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HHOACHUTEJIBHAA 3AIIUCKA
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTUYECKOro aHAJINM3a» SBIAETCS OJHUM M3 Hanbosee 3HA4MMBIX B IIPO-
rpamMMe CTapiieil MIKOJIbI, TOCKOJIBKY, C OJJHONH CTOPOHBI, OH 00ECTIeYNBAET HHCTPYMEHTABHYIO 0a3y A u3y-
YEHHUs1 BCEX €CTECTBEHHOHAYUYHBIX KYPCOB, a C IpyTroil CTOPOHbI, POPMUPYET JIOTHYECKOE M a0CTPAKTHOE MBIII-
JICHHE y4allluXcs Ha YPOBHE, HEOOXOAUMOM I OCBOCHUSI HHPOPMATUKHU, OOIIECTBO3HAHUS, HICTOPUH, CIIOBEC-
HOCTH U IPYTUX JUCUMIUIMH. B pamkax gaHHOro Kypca ydaliuecs OB/IaJIeBalOT YHUBEPCAILHBIM SI3bIKOM COBpE-
MEHHOH HayKH, KOTOpas (GOpMyJIHPYET CBOU JOCTIKEHHSI B MAaTEMaTHIECKOH (hopme.

Kypc anre6psl 1 Hayan MaTeMaTHYECKOT0 aHAJIN3a 3aKJIa/(bIBAET OCHOBY JUIsl YCIIEILIHOIO OBJIA/ICHUS 3aK0-
HamMH (PU3HKH, XUMHUH, OMOJIOTUH, TIOHUMAHUSI OCHOBHBIX TEHJICHIUI pa3BUTHUS SKOHOMUKH U OOIIECTBEHHOMH
KHU3HH, [I03BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO UC-
MOJIb30BaTh UX IS JajbHEUIIero o0pa3oBaHus U B TOBCEAHEBHOM KU3HU. B ToXe BpeMs oBiaeHre abCTpaKT-
HBIMU U JIOTUYECKU CTPOTUMH KOHCTPYKIMSIMU anreOpbl 1 MaTEMaTUYECKOIO aHaJIM3a pa3BUBaeT yMEHHE HaXo-
IUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTH, JOKA3bIBaTh YTBEPIKICHHUS C IOMOIIBIO MHIYKIIMHA U pac-
CYXJ1aTh A€YKTUBHO, UCIIOJIb30BaTh 0000LIEHHE U KOHKPETU3ALUI0, a0CTparupoBaHUE U aHAJIOT U0, (POPMUPYET
KpPEaTHBHOE U KPUTUIECKOE MBILILICHHE.

B xone usyuyenus kypca «Anredpa ¥ Hayajga MaTeMaTHMYECKOI'O aHAJIM3a» ydalluecs IM0JIy4aroT HOBBIM
OTIBIT PEICHUS MPUKJIAHBIX 33/1a4, CAMOCTOSTEILHOTO IIOCTPOCHUS MATEMAaTHIECKUX MOJIENICH peabHBIX CUTY-
aluii, MHTEPIIPETALUK MTOJYYSHHBIX PELICHUH, 3HAKOMATCS ¢ IPUMEpaMU MaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B
NPUPOJIe, HAyKe M UCKYCCTBE, C BBIAIONIMMHCS MAaTEMAaTHUYECKUMH OTKPBITHSAMHU U UX aBTOPAMH.

Kypc o0nanaer 3HaunTeNbHBIM BOCIIMTATENIBHBIM ITOTEHIIMAIOM, KOTOPBIN peaan3yercst Kak uepe3 yueo-
HBII MaTepual, CiocoOCTBYIOMUI (HOPMUPOBAHHUIO HAYIHOTO MHPOBO33PEHHSI, TAK M Yepe3 crennuky yueOHo
JesTeIbHOCTH, TPeOyIoLIe MpoI0IKUTENbHON KOHIEHTPAlM BHUMAHUS, CAMOCTOSITEIbHOCTH, aKKypaTHOCTH
Y OTBETCTBEHHOCTH 3 MOJy4YeHHBIN pe3ybTar.

B ocHoBe MeTonuku o0ydyeHus anreOpe W HadajsaM MaTeMaTHYECKOro aHaIN3a JEKHUT JesSTeIbHOCTHBIN
IIPUHLIMIT O0Yy4EHUS.

B crpyktype Kypca «AnreOpa U Hayajga MaTeMAaTUYECKOI'O aHAIN3a» MOXKHO BBIIEIMTDH CIEAYIOIINE CO-
Jep KaTeIbHO-METOAUecKue THHUHN: «Hrca u Beraucienus», « Oy u rpadukny, «Y paBHeHHUS 1 HEpaBEH-
cTBa», «Hayana Maremaruyeckoro aHaiausa», « MHOXXeCTBa U JIOTUKa». Bce 0OCHOBHBIE coiep)KaTeIbHO-METO U~
YeCKHe JIMHUU U3y9YaroTCs Ha MPOTSHKEHNUH JBYX JeT O0y4eHHsI B CTapIIel MIKOJIe, ECTECTBEHHO JOTIOIHSISI JPYT
JpyTra 1 MOCTENEHHO HACHIIIAsCh HOBBIMU TEMaMU U pa3jienaMu. MOKHO ¢ YBEPEHHOCTBIO CKa3aTh, YTO TAHHBIN
KypC SIBIISIETCSI MHTETPATHBHBIM, TOCKOJIbKY OOBEIMHSET B ce0e CoiepKaHNe HECKOJIbKAX MaTeMaTHUECKUX JIHC-
LUIUIMH, TAaKUX Kak anaredpa, TPUTOHOMETPHs, MaTeMaTHUYECKU aHalln3, TEOpUs MHOXKECTB, MaTeMaTH4ecKast
noruka u np. [lo Mepe Toro, Kak yuamyecs OBJIaAEBalOT BCE Ooiee MMUPOKUM MATEMATHUECKUM anmapaToM, y
HUX M10CIIEI0BATEIbHO (POPMUPYETCS U COBEPILIEHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTUYECKYIO MO/IEIh PEAIbHOM
CUTYyalllH, IPAMEHATh 3HAHUS, TIOJTYYCHHBIC TIPU U3YYEHUH Kypca, Ui pElIeHUs] CAaMOCTOATENBHO C(hOpMYIIH-
pPOBaHHOW MaTeMaTHUYECKOM 3aJauu, a 3aTeM UHTEPIPETUPOBATh CBOM OTBET.

ConepxatenbHO-MeToAnYecKast JIMHUS «Urcaa U BEIYMCIICHUS 3aBepInaeT (OpMHUPOBaHUE HABBIKOB HC-
MOJIb30BaHUs JICMCTBUTENBHBIX YUCEN, KOTOpoe ObUIO HayaTo B OCHOBHOI mIkosie. B crapmieil mkose ocoboe
BHUMaHHE ynemnsieTcs GOpMUPOBAHHUIO HABBIKOB PALIMOHAIBHBIX BHIYHCICHUH, BKITFOUAIOIINX B CE0S1 UCTIOIB30-
BaHUE pa3IMYHbIX (HOPM 3aIHUCH YMCIa, YMEHHUE JIeNlaTh MPUKUAKY, BBIIOIHATh MPUOIHKEHHbBIE BHIUMCIICHUS,
OLIEHUBATh YHMCIIOBBIE BRIPAKECHHS, pa0OTaTh C MATEMAaTUIECKUMHU KOHCTAaHTaMHU. 3HAKOMBIE YYalIuMCsl MHOKe-
CTBa HaTypaJIbHBIX, LIEJIbIX, PAIIMOHAIIBHBIX U JIEHCTBUTENIBHBIX YHCEN TOTOIHAIOTCS MHOKECTBOM KOMITJIEKCHBIX
qrcen. B KaXaoM n3 3THX MHOXECTB pacCMaTPHUBAIOTCSI CBOMCTBEHHBIC €My CHeI(pHIECKUe 3aaul U omepa-
LIUH: IeJICHHE HAIlel0, OTIEpUPOBAHKE OCTaTKaMHU Ha MHOXKECTBE IIEJIBIX YHCEN; 0COOBbIe CBOMCTBA pallMOHABHBIX
Y UppaIMOHATFHBIX YMCEIT; apu(METHIECKHE OTIEpaIliH, a TAK)Ke M3BJIICYCHNE KOPHS HATYPaJIbHON CTETIEHU Ha
MHOECTBE KOMIUIEKCHBIX yHcel. biaroaaps nocnenoBaTeaIbHOMY PacUIMPEHHIO KPyra HCIIOJIb3YEMbIX YHCe U
3HaKOMCTBY C BO3MOXHOCTSIMH WX TIPUMEHEHUS ISl PEIICHUS Pa3InIHbBIX 337129 (hOpMUpyeTCs MpeACcTaBICHNE
0 €IMHCTBE MaTeMaTHKH KaK HayKH U €€ pOJIU B IOCTPOCHUU MOJIENeH peaJbHOro MUpa; MIMPOKO UCHOIb3YIOTCS
0000111eHIEe U KOHKPETU3aIusl.

Jluausa «YpaBHEHUS U HEPABEHCTBA» pPeaM3yeTcsi Ha MPOTSHKEHUU BCEro 0OydeHUs B CTaplleil MIKoue,
MIOCKOJIBKY B KaXKI0M paszzere [IporpaMMel mpeaycMOTPEHO pelIeHHe COOTBETCTBYIOINX 3a1ad. B pesynprare
yJaluecsi OBJIaJIeBAlOT PAa3INYHBIMU METOJAAMHU PEIIEHUS pallMOHAIbHBIX, UPPALMOHATIBHBIX, I0KA3aTEbHBIX,



Jorapu()MUYECKUX U TPHTOHOMETPHYECKUX YPaBHEHH, HEPAaBECHCTB 1 CUCTEM, a TaK)Ke 3a/1ad, COJepIKaIINX Ta-
pametpsbl. [TonydeHHbIe yMEHHS IIMPOKO MCIIONIB3YIOTCS IPU MCCIEIOBAHUN (PYHKIUH C MOMOIIBIO IPOU3BO/I-
HOH, TP peIIeHNH MPHUKIJIAJHBIX 3a/1a4 U 33/1a4 HAa HAXOXKJICHHE HAMOONBIINX W HAaNMEHBIINX 3HAUYCHUH (yHK-
un. [lanHas conepkarenbHas JMHUS BKIIOYAeT B ceOs Takxke (popMUpOBaHNE YMEHHH BBITIOIHATH PACYETHI 110
dopmynam, npeoOpa3oBaHUs PalMOHAIBHBIX, HPPALMOHAIBHBIX U TPUTOHOMETPHYECKUX BBIPAKCHUI, a TaKKe
BBIPOKEHUI, COEPIKAIIMX CTETIEHU U Jorapu@mel. biarogaps nzydeHuro anredpanyeckoro MaTepuaa mpouc-
XOAUT AajbHEHIee pPa3BUTHE AITOPUTMHYECKOrO M aOCTPAKTHOTO MBINUICHUS YYaluxcs, (OPMHUPYIOTCS
HaBBIKH JICAYKTUBHBIX PACCYXKJIEHUH, paboThl C CUMBOJIBHBIME (POPMAMHU, IPECTABICHUS 3aKOHOMEPHOCTEH U
3aBUCHMOCTEH B BHJIE PAaBEHCTB M HepaBeHCTB. Anredpa npeasaraet 3¢ (heKTHBHbIE HHCTPYMEHTHI JJIS1 PEIICHUS
MPAKTUYECKUX U €CTECTBEHHOHAYYHBIX 33/1a4, HArJIAJHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

ConeprkaTenbHO-MeToANYecKas THHUSA «DYHKINH U rpaUKN» TECHO MEPEIIETACTCs C APYTUMH JINHUSIMA
Kypca, HOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T IIOCJIEA0BATEIbHOCT H3yUeHHs MaTepHuaia. MzyueHue cTeneHHo,
MIO0Ka3aTeNbHOM, JIOTapu(PpMUIECKON U TPUTOHOMETPHYECKUX (DYHKIHIA, UX CBOICTB U rpaMKOB, HCIIOJIB30BaHNE
GyHKUIMN 1715 pelieHust 3a0a49 U3 IPYTUX Y4eOHBIX IPEIMETOB U PEaTbHOM KU3HU TECHO CBS3aHO KaK C MaTeMa-
THUYECKHM aHAJIN30M, TaK M C PEIICHHEM YpaBHEHUH M HepaBeHCTB. [Ipu 3ToM OoJbIIOe BHUMAaHUE yIENsIeTCs
(opMHPOBAHNIO YMEHHUS BBIpAXKaTh (hOpMyJIaMH 3aBUCHMOCTH MEXKY pa3INYHBIMU BEIMYMHAMH, UCCIIEIOBATh
NOJy4eHHbIe QYHKIMH, CTPOUTH MX rpaduku. Marepuan 3Tol coJepKaTelbHOM JIMHUN HAIleJIeH Ha Pa3BUTHUE
YMEHUH U HaBBIKOB, IMO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH MEX]y BEIMYMHAMH B pa3inyHON (hopMme: aHAIH-
THUYECKOH, rpaduecKoi u cioBecHOU. Ero u3ydenue cnocoOCTByeT pa3BUTHIO aTOPUTMHYECKOTO MBIIUICHNUS,
CIIOCOOHOCTH K 0000IIEHNIO 1 KOHKPETH3aLUH, UCIIOIb30BAHHUIO AaHAJIOTHIA.

ConepxarenbHast auHus «Havana MaTeMaTnyeckoro aHaian3ay MO3BOJISIET CYIECTBEHHO PAaCIIUPUTh KPYT
KaK MaTeMaTU4YEeCKUX, TaK U MPUKIATHBIX 3314, JOCTYITHBIX MIKOJIbHUKAM, TaK KaK y HUX HOSBISETCS BO3MOXK-
HOCTb CTPOUTB IPaMKH CIOXKHBIX (DYHKIHUH, OIPEIeNATh X HAaHOOIbIINE U HANMEHBILNE 3HAYCHUS, BBIYUCIIATh
wiomaan Guryp u o0bEMBI Tell, HAXOIUTh CKOPOCTH U YCKOPEHUs mporieccoB. [lanHas coaepxarenbHast JTMHAS
OTKpPBHIBA€T HOBBIC BO3MOKHOCTH IIOCTPOCHHSI MaTEMAaTHYECKUX MOJIETIeH peabHbIX CUTYallli, TO3BOJISIET HaXO0-
IUTH HaWIydIlee pelieHUe B MPHUKIAAHBIX, B TOM YHCJIE COIMaTbHO-DKOHOMHYECKHX, 3a/1a4ax. 3HAKOMCTBO C
OCHOBaMH MaTE€MaTU4eCKOr0 aHaIM3a CIIOCOOCTBYET Pa3BUTUIO aOCTPAKTHOTO, (hOpMaTbHO-JIOTHYECKOTO B Kpe-
aTMBHOTO MBIIIICHHS, (HOPMUPOBAHUIO YMEHHUI PACIIO3HABATH MPOSBIICHUS 3aKOHOB MaTEMAaTUKH B HayKe, TEX-
HUKE U UCKYCCTBE. YYallluecs y3HatOT O BBIJIAIOIINXCS Pe3ysbTaTax, OJyYCHHbBIX B X0/I€ Pa3BUTHUS MaTEMaTUKH
KaK HayKH, ¥ 00 UX aBTOpax.

ConepxatenbHO-MeToAnYecKast TMHUS «MHOXeCTBa U JIOTUKA» BKIIIOYAET B c€0s1 3J1EMEHTBI TEOPUU MHO-
KECTB U MATEMaTHYECKOW JIOTHKHU. TeopeTHKO-MHOKECTBEHHBIE IPEICTABICHUS NMPOHHU3BIBAIOT BECh KYpPC
IIKOJIbHOM MaTeMaTHKU U MpeAaraloT Hanbosee yHUBEpCalbHbIHN SA3bIK, 00bEIUHSIOINI BCE pa3/ielbl MaTeMa-
TUKU U €€ TMPHIIOKEHHU, OHU CBSI3BIBAIOT Pa3HbIe MaTeMaTHUECKUE TUCIHIUIHHBI U MX TPHIOKEHUS B €IHHOE
nesnoe. [ToaTromy BaxHO JaTh BO3MOKHOCTb LIIKOJIBHUKY TOHUMATh TEOPETUKO-MHOXKECTBEHHBIH S3bIK COBPEMEH-
HOW MaTeMaTUKHU U UCTIOIB30BATH €T0 ISl BRIPAKEHUS CBOUX MBICIIEH. J[pyruM Ba)KHBIM IPU3HAKOM MaTEMAaTHKH
KaK HayKHM CJeJlyeT IPU3HaTh CBOMCTBEHHYIO €if CTPOrocTb 000OCHOBaHMM U CJIeI0BaHKE OIPEICIEHHBIM IpaBU-
JIaM TTIOCTPOCHHUS I0KA3aTeNIbCTB. 3HAKOMCTBO € 3JIEeMEHTaMH MaTeMaTH4eCKOH JIOTHKH CIIOCOOCTBYET Pa3BUTHIO
JIOTHYECKOTO MBIIIICHHS yJallluXcs, 03BOJIIET UM CTPOUTH CBOM PACCYXKAECHUS HA OCHOBE JIOTHYECKHX MPaBHJI,
(dbopMHpyeT HaBBIKM KPUTUIECKOTO MBIIUICHUSI.

B kypce «Anrebpa u Hayajga MaTeMaTH4YECKOTO aHAIM3a» MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MO-
JEeTUPOBaHMS, KOTOPBIE IPU3BAHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHUST MOJIENIEH peabHBIX
CUTYyallUi, UCCIIEOBAHMSI ATUX MOJIENIEH ¢ MOMOIIIBIO anmnapara ajaredpsl 1 MaTeMaTHYECKOTo aHajIu3a, UHTep-
MIPETAIMH MOTYYEHHBIX PE3yNIbTaToB. Takue 3aJaHns BIUIETCHBI B K&KIBIN U3 pa3aenoB [IporpaMMel, MOCKOIBKY
BECh MaTepua Kypca IUPOKO MCIIONB3YeTCs s pelleHus MPUKIaIHBIX 3a1a4. [Ipy pereHnn peanbHbIX Mpak-
THYECKHX 3a/1a4 yJalluecsl pa3BUBAIOT HAOIIOJaTeIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, abCTparupo-
BaThCsl, UCIIOJIb30BATh aHAJIOTHI0, 000011aTh M KOHKPETU3UPOBATH MpodiieMy. JleaTenbHOCTh 110 (POPMUPOBAHUIO
HaBBIKOB PEIICHUS MPUKITATHBIX 33a]]ad OPraHU3yeTCs B Ipoliecce H3yUYeHUs BCEX TeM Kypca «AnreOpa 1 Havasia
MaTEeMaTHYECKOT0 aHAIN3a».



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

OcBoenue yueGHOro npeamera «Anredpa ¥ Hayana MaTEeMaTHUYECKOrO aHaJIM3a» JOJHKHO 00ecrednBaTh
JOCTHKEHHE HA YPOBHE CpEIHEro o0mero oopa3oBaHus CISAYIONUX JTUYHOCTHBIX, METAPEAMETHBIX H MPEJ-
METHBIX 00Pa30BaTEIbHBIX PE3YyIbTATOB:

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3ybTaThl OCBOEHUS IPOTrpaMMbl yueOHOTo rpeaMera «MareMaTHKa» XapaKTepUu3yIOTCs:

['paxx1aHCKOE BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO TPAXKAAHCKONW MO3UIMU O0YYaromIerocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O 4JEHA
pOCCUICKOTO 00IIECTBa, MPEACTABICHUEM O MATEMATHYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYK-
TYp, SIBJICHHM, MPOLEIYp IPakJIaHCKOro 00IIecTBa (BbIOOPHI, OPOCHL U Mp.), YMEHUEM B3aUMOJICHCTBOBATH C
COLIMAJIbHBIMUA UHCTUTYTaMH B COOTBETCTBUU C X (DYHKIUSIMU U HA3HAYCHUECM.

[laTpuoTHYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUNUCKON TPAKIAHCKOW MICHTUIHOCTH, YBAKEHUS K MIPOIIOMY H HACTOSIIIEMY
POCCHIICKON MaTEMaTUKH, IEHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHSIM POCCUIUCKMX MAaTEMAaTUKOB U POCCUMCKON
MaTEeMaTHYECKOH IIKOJIbI, K UCTIOJIB30BaHUIO ATHX JOCTH)KCHUN B APYTUX HAYKaX, TEXHOJOTHIX, cepax 3KOHO-
MUKH.

JLlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

OCO3HAHHEM JIYXOBHBIX LIEHHOCTEH POCCHIICKOro Hapoja; chOpMUPOBAHHOCTHIO HPAaBCTBEHHOTO CO3HA-
HUS1, 3TUYECKOTO MTOBE/ICHHUS, CBI3aHHOTO C IPAKTUYECKUM NPUMEHEHUEM TOCTUKEHUN HayKU U JeSITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JIMYHOTO BKJIaJ|a B IIOCTPOSHUE YCTOMYMBOTO Oy IYILIErO.

DCcTeTHYecKOe BOCIUTAHUE:!

ACTETUYECKUM OTHOILIEHHUEM K MUPY, BKIIOYas SCTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH, 0ObEKTOB,
3aJ1a4, peleHul, pacCyACHHUI; BOCHPUMMUYUBOCTbIO K MAaTEMAaTUYECKUM acleKTaM pa3jM4HbIX BUJOB UCKYC-
CTBa.

PU3NYECKOE BOCIUTAHHUE:

c(OpPMHUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHUYECKHe 3HaHH B MHTEpPEcax 30pOBOro U Oe3omac-
HOro 00pasa *HU3HU, OTBETCTBEHHOI0 OTHOLIEHMSI K CBOEMY 3/I0pPOBbIO (310pOBOE NUTAaHUE, COATaHCHPOBAHHBIN
PEXKHUM 3aHATUN U OT/ABIXA, peryisipHas (Gu3nueckas akTUBHOCTH); PU3NYECKOT0 COBEPIIICHCTBOBAHUS MIPH 3aHSI-
TUSAX CIIOPTUBHO-030POBUTEIBHON JAESITENbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYY, OCO3HAHHUEM LIEHHOCTH TPY0JIIO0MS; MHTEPECOM K pa3IudHbIM chepam mpodec-
CHOHAJILHOMW JIEITETbHOCTH, CBSI3aHHBIM C MATEMAaTHKOMN U €€ MPUIIOKEHUSIMU, YMEHHUEM COBEPILIATh OCO3HAHHBIH
BbIOOp Oynyiiel npodeccun U peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbI; TOTOBHOCTHIO M CIIOCOOHO-
CTBIO K MaTEMaTHYECKOMY 00pa30BaHMIO U CaMOOOPa30BaHUIO HA MPOTSKEHUN BCeH KU3HU; TOTOBHOCTHIO K aK-
TUBHOMY YYaCTHUIO B PELLIEHUU MPAKTUYECKUX 33/1a4 MaTeMaTUYECKOIl HalpaBiIeHHOCTH.

OKOJIOrM4ecKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO 3KOJOTUYECKOW KYJIbTYpPbl, MOHUMAHUEM BIUSHUS COLUATbHO-IKOHOMHUYECKUX
MIPOIIECCOB HA COCTOSIHME MPUPOAHOM U COLMANbHOM Cpelibl, 0CO3HAaHHEM TJI00abHOTO XapaKTepa HKOJorHye-
CKHUX Ipo0JIeM; OpUeHTalMell Ha IPUMEHEHUE MaTeMaTHYECKUX 3HaHUH /7S pelleHus 3a1a4 B 00J1acT OKpyXa-
IOLIeH cpeibl, MJIaHUPOBAHUS MOCTYIIKOB U OLIEHKU X BO3MOXHBIX OCIEICTBUM Il OKpYXKAroIeH Cpebl.

IleHHOCTH HAayYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHHU S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHI HAYKH U 00-
IIECTBEHHOM MPaKTUKH, TOHUMAHUEM MaTeMaTUYECKON HayKu Kak c(epbl 4eJIOBEUECKOH 1eATeIbHOCTH, 3TAloB
e€ pa3BUTHS M 3HAUUMOCTH JUISl pa3BUTHUS [IUBUIIU3AIMH; OBJIAJICHUEM S3bIKOM MAaTEeMAaTUKU U MaTeMaTHYECKOU
KYJIbTYPOH KaK CpPeJCTBOM ITO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISATH MPOEKTHYIO U HCCIIEI0BaTENbCKYIO JIe-
ATENBHOCTh UHANBUAYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOSHHs IPOrpaMMbl ydeOHOro npeaMera «MaTeMaTuKa» XapaKTepu3y-
I0TCS OBJIAJICHUEM VHUBEPCAIbHLIMU HO3ZHAGAMETbHBIMU OCUCMBUIMU, YHUBEPCAIbHLIMU KOMMYHUKAMUG-
HbIMU 0etiCMBUAMU, YHUBEPCATIbHLIMU PEZYIAMUGHBIMU OeUCMEUAMU.

1) Vuueepcanvnvie noznasamensusie oeiicmeus, obecneuusaom Gopmuposanue 6a308biX KOZHUMUBHBIX
npoyeccos ooyuarowuxcs (0ceoeHue Memoo08 NOHAHUSL OKPYHCAIOUe20 MUPA; NPUMEHEeHUe 102UYeCKUX, UCCTe-
008amenbCKux onepayutl, ymenutl pabomamsos ¢ ungopmayuetr).




ba3oBble JIOTHYECKUE NEUCTBHS:

® BBIABIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKU MAaTEMAaTHYECKUX 00BEKTOB, MOHITUHN, OTHOIIIE-
HUI MEXIY HOHATUSAMH; (POPMYIUPOBATH ONPEIEICHUS MOHATUH; yCTaHABIMBATH CYIIECTBEHHbIM PU3HAK KJ1ac-
cu(UKalMK, OCHOBaHUS JUIsl 0000IIEHNS U CPaBHEHUS, KPUTEPUU IIPOBOAUMOIO aHAIIN3A;

® BOCIIPUHUMATh, (HOPMYIUPOBATh U NPe0OPa30BHIBATh CYKICHUS: YTBEPAUTEIbHBIE U OTpULIATEIbHBIE,
€IMHUYHbIE, YACTHbIE U OOIIKE; YCIOBHBIE;

® BBIIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TNPOTUBOpEuYUs B (PaKTax, JaHHBIX,
HAOJIOACHUAX U YTBEPKACHUSX; MIpeIaraTb KPUTEPUHU IJIsl BBISBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNH;

& JeN1aTh BBIBOJIBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U HHAYKTUBHBIX YMO3AKIIIOUEHUH,
YMO3aKIIIOYEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENIHO J10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUH (MpsSMbIE U OT IPOTHUB-
HOTO0), BEICTPAaWBaTh apryMEHTAIINIO, IPUBOIUTH IPUMEPHI 1 KOHTPIIPUMEPHI; 000CHOBHIBAaTh COOCTBEHHBIE CYXK-
JIEHUS ¥ BBIBOJIBI;

e BBHIOMpATH CIIOCOO pelIeHus1 yueOHOM 3a1a4un (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHS, BHIOUPATh
HanboJee MOAXOAIMUN ¢ y4ETOM CAMOCTOSTENILHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBeble uccaenoBaTeabcKue 1eHCTBUS:

® JICTIOJIB30BaTh BOIPOCHI KaK HCCIIEAOBATENLCKUN MHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH BOMPOCHI,
(buKkcupyromue NpoTUBOpeune, MpodieMy, yCTaHaBIMBATh KICKOMOE U JTaHHOE, (HOPMUPOBATH THIIOTE3Y, apry-
MEHTHUPOBATh CBOIO MO3ULINIO, MHEHUE;

® IPOBOAMTH CAMOCTOSITEIBHO CIUNIAaHUPOBAHHBIN AIKCIIEPUMEHT, UCCIIEI0OBAaHUE IO YCTAHOBJIEHUIO 0COOEH-
HOCTEI MaTeMaTHUeCKOro 00bEKTa, SBJICHUS, IPOLIECCa, BHIIBICHUIO 3aBUCUMOCTEN MEXTy 00BEKTaMH, SIBJICHU-
SIMH, TIPOLIECCAMU;

® CaMOCTOSITENIbHO (POPMYIUPOBATh 0OOOLIECHHS U BBIBOBI IO pe3ysibTaTaM MPOBEISHHOI0 HaOIOACHN,
UCCIIEI0BaHMs], OLIEHUBATh JOCTOBEPHOCTD MOJIyYEHHBIX PE3Y/IbTAaTOB, BBIBOJAOB U 000OIICHUIA;

® [IPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIABUIATH MPEAINOIOKEHHS O €T0 Pa3BUTUU
B HOBBIX YCJIOBHUSIX.

PaGora ¢ undopmarmei:

® BBIIBIATH JePUIHUTH HHPOPMAIINH, JAHHBIX, HEOOXOAMMBIX JJISi OTBETAa HA BOMIPOC M JUIS pEIICHUS 3a-
Jauu;

e BpIOMpaTh MH()OPMAIIUIO U3 HCTOUHUKOB Pa3IMYHbIX TUIIOB, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U UH-
TepIPEeTHPOBaTh MH(OPMAIIMIO Pa3IMYHBIX BUIOB U (POPM MPECTAaBICHHUS;

® CTPYKTypUpOBaTh MH(OPMALINIO, MPEACTABIATh €€ B pa3InYHbIX (opMax, WILTIOCTPUPOBATh Tpadpuye-

CKUH;
® OIICHMBATh HAJEKHOCTH MHPOPMAIINH 10 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvrole KOMMYyHUKamMugHble 0eticmeust, 00ecneuusarom chopmuposanHoCnms COYUAIbHbLX
HABbIKOB 00YUAIOUUXCAL.

OOmenue:

® BOCIPUHUMATH U (OPMYIHUPOBATH CYXKAECHUS B COOTBETCTBUU C YCIOBUSMH U IENSIMU OOIIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS IO XOIY
pelieHus 3a1a4i, KOMMEHTUPOBATh MOTYyYEHHBIN Pe3yIbTarT;

® B X0jI¢ OOCYXKJIEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJIaeMOi TeMBI, MPOOIEMBI, peraeMon 3a-
Jla4¥, BBICKA3bIBATh UJICU, HAlIEJIEHHBIE HAa TIOUCK PEIICHHS; COTIOCTABIIATh CBOM CYXIACHUS C CYKJICHUSIMU JPY-
T'UX YYaCTHUKOB JIMA0ra, OOHApYKUBATh pa3IMYKe M CXOACTBO MO3UIIUI; B KOPPEKTHOU opme popMyTHpoBaTh
pa3HOIJIacHs, CBOM BO3PAKECHHUS;

® [IPEACTABIATh PE3YJIbTATHI PELICHUS 3a/1a4, SKCIIEPUMEHTA, UCCIIEJOBAHUs, IPOEKTA; CAMOCTOSATEIbHO
BBIOMpATH (popMaT BBICTYIUICHUS C YIETOM 33/1a4 PE3eHTAIIMU U OCOOCHHOCTEH ayIuTOPHUH.

CoTpyIHHYECTBO:

® MIOHMMATH U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAaH/IHOM U MHIMBUyaTbHOU paOOTHI IPH PEIIeHUH y4uel-
HBIX 337a4; IPUHAMATh 11eJIb COBMECTHOU JAEITeTbHOCTH, INITAHUPOBATH OPraHU3AIIMI0 COBMECTHOM paboThI, pac-
MIPEACIIATh BUBI padOT, JOTOBApUBATHCS, 00CYKAATh IMTPOIIECC U PE3YJIbTAT pabOThI; 000011aTh MHEHHS HECKOJTb-
KHX JIIOJICH;




® y4acTBOBaTh B IPYMIOBBIX opMax paboThl (0OCYXaAeHHs, 0OMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbD) H
T.11.); BBITIOJHSITH CBOIO YacCTh Pa0OTHI M KOOPAWHUPOBATH CBOU JICHCTBHS C APYTUMH WICHAMH KOMaH/Ibl; OIICHHU-
BaTh KaYeCTBO CBOETO BKJIaJa B OOLIHIA MPOIYKT IO KPUTEPHUSAM, CPOPMYIMPOBAHHBIM YUaCTHUKAMHU B3aMOICH-
CTBHSL.

3) Vnusepcanvhule pezynamuensie deticmesusi, obecneuusaom GopmMupo8aHue CMblCi08bIX YCMAHOBOK U

IHCUSHEHHBIX HABLIKOS TUYHOCU.

CaMoopranmsanus:

® COCTaBIISITh IUIAH, alITOPUTM PEIICHUS 3a7a4d, BBIOUPATh CIIOCO0 pelIeHus: C YIETOM UMEIOIINXCS pe-
CYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ y4€TOM HO-
BO HH(pOpMAIHH.

CaMOKOHTPOJIb:

® BJIa/ICTh HABBIKAMH MTO3HABATEIILHOMN PEQIICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHUCTBUIA U MBICITUTEIIb-
HBIX TIPOIIECCOB, UX PE3YyIbTATOB; BIAJIETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIecca U pe3yabTara
peleHus MaTeMaTHYeCKON 3a/1a4u;

® [IpEABUICTH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPU PEIICHUU 33]1a4l, BHOCUTh KOPPEKTHUBHI B Jie-
ATEITLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAIICHHBIX OMINOOK, BEISIBJICHHBIX TPYJHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3YNIbTATA IIEJIU U YCIOBUSAM, OOBSICHITh MPUUUHBI JOCTUKECHHS UM HEI0-
CTHIKEHUS PEe3yIbTaTOB JEATEIbHOCTH, HAXOIUTh OMIMOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbHI

10 kaacce
Yuciaa 1 BBIYUCJIEHUA

e (CB000AHO OMEpUPOBATHh MOHATHSIMH: PAIIHOHATBHOE YUCIO, OECKOHEUHasl epuoanyecKkas Apo0b, mpo-
LEHTHI; UPPALMOHAIIBHOE YUCJIO; MHOXKECTBA PALlMOHAIBHBIX U JACHCTBUTEIBHBIX YMCEI; MOIYJIb JCH-
CTBHUTEJIBHOI'O YHCIIA.

e [IpumeHsaTh ApoOU U MPOLEHTHI AJS PELICHUS MPUKIATHBIX 33a7a4 U3 PA3IMYHBIX OTpaciiell 3HaHUU U
pEATBHOU KU3HMU.

e [lpumeHsTh NMPUOIMKEHHBIE BHIYMCIICHUS, TIPABHIIIa OKPYTIEHUS, IPUKHUJIKY U OIEHKY pe3yjbTaTa BbI-
YUCITICHUM.

e (CB000AHO OMEPUPOBATH OHIATUEM: CTETICHD C IIEJbIM IMOKa3aTeNIeM; UCIIOIb30BaTh MOIXOAAIIYI0 popMy

3alMCH IEUCTBUTEIBHBIX YUCEN JJIS PELICHUS TPAKTUYECKUX 3a7a4 U IIPEACTABICHHS JaHHBIX.

CB00OOAHO ONIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHBb HATYPAIHHOM CTETICHH.

CB00OHO ONIEpUPOBATH MOHATHEM: CTENEHb C PAI[MOHATILHBIM MTOKA3aTEIEM.

CB00OHO ONEpUPOBATH MOHATHIMHU: JIOTAPU(PM UUCIA; TECATHUHBIE U HATypalbHbIE TOTapU(MBI.

CB00OHO ONEpUPOBATh MOHATHIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC YMCIOBOTO apryMEHTa.

OnepupoBaTh NOHATUSIMU: APKCUHYC, APKKOCUHYC M APKTAHT€HC YUCIOBOI'0 ApPIryMEHTA.

YpaBHeHUs] M HEPaBEHCTBA

e (CB00OAHO ONMEPUPOBATH MOHATUAMU: TOXKJIECTBO, ypaBHEHHUE, HEPABEHCTBO, PAaBHOCWIIbHBIE YPaBHEHUS
U YPaBHEHUA-CIICICTBY; PABHOCUIbHBIE HEPABEHCTBA.

o [IpumeHSTH pa3ianyuHble METO/IbI PELICHHS PAllHOHATIBHBIX U APOOHO-pAIIMOHATIBHBIX YPaBHEHUH; IpUMe-
HATHh METOJl UHTEPBAJIOB ISl PEILICHNs] HEPABEHCTB.

e (CB000AHO ONEpUPOBATh MOHATHUAMH: MHOTOWIEH OT OJHOW MEPEMEHHOM; MHOTOWIEH C IeJBIMU KO3 (-
¢dunreHTaMu, KOpHU MHOTOWIEHA; TPUMEHSThH JeJICHHE MHOTOWIEHa HA MHOTOYJIEH C OCTaTKOM, TEOPEMY
be3sy u Teopemy Buera nis pemenus 3agad.

e (CB00OAHO ONEPHPOBATH MOHATUAMU: CUCTEMA JIMHEHHBIX YpaBHEHHH, MaTpHILIa, ONPEACTUTENb MAaTPHIIBI
2 X 2 1 ero reOMeTpUYECKHI CMBICIT; UCIOIb30BaTh CBOMCTBA ONpeaenuTeNs 2 X 2 sl BBIYUCICHUS €T0
3HAYEHMUs], IPUMEHSTh ONPEACTUTENHN JIUIS PEIICHHS] CUCTEMBI IMHEWHBIX YPAaBHEHHI; MOJIEIUPOBATh pe-
aJIbHBIE CUTyalUU C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPABHEHUH, UCCIEA0BATh IIOCTPOSCHHBIE MOJEIH C
ITOMOILBIO MATPHUI] U ONIPEAEINUTENEH, MHTEPIPETUPOBATh MOJYYEHHBIN PE3YIIbTAT.

e lcnonb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs TPE0Opa30BaHUS BEIPAXKEHUI.



BeimonHsTE mpeoOpa3oBaHys YMCIOBBIX BBIPAKCHUH, COAEPIKAIINX CTETIEHU C PAllMOHAIBHBIM MOKa3a-
TEJIEM.

Hcnonb30BaTh CBOKWCTBA JOTapu(pMOB A1l TpeoOpa3oBaHus Jorapu(pMUIECKUX BbIPAKESHUH.

CB00OOHO ONEepHpOBaTh MOHATHIMU: HUPPAIMOHATBHBIC, IOKa3aTeIbHbIC U JOTapu(MHUECKUE ypaBHe-
HUSI; HAXOIUTH UX PEIICHHS C TOMOIIBIO PAaBHOCHIIBHBIX IEPEX0/I0B MIIH OCYILECTBIISI IPOBEPKY KOPHEH.
[TpuMeHSATh OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI AJIst MPEOOpa30BaHMsI TPUTOHOMETPUYECKHX BBI-
paskeHUi.

CB0OOIHO OmEepHUPOBaTh MOHITHEM: TPUTOHOMETPHUYECKOE YPaBHEHHUE; IPUMEHATh HE0OXoauMsbIe (op-
MYJIBI JUISl PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPAaBHEHHH.

MogenupoBaTh pealbHbIe CUTYAI[H Ha SI3bIKE ajareOphl, COCTABIATH BBIPAXKCHUS, YPAaBHEHH, HEPABEH-
CTBa 10 YCJIOBHIO 33/1a4H, UCCIIE0BATh IOCTPOSHHBIE MOEIH C UCIIOIb30BAaHUEM allapara anreOpsbl.

DOYyHKUMH U TPaPUKH

CB000IHO ONIEpUPOBATh MOHATHAMU: (DYHKIIHS, CIOCOOBI 3a1aHus (PYHKLMHU; B3aUMHO 0OpaTHbIie (QyHK-
UM, KOMITO3UIMA (PYHKIUH; TpaduK (YHKIMH; BBIIOIHATH dJIEMEHTApHbIE TPeoOpa3oBaHus TpaprKoB
byHKIHA.

CB00OHO ONEpHPOBATH MOHATUSAMU: 00JACTh OMpEAETICHUS M MHOXXECTBO 3HAUYEHUH (YHKIWU, HYIH
(bYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA.

CB000IHO ONIEPUPOBATH MOHATHAMU: YETHBIE U HEUETHBIE QYHKIIMU, IEpUOINYEcKre PYHKINHU, TIPOMeE-
KYTKHA MOHOTOHHOCTH (PYHKITH, MAKCHMYMBI I MUHUMYMBI (DYHKIINHY, HAanOOJIbIIIee U HAaMMEHbIIIee 3Ha-
yeHue (QyHKIUH Ha TPOMEXKYTKE.

CB00OIHO OTEepUpOBaTh MOHATHAMH: CTENIEHHAsT (DYHKIHSI C HATYPAIIbHBIM M LIEJIBIM IIOKa3aTeIeM, rpa-
¢uk creneHHON (QYHKIMM C HATYpalbHBIM W LEJIBIM IOKa3aTeleM; rpaduK KOpHsS N-Oi CTENEeHH Kak
(byHKIMHM 0OOpAaTHOM CTETICHH C HATYPAIbHBIM ITOKA3aTesIeM.

OmnepupoBaTth MOHATHAMU: TMHEHHAs, KBAApaTHIHAs! U APOOHO-JIMHEHHAS (DYHKIIMH; BBITOTHATH dJIEMEH-
TapHOE MCCIIEI0BAaHNE U TIOCTPOCHUE MX TPAPHKOB.

CB00OHO OMEepUPOBATh MOHATUSMHE: TIOKa3aTeIbHas U lorapudmuueckas QyHKINHU, X CBOMCTBA U rpa-
(UKH; UCTIONB30BATh X I'PAQUKH IS PEILICHNs] YPaBHEHUH.

CB00OIHO OTIEpPUPOBATH MOHATHSAMH: TPUTOHOMETPHYECKAsI OKPYKHOCTD, ONIPENIEIICHNE TPUTOHOMETPH-
4eCKUX (YHKIIMH YMCIOBOTO apryMeHTa.

Hcnonb3oBatek rpaduku GyHKIUI A1 MCCIIeA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH MPH pEeIIeHUH 3aa4
U3 PYTrUX YU9eOHBIX MPEIMETOB U PEANbHON KU3HU; BBIPAXKaTh POPMYIIaMU 3aBUCUMOCTH MEX/Ty BEIIU-
YHHAMHU.

Hagana MaTeMaTH4eCKOr0 aHAJIN3a

CBoOOAHO OmepupoBaTh MOHATUSIMHU: apuMeTHUecKass U T€OMETpUYECKasl MPOrpeccusi, OECKOHEUHO
yOBIBarOIasi FeOMETpUUECcKasi MPOrPeCcCHst; JIUHEHHBIN U SKCIIOHEHIIUAIBHBIN POCT, (hopMyJa CIIOKHBIX
MIPOLIEHTOB; UMETh IIPECTABIIEHUE O KOHCTAHTE €.

Hcnonp30BaTh IPOrpeccuy s peLICHHs pealbHbIX 3a/1a4 IPUKIIAJHOTO XapaKTepa.

CB00O/HO ONEpPUPOBATH MOHATUSAMU: IOCIEA0BATENLHOCTh, CIIOCOOB! 3a/laHUs MOCIEeI0BATEIbHOCTEH,
MOHOTOHHBIE U OTPAHUYEHHBIE TI0CIIEI0BATEIBHOCTH; IOHUMATh OCHOBBI 3apOKIECHUS MAaTEMaTHYECKOTO
aHaJIM3a KaK aHaJln3a O€CKOHEUHO MaJIbIX.

CB00OO/IHO omepupoBaTh MOHATUSAMHU: HENpEpbIBHbIE (YHKIMH; TOYKM paspbiBa rpaduka QyHKIUM;
aCUMIITOTHI rpaduKa GYHKIUH.

CB00OHO omepupoBaTh NOHATHEM: (DYHKIIUS, HETIPEPbIBHAS HAa OTpPEe3Ke; IPUMEHATh CBOMCTBa Hempe-
PBIBHBIX (DYHKIMH 11 peleHus 3aay.

CB000/1HO OnIepupOBaTh MOHATUSMHU: TIEpBasi U BTOpasi MPOU3BOAHbIE (DYHKIMH, KacaTeabHast K rpaduKy
byHKIHN.

Bbruncnste mpou3BOHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMIO3UINH JIBYX (DYHKIIMIA; 3HATH MPO-
W3BOJIHBIE AIEMEHTAPHBIX (DYHKIIUHA.

Hcnonb30BaTh reoMeTpUyYECKUi U PU3NYECKUI CMBICI TPOU3BOIHOM [Tl pEIIeHUs 3a]1a4.

MHoskxecTBa M JIOTHKA

CB00OHO OnEpUPOBATh MOHATUSIMH: MHOXECTBO, ONEpallMH HaJl MHOKECTBAMH.
Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapaT JUlsl ONUCAaHUs PEaJbHbIX IPOLECCOB U SIBICHUM,
IIpU pELICHUH 3a]a4 U3 IPYTUX y4eOHbIX MPEIMETOB.



CB000OHO OnEpUPOBATh MOHATHIMHU: OIpe/ieJIeHHe, TeopeMa, ypaBHEHHEe-CIIeICTBUE, CBOMCTBO MaTeMa-
TUYECKOT0 00BEKTa, JO0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPAaBHEHUS U HEPABEHCTBA.

11 xkaacc
Yucia 1 BBIYUCIEHUSA

CB00OHO OMEPHPOBATH MOHATUAMHU: HATYpPaTbHOE H IEJI0E YMCII0, MHOXKECTBA HATYpPAIbHBIX U LEJIBIX
qlCell; UCII0Ib30BaTh Npu3HaKy Aeiaumocty nensix uncen, HOJ[ u HOK natypanpHbIX uncen ams peuie-
HUS 3a]a4, IPUMEHATh aroput™ EBkianaa.

CB000IHO ONIEepUpPOBATH MOHIATHEM OCTAaTKa [0 MOAYIIIO; 3alMChIBATh HATYpAJIbHbIEC YKCIa B PA3IMYHBIX
MO3ULMOHHBIX CUCTEMAX CUUCIICHMUS.

CB000/1HO OTIEpUPOBATH MOHATHIMH: KOMIUIEKCHOE YUCIIO M MHO>KECTBO KOMIUIEKCHBIX YHCEIN; IPE/ICTaB-
JSITh KOMIUIEKCHBIE YHCIIa B alreOpandecKoil U TPUrOHOMETPUIECKOH (popme, BBITOTHATH apuMeTnde-
CKHE OIepaliy ¢ HUIMU U U300pakaTh HA KOOPAUHATHOH IJIOCKOCTH.

YPaBHeHI/Iﬂ N HEPABCHCTBA

CB000IHO ONEpUPOBATh MOHATHIMU: UPPALMOHAJIbHBIE, IOKAa3aTeIbHbIE U JIOTapu(MUUECKUE HEPABEH-
CTBA; HAXOAMUTh UX PEILICHHS C IIOMOLIBIO PABHOCUIBHBIX IIEPEXO0B.

OcymiecTBiATh 0TOOP KOPHEW NP PEIIEHUH TPUTOHOMETPHUECKOTO YPAaBHEHHUS.

CB000IHO OTMIEpUPOBATH OHATHEM TPUTOHOMETPUIECKOE HEPABEHCTBO; IPUMEHSITh HE00X0AUMBIE (op-
MYJIBIL JUIs pELIEHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB.

CB000HO OMEepUPOBaTh MOHATUAMM: CUCTEMA U COBOKYIHOCTb YPaBHEHUN M HEPAaBEHCTB; PAaBHOCHIJIb-
HBIE CUCTEMBI U CUCTEMBI-CIICICTBUS; HAXOAUTh PEIICHUs CUCTEMBI U COBOKYITHOCTEH pallMOHAJIbHBIX,
UpPaLMOHATIBHBIX, [I0KA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHUI U HEPABEHCTB.

Pemiate panmoHanbHble, UppallMOHAIbHbBIE, TOKA3aTeNbHbIE, JOrapu(MUUIECKUE U TPUTOHOMETPUUECKUE
YPAaBHEHUS U HEPABEHCTBA, COACPIKALME MOLYIIU U IAPAMETPBI.

[TpumensTh rpaduyeckue MEeTo/Ibl AJIs pelleHUs] YpaBHEHUI U HEPaBEHCTB, a TAKXKE 3a/1a4 ¢ Iapamer-
pamu.

MonennpoBaTh peajbHble CUTyallM Ha SI3bIKE ajareOpbl, COCTaBISATh BbIPAXKEHUSI, ypAaBHEHUS, HEPABEH-
CTBA M UX CHUCTEMBI 10 YCIOBHIO 3aJa4M, UCCIIEI0BATh IIOCTPOECHHBIE MOJEIIN C UCIIOJIB30BAaHUEM arlla-
para anreOpbl, HHTEPIPETUPOBATH MOTYYCHHBIH PE3ybTaT.

DOYyHKUMH U TPaPUKHU

CtpouTth rpadvKu KOMIO3UIIUU QYHKITUNA C TTOMOIIBIO DJIEMEHTAPHOTO UCCIIEIOBAHUS U CBOMCTB KOMIIO-
3UIUH ABYX () YHKIIUM.

Ctpouts reoMeTpuyecKrue 00pas3bl ypaBHEHUN U HEPABEHCTB Ha KOOPIMHATHOM MIOCKOCTH.

CB00OHO ONIEPUPOBATH MOHATHIMHE: TPAPUKU TPUTOHOMETPUUECKUX (DYHKITUH.

[TpuMeHaTh GYHKIIUU TSI MOJETHUPOBAHUS M HCCIICIOBAHUS PEABHBIX TIPOIIECCOB.

Hauyana MmaTeMaTH4eCKOro aHAJIU3a

Hcnonb30BaTh NPOU3BOIHYIO AT UCCIIEI0BaHUS (YHKIIMHM HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxonuTes Hanbosbliee 1 HaMMEHbIIee 3HaueHUs (PYHKIIMM HEPEPBIBHOW Ha OTpE3Ke.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKIEHUS HAWTYYILEro PEICHNs B IPUKIAIHBIX, B TOM YHCIIE CO-
[IUAJIbHO-?)KOHOMHUECKUX, 33ajjauax, Ui ONpeAeIeHus CKOPOCTH M YCKOPEHHsI Ipoliecca, 3aJlaHHOro (op-
MYJION WU TpadUuKoMm.

CB000/1HO OMEpUPOBATh NOHATUAMM: NTEPBOOOPA3HAsl, ONPEAeNEHHBIN HHTETPAJl; HAXOUTh IEPBOOOPa3-
HBIE 3JIEMEHTapHbIX (YHKLIUI U BBIUUCIATH HHTErpa no popmyine Hetorona—JleitOHuma.

Haxoauts mimomaay niaockux Guryp u 00bEMbI TEJ C MOMOIIBIO0 HHTETrpaa.

Hmetsb npecTaBieHne 0 MaTeMaTHYECKOM MOJISTMPOBAHUH Ha NIPUMEpe cocTaBieHus 1uddepeHans-
HBIX YPaBHEHUM.

Pemarp npuknagHble 3a7aud, B TOM YHUCIE COLHAIbHO-DPKOHOMUYECKOTO U (PU3MYECKOro Xapakrepa,
CPEICTBAMHU MaTEMaTUYECKOTO aHAIN3A.

COJAEP/KAHUE YYEBHOI'O KYPCA (IIO TOJAM OBYYEHUA)

10 xaace
Yuciia 1 BLIYUCJICHUSA



PanmonanbeHele uncia. OOBIKHOBEHHBIE U AECATHYHBIE APOOH, IPOLIEHTHI, OECKOHEUHbIE IEPUOIUUECKUE
apo6u. IIpumenenue qpo0eit 1 MPOIEHTOB JUTsl peIieHHsI MPUKJIAAHBIX 337a4 U3 pa3IMYHbIX OTpacieil 3HaHui 1
peanbHOM KU3HU.

JlelicTBUTENbHBIC YKCTa. PaninoHanbpHble U HppalMoHaIbHbIE Yhcaa. ApUpMETHIeCKHe ONepaliy C Jei-
CTBUTEJIBHBIMM YHCIaMU. MoOlylb I€HICTBUTENBHOTO YKciIa U ero cBoicTBa. [IpubnnxEHHbIe BEIUUCIEHMS, TIpa-
BUJIA OKPYTJIEHMS], IPUKUIKA U OLIEHKA Pe3yJIbTaTa BbIYMCICHUM.

Crenens ¢ nenbIM okasaresnem. buaom Hetotona. Mcnonb3oBanue moaxo et popmel 3amucu 1eHCTBU-
TEJbHBIX YMCEJ JUIs PEIICHUS IPAKTUUECKUX 3aad U IPECTABICHUS JaHHbIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH B €T0 CBOMCTRA.

CreneHsp ¢ palMOHaJIbHBIM [TOKA3aTENIEM U €€ CBOWCTBA; CTENEHD C JIEHCTBUTEIIBHBIM I10KA3aTEIEM.

Jlorapudm uucna. Colicta jorapudma. JlecaTHuHbIe U HATypaJIbHbIE JTOTapU(pMBbl.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC YMCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC U apKTaHI€HC YHC-
JIOBOT'O apryMeHTa.

YpaBHeHusi 1 HepaBeHCTBA

ToxnecTBa n TOXKIECTBEHHbIE IPpe0Opa3oBaHUs. Y paBHEHHE, KOPEHb ypaBHEHUs. PaBHOCHUIIbHbBIE ypaBHe-
HUS U ypaBHEHUsI-cieAcTBUsL. HepaBeHCTBO, pellieHue HepaBEeHCTBA.

OCHOBHBIE METO/IbI PEIIEHUS LEJIbIX U IPOOHO-PAIMOHANIbHBIX YPaBHEHUN U HEpaBeHCTB. MHOIOWIEHBI OT
OJIHOM ITepeMEHHOM. JleleHne MHOTO4JIEHa HA MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHOrowIeHs! ¢ LeapIMu
kodunmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHUN, COACPIKAIINX CTEICHH U KOPHH.

HppanuonansHeie ypaBHeHUs. OCHOBHbBIE METOABI PELICHNS UPPALIMOHAIBHBIX YPABHEHUN.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

IIpeoOpa3oBanue BBIpAXEHUH, COACPIKALIMX JIOTAPU(MBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS JIOTapU(YPMUIECKUX YPaBHEHHIM.

OcHoBHbIe TpUronomerpuyeckue Gopmyisl. [IpeobpazoBaHne TPUroHOMETPUUYECKHX BbIpaxkeHui. Pere-
HUE TPUTOHOMETPUYECKUX YPABHEHUH.

Pemenue cucreM JMHENHBIX ypaBHEHUN. MaTpuia cucTemsl JINHEHHBIX ypaBHeHUN. Onpenenurens Mar-
PHIBI 2X2, €ro reOMEeTPUUECKUN CMBICII U CBOMCTBA; BBIYUCIIEHNE €0 3HAUEHMUSI, IPUMEHEHHUE OTIPEAETUTENS IS
pELIEHNs CUCTEMBI JINHEHHBIX YpaBHEHUN. Penenne npukia HelX 3aa4 ¢ IOMOIIBIO CUCTEMBI JINHEHHBIX ypaB-
HeHuil. MccnenoBanre NOCTPOCHHON MOJAENH C MOMOILBKO MATPHUI] M ONPEIECITATEIICH.

ITocTpoeHne MaTeEMaTHUECKUX MOJEINIEN pealbHON CUTYalluu C TOMOLIbIO YpaBHEHUI U HEpaBeHCTB. 1pu-
MEHEHHUE YPaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKUX 3aJ1ay U 3ajiad U3 pa3IMyHbIX o0acTell HayKu
U PEAIbHOU KU3HH.

DOyHKUUH U rpaguKu

@OyHKIMA, cr1ocoObl 3a1anus QyHKuU. B3aumuo obpatable GpyHkiuu. Komnosunus ¢ynkuuit. I'paduk
¢GyHKIMHU. DlIeMeHTapHble IpeoOpa3oBaHus rpa@uKoB (YHKIIHIA.

OO6nacte onpezaeneHus U MHOXKeCTBO 3HaueHUH GpyHkiuu. Hymn gynxmun. [IpoMexxyTki 3HaKOIOCTOSH-
ctBa. UétHble U HeuéTHbIe pyHKIMU. [lepuonnyeckue pyHkiuu. [IpoMexyTkn MOHOTOHHOCTH (yHKIMH. Mak-
CUMYMBbl 1 MUHUMYMBI (pyHKIIMU. Hanbombiiee 1 HauMeHbllee 3Ha4eHn s (PYHKIIMK Ha TPOMEXKYTKE.

Jluneitnas, kBagpaTuuHas U JpOOHO-THHENWHAs QYHKIMH. DJIEMEHTapHOE UCCIIEJOBAaHUE U IIOCTPOEHUE UX
rpauKoB.

CrenenHas GyHKIIMS C HATypaJIbHBIM U LI€TbIM NoKka3areneM. E€ cBolicTBa u rpaduk. CoiicTBa U rpaguk
KOpHs N-0ii CTeNeHu KaK (yHKIUU 0OpaTHOH CTENEeHU ¢ HaTypalbHbIM MIOKa3aTeNIeM.

[TokazarenbHas u norapudmuueckas QyHKIUH, UX cBolicTBa U rpaduku. Mcnons3zoBanue rpadgukon pyHK-
LMW JUIsl pEeLIEHUs] YPaBHEHUM.

Tpuronomerpuyeckas OKpy>KHOCTb, OIIpe/IeJICHHE TPUTOHOMETPUYECKUX (DYHKIIUI YUCIIOBOTO apryMeHTa.

@OyHKIIMOHANbHBIE 3aBUCUMOCTH B peaibHBIX Mpolieccax U sBieHusX. I'papuku peaabHbIX 3aBUCUMOCTEH.
Hauyana maTeMaTu4eckoro anajaimnsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS TIOCIIEOBAaTEIbHOCTEH. MeTo 1 MaTeMaTH4ecKoi M yKunu. Mo-
HOTOHHBIE U OTPaHMYEHHBIE MOCIEA0BaTEIbHOCTU. VcTOprs BO3HMKHOBEHHS MaTeMaTHYECKOI0 aHajln3a Kak
aHaIn3a OECKOHEYHO MaJIbIX.

Apudmerrueckas U reomeTpudeckas nporpeccuu. beckoneuHo yObIBaroIias reoMeTpuieckasi mporpec-
cust. Cymma GeckoHEUHO yObIBaroleil reoMeTpuyeckoi nmporpeccuu. JIMHEHHBIH U 3KCIIOHEHIIUAIBHBIA POCT.
Yucno e. DopMyiia clOKHBIX TPOLEHTOB. Mcnonp3oBanue nmporpeccuu s pelieHns peaabHbIX 3a/1a4 MpUKiIal-
HOT'O XapakTepa.



HemnpepsiBable QyHKIMM U UX cBOMCTBA. Touku paspeiBa. AcUMOTOTH rpadukoB QyHkiuii. CBolicTBa
(GyHKIMN HENpepbIBHBIX HAa OTpe3ke. MeToa MHTEpBAJIOB JUIs pelleHus] HepaBeHCTB. [IprMeHeHne CBOMCTB He-
MIPEPHIBHBIX (QYHKIMH [Tl pelIeHUs 3a/1a4.

[lepBas u BTOpas npousBoAHble PyHKIMH. OnpeaeneHne, reOMeTpUIeCKUN U PU3NIECKUNA CMBICIT TPOU3-
BOJIHOM. YpaBHEHHE KacaTeIbHOM K TpaduKy (yHKITUH.

[TpousBosHbIe eMeHTapHBIX (yHKUIUH. [Ipon3BogHAS CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUH
hyHKIHA.

MHoxkecTBa M JTIOTHKA

MHoOkecTBO, orniepalyi HajJ MHOXECTBaMU M UX cBoWcTBa. Jnarpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOXKECTBEHHOIO anmapara JJisi OMCaHUs PEAJbHBIX MPOLIECCOB U SIBICHUMN, IPU PELLIEHUH 3314 U3
IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMAaTHYECKOTO 00BEKTa, CIIE/ICTBUE, JOKA3aTEIbCTBO, PABHOCHIIb-
HbIC YPaBHEHHMS.

11 xknace

Yucna v BbIYMCICHUSA

Harypanbublie u niensie uncna. [Ipumenenue npuszHakoB aenumoctu nenbix ynces, HOJl u HOK, ocratkos
110 MOJYJIIO, JITOpUTMA EBKIMAA Ui peleHys 3a1a4d B LEJIbIX YUCax.

KommekcHble uucna. Anredpanueckass U TpUrOHOMeTpudeckas (opMbl 3alMCH KOMILJIEKCHOI'O YHUCIIA.
Apudmernieckre oneparyy ¢ KOMIUIEKCHBIME YrciaaMu. M300pakeHne KOMIUIEKCHBIX YHCel Ha KOOPAUHATHON
miockoctd. @opmyna Myaspa. KopHu N-0ii cTENEHU U3 KOMIUIEKCHOTO 4yKcia. [[puMeHenne KOMIUIEKCHBIX Yu-
cel i1l pereHus PU3MUECKUX U TeOMETPUIECKHX 3a/1a4.

YpaBHeHNSI 1 HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI 1 HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUSA. PaB-
HOCHJIbHBIE HEPABEHCTBA.

OT1O0p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TIOMOIIBIO TPUTOHOMETPHUECKON OKPYKHOCTH. Peme-
HUE TPUTOHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METO/bI PELIEHUS TIOKA3aTENIbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALMOHAIbHBIX HEPABEHCTB.

OCHOBHbBIE METO/BI PELIEHUSI CUCTEM M COBOKYMHOCTEH pallMOHAIBHBIX, UPPALMOHAIIBHBIX, IIOKa3aTelb-
HBIX U JIOrapu(PMHUUECKUX ypaBHEHUH.

VYpaBHEHHUs1, HEPAaBEHCTBA U CUCTEMBI C ITaPAMETPAMH.

IIpuMeHeHNne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHHUIO MAaTEMATHUYECKUX 33J1a4 U 3a/1a4 U3 pa3ind-
HBIX 00JacTel HayKH U peasibHOM JKU3HU, UHTEPIIPETALINS [TOJIyUEHHBIX PE3yIbTaTOB.

DYyHKUMH U TPAaPUKHU

I'paduk xommnoszunmu ¢GyHkuuid. I'eomerprueckue oOpas3bl ypaBHEHUH M HEPABEHCTB HAa KOOPJIWHATHOU
IIJIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U TPapUKU.

I'paduueckue MeTOIbI pelIeHns] ypaBHEHUH U HepaBeHCTB. | paduyeckre MeToIbl peleH s 3a1a4 ¢ napa-
METpaMH.

Hcnonb3oBanue rpadukoB GyHKIUN [T MCCIeI0OBaHUS IPOLIECCOB U 3aBUCUMOCTEMN, KOTOPbIE BO3HUKAIOT
IIpY pELICHUH 3aJa4 U3 IPYTUX y4EOHBIX MPEAMETOB U peabHOM KU3HHU.

Havana maTeMaTH4eCKOro aHajmu3a

[IpumeHeHne Mpou3BOJHON K HCCIIEIOBaHUIO (QYHKIMII HA MOHOTOHHOCTh M SKCTpeMyMbl. Haxoxaenue
HauOOJIBIIET0 ¥ HAMMEHBILIETO 3HAYCHU HeNpepbIBHON (DYHKIIMU HA OTPE3KE.

[IpuMeHeHne MPOU3BOIHON JUISl HAXO0KICHHSI HAMJTY4YIIEro PeIIeH s B PUKIIAIHBIX 3a/1a4ax, JUIsl OIpee-
JICHUS CKOPOCTHU M YCKOPEHHUs Ipoliecca, 3aJaHHOTO (GOpPMYIIOil Ui rpaukoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO NepBoOOpa3HbIX. [lepBooOpa3Hbie anemeHTapHbIX (QyHKIMHA. [1pa-
BUJIA HAXOXKJICHUS NIEPBOOOPA3HBIX.

Nuterpan. ['eoMmeTpudeckuii cMbICT HHTETpaia. BeruucieHue onpeaenéHHoro uHTerpaiga no Qopmyse
Herorona—IJleli6auna.

[Ipumenenue nuHTerpana s HaXoXKACHUS IJIOMAAeH MIOCKUX GUryp U 00bEMOB reOMETPUUYECKUX TEI.

[Tpumeps! perenuit quddepeHnnanbHbIX ypaBHEHHH. MaTeMaTnueckoe MOJIeTUPOBaHUE peallbHBIX MPO-
LIECCOB C MOMOMIbIO TP PEepeHInaTbHBIX YPaBHEHUHN.



TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA

(II0 TOJJAM OB YYEHMS)

10 kaacc (140 yacoB)

HasBanue pa3aena
(KoTHYeCcTBO Ya-
COB)

OcHoBHOe copep:kaHue pasaesia
(TembI)

OcHOBHbBIE BH/IbI J€ATCIBHOCTH oﬁyqam-
I XCHA

MHO0XeCTBO neil-
CTBHUTEJIbHBIX YH-
Cell.

Mmuorousnensl. Pa-
LUOHAJIbHBIEC YpaB-
HEHUS U HEpaBEH-
crBa. CucTeMsl JIM-
HEHHBIX ypaBHE-
HUH

(28 )

MHOXeCTBO, Olepauuu HajJ MHOXe-
CTBAMH M MX CBOWCTBA. JlMarpaMmsbl
Ditnepa—Benna. [Ipumenenne Teope-
TUKO-MHOECTBEHHOI'O armapara s
peuieHus 3aaay.

Panmonaneubie uyucima. OOBIKHOBEH-
HbI€ U JIECATUYHbIE JPOOH, MPOLEHTHI,
OCCKOHEUYHBIC MEPHOIUICCKHUE IPOOH.
[Ipumenenue aApoOeit U POIIEHTOB JIJIs
pelieHust TPUKIAAHBIX 3a/1a4.
JlericTBUTENIbHBIE YHCIA. PalnoHallb-
HbIE€ U UppaLlMOHAJIbHBIE Yciia. Apug-
METHUYECKHE OIepaliu C IeHCTBUTEIIb-
HBIMH 4HcClIamMu. Moayib JEHCTBH-
TEJILHOI'O YKcia U ero ceorcrsa. [pu-
ONMKEHHBIC BBIYMCIICHHS, IpaBUia
OKpYIJIEHUS, IPUKUIKA U OLEHKa pe-
3yJIbTaTa BEIYUCICHUMN.

OCHOBHBIE METO/bI PEIICHUS LIETbIX U
JTpOOHO-pallMOHATIBHBIX YpaBHEHUU U
HEpPaBEHCTB. MHOrO4JIEHbl OT OJHOM
IIEpEMEHHOM. [le1eHne MHOro4wIeHa Ha
MHOI'O4JIEeH ¢ ocTaTkoM. Teopema be3y.
MHorouIeHs! ¢ HeabIMi K03 HUIIHECH-
Tamu. Teopema Buera.

Pemenue cucrem TMHEHHBIX ypaBHE-
HUI. MaTpu1ia cucTemMsbl JIMHENHBIX
ypaBHeHUN. OnpeaenuTens MaTPHUILhI
2x2, ero TeOMETPUYECKUI CMBICI U
CBOMCTBA; BHIYUCIICHUE €T0 3HAUCHNS,
MIPUMEHEHUE ONPENETUTENS IJIs pe-
IIEHUSI CHCTEMBI JINHEHHBIX ypaBHE-
HUI. Pemenne npukinagsbIx 3a1ay ¢
TTOMOIIIbIO CUCTEMBI JINHEUHBIX ypaB-
HEHUI

Hcnoab30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUis OIMCaHUs X0Ja PeIeHNs MaTeMa-
TUYECKHX 3a/1a4, a TAKXKE PEaJIbHbBIX MPOLECCOB
U SABJICHUU.

OnepupoBaTh NOHATHAMU: PALIUOHAIBHOE
41ciI0, OECKOHEYHAS IEPUOIUIecKas 1po0b,
MIPOLICHTBI; UPPALMOHAIIEHOE U I€UCTBUTEIb-
HOE€ YHCII0; MOYJIb IEUCTBUTEIBHOIO YNCIIA;
HCIO0JIb30BATh 3TU MOHATHUS IIPU POBEACHUN
pacCyKJI€HUH U JOKA3aTeIbCTB, IPUMEHATH
JpOOH U MIPOLIEHTHI JUIS PEIICHUS IPUKIIATHBIX
3a/1a4 U3 pa3iIMYHBIX OTPACIIE 3HAaHUU U pe-
AJIbHOM KU3HHU.

Hcnonb3oBath npubOInKEHHBIE BBIYUCICHUS,
MpaBujIa OKPYIJIEHUS], IPUKUAKY U OLIEHKY pe-
3yJbTaTa BBIYACICHUN.

IIpuMeHATH pa3iuyHble METO/bI PEIICHUS pa-
LUOHAJIBHBIX U APOOHO-PAllMOHAIIBHBIX YpaBHE-
HUU; a TaKKe METOJ MHTEPBAJIOB ISl pELICHUS
HEPaBEHCTB.

OnepupoBaTh NOHATHSIMU: MHOTOUYJIEH OT
OJIHOM IIEPEMEHHOM, €T0 KOPHU; IPUMEHATH
JIeJIeHUE MHOTOYJIEHa Ha MHOT'OUJIEH C OCTaT-
KoM, Teopemy be3y u teopemy Buera s pe-
LICHUSA 3a]1a4.

OnepupoBaTh NMOHATHUSIMM: CHUCTEMA JIMHEHU-
HBIX YpPaBHEHUH, MaTPULA, ONPEIACIUTENb MaT-
PHIIBIL.

Hcnoab30BaTh CBOKMCTBAa ompenenutens 2x2
JUIS BBIYMCIICHMSI €r0 3HA4YeHUs, NPUMEHATH
OIPEIEIUTENN I PELIECHUs CUCTEMBI JIMHEHU-
HBIX YPABHEHUM.

MoaeanpoBaTh peanbHble CUTyalUU C IIOMO-
[IBI0 CUCTEMBI IMHEWHBIX YPABHEHUH, HCCJIe-
A0BATh IIOCTPOEHHBIE MOJEIH C IIOMOIIBIO
MaTpHL U ONPEACIUTENCH, HHTEPIPEeTHPO-
BATh [TOJIYYCHHBIN pe3yabTaT

DyHKINHU U Tpa-
¢uku. CreneHHas
(GYHKIMS C LETbIM
MOKa3aTeseM

(12 9)

DyHKIMA, CTTOCOOBI 3aaHus (PYHKITHH.
B3aumuo o6partnbie ¢pynkuuu. Kommo-
3unus GpyHkuuid. I'paduk GyHKIuu.
OneMeHTapHbIe TpeoOpa3oBaHus rpady
KOB (DyHKITUH.

OO6nacTp ornpeieNeHUus] © MHOYKECTBO
3HaueHul pynkuuu. Hynu pyHkumu.
[IpoMexxyTKu 3HaKOIOCTOSIHCTBA. YET-
HBIC ¥ HeUETHBIC (QyHKIMU. [leproan-

OnepupoBaTh NOHATUAMM: QYHKIHS, CIIO-
coObl 3a71aHus GYHKIMHU; B3AUMHO OOpaTHBIE
GbyHKIMHM, KoMITo3uus GyHKIHH, rpadux
¢byHKIMHU, 006J1aCTh ONpeIeIeHUs] © MHOXKECTBO
3HaYeHUH QYHKIMU, HYIU QYHKIIUH, IPOME-
JKYTKH 3HAKOIOCTOSHCTBA; JTMHEWHAas!, KBaipa-
TUYHas1, TpOOHO-IMHEWHas U cTereHHas QyHK-
U,

BbINOJIHATHL dJeMEHTapHBIE MPeoOpa3oBaHUs
rpaduKoB (PYHKITHA.




yeckue QyHkiuu. [IpomMexyTku MOHO-
TOHHOCTH (PYHKIIMH. MaKCUMyMBI 1
MUHUMYMBI GyHKIHH. Hanbonbiiee u
HauMEHbBIIIee 3HAUCHUE (PYHKIIMH Ha
MIPOMEXKYTKE.

Jluneiinas, KBajgpaTH4Has W JpoOHO-
nuHeWHas (YHKIHH. DJeMEHTapHOe
WCCJICIOBAHKE U TTOCTPOCHUE TPadUKOB
3TUX QYHKIIUHN.

Crenenb ¢ 1enbIM TOKazareneM. bu-
HoM HrproTOHa.

Crenennast QyHKIHS C HATYPAIbHBIM H
EeJBIM MoKa3areiieM. EE cBoiicTBa U

rpadux

3HaTh M YMeThb 10KA3bIBATH YETHOCTD WU
HEYETHOCTh (PYHKIIUH, IEPUOTUIHOCTD (DYHK-
LU, HAXOJUThb ITPOMEKYTKH MOHOTOHHOCTH
(byHKINU, MAKCUMYMbI I MUHUMYMBI (PyHK-
1IUM, HauOoJIbIlIee U HAUMEHbIIIee 3HaUeHUE
(GYHKINU HAa TPOMEKYTKE.

®opmyIHpoBaTH U WIJIIOCTPUPOBATH IPa-
(pruecku cBONCTBA JIMHEWHON, KBAaAPATUYHOM,
JIPOOHO-JIMHEWHOW 1 CTETIEHHOHN ()YHKIIHA.
Beipaxkats (popmMyIaMH 3aBUCUMOCTH MEXIY
BEIIMYMHAMU.

3HaTh omnpe/iesieHHe M CBOICTBA CTETICHU C
LIEJIBIM [TOKa3aTeseM; MOoAXOIyo hopMy 3a-
MUCH JICHCTBUTENLHBIX YHCEN [T PEIICHUS
IPAaKTUYECKHX 3a/1a4 U NPEACTABICHUS JaHHBIX

Apudmernaeckuit
KOpEHb N-0H cTe-
nenu. Mppanno-
HaJbHbBIE YpaBHE-
HUS

ApudmeTrndeckuii KOpeHb HaTypalib-
HOM CTETEHU U €ro CBOMCTBA.
[IpeoOpa3oBaHus YHCIOBBIX BBIpaXKE-
HUH, COZepkKAIIUX CTETIEHU U KOPHHU.
Uppanmonanbusie ypaBHeHus. OCHOB-

®opmyIMpOBaTh, 3aNMCHIBATH B CHMBOJIU-
yeckol ¢opmMe UM HCHOJIB30BATh CBOMCTBA
KOpHs1 N-O CTENeHu I TpeoOpa3oBaHus BbI-
paKEHU.

Haxonuth pemeHusi UppalMOHATBHBIX ypaB-

(18 1) HbIE€ METOJIbl PEIICHUS HPPALMOHANb- | HEHUHM C TOMOIIbIO PaBHOCUJIBHBIX MEPEX0JI0B
HBIX YpaBHEHUH. PaBHOCHIIbHEIC TIepe- | WIIM OCYIIECTBIISISE TPOBEPKY KOPHEH.
XOJpl B pEUICHHH UppanuoHaibHbIX | CTpPOUTHh rpaduk (yHKIMH KOpHS N-Oi cTe-
YpaBHEHUH. MEHU KaK oOpaTHOW Iy (YHKIIMH CTEIICHU C
CpoiicTBa u rpaduk KOpHS N-OM cTe- | HATYpaJbHBIM ITOKa3aTeIeM
MEHU KaK QYHKIIMH OOpaTHOW CTEIECHU
C HAaTypaJIbHBIM T0Ka3aTeieM

[TokazarenbHas CreneHb ¢ palMOHAJBHBIM IMOKa3zare- | @OPMYJIHPOBATH ONpeaesieHne CTCIICHU C pa-

¢yuknus. [lokaza-

JIEM U €€ CBOUCTBA.

OHWOHAJIBbHBIM ITOKA3aTCJICM.

TesbHble  ypaBHe- | Iloka3zarenbHas ¢yHkuus, e€ cBoiicTBa | BoINONHATE peoOpa3oBaHus YMCIOBBIX BbIpa-
HUS u rpapuk. Hcnonb3oBaHue rpaduka | )KEHUH, COAEpKALUX CTENEHU C palroHallb-
(10 9) (GYHKLINU 1715 pelieHus] ypaBHEHUH. HBIM T10Ka3aTeJIEM.
[TokazarenbHble ypaBHeHUs. OcHOB- | Mcnosib3oBaTh HM(pPOBBIE pecypchl A MO-
HbIE METO/Ibl pEIICHUS T0KA3aTeIbHBIX | CTPOSHMS rpaduka Moka3aTeabHON QpyHKINN U
ypaBHEHUH U3y4yeHus e€ CBOMCTB.
HaxoauTthb pemeHus nokasaTreabHbIX ypaBHe-
HUU
Jlorapudmuueckas | Jlorapudm uncna. Coiictpa nora- JlaBaThb onpeesieHune jorapudma yucina; je-
¢yukuus. Jlora- pudMa. JlecaTHuHbIE U HaTypallbHbIE JIQ CATUYHOIO U HaTypajibHOro jorapudma. Ue-
pudmuyeckue rapudmsl. [IpeobpazoBaHue Belpake- | MOJIb30BaTh CBOMCTBA JIorapu(MOB JUIs Mpe-
ypaBHEHUS HUH, COAEepKAIIUX JIOTapU(PMBI. 00pa3oBaHus JIOTapU(PMUIECKUX BBIPAKEHUI.
(18 4) Jlorapudmuueckas GyHkius, e€ cBoil- | CTpouThb rpaduk gorapupmuueckoin GyHKIUN
cTBa u rpaduk. Vcnonbs3zoBaHue rpa- KaK 00paTHOM K MOKa3aTeIbHOM U UCIIOJIB30-
¢buka GyHKLIUY U pellICHHUs] ypaBHe- | BaTh CBOMCTBA JOrapupMUUEcKoi (PyHKIUU
HUH. JUTS pEeIIeHus 3a1a4.
Jlorapudmuueckue ypaBHeHus. Oc- Haxonuthb pemeHust J0rapupMUUEcKUX ypaB-
HOBHBIE METO/IbI pellIeHus Jorapud- HEHUIl C MOMOUIBI0 PAaBHOCHIIBHBIX MEPEX0/I0B
MUYECKUX YPaBHEHUN. PABHOCUIIBHBIE | WJIM OCYIIECTBIISAS IPOBEPKY KOPHEHN
Mepexo0/ibl B pelIeHnH Jorapudmmye-
CKHMX YpaBHECHMI.
Tpuronomerpuue- | CuHyc, KOCUHYC, TAHT€HC U KOTaH- JlaBaTh onpejaeneHus CUHyca, KOCUHYycCa, TaH-
CKHE€ BBIPQXXEHMsI M| I€HC YHCIOBOIO apryMeHTa. ApKcH- reHca U KOTaHI€HCa YMCIIOBOTO apIyMEHTa; a
ypaBHEHUS HYC, apKKOCHUHYC ¥ apKTaHI'€HC YUCIIO- | TaKXKe apKCHHYyCca, apKKOCUHYCa U apKTaHIeHCca
(22 v) BOI'0 apr'yMEHTA. YHUCIIA.




Tpuronomerpryeckas OKpyKHOCTBb,
OIpeIeJICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.
OcHOBHBIE TPUTOHOMETpUYECKHE POp-
Mmyisl. [IpeoGpazoBaHue TPUTOHOMET-
pPUYECKUX BBIpAKECHUU. Pemenue tpu-
TOHOMETPUYECKUX YPAaBHEHUN

IIpuMeHATH OCHOBHBIE TPUTOHOMETPUYECKHE
(dbopMmyIbl Ui peoOpa30BaHUs TPUTOHOMETPHU-
YECKHUX BBIPAKCHUH.

IIpuMeHATH GOPMYIIBI TPUTOHOMETPHUH IS pe-
IICHHUSI OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKUX
ypaBHEHUU

ITocnenoBarensHO-
CTH ¥ IIPOrPECCUU
(10 v)

IlocnegoBarenbHOCTH, CIIOCOORI 3a1a-
HHS TIOclIeJoBaTeIbHOCTEH. MeTos
MaTeMaTU4eCKON MHIYKIMU. MoHO-
TOHHBIE U OI'PAHUYEHHBIE TIOCIIEI0BA-
TenpHOCTH. McTOopus aHanm3a 6ecko-
HEYHO MAJIBIX.

Apudmerndeckass ¥ reoMeTpuYecKas
MIPOTPECCHUHU.

beckonewHo yObIBaroIIIasi reoMeTpHrye-
ckas nporpeccus. Cymma 0€CKOHEUHO
yOBIBAIOMIEH T'€OMETPHYECKON Ipo-
rpeccud. JIMHEWHBI W SKCIOHEHIIU-
anbHBIA pocT. Yucio e.

dopmyiia CI0XKHBIX ITpoueHToB. He-
MOJIb30BaHUE TIPOTPECCUU JIsi pellie-
HUS peasIbHBIX 3aJ1a4 MPUKIIAJHOTO Xa-
paktepa

OnepupoBarb NOHATHSMM: IOCJIEIOBATEINb-
HOCTb, CIOCOOBI 33JaHMs IOCJIEAOBATEIBHO-
CTeil; MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIIE0-
BaTEJIbHOCTHU; MCCJIEI0BATh [10CJIEJ0BATEIbHO-
CTH Ha MOHOTOHHOCTbH ¥ OTPAaHUYEHHOCTb.
[Tony4ats npeacraBieHne 00 OCHOBHBIX MIESIX
aHasM3a 6ECKOHEYHO MaJIbIX.

JlaBaThb onpejaejeHne apupmMeTUIecKon 1 reo-
METPUUYECKOM MPOTrPeCcCU.

Jloka3pIBaTh CBOWCTBA apu(PMETHYECKON W
reOMEeTPUYECKOM IPOrpeccuu, HaXO0UTh CYMMY
YJIEHOB TMPOTPECCUU, a TAKXKE CYMMY YIICHOB
OECKOHEYHO  YOBbIBaIOLEH IeOMETPUUECKOM
MIPOrPECCHUHU.

Hcnonb3oBath nporpeccuu Ajsl pelieHus 3a-
Jlad MPHUKJIAIHOTO XapakTep.

I[IpumensiTe GOpMyIly CIOXKHBIX TPOIEHTOB
JUTsI pEIICHUS 3a]1a4 U3 pEaIbHON MPAKTUKH

HenpepoiBHbIE
¢yukauun.  I[pous-
BOJHAas

(20 )

HenpepriBHble GYHKIIUU U UX CBOM-
ctBa. Touka pa3pbiBa. ACUMIITOTHI I'pa-
¢ukoB ¢ynkuii. CoiictBa GyHKIUI
HEIPEPBIBHBIX HA OTpe3Ke. MeTo uH-
TEPBAJIOB Ul PEIICHUS HEPABEHCTB.
[IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUIMN 1715 peleHus 3a/1ad.

[lepBas u BTOpast mpou3BOIHbIE PYHK-
uuu. OnpeaeneHue, reOMETPUUECKU
1 GU3UYECKUI CMBICIT IPOU3BOIHOM.
VYpaBHeHHE KacaTelbHON K rpaduKy
GbyHKIUH.

[Ipon3BoiHbIE 371EMEHTAPHBIX (PYHK-
uui. [IponsBogHas CyMMBl, IPOU3BE-
JI€HHS], YACTHOT'O U KOMIIO3HUIINH

byHKIIUH

OnepupoBarh NOHATHUAMM. (QYHKIUS HEMpe-
pBIBHAsI HA OTPE3KE, TOUKA pa3pblBa (PYHKIIHH,
acuMnToTa rpapuka GyHKIUH.

IIpumeHSTH CBOMCTBA HENIPEPHIBHBIX (PYHKIINH
JUISl pellieHus 3a1au.

OnepupoBarh NOHATHAMM: IIEpBas U BTOpas
NPOM3BOJIHBIE (YHKIMH; MOHMMAaTh (puznye-
CKUH ¥ TEOMETPUYECKHI CMBICI MPOU3BOJHOM;
3alMChIBaTh YPABHEHHUE KacaTEIIbHOM.
BoryuciasTs Iponu3BOAHBIE CYMMBI, IIPOU3BEIE-
HUS1, YaCTHOTO U CIOXHOU (QYHKIUU.

M3yyaTh NpoU3BOJHBIE JIEMEHTAPHBIX (YHK-
1005178

Hcnoab3oBaTh reoMeTpuyeckuii u uznye-
CKUM CMBICIT TPOU3BOJAHON JIJIs PELICHHUS 3a]1a4

[ToBTOpenue, 00600-
HIeHUE, CHCTEMATH-
3arust 3HaHUH (2 1)

OcHOBHBIE TIOHATHS Kypca anredopbl 1
Hayajl MarteMartnueckoro ananuza 10
Kjacca, 0000IIeHHE U CHCTEMATH3AIIH
3HAaHUH

HpI/IMeHHTb OCHOBHBIC TIOHATHUSA KypcCa all-
re6p51 1 Ha4daJl MaTEMaTU4YCCKOro aHajin3sa Ajid
peuiceHud 3a1a4 U3 peaanoﬁ JKU3HU U JpYrux
IIKOJIBHBIX MIPEAMETOB

11 kaacc (140 yacoB)

Ha3Banue pa3nena

OCHOBHOE cojep:KaHue pa3jiesia

OcHOBHbIE BHIbI JeSITEJIbHOCTH 00y4aro-

(kouvecTBO  4Ya- | (TeMbl) HXCS
COB)
HccnenoBanue [Tpumenenne npou3BoHON K Hccie- | CTpouTh rpaduk KOMIIO3UIMU (DYHKITHI C TTOMO-

byHKIUMI ¢ 1TOMO-
LIBIO TPOU3BOIHOU
(24 4)

MOBaHWI0 (PYHKIIMH HA MOHOTOH-
HOCTb M 3KcTpeMyMbl. HaxoxaeHue

OO 3JICEMEHTAPHOI'0 HMCCIICAOBAHUA U CBOMCTB
KOMIIO3HIIHNH.




HauOOJIBIIEr0 ¥ HAMMEHBIIEro 3Ha-
YEeHUS HEMIPEPBHIBHOWM (YHKIIMH HA OT-
pesKe.

[IpuMeHeHHe  TPOU3BOAHOW  JIA
HaXO0XJACHUS HAWITYYIIEero peUICHMs B
MIPUKJIAHBIX 3a7a4ax, JJs olpeaese-
HUS CKOPOCTH M YCKOPEHHs IIpO-
mecca, 3aJaHHOrO (GOopMysoi WIn
rpadgukoMm.

Komnozunus ¢pynkuuii. 'eomerpuye-
CKue o00pa3bl ypaBHEHMH M Hepa-
BEHCTB Ha KOOPJAMHATHON IIJIOCKOCTH

CTtpouthb reoMeTpuiecKrie 00pa3bl ypaBHEHUN H
HEPaBEHCTB Ha KOOPJIUHATHON TUIOCKOCTH.
Hcnonp3oBaTh MpOM3BOAHYIO Ui HCCIEIOBa-
HUS QYHKIIMA HA MOHOTOHHOCTH U SKCTPEMYMBI,
HAXOAUTH HanOoJIbIIee U HAUMEHbIIEEe 3HAYCHHS
(yHKIMK HETIPEPHIBHOM Ha OTPE3KE;

Ctpontsb rpaduku GyHKIMI Ha OCHOBaHUU PO-
BEJAEHHOTO UCCIIEIOBAHUA.

Hcnonb3oBaTh NpON3BOAHYIO JUIS HAXOXKICHUS
HaWIYYIIero PEUICHUS B MPHUKJIAIHBIX, B TOM
YHClie COIMAIbHO-9KOHOMHUYECKHUX, 3a7auax, s
OIpeZieNIEHUs] CKOPOCTU U YCKOpPEHMS Ipoliecca,
3aIaHHOTO (POPMYIION MM TpadUKOM.
IosyyaTs nmpejacTaBjieHue O IPUMEHEHHUH IPO-
M3BOJTHOW B PA3IMYHBIX OTPACISAX 3HAHUM

[lepBooOpasznas  u
UHTETpal
(12 9)

[TepBooOpasHasi, OCHOBHOE CBOWCTBO
nepBooOpasHbix.  [lepBooOpa3Hbie
ayieMeHTapHbIX QyHKUui. IlpaBuma
HAXO0XJICHUS MTePBOOOPA3HBIX.
Nurerpan. 'eomeTpuueckuil CMBICI
uHTerpana. Berancnenue onpenenéu-
HOTO MHTerpana mo ¢opmyne Hero-
ToHa-JleliOHuUIA.

[TpumeHeHne MHTErpasa sl HaX0XK-
JeHUS TUIOMIAZe MIoCKuX (Guryp u
00BEMOB reOMETPUYECKHX TEIl.
[Tpumeps! pemenuit quddepeHim-
AJIbHBIX YPABHEHMI.

OnepupoBaTh NOHATHUSMM: TIEPBOOOPA3HAS U
omnpezaeneHHblil naTerpai. Haxoaurs nepBoo6-
pa3HbIe AIeMEHTapHBIX QYHKIIUNA U BBIYUCIISITH
uHTerpai no gopmyne Horotona — Jleitbuua.
Haxoauthp miomany miockux Guryp u 00bEMbI
T€JI C IOMOUIBIO ONPENEIEHHOIO HHTErpaa.
3HAKOMHUTBCS C MAaTEMAaTUYECKUM MOJIEIIMPOBa-
HUEM Ha npumepe AuddepeHnaIbHbIX ypaBHe-
HUM.

oayuars npeacraBieHrue O 3HAYCHUU BBEACHUS
MOHSTUS UHTErpajia B pa3BUTUU MaTEMaTUKH

I'paduxu Tpurono-
METPUYECKUX PYHK-
nui. Tpuronomerpu-
YECKUE HEPABEHCTBA
(16 9)

Tpuronomerpuueckue (GpyHKIHH, HX
CBOICTBA U TrpaUKH.

OT60p KOpHEN TPUTOHOMETPUUECKUX
YpaBHEHUH C TOMOIIBIO TPUTOHOMET-
PHUYECKON OKPYKHOCTH.

Pemrenne TpUTOHOMETPUYECKUX HE-
paBEeHCTB

Hcnoan3oBarh HUPpPOBLIE pecypehl LIS 10-
CTpOeHHS TpapUKOB TPUTOHOMETPUUECKUX
(GYHKIMH ¥ U3yYEHUS UX CBOMCTB.

Pemiars TPUrOHOMETPUUECKHE YPABHEHHUS U OCY-
HIECTBJISATH OTOOP KOPHEH C MTOMOIIBIO TPUTOHO-
METPUYECKON OKPYKHOCTH.

IIpumensTe GopMynabl TPUTOHOMETPUH TS pe-
IIEHUSI OCHOBHBIX THIIOB TPUTOHOMETPHYECKUX
HEPABEHCTB.

Hcnoan3oBarh nUPpoOBbIE pecypehbl LI NO-
CTpOEHHS U uccieoBaHus TpadukoB QYHKIUN

HppanmoHaneHele,
MoKa3aTeIbHbIE U JIO-
rapugpmMuuecKue Hepa-
BEHCTB (24 u)

OcCHOBHBIE METOABI PELICHUS ITOKA3a-
TEJIbHBIX M JIOTapU(PMUUYECKUX Hepa-
BEHCTB.

OcCHOBHbBIE METO/ABI pELICHUs Hppa-
LIMOHAJIHBIX HEPABEHCTB.
I'padryeckue MeToabl perieHus up-
paloHAaIbHBIX, I10Ka3aTelIbHBIX H
Jorapu(MHUUECKUX ypaBHEHUI U He-
pPaBEHCTB

IIpuMeHATH CBOMCTBA IIOKA3aTEJIbHOM W JIOTa-
pudMuyeckoil GyHKIMH K pEIIEHNIO TOKa3aTelNb-
HBIX U JIOTapU(PMUUYECKHX HEPABEHCTB.
O0ocHOBATH PaBHOCUIILHOCTD NIEPEXOJIOB.
Pemathb uppaioHanbHble HEPABEHCTBA.
Hcnonb3oBath rpaduueckue MeToAbl U CBOM-
CTBa BXOJSIUX B YPAaBHEHUE WM HEPABEHCTBO
GyHKIUH 1715 peteHus 3a1a4u

KommiiekcHbie umcia

(10 9)

KommiekcHpie ymcia. AnreOpaunde-
CKasi U TPUTOHOMETpUYecKasi GOpMbI
3aMnyucy KOMIUIEKCHOTO YHCIa.
Apudmerndeckre ornepanuu ¢ KoM-
TUTIEKCHBIMH YHCIIAMH.

N300parkeHre KOMITJIEKCHBIX YHCEll
Ha KOOPJIMHATHOM IJIOCKOCTH.

OnepupoBaTb NOHATHAMHU: KOMIUIEKCHOE
YHUCJIO U MHOXKECTBO KOMIUIEKCHBIX YUCEL.
IIpencraBasATh KOMIUIEKCHBIE YHCIa B alnredpa-
MYECKOl U TpuroHoMeTpuieckoit popme. Bol-
NOJIHATH apu(MeTHYecKue onepanny ¢ HUMH.
H300paxkarh KOMIUIEKCHBIE YMCIIa Ha KOOpPIU-
HATHOM IIJIOCKOCTH.




®opmyna Myaspa. Kopuu n-oii cre-
IICHU U3 KOMIIJICKCHOTI'O YHCJia.
[IpuMeHeHne KOMIUIEKCHBIX 4YHCel
AJIs1 pCHICHUA (1)I/IBI/II-IGCKI/IX U IreoMeET-
pPUUECKHX 3a]a4

IMpumensite popmyny MyaBpa u mmonydaTh
MpeACTaBICHUE O KOPHAX N-0l CTENEHU U3 KOM-
IJIEKCHOTO YUCJIa. 3HAKOMUTBCS C IPUMEpaMu
NPHUMCHCHUS KOMIIUICKCHBIX YHUCCII IJId PCIICHUA
TeOMETPUUYECKUX M PU3NUECKHX 3a]a4

HarypanbHble u 1ie-
JIbl€ YKcia

(10 1)

HarypanbHble u 11enble 9ucia.
[IpuMeHeHne MpU3HAKOB JEIUMOCTU
nensix yucel, HOJl u HOK, ocraTtkos
10 MOAYJI0, asiroputMa EBkimaa aist
perieHus 3a/1a4 B IENbIX YHCIIax

OnepupoBaTh NOHATHAMHU: HaTypalbHOE U Lie-
J10€ YUCII0, MHOXKECTBO HATYpaJIbHBIX YUCEIL.
Hcnoab30BaTh NPU3HAKH JEIUMOCTH LIETIBIX
yuces; ocratku 1o moxyiato; HOJ u HOK nary-
pasIbHBIX umcen; anroput™ EBknuaa s pere-
HUs 3a]ad4.

3anucpIBaTh HAaTypaJlbHbIE YMCIIA B Pa3IMYHbIX
IIO3UIIMOHHBIX CUCTEMAX CUUCIICHUA

CucreMsl paruo-
HaJIbHBIX, HPPALIUO-
HaJIbHBIX MOKa3a-
TEJIbHBIX U JIoTapud-
MUYECKHUX ypaBHe-
HUM

(12 u)

Cucrema 1 COBOKYTHOCTh ypaBHEHHI.

PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIECTBHUS.

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM
U COBOKYITHOCTEH pPallMOHAJIBHBIX,
UppaLMOHAIIbHBIX, I0KA3aTEIbHBIX U
norapu(pMUUECKUX YpaBHECHHH.
[IpuMeHeHne ypaBHEHUM, CUCTEM H
HEPABEHCTB K PEIIECHUIO MaTeMaTnye-
CKHX 3a/lad U 3aJay M3 pa3IMyYHbIX
obnacTell HAyKH U peabHOM >KU3HU,
UHTEpIpeTalysl MOJyYEHHBIX pe-
3yJIbTaTOB

OnepupoBaTb NOHATHUSIMHU: CCTEMA U COBO-
KYITHOCTh YPABHEHUI U HEPABEHCTB; PELICHHUE
CUCTEMBI WJIH COBOKYITHOCTH; PaBHOCHJIbHBIE CU-
CTEMBI U CUCTEMBI-CIIC/ICTBHS.

Haxoautp pelieHns cuCTeM U COBOKYITHOCTEMN
LEJbIX PALMOHAIBHBIX, UPPALMOHAIIBHBIX, TOKA-
3aTeNbHBIX U JTOTapU(PMUUECKUX YpaBHEHUH U
HEPaBEHCTB.

IIpuMeHSATh CUCTEMBI YPAaBHEHUN K PELIECHUIO
TEKCTOBBIX 3aj[a4y M3 pa3IMYHbIX 001acTeil 3Ha-
HHUM U pEAJIbHOM KU3HU; HHTEPIPETHPOBATH
MOJTyYEHHBIEC PELICHHUS.

Hcnoab3oBath UPpoOBEIE pecypChl

3aia4u ¢ napamer-
paMu

PanvonaneHbIe, MppallOHAIBHBIE,
NoKa3aTesbHbIe, JorapupmMuyecKue

Bei0upaTs crioco6 penieHus panyoHaibHbIX,
UppalMOHATIBHBIX, IOKA3aTENbHBIX, JJorapu(Mu-

(16 1) U TPUTOHOMETPUYECKUE YPABHEHUS], | YECKUX M TPUTOHOMETPUYECKUX YPABHEHHUU U
HEPaBEHCTBA U CUCTEMBI C IapaMeT- | HEPABEHCTB, COJEPKAILIMX MOAYIU U HapaMeTpbl
pamMu. IIpumensTh rpaduyecKre U aHATUTHIECKUE Me-
[TocTtpoenue u uccnenoBaHue Mate- | TOABI Ul PELICHUS] YPAaBHEHUN U HEPABEHCTB C
MaTHUYECKHX MOJIETIEN peasIbHbIX CU- | IapaMeTpaMu, a TaKKe HuccieroBaHue (yHKIUN
TyalMi C IOMOILBIO YPABHEHUN, CU- | METOJAMH MaTeMaTHYECKOr0 aHaJIu3a.

CTEM ypaBHEHHI M HEPABEHCTB C Ma- | CTPOMTH M HCC/IeI0BATH MAaTEMAaTHYECKUE MO-
pameTpamu JIETIM pEeAIbHBIX CUTyalUld C MOMOILBIO ypaBHE-
HHI1, HEPABEHCTB U CUCTEM C MapaMeTpaMu
[ToBTOpenue, 0000- | OcHOBHBIC MOHATHS U METOIbI Kypca, | MoaeaupoBaTh pealbHbIe CUTYallUU Ha SI3bIKE
IIEHUEe, CHUCTEMaTH- | 0000IIEHNEe W CHUCTEeMaTh3aIusl 3Ha- | aireOphl, COCTABJSATD BBIPAXKEHUS, YpAaBHEHUS,

3anus 3HaHui (16 1)

HUU

HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aa4H,
HCCJIEI0BATH [IOCTPOCHHBIE MOJEIIH C UCIIOJb-
30BaHMEM amrnapara ajireOpsl.

IIpumensaTh QyHKIINY 1715 MOJIETTUPOBAHUS U HC-
CJIEIOBAHMS PEAIIbHBIX IIPOLIECCOB.

PemaTes npukiaaHeie 3a1a4i, B TOM YUCIE CO-
UAJIEHO-?)KOHOMHUYECKOTO U (PU3UUECKOT0 Xa-
pakTepa, CpeICTBaMu aJiredpsl U MaTeMaTuye-
CKOI'0 aHajau3a




IHoypounoe nianupoBanue AJICEBPA u Hauajsa MmaTemaTu4deckoro ananansa, 10 kiacc

No Jama Tema ypoka
n/n | Ilhan ‘ Dakm
MHo0KecTBO /1eiicTBUTEILHBIX YHces. MHOrowieHbl. PannonanbHbie ypaBHeHusi 4 HepaBeHcTBa. Cu-
CTeMbl JIMHENHbIX YPaBHEeHHUH - 28 yacoB
1 MHOX€ECTBO, OIlepaliy HaJ MHOKECTBAMM M UX CBOKCTBA
2 Huarpammsbl Jitiepa - Benna
3 IIpuMeHeHNne TEOPETUKO-MHOKECTBEHHOT'0 anrapaTa JUlsl pelIeHHs 3a1a4
4 PanyonanpHble yncna
5 OOBIKHOBEHHBIE M IECATHUYHBIE TPOOH
6 ITporeHTsI
7 beckoneunble mepuoauueckue 1poou
8 [Tpumenenne apoOeil ¥ NPOLEHTOB IS PEUICHUs IPUKIIAIHBIX 3a/1a4
9 JleiicTBUTENBLHBIC YHICIIA
10 ParyoHanbHble M UppalMOHAJIbHBIE YHCIIA
11 Apudmernueckue oneparyu ¢ IeHCTBUTEIbHBIMHA YHCIAMU
12 Moysb J€HCTBUTEIBHOrO YKCia U €ro CBOMCTBA
13 [TpubnmxEHHbBIC BRIYUCIICHUS, IPABUIIA OKPYTIICHHS
14 IIpukuika u OLIeHKa pe3yJIbTaTa BHIYMCICHUI
15 Koumponvnasa paooma Nel no meme «Payuonanvnsie ypasnenus u nHepa-
eencmea. Cucmemvl TUHCIHBIX YPAGHEHUIL)
16 OCHOBHbBIE METO/1bl PELICHHsI LIEJIbIX YPABHEHUI
17 OCHOBHBIE METO/IbI PELIEHUS APOOHO-PAIMOHAIILHBIX YPaBHEHUM
18 OCHOBHBIE METOIbl PELIEHUS LEJIbIX U IPOOHO-PAllMOHAIILHBIX HEPABEHCTB
19 MHorousieHsl OT OJJHOH NepeMeHHOM. [{enenne MHOrouieHa Ha MHOTOUJIEH ¢
OCTaTKOM
20 Teopema besy
21 MHorowieHsl ¢ nensiMu Kodpdunmuentamu. Teopema Buera
22 Pemenue cucrem JIMHEHHBIX ypaBHEHUI
23 Martpuia CUCTEMBI JIMHEWHBIX YPABHEHUN
24 Onpenenurens MaTpullbl 2X2, €ro TeOMETPUYECKUN CMBICT U CBOMCTBA
25 Brrunciienne 3Ha4YeHHs ONpeIeIUTeNs
26 ITpuMeHeHue onpeienuTes A pelIeHUs] CUCTEMbI IMHEHHBIX YpaBHEHUHN
27 Pemenue npukinaaHbIxX 3a1a4 ¢ MOMOIIBIO CUCTEMbI JIMHENHBIX YPABHEHUN
28 Koumponvnas paooma Ne2 no meme «Mnoscecmeo oeiicmeumenbHulx Yu-
cen. Muozounenw)
@yukuuu U rpadpuxn. CtenenHas GyHKOus ¢ HeabIM MoKasareseMm - 12 yacos
1 CrniocoOs1 3aianus GpyHkiuu. Bzanmuo oOpathelie ¢pynkunu. Kommnosumus
GyHKIMI.
2 I'paduk GpyHkIMu. DeMeHTapHble npeoOpa3oBaHus rpagukoB GyHKIMH
3 O06s1acTh OIpeieIeHNs] U MHOKECTBO 3HAUeHUH (QYHKIIUU
4 Hynu pynkiun. [TpoMexxyTku 3HaKONOCTOSIHCTBA
5 Yéruble 1 HeuéTHble pyHKuuu. [lepuoanyeckue GyHKIun
6 [TpoMexyTki MOHOTOHHOCTH QYHKIIMU. MaKCUMyMbl 1 MUHUMYMBbI (DYHKITUHI
7 HauOosnpniee 1 HanMeHbllee 3HaYeHne (PYHKIIMK Ha TPOMEKYTKE
8 JluneitHas u kBagpaTHuHas QyHKIUU. DJIEMEHTapHOE HCCle0BaHNeE U rpa-
buku QyHKIINH
9 JlpoOHo-nuHelHas GyHKIMU. DIIeMEeHTapHOE UCCIeI0BaHUE U IpauK 3TUX
byHKIIUH
10 CreneHsp ¢ 1ebIM nokasareneM. bunom Herotona
11 CrenenHas GyHKIIMS C HaTypalbHBIM U 1IeJbIM MToKa3zareneM. E€ cBoiicTBa u

rpaduk




=
N

| Konmponvnan pasoma Ne3 no meme «@ynxuyuu u 2pagpuxuy

Apupmernyeckunii KopeHb N-oi creneHu. UppannonanbHbie ypaBHeHus - 18 yacos

Apudmerniyeckuil KOpeHb HaTypaJbHOW CTETIEHHU U €r0 CBOICTBA

Hp606paSOBaHI/IH YU CJIOBBIX BpraX(eHHﬁ, COJACPpKAIMX CTCIICHU

BriHecenne MHOKHUTEIIS H3-110d 3HAKa KOPH:

BHecenne MHOXKUTEIA oA 3HAaK KOPHA

Coxkpaienue apo0eH, coepiKaimux pajaruKaibl

[TpeoOpazoBaHme UPPATMOHAIBLHBIX BBIPAKCHHIA

IToBTOpeHMEe Mo TeMe «ApudMETHIECKUI KOPEHb N-HOM CTETICHI

O|NOO|O|BW|IN|F-

Konumponvnas paboma Ned no meme «Apughmemuueckuii kopenv n-oit
cHenenuy

WppanmonansHble ypaBHEHUs

O06nacTh JONYCTUMBIX 3HAYCHUH HPPALMOHAIBHOTO YPAaBHEHHSI

11

OCHOBHBIE METO/bI PEHICHUS] UPPAIIOHATbHBIX YpaBHEHUN

12

PaBHOCHJIbHBIE IEPEXOBI B PELICHUU UPPALMOHAIBHBIX YPABHEHUM

13

AJNTOpUTM PELICHUs] UPPAMOHAIBHBIX YPABHEHUMU

14

Pemenne nppanvoHanbHbIX ypaBHEHUN

15

Pemenue nppanroHanbHbIX YpaBHEHUI

16

CaoiicTBa 1 rpaduK KOpHS N-Oi CTENeHH KaK (PYHKIIMH OOpaTHOU CTEIEHH C
HaTypaJIbHBIM IOKa3aTelleM

17

IToBropenue no reme «ppannoHaabHble YpaBHEHUS»

Konmponvnasa paboma Ne5 no meme «Hppayuonanvnvle ypagnenusn

Iloka3areabHas (l)yHKIII/Iﬂ. Iloka3arenbHbIe YPaABHECHUSA - 10 yacoB

CreneHs ¢ pallMOHAJIbHBIM I1OKA3aTCJICM U e€ cBolicTBa

ITokazarenpHas QyHkuus, e€ cBoiicTBa U rpaduk

Vcnonp3oBanue rpaduka GyHKIMK 1J1s1 peHICHUs] ypaBHEHUH

IToxa3arenbHbIe YpaBHCHUA

OcHoBHBIE MCTO/JbI PCHICHUSA MOKA3aTCIbHBIX ypaBHeHI/Iﬁ

IIpuBesnenne o0enx yacTeil ypaBHEHUsI K OJJHOMY OCHOBAHHIO

Brinecenue O6H.I€FO MHOXUTCIA 3a CKO6Ky

Mertox 3aMeHbI IEPEMEHHON B IOKA3aTEIbHBIX YPABHEHUAX

OO N|O|OD|IWIN(F

MeTo MOYJIEHHOTO JICJICHUS

=
o

Konmponvnasa paboma Ne6 no meme «Ilokazamenvnan ¢pynxyusa. Ilokasza-
menbHble YPAGHEHUA)

Jlorapudgmuueckas pynkuus. Jlorapugmuyeckne ypapuenus - 18 yacos

Jlorapudm yucia
. OCHOBHBIE METOIbI PelIeHUs JOrapuhMUIECKUX YPaBHEHUH.

CaoiicTBa orapugpma

JlecsTHUHBIE JTorapr(pMbI

HatypanbHble gorapudpmbl

[IpeoOpa3oBaHue BbIpaXXeHU, COAEepKAIUX JIOTapUPMBbI

Jlorapudmuueckast pyHkIms, €€ CBONCTBA U Tpauk

Wcnonb3oBanue rpaduka QyHKIMN I pellieHus] ypaBHEHUI

OYHKIMOHAIBHO-TpadUUECKUI METOJT pellIeHUs] ypaBHEHUN

OO (N|o|o|b|lw(N

Konmponvnas paboma Nel no meme «locapugpmuueckan gpynxyusn

[EY
o

Jlorapudmuueckue ypaBHeHuUs

-
-

PaBHOCHIIbHBIE NTEPEXOIbl B pEIIEHUH JIorapu(MUUECKUX YpaBHEHUN

=
N

Perienue ypaBHeHMI 110 onpeeIeHnIo Jorapudma

[EY
w

Meto1 TOTEHIIMPOBaHUS

[EEN
IS

Meron BBeI€HUSI HOBOM IIEPEMEHHOU

[EY
a1

Meton norapudmMupoBaHus

=
»

Ilepexol K HOBOMY OCHOBAaHHIO




17 Pemienue norapupMudeckux ypaBHEHHMA
18 Konumponvnas paboma Ne8 no meme «Jlozapugpmuueckue ypasnenuny»
TpuronomeTrpuyeckue BbIpa:keHUsl M YPaBHeHHs - 22 yaca

1 CuHyc, KOCHHYC YHCJIOBOr0 apryMeHTa

2 TaHreHc 1 KOTaHI€HC YUCIIOBOIO apryMeHTa

3 ApKCHHYC, apKKOCHHYC U apKTaHI€HC YMCIOBOI0 apryMEHTa

4 Tpuronomerpuueckas OKpy>KHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKHUX
(YHKIMH 9MCIOBOTO apryMEeHTa

5 OCHOBHbBIE TPUTOHOMETPUYECKHUE TOXKIECTBA

6 @DopMyITbl IBOWHOTO yTIIa

7 @DOopMyITbl TOHWKEHHUS CTETICHU

8 DopMyJIbl HOJOBUHHOIO yIJla

9 @DOopMyITIbl CyMMBI apT'YMEHTOB

10 DopMyIbl CyMMBI (QYHKITUN

11 dopMyibl Tpou3BeeHUs (DYHKITHI

12 ITpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHUH ¢ MOMOIIBIO (hOpMYIT

13 Koumponsnaa paboma NeQ no meme « Tpuzonomempuueckue abipayceHusny

14 Pemenne ypaBHeHust COSX = a

15 Permenne ypaBHeHus SiNX = a

16 Pemenne ypaBHenuit tgX = a, ctgx = a

17 Meto]1 3aMeHbI TEPEMEHHOMN

18 YpaBHEeHUs, CBOJSIIMECS K KBaJPAaTHBIM YPaBHEHUIM

19 MeTo] pa3yioKeHHs Ha MHOXUTENIN

20 OnHOpOIHBIE TPUTOHOMETPUUECKUE YPABHEHUS

21 PemeHne TpuroHOMETpUYECKUX YpaBHEHUN

22 Konmponsnas paboma NelO no meme «Tpuzonomempuueckue Ypaghe-
HUAY

IlocaenoBaTesbHOCTH U nporpeccun - 10 yacos

1 ITocnenoBarenbHOCTH, CIIOCOOBI 33aHUs IOCIIEJOBATEILHOCTEN

2 MeTto1 MaTeMaTHYECKON MHIYKIIMU

3 MOHOTOHHBIE M OTPaHUYEHHBIE N10CJIEJOBATEILHOCTH

4 Apudmernueckas 1 reoMeTprUUecKas IpPOrpeccuu

5) beckoHneuHo yObIBatomiasi reoMeTpuiecKasi Iporpeccust

6 CymMa 6eCKOHEYHO yOBIBAIOILIEH reOMETPUUECKOM Mporpeccuu

7 JInHENHBIN 1 DKCIOHEHIMAJIbHBINA pocT. Yuciio e

8 dopmyIia CIOKHBIX MPOIEHTOB

9 Vcnonb30BaHue NPOrpeccuy Ui PeIeHNs pealbHbIX 33a4 MPUKIAHOTO Xa-
pakrepa

10 Konmponsnasa paboma Nell no meme «llocnedosamensnocmu u npozpec-
cuuy

HenpepsbiBuble pynkuun. [lpousBognas - 20 yacos

1 HenpepsiBHble pyHKIIMN 1 uX cBoiicTBa. Touka pa3peiBa

2 AcumnToTsl rpagukoB ¢pyHkMi. CBoiicTBa QyHKIMN HEMPEPHIBHBIX HA OT-
peske

3 MeTo MHTEpBaJIOB JUIsl pEIICHNs HEPABEHCTB

4 ITpuMeHeHre CBOWCTB HENTPEPBIBHBIX (DYHKIMHN JUIsl pellIeHHs 3a1a4

5 IlepBast 1 BTOpas Npou3BOIHbIE PYHKIIUU

6 Onpenenenye, TeOMETpUYECKUN 1 PU3NYECKUIT CMBICI TPOU3BOIHOM

7 AJTOpUTM HaX0XJIEHHsI TPOU3BOAHOM

8 Dopmysl auddepeHInpoBaHUs

9 ITpon3BosiHas creneHHON QyHKINH

10 ITpon3BoiHBIE AJIEMEHTAPHBIX (YHKIUH

11 Brruncnenme npon3BoIHbBIX AIEMEHTapHbBIX (PyHKINN




12 [TponzBogHas cymMmmbl PyHKITUH
13 [TponzBogHas mpon3BeIeHUSAPYHKITUN
14 ITpon3BoiHas YaCTHOTO (PYHKIIUH
15 [Tpon3BogHAsS KOMITO3UITMK (QYHKITAN
16 IIoHsiTHE M BBIYMCIIEHNE IPOM3BOIHOM N-T0 MOPSAAKA
17 JuddepenumrpoBanre ca0KHON QYHKIIHH
18 YpaBHeHHE KacaTeIbHOU K TpaguKy GyHKINUN
19 YpaBHeHHe KacaTeIbHOU K TpaguKy GyHKINUN
20 Koumponvnas paboma Nel2 no meme «Henpepoienvie pynxyuu. Ilpous-
600HAA)
IloBTOpEHUE, 00001IIEHE, CHCTEMAaTH3alus 3HAHUH - 2 yaca
1 PemeHnst TpUroHOMETPUYECKUX YPaBHEHUH
2 Cucremaru3anus 3HaHUN

IHoypounoe niianupoBanue AJI'EBPA u Haua/ia MaTeMaTu4eckoro anajansa, 11 kiacc

Ne Jlama Tema ypoka
n/n | Inan | ®@axm
HccaenoBanue GpyHKIMIH ¢ NIOMOIIBIO IPOU3BOAHOM - 24 yaca
1 IToBropenue. @opmyisl 1uddepeHpoBaHUs
2 [TpaBuna quddepennpoBanus
3 [TpuMeHeHre Npor3BOIHON K MCCIEeI0BaHUIO (QYHKIMHA HAa MOHOTOHHOCTh
4 [TpumMeHeHre Tpon3BOIHON K UCCIIEIOBAHHUIO (DYHKITHIA HA SKCTPEMYMBI
5 OKCTpeMyMbl PYHKLIUU
6 Brrauciienne SKcTpeMyMoB QYHKIUU
Il ITpuMeHeHHne Npor3BOIHOM /IS 1OKA3aTeJIbCTBA TOXKAECTB U HEPABEHCTB
8 IToctpoenne rpadukoB GpyHKITHIA
9 VccnenoBanue GyHKIMH U TOCTpOeHUE rpaduka QyHKIUN
10 Cas3p Mex 1y rpadukom GyHKIMY U TpaduKoM e€ IPOU3BOIHOM
11 Haubonbiiee u HanMeHbllee 3Ha4eHNUs QYHKIMN Ha IPOMEKYTKE
12 3agaun Ha OThICKaHME HAHOOJBIINX ¥ HAMMEHBIINX 3HAYCHUH BETUYUH
13 Pemrenue 3a1a4 Ha HAXOX/IEHUE HANOOJIBINMX ¥ HAUMEHBIINX 3HAYCHUH
14 ITpuMeHeHne Npou3BOIHON K MCCIIeIOBAaHNIO (DYHKIIMU
15 Konmponvnasa paboma Nel no meme «HMccnedosanue ghynkyuii ¢ nomo-
U{bI0 NPOU3EOOHOI)
16 ITpuMeHeHne TPOU3BOIHOMN /JIS1 HAXO0XKIEHUS] HAWITYUIIEero PelleHns B Ipu-
KJIQIHBIX 3a/1a4ax
17 ITpumMeHeHre NpoN3BOIHON B PEIIEHUH 3a/1a4
18 [TpumeHeHre TPOM3BOTHON /ISl HAXOXKICHUS HAWTYUIIETO PEIICHHS ISt
OIpeJIeJIEHUs] CKOPOCTH Ipolecca, 3a1aHHOro (opMysioi i rpapukom
19 [TpumMeHeHre TPOM3BOIHON JIs1 HAXOXK/IEHUS HAWTYUIIEero peleHus 1Jis
oTpesiesIeHUs] YCKOPEHHUsI Ipoliecca, 3a1aHHOro GopMyIioil uiu rpadpukomM
20 Kommnosurnus dyHkimit
21 I"'eomeTprueckue o0pa3pl ypaBHEHUH HA KOOPIWHATHOM MIOCKOCTH
22 I"'eomerprueckie 00pa3bl HEPABEHCTB HA KOOPIMHATHOM MIIOCKOCTH
23 IToBropenue no teme «MccnenoBanue GyHKIMN C TOMOIIBbIO TPOU3BOAHOM
24 Konumponvnas pavboma Ne2 no meme «Hccnedosanue ghynkyuii ¢ nomo-
U{b10 NPOU3BOOHOI)
IlepBooOpa3Has u uHTerpaJj - 12 yacos
1 IlepBooOpazHas
2 OCHOBHOE CBOMCTBO NEPBOOOPa3HBIX
3 ITepBooOpasHbIe AeMEeHTapHBIX (PYHKITHIA
4 ITpaBuia HaX0XJIEHHsI IEPBOOOPA3HBIX




NHurerpai. ' eoMeTpu4eCcKuii CMBICI HHTETpaIa

Brruucnenne onpenenénnoro uHTerpana mno hopmyne Herotona-Jleiionuma

[TpumeneHne nHTErpasa i HaXOXKACHUS MJIOMAACH TIOCKUX QUTYp

HpI/IMeHCHI/Ie HHTErpaia ajisi HaXOXIACHU A 00BEMOB TCOMETPHUYCCKUX TCII

[Tpumeps! pemennii quddepeHImaibHbIX YpaBHECHUH

10 MareMaTHuecKoe MOJICIIMPOBAHUE PEATIbHBIX MTPOIIECCOB ¢ MOMOIIBIO Audde-
PEHLMAIBHBIX YPABHEHUN

11 [ToBropenue no teme «IlepBooOpa3zHasi 1 MUHTETpa»

12 Konumponvnasa paboma Noe2no meme «llepsoodpaznas u unmezpany

I'padpuku Tpuronomerpnyecknx pynkumid. Tpuronomerpudeckue HepaBeHcTna - 16 yacos

1 Tpuronomerpuueckue GyHKIIMU, UX CBOMCTBA M TpadUKH

2 CBoiicTBa u rpaduk QyHKIMH Y = COSX

3 CaoiictBa u rpaduk GyHKIHH Y = SiNX

4 I'paduxu Gynxmii y = tgX, y = ctgx

5 Penienue TpUroHOMETpHUUECKUX YPaBHEHUH C MOMOIIBIO rpauKoB

6 OT100p KOpHEH TPUrOHOMETPUUYECKHX YPABHEHUH € MOMOILBIO rpaduka

7 OT00p KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHUI METOJIOM miepedopa

8 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUI IBOMHBIM HEPABEHCTBOM

9 OT00p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI C TOMOIIBIO TPUTOHOMET-
PHUECKOM OKPYKHOCTH

10 Tpuronomerpruyeckue HepaBeHCTBA

11 MeToib! perieHre TPUroHOMETPUYECKIX HEPABEHCTB

12 Penienue TpUroHOMETpHUUECKUX HEPABEHCTB

13 Penienne TpUroHOMETPHUUECKUX HEPABEHCTB IrpauyecKu

14 Penienue TpUroHOMETpHUUECKUX HEPABEHCTB

15 [ToBTOpenue no teme «I'paduxu Tpuronomerpuueckux GyHkuuii. Tpurono-
METPUUYECKHE HEPABEHCTBA»

16 Konumponsnas paboma Ne3no meme «I pagpuxku mpuzonomempuueckux
¢yukyui. Tpuzonomempuueckue HepageHcmeay

HppauuoHajbHble, IOKA3aTeNbHbIEC M J0rapugMuYecKue HEPABEHCTBA - 24 yaca

1 IIpocreiimme nokazareabHble HEPABEHCTBA

2 CBeJleHHE MOKa3aTeIbHOT0 HEPABEHCTBA K MPOCTEHIIEMY

3 MeTtoy BBEJIEHUSI HOBOW MTEPEMEHHOMN

4 PaznoxeHne Ha MHOXKUTEIH

5) CBeJleHHE K paBHOCUJIBHON COBOKYITHOCTH

6 Metoa panroHaIM3alMy (3aMeHa MHOXKHUTENEN)

7 I'padrueckue MeToapl peneHus NoKa3aTelbHbIX YPaBHEHUN 1 HEPABEHCTB

8 [Ipocreiimue norapudmuyeckre HepaBeHCTBA

9 Jlorapugmuueckre HepaBeHCTBA, CBOSIINECS K MPOCTEHIINM

10 MeTo1 3aMeHBI IEpEMEHHOM

11 Jlorapugmuueckie HepaBeHCTBA, CBOJIIIMECS K PAIMOHATIBHBIM

12 Jlorapugmuueckue HepaBeHCTBA, COJIEpKaIlle IEPEMEHHYIO0 B OCHOBaHUU
nmorapupma

13 MeTo MHTEpBaAJIOB

14 I'padmueckuit MeTo] perieHust Jorapu@MUUECKUX YpaBHEHUN 1 HEPABEHCTB

15 WppaimoHanbHble HEpaBEHCTBA CTAHAAPTHOTO BHJ1A

16 MeTto nnepexo/ia K paBHOCHIJIBHON CHCTEME

17 JpoGHo-npparmoHaibHbIe HEPAaBEHCTBA

18 MeTo/ 3aMeHbI IEPEMEHHON

19 WppanmonanbHble HepaBeHCTBA CMEIIAHHOTO TUTIA

20 HppanmoHnanbpHble JlorapudMudyeckrie HepaBeHCTBA

21 YMHOKEHUE Ha CONPSKEHHOE




22

Mero nHTEPBAIOB

23

I'paduaeckuii MeToa pereHus: HPPAMOHATIBLHBIX YPAaBHEHUN U HEPABEHCTB

24

Konmponvnaa paooma Nedno meme «HUppayuonanvHvle, nokasamenvHole
u 102apugmuuecKkue HepageHcmeay

KoMmiaekcHbie uyncia - 10 yacos

IlonaTne KOMIUIEKCHOTO YMCJiia

Anrebpanyeckasi popMa 3anucy KOMIUIEKCHOTO YKClia

Apudmernieckre onepanum ¢ KOMIIICKCHBIMHU YHCIIaMH

ApI/I(bMeTI/ILICCKI/Ie orcpan ¢ KOMIUVICKCHBIMHU YHCJIaMU

Tpuronomerpuueckas opma 3anucu KOMIJIEKCHOTO YUCIIa

N300parkeHre KOMIUIEKCHBIX YMCell Ha KOOPAWHATHOM MIOCKOCTH

®dopmyna Myaspa

KopHu n-o#i crenenn n3 KOMIUIEKCHOTO YHCIIa

OO NO|OD|IWIN -

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCEI IJIA pEIICHUSA (bI/ISI/I‘IeCKI/IX U IreOMETpHUYIC-
CKHX 3aJga4

[EY
o

Konmponvnaa pavoma Ne5no meme «Komnnexcnole uucnay

HarypajbHble u neJble yncia - 10 yacos

HarypanbHble u niensle yucna

HpI/ISHaK JCIIMMOCTH LOECJIBIX YUCCII

HpI/IMeHeHI/Ie IIPHU3HAKOB ACIMMOCTH LECJIbIX YHUCCII

ITpumenenne HOJl u HOK nist perienus 3a1a4 B LIeIbIX yncaax

Brruucnenue ocTaTkoB 1Mo MOIYJIFO U pCIICHUA 3a4a4 B LCJIbIX YHUCJIaX

HpI/IMeHeHI/Ie OCTATKOB IO MOAYJIIO JJISA pCIICHUSA 3a/1a4 B HECJIBIX YUCIIaX

Anroput™m EBrummna

HpI/IMeHeHI/Ie aAJIropuTMa EBxnupa nus PCHICHUA 3a/1a4 B ICJIbIX YKUCJIaX

OO N[OOI D IWIN|F-

IToBropenue no reMe «HaTypanbHble U LI€IbIE YNACITIA»

=
o

Koumponvnas paooma Nebno meme «Hamypanvnule u yenvie uucia»

Cu

CTEMbI pPAllMOHAJTBHBIX, HPPANHOHAJIBbHBIX MMOKA3ATC/IbHBIX U J]OFapI/I(l)MI/I‘leCKI/IX ypaBHeHnﬁ -

12 yacoB

Cucrema ¥ COBOKYIIHOCTb YPAaBHEHMM

PaBHOCHIBHBIE CHCTEMBI K CHUCTEMBI-CIICACTBUA

OcHOBHbBIE MCTOJbI pCHICHUA CUCTCM pAlMOHAJIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METO/Ibl PEIIEHUS] COBOKYITHOCTEN pallMOHAJIbHBIX YpaBHEHUMN

OAHOPOJHBIE CUCTEMBI YpaBHEHUN

OcHOBHbBIE MCTOJbI PCHICHUS CUCTEM NPPAIIMOHAJIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METOIbl PEIIEHUS] COBOKYITHOCTEN UPPAIIMOHATILHBIX YPaBHEHHM

OcHOBHbBIE MCTOJbI PCHICHUS CUCTEM IMOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

O ONO| OB IWINEF

OcHOBHbBIE MCTOJbl PCHICHUS COBOKyrIHOCTCfI IMOKa3aTCIbHBIX ypaBHeHHfI

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM JIOrapu(PMUUECKUX YpaBHEHHUM

OCHOBHBIE METO/Ibl peIIEHHUs] COBOKYITHOCTEH JOrapupMHUUECKUX ypaBHEHUI

Konumponvnasa paboma Ne7no meme «Cucmemsl payuoHaIbHblX, UPPAUUO-
HAIbHBLIX NOKA3AMEIbHBIX U J102aPUPMUULECKUX YPAGHEHUIL)

3agauu ¢ napamerpamu - 16 yacos

PanyoHaneHbIE ypaBHEHMS C MapaMeTpaMu

PanmoHannHBIC HCPAaBCHCTBA C NMapaMCTpaMun

PanyoHaneHbIE CUCTEMBI ¢ TapaMeTpaMu

HppanmoHanbHbIe ypaBHEHMS C TapaMeTpaMu

HppannoHaibHbl HEPAaBEHCTBA C MMapaMeTpaMu

HppanmoHaibHbIE CUCTEMBI C ITApaMeTpaMu

Iloka3zaTenbHbIC YpaBHCHU C IlTapaMCTpaM

IToka3aTenbHbIE HEPABEHCTBA C NapaMeTpaMHu

OO (N[OOI W|IN|F-

IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu




10

Jlorapudmuueckue ypaBHEHUs ¢ HapaMeTpamMu

11 JlorapudmMuueckre HEpaBeHCTBA C MapaMeTpaMu

12 Jlorapudmuueckue CUCTEMbI ¢ TapaMeTpamMu

13 Tpuronomerpruyeckue ypaBHeHHs ¢ TapaMeTpamMu

14 Tpuronomerpruyeckue HepaBeHCTBA C MapaMeTpaMu

15 TpuroHomeTpuyecKre CUCTEMBI C TapaMeTPAMU

16 Koumponvnas paboma Ne7no meme «3adauu ¢ napamempamu
IloBTOpeHue, 00001IeHNE, CUCTEeMATH3alMs 3HAHUT - 16 yacoB

1 ApudmeTrueckue onepanuu ¢ JeHCTBUTEIbHBIMHI YUCIaMU

2 Pemenne npoOGHO-paliiOHaNbHBIX YpaBHEHUN

3 DneMeHTapHOe HccieloBaHue U rpaduku QyHKIMMA

4 [Ipeo6pa3oBaHys YMCIOBBIX BBIPAKEHHM, COIEPIKAIINX CTENEHH H KOPHU

3) PemeHne nppanMoHaIbHBIX YPaBHEHUN

6 OCHOBHBIE METOBI PEIICHUS TTOKA3aTEIbHBIX YpaBHEHUN

7 Pemenne norapudmuueckux ypaBHeHHH

8 ITpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKESHUI

9 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUN

10 OT60p KOpHEI TPUTOHOMETPUUECKHUX ypaBHEHUN

11 Brruncienmne npou3BoIHbBIX AIEMEHTapHbIX (PyHKIUN

12 [IpyMeHeHne mpor3BOTHOMN K HCCIIeI0BAaHUIO (DYHKIIUU

13 [IpumeHeHne nHTerpaia JJisg HaX0XACHUS IJIOIAAeH IIOCKUX QUryp

14 Ilpomescymounan ammecmanun. Hmozoeaa konmponavnas paboma (Ne§)

15 AHanm3 pe3yabTaTOB KOHTPOJIBHOMN pabOThI

16 CucremaTu3anus 3HaHUH
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