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IHOACHUTEJIbBHAS 3AIINCKA
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa un Hayana MaTeMaTHUYECKOrO aHAJIM3a» SBJSETCS OAHUM U3 Hanbojiee 3HAUMMBbIX B MPO-
rpaMMe CTapIei MIKOJIbI, TOCKOJIBKY, C OJJHON CTOPOHBI, OH 00eCTIeYrBaeT HHCTPYMEHTANIbHYIO 0a3y Ui U3y-
YEeHHs BCEX €CTECTBEHHOHAYYHBIX KYpPCOB, a C IPYroil CTOPOHBI, (GOPMUPYET JTOTUUECKOE U aOCTPAKTHOE MBIII-
JICHHE yJalluxcs Ha ypOBHE, HEOOXOIUMOM I OCBOCHUSI MHPOPMATUKH, OOIIECTBO3HAHUS, HICTOPUH, CIIOBEC-
HOCTH U JAPYTUX TUCUUIUIMH. B paMkax JaHHOTO Kypca yyallluecs OBIJIJE€BAIOT YHUBEPCAIbHBIM SI3bIKOM CO-
BPEMEHHOW HayKH, KOTOpasi (OopMyJIHPYET CBOU JOCTHKEHUS B MaTeMaTHUECKoi (opme.

Kypc anrebpbl 1 Hauan MaTeMaTHYECKOrO aHalu3a 3aKJIabIBa€T OCHOBY JJIsl YCIIEUIHOIO OBJIAJICHUS 3a-
KOHaMM (DPU3HMKH, XUMUU, OMOJIOTHH, TOHUMaHHUs OCHOBHBIX TEHACHUUI pa3BUTUS 3KOHOMUKH U OOIIECTBEHHOMN
YKHU3HU, MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIUPPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO
UCIOJb30BaTh WX JJS JalbHEeHIero oopa3oBaHus M B MOBCETHEBHOM XHU3HH. B Toxe BpeMs oBnageHue aod-
CTPaKTHBIMHU U JIOTHUECKU CTPOTMMH KOHCTPYKIUSMHU airedOpbl 1 MaTeMaTUYECKOro aHajlu3a pa3BUBAeT yMe-
HUE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh UCTUHHOCTb, JIOKA3bIBATh YTBEPXKICHHS C MOMOLIbIO UHIIYK-
LMK U PacCyXAaTh I€IyKTHUBHO, UCIIOJIb30BAaTh 0000IIEHNE U KOHKPETU3allHI0, a0CTparupoBaHue 1 aHaJIoOrHIo,
(opMHUpYyeT KpeaTUBHOE M KPUTHUECKOE MBILIUICHHE.

B xozne usyuenus kypca «Anredpa v Hayajza MaTeMAaTUYECKOTO aHAJIM3a» ydalluecs MOJy4yaroT HOBBIH
OMBIT PEIICHUS NPUKIIAJHBIX 3a/1a4, CAMOCTOATEIBHOIO IIOCTPOECHUSI MAaTEMATUUECKUX MOJEIIEN pealbHbIX CH-
Tyaluuid, UHTEPIpPETALUU MOITYYEHHbIX PELIEeHUN, 3HAKOMATCA C NMPUMEPAMU MATEeMATUYECKUX 3aKOHOMEpPHO-
CTEH B IPUPOJE, HAYKE U UCKYCCTBE, C BHIAAIOIIMMHUC MaTEMaTUHYECKUMH OTKPBITUSAMU U UX aBTOPaMHU.

Kypc obnanaer 3HaunTEIbHBIM BOCIUTATEIbHBIM MOTEHIIHAIOM, KOTOPBIN peanusyercs Kak yepes yueo-
HBIA MaTepuai, CocoOCTBYIOUIMH (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS, TaK U uepe3 cnenuduky yueo-
HOM J1esTeNIbHOCTH, TPeOyIoIIe MPpOJOIKUTEIbHON KOHIEHTPAllMd BHUMAHUS, CaMOCTOSATEIbHOCTH, aKKypaT-
HOCTH U OTBETCTBEHHOCTH 3a IIOJIy4ECHHBIN pe3ysbTar.

B ocHoBe metoauku oOyueHus anredpe U HauajdaM MAaTEMaTUYECKOTO aHaJIN3a JIKUT JeATeIbHOCTHBIN
MPUHIUN 00yYeHusl.

B crpykrype kypca «Anrebpa u Hayajla MaTEMaTHYECKOTO aHallM3a» MOXHO BBIIETUTH CIEAYIOLIUE CO-
JiepKaTeIbHO-METOIUUECKUe JIMHUM: «Hucna u BeIYUCICHUA», « DyHKIUN U rpadukn», «YpaBHEHUS U Hepa-
BeHCTBa», «Hauana maremarnueckoro anaimsa», « MHOXKECTBAa M JIOTHKa». Bce OCHOBHBIE COJEpKATEIBHO-
METOIMUYECKUE JIMHUK U3YYaloTCs Ha MPOTSDKEHUH JIBYX JIeT 00yueHUs B CTapIlei MIKoje, eCTECTBEHHO JOMOJI-
HSAS JpYyT Jpyra U MOCTENEHHO HAChIIAsCh HOBBIMU TEMaMH U pas3zesiaMi. MOXHO ¢ YBEpEHHOCTbIO CKa3aTh,
YTO JIaHHBIN KypC SIBJISIETCS] MHTETPATUBHBIM, IOCKOJIbKY OObEIUHSIET B ceOe coJiepKaHne HECKOIBKIX MaTeMa-
TUYECKUX JUCLMILUINH, TAKUX KakK anaredpa, TPUTOHOMETPUS, MaTeMaTUYEeCKUI aHau3, TEOpHUsI MHOXKECTB, Ma-
TemMaTtudeckas Jioruka u Jp. [lo mepe Toro, kak ydamuecs oBJIaJeBarOT BCE Oosiee MIMPOKUM MaTeMaTHUYECKUM
anmapaTtoM, y HHUX IOCIIEOBATEIbHO (OPMUPYETCS U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYIO
MOJIENb PEAJIBHOM CUTYallud, IPUMEHATh 3HAaHUs, ITOJYyYEHHbIE [TPU U3YUYEHUHU Kypca, Ul PELIEHHs] CaMOCTOs-
TEIHHO CPOPMYITUPOBAHHON MaTEeMAaTHUECKOM 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOANYECKast TUHUSA «Hucna U BBIYMCIEHUS» 3aBepiIaeT (OpMHUPOBaHUE HABBIKOB HC-
MOJI30BAHUS JE€HCTBUTENBHBIX YHCEN, KOTOpOe ObLJIO HayaTO B OCHOBHOMH IKoje. B crapmieil mkone ocoboe
BHUMaHHE yjemsieTcs (OopMUPOBAHUIO HABBIKOB PALIMOHAIBHBIX BHIYUCICHUH, BKIIOYAIOUINX B c€0s UCIIONIB30-
BaHUE PA3IMYHBIX (GOPM 3alKCU YHCIIa, YMEHUE JIeJaTh MPUKUIKY, BBITOIHATH NPUOIMKEHHBIE BHIYMCICHUS,
OLIEHUBATh YUCIIOBBIE BBIPAXKEHHS, pa0OTaTh C MATEMATUYECKUMU KOHCTAaHTAMU. 3HAKOMBIE YJal[UMCS MHOKe-
CTBa HATYypaJIbHBIX, IIEJIbIX, PALlMOHAIBHBIX U JEWCTBUTEIbHBIX YUCEN JOTOIHSIOTCS MHOXKECTBOM KOMILIEKC-
HBIX 4Hcel. B KaX70M U3 3TUX MHOXECTB pacCMaTPHUBAIOTCS CBOMCTBEHHBbIE eMy crenu(puyeckue 3a1adu U
orepaiyu: AeJieHUue Halleslo, ONepHUpOBaHNE OCTaTKaMU Ha MHOXKECTBE LIEJIbIX YHCEN; 0COObIe CBOMCTBA paluo-
HAJIBHBIX W UPpAlMOHAIBHBIX YHCEN; apuPMETHYECKHE ONepaliy, a TakKe U3BJICUCHHE KOPHsS HAaTypalbHOM
CTENEHN Ha MHOYKECTBE KOMIUIEKCHBIX uuces. biiaromaps nocie1oBaTeIbHOMY PACIIMPEHUIO Kpyra UCIONb3Y-
€MBIX YHCEN M 3HAKOMCTBY C BO3MOXXKHOCTSIMU MX NPUMEHEHU Ui PeIICHUs pa3InYHbIX 33134 (popMupyercs
MPEACTABICHUE O €AUHCTBE MAaTEMAaTUKHU KaK HayKH U €€ pOJu B MOCTPOCHUHU MOJIEIEH peaJbHOr0 MUpa; IIN-
POKO HCTIONIB3YIOTCS] 00001IEHHE U KOHKPETH3AlIUS.

JIunus «YpaBHEHHs] 1 HEPABEHCTBA» peaM3yeTcs Ha MPOTSKEHUHM BCEro 0OyuyeHHUs B CTapluell IKoJe,
IIOCKOJIBKY B KaXx0M paszzeie [Iporpammsl peaycMOTPEHO pelIeHHe COOTBETCTBYIOIUX 3aa4d. B pesynbpraTe
y4daluecs: OBIAJEBAIOT Pa3IMYHBIMU METOJAMHU PEIICHUs pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX,



Jgorapu(pMUYECKUX U TPUTOHOMETPUUECKUX YpaBHEHUMN, HEPABEHCTB M CUCTEM, a TaKXe 3aJad, CoAepkKallux
napameTpsl. [TomyyeHHbIe YMEHHS IIUPOKO UCIOIB3YIOTCS MPH MCCIEI0BAHUU (YHKIMNA C IOMOIIBIO MPOU3-
BOJHOM, MPH PELICHUM MPUKIATHBIX 3a/1a4d W 3a/lad Ha HaXOXJACHHE HauOOJIbIIMX M HAUMEHBIIUX 3HAYEHUI
¢ynkuuu. JlaHHas conepkaTenbHast JMHUA BKIIOYAeT B ce0s Takke (POpMUPOBAHUE YMEHUH BBIIOIHSITH pacyé-
T TI0 (hopMyJiaM, peoOpa3oBaHUs PallMOHATIBHBIX, HPPALMOHATBEHBIX U TPUTOHOMETPUYECKUX BBIpAKEHUI, a
TaKXKe BbIpAXXEHUH, CoepkKalluX CTereHu u Jorapudmel. biaarogaps uzyueHuro anredpanyeckoro mMarepuaia
MIPOMCXOUT JajibHElIIee pa3BUTHE aITOPUTMUYECKOT0 U aOCTPaKTHOTO MBIIIEHUS ydaluuxcs, GopMHUpYOTCs
HaBBIKM JIEAYKTUBHBIX PAaCCyXJAE€HUH, pabOThl C CUMBOJIBHBIMU (hOpPMaMHU, MIPEICTABICHHS 3aKOHOMEPHOCTEH 1
3aBHCHMOCTEN B BUJIE PaBEHCTB M HEpaBEHCTB. AireOpa mnpeziaraet 3Q(eKTUBHbIE HHCTPYMEHTHI AJIsl pelie-
HUS NPAKTUYECKUX U €CTECTBEHHOHAYYHBIX 3a/1a4, HArJSAHO JAEMOHCTPUPYET CBOM BO3MOXKHOCTU KaK SI3bIKa
HayKH.

ConepxaTtenpHo-MeToAnYecKast TUHUSA «DyHKIMM U Tpa@UKI» TECHO MEPeryieTaeTcs ¢ ApyruMH JIUHUS-
MU Kypca, IOCKOJIbKY B KaKOM-TO CMbICJIE 331a€T MOCIEeA0BaTeIbHOCTh U3yueHus: MaTepuaia. V3ydyenue cre-
NIEHHOH, MMOKa3aTebHOMU, JIorapu(MuIecKoil 1 TPUrOHOMETPHUECKUX (PYHKIMM, X CBOMCTB M rpaduKoB, Hc-
10JIb30BaHKE (PYHKUMH JUIsl peleHus 3aa4 U3 IpYruxX y4eOHbIX IPEIMETOB U peajbHON KU3HU TECHO CBSI3aHO
KaK ¢ MaTeMaTHYECKUM aHAIM30M, TaK U C pelICHUEeM ypaBHEeHUN 1 HepaBeHCTB. [Ipu 3ToM Gosblioe BHUMaHUE
ynensiercsi GopMUPOBAaHUIO YMEHUS BBIpaXaTh (OPMYIIaMH 3aBHCHMOCTH MEXIY PAa3IMYHBIMH BEIIMYMHAMM,
UCCIIeZIOBaTh MOJTY4YEeHHbIE (PYHKIUH, CTPOUTh UX rpaduku. MaTepual 3Tol conepKaTelbHON JTMHUN HalelleH
Ha pa3BUTHE YMEHHH M HABBIKOB, TIO3BOJISIFOIIMX BBIPAYKATh 3aBUCUMOCTH MEXKIY BEITMUYMHAMH B PAa3IMIHON
(dopme: aHanUTHYECKOH, rpaduueckoil u cinoBecHol. Ero usyuenue cnoco0CTByeT pa3BUTHIO allTOPUTMHUYECKO-
T'0 MBIIIUICHHSI, CIIOCOOHOCTH K 0000IIEHNIO M KOHKPETU3AINH, NCTIOIH30BAHUIO aHAIOTHH.

ConepxatenpHast nuHUS «Havana maremaTnyeckoro aHajn3a» IO3BOJIET CYLIECTBEHHO PaCLIMPUThH
KpPYT KaKk MaTeMaTH4YeCKHX, TaK ¥ MPUKIAIHBIX 3a7ad, JOCTYIHBIX IIKOJFHUKAM, TaK KaK y HHUX IMOSBISETCS
BO3MOKHOCTh CTPOUTH IPapUKH CIOKHBIX (QYHKIMHA, ONMpenesaTh UX HauOOJbIINe U HAUMEHbIINE 3HAUCHUS,
BBIYUCIISITH TUIOMAAN (GUTYp U 0OBEMBI TEJ, HAXOIUTh CKOPOCTH M YCKOpEHHs mpoueccoB. [lanHas comepixa-
TEJIbHAS JMHUS OTKPHIBAET HOBbIE BO3MOXKHOCTH ITOCTPOEHUSI MaTEMAaTUUYECKUX MOJieNiell peabHbIX CUTYaluil,
MO3BOJISIET HAXO/IUTh HAaWIyyYlllee pelleHne B MPUKIAHBIX, B TOM YHCIIE COI[MAIbHO-3KOHOMUYECKHX, 3a/1adax.
3HAaKOMCTBO C OCHOBaMM MaT€MaTHYECKOr0 aHaln3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hopMaibHO-
JIOTHYECKOr0 U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHHUM pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTe-
MaTHKH B HayKe, TEXHUKE U UCKYCCTBE. YUalluecs y3HAIOT O BBIAAIOIIMXCS pe3yNbTaTax, MOJTyYeHHBIX B X0/
Pa3BUTHSI MAaTEMAaTUKN KaK HAyKH, ¥ 00 UX aBTOpax.

ConepxaTenpHO-MeTOANYECKast JTUHUS «MHOXECTBAa M JIOTUKA» BKJIIOYAET B ceOsi 3JEMEHThl TEOpUHU
MHO>KECTB U MaTeMaTU4ecKOil JTOruku. TeopeTuKo-MHOXKECTBEHHBIE MPEICTAaBICHUS MPOHU3BIBAIOT BECh KYPC
IIKOJIbHOM MaTeMaTHKH U IpeylaraloT Hauboyiee YHUBEPCAIbHbIN SI3bIK, 00BEIUHSIOMNN BCE pa3/iesibl MaTe-
MaTHKH U €€ MPIIOKEHHIA, OHU CBSI3BIBAIOT Pa3HbIE MAaTEMATUICCKHUE JUCITUTUINHBI M UX MPHIIOKEHHS B €IHHOE
nenoe. [ToaToMy Ba)XXHO JaTh BO3MOXKHOCTBH HIKOJBHHUKY MOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK COBpE-
MEHHON MaTeMaTHKH M MCIIOJIb30BaTh €T0 JUIsl BRIPAKEHHSI CBOMX MBICIEH. /[pyruM Ba)XKHBIM MPU3HAKOM MaTe-
MaTHKHM KaK HayKH CJIeIyeT NMpPU3HAaTh CBOMCTBEHHYIO €l CTPOrocTb 0OOCHOBAaHUM M CJel0OBaHUE OIpeeNEH-
HBIM MpaBUJIaM MOCTPOEHUS JOKa3aTeNIbCTB. 3HAKOMCTBO C JIEMEHTaMU MaTeMaTHUeCKOH JIOTUKH CIIOCOOCTBY-
€T Pa3BUTHUIO JOTMYECKOTO MBIIIUIEHUS y4allluXcs, MO3BOJSET UM CTPOUTH CBOM PACCYXIECHHUS HAa OCHOBE JIOTH-
YECKHX MpaBWI, POPMHUPYET HABBIKA KPUTUIECKOTO MBIIIIICHUSI.

B kxypce «Anrebpa u Hayana MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT OCHOBBI MaTEMaTHUYECKOTO MO-
NeIMPOBAaHUS, KOTOPbIE MPU3BaHbI CIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB IMOCTPOCHUS MOJIENeH peaabHbIX
CUTYyallUi, UCCIIEOBAHUS ATUX MOJIENIEH ¢ MOMOIIIBIO anmapara ajaredpbl 1 MaTeMaTHUECKOro aHajiu3a, UHTep-
MPEeTalNH MOJIyYeHHBIX Pe3yJIbTaToB. Takue 3a/1aHus BIUIETEHbI B KaXKbli U3 pasneno [Iporpammbl, mOCKOIb-
Ky BEChb Marepuai Kypca IIMPOKO MCHOIb3YETCs s pelIeHus] NpUKIaaHbIX 3a1a4. [Ipu pemeHnn peanbHbIX
MPAKTUYECKHUX 3a]a4 y4alluecsl pa3BUBAIOT HAOJII0IaTEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abcTpa-
THPOBATHCS, MCIIOJIB30BaTh aHAIOTHIO, 0000IIaTh U KOHKPETH3UPOBaTh Mpobiemy. JlesrenbHocTs o Gopmu-
POBaHMIO HABBIKOB PELICHUS MPUKIIAJHBIX 33a]]a4 OPTaHU3yeTCs B Mpoliecce N3YUeHHsI BCeX TeM Kypca «Anred-
pa 1 Havaja MaTeMaTHYECKOTO aHAJIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
CormacHo yyebHoMy muany B 10 —11 kimaccax usydaercs yueOHBIN Kype «Anredpa v Hadajia MaTeMaTH-
YECKOT0 aHalln3a», KOTOPHIN BKIIOYAeT B ceOs CIeAYIONINe OCHOBHBIC pa3felibl cojepxaHus: «Uucna u BeIuuc-



JeHUs», «YpaBHEHUs U HepaBeHCTBay, «DyHKMK U rpadpukny, «Hadana maremaTnueckoro aHanusa», «MHo-
KECTBA U JIOTHKA.

B YueOHoM mutaHe Ha u3ydyeHue yriayOnEHHOro Kypca anreOpbl M Hayal MaTeMaTHYeCKOro aHajlu3a B
10—11 knaccax oTBoAUTCS He MeHee 4 y4eOHBIX YacOB B HEJIENIO B TEUCHUE KAXKI0TO Toa 00yueHus], BCEro 3a
nBa royia 00yueHuss — He MeHee 280 y4eOHBIX 4acoB.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YYEBHOI'O IPEIMETA «AJITEBPA 1 HAYA-
JIA MATEMATHYECKOTI'O AHAJIU3A»

OcBoenue yueOHOro npeaMera «Anredpa v Hayana MaTeMaTHYECKOro aHAJIM3a» JIOJHDKHO 00ecreurnBaTh
JOCTUKEHHE Ha YPOBHE CpEJIHEro o0IIero oopa3oBaHus CIEAYIOIUX JUYHOCTHBIX, METAPEIMETHBIX U Ipe.-
METHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB!

JIMHHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOECHUS MPOrpaMMbl yueOHOTo mpeamera «MaTeMaTuKay XapakTepUu3yTCs:

['pak1aHCKOE BOCIIMTAHUE:!

c(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM MO3UIIUM O0YYarOIIErocsi Kak aKTUBHOI'O M OTBETCTBEHHOT'O 4JieHA
poccuiickoro oOmiecTBa, MPEJICTaBICHUEM O MaTEMaTHYECKUX OCHOBaX (YHKIMOHHUPOBAHMS pPa3IMUHBIX
CTPYKTYD, SIBI€HUH, IPOLEyp IPa’KAAaHCKOr0 001iecTBa (BHIOOPHI, ONPOCH U Tp.), YMEHHEM B3aUMOJICHCTBO-
BaTh C COLMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C X (QYHKIUSMU U Ha3HAUCHUEM.

[TaTproTHYECcKOe BOCIIUTAHUE:!

c(OpMHUPOBAHHOCTHIO POCCUNCKON IPAKIAHCKOM MIEHTUYHOCTH, YBAXKEHHUS K MIPOLUIOMY M HACTOALIEMY
POCCUICKON MaT€MaTUKH, LICHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHUSAM POCCUHCKMX MATEMaTUKOB M POCCUN-
CKOI MaTeMaTH4eCKOMN ILIKOJIbI, K MUCIIOJIb30BAHUIO 3TUX JOCTHKEHHMH B JPYTrUX HayKaxX, TEXHOJIOTHUAX, chepax
9KOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOE BOCIHUTAHUE!

OCO3HaHMEM JYXOBHBIX LIEHHOCTEH pOCCUHCKOro Hapoa; chopMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HA-
HUS, STUYECKOTO MOBEJIEHHUS, CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHHEM JOCTHKEHHH HAyKU U NeATeIbHO-
CTBIO YUEHOT'0; OCO3HAHHEM JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOHYHUBOTO Oy IyIIEero.

OCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM OTHOLICHHEM K MUPY, BKIOYas 3CTETHKY MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH, 00BEKTOB,
3a/1a4, pelleHui, pacCyKIAeHHIT; BOCHPUUMYUBOCTBIO K MAaTEMAaTUYECKUM acleKTaM pa3jINYHbIX BUIOB HUCKYC-
CTBa.

Pu3nYecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHUS MPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpecax 3I0pOBOro M Oe3omac-
HOro o0Opa3a >KM3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/0pPOBbIO (370pOBOE MUTaHUE, COATaHCHUPOBAH-
HBIA PEKUM 3aHATUH U OTIBIXA, PETYJsipHas (U3NUYECKas aKTUBHOCTD); (PU3NUYECKOTO COBEPILICHCTBOBAHMS TIPH
3aHATUSX CIIOPTUBHO-030POBUTEIBHON JESATENbHOCTHIO.

TpyznoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HaHHWEM LIEHHOCTHU TPYIOJI00MS; MHTEPECOM K pa3IMuHbIM cepam mpodec-
CHOHAJIbHOW JEATENIBHOCTH, CBA3aHHBIM C MAaTEMAaTUKON U €€ NMPUWIOKEHUSIMH, YMEHUEM COBEPILATh OCO3HAH-
HBIM BbIOOp Oyayuieil mpodeccun U peaan3oBbIBATH COOCTBEHHBIE JKU3HEHHBIE IUIaHbI; TOTOBHOCTHIO U CIIO-
COOHOCTBIO K MaTeMaTHYeCKOMYy OOpa30BaHHMIO M caMOOOPa30BaHUIO HAa MPOTSHKEHUM BCEH JKU3HHU; TOTOBHO-
CThIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 337a4 MaTeMaTHYeCKO HalpaBiIeHHOCTH.

OKOJIOTMYECKOE BOCIIUTAHUE:!

c(OPMHUPOBAHHOCTBHIO SKOJOTUYECKOW KYJIbTYpPbl, MOHUMAHUEM BIUSHUS COLUAIBHO-DKOHOMUYECKUX
MIPOIIECCOB HA COCTOSTHHE MPUPOJHON U COLMANBbHOM Cpe/bl, 0CO3HAaHUEM TJI00aIbHOTO XapaKTepa HKOJorHye-
CKUX Ipo0JeM; OpUEeHTaled Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM AJIs pelleHus 3ajad B 00JIaCTH OKpy-
JKaroUlel cpenibl, JIaHUPOBAHUS IIOCTYIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIECTBUH ISl OKPY>KaOIEN Cpebl.

IleHHOCTH HAYYHOTO NTO3HAHUS:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKH U
OOIIECTBEHHON NPAKTUKH, MOHMMAaHUEM MaTeMaTHYeCKOM HAayKu Kak c(epbl 4eIOBEUECKOW esATENbHOCTH,
9TanoB €€ pa3BUTUSA M 3HAYUMOCTHU JUISl Pa3BUTUS LIUBWIN3ALMK; OBJIAJICHUEM SI3bIKOM MATEMaTUKU U MaTeMa-
TUYECKOU KyJBTYPOH KaK CPEICTBOM IIO3HAHUS MHUPA; TOTOBHOCTBIO OCYHIECTBIIATH IPOEKTHYIO M UCCIIEI0BA-
TENbCKYIO IEATENbHOCTh UHANBUYAJIbHO U B IPYIIIE.




METAIIPEJIMETHBIE PE3VJIBTATBI

MertanpeaMeTHbIe pe3yJabTaThl OCBOSHUSI MPOTpaMMBbl yueOHOro mpenMera «MaTemMaTHKay XapaKTepu-
3YIOTCSl OBJIQJICHUEM VHUBEPCANbHbIMU NO3ZHAGAMENbHBIMU OCUCMBUAMU, VHUBEPCATIbHLIMU KOMMYHUKAMUG-
HbIMU OelicmBUSMU, YHUBEPCATbHLIMU PE2YIAMUGHBIMU OeUCMBUIMU.

1) Vhusepcanvnole nosnasamenwvnoie oeiicmsus, obecnevusaiom Gopmuposanue 6A306bIX KOSHUMUBHBIX
npoyeccos obyuaiowuxcs (0ceoeHue Memooo8 NO3HAHUSL OKPYICAIOWe20 MUPA, NPUMEHEHUEe JIO2UYECKUX, UC-
C1e008aMeNbCKUX onepayull, ymeHull pabomams ¢ ungopmayuetl).

ba3oBble Tornueckue JeHCTBUS:

® BHIABJISITH M XapaKTEePU30BaTh CYLIECTBEHHbBIEC MPU3HAKA MAaTEMAaTHYECKHX OOBEKTOB, MOHSITHIA, OTHO-
MIEHUH MEXIY MOHATUAMH; (OPMYIUPOBATH ONPECICHHUS TOHITHI; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK
KJacCU(UKAIUU, OCHOBAHUS /Il OOOOIICHHS U CPABHEHHSI, KPUTEPUU TTPOBOJAMMOTO aHAIIN3A,

® BOCIPUHUMATh, (OPMYIMPOBATH U MPEOOPA30BHIBATH CYXKICHHS: YTBEPAUTEIHHBIC U OTPUIIATEIHHBIC,
eIMHUYHBIC, YACTHBIC U O0IIHE; YCIOBHBIC,

® BBIBIIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M IPOTHBOpEYHMs B (pakTax, JaHHBIX,
HAOJIIOJICHUSAX U YTBEPKACHUSIX; TIPEIaraTh KPUTEPUU JIJIsl BBISIBIICHUSI 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA,

& J1eJaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U UHIYKTUBHBIX YMO3AKIIOUCHUH,
YMO3aKJIFOUEHHH 10 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSTENLHO JI0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKIEHUH (MpsSMbIEe U OT IMPOTHUB-
HOTO), BBICTpaWBaTh apryMEHTAIlMI0, MPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, 00OCHOBHIBATH COOCTBEHHBIC
CY>KJICHHUS U BBIBOJIBI,

e BbLIOMpaTh CIOCOO perieHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHUs, BEHIOUPATh
Han0oJIee MOAXOIAIININ C Y4ETOM CAaMOCTOATEILHO BBIICIIEHHBIX KPUTEPUEB).

bazoBhle Mccne10BaTeILCKIUE ASUCTBUS

® UCIOJIB30BaTh BOMPOCHI KaK HCCIIEIOBATENBCKUNM WHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH BOMPOCHI,
(buKcupyrIue NpoTUBOpEUre, MPOoOJIEeMy, YCTaHABIMBATH UCKOMOE M JIaHHOE, ()OPMHUPOBATH THUIIOTE3Y, apry-
MEHTUPOBATH CBOIO MMO3ULMIO, MHECHHE;

® MPOBOJIUTh CAMOCTOSITEJIbHO CILNIAHMPOBAHHBIN 3KCIEPUMEHT, MCCIEIOBAHUE MO YCTAHOBJIEHUIO OCO-
OCHHOCTEW MaTEeMaTHYECKOTO0 OOBEKTa, SBICHHS, MPOIECCA, BBISBICHHIO 3aBUCHUMOCTEH MEXIy OOBEKTaMU,
SIBJIEHUSIMU, TTPOLIECCAMM;

® CaMOCTOSITEIEHO (hOPMYJIUPOBATH OOOOIICHUS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEICHHOTO HAOIIOICHUS,
HCCIIeIOBaHUS, OIICHUBATH JOCTOBEPHOCTH MOJYYCHHBIX Pe3yJIbTaTOB, BEIBOJOB H 00O00IIECHUI;

® [IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIJIBUTATh MPEIIOI0KEHHUS O €r0 Pa3BUTUH
B HOBBIX YCIIOBHUSIX.

Pabota ¢ nHopmanmeii:

® BBLIIBISTH ACPUIUTH WHGOPMAILIUU, TAaHHBIX, HEOOXOJUMBIX Ui OTBETAa HA BOMPOC U IS PEIICHUS
3aJ1a9u;

e BBIOMpaTh HHGOPMAIUIO U3 UCTOYHUKOB PA3THMYHBIX THUIIOB, AHAITU3UPOBATH, CHCTEMAaTU3UPOBATh U UH-
TEPIPETUPOBATH HHPOPMAIUIO PAIUYHBIX BUAOB U (OPM IPECTABICHHUS,

® CTPYKTYypUpOBaTh MH(OPMAILHIO, IPEACTABIATh €€ B pa3NIuYHBIX (opMax, WILTIOCTPUPOBATH rpadude-

CKH;
® OIICHMBATh HAJEKHOCTh HHPOPMAIIMH 110 CAMOCTOSTEIBHO CHOPMYITHUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvHble KOMMYHUKAMUBHbBLE OCliCELUsl, 00eCneuusaion chopmupo8aHHOCIb COUUANbHBIX
HABLIKOB 00YUAIOWUXCAL.

Oo1ienue:

® BOCIIPHHUMATh U (HOPMYIUPOBATH CYXKJICHHS B COOTBETCTBHHU C YCIOBUSIMH U IEJISIMU OOIICHHUS; SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX, IABATh TOSCHEHUS 10 X0y
peleHus 3a1a4i, KOMMEHTHPOBATH TOJY4YCHHBIN Pe3yJIbTarT;,

® B X0Ji¢ O0OCYXIICHHsI 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMBbI, TPOOJIEMBI, pelIaeMon 3a-
Jla4d, BHICKA3bIBATh UJICH, HAIICIICHHBIC HA ITOMCK PEIICHUS; COTIOCTARIISATH CBOU CYXKICHUS C CYXICHUSIMHA JPY-
I'MX YYaCTHHKOB JHajora, OOHapy>KUBaTh Pa3InYMe M CXOACTBO MO3UIIMIL; B KOPPEKTHOH (hopme Gopmynupo-
BaTh Pa3HOTJIACHS, CBOM BO3PAKCHHUS;

® IIPEIICTABIIATH PE3yIbTAThl PEIICHUS 33]a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA; CAMOCTOSTEIIEHO
BEIOMpATH (pOpMAT BBICTYIUICHUS C YIETOM 3324 MPE3CHTAIIMHA U OCOOCHHOCTEH ayAUTOPHH.



CoTpy/IHUYECTBO:

® [IOHMMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHOW M WHIAMBUAYAJIbHONH pabOThl MPH PEIICHUU
y4eOHBIX 33/1a4; MPUHUMATh 11€Jb COBMECTHOU JEATENbHOCTH, IJIAHUPOBATh OPraHU3alui0 COBMECTHON pabo-
ThI, pacTIpeaeIsITh BUbI PaOOT, JOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yIbTAT pabOTh, 00001MaTh MHEHUS
HECKOIBKHX JIIOJICH;

® y4yacTBOBAaTh B TPYIIOBHIX opMax paboTsl (00CykaeHus,, 0OMEH MHEHHUSIMHU, «MO3TOBBIE ITYPMbD) H
T.I.); BBIIOJIHATH CBOIO YacTh PabOThI U KOOPAMHUPOBATH CBOM JACUCTBUS C JPYTMMH YJEHAMH KOMaHJbI; Ole-
HUBATh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YUACTHUKAMH B3au-
MOJEUCTBHA.

3) Vnusepcanvhuvle pecynamuensle oeticmeusi, 06ecneuusaom Gopmuposanue cmvlClo8biX YCMAHOBOK

U JHCUBHEHHBIX HABLIKOB TUYHOCHIU.

CamMoopranm3anusi:

® COCTaBIIATH IUIAH, aJITOPUTM PEICHUS 3a7a4M, BRIOUPATH CIIOCOO PEIICHUs ¢ YIETOM UMEIONIUXCS pe-
CYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YUETOM
HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb:

® BJIAJICTh HABBIKAMH HOSHaBaTeHbHOﬁ pe(bHeKCI/II/I KaK OCO3HAHWUA COBepH_IaeMLIX HeﬁCTBHﬁ U MBICJIN-
TEJNBbHBIX MPOIIECCOB, UX PE3yJIbTATOB; BIAJETh CIOCOOAMU CAaMONPOBEPKH, CAMOKOHTPOJIS IpoIecca U pe3yiib-
Tara pemeHI/m MaTeMaTI/I‘-ICCKOI\/’I 3a1a4u,

® NIPEABUACTH TPYIHOCTHU, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHHUM 3aJa4d, BHOCUTH KOPPEKTUBBHI B
JeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3yNbTATa IEJIU U YCIOBUSAM, OOBSICHITh IPUUMHBI JOCTUKCHHS UIH HEJ0-
CTHKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJ/IbTATbBI

10 kaacc
‘Inc.na U BBIYUCJ/ICHUA

e (CB00OJHO OMEPHUPOBATH MOHATHIMU: PAIlHOHATBHOE YUCIIO0, OeCKOHEUHAs TIEpHOANYecKas poOb, mpo-
[IEHTHI; UPPAITMOHAIIBHOE YKCII0; MHOKECTBA PAllMOHATBHBIX M JCHUCTBUTEIBHBIX YHCEN; MOIYJb JICH-
CTBUTEIBHOTO YHCIIA.

e [lpumeHsaTh ApoOU U MPOLEHTHI AJSl PEIIeHUs MPHUKIAIHBIX 33a/lad U3 Pa3jINYHbIX OTpacieil 3HaHUN U
peaTbHOM JKU3HU.

o [IpumensaTs npuOMMKEHHBIE BHIYMCICHUS, MPAaBUJIa OKPYTJICHHUS], IPUKUIKY U OLEHKY pe3yJbTaTa Bbl-
YUCIICHH.

e (CB00OJHO ONEPUPOBATH MOHITHEM: CTEIICHb C IEJIBIM ITOKa3aTeNIeM; HCIIOJIb30BaTh MOIXOISAIIYIO Gop-

MYy 3aIHCH JIEUCTBUTENbHBIX YHUCEN JJI PELICHUS IPAKTUYECKUX 3a]1a4 U PECTABICHUS JaHHBIX.

CB000OIHO OMIEpUPOBATH MOHATHEM: apU(PMETHUECKHI KOPEHb HATypajIbHOU CTETICHH.

CB00OHO ONEpUPOBATH MOHATHEM: CTENIEHB C PAIMOHATFHBIM [TOKA3aTEIeM.

CB00OHO OMIEpUPOBATH MOHATHIMHU: JIOTAPU(M UKCIA; TECATUIHBIE H HATypaTbHbBIE JIOTApU(PMBI.

CB00OIHO OTIEPUPOBATH MOHATHIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC YHCIIOBOTO apTyMEHTa.

OnepupoBaTh NOHATHSIMU: APKCUHYC, ApPKKOCUHYC M ApKTaHT'€HC YMCIIOBOrO apryMeHTa.

YpaBHeHHs H HEPABEHCTBA

e (CB00OAHO ONEPUPOBATH MOHATHAMU: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHUS
U ypaBHEHUA-CIICCTBUS; PABHOCUIIbHBIC HEPABEHCTBA.

e [IpuMeHATH pa3nUyHbIE METObI PEIICHHs PallMOHAIBHBIX U JPOOHO-PALlMOHAIBHBIX YPAaBHEHUH; MPH-
MCHATb MCTOA UHTCPBAJIOB AJId PCUICHUSA HCPABCHCTB.

e (CB00OAHO ONEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJHOM NMEPEMEHHOMH; MHOTOUWIEH C LEIBIMU K03(-
¢dunrieHTaMi, KOPpHU MHOTOWIEHA; IPUMEHSTh JI€JIEHUE MHOTOYJIEHa HA MHOI'OWIEH C OCTaTKOM, T€O-
peMy besy u Teopemy Buera nis peiieHus 3agad.



CB00OHO OTMEpUPOBATh MOHATUSAMHU: CUCTEMA JTUHEHHBIX YpaBHEHUU, MATPUIIA, OTIPECIIUTENh MATPH-
bl 2 X 2 ¥ €ro reOMETPUYECKUIM CMBICH; UCTOJIb30BATh CBOMCTBA ONPEACTUTENS 2 X 2 I BEIYUCIICHUS
€ro 3Ha4YCHMUsI, IPUMEHSTh ONPEACIUTENN sl PELICHUs] CUCTEMbI JIMHEHHBIX YpaBHEHUI; MOICIUPOBATh
peaJIbHbIE CUTYAIMU C MOMOIIBIO CUCTEMBI TMHEWUHBIX YPaBHEHUH, UCCIEA0BATh MTOCTPOEHHBIE MOACIH
C TIOMOILBIO MAaTPHUIL U ONIPEIETUTENCH, UHTEPIIPETUPOBATH MMOTYUYEHHBIN pPe3yJIbTaT.

Hcnonp30BaTh CBOMCTBA AEHCTBUI C KOPHAMU /IS TPE0Opa30BaHUS BEIPaKEHUH.

BrimonHATs mpeoOpa3oBaHUs YUCIOBBIX BRIPAKCHHIA, COJCPIKAIIMX CTCIIEHU C PAIIMOHAIBHBIM ITOKa3a-
TEIIEM.

Hcnonb3oBath cBOMCTBA TOrapu(MOB Il MPEOoOPa30BaHUS TOTaPHU(PMUUESCKIX BhIPAKCHHIHA.

CB00OOIHO OmepUpOBaTh MOHATUSMU: UppaIlMOHATbHBIC, TTOKa3aTeNIbHbIE U JorapuMUUecKue ypaBHe-
HUS, HAXOJUTh UX PEIICHUS C TMTOMOIIBI0 PAaBHOCWIBHBIX MEPEX0JI0B WM OCYIIECTBIISISI POBEPKY KOP-
Hew.

[IpuMeHsITh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIBI IS MPeoOpa3oBaHUS TPUTOHOMETPUUYECKUX
BBIPaKCHUM.

CBoOoaHO OmEepUpPOBATH MOHATHEM: TPUTOHOMETPUUECKOE YPABHEHHE; MPUMEHITh HEOOX0IUMBIE Pop-
MYJIBI JUISl pELICHUS OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHUH.

MonennpoBaTh peallbHbIC CUTYAIlUH Ha S3bIKE alNreOphl, COCTABIISATH BRIPAKEHUS, YPABHCHHUS, HEPABEH-
CTBa 110 YCJIOBHIO 33/1a41, UCCIIEA0BATh IIOCTPOCHHBIC MOJICIIN C UCITOJIb30BAHUEM aIllapaTa ainreophl.

DYyHKUMH U TPAPUKH

CB000HO OnIEepUpPOBATh MOHATHAMU: (DYHKIIHS, CIIOCOOBI 3a1aHusl (PYHKIMHU; B3aUMHO 0OpaTHbIe (pyHK-
UM, KOMITO3unus QyHKuui; rpaguk GyHKIMU; BBITOIHIT JIEMEHTapHbIC peoOpa3oBaHus rpadukos
(GyHKIHA.

CB000HO OnepHpOBaTH MOHATUSAMHU: 00JAaCTh ONpEAETCHUS U MHOXXECTBO 3HAUYEHUH (YHKIMHU, HYITU
(YHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

CB00OHO ONEpUpPOBATH MOHATUSAMU: YETHBIE M HEUETHbIE (YHKLMHU, Nepuoaudeckue (QyHKIMH, Mpo-
MEXYTKH MOHOTOHHOCTH (DYHKITH, MAKCHMYMBl © MUHHUMYMBI (DYHKITUH, HAHOOJbIIIee U HAMMEHBIIIee
3Ha4YeHHe (PYHKIUU HAa IPOMEKYTKE.

CB000/IHO OTEpPUPOBATH MOHATHAMM: CTENIEHHAs (PYHKIUS C HATYpaJIbHBIM M LIE€JIBIM MIOKa3aTesaeM, rpa-
¢uKk creneHHON (DYHKIMHM C HATYpajJbHBIM U IIEJIBIM ITOKa3aTelieM; rpaduk KOpHS N-OH CTENEeHH Kak
(GyHKIMK 0OpaTHOM CTENEHH ¢ HATypalbHBIM MTOKa3aTeIeM.

OmnepupoBaTh MOHATHSAMHU: JIMHEHHas, KBaJpaTU4yHas U JAPOOHO-IIMHEHHAs (YHKIUH; BBINOJHATh dJIe-
MEHTapHOE MCCIIEA0BaHNE U TIOCTPOSHHE MX IPaUKOB.

CB0OOJHO ONepHpOBaThH MOHATHSIMU: TOKa3aTeldbHas M Jorapupmuueckas (yHKIUH, UX CBOHCTBA M
rpaduKu; UCIIONIb30BaTh UX IpaUKU IS peIIeHUs] ypaBHEHUI.

CB000/IHO OTIEPUPOBATH MOHATHAMH: TPUTOHOMETPHYECKAsI OKPY>KHOCTb, OTIPE/IEIICHUE TPUTOHOMETPH-
4ecKuX (DYHKIUH YHCIOBOTO apryMeHTa.

Hcnone3oBate rpadukn GyHKIMH U1 MCCIIEIOBaHMS TPOLIECCOB M 3aBUCUMOCTEH MU PEIICHNH 33134
U3 IPYTUX YYeOHBIX MPEIMETOB U PEaTbHOM JKU3HHU; BBIpaXKaTh (hOpMyJIaMH 3aBUCHMOCTH MEXTy BEJIH-
YHHAMHU.

Hauana MmaTeMaTH4eCKOro aHAJINU3a

CB00OOMHO OTEpPHUPOBATH MOHATHUSAMH: apu(METHUECKass U TEOMETPHUECKasi Mporpeccus, OECKOHEYHO
yOBIBaroIasi reOMEeTpUIeCcKasi MPOrpeccust; TMHEHHBIA M YKCIIOHEHIIMATBHBINA POCT, (hOpMYJIia CII0KHBIX
MPOIICHTOB; MMETh MPECTABIICHHE O KOHCTAHTE e.

Hcnonp30BaTh MpOrpeccuu I pelieHus pealbHbBIX 3a7ad MPUKITaTHOTO XapaKTepa.

CB00OOHO ONEPHPOBATH MOHITHUSMH: IOCIEIOBATEILHOCTD, CIIOCOOBI 3a/IaHMs MOCIIEI0BATEIHPHOCTEH,
MOHOTOHHBIE U OTPAHUYCHHBIE MMOCIIEIOBATEILHOCTH, TOHUMATh OCHOBBI 3aPOXKACHHUS MAaTEMaTHYECKO-
r'0 aHaJIM3a KaK aHajn3a OCCKOHEYHO MaJIbIX.

CBoOOAHO OmEepUpOBaTh TOHATHAMHU: HENPEPHIBHBIC (DYHKIMU; TOYKH pa3pbiBa Tpaduka (QyHKIHH;
ACUMNTOTHI Tpadrka QyHKITHH.

CB00OHO OTIepUpPOBATh MOHATHEM: (DYHKIIWS, HETPEPHIBHAS HA OTPE3Ke; MPUMEHSATH CBOMCTBA HEIpe-
PBIBHBIX (DYHKIIUH JUTSl PEILICHHS 3a]1a4.

CB00OHO OnEpUPOBATh MOHATHIMHU: TIepBasi U BTOpas MPOU3BOHbIC (DYHKIINH, KacaTelbHas K rpaduky
GbyHKIHH.



Bbruncnare mpou3BOJAHBIE CyMMBI, MPOM3BEACHUS, YACTHOTO M KOMIO3MLMHU JBYX (YHKLMH; 3HATH
MIPOU3BOIHBIE AIEMEHTAPHBIX (PYHKIIUH.
Hcnonbs30BaTh reoMeTprUecKUil M PU3HMUECKUI CMBICI TPOU3BOAHOMN ISl pEIICHUS 3a/1a4.

MHoskecTBa M JIOTHKA

CB00OHO ONIEpUPOBATH MOHATHIMHI: MHOXECTBO, OTIEpAIH HaJl MHOKECTBAMHU.

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT sl ONUCAaHUs PEalIbHbIX MPOLECCOB U SIBJIICHUM,
IIPH PELICHUH 33]1a4 U3 IPYTUX yU4eOHbBIX PEAMETOB.

CB00OHO omepupoBaTh MOHATUSMU: OINpEAeTIeHUE, TeopeMa, ypaBHEHUE-CIIEICTBUE, CBOIICTBO MaTe-
MaTHYEeCKOro 00BEKTa, J0Ka3aTeIbCTBO, PABHOCHIILHBIC YPABHCHUS U HEPABEHCTBA.

11 kaace
I'II/IC.]'IEI MU BBIYUCJICHUA

CB00OHO OTIEpUPOBATH MOHATUSAMU: HATYPAIBHOE U [IEJI0€ YHCII0, MHOXKECTBA HATYPATbHBIX U IEIBIX
YHCeJl; UCIO0JIb30BaTh Mpu3Haku aAeaumMocTu nenbix uncen, HOJ u HOK natypanbHbIX uncen mis pe-
LIEHUS 3a/1a4, IPUMEHSTh alroput™ EBkiuza.

CB0OOOHO ONIEPUPOBATH IMOHSATUEM OCTATKa MO MOYJIIO; 3alIMCHIBATh HATYPAJIBHBIC YUCIIA B PA3TUIHBIX
MO3ULIMOHHBIX CHCTEMAaX CUMCIICHH.

CB0oOOAHO OmMepUpOBaTh MOHATHIMHU: KOMIUIEKCHOE YUCJIO M MHOXECTBO KOMIUICKCHBIX YHCEI; TPE.I-
CTaBJISITh KOMIUIEKCHBIC YHCIIa B aIreOpandecKoil U TPUTOHOMETPUIECKOi (hopMe, BEIOTHSATEL apudme-
TUYECKHE OTEpaIliy C HUMHU U M300pa)kaTh Ha KOOPIMHATHOM TIJIOCKOCTH.

YPaBHeHI/Iﬂ N HEPABCHCTBA

CB000/1HO OTNEpUPOBATH MOHATHAMH: UPPALMOHANBHBIC, TOKa3aTeIbHBIE U JIOTapu(pMUIECKIe HEpaBeH-
CTBa; HAXOAUTH UX PEILICHUS C IIOMOLIBIO PABHOCUIIBHBIX IIEPEXO0B.

Ocy1iecTBIATh 0TOOP KOPHEH MPU peIIeHUH TPUTOHOMETPHUUYECKOTO YPaBHEHHUS.

CB00OHO oOmepUpOBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; NMPHUMEHSATh HEOOXOIMMBbIE
(hopMyIIbI 1715 pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB.

CB00OHO OMEepUpOBATh MOHSITUSIMM: CUCTEMA U COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB; PABHOCHIIb-
HBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS; HAXOAUTh PELICHUs CUCTEMBI U COBOKYITHOCTEH PALMOHAIIBHBIX,
UppaloHaAIbHBIX, OKA3aTeIbHbBIX U JIOTapU(MUUECKUX YPaBHEHUH U HEPABEHCTB.

Pemate panmoHanbHble, HppalMOHAIbHBIE, TOKA3aTENbHBIE, JIOTapU()MUYECKHE U TPUTOHOMETPUYECKHE
YPAaBHEHUS U HEPABEHCTBA, COACPIKALIUE MOILYIIH U ITAPAMETPBI.

[TpumensTh rpaduveckue METOMBI ISl pEIICHUs] YPaBHEHUH W HEPaBEHCTB, a TAKKe 3a/1a4 C MapameT-
pamu.

MopenupoBaTh pealbHble CUTYallMd Ha SI3bIKe anreOpbl, COCTABIATh BhIPAKEHUsI, YPABHEHUS, HEPaBEH-
CTBa U MX CHUCTEMBI 110 YCJIOBHIO 3aJ]a4H, HCCIIEN0BATh IOCTPOCHHBIE MOEIHU C UCIIOJIIB30BAHUEM arllia-
parta anreOpbl, HHTEPIPETUPOBATH MOJYUYCHHBIH pe3ybTar.

DYyHKUMH U TPAPUKHU

Ctpouts rpadvku KOMIO3UIIUN (PYHKIMIA C TTOMOIIBIO 3JIEMEHTAPHOTO WCCIIEIOBAHUS M CBONCTB KOM-
MO3UIUH IBYX (DYHKIIMIA.

Ctpouts reomeTpuyeckre o0pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

CB00OIHO ONIEPUPOBATH MOHATHAMU: TPaPUKU TPUTOHOMETPUUYECKUX (PYHKIIUHA.

[IpumeHsITh QYHKIMU JUI MOJAETUPOBAHUS U UCCIEAOBAHUS PEAbHBIX MPOIECCOB.

Hauana MmaTeMaTH4eCKOro aHAJINU3a

Hcnonp30BaTh MPOU3BOIHYIO IS HiCCIeIOBaHUS (YHKIIMA HA MOHOTOHHOCTB M OKCTPEMYMBEI.
Haxonute HanbOospIee 1 HaMMEHbIIeE 3HAYCHUS (PYHKIIMN HEPEPHIBHOM Ha OTPE3KeE.

Hcrionp30BaTh NPOU3BOAHYIO [UIS HAXOXKICHHS HAWTYUIIETO PEIICHNs B MIPUKJIaIHBIX, B TOM YHCIIE CO-
[IIATbHO-9KOHOMUYECKUX, 33/1a4ax, IS OINpPEETICHUS] CKOPOCTH M YCKOPEHHS Hpolecca, 3aJaHHOTO
dbopmynoit unu rpaduKoMm.

CB00OOHO omepupoBaTh MOHATUSMH: MEpPBOOOpa3Hasi, ONpeleNEHHbI MHTErpasl; HaXoIUTh MEepPBOOO-
pa3HbIe dJIEMEHTapHBIX (YHKIWH U BEIYUCIIATH HHTErpa o ¢popmyne Herorona—JleiiOHuma.
HaxoauTe momany miockux Guryp u 00bEMBI TEJ ¢ TOMOIIBIO HHTETpaa.

Hwmetp mpencraBieHne 0 MaTeMaTHYECKOM MOJCITUPOBAaHUM Ha MpPUMEpPE COCTaBIICHHS IuQQepeHIn-
aJIbHBIX YPaBHEHHH.



e Pemarn MPUKJIAAHBIC 3aaa4d, B TOM YHUCJIC COLNUAJIbBHO-3KOHOMHUUYCCKOTO U (1)I/IBI/II-I€CKOF0 XapakTepa,
cp€acTBaMu MAaTEMATUYCCKOIo aHaJIn3a.

COJAEPKXAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUA)
10 kiace
Yucsia ¥ BBIYUCICHUSA

Pannonaneublie yncna. OGBIKHOBEHHBIE U IECATUYHBIE IPOOU, MIPOLEHThI, OECKOHEUHbIE TEPUOTUUECKHE
npoOu. IIpumenenue npodeit 1 MPOLEHTOB /sl peIieHUs IPUKIAIHBIX 33a]]a4 U3 Pa3IMUHbIX OTpaciiell 3HaHUN U
pEaTbHOM KU3HU.

JeiicTBuTenpHble yKcaa. PannoHanbHble U HppalMoHalbHbIe yicia. ApupMeTUYECKHe ONepalum ¢ Aei-
CTBUTEJIbHBIMU 4McIaMU. MOAyib AEMCTBUTEIBHOTO 4YMcia M ero cBoiictBa. [IpubinxEHHbIE BBIYMCIEHUS,
IIpaBWJIa OKPYIJIEHUS, IPUKKUJIKA U OLICHKA Pe3yJIbTaTa BEIYNCICHHM.

Crenenp ¢ nenbiM nokasarenaeMm. bunom Herorona. Mcnonb3oBanue noaxoasied Gpopmbl 3anucH Jeil-
CTBUTEJIBHBIX YHMCEJI AJIs PELIEHUS IPAKTUYECKUX 3a/1a4 U NIPEACTABIICHUS JaHHBIX.

ApudmeTnieckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOICTBA.

CreneHs ¢ palMOHAIBHBIM [T0OKA3aTEJIEM U €€ CBOMCTBA; CTENEHD C IEHCTBUTEIIBHBIM [10Ka3aTEIEM.

Jlorapudm uucna. CoiictBa norapudma. [lecaiTHaHbIC U HATYpAIbHBIE JOTapHU(PMBI.

CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC YMCIIOBOIO apryMeHTa. APpKCUHYC, ApKKOCHHYC U apKTaHI€HC YHC-
JIOBOT'O apryMEHTa.

YpaBHeHHS H HEPABEHCTBA

ToxzaecTBa M TOXKAECTBEHHbIE IIPeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHUs. PaBHOCHIbHBIE ypaB-
HEHUs U ypaBHEHMsI-caeAcTBUs. HepaBeHCTBO, pelieHue HepaBEHCTBa.

OcCHOBHbBIE METO/IbI PEIIECHUS LENbIX U APOOHO-pAllMOHANIBHBIX YPAaBHEHUN M HEPaBEHCTB. MHOTOWJIEHBI
OT OJHOU IepeMEHHOM. JelleHrne MHOTOWIeHa Ha MHOIO4JIEH ¢ ocTaTKoM. TeopeMa be3dy. MHorousneHs ¢ e-
apIMH Koddurentamu. Teopema Buera.

[TpeoOpa3oBaHus YNUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIIEHU U KOPHH.

Wppaunonanbheie ypaBHeHHUs.. OCHOBHBIE METO/IbI PEILIEHUS UPPALIMOHATIbHBIX YPaBHEHUH.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [TOKA3aTEIbHBIX YPABHEHUM.

[IpeobpazoBaHne BBIpaKEHHA, COACPIKALINX JIOTAPU(MBIL.

Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI pEILIEHU JOrapu(pMUUECKUX YPAaBHEHHH.

OcHoBHBIE TpUTOHOMETpHYECKHE Gopmybl. [IpeoOpazoBaHre TPUTOHOMETPHUECKUX BhIpaKeHUH. Pere-
HUE TPUTOHOMETPUYECKUX YPABHEHHUN.

Pemenne cucrem MHeNHHBIX ypaBHeHUN. MaTpulia cucteMsl IMHEHHBIX ypaBHeHUH. Onpenenurens MaT-
pHuLBl 2X2, €ero reOMETPUYECKU CMBICII U CBOMCTBA; BBIYMCIICHHUE €r0 3HAYEHUS, IPUMEHEHHUE OINpPENEIUTENs
JUISL PELLIEHUS] CUCTEMBI JIMHEWHBIX YpaBHEHUH. Perlenne npukiaaHbIX 3a1a4 ¢ IMOMOIIBI0 CUCTEMBI JIUHEHHBIX
ypaBHeHui. MccienoBanne nocTpOEHHON MOJENHN € TIOMOIIBIO MATPUL] M OIIPEAEIIUTENCH.

[TocTpoeHne MareMaTHYEeCKUX MOJENIEH PEaJbHOW CUTyalMd C IOMOIIbI) YPAaBHEHW M HEPaBEHCTB.
[IpuMeHeHne ypaBHEHUH U HEPABEHCTB K PELICHHUI0 MaTeMaTHUECKUX 3ajjad M 3aJad U3 pa3IMyHbIX olnacTeil
HAaYKHU U PEATbHOM KU3HU.

DyHKUUM U rPpauKu

OyHKIMS, crtocoObl 3a1anus GyHKuuu. B3zaumuao obpatHbie pyHkunu. Komnosunus ¢ynkmmid. I'padux
(dbyHKIEH. DIeMeHTapHbIe TpeoOpa3oBaHus rpaduKkoB QPyHKITHH.

Ob6nacTp onpeAeneHus 1 MHOKECTBO 3HaueHn QpyHkiun. Hymn gynkiun. [IpoMexxyTKu 3HaKOTOCTOSTH-
ctBa. YéTHble U HeuéTHbIe QpyHKUUU. [leproanyeckue Gynkuu. [IpomexxyTki MOHOTOHHOCTH (QYHKIMU. Mak-
CUMYMBI U MUHUMYMBI pyHKIMH. Hanbomnpiiee 1 HauMeHblee 3Ha4eHNsT QYHKIIMU Ha TPOMEXKYTKE.

JluHeltHas1, KBaJpaTU4YHAsE U APOOHO-JIMHEHHAs QyHKIUU. DJIeMEHTapHOe UCCIIEAOBAaHUE M MOCTPOCHUE
uX TpauKOB.

CrenenHast GyHKLHMS C HaTypaJlbHBIM U LiebIM noka3ateneM. E€ cBoiicTBa u rpaduk. CoiicTa u rpadux
KOpHs N-0ii CTETIeHN KaK (YHKIUU OOpaTHON CTENIEHH C HATYPaIbHBIM ITOKA3aTeIEM.

[Toka3zarenbHas U jorapupmuueckas (GpyHKIUHM, UX CBOHCTBa W rpaduku. Vcnonb3oBaHue rpapukos
(GYHKIMN 1715 pelIeHus] ypaBHEHUI.

Tpuronomerpuueckas OKpy>KHOCTb, OIPEJe/IEHNEe TPUTOHOMETPUUYECKUX (YHKLIMN YHUCIOBOTO apryMeH-
Ta.

@DyHKIMOHAIbHBIE 3aBUCUMOCTH B pealIbHBIX MPOLIECCaX U ABJICHUAX. [ papuKu peabHbIX 3aBUCUMOCTEH.



Havajia MaTeMaTH4Y€CKOro aHAIHU32

[TocnenoBarensHOCTH, CIOCOOBI 3a/laHUs MOCIEAOBAaTEIbHOCTEH. MeTon MaTeMaTHYeCKOH HHIYKITUH.
MOHOTOHHBIE U OTPaHMYEHHBIE NOCIEI0BATEIBHOCTH. MICTOpHA BO3HMKHOBEHHMS MAaTEMaTHMYECKOIO aHalIu3a
KaK aHayn3a OECKOHEUYHO MaJIbIX.

Apudmerndeckas u reomeTpuydeckas mporpeccuu. beckoHeuHo yObIBaromas reoMeTpuuecKas nporpec-
cust. Cymma GECKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON mporpeccu. JIMHEHHBIH U 9KCIIOHEHIUANBHBIA POCT.
Yucno e. @opMmylia CIOKHBIX MPOLEHTOB. Vcronb3oBaHHe MPOrpeccHy JUIsl PELEHUs] pealbHbIX 3ajad Ipu-
KJIAZTHOTO XapakTepa.

HemnpeppiBHble QyHKIMM U UX cBOWcCTBA. TOouku paspbiBa. AcUMITOTHI rpa@ukoB pyHkuuii. CBoiicTBa
(GyHKIMH HEenpepbIBHBIX HAa OTpe3ke. MeTo ] MHTEepBAJIOB /s PELICHUs] HepaBeHCTB. [IpuMeHeHne CBOUCTB He-
MIPEPHIBHBIX (PYHKIMM ISl peIIeHUs 3a/1a4.

[lepBas u Bropas npousBoHble GyHKIUHU. Onpenenenue, reoMeTpUIecKuid U GU3NIECKU CMBICIT TPOU3-
BOJHOM. YpaBHEHHUE KacaTeJIbHOH K rpaduKy QyHKIIUH.

[IpouzBonHbIe 31eMeHTapHBIX (YyHKUKH. [Ipon3BogHAsT CyMMBI, IPOM3BEACHNUS, YACTHOIO U KOMIIO3ULIUU
GbyHKIUH.

MHoxkecTBa M JIOTHKA

MHo’ecTBO, Onepalnuy HaJl MHOKECTBaMU U UX cBoicTBa. Jluarpammsl Diinepa—Benna. [Ipumenenue
TEOPETUKO-MHOXKECTBEHHOI'O ammapara Julsl OIMCaHUs PEaJbHBIX IPOLECCOB U SIBICHUMN, IPU PEIICHUU 3a/1ad
U3 IpYruX y4yeOHbBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTUYECKOro 0ObEKTa, CIEACTBUE, JOKA3aTEIbCTBO, PABHOCHIIb-
HbIE YPaBHEHHUS.

11 kamace

Yuciia 1 BbIYHCICHUA

Harypanbnsle u nensie yucna. [lpumenenue npusnakos aenumoctu 1ensix uncen, HOJ u HOK, ocrat-
KOB 10 MOAYJIIO, anroputma EBkiinaa 1 penieHus 3a1ay B UENbIX YACIIaX.

KomnuiekcHble uncna. Anredpanyeckas U TPUTOHOMETpUUecKas (pOpMbl 3allMCU KOMIUIEKCHOTO YHCIa.
Apudmernueckue onepanuy ¢ KOMIUIEKCHBIMU 4HciaamMu. M300pakeHre KOMIUIEKCHBIX YMCeNl Ha KOOpIUHAT-
Ho mockoctu. @opmyna Myaspa. KopHu N-oif cTeneHd M3 KOMIUIEKCHOTO 4ucia. [IpuMeHeHrne KoMIuIieKc-
HBIX YUCeN /ISl peleHus PU3MYECKUX U TeOMETPUUECKUX 3a/1ay.

YpaBHeHHsI M HEPABEHCTBA

Cucrema M COBOKYIHOCTb YPaBHEHUN M HEPaBEHCTB. PaBHOCHIIBHBIE CHUCTEMBI M CHCTEMBI-CIEACTBHUS.
PaBHOCHITbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHHMH C MOMOILIBIO TPUTOHOMETPHUUECKOH OKpykHOCTH. Pe-
HIEHUE TPUTOHOMETPUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTENbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS HPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM M COBOKYITHOCTEN pallMOHAJIBHBIX, UPPAllMOHAIbHBIX, TOKA3aTENb-
HBIX U JIOTapU(MUYECKUX YPABHEHUH.

YpaBHEHUs], HEPABEHCTBA U CUCTEMBI C ITapaMeTpamHu.

[IpuMeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHHUIO MaTEMATHYECKUX 3a]1a4 U 3a7a4 U3 pa3ind-
HBIX 00J1acTel HAyKU M pealbHOU >KU3HU, MHTEPIIPETALUS ITOJTyY€HHBIX Pe3YyJIbTaTOB.

DyHKIUM U TpaduKH

I'paduk komnozunumn ¢yHkuuid. I'eomerpuyeckre oOpa3bl ypaBHEHUI M HEPaBEHCTB HA KOOPAMHATHOMN
IIJIOCKOCTH.

Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U TPaQUKH.

I'paduueckue MeTopl pelieHUs] ypaBHEHUH U HEpaBeHCTB. ['paduueckue MeTobl pelieHus 3a1ad ¢ na-
paMeTpamu.

Hcnonb3oBanue rpagukoB GYHKUMN I UCCIEI0BAHUS NIPOLIECCOB M 3aBUCUMOCTEH, KOTOPbIE BO3HUKA-
0T TIPU PEIICHUH 3a/1a4 U3 APYTUX yUYEOHBIX MPEAMETOB U PEATbHOM KU3HH.

Havajia MaTeMaTH4YeCKOro aHAIHU3a

[IpumeHeHre NPOU3BOIHON K MCCIeIOBaHUIO (DYHKIIMA HA MOHOTOHHOCTH M AKCTpeMyMbl. Haxoxxaenue
HauOOJIBIIEr0 U HAMMEHBIIETO 3HAUYCHUH HEMPEPhIBHON (PYHKLIMU HA OTPE3KE.

[IpuMeHeHre pOU3BOAHON U1 HAXOXKACHUS HAWIYYILIEro pEelICHUs B IPUKIAAHBIX 3a1a4ax, I OIpe-
JIeJICHHsI CKOPOCTH M YCKOPEHMSI ITpoliecca, 3a1aHHOro (JopMyJIoi MU rpaduKoM.



[TepBooOpasHasi, OCHOBHOE CBOMCTBO TepBoOOpa3HbIX. [lepBooOpa3Hbie dneMeHTapHbIX GyHKImMA. [Ipa-
BUJIa HAXOXKJICHHS NIEPBOOOPA3HBIX.
Wurerpan. ['eoMeTpudeckuid CMBICT MHTETpayia. BrraucieHue onpeaenéHHoro uHTerpaita mo Gopmyie
Hrrorona—JleitOuuna.
[TpumeHneHre uHTErpaia Al HaX0XKACHUS TUIoLaiel INOCKUX GUryp U 00bEMOB r€OMETPUUECKHX TeJl.
[Tpumeps! pemennii qudQepeHraIbHbIX ypaBHEHNH. MaTeMaTnueckoe MOJeIMpOBaHUE peabHBIX IPO-
LIECCOB C MMOMOIIBIO AU(PepeHIINATbHBIX YPaBHEHHI.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

(10 'OAAM OBYYEHMUS)

10 xkaacc (140 yacoB)

Ha3Banue pa3agena
(koMUYecTBO Ya-
COB)

OcHoBHOe coaep:kaHue pasjaena
(Tembl)

OcHOBHBIE BHBI JeSITEJIbHOCTH 00y4a-
IOIIUXCA

MHokecTBO Iel-
CTBUTEIBHBIX YH-
Cell.

MHorousieHsl. Pa-
IHOHAJIbHBIE YpaB-
HEHMS U HEPaBEH-
ctBa. CUCTEMEI JIU-
HEUHBIX YpaBHE-
HUM

(28 1)

MHOXeCTBO, Olepanud HajJ MHOXe-
CTBAMU M MX CBOWCTBa. [[narpamMmsl
Ditnepa—Benna. [Ipumenenue Teope-
TUKO-MHOXECTBEHHOI'O anmnapara ajs
peLIeHHS 3a/1a4.

Panmonaneubie yucima. OOBIKHOBEH-
HBIE U JECATUYHBIC IPOOH, MPOICHTHI,
OCCKOHEYHBIE MEPHOJUYECKHE IPOOH.
[Ipumenenune napoOeil M MTPOIEHTOB
JUISL pEeUIeHUs MPUKIIAHbBIX 3a]1a4.
JeWcTBuTenpHble uKcia. PanuoHanb-
HbIE W HppallMOHAJIbHbIE 4YHCIA.
Apudmerndeckue omnepanuu C JAeH-
CTBUTEJIBHBIMUA  4HMCiaMu. Moaynb
JICICTBUTEJIBHOTO YHCJIa U €ro CBOW-
ctBa. [IpuOmmkEHHBIC BBIYMCICHUS,
npaBuja OKpYIJICHUS, NPUKUIKA U
OIIEHKa Pe3yJIbTaTa BHIUUCICHUH.
OCHOBHBIE METO/IbI PEIICHUS LIEJIbIX U
JIPOOHO-pallMOHATBHBIX yYpaBHEHUH W
HEpPAaBEHCTB. MHOTOYJIEHBI OT OJHOM
nepeMeHHou. JleleHue MHOrousieHa
Ha MHOTOWIEH C OCTaTKoM. Teopema
be3y. MHorowIieHbl ¢ HeIbIMU KOd(-
¢unmentamu. Teopema Buera.
Pemenue cucrem TMHEHHBIX ypaBHE-
Huil. MaTpuiia CUCTEMbI IMHEMHBIX
ypaBHeHUH. OnpeenuTesb MaTPHUIbI
22, ero reOMeTpUYECKUN CMBICT U
CBOMCTBA; BBIUUCIICHUE €TI0 3HAYCHHUS;
MIPUMEHEHUE ONPENETUTENS IS pe-
IIEHUS] CUCTEMBI JINHEUHBIX YpaBHE-
HU. Pemenne npukiagHbIx 3a1a4 ¢
MOMOILIbIO CUCTEMBI JINHEWHBIX YpaB-
HCHHI

Hcnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIN
amnmnapar JAJisl OMCaHus X0/1a PEIIeHHs] MaTeMa-
TUYECKHUX 3a/1a4, a TAKXKe peabHbIX [IPOLIECCOB
U SIBJICHUM.

OnepupoBaTh NOHATUAMM: PALIMOHAIBHOE
q1ci0, OeCKOHEYHasl eproandeckas apoos,
MIPOLIEHTHI; HPPALMOHAIBHOE U JI€HCTBUTEb-
HO€ YHUCJIO; MOJYJIb AE€MCTBUTEIBHOTO YUCIIA;
HCII0JIBL30BATH TU ITOHATHS IIPU IPOBEACHUN
paccyXJI€HUH U JOKa3aTeJIbCTB, IPUMEHSATH
JpoOU ¥ IPOLEHTHI JJIs1 PELLIEHUS IIPUKIIATHBIX
3a/1a4 U3 pa3iIMYHbIX OTpaciael 3HaHUH U pe-
AJbHOM KHU3HMU.

Hcnoab3oBath mpuOIMKEHHBIE BBIUMCICHHUS,
IpaBWjIa OKPYIJIEHUS, IPUKHUJIKY U OLIEHKY pe-
3yJIbTaTa BEIYMCIICHUM.

IIpumeHsITH pa3auMyuHbIE METO/BI PELICHUS pa-
[MOHANBHBIX U JPOOHO-PAIMOHAIBHBIX YpaB-
HEHUH; a TaKkKe METOJl UHTEPBAJIOB JUIS pelle-
HUS HEPABEHCTB.

OnepupoBaThb NOHATHAMM . MHOTOWIEH OT
OJIHOM NIEPEMEHHOM, €r0 KOPHU; NIPUMEHSATH
JIeJIEHUE MHOTO4JIEHa HA MHOTOYIEH € OCTaT-
KoM, Teopemy be3y u reopemy Buera st pe-
LIEHUS 3a/1a4.

OnepupoBaTh NOHATHSIMM: CHUCTEMA JIMHEU-
HBIX YpaBHEHHI, MaTpHILIa, ONPEAETUTENb MaT-
pULBIL.

Hcnoab30BaTh CBOMCTBAa oOmpenenuTens 2x2
JUISL BBIYMCIIEHHUSI €r0 3HA4YeHUs, NMPUMEHATH
OTIPEACIUTENN AJIsl PELIEHUs] CUCTEMBbl JIMHEH-
HBIX YPaBHEHH.

MoaeanpoBaTh peanabHble CUTyalllU C TIOMO-
LIbI0 CUCTEMBI JIMHEHHBIX YpaBHEHUH, HCCJIe-
A0BATh IIOCTPOEHHBIE MOJIEIH C IIOMOLIBIO
MaTpull ¥ ONPEICIUTENICH, HHTePIPEeTHPO-
BaTh MOJTYYEHHbIN pe3yabTaT

DyHKIUU U Ipa-
¢buku. CreneHHast

@yHK1USA, cI0cOObI 3aJaHUsl QYHKIMH.
B3anmuo obparsbie pyakipm. Komro-

OnepupoBaTh NOHATUAMU: QYHKIIUS, CIIOCO-
Obl 3a1aHMs PYHKIMK; B3aUMHO 00OpaTHBIE




(GYHKIHS C IETTBIM

surust Gpyakaui. ['paduk GyHkImm.

dbyHKIMH, KOMIO3UIUs QYHKINH, rpaduk

II0Ka3aTeleM DneMeHTapHbIe peoOpa3oBaHus rpa- | (GpyHKIMH, 001aCTh ONpEeNeHHs U MHOXKECTBO
(12 9) (bUKOB GyHKIIHA. 3HAYCHHUH (PYHKIINHU, HYJIU (DYHKITUH, TIpOME-
OO0nacTpb onpeneNeHuss © MHOKECTBO | KYTKU 3HAKOIIOCTOSHCTBA; JIMHEHHAs, KBa(pa-
3HaueHu GyHkiuuu. Hymn pyHkuu. | TmuHas, [poOHO-TMHEWHAs U CTeTIeHHAs QyHK-
IIpomexKyTKH 3HaKONOCTOSHCTBA. YET- | LUM.
Hble U HeuéTHble GpyHKUUU. [lepuonu- | BoImoHATH 31eMeHTapHble MNpeoOpa3zoBaHUs
yeckue (GyHKuu. [IpoMexyTku MOHO- | rpaduKOB GYHKIHUH.
TOHHOCTH (YHKIMH. MaKCUMyMBbI U 3HATH U YMeTh J0Ka3bIBATh YETHOCTD WIN
MUHUMYMBI GyHKIMU. Hanbonpmee n | HEYETHOCTD (DYHKIMHU, TIEPHOAMYHOCTH (PYyHK-
HauMeHbIllee 3HaYeHne (PyHKIUU Ha LMY, HAXOAUTh IPOMEXYTKH MOHOTOHHOCTH
MIPOMEKYTKE. (YHKIMH, MAKCUMYMBl 1 MUHUMYMBI (DyHK-
Jluneiinast, kBagpaTuuHas U JApoOHO-| I[MH, HaWOOJbIIEEe U HAUMEHbIlIee 3HAYCHHE
TUHEWHAas QYHKIUH. ODJIeMeHTapHOoe| QYHKIIUU Ha TPOMEKYTKE.
UCCIIEIOBaHUE U TMOCTpoeHue rpadu-| @opMyJaupoBaTh U HIJIIOCTPUPOBATH rpa-
KOB 3TUX (DYyHKITHA. (puyecku cBOICTBA IMHEMHON, KBAAPATUYHOM,
Crenenp ¢ 1eNbIM TOKaszareneM. bu- | 1poOHO-JIMHEWHOW U CTENEHHON (yHKIIUA.
HoM HeloTOHA. Bripakate (popmMyIaMH 3aBUCUMOCTH MEXAY
CrenenHasi QyHKIUS C HaTypaJIbHBIM | BEIMYHMHAMHU.
U LenbIM nokaszareneM. E€ cBoiicTBa u | 3HATh onpeiesieHHe H CBOMCTBA CTEIIEHU C
rpaduk L[eJIbIM TI0Ka3aTesieM; MOAXO0IAIIy 0 (popmy 3a-
MTUCH JICHCTBUTEIILHBIX YUCEI JIUIsl PeILICHHS
MIPAKTUYECKHX 33]1a4 U IPECTaBICHUS JaHHBIX
Apudmernueckuii | ApudmMeTnueckuil KOpeHb HaTypaib- | @opMyJMpoOBaTh, 3aUCHIBATL B CHMBOJIHU-

KOpEHb N-0H cTe-
nenu. Mppaumo-
HaJbHbBIE YpaBHE-
HUS

HOM CTEIEHH U €ro CBOICTBA.
[IpeobOpazoBaHusi 4MCIOBBIX BhIpaKe-
HUM, coiepKallliX CTETIEHU U KOPHHU.
Wppaunonansupie  ypaBHeHus. Oc-

yeckol ¢opmMe UM HCMNOJIb30BAaTh CBOWMCTBA
KOpHsI N-0i CTENeHM NS MpeoOpa3oBaHUs BbI-
pa’KeHUiA.

Haxoauth pemenusi UppariMioHAIBHBIX ypaB-

(18 9) HOBHBIC METOJIbI PEIICHUS WpPpAIMO- | HEHUI C TIOMOIIBIO0 PABHOCHIIBHBIX MEPEXO0JIOB
HAJIBHBIX ypaBHEHUH. PaBHOCWIBHBIE | WIIM OCYIIECTBIISS TPOBEPKY KOPHEH.
Hepexo/ibl B pPEIICHUH uppanuoHaib- | CTpouTh rpaduk QyHKIMH KOpHS N-0if cTere-
HBIX YPaBHEHH. HU Kak oOpaTHOW Juisi (PYHKIMH CTENCHH C
CpoiicTBa u rpaduk KOpHS N-OH cTe- | HATYypalbHBIM TIOKa3aTeneM
NeHU Kak QyHKIMH 0OpaTHOW CTENeHU
C HaTypaJIbHBIM TIOKa3aTeeM

[TokazarenpHas CremneHb ¢ palMOHANIBHBIM TOKa3aTe- | @OpPMYJHPOBATH OMpedeleHHe CTCIEeHU C

¢byukmms. [lokasza-

JIEM U €€ CBOICTBA.

ParOHAJIbHBIM ITOKA3aTCJICM.

TenbHbIe  ypaBHe- | [loka3zarenbHas QyHKIMs, €€ cBOMCTBa | BRIMOMHATE TpeoOpa3oBaHUsl YHCIOBBIX BBI-
HUS u rpaduk. Vcnonp3oBaHue rpaduka | paxeHHH, ColepKalliX CTEIIeHU C paliOHalb-
(10 9) (YHKIMU 715 pelIeHUs] ypaBHEHUI. HBIM I10Ka3aTeJIEM.
ITokazatenbubie ypaBHeHUsd. OcHoB- | Ucnmosb3oBaTh nndpoBbie pecypesbl Ui M0-
HBIE METO/IbI PEIICHHSI TOKA3aTeNbHBIX | CTPOCHHS TpaduKa MoKa3aTelTbHOW PYHKINUU H
ypaBHEHUH HU3y4YEeHUs €€ CBOMCTB.
HaxoauTthb pemenus nokasaTejlbHbIX ypaBHe-
HUU
Jlorapudmuueckast | Jlorapudwm uncna. Croiicta norapud- | JlaBath onpenesenue orapudma qrcia; jie-
¢bynkius. Jlora- Ma. JlecsTUUHbIE U HATypalbHbIE JIOTA- | CITHYHOTO U HAaTypanbHOro jorapupma. Ue-
pupmMuyeckue pudmsl. [IpeoOpazoBaHne BBIpaKEHUH, | MOJIB30BATh CBOMCTBA JIOTapH(MOB /IS TIpe-
ypaBHEHUs coJleprKalux Jorapudmel. o0pa3oBaHus TOTapU(PMUIECKIX BbIPAKCHHH.
(18 u4) Jlorapudmmueckas yHkuus, e€ cBoii- | CTpouTh rpaduk Jorapupmudeckoin GyHKIHNA

cTBa U rpaduk. Vicnonabp3oBanue rpa-
¢uka GyHKINU s peIIeHus ypaBHe-
HUH.

Jlorapu¢dmuueckue ypaBaenus. Oc-
HOBHBIE METO/IbI pelIeHus Jiorapug-

Kak 0OpaTHOM K OKa3aTeIbHOM U HCIOIb30-
BaTh CBOMCTBA JIOrapuPMHIECKON QYHKINN
ISl peILICHNUS 3a/1a4.

HaxoauTh pemeHus JorapupMHUIECKuX ypas-
HEHUH C TMOMOIIBI0 PABHOCWIIBHBIX NEPEXO0JI0B




MHYECKHX YpaBHEHUH. PaBHOCUIIbHBIE
Nepexobl B pelIeHUH Jorapupmuye-
CKMX YpaBHEHHUH.

WM OCYILIECTBIISISI IPOBEPKY KOpHEH

Tpuronomerpuue- | CuHyC, KOCUHYC, TAHT€HC U KOTaH- JlaBaTh onpeneseHus CUHyca, KOCUHYycCa, TaH-
CKHE BBIPQXEHHUS M| F€HC YHMCIOBOIO apryMeHTa. ApKCH- TeHCa U KOTaHT'€HCA YNCIIOBOr0 apryMeHTa; a
ypaBHEHUS HYC, apKKOCUHYC U apKTaHT€HC YHUC- TaK)Ke apKCHHYCa, apKKOCUHYCA U apKTaHT'e€HCa
(22 ) JIOBOTO apryMEHTa. qucna.
TpuronomeTrpuyeckas OKpyKHOCTb, IIpuMeHSITH OCHOBHBIE TPUTOHOMETPUUYECKUE
ONpeJIeTICHUE TPUTOHOMETPUUECKUX dbopMynbl Ui IpeoOpa3oBaHUsT TPUTOHOMET-
(yHKIMIA YUCIOBOTO apryMeHTa. PUYECKHUX BBIPAKECHUM.
OCHOBHBIE TPUTOHOMETPUYECKUE IIpumensite (GopMyabl TPUTOHOMETPUU IS
¢dopmysl. [IpeobpazoBanue Tpuro- pElIeHNs OCHOBHBIX THUIIOB TPUIOHOMETpUYE-
HOMETPUUYECKHUX BbIpaxkeHuil. Pere- CKMX YpaBHEHUU
HUE TPUTOHOMETPUYECKUX YPaBHEHUN
[TocnenoBarensHO- | [locienoBaTenbHOCTH, CIIOCOOBI 3a71a- | OnepupoBaTh NMOHATHUSIMU: TOCIEI0BATEb-

CTU M IPOTPECCHU
(10 9)

HHA IoclieoBaTeIbHOCTEH. MeTon
MaTeMaTU4eCKOl MHIYyKIHU. MoHO-
TOHHBIE U OTPAaHUYEHHBIE TOCIIEI0BA-
TenbHOCTH. McTopus aHanu3a 6ecko-
HEYHO MAaJIBIX.

Apudmerrdeckass ¥ reoMeTpuUecKas
MIPOTPECCHUMU.

beckoneyHo yObIBaromas reoMeETpH-
yeckass mporpeccus. Cymma Oecko-
HEYHO YOBIBAIOUIEH T'€OMETPUUYECKON
nporpeccuu. JIMHEWHbIM U 3KCIIOHEH-
UAJIBHBIA pocT. Yuco e.

dopMyna CIOXKHBIX NpOLEHTOB. Mc-
MOJIb30BAHUE TIPOTPECCHM ISl pellie-
HUS pEAJIbHBIX 3a7a4 MPHUKIATHOTO
XapakTepa

HOCTb, CIOCOOBI 3aJaHHs MOCJIEI0BATEIbHO-
CTEH; MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIEO-
BATEJILHOCTH; UCCJIeI0BATh I10CIIEI0BATEIbHO-
CTH Ha MOHOTOHHOCTb 1 OTPAaHUYEHHOCTb.
[TonyuaTs npencraBieHre 00 OCHOBHBIX HUJIEAX
aHann3a OECKOHEYHO MaJIbIX.

JlaBaThb omnpejaesieHHe apuPMETUYECKOH U
TE€OMETPUUYECKON IPOTPECCHUH.

Jloka3pIBaTh CBOWCTBA apuU(METHUECKOW WU
TE€OMETPUYECKON IMPOrPECCUU, HAXOOUTh CyM-
My WICHOB IIPOTPECCUU, A TAKXKE CYMMY 4Yile-
HOB 0ECKOHEYHO yObIBaIOIEH reOMEeTPHUECKOM
IIPOTPECCUM.

Hcnonb3oBaTh Nporpeccuu A pELICHUs 3a-
Jla4 PUKJIATHOTO XapaKTep.

IIpuMeHsiTe (GOpMYIly CIIOKHBIX HPOLIEHTOB
JUIs peIIeHUs 3a/1a4 U3 peabHOU NNPAKTUKHU

HenpepriBHble HenpepbiBHble QyHKIMM M MX CBOH- | OnepupoBaTh NMOHATHAMU: (QYHKIMS Hemnpe-
¢bynkuun. Ilpouws- | ctBa. Touka paspbiBa. ACHMOTOTHI | pHIBHAs Ha OTpe3Ke, TOUKa pa3pbiBa (PyHKIUH,
BOJHAS rpadukoB ¢yHkumid. CBolicTBa (yHK- | acHMOTOTa rpaduka PyHKITUH.
(20 4) M HenpephIBHBIX Ha oTpe3ke. Metox | [IpuMeHATH CBOICTBAa HENPEPHIBHBIX (PyHK-
UHTEPBAJIOB Ul PELIEHUS Hepa- | UM Ul peIIeHns 3a1a4.
BeHCTB. [IpumeHeHne cBOMCTB Hemnpe- | OnepupoBaTs NOHATHAMU: IIEpBas U BTOpas
PBIBHBIX (YHKLUUMH A7 pelIeHus 3a- | Ipou3BOAHbIE (YHKIMH; MOHUMATh (Qu3Mue-
Jlay. CKMM U T€OMETPUYECKHUI CMBICI NIPOU3BOJHOM;
IlepBas u BTOpas Npou3BOAHbIE 3aIUChIBAaTh YPAaBHEHHUE KacAaTEIbHOM.
¢ysakuuu. Onpenenenue, reoMeTpu- BbiuncasaTe NpoU3BOJIHBIE CYyMMBI, IPOU3BE-
YeCKHH U (PU3NUECKUI CMBICI POU3- | JIEHUs], YACTHOTO U CJIOKHON (YHKIUU.
BOJHOW. YpaBHEHHE KacaTeJIbHOU K H3yuarh npou3BOAHbBIE JIEMEHTAPHBIX (PYHK-
rpaduky GyHKIUH. IIUH.
[IpousBonHbIe aeMeHTapHbIX GYyHK- | Mcnmoab30BaTh TreoMeTpUYecKuid U Qusnye-
uuil. [IpousBonHas cymMMBl, IPOU3BE- | CKUM CMBICI IPOU3BOJHOM JUUIs pELICHMS 3a1a4
JI€HUS], YACTHOT'O U KOMIIO3HULINH
byHKIMI
[ToBTOpEHME, OcHoBHble NOHATHS Kypca anreOpbl U | [IpuMeHATH OCHOBHbIE MOHATHUS Kypca anreo-
o0o0menue,  cu- | Hayas MmarteMaTuueckoro aHanusa 10 | ppl M Hayal MaTeMaTH4YecKOro aHaiu3a JJis

cTeMaTH3aIys 3Ha-
Hui (2 49)

Kjacca, 000OIECHHE U CHCTEMaTH3a-
WA 3HAaHUN

peuieHus 3a1a4d U3 PeAIbHOM KU3HU U APYIUX
LIKOJIBHBIX IIPEIMETOB




11 kaacc (140 yacoB)

Ha3Banue pa3nena

OcHOBHOE coJepKaHue pa3esa

OcHOBHbIE BHAbI JeSITEJILHOCTH 00yYaro-

(kommyecTBO  4a- | (TeMbI) IHUXCS
COB)
HccnenoBanue [Ipumenenue nmpousBogHOM K uccie- | CTponTh rpaduk KOMIO3UIUU (YHKIMH € TO-

GyHKIMH C TOMO-
LIbI0 IPOU3BOIHOM
(24 )

noBaHWIO (yHKIMA HA MOHOTOH-
HOCTh M 3KCTpeMyMbl. Haxoxenue
HauOObIIEr0 ¥ HAaWUMEHBIIETr0 3Ha-
YeHHsI HEMPEPHIBHOW (QYHKIMH Ha
OTpE3KE.

[IpumeHnenne  npoU3BOOHOM Ui
HAXOKJEHUS HAWIIY4IlEero peleHus
B NPUKJIAAHBIX 3ajayax, Ui ompe-
JIeJIEHUSI CKOPOCTH M YCKOpPEHHUS
nporiecca, 3a1aHHOro (HOpMyIIoN Win
rpaguKoM.

Komnozunus ¢yskmmii. ['eomerpu-
yeckue 00pa3bl ypaBHEHUH U Hepa-
BEHCTB HAa KOOPJIMHATHOM MJIOCKOCTH

MOIIIBI0  3JIEMEHTapHOIO
CBOWCTB KOMIIO3UILIUU.
Crpoutb reomeTpruyeckue o0Opa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAMHATHOM TIOCKOCTH.
Hcnonb3oBaTh MPOU3BOAHYIO Ui HCCIEIOBa-
HUSl (PYHKIIMM HA MOHOTOHHOCTH M DKCTPEMYMBI,
HAXOAMTh HauOosblliee U HaUMEHbIIEE 3Haye-
HUsl QYHKIIUN HETIPEPHIBHOW HA OTPE3KE;
Crpouts rpaduku QyHKIMI Ha OCHOBAaHUU
MPOBEIEHHOTO UCCIICIOBAHUSI.

Hcnonb3oBaTh NPOU3BOAHYIO JUISI HAXOXKICHUS
HAWIYYIIErO PEUICHUS B MPHUKIAIHBIX, B TOM
YHClie COLIMATbHO-9KOHOMUYECKUX, 3a7auax, JUIsl
oTpesieNieHUs] CKOPOCTH U YCKOPEHUs Tpoliecca,
3aIaHHOTO (POPMYIION MITH TpadUKOM.
I[MoayuyaTs mnpeacTaBjieHHe O TPUMEHEHUU
MIPOU3BOIHON B Pa3IMUHBIX OTPACIIAX 3HAHUN

HUCCJICcJ0BaHuUs n

[lepBooOpasznast u
UHTETpal
(12 9)

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
nepBooOpa3HbiX.  IlepBooOpasHbie
aneMeHTapHbIX (QyHKuui. IlpaBuna
HaXO0JIeHUs IEPBOOOPA3HBIX.
Hurerpan. I'eomerpudeckuil CMBICI
uHTerpasna. Boluncnenue ompene-
AEHHOTO WHTErpaia 1o ¢dopMyIie
Herorona-Jleliouuna.

[TpumeHeHne UHTErpaNa A HaXO0XK-
JeHUs TUIomaAe Mmiockux ¢Guryp u
00BEMOB r€eOMETPUUECKHX TEJL.
[Tpumepsr pemenuii quddepeHm-
AJIbHBIX YPaBHEHUM.

OnepupoBaTh NOHATUAMU: TIEPBOOOpa3HAs U
onpezeneHHslii naterpain. Haxoaquthb nepBooO-
pa3HbIC AIIEMEHTAPHBIX (PYHKIIMA U BEIYUCIATH
uHTerpai mo ¢gopmyne Hetorona — JleiioHua.
HaxoauTth miomaay miockux Guryp u o0bEMbI
TE€JI C MOMOUIBIO ONPENEIEHHOIO NHTErpaa.
3HAKOMHUTBCS C MATEMAaTUYECKUM MOJIEIIMPOBa-
HUEM Ha npumepe auddepeHInanbHbIX YpaBHe-
HUM.

IHonyyars mnpencraBieHHEe O 3HAYEHUM BBEIE-
HUS TOHSATHS WHTErpajia B pa3BUTUU MaTeMaTH-
KU

I'paduku Tpurono-
METPUYECKUX PYHK-
uui. Tpuronomerpu-
YecKre HepaBeHCTBA
(16 9)

Tpuronomerpuueckue (QpyHKIUH, HX
CBOIicTBa U rpaduky.

OT0op KOpHEH TpUTOHOMETpUYe-
CKHX YPAaBHEHMH C IMOMOIIBIO TPUTO-
HOMETPUYECKON OKPYKHOCTH.
Pemenne TpUroHOMETpUYECKUX He-
PaBEHCTB

Hcnoab3oBarh HU(PPOBBIE pecypcebl IS 110-
CTpoeHUsI Tpa)UKOB TPUTOHOMETPUUECKUX
(GYHKIIUY U U3YYSHHS UX CBOWCTB.

Pemarb, TpUrOHOMETPUYECKUE YpPABHEHHUS U
OCYIIECTBIIATh OTOOpP KOpHEH C MOMOIIBIO TPH-
TOHOMETPUYECKOU OKPYKHOCTH.

I[IpumensiTe QOpMyIBl TPUTOHOMETPHUH  JUIS
pELIECHHUs] OCHOBHBIX THUIIOB TPUTOHOMETpPHYE-
CKHMX HEPaBEHCTB.

Hcnoab3oBaTh HU(PPOBBIE pecypebl IS NO-
CTpOEHHS U ucciaenoBanus TpadukoB GyHKIUN

NppanuonaneHbie,
MOKa3aTeIbHBIE U JIO-
rapuMudIecKrue Hepa-
BEHCTB (24 1)

OcHOBHBIE METOJBI PEIICHUS IOKa-
3aTeNbHBIX U JIOTapU(MHUUECKUX He-
PaBEHCTB.

OcHOBHBIE METOJBI PELICHUS Hppa-
LIMOHAIbHBIX HEPABEHCTB.
I'paduueckue METOIBI peIICHUs Up-
palMOHANBHBIX, IIOKA3aTECIbHBIX U
JOrapu(pMHUECKUX YpaBHEHUN U He-

IIpyMeHATH CBOWCTBAa MOKA3aTEIbHOW W JiOTra-
pupmuyeckord (QyHKIMA K pelIeHHI0 TMOoKa3a-
TENbHBIX U JOTapu(PMUYECKUX HEPABEHCTB.
O00cHOBATBH PAaBHOCUIILHOCTH MEPEXO/I0B.
Pemates uppanmoHanbHble HEPABEHCTBA.
Hcnoan3oBath rpaduueckue METOIbl M CBOM-
CTBa BXOJSIIMX B YPAaBHEHHE WJIM HEPABEHCTBO
(bYHKUMH 711 peleHust 3a/1a4u




paBEHCTB

Komiuiekcusle ynciia

(10 9)

Kowmrnekcuesie uncna. Anrebpande-
CKas U TpUroHOMeTpHuueckasi Gopmbl
3alMCH KOMIUIEKCHOTO YHCIIA.
ApudmeTnueckre onepanuud ¢ KOM-
MJIEKCHBIMU YUCJIaAMHU.

N300pakeHne KOMIUIEKCHBIX YHUCEl
Ha KOOPJMHATHOM IIJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cre-
[IEHU U3 KOMIUIEKCHOT'O YHCJIa.
[IpumeHeHHe KOMIUIEKCHBIX YHCEll
JUI pemieHust (U3UYECKUX M Teo-
METPUYECKUX 3a/1a4

OnepupoBaTh NOHATHSAMHU: KOMIUIEKCHOE YHC-
JI0 ¥ MHOKECTBO KOMITJIEKCHBIX YHCETI.
IIpencraBiasATh KOMIUIEKCHBIE YHCTIa B anredpa-
WYECKOW U TpUroHOMeTpuueckoi popme. Bbl-
MOJIHATH apU(PMETUIECKUE OTIEPAIIMH C HUMH.
HN300pakaTh KOMIUICKCHBIE YWCIIa HA KOOPIH-
HaTHOMW IUIOCKOCTH.

I[Ipumensats popmyny MyaBpa u noiayyaTh
MPEICTABJICHUE O KOPHAX N-0il CTENeHU U3 KOM-
IUIEKCHOTO YHClia. 3SHAKOMUTBCS C IpUMepaMu
MPUMEHEHHUS KOMIUIEKCHBIX YUCEJT JJIsl PEICHUs
reOMEeTPUUYECKUX U (PU3NUECKHX 3a]a4

Harypanbnsle u ne-
JbIE YHCIIa
(10 9)

Harypaibnble u niensie 9yucna.
IIpumeHeHne NPU3HAKOB AEIUMOCTH
uensix yucesn, HOJ u HOK, ocrat-
KOB 10 MOAYJIO, alroputMa EBkin-
Jla JUIs PEIeHMs 3a/1a4 B LIEJIbIX YHC-
nax

OnepupoBaTh NOHATHAMM: HaTypaJbHOE U Iie-
JI0€ YHCII0, MHOKECTBO HATYPAJIbHBIX YHCE.
Hcnosib30BaTh NPU3HAKH JCIIUMOCTHU HETBIX
yucen; octatku no moayio; HOJl u HOK naty-
paibHBIX YKcel; anroput™ EBknmnaa juis pere-
HUS 3a7a4.

3anucpIBaTh HaTypajbHbIC YKCIIA B PA3ITUUYHBIX
MO3UIIMOHHBIX CUCTEMaX CUMCICHUS

Cucremsl paruo-
HAJbHBIX, UPPALIHO-
HAJIbHEIX ITOKa3a-
TENbHBIX U JIOTa-
pPUPMHUECKUX ypaB-
HEHHI

(12 u)

Cucrema 1 COBOKYITHOCTh YpaBHEHUH.

PaBHOCMIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUSI.

OcCHOBHBIE METOBI PELLIEHUS CUCTEM
U COBOKYITHOCTEM pallMOHAJIbHBIX,
UPpaLOHAIbHBIX, I0KA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUII.
[IpumeneHne ypaBHEHU, CUCTEM U
HEPAaBEHCTB K PELIECHUI0 MaTeMaTH-
YECKUX 3aJad Y 3a7a4 U3 pa3iIMdHbIX
oOjacTell HayKu M pealibHOM JKU3HH,
UHTEPIPETAUA  TOJIYYEHHBIX pe-
3yJbTATOB

OnepupoBaTh NOHATHAMU: CHCTEMA U COBO-
KYITHOCTb YPaBHCHUH U HEPABCHCTB; PEILICHUE
CHUCTEMBI WIH COBOKYITHOCTH; PABHOCUJIbHbIE
CUCTEMBI U CUCTEMBI-CIIEACTBHS.

HaxoauTe pemieHus CucTeM U COBOKYITHOCTEN
LEJIBIX PallMOHATIbHBIX, NPPALMOHAIBHBIX, IIOKA-
3aTeNbHBIX U JOTapu(PMUUECKUX YPAaBHEHUN U
HEPABEHCTB.

IIpuMeHATH CUCTEMBI YPABHEHUN K PELICHUIO
TEKCTOBBIX 3a/1a4 U3 pa3IM4YHbIX oOnacTeil 3Ha-
HUI U peIbHOW KU3HH; HHTEPIPETUPOBATH
MIOJIyYEHHBIE PEIICHUS.

Hcnoab30BaTh M poBbIE PeCypCh

38.,[[3‘-11/1 C mapamceT-

PaI_II/IOHaJ'IBHLIC, HppalluOHAJILHBIC,

Bb10upaTh cioco0 perieHus paloHalIbHbIX,

pamu MoKa3aTeIbHbIE, JOTApUPMHUUECKUE | UPPAIMOHATBHBIX, TOKAa3aTeIbHBIX, JIoTapu(hMu-
(16 u) U TPUTOHOMETPUYECKHE YPABHEHUS, | YECKHX M TPUTOHOMETPUUYECKHX YPaBHEHUH U
HEPaBEHCTBA U CHCTEMBI C ITapaMeT- | HEPaBEHCTB, COJEPKAIIUX MOIYJIH U TTapaMeTPhI
pamu. IIpumensiTe rpaduyeckue M aHATUTHYECKUE
[TocTpoenwne u ucciaeoBaHue MaTe- | METOIBI JUTSl PEIICHUS YpaBHEHUH M HEPAaBEHCTB
MaTHYECKUX MOJIeel peabHbIX CH- | C MapaMeTpaMu, a TaKKe HCCiIeoBaHue (QyHK-
Tyalu# C IOMOILIBIO YPAaBHEHUM, CU- | [IUM METOJaMHU MaTEeMAaTHYECKOr0 aHaJIA3a.
CTE€M ypaBHEHUH M HEPaBEHCTB ¢ Ma- | CTPOUTH M HMCCIeI0BATh MaTeMaTHYECKHE MO-
pamerpaMu JIeNTd peajbHBIX CUTYalluil ¢ MOMOIIBIO YpaBHE-
HHIA, HEPAaBEHCTB M CUCTEM C TIapaMeTpamMu
[ToBTOpenue, 0000- | OCHOBHBIE TIOHSATHS W METOABI Kyp- | MoaeJupoBaTh peaibHbIe CUTYallly Ha S3bIKEe
IIEHUE, CHUCTEeMaTH- | ca, 00OOILIeHHEe W CcHcTeMaTH3auus | anreOpbl, COCTABJIATH BHIPAXKECHUS, YPaBHEHUS,

3anus 3HaHui (16 9)

3HaHUU

HEPaBEHCTBA U MIX CHCTEMBI 110 YCIOBHUIO 3a/1auH,
HCCJIE0BATH MOCTPOCHHBIE MOJICITH C UCTIONb-
30BaHHEM ammapara ajareOpsl.

IpuMeHsTh (QYHKIUU AJS MOJCIHUPOBAHUS U
UCCIICIOBAHMSI PEATTbHBIX MTPOIECCOB.

Pematn NPUKJIIAAHBIC 3a/1a41, B TOM YUCJIC CO-
IUATEHO-D)KOHOMHYECKOTO ¥ (PH3HUYECKOTO Xa-
pakTepa, CpeICTBAMU JIreOphl U MaTeMaTHye-




‘ CKOr'o aHaJin3a

IMoypounoe nmianupoBanue AJIFEBPA u nHayaia matemaTuyeckoro anaausa, 10 kiacc

Ne Jlama Tema ypoka
n/n | Ilnan ‘ Dakm
MHo:KecTBO JeiicTBUTENbHBIX YHucel. MHoroujeHsl. PannonajbHbie ypaBHeHUs 1 HepaBeHcTBa. CH-
cTeMbl JINHEHHBIX YPaBHeHHI - 28 yacoB
1 MHOKeCcTBO, OTiepallui HaJl MHOKECTBAMU M MX CBOMCTBA
2 Huarpammsl Ditniepa - Benna
3 [TpuMeHeHrne TEOPETUKO-MHOYKECTBEHHOTO anmnapaTa Jyisl pelIeHus 3a1a4
4 PammonansHble uncia
5 OOBIKHOBEHHBIE U ACCSITUYHBIC IPOOH
6 ITpotieHTHI
7 BeckoHeuHbIC IEPHOANYECKHE TPOOH
8 [TpumeHeHue apoOeil U NPOLIEHTOB VIS PELICHUs IPUKIIAIHBIX 3a/1a4
9 JleficTBUTEIbHBIC YHCIIA
10 ParmonanbHbIe U HppaLMOHATIbHbIE YHCIIa
11 ApudmeTnueckre onepanuu ¢ 1eHCTBUTEIIbHBIMU YHUCIAMHU
12 Monynp AeMCTBUTENBHOIO YHCIIA U €r0 CBOMCTBA
13 [TpubnnxEHHBIE BEIYUCICHHSI, IPABUIA OKPYTICHUS
14 [Tpukuaka v OlleHKa pe3yJIbTaTa BHIYHCICHUIN
15 Konumponvnas paboma Nel no meme «PayuonanvHvie ypasnenus u Hepa-
séencmea. Cucmemul TUHEIIHBIX YPAGHEHUIL)
16 OCHOBHBIE METO/IbI PEIICHHUSI LIEJIbIX YPABHEHUI
17 OCHOBHBIE METOIbI peIIEHUs IPOOHO-pAIIMOHAIBHBIX YPaBHEHHM
18 OcCHOBHBIE METO/IbI PEIICHUS IIEJIbIX U APOOHO-pAIlMOHAIILHBIX HEPABEHCTB
19 MHorowieHsl OT OAHON NEPEMEHHOM. /[eleHre MHOTOUYJIEHa HA MHOTOWIEH C
OCTAaTKOM
20 Teopema bezy
21 MHuorousnens! ¢ nensiMu koddduimentamu. Teopema Buera
22 Pernienue cuctem JIMHEHHBIX YpaBHEHHUMN
23 Martpuiia CHCTeMbI JTUHEHHBIX YPaBHEHUH
24 Onpenenutenb MaTpPULbl 2X2, ero TeOMETPUUECKUI CMBICIT M CBOMCTBA
25 Berunciienue 3HaYSHHsI OTPEICTUTEIISI
26 [IpuMeHeHue onpeaesuTeNs Il pEUICHUS] CUCTEMBbI JINHEWHBIX YPAaBHEHUN
27 Perennie mpukiIaHbIX 33724 C TOMOIIbIO CHCTEMbI IMHEHHBIX YpaBHEHHI
28 Konmponvnaa pavoma Ne2 no meme «Muoscecmeo oeiicmeumenbHulx Y-
cen. Muozounenw)
Dyukuuu ¥ rpaguku. CreneHHasi QyHKIMA C LeJbIM NIOKa3aTeeM - 12 yacos
1 Crioco6sb1 3aianus GpyHkiun. Bzanmuo obparueie pyHkimu. Kommnosurus
GYHKIHI.
2 ['paduk dyHkumu. DnemMeHTapHble npeodbpa3zoBanus rpaduKoB GyHKITHIA
3 Ob6uacTh onpeaeneHusl 1 MHOKECTBO 3HaYeHHM pyHKINUN
4 Hymu ¢yskiuun. [IpoMexyTkn 3HAKOMOCTOSTHCTBA
5 Yérupie u HeuéTHBIC QyHkmu. [lepuoanueckue GyHKIUU
6 [TpoMexyTKH MOHOTOHHOCTH (YHKIIMH. MaKCUMyMbl 1 MUHUMYMBbI (DYHKITHH
7 Hauboupiiee n HanMeHblee 3HaueHHE (QYHKIMH Ha POMEKYTKE
8 JluneiiHas U KBaJgpaTHUHAs QYHKLIUHU. DIEMEHTAPHOE UCCIIEIOBaHUE U Tpa-
bukn GyHKIHHA
9 JpoOHo-nmuueitHast QyHKIMH. DIeMeHTapHOe HCcCael0BaHue U rpaduK ITUX
byHKIMA




10

CreneHb ¢ LIEJIBIM IToKa3aTeneM. buanom HrroTona

11

CrenenHast GyHKIUS C HATypaJIbHBIM U IIEIIBIM MTOKa3zareneMm. EE croiicTBa u
rpaduk

12

Konumponvnas paboma No3 no meme « Dynkyuu u zpaguxu

ApudmeTrnyeckui

KOpeHb N-0ii cTrenenu. UppannonanabHbie ypaBHeHus - 18 yacos

ApudmeTrndeckuii KOpeHb HaTYpaJIbHOM CTEIICHH M €T0 CBOMCTBA

[TpeoOpa3oBaHus YUUCIOBBIX BHIPAKECHUHN, COIEPKAIINX CTEIICHU

BriHeceHne MHOXKHUTEIIS U3-1101 3HaKa KOPHA

BHecenne MHOXKHUTEIA 110 3HAaK KOPHA

CokpailieHue JIpo0dei, coepiKalinuX paauKaibl

[TpeoOpa3oBaHre UppaOHATIBHBIX BhIPAXKEHUN

[ToBTOopenue mo Teme «ApuhMEeTHUECKII KOPEHb N-HOW CTENICHI

0N |WIN|F-

Konmponsnaa paboma Ned no meme «Apugpmemuueckuit kopens n-oit
cmenenu

HppaimoHanbHble ypaBHEHUS

10

O6J1acTh JONYCTUMBIX 3HAYEHUI UPPALIMOHAIIBHOTO YPaBHEHUS

11

OcHOBHBIE METO/Ibl PELICHUSI UPPALMOHAIBHBIX YPaBHEHUI

12

PaBHOCUIIBHEIE NePEXo0abl B pCIICHUM HPPpALlMOHAJIBbHBIX ypaBHCHI/Iﬁ

13

AJITOpUTM PELICHMs] UPPALMOHAIbHBIX YPABHEHUI

14

Pemenne nppauvoOHaIbHbBIX YPaBHEHUN

15

Penennie nppalinoHalIbHBIX YpPaBHEHUIN

16

CaoiicTBa 1 rpaguK KOpHsI N-Oi CTENEeHU KaK (PYHKIIMH 0OpaTHOW CTENEHHU C
HaTYpaJIbHBIM I10Ka3aTelIeM

17

IToBTOopenue no teme «MppanroHanbHble YPaBHEHUS)

Konumponvnas paboma No5 no meme «Uppayuonanvhnvie ypasnenusn)

Ioka3zarenbHas pynkuus. [lokazareabHubie ypaBuenus - 10 yacon

Crenensb ¢ pallMOHAJIbHBIM I10KA3aTEIEM U €€ CBOMCTBA

[TokazarenbHast pyHKIMS, €€ cBOWcTBA U TpaduK

Hcnonp3oBanue rpaduka GyHKIWU OIS pelIeHUs] YpaBHEHHM

[Toka3aTenbHble YpaBHEHUs

OCHOBHbBIC MCTObI PCHICHH ITOKA3aTCIbHBIX ypaBHCHI/Iﬁ

[TpuBenenue o0enx yacTel ypaBHEHHUS K OJHOMY OCHOBAHHIO

BriHeceHHne 00111ero MHOKHTEIS 32 CKOOKY

MGTOI[ 3aMCHBI nepeMeHHoﬁ B ITIOKA3aTCJIbHBIX YPABHCHUAX

OO IN OO |WIN|F-

MGTO[[ ITIOYJICHHOTI'O ACJICHUA

(BN
o

Konmponsnasa paboma Ne6 no meme «llokazamenwvnaa pynxyus. Iloka-
3amensHble yPAGHEHU)

Jlorapudpmuueckas ¢pynkuus. Jlorapudpmudeckne ypapHenus - 18 yacon

[EEN

Jlorapudm uucna
. OCHOBHBIE METO/IbI PEIICHUS JIOTApU(HMUIECKUX YPABHCHHUIA.

CBoiicTBa Jiorapudma

Jlecsituunble Jorapu@msl

HarypanpHblie orapudmMbl

[TpeoOpa3oBaHue BbIpaXXeHH, coepKalux Jorapudmsl

Jlorapudmuueckas QyHKIus, €€ CBOWCTBA U rpaduK

Hcnonb3oBanue rpaduka GyHKINN A pelieHus] ypaBHEHUI

QyHKIMOHATbHO-TpahUIeCKUl METO pEellIeHHs YpaBHEHUN

OoIN OO |WIN

Konumponvnas paboma Nol no meme «Iocapughmuuecxkan pynxuusny

(BN
o

Jlorapudmuueckue ypaBHEeHUs

|
|

PaBHOCHIIBHBIE TTEPEX0/IbI B PEHICHUH JIOTapU(DMUYECKUX YPaBHEHHUH

=
N

Perenne ypaBHeHH IO ONPESIICHUIO Jorapudma

-
w

MCTO,Z[ IIOTCHIMPOBAHUS




MeTo/1 BBEJIeHUsI HOBOW TEPEMEHHOM

15 MeTon jorapuMupoBaHus

16 ITepexo1 K HOBOMY OCHOBaHHIO

17 Pemenue gorapuMuyueckux ypaBHEHHM

18 Konmponvnasa paboma Ne8 no meme «/Iocapugpmuueckue ypasnenusny

Tpuronomerpuyeckue BbIpaskeHHsl U ypaBHeHHs - 22 yaca

1 CuHyC, KOCHHYC YHCJIOBOTO apTyYMEHTa

2 TaHreHc U KOTAHT'€HC YUCIIOBOTO apryMeHTa

3 ApKCUHYC, apKKOCHHYC U apKTaHI€HC YHCJIOBOI0 apryMeHTa

4 TpuronomeTrpuieckas OKpyKHOCTb, OIIPEIeICHIE TPUTOHOMETPUYECKIX
(GYHKIMI YMCIOBOTO apryMeHTa

&) OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA

6 DopMyJIbI TBOWHOTO yria

7 DopMyJibl TOHMKEHHUS CTEIICHH

8 @DopMyJIbI TOJIOBUHHOTO yTia

9 DopMyJITbl CYMMBI apPTYMEHTOB

10 DopMmyJibl cyMMbl QYHKUIUN

11 Dopmyibl mpousBeeHNs QYHKIMN

12 [TpeoOpa3oBaHre TPUTOHOMETPUYECKUX BBIPAKEHUH C TOMOLIBI0 hopMyI

13 Konmponsnasa pavoma NeQ no meme « Tpuzonomempuueckue 8blparx;ceHusny

14 Pewienue ypaBHeHus COSX = a

15 Pemienne ypaBHeHus SinX = a

16 Pemenne ypaBHenuii tgx = a, Ctgx = a

17 MeTo1 3aMeHbI IEPEeMEHHOU

18 YpaBHeHUs1, CBOASALINECS K KBaJJPAaTHBIM YPABHEHUSIM

19 MeTo1 pasyioKeHHs] Ha MHOYKUTEIIH

20 OmHOPOIHBIC TPUTOHOMETPUIECKHE YPAaBHEHHUS

21 PenieHne TPUrOHOMETPUUECKUX YPaBHEHHH

22 Koumponvnas pavoma NelO no meme « Tpuzonomempuueckue Ypagne-
HUA»

IlocaenoBaTesbHOCTH M iporpeccuu - 10 yacos

1 ITocaemoBaTeabHOCTH, CIIOCOOLI 3aJaHUs MTOCIEA0BATEILHOCTEN

2 MeTo MaTeMaTHYECKOW HHIAYKITUU

3 MOHOTOHHBIE U OTPaHUUYEHHBIE MTOCIE0BATEILHOCTH

4 Apudmerndeckas 1 reoMeTprUIecKas IpOrpeccuu

5 beckoHeuHo yObIBaromasi reoMeTpudeckast mporpeccus

6 CymMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKONM MPOTPECCUH

7 JIMHEeNHBIN ¥ SKCHOHEHUUAJIbHBIN pocT. Yncio e

8 Dopmyia CI0KHBIX TPOLIEHTOB

9 Hcnonp30BaHue MpOrpeccuu JIsl pelieHns peasibHbIX 3a]a4 MPUKIaHOTO
XapakTepa

10 Koumponvnas paboma Nell no meme «Ilocnedosamensnocmu u npozpec-
cuuy

HenpepbiBubie pynkuuu. IIpoussognas - 20 yacos

1 HenpepsiBHble QYHKINMHU 1 UX cBoMcTBA. Touka pa3phiBa

2 Acumnrotsl rpadukoB ¢pyHkuuit. CBolcTBa (PyHKIMI HENPEepbIBHBIX HA OT-
pe3ke

3 MeToa HHTEpPBAJIOB JJIs pEIICHHs] HEPABEHCTB

4 IIpuMeHeHne CBOWCTB HEMPEPBHIBHBIX (DYHKIIMH JIJIs1 PEIICHUS 3a0a4

&) [lepBasi u BTOpasi MpOU3BOIHbIE (PYHKINUU

6 OnpeneneHne, TeOMETPUYECKUN U PU3NIECKUI CMBICI TPOU3BOTHOM

7 AJITOPUTM Hax0KAEHUS MPOU3BOIHOMN




8 Dopmysl qudGepeHnrpoBaHus
9 [TpousBoiHAsI CTEICHHON (YHKIIMH
10 [Tpon3BOHBIC SJIEMEHTAPHBIX (DYHKITHI
11 Brrurciienue mpon3BOIHBIX AJIEMEHTAPHBIX (PYHKIIHIA
12 [Tpon3BogHast CyMMBI PYHKITUIH
13 [Tpon3BoaHast mpou3BeAeHUA(DYHKITUI
14 [Tpon3BoiHAst YaCTHOTO (PYHKITHIA
15 [Tpon3BoHAs KOMITO3UIIMK (PYHKITUN
16 IToHsiTHME M BBIYMCIICHHE IPOM3BOJHOM N-TO NMOPsAKa
17 JuddepenuupoBanne ca0KHOM QyHKINUN
18 YpaBHeHHe KacaTeabHOU K rpaduky QyHKIUU
19 YpaBHeHHe kacateabHOU K rpaduky GyHKINUN
20 Koumponvnas paooma Nel2 no meme «Henpepoienvie pynxyuu. Ilpous-
600HAA)
IToBTOpPEeHue, 00001IeHNE, cCHCTEeMaTH3ausl 3SHAHUH - 2 yaca
1 PemeHns TpUroHOMETPUYECKUX YPABHEHHUM
2 CucreMarusanus 3HaHUH

IMoypounoe niianupoBanue AJICEBPA u Hayaia maTeMaTH4eckoro anajimnsa, 11 kiace

No Jlama Tema ypoka
n/n | Ilnan ‘ Dakm
HccaenoBanue pyHKImii ¢ NoMOIbIO NPOU3BOAHOI - 24 yaca
1 [ToBTOpenue. @opmyiibl quddepeHpoBaHU
2 [TpaBuna auddepeHunpoBanus
3 [TpuMeHeHre TPOU3BOJHON K MCCIIeIOBaHUIO (HYHKIIMI HA MOHOTOHHOCTh
4 [TpumMeHeHne MPON3BOIHON K UCCIIEIOBAHMIO (PYHKIMIA HA SKCTPEMYMBI
5 DKCTpeMyMbl QYHKITMH
6 Brruncienne 35KkCTpeMyMOB (PYHKITUH
7 [IpuMeHeHre MPOU3BOHOM /1JIsl JOKA3ATENbCTBA TOXKAECTB U HEPABEHCTB
8 [Toctpoenne rpaduKoB QYHKITHIA
9 HccnenoBanme QyHKIMH U TOcTpoeHue Tpaduka QyHKIUN
10 CBs13p MeX 1y TpadukoM GyHKIIUK U TpaduKkoM e€ TpOr3BOTHON
11 Hauboubliee u HauMeHblee 3HaUeHHsI QYHKIMH HA TIPOMEXKYTKE
12 3a/iayn Ha OThICKaHWE HAMOONBIINX U HAUMEHBIINX 3HAUCHUN BEJTMYUH
13 Pemenune 3a1a4 Ha HAXOXKACHUE HAMOOJBIITUX U HANMEHBIINX 3HAYCHHUM
14 [TprMeHeHrne TPOU3BOTHON K UCCIIEIOBAHUIO (DYHKITUU
15 Koumponvnas paooma Nel no meme «Hccnedosanue gpynkyuii c nomo-
Wib10 NPOU3EOOHOIL)
16 [TprmeHeHne MPOU3BOTHON /IS HAX0XKACHHUS HAWTY4IIero PelieHus B IPU-
KJIQJHbIX 3a/1a4ax
17 [TprMeHeHre MPOM3BOJHON B PEIICHUH 3a1a4
18 [TpumeneHnne MPOU3BOHON JIJIs1 HAXOXKSHHUS HAWTYUIIEro PEIICHUS IS
OTIpeJIeNIeHUs] CKOPOCTH IpOoLecca, 3aAaHHOr0 (hopMyJIoN MK rpadgukoM
19 [TpumeneHne MPOU3BOTHON JIJIs1 HAXOXKEHHUST HAWTYUIIEro PEIICHUS IS
OTIpeIeNICHUs] YCKOPEHHSI MpoIiecca, 3aJaHHoro (hopMynioi win rpadhukoM
20 Kommosuius ¢hyHKImiz
21 ["eomeTpuyeckue o0pa3bl ypaBHEHUN Ha KOOPIMHATHON MJIIOCKOCTH
22 I'eomeTrpruueckue 00pa3bl HEPABEHCTB HA KOOPAUHATHON TIOCKOCTH
23 IToBTopenne no teme «lccnenoBanne PyHKIUN ¢ TOMOIIBIO MPOU3BOTHOMNY
24 Koumponsnas paboma Ne2 no meme «Hccnedosanue ghynkyuii ¢ nomo-
WbI0 NPOU3EOOHOIL)

IlepBooOpa3nas u nHTerpaJ - 12 yacon




ITepBooOpazHast

OcHOBHOE CBOMCTBO MEPBOOOPA3HBIX

[TepBooOpa3HbIe 37IeMEHTAPHBIX (YHKITHIA

[IpaBusa Hax0XAEHUS IEPBOOOPA3HBIX

Hurerpai. I'eoMeTpuyecKkuii CMbICI HHTETpasa

Brruucnenue onpeaenéHHoro uarerpaia mno dhopmynae Herotona-Jleioauma

[TpyMeHeHre uHTerpaia i HaX0XkKAeHUs IUIonaied IIOCKUX Guryp

HpI/IMeHeHI/Ie HHTCIpajia JJI1 HAXOXIACHUA 00BEMOB T'COMCTPUYCCKHX TCJI

OO |NoO(O|A|WIN|F-

[Tpumepsl pereHnii nuddepeHmanbHbIX YpaBHEHUI

(BN
o

MareMaTH4ecKoe MOJICITUPOBAHUE PEATbHBIX MPOLECCOB C MTOMOIIBIO U }-
(epeHIATbHbIX YPaBHEHUH

|
|

IToBTOpenue no reme «IlepBoobpasHas u HHTErpaI»

[EY
N

Koumponvnasn paooma Ne2no meme «llepeooodpaznan u unmezpaiy

I'paduxu

TpUroHomerpuiyeckux pynknuii. Tpuronomerpuyeckue HepaBeHcTBa - 16 yacoB

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu

CaoiicTBa 1 rpaguk GyHKIUH Y = cOSX

CaoiicTBa u rpaduk GyHkImE Y = SinX

['paduku pynkuuii y = tgX, y = ctgx

Penienne TpUrOHOMETPHUUECKUX YPAaBHEHHIH C TIOMOLIBIO rpaduKoOB

OT60p KOpHEH TPUTOHOMETPUUECKHX YPAaBHEHUH C MOMOIIBIO rpaduka

OT100p KOpHEH TPUrOHOMETPUUYECKUX YPABHEHUH METO/IOM Iepedopa

O160p KOpHEH TPUTOHOMETPUUECKHIX YPAaBHEHUH ABOWHBIM HEPABEHCTBOM

OO (NI |W|IN |-

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO TPUTOHOMET-
PUYECKON OKPYIKHOCTH

TpuronomeTpuyecKkrue HepaBeHCTBA

11

Metoanl PEHICHUEC TPUTOHOMCTPHUUCCKUX HCPABCHCTB

12

Pemrenne TPUTOHOMETPHUYCCKNX HCPABCHCTB

13

Penienne TpUrOHOMETPHUUECKUX HEPABEHCTB rpaduyecKu

14

Pemenne TPUT'OHOMETPHUYCCKHUX HCPABCHCTB

15

[ToBTOpenue no reme «I'paduxu Tpuronomerpudeckux GyHkuil. Tpurono-
METPUYECKHE HEPABEHCTBA»

16

Konmponvnaa paoboma Ne3no meme «I paghuxu mpuzonomempuueckux
¢ynxyuii. Tpuzonomempuyueckue Hepasencmea

I/Ippaunonanbﬂble, NMoKa3aTeJIbHbIC U norapudmnquKue HEpaBEeHCTBA - 24 yaca

HpOCTCI\/'II_HI/IC MOKa3aTCJIbHBIC HCPABCHCTBA

CBeJieHHE TIOKA3aTeIbHOTO HEPABEHCTBA K MpocTeiiemMy

Mertoz BBeIeHUsI HOBOM IEPEMEHHOM

PaznoxxeHue Ha MHOXKUTEIIHN

CBenieHUE K paBHOCUIIbHOW COBOKYITHOCTH

Mertoz palioHaIu3aluy (3aMeHa MHOKHUTEJIEH )

['padmyeckue MeTobl pelIeHHs] MOKa3aTebHbIX YPaBHEHUH 1 HEPABEHCTB

[Ipocreiimue gorapudmMuyeckre HEPaBeHCTBA

Oo|NoO|B (W IN|F-

HOFapI/I(bMI/I‘ICCKI/IC HCPABCHCTBA, CBOAAIIMCCA K HpOCTGfIH.IHM

=
o

Meton 3aMeHbI IEPEMEHHOU

[
[

Jlorapudmuuecknue HEpaBEHCTBA, CBOASIIMECS K PAIMOHAIBHBIM

-
N

Jlorapugmuueckue HepaBEHCTBA, COJICPIKAIIUE IEPEMEHHYIO B OCHOBAaHUHU
norapudma

13

MeTon HHTCPBAJIOB

14

I'padpuaeckuii MeTo penieHus JorapupMUIECKUX YPaBHECHUH 1 HEPABEHCTB

15

HppannoHajibHbIE HEPABEHCTBA CTAHIAPTHOTO BUJ1A

16

MeTon nepexoaa K paBHOCHHBHOﬁ CHCTCMC

17

JpobHO-uppanoHaibHble HEPABEHCTBA




18

Metox 3aMeHbI IEPEMEHHOU

19

HppauyoHaibHbIE HEPABEHCTBA CMEIIAHHOIO TUIIA

20

WppatmonanpHbie JorapudMuiecKkie HepaBeHCTBA

21

YMHOKEHHE HA CONPSIKEHHOE

22

MeToa MHTEpBAJIOB

23

['paduyeckuii MeTO pelieHrs UPPAIMOHAILHBIX YPAaBHEHUI 1 HEPABEHCTB

24

Koumponvnan paooma Nedno meme «HMppayuonanvmoie, nokazamenvHsle
U 102apudmuyecKue HepaseHcmea

KoMmmiekcHbie uucia - 10 yacos

[loHsaTHE KOMIUIEKCHOIO YHCJIa

Anre6panyeckas hopma 3anucu KOMIUIEKCHOTO YKClia

ApudmeTnueckue onepalnuu ¢ KOMIJIEKCHBIMU YUCJIaMU

ApI/I(I)MeTI/I‘lCCKI/Ie oncpanrn ¢ KOMIJICKCHBIMU YKUCJIaMHA

TpI/IFOHOMCTpI/I‘leCKaH (bopMa 3allMCU KOMIIJICKCHOI'O YHCJIa

M300parkeHre KOMIUIEKCHBIX YHCEl Ha KOOPAWHATHOM MIOCKOCTH

dopmyna Myaspa

KopHu N-0#i cTeneHu u3 KOMILUIEKCHOTO YHCIa

OO INO (OB |WIN|F-

HpI/IMeHeHI/Ie KOMIUJICKCHBIX YUCCJI IJIA pCHICHUS d)HSPI‘-IGCKI/IX U reoOMETpUYC-
CKHUX 3aJa4

(BN
o

Konmponvnaa pavoma Ne5no meme «Komnnexcnole uucnay

HarypasabHble u neJible uncia - 10 yacos

HatypaspHbIE U 11e1bIe ynciia

HpI/I3HaK JCIIMMOCTH TECJIbIX YUCCII

HpI/IMeHeHI/IC IMPU3HAKOB JCJIMMOCTH LEJIBIX YHUCEIT

[Tpumenenne HOJIl u HOK muist pemienus 3a1a4 B LEIbIX YUCIAX

Brranciaenne ocTaTKoB O MOAYJIIO JJIA PCHICHMA 3a/ia4 B LCJIbIX YHCJIaX

HpI/IMeHeHI/Ie OCTATKOB IO MOAYJIIO IJId PCIICHHUA 3a4a4 B ICJIbIX YHUCJIaX

Anroput™m EBKinja

HpI/IMeHeHI/Ie aJiropurMa EBKJ'II/II[a JJI pCHICHUA 3aJiad B ICJIBIX YMCJIaX

OO|INoOOOT|A|WIN|F-

HOBTOpeHI/IC 110 TCMC «HaTypaanLIe n 1CJIbIC YUCJIa»

(BN
o

Konumponvuas paboma Nobno meme «Hamypanvusie u yenvie uucian

CucremMbl paliiOHAIBHBIX, HPPALMOHAJBHBIX M0KA3aTEJbHBIX U JJOrapu(pMu4ecKuX ypaBHeHUH —

12 yacoB

CucremMa 1 COBOKYIHOCTh YpaBHEHUIN

PaBHOCHIIBEHBIE CHCTEMBI U CHUCTEMBI-CJICACTBUA

OCHOBHBIC MCTOAbI PCHICHHA CUCTEM pallMOHAJIbHBIX ypaBHCHI/Iﬁ

OCHOBHBIE MCTO/JIbI PCHICHUA COBOKynHOCT@ﬁ palrOHaJIbHBIX ypaBHeHI/Iﬁ

OaHOpOHBIE CUCTEMBI YpaBHEHUI

OCHOBHbBIC MCETOAbI PCHICHHA CUCTEM HPPALMOHAJIBbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METO/IbI PEIICHHs] COBOKYITHOCTEN MPPALMOHAIBHBIX YPABHEHUN

OCHOBHBIC MCTOJbI PCHICHUA CUCTEM IMOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

Oo|NoO|D W IN|F-

OCHOBHBIE MCTO/IbI PCHICHUA COBOKyHHOCTeﬁ IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

=
o

OcCHOBHbBIE METO/IbI PEIIEHHUSI CUCTEM JIOTapU(PMHUUECKUX YpaBHEHUN

-
-

OCHOBHBIE METOJIbI PEIIEHHUS] COBOKYITHOCTEH JIOrapu(hMUIECKUX YPABHEHUN

-
N

Koumponvnasa paooma Ne7no meme «Cucmemuvl payuoHaibHulX, Uppayuo-
HAbHLIX NOKA3AMEbHBIX U J102aPUPMUUECKUX YPAGHEHUIL)

3agaum ¢ napamerpamu - 16 yacon

PanmonanpHble ypaBHEHHUS C TapaMeTpaMu

PanroHaJibHBIE HEPABEHCTBA C MapaMeTpaMu

PanmonanpHble CUCTEMBI C TapaMeTpaMu

HppauyoHanbHbIE YPABHEHMS C IAPAMETPAMHU

GIRIWIN|F-

WppaimoHansHbl HEPABEHCTBA C MapaMeTpaMu




HppaiimoHaibHble CUCTEMBI C TapaMeTpaMHu

Iloka3aTenbHbIC YPABHEHUS C IapaMETPAMM

ITokazaTennHBIC HCPABCHCTBA C IIapaMCTpaMn

[Toka3arebHbBIC CHCTEMBI C TApaMeTPaMH

10 Jlorapudmuueckne ypaBHEHUs ¢ TapaMeTpaMu

11 Jlorapudmuueckrue HepaBeHCTBA C TapaMeTPaMHu

12 Jlorapudmuueckre CUCTEMBI C MapaMeTpaMu

13 TpuroHomMeTpuyecKrue ypaBHEHUS C MapaMeTpaMu

14 TpuronomeTpruyecKkrue HepaBeHCTBA C TapaMeTpaMu

15 TpUroHOMETPUYECKUE CUCTEMBI C ITapaMeTpaMu

16 Konmponvnasa paboma Ne7no meme «3adauu ¢ napamempamu)
IloBTOpEHUE, 00001IEHNE, CHCTEMATH3AIMS 3HAHNI - 16 yacoB

1 ApudmMeTHdecKne onepaluu ¢ 1eHCTBUTEILHBIMHI YHUCITAMH

2 Pemennie 1poOHO-pallMOHAJIbHBIX YpaBHEHUN

3 DneMeHTapHOoe HcciieloBaHue U rpaduku QyHKIMMA

4 [TpeoOpa3oBaHus YHCIOBBIX BRIPAKECHUI, COEPKAIINX CTEICHH U KOPHU

5 Pemennie nppalilnoHalIbHBIX YpaBHEHUN

6 OcHOBHbIE METO/Ibl PELLICHUS IOKA3aTEJIbHBIX YPaBHEHUN

7 Pemenne norapudMuyecKnx ypaBHEHUN

8 [Tpeobpa3oBaHre TPUTOHOMETPUYECKUX BhIPAKEHUN

9 PemieHne TpUroHOMETPUYECKUX YPABHEHUH

10 OT160p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH

11 Boruncnenune npou3BoIHbIX JIEMEHTapHbIX QYHKUIUN

12 [TprMeHeHne MPOU3BOJHON K UCCIIEeI0OBAHUIO (DYHKIIUU

13 [TpyMeHeHre uHTerpaia i HaX0XkKAeHUs IUIonaied IIOCKUX Guryp

14 Ilpomesxcymounan ammecmayusn. Hmozoeaa konmpoavnas paboma (Ne§)

15 AHanM3 pe3yJbTaTOB KOHTPOJIbHON paOOThI

16 CucreMarusanuys 3HaHUN
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