yJaromumes, y
KOTOPBIX MOSIBISETCS BO3MOKHOCTh MCCIIEIOBATh U CTPOUTH I'paduku QyHKIHI, ONpenesTh ux
HauOOJIbIINE U HAUMEHBIINE 3HAUYEHUS, BHIUUCIAT TUIOMAAN Guryp nu o0bEMBI 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 IIPE/ICTABICHHSI IPOHU3BIBAIOT BECH
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 MaTeMAaTHKM U 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 MOJIENIEH 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 U1 pEeLICHUs IPUKIAIHBIX 3aaa4. [Ipy peleHun peanbHbIX NPaKTUYECKUX 3a7ad
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh aHAJIOIMIO, 0000IAaTh M KOHKPETU3UPOBATH MpoOIeMy.
JlesaTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs NPUKIAIHBIX 3a7ad OpPraHUu3yercs B
npoliecce U3y4eHus BcexX TeM Kypca «Anredpa 1 Hauajla MaTeMaTHYECKOTO aHaIu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM MJ1aHe Ha U3y4eHHe Kypca anreOpbl 1 Hayall MaTeMaTHYeCKOTo aHalin3a Ha 6a30BOM
ypOBHE 0TBOJUTCA 2 yaca B Henento B 10 knacce u 3 yaca B Henento B 11 kiacce, Bcero 3a /iBa
roja ooyuenus — 170 gacos.

COAEP KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia ¥ BbIYMCICHUSA

Pammonaneupie uncna. OOBIKHOBEHHBIC U JIECATHYHBIE JPOOU, MPOIIEHTHI, OECKOHEUHBIE
nepuoguyeckue  apobu. Apudmernueckue omnepauud € palUMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHUsl YMCIOBBIX BblpakeHUH. IlpumeHenue apoOeil M NPOLEHTOB MJs pEILICHUs
MPUKJIIAIHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIIEN 3HAHUN U PEAIBHON KU3HH.

JleiicTBuTenpHble uncia. PanuoHanbHble M HMppalMOHANbHBIE Yucia. ApumeTnyeckue
oTiepaIuy ¢ JACUCTBUTEIbHBIMU YuciaMu. [IpuOnmkEéHHbIE BBIYMCICHUS, IPABUIA OKPYTIICHUS,
MPUKUJIKA U OLIEHKA pe3yJbTaTa BEIYMCICHUM.

Crenens ¢ menbiM mokasareneM. CtangapTHas ¢opma 3alucH JICHCTBUTEIHHOTO YHCTIA.
Hcnonp3oBanue mnonaxonsmed (opmbl 3amucu  JEHCTBUTENBHBIX YHMCET JJs  pelieHus
MPaKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOW cTemeHu. JlefictBus c¢ apudmernueckumu
KOPHSIMH HaTypajibHON CTEEHH.

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

YpaBHeHUs M HEpABEHCTBA

ToxaecTBa 1 TOXKIECTBEHHbIE TPe0Opa30BaHUSI.



[IpeoOpazoBanre TPUTOHOMETPUUYECKUX BbIpaKeHHH. OCHOBHBIC TPUTOHOMETPHUYECKHE
bopmyIbI.

VYpaBHeHue, KopeHb YypaBHEHHMs. HepaBeHCTBO, pelleHMe HepaBeHCTBA. Meroa
WHTEPBAJIOB.

Pemmenue uenbix u JpoOHO-pallMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pewienne nppaniuoOHaIbHBIX YPAaBHEHUN U HEPAaBEHCTB.

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM.

IIpuMeHeHre ypaBHEHHMI M HEPABEHCTB K PELICHUIO MAaTeMaTUYECKHMX 3ajad W 3ajad U3
pa3INyYHbIX 00JacTel HAyKHU U PeabHOM KU3HU.

DOyHKUUH U rPadpuKu

OyuK1us, crocoos! 3ananus GyHkun. ['papux Gynkun. Bzanmuo obparusie GyHKIHM.

OO6nacth onpeaeeHnss ¥ MHOXKECTBO 3HaueHnd GyHkuuu. Hymu ¢ynknuu. [ITpomexyTku
3HAKOIOCTOSAHCTBA. UETHBIE 1 HEYETHBIE (PYHKIIHH.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IIEJIBIM TOKaszarenem. EE cBoiicTBa U rpaduk.
CoiicTBa u rpaduk KOpHS N-0if CTETICHU.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

Hayana maTremMaTH4ecKoro aHajamsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3afaHMsl  IOCieoBaTeIbHOCTEH. MOHOTOHHbBIE
MOCJIEI0BATEIbHOCTH.

ApudmeTrndeckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAaIOIIEH reOMETpPUUECKON MPOTrPECCUU.
®opmyina CIOXKHBIX HMPOLEHTOB. Vcrnonb3oBaHUe MPOTPECCUM JJIsl PEIIEHUS pealibHbIX 3a1ay
MPUKJIIAJHOTO XapakTepa.

MuoxecTBa H JIOTHKA

MHoxecTBO, omnepanuu Haj MHOecTBamH. [{uarpammbl Ditniepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O arrapara Jjsl OMHCAHMs peajbHBbIX MPOLIECCOB M SIBJIEHUH, Ipu
pELIeHUHN 3a/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10KA3aTEIbCTBO.

11 KJIIACC

Yucsia v BbIYUCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haku 1e1MMOCTH LETBIX YACEN.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm yucna. JlecaTuyHble U HATypaIbHbIE JIOrapU(MBI.

YpaBHeHHUs! M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTAPU(MBI.

[TpeoOpa3zoBanre BbIpaKeHH, COEPIKALIUX CTENEHH C palliOHATbHBIM ITOKa3aTeNIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

Cucrtembl JTUHEHWHBIX ypaBHEHHW. PellleHne NpuKIagHBIX 3a4a4 C MOMOIIBIO CHCTEMBI
JIMHENHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHHe ypaBHEHUMN, CUCTEM UM HEPABEHCTB K PELICHUI0 MATEMAaTUYECKUX 3a1ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DyHKIUHN U TPaQUKH



Oynaknusa.  [lepuogmveckue  GyHkmuu. [IpoMeXyTKH  MOHOTOHHOCTH  (DYHKITHH.
MakcumymMbl 1 MUHUMYMbI (QyHKIuU. HambGonbliee W HauMeHbIIee 3HAUY€HUE (DYHKIUM Ha
IIPOMEKYTKE.

Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IPaUKH.

[Toka3zarenbHas u orapupmuyeckas GyHKIHUU, X CBONCTBA U TPa(UKH.

Hcnons3oBanue rpadukoB GYHKIIUHN ISl peIICHUS] YPABHCHUN U TMHEWHBIX CUCTEM.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOPbIE BO3HUKAIOT PU PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX IPEIMETOB U pealbHON XKU3HH.

Havaja maTeMaTH4eCKOro aHAJIM3a

HenpepoiBable pyHKIMU. MeTO MHTEPBAIOB /IS PEIICHUS HEPABEHCTB.

[TpousBonnas GpyHkiuu. ['eomerpuueckuii 1 GU3NIECKUN CMBICT TIPOU3BOTHOM.

[TpousBosHble 3n1eMeHTapHbIX (QyHKIMHA. DOPMYIIbl HaXO0XIAEHHUs MPOU3BOAHON CyMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TpuMeHeHne MPON3BOAHOM K UCCIIEAOBAHHUIO (DYHKIIMKA Ha MOHOTOHHOCTH M KCTPEMYMBI.
Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HAYCHUsT (DYHKIIMU Ha OTPE3KE.

[IpuMeHeHHEe NPOU3BOMHOM M HAXOXKACHMS HAWIYUIIEr0 PEUICHHs B IPHUKIAIHBIX
3ajiauax, JJs OIpeeNeHUsl CKOpOCTH Ipoliecca, 3aJaHHOTO (popMyoil uiau rpaukom.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpudeckuidi M (QU3MUECKUil cMbIcI. Brpluncienune wWHTErpana 1o
dopmyne Herorona—JleltOHua.

IIVTAHUPYEMBIE PE3YJIbTATDBI

OcBocnne y4deOHOTrO mpeamera «MaTemaTukay JIOJDKHO OOECredHMBaTh JIOCTHIKCHHE Ha
YPOBHE CpEIHEro oOmero oOpa3oBaHHs CICIYIOIIUX JHUYHOCTHBIX, METANPEAMETHBIX U
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yNbTaThl OCBOEHHS MPOTrpamMMbl yuyeOHOro mnpeamera «MareMaTHUKa»
XapaKTEPU3YIOTCS:

I'paxxnanckoe BoCIUTaHUE:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW MO3MIMM O0ydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHIMCKOrO OOIIeCTBa, MPEACTaBICHHEM O MaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3NUYHBIX CTPYKTYp, SBICHUH, TPOLEAYp TpakIaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMAJIBHBIMA WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIIUSIMU U Ha3HAUCHHUEM.

ITaTproTHYecKO€e BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUICKON Tpa)KAAHCKOW UACHTUYHOCTH, YBAXKEHHUS K MPOILLIOMY
M HACTOSLIEMY POCCHUMCKOW MAaTEMATHUKH, LIEHHOCTHBIM OTHOLIEHUEM K JIOCTHXKEHUSAM
POCCHUICKHX MAaT€MaTUKOB M POCCHUHCKOW MaTEMaTHYE€CKOW IIKOJbI, K MCIOJIb30BAHUIO ITUX
JTOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pOCCHUICKOro Hapoaa; CcHOpPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTHYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEIBbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIA/Na B IOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

DcTeTn4ecKoe BOCIIUTAHUE!



JCTCTUYECKUM  OTHOLIEHHWEM K  MHpYy, BKIKOYas OCTETHKY  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad, pELICHUH, pPacCyXIECHUH; BOCIPHUUMYHBOCTHIO K
MaTE€MaTUYECKUM ACIIEKTaM Pa3jIn4HbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHUE:

Cc(OPMHPOBAHHOCTBIO YMEHUS MPUMEHATh MaTeMaTH4YeCKHe 3HAHUA B HHTEpecax
310pOBOro U 0e30macHOro oOpas3a >KU3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 37J0POBBIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIN PEKUM 3aHATUH M OTIbIXA, PEryisipHas (usmueckas
aKTUBHOCTh); (PU3NYECKOIO COBEPIICHCTBOBAHUSA, NPHU 3aHATUSAX CHOPTUBHO-03OPOBUTEIILHON
JESATEIIBHOCTBIO.

TpynoBoe BocMTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IMYHBbIM
cdepam MpohecCUOHAIBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ NMPHIIOKEHUSIMH,
YMEHHUEM COBEpILAaTh OCO3HAHHBIN BBIOOp Oyayliel npodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC IIJIAHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMy OOpa3oBaHUIO U
caMo00pa30BaHUIO Ha TPOTSHKEHUHM BCEH J>KM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pELIEHNN IPAKTUYECKUX 3a1a4 MaTEMATUYECKOM HAaIIPpaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:!

c(OpPMUPOBAHHOCTBIO 3KOJIOTUYECKOW KYJIbTYpbl, IMOHUMAHUEM BIUSHUS COLHUAIbHO-
HDKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHONW M COLMAIBHOM Cpebl, OCO3HAHUEM
rJ100albHOTO  XapakTepa SKOJOIMYECKHMX  Ipo0JieM; OpHEeHTaluued Ha  [pUMEHEHHUe
MaTeMaTHYECKUX 3HAHMUM JJIA pelIeHus 3a/ad B 00JACTU OKPY)KAIOLIEH cpebl, MIaHUPOBAaHUS
IIOCTYIIKOB M OLIEHKHU X BO3MOKHBIX IOCIIEACTBUMN ISl OKPYKAOLIEN CPEJIbI.

I{eHHOCTH HAy4YHOTO ITO3HAHMUSL:

Cc(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKH M OOLIECTBEHHON NMPAKTHKH, IOHUMaHUEM MaTeMaTH4ecKod HayKu Kak chepbl
YEJI0BEYECKOU JIEATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYUMOCTH Ul Pa3BUTUS LIUBWIM3ALUU;
OBJIQJICHUEM SI3BIKOM MAaTEMATHKHM M MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBIATH IIPOCKTHYIO M HCCIEAOBATEIBCKYIO0 JIEATEIBHOCTD
WHJUBUIyaJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yabTaThl OCBOSHHS IPOrpaMMbl ydeOHOTo mpeamera «MaTemaTuka»
XapakTepU3yloTCs  OBJAJICHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMu,
YHUBEPCANbHBIMU —~ KOMMYHUKAMUSHLIMU — OCUCMEUAMU,  YHUBEPCANbHBIMU — PeCyNamUEHbIMU
oeticmeusMuU.
1) Vuueepcanvrvie nosnasamenvnsle oelicmeus, obecneyusarom Gopmuposanue 6a3o6vix
KOSHUMUBHBIX NPOYECco8 00y4arwmuxcs (0c6oeHue mMemooos NOZHAHUS OKPYICAIOue20 Mupa,
npUMeHeHuUe 102UYeCKUX, UCCTe008aMeNbCKUX onepayull, yMeHull pabomams ¢ ungopmayue).
Bba3oBrle mornueckue QelCTBUS:
® BBLIBIITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPH3HAKH MAaTEeMaTHYECKUX OOBEKTOB,
MIOHATHI, OTHOIICHWH MEXIy MOHATHSAMH; (HOpPMYyTHpPOBATH OIpPENEIICHUS] MOHSITHH;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCH(UKaIUU, OCHOBaHUA AJs1 0000IIeHUs
U CpaBHEHHUs, KPUTEPUHU MIPOBOJMMOI0 aHAIN3a,

® BOCIPUHHUMATh, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAUTEIbHbBIE U
OTpHIIATENbHBIE, €TMHUYHBIE, YACTHBIE U 00IKE; YCIOBHBIE;



BBISBIISITH MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEUNs B (paKTax,
JAHHBIX, HAOMIONEHUSIX W YTBEPXKACHUSX; IpelylaraTb KPUTEPUHM JUISl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieN1aTh BBIBOJbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M MHJYKTHBHBIX
YMO3aKJII0YEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHUH;

IPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKACHUH (IpsiMble
U OT TMPOTUBHOIO), BBICTPaUBaTh APryMEHTAIMI0, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHHS U BBIBOIBI;

BBIOMpATh CIOCOO pemieHus: y4eOHOM 3amayn (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
peleHus, BbIOUpaTh Hanbosiee NOAXOAAUIMNA ¢ Y4ETOM CaMOCTOSATENIBHO BbIAEIEHHBIX
KPUTEPHUEB).

bazoBrie ncciaegoBaTenbcKyue ASHCTBUS:

UCTIOJIB30BaTh  BONPOCHI  KAaK  HUCCIENOBATCIbCKUH  WHCTPYMEHT  TIO3HAHUS;
(dbopMyIUpOBaTh BOIIPOCHI, PUKCUPYIOIIUE MTPOTUBOpPEUHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3HUIIHIO,
MHCHHE;

MIPOBOJMTH CAMOCTOSITENIbHO CIUTAHUPOBAHHBIA OSKCIIEPUMEHT, WCCICAOBAHUE I10
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SIBICHHS, Ipolecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXIYy 00bEKTaMU, SIBICHUSIMH, IIPOLIECCAMU;
CaMOCTOSITENIbHO  ()OPMYJIMpPOBAaTh  OOOOIIEHWUS M  BBIBOABI IO  pe3ybTaTaM
POBEEHHOTO HAOIOCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOIYUYECHHBIX
pe3ybTaTOB, BBIBOJIOB U 000OIICHUIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKIKE BBIIBUTATH MPEATIONOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ota ¢ nuadopmanueii:

BBIABJIATD Z[e(l)I/IHI/ITI)I I/IH(bOpMaIII/II/I, JaHHBbIX, HCO6XOILI/IMI)IX AJi1 OTBETA HAa BOIIPOC U
JUISl pELLICHNUS 3aa4H;

BI)I6I/IpaTB I/IH(i)OpMaHI/IIO U3 HWCTOYHUKOB Pa3JIMYHBIX THUIIOB, aHAJIM3HUPOBATH,
CHCTEMaTH3UPOBaTh U HWHTEPHPETUPOBATh MH(OPMALMIO PA3IMYHBIX BUIOB U (HOpM
IIPEJICTaBIICHHUS],

CTPYKTYpUpOBaTh HMH(OpMaIMIo, TMpeaCTaBIsATh €€ B Pa3IMYHbIX (opmax,
WTIOCTPUPOBATH TpapuuecKy;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMM MO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUIM.

2) Vuueepcanvivie KOMMYHUKAMUBHBIE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoCmb
COUUAJIbHBLIX HABbLIKOB 06)/"[61}01/[41/[)(0}1.
Oo1exHue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUH C YCIOBUSIMH U LENSAMHU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY peIleHus 3a/1a4i, KOMMEHTHPOBATh
MIOJIyYEHHBIA pE3yibTarT;

B X0JI€ 00CYKJIEHHs 331aBaTh BOIPOCHI IO CYLIECTBY O0CYX/1aeMON TeMBI, IPOOIIEMBI,
pelmaeMoil  3aJaud, BBICKa3blBaThb MJEH, HALCJIEHHbIE Ha IIOMCK PELIEHUs;
COMOCTABJIATh CBOU CYXKIEHMS C CYXKACHHUAMH JpYIMX YYacTHHUKOB JHMAJIOra,
oOHapyXHUBaTh pa3IMuUe U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH opme popMynupoBaTh
pa3HOIJIacHsl, CBOM BO3PAKECHHUS;



NPCACTABJIATh PE3YJIbTAThl PCIICHUA 3aa4r, SKCIICPUMCHTA, UCCICAOBAHNUS, IIPOCKTA,
CaMOCTOATENIFHO BHIOMpPaTh (OPMAT BBICTYIUICHHS C y4ETOM 3a/1ad NPE3CHTalud U
0COOEHHOCTEN ayAUTOPHH.

CoTpyIHUYECTBO:

MOHMMATh M WCIOJh30BaTh MPEHMYIIECTBA KOMAHIHON W WHAMBUAYAIbHON pabOTHI
OpU  pelleHur Y4eOHBIX 3ajad, NPUHUMATh I[€1b COBMECTHOW JCSTEIbHOCTH,
IUIAHUPOBATh OPTaHM3ALMI0 COBMECTHOH pabOThI, pacmlpeneisiTb BHIbI PadoOT,
JIOTOBapHUBAThCS, OOCYXKIATh IPOLECC M pe3ylabTar padoThl; 0000IIaTh MHEHUS
HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX opMax padboThl (00CykaeHHsl, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBD» W WHBIC); BBIMOJIHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOU
JNEHCTBUS C IPYTUMH YWICHAMH KOMaH/Ibl; OIICHUBATH KA4e€CTBO CBOETO BKIIAJa B 00N
IPOAYKT 110 KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIaCTHHKAMH B3aUMO ICHCTBHSI.

3) Vuusepcanvnoie pecynamuenuvie oeticmausi, 06ecneuusaronm Gopmuposanue CMviClo8blx

YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCTIUL.
Camoopranuszanus:
COCTABIIATh IUJIAH, aJITOPUTM PEIICHHs 3a]add, BHIOUPATh CIOCOO pEIICHUS C y4ETOM
UMCIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH

BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(OpMALIUU.
CaMOKOHTpOIIb:

BJIAJCTh HABBIKAMH IIO3HABATEILHOW pPE(IEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUI M MBICIUTENbHBIX IIPOLIECCOB, WX pE3yNbTAaTOB; BIAIETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJI Ipolecca W pe3yibTaTa pPeUIeHHs MaTeMaTH4ecKOon
3ajlauy;

HpPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 3a]laul, BHOCUTh
KOPPEKTHBBI B JCSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OILIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBHSIM, OOBSCHITH NPUUYUHBI
JOCTHKEHUSI WJIM HEIOCTHKEHUS pPe3yJbTaTOB JEATEIbHOCTH, HAXOAWTh OILIMOKY,
JlaBaTh OLIEHKY PHOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATbBI
OcBoenne yueOHOro Kypca «AnreOpa M Haudajga MaTeMaTUYECKOro aHalu3a» Ha YPOBHE
cpeaHero oouiero oopa3oBaHus I0JKHO 00€CIeurBaTh TOCTHKEHUE CIENYIOIIMX MPEAMETHBIX

o0pa3oB

ATCJIbHBIX PE3YJIbTATOB!:

10 KJIACC

YUn

CJia 1 BBIYHUC/ICHUA

OnepupoBaTh MOHATHSIMH: paIlOHATBHOE M JEHCTBUTENHHOE YHCIO, OOBIKHOBEHHAS U
JeCATUYHAS P00k, TPOILICHTHI.
BeimonHAT  apudMeTHYECKUe OmMepaluud ¢ pPAUOHATBHBIMH W JCHCTBUTEIHLHBIMHU

YHUCJIaMHU.

BomonHaTe npuOnmkEHHBIE BBIYMCICHMS, HCIOJB3YS IpaBWia OKPYIJIEHUs, JeNaTh
NPUKHUJKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUH.



OnepupoBaTh MOHITUAMU: CTETEHb C LENbIM MOKa3aTeleM; CTaHapTHas gopma 3amnucu
NeMCTBUTENILHOTO YKCIa, KOPEHb HATYPaJbHOW CTENEHH; HMCIIOJIb30BaTh MOAXOAIIYIO (OpMY
3aIMCH JICHCTBUTENBHBIX YMCEN TSl pEIICHHs MPAKTHUECKUX 3aJ1a4 U MPEJICTABICHUS JaHHbIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TaHTEHC MPOU3BOJIBHOTO  YIJIA;
MCIIOJIb30BAaTh 3aIMCh IPOU3BOJIBHOIO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETpUUYECKUEe (QyHKIUH.

YpaBHeHUS] U HEPABEHCTBA

OnepupoBaTh MOHATHIMHU: TOXIECTBO, YPaBHEHUE, HEPABEHCTBO; IIEJI0€, PallMOHAIBHOE,
UppalMOHATILHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPAaBHEHUE;

BemonusaTe  mpeoOpa3oBaHusT — TPUTOHOMETPUYECKHUX — BBIPQXKEHMM M pemiarhb
TPUTOHOMETPUYECKHIE YPaBHEHHUSI.

BrImonHATh npeoOpazoBaHus IEbIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
peliaTh OCHOBHBIE TUIIBI LIEBIX, PAIIMOHATBHBIX U UPPALMOHATILHBIX YPABHEHHUM U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS] U HEPABEHCTBA ISl pPELICHHs MaTeMaTUYeCKUX 3a/ad U 33134 U3
Pa3IMYHBIX 00JIaCTe HAYKU U peabHON )KU3HH.

MogenupoBaTh peaibHbIE CHTYyallMd Ha S3bIKE aireOpbl, COCTABISATH BBIPAKCHHS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIENOBaTh IOCTPOCHHBIE MOJAETH C
UCIIOJIb30BaHUEM arrapaTa aareopsbl.

DyHKIUHN U TpaPUKH

OnepupoBaTh MOHATUSAMU: QYHKIUS, CIIOCOOBI 3a1aHus (QYHKIUU, 00JIACTh OMPECIICHUS
¥ MHOKECTBO 3Hau€HUH (yHKIMH, TpaduK QYHKIINH, B3AUMHO OOpaTHbIE (PYHKIIUU.

OnepupoBaTh MOHATUSMHU: UYETHOCTH M HEUYETHOCTh (DYHKUMH, HYIH (QYHKIHH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduky QYHKIMIA U1 PEICHUsT yPAaBHEHUH.

Crtpouth U ymuTaTh rpaduku JUHEHHOW (QYHKIMU, KBaAPATHUHON (PYHKIIMH, CTEIEHHON
(GYHKINH C LIEIbIM TTOKa3aTeNIeM.

Hcnonws3oBate rpaduku GyHKIUH I MCCICIOBAHUS IMPOIECCOB M 3aBHCHMOCTEH TpU
pelIeHNH 3a/1a4 U3 JIPYTUX YY4EeOHBIX MPEIMETOB M PEAbHOW XU3HH; BBIpAXaTh (HopMyJIamu
3aBHCUMOCTH MEX/1y BETUYNHAMH.

Hauyana maTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSMH: ITOCIEIOBATEIBLHOCTD, apU(METHUECKass W TE€OMETpPHUYECKast
IPOTPECCHH.

OnepupoBaTh NOHATHAMU: OECKOHEYHO yOBIBaIOLIasi FeOMeTpUYecKasi MPOrpeccusi, cymma
0eCKOHEUHO yOBIBaOIIEH reOMETPUUECKOI POrPecCHH.

3amaBarh MOCIEIOBATEIIFHOCTH PA3IMYHBIMH CIIOCOOAMH.

Hcmonp30BaTh CBOWCTBA TOCIIENOBATEIHEHOCTEH M MPOTPECCHI ISl PEIIeHUS PealbHBIX
3a/1a4 MPUKIAJTHOTO XapaKkTepa.

MmuoxecTBa H JIOTHKA

OmnepupoBaTh MOHATUSMHI: MHOKECTBO, ONIEPAIIH HAJ MHOYKECTBAMHU.

Hcmonp30BaTh TEOPETHKO-MHOKECTBEHHBIN anmapaT /Ul ONMMCAHUS PEATbHBIX MPOIECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

OnepupoBaTh MOHATUAMH: ONPEENICHIE, TEOpeMa, CIECTBHE, T0Ka3aTeNbCTBO.

11 KJIACC

Yucaa 1 BIYMCTIEHUS

OnepupoBaTh MOHATUSMHU: HaTypalbHOE, IEJ0€ YHUCIO; UCIOJb30BaTh MPU3HAKU
JIETMMOCTH LEJIBIX YUCEN, PA3JI0KEHUE YUCIIA HA TPOCThIE MHOKUTEIH JUISl PEIICHUs 3a1a4.

OnepupoBaTh MOHITHEM: CTETICHB C PallMOHATBLHBIM ITOKA3aTEJIEM.



OnepupoBaTh NOHATUAMMU: JIOrapu(M YUCIIa, 1ECATUYHBIE U HATYpaIbHbIC JIOTapU(MBI.

YpaBHeHHUsS M HEpaBEHCTBA

[IpumMeHsATH CBOICTBa CTENEHW JJsl TNPeoOpa3oOBaHMs BBIPAKECHUH; ONEPUPOBATH
NOHATHAMM:  II0KAa3aTEIbHOE YPAaBHEHHE W  HEPABEHCTBO; pEIIaTb OCHOBHBIE  THIIBI
IIOKAa3aTeNbHbIX YPABHEHUH U HEPABEHCTB.

Bremonuate mpeoOpa3oBaHusi BBIPAKEHHUH, COAEpXKAIIUX JIOTapu(Mbl; OINEPUPOBATH
HNOHATUSAMH: JIOTapU(MHUYECKOE YpaBHEHHE W HEPABEHCTBO; pEUIaTb OCHOBHBIC THIIBI
JOrapu(pMHUUECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxoauts pemieHns NpocTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHENHBIX YpaBHEHUHN U €€ pelIeHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPABHEHUH JJIsl pELICHUS IPAKTUYECKUX 3a/1a4.

Haxoauts pemenus npocTelunxX CUCTEM M COBOKYITHOCTEH palliOHAJIBHBIX YPABHEHUN H
HEPABEHCTB.

MogenupoBaTh peaibHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTABISATH BBIPAKCHHS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIIEN0BATh IIOCTPOCHHBIE MOJIEH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUH U rpauKu

OnepupoBaTh MOHATHUSAMH: MEpUOANYECKAas (QYHKIHSA, TPOMEKYTKH MOHOTOHHOCTH
(GyHKIMU, TOYKH SKCTpeMyMa (YHKIHMH, HAaUOOJbIlee W HAUMEHbIIEEe 3HAYeHUs (YHKIUU Ha
IPOMEXKYTKE; UCIOIb30BaTh UX JJIsl UCCIIE0BaHUS (DYHKIIUH, 33 JaHHOH rpa)uKoM.

OnepupoBaTb  MOHATHAMHU:  rpaduKd  [OKa3aTeIbHOM,  JorapupMuyeckod  u
TPUTOHOMETPHUYECKUX (PYHKIHI; N300pakaTh X Ha KOOPJUHATHOM TNIOCKOCTH M MUCIOJIh30BATh
JUIsl pEIIEHUs] YpaBHEHUN U HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpapUKd JUHEWHBIX YpaBHEHUH u
MCIIOJIb30BAaTh UX Ul PEILIEHUS CUCTEMBbI JINHEHHBIX YpaBHEHUI.

Wcnonb3oBarhk rpaduku (QyHKIHME 1JIS UCCIEIOBAHUS TMPOIECCOB W 3aBUCUMOCTEH U3
JIPYTUX y4EOHBIX TUCIUIUINH.

Havana maTeMaTH4eCKOro aHaJIu3a

OnepupoBaTb  NOHATHSMM:  HENpepblBHas  (QYHKUUSA;  MPOU3BOAHAS  (PyHKIUM;
HCIIOJIb30BaTh T€OMETPUUYECKUI U (PU3NUECKHUI CMBICI IPOU3BOJHON I PEeLIeHUs 3a/1a4.

HaxonuTte npou3BoJHBIE 3JIEMEHTapHBIX (YHKIMM, BBIUUCISATH HMPOU3BOJHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (DYHKITHA.

Hcnonb30BaTh NPOM3BOJAHYIO M MccieloBaHMS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIIEOBAHMS K TOCTPOEHUIO I'pauKOB.

Hcnonp30BaTh NMPOU3BOAHYIO Ul HAXO0XKJIEHUS HAWIYYILIEro pelIeHHs B MPHUKIAIHBIX, B
TOM YHCJIE COLIMAIBHO-DKOHOMMYECKHX, 3aa4ax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U UHTErpai; MOHUMATh N€OMETPUUYECKUHA U
(bu3nyecKuil CMBICT UHTErpaa.

Haxoauts nepBooOpa3Hble 3iieMEeHTapHbIX (YHKIUHN; BBIYMCISATH UHTErpai 1o Gopmyiie
Herorona—Jleitbnuna.

Pemate mpukiagHble 3a/1a4M, B TOM YHCIIE COLMAIBHO-IKOHOMHUYECKOTO U (PU3HUECKOTO
Xapaxkrepa, CpeICTBAMHA MAaTEMATUYECKOT0 aHAJIA3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
MHoskecTBa palliOHAIBHBIX U
1 JNIEWCTBUTENILHBIX Uyncel. PaloHaisHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 5
MoKazaresnem
3 Apudmerndeckuii KOpeHb N—O CTETICHHU. 18 1
WppanmonansHbie ypaBHEHUS 1 HEPABEHCTBA
Dopmybl
4 TPUTOHOMETpUH. T pUroHOMETpUUYECKHE 22 1
ypaBHEHHS
5 [TocnenoBaTenbHOCTH M IPOTPECCUU 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1
3HAHWH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
CreneHs ¢ palMoHaIbHBIM MTOKA3aTEIEM.
1 [TokazarenspHas pynkuus. [lokazarenpHbie 12 1
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerprudeckue GyHKIHHA U UX
3 rpaduku. TpuroHomeTpruiecKue 9 1
HEPaBCHCTBA
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1
5 WNHuterpain u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie yucna 6
3 [ToBTOpeHmEe, 0000IIEHNE, CUCTEMATHU3AIIHS 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
n/n Tema ypoka Bcero Koutpoaenbie  Ipaxkruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI
1 MHOXeCTBO, Olepauy HajJ MHOKECTBAMMU. 1 06.08
Huarpammsl Ditiepa—BenHa
Pannonanbublie yncna. OObIKHOBEHHBIE U
2 JECATUYHBIC IPOOH, TPOIICHTHI, 1 08.09
OecKOHEYHBIE IEPUOANYECKHUE TPOOH
Apudmerndeckue onepanuu ¢
3 palvoHaIbHBIMHU YUCIIAMHU, 1 13.09
peoOpa3oBaHUs YUCIOBBIX BbIPAKEHUM
[TpumeHnenue apoGeit ¥ NPOLIEHTOB IS
4 peleHus MPUKIIAIHbIX 33/1a4 U3 Pa3InYHbIX 1 15.09
OTpaciell 3HaHUWM U peabHOW KU3HU
[TpumeHnenue apoGeit ¥ NPOLIEHTOB IS
5 pelIeHus IpUKIaaHbIX 3a0a4 U3 pa3IMIHbIX 1 20.09
OTpaciell 3HaHUW U pearbHOU KU3HU
6 [erictBuTenbHbIe yncna. PanimonanbHble U 1 2909
VppalOHaJIbHbIE YHCIIa
7 Apun(bMemquKHe OTEPALVH C 1 2709
JNENCTBUTENbHBIMH YUCIaMU
[TpuGnuxEHHbBIE BEIYMCIEHUS, TPaBHIIa
8 OKpYIJIEHUS, IPUKHJIKA U OLIEHKA 1 29.09

pe3ynbTata BEIYUCICHUN




ToxnecTBa U TOX/IECTBEHHBIE

9 04.10
npeoOpa3oBaHus

10 HepaBeHncTBoO, pelieHre HEpaBeHCTBA 11.10

11 YpaBHeHUe, KOPEHb YPaBHEHHS 13.10

12 MeTto uHTEPBAJIOB 18.10

13 Pemenue EICJ'IBIX U 1poOHO-paIMOHATIBHBIX 20.10
yYpaBHEHHIA U HEPABCHCTB
KonTponbnas pabora Nel mo teme

14 "1\/£H0>KeCTBa palMOHAIBHBIX U 25 10
NENCTBUTENbHBIX yKcen. PanimonanbHbIe
YpaBHEHUS U HEPABEHCTB"

15 OyHKIMS, CIIOCOObI 3a1aHus (PYHKITHH. 2710
B3aumHuo obpatHble GyHKIMU
I'paduk Gynkuu. O6nacte onpeneneHus u

16 MHO’K€CTBO 3HaueHui pyHkuuu. Hynu 08.10
¢ynkuuu. [IpoMexXyTKH 3HAKOITOCTOSIHCTBA

17 YéTtHble 1 HeYETHBIE PYHKLIUU 10.10
CrerneHs ¢ 1eTbIM [T0Ka3aTEeIeM.

18 CranpapTHas ¢popma 3arucH 15.10
JeMCTBUTENIBHOTO YK CTIa
Hcnonp3oBanue noaxozsiei hopMbl

19 3aITUCH JIEHCTBUTEILHBIX YUCET JIISI 1710
pelIeHns MPAKTUYECKHX 3a/1a4 U
NpEe/CTaBICHUS JaHHBIX
CrenenHast GQyHKIUS C HATypalIbHBIM U

20 LeJIBIM IMoKa3areiieM. E€ cBolicTBa U 22.10
rpaduk

21 Apudmernueckuii KOpeHb HaTypaTbHON 24.10




CTCIICHU

Apudmerndeckuii KOpeHb HATypaIbHOMN

22 01.12
CTENEHU
CBoiicTBa apu(PMETHICCKOTO KOPHS

23 . 06.12
HaTypaJIbHOM CTENECHU
CoiicTBa apu(hMETHUECKOTO KOPHS

24 . 08.12
HaTypaJIbHOM CTENEHU
WToroBas KOHTposbHas padoTa 1

25 13.12
HOJIyro/iue
JeiicTBus ¢ apupMeTHIeCKUMU KOPHIMHU

26 . 15.12
N—oli CTEIICHU
JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH

27 . 20.12
N—oli CTeNeHH
JeiicTBus ¢ apuMeTHIecKUMU KOPHIMH

28 . 22.12
N—oli cTerneHu
JeiicTBus ¢ apuMeTHIeCKUMU KOPHIMH

29 . 27.12
N—Oli CTENEHU
JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU

30 . 29.12
N—oli cTerneHu
Pemenune nppanvoHaibHBIX YpaBHEHUN U

31 10.01
HEPABEHCTB
Pemenne nppanvoHaibHbIX YpaBHEHUN U

32 12.01
HEPABEHCTB
Pemienne nppaiimOHAIBHBIX YPaBHEHUN U

33 17.01
HEPABEHCTB
Pemenue nppannoHanbHbIX YpaBHEHHN U

34 19.01

HEPABEHCTB




Pewienne nppaliOHaIBHBIX YPaBHEHUN U

35 1 24.01
HEPaBEHCTB

36 CgoiicTBa u rpaduk KOpHs N-0if cTeneHn 1 26.01

37 CgoiicTBa 1 rpaduK KOpHs N-0il CTETICHU 1 31.01
KonTtponsHast padora Ne2 o reme

38 "ApupmeTrnueckuii KOpeHb N—0if CTeneH . 1 02.02
HppaunoHaibHble YpaBHEHUS U
HepaBeHCTBA"

39 gpnr};}l\/;e, I;cT(;ctuc Y TAHI'€HC YHUCIIOBOTO 1 07.02

40 CuHyc, KOCUHYC ¥ TAHI'€HC YUCIIOBOI'O 1 05.02
apryMeHTa

41 APKCHHYC, apKKOCUHYC U apKTaHTEHC 1 14.02
YHCIIOBOTO apryMeHTa

42 APKCHHYC, apKKOCUHYC U apKTaHTEHC 1 16.02
YHCIIOBOTO apTyMEHTa
Tpuronomerpuyeckas OKpyKHOCTb,

43 OIpEEIIEHNE TPUTOHOMETPUUECKHUX 1 21.02
(GYHKIMI YHMCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

44 OIIpEeEIEHNE TPUTOHOMETPUUECKHX 1 28.02
(YHKLUI YUCIOBOTO apryMeHTa

45 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1 06.03

46 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 13.03

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1 15.03

48 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1 20.03

49 [IpeoOpazoBaHre TPUTOHOMETPUUECKUX 1 22.03




BBIPAKCHUI

[IpeobpazoBanre TPUTOHOMETPUUYECKUX

50 . 1 03.04
BBIpKEHU I

51 Hp606pa3033aHI/Ie TPUTOHOMETPUUYECKHX 1 05.04
BbIpa)KEHUI

59 Hpe06pa30j3aHHe TPUTOHOMETPUUECKHUX 1 10.04
BBIpKEHU I

53 Hp606pa30338.HI/Ie TPUTOHOMETPUUYECKHX 1 12.04
BBIpKEHU I

54 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUN 1 17.04

95 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1 19.04

56 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1 24.04

o7 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1 26.04

58 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1 03.05

59 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1 08.05
KonTponsHnas pabora o teme Ne3

60 "®opMyJbl TPUTOHOMETPHH. 1 15.05
Tpuronomerpuyeckue ypaBHEeHHS "
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aTaHUS

61 ocieaoBaTeIbHOCTEH. MOHOTOHHBIE 1 22.05
MIOCJIEIOBATEIIBHOCTH
Apudmernueckas 1 reoMeTpuIecKas

62 nporpeccuu. Mcnonab3oBaHue MPOrpeccuu 1 23.05
JUTSL PeIICHUsT PeaTbHBIX 33124
NPUKJIQJHOTO XapaKTepa

63 BeckoneuHo yObIBaroIasi reoMeTpuiecKas 1

nporpeccus. CymMma 6€CKOHEUHO




yOBIBaIOLIE r€OMETPUUECKON IPOrPECCUU

64 ®dopMyra CII0KHBIX TTPOIIEHTOB 1 24.05

65 ®dopMyra CII0KHBIX TTPOIIEHTOB 1 28.05
O0001enue, cucreMaTA3alus 3HaHUH 3a

66 Kypc anreOpbl ¥ Ha4all MaTEMaTHIECKOTO 1
aHasnza 10 xiacca

67 [Tpomexxyrounas arrecranus. Mtorosas 1 17.05
KOHTPOJIbHAs paboTa
O0o01eHre, cucTeMaTH3alusl 3HAHUHN 32

68 Kypc ainre0pbl 1 Hayall MaTeMaTH4eCKOTo 1
aHanmu3a 10 knacca

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 CreneHsb ¢ pallMOHAIBHBIM II0Ka3aTEIEM 1
2 CoiicTBa cTerneHu 1
3 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
palMOHATIbHbBIE CTEIIEHU
4 [Ipeo6pa3oBanue BblpaxxeHUil, CoaepKaLUX 1
palMOHATIbHBIE CTEIIEHU
5 [Ipeo6pa3oBanue BbIpaxeHU, CopepKaIUX 1
palMOHATIbHBIE CTEIIEHU
6 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA 1
7 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1
8 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
9 [ToxazarenbHble ypaBHEHHUS U HEPABEHCTBA 1
10 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
11 [ToxazatenbHast QpyHKIM, €€ cBOICTBA U 1
rpadux
KonTtponbHas padora o Teme "Cremnens ¢
12 paloHaIbHBIM IIOKA3aTENIEM. 1 1
[Toxa3zatenpHast pynkius. [TokazarenbHble
YPaBHEHHUS U HEPABEHCTBA"
13 Jlorapudm uuncna 1
14 JlecsaTHuHBIC U HATYpAJTbHBIC JTOTAPHU(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
CBOMCTBa U Tpaduku

08 Tpuronomerpudeckue 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. Tpuronomerpudeckue
HepaBeHcTBa"

34 HenpepeiBable pyHKINT

35 MeTtoa HHTEpBaIOB JAJIs peIIeHUs
HEPaBEHCTB

36 MeTtoa HHTEpBaIOB JJIs pEIIeHUs
HEPaBEHCTB

37 [TpousBomHas QyHKITHH

38 [IpousBoanas pyHKIUU

39 ['eomeTpuyeckuit 1 GU3NIECKUIT CMBICI
MIPOU3BOAHOM

40 ['eomeTpuyeckuit 1 GU3NIECKUIT CMBICI
MPOU3BOAHOMN

41 [Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIUN




42

[Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN

[IpousBoiHas CyMMBI, IPOU3BEACHMUS,

43 .
4acTHOTO (DYyHKIIMHA

44 [Tpon3BoiHast CyMMBI, IPOU3BEACHHUS,
4acTHOTO (PyHKIMH

45 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYHKIIMHA
[TpuMeHeHne TPOU3BOJIHOM K

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

47 UCCJIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U KCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K

48 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBbI
[IprMeHeHne npou3BOIHOM K

49 WCCJICIOBAHMIO (DYHKIIMI HAa MOHOTOHHOCTh
U SKCTPEMYMBbI

50 Haxoxnenre HanOoIbIIero 1 HANMEHBIIIETO
3HaYeHUs PYHKIIMHU Ha OTpE3Ke

51 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

59 Haxoxnenre HanOobIIero 1 HANMEHBIIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

53 HaxoxneHre HanOobIIero 1 HANMEHBIIIETO
3Ha4YeHUs QYHKLUU Ha OTPE3Ke

o4 Haxoxnenrne HanOobIIero 1 HAMMEHBIIETO




3Ha4YeHUs (QYHKIIUU Ha OTPE3KE

HaXO}K,I[eHI/IC HauOOJIBIIEr0 U HAMMEHBIIIETO

> 3Ha4YeHUs (QYHKIIUU Ha OTPE3KE
[IpumeHeHnue nporu3BOIHOMN 11t
HAXO0X/ICHUS HAWTYYILIEro peleHus B

56 MPUKIIAIHBIX 3a7auax, Ui ONpe/esieHus
CKOPOCTH TpoIiecca, 3aJaHHOro (hopMyInoi
WIN TpapuKOM

57 KonTponbhas pabota no Teme
"[IpousBoanas. [Ilpumenenre npon3BoHOM"

58 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX

59 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

60 Wurerpan, reomerpuyeckuii 1 Gpu3nIecKuit
CMBICTT MHTETpaja

61 Wurerpan, reomerpuyeckuii 1 Gpu3NIecKuit
CMBICII MHTETpaja

62 WuTerpain, reomeTpuueckuil 1 Gpu3ndeckui
CMBICTT MHTETpaja

63 Brruucnenue unTerpaia no gpopmyie
Herorona—Jleiibauma

64 Brruucnenue uaTerpaia no gpopmyie
Herorona—JleitOnuma

65 Brruncnenue uaTErpana no hopmye
Herorona—Jleiibauma

66 Brruucnenue uaTerpana no gpopmyie
Herotona—JleitOnura

67 CucTemMbl TUHEHHBIX YpaBHEHUH




68

CucreMbl TUHEHHBIX YpaBHEHUN

69

70

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmennie nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

71

CucreMsl 1 COBOKYITHOCTH LCJIbIX,
paluOHAJIbHBIX, UPpPALIMOHAIBbHBIX,
IIOKa3aTCJIbHBIX, J'IOFapI/I(I)MI/I‘ICCKI/IX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

72

CucreMbl U COBOKYITHOCTH LIETIBIX,
palHOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTeIbHbIX, JIOTApU(HMUIECKUX
YPaBHEHUI U HEPABEHCTB

73

CucTemMbl 1 COBOKYITHOCTH IIEJIBIX,
palMOHANTBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNbHBIX, JIOTApUPMUIECKUX
YpaBHEHUH U HEPABEHCTB

74

CucTemMbl 1 COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeNIbHBIX, JIOTApUPMUIECKUX
YpaBHEHUH U HEPABEHCTB

75

76

Hcnonb3oBanue rpadukoB GyHKIUN A7
pelIeHns ypaBHEHUN U CUCTEM
Hcnonb3oBanue rpagukoB GyHKIMN 115
pEILIeHUs] ypaBHEHUIN U CUCTEM

77

IIpumMeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHNUI0 MaTEMaTHIECKUX
3ajlay ¥ 3a]1a4 U3 Pa3IM4HbIX o0sacTen




HAyKU U PEAIbHOU KU3HU

KonTtpoinbnas padora o teme "MHTerpan u

8 ero npuMeHeHus. Cucremsl ypaBHeHUI"

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

80 HarypanbHble U menpie 9ucia B 3aja4ax u3
pEATbHOM KU3HU

81 HarypanbHble 1 nenpie yrcia B 3aja4ax u3
pEaATbHOM KU3HU

82 [Tpu3HaKy AEITMMOCTH LEIBIX YUCEI

83 [Tpu3HaKK ETUMOCTH LIETBIX YHCET

84 [Tpu3HaKy ACIMMOCTH LEIBIX YUCEI

85 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3ALIHS
3HaHUHU. YpaBHEHUA

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

87 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3aIUs
3HaHUHN. YpaBHEHUA

88 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIHS
3HAHUU. YpaBHEHUS

89 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH
3HAHUU. YpaBHEHUS

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

01 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH
3HaHuii. HepaBeHnctBa

92 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS




3HaHui. HepaBeHcTsa

[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL

93 - 1
3HaHui. HepaBencTsa

94 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL 1
3HaHuii. HepaBeHnctBa

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

96 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHu. OyHKIIMU

08 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUs 1
3HaHuil. OyHKUMH

99 HToroBast KOHTpOJIbHAsA paboTa 1

100 HToroBast KOHTpoOJIbHAsA paboTa 1
O06006111EH1E, CUCTEMATH3allUs 3HAHUH 3a

101 KypcC aJireOpbl ¥ HayaJl MaTeMaTU4eCKOro 1
ananm3a 10-11 xmaccos
O0001Ienne, cuCTEMaTH3alMs 3HaHUH 3a

102 KypcC aJireOphl ¥ Ha4aJl MaTeMaTHIeCKOTO 1
aHanmuza 10-11 ximaccos

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAIBI /151 YYEHUKA

Anrebpa n Havana ananuza 10-11 Ammamos I1LA., Konsrun FO.M.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






