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HHOACHUTEJBbHAA 3AIINCKA
HEJIN U3YYEHHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOTO aHAIN3a» SBISETCS OJHUM M3 HanOojee 3HAYMMBIX B IPO-
rpaMMe cTapiiei IIKOJbI, TOCKOJBKY, C OJIHON CTOPOHBI, OH 00ECIeUrnBaeT MHCTPYMEHTAIbHYIO 0a3y /Ui U3y-
YEHHUSI BCEX €CTECTBEHHOHAYYHBIX KYpPCOB, @ C IPYTrOil CTOPOHBI, (POPMHUPYET JIOTUUECKOE U a0CTPAKTHOE MBIIII-
JICHUE yYallluXcsl Ha ypOBHE, HEOOXOAUMOM il OCBOCHHsI HTHPOPMATHKHU, OOIIIECTBO3HAHUS, HCTOPUH, CIOBEC-
HOCTH U APYTUX JUCUMUIUIMH. B paMkax JaHHOTo Kypca ydalliuecs OBJIaJI€BAlOT YHHBEPCAIbHBIM SI3bIKOM CO-
BPEMEHHON HayKH, KOTOopas (OpMyJIUPYeT CBOM JIOCTHKEHUS B MaTEMaTHUECKOH opme.

Kypc anreOpsl 1 Hayaa MaTeMaTHYECKOTO aHAJIM3a 3aKJIabIBACT OCHOBY JJISl YCIICUIHOTO OBJIAJICHUS 3a-
KOHaMu (U3HUKH, XUMUU, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TEHCHIIMNA Pa3BUTHS SKOHOMHUKH U OOIIECTBEHHOM
KHU3HH, TO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO
UCIOJIb30BaTh MX JUIs AalibHEHIIero oOpa3oBaHMs U B MOBCEIHEBHOM kHU3HU. B Toxe Bpems oBianeHue abd-
CTPaKTHBIMHU M JIOTUYECKU CTPOTUMH KOHCTPYKIMSIMU aireOpbl 1 MaTeMaTHUECKOTO aHAJIN3a Pa3BUBACT yMe-
HUE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh UCTUHHOCTb, JI0Ka3bIBaTh YTBEPXKICHHS C MOMOUILIO MHIYK-
UM ¥ PacCyXJIaTh ACTYKTUBHO, HCIIOIB30BaTh 0000IIEHNE U KOHKPETU3ALUIO, a0CTparupoBaHue U aHAJIOTHIO,
(bopMuUpyeT KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xone usyuenus kypca «Anredpa v Hadajza MaTEMaTUYECKOTO aHAINW3a» y4YallUMecs MOJy4aroT HOBBIM
OMBIT PELICHUs MPUKIIAJHBIX 33J1a4, CAMOCTOSITEIbHOTO MOCTPOCHUSI MAaTEMaTHUYECKUX MOJIENIEH peanbHbIX CH-
Tyalui, HTHTEpIPETalnU MMOTYYEHHbIX PEIIEHUM, 3HAKOMSTCS C NMPUMEPAMU MATEMATUYECKUX 3aKOHOMEpPHO-
CTEH B IPUPOJE, HAYKE U UCKYCCTBE, C BHIIAIOIIMMUICST MAaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc ob6namaer 3HaunTENFHBIM BOCIIUTATEIBHBIM ITOTEHIIMAIOM, KOTOPBINA pean3yeTcs Kak uepe3 y4ueo-
HBIM MaTepuan, crocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHs, TaK U uepe3 cnenuduxy yueo-
HOM J1eATeNbHOCTH, TpeOyIoIIeld NPpOJOKUTEIbHOW KOHIEHTPAlMd BHUMaHM, CAaMOCTOSITEIbHOCTH, aKKypaT-
HOCTH ¥ OTBETCTBEHHOCTH 32 IOJIyYCHHBIH pe3yNbTarT.

B ocHoBe Meronuku oOyuyeHus ajireOpe M HayajlaM MaTeMaTHYECKOI'O aHaJIM3a JIEKUT IeATEIbHOCTHBIN
MIPUHIINI 00YyYEHUSI.

B cTpykTrype kypca «Anrebpa u Hauyajga MaTeMaTUYECKOr0 aHaIM3a» MOKHO BBIJICIUTDH CIEIYIOIINUE CO-
JepKaTelbHO-METOAMUECKUe JTUHUH: «Yucaa ¥ BeIYUCICHUD», «OYHKIIMN U TpaduKny», «YpaBHEHUS U Hepa-
BeHCTBa», «Hauanma maTemarnueckoro axanusay, «MHOXKeCTBa U JIOTMKa». Bce OCHOBHBIE COJllep)KaTeIbHO-
METOAMYECKHE TUHUM U3YyYalOTCsl Ha MPOTSHKEHUU JIBYX JIET 00y4eHMs B CTaplIeH IIKoJe, ECTECTBEHHO JA0MOJ-
HSA JApYT Apyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMAaMU U pas3aenaMu. MOXHO C YBEPEHHOCTBIO CKa3aTh,
YTO JIaHHBIN KypC SBJISETCS UHTETPaTUBHBIM, IOCKOJIbKY 00bEIUHSET B ce0e cojiepKaHNne HECKOIbKIX MaTeMa-
TUYECKUX JUCIUIUINH, TAKUX Kak aiaredpa, TPUTOHOMETpUS, MaTEMAaTUYECKUN aHallUu3, TEOPUSI MHOXKECTB, Ma-
TemaTuyeckas Jioruka u Jip. [To Mepe Toro, kak ydamuecs: oBJafieBatoT BcE€ Ooiee NIMPOKUM MAaTeMaTHYECKUM
anmnapaToM, Y HUX IOCJIEIO0BATEIbHO (OPMHUPYETCS U COBEPLICHCTBYETCS YMEHHUE CTPOUTh MaTeMaTHUECKYIO
MOJIENb PEAJIBHOM CUTyallld, IPUMEHSTh 3HAaHUS, [TOJIyYEHHBIE IIPU U3YUYEHUU Kypca, IS PEIIEHUsI CaMOCTOs-
TEeNbHO CHOPMYITUPOBAHHON MaTEeMAaTUUECKOM 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTtenbHO-MeToANYecKas JIMHUSA «HUKcaa U BBIYMCIEHUS» 3aBepliaeT (OpMHUPOBaHUE HABBIKOB HC-
M0JIb30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOPOe ObLJIO HayaTo B OCHOBHOM IKoje. B crapieil mkone ocoboe
BHUMaHHMeE ynensiercss (GOpMUPOBAHHUIO HABBIKOB PALIMOHAIBHBIX BHIYMCICHUH, BKIIOYAIOIIMX B CE0s1 UCMOIb30-
BaHUE PA3JIMYHBIX (OPM 3allMCH YMCIIA, YMEHHUE JIeNaTh MPUKUIKY, BBIIOIHATh NPUOIMKEHHBIE BHIYUCIICHMUS,
OLIEHUBATh YMCIIOBBIE BHIPAXKEHUS, pa0OTaTh ¢ MAaTEMAaTUYECKUMHU KOHCTAaHTaMU. 3HAKOMbIE YYalllUMCsl MHOKe-
CTBa HATYpPaJbHBIX, IIEJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX YHCEN JIOMOIHIIOTCS MHOXKECTBOM KOMILJIEKC-
HBIX YHcel. B Kax1oM U3 3TUX MHOXKECTB pacCMaTpUBAIOTCS CBOMCTBEHHBIE €My crelu(pUUecKue 3a1aun U
oTiepaliu: JejeHNe Hallelo, ONepUpPOBaHUE OCTATKAMU Ha MHOKECTBE LIEJIbIX YHCEN; 0COObIE CBOMCTBA paluo-
HAJIBHBIX U UPpAlMOHANBHBIX YMCeN; apupMeTHIecKre ONepaliy, a TakkKe M3BJICUCHHE KOPHsS HAaTypalbHOM
CTETIEHH Ha MHOXKECTBE KOMIUIEKCHBIX 4Hcel. brarogaps nmociaenoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIONb3Y-
€MBIX YHCeNl M 3HAKOMCTBY C BO3MOXKHOCTSIMU MX NMPUMEHEHUs ISl pelleHus pa3InyHbIX 33134 GopMUpyercs
MIpe/ICTaBJICHNE O €JMHCTBE MaTEMaTUKU KaK HayKd U €€ poJii B TIOCTPOEHUHU MOJENEeN peaJbHOro Mupa; IIu-
POKO HCIONIB3YIOTCSL 00001IeHNE ¥ KOHKPETU3AIIS.

Jlunns «YpaBHEHUS] M HEPABEHCTBA» peaIN3yeTcs Ha MPOTSKEHUH BCEro oOy4yeHHs B CTapllell IKoJe,
IIOCKOJIBKY B Kax/10M paszzeie [Iporpammsl IpeaycCMOTPEHO pelIeHHe COOTBETCTBYIOIMX 3a1a4d. B pesynbrare
y4aliecs: OBJIa/IeBalOT Pa3IMYHBIMU METOJAMU PELICHUS] pallMOHAIBHBIX, HPPALMOHANIBHBIX, IOKA3aTEIbHBIX,



norapu(MUYECKUX U TPUTOHOMETPHUECKUX YPAaBHEHUU, HEPABEHCTB M CUCTEM, a TAKXKE 3ajad, COAEpKAIIuX
napameTpsl. [lonydeHHbIe YMEHUS MIUPOKO MCHONB3YIOTCS MPH UCCIEAOBAHUM (PYHKIMHA C MOMOIIBIO MPOU3-
BOJHOM, MPH PELICHUHN TMPUKIATHBIX 33/1a4d U 33/1ad Ha HAXOXJACHHE HAMOONBIINX M HAMMEHBIIUX 3HAYCHHMA
byukun. Jlannas coaeprkaTesibHas JMHUS BKIIOYAET B ce0s Takke (OpMUPOBAHUE YMEHHM BBIMIOJIHATH pacué-
THI TI0 (hopMyIiamM, mpeoOpa3oBaHUs PAIMOHATBHBIX, HPPAIIMOHATBLHBIX U TPUTOHOMETPUICCKUX BBIPAKCHHIM, a
TaK)Xe BBIPAKEHUI, COJIEpKAIINX CTEIeHU U JIorapudMmsbl. biarogaps uydeHuio anredpandeckoro Marepuasia
MIPOMCXOIUT JajbHEHIIee pa3BUTHE AITOPUTMUIECKOTO H aOCTPAKTHOTO MBIIIICHUS YIalIuXcs, HOPMHPYIOTCS
HAaBBbIKU JIEAYKTUBHBIX PacCy>KIEHHUI, pabOThl C CHMBOJIIBHBIMU (hOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJC PAaBEHCTB M HEpaBEHCTB. AireOpa mpesyiaraet 3(h(QEeKTUBHBIC HHCTPYMEHTHI JJIsL pellie-
HUS MPAKTUYECKUX M €CTECTBEHHOHAYYHBIX 3aJ]1a4, HATJISIIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak s3bIKa
HayKHU.

CopepxarenbHo-MeTouYecKast TUHUS «OYHKINU U TpadUK» TECHO MEeperieTaeTcs ¢ JpPYrUMHU JIMHUS-
MU Kypca, IOCKOJIbKY B KAKOM-TO CMBICJE 3a/1aéT IOCIIEN0BaTENbHOCTh U3yueHusl Marepuana. M3ydenue cre-
MIEHHOM, MOKa3aTeIbHOU, JOrapuMUIECKON U TPUTOHOMETPUUECKUX (DYHKUUN, UX CBOHCTB U IpauKoOB, UC-
MoJIb30BaHue (DYHKIIUHN IS PENICHUS 3a/1a4 U3 JIPYTHX YUeOHBIX IPEIMETOB H PEATbHOMN KU3HU TECHO CBSI3aHO
KaK C MaTeMaTU4YEeCKUM aHaJIM30M, TaK U C pelIeHHEeM ypaBHeHUN U HepaBeHCTB. [Ipu sTom Gomnbiioe BHUMaHUE
yaensiercs GOPMHUPOBAHUIO YMEHHUS BBIpAXXATh (OPMYJIAMU 3aBUCHMOCTH MEXKIY Pa3IMUYHBIMH BEITHYUHAMH,
UCCIIeIOBATh MOMyuYeHHbIe (PYHKIIMH, CTPOUTH UX rpaduku. Martepuan 3Tod coaepKaTeabHOM JIMHUN HallelIeH
Ha pa3BUTHE YMEHHI U HABBIKOB, MO3BOJISIONIMX BBIPAXXATh 3aBUCMMOCTH MEX]Y BEIIMUYMHAMH B PA3TUYHON
dbopMe: aHANUTUYECKOM, TpaduyecKoil u cioBecHOl. Ero nsydenue crnocoOCTBYeT pa3BUTHUIO arOPUTMUYECKO-
T'0 MBIIIUICHUS], CTIOCOOHOCTU K 000OIIEHNIO M KOHKPETU3AIIUH, UCTIOIH30BAHUIO aHAJIOTHIA.

ConepxarenpHas nuHuS «Havana maTemMaTH4ecKOro aHajin3a» MO3BOJISET CYIIECTBEHHO pPACIIUPUTH
Kpyr' Kak MaTeMaTUYeCKUX, TaK M MPHUKJIAJHBIX 3a/1ay, JOCTYIHBIX IIKOJbHUKAM, TaK KaK Yy HHUX MOSBISICTCS
BO3MOYXHOCTH CTPOUTH TPapUKU CIOKHBIX (YHKIIHH, ONpEeaesTh UX HauOONbIINe U HAMMEHbIIINE 3HAYCHHUS,
BBIYHCIIATH TUIOMIAIU GUTYP B O0BEMBI TEll, HAXOAUTh CKOPOCTH U YCKOpPEHUs mporeccoB. [laHHast comepixa-
TeJbHAas JTUHHS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENel peaibHbIX CUTYaIUH,
MO3BOJISIET HAXOAUTH HAWJIyUIlllee PEIICHUE B MPUKIAJHBIX, B TOM YHCJIE COIMATbHO-IDKOHOMUYECKHUX, 3a/1adax.
3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYE€CKOr0 aHalIHM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (opMallbHO-
JIOTUYECKOTO U KPEATUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHHUI pacro3HaBaTh MPOSBICHHS 3aKOHOB Mate-
MaTHKHU B HAayKe, TEXHUKE U UCKYCCTBE. YUalluecs y3HAIOT O BBLAAIOLIUXCS pe3yibTaTaX, MOJYYEHHBIX B X0JI€
Pa3BUTHUS MaTEMaTHUKHU KaK HayKH, U 00 UX aBTOPaX.

CopepxarenpHo-MeTOonMYecKass NTuHUS «MHOXECTBa M JIOTHKa» BKIIOYAET B CeOsl AIEMEHTHl TeOpuu
MHOXECTB U MaTEMaTUYECKON JIOTUKH. TeOpeTUKO-MHOKECTBEHHBIC MPEACTABICHHUSI TPOHU3BIBAIOT BECh KYpC
IIKOJILHOM MaTeMaTHUKH U MpeAsiaraloT Hanboliee YHUBEPCATbHBIN S3bIK, OOBEAUHSIIONINI BCE pa3/eibl MaTe-
MAaTHKH U €€ MPUIIOKECHHM, OHU CBSI3bIBAIOT PA3HBIE MATEMATUUYECKHUE TUCIUILIMHBI U UX MPUIIOKEHUS B €IMHOE
uenoe. [loaroMmy BakHO JaTh BO3MOKHOCTh IIKOJBHUKY NOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN S3BIK COBpE-
MEHHOW MAaTeMaTHK{ U MCTIOJIb30BaTh €ro JJIsl BBIPAKEHUSI CBOUX MBICIEH. J[pyruM BaKHBIM MIPU3HAKOM MaTe-
MaTUK{ KaK HayKH CleAyeT MpHU3HATh CBOMCTBEHHYIO € CTPOTOCTh OOOCHOBAHUMN U ClEIOBaHUE OINpeneicH-
HBIM TIpaBUJIaM MTOCTPOEHUS J10Ka3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAMU MaTeMaTUYECKOU JIOTMKH CITIOCOOCTBY-
€T Pa3BUTHIO JIOTUYECKOTO MBIIIJIEHUS YYallIUXCs, O3BOJISIET UM CTPOUTH CBOM PACCy’KJIEHHUsI HAa OCHOBE JIOTHU-
YECKUX MPaBuil, POPMHUPYET HABBIKM KPUTHUECKOTO MBIIILJICHHUS.

B xypce «Anrebpa u Hadalia MaTeMaTHYECKOTO aHAINM3ay MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MO-
NETMPOBAHUSI, KOTOPHIE MTPU3BAHBI CIOCOOCTBOBATH ()OPMHUPOBAHUIO HABBIKOB MTOCTPOEHUS MOJIEIIEH pealbHBIX
CUTYaIUH, UCCIIEIOBaHMs ATUX MOJIENel C TOMOIIBIO amnmapara alreOpsl 1 MaTeMaTHYEeCKOTO aHallnu3a, HHTep-
MIPETAIUH TTOTYYEHHBIX Pe3ynbTaTOB. Takue 3aaHus BIUIETEHBI B KK/IbIN U3 pasnenoB [Iporpammebl, mOCKOIb-
Ky BECh MaTepHall Kypca IIUPOKO UCIOJIB3YETCs IS PelIeHUs MPUKIAIHbIX 3a1a4. [Ipu pemeHuu peaibHbIX
MPaKTUYECKHUX 3aJad y4daluecsl pa3BUBAIOT HAOII0aTeIbHOCTh, YMEHHE HAXOJAUTh 3aKOHOMEPHOCTH, adCTpa-
THUPOBATHCS, UCIOIH30BATh AHAJIOTHIO, 0000IIaTh U KOHKPETH3UPOBATh MpodiieMy. JlesTenbHOCTh o PopMu-
POBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 3a7]a4 OPTaHU3YETCs B MPOIIECCe U3YUCHUS BCEX TEM Kypca «Anred-
pa ¥ Havajla MaTEMaTUYECKOro aHaIIu3a.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIJIAHE
Cormacno yueOnoMy 1iany B 10 —11 kimaccax usyuyaercs ydeOHbIN Kype «Anrebpa U Hadajga MaTeMaTH-
YEeCKOT0 aHan3a», KOTOPHIN BKIFOUAeT B ceOs CIeAyIOIIIe OCHOBHBIC pa3Aelibl coaepxkanus: «Uucna u BeIUuC-



JeHUs», «YpaBHEHUS U HepaBeHCTBay, «DyHKIUMN U rpaduxmn», «Hayama MaTematnyeckoro ananusa», «MHO-
’KECTBA U JIOTHKa.

B VYuebHOM 1u1aHe Ha u3y4deHHE YriayOsE€HHOro Kypca anreOpbl M Hadal MaTeMaTHYECKOro aHaiu3a B
10—11 knaccax oTBOaUTCA HE MEeHee 4 y4eOHBIX YacOB B HEJIENIO B TEUEHUE KaXJI0T0 rojia 00yueHus, BCEro 3a
1Ba roja o0ydeHus — He menee 280 y4eOHBIX YacoB.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O IIPEAMETA «AJITEBPA U HAYA-
JIA MATEMATHYECKOI'O AHAJIN3A»

OcBoenue yuebHOro npeamera «Anredpa U Hayalla MaTeMaTUYECKOTO aHAU3a» JIOJDKHO 00ecreuynBaTh
JOCTH)KEHHE Ha YPOBHE CPEIHEr0 OOIIEro 0O0pa3oBaHMs CICAYIONIMX JTUYHOCTHBIX, METANPEIMETHBIX U Mpe-
METHBIX 00Pa30BaTEIbHBIX PE3YyIbTATOB:

JIMYHOCTHBIE PE3YJbTATbI

JlnuHOCTHBIE pe3ybTaThl OCBOCHUS MPOTrpaMMbl yueOHOro rpeaMera «MaTeMaTHKa» XapaKTepUu3yTCs:

I'paxxiaHckoe BOCTIUTaHUE:!

c(OPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIMHM O0YYaromIerocsi Kak akTUBHOT'O M OTBETCTBEHHOTO WJIEHA
POCCHIICKOTO OOIIEeCTBa, MPEICTaBICHUEM O MAaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SIBJICHUH, MPOIEAYp T'PaxkaaHCKOro olmiecTBa (BbIOOPHI, OMPOCH U Tp.), YMEHHEM B3aUMOJIEHCTBO-
BaTh C COUMAIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIUSAMU U HA3HAUECHUEM.

[laTproTHYecKkoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCUICKON TPaXXTaHCKOW MACHTUYHOCTH, YBOKEHUS K MPOLIUIOMY U HACTOSIIEMY
POCCHUHCKON MaTeMaTUKU, IIEHHOCTHBIM OTHOIIEHHUEM K JOCTHXKEHUSIM POCCHMCKMX MAaTeMAaTUKOB U POCCHIA-
CKOM MaTeMaTHYECKOW IIKOJIBI, K MCIIOJIb30BAaHUIO ATHX JTOCTHKEHUH B APYIMX HAayKaX, TEXHOJIOTHUAX, chepax
HSKOHOMUKH.

JLlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

OCO3HAHHEM JIYXOBHBIX LIEHHOCTEH POCCHIICKOro Hapoza; chOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HA-
HUSl, 3TUYECKOrO NOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHUNW HAYKU M JEeSITeNIbHO-
CTBIO Y4EHOI0; OCO3HAHHEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYHUBOIO OYIYyIIETO.

DcTeTHYecKOe BOCIUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOYasi 3CTETUKY MaTeMaTUYeCKUX 3aKOHOMEpPHOCTEH, 00BEKTOB,
3aJla4, peleHul, pacCy ACHU; BOCOPUUMYUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM pa3IMYHbIX BUJOB HUCKYC-
CTBA.

PU3NYECKOE BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHUS MPUMEHATh MaTeMaTHYeCKUe 3HaHUs B MHTEpecax 3/I0pOBOro M Oesorac-
HOro o0pa3a >KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO (340pOBOE MUTaHUE, COATaHCHUPOBAH-
HBIA PEKUM 3aHATUH U OTIBIXA, PETYIsIpHas GU3NUECcKasi aKTUBHOCT); (PM3MUECKOTO COBEPIICHCTBOBAHUS MIPU
3aHATUSIX CIOPTUBHO-0370POBUTEIBHON JESATENBHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPY/Y, OCO3HAHUEM LIEHHOCTH TPYIOJIIOOUS; MHTEPECOM K pazInyHbIM cdepam mpodec-
CHOHAJILHOW JEATeNbHOCTH, CBSI3aHHBIM C MaTeMaTHUKOW U €€ MPUIIOKEHUSIMHU, YMEHHEM COBEpILIaTh OCO3HAH-
HBIM BbIOOp Oyaymiei mpodeccuu U peanr3oBbIBaTh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI; TOTOBHOCTBIO U CIO-
COOHOCTBIO K MaTeMaTH4eCKOMYy OOpa30BaHMIO M CaMOOOpPa30BaHHUIO Ha MPOTSKEHUM BCEH >KU3HU; TOTOBHO-
CTBIO K aKTUBHOMY YYaCTHIO B PEILIEHUH MPAKTUYECKUX 3a/1a4 MAaTEMaTHYE€CKOW HaIlPaBJIEHHOCTH.

OKOJI0rM4ecKoe BOCIIUTAHUE:!

c(OPMUPOBAHHOCTBIO 3KOJOTUYECKOW KYJIbTYpbl, MOHUMAHUEM BIIUSHUSA COLIMAIHLHO-3KOHOMHYECKUX
MIPOIIECCOB HA COCTOSIHME MPUPOJIHON M COLMANBHOM Cpefibl, 0CO3HAHUEM TIJI00aTBbHOIO XapaKTepa dKOJoruye-
CKUX MpoO0jeM; OpUeHTalMell Ha TPUMEHEHNEe MaTeMaTHYeCKUX 3HAHUN JJIsl pelleHus 3a/1a4 B 00JacTH OKpY-
JKaroIley cpelibl, JIaHUPOBAHUS MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIEICTBHUH JIJIs1 OKPY’KAIOLIEN CPEbI.

IleHHOCTH HAyYHOTO MMO3HAHUS:

Cc(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU H
OOIIECTBEHHON MPaKTUKU, MOHUMAaHUEM MaTeMaTH4YeCKOW HayKdh Kak c(epbl UelIOBEYECKOH NedaTeIbHOCTH,
ATArNoB €€ pa3BUTHS M 3HAUMMOCTHU JUIS PAa3BUTHUS LIMBUIM3ALMHI; OBJIAJCHUEM S3BIKOM MaTeMaTHKU U MaTeMa-
TUYECKOM KYNbTYpPOH Kak CpPe/ICTBOM IO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIIATH MPOEKTHYIO U HCCIIEI0Ba-
TEJBCKYIO 1€ATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.




METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3ybTaThl OCBOSHHUS MPOTpaMMbI y4eOHOTo mpeaMera «MaTemaThukay XapaKTepH-
3YIOTCSl OBIIQJICHUEM VHUBEPCATbHbIMU NOZHABAMETbHBIMU OeliCUAMU, YHUBEPCATbHbIMU KOMMYHUKAMUG-
HbIMU OelticmBUSAMU, VHUBEPCATIbHLIMU PeZYIAMUBHBIMU OelCMBUSIMU.

1) Vhusepcanvnvle noznasamenwvhuwie oeiicmsus, obecneuusaiom Gopmuposanue 6a306biX KOCHUMUBHBIX
npoyeccos obyuarouuxcs (0ceoenue mMemooo8 NO3HAHUS OKPYICAIOUE20 MUPQA, NPUMEHEHUE JI02UYECKUX, UC-
C1e006amenbCKUX onepayuil, ymeHutl pabomams ¢ uHgpopmayuetl).

bazoBble JOruYecKue ACHCTBUS:

® BBISBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB, IMOHATHHA, OTHO-
IICHU MEXIY TOHATUAMU; (DOPMYITHPOBATH OMPEICICHUS MMOHSITHI; YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK
KJ1accu(PUKaIMKU, OCHOBAHUS JIsl 000OIIECHUS U CPAaBHEHHUSI, KPUTEPUHU ITPOBOIMMOTO aHAJIN34;

® BOCIIPUHUMATh, (POPMYIHUPOBATH U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIC U OTPUIIATEIIbHEIE,
eAMHUYHBIC, YACTHBIC U 00IINE; YCIIOBHBIC;

® BBIIBIIATh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M NPOTHBOpeuMsi B (hakTaxX, JAHHBIX,
HAOIIIOICHUSX U YTBEPKACHUSX; TIPEIaraTh KPUTEPUH JIJIsl BBISIBIICHUSI 3aKOHOMEPHOCTEH 1 TIPOTUBOPEHUHIA;

& J1eJaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U WHIYKTUBHBIX YMO3AKITIOUCHUH,
YMO3aKJIIOUEHUH IO aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIEHUH (TMpsSMbIe U OT IPOTHUB-
HOTO0), BBICTPAMBATh APTyMEHTAIUIO, MPUBOJHUTH MPUMEPHl U KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHEBIC
CYXJCHHS U BHIBOJIBI;

e BbHIOMpaTh CIOCO0 perieHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIlICHUs, BEHIOUpATh
Han0oJIee MOAXOIAIIUHN C YIETOM CAMOCTOSATEIHHO BBIICIICHHBIX KPUTEPHUCR).

ba3oBble HcClIeI0BaTEILCKUE NCHCTBUS:

® UCIOJIB30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUNA WHCTPYMEHT MO3HAHUSA; (POPMYIHPOBATH BOMPOCHL,
buKcHpyOIIKEe TPOTHBOPEYHE, POOJIeMy, yCTaHABIUBAThL HCKOMOE M JJaHHOE, (JOPMUPOBATH THIIOTE3Y, apry-
MEHTHUPOBATH CBOIO MMO3HIINIO, MHEHUE;

® IIPOBOAMTH CAMOCTOSITENIbHO CILUIAHUPOBAHHBIM AKCIEPUMEHT, MCCIEAOBaHUE MO YCTAaHOBJICHUIO OCO-
OCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBJICHHS, MPOIECCA, BBIIBICHUIO 3aBHCHMOCTEH MEXIy OOBEKTaMH,
SIBJICHUSIMH, TIPOIIECCAMU;

® caMOCTOSTENbHO (OPMYIHUPOBATh 0OOOIIEHUS U BHIBOJIBI IO PE3yJbTaTaM MPOBEICHHOTO HAOMIOACHNUS,
UCCIIeTOBAHMSI, OIIEHUBATh IOCTOBEPHOCTh MOMYYEHHBIX PE3YyIbTaTOB, BHIBOJOB U 0000IIIEHU;

® IIPOTHO3HPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIABUTAThH MPEATONIOKEHHS O €r0 Pa3BUTUU
B HOBBIX YCJIOBHSIX.

Pabora ¢ nHbopManmeii:

® BBIIBISITH AePUIHUTH UH(GOPMALIUU, TAHHBIX, HEOOXOIUMBIX Ui OTBETAa Ha BOMPOC M AJIS PEUICHHS
3a/1a4M;

¢ BEIOMpaATh HHPOPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHATH3UPOBAThH, CHCTEMATU3UPOBATh U WH-
TepHpPeTUPOBaTh HHPOPMAIUIO PA3TMUHBIX BUAOB U (OPM MPEICTABICHHUS,

® CTPYKTYypUpOBaTh WH(OpMALINIO, IPEACTABIATH €€ B pa3NUYHbIX (opMax, WILTIOCTPUPOBATH Tpaduye-
CKH;

® OIICHMBATH HAJEKHOCTH HH(POPMAIIHH ITO CAMOCTOSATEIHHO CHOPMYITHPOBAHHBIM KPUTECPHUSIM.

2) Vnusepcanvrvle KOMMYyHUKamMugHble 0eticmeust, 00ecnevuusarom chopmuposaHHoCms COYUAIbHbLX
HABLIKOB 00Y4AIOUUXCSL.

OOmenue:

® BOCHPUHUMAThH U (GOPMYIUPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBUSMU U LIENSAMU OOIIEHUS; SICHO,
TOYHO, FpaMOTHO BI)Ipa)KaTB CBOIO TO‘-IKy 3peHI/ISI B YCTHI)IX " MHCBbMCHHBIX TEKCTAaX, JaBaTh ITOACHCHUS 110 XO}Iy
pelieHus 3a1a4i, KOMMEHTUPOBATh MOTYyYEHHBIN PEe3ybTaT;

® B X0JIe 0OCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY O0OCYXAaeMON TeMbl, MPOOIEMBI, perraeMon 3a-
Ja4dH, BBICKA3bIBaTh UACH, HAIICJIICHHBIC HA ITOMCK peH_IeHI/IH; COIIOCTABJIATHL CBOH CY)K)IGHHSI C CY)K}IeHI/IfIMI/I )Ipy-
TMX YYaCTHHKOB JIMANOra, OOHAPYKUBATh Pa3IU4Me U CXOJCTBO MO3HIIMIA, B KOPpEeKTHOH (popme hopmymnupo-
BaTh Pa3HOIIIACHS, CBOM BO3PAXKCHHS;

® TIPEIICTABIISTH PE3YJIbTATHI PEIICHUS 33JIa4H, SKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOSKTa; CAMOCTOSTEIIEHO
BBIOMpaTh popMaT BBICTYIUICHUS C YIETOM 3a7a4 MPEe3eHTAIUU U OCOOCHHOCTEH ayIuTOPHUH.



CoTpyIHHYECTBO:

® IOHMMATh M HCIIOJIb30BATh MPEHMYIIECTBA KOMAHAHOW M WHIAMBUAYAIBHON pabOTHI MPH PEIICHUU
y4eOHBIX 3aJa4; IPUHUMAThH IIeJIb COBMECTHOU JEATEIHLHOCTH, IJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM pado-
TBI, paCIIPEENIATh BUABI Pa0OT, TOTOBAapUBATHCS, 00CYKIaTh MPOIIECC U Pe3yabTaT paboThl; 00001IaTh MHEHUS
HECKOJIbKUX JIFOJIEH;

® y4acTBOBaTh B IPYMIOBBIX (opMax paboTel (00CYyXIAeHHs, 0OMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbD) H
T.I1.); BBIMTOJHSTH CBOIO YacTh pabOThI U KOOPAMHUPOBATH CBOU JICUCTBUS C APYTMMH YJICHAMHU KOMAaHJIbI; OIle-
HUBATh KaYeCTBO CBOETO BKJIAJa B OOIIMK MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3au-
MOJICUCTBUSL.

3) Vhusepcanvhvle pecynamuesnvle oelicmeusi, obecneuusaom Gopmuposanue cmMvlClo8biX YCMAHOBOK

U HCUBHEHHBIX HABLIKOB TUYHOCTIU.

Camoopranm3anus:

® COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 3aaud, BBIOUPATh CIIOCOO PEIICHUs C YIETOM MMECIOIIMXCS pe-
CYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH BAPHUAHTHI PEHICHUH C yuETOM
HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb:

® BJIAJICTh HABBIKAMHU HO3H3B8,T€J'II)HOI>1 pe(l)JIGKCI/II/I KaK OCO3HaHHUA COBepHIaeMBIX HeﬁCTBHﬁ U MBICJIN-
TEJIBHBIX MPOIIECCOB, UX PE3YJIbTATOB; BIIAJETh CIIOCOOAMHU CaMOIIPOBEPKU, CAMOKOHTPOJIS TPoIiecca U pe3yib-
Tara pCHIeHI/Iﬂ MaTeMaTI/I‘ICCKOﬁ 3aJda4du,;

® [IPEIBUACTb TPYIHOCTH, KOTOPBIC MOT'YT BO3HUKHYTH IIpU PCIICHUU 3a1a4M, BHOCUTb KOPPEKTUBBLI B
JeSTEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OINIHOOK, BBISIBICHHBIX TPYIHOCTEH;

® OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH M YCIOBHSIM, OOBSCHATH MIPUYMHBI JOCTHKCHUSI UM HEJI0-
CTH)KEHUS PE3yJIbTaTOB JESATENIbHOCTH, HAXOAUTh OIINUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbHI

10 kaxace
‘Incna M BBIYUCJ/ICHUA

e (CB00OAHO OMEpPUPOBATh MOHATHIMH: PAlHOHATBHOE YUCIIO, OECKOHEUHasl IepruoandecKkas ApoOb, mpo-
LIEHTBI;, UPPAUMOHAIIBHOE YHCIIO; MHOXKECTBA PAlMOHAIBHBIX M JEHCTBUTEIbHBIX YHCEI; MOAYJb JCH-
CTBUTEJIBHOI'O YHCIIA.

e [IpumeHsaTh ApoOU U MPOLIEHTHI AJS PEIIeHUs MPHUKIAIHBIX 33/1a4 U3 Pa3IMYHbIX OTpacieil 3HaHUM U
peanbHOM KU3HH.

e [lpumenHsTs NMpUOIMKEHHBIE BHIYUCICHUS, PABUIA OKPYTJICHUS, TPUKUJIKY U OIEHKY pe3yibTaTa BbI-
YHUCIICHUH.

e (CB00OAHO OMEpUPOBATh MOHATHEM: CTEIIEHb C IEJIBIM MMOKa3aTeIeM; NCIOIb30BaTh MOAXOASIIYI0 (op-

MY 3aIlMCU JECUCTBUTEIBHBIX YUCEI IS PEILICHUS TPAKTUYECKUX 3a7a4 U IPEACTABICHHS JaHHBIX.

CB00OIHO OnIEpUPOBATH MOHATHEM: apU(METHIECKHII KOPEHb HATypaIbHOU CTETICHH.

CB00OIHO ONIEpUPOBATH MOHATHEM: CTENEHB C PAI[MOHATILHBIM MTOKA3aTEIEM.

CB00OHO ONEpUPOBATH MOHATHIMHU: JIOTAPU(M UUCIIA; TECATUIHBIE U HATypaIbHbBIE TOTapHU(PMBIL.

CB00OHO ONIEpUPOBATH MOHATHIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC YHUCIOBOTO apryMEeHTa.

OnepupoBaTh NOHATUSIMU: APKCUHYC, APKKOCUHYC U apPKTAHT€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

e (CB00OAHO ONMEPUPOBATH MOHATUAMHU: TOXKJIECTBO, ypaBHEHHUE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHUS
" YPaBHCHUA-CICACTBUA; PABHOCUJIBHBIC HCPABCHCTBA.

e [IpumeHATH pa3iuyHble METOJBI PEIICHUS PAllMOHATIBHBIX U IPOOHO-pAIIMOHATIBLHBIX YpaBHEHUI; Mpu-
MEHATb METOJ{ UHTEPBAJIOB [l PEILICHUS HEPABEHCTB.

e (CB000AHO onepupoOBaTh NOHATHUSAMH: MHOTOWIEH OT OJHOW NMEPEeMEHHO; MHOTOWIEH C IeNbIMU KO3(-
CbI/IHI/IeHTaMI/I, KOpHH MHOIo4Ji€Ha, NpUMCHATH ACJICHUC MHOTI'OYJICHA HAa MHOI'OYJICH C OCTAaTKOM, TCO-
peMy besy u Teopemy Buera nis pelienus 3anad.



CB00OHO OmMepupoBaTh MOHATUAMU: CUCTEMA JMHEHHBIX YpAaBHEHUU, MaTpUIla, ONPEIEIUTEIh MATPH-
1Bl 2 X 2 ¥ €ro reOMETPUUYECKUM CMBICIT; UCTIOIb30BATh CBOMCTBA OMpenenuTens 2 X 2 i BRIYUCICHUS
€ro 3HaY€HHUsI, IPUMEHSTh ONPEACIIUTEINN ISl PELICHUSI CUCTEMBbI JINHEWHBIX YPABHEHU; MOJIEIUPOBATH
peanbHbIE CUTYAI[UU C MTOMOIIbIO CUCTEMBbI JMHEUHBIX YpaBHEHUH, UCCIIEIOBATh TOCTPOCHHBIE MOCIIN
C IOMOLIBIO MAaTPUIL U ONPEIETUTENEH, UHTEPIIPETUPOBATH ITOJTYyYEHHBIN pPe3yJIbTar.

Hcnonb30BaTh CBOMCTBA NEUCTBUI C KOPHIMH JIJIsI TPeoOpa30BaHMsI BRIPAKEHUH.

BrimonHsaTs mpeoOpa3oBaHus YUCIOBBIX BBIPAKCHUM, COJACPKAIIUX CTEIIEHU C PallOHATBHBIM MOKa3a-
TEJIEM.

Hcnonb3oBath cBOICTBa Torapu@MoB I MPpeoOpa3z0oBaHUsl JOTapU(PMUUECKUX BbIPAKECHUH.

CB00OIHO onepupoBaTh MOHATUSAMU: UppallOHANbHbIE, TIOKa3aTelIbHbIE U JorapudMuueckue ypaBHe-
HUS; HAXOJUTh UX PEIICHUS C MTOMOIIBIO PABHOCUJIBHBIX MEPEXO00B HIIM OCYILIECTBIISASI POBEPKY KOP-
HEW.

[IpuMeHsITh OCHOBHBIE TPUTOHOMETpUYECKUE (GOPMYIbl Uil MPeoOpa3oBaHUsl TPUTOHOMETPHUUECKHUX
BBIPaKCHUM.

CB0O0OHO OTIEpUPOBATH OHATHEM: TPUTOHOMETPUIECKOE ypaBHEHUE; MPUMEHATh HEOOX0aUMBbIe (Hop-
MYJIbI JJIS1 pEUIEHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM.

MonenupoBaTh pealnbHble CUTYallMH Ha S3bIKE anreOpbl, COCTABIATh BBIPAXKEHUS, ypaBHEHUS, HEPABEH-
CTBa IO YCJIOBHIO 3aJ]auu, UCCIEA0BATh MOCTPOCHHBIE MOJIENN C HCIIOIb30BAaHUEM allllapara aireopsol.

DOyHkuuH U rpaguku

CB00OHO ONIEPUPOBATH MOHATHIMHU: (PYHKIIHS, CIIOCOOBI 3a1aHus (DYHKIIMK; B3aMMHO OOpaTHBIE (PYyHK-
LU, KOMITO3UIMS (PYHKLUH; rpaduK (yHKIMH; BBIIOIHATH 3JIEMEHTapHbIe peo0pa3oBaHus IpapuKoB
GyHKIHH.

CB00OOMHO ONEpHPOBATH MOHATUSAMHU: 00JACTh OMpEACTICHUS W MHOXXECTBO 3HAUYECHUH (YHKIWHU, HYIH
(GYHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSHCTBA.

CB00O/HO ONEpUPOBATH MOHATUSAMU: YETHBIE U HEYETHBIE (DYHKIUH, MEepUOJUUEcKUe (YHKLINHU, IPO-
MEXYTKH MOHOTOHHOCTH (DYHKIIMHM, MAKCUMYMbl I MHHUMYMBbI ()YHKIIMH, HANOOJIbIlIee U HAUMEHbIIIEE
3Ha4YeHHe (PYHKLIUHU Ha IPOMEXKYTKE.

CB000/IHO OIEepHUpOBaTh NOHATUAMM: CTENIEHHAs (PYHKIUS C HATYpalbHBIM M II€JIbIM [TOKa3aTeeM, rpa-
¢uKk creneHHON (QYHKIMM C HATYpaJlbHBIM U LEJIBIM IOKa3aTeleM; rpaduK KOpHS N-Oi CTENEeHH Kak
(GbyHKIMN 0OpaTHOM CTENEHM ¢ HATypaJIbHbIM MTOKA3aTEeIeM.

OnepupoBaTh MOHATHAMU: JIMHEWHas, KBaJpaTU4Has U JPOOHO-IMHEHHAs (YHKIUH; BBIIOIHATh 3JIe-
MEHTapHOE UCCIIEJOBAHUE U TOCTPOCHHUE UX IPaUKOB.

CB0OOHO omepupoBaTh MOHATUSAMU: MOKa3zaTeNbHAs M Jorapugmuueckas (QyHKIHH, UX CBOWCTBA U
rpaduKu; UCIIOJIb30BaTh UX IPpauKu IS pelIeHUs] ypaBHEHHH.

CB000/IHO OIEpPUPOBATH MOHATHAMU: TPUTOHOMETPHUECKAsT OKPY>KHOCTb, ONpE/IeIeHne TPUTOHOMETPH-
YEeCKUX (YHKILUH YUCIOBOTO apryMeHTa.

Hcnonb3oBatek rpaduku GyHKIUHM A MCCleA0BaHUS IPOIIECCOB M 3aBUCUMOCTEH NP PELIeHUH 3a/1a4
U3 IpYruX y4eOHBIX MPEIMETOB U pealbHON KU3HU; BHIpAXKaTh (OPMYyJIaMU 3aBUCUMOCTH MEX]y BEJIU-
YUHAMH.

Hauana MmaTeMaTH4eCKOro aHaJIU3a

CBoOoaHO omepupoBaTh MOHATHIMU: apuMeTHUecKass ¥ T€OMETpUYecKasl MpOrpeccusi, 0ECKOHEUHO
yOBIBarOIasi FeOMETpUYEcKasi MPOrPeccHst; JIMHEHHBINH U SKCIIOHEHIIMAIBHBIN POCT, (OpMyIa CIOKHBIX
MIPOLIEHTOB; UMETh MIPECTABIIEHUE O KOHCTAHTE €.

Hcnonb30BaTh Mporpeccuu Ajs peleHus pealbHbIX 3a/1a4 MPUKIIaJHOIO XapakTepa.

CB00OHO OmepupoBaTh MOHATUSAMU: MOCIEIOBATENILHOCTD, CIIOCOOBI 3a/laHus MOCJEI0BAaTEIbHOCTEMH,
MOHOTOHHBIE U OTPAaHUYEHHBIE N1OCIIEJOBATEILHOCTH; TOHUMATh OCHOBBI 3apOXKIECHNS MaTEMaTHYECKO-
ro aHaJIM3a KaK aHain3a 0ECKOHEYHO MaJIbIX.

CB0OOIHO omepupoBaTh MOHATHSMHU: HENpepbIBHbIE (YHKIMM; TOYKH paspbiBa rpaduka (yHKIUY;
aCUMIITOTHI rpaduka GyHKINH.

CB00OoHO omepupoBaTh MOHATHEM: (YHKIIMS, HETIPEphIBHAS HA OTpE3Ke; MPUMEHITh CBOWCTBA HEIpe-
PBIBHBIX (DYHKIUH [T peleHus 3aay.

CB000/1HO onepupoBaTh MOHATUSMU: TI€pBasi U BTOpasi MPOU3BOAHbIE (DYHKIMH, KacaTeabHast K rpaduKy

GbyHKIUH.



BbruncnsaTe Npou3BOAHBIE CYMMBI, IPOU3BEIEHUS, YACTHOIO M KOMIIO3MIIMU ABYX (YHKLIMIA; 3HAThH
MIPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIIHUH.
Hcnonb30BaTh reoMeTpUYeCKUil U PU3NYECKUI CMBICI TPOU3BOIHOM JIsl pEIICHUS 3a/1a4.

MHuo:xecTBa U JIOTHKA

CB00OHO ONIEpUPOBATH MOHATHIMH: MHOXECTBO, ONEpallMK HaJl MHOKECTBAMH.

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlrapaT JJisl ONMCAaHUs PEaJbHBIX IPOLIECCOB U SIBJICHMIA,
IIPU pELICHNN 33]a4 U3 IPYTUX y4EOHBIX [IPEIMETOB.

CB00OIHO OMEpPHPOBATH MOHATUAMU: ONpEACICHUE, TEOpEMa, YpaBHEHHE-CIIeICTBIE, CBOMCTBO Mare-
MaTHU4ECKOro 00bEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC YPAaBHEHUSI M HEPABEHCTBA.

11 kaacce
Yuciia 1 BBIYUCIEHUSA

CB00OIHO OmEepUpOBaTH MOHATUSAMU: HATYPAJIbHOE U LIEJI0€ YHCIIO0, MHOXKECTBA HATYypPaIbHBIX U IIENBIX
YHUCEeJT; UCIOJIb30BaTh pu3Haku aenuMoctu uensix uuces, HOJ u HOK wnatypansHbIX uncen ans pe-
LIEHUs 3a/1a4, IPUMEHATh aAIropuT™M EBKInaa.

CB000OIHO OnEpUPOBATh MOHSATUEM OCTaTKa MO MOYJIIO; 3alIUChIBAaTh HATYPAJIbHBIC YUCIIAa B PA3IMUHbIX
MO3ULIMOHHBIX CUCTEMaX CUUCIICHHUS.

CB00OIHO ONEpUpPOBaTH MOHATHAMH: KOMIUJIEKCHOE YMCIO U MHOXKECTBO KOMIUIEKCHBIX YHCEN; Mpej-
CTaBJIATh KOMILIEKCHBIC YMCIIa B AJITeOpanvdecKol U TPUTOHOMETPHYECKOH (hopMe, BHITIOIHSATE apudme-
TUYECKHUE OIepally ¢ HUMH U U300pakaTh Ha KOOPIUHATHON TIOCKOCTH.

YPaBHeHI/Iﬂ N HEPABCHCTBA

CB000IHO OTEpUPOBATH MOHATHIMH: HPPAMOHAIBHBIC, TOKa3aTeIbHbIE U JIorapu(MUIECKUEe HEpaBEH-
CTBa; HAXOJUTb UX PEIICHUS C TIOMOILBI0 PABHOCHIBHBIX IIEPEXOJI0B.

Ocy1iecTBiATh 0TOOP KOPHEN IPH peIIeHUN TPUTOHOMETPUYECKOTO YpaBHEHHUS.

CB00OHO omepupoBaTh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; NMPUMEHSATh HEOOXOIMMBbIE
(bopMyIIBI TS peTIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB.

CB000IHO OTMEpUPOBATH MOHATHAMH: CUCTEMAa M COBOKYITHOCTh YPaBHEHHH M HEPABEHCTB; PAaBHOCHIIb-
HBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSA; HAXOJUTh PEIICHUs CUCTEMBI U COBOKYITHOCTEH pallMOHAJIbHBIX,
MppaIMOHATbHBIX, TOKA3aTEIbHBIX U JIOTapU(MUYECKUX YPaBHEHUI 1 HEPABEHCTB.

Pemartp panmonansHble, HppalMOHATIbHBIE, TOKA3aTENbHbIE, TOTapU(PMUIECKUE U TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA, COAEPKAIINE MOIYJIA U ITapaMeTPBbI.

[TpumensTh rpaduyeckre MEeTObl AJIs pellieHUs] ypaBHEHHH U HEPABEHCTB, a TaKXKe 3a/ay C rapamer-
pamu.

MogenupoBaTh peabHble CUTYAIlMH Ha SI3bIKE aJreOphl, COCTABIATh BHIPAXKEHUS, YpaBHEHUs, HEPaBEeH-
CTBAa U UX CHUCTEMBI 110 YCJIOBHUIO 33J]a4l, UCCIIEI0BATh MOCTPOSHHBIE MOJIETH C UCIIOJIb30BAHUEM arlla-
parta anreOpbl, HHTEPIPETUPOBATH MOJYYEHHBIH pe3yibTar.

DYyHKUMH U TPAaPUKHU

Ctpouts rpadmku KOMIO3UIIMH (QYHKIIHMNA C TIOMOIIBIO SJIEMEHTAPHOTO MCCIIEIOBAHUS U CBOHCTB KOM-
TTO3UIIMH JIBYX (PYHKITUH.

CrtpouTth reoMeTpudeckrue 00pas3bl ypaBHEHUH U HEPABEHCTB HA KOOPIMHATHOMN TIOCKOCTH.

CB00OOAHO ONIEPUPOBATH MOHATUSIMU: TPADUKU TPUTOHOMETPUUECKHUX (DYHKITHIA.

[TpumeHsITh PYHKINUU U MOACTUPOBAHUS U HCCIEI0BAHUS PEATBbHBIX MPOIECCOB.

Hauyana MmaTeMaTH4eCKOr0o aHAJIU3a

Hcnonb30BaTh MPOM3BOIHYIO IS HCCIeI0BaHUs (DYHKIIUU HA MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxoauth HanbompIiiee u HAaMMEHbIIee 3HaYCHUST YHKIIUA HETIPEPHIBHOM HA OTPE3KE.

WUcnons3oBath MMPOU3BOJHYIO IJIA HAXOXKJACHUSA HAWTYUYIICTO PCHICHUSA B IIPUKIAAHBIX, B TOM YHCJIC CO-
[UAJIbHO-)KOHOMHYECKHUX, 3ajayax, /Uil OMNpeAeseHUs CKOPOCTH U YCKOPEHMs Ipolecca, 3aJaHHOTO
dbopMmyIoit unu rpadpukom.

CB00OIHO omepupoBaTh MOHATHSAMU: MepBOOOpa3Hasi, ONpeneiIEHHbIH HUHTErpaj; HaXOAUTh MepBO0O-
pas3HbIe 3JIEMEHTapHBIX (QYHKIUI U BBIYUCIATH HHTErpall o ¢popmyse Herorona—JleiiOHuna.
HaxoauTe niomanu miockux Guryp u o0bEMbI TeI ¢ TOMOIIbIO HHTErpaa.

Nmeth mpencTaBieHue 0 MaTeMaTHUYECKOM MOJCIMPOBAHWU HA TIPUMEpPE cocTaBieHUst AuddepeHin-
QJIbHBIX YpaBHEHHH.



e Pemath IMPUKJIAAHBIC 3ada4d, B TOM YHCJIC COHUAJIBHO-3KOHOMHYECKOTO U @HBH‘IGCKOFO XapakTepa,
CpCACTBAMU MATCMATUYCCKOI'O aHAJIN34a.

COJAEP/KAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)
10 kaacce
Yucia U BBIYHCICHUSA

Parnmonanbheie yncna. OOBIKHOBEHHBIE M AECATUYHBIC IPOOH, MPOLIEHTHI, OECKOHEUHBIE TIEPHOANUYECKHIE
apoOu. [Ipumenenue qpodeit 1 MPOLEHTOB JUIsl pellieH s IPUKJIAAHBIX 3a7a4 U3 pa3IMYHbIX OTpacieil 3HaHui 1
peanbHON KU3HU.

JlelicTBUTENbHBIE YKCIa. PallnoHanbHble U HppallMOHANIbHBIE YHcIa. ApupMeTHYECKHe ONepaliu ¢ Jei-
CTBUTEJIbHBIMU 4McIaMU. MoAyib AEWCTBUTEIBHOIO YUCIA U €ro cBoicTBa. [IpnOnnkéHHbIE BBIYMCICHUS,
IIpaBWJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUN.

Crenenp ¢ 1ensiM nokasateneM. bunom Herotona. Mcnons3zoBanue noaxopsmeit GopMel 3amucu Jei-
CTBUTEJIBHBIX YHCEJI JIs PELICHUS IPAKTUYECKUX 3a/1a4 U ITPEICTABICHHS IaHHBIX.

Apudmernieckuil KOpeHb HaTypabHOW CTETIEHU U €r0 CBOMCTBA.

CreneHnsp ¢ palMOHaIbHBIM IIOKA3aTENIEM U €€ CBOWCTBA; CTENEHb C JCHCTBUTEIbHBIM I10KA3aTEIEM.

Jlorapudwm gucia. CpoiicTa iorapudma. JlecaTuaHbIe ¥ HATypaTbHBIC JIOTAPUDMBI.

CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC YUCIIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC U apKTaHI€HC YHC-
JIOBOTO apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa U TOXAECTBEHHbIE ITPe0Opa3oBaHus. Y paBHEHHE, KOPEHb ypaBHEHUs. PaBHOCUIIbHbBIE ypaB-
HEHUs U ypaBHEHHUs-cIeCcTBUs. HepaBeHCTBO, pelieHe HepaBEeHCTBa.

OCHOBHbBIE METO/BI PELIECHUS LENbIX U APOOHO-PAMOHANIBHBIX YpaBHEHUI U HepaBEHCTB. MHOroO4JIEHbI
OT OJIHOM NepeMeHHOM. /leneHne MHOrouieHa Ha MHOIOWIEH ¢ ocTaTKkoM. Teopema be3dy. MHorousnenst ¢ ne-
neiMU K03 umentamu. Teopema Buera.

IIpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUHN, COAEPIKAIINX CTEICHU U KOPHH.

WppanmonansHble ypaBHeHUs. OCHOBHbBIE METO/bI PELICHUS UPPALlMOHAIBHBIX YPAaBHEHUH.

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHHUS [T0KA3aTEIbHBIX YPABHEHUM.

[TpeoOpa3oBanue BBIpaXKEHHU, COACPIKAIINX JIOTAPU(MBIL.

Jlorapugmuueckue ypaBHeHUs1. OCHOBHbBIE METO/Ibl PEIICHUS JIOTapU(PMUIECKUX YpaBHEHUI.

OcHoBHble TpUroHoMerpuueckue popmynsl. [Ipeodpa3oBaHre TPUTOHOMETPUUECKHUX BbIpaskeHUM. Pere-
HUE TPUTOHOMETPUUECKUX YPABHEHUM.

Pemenue cuctem nMHEHHBIX ypaBHEHUNH. MaTpulia CHCTEMbI JIMHEWHBIX ypaBHeHUH. OrpeaenuTens Mat-
pHLBl 2X2, €ro reOMETPUYECKUHA CMBICI U CBOMCTBA; BBIYMCIECHUE €TI0 3HAYECHHUS, IPUMEHEHHUE ONPEICIUTEINS
JUISL pELICHUS] CUCTEMBI JIMHEMHBIX YpaBHEHHUN. Penienne NpuKiIaHbeIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI JINHEWMHBIX
ypaBHeHUH. VccnenoBanue oCTpOCHHONM MOJEIIN ¢ IOMOIIBIO MaTPHUILL U OIIPEAEIUTECH.

ITocTpoeHne MaTreMaTHYeCKMX MOJENIEH PEAIbHOM CUTYallMM C IOMOINBIO YPAaBHEHUW W HEPABEHCTB.
[IpumeHeHMe ypaBHEHUI U HEpaBEHCTB K PELICHUIO MaTeMaTHMYeCKHX 3a7ad U 3a/a4 U3 Pa3IM4HbIX oOsacTten
HayKU U PEATbHON KU3HH.

DYyHKUMH U TPAaPUKHU

OyHKkuMs, crnocoOsl 3ananus GyHkuuu. B3aumuo oOpatuble ¢pyHkiuu. Komnoszunusa ynkuuit. 'papuk
¢byHKIMU. DIeMeHTapHble Tpeodpa3oBaHus Ipa@uKoB (QyHKITHA.

Ob6nacTh onpezeneHuss U MHOXKecTBO 3HaueHu pynkunu. Hynn @ynkuun. [IpomMexxyTku 3HaKOMOCTOSIH-
crBa. YétHble 1 Heu€THbIe pyHKIMH. [lepronndeckue pyHkuuu. [IpoMexxyTKu MOHOTOHHOCTH (DyHKIIMU. Mak-
CUMYMbI U MUHUMYMBI GyHKIIMU. Hanbosnpiiee 1 HauMeHblee 3HaYeHUST PYHKIIMU Ha IPOMEXKYTKE.

Jlunelinas, KkBagpaTUyHast U APOOHO-TMHEHHAs (YHKIUHU. DJIeMEHTapHOEe MCCIEA0BAaHHE M MOCTPOCHUE
UX rpauKoOB.

CrenenHas GyHKLUS C HATYPaJIbHBIM U LENbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CpoiicTa u rpaduk
KOpPHsI N-0ii cTeneHH Kak (GyHKIIMH 0OpaTHON CTENEHH C HaTypaJIbHBIM MOKa3aTeeM.

[Toka3zarenbHass U jorapupmuueckas (QyHKUUHU, UX cBoiicTBa U rpaduku. Mcnonb3oBanue rpadukos
(GyHKUIMN 1715 pelieHus] ypaBHEHHH.

Tpuronomerpuyeckas OKpyKHOCTb, ONpeAeIeHINe TPUTOHOMETPHUUECKUX (YHKIMI YHCIOBOrO apryMeH-
Ta.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B PeANIbHBIX MpOIeccax U sIBICHUSIX. [ pauku peanbHbIX 3aBUCUMOCTEH.



Havana maTeMaTH4ecKoro anajamusa

[TocnenoBarenbHOCTH, CMOCOOBI 3aJaHMs TIOCIEAOBATEIHPHOCTEH. MeToa MaTeMaTH4eCKOW WHIYKIIHH.
MOHOTOHHBIE U OTpaHUUYEHHBIE IOCIEI0BATEIbHOCTU. McTOpHs BO3HMKHOBEHMSI MAaTEMATUUYECKOIO aHAJIN3a
KaK aHaiu3a 0ECKOHEYHO MaJlbIX.

Apudmerndeckas U reoMeTpuuecKasl mporpeccuu. beckoHeyHo yObIBaroImasi reoMeTpruecKas mporpec-
cusi. CyMMa 0€CKOHEUHO yOBIBAIOIIECH reOMETPHYECKOM mporpeccuu. JIMHEHHBIN U AKCITOHEHITUAIbHBIN POCT.
Yucno e. @opMyiia CIOKHBIX IPOLEHTOB. Vcrnonb3oBaHUe NPOrpeccUy Ul PELIEHUS peajbHbIX 3a1ad IpH-
KJIaJHOTO XapaKTepa.

HenpepeiBable ¢yHKIMH 1 UX cBOMCTBAa. Touku paszpbiBa. AcUMNTOTH rpadukoB ¢yHkumii. CBoiicTBa
GbyHKIMI HENpephIBHBIX Ha OTpe3ke. MeTol MHTEepBaJIOB Uil pelleHus] HepaBeHCTB. [IpumMeHeHne cBOWCTB He-
MPEPBIBHBIX (DYHKIUH I peLIeHus 3a1ay.

[lepBas u BTOopas nmpousBoaHble GyHKUIKU. Onpenenenyue, reoMeTpUIecKuid u GU3NUECKUd CMBICIT ITPOU3-
BOJIHOM. YpaBHEHHE KacaTeIbHOH K rpaduKy QpyHKIUH.

[IpousBoHbie 3neMeHTapHbIX QpyHKUIUN. [Ipon3BoIHAS CyMMBI, TPOU3BEACHUS, YACTHOIO U KOMIIO3UIIUU
GbyHKIHH.

MHoxkecTBa M JTIOTHKA

MHo€ecTBO, Onepaluy HajJl MHOXKECTBaMHU M MX cBoMcTBa. J(narpammel Diinepa—BenHna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmnapara JJis ONUCaHUs PeajbHbIX MPOLECCOB U ABJICHUM, MPU PEUICHUU 3a/1a4
U3 IpYrux y4eOHBIX [IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYECKOro 00BEKTa, CIEJCTBUE, TOKA3aTEIbCTBO, PABHOCUIIb-
HbIE YpPaBHEHUS.

11 kaace

Yuciia ¥ BHIYUCICHUA

Hatypanbuble u nensie yucna. [Ipumenenune npusHakos aenumoctu 1enbix yncen, HOJ nu HOK, ocrat-
KOB 10 MOAYJIO, alroputMa EBKiuaa ais peleHus 3a1ad B LeJIbIX Ynciax.

KommiekcHbie uncna. Anredpandeckasi 1 TPUTOHOMETpUYecKas (OpMBbI 3aIIMCH KOMILIEKCHOTO YHUCIIA.
Apubdmernueckre onepanuyd ¢ KOMIUIEKCHBIMU 4ncliaMu. M300pakeHrne KOMIUJIEKCHBIX YHcel Ha KOOpAUHAT-
Hou mockoctu. @opmyna MyaBpa. KopHu N-0i creneHn U3 KOMIUIEKCHOTO 4ducia. [IpuMeHeHne KoMIuieKc-
HBIX YHMCEeT 7S perieHus PU3NIEeCKUX U TeOMETPUUECKHX 3a]1a4.

YpaBHeHUs] M HEPaBEHCTBA

Cucrema ¥ COBOKYNHOCTb YPaBHEHHMII M HEPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI U CHUCTEMBI-CIIEICTBHUS.
PaBHOCHITbHBIE HEpABEHCTBA.

OT10o0p KOpHEW TPUTOHOMETPHUUECKUX YpPaBHEHUH C MOMOIIbIO TPUTOHOMETPUUECKOH OKpykHOCTH. Pe-
HIEHUE TPUTOHOMETPUUYECKNX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELICHHS ITOKa3aTEeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPALIOHATbHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUSI CUCTEM U COBOKYIHOCTEH PallMOHAIBHBIX, HPPALIMOHAIBHBIX, IIOKA3aTEIlb-
HBIX ¥ JIOTApU(PMUUECKIX YPAaBHEHUH.

VYpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

[IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMAaTHYECKUX 3aJa4 U 3a7a4 U3 pa3ind-
HBIX 00JIacTel HAYKU M peajbHOM JKU3HU, HHTEPIIPETALHs TOJyYEeHHBIX PE3YJIbTaTOB.

DOyHKIUH U TPa@UKH

I'padux kommosuiuu ¢yHKUuH. ['eomMmeTpudeckue oOpas3bl ypaBHEHHM M HEPABEHCTB Ha KOOPIMHATHOM
IIJIOCKOCTH.

Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rpaUKH.

I'padmueckue MeTonbl pelieHusl ypaBHEHUN U HepaBeHCTB. [ paduyeckue METoAbI pelieHus 3aj1ad ¢ mna-
pamerpamu.

Hcnonp3oBanue rpagukoB GyHKIUN 1715 UCCIEIOBAaHUS MPOLIECCOB U 3aBUCUMOCTEN, KOTOPbIEe BO3HUKA-
0T MPH pEeIIeHUH 3a/1a4 U3 APYruX y4eOHBIX NMPEIMETOB U peabHON )KU3HH.

Hayana maTteMaTH4ecKoro aHajmsa

[TpumeHeHne POU3BOIHON K HCCIEIOBaHNIO (DYHKIIMA HA MOHOTOHHOCTh U 3KCTpeMyMbl. HaxoxaeHnue
HauOOJIbIIEr0 U HAMMEHbILIEr0 3HaYeHU I HEeNpepbIBHONW (DYHKIIMU Ha OTPE3KeE.

[IpuMeHeHre MPOU3BOAHON VI HAXOXKACHUS HAWIYYIIEro pelIeHUs B IPUKJIAJAHBIX 3a7adax, JJIs oIpe-
JIeJIEHUs1 CKOPOCTH U YCKOPEHUS Ipoliecca, 3aJaHHOT0 (popMysIoi Win rpaduKoM.



ITepBooOpasHasi, OCHOBHOE CBOWCTBO nepBooOpa3HbIX. [lepBooOpasHbie snemMeHTapHbiX (pyHkuii. [Ipa-
BIJIA HAX0XKJICHUS IEPBOOOPA3HBIX.
Wuterpan. ['eomerpuueckuil cMbIca WHTerpajia. BeluucieHue onpenenéHHOro MHTerpaia mno Qgopmyne
Herorona—IJleitOnuna.
[TpumeHeHne UHTETpaIa A1l HAXOXKACHUS TUIOIIAACH TUNIOCKUX GUTyp 1 00BEMOB T€OMETPUUECKUX TEll.
ITpumeps! perienuit quddepeHnranbHbIX ypaBHEHHH. MaTeMaTnyeckoe MOJeIMpPOBaHUE peallbHBIX MPO-
IIECCOB C MOMOIIBIO AU(PepeHIINATBHBIX YPaBHECHHUH.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

(IT0 TOJIAM OB YUYEHHSI)

10 kaacc (140 yacoB)

Ha3Banue pa3nena
(KO0JIM4YecTBO Ya-
COB)

OcHoBHoOe cofep:kaHHe pa3zaesia
(Tembl)

OcHoOBHbIE BHMAbI JeSITEJIbHOCTH 00y4a-
IOIIUXCHA

MHokecTBO IeH-
CTBUTEIIBHBIX YH-
CellL.

MHorouseHsl. Pa-
LHOHAIbHBIE YPaB-
HEHMS U HEpaBEH-
crBa. CucTeMsbl JIU-
HEWHBIX ypaBHE-
HUMN

(28 u)

MHoO)kecTBO, omepanuyu HaJa MHOXe-
CTBaMHU M MX CBOMcCTBa. JlMarpammsbl
Diinepa—Benna. [Ipumenenue Teope-
TUKO-MHOKECTBEHHOI'O aInapara s
peLIeHHs 3a/1a4.

Panmonaneupie yucna. OOBIKHOBEH-
HBIE U JCCATUYHBIC APOOU, MPOIEHTHI,
OeCKOHEUYHbIEC MEPHOIUYECKHE IPOOH.
[Ipumenenue napoOell M MPOLIEHTOB
JUISL pEeLEHUS MPUKIIAJHBIX 3a/1a4.
HewcTBuTenbHble ynucia. PanuoHanb-
HblE M HppallMOHAJIbBHBIE YHCIIA.
Apudmernueckue omnepanuu C JAeH-
CTBUTEIBHBIMU  yuciamMu. Moayib
JIEWCTBUTEILHOTO YUCIA U €ro CBOM-
crBa. IlpuGnuxEHHBIE BBIUUCIICHUS,
MpaBwjia OKPYIJIEHUS, MPUKUIKA |
OLIEHKA Pe3yJIbTaTa BbIUUCICHUM.
OCHOBHBIE METOJIBI PEIICHUS LIEJIBIX U
JIpOOHO-pallMOHANBHBIX ypaBHEHUN U
HEpPaBEHCTB. MHOrOWIEHBI OT OJHOM
IepeMeHHON. JleleHue MHOroujeHa
Ha MHOTOWIEH C OCTaTKoMm. Teopema
besy. MHuorousnensl ¢ 1eiabIMUd KOd(-
¢unmnentamu. Teopema Buera.
Pemenue cucrem TMHENHBIX ypaBHE-
HH1. MaTpuia cucTemMbl JIMHERHBIX
ypaBHeHUH. Onpenenurens MaTpUILIbI
2x2, ero reoMeTpU4eCKUi CMBICII U
CBOWCTBA; BBIUYMCIICHUE €TI0 3HAYEHUS;
MPUMEHEHHE ONPEIETUTENS IS pe-
LIEHUS CUCTEMBI IMHEWHBIX YpaBHE-
HUl. Perenne npukiagHbIX 3a1a4 ¢
MOMOIIBIO CUCTEMBI INHEUHBIX YypaB-
HEHUI

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
arrapar Jijis ONUCaHus X0/1a PellIeHUs] MaTeMa-
TUYECKHUX 3a/1a4, a TAKXKE PEAIbHBIX MPOLIECCOB
U SIBJICHUM.

OnepupoBaTh NOHATHUSMM: PALIUOHATIBHOE
YHUCII0, OECKOHEYHAS TIEPUOIUYECKAs TPOOb,
MPOLEHTHI; UPPALMOHATIBHOE U IEUCTBUTEIb-
HO€ YMCJI0; MOJYJIb IEHCTBUTEIILHOIO YUCIIA,
HCII0JIb30BATH ATHU MOHATHS IIPU IPOBEACHUN
pacCcyKJIe€HUN U JOKA3aTeIbCTB, MPUMEHATH
JIpOOH M TIPOLICHTHI JJI PEHICHUS TTPUKIIaTHBIX
3a7a4 U3 Pa3JIMYHbIX OTpACiIe 3HaHUH U pe-
aJIbHOM KU3HM.

HUcnoab3oBaTh NPUOIMIKEHHBIE BBIYHUCICHUSA,
MpaBuiia OKPYTJICHHS, TPUKUAKY U OLEHKY pe-
3yJIbTaTa BEIYUCIICHUN.

IIpuMeHATH pa3nuyHbIE METOABI PEIIECHUS pa-
[IUOHATIBHBIX U APOOHO-pAllMOHANBLHBIX YpaB-
HEHUH; a TaKKE€ METOJl MHTEPBAJIOB JJISI pellie-
HUsI HEPaBEHCTB.

OnepupoBaTh NOHATUSIMHM: MHOTOYJIEH OT
OJIHOM MIEPEMEHHOM, €r0 KOPHU; NPUMEHATH
JIeJICHHE MHOIOYJICHA Ha MHOTOWICH C OCTaT-
KOM, TeopeMy be3y u reopemy Buera nis pe-
IICHHS 3a1a4.

OnepupoBaTrb NMOHATHAMHU: CHCTEMa JIMHEH-
HBIX YpaBHEHUIl, MaTpHIla, ONPEICTUTENb MAT-
PULIBIL.

Hcnosb30BaTh CBOICTBA onpeAennTens 2X2
JUIS. BBIYMCIICHUS €r0 3HAYCHHS, NPUMEHATH
ONPEACITUTENN ISl PEIICHUS] CUCTEMbI JIMHEH-
HBIX YPABHEHUH.

MoaeaupoBaTh peaibHbIE CUTyalluH C TIOMO-
IO CUCTEMBI INHEMHBIX YpaBHEHUH, HCCJIe-
JA0BATh IIOCTPOCHHBIE MOJIENIH C IIOMOILBIO
MATPHUI] U ONPEICIIUTENICH, UHTEPIPeTUPO-
BaTh NOJIYYEHHBIN PE3YyJIbTAT

DyHKIUU U T'pa-
¢uku. CreneHHas

OyHKIMSI, CIOCOOBI 3aJaHUS (PYHKITHH.
B3aumno obpathbsle pyHkiun. Komro-

OnepupoBaTh NOHATUSIMU: QYHKIIUS, CIIOCO-
ObI 3a1anus QYHKIIMN; B3aUMHO OOpaTHBIE




(GYHKIUS C IEeTBIM

sunms pyHkuui. ['paduk pyHkumu.

(GbyHKUIMH, KOMITO3UIMA (QYHKIMN, Tpaduk

MoKa3areieM DneMeHTapHble TPeoOpa3oBaHus Ipa- | GYHKIMH, 00JACTh OMPENETICHNUS U MHOKECTBO
(12 4) ¢buKOB QyHKITHIA. 3HaYeHUH PYHKUUU, HYTU QYHKLIUH, IPOME-
OO6nacTh onpenesaeHusl © MHOXKECTBO | )KYTKH 3HAKOIIOCTOSIHCTBA; JIMHEWHas, KBaJlpa-
3HayeHud pyHkuuu. Hynu QyHKuu. | THYHAs, ApOOHO-IMHEHHAS U CTENIeHHAs (PyHK-
[IpoMexyTkH 3HAKOMOCTOSIHCTBA. YET- | 1uu.
HbIe U HeU€THBIe QyHKUMU. [leproan- | BHIMOJHATH 3lIeMEHTapHbIE IpeoOpa3oBaHUs
yeckue GpyHkiuu. [IpoMexxyTkn MoHO- | rpadKOB (PyHKITUH.
TOHHOCTH (PYHKUIUU. MaKCUMYMBI U 3HATh M YMETh 10Ka3bIBATH YETHOCTD HITH
MUHHMYMBI GyHKIMKA. Hanbonpiiee u | HEUETHOCTh QYHKIIUH, IEPUOAUIHOCTD (QYHK-
HaMMEHbIIee 3HaYeHNE (PYHKIIUHN Ha [IUU, HAXOAUTh IIPOMEXYTKH MOHOTOHHOCTH
MIPOMEXKYTKE. (yHKIIUU, MAKCUMYMbI U MUHUMYMBI () yHK-
JIuneiiHast, KBajpaTH4HAs M APOOHO-| MU, HAMOOJbIIEE U HAMMEHbIIEE 3HAUCHHE
nuHeHas (QyHKIuU. DieMeHTapHoe| (GYHKIMU Ha MPOMEXYTKE.
UCCIIeIOBAaHNE W TIOCTpoeHue Tpadu-| dopmMyJaMpoBaTh U HIJIKCTPUPOBATH IPa-
KOB 3THUX ()YHKIIHHA. ¢uyecku cBoiicTBa JIMHEHHOMN, KBaAPATUIHOM,
CreneHp ¢ 1eNbIM IMOKa3aTeneM. bu- | IpoOHO-TMHEWHOW U CTENCHHON (PYHKITHIA.
HOoM HproToHa. Beipaxkars opMynaMu 3aBUCUMOCTH MEXIY
CrenenHasi GyHKIUS C HATypaJbHBIM | BETMYUHAMH.
U 1ebIM nokaszareneM. E€ cBoiicTBa 1 | 3HATH onpejiesieHHe U CBOIiCTBA CTETICHH C
rpadux IeJIBIM TTOKa3aTesieM; MOIXOIIIyo (hopMy 3a-
MUCH JIEHCTBUTEIBHBIX YHCEI AJISl PeLICHUS
NPaKTUYECKHX 33124 U TPEICTABICHUS TaHHBIX
Apudmernueckuit | ApudmMeTrnueckuil KOpeHb HaTypalib- | @opMyJIMpPoBaTh, 3aMUCHIBATH B CHMBOJIHU-

KOpEeHb N-0H cTe-
nenu. Uppanuo-
HaJIbHBIE YpaBHE-
HUA

HOM CTEIIEHH U €r0 CBOMCTBA.
[IpeoOpazoBaHMs YHCIOBBIX BBIPAKE-
HI/Iﬁ, conepmamnx CTCIICHHU U KOpHI/I.
Uppaunonanbusie  ypaBHeHusa. Oc-

yeckod ¢GopmMe U HCHOJIB30BATH CBOWCTBA
KOpHSI N-OU CTEMeHH JUIsl MpeoOpa3oBaHUsl BbI-
paxxeHuM.

Haxoauth pemeHusi UppalMOHAIbHBIX YpaB-

(18 ) HOBHBIE METOJbl PELICHMS HpPALMO- | HEHUM C IIOMOIIbIO PAaBHOCHUIIBHBIX IIEPEXO0B
HQJIbHBIX ypaBHEHUH. PaBHOCHIIBHBIE | MM OCYIIECTBIISISI IPOBEPKY KOPHEH.
Mepexo/ibl B pelIeHUH uppauuoHaib- | CTpouTh rpa@uk QyHKIMM KOpHS N-0i cTeme-
HBIX YpaBHEHHH. HU Kak oOpaTHOM Juid (YHKUMU CTENEHH C
CaoiicTBa U rpaduk KOpHS N-0il cTe- | HATYpaJbHBIM ITOKa3aTeIeM
NEeHH Kak (yHKIUU OOpaTHOM CTEeNeHU
C HaTypaJbHBIM MTOKA3aTEIEM

ITokazarenpHas Crenenp ¢ palMOHaJIBHBIM TOKa3aTe- | POpMyJHMPOBATh ONpeAedeHHe CTEIEHU C

¢yuknus. Ilokasa-

JIeM U €€ CBOUCTBA.

paluOHAJIbHBIM ITOKA3aTCICM.

TenbHble  ypaBHe- | [lokasarenbHas pyHkums, e€ cBoicTBa | BoimoaHATh HpeoOpa3oBaHUS YHMCIOBBIX BbI-
HUS u Tpaduk. Mcmonmp3oBanue Tpaduka | pakeHUH, COIEpKAMUX CTETIEHH C PalliOHANb-
(10 9) (GYHKLIMU 1715 pelIeHus] ypaBHEHUIA. HBIM TOKa3aTeJIeM.
[TokazarenbHble ypaBHeHUs. OcHOB- | Mcnoab3oBaTh M(ppOBbIe pecypchl i 10-
HBIE METO/IbI pellIeHHs TOKA3aTeNbHBIX | CTpOeHHs rpaduKa MoKa3aTeJbHOM (QYyHKIMU U
YpaBHEHUU n3y4yeHus €€ CBOMCTB.
HaxoanTh pemieHust nokas3areiabHbIX ypaBHeE-
HHI
Jlorapudmuaeckas | Jlorapudwm uncna. Cpoiicta norapud- | JlaBath onpeaesienue jorapudma qucnia; Jie-
¢ynkuus. Jlora- Ma. JlecaTuuHble U HATypalbHbIE JOTa- | CAITUYHOTO U HaTypajibHOro Jorapupma. Ue-
pudmMuyeckue pudmel. [Ipeobpa3oBanre BbIpaxeHHi, | M0Jb30BaTh CBOICTBA Jorapu(moB Juis mpe-
ypaBHEHHUS COJIepIKALINX JIOTapU(PMBI. o0pa3oBaHus Jorapu(pMUUECKUX BBIPAKECHUH.
(18 9) Jlorapudmuueckas GpyHkius, e€ coii- | CTpouThb rpaduk gorapupmuyeckoid GQyHKIUN

cTBa U rpaduk. Vcnonb3zoBaHue rpa-
¢buka GyHKIUU IS peIICHUs] ypaBHe-
HHI.

Jlorapudmuueckue ypaBHeHus. Oc-
HOBHBIE METOJIbI pEHICHUs JIorapud-

Kak 0OpaTHOM K MOKa3aTeIbHOM U UCTIOJIb30-
BaTh CBOMCTBA JOrapupMUUecKon HyHKIUN
JUIs pelIeHus 3aaad.

HaxoauTh pemieHust gorapupMUUECKUX ypas-
HEHUH C IMOMOIIBIO PABHOCHUJIBHBIX TMEPEXOI0B




MHYECKHUX ypaBHEHUN. PaBHOCUIIbHBIE
Nepexobl B pEIIEHUH Jorapupmuye-
CKHMX YpaBHECHMII.

WJIA OCYILECTBIISIS IPOBEPKY KOPHEU

Tpuronomerpuye- | CHUHYC, KOCUHYC, TAHI'€HC U KOTaH- JaBaTp onpeneseHusi CUHyca, KOCUHYycCa, TaH-
CKHME BBIPQXEHHUS M| F€HC YHCIOBOTO apryMeHTa. ApKcu- reHCa U KOTaHI'€HCa YHCIOBOr0 apryMeHTa; a
YpaBHEHHUS HYC, apKKOCUHYC U apKTaHI'€HC YHC- TaK)Ke apKCHHYCa, apKKOCHHYCa U apKTaHIeHca
(22 v) JIOBOTO apryMEHTAa. qucna.
Tpuronomerpuyeckas OKpyKHOCTb, IIpuMeHSTH OCHOBHBIE TPUTOHOMETPUUECKUE
onpeeeHue TPUTOHOMETPUYECKHUX dbopMyInbl uis TpeoOpazoBaHUsT TPUTOHOMET-
(GYHKIMN 9MUCIOBOTO apryMEHTa. PUYECKHUX BBIPAKCHUM.
OCHOBHBIE TPUTOHOMETPUUYECKHE I[IpumensaTe (QOpMyIbl TPUTOHOMETPUU IS
¢dopmyisl. [IpeobpazoBanue TpUro- pelIeHNs OCHOBHBIX THUIIOB TPUIOHOMETpUYE-
HOMETPUUYECKUX BbIpaKeHH. Pemie- CKMX YpaBHEHUU
HUE TPUTOHOMETPUYECKUX YPAaBHEHUN
[TocnenoBarensHo- | [locnenoBaTenbHOCTH, CIOCOOBI 3371a- | OnepupoBaTh NOHATHSIMU: TOCIEI0BATEb-

CTH M MIPOTPECCHU
(10 9)

HHS IIOclIeoBaTelbHOCTEH. MeTos
MaTeMaTU4eCKON MHIYKIMU. MOHO-
TOHHBIE U OTPAaHUYEHHBIE MTOCIEN0BA-
TenbHOCTH. McTopus aHanm3a 6ecko-
HCYHO MaJIbIX.

Apudmerrdeckass ¥ reoMeTpuvecKas
MPOTrPECCUMU.

beckoneuno yObIBarolass reoMeTpu-
yeckass mnporpeccuss. Cymma Oecko-
HEYHO YOBIBAaIOIIEH TI'e€OMETPUUYECKOM
nporpeccuu. JIMHEWHbIM U 3KCIIOHEH-
MaJBHBIN pocT. Yucno e.

@opMyna CIOXKHBIX IpoueHToB. Hc-
MOJIb30BAHUE TMPOTPECCUU IS pellie-
HHUSl pEAJIbHBIX 334a4 MPHUKIAIHOTO
XapakTepa

HOCTb, CIIOCOOBI 3aJaHHs I10CIIEI0BATEIBHO-
CTeW; MOHOTOHHbBIE U OTPAHUYEHHBIE NOCIEN0-
BaTEJIbHOCTH; HCCJIEI0BATh I10CIIE0BATEIIbHO-
CTH Ha MOHOTOHHOCTb ¥ OTPAaHUYEHHOCTb.
[Tomyyats npezacTaBieHne 00 OCHOBHBIX HJIESAX
aHann3a OECKOHEYHO MAaJIbIX.

JlaBaTh omnpejaeleHne apuPMETHIECKOH H
reOMEeTPUYECKOM Iporpeccuu.

Joka3bIBaTh CBOICTBa apU(PMETHUECKOH H
Ie€OMETPUUECKON MPOrpeccuy, HaXOJUTh CyM-
My WIEHOB IPOIPECCHM, a TAKXKE CyMMYy dJle-
HOB OECKOHEYHO yOBIBAIOLIEH reoMeTpuyYecKoi
IIPOTPECCUM.

Hcnoan3oBaTh nporpeccuu Juis pelieHus 3a-
Jla4 MPUKJIaHOTO XapakTep.

IIpuMeHsiTH (GOPMYILy CIIOKHBIX HPOLIEHTOB
JUIsl pellIeHuUs] 3a]1a4 U3 pealibHOM MPaKTUKU

HenpepriBable HenpepbiBHble QyHKIMM W HX CBOH- | OnepupoBaTh MOHATHAMU: (QyHKIMS Hempe-
¢yukuu. Ilpous- | ctBa. Touka paspeiBa. ACHMIITOTHI | phIBHAs Ha OTPE3Ke, TOUKA pa3pbiBa (PYHKINH,
BOJHAsA rpadukoB ¢ynkuuid. CpoiicTBa pyHK- | acumnToTa rpaduka GyHKIHH.
(20 u) LM HenpepbIBHBIX Ha oTpe3ke. Metoy | [IpuMeHsITh CBOMCTBa HENPEPHIBHBIX (DYHK-
UHTEPBAJIOB  JUISl PEIICHHs Hepa- | UM AJs peleHus 3a4ad.
BeHCTB. [IpuMeHeHne CBOMCTB Hempe- | OnepupoBaTh NOHATUSIMHU. IEPBAsi U BTOPAs
PBIBHBIX (YHKIMH JJI pEelIeHus 3a- | IpOM3BOJHBIE (DYHKIMM;, MOHHMMATh (hu3nYe-
Jiay. CKHMM M T€OMETPUYECKHM CMBICI TPOU3BOIHOM;
IlepBas u BTOpasi NpOU3BOJHBIE 3alMChIBaTh YPAaBHEHHME KacAaTEIbHOM.
¢ysakun. OnpeneneHue, reoMeTpu- BbruncasasTe NpouU3BOAHBIE CYyMMBI, IIPOU3BE-
YeCKUH U (PU3UUECKUIl CMBICI NTPOU3- | JIEHUs], YACTHOTO U CJIOXKHON (YHKIIMH.
BOJIHOM. YpaBHEHME KacaTeIbHOU K H3yuarh npou3BoAHbIE 3JEMEHTAPHBIX (PYHK-
rpaduKy QyHKIHH. LUH.
[IpousBonHbie aneMeHTapHbIX PyHK- | Mcnmoab3oBaTh reoMerpuueckuid M usmde-
uuii. [Ipon3BoaHas cyMMbl, IPOU3BE- | CKUI CMBICI IPOU3BOAHOM [ pEeLIeHMs 3a/1a4
JICHUS], YACTHOTO U KOMIIO3HUIINH
byHKIMH
[ToBTOpEHuUE, OcHoBHble TOHATHS Kypca anreOpsl U | [IpuMeHATHL OCHOBHBIE TIOHATHS Kypca anreo-
o0o0menue,  cu- | HaYalm MareMaTuueckoro aHanusa 10 | ppl M HayaJl MaTeMaTHYecKOro aHajau3a Juis

cTeMaTH3aIus 3Ha-
Hui (2 1)

Kjacca, 0o0OOIeHHe U CHCTEMaTH3a-
U 3HAaHUU

penieHus 3a1a4d U3 pealbHON KU3HU U APYTHX
LIKOJIBHBIX IIPEAMETOB




11 kaacc (140 yacoB)

Ha3Banue pa3nena

OcHOBHOE coep:kaHue pas3iena

OcHOBHBIE BHAbI /1eITEJILHOCTH 00y4alo-

(kosiMyecTBO  4a- | (TeMbl) HMXxcs
COB)
HccnenoBanue [Tpumenenne npousBoHON K ucciae- | CTpoUTh rpaduk KOMMO3UIMK (YHKUIUH ¢ TO-

GyHKIMA € TOMO-
LIbI0 IPOU3BOIHOM
(24 4)

JOBaHUI (YHKIMI HAa MOHOTOH-
HOCTb U 3KCTpemyMbl. HaxoxneHnue
HauOOJIBIIEr0 ¥ HAMMEHBIIEro 3Ha-
YEeHUs HENPEPHIBHONH (QYHKIUU Ha
OTpE3KE.

[IpuMeHeHHe  TPOU3BOAHOW  JIA
HAXO0XJACHNS HaWIy4lIero pEIIeHUs
B IIPUKJIAJHBIX 3aJadax, s OIpe-
JICJICHUsI CKOPOCTHM M  YCKOPEHUs
nporiecca, 3alaHHoro (GopMyJIoN WIn
rpadgukoMm.

Komnosunus ¢ynkuuii. ['eomerpu-
gyeckue oOpas3bl ypaBHEHHH M Hepa-
BEHCTB Ha KOOPJAMHATHOW INIOCKOCTH

MOILBIO  3JIEMEHTapHOIO
CBOWCTB KOMIIO3HIIUU.
CTpoutb reomeTpruyeckue o0pa3bl ypaBHEHUH U
HEPaBEHCTB HA KOOPIMHATHOM TIOCKOCTH.
Hcnonb3oBaTh MPOU3BOAHYIO JI HCCIIENOBA-
HUSL QYHKIIMA HA MOHOTOHHOCTH U 9KCTPEMYMBI;
HAXOMTh HauOoiblllee U HAaUMEHbIIEe 3Haye-
HUs QYHKIIUU HETIPEPHIBHOW HA OTPE3KE;
Crpoutrb rpaduku (yHKIMHA Ha OCHOBAaHHUH
IIPOBEAEHHOIO UCCIICIOBAHUS.

Hcnonb3oBaTh MPOU3BOAHYIO JUISI HAXOXKICHUS
HAWIYYIIETO PEIICHHS] B TPHKIAIHBIX, B TOM
YHClie COLMAbHO-9KOHOMUYECKUX, 3a7a4uax, JJIs
OTIpeNIeNIeHUs] CKOPOCTH M YCKOpPEHHs Tpoliecca,
3alaHHOTO (POPMYION MK rpaUKOM.
IMosyyaTs mpeacTraBjieHHe O TPUMCHECHUU
MIPOM3BOJIHOM B Pa3IMUHBIX OTPACIIAX 3HAHUN

HCCICO0BaHUA u

[TepBooOpaznast u
UHTErpaj
(12 u)

[TepBooOpazHasi, OCHOBHOE CBOWCTBO
nepBooOpasHbix.  [lepBooOpa3Hbie
aneMeHTapHbIX QyHKIui. [lpaBuma
HAXO0XJICHUS MIePBOOOPA3HBIX.
Nurerpan. 'eomeTpuueckuil CMBICI
uHTerpana. Beluncnenue ompeze-
NEHHOTO WHTErpaja 1o QopMmyie
Herotona-Jleitonua.

[IpumeHeHne uHTerpana aias HaXox-
JIeHUs TUIOIAaed MIIOCKUX (puryp u
00BEMOB T€OMETPUUYECKHUX TEJ.
[Tpumeps! pemenuit quddepeHnu-
AIbHBIX YPABHEHMI.

OnepupoBaTh NOHATHAMU: TIEPBOOOpa3HAS U
onpenenaeHHbIN nHTerpai. HaxoauTh nepBooo-
pa3HbIC AIIEMEHTAPHBIX PYHKIIHIA U BEIYUCIISTH
unTerpain no gopmyne Hototona — Jleitbuuua.
HaxoauTthp miomany miockux Guryp u 00bEMbI
TEJI C IOMOUIBIO OMPEACIIEHHOTO UHTETpala.
3HAKOMUTBCSI C MATEMATHUYECKUM MOJIEIIUPOBA-
HUEM Ha npumepe auddepeHInaTbHbIX ypaBHe-
HUH.

[onyyarb 1npencTaBleHUE O 3HAYEHUU BBEIE-
HUSI TIOHATHSI UHTETpajia B Pa3BUTUM MaTeMaTHu-
KU

I'paduxu Tpurono-
METPUYECKUX PYHK-
uui. Tpuronomerpu-
YeCcKHe HEpaBEHCTBA
(16 v)

Tpuronomerpuueckue (QpyHKIMH, HX
CBOMCTBA U TrpauKH.

OT0op KOpHEH TpUTOHOMETpUYe-
CKHX YPaBHEHUMU C IMOMOIBIO TPUTO-
HOMETPUYECKONW OKPYKHOCTH.
Pemenne TpuUroHoMeTpuyeCKUX He-
paBEHCTB

Hcnoab3oBars HU(ppoBbIE pecypehl LIS 110-
CTpoeHUsI Tpa)UKOB TPUTOHOMETPUUECKUX
(GYHKIIMHY U U3YYEHHS UX CBOWCTB.

Pemiats TpUrOHOMETPUYECKUE YpPABHEHHUS U
OCYIIECTBIISITH OTOOP KOpPHEH ¢ MOMOIIbIO TPH-
TOHOMETPUYECKOU OKPYKHOCTH.

I[IpumensiTe QOpMynabl TPUTOHOMETPHUH IS
pElIEHUs] OCHOBHBIX THUIIOB TPUTOHOMETpPHUYE-
CKUX HEPABEHCTB.

Hcnoab3oBarh HU(ppPoOBbIE pecypehbl 1J1s 10-
CTPOEHUS M HCCeIoBaHus rpadukoB QyHKINH

HppauroHanbeHEIE,
[OKa3aTeIbHbIE U JIO-
rapudmMuyeckue Hepa-
BEHCTB (24 1)

OcCHOBHbBIE METOABl PEUICHUS IOKa-
3aTeNIbHBIX U JIOTapu(MHUUECKUX He-
PaBEHCTB.

OCHOBHBIE METOABI pEUICHMS] HUppa-
LIMOHAJILHBIX HEPAaBEHCTB.
I'paduueckue METOABI peIICHUS Up-
paloOHaIbHBIX, IIOKa3aTeIbHBIX H
jorapu(MHUUECKUX YpaBHEHHH U He-

IIpuMeHATH CBOMCTBA MOKA3aTeIbHOM M JIOra-
pupmHuuecko (QYHKIMI K pelmeHuio MoKasa-
TENbHBIX U JOrapu(PMHUUECKUX HEPABEHCTB.
O0ocHOBATBH PaBHOCUIILHOCTB IIEPEXO/I0B.
PemiaTes uppannoHanbHble HEPABEHCTBA.
Hcnoab3oBaTh TpaguuecKkue METOAbl U CBOM-
CTBa BXOJSIIMX B YPAaBHEHHE WU HEPABEHCTBO
GbyHKUIUHT 171 peleHus 3a1a4u




pPaBEHCTB

Komriuiekcurle ynciia

(10 9)

KomrnekcHpie uuncna. Anrebpaunde-
CKasi ¥ TpUrOHOMeTpuueckasi popmbl
3aMyucy KOMIUIEKCHOIO YHCJIa.
ApudmeTrnueckue omnepanuu ¢ KOM-
IJIEKCHBIMU YK CIIAMHU.

N300paxkeHne KOMIUIEKCHBIX YHCell
Ha KOOPJAMHATHOM IIJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oii cre-
IIEHU U3 KOMIUIEKCHOI'O YHCJIa.
[IpuMeHeHne KOMIUIEKCHBIX 4YHCel
UL pemieHust (U3UYECKUX M Teo-
METPHUUYECKUX 3ajau

OnepupoBaTh NOHATHUIIMHU: KOMIUIEKCHOE YHC-
JI0 U MHOKE€CTBO KOMILJIEKCHBIX YHCEIL.
IIpeacraBasATh KOMIUIEKCHBIC YUCIIA B alireOpa-
WYECKOH U TpUroHOMeTpuueckor popme. Bbi-
MOJHATH apu(METHICCKUE ONIEPALUN C HAMH.
HN300paxkaTh KOMIUIEKCHBIE YHCIIa HA KOOPIU-
HAaTHOM IJIOCKOCTH.

IpumensTes Gopmyny MyaBpa u mojaydatb
MPEACTABJICHUE O KOPHAX N-0il CTEIEHU U3 KOM-
IJIEKCHOTO YUClIa. 3HAKOMHUTBCS C IpUMEPaMHU
MIPUMEHEHHUS KOMIUIEKCHBIX YUCEJ JJISl PEICHUS
reOMEeTPUYECKUX U (PU3MUECKUX 3a7au

Harypanbnslie u 1ie-
JIbI€ YHCTIa
(10 v)

HarypanbHble u niensie gucia.
[IpuMeHeHne TpU3HAKOB AEIUMOCTH
uensix yucesn, HOJ u HOK, ocrat-
KOB 10 MOAYJIt0, anropurma EBKin-
Jla JIsl pelleHus 3a/1a4 B LIEJIbIX YHC-
nax

OnepupoBarh NOHATHAMHU: HAaTypaJbHOE U IiE-
JI0€ YUCII0, MHOYKECTBO HATYPAJIbHBIX YUCEIL.
Hcnonb3oBaTh NPU3HAKH JIETMMOCTH LIEIIBIX
guces; ocratku o moaynto; HOJl m HOK Haty-
paJIbHBIX YMCeNl; AIropuT™ EBknmna ans peue-
HUA 3a/1a4.

3anucbIBaTh HATypajbHbIE YKCIA B Pa3JIMYHBIX
NO3ULMOHHBIX CHCTEMaX CUMCIICHUS

Cucremsl parmo-
HaJIbHBIX, HPPALHO-
HaJIbHEIX ITOKa3a-
TENbHBIX U JIOTa-
PUPMHUECKUX ypaB-
HEHUU

(12 u)

Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBHSL.

OCHOBHBIE METO/IbI PELIEHUS CUCTEM
1 COBOKYITHOCTEW pallMOHAIbHBIX,
HMPPALMOHATIbHBIX, [TI0KA3aTEJIbHBIX U
norapu(MUUECKUX YpaBHEHUH.
[IpumeneHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PELICHUIO MaTeMaTH-
YECKUX 337a4 U 3a/1a4 U3 pa3InuHbIX
oOyactell HAyKH U peabHOM JKU3HU,
UHTEpIpeTalus TMOJYyYEeHHBIX pe-
3yJbTaTOB

OnepupoBarh NOHATHAMH: CUCTEMA U COBO-
KYIIHOCTb YPAaBHEHUI U HEPABEHCTB; PELICHHE
CHUCTEMBI WJIH COBOKYITHOCTH; PABHOCHJIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBHSI.

Haxoaurs pemeHus CUCTeM U COBOKYITHOCTEMN
LENIbIX PalMOHAIbHBIX, UPPALMOHAIIBHBIX, [IOKA-
3aTENbHBIX U JOrapuPMHUUECKIX YpaBHEHUH H
HEPABEHCTB.

IIpuMeHATH CUCTEMBI YPABHEHUM K PELICHUIO
TEKCTOBBIX 3aj[ay U3 pa3IMYHbIX o0nacTeil 3Ha-
HUW U peaJIbHOM KU3HU; HHTEPIPETUPOBATH
[IOJIyYEHHBIE PELICHUS.

Hcnoab3oBath U(pOBBIE PECYPCHI

3az(aq1/1 C IMapaMeT-

PaHI/IOHaJ'IBHLIC, HppauOHAIILHBIC,

Bb10upaTh crioco0 perieHus paroHalbHbIX,

pamu MIOKa3aTeIbHbIE, IOTApU(PMUUECKHE | UPPALMOHANIBHBIX, TOKa3aTeIbHBIX, JOrapupMu-
(16 v) U TPUTOHOMETPUYECKUE YPABHEHUS, | YECKUX U TPUTOHOMETPUYECKUX YPABHEHUU U
HEPABEHCTBA U CHUCTEMBI C IapaMeT- | HEPABEHCTB, COAEPIKAIIMX MOLYJIN U apaMeTPhI
paMu. IIpumensite rpaduyeckue M aHAIUTHYECKUE
[TocTpoeHue n nccnegoBaHUE MaTe- | METOMBI IS PEIICHHS] YPAaBHEHHMI U HEPAaBEHCTB
MaTHYECKUX MOJIENIEH peallbHbIX CU- | C MapaMeTpaMM, a TaKXKe HCClIeoBaHUE (PYyHK-
Tyalui ¢ IOMOIIBIO YPAaBHEHHM, CH- | UK METOAAMHU MaTEMaTHYECKOTO aHAIN3a.
CTEM YPAaBHEHMH U HEPABEHCTB ¢ Na- | CTPOMTHL M MCCIEN0BATh MAaTEMaTHYECKUE MO-
pameTpamu JIeIN peabHBIX CUTYalli C MOMOIIBI ypaBHE-
HUI, HEPABEHCTB U CUCTEM C IIapaMETPAMHU
[ToBTOpenue, 0000- | OCHOBHbIE MOHATUS U METOABI Kyp- | MoaeaupoBaTh peaabHble CUTYalluU Ha SI3bIKE
IIeHUE, CHUCTEeMaTH- | ca, 000OILIeHHe W CcHcTeMaTH3alus | anreOpbl, COCTABJIATH BHIPAXKEHUS, YpaBHEHHUS,

3auust 3HaHui (16 )

3HAHUH

HEPaBEHCTBA M MX CHCTEMBI TI0 YCIOBHUIO 3a71auH,
ucc1e10BaTh IOCTPOCHHBIE MOJIENN C UCIIOIb-
30BaHUEM armapaTa ajareOpbl.

IIpuMeHsiTh QYHKUUU A7 MOJEIHUPOBAHUS U
HCCIIEJOBAaHHS PEATBHBIX MIPOIIECCOB.

PemaTtp npukiaaHblie 3aa4u, B TOM YHCIIE CO-
[IUATEHO-Y)KOHOMHYECKOTO ¥ (PH3HUECKOTO Xa-
pakTepa, CpeJICTBaMU aJIreOpbl M MaTeMaTHy4e-




‘ CKOr'o aHajin3a

IHoypounoe miianuposanue AJI'EBPA u Hayaja MareMaTHyeckoro anajausa, 10 kiace

Ne Jlama Tema ypoka
n/n | Ilnan ‘ Dakm
MHO0kecTBO /IeiicTBUTEIBLHBIX YHces. MHOrowienbl. PaninonaibHbie ypaBHeHusi 4 HepaBeHcTBa. Cu-
CTeMbl JIMHEHHbIX YPABHEHUH - 28 yacoB
1 MHOkecTBO, Ollepallui HaJl MHO)KECTBAMH U UX CBOHCTBA
2 Huarpammsl Ditniepa - Benna
3 [IpruMeHeHHne TEOPETUKO-MHOXKECTBEHHOTO anapara JAJis pelieHus 3aaay
4 Panyonanbabie yucia
5 OOBIKHOBEHHBIE U IECITHYHBIC APOOH
6 [IporeHTHI
7 BeckoHeuHble eproauecKue 1poou
8 ITpumenenue apoOeil 1 NPOLIEHTOB ISl PEHICHNUs IPUKIAIHBIX 33124
9 JleiicTBUTENIbHBIC YUCIIa
10 PanyioHasibHbIEe 1 UPPALIOHAJIBHBIE YHCIIA
11 Apudmerndeckue onepanum ¢ AeHCTBUTEIbHBIMHI YHCIAMU
12 Mopynp JEMCTBUTEIBLHOTO YHCIIA U €r0 CBOMCTBA
13 [TpuOmkEHHBIE BRIYKMCICHUS, IPABUJIA OKPYTIICHHUS
14 IIpuknKka ¥ OLIEHKa pe3yJIbTaTa BEIYMCICHHUN
15 Konumponvnas paboma Nel no meme «PayuonanvHvle ypagnenus u Hepa-
séencmea. Cucmemol TUHEUHBIX YPAGHEHUTLY
16 OCHOBHBIEC METO/IbI PEIICHUS LIEJIBIX YPaBHEHUI
17 OCHOBHBIE METO/IbI peIIeHUs] IPOOHO-PAIIIOHAJIbHBIX YPaBHEHHH
18 OCHOBHBIEC METOJIbI PEIICHUS IEJIBIX U IPOOHO-PAIIIOHAILHBIX HEPABCHCTB
19 MHorowieHsl OT OJHON NEPEMEHHOM. [[eTleHre MHOTO4YJIEHa HA MHOTOWIEH C
OCTaTKOM
20 Teopema bezy
21 MHorousieHs! ¢ 1esabiMu kodddunrentamu. Teopema Buera
22 Pemenue cucreM JIMHEHHBIX ypaBHEHUN
23 Martpuiia CHCTEMbI TMHEHHBIX YpaBHEHHH
24 OnpeaenuTenb MaTPULbl 2X2, €ro TeOMETPHUUECKUI CMBICT U CBOMCTBA
25 Brranciienue 3HaYSHHS OTIPEICITUTEIS
26 ITpuMeHeHue ornpeesIuTeNs A pelIeHUs] CHCTEMbI IMHEHHBIX YpaBHEHUHN
27 Pemenue npukiIagHbIX 337a4 ¢ OMOIIBIO CUCTEMBI IMHEHHBIX YpaBHEHUH
28 Konumponvnas paboma Ne2 no meme «Mnoicecmeo oeiicmeumenbHvlx yu-
cen. Muozounenwi»
@yukuuu ¥ rpadguxn. CrenenHasi pyHKIHUS ¢ HeJIBIM NOKa3aTeseM - 12 yacoB
1 Crnioco6sb! 3a1anus pyHKuu. B3anmuo obparueie pynkuun. Kommnosums
(G YHKITHI.
2 ['padux GyHKIMU. DeMeHTapHble TpeoOpa3oBaHus rpadukoB GyHKINUN
3 O065acTh onpeieNeHus: 1 MHOXKECTBO 3HAUCHUH PyHKIMH
4 Hynu dysaxiun. [IpoMexyTKi 3HaKONOCTOSIHCTBA
5 Yérable u HeuéTHbIe pyHKIMU. [lepronnyeckue GyHKINN
6 [TpoMeKyTKM MOHOTOHHOCTH GYHKIIMH. MakCUMyMbl  MUHUMYMBbI (PYHKIIMH
7 Haubonbiee n HauMeHblee 3HaueHne QYHKIMU Ha IPOMEKYTKE
8 JluneliHas v KBagpaTH4Has QYHKIMHU. DIEMEHTApHOE UCCIIEI0BaHHUE U I'pa-
buku QyHKINNA
9 JpoOHo-nuHeiHast QyHKIMH. DIeMeHTapHOe HCcCeI0BaHNue U IpauK ITUX
byHKIMIA




10

CreneHn ¢ LeIbIM ITOKa3aTeneM. buaom HrroTona

11

CrenenHast GyHKIHNS C HATypaJIbHBIM M LIEJIBIM MoKa3atesneM. EE€ cBoiicTa n
rpaduk

Konumponvnas paboma No3 no meme « Dynkyuu u zpagpuxuy

Apupmernyeckuii

KOpeHb N-0ii crenenn. UppanuonajibHbie ypaBHeHus - 18 yacos

Apudmerndeckuii KOpeHb HATYpaJIbHOM CTETICHH M €T0 CBOMCTBA

[Ipeobpa3oBaHysl YNCIOBBIX BBIPAXKEHHI, CONEPIKALUX CTENEHU

BriHecenrne MHOXKHATEIIS H3-1101 3HAKa KOPHA

Brecenne MHOXKUTEIIS 110 3HAK KOPHS

CokpaieHue 1po0ei, conepKaliux paaruKaibl

[IpeobpaszoBanue nppanroHaIbHBIX BHIPAKECHHI

IToBTOpenue no reme «ApudmMeTHuecKuii KOpeHb N-HOM CTETICHN

OINO|OTBWIN|F-

Konmponvnasa paooma Ned4 no meme «Apugpmemuueckuii Kopenv n-oii
CHIeneHU)

WppanmonansHble ypaBHEHUS

10

006J1aCcTh 1ONYCTUMBIX 3HAYEHUI UPPALIMOHAILHOTO YPaBHEHUS

11

OCHOBHbBIE METO/Ibl PELLICHUSI UPPALIMOHATIbHBIX YPABHEHU

12

PaBHOCHIBHBIE MePEXoAbl B pCIICHUH NPPALlMOHAJIBbHBIX ypaBHeHI/Iﬁ

13

AJNTOpUTM pellIeH!Us] UPPALIMOHATIbHBIX YPABHEHHM

14

Perenne nppalinoHaabHBIX ypaBHEHUI

15

Perenne nppalimoHaabHBIX ypaBHEHUI

16

CgoiicTBa u rpaduk KOpHS N-0if cTeNeHN Kak (yHKIMKA OOpaTHON CTETIEHH C
HaTypaJIbHbIM [10Ka3aTeeM

17

IloBTOpeHue no teme «MppannoHaibHbIe YPABHEHUS»

Konmponvnaa paboma Ne5 no meme «Uppayuonanprsie ypasHeHus»

Ioka3zarenbHnas pynkuus. [lokazareabnbie ypaBHenus - 10 yacon

CreneHb ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U €€ CBOMCTBa

[TokazarenbHast pyHkuus, e€ cBoWCTBa U rpaduk

Vcnonp3oBanue rpaduka QyHKIMM U1 pEIICHUs] YPaBHEHUT

Iloka3aTenbHble YpaBHEHUS

OcHOBHBIC MCTOJbI pCHICHUS ITOKA3ATCIIbHBIX ypaBHeHI/Iﬁ

[IpuBenenne o0enx yacTeil ypaBHEHHsI K OTHOMY OCHOBaHHIO

Brinecenue O6H_ICFO MHOXXHUTCIIA 3a CKO6Ky

Mertoz 3aMeHbI IEPEMEHHON B MIOKA3aTEIbHBIX YPABHEHUSAX

OO N[OOI WIN|F-

MeToa mo4IeHHOro AeIeHus

[ =Y
o

Konumponvnaa paboma Neb no meme «llokazamenvnan pynkyusa. Iloka-
3amenbHble yPAGHEHUA)

Jlorapudgmuueckas pynkuus. Jlorapudmudeckne ypapuenus - 18 yacos

Jlorapudm uucna
. OCHOBHBIE METOJIbI PelIeHUs JOrapu(PMUUECKUX YPABHEHUN.

CaoiicTa orapudma

Jlecsituunble gorapudmsl

HatypanbHble norapupmsl

ITpeobpaszoBaHue BbIpaXeHH, coep Kalux Jorapudmol

Jlorapudmuueckas pyHkuus, €€ cBolicTBa U rpapuk

Hcnonb3oBanue rpaduka QyHKIMY U1 PEIICHUs] YPaBHEHUH

DYHKIMOHATbHO-TpaUIECKUl METO/ pellIeH!s] YpaBHEHUN

O N |0

Konumponvnas paboma Ne7 no meme «/Iocapugpmuuecxkan gpynxyuny

[N
o

Jlorapudmuueckue ypaBHEHHsI

[EEY
[EE

PaBHOCHIIbHBIE TEPEXObl B PEHICHUH JIOTapU(PMUUECKUX YpaBHEHUI

[ERN
N

Penienue ypaBHEHUI 110 oNpeieeHuIo Jorapudma

[EY
w

MeTosa NOTeHINpOBaHUs




Merto/ BBeZieHHSI HOBO IEPEMEHHOM

15 Meton norapudMupoBaHus

16 ITepexo1 K HOBOMY OCHOBaHHIO

17 Pemienune norapuMuieckux ypaBHEHHUH

18 Konumponvnas paboma No8 no meme «/Iocapughmuueckue ypasnenusny

Tpuronomerpuyeckue BbIpasKeHHsl M ypaBHeHHs - 22 yaca

1 Cunyc, KOCHHYC YHCIIOBOTO apryMeHTa

2 TaHreHc 1 KOTAHTE€HC YUCIOBOTO apryMeHTa

3 ApKCUHYC, aDKKOCUHYC Y apKTaHI€HC YMCJIOBOI0 apIr'yMEHTa

4 TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPEJIETICHUE TPUTOHOMETPUUECKUX
(G YHKIIMI YUCIOBOTO apryMeHTa

S) OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKIAECTBA

6 DopMmysIbl JBOMHOTO yriia

7 DopMyITbl TOHMKEHHUS CTETICHH

8 DopMyITBI TOJIOBUHHOTO yTIIa

9 DopMyIbl CYMMBI apTYMEHTOB

10 DopMmysibl CyMMbl (QYHKIUN

11 DopMybl Tpon3BeIeHUs QYHKITUH

12 [TpeobpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUN C MOMOIIBI0 hOpMYyIT

13 Konmponvnaa pavoma Ne9 no meme « Tpuconomempuueckue gulparxcenusn)

14 Pemennie ypaBHeHus COSX = a

15 Peuienne ypaBHeHus SinxX = a

16 Pemenne ypaBHenuii tgX = a, Ctgx = a

17 MerTo/1 3aMeHbI IEPEMEHHON

18 YpaBHeHUs1, CBOASAUINECS K KBaJPAaTHBIM YPaBHEHUSIM

19 MeToa pas3ioXKeHus: Ha MHOKHTEIN

20 OnHOpPOIHBIE TPUTOHOMETPUYECKHE YPABHEHUS

21 Perienrie TpUroHOMETPUUECKUX ypaBHEHUN

22 Konumponvnas paboma NelO) no meme « Tpuzonomempuueckue Ypagne-
HUA»

ITocsenoBareqbHOCTH M nporpeccuu - 10 yacos

1 IlocimenoBaTeabHOCTH, CLIOCOOBI 3aJaHUs OCIEI0BATENLHOCTEN

2 Meto MaTeMaTH4eCKOM UHAYKIIUHU

3 MOHOTOHHBIE Y OTPAaHUYEHHBIE MTOCJIEI0BATEIbLHOCTH

4 ApudmeTnueckasi 1 reOMeTpUYecKas Iporpeccuu

5 beckoHeyHO yObIBaIOIIAsl FeOMETPUUECKasi IPOTrPeccust

6 CyMMa 0eCKOHEUYHO yOBIBaIoIIel T€OMETPUUYECKON MTPOTPECCUH

7 JIMHENHBIN ¥ DKCOHEHIMAIIBHBIN pocT. Yucio e

8 Dopmyna CI0KHBIX MPOIEHTOB

9 Hcnonb3oBanue mporpeccuu Ajsl peleHus peaibHbIX 3a/1a4 MPUKIAIHOTO
Xapakrepa

10 Konmponvnasa paooma Nell no meme «llocnedosamenvnocmu u npozpec-
cuuy

HenpepbiBubie pynkuuu. Ilpoussognas - 20 yacos

1 HenpepoiBHble GyHKIMYN 1 UX cBoiicTBa. Touka pa3pbiBa

2 Acumnrotsl rpadukoB ¢pyHkuuit. CBoiicTBa PyHKIUI HEMPEPHIBHBIX HA OT-
pe3ke

3 MeToa HHTEpBAJIOB JJIsl pEIIEHUS] HEPABEHCTB

4 [TpriMeHeHne CBOMCTB HENPEPhIBHBIX (YHKIUH JIJIsl peHIeHUs 3a/1a4

5 IlepBas u BTOpasi mpoN3BOAHBIE PYHKIHH

6 OnpezneneHue, reOMeTpUIeCKUil U GU3NIECKUN CMBICI IPOU3BOIHOM

7 AJTOPUTM HaXO0KJICHUS MPOU3BOTHOMN




8 Dopmyisl 1udepeHIIMPOBaHUS
9 [IpousBoiHAs CTENEHHON QYHKIIMH
10 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI
11 Brrurcnenne npon3BOIHBIX AIEMEHTAPHBIX (YHKIINH
12 ITpon3BoaHas cymmbl pyHKITUH
13 [Tpon3BoiHas mpou3BeIeHUSIPYHKITUI
14 ITpon3BoHas YacTHOTO (PYHKITUI
15 [Tpon3BogHAS KOMITO3HIIMK (PYHKITUT
16 IToHsiTHE M BBIYMCIIEHHE IPOM3BOJHOM N-T0 NMOPsAKa
17 HuddepennmpoBanne cnoxxHONU QYHKITMH
18 YpaBHeHUe KacaTelbHOU K TpaduKy QYHKIHUU
19 VYpaBHeHue KacaTellbHOU K rpaduKy G yHKIIMH
20 Konumponvnas paboma Nel2 no meme «Henpepuoienvie gpynkyuu. Ilpous-
60OHAA)
IToBTOpEeHue, 06001IeHNE, CHCTEMATH3aIUsl 3HAHUM - 2 yaca
1 PelieHnst TpUroHOMETPUYECKUX YPABHEHUM
2 CucremMaTuzanus 3HaHUN

IHoypounoe miianupoBanue AJI'EBPA u Hayajia MaTreMaTH4yeckoro anajausa, 11 kiace

Ne Hama Tema ypoka
n/n | Ilnan ‘ Dakm
HccaenoBanue pyHKumii ¢ noMobI0 NPOU3BOIHOM - 24 yaca
1 [ToBropenue. @opmyisl qudhepeHIpoBaHUs
2 ITpaBuna nuddepeHnupoBaHus
3 [TpuMeHeHne NPOU3BOTHON K MCCIeIOBAaHNIO (DYHKIMI HA MOHOTOHHOCTh
4 [TpuMeHeHHe NPOU3BOIHOM K MCCIIEeI0BAHNIO (YHKIMHA Ha SKCTPEMYMBI
5 OKcTpeMyMbl QYHKLIUU
6 Brruncienue skcTpeMyMoB (GyHKIUN
7 [TpuMeHeHre TPOM3BOJHON I OKA3aTEIbCTBA TOKIAECTB U HEPABEHCTB
8 [Toctpoenne rpagukoB GyHKIHHA
9 VccnenoBanue GyHKIIMU U IOCTpoeHUE rpaduka GyHKIUU
10 CBs13b Mex 1y rpagkoM QYHKIIMU U rpaduKoM e€ MPOU3BOJAHOMN
11 Haubonb1iee 1 HauMeHblllee 3Ha4eHUs PYHKIIMK HA IPOMEKYTKE
12 3ajauu Ha OThICKaHHE HAMOOJBIINX U HAMMEHBIINX 3HAYCHUH BEIMYHH
13 Pemenue 3a1a4 Ha HaXOXAEHUE HAUOOJIBIIMX U HAMMEHBIINX 3HAaYeHHUH
14 ITpuMeHeHne NPOU3BOIHON K MCCIeIOBAHNUIO (DYHKIIMU
15 Konumponvnas paboma Nel no meme «Hccnedosanue ghynkyuii ¢ nomo-
Wib10 NPOU3EOOHOI)
16 [TprmeHeHre TpOU3BOIHON /I HAXOXACHUS HAWTYUIIEero peleHus B Ipu-
KJIQJIHBIX 3a/1a4ax
17 [TprMeHeHne NPOU3BOIHON B pEIIEHUH 3a/1a4
18 [TpuMeHeHre MPOU3BOTHON /I HAXOXKACHUS HAWTYUILIEero peleHus s
OTIpeJIeIeHUs] CKOPOCTH MPoILecca, 3aaHHOro (hopMysion min rpagukom
19 [TpuMeHeHre TPOU3BOIHON /I HAXOXKACHUS HAWTYUILIEero peleHus s
OTIpeJIeNIeHUs] YCKOPEHHsI TpoLecca, 3a1aHHOro (hopMysion min rpagukoM
20 Kommozuius GyHKImiz
21 ["'eomeTpryeckue 06pa3bl ypaBHEHUN HAa KOOPIMHATHON MIIOCKOCTH
22 ["'eomeTpuyeckre o0pa3bl HEPABEHCTB HA KOOPAUHATHOM MIIOCKOCTH
23 [ToBTopenne nmo Teme «VccnenoBanne GyHKIHMI C TOMOIIBIO POU3BOTHOM
24 Konmponvnaa pavoma Ne2 no meme «HMccnedoganue ghynxkuyuii ¢ nomo-
Wib10 NPOU360OHON»

IlepBooOpa3Hasi M mHTerpaJ - 12 yacon




[TepBooOpasnast

OCHOBHOE CBOWMCTBO MEPBOOOPA3HBIX

[TepBooOpazHble 371eMeHTapHBIX (YHKITHI

[TpaBuia Hax0XJIEHHsI IEPBOOOPA3HBIX

WNurerpan. ['eomeTprdeckuii CMbICIT HHTErpaJia

Brruncnenne onpeaenéHroro uarerpaia mno dbopmysie Hetorona-Jleitbauna

[TpumMeneHne nHTerpaia sl HaXOXKICHUS TUIOIAAeH TNIOCKUX GUryp

HpI/IMeHCHI/IC HWHTCrpaia ajsd HaXO0XIACHU A 00BEMOB IrCOMCTPHUYCCKUX TCII

OO N[OOI WIN|F-

[Tpumeps! pemiennii muddepeHraaIbHbIX YpaBHEHUN

MareMaTHuecKoe MOJICIIMPOBAHUE PEATTbHBIX MPOLIECCOB ¢ TOMOIIBIO AH (-
dbepeHInaIbHbIX YpaBHEHUI

IToBTropenue o teme «IlepBooOpaszHas M UHTETpaI

Konmponvuas paboma Ne3no meme «llepeoodpasznas u unmezpany

I'padpuxu

TPUroHOMeTpu4YecKuX (pyHkumii. Tpuronomerpuyeckne HepaBeHcTBa - 16 yacon

Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U rpapuKu

CoiicTBa u rpaduk QyHKINH Y = COSX

CaoiicTBa 1 rpaduk GyHKIHH Y = SINX

I'paduku Gynkmii y = tgX, Y = ctgx

Perienrie TpUrOHOMETPUUYECKUX YPAaBHEHHM ¢ TOMOIIbIO TpauKOB

OT160p KOpHEH TPUTOHOMETPUUYECKIX YPABHEHUH C MOMOIIBIO Trpaduka

OT60p KOpHEN TPUTOHOMETPUUECKHUX YpaBHEHUI METOI0M niepedopa

OT60p KOpHEH TPUTOHOMETPUYECKHUX YpaBHEHUI IBOWHBIM HEPABEHCTBOM

O O|INOO| TR WIN| -

OT160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TTOMOIIBI0 TPUTOHOMET-
PUYECKON OKPYXKHOCTH

TpuronomeTpruyecKkrue HepaBeHCTBA

11

MeTobl PCIICHUC TPUTOHOMCTPHUUCCKUX HCPABCHCTB

12

PenieHne TpUroHOMETpUYECKUX HEPABEHCTB

13

Penienne TpUroHOMETPUYECKUX HEPABEHCTB rpayuIecKu

14

Pemenue TPUTOHOMCETPHUYCCKHNX HCPABCHCTB

15

[ToBTOpenue no teme «I'paduxu Tpuronomerpuueckux pynkuuii. Tpurono-
METPUYECKNE HEPABEHCTBA»

16

Koumponvnasa paooma Ne4 no meme «I paghuxku mpuzonomempuueckux
¢ynxyui. Tpuzonomempuueckue nepasencmeay

HppauuoHajbHble, IOKa3aTelbHbIC H JIOrapupMiUecKue HEPaBEeHCTBA - 24 yaca

HpOCTCI\/’IH_II/Ie IMOKa3aTCJIbHBIC HCPABCHCTBA

CBeJieHHE TI0KA3aTeIbHOI0 HEPABEHCTBA K NIPOCTEiIeMy

MeToj BBEZIEHHUSI HOBOM MTEPEMEHHOMN

Pasnoxxenue Ha MHOXKUTENN

CBeJieHHE K PAaBHOCUJILHON COBOKYITHOCTHU

MeTto panmoHanu3anuy (3aMeHa MHOYKUTEIICH )

['padnueckue MeTosp! peneHus NoKa3aTelIbHbIX YPaBHEHUN U HEPABEHCTB

[Tpocreitmue norapudmMuyeckrie HepaBeHCTBA

OO NO|OTAWIN|F

Jlorapugmuueckue HepaBeHCTBA, CBOJAIIMECS K TPOCTEHIIINM

[EY
o

Meton 3aMeHbI IEPEMEHHOU

[EEN
[EEN

Jlorapugmuueckue HEpaBeHCTBA, CBOJISAIIMECS K PAllMOHATIbHBIM

[EY
N

Jlorapudmuyeckre HepaBEHCTBA, COJIEPIKAIINE TIEPEMEHHYIO B OCHOBAaHHH
Jgorapudpma

13

Meto1 HHTEPBAIOB

14

I'padmyeckuii MeTos penieHus JorapuMUIecKux YpaBHEHU U HEPABEHCTB

15

HppauyoHaibHble HEPABEHCTBA CTAHIAPTHOIO BUAA

16

Merton nepexo/ia K paBHOCUIBHOM CHCTEME

17

JlpobHO-uppanoHaibHble HEPABEHCTBA




18

Meto/ 3aMeHbl TEPEMEHHOMN

19

HppauyoHaIbHbIe HEPABEHCTBA CMEIIAHHOIO TUIIA

20

WppanmonanpHble JorapudmMuueckue HepaBeHCTBA

21

YMHOKEHUE HA CONPKEHHOE

22

Meto1 HHTEPBAJIOB

23

['padmyeckuii MeTos pelieHrs HppallMOHAIBHBIX YPaBHEHUI 1 HEPABEHCTB

24

Konmponvnaa pavoma Ne5 no meme «HUppayuonanvnvle, noxkazamenbHble
u 102apugmuyecKue HepageHcneay

KoMnuiekcHbie yncia - 10 yacos

IToHsTHE KOMIUIEKCHOTO YMCIIa

Anre6panyeckasi GopMa 3anucy KOMIUIEKCHOTO YHCIia

Apudmernueckre onepanuy ¢ KOMIICKCHBIMU YU CIAMH

ApI/I(l)MCTI/IIICCKI/IC orncpanrn ¢ KOMIINICKCHBIMHU YHCJIaMU

Tpuronomerpuueckas ¢popma 3anucu KOMIIEKCHOTO YHciia

N300pakeHne KOMIIEKCHBIX YKMCEl HAa KOOPIMHATHON IJIOCKOCTH

dopmyna Myaspa

KopHu N-o¥i cTenenn n3 KOMIUIEKCHOTO YKCIIa

OO NO|OT R WIN|F-

HpI/IMeHCHI/IC KOMIIJICKCHBIX YHUCCJI I PCIICHUA (1)I/ISI/I‘leCKI/IX Hu reomMerpuyc-
CKHX 3aaa4

[EEN
o

Konmponvnaa pavoma Neb no meme «Komnnexkcuvie uucnay

HartypaabHble u nesble yuciaa - 10 yacon

HarypasibHble 1 11e1bIe yncna

HpI/ISHaK JCIIMMOCTH LECJIBIX YUCCII

[IpumMeHeHne NPU3HAKOB AEITUMOCTHU HENbIX YUCEI

[Ipumenenne HOJl u HOK nist penienust 3a1a4 B LeJbIX yuciaax

Brruucnenue ocTaTKoB MO MOIYJIXO JJIA pCIICHUS 3a/1da4 B LEJIbIX YN CIIaX

HpI/IMGHeHI/Ie OCTATKOB IO MOAYJIIO JJIA pCHICHUS 3a/1a4 B HEJIbIX YUCJIaX

Anroput™m EBKinna

HpI/IMeHeHI/IC AJITOpUTMaA EBknuna nis peHICHU 3a/1a4 B EJIbIX YUCIIAX

OO N[OOI WIN|F-

IToBTOpenue no teme «HaTtypanbHbIe U EIbIE YUCTIAY

[EEN
o

Konumponvnas paboma Ne7 no meme «Hamypanvuoie u yenvie uucnay

Cucrembl palluOHAIbHBIX, HPPALNOHATBHBIX MOKA3ATEJIbHbIX U JIOTapU(PMHUYECKUX YPABHEHUH —

12 yacoB

CucreMa 1 COBOKYITHOCTb YpaBHEHUI

PaBHOCHIIBHBIE CHCTEMEBI B CHUCTEMBI-CIICACTBUA

OcHOBHBIC MCTOJbI pCHICHNA CUCTCM pAlMOHAJIBHBIX ypaBHeHI/Iﬁ

OCHOBHbBIE METOJIbl PEIICHNs] COBOKYITHOCTEN pallMOHAIbHBIX YpaBHEHUN

OJHOPOHBIE CUCTEMBI YPaBHEHUI

OcHOBHBIC MCTOJbI pCHICHUA CUCTCM HPPATHOHAIIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METOJIbl PEIIEHUs] COBOKYITHOCTEN UpPAIIMOHATIbHBIX YPABHEHUM

OcHOBHBIC MCTOJbI pCHICHUA CUCTCM ITOKA3aTCIIbHBIX ypaBHCHI/Iﬁ

OO NO|OTAWIN|F

OcCHOBHBIC MCTOJbI pCHICHUSA COBOKyrIHOCTCﬁ ITOKa3aTCIBHBIX ypaBHCHI/Iﬁ

OCHOBHBIE METOJIbl PEIIEHUs] CUCTEM JIOTapU(PMHUUECKUX YPAaBHEHHM

OCHOBHBIE METO/IbI pEIIEHUS] COBOKYITHOCTEH Jorapu(MHUUECKUX YpaBHEHUN

Konumponvnasa paooma Ne8 no meme «Cucmemuvt payuonaibHvlx, uppayu-
OHAIbHBIX NOKA3AMENbHBIX U J102APUPMULECKUX YPAGHEHUTL)

3agauu ¢ napamerpamu - 16 yacos

PanroHanpHbIE YpaBHEHHUS C TapaMeTpamMu

PanuonansHbIE HCPAaBCHCTBA C NMapaMCTpaMun

PanrioHanpHbIE CHCTEMBI ¢ TApaMETPAMH

WppanioHaibHble YpaBHEHUS C TapaMeTpaMu

OB WIN|F-

WppanrioHaibHbl HEPABEHCTBA C MMapaMeTpaMu




HpparnmoHanbHble CUCTEMBI C TapaMeTpaMu

[TokazaTenbHbIC YpaBHEHUS C MapaMeTpamMu

IloxazaTennHBIE HCPaBCHCTBA C MapaMETpaMu

Iloka3zarenpbHble CUCTEMBI C IApAMETPAMU

10 Jlorapudmuueckue ypaBHEHHsI ¢ TapaMeTpaMu

11 Jlorapudmudeckue HepaBeHCTBA C TapaMEeTPaAMHU

12 Jlorapugmuueckue CUCTEMbI ¢ TapaMeTpamMu

13 TpuronomeTpruyeckue ypaBHEHHs C MapamMeTpaMu

14 TpUroHOMETPUYECKUE HEPABEHCTBA C IApaAMETPAMU

15 TpPUroOHOMETPUYECKUE CUCTEMBI C ITapaMeTpamMu

16 Konumponvnasa paooma Ne9 no meme «3adauu ¢ napamempamu,
IloBTOpEHue, 00001IeHNE, CHCTEMATH3AIUA 3HAHUI - 16 YacoB

1 ApudmeTnueckre onepanuu ¢ 1eHCTBUTEIbHBIMU YHNCIAMU

2 Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHUN

3 DeMeHTapHOoe uccieioBaHue U rpaduku GyHKImn

4 [TpeoOpazoBaHys YHCIOBBIX BRIPAKEHUMN, COJEPKAIINX CTEIIEHU U KOPHU

5 Pemenmne uppanroHaIbHBIX YpaBHEHUN

6 OCHOBHBIC METOJIBI PEIICHHUS TTOKA3aTEIbHBIX YPAaBHCHUHN

7 Permenne norapudmMuueckux ypaBHEHHIA

8 [TpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKECHUHN

9 Perenrie TpUroHOMETPUUECKUX YPaBHEHHM

10 OT60p KOpHEH TPUTOHOMETPUUECKHIX YpaBHEHUN

11 Brrurcnenue mpon3BoIHBIX AJIEMEHTAPHBIX (YHKIHN

12 [TprMeHeHre TpOn3BOJHON K UCCIIETOBAHUIO (QYHKITNH

13 [TpumeHeHne nHTerpaia JUIsi HAXOXKICHHS TUIOMAACH MIIOCKUX (QUTYD

14 Ilpomesccymounan ammecmayusn. Umozoeasa konmpoavnasn paooma (Ne8)

15 AHanm3 pe3yabTaTOB KOHTPOJIBHON PaOOThI

16 CucreMaTu3anus 3HaHUN




