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IHHOACHUTEJBHAA 3AIINCKA
HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOTO aHAINM3a» SIBIISETCS OJHUM M3 Haubojee 3HaYMMBIX B IPO-
rpamMMme cTapllieil MKoJjbl, IOCKOJIBKY, C OJHONH CTOPOHBI, OH 00€cIeurBaeT MHCTPYMEHTAIbHYIO 0a3y i U3y-
YEHHUsI BCEX €CTECTBEHHOHAYYHBIX KYpPCOB, a C IPYrOil CTOPOHBI, (POPMHUPYET JOTHUECKOE U aOCTPAKTHOE MBIIII-
JICHHE y4allluXcsl Ha ypOBHE, HEOOXOAMMOM JUIsl OCBOEHHUSI HH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPHUH, CIIOBEC-
HOCTH U APYTUX JUCUMIUIMH. B paMKax AaHHOro Kypca ydaliMecs OBJIAJI€BAlOT YHUBEPCAIbHBIM S3BIKOM CO-
BPEMEHHOW HayKH, KOTOpast (pOpMyJIUPYET CBOU IOCTUKEHUS B MaTeMaTHYECKOU (opMe.

Kypc anreOpsl 1 Hayaa MaTeMaTHUYECKOTO aHAJIN3a 3aKJIa/(bIBAET OCHOBY ISl YCICLIHOTO OBJIAACHHS 3a-
KOHaMH (DPU3HMKH, XMMUHU, OMOJIOTHH, TOHUMaHHsI OCHOBHBIX TEHJCHLIUH pa3BUTUS SKOHOMHUKH U OOIIECTBEHHON
KHU3HH, TO3BOJIIET OPUCHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO
UCIOJb30BaTh UX AJIS JalbHEHIero oOpa3oBaHus U B MOBCEIHEBHOU KU3HU. B Toke BpeMs oBiajeHHue ad-
CTPaKTHBIMHU M JIOTHYECKU CTPOTUMH KOHCTPYKIHMSAMH ajdreOpbl 1 MaTeMaTHYECKOTO aHalIu3a pa3BUBACT yMe-
HUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh MCTUHHOCTH, JI0KA3bIBATh YTBEPXKIEHHS C MOMOIIbIO MHAYK-
UM ¥ PacCyXkaTh ACTYKTUBHO, HCIIOJIb30BaTh 0000IIEHHE U KOHKPETHU3ALMI0, aDCTparupoBaHUE U aHAJIOTHIO,
(bopMHpyeT KpeaTUBHOE U KPUTUYECKOE MBIIIUIEHUE.

B xone u3yuyenus kypca «AnreOpa ¥ Hadajga MaTeMaTHUECKOTO aHAIM3a» y4allluecs MOTy4aioT HOBBIN
OIIBIT PEIICHUS NPUKIAJHBIX 33134, CAMOCTOSATENBHOIO IIOCTPOCHUSI MATEMATUYECKUX MOJEIIEH PEaIbHBIX CH-
TyalMi, UHTEPIIPETALNN TOJYYEHHBIX PEIICHUH, 3HAKOMSTCS ¢ IPUMEpaMH MaTeMaTHYECKMX 3aKOHOMEPHO-
CTEH B IPUPOJE, HAYKE U HCKYCCTBE, C BHIAAIOIIMMHCI MaTEMaTUYECKUMH OTKPBITUAMHU U MX aBTOPaMHU.

Kypc obnanaer 3HaUMTENbHBIM BOCIUTATEIBHBIM MOTECHIIMATIOM, KOTOPBIM pean3yercs Kak yepe3 yueo-
HBII MaTepuall, CHOCOOCTBYIOMUN (HOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHMsI, TaK M uepe3 crnenuduky ydeo-
HOW JeATeIbHOCTH, TPeOyIomeil MPOJOIKUTENFHON KOHIIEHTPAIIMH BHUMAaHHMsI, CAMOCTOSITEIbHOCTH, aKKypaT-
HOCTH U OTBETCTBEHHOCTH 3a IOJY4CHHBIN Pe3yNbTaT.

B ocHoBe meronuku o0yuyeHHs anreOpe W HadalaM MaTeMaTHYECKOro aHalIH3a JICKHUT JeATeTbHOCTHBIN
MIPUHITATI 00YYEHUS.

B crpykType kypca «AnreOpa U Hayajga MaTeMaTUYECKOrO aHaIM3a» MOXHO BBIACTUTH CIEIYIOLIHE CO-
JepKaTeIbHO-METOJMUeCKue JIMHUM: «Hucna u BelMUCIeHUs», «DyHKIUU U rpadukmu», «YpaBHEHHs U HEpa-
BeHCTBa», «Hauama matematnueckoro aHanusza», «MHOXecCTBa M JIOTHKa». Bce OCHOBHBIE coOlEp)KaTelnbHO-
METOAMYECKUE JIMHUM U3Y4alOTCs HA NPOTSHKEHUM JIBYX JIET 0Oy4eHHs B CTapllel IIKOJE, €CTECTBEHHO JIOTO0JI-
Hs ApYT Apyra U IOCTENEHHO HACHIILAsACh HOBBIMU TEMaMM U paszeiaMu. MOXHO ¢ YBEpEHHOCTBIO CKa3aTh,
YTO JIaHHBIN KypC SIBJII€TCSI MHTETPAaTUBHBIM, IOCKOJIBKY OOBEUHSIET B ce0e CoJepKaHNe HECKOIbKIX MaTeMa-
TUYECKUX TUCHMIUIMH, TAKUX Kak ajaredpa, TPUTOHOMETPHsI, MaTeMaTHUECKUI aHaIN3, TEOpUsS MHOXKECTB, Ma-
TeMaThyeckas Jioruka u zip. Ilo Mepe Toro, kak ydariuecs: OBJIaJeBarOT BCE Oosee HIMPOKUM MaTeMaTHUYECKUM
anmapaTroM, y HUX IOCIIE€0BATEIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHUE CTPOUTH MaTEMAaTUYECKYIO
MOJIEIb PEAIBHOM CUTYyallly, IPUMEHATh 3HAHUSA, ITOJIyYCHHBIC IIPU U3YYCHHUH Kypca, U1 PELICHHUs CaMOCTOs-
TEJNBbHO c(hOPMYTUPOBAHHON MaTEMAaTUYECKOH 3a/1a4H, a 3aTeM HHTEPIPETUPOBATH CBON OTBET.

ConepxatenbHo-MeTOANYECKas JIMHUA «Hucaa U BBIYMCIEHUA» 3aBepuIacT (pOPMUPOBAHNE HABBIKOB HC-
MOJIb30BaHUS JCHCTBUTENBHBIX YMCEl, KOTOpOoe OBbLIIO HAauaTO B OCHOBHOH IKoje. B craprueit mkosie ocoboe
BHUMaHME yzessieTcss (OPMUPOBAHUIO HABBIKOB PALIMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONMX B C€0s1 UCIONIb30-
BaHUE pa3IMYHBIX (HOPM 3aMUCH YHCIIa, YMEHHUE JIeIaTh NPUKUJKY, BBITOIHATH NMPUOIMKEHHBIC BHIYUCICHUS,
OLIEHUBATh YMCIIOBBIE BBIPAXKEHUS, PA0OTaTh ¢ MATEMATUYECKUMHU KOHCTAHTAMU. 3HAKOMBbIE YYaLIUMCs MHOXKe-
CTBa HATYPAJbHBIX, LIEJIbIX, PALIMOHAIBHBIX U JAECHCTBUTEIBHBIX UMCEN JOMOIHSIOTCS MHOXKECTBOM KOMILIEKC-
HBIX 4Mcel. B KaXka0M M3 3THX MHOXECTB pacCMaTpPHUBAIOTCS CBOICTBEHHBIE eMy cHelM(HUUEcKHe 3afaud U
olepaluu: AeJCHUE HaIleJo, OTIEPHPOBAHNE OCTATKAaMH Ha MHOKECTBE LIEJIBIX YUCEN; 0cOObIe CBOICTBA palno-
HQJIBHBIX U UPPAlMOHAIBHBIX YHCEN; apu(pMETUYECKHE ONepaliK, a TaKKe M3BJICUECHUE KOPHS HAaTypalbHOH
CTENEHU Ha MHOXKECTBE KOMIUIEKCHBIX yHcell. biarogaps mocieaoBareabHOMY paclIMPEHUIO Kpyra UCIOJIb3Y-
€MBIX YHCEJI ¥ 3HAKOMCTBY C BO3MOXKHOCTSIMU MX NPUMEHEHUS Ul PEIICHUs pa3IMyHbIX 3a7a4y GopMmupyercs
IIPEICTABICHUE O €JUHCTBE MATEMAaTUKU KaK HayKU U €€ poJIM B IOCTPOCHUU MOJIEIEN pealbHOrO MUpA; IIU-
POKO MCTIOJIB3YIOTCSI 0000IICHNE M KOHKPETU3AIIHS.

Jluausa «YpaBHEHHUSI U HEPABEHCTBA» PEalU3yeTCsl HA MPOTSHKECHUU BCEro OOY4YEHHUs B CTapllei IIKoJe,
IIOCKOJIBKY B KaX10M paszzene [IporpaMmmsl IpeayCMOTPEHO pEeHICHUE COOTBETCTBYIOIIUX 3a1ad. B pesynbrate
y4aluecs: OBJIaJE€BAOT Pa3IU4YHbBIMU METOAAMU PELIEHUS pPallMOHAIBHBIX, UPPALIMOHAIBHBIX, TIOKa3aTENIbHbIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUECKUX YPAaBHEHUI, HEPABEHCTB U CHUCTEM, a TaKXKe 3a/ad, COAEPIKaIIUX
napameTpsl. [lomydeHHbIE YMEHHS IIUPOKO HMCIIONB3YIOTCS MPH HCCIeI0BAaHUN (DYHKIIMHA C MMOMOIIBIO MPOU3-



BOJHOM, MPH PEIICHUN MPHUKIAIHBIX 33/1a4 W 3a/1a4 Ha HAXOXKJCHHE HAHOONBIINX U HAUMEHBIINX 3HAUCHUN
¢bynkuu. JlanHas conepkaTenbHas JTUHUS BKIIOYaeT B ce0s Takke GOpMUPOBAHNE YMEHHM BBITIOJIHATH pacué-
THI TI0 (hopMyIaM, peoOpa3oBaHUs PAIMOHATBHBIX, UPPALMOHAILHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a
Tak)Ke BBIPAXKEHM, CoJlepKalliX CTeneHu U Jiorapudmel. brarogaps uzydeHuio airedpandeckoro Marepuana
MPOUCXOUT JaNbHENIIee pa3BUTHE aITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIIICHUS ydanuxcs, GopMHPYIOTCS
HaBbIKU JIEAYKTUBHBIX PacCyKJIeHUH, pabOThl ¢ CHMBOJIBHBIMU (POpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEHN U
3aBHCHMOCTEH B BUE PAaBEHCTB M HepaBeHCTB. Aurebpa mpesiaraet 3QpQeKTUBHbIE HHCTPYMEHTHI IS pellie-
HUS TPAKTUYECKUX M €CTECTBEHHOHAYYHBIX 3aJ]lay, HATJISIIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak sI3bIKa
HayKH.

CopepxarenpHo-MeToAUYeCKast TUHUSA «DYHKIUH U TpaQUKU» TECHO MEPEIUIETAeTCs ¢ IPYTUMHU JTUHUS-
MU Kypca, IOCKOJIbKY B KaKOM-TO CMBICIIE€ 33/1a€T MOCIEA0BATEIbHOCTh U3yUeHUs1 Martepuania. M3yuenue cre-
MIEHHOM, TTOKa3aTeIbHOU, JOTapu(MHUUECKOW M TPUTOHOMETPUUYECKUX (DYHKITUH, UX CBOMCTB U rpaduKOB, HC-
MOJIb30BaHKe (DYHKIUN JUTS pEIIeHHs 3a1a4 U3 IPYTUX YIeOHBIX MIPEIMETOB U PEeaTbHOM KU3HH TECHO CBSI3aHO
KaK C MaTeMaTU4YECKUM aHAJIU30M, TaK U C pelIeHHeM YpaBHEHUI U HepaBeHCTB. [Ipu sToM Gombiioe BHUMaHUE
yaensiercss GOpMHUPOBAHUIO YMEHHUS BBIpAXaTh (HOPMYyJIaMU 3aBUCHMOCTH MEXKIY Pa3IUYHBIMU BETUYHMHAMH,
UCCIIEIOBAaTh MOMy4YeHHbIE (PYHKIIMH, CTPOUTH UX rpaduku. Marepuan 3Toi cofepaTelbHOM JIMHUN HalleJIeH
Ha pa3BUTHE YMEHUN M HABBIKOB, MO3BOJSIONIUX BBIPAXKATH 3aBUCHUMOCTH MEXKIY BETUYMHAMU B PA3TUYHON
dbopme: aHATUTHIECKOM, rpadudecKoi u cioBecHor. Ero n3ydeHnne crnmocoOCTByeT pa3BUTHIO alTOPUTMHUUYECKO-
T'0 MBIIUICHHS], CTIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AINH, UCTIONB30BaHUIO aHATOTHIA.

CopepxarenpHast auHHS «Hauana mareMaTHdyeckoro aHajiv3a» IMO3BOJISIET CYIIECTBEHHO PaCIIUPHUTh
Kpyr KaKk MaTeMaTH4YeCKUX, TaK M MPHUKJIATHBIX 33]1a4, TOCTYMHBIX IIKOJBHHUKAM, TaK KaK y HUX MOSBISETCS
BO3MOXXHOCTb CTPOUTH TpapuKU CIOKHBIX (YHKIUH, ONpeneisTh X HauOOJbIINEe U HaUMEHbIINE 3HAUCHUS,
BBIYUCIIATH TUIOMAIN (GUTYP B O0BEMBI TEIl, HAXOAUTh CKOPOCTH U YCKOpPEHUs MpolieccoB. [laHHas conepika-
TeJbHAas JTUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUSI MaTeMaTUYECKUX MOJIENEeH peabHbIX CUTYallUi,
MO3BOJISIET HAXOIUTh HAWJTyYIllee PEIICHUE B IPUKIIAIHBIX, B TOM YHCIIE COITUAIIBHO-DKOHOMUYECKHX, 3a/1a4ax.
3HAaKOMCTBO C OCHOBaMHM MAaTE€MaTHYEeCKOrOo aHajin3a CHOCcOOCTBYET Pa3BUTHUIO aOCTPAaKTHOIrO, (opMaibHO-
JIOTUYECKOTO U KPEATUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUIN PACIIO3HABAThH MPOSIBICHUSI 3aKOHOB MaTe-
MaTUK{ B HayKe, TEXHUKE U HCKYCCTBE. Y4Yallluecs: y3HaloT O BBIJAIOUINXCS Pe3yIbTaTax, MOJyYeHHBIX B X0/
pa3BUTHUS MAaTEMATHKHU KaK HayKH, U 00 UX aBTOpax.

CopepxarenpHo-MeTOoIMYeCcKass JTUHUSA «MHOXKECTBa M JIOTHKa» BKIIOYAET B ce0sl 3JIEMEHTHl TEOPHUH
MHOXECTB U MAaTEMaTU4YECKON JIOTUKHU. TeopeTUKO-MHOKECTBEHHBIE MPEACTaBICHUSI TPOHU3BIBAIOT BECh KYPC
IIKOJIbHOM MaTeMaTUKH U MpeiaraloT Hanbosiee YHUBEpCaIbHBINA A3bIK, 0ObETUHSIONINI BCE pa3/iesbl MaTe-
MaTHUKHU U €€ MPUITOKESHH, OHU CBSI3bIBAIOT PAa3HBIE MATEMATUIESCKUE NUCIIUTIIMHBI U MX TPUIIOKEHUS B €IMHOE
uenoe. [Toaromy BakHO JaTh BO3MOKHOCTH IIKOJBbHUKY MOHUMATh T€OPETUKO-MHOKECTBEHHBIN SI3BIK COBpE-
MEHHOW MaTeMaTUKH M UCIIOIh30BaTh €0 IS BBIPAXKEHUS CBOUX MBICTEH. J[pyruM Ba)KHBIM MPU3HAKOM MaTe-
MaTUKU KaK HayKH ClieZlyeT MpHU3HATh CBOMCTBEHHYIO €l CTPOrocTh 0OOCHOBAHMM M CII€OBAaHUE ONpEeNEH-
HBIM TPaBUJIAM TIOCTPOSHUS JOKA3aTENbCTB. 3HAKOMCTBO C DJIEMEHTAMU MaTEMATHUECKOM JIOTHKU CIIOCOOCTBY-
€T Pa3BUTHIO JJIOTUYECKOTO MBIIIICHUS YUalIUXcs, MTO3BOJISET UM CTPOUTH CBOU PACCYKIACHHS HA OCHOBE JIOTH-
YEeCKUX MpaBul, (GOPMUPYET HABBIKK KPUTHUYECKOTO MBIIUICHUS.

B xypce «Anrebpa u Hayajla MaTEMaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT OCHOBBI MaTeMAaTUYECKOTO MO-
NeNMPOBAHUS, KOTOPBIE MPU3BAHBI CIIOCOOCTBOBATH (DOPMHUPOBAHUIO HABBHIKOB IMMOCTPOCHUS MOJIEICH peaTbHBIX
CUTYaluH, UCCIIeIOBaHMs STUX MOJIENeN C MOMOUIBIO anmapara airedpbl 1 MATEMaTHYECKOr0 aHalln3a, UHTep-
MPETalNU MOJIYYCHHBIX Pe3yNbTaToB. Takue 3aJaHus BIUIETEHBI B KAXKIbIN U3 pa3aenoB [IporpaMmel, MOCKOIb-
Ky BeCh MaTepuaj Kypca IIUPOKO MCHOJb3YEeTCs AJIs pellleHus MPUKIaAHbIX 3anad. [Ipu pemeHun peaabHbIX
MPAKTUYECKHUX 33]a4 yJalluecs pa3BUBAIOT HAOIOIaTEIHPHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTpa-
TUPOBATHCS, UCIIOJIB30BATh aHAJIOTHUIO, 0000IIAaTh W KOHKPETU3UPOBATh MpoodsieMy. JlesaTenbHOCTh 110 (hOpMH-
POBAHHIO HABBIKOB PEIICHUS MPHUKIAIHBIX 33/1a4 OPTaHU3YETCs B MPOIIECCe U3YUCHHsSI BCEX TeM Kypca «Anred-
pa ¥ Hayajila MaTeMaTHYeCKOro aHaJIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Cornacno yue6HOMy miany B 10 —11 kimaccax uzydaercst yaeOHBIN Kype «Anredpa u Havyaia MaTeMaTh-
4EeCKOI'o aHaJIN3a», KOTOPbIM BKIIOYAET B ce0sl CIEAYIOINEe OCHOBHBIE pa3fielbl cojepxkanus: «Hucna u Belamc-
JeHUs», «YpaBHEHUS U HepaBeHCTBay», «DyHKUuHU U rpadukmn», «Hayama MaTemarnyeckoro ananusa», «MHoO-
JKECTBA U JIOTUKAY.



B YuebHoM mu1aHe Ha u3y4yeHHE YriayOnE€HHOro Kypca ainreOpbl M Havyajl MaTeMaTHYeCKOro aHalln3a B
10—11 xmaccax oTBOIUTCS HE MEHee 4 yueOHBIX YaCOB B HEJIEIIO B TCUEHUE KaXKJIOT0 ro/ia 00y4YeHusI, BCETO 3a
nBa roaa o0yueHus — He MeHee 280 y4eOHBIX 4acoB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O IIPEIMETA «AJITEBPA U HAYA-
JIA MATEMATHYECKOI'O AHAJIN3A»

OcBoenue yuyeGHOro npeamera «Anredpa ¥ Hayanaa MaTeMaTHUECKOrO aHAIM3a» JOHKHO 00ecrednBaTh
JOCTUKEHHE Ha YPOBHE CPEIHEro o0miero oopa3oBaHus CIEAYIOMUX JTUYHOCTHBIX, METAIPEIMETHBIX H TIPE.I-
METHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB:

JIMUHOCTHBIE PE3YJIbTATBI

JlnuHOCTHBIE pE3yIbTaThl OCBOEHUS IPOrpaMMBbl yueOHOTo npeaMeTa «MaTteMaTuKay XapakTepUu3yroTCs:

I'paxanckoe BOCTIMTAHUE:

c(OPMHUPOBAHHOCTHIO TPAKAAHCKOW MO3UIMHM OOYYAIOUIErocsi Kak aKTMBHOIO M OTBETCTBEHHOI'O WiEHa
POCCHUICKOTO OO0IIecTBa, MPEACTABICHUEM O MATEeMAaTHYECKUX OCHOBaX (YHKIIMOHHPOBAHHS Pa3THMUHBIX
CTPYKTYP, SIBICHHUH, MPOIEAYp TPaXKIAHCKOTO 001IecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHHUEM B3aMMOJICHCTBO-
BaTh C COIMATHHBIMU MHCTUTYTAMH B COOTBETCTBUU C X (QDYHKIIUSIMU U HA3HAUYCHUEM.

[TaTpuoTHYeCcKOE BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCUICKON IPa)KTaHCKOW MICHTUYHOCTH, YBOKEHUS K IMPOILUIOMY U HACTOSIIEMY
POCCUICKOM MaTEMaTUKH, IEHHOCTHBIM OTHOILIEHHEM K JOCTHKEHHUSM POCCHUNCKUX MAaT€MATHKOB M POCCHIl-
CKOM MaTeMaTH4eCKOHN IIKOJbI, K UCIOIh30BAHUIO 3TUX JOCTHIKEHHUI B APYTrUX HayKaxX, TEXHOJIOTHSX, cepax
SKOHOMUKH.

JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH POCCUIICKOT0 Hapoaa; chopMHUpPOBAaHHOCTHIO HPABCTBEHHOI'O CO3HA-
HUSI, ITUYECKOTO MOBEJICHHS], CBSI3aHHOIO C MPAKTHYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKH U ACSTEIbHO-
CTBIO YYEHOT0; OCO3HAHHEM JIMYHOT'O BKJIaJa B MOCTPOCHHE YCTOMYUBOTO Oy IYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHWEM K MHPY, BKIIIOUasl 3CTETUKY MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH, 00BHEKTOB,
3a/1a4, peleHnu, pacCy>KIeHUI; BOCIPUUMUYUBOCTHIO K MATEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX BHUIOB HCKYC-
CTBa.

PU3NYECKOE BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTHUYeCKHe 3HAHUS B MHTEpecax 3I0pOBOro u Oe3zomac-
HOTO 00pa3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/JI0POBBIO (30OPOBOE MHUTAHWE, COAIaHCUPOBAH-
HBIM peXUM 3aHATUN U OTIbIXa, PETyspHas pu3nyeckasi akTUBHOCTD); (PU3NYECKOTO COBEPIICHCTBOBAHUS MTPU
3aHATHUSAX CIIOPTUBHO-03J0POBUTEIBHON 1€ATEbHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYAOIIO0US; MHTEPECOM K pa3IndHbIM cdepam mpodec-
CUOHAJIBHOW JI€ATEIBbHOCTH, CBA3aHHBIM C MAaTEMAaTUKON U €€ MPHJIOKEHUSIMH, YMEHUEM COBEPILATH OCO3HAH-
HBIA BBIOOp Oynymieil mpodeccun M peann30BbIBATH COOCTBEHHBIC KM3HEHHBIC IUIAHBI; TOTOBHOCTBIO M CIO-
COOHOCTBIO K MaTeMaTUYeCKOMY OOpa30BaHHIO M CaMOOOpPa30BaHUIO HAa MPOTSKEHUH BCEH KU3HU; TOTOBHO-
CTBIO K aKTUBHOMY yUYaCTHIO B PEILICHUU MPAKTUUECKHUX 33/1a4 MAaTEMAaTUYECKOWU HAIPaBIEHHOCTH.

OKOJIOTMYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJIOTUYECKOW KYJIBTYPhl, MOHUMAHUEM BIUSHUS COIMATBLHO-I)KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHME MPUPOJIHOM M COLUANIbHON Cpefibl, OCO3HAHHEM TJI00aJBbHOrO XapakTepa SKOoJIorude-
CKUX MpoOJeM; OpHeHTallMel Ha TPUMEHEHHE MaTeMAaTHUECKUX 3HAHUM IS PelIeHus 3a7ad B 001acTH OKpY-
YKAIOILEH cpelibl, INITAHUPOBAHMS OCTYIIKOB U OLIEHKH X BO3MOJKHBIX IMOCIEACTBUI JJI OKPYKAOLIEH Cpe/Ibl.

IleHHOCTH HAYYHOTO MMO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKU U
OOIIECTBEHHON MPAKTUKHU, TTOHUMaHUEM MaTeMaTH4YecKol Haykh Kak c(epbl 4eloBeUecKOW NesTeIbHOCTH,
3TanoB €€ pa3BUTHUS U 3HAYMMOCTH I PA3BUTHS LUBWIA3ALUU; OBJIAICHUEM SI3bIKOM MAaTEMAaTUKU U MaTeMa-
TUYECKOU KYJIBTYpPOH KaK CpeJCTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISTH MPOEKTHYIO U HUCCIEA0BaA-
TEJBCKYIO I€ATEIbHOCTh NHIMBUIYAJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHBI

MeTtanpeameTHble pe3yibTaThl OCBOSHHS MporpamMmbl yuyeOHoro mpeamera «MaTemaTtukay XapakTepu-
3YIOTCSI OBIAJCHUEM VHUBEPCANbHbIMU NO3ZHAGAMENbHBIMU OCUCMBUAMU, VHUBEPCAIbHLIMU KOMMYHUKAMUG-
HBIMU OelicmBUAMU, YHUBEPCATbHLIMU PECYIAMUSHBIMU OeliCIMBUAMU.




1)Vuusepcanvnvie noznasamensusie oeticmsus, obecneuugarom gopmuposanue 6a308bIX KOSHUMUBHBIX
npoyeccos obyyarouuxcs (0c8oeHue Memoo08 NO3HAHUS OKPYICAIOWe20 MUpa; NpUMeHeHue 102UYeCKUX, Uc-
C1e008amenbCKUx onepayuil, ymeHull pabomams ¢ ungopmayueir).

ba3oBble ornuecKue AeCTBUSA:

® BHISBJISITh M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHYECKHX OOBEKTOB, MOHSITHM, OTHO-
[ICHU MEXAY TMOHATUSIMH;, (POPMYITHPOBAThH ONpPEACTICHUS MOHATUIH; yCTaHABIUBATh CYIIECTBCHHBINH PHU3HAK
KJ1accu(UKanu, OCHOBAHUS It 000OIICHUST M CPABHEHUS!, KPUTEPUH MTPOBOJUMOTO aHAIIN3A;

® BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKACHHS: YTBEPAUTEIbHBIC U OTPHUIATEIBHBIC,
eIMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIC;

® BBLIIBISITH MAaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTUBOpeYHs B (akTax, MAHHBIX,
HAOIIOICHUSX U YTBEPKIACHUIX; TIPeIaraTh KpUTEPUH IS BBISIBICHHUS 3aKOHOMEPHOCTEH 1 MPOTUBOPEUUH;

& JIeNIaTh BBIBOJIBI C HCITOJIb30BAaHHEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M HHIYKTUBHBIX YMO3AKITIOUCHHH,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITENILHO JI0KA3aTeIhCTBA MATEMATUYECKUX YTBEPKICHUH (MPSMbIE H OT TIPOTHUB-
HOTO0), BBICTPAWBAaTh ApTyMEHTAIMIO, MPUBOAHUTH MPUMEPHl U KOHTPIPHUMEPHI, 00OCHOBHIBATH COOCTBEHHBIE
CYKIICHUS U BBIBOJIBI;

e BBIOMpATH CIIOCO0 pelIeHus yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS, BHIOMPATh
HauOoJee MOAXOAAIIUHN C YIETOM CAaMOCTOATEIHHO BBIICTICHHBIX KPUTEPHUER).

ba3oBble ncciie1I0BaTENbCKHE IEHCTBUS:

® UCIIOJIb30BaTh BOMPOCHI KaK HCCIIECIOBATENBCKUNA WHCTPYMEHT MO3HAHHS, (POPMYIUPOBATH BOMPOCHI,
buKcHupyIre TpOTUBOpPEYHEe, IPOOJIeMy, YCTaHABIMBATh UCKOMOE U JIaHHOE, (HOPMHUPOBATH TUIIOTE3Y, apTy-
MEHTHPOBAThH CBOIO MO3HIINIO, MHCHUE;

® IIPOBOJMTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM HKCIIEPUMEHT, MCCIEIOBAHUE IO YCTAHOBJICHHUIO OCO-
OCHHOCTE MaTeMaTU4YecKOro OOBEKTa, SIBJICHHS, MPOIECcCa, BHIIBICHHUIO 3aBHUCHMOCTEH MEXIy OO0BEKTaMH,
SIBIICHHUSIMH, TIPOLIECCAMU;

® CaMOCTOSITENEHO (POPMYIUPOBATH OOOOIICHUS U BEIBOJIBI IO PE3yJIbTaTaM MPOBEICHHOTO HAOIIOACHNUS,
WCCIIEIOBaHMSI, OIICHUBATh JOCTOBEPHOCTbH IMOJIYYEHHBIX PE3YIIBTaTOB, BEIBOJAOB M 000OIICHHIA;

® IIPOTHO3HPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MPEATIOIOKEHHUSI O €T0 PA3BUTHU
B HOBBIX yCJIOBHSIX.

Pa6ora c undopmaruei:

® BBLIIBISATH ACPUIUTH UHOOPMALIUU, TAaHHBIX, HEOOXOIUMBIX ISl OTBETa HAa BOMPOC U JUISI PEIICHUS
3a/1a4u;

¢ BRIOMpATh HH(POPMAITUIO 3 HCTOYHUKOB PA3IMYHBIX TUIIOB, aHATM3UPOBATh, CHCTEMAaTH3UPOBATh U WH-
TEPIPETUPOBATH HH()OPMAITHIO Pa3IMYHBIX BUJOB U ()OPM MIPEICTABICHHS,

® CTPYKTYypUpOBaTh MH(DOPMALHIO, MIPEACTABIATE €€ B Pa3sNUYHBIX (opMaxX, WILTIOCTPUPOBATH Tpadude-

CKU;
® OILICHMBATh HAJEKHOCTH UHPOPMAIIMH 10 CAMOCTOATEIBHO CHOPMYITHPOBAHHBIM KPUTEPHUSM.

2) Vhusepcanvhvle KOMMYHUKAmMuUHble 0elicmeus, 00ecnedusarom cqhopmuposanHocmy COYUANbHbIX
HABbIKOB 00YUAIOUWUXCSL.

Oouienue:

® BOCIIPHHUMATh U (DOPMYJIUPOBATH CYXKIIEHUS B COOTBETCTBHH C YCIOBUSMH U LEISIMH OOIIEHHUS; SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS IO XOIY
peleHus 3a1a41, KOMMEHTHPOBATH MOTYYEHHBIN Pe3yJIbTarT;

® B X0Jic OOCYXKJIEHHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY OOCYKJIaeMOW TEMBI, MMPOOJIEMBI, pelaeMoi 3a-
Jla4u¥, BHICKA3bIBaTh UJCH, HALIEJICHHBIC HA TIOMCK PELICHHUS; COTIOCTABIIATh CBOM CY)KICHHS C CYXACHUSAMH JIPY-
T'MX YYaCTHHKOB JHajiora, OOHApy>XHBATh Pa3InYMe M CXOJCTBO IMO3UINI; B KOPPEKTHOH (popme Gopmymnupo-
BaTh Pa3HOIJIACHUs, CBOM BO3PaKEHHUS,

® TIPECTABIISATh PE3yIbTATHI PEIICHUS 3a7auH, SKCIIEPUMEHTA, UCCIICAOBAHUS, POCKTa; CAMOCTOSATEIIEHO
BBIOMPATh (pOpMAT BHICTYILICHHS C YIETOM 33]1a4 IPE3CHTAIIMH U OCOOCHHOCTEH ayJUTOPHH.

COTpyIHUYECTBO:

® [IOHUMATh M HWCIOJb30BATh NMPEHMYIIECTBA KOMAHIHOW M WHAWBUIYAIBHOW PaOOTHI NPU pEIICHUH
y4eOHBIX 3aj1a4; MPUHUMATH 1IeJThb COBMECTHOU JESITEIBHOCTH, TUNIAHMPOBATH OPTaHU3AIMI0 COBMECTHOM pabo-
THI, PaclpeeIATh BUIBI Pa0dOT, TOrOBapUBaTHCS, 00CYKAATh MPOLECC U Pe3yIbTaT padoThl; 0000IATh MHEHUS
HECKOIBKHX JIIOICH;




® y4acTBOBaTh B IPYNIOBBLIX opmax paboTsl (00CyxaeHusi, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI» H
T.11.); BBIIOJHSATH CBOIO YacTh paOOTHl U KOOPJMHUPOBATH CBOM ACUCTBUS C JPYTUMH WICHAMU KOMAaHJbI; OIle-
HUBaTh KaueCTBO CBOET0 BKJaJa B OOLIMI MPOLYKT MO KPUTEPHUSIM, C(HOPMYIMPOBAHHBIM YYaCTHUKAMU B3au-
MOJCHUCTBUS.

3) Vuueepcanvhvie pezynamueHnule Oelicmaus, odbecneuugarom Gopmuposanue CMulCIO8bIX YCIMAHOBOK

U JHCUBHEHHDIX HABLIKOG JIUYHOCIIU.

Camoopranuzanus:

® COCTaBJIATH IUIAH, aJITOPUTM PEIICHUS 3a7a4d, BEIOMPATH CIIOCO0 PEIICHHS C YIETOM UMEIOIINXCS pe-
CYpCOB M COOCTBEHHBIX BO3MOXKHOCTEU, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUN C y4ETOM
HOBOI MH(pOpMAITIH.

CaMOKOHTPOJIb:

® BJIa/ICTh HaBBIKAMH IMO3HABATEIbHOU pedrieKCHM KaK OCO3HAHHs COBEPIIAEMBIX JIEHCTBUN M MBICIIH-
TETBHBIX TPOIIECCOB, UX PE3YNIHTATOB; BIAACTh CIIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U Pe3yiib-
TaTa pelieHHs] MaTeMaTUIECKON 3a/1auH;

® MIPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTH NPH PEIICHWU 33J1a4d, BHOCUTh KOPPEKTHUBHI B
NEeSTETLHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX, HAWIEHHBIX OITHOOK, BHISBIICHHBIX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3YNIbTATA IENIU M YCIOBUSM, OOBSICHITH MPUUMHBI JOCTHKEHUS WU HEJ0-
CTHIKEHUS PE3yIbTaTOB JEATEIILHOCTH, HAXOUTh OMIHOKY, 1aBaTh OIICHKY MPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 kaacce
Yuciia 1 BLIYMCJIECHUA

e (CB00OAHO ONEPUPOBATH MOHATHAMH: PALMOHATIBHOE YHCIIO0, OCCKOHEUHAsl TIepUOJUYEcKast 1pooOb, Mpo-
LIEHTBI; UppalMOHAIBHOE YKMCIIO; MHOKECTBA PALlMOHAIBHBIX U JEHCTBUTEIBHBIX YMCEN; MOILYJb JEH-
CTBUTEJIBHOTO YHCIIA.

e [IpumeHsTH IpOOM M MPOLEHTHI AJS PELICHUs NPUKIAJHBIX 33734 U3 Pa3MYHbIX OTpacieil 3HaHUU U
peanbHOU KU3HH.

o [IpumensaTh NpuOIMKEHHBIE BHIYKUCICHUS, PAaBUiIa OKPYTJICHUS, IPUKUIKY U OLEHKY pe3yibTaTra Bbl-
YUCJICHU.

e (CB00OAHO ONMEPHPOBATH MOHATHEM: CTEIECHb C IENIBIM ITOKa3aTeIeM; HCIIOIb30BaTh MOAXOIAIIYIO (op-

My 3alllCH JEHCTBUTENBHBIX YMCEN JJIs PELIEHUS MPAKTUYECKUX 3a/1a4 U NIPEICTABICHUS 1aHHBIX.

CB0oOOAHO OMIEPUPOBATH MOHATHEM: ApU(PMETHIECKUI KOPEHb HATYypaIbHOM CTETICHHU.

CB000IHO ONIEpUPOBATH MOHATUEM: CTEIICHD C PAIlMOHAIBHBIM MTOKA3aTEJIEeM.

CB000IHO OnIepUpPOBaTh MOHATUSAMHU: JIOTapU(M YUCIIA; TECATHUHBIE U HATYpaJbHbIE JIOTapU(MBIL.

CB000/IHO OnIEepUPOBATH MOHATUSAMHU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YMCIIOBOI'O apryMEHTa.

OnepupoBaTh NOHATUSAMH: ApKCUHYC, apKKOCHHYC U apKTaHT€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

e (CB00OMHO OMEPHUPOBATH MOHITHSIMH: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, PABHOCUIILHBIC YPaBHEHUS
Y ypaBHEHUS-CJIE/ICTBHS; PABHOCHIIbHBIE HEPABEHCTBA.

e [IpumeHsTH pa3iuyHble METObI PEIICHUS PALlMOHATIBHBIX U JAPOOHO-pAllMOHATIBHBIX YpaBHEHUIl; TpHU-
MEHSATh METOJI UHTEPBAJIOB JIJIsl PEILICHHS] HEPABEHCTB.

e (CB00OMHO ONEPUPOBATH MOHSATUSMU: MHOTOUWICH OT OJHOM MEPEMEHHOW; MHOTOUJICH C IENBIMHU KOd(-
¢dunmeHTaMu, KOPHU MHOTOYJICHA; IPUMEHATH JIEJICHHE MHOTOYICHA Ha MHOTOYIEH C OCTaTKOM, T€O-
pemy besy u Teopemy Buera s pemenus 3aaay.

e (CB00OMHO ONEPHPOBATH MOHSATUSIMU: CHCTEMA JIMHEHHBIX ypaBHEHUI, MaTPHIIA, OTIPEACITUTENb MaTpHU-
bl 2 X 2 ¥ €ro reOMETPUYECKUM CMBICIT; UCIIOIB30BATh CBOMCTBA ONpeAenuTeNs 2 X 2 i BRIYUCICHUS
€ro 3HAYEHHUs, IPUMEHSTh ONPEACIUTENN JUIsl PELICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUI; MOIEINPOBATh
peanbHbIe CUTYaI[UU C MOMOIIbIO CUCTEMbI TUHEUHBIX YPAaBHEHUHN, UCCIIEIOBATh TOCTPOECHHBIE MOJIEIH
C IOMOIIBIO MAaTPHUIL U ONPEIETUTENEH, HHTEPIIPETUPOBATH IMOJTYyYEHHBIN pe3yJIbTar.

e lcnonb30BaTh CBOMCTBA ASHCTBUIN C KOPHSIMH JJIsl MPEOOpa30BaHMsI BHIPAKECHUH.



BeimonHaTs mpeoOpa3zoBaHus YUCIOBBIX BRIPAKECHHI, COAEPIKAIINX CTEIICHU C PAIlMOHATBHBIM ITOKa3a-
TeJeM.

Hcnonw3o0Bath cBoiicTBa ToTapru(PMOB J1J1s1 TpeoOpa3oBaHusl IOTaApU(PMUIECKUX BBIPAKEHUH.

CB0OOOHO OMEepHUPOBATh MOHATUSMU: UPPAUOHATBHBIC, TTOKA3aTENbHBIE U JIOTApU(PMUIECKIE YpaBHE-
HUS;, HAXOJHUTh UX PEIICHHUS C MOMOIILI0 PABHOCHIIBHBIX MEPEXOI0B WIIH OCYIIECTBIISS TPOBEPKY KOP-
HEH.

[IpuMeHsSITh OCHOBHBIC TPUTOHOMETpUYECKHE (OPMYIBLI IS MpeoOpa3oBaHUS TPUTOHOMETPUUYECKUX
BBIPAKCHUM.

CB00OHO OMEpUpPOBATh MOHATHEM: TPUTOHOMETPUUECKOE ypaBHEHUE; MPUMEHATh HEOOX0auMbIe (op-
MYJIbI JJIsl pELIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH.

MonenupoBaTh peabHbIe CUTYAIH Ha S3bIKE alNreOphl, COCTABIATh BRIPAKEHUS, ypaBHEHUS, HEPABCH-
CTBA IO YCIIOBHIO 3a]]a4, UCCIIE0BATh MOCTPOCHHBIE MOJIENIN C UCTIOJIh30BAHUEM alllapaTa aareOpshl.

DOYyHKUMH U TPaPuKu

CB000IHO ONEpUpPOBATh MOHATHIAMHU: (PYHKITHS, cIIOCOOBI 3a1aHus GYHKINU; B3aUMHO 0OpaTHbIE (PYyHK-
UM, KOMITO3UIMS (GYyHKIUN; rpaduK (GYHKLINH; BBIOIHATH 3JI€MEHTapHbIE MTpeodpa3oBaHus rpadukoB
byHKIHIA.

CB00OOIHO ONEpUPOBATH MOHATUSAMHU: 00JACTh OMpEAETCHUS M MHOXXECTBO 3HAUEHUH (YHKIMHU, HYIH
(bYHKIMH, TPOMEKYTKH 3HAKOMIOCTOSHCTBA.

CB0OOIHO omepupoBaTh MOHATHIMHU: YETHBIC M HEYETHBIC (YHKIUH, Nepuoandeckue (GpyHKInu, mpo-
MEXYTKH MOHOTOHHOCTH (DYHKITMHM, MAKCUMYMBbl 1 MUHHUMYMBI (DYHKIIMHU, HAaHOOJIbIIIEe 1 HAaUMEHBIIIEe
3HaYeHHEe (QYHKINH Ha IPOMEXKYTKE.

CB000IHO OTNIEpPUPOBATH MOHATHAMHU: CTETICHHAsA (PYHKIMS C HATYPAIbHBIM H IIEJBIM MTOKa3aTeeM, rpa-
¢uk creneHHON (QYHKIMM C HATYpaJbHBIM U IIEJBIM IOKa3zaTesieM; rpaduk KOpHS 7-OM CTEMEeHU Kak
GbyHKIIMH 0OpaTHOW CTEMEHU ¢ HATyPaJTbHBIM TTOKA3aTEIIEM.

OnepupoBaTh MOHATHAMU: JIMHEHHAsA, KBaJpaTU4YHAs U JAPOOHO-IIMHEHHAs (PYHKIIUH; BBIOIHATE dJIe-
MEHTapHOE MCCIIEJOBAHNE U TOCTPOCHHE UX IPaUKOB.

CB0OOIHO OmMEepHpOBaTH MOHATHIAMU: TOKa3aTeldbHas M Jorapupmuueckas (QyHKIUH, UX CBOHCTBA M
rpaduKH; UCTIONB30BATh NX I'PaQUKH JJIS PELICHUS YpaBHEHUI.

CB000IHO OTEepUPOBATH MOHATUSAMH: TPUTOHOMETPUYECKAsI OKPY>KHOCTb, OTPE/ICICHUE TPUTOHOMETPHU-
YeCKUX (PYHKLUH YUCIOBOTO apryMEHTA.

Hcnonp3oBate rpaguky GyHKIMN IS MCCIIEIOBAHUS MPOLIECCOB M 3aBUCHMOCTEH MPH PEIICHUN 3a7a4
U3 APYTUX Y9eOHBIX MPEIMETOB U PEaNbHON KHU3HHU; BBIPAXKATh (OPMYJIaMU 3aBUCHMOCTH MEXKy BEJH-
YHHAMU.

Havaja MmaTeMaTH4YeCKOIo aHAJIN3a

CB00OO/HO OmEpUpOBaTH MOHATUSAMH: apu(MeTHUECKass U TeOMETpUYEcKas Mporpeccus, OECKOHEYHO
yObIBaroIasi reoMeTpuieckasi Mporpeccus; JMHEWHbIN U 3KCIOHEHIIUANBHBIN POCT, (popMyra CIOXKHBIX
IIPOLIEHTOB; UMETh IIPECTABIIEHUE O KOHCTAHTE €.

Hcnonb30Bath mporpeccuu AJs peleHus pealbHbIX 3a/1a4 NPUKIAIHOIO XapakTepa.

CB00OOHO OmepupoBaTh MOHATUSAMU: MOCIEIOBATEIILHOCTh, CIOCOOBI 3aJaHUs TOCIIEI0BATENbHOCTE,
MOHOTOHHBIE U OTPAHUYCHHBIE MOCIEI0BATEILHOCTH; TOHUMATh OCHOBBI 3aPOXKICHUS MaTeMaTHYECKO-
r0 aHaJM3a KaK aHajan3a OECKOHEYHO MaJIbIX.

CBoOOAHO OmEepUpOBaTh TOHATHSAMHU: HEMPEPBIBHbIC (DYHKIMU; TOYKH pa3pbiBa Tpaduka (QyHKIIUH;
ACUMIITOTHI rpaduka PyHKITUH.

CB000HO omepupoBaTh MOHATHEM: (DYHKIIMS, HETIpephIBHAS Ha OTPE3Ke; MPUMEHSITh CBOWCTBA HEIpe-
PBIBHBIX (DYHKIHIA JUTS PEIICHUS 3a]1ad.

CB000OHO onepUpOBaTh MOHATHAMU: TIepBas U BTOpasi MPOM3BOJHbIE (DYHKIIMH, KacaTelbHas K rpaduxy
byHKIHIH.

BbIuuciaTe mpous3BOJHBIE CYMMBbI, IPOHM3BEACHUS, YACTHOTO M KOMIO3HMIMHU JBYX (YHKUMH; 3HATH
MIPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIIHHA.

Vcnonb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI IIPOU3BOJHOM /ISl pEILICHHS 3a/1a4.

MHuo:xecTBa U JOTHKA

CB000/IHO OnIepUpPOBATh MOHATUSMHI: MHOKECTBO, ONEPAIIMH HAJ MHOXKECTBAMHU.
Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIN allapar Ui ONUCAaHUs PEANBHBIX IIPOLIECCOB U SIBJIICHMUI,
IIPU PELICHUH 331a4 U3 IPYTUX YUeOHBIX IPEIMETOB.



CBOGOI[HO ONnCprupoOBaTh MOHATHAMU: OIPCACICHUC, TCOPEMA, YPAaBHCHUC-CIICACTBUC, CBOMCTBO Mate-
MAaTHYCCKOI'O OG’bGKTa, A0Ka3aTCJIbCTBO, PABHOCUJILHBIC YPABHCHUA U HCPABCHCTBA.

11 kaacce
Yuciia 1 BLIYUCJIECHUA

CB00OHO OmEepupOBaTh MOHATUSAMU: HATYPAJIBHOE U 1IEJI0€ YHCIIO0, MHOKECTBA HATYypalIbHBIX U IIEJIBIX
YHUCell; UCIO0JIb30BaTh NMpu3Haku AeaumMocTu uenbix uncen, HOJ n HOK natypanbHbIX uncen mis pe-
eHUA 3aaa4, IPUMCHSATDH aJITOPUTM EBKJII/I,Z[a.

CB00OHO OnEpUPOBATh MOHATUEM OCTaTKa MO0 MOAYJIO; 3alUChIBAaTh HATYPAJIbHBIEC YHCIIA B PA3IMYHbIX
IIO3UIINMOHHbBIX CUCTEMAX CUHUCIICHUA.

CB0OOHO ONEepUpPOBATH MOHATHSAMH: KOMILJIEKCHOE YHCIO M MHOKECTBO KOMIUIEKCHBIX YHCENl; Mpea-
CTaBJIATh KOMILJIEKCHBIE YKCia B aIredpandeckoil U TPUrOHOMETpUUecKor (hopMe, BHIIOIHATE apuQme-
TUYECKHUE OTNEPAIH ¢ HUMH B U300pakaTh Ha KOOPIUHATHON TUIOCKOCTH.

YpaBHeHHsI 1 HEPABEHCTBA

CB000IHO OTNIEpPUPOBATh MOHATHAMU: UPPALMOHANbHBIE, TOKa3aTeIbHbIE U JIorapu(MUIecKue HepaBeH-
CTBA; HAXOAMUTD UX PELICHUS C TIOMOIIbIO PABHOCHJIBHBIX IEPEXOI0B.

OcymecTBIATh 0TOOP KOPHEH NMpH pelieHuH TPUTOHOMETPUUECKOTO YpaBHEHUSI.

CB0OOIHO oOmepupoBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO; MPUMEHATH HEO0OXOIuMbIe
(GbopMyIIbI 17151 pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB.

CB000/IHO OMEpUPOBATh MOHATUSAMH: CUCTEMA M COBOKYITHOCTh YPaBHEHMH M HEPABEHCTB; PAaBHOCHUIIb-
HbIE CUCTEMBI U CUCTEMBI-CIIEJICTBUS; HAXOAUTh PEIICHUS CUCTEMBI U COBOKYIHOCTEH pallMOHAJIbHBIX,
UppalMOHANIBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUUECKUX YPaBHEHUIN 1 HEPABEHCTB.

Pemiate panmoHanbHble, HppalMoOHaIbHbIC, TOKA3aTENbHBIC, JIOTapU(PMUUIECKHE U TPUTOHOMETPUYECKHE
YpaBHEHMSI U HEPABEHCTBA, COJEPIKALIUE MOIYJIN U ITapaMETPHI.

[IpumensTh rpaduueckre METOIbI AJIs PEeLUICHUS] YpaBHEHHIM U HEPAaBEHCTB, a TAak)Ke 3ajiayu C rapamerT-
pamu.

MonenupoBaTh peajnbHble CUTyallMH Ha S3bIKE alNreOpbl, COCTABIATh BHIPAXKEHUS, ypaBHEHUS, HEPABEH-
CTBa M UX CHCTEMBI 110 YCIOBHIO 33J1a4M, UCCIEA0BATh MOCTPOCHHBIE MOJENH C UCIOJIb30BAHUEM alllla-
paTa anreOpbl, MHTEPIPETUPOBATD MOJIYUYEHHBIH pe3yNbTar.

DYyHKUMH U TPapuKu

Crpouth rpaduKi KOMITO3UIUHU (DYHKIUI C ITOMOIIBIO SJIEMEHTAPHOTO MCCIICOBAHNS U CBOHCTB KOM-
MO3HUIUH JIBYX (QYHKIIHI.

Ctpouth reomeTpuueckue 00pa3bl ypaBHEHHI U HEPABEHCTB HA KOOPAMHATHON TNIOCKOCTH.

CB000IHO OnIepUpPOBATh MOHATUAMU: TPAYUKH TPUTOHOMETPUIECKUX (PYHKIIUI.

[TpumeHATh GpyHKINHU UTT MOAETUPOBAHHS U HCCIIEIOBAHUS PEATBHBIX ITPOIIECCOB.

Havaja MmaTeMaTH4eCKOIo aHAJIN3a

Vcnonp30BaTh IPOU3BOIHYIO IS HCCIe0BaHUs (DYHKIIMM HA MOHOTOHHOCTB M 9KCTPEMYMBI.
HaxonuTes Hanbombliee 1 HAaMMEHbIIIEe 3HAYeHUsT (PYHKIUU HETIPEPHIBHOM Ha OTPE3KeE.

Hcnons30BaTh IPOU3BOAHYIO MU HAXOXKIACHUS HAWIYYILIErO PELICHUs B IPUKIIAIHBIX, B TOM YHUCIE CO-
LAAJIbHO-DKOHOMMYECKUX, 3a7a4ax, I ONpPEACIICHUs CKOPOCTH M YCKOPEHMs IIpolecca, 3aJaHHOIO
dhopmymoit wim rpaguKoM.

CB00OOHO omepupoBaTh MOHATUSAMH: MEPBOOOpa3Hasi, ONpeNeNEHHBId MHTErpasl; HaXOAUTh MEPBO0O-
pa3HbIe 3JIEMEHTapHBIX (GYHKIUH U BBIUMCIATH HHTErpal o ¢popmyie Herorona—JleiiOHuma.
HaxoauTe miomanu miockux Guryp 1 00bEMbI T ¢ OMOILBIO HHTErpasa.

Hmetb mpencTaBieHne O MaTeMaTHYeCKOM MOJIETUPOBAaHMM Ha MpHUMEpe COCTaBiIeHUS TuddepeHIu-
QJIIbHBIX YPAaBHECHUM.

Pemate npuknanHele 3aaud, B TOM YHCJIE COLMAIbHO-?)KOHOMMYECKOIO U (PM3UYECKOTO Xapakrepa,
CPEIACTBAaMHU MaTEMAaTUYECKOTO AHAIU3A.

COJAEP/KAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHUA)

10 kaacce
Yucyia 1 BEIYUCIEHUSA



Parmonanbheie uncia. OOBIKHOBEHHBIE U JECATUYHbIE APOOH, POLEHTHI, OECKOHEUHbIE TIEPUOIUUECKUE
npobu. [Tpumenenune aApoOeit 1 MPOIEHTOB JJI PEIICHUS TPUKIAAHBIX 33/1a4 U3 PA3IUYHBIX OTpACiIe 3HaHUN 1
peanbHOM KU3HH.

JlelicTBUTENbHBIE YKCa. PalinoHaabHbIe U UppAIMOHAIBHBIC YncIa. ApudMETHIECKUE ONepaliu ¢ Iei-
CTBUTEIIHBIMHU YHCIaMU. MOZy/bh ACHCTBUTEIBLHOTO YHCIA M €ro CBOWCTBa. [IpuOmmKkEHHBIC BBHIYHCICHUS,
MpaBUJjIa OKPYIJIEHUS, IPUKUKA U OLICHKA PE3YJIbTATa BBIYUCICHUH.

Crenenb ¢ 1ensiM nokasareneM. bunom Heprotona. Mcnone3oBanue nmoaxonsmieid popMbl 3amucH aei-
CTBUTEJIBHBIX YMCEN JIJISl PEIICHUs] PAKTUYECKUX 3a7a4 U MPEACTaBICHUS JaHHBIX.

Apudmerndeckuil KOpeHb HaTypalbHOW CTETIEHHU U €r0 CBOICTBA.

CreneHs ¢ pallMOHAIBHBIM I1I0KA3aTeIEM U €€ CBOMCTBA; CTENEHb C JEHCTBUTEIbHBIM ITOKA3aTEIIEM.

Jlorapudm uucna. CoiicTa norapudma. JlecaTuuHble U HATypalbHbIE JOrapu(MBbI.

CuHycC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC U ApKTaHT'€HC YHC-
JIOBOT'O apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NMPeoOpa3oBaHMs. Y paBHEHUE, KOPEHb YpaBHEHUs. PaBHOCHIIbHBIE ypaB-
HEHHUs U ypaBHEHUsA-cieAcTBUsA. HepaBeHCTBO, pellieHne HepaBEeHCTBA.

OcHOBHBIE METOBI PEIICHUS IENbIX U APOOHO-PAIMOHANLHBIX YPaBHEHUN M HEPaBEHCTB. MHOTOUICHBI
OT OJIHOW NepeMeHHOM. JleeHne MHOro4jieHa Ha MHOTO4IEH ¢ ocTtaTKkoM. Teopema besy. MHorouseHsl ¢ 1e-
aeIMU K03 purmentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUM, COIEPIKAIINX CTENCHH U KOPHH.

Uppaumnonanbusie ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS! UPPALIMOHATBHBIX YPABHEHUH.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IBI PEIICHHUS I0KA3aTEIbHbBIX YPABHEHUMN.

IIpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIIMX JIOTAPU(MBIL.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METObI PELICHUS JIOTapU(PMUIECKUX YPaBHEHUH.

OcHoBHbIE TpUroHomerpuyeckue Gopmysl. [IpeodpazoBaHre TPUTOHOMETPUUECKUX BhIpaKeHUH. Pere-
HH€ TPUTOHOMETPUYECKUX YPABHEHUM.

Pemenue cucreM IuHENHBIX ypaBHEeHUH. MaTpulia cucteMsl IMHENHBIX ypaBHeHU. Onpenenurens MaT-
pUILIbl 2X2, €r0 TEOMETPUUYECKUN CMBICI U CBOMCTBA; BBIYMCICHUE €r0 3HAYEHUS, TPUMEHEHUE ONMpPEACTUTENS
JUTSL pEIICHUs] CUCTEMbI JIMHEHHBIX ypaBHEHUM. Pelienne npukiaHbIX 3a/1a4 ¢ MOMOIIbIO CUCTEMbI JTUHEHHBIX
ypaBHeHUH. McciienoBanue mocTpOeHHON MOJENH C TOMOIIBIO MaTPUIL U OIIPEACITUTENCH.

ITocTpoeHHEe MaTeMaTHYECKUX MOJECIECH PEaJbHOW CUTyallud C IIOMOIIbI) YPAaBHEHWM M HEPABEHCTB.
[IpumeHeHne ypaBHEHUN M HEPaBEHCTB K PEHICHUIO MaTeMaTHYECKHUX 3aJad U 3a7ad U3 pa3InyHbIX oOsacTeit
HAyKU U PEAJIbHOU KU3HHU.

DOyHKUMH U TPaPuKu

@yHKIMs, criocoObl 3a1anus GyHkuuu. Bzaumuo obpatHbie pynkunu. Komnosunusa ¢ynkumii. I'padux
dbyHKIMH. DJIeMeHTapHbIe TpeoOpa3oBanus rpaduKoB PyHKITUH.

OO6nactp onpeneneHus U MHOXKECTBO 3HaueHU GyHkuuu. Hymu ¢ynkiuu. [IpoMexyTKu 3HaAKOMOCTOSH-
ctBa. YétHble n HeuéTHble QyHknuu. [leprnonnueckne ¢pynknuu. [IpomexyTku MOHOTOHHOCTH (DyHKITMU. Mak-
CUMYMBI 1 MUHUMYMBI (yHKITMK. Hanbounbiiee n HanMeHblIee 3HaueHusl (PYHKITUU Ha IPOMEKYTKE.

Jlunelinas, kBaapaTuyHasi U APOOHO-TMHEWHAs (QYHKIHMH. DJIEMEHTApHOE WCCIIEAOBAHUE U TOCTPOCHHUE
UX rpauKOB.

Crenennas GyHKIHS C HATYPAJIbHBIM U 11EJbIM MTOKa3aTeneM. E€ cBolicTBa u rpaduk. CBoiicTBa 1 rpaduk
KOpHS 1-Oi CTETIeHU KaK ()yHKLIUU OOpaTHOM CTENEHH C HATYpAJIbHBIM MTOKa3aTeJIeM.

[TokazaTenpHast u yorapudmudeckas (GpyHKIUH, WX cBOWcTBa M rpaduku. Mcmons3oBanue rpadukoB
(GyHKUIMN 1715 pelieHus: ypaBHEHU.

Tpuronomerpuyeckas OKpYXHOCTb, ONpeAeIeHUe TPUTOHOMETPUUYECKUX (DYHKUIUN YHCIOBOTO apryMeH-
Ta.

OyHKIMOHATbHBIE 3aBUCUMOCTH B PealIbHBIX IpoLeccax U sBIeHUIX. [ papuKu peaabHbIX 3aBUCUMOCTEH.
Hauvana maTeMaTH4ecKoro aHajaim3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUS TIOCIEIOBATEIHHOCTEH. MeToa MaTeMaTH4eCKOW WHIYKITHH.
MOHOTOHHBIE U OTPaHUUYEHHBIE IOCIIEI0BATENbHOCTH. VIcTOpHsS BO3HMKHOBEHHMS MaTEMaTHMUECKOTO aHalIW3a
KaK aHaliu3a 0ECKOHEYHO MaJlbIX.

Apudmerndeckas U reoMeTpuueckas mporpeccuu. beckoHeyHo yObIBaromasi reoMeTpruecKas mporpec-
cusi. CyMMa 0€CKOHEUHO yOBIBAIOIIEH reOMETPUIECKON mporpeccur. JIMHEHHBIH W AKCIIOHCHIIMAILHBIN POCT.
Yucno e. PopMmyina CI0KHBIX IPOLEHTOB. Vcnonb3oBaHUe MpoOrpeccuu JUisl PEIIEHUs] pealbHbIX 3a1ad IpH-
KJIaTHOTO XapaKTepa.



HenpepoiBable QyHKIIMM ¥ UX cBoWcTBa. Touku paspeiBa. AcUMNOTOTH rpadukoB (yHkiuil. CBoiicTBa
(yHKIMI HEMPEPBIBHBIX HA OTpe3Ke. MeTol MHTEpBAJIOB JIJIsl PEIICHUsT HEpaBeHCTB. [IpuMeHeHrne CBOMCTB He-
MPEPBIBHBIX (DYHKIUH [T pelIeHns 3a1au.

[TepBas u BTOpas nmpousBoaHble GyHKIHH. OnpeneneHre, reOMeTpUIECKU U (GU3UISCKUNA CMBICI TTPOU3-
BOJIHOM. YpaBHEHHE KacaTeIbHOH K rpaduKy (yHKINU.

[IpousBoaHbie 3neMeHTapHbIX QyHKuMiA. [Ipon3BoiHAs CyMMBI, IPOU3BEACHHUSI, YACTHOTO U KOMIIO3UIIMH
GyHKIMHA.

MHoxkecTBa M JTOTHKA

MHO0€ecTBO, ONEpaluy HaJl MHOKECTBAMHU U UX cBoiicTBa. Jlnarpammsl Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'0 anmapara JJis ONHUCAHMS PEAIbHBIX IPOLIECCOB U SIBJICHUM, IPU PELICHUM 33134
U3 APYrux y4yeOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBONCTBO MaTeMaTHUYEeCKOr0 00BEKTa, CIEICTBUE, JOKA3aTEIbCTBO, PABHOCUIIb-
HbIE YpPaBHEHUS.

11 kuace

Yuciia v BBIYMCTICHUSA

Harypanbubie u nenbie uncna. [Ilpumenenne npuszHakoB aenumoctu uensix uncen, HOJ u HOK, ocrat-
KOB 10 MOAYJIO, alropuTMa EBKIIMaa 11 penieHus 3a/1a4 B LENbIX YACIIax.

KomrnekcHbie uncna. AnreOpandeckas U TPUTOHOMETpUYecKas (pOpMbl 3alKUCH KOMIUIEKCHOTO YHCIA.
ApudmeTrnueckue onepaluny ¢ KOMIUIEKCHBIMU 4uciiaMu. M300pakeHne KOMITJIEKCHBIX YHCeNl Ha KOOpAMHAT-
HOM mockocTH. @opmyna Myaspa. KopHu 7-0il cTeneHrn u3 KOMIUIEKCHOTO 4ucia. [I[puMeHeHne KOMILIEKC-
HBIX YHMCEN 7S petieHus] PU3NYECKUX U T€OMETPUUYECKUX 3a/1ad.

YpaBHeHUS M HEPABEHCTBA

Cucrema M COBOKYITHOCTh YPABHEHUN M HEPaBEHCTB. PAaBHOCWIIBHBIE CHUCTEMBI M CHCTEMBI-CIEACTBUS.
PaBHOCHIIbHBIE HEPABEHCTBA.

OT6Op KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHHUHM C MOMOIIBIO TPUTOHOMETPUYECKON OKpyKHOCTH. Pe-
LIEHUE TPUTOHOMETPUUECKUX HEPABEHCTB.

OCHOBHBIE METObI PELICHUS TOKA3aTENbHbBIX U JIOrapu(MUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pELICHUS UPPAIIMOHAILHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIIEHNs CUCTEM M COBOKYITHOCTEH PALIMOHAJIBHBIX, HPPALMOHAIBHBIX, TOKA3aTENb-
HBIX ¥ JIOTApU(MUIECKUX YPABHECHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.

[IpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHUIO0 MAaTEeMAaTHYECKUX 3a/1ad U 3aJlay U3 pa3iiny-
HBIX 00JacTel HayKH U peasbHOM JKU3HU, HHTEPIIPETALUs [TOJIyYeHHBIX PEe3yIbTaTOB.

DYyHKUMH U TPapuKu

I'paduk xomnosunuu GyHkiui. ['eomerpudeckue oOpa3bl ypaBHEHHM W HEPABEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIIMU, UX CBOMCTBA U TpadUKH.

I'paduueckue MeTObI pelIeHusl ypaBHEHUI 1 HepaBeHCTB. [ paduueckue MEeTObl pelIeHus 3a1ay ¢ ma-
pameTrpamu.

Hcnonb3oBanue rpadukoB QpyHKIMIA A KCCIEIOBAHUS MPOIIECCOB M 3aBHCUMOCTEH, KOTOPBhIE BOSHUKA-
10T IIPU PEIICHUH 3a]a4 U3 IPYIUX y4eOHBIX MPEAMETOB U pealbHON KU3HU.

Hauvana maTeMaTH4ecKoro aHajam3a

[IpuMeHeHne MPOM3BOIHON K MCCIENOBaHMIO (YHKIIMI HA MOHOTOHHOCTh U dKCTpeMyMbl. Haxoxkaenue
HauOOJBIIETO U HAUMEHBIIIETO 3HAYCHUI HEMPEPHIBHOW (PYHKIIMK HA OTPE3KE.

[IpuMeHeHne MpOU3BOAHON JIJIsl HAXOXKIACHUS HAWIYYIIEro pelieHusl B MPUKIAAHBIX 3a1adax, A ompe-
JIeNIeHUsI CKOPOCTH M YCKOPEHUS TIPOIIecca, 3aJaHHOTO (OPMYIION UITH TPauKOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO NepBoOOpa3HbIX. [lepBooOpa3Hbie anemMeHTapHbIX QyHKIHM. [Ipa-
BUJIA HAXOXKJICHUS TIEPBOOOPA3HBIX.

Huterpan. ['eoMmerpudeckuii cMbICa HMHTETpana. BerauciaeHue ompenenéHHOro MHTErpaia mo (opmyse
Herorona—JleitOuuma.

[Ipumenenue nHTerpana s HaxoXKACHUS MJI0IAAeH MIO0CKUX GUryp 1 00bEMOB r€OMETPUUECKHX TEJI.

[Tpumeps! perenuit quddepeHnnaIbHbIX ypaBHEHHH. MaTeMaTH4ecKoe MOACTUPOBAHNUE PeabHBIX MPO-
1IeCCOB C TOMOIIBI0 TH(depeHITnaTbHbIX YPaBHEHUH.



TEMATHYECKOE IUDIAHUPOBAHUE YYEBHOI'O KYPCA
(IT0 TOJAM OBYYEHMSI)

10 xaacc (140 yacoB)

Ha3Banue pa3nena
(K0JIM4YeCcTBO Ya-
COB)

OcHOBHOE cojep:kaHHe pa3jaesa
(TeMbI)

OcHoOBHbIE BHMABbI JeSITEJIbHOCTH 00y4a-
IOIIMXCS

MHokecTBO JeH-
CTBUTEJIHHBIX YH-
cell.

Mmuorouiensl. Pa-
LHOHAJbHBIE YpaB-
HEHHUsI 1 HEPABEH-
crBa. CucTEMBI JIU-
HEWHBIX ypaBHE-
HUH

(28 1)

MHOXeCcTBO, Olepanuyd HajJ MHOXe-
CTBAMU U MX CBOWCTBa. [[narpamMmbl
Olinepa—BenHna. [Ipumenenue teope-
THUKO-MHOKECTBEHHOI'O arapara s
penieHus 3aay.

Pammonansaple umciia. OOBIKHOBEH-
HBIC U JIECATUYHBIE POOH, TPOIIECHTHI,
OCCKOHEYHBIC MEPUOIUICCKHE TPOOH.
[Ipumenenune napobeil M MPOIEHTOB
JUISL pEeLIEHUs TPUKIIAIHbIX 3a/1a4.
JeiicTBuTenbHble uncna. PanuoHans-
HbIE W HppallMOHAIBHBIE YHCIIA.
Apudmerndeckue omnepanuu C Aei-
CTBUTEIBHBIMU  4uciaamMu. Moayib
JNEWCTBUTEIBHOIO YHMCIIAa U €r0 CBOW-
ctBa. [IpuOnuxkEHHbBIE BBIYHUCICHUS,
MpaBujia OKPYIJICHUS, NTPUKUIKA U
OLICHKA PE3YJIbTaTa BBIYNCICHUM.
OCHOBHBIE METOJIbI PEIICHUS LENbIX U
IpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB. MHOIOWIEHbl OT OJHOU
nepeMeHHou. JleineHue MHOrodjieHa
Ha MHOTOWIEH C OCTaTKoM. Teopema
be3y. MHorousieHbl ¢ meabIMU KOd(-
¢unmentamu. Teopema Buera.
Pemenue cucrem IMHEHHBIX ypaBHE-
HUI1. MaTpula cucTemMbl JIMHERHBIX
ypaBHeHUH. OnpenenuTesib MaTPUIbI
2x2, ero TeOMETPUYECKUI CMBICT U
CBOMCTBA; BBIYUCIICHUE €T0 3HAYECHNS;
MIPUMEHEHUE ONPEACTUTENS IS pe-
LICHUSI CUCTEMBI JINHEMHBIX ypaBHE-
HUI. PemieHne npukiagHbIX 3a1a4 ¢
ITOMOILIBIO CUCTEMBI JINHEWHBIX ypaB-
HEHUI

Hcnosb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapar JIJs OIMCaHUs X0/1a PEIICHHs MaTeMa-
TUYECKHX 3a/1a4, a TAKXKE PEAIbHBIX MPOILECCOB
U SBJICHUU.

OnepupoBaTh NOHATUSIMHU: PALIMOHATIEHOE
YHUCII0, OECKOHEYHAS TIEPUOIUYECKas TPOOb,
MPOLIEHTHI; UPPAILIMOHATIBHOE U ACHUCTBUTEb-
HOE€ YHCII0; MOYJb IEUCTBUTEIBHOTO YHACIA;
HCNOJb30BATH 3TU MOHATHUS MIPU IPOBEICHUN
pacCyXJI€HUM U I0Ka3aTeIbCTB, IPUMEHSATH
JpoOH U IPOLIEHTHI IS PEIICHUS TIPUKIIATHBIX
3a7a4 U3 Pa3JIMYHbIX OTpaciiel 3HaHUM U pe-
AJbHOM KU3HMU.

Hcnonb3oBath npuOInKEHHBIE BBIYUCICHHUS,
MpaBUjia OKPYIJICHUS, TPUKUJKY U OIIEHKY pe-
3yJbTaTa BBIYUCICHUMN.

IIpuMeHSATH pa3iMuHbIe METObI PEIICHUS pa-
LIMOHAIBHBIX U JIPOOHO-pAallMOHAIBHBIX YpaB-
HEHHUI; a TaKKe METOJl UHTEPBAJIOB JIJisl pellie-
HUsI HEPABEHCTB.

OnepupoBaTh NOHATUSIMH: MHOTOUJIEH OT
OJIHOM MEPEMEHHOM, €r0 KOPHU; NPUMEHSATh
JIeJICHNEe MHOTO4JIEHAa HA MHOTOWIEH C OCTaT-
KoM, Teopemy besy u teopemy Buera s pe-
LICHUS 3a/1a4.

OnepupoBaTh NMOHATUSIMM: CHUCTEMA JIMHEU-
HBIX YpaBHEHUH, MaTpHUIla, ONPEIETUTENb MAT-
PHULBL.

Hcnonb3oBarh cBoOiicTBa ompenenutens 2x2
JUISL BBIYMCIICHHUSI €r0 3HA4YEHHS, NMPUMEHATH
OMPENETUTENH JIsl PEUICHUsI CUCTEMbI JIMHEH-
HBIX YpaBHEHHUI.

MogaeanpoBaTh peaibHble CUTYallUU C TTOMO-
IIbI0 CUCTEMBI JIMHENHBIX YPaBHEHUH, HCCJIe-
A0BATh TOCTPOEHHBIE MOJIETU C TOMOIUIBIO
MaTpull ¥ ONPEEIUTENICH, HHTEPIPETHPO-
BaTh [TOJIYYEHHBIN pe3yabTarT

DyYHKIUY U Tpa-
¢uku. CreneHHas
GYHKIHS C IETTBIM
MoKa3areneM

(12 9)

OyHKIUA, CTIOCOOBI 3a1aHus (PYHKITUH.

B3aumnuo obparubie ¢pynkimuu. Komro-
surst GyHkuuid. ['paduk Gyakmm.
DneMeHTapHbIe TPeoOpa30BaHUs Ipa-
(hUKOB HYHKIIHMA.

OO6nacTp ornpeeneHuss 1 MHOKECTBO
3HaueHnit pynknuu. Hynn Gysakmmm.
[IpoMexxyTKH 3HAKOIOCTOSHCTBA. YET-
Hble U Heu€THble pyHKuuu. [lepuoau-
yeckue pyHKuuu. IIpoMexyTKu MOHO-
TOHHOCTU GYHKIIMU. MakcUMyMBbI U
MUHUMYMBI GyHKInd. HanGonpmee n

OnepupoBaTh NOHATHAMM: (QYHKIIHUS, CIIOCO-
ObI 3a1aHUS (PYHKIIUH; B3aMMHO OOpaTHbIE
GbyHKIMHM, KOMIO3UIUS QYHKIHHI, rpaduk
¢byHKIMH, 00J1aCTh OMPENIEIECHUS U MHOKECTBO
3HAYCHHUH (PYHKIINU, HYIU (PYHKITUHU, TIPOME-
’KYTKHU 3HAKOTIOCTOSTHCTBA; JIMHEHHAas, KBaJ(pa-
THYHasA, IPOOHO-TMHEWHAS U CTETIeHHAs (PyHK-
U,

BbINOJHATHL 3JIeMEHTapHbIE TPEoOpa30BaHUS
rpaduKoB QyHKIHI.

3HaTBh U yMeTh 10Ka3bIBATh YETHOCTh HIIH
HEYETHOCTh (PYHKITUH, NEPUOTUIHOCTD (DYHK-




HauMEHbIIIee 3HaUeHUE (PYHKIIMH Ha
MPOMEKYTKE.

Jluneitnas, kBajpaTU4Has WU APOOHO-
nuHeWHas (QYHKOUH. DJIEMEHTapHOE
UCCIIEIOBAaHNE W TOCTPOCHHE Trpadu-
KOB 3TUX ()YHKIIHA.

Cremnenp ¢ LENbIM IOKa3areiaeM. bu-
HOM HrioTOHA.

CrenenHast (GyHKIUS C HATYpaJbHBIM
U 1IeJbIM IToKa3aTeiaeM. EE cBolicTBa U

rpaduk

WU, HAXOAUTH [TPOMEXKYTKH MOHOTOHHOCTH
(GYHKIIMHM, MAKCUMYMBI I MUHUMYMBI (DYHK-
[IM1, HAaHOOJIbIIIee U HAUMEHBIIIEE 3HAUCHUE
(GyHKIIMH Ha TIPOMEXKYTKE.

®opmyaMpoOBaTh U MIIOCTPUPOBATH rpa-
(uyecku cBoiicTBa TUHEHNHOM, KBaIPaATUUHOM,
ApOOHO-TMHEHHON M CTEMEHHOM ()YHKITHIA.
Boipaxkatb GopMysaMu 3aBUCUMOCTA MEXIY
BEJIMYMHAMU.

3HaTh onpeje/ieHNe U CBOWCTBA CTEIICHU C
I[eJTBIM TIOKa3aTeNIeM; TOAXO0IAITYy0 (popmy 3a-
MUCH JICUCTBUTENBHBIX YUCEI I PEIICHUs
MPAKTUYECKHUX 3a/1a4 U NPEJICTABJICHUS TAaHHBIX

Apudmernueckuit
KOpEHb n-OU CTe-
nenu. Upparmo-
HaJIbHBIE ypaBHE-
HUS

Apudmerrndeckuii KOpeHb HATypaib-
HOW CTENEHU U €ro CBOMCTBA.
[IpeoOpa3oBaHus YHCIOBBIX BBIpa)Ke-
HUM, COIEPKAIIUX CTETIEHU U KOPHHU.
Uppaunonanbueie  ypaBHeHus. Oc-

®opmyIMpOBaTh, 3alMCHIBATH B CHMBOJIU-
yecko ¢opMe U HCHOJIB30BaTh CBOMCTBA
KOpHSI 7-0M CTeneHu Ajs MpeoOpa3oBaHUs BbI-
paXXEHUMN.

Haxoaurth pemieHMsi HppalMOHAIBHBIX ypaB-

(18 9) HOBHBIE METOJABl PEIICHUS HUPpALMO- | HEHUI C MOMOUIbI0 PAaBHOCHUJIBHBIX MEPEXO/I0B
HAJIbHBIX ypaBHEHUU. PaBHOCHWIIBHBIC | MM OCYILIECTBIISIS MPOBEPKY KOPHEH.
Nepexobl B peHIeHuH uppaiuoHaib- | CTpouTh rpaduk QyHKIUN KOPHS 1-0H cTere-
HBIX YPaBHEHUM. HU Kak oOpaTHOM sl (pyHKIMM CTENEeHH C
CpoiicTBa U rpaduk KOpHS n-OM CTe- | HaTypaJbHbIM IOKa3aTeleM
MeHU KaK (yHKIIUKU OOpaTHOM CTENEeHU
C HATypaJbHBIM MOKa3aTeJIeM

[TokazarenbHas Crenenp ¢ panMOHalbHBIM IOKa3are- | POpMyJHPOBATH OIpeAeleHHe CTEINEHU C

¢ynkuus. Ilokaza-

JIEM U €€ CBOUCTBA.

pallnOHAJIbHBIM ITOKA3aTCIICM.

TenbHble  ypaBHe- | [loka3atenbHas QyHkuus, e€ cBoiicTBa | BeimonHsATh mpeoOpa3oBaHUs YHCIOBBIX BbI-
HUS u Tpaduk. Mcnonp3oBaHue rpaduka | paxxeHUl, coaepKamux CTeIEeH! ¢ palioHallb-
(10 v) GyHKIUU 1715 penIeHUs] ypaBHEHHI. HBIM [MOKa3aTeseM.
IlokazarenbHble ypaBHeHMs. OcHOB- | Mcnoab3oBaTh nM(ppOBbIe pecypchl AJs M0-
HbIE METO/IbI pEIICHUSI TIOKA3aTEeNbHBIX | CTPOCHUS rpaduKka MoKa3aTeIbHON QYHKINH U
YPaBHEHUU n3y4yeHus e€ CBOUCTB.
HaxoauTthb peleHus nokasaTelbHbIX ypaBHe-
HUM
Jlorapudpmuueckas | Jlorapudm uncna. Coiicta norapud- | laBaTh onpeaenenue jorapupma yucna; jie-
¢bynkmus. Jlora- Ma. JlecaTuuHbIE U HaTypajbHbIE JIOTa- | CITUYHOTO U HaTypajibHOoro jJorapudma. Ue-
pudpmHuUecKue pudmsl. [Ipeobpa3zoBaHue BbIpaKEHHH, | M0JIB30BAaTh CBOMCTBA JIOrapu(hMOB IS 1pe-
ypaBHEHUS coJiepKaIIux Jorapu@Mel. 00pa3oBaHMs JIOTApUPMUIECKUX BBIPAKCHUM.
(18 9) Jlorapudmuueckas pyHkuus, e€ cBoi- | CTponTh rpaduk gorapupmMudeckoin GyHKIHHI
ctBa u rpaduk. Mcronp3zoBanue rpa- Kak 00paTHOM K MOKa3aTeIbHOU 1 UCITOb30-
¢uka GyHKIUU A7 pelIeHHs ypaBHE- | BaTh CBOMCTBA JorapupMUUecKoi GpyHKINH
HUH. JUISL pelieHus 3a1ay.
Jlorapudmuaeckue ypaBaenus. Oc- Haxoauthb pemnieHus jgorapuMUYECKUX ypaB-
HOBHBIE METO/IbI PEIICHUs JIorapud- HEHUI C MOMOIIBI0 PAaBHOCHJIBHBIX IEPEXO/I0B
MHYECKUX YpaBHEHUH. PaBHOCUIIbHBIE | WJIM OCYIIECTBIISAA MPOBEPKY KOPHEH
nepexobl B pelieHuH Jorapupmuye-
CKMX YPaBHEHUU.
Tpuronomerpuue- | CuHyc, KOCUHYC, TAHT€HC M KOTaH- JlaBaTh onpeaesneHus CHHyca, KOCUHYyca, TaH-
CKHE€ BBIPQXEHUS H| F€HC YUCIIOBOTO apryMeHTa. ApKCH- reHCca M KOTaHIe€HCa YUCIOBOTO apryMeHTa; a
ypaBHEHUS HYC, apKKOCHUHYC U apKTaHT'€HC YHC- Tak)Ke apKCHHYCa, apKKOCUHYCa U apKTaHTeHca
(22 ) JIOBOT'O apryMeHTa. 4YHUCIIa.

Tpuronomerpudeckas OKpyKHOCTb,
OIpeeIEHUE TPUTOHOMETPUUECKHUX
(GyHKIUI YKCIOBOrO apryMeHTa.
OCHOBHBIE TPUTOHOMETPUYECKUE

IIpuMeHATH OCHOBHBIE TPUTOHOMETPUYECKHUE
dopmynbl Ui peoOpa3oBaHUS TPUTOHOMET-
PUYECKUX BBIPAXKEHUI.

IIpuMensiTh HOpMyIBI TPUTOHOMETPUHU JUIS




¢dopmysl. [IpeobpazoBanue Tpuro-
HOMETPHUYECKUX BbIpaykeHU. Pere-
HUE TPUTOHOMETPUYECKUX YPAaBHEHUN

peliCHUd OCHOBHBIX THIIOB TPUTOHOMCECTPUYC-
CKMX YpaBHEHUU

IlocnenoBarennHO-
CTH ¥ TIPOTPECCUH
(10 9)

[TocnenoBarenbHOCTH, CIIOCOOKI 3a/1a-
HUA IIOCJIE0BaTEIbHOCTEN. MeTon
MaTeMaTU4eCKON MHIYKIMU. MoHO-
TOHHBIE U OTPAHUYEHHBIE TIOCIIEI0BA-
TenbHOCTU. McTopus ananmu3a Gecko-
HEYHO MAJIbIX.

Apudmernueckas U reomerpuyeckas
IIPOrPECCUM.

beckoneuno yObIBaromasi reoMeTpu-
yeckas mnporpeccus. Cymma Oecko-
HEYHO YOBIBAIOIIEH T'€OMETPUUYECKOMN
nporpeccuu. JIMHEWHBIM U IKCIOHEH-
HHAIBHBIN pocT. Yuco e.

@opMyna CIOXKHBIX HpoueHTOB. Mc-
MIOJIb30BAHHUE MPOTPECCUU I pellie-
HUS pealbHBIX 3aJ]ad MPUKIATHOTO
XapakTepa

OnepupoBarh NOHATHSIMH: I10CJIEI0BATENb-
HOCTb, CIOCOOBI 3aJaHMs IOCJIEI0BATENbHO-
CTEH; MOHOTOHHBIE U OTPaHUUYEHHBIE MOCIIE0-
BaTEJIbHOCTH; MCCJIEA0BATD I10CIEI0BATEIBHO-
CTH Ha MOHOTOHHOCTb Y OTPaHUYEHHOCTb.
[Tomyuats npencraBieHne 00 OCHOBHBIX HEAX
aHayn3a OECKOHEUHO MaJIbIX.

JlaBaThb omnpeaeeHHe apuPMETHYECKOH H
reOMETPHUECKON ITPOrpeccuu.

Jloka3pIBaTh CBOWCTBA apuU(METHUECKOW H
reOMETPUUECKON MPOrpeccuy, HAXOOUTh CyM-
My WIEHOB IIPOIPECCUH, A TAKKE CyMMYy uJle-
HOB 0€CKOHEUHO YOBIBAIOIICH T€OMETPUUECKOMN
IIPOrPECCUHU.

Hcnoab3oBaTh Nporpeccuu Ui pelieHus 3a-
Jja4d IPUKIIAIHOTO XapakKTep.

IIpuMeHsiTE (QOPMYILy CIIOKHBIX IPOLIEHTOB
JUIs pELLICHUs 3a]a4 U3 peaJIbHOM MPAKTUKU

HenpepsiBHble

¢byakuun.  [Ipous-
BOJHAas

HenpepbiBHble (QYHKIIMM U MX CBOK-
ctBa. Touka pa3peiBa. ACHMIOTOTHI
rpadukoB ¢pynkuuid. CBoiicTBa pyHK-

OnepupoBaTh MOHATUAMM: (QYHKIUS HEIpe-
pBIBHAs Ha OTpe3Ke, TOYKa pa3pbiBa (PyHKIHH,
acuMIiTora rpaduxa QyHKIUH.

o000mIeHne,  CHu-
cTeMaTH3alys 3Ha-
Hui (2 1)

Hayvaj MaTremaTtudeckoro amammsa 10
Knacca, o00OIIeHne W CHCTeMaTH3a-
U 3HAHUU

(20 v) 1M HempepbIBHBIX Ha oTpe3ke. Meton | [IpuMeHATh CBOWCTBa HENPEPHIBHBIX (PYHK-
WHTEPBAJIOB I pEIICHHs Hepa- | UM IS pelieHus 3a1au.
BeHCTB. [IpumeHenue cBoiicTB Henpe- | OnepupoBaTh NOHATHAMM: II€pBasi U BTOpas
PBIBHBIX (GYHKIMM A pelieHusi 3a- | Mpou3BOJHBIE (YHKIUHU; TOHMMATh (u3nye-
Jay. CKMM U T€OMETPUYECKHUM CMBICI IIPOU3BOIHOM;
[lepBas u BTOpas npoU3BOIAHBIE 3alUChIBaTh YPABHEHHE KAaCaTEIbHOM.
¢ynkuuu. OnpeneneHue, reoMeTpu- BbruncasaTe NpouU3BOIHBIE CYMMBI, IIPOU3BE-
YECKUHA U (PU3NUYECKHUIA CMBICH MPOU3- | JIEHHUS, YACTHOTO M CIIOKHOU (PYHKITHH.
BOJHOM. YpaBHEHUE KacaTEIbHOU K M3yyaTh npou3BOJHBIC IEMEHTAPHBIX (YHK-
rpaduky G yHKIIH. 10708
[Tpou3BonHbIe aeMeHTapHbIX GyHK- | Mcmoab30BaTh reoMeTpuuecKkuil U Qusude-
umii. [Tpon3BoiHast CyMMBI, IPOU3BE- | CKUH CMBICIT MTPOU3BOAHON JIJI PELICHHS 3a/1a4
JI€HUS1, YaCTHOT'O ¥ KOMIIO3UILIUU
byHKIMI

[ToBTOpEHME, OcHoBHble TTOHATHS Kypca anredpsl U | [IppMeHATH OCHOBHBIE MOHATHUS Kypca anreo-

pBl U Hauajl MaTEeMaTHYeCKOTro aHalu3a IS
pellIeHns 3a/1a4y U3 peaibHOM KU3HU U JAPYTUX
LIKOJBHBIX MPEAMETOB

11 xaacc (140 ya

COB)

Ha3Banue pa3aena
(KoJIM4YecTBO  4a-
COB)

OcHoBHoOe conep:kaHHue pa3jesa
(TembI)

OcHoBHbIE BHABI JeSITEJILHOCTH 00y4aro-
IUXcH

HUccaenosanue
¢yHKIMiH ¢ TIOMO-
1IbI0 TPOU3BOIHOM
(24 )

[IpumeneHnne npou3BOJHOM K HCCIIe-
JOBaHUIO (YHKIMI HAa MOHOTOH-
HOCTb M JKCTpeMyMmbl. HaxoxneHnue
HauOOJBIIET0O U HAWMEHBIIETO 3Ha-
YeHHs] HENPEepbIBHOM (QYHKIUH Ha
OTpE3KE.

[Ipumenenne  MmpPOU3BOTHOM ISt
HaxO0XJICHUSI HAWIYYILIETO pPELICHUS

B MPUKIAIHBIX 3a7adax, s Ompe-

Crtpourtpb rpaduk KOMNO3UIUHA (PYHKIUI C TMO-
MOLIbIO  3JEMEHTApHOTO  HCCIENOBaHHUA U
CBOMCTB KOMITO3UIIHH.

CTpouts reomerpuueckre o0pas3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPAMHATHOMN TIOCKOCTH.
Hcnoab30BaTh NMPOM3BOAHYIO ISl MCCIIENOBA-
HUS QYHKIIMA HA MOHOTOHHOCTb U 3KCTPEMYMBI;
HAXOAUTH HauOOJbIlIee M HaWMEHBIIIee 3Haue-
HUsl QYHKIIMU HETIPEPHIBHOM HA OTPE3KE;




JEeNICHUsI CKOPOCTH U YCKOPEHHUs
nporecca, 3alaHHOTo HOpMYIIoi nim
rpaduKoMm.

Kommosumust ¢ynknuii. ['eomerpu-
yeckue o0pa3bl ypaBHEHHUH M Hepa-
BEHCTB HAa KOOPJMHATHOM TIOCKOCTH

Crpoutp rpaduku (QyHKIMH Ha OCHOBAHUHU
IPOBEIEHHOIO UCCIIEIOBAHMU.

Hcnoab30BaTh MPOM3BOAHYIO JJISI HAXOXKACHUS
HAWIy4lllero pelleHus] B NPUKIAJHBIX, B TOM
YHCIIe COLMATbHO-DKOHOMUYECKHX, 3aa4ax, A
OIpeIeNIEHUs] CKOPOCTH M YCKOPEHUs Ipoliecca,
3aJaHHOTO (OPMYJION WK rpauKOM.
IHonyyaTrs mnpeacTaBjieHMe O IPUMEHEHUU
IIPOU3BOJHON B PA3JIMUHBIX OTPACIIAX 3HAHUMI

[TepooOpaznast  u
UHTETpall

(12 u)

[TepBooOpasHasi, OCHOBHOE CBOWCTBO
nepBooOpasHbiX.  IlepBooOpasHbie
aneMeHTapHbIX (QyHKIuH. [IpaBumma
HaXO0XKJICHHUS NIEPBOOOPA3HBIX.
HNuterpan. ['eoMeTpuueckuii CMBICIT
uHTerpajsa. Beluucinenue omnpeze-
NEHHOTO WHTerpaja 1o ¢opmyse
Herorona-Jleitoaua.

[IpumeneHne uHTEerpana aas HaXxox-
JeHUS TUIOIIAAEH TIIOCKUX (Quryp u
00BEMOB reOMETPUYECKUX Tell.
[Tpumeps! pemeHuit quddepeHm-
AJbHBIX YPABHEHUI.

OnepupoBaTh NOHATUSIMH: [IEPBOOOpPA3Has U
ornpeneneHHblid uHTerpan. Haxoaursb nepBood-
pa3Hble 3JIEMEHTapHbIX QYHKLIUN U BBIYUCIATH
uHTerpan o popmyne Herorona — JleitOnua.
Haxoautp miomanu miockux Guryp u o0bEMBI
TEJI C TIOMOUIBIO ONPEIeNEHHOI0 HHTErpaa.
3HAKOMHUTBCSA C MAaTEMATUYECKUM MOJIEINPOBa-
HUEeM Ha npumepe nupdepeHIualbHbIX YpaBHe-
HUM.

IoayyaTs mpeacTaBiIeHHE O 3HAYCHUU BBEJIE-
HUS TIOHATHS MHTErpajlia B pa3sBUTHM MaTeMaTu-
K1

I'padpuku TpuroHo-
METpUYECKUX (PYyHK-
uuii. Tpuronomerpu-
YecKHe HEpPaBEHCTBA

(16 1)

Tpuronomerprudeckne QyHKIUH, UX
CBOMCTBA U TpaduKu.

OTO6op KOpHEH TPUTOHOMETpHUYE-
CKUX YpPaBHEHHUH C MOMOIIbIO TPHUTO-
HOMETPUYECKON OKPYXKHOCTH.
PemieHne TpUTOHOMETPUYECKHUX He-
PaBEHCTB

HUcnonb3oBarh HU(ppPoOBBIE pecypehl IS MO-
CTpOEHUS TPaPHUKOB TPUTOHOMETPUUECKUX
(GYHKIIMY U U3YYEHHS UX CBOWCTB.

Pematb TpUrOHOMETPUYECKHE YpaBHEHUSA U
OCYILECTBIISATh OTOOP KOpPHEH C MOMOIIBIO TpU-
TOHOMETPUYECKON OKPYKHOCTH.

[IpumensTe QOpMYyIbl TPUTOHOMETPUH IS
pElIeHHs OCHOBHBIX THIIOB TPUTOHOMETpHUYE-
CKHX HEPABEHCTB.

HUcnoab3oBarh HU(ppoBbIE pecypchl 1S MO-
CTPOEHUS M HCCIeOBaHuUs rpadukoB QyHKIMN

Hppanuonanbusle,
[oKa3aTeabHbIE U JIO-
rapupMHUECKUE HEepa-
BEHCTB (24 1)

OCHOBHBIE METOJIbl pEIIEHUs MOKa-
3aTeJbHBIX U JIOTApUPMUUYECKUX He-
PaBEHCTB.

OcHOBHbBIE METOABI pELICHUS Hppa-
[MOHAJILHBIX HEPABEHCTB.
I'padmyeckue MeToabl pemieHus up-
paIMOHANbHBIX, [OKA3aTeIbHBIX |
JorapuMUUECKUX ypaBHEHUH U He-
PaBEHCTB

IIpuMeHATH CBOMCTBA IOKA3aTEILHOM W JIOTa-
pudmudeckoit QyHKIMH K pemieHUuIo ToKasa-
TENBHBIX U JOTapU(PMHUUECKUX HEPABEHCTB.
O0ocHOBATH PaBHOCHJIBHOCTh NIEPEXOJIOB.
PemaTh vppanuoHanbHble HEPABEHCTBA.
Hcnoan3oBarh rpaduyueckue METOABl U CBOM-
CTBa BXOJSIIUX B YPaBHEHHE WU HEPABEHCTBO
GbyHKIMI 1715 pereHust 3a1a4u

KommnekcHrle yncia
(10 9)

KommiekcHpie uymcia. AnreGpaunde-
CKasi U TpUTOHOMeTpuiecKasi (popmbl
3aMnyucy KOMIUIEKCHOTO YHCHIa.
ApudmMeTnieckre onepanuu ¢ KoM-
MJIEKCHBIMU YHCIIAMHU.

N300paxkeHre KOMIUIEKCHBIX YHUCEI
Ha KOOPJIMHATHOM TJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oit cre-
MIEHU U3 KOMIUIEKCHOT'O YHCIa.
[IpuMeHeHne KOMIUIEKCHBIX YHCEN
UIs peuieHus: (U3HYECKUX U Teo-
METPUYECKHUX 3a]1a4

OnepupoBaTh NOHATHAMH: KOMIUIEKCHOE YHC-
JI0 U MHOYKECTBO KOMIIJIEKCHBIX YHCEIL.
IIpeacTaBasiTh KOMIUIEKCHBIE YHCIIA B aJIreOpa-
MYECKOI U TpuroHoMeTpuieckoit popme. Bol-
NOJHATH apU(PMETHUECKUE ONIepaIK ¢ HUMH.
H300paxkaTh KOMIIJIEKCHBIE UMCIIAa HA KOOPIAHU-
HATHOMU IJIOCKOCTH.

IIpumensTs Gopmyny MyaBpa u nmoxy4arsb
IIPEJICTaBICHUE O KOPHSAX 71-OM CTEIIEHH U3 KOM-
IUIEKCHOTO YHCJIa. 3HAKOMHUTBCS ¢ IpPUMEpaMu
IIPUMEHEHHS] KOMIUIEKCHBIX YHCEN ISl PELICHUS
TreOMETPUUECKUX U (PU3NUECKUX 3a]1au

HarypanbHble u 1ie-
JIBIC YHCJia

HatypanbHble u nensle yucia.
IIpuMeHEeHNe NPU3HAKOB AEITUMOCTU

OnepupoBaTh NOHATHAMM: HATypajIbHOE U Iie-
JI0€ YUCJI0, MHOXECTBO HATypaIbHBIX YUCE.




(10 9)

meneix uncen, HOJI u HOK, ocrat-
KOB TI0 MOJyJIto, anroputMa EBKim-
Jia JUIsl peIlieHusl 3a/1a4 B 1IEJIbIX YHC-
Jax

Hcnosb30BaTh NPU3HAKH JEIMMOCTH LETBIX
yucen; octatku o moayito; HOJl u HOK naty-
paibHBIX yucen; aroput™ EBknuna s peme-
HUS 3a]a4.

3anuceIBaTh HATypajbHBIE YKCIA B PA3JIMYHBIX
MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

CucremMsl panuo-
HAJIBHBIX, UPPALIHO-
HAJILHBIX ITOKa3a-
TENbHBIX U JIOTa-
PUPMHUECKUX ypaB-
HEHHI

(12 9)

CucreMa 1 COBOKYITHOCTh YPaBHEHUU.

PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIECTBHUS.

OCHOBHBIE METOBI PEIIEHUS CUCTEM
U COBOKYITHOCTEW pallMOHAJIbHBIX,
UPPAaLMOHAIBHBIX, IOKA3aTEIbHBIX U
norapu(pMUUECKUX YPaBHEHHIA.
[IpumeHeHne ypaBHEHUMN, CHUCTEM M
HEPABEHCTB K pPEIICHHUI0O MaTeMaTH-
YECKUX 3aJa4 Y 3a7a4 U3 pa3In4HbIX
obyacTeil HayKU U peaJibHOM KHU3HH,
WHTEpIpEeTalysl IOJYy4YEeHHBIX pe-
3yJbTAaTOB

OmnepupoBaTh NOHATUSIMH: CUCTEMA U COBO-
KYITHOCTb YPaBHEHUH U HEPABEHCTB; PEILICHUE
CHUCTEMBI WJIA COBOKYITHOCTH; PABHOCHJIBHBIE
CHUCTEMBI U CUCTEMBI-CIICICTBHS.

HaxoauTs pemieHus cucTeM U COBOKYITHOCTEM
LENIBIX PAlMOHATIbHBIX, NPPALMOHAIIBHBIX, TIOKA-
3aTeNbHBIX U JJOrapu(pMHUUECKUX YPAaBHEHUN U
HEPABEHCTB.

IIpuMeHATH CUCTEMBI YPABHEHUH K PELICHUIO
TEKCTOBBIX 3aJ1a4 U3 pa3IM4YHbIX 00nacTeil 3Ha-
HUU U PeAJIbHOM XKU3HHU; HHTEPIPETHPOBATH
IIOJIyYEHHBIC PEIICHUS.

Hcnoan3oBaTh 1u(ppoBIe peCcypChl

3amauu ¢ napamer-
pamu

PannonanbeHble, HppalMOHAIbHEIE,
MOKa3areabHbIe, JIOTapU(pMUIECKIEe

Bb10upaTh crioco0 perieHus paroHaIbHBIX,
UPPALMOHATIBHBIX, I0KA3aTeIbHBIX, JIOTapU(PMU-

(16 u) U TPUTOHOMETPUYECKUE YPABHEHUS, | YECKUX M TPUTOHOMETPUYECKUX YPaBHEHUH U
HEpaBEHCTBA U CUCTEMBI C TapaMeT- | HEPaBEHCTB, COAEPKAIUX MOYJIN U IapaMeTphl
pamu. IIpumensiTh rpaduyeckue M aHAIUTHYECKUE
ITocTpoeHue u uccieqoBaHuEe MaTe- | METOABI JUIsSl PELIEHHUs YpPaBHEHUH M HEPAaBEHCTB
MaTHYECKUX MOJIENICH peallbHbIX CU- | C TIapaMeTpaMHi, a TaKkKe HcclefoBaHue (PyHK-
TyalMil C TOMOIIBIO YPABHEHUM, CH- | LIMHA METOJaMH MAaTEMATHYECKOI0 aHAIU3A.

CTEM ypaBHEHUI M HEPABEHCTB Cc a- | CTPOUTHL M MCCJIeA0BATh MaTeMaTHYECKUE MO-
pameTrpaMu JIeNTd peajbHBIX CUTYalUi ¢ MOMOIIBIO ypaBHE-
HUI, HEPaBEHCTB U CUCTEM C IapaMeTpamMu
[ToBropenue, 00600- | OCHOBHBIE MOHATUS U METOAbI Kyp- | MoaeJupoBaTh peabHble CUTYalluU Ha S3bIKE
IIEHUE, CHUCTEeMaTH- | ca, 000OLIeHHe W CcHcTeMaTHu3auus | areOpbl, COCTABIATH BEIPAKEHUS, YpaBHEHUS,

3arus 3HaHui (16 9)

3HAHUH

HEPaBEHCTBA U MX CHCTEMBI TI0 YCIIOBHUIO 3aJIauH,
HCCJIEA0BATH MOCTPOCHHBIE MOJIENH C UCTIONb-
30BaHMEM armapara ajareopsl.

IpuMeHsaATs (QYHKUUU IS8 MOJCIHUPOBAHUS U
WCCIICIOBAaHHS PEAJTbHBIX MTPOIECCOB.

Pematn MPUKIIAAHBIC 3a/1a41, B TOM YHCJIC CO-
IUATEHO-DKOHOMHYECKOTO ¥ (PH3HUECKOTO Xa-
pakrTepa, CpelicTBaMHU alreOpbl U MaTeMaTH4e-
CKOT'0 aHaJIN3a




IHoypounoe minanuposanue AJI'EBPA u Hayasia MmaTteMaTnueckoro anajamnsa, 10 kiuacc

No
n/n

Jama

ITnan

‘ Dakm

Tema ypoka

MHo:xecTBO AeficTBUTEJbHBIX YHcesl. MHorouwienbl. PannonaabHble ypaBHeHUs1 H HepaBeHcTBa. Cu-

CTeMbl JIMHEHbIX YPaBHEeHUH - 28 yacoB

MHO03K€eCTBO, ONepalMy HaJl MHOKECTBAMH M UX CBOMCTBA

Huarpammsl Ditnepa - Benna

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOT'O alrapara JJisi pCuICHUA 3a1a4d

PanmonansHbIe Unicia

OOBIKHOBEHHBIE U ICCSITUYHBIC APOOH

IIpouenTsl

beckoHeuHpIe IeproIUIECKre Ipodu

[Tpumenenne qpoOei 1 MPOIEHTOB ISl pEIICHHS TPUKJIAIHBIX 33129

JlelicTBUTENIbHBIC YHCIIA

PaHI/IOHaJ'II)HI)IC W UppallvOHAJIBHBIC YHCJIa

Apudmernueckre onepanum ¢ AHCTBUTEIbHBIMU YHCIAMH

o=l on|un|s|w|r|—

Monyinb TIeMCTBUTEIHHOTO YUCIIA U €r0 CBOMCTBA




13 [TpuGmxEéHHBIC BEIYMCIICHUSI, PABUIIA OKPYTJICHUS
14 IIpuknaka 1 OLICHKa Pe3yJIbTaTa BHIYUCICHUI
15 Koumponvnasa paooma Nel no meme «Payuonanvnsie ypasnenusn u nepa-
sencmea. Cucmemol TUHEIIHBIX YPAGHEHUIL)
16 OCHOBHBIE METObI PEIICHUS LIEIbIX YPABHEHU
17 OCHOBHBIE METO/IbI peIICHUS IPOOHO-pAIIMOHANIBHBIX YpaBHEHHH
18 OCHOBHBIE METO/IbI pEIICHUS LIETBIX U IPOOHO-PAIIIOHAILHBIX HEPABEHCTB
19 MHorouieHsl OT OAHON NepeMEHHOU. [[eeHrne MHOTOUYIeHa Ha MHOTOWIEH C
OCTaTKOM
20 Teopema bezy
21 MHorowieHsl ¢ nensiMu kodddurentamu. Teopema Buera
22 PenieHne cucteM JIMHEWHBIX YPaBHEHUN
23 Marpuiia cucTeMbl TUHEUHBIX YpaBHEHUH
24 Ornpenenurenb MaTpullbl 2X2, €ro TeOMETPUUYECKUM CMBICIT M CBOMCTBA
25 Brrunciienre 3HaueHust OnpeaeanTens
26 IIprmeneHue onpenenuTens sl peIIeHUs CUCTEMbI JIMHEWHBIX YPaBHEHHI
27 PenieHne NpukIIagHbIX 3a1a4 C HOMOLIBIO CUCTEMBI IMHEHHBIX YPABHEHUN
28 Konmponvnaa paooma Ne2 no meme « Mnooscecmeo oeiicmeumenbHvlx Y-
cen. Muozounenwiy
@Oyukuuu U rpadpuxku. CreneHHast QyHKIMS ¢ HeJdbIM OKa3aTesieMm - 12 yacos
1 Cnoco6w1 3amanus pyaknun. Bzanmuao obpatubie pyHkimn. Kommosumms
GyHKINH.
2 I'padux hyakmmu. InemeHTapHbIe TpeoOpa3zoBaHusl rpadUKoB GYHKITANA
3 OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HAUeHUHN (YHKIUN
4 Hymu pysxmun. [TpoMexxyTku 3HAKOMTOCTOSTHCTBA
5 Yérapie n HeuéTHbIe PyHKIMu. [leprnoanyeckue GyHkmmm
6 ITpomexyTKH MOHOTOHHOCTH (PYHKITMH. MaKCUMyMBbl 1 MUHUMYMBI (DYHKITHH
7 Haubonbiiee n HanMeHblee 3HaueHne (QYHKIIUU Ha IPOMEKYTKE
8 JluneliHas ¥ KBagpaTU4Has QYHKUIUHU. DIIEMEHTApHOE UCCIIE0OBAaHUE U Tpa-
buku QyHKIHUHA
9 JpoOHo-nmuHeiHast QyHKIMH. DIeMeHTapHOe HCcCel0BaHue U rPpaduK ITHX
byHKIHHA
10 CreneHn ¢ LeIBIM ITOKa3aTenaeM. buaom HeroTona
11 Crenennas GyHKIHS C HaTypaJbHBIM U LIEJIBIM MoKazateneM. EE€ cBoiicTa u
rpaduk
12 Konumponvnasa paboma No3 no meme « Dynkyuu u cpagpuxuy
Apupmernyeckuii KopeHb n-oii creneHu. UppannonanbHbie ypaBHeHus - 18 yacon
1 Apudmerndeckuii KOpeHb HATypaJIbHOM CTETICHU M €T0 CBOICTBA
2 ITpeoOpa3oBaHusl YUCIOBBIX BBIPAKEHH, COACPIKAIINX CTETICHH
3 BrlHECeHHEe MHOXKHUTENS U3-T10J] 3HAKA KOPHS
4 BHeceHne MHOKUTENS 1O/ 3HAK KOPHSI
5 Cokpaienue 1po0ei, conepKaimx paaruKabl
6 [TpeobOpazoBanre upparmoOHaIbHBIX BEIPAKCHUM
7 IToBTOpenue no reme «ApudMeTHUecKuil KOPEeHb N-HOM CTETICHN
8 Konumponvnasa paooma Ne4 no meme «Apugpmemuueckuii Kopenv n-ou
cmenenu
9 WppannoHaibHbie ypaBHEHUS
10 O6acTh TOMYCTUMBIX 3HAYCHUH UPPAITMOHAIBHOTO YPaBHEHUS
11 OCHOBHBIE METO/Ibl PEILICHUS] HPPALMOHAIBHBIX YpaBHEHUI
12 PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUU UPPALMOHATIbHBIX YPABHEHHI
13 ANTOpPUTM pellIeHUs] UPPallMOHATIbHBIX YPABHEHU
14 PeuieHne nppanOHAIbHBIX YPaBHEHUN
15 Penienue nppanyoHaabHbIX YPaBHEHUMN
16 CBoiicTBa u rpaduk KOpHs n-0il cTeneHn Kak (QYHKIIMU 00paTHON CTETIEHH C




HaTypaJbHBIM ITOKa3aTCJIEM

17 IToBrOpenue no reMme «ppanroHaIbHbIE YPAaBHEHUS
18 Konmponvnasa paooma Ne5 no meme « Uppayuonanvnule ypasgneHus»
Iloka3zatenbHas pyHkuus. IlokasarenbHble ypaBHenus - 10 yacos

1 CTeneHb C pallMOHAJIBHBIM MTOKA3aTeJIeM U €€ CBOMCTBA

2 [TokazaTenpHast GyHKIMS, €€ CBOKCTBA M rpaduK

3 Vcnonp3oBanue rpaduka GyHKIMM 11 pEHICHUs] YPaBHEHUH

4 ITokazarenbHbIE ypaBHEHUS

5 OCHOBHBIE METO/IbI PEILICHNUS TOKA3aTENbHBIX YPAaBHEHUN

6 [TpuBenenne o0enx yacTeil ypaBHEHHs K OTHOMY OCHOBAHHUIO

7 Brinecenne 0011ero MHOKHUTES 32 CKOOKY

8 MeTo]1 3aMeHbI IEPEMEHHON B TOKA3aTENbHBIX YPABHEHUSIX

9 MeTos NOWIEeHHOr o JIeIeHus

10 Konmponvnasa paooma Neb6 no meme «Iloxazamenvnas pynxkyus. Iloxa-
3amenbHble yPAGHEHUA)

Jlorapudpmmuyeckas pynkuus. Jlorapupmuyeckue ypapHenus - 18 yacon

1 Jlorapudm umncna
. OCHOBHBIE METO/IbI PEIIeHUs JOrapu(PMUUECKUX YPaBHEHHIH.

2 CoiicTa norapudma

3 Jecsatrunbie morapudmel

4 HatypanbHbie orapudmsr

5 ITpeoOpazoBaHue BBIpAKEHH, COACPIKAIINX JIOTapU (MBI

6 Jlorapudmudeckas byHknms, €€ cBOWCTBa U rpaduk

7 Vcnonp3oBanue rpaduka GyHKIMM 11 pEIICHUs] YPaBHEHUHN

8 OYHKIMOHATBHO-TPa)UIECKUN METOJI PelIeHNs] YpaBHEHUN

9 Konmponvnasn paooma Ne7 no meme «Jlocapugpmuueckan pynxyusn»

10 Jlorapugmuueckue ypaBHEHUs

11 PaBHOCHIIbHBIC TIEPEXOIbI B PEIICHUH JIOTAPU(PMUUECKUX YPABHCHHUI

12 Pemenue ypaBHeHHUI 110 onpeiesieHUIo Jiorapudma

13 MeTo1 IOTEHIMPOBAHHUS

14 Merto/ BBeZieHHsI HOBOM IEPEMEHHOM

15 Metox norapupmMupoBaHus

16 Ilepexon K HOBOMY OCHOBaHUIO

17 Pemenue norapudmMuyecknx ypaBHEHUN

18 Konumponvnasa paboma No8 no meme «/lozapughmuueckue ypasnenusny

Tpuronomerpuyeckue BbIPa:KeHHsl M YPaABHEHMs - 22 yaca

1 CHHYyC, KOCHHYC YHCIIOBOTO apI'yMEHTa

2 TaHreHc ¥ KOTAHI€HC YUCIIOBOI0 apryMeHTa

3 ApKCHHYC, apKKOCUHYC U ApKTAHTE€HC YUCIIOBOTI'O ApryMEHTAa

4 Tpuronomerpuueckas OKpy>KHOCTb, OIIPEEIECHUE TPUTOHOMETPHUUECKHUX
(G YHKIMI YMCIOBOTO apryMeHTa

5 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

6 DopMyJIbl JBOMHOIO yriia

7 DopmyJIbl TOHUKEHUS CTETICHU

8 DopMyJIbl TOJIOBUHHOTO yria

9 DopmyJibl CYMMbI ApT'YMEHTOB

10 DopMybl CyMMBbI QYHKITHNA

11 DopmyIibl Tpou3BeeHNs QYHKINN

12 IIpeoOpa3zoBanre TPUTOHOMETPUICCKUX BBIPAKEHUM C TTOMOIIIBIO (hOPMYJT

13 Konumponvnasa paboma No9 no meme « Tpuzonomempuueckue eviparxcenusny,

14 Peuienue ypaBHeHuUs COSX = a

15 Pemenue ypaBHeHHS SinX = a

16 Pewienne ypaBHeHui tgx = a, ctgx =a

17 MertoJ 3amMeHbl TEPEMEHHOMN




18

YpaBHEHUs, CBOIAIIUECS K KBaIPATHBIM YPABHEHUAM

19 MeTto/ pa3iioKeHHsI HA MHOKUTENN
20 OJHOPOAHBIE TPUTOHOMETPUYECKUE YPABHEHUS
21 PenieHre TpUroHOMETPUYECKUX YPAaBHEHUM
22 Konumponvnasa paooma Nel0 no meme « Tpuzonomempuueckue Ypaene-
HUA»
IlocaenoBarenbHoCTH M Iporpeccuu - 10 yacos
1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN
2 Merto MaTeMaTUYECKON MHIYKIIUU
3 MOHOTOHHBIE ¥ OTPAaHUYEHHBIE TOCIIETOBATEILHOCTH
4 Apudmernueckasi 1 reoOMeTpUIECcKasi IPOrpecCcuu
5 BbeckoHeuHo yObIBaromasi reoMeTpudecKas mporpeccus
6 CyMMa 0eCKOHEUHO yOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCUH
7 JIMHENHBIN U SKCIIOHEHIMAIBHBIN pocT. Hucio e
8 dopmylia CIIOKHBIX TPOLIECHTOB
9 Hcnonp30BaHre IPOrpeccuu sl pelIeHHs pealbHbIX 3a/1a4 MPUKIATHOTO
Xapaxkrepa
10 Koumponvnasa paooma Nell no meme «llocnedosamenvnocmu u npozpec-
cuuy
HenpepbiBuble pynkuuu. [lpousBoanas - 20 yacos
1 HenpepoiBable pyHKIMU 1 UX cBoiicTBa. Touka paspbiBa
2 AcumnToTsl TpadukoB GyHKIMA. CBOMCTBA (YHKIMI HEMPEPHIBHBIX HA OT-
pe3ke
3 Metoa MHTEPBAJIOB JUIsl pELICHUSI HEPABEHCTB
4 [IpumeHneHne CBONMCTB HENMPEPBHIBHBIX (DYHKIIHMH JIJIs1 peIIeHUs 3a1a4
5 ITepBas u BTOpasi mpoU3BOJAHBIE PYHKIIMH
6 OrnpeziesieHne, reOMETPUUECKUN M (PU3HUECKUI CMBICT TPOU3BOIHOM
7 AJITOPUTM HAXOXIEHUS MPOU3BOTHON
8 Dopmyiiel TudhepeHIIMPOBAHUS
9 [Tpon3BoHas cTeneHHON HYHKIIUH
10 [Tpon3BoAHbIE IIEMEHTAPHBIX (DYHKIMN
11 Brrunciienre npon3BOIHBIX 3JIEMEHTAPHBIX (DYHKITHI
12 IIpousBoaHast cymMmbl GyHKIMN
13 [TpousBoaHas npou3BeAeHUSADYHKIUN
14 [Tpon3BoHas yacTHOTO (QYHKITUNA
15 [Tpon3BoHAasE KOMIIO3UIMH (DYHKITHIA
16 IToHsiTHE M BBIYMCIIEHHE POU3BOIHON N-TO MOPSIKA
17 JuddepennmpoBanue ca0xKHONH QYHKIIUU
18 YpaBHeHHE KacaTeIbHOU K TpaduKy QyHKITUH
19 YpaBHeHUe KacaTelbHON K rpaduKy QYyHKIHH
20 Konumponvnasa paboma Nel2 no meme «Henpepuwienvie pynxyuu. Ilpous-
600OHAA)
IloBTOpEHue, 00001IEHNE, CHCTEMATH3AIlMs 3HAHMIA - 2 yaca
1 PenieHusi TpUroHOMETPUYECKUX YPABHEHUI
2 CucremaTuzanus 3HaHUN




IHoypounoe niianupoBanue AJI'EBPA u Hayajia MmaTemMaTu4eckoro anajausa, 11 kiacc

Ne Hama Tema ypoka
n/n | Ilnan ‘ Dakm
HccaenoBanue pyHKumii ¢ noMobI0 NPpoU3BOIHOM - 24 yaca
1 [ToBropenue. @opmyinsl 1uddhepeHInpoBaHMs
2 [TpaBuna muddepeHnmpoBaHus
3 [TpumeHeHre TpoN3BOIHON K MCCIIEAOBAHHIO (PYHKITMI HA MOHOTOHHOCTD
4 [TpumMeHeHre TpON3BOIHON K UCCIETOBAHHIO (DYHKIMI HA SKCTPEMYMBI
5 DKCTpeMyMbl (QhYHKITMH
6 Brruncienue skcTpeMyMoB QyHKIIMA
7 IIprumeHeHre nporu3BOIHON ISl JOKA3aTEIbCTBA TOK/IECTB U HEPABCHCTB
8 [Toctpoenne rpadukoB QyHKIUI
9 WccnenoBanue GyHKIMK U TOCTPOCHKE rpaduka GyHKITUN
10 CBs13p MeXy TpadukoM GYHKIIUK U TpapUKOM € TPOU3BOAHOU
11 Hauboupiee u HanMeHbIee 3HaUYCHHSI (PYHKITMH HA TIPOMEKYTKE
12 3agaun Ha OTHICKAHWE HAaNOOJBIINX U HAUMEHBINNX 3HAYEHNHN BEINYNH
13 Pemenue 3a1au Ha HaXOXKACHHE HAMOOIBIINX M HANMEHBIITNX 3HAYCHUIN
14 [IpumMeHeHne MPON3BOTHON K UCCIICTOBAHUIO () YHKIIMH
15 Konumponvnaa paboma Nel no meme «HUccnedosanue ghynkyuii ¢ nomo-
WbI0 NPOU3EOOHOIL)
16 [IprMeHeHre nporu3BOHOM ISl HAXO0XKICHUSI HAWITYYIIIErO PENICHUS B IPU-




KJIaJHBIX 3a1adax

17 IIpuMeHeHre NPON3BOHOMN B PELICHUH 3a1a4
18 [IprMmeHeHre nporu3BOIHOM ISl HAXO0XKICHUS HAWITYYIIEro PENICHUS 11
OTIpeJIeNIeHUs] CKOPOCTH Ipoliecca, 3a1aHHoro (opMysIon i rpagukoM
19 [IprMmeHeHre mporu3BOIHOM ISl HAXO0XKICHUS HAWTYYIIErO PENICHUS 11
OTIpeJieNIeHus] YCKOPEHUs Ipolecca, 3aJaHHOro (popmMyioii nim rpadpuxom
20 Kommozurus hyHkimit
21 I"'eomeTpuyeckue 00pa3bl ypaBHEHNUN Ha KOOPAMHATHON TIJIOCKOCTH
22 I'eomerprueckue 06pa3bl HEPABEHCTB HA KOOPIMHATHOM MIOCKOCTH
23 [ToBTOopenue nmo Teme «lccnenoBanne GyHKITUN C TOMOIIBIO MPOU3BOTHOMNY
24 Konmponvnaa pavoma Ne2 no meme «HMccnedoganue ghynxkyuii ¢ nomo-
W10 NPOU3EOOHOI)
IlepBooOpa3Has u uaTerpaJ - 12 yacon
1 [TepBoobOpasnast
2 OCHOBHOE CBOMCTBO MIEPBOOOPA3HBIX
3 IlepBooOpasHble AneMeHTapHBIX (PYHKITHIA
4 [TpaBuia HaX0XACHUS IEPBOOOPAZHBIX
5 Nurterpan. ['eomeTprieckuii CMbICT HHTErpajia
6 Brruucnenue onpeaenéunoro uarerpana no gopmyne Heiotona-Jleitbnuma
7 [IpumeneHnue HHTErpaia Jyisl HaXOXKACHUS TUTOMAACH MIIOCKUX HUryp
8 [Tpumenenne nHTerpana Juisi HAX0XKICHHS 00bEMOB T€OMETPUUCCKUX TET
9 [Tpumeps! pemienuii tuddepeHanTbHbIX YpaBHEHHH
10 MaremMaTrnyeckoe MOACIUPOBAHNE PEATHHBIX ITPOIIECCOB C TTOMOIIBIO T -
(depeHIanbHbIX YpaBHEHHH
11 [ToBTOpenwue mo Teme «IlepBooOpa3Hast u UHTETpaI
12 Koumponvnasa paooma Ne2no meme «llepeooodpaznan u unmezpany
I'padpuxku Tpuronomerpuyeckux pynkuuii. Tpuronomerpuyeckue HepaBeHcTBa - 16 4acoB
1 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
2 CgoiicTBa U rpaduK QYHKIIHH Y = COSX
3 CaoiicTBa u rpaduk QyHKINH y = sinxX
4 I'paduku hynkmmit y = tgx, y = ctgx
5 Pemenre TpUroHOMETPHUYECKUX YPaBHEHUN € TTOMOIIBIO TpadUKOB
6 OT00p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C MMOMOIIBIO rpaduka
7 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUN METOAO0M Iepedopa
8 OT00p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH IBOHHBIM HEPABEHCTBOM
9 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TTIOMOIIBIO TPUTOHOMET-
PHUYECKON OKPYKHOCTH
10 TpuronomeTpuyeckre HEpaBEHCTBA
11 Metobl pelieHue TPUrOHOMETPUYECKUX HEPABEHCTB
12 PenieHre TpUroHOMETPUYECKUX HEPABEHCTB
13 Pemenre TpUroHOMETPUYECKUX HEPABEHCTB TpaduuecKu
14 PenieHre TpUroHOMETPUYECKUX HEPABEHCTB
15 [ToBTOopenwue mo Teme «I paduku TpuroHoMeTpudecKux GyHKIHA. TpUroHo-
METPUYECKHE HEPABEHCTBA
16 Koumponvnasa paooma Ne3no meme «I paghuxku mpuzonomempuueckux
¢ynuxyui. Tpuzonomempuueckue HepaseHcmea)
HppannonajbHble, NOKa3aTeJbHbIE U JIOTapu(MHuYecKre HepaBeHCeTBa - 24 yaca
1 [Ipocreiimme nokasareabHble HEPABEHCTBA
2 CBeJieHNEe OKa3aTeIbHOI0 HEPABEHCTBA K MPOCTEUIIEMY
3 Merto/ BBeZieHUsI HOBOM IEPEMEHHOM
4 PaznoxeHnne Ha MHOXKUTETN
5 CBeJZieHNEe K paBHOCHJIBHON COBOKYITHOCTH
6 Merop panroHanu3anuu (3aMmeHa MHOKHUTEIIEH )
7 I'padnueckue MeTo bl penIeHus TOKa3aTEIbHBIX YPaBHEHUH U HEPABEHCTB




8 [Ipocreiimue norapudmMuuecKre HEpaBeHCTBA
9 Jlorapugmuueckue HepaBeHCTBA, CBOJISAIIMECS K TPOCTEHIIINM
10 Merto/ 3aMeHbl TEPEMEHHOMN
11 Jlorapugmuueckue HepaBeHCTBA, CBOJSIINECS K PAIlMOHAIBHBIM
12 Jlorapudmudeckue HepaBEeHCTBA, COIEPKAIIKE IIEPEMEHHYIO B OCHOBAHHH
Jorapudpma
13 MeTo1 UHTEPBAJIOB
14 I'padpraeckuii MmeToa pemieHus JorapuMUIECKUX YPAaBHEHHUI 1 HEPABEHCTB
15 HppanmonaibHble HEPaBEHCTBA CTaHIAPTHOIO BUA
16 Merton nepexoa K paBHOCHJIbLHON CUCTEME
17 JpoGHo-upparmoHaibHbIe HEPAaBEHCTBA
18 MeTto/1 3aMeHbI IEPEMEHHON
19 WppannoHaibHbie HEPABEHCTBA CMEIIAHHOTO TUIIA
20 WppanmonanpHele jorapuMuyeckre HepaBeHCTBA
21 YMHOXKEHUE Ha CONPKEHHOE
22 Meto HHTEpBAIOB
23 I'paduueckuii MeToN1 penIeHns: HPPalMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
24 Koumponvnasa paooma Nedno meme «HUppayuonanvnsle, nokazamenvHole
U 102apugmuyecKue HepaseHcmea)
Kommuiekcnsble uncia - 10 yacon
1 [ToHsATHE KOMIUIEKCHOTO Yncia
2 Anrebpanueckasi popma 3armuci KOMIUIEKCHOTO YHCIIa
3 ApudmeTnueckre onepanuu ¢ KOMIJIEKCHBIMH YHCIIaMU
4 ApudmeTnueckre onepanuu ¢ KOMIJIEKCHBIMH YHCIIaMU
5 Tpuronomerpuueckas ¢popma 3anucu KOMIJIEKCHOTO YUCIIa
6 N300pakeHne KOMIUICKCHBIX YHCe Ha KOOPIWHATHOM MIOCKOCTH
7 dopmyna Myaspa
8 KopHu n-01 cTeneHn u3 KOMIJIEKCHOTO YuCia
9 [TprMeHeHne KOMIUIEKCHBIX YHCeN JUIsl pelieHus (PU3nUecKuX U reoMeTpuye-
CKHX 3a/1a4
10 Koumponvnasn paooma NeSno meme «Komnnekcuwie uuciaa)
HartypaJabHble u neasie ynciaa - 10 yacos
1 HarypanbHble U 1iesIble Yyncia
2 ITpr3HaK AEIMMOCTH LETbIX YHCEI
3 [IpuMeHeHne nprU3HAKOB JEIMMOCTH LIENbIX YUCEN
4 ITpumenenune HOJ[ m HOK nist penienus 3a1a4 B LEJIbIX YKCIaxX
5 Briuncnenue octaTkoB Mo MOYJIIO JIJISl pEeILICHHUs 3a7a4 B LIEIIbIX YUcIax
6 [IpuMeHeHne 0CTaTKOB 10 MOJYJIIO JJIS PEHICHUS 33]1a4 B IEJIbIX YHCIIaX
7 Anroput™m EBkiunia
8 [Ipumenenune anroput™a EBkinia 1uist pemieHus 3a1a4 B HEIbIX YUCIIAX
9 IToBTOpenue no reme «HaTypasibHbIE U IIETBIE YUCIIA
10 Koumponvnasa paboma Nebno meme «Hamypanvnwie u yenvie uucaa»
CucreMbl pAallHOHAJIbHBIX, MPPAIMOHAIBHBIX IOKA3aTEJIbHBIX U JOTapU(PMHYECKNX YPABHEHH I —
12 yacos
1 Cucrema ¥ COBOKYIHOCTb YpaBHEHUN
2 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS
3 OCHOBHBIE METO/IbI PELICHUSI CUCTEM PAllMOHAIBHBIX YPABHEHUI
4 OCHOBHBIE METO/IbI PEIICHUS] COBOKYITHOCTEN PAIllMOHAJIBHBIX YpaBHEHUN
5 OJIHOPOAHBIE CUCTEMBI YPABHEHHI
6 OCHOBHBIE METO/IbI PEIICHUS CUCTEM HPPALMOHAIBHBIX YPABHEHHI
7 OCHOBHBIE METOIbI PEIICHUSI COBOKYITHOCTEN UPPAIMOHAIbHBIX YPABHEHUI
8 OCHOBHBIE METObI PEIICHUSI CUCTEM MOKA3aTEJIbHbIX YPABHEHUI
9 OCHOBHBIE METO/IbI PELLIEHUSI COBOKYITHOCTEN NIOKA3aTENIbHBIX YPaBHEHUN
10 OCHOBHBIE METOJIbI PEIICHUSI CHCTEM JIOTApU(PMUIECKUX YpaBHCHUM




11

OCHOBHBIE METOJIBI PEIICHHsI COBOKYITHOCTEH JJorapu(MUIECKIX YpaBHEHUHN

12

Konumponwvnasn paboma Ne7no meme «Cucmemol payuoHanbHuix, uppayuo-

HAJIbHBIX NOKA3AMEJIbHbIX U ﬂozapuqlmutteCKux ypaenenuﬁ»

3agauu ¢ napamerpamu - 16 yacos

PanmonanpHble ypaBHEHUS ¢ TapaMeTpamMu

PanroHasibHbIE HEpaBEHCTBA C TapaMeTpaMu

PanoHasIbHBIE CUCTEMBI € ITapaMeTPaMu

HppanmonansHble ypaBHEHUS ¢ TapaMeTpaMu

WppannoHalbHbI HEpAaBEHCTBA C TapaMETPaMu

WppanmonanbHble CHCTEMBI C TapaMeTpaMu

[TokazarenbHble ypaBHEHUS C TapaMeTpaMu

Iloka3zarenbHble HEPABEHCTBA C NApaMETpPaMHu

[TokazarenbHbIE CHCTEMBI C TapaMeTpaMu

Jlorapugmuueckue ypaBHEHHs ¢ HapaMeTpamu

Jlorapugmuueckie HepaBeHCTBA C TapaMeTpamMu

Jlorapudmuueckre cCUCTeMBI C mapamMeTpaMu

TpuroHomeTpruyecKkue ypaBHEHUS C MapaMeTpaMu

TpuroHoMmeTpuveckre HepaBEHCTBA C MApaMeTPaMHU

TpuronomeTpuyecKkre CUCTEMBI C TapaMeTpaMu
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Konumponvnasa paboma Ne7no meme «3aoauu ¢ napamempamu)

IloBTOpeHue, 00001IeHNE, cCCTEeMAaTH3allus 3HAaHW - 16 yacoB

Apudmernueckue onepanum ¢ AHCTBUTEIbHBIMU YUCIAMH
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