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IHHOACHUTEJBHAA 3AIINCKA
HEJIN U3YYEHHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hauana MaTeMaTHYECKOTO aHAJIM3a» SBISETCS OJHUM M3 Haubolsiee 3HAYUMBIX B IPO-
rpaMMe cTapiiei IIKOJbI, TOCKOJBKY, C OJIHON CTOPOHBI, OH 00ECIeUrnBaeT MHCTPYMEHTAIbHYIO 0a3y IJs U3y-
YEHHUSI BCEX €CTECTBEHHOHAYYHBIX KYpPCOB, @ C IPYTrOil CTOPOHBI, (POPMHUPYET JIOTUIECKOE M aOCTPAKTHOE MBIIII-
JICHUE yYallluXcsl Ha ypOBHE, HEOOXOAUMOM Il OCBOCHHS HH(GOPMATUKU, 00LIECTBO3ZHAHMSI, UCTOPUH, CIIOBEC-
HOCTH U JAPYTUX JUCLUUIUIMH. B paMkax HaHHOTo Kypca ydaluecs OBJIAJIEBalOT YHUBEPCAIbHBIM S3BIKOM CO-
BPEMEHHON HayKH, KOTopasi (GOpMyJIUPYeT CBOM TOCTUKEHUSI B MaTeMaTu4yeckoit popme.

Kypc anreOpsl 1 Hayaa MaTeMaTHYECKOTO aHAIN3a 3aKJIabIBaCT OCHOBY JJISl YCIICIIHOTO OBJIAZICHUSA 3a-
KOHaMu (U3HUKH, XUMUH, OMOJIOTUH, TOHUMAaHUs OCHOBHBIX TEHJIEHINI pa3BUTHS SKOHOMHUKHU U O0IIECTBEHHOM
KHU3HH, TO3BOJISICT OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO
MCIOJIb30BaTh MX JUIs AalibHEHIIero oOpa3oBaHMs U B MOBCEIHEBHOM ku3HU. B Toxe Bpems oBnaneHue ad-
CTPaKTHBIMHU M JIOTHYECKU CTPOTUMH KOHCTPYKIMSMH aldreOpbl 1 MaTeMaTHYECKOTo aHAIM3a Pa3BUBACT yMe-
HUE HaXOJUTh 3aKOHOMEPHOCTHU, 0OOCHOBBIBATh UCTUHHOCTb, JIOKA3bIBATh YTBEPXKACHUS C MOMOIIbIO MHIYK-
UM ¥ PacCyXJIaTh AEIYKTUBHO, HCIIOIB30BaTh 0000IIEHNE U KOHKPETU3AIUIO, a0CTparupoBaHue 1 aHaJIOTHIO,
(bopMHUpyeT KpeaTUBHOE ¥ KPUTUYECKOE MBIIIIJICHHE.

B xone usyuenus kypca «Anredpa ¥ Hayaja MaTeMaTHYECKOTO aHAIM3a» ydalluecs MOJIy4aroT HOBBIN
OMBIT PELICHUs MPUKIIAJHBIX 33]1a4, CAMOCTOSITEIbHOIO MOCTPOCHUSI MATEMAaTUUYECKUX MOJENIEH peanbHbIX CH-
TyalMii, HTHTEpIPETALNU MOJIYYEHHBIX PEIICHUN, 3HAKOMSTCS ¢ MpHUMEpaMH MaTEeMaTHYECKUX 3aKOHOMEPHO-
CTEH B IPUPOJE, HAYKE U UCKYCCTBE, C BHIJAIOIIUMHUCI MATEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obnanaer 3HaUUTEIbHBIM BOCIUTATEIBHBIM IIOTCHIIMAIOM, KOTOPBIA peaiu3yeTcsl Kak yepes y4ueo-
HBI MaTepuan, crocoOCTBYIOIMUN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUS, TaK U uepe3 cnenuduxy yued-
HOM J1eATeNbHOCTH, TpeOyIoIlel NTPOAOHKUTEIbHON KOHIIEHTPAM BHUMAHMSI, CAMOCTOSITEIbBHOCTH, aKKypaT-
HOCTH M OTBETCTBEHHOCTH 32 MOJIyYCHHBIN PE3YJIbTAT.

B ocHoBe Meroauku oOyueHus ajireOpe U HauajdaM MAaTeMaTHYECKOrO aHajIu3a JIEKUT AESATEeIbHOCTHBIN
MIPUHIINI 00YyYEHUS.

B cTpykType kypca «Anrebpa v Havyajga MaTeMaTUYECKOr0 aHaIN3a» MOXKHO BBIJIEIHUTDH CIEIYIOIIUE CO-
JepKaTeNbHO-METOAMYECKUe JTUHUH: «YHuciaa U BeIYUCICHUD», «DYHKIMHU U rpapuKny», «YpaBHEHUS U HEpa-
BeHCTBa», «Hauanma maTemarnueckoro axanusa», «MHOXKeCTBa U JIOTMKa». Bce OCHOBHBIE COAEpkKaTENbHO-
METOJIMYECKUE JIMHUU U3YYalOTCs Ha MPOTSHKEHUHU JIBYX JIET OOyUeHUs B CTapIIed IIKOJIE, eCTECTBEHHO JIOMOJI-
HS APYT Apyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMAaMHU U paszjaenamMu. MOXXHO ¢ yBEpEHHOCTbIO CKa3aTh,
YTO JIaHHBIN KypC SBJISAETCS UHTErPaTUBHBIM, IIOCKOJIbKY OOBEAMHSET B ce0e coiep)kaHue HECKOJIBKUX MaTeMa-
TUYECKUX JUCIUIUINH, TAKUX Kak anredpa, TPUTOHOMETpUS, MaTEMaTUYECKUI aHaIN3, TEOPHUsI MHOXKECTB, Ma-
TemaThyeckas Jioruka u Jip. [To Mepe Toro, Kkak ydamiuecs oBIaJeBarOT BcE 6osee MIMPOKUM MaTeMaTHUECKUM
anmnapaToM, Y HUX IOCJEA0BaTENbHO (POPMHUPYETCS M COBEPLIEHCTBYETCS YMEHHE CTPOUTH MAaTeMaTHYECKYIO
MOJIEb PEAJIBHOM CUTyallld, IPUMEHSTh 3HAaHUS, [TOJIyYEHHBIE TIPU U3YUYEHUU Kypca, IS PEIIEHUs CaMOCTO -
TEeNTBbHO CHOPMYITUPOBAHHON MAaTEMATHUECKOM 3a/1a4H, a 3aT€M UHTEPIPETUPOBATH CBOU OTBET.

ConeprxaTenbHO-MeToANYeCKas JIMHUS «HUKciaa U BBIUMCIIEHUS) 3aBeplIaeT (OpMUPOBaHUE HABBIKOB HC-
MI0JIb30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOPOe ObLJIO HayaTo B OCHOBHOM IkoJie. B crapuieil mkone ocoboe
BHUMaHHMeE ynensiercss (GOpMUPOBAHHUIO HABBIKOB PALIMOHATBHBIX BHIYMCIEHUH, BKIIOYAIOIIUX B c€0s MCIIOIB30-
BaHUE PA3JIMYHBIX (OPM 3allMCH YMCIIA, YMEHHE JIeNaTh MPUKUIKY, BBIIOIHATh MPUOIMKEHHBIE BHIYUCIICHMUS,
OLIEHUBATh YHCIIOBBIE BHIPAXKEHUS, padOTaTh ¢ MaTEMAaTUYECKUMHU KOHCTAaHTaMHU. 3HAaKOMbIE YJall[UMCs MHOKe-
CTBa HATYpPaJbHBIX, LIEJIbIX, PALIMOHAJILHBIX M JIEHCTBUTENIBHBIX YUCEI JOMOJHAIOTCS MHOXKECTBOM KOMILIEKC-
HBIX 4Hcel. B Kax1oM U3 3TUX MHOXKECTB pacCMaTpUBAIOTCS CBOMCTBEHHBIE €My crelupUUecKue 3a1auu U
oTepaliu: JejJeHne Hallelo, ONepUupoBaHUE OCTAaTKaMU Ha MHOXKECTBE LIEJIbIX YHCEeN; 0cOOble CBOICTBaA paluo-
HAJIBHBIX W UpPpalMOHANBHBIX YUCell; apu(MeTHUecKre Olepaln, a TakkKe M3BJICUCHHE KOPHS HaTypalbHOU
CTEIeHU Ha MHOXKECTBE KOMIUIEKCHBIX 4Kcel. biarogaps nmociaenoBaTelbHOMY PACIIMPEHUIO KPyra HCIONb3Y-
€MBIX YHCENl M 3HAKOMCTBY C BO3MOXKHOCTSIMU MX NMPUMEHEHUS Ul PelIeHUs pa3InyHbIX 3a7a4 GopMupyercs
Mpe/ICTaBJICHUE O €MHCTBE MaTeMaTUKU KaK HayKH U €€ poJii B MOCTPOEHUU MOJENel pealbHOro MUpa; LIu-
POKO HCIONIB3YIOTCS 00001IeHNE ¥ KOHKPETU3aIIHSI.

Jlunns «YpaBHEHHUS M HEPABEHCTBA» PEAlM3yeTCsl Ha MPOTSHKEHUU BCero oOydeHus: B cTapllel HIKOJIe,
IIOCKOJIBKY B KaX/10M paszzeine [IporpaMmsl peaycCMOTPEHO pELIEHHE COOTBETCTBYIOIMX 3a7a4. B pesynbrare
y4aliecs: OBJIa/IeBal0T Pa3IMYHbBIMU METOJAaMU PELICHUS! pallMOHAIBHBIX, HPPALMOHANIBHBIX, IOKA3aTEeIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUECKUX YPAaBHEHUH, HEPABEHCTB U CHUCTEM, a TaKKe 3a/1ad, COAEpIKaIIUX
napaMmeTpsl. [lonydeHHbIe YMEHUS IIUPOKO MCHOB3YIOTCS MPH MCCIEAOBAHUM (PYHKIMNA C MOMOIIBIO MPOH3-



BOJHOM, MPH PELICHUHN TMPUKIATHBIX 33a/1ad U 33/1ad Ha HAXOXJACHHE HAMOONBIINX W HAMMEHBIIUX 3HAYCHHMA
¢bysukun. Jlannas coaeprkaTenbHas JMHUS BKIIOYAET B ce0s Takke GOpMUpPOBaHUE YMEHUHN BBIMOJIHATH pacué-
THI TI0 (hopMyIiam, mpeoOpa3oBaHUs PAIMOHATBLHBIX, HPPAIIMOHATBLHBIX U TPUTOHOMETPUICCKUX BBIPAKCHHIM, a
Tak)XKe BBIPAKEHMI, COJEpKaIMX CTEIEHU U Jorapu@mbl. braronaps usyueHuio airedpanyeckoro Marepuana
MIPOUCXOIUT JalbHEHIIee pa3BUTHE AITOPUTMUYIECKOTO B a0CTPAKTHOTO MBIIIICHUS yJaluxcsi, GOPMUPYIOTCS
HAaBBbIKU JIEAYKTUBHBIX PacCyKIEHH, pabOThl C CHMBOJIIBHBIMU (DOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIC PAaBECHCTB M HEpaBEHCTB. Aurebpa mpesiaraet 3QPeKTUBHBIC HHCTPYMEHTBI IJIs pellie-
HUS MPAKTUYECKUX M €CTECTBEHHOHAYYHBIX 3aJ1ay, HarJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa
HayKHU.

CopepxarenbHo-MeTouYecKas TUHUS «DyHKINU U TpadUK» TECHO MepervieTaeTcs ¢ JpyrUMHU JIMHU -
MU Kypca, IOCKOJIbKY B KAKOM-TO CMbICJE 3a/1aéT IOCIEN0BaTENIbHOCTh U3yUeHusl Marepuana. M3yuenue cre-
MIEHHOM, MOKa3aTeIbHOMU, JOrapuMUIECKO U TPUTOHOMETPUUECKUX (DYHKUUN, UX CBONCTB U IpadUKOB, HC-
MOJIb30BaHue (DYHKIIUHI IS PEIICHUS 3a/1a4 U3 IPYTHX YUeOHBIX IPEIMETOB H PEATbHOMN KU3HHU TECHO CBS3aHO
KaK C MaTeMaTU4YEeCKUM aHaJIN30M, TaK U C pelIeHHeM YpaBHEHUN U HepaBeHCTB. [Ipu aToM OosbIIoe BHUMaHKE
yaensiercs: GOpMHUPOBAHUIO YMEHUS BBIpAXaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY Pa3IMYHBIMH BEIMYUHAMH,
UCCIIeIOBATh MOMy4YeHHbIe PYHKIIMH, CTPOUTH UX Ipaduku. Marepuan 3Tol cofep aTeabHOM JIMHUN HalleJeH
Ha pa3BUTHE YMEHHI U HABBIKOB, MO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKY BEIMYMHAMU B Pa3IMUHON
dbopMe: aHANUTUYECKOM, rpaduyeckoil u cioBecHOl. Ero n3ydenue crnocoOCTBYeT pa3BUTHUIO aIrOPUTMUYECKO-
r'0 MBIIUICHHS, CIOCOOHOCTH K 0000IIEHIIO M KOHKPETU3AIUH, UCTIOIH30BAHUIO aHAIOTHH.

ConepxarenpHasg nuHHus «Havama mareMaTM4ecKOro aHajiv3ay IMO3BOJISIET CYIIECTBEHHO PpPACIIUPUTh
Kpyr' Kak MaTeMaTU4eCKUX, TaK M MPUKJIAJAHBIX 3a/1ay, JOCTYIHBIX IIKOJBHUKAM, TaK KaK Yy HHUX TMOSBIISICTCS
BO3MOXXHOCTh CTPOUTH TpapUKU CIOKHBIX (YHKIMI, ONpenesiTh X HAauOOIbIIMe U HAaMMEHbIINE 3HAYCHUS,
BBIYHCIIATH TUIOMIAIH GUTYP W O0BEMBI TEll, HAXOAUTh CKOPOCTH W YCKOpPEHUS TporeccoB. JlaHHas copepxa-
TeJbHAs JTUHHS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOSHUSI MAaTEMAaTHUYECKUX MOJIeNIel peanbHbIX CUTYAIIU,
MO3BOJISIET HAXOAUTH HAWUJIyUIllee PEIICHUE B MPUKIAJHBIX, B TOM YUCJIE COIMATbHO-I)KOHOMHYECKHUX, 3a/adax.
3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOr0 aHalIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (opmalibHO-
JIOTUYECKOTO W KPEATUBHOTO MBIIICHUS, (POPMUPOBAHUIO YMEHUI PaclO3HABATh MPOSIBICHUSI 3aKOHOB MaTe-
MaTHKHU B HayKe, TEXHUKE U UCKYCCTBE. YUalluecs Y3HAIOT O BBIIAIOIIMXCSA PE3YJIbTATAX, IOJTYYEHHBIX B XOJE
Pa3BUTHUSI MAaTEMATHUKH KaK HayKH, U 00 UX aBTOPAX.

CopepxarenpHo-MeTOnMYEeCKass NTUHUSA «MHOXECTBa M JIOTMKa» BKIIIOUAeT B ce0sl 3JEMEHTHI TEOPHH
MHOXECTB U MaTEMaTUYECKON JIOTUKH. TeOpEeTUKO-MHOKECTBEHHBIC MPEACTABICHUS TPOHU3BIBAIOT BECh KYpC
IIKOJIbHOM MaTeMaTUKH U MpEeAsaraloT Hauboliee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONIMI BCE pa3eNbl MaTe-
MAaTHKH U €€ MPUII0KEHHM, OHU CBS3BIBAIOT Pa3HbIE MATEMATUUECKUE TUCITUTUIMHBI U UX MPUJIOKEHUS B €IMHOE
uenoe. [loaTroMmy BakHO JaTh BO3MOKHOCTh IIKOJBHUKY MOHMMAaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK COBpE-
MEHHOW MAaTeMaTHKH U MCTOJIb30BaTh €ro JIJIsi BHIPAKEHHUSI CBOUX MBICIIEH. J[pyruM BaKHBIM MTPU3HAKOM MaTe-
MaTUKU KaK HayKH CIeAyeT MpHU3HATh CBOMCTBEHHYIO €l CTPOrocTh 0OOCHOBAHMN U CIEOBAaHUE OMpEAENEH-
HBIM TIpaBUJIaM MTOCTPOEHHUS JTI0KA3aTEIHCTB. 3HAKOMCTBO C JIEMEHTAaMH MaTEMaTUYECKON JIOTUKU CIIOCOOCTBY-
€T Pa3BUTHIO JIOTUYECKOT'0 MBIIIJIEHUS YUallIUXCs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJE€HUS HAa OCHOBE JIOTH-
YECKUX MpaBuil, POPMUPYET HABBIKM KPUTUUECKOTO MBIIILICHHUS.

B xypce «Anrebpa u Hayana MaTeMaTHYECKOTO aHAJIW3a» MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MO-
NETMPOBAaHUSI, KOTOPBIE MTPU3BAHBI CIOCOOCTBOBATH ()OPMHUPOBAHUIO HABBIKOB MTOCTPOEHUST MOJIEIIEH pealbHBIX
CUTYaIuH, UCCIEeOBAHMS ATUX MOJIENeH C MOMOIIBIO ammapara anredpsl 1 MaTeMaTHYECKOTO aHallu3a, HHTep-
MpETAIUH MTOJIYYCHHBIX PE3YNbTaTOB. TaKkue 3a/laHusl BIUIETEHBI B KaXKbIM U3 pa3enoB [IporpaMmel, MOCKoIb-
Ky BEChb MaTepHall Kypca IIUPOKO UCIOJb3YETCs I pelleHus MPUKIAIHbIX 3a7a4. [Ipu pemenun peaibHbIX
MPAKTUYECKHUX 3aJa4 y4dalluecsl pa3BUBAIOT HAOII0aTEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, abcTpa-
THUPOBATHCS, UCIOIB30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETH3UPOBATH MpodiieMy. [lesTenbHOCTh o Gopmu-
POBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX 3a7]a4 OPTaHU3YETCs B MPOIIECCe U3YUEHUS BCEX TeM Kypca «AJreo-
pa ¥ Havajla MaTEMaTUYECKOr0 aHaIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Cormacno yueOHomMy 1any B 10 —11 kiraccax mzydaercst yaeOHbIN Kype «AnreOpa U Havajga MaTeMaTH-
YEeCKOT0 aHan3a», KOTOPHIN BKIIOYaeT B ce0s CIeNYIOIINEe OCHOBHBIE Pa3/elibl coaepkanus: «Uucna u Beauc-
JeHus», «YpaBHEHUs U HepaBeHCTBay, «DyHKIUHU U rpadpukn», «Hauana MmatemaTrueckoro aHanuza», «MHo-
KECTBA U JIOTUKAY.

B YueOHoM mutaHe Ha U3ydeHHEe YriyOJIEHHOTO Kypca anreOpbl M Havyal MaTeMaTHdeckoro aHaim3a B 10
KJIacCe OTBOJUTCS HE MeHee 4 yueOHBIX YacOoB B HEIEIIIO.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O IPEIMETA «AJITEBPA 1 HAYA-
JIA MATEMATHYECKOI'O AHAJIN3A»

OcBoenne ydeOHOTro npeamera «Anredpa ¥ Hayanma MaTEeMaTHYECKOTO aHAJIM3a» JOJHKHO 00eCreunBaTh
JOCTH)KEHHE Ha YPOBHE CPEIHETO OOIero oOpa3oBaHMsl CIASAYIOMIMX JUYHOCTHBIX, METAlIPEAMETHBIX U MPE/-
METHBIX 00Pa30BATEIBHBIX PE3YJIHTATOB:

JUYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yIbTaThl OCBOSHUS MPOTPaMMBbI yueOHOTO mpeaMera «MaTeMaTHKa XapaKTepU3YIOTCS:

I"'pax1aHCKOE BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO TPAKIAAHCKOW TMO3HMIIMH OO0YYArOMIerocsl Kak aKTUBHOTO M OTBETCTBEHHOTO WICHA
pOCCHICKOTO 00IIecTBa, MPEACTABICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS Pa3IUIHBIX
CTPYKTYp, SIBJICHUU, TPOIIEAYP TPakKIAaHCKOTO o0IIecTBa (BEIOOPHI, OMPOCHI U TP.), YMEHUEM B3aUMOJICHCTBO-
BaTh C COIMATIBLHBIMU MHCTUTYTAMU B COOTBETCTBUHU C UX QYHKIIUSIMH H HA3HAYCHHUEM.

[TaTproTHYECKOE BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCHICKOMN Ipa’kIaHCKOW MACHTUYHOCTH, YBAXEHHUS K MPOIUIOMY U HACTOSIIEMY
POCCHUICKOM MAaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHMKEHHUSIM POCCUMCKUX MAaTEMAaTHKOB U POCCHUM-
CKOM MaTEMaTHUYECKOM IIKOJIbI, K MCIIOJIb30BAHMIO 3THX JOCTKEHUN B APYTHX HayKaxX, TEXHOJOTHsX, chepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIHTAHHE:.

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapojaa; c(hOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HA-
HUSI, STUYECKOTO TOBEJICHUS, CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHHH HAyKH U JIeATEIbHO-
CTBIO YYEHOT'0; OCO3ZHAHHEM JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMUMUBOTO OYAYIIETO.

DCTETUYCCKOE BOCIIUTAHHUE:

ACTETHYECKUM OTHOIIICHHUEM K MHPY, BKIIOYAs ICTETUKY MAaTEMaTHYCCKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/la4, peleHul, pacCyACHUIT; BOCOPUUMYUBOCTbIO K MATEMAaTUYECKIM aCIeKTaM Pa3IMYHBIX BUIOB HUCKYC-
CTBa.

Pu3nuecKoe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS MIPUMEHITh MaTEMaTUYCCKIE 3HAHMS B HHTEPECAX 30POBOro M Oe3ormac-
HOro 00pa3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO (340POBOE MUTAaHUE, COATaHCHPOBAH-
HBIA PEXXUM 3aHATUH U OTIBIXA, PEryJIspHas GU3NYECKasi aKTUBHOCTH); (PU3HMYECKOTO COBEPIIICHCTBOBAHUS ITPU
3aHATHUSAX CIIOPTUBHO-030POBUTEIBHON JIEATEILHOCTBIO.

TpyaoBoe BOCIIMTAHHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM [IEHHOCTHU TPYAOIIO0MS; HHTEPECOM K pa3nuyHbIM chepam npodec-
CHUOHAJILHOU JCSITEILHOCTH, CBS3aHHBIM C MAaTEMATUKON U €€ MPUIOKCHUSIMH, YMCHHEM COBEpPINATh OCO3HAH-
HBI BBIOOp Oyayiiei mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IUIAHBI; TOTOBHOCTHIO U CIIO-
COOHOCTBIO K MaTeMaTUIECKOMY OOpa30BaHUIO M CaMOOOPA30BaHUIO HA TMPOTSHKCHUU BCEH KM3HU; TOTOBHO-
CTBIO K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTHUECKUX 33/1a4 MaTeMaTUYECKON HAMpPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIMTAHHE:

c(OPMUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYpbI, MOHUMAHUEM BIUSHHUS COIUAIBHO-PKOHOMUYECKUX
MPOIIECCOB Ha COCTOSIHUE TIPUPOTHON U COIMAIBHOU CPENibl, OCO3HAHUEM TJIO0ATHHOTO XapaKTepa IKOJIOTHYe-
CKUX MpoOJeM; OpUeHTalMell Ha TPUMEHEHNE MaTeMaTHYeCKUX 3HaHUN ISl pelleHusl 3a/1a4 B 00JIacTH OKpY-
JKAroIIeH CpeJibl, IJIAHUPOBAHUS TIOCTYITKOB M OIICHKH MIX BO3MOXKHBIX MTOCIICACTBHH JITSI OKPYXKAIOIICH CpeIbl.

LleHHOCTH HAYYHOTr'O ITO3HAHUS

c(hOPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHON MPaKTUKU, MOHUMAaHUEM MaTeMaTHYeCKOW HayKu Kak cdepbl 4eloBEeYeCKOW AEsITeNbHOCTH,
3TanoB €€ Pa3BUTHS W 3HAYMMOCTH ISl PA3BUTHUS IUBIIN3AINN; OBJIAJCHHEM S36IKOM MaTEMaTHKH M MaTeMa-
TUYECKOW KYIbTYPOH KakK CpPeICTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIIATH MPOSKTHYIO U HCCIIEI0BA-
TEIBCKYIO IeATETbHOCTh MHIUBHIYATLHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MeTanpeMeTHbIE Pe3yIbTaThl OCBOSHHS MPOTpaMMbl ydeOHOTO mpeaMmeTa «MaTemaThkay XapaKTepH-
3YIOTCSl OBNIQJICHUEM VHUBEPCATbHbIMU HOZHABAMETIbHBIMU OeliCNUAMU, YHUBEPCATbHOIMU KOMMYHUKAMUG-
HbIMU OelicmBUIMU, YVHUBEPCATIbHLIMU PeZYIAMUBHBIMU OelCMBUSIMU.

1) Vhusepcanvhvle noznasamenvhuie oeiicmaus, obecneuusaiom Gopmuposanue 6A306biX KOZHUMUBHBIX
npoyeccos obyuaouuxcs (0ceoenue Memooo8 NO3ZHAHUS OKPYIHCAIOUC20 MUPA;, NPUMEHEHUE JI02UYECKUX, UC-
C1e006amenbCKUX onepayuil, ymeHull pabomams ¢ uHghopmayuetl).

Bba3oBbIe TOrMYECKHE IEHCTBUSL:




® BBIABIIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEeMaTHUYECKUX OOBEKTOB, MOHSATHHA, OTHO-
IICHUH MEXAy MOHATHAMU; (GOPMYIMPOBATH OINPEACIICHUS MOHITUH; yCTaHABIMBATh CYIECTBEHHBIH MPU3HAK
KJ1accu(UKaluu, OCHOBaHUsI Ul 000O0IIEHUS U CPAaBHEHUS, KPUTEPHH ITPOBOIUMOIO aHAJIN3a;

® BOCIIPMHUMATh, (HOPMYIUPOBATh U MPEeOoOPa30BLIBATH CYXKACHUS: YTBEPAUTEIbHBIC U OTPULIATEIbHEIE,
€IMHUYHbIE, YACTHbIE U OOIINE; YCIOBHBIE;

® BBIIBIATH MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TNPOTHUBOpEeuYUs: B (pakTax, HaHHBIX,
HAOJIOACHUAX U YTBEPKACHUSAX; MIpeIaraTb KPUTEPHUH ISl BBIABICHHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHH;

& JIeJ1aTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHIYKTUBHBIX YMO3aK/IIOUEHHH,
YMO3aKIIIOYEHUH 110 aHaJIOTUH;

® [IPOBOJUTH CAMOCTOSITENIHO J10Ka3aTEIbCTBA MAaTEMATUYECKUX YTBEPKIACHUH (TIpsMbIE U OT MPOTHUB-
HOTO), BBICTPaWBaTh apryMEHTALUIO, MIPUBOAUTH MPHUMEPHI U KOHTPIPUMEPHI, 0OOCHOBHIBATH COOCTBEHHBIC
CYXKJIEHUS U BBIBObI;

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

ba3oBble uccaenoBaTenbCcKue 1eHCTBUS:

® JICIIOJIB30BaTh BOIPOCHI KaK HCCIIEAOBATENLCKUN MHCTPYMEHT IMO3HAHUS; (HOPMYIHPOBATH BOMIPOCHI,
¢buKcupyomue NpoTUBOpeune, NpodiIeMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (JOPMHUPOBATH TUIIOTE3Y, apry-
MEHTHPOBATh CBOIO NO3ULINIO, MHEHUE;

® [IPOBOJMTH CaMOCTOSITEJIbHO CIIAHUPOBAHHBIM AKCIEPUMEHT, MCCIEA0BAHUE IO YCTAHOBIIEHUIO OCO-
OCHHOCTEH MaTeMaTU4YeCKOr0 OOBEKTA, SBJICHHS, MPOIECCA, BHISBICHHIO 3aBHCHUMOCTEH MEKIY OOBEKTaMH,
SIBJICHUSIMHU, TIPOLIECCAMU;

® CaMOCTOSITENFHO (POPMYITUPOBATH 0OOOIICHHS U BBIBOABI IO PE3YJIbTaTaM MPOBEICHHOTO HAOIIOICHMS,
UCCIIEI0BaHMs], OLIEHUBATh JOCTOBEPHOCTb MTOJyYEHHBIX PE3Yy/IbTaTOB, BEIBOJAOB U 000OIICHUIA;

® [IPOrHO3MPOBATh BO3MOKHOE PAa3BUTHE IIPOLIECCA, a TAKXKE BBIABUIATh MPEAIOIOKEHUS O €T0 Pa3BUTUU
B HOBBIX YCJIOBHMSIX.

PaGora ¢ undopmarmei:

® BBIIBIATH JAeHUIUTH WHPOPMALINHU, JAHHBIX, HEOOXOIUMBIX JJISi OTBETA HA BOMPOC M JJISl PELICHHS
3aJ1a4y;

e BpIOMpaTh MH()OPMAIUIO U3 UCTOUHUKOB Pa3IMYHbIX TUIIOB, aHAJIM3UPOBATh, CUCTEMaTU3UPOBATh U M H-
TepIPEeTUPOBaTh UH(OPMALIMIO Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHHUS;

® CTPYKTYpUpPOBaTh HH(POPMAINIO, MPEICTABIATh €€ B PA3IMYHBIX (hopMax, WIUTFOCTPUPOBATH Tpaduye-

CKUH;
® OIICHMBATh HAJEKHOCTH MHPOPMAIINH 110 CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvhvle KOMMyHUKAMUGHbIE Oelicmaus, 00ecnequsarom cqhopmMupo8aHHOCmy COYUATbHBIX
HABbIKOG 00Y4AIOUWUXCSL.

OouieHue:

® BOCIIPUHHUMATh U (POPMYIUPOBATh CY)KJEHHS B COOTBETCTBUU C YCIOBHAMM M LIEIAMU OOLIEHUS; SCHO,
TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAaX, 1aBaTh NOSICHEHUS 110 X0y
pelIeHns 3a1a4l, KOMMEHTUPOBATh MOJIYyYEHHBIN PE3ysIbTarT;

® B X0JIe 00CYX/I€HHS 3a/1aBaTh BOMPOCH! IO CYLIECTBY 0OCYX/AaeMOI TeMbl, PoOJIeMbl, pelaeMoi 3a-
Jlauu, BbICKA3bIBaTh UJI€U, HAIIEJIEHHBIE HAa TOMCK PELICHUS; COIIOCTABIIATh CBOU CYXACHUS C CY)KIEHUSMU APY-
I'MX YYaCTHHKOB JMajora, OOHapyXHBaTh pa3Muyue M CXOACTBO MO3UIIMIA; B KOPPEKTHOH (opme dopMynupo-
BaTh Pa3HOIJIACHS, CBOM BO3PAKECHMUS;

® IIPEJICTABIISTh PE3YNbTATHl PELIEHUS 33]a4M, SKCIIEPUMEHTA, UCCIIEI0BAaHUS, IPOEKTA; CAMOCTOSTEIILHO
BbIOMpPATh (pOpMAT BHICTYIIJICHUS C YUETOM 33J1au MPE3eHTAIlM1 U OCOOCHHOCTEN ayAUTOPUH.

CoTpyiHHYECTBO:

® [IOHUMAaTh M HUCIOJb30BATH MPEHMYILECTBA KOMAaHIHOW M WHAWBUAYAJIbHOW pabOThl MPHU pelICHUU
y4eOHBIX 3a/a4; IPUHUMATh L1€1b COBMECTHOMN JEATENIbHOCTH, IUIAHUPOBATh OPTaHU3aLUI0 COBMECTHOM pabo-
ThI, pacIpeeNsaTh BUAbI pabOT, TOroBapuBaThCs, 00CYXKIaTh MPOLIECC U Pe3yabTaT paboThl; 00001IIaTh MHEHUS
HECKOJIBKUX JIIOJEH;

® y4acTBOBaTh B IPyNNOBHIX (hopmax paboThl (00CYKaeHHS, 0OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI» U
T.I1.); BBIMOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JEHCTBHS C IPYTMMH WIEHAMH KOMaHJbI; Olle-
HUBaTh KayeCTBO CBOET0 BKJIaJa B OOLIUIl MPOJYKT MO KpUTEPHUSIM, cHOPMYIMPOBAHHBIM YUYACTHUKAMU B3au-
MOJIeHICTBHSL.




3) Vnusepcanvnuvle pecynamusnsle oeticmeusi, obecneuusaom Gopmuposanue cCMvlClo6blX YCMAHOBOK

U JHCUBHEHHBIX HABLIKOB TUYHOCHIU.

CamoopraHu3anms:

® COCTaBIIATH IUJIaH, AJITOPUTM PEIICHUS 3a/1a4i, BBIOMpATh COCO0 pelieHus ¢ yu€TOM MMEIOIUXCs pe-
CYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHPOBATH BAPHAHTHI PEIICHUN C Y4ETOM
HOBOI MH(pOpPMAITIH.

CaMOKOHTPOJIb:

® BIIQJICTh HAaBBIKAMH ITO3HABATEIHPHOW peIEKCHMH KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUI M MBICIH-
TEIBHBIX TIPOIECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMH CAMOMPOBEPKU, CAMOKOHTPOJIS MIPOLIecca U Pe3yib-
TaTa pelIeHUs MaTeMaTHICCKOM 3a1a4H;

® [IPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTH IPU PEHICHUHW 3aJa4H, BHOCUTh KOPPEKTUBHI B
ACATCIIBHOCTh HAa OCHOBEC HOBBIX OGCTOSITGJIBCTB, JaHHBbIX, HaﬁHeHHbIX OI_HI/I6OK, BBISIBJICHHBIX TPYZ[HOCTeﬁ;

® OIICHMBATh COOTBETCTBHE PE3YyJIbTATA M U YCIOBHAM, OOBSICHATh MPUYMHBI JOCTHIKEHUS WU HEJIO-
CTHKCHUS PE3YJIbTATOB JEATEILHOCTH, HAXOAUTh OITUOKY, /1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbHI

10 kaace
Yucjaa 1 BBIYHCJIEHUA

e (CB00OAHO OMEpUPOBaATh MOHATHIMH: paAIlIOHATIBHOE YUCIIO0, OECKOHEUHas mepuoandeckas Apoob, mpo-
LIEHTHI; UPPALIMOHAIBHOE YUCIIO; MHOXKECTBA PAllMOHAIBHBIX U JIEHCTBUTENIbHBIX YUCEN; MOAYNb JEH-
CTBHUTEJIIBHOTO YHCIIA.

e [IpumeHsaTh APOOU U MPOLEHTHI AJS PELICHUs MPUKIAJHBIX 3a/lad U3 Pa3IMuHbIX OTpaciel 3HaAHUHA U
pEATBHON KU3HMU.

e [lpumeHsTh NMpUOIMKEHHBIE BHIYUCIICHUS, IPABUIIA OKPYTJIICHUS, IPUKUIIKY U OLEHKY pe3yibTaTa Bbl-
YUCIICHUM.

e (CB000AHO ONEpUPOBATHh MOHATUEM: CTEIECHD C IEJIBIM MMOKa3aTeIeM; UCII0Ib30BaTh MOAXOAAIIYI0 Gop-
My 3aIlUCH JEHCTBUTENBbHBIX YNCEN JIs PEIICHUS MPAKTUYECKUX 3a7a4 U NIPEACTABICHUS JaHHBIX.

e (CB00OJHO ONEPUPOBATH MOHATHEM: apU(PMETUICCKUI KOPEHb HATYPAILHOM CTEIICHHU.

e (CB00OOJHO ONEPUPOBATH MIOHATHEM: CTCIICHb C PAIIMOHAIBHBIM ITOKa3aTeIIeM.

e (CB000AHO ONEpPUPOBATH MOHATUSAMU: Jorapudm ymrcna; AeCITUYHBIC U HATypalbHbIE Jorapu(MeI.

e (CB00OAHO ONEpPUPOBAThH MOHATUSAMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOTO apryMEHTa.

e OnepupoBaTh MOHATUSIMU: APKCUHYC, ADKKOCUHYC U apPKTAHT€HC YHCIIOBOI'O apTyMEHTA.

YpaBHeHHd U HEPABEHCTBA

e (CB00OAHO OnEepUpPOBaTh NOHITUSIMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIE YPaBHEHUS
U ypaBHEHUSA-CIIEACTBHS; PABHOCUIIbHBIE HEPABEHCTBA.

e [IpumMeHATH pa3nIuyHbIE METOJbI PEIICHUS PAllMOHAIBHBIX U IPOOHO-pAIlMOHATIBHBIX YPAaBHEHMI; MpHU-
MEHATh METOJ{ UHTEPBAJIOB JUUISl PEIICHHS] HEPABEHCTB.

e (CB000AHO OnEepUpPOBaTh MOHATHAMH: MHOTOWIEH OT OJIHOW MEPEMEHHOM; MHOTOWIEH € IeJIbIMU KO3 (-
¢uneHTaMi, KOpHH MHOTOWIEHA; MPUMEHSTh JIeIeHHe MHOTOUYJIEHa Ha MHOIOWIEH C OCTaTKoM, T€O-
pemy besy u Teopemy Buera i pemenus 3agaud.

e (CB000OAHO OMEpUPOBATh MOHATHAMM: CUCTEMA JIMHEWHBIX YpaBHEHHM, MaTpHIa, ONPEIeTUTeIh MaTpH-
1Bl 2 X 2 ¥ €r0 TEOMETPUUECKUI CMBICH; UCIIOJIb30BaTh CBOMCTBA ONMPENEIUTENA 2 X 2 NIl BBIYUCIICHHUS
€ro 3HAYEHHUsI, IPUMEHSTh ONPEACIIATEIN Il PENIEHUSI CUCTEMBI JINHEWHBIX YPAaBHEHHI; MOJIEIUPOBATH
peanbHbIe CUTYALUU C ITIOMOIIBIO CUCTEMBI JTUHEHHBIX YPaBHEHUH, UCCIEN0BATh IIOCTPOCHHBIE MOJEIU
C TIOMOIIBIO MAaTPHIL U ONPEIETUTENEH, HHTEPIIPETUPOBATH ITOJTYyYEHHBIN pe3yJIbTar.

e lcnonb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /IS TPe0Opa30BaHUs BEIPaKEHU.

e BrInonHATe npeoOpa3oBaHKs YHCIOBBIX BBIPAXKEHUH, COEPKAIUX CTENIEHH C pallMOHAILHBIM I10Ka3a-
TEJEM.

e Hcnonb3oBaTh CBOMCTBA JIOTapupMOB JIJ1s MpeoOpa3zoBaHus JIOTapU(PMUIECKIX BBIPAKEHUI.



CB0OOOHO OmepHUpOBaTh MOHATUSAMU: UppAIOHATBHBIC, TTOKAa3aTeNbHbIC U JorapudMuueckue ypaBHe-
HUSI; HAXOJUTh UX PEILICHHUS C MOMOILbIO PAaBHOCUIIBHBIX MEPEX0I0B WM OCYILIECTBIIS TPOBEPKY KOP-
HEN.

[IpuMeHSITh OCHOBHBIE TPUTOHOMETPUYECKUE (OPMYIBI ISl MPEOOPa30BAHMSI TPUTOHOMETPHUUCCKHIX
BBIPAYKECHHUIA.

CB0OOOHO OTIEpUPOBATH MOHATHEM: TPUTOHOMETPUIECKOE YPaBHEHHE; IPUMEHITH HEOOX0IuMBbIe (Op-
MYJIbI JJIS1 pEUICHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX YpPaBHEHUM.

MonenupoBaTh peajbHble CUTyallMH Ha SI3bIKE ajareOpbl, COCTaBIATh BbIPAXKEHUs, ypaBHEHUS, HEPABECH-
CTBa 10 YCJIOBHIO 33J]auu, UCCIEA0BaTh OCTPOCHHBIE MOJEIHU C UCIIOIb30BAHUEM alllapara anreopsl.

DYyHKUMH U TPAPUKHU

CBoOOaHO OTepupoBaTh MOHATUAMHU: (PYHKIIHS, CIIOCOOBI 3a1aHus (QYHKIIMH; B3aUMHO OOpaTHbIC (PyHK-
MU, KOMIO3UIUS (PyHKLINI; TpaduK (PYHKIMH; BBIIOIHATH AJIEMEHTapHbIe TpeoOpa3oBaHus rpadukoB
(GyHKIHH.

CB00OIHO OmEepUpOBaTH MOHATHUSAMHU: O0JACTh OMpEeNICHUs U MHOXKECTBO 3HAaYeHHH (YHKIUH, HYIH
(GyHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA.

CBOOOJHO OmEepUpOBaTH MOHATHUAMH: YETHBIC U HEUETHBIC (YHKIHMH, TIEpUOAUYecKrue (PyHKIIMHU, TPo-
MEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI I MUHUMYMBI (PYHKIIMH, HanOOJIbIlIee U HAUMEHbBIIICES
3HaYeHUe PYHKIIMU HA IPOMEKYTKE.

CB0O0OIHO OTEepHPOBAThH MOHITHIMH: CTCTICHHAs (DYHKIUS ¢ HATYPAJIbHBIM H IICJIBIM TIOKa3aTelieM, Ipa-
($uK cTeNeHHONW (YHKIMH C HATypaJIbHBIM M IIEIBIM IOKa3aTelieM; TpaduK KOpHS N-OW CTENEeHU Kak
(GyHKIIUM 00paTHOM CTENEHU C HaTypalbHBIM MTOKa3aTelIeM.

OnepupoBarh NOHITHSIMHU: JIMHEHHAs, KBAJAPATUIHAS U POOHO-TMHEHHAS (YHKIIMH; BBITIOIHATE dJIc-
MEHTapHOE HCCIE0BAaHUE U MOCTPOSCHUE UX TPadUKOB.

CBOOOIHO OmNEepHUpOBaTh MOHATUSMU: TOKAa3aTebHAS W Jorapudmudeckas (pyHKINU, UX CBOWCTBA U
rpadyKu; UCIIOTB30BATh UX TPAPUKHU JJIS PCIICHUS YPaBHECHUH.

CB00OHO OTEepHpPOBaTh MOHATUAMH: TPUTOHOMETPUYECKAs] OKPYKHOCTh, OTpPEeNIeHue TPUTOHOMETPH-
yecKuX (PyHKUIUN YMCTOBOTO apryMeHTa.

Hcnonb3oBatk rpaduky GYHKIMIA I HCCIICIOBAHUS MPOIIECCOB M 3aBUCUMOCTEH TPU PEIICHUH 3a7a4
U3 IPYTUX YYeOHBIX MPEIMETOB M PEATbHON KU3HU; BEIPAXKATh (POPMYJIaMU 3aBUCUMOCTH MEXTY BEJTH-
YUHAMH.

Hauana MmaTeMaTH4eCKOro aHAJIM3a

CB00OO/HO OmNEepUpOBaTh MOHATUSAMU: apudMeTHUecKass U TeoMeTphuYecKas Mporpeccus, O0ECKOHEYHO
yOBIBarOIasi FeOMETPUYUECKasi IPOrPeccHsl; JIMHEHHBIN U SKCIIOHEHIIMAIBHBIN POCT, (OpMYyIIa CIOKHBIX
MIPOLIEHTOB; UMETh MIPECTABIIEHUE O KOHCTAHTE €.

Hcnonbp30BaTh IpOrpeccuy A pelIeHHs pealbHbIX 3a/1a4 PUKIIAJHOTO XapaKTepa.

CB00OHO ONEepHpOBATh MOHATUAMU: MOCIEA0BATENBHOCTh, CIIOCOOBI 33/1aHUs MOCIIEI0BATEIbHOCTEH,
MOHOTOHHBIE U OTPaHUYEHHbIE MTOCIIEJOBATEIbHOCTH; TOHUMATh OCHOBBI 3apOXKACHUS MaTEMAaTUYECKO-
r0 aHaJIM3a KaK aHajau3a OECKOHEYHO MaJjbIX.

CB0OOIHO omepupoBaTh MOHATHSMHU: HENpPEpbIBHbIE (YHKIMM; TOYKH paspbiBa rpaduka (yHKIUY;
aCUMITOTHI rpauka QyHKIUH.

CB000HO omepupoBaTh MOHATHEM: (DYHKIIMS, HETIpephIBHAs Ha OTpe3Ke; MPUMEHTh CBOWCTBA HEIpe-
PBIBHBIX (DYHKLUH JUI peleHus 3ajay.

CB000OIHO onepUpOBaTh MOHATHIMU: TIEpBast U BTOpasi MPOM3BOJHbIE (DYHKIIMHU, KacaTellbHas K rpaduxy
GyHKIUH.

BbIuuciaTe MpoU3BOJHBIE CYMMBI, MPOU3BENEHUS, YaCTHOTO M KOMIIO3UIUHM JBYX (YHKIIMIA; 3HAThH
MIPOU3BO/IHBIE AJIEMEHTAPHBIX (DYHKIIUH.

Hcnonb3oBaTh reoMeTpuyecKuil U GU3NYECKUI CMBICI TPOU3BOIHOM [Tl pEIIeHUs 3a]1a4.

MHuozxecTBa U JIOTHKA

CB000/1HO OnIepupPOBaTh MOHATUSMH: MHOKECTBO, ONEPAIIMH Ha/l MHOXXECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN alnapar s ONMCAHUS PEalbHBIX IPOLECCOB U SIBICHM,
IIPU PELICHNH 33124 U3 JPYTUX YU4eOHBIX NPEAMETOB.

CB00OOHO ONEpPUPOBATH MOHATUAMU: ONPEAEICHHE, TEOPEMA, YpPaBHEHHE-CIIEICTBUE, CBOMCTBO Mare-
MaTH4eCKOro 00bEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHbIE YPAaBHEHUSI M HEPABEHCTBA.



COJAEP/KAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)

10 kiace
Yucia ¥ BLIYHCICHUSA

Parmonanbueie yncia. OOBIKHOBEHHBIE M AECATUYHBIEC IPOOH, MPOLIEHTHI, OECKOHEUYHbIE TIEPUOUUECKUE
npoOu. IIpumenenue qpodeit 1 MPOLEHTOB Il pellieH s IPUKJIAAHBIX 3aay U3 pa3IMYHbIX OTpacieil 3HaHui 1
peanbHOM KU3HU.

JlelicTBUTENbHBIE YKCa. PaninoHanbHble U HppalMOHAIbHBIE YKcIa. ApUPMETHYECKHE ONIepaLK C AeH-
CTBHUTEJIBHBIMH YHUCIaMH. MOIyib JEHCTBUTEIBHOIO YHCIa M €ro cBoicTBa. IpuOmmkEéHHBIE BBIUYMCIICHUS,
IIpaBWJIa OKPYIJICHUS, IPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenb ¢ 1ensIM nokasateneM. bunom Herotona. Mcrons3oBanue moaxossmield popMbl 3amucH Jei-
CTBUTEJIBHBIX YHMCEJI IJIsl PELICHMSI IPAKTUYECKUX 3a/1a4 U ITPEICTABICHMS TaHHBIX.

Apudmernieckuil KOpeHb HaTypaJbHOW CTETIEHHU U €r0 CBOICTBA.

Crenens ¢ palMOHaIbHBIM IIOKA3aTENIEM U €€ CBOWCTBA; CTENEHD C IEHCTBUTEIIBHBIM I10KA3aTEIIEM.

Jlorapudwm gucna. CpoiicTa iorapudma. JlecaTHIHbIC U HATYpaTbHBIC JIOTapU(MBI.

CuHyC, KOCHHYC, TAHI€HC, KOTAHT'€HC YMCIIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC U apKTaHI€HC YHC-
JIOBOTO apryMeHTa.

YpaBHeHHsI M HEPABEHCTBA

ToxnmecTBa M TOXXIECTBEHHBIE NMPe0Opa3oBaHMs. Y paBHEHUE, KOPEHb YpaBHEHUs. PaBHOCHIIbHBIE ypaB-
HEHUs U ypaBHEHHUs-ceCcTBUs. HepaBeHCTBO, pelieHre HEpaBEeHCTBaA.

OCHOBHBIE METO/BI PELIEHUS LENbIX U APOOHO-PALMOHAIIBHBIX YpaBHEHUI U HepaBEHCTB. MHOIOYJIEHBI
OT OJIHOM NepeMeHHOM. /leneHne MHOrousaeHa Ha MHOrOWwIeH ¢ octatkoM. Teopema be3y. MHorowieHsl ¢ ne-
neiMU K03 purmentamu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAECPIKAILIMX CTEICHU U KOPHH.

WppanumonanbHble ypaBHeHUs. OCHOBHbBIE METO/bI PELICHUS UPPALlMOHAIBHBIX YPAaBHEHUH.

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PELICHHMS I0KA3aTEIbHBIX YPABHEHUIA.

[IpeoOpa3oBanue BBIpAKEHHUN, COACPIKAIINX JIOTAPU(PMBI.

Jlorapudpmuueckue ypaBHeHUs1. OCHOBHbIE METObI PEIIEHUS JJorapu(PMUUYECKUX YpaBHEHHH.

OcHoBHbIe TpUroHoMeTpudeckue Gopmyisl. [IpeobpazoBanre TPUrOHOMETPUYECKHUX BbIpakeHuil. Pemre-
HUE TPUTOHOMETPUYECKUX YPABHEHUM.

Pemenue cucreM nuHENHBIX ypaBHEeHUN. MaTpuna cuctemsl JTUHEHHBIX ypaBHEeHUH. Onpenenurens maT-
pHULBl 2X2, €ro reOMEeTPUYECKUNA CMBICI U CBOMCTBA; BBIYMCIECHUE €TI0 3HAYECHHUs, IPUMEHEHHUE ONPEACIINUTEINS
JUISL pELICHUs] CUCTEMBI JIMHEMHBIX YpaBHEHUN. Penmenne npukiIaaHbIX 3a4a4d ¢ MOMOIIBK CUCTEMBI JTMHEHHBIX
ypaBHeHUH. VMccnenoBanne MoCTpPOCHHON MOJEIHU € TIOMOIIBIO MATPHUILL U OIPEIETUTENIEH.

[TocTpoeHne MaTreMaTHYeCKMX MOJENIEH PEAbHOM CUTYallMM C IOMOINBIO YPAaBHEHUN W HEPABEHCTB.
[IpuMeHeHMe ypaBHEHUI U HEPaBEHCTB K PELICHUIO MaTeMaTHUeCKUX 3aJad M 3ajad U3 pa3IMyHbIX oOnacTeit
HayKU U PEATbHON KU3HH.

DYyHKUMH U TPAaPUKHU

OyHKkuMs, crocodsl 3ananus GyHkuuu. B3anmuo obparubie pynkuuu. Komnosunus ¢ynknuii. ['padux
¢byHKIMU. DIeMeHTapHble Tpeodpa3oBaHus TpapuKoB (QyHKIHA.

Ob6mnacTh onpezeneHuss U MHOXeCTBO 3HaueHui GpyHkunu. Hynu ¢pynkuun. IIpomMexxyTku 3HaKOMOCTOS H-
crBa. YéTHble 1 Heu€THbIe QyHKIMH. [lepuoanyeckue Gynkuu. [TpomexyTki MOHOTOHHOCTH (yHKIMU. Mak-
CUMYMbI U MUHUMYMBI (GyHKIIMU. HanOosnpiee 1 HauMeHblee 3HaueHus (QyHKIUU Ha IPOMEKYTKE.

Jlunelinas, kBagpaTUyHast U APOOHO-IMHEHHAss (PYHKIUHU. DJIeMEHTapHOEe UCCIIe0BAaHHE U MOCTPOCHUE
UX rpapuKoB.

CrenenHas GyHKLUSA C HATYpaJbHBIM U LEJbIM Moka3aTeneM. E€ cBoiicTBa u rpaguk. CBoiicTBa u rpaduk
KOpHsI N-0ii CTeNeHH KaK (GyHKIIMK 0OpaTHOW CTENEHH ¢ HaTypalbHBIM IIOKa3aTeJIEM.

IToka3zarenbHas U jorapupmuyueckas (QyHKUIUHU, UX cBoiicTBa W rpaduku. Mcnonb3oBanue rpapukos
GyHKIUHN 1715 penieHus] ypaBHEeHHH.

Tpuronomerpuueckasi OKpy>KHOCTb, ONpeeICHHE TPUTOHOMETPUIECKUX (PYHKIIUI YUCIIOBOTO apryMeH-
Ta.

@DyHKIIMOHANBHBIE 3aBUCUMOCTH B peaibHBIX MpoIeccax U ABICHUsAX. | papuku peasbHbIX 3aBUCUMOCTEH.
Hayana maTteMaTH4ecKoro aHajimsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/laHUs IOCIENIOBaTEIbHOCTEH. MeTo MaTeMaTW4ecKOW HWHIYKIIWU.
MOHOTOHHBIE W OTPaHUYEHHBIE IIOCIEN0BATENBHOCTH. VCTOpPUS BO3HMKHOBEHHMS MAaTEMATHYECKOTO aHAIM3a
KaK aHaJIn3a 6ECKOHEUHO MaJIbIX.



Apudmerndeckas U reoMeTpuueckas nmporpeccuu. beckoneyHo yObIBaromias reoMeTpuyecKasi mporpec-
cusi. CyMMa 0eCKOHEUHO yOBIBAIOIIECH TeOMETPHUYECKOM mporpeccuu. JIMHEHHBIN U AKCITOHEHITHAIBHBIN POCT.
Uucno e. @opMmyna Cl0XKHBIX NMPOLEHTOB. Vcrnonp30BaHue MPOrpeccuu Ui pelIeHUs PEeabHbIX 3a1ad Mpu-
KJIAZHOTO XapakTepa.

HenpepeiBable ¢yHKIMH 1 UX cBOMCTBAa. Touku paszpsiBa. AcUMNTOTHI rpadukoB ¢yHkumid. CBoiicTBa
(GyHKUMH HEenpepbIBHBIX HAa OTpe3ke. MeToa MHTEpBAJIOB JUlsl pelleHusl HepaBeHCTB. [IpuMeHeHne cBOWCTB He-
MPEPBIBHBIX (DYHKIUH I peLIeHus 3a1ay.

IlepBas u BTOpas npousBoaHble GyHKIUU. OnpeneseHue, reOMeTpUIecKuil U1 GU3NIECKUI CMBICIT IIPOU3-
BOJIHOM. YpaBHEHHE KacaTeIbHOH K rpaduky QpyHKINH.

ITpon3BosHbIE 3eMeHTapHBIX (yHKLUH. [Ipon3BogHAs CyMMBbI, IPOU3BEACHUS, YACTHOI'O U KOMIIO3ULIUU
GbyHKIHH.

MHo:xecTBa H JIOTHKA

MHo0ecTBO, ONepalny HajJ MHOXKECTBAaMHM M MX cBoicTBa. Jnarpammel Diinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO aIlapara Juisl ONMCAaHUS PEAIbHBIX IIPOLECCOB U SBJICHUMN, IPU PEIICHUU 3a1a4
U3 IpYTUX y4EOHBIX NPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMAaTHYECKOTO 0OBEKTa, CIEICTBHUE, JOKA3aTEIbCTBO, PABHOCUIIb-
HbIE YpPaBHEHUS.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

(IT0 TOJAM OBYYEHMS)

10 xacc (140 yacos)

Ha3Banue pa3jgena
(koTM4ecTBO Ya-
COB)

OcHOBHOEe coaep:kaHHMe pasjaesa
(Tembl)

OcHOBHBIE BH/IBbI JeSITEJBHOCTH 00y4a-
IOLIMXCH

MHo0keCcTBO Iel-
CTBUTEIIBHBIX YH-
Cell.

MHorouJsieHsl. Pa-
LHOHAIbHBIE YpPaB-
HEHUS U HEpaBEH-
crBa. CUCTEMEI JIU-
HEUHBIX YpaBHE-
HUMN

(28 1)

MHoxecTBO, Omnepaluuy HaJ MHOXeE-
CTBAaMM M MX CBONMCTBa. Jlmarpammel
Diinepa—Benna. [Ipumenenue Teope-
TUKO-MHOKECTBEHHOI'O amnmnapara s
peuieHus 3aaad.

Pammonanbheie uncna. OOBIKHOBEH-
HbIE U JECATHUYHbIE APOOU, IPOLEHTHI,
OeCKOHEeUHbIE TepUOUYECKUE APOOH.
[Ipumenenue napoOell M MPOLIEHTOB
JUIS PEILIEHUs] IPUKIJIAHBIX 3aad.
JlelicTBuTENnbHBbIE 4YKCIa. PanuroHanb-
Hble M HppalMOHAJIBHBIE 4YHCIA.
Apudmernueckue ornepanuu ¢ Jel-
CTBUTENIBHBIMM ~ 4YnciaamMu. Monynb
JEUCTBUTEIIBHOIO YHCIA U €r0 CBOM-
crBa. IlpuGnnxEHHbIE BBIUMCIICHUS,
MpaBWia OKPYIJIEHUs, NPUKHUIKA U
OLICHKA pe3yJIbTaTa BBIUYMCIICHUH.
OCHOBHBIE METO/IbI PEIICHNUS LIENIBIX U
JNpOOHO-pallMOHAJIBHBIX ypaBHEHUN U
HEpAaBEHCTB. MHOTOWIEHbl OT OJHOMI
IepeMeHHoN. /[lenenue MHoOrodseHa
Ha MHOTOWIEH ¢ ocTaTkoMm. Teopema
be3y. MHorousnens! ¢ HeiabIMU Ko3(-
¢unmentamu. Teopema Buera.
Pemienue cucrem JIMHENHBIX ypaBHE-
HUI. MaTpuia cucTemMbl JIMHENHBIX
ypaBHeHUH. OnpeenuTens MaTpUIbl
2x2, ero reOMETPUYECKUI CMBICI U
CBOMCTBA; BHIYMCIIEHUE €T0 3HAUCHUS;
IIPUMEHEHNE ONPEIEIINTENS ISl pe-

Hcnosbp30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJIs ONIMCAaHUA X0Ja PElIeHNs MaTeMa-
TUYECKHX 3a/1a4, a TAKXKE PEaIbHbIX IIPOLIECCOB
U SIBJICHUU.

OnepupoBaTb NOHATUSAMU: PALIMOHATILHOE
4uci0, OeCKOHEUHas epruoandeckas Apoos,
MIPOLIEHTHI; UPPALUOHAIBHOE U ACUCTBUTENb-
HO€ YHCII0; MOJYJIb IEHCTBUTEIIBHOIO YUCIIA,;
HCIO0Jb30BATH 3TH MTOHATHUS IIPU IIPOBEICHUN
pacCyKIE€HUN U JOKA3aTeIbCTB, IPUMEHATH
JpoOU U IPOLIEHTHI JUIs PEIIEHUs] IPUKIIATHBIX
3a/1a4 U3 pa3JInYHbIX OTPACIEH 3HAHWUM U pe-
AIbHOW JKHU3HMU.

Hcnoan3oBatrh mpuOIMKEHHBIE BBIYUCICHMUS,
MpaBUJIa OKPYIJIEHUS, IPUKUJIKY U OLICHKY pe-
3y/bTaTa BEIYUCICHUMN.

IIpuMeHsATh pa3IMYHbIE METOJbI PEUICHUS pa-
[IUOHAIBHBIX M JIPOOHO-pAIlMOHAIBHBIX YpPaB-
HEHUH; a TaK’Ke METOJ MHTEPBAJIOB IS pelle-
HUsI HEPABEHCTB.

OnepupoBaTb NOHATHAMM . MHOTOWIEH OT
OJIHOW IIEPEMEHHOM, €r0 KOPHH; NIPUMEHATh
JIeJICHUE MHOIO4JIEHA HA MHOTOYIEH C OCTaT-
KoM, Teopemy be3y u reopemy Buera s pe-
LIEHUS 3a/1a4.

OnepupoBaTh NMOHATHUSIMM: CHCTEMA JIMHEW-
HBIX YPaBHEHUH, MaTPHULA, ONPEAEIUTENb MAT-
PUIIBL.

Hcnoab3oBaTh CBOWCTBa oOIpeaenuTens 2x2
JUISL BBIYMCIICHHSI €r0 3HA4YCHMS, NMPUMEHATH
ONPEIETUTENN JUIsl PELICHUsT CUCTEMBbI JIMHEH-




LICHUSI CUCTEMBI JINHEWHBIX ypaBHE-
HUl. Pemenue npukiagHbIX 3a1a4 ¢
MIOMOIIIbIO CUCTEMBI JINHEUHBIX ypaB-
HEHHI

HBIX YPABHEHUM.

MopeanpoBaTthb peanbHble CUTYallMH C TOMO-
LBI0 CUCTEMBI JIMHENHBIX YPAaBHECHUH, HCCJIe-
AOBATH ITIOCTPOCHHBIE MOJENIHN C TIOMOIIBIO
MaTpuLl ¥ ONPEIECIUTENICH, HHTEPIPETHPO-
BaTh I0JIYYCHHBIN Pe3ybTaT

OYHKIUYU U T'pa-
¢uku. CreneHHast
(GYHKIHS C LIETTBIM

DyHKIUA, CTIOCOOBI 33/1aHus (PYHKITUH.
B3aumnuo o6parnsie ¢pynkuuu. Komro-

surs GyHkuui. ['paduk GyHkmmm.

OnepupoBaTh NOHATUSIMH: PYHKIIUS, CITOCO-
Obl 3a71aHKs PYHKIIMH; B3aMHO 0OpaTHbBIE
dbyHKIMHM, KOMIO3UIUS QYHKIHHI, rpaduk

MoKa3areieM DnemMeHTapHbIe TPeoOpa3oBaHus rpa- | GyHKIMH, 00JACTh OMpPeIeIeHHUs] U MHOKECTBO
(12 9) ¢buKOB QyHKITHIA. 3HaYeHUN PYHKUUHU, HyTU QYHKIUH, TpOMe-
OO6nacTh ornpenesaeHusl © MHOXKECTBO | )KYTKH 3HAKOIIOCTOSIHCTBA; JIMHEWHas, KBaJlpa-
3Ha4eHud pyHkuuu. Hynu QyHKIun. | THYHAas, ApOoOHO-IMHEIHAS U cTeneHHast (QyHK-
[TpoMexyTkH 3HAKOMOCTOSIHCTBA. YET- | 1uu.
HbIe U HeU€THBIe QyHKUMU. [leproan- | BhIMOJHATH 3leMEHTapHbIE TpeoOpa3oBaHUs
yeckue GpyHkiuu. [IpoMexxyTkn MOHO- | rpadKOB (PyHKITUH.
TOHHOCTH (YHKUIUU. MaKCUMYMBI U 3HATh M YMeTh 1I0Ka3bIBATH YETHOCTh HITH
MUHHMYMBI GyHKIMH. Hanbonbinee 1 | HEUETHOCTH (DYHKIIMH, IEPUOTUIHOCTD (DYHK-
HaMMEHbIIIee 3HaYeHNE (QYHKIIUN Ha 1, HAXOUTh ITPOMEKYTKH MOHOTOHHOCTH
MIPOMEXKYTKE. (YHKIIUN, MAKCUMYMBI I MUHUMYMBI (DyHK-
JIuneiiHas, KBajgpaTH4Has W APoOHO-| MM, HAUOOJbIIEE U HANMEHBIIIeE 3HAUCHUE
IUHeWHas (QYHKUMU. OjeMeHTapHoe| (GYHKLUHU Ha IPOMEKYTKE.
UCCIIEJOBaHUE M MOCTpoeHue rpadu-| @opMyaMpoBaTh U HILTIOCTPHPOBATH Irpa-
KOB 3THX (QYHKIUH. (puyeckn cBoiicTBa TMHEHHOMN, KBaAPATUIHOMH,
CreneHp ¢ 1eNbIM IMOKa3aTeneM. bu- | TpoOHO-TMHEWHOW U CTENeHHON (YHKITHIA.
HOM HproToHa. Beipaxkars opMynaMu 3aBUCUMOCTH MEXIY
CrenenHas GyHKIUS C HATypaJbHBIM | BEJTMYUHAMH.
U 1ebIM nokaszareneM. E€ cBoiicTBa u | 3HATh onpejiesieHHe U CBOIiCTBA CTETICHU C
rpadux IeJIBIM TTOKa3aTeseM; MOIXOIIyto hopMy 3a-
MUCH JIeHCTBUTEIBHBIX YHCEN TSl PeLICHUS
NPaKTUYECKHX 3a/1a4 U TPEICTABICHUS TaHHBIX
Apudmernueckuil | ApudMeTrueckuil KOpeHb HaTypaib- | @OpMyJIHPOBATh, 3aMUCHIBATH B CHMBOJIH-

KOpEHb N-0H cTe-
nenu. Mppanuo-
HaJIbHBIE YpaBHE-
HUs

HOM CTEIIEHH U €r0 CBOMCTBA.
[Ipeobpa3oBaHus YHCIOBBIX BBIpaXKe-
HI/II\/JI, conepmamux CTCIICHU U KOpHI/I.
Uppaumonansusie  ypaBHeHusa. Oc-

yeckoid ¢GopmMe U HCHOJB30BATH CBOWCTBA
KOpHsSI N-Oi CTeNeHH JUIsl mpeoOpa3oBaHUs BbI-
paxeHum.

Haxoauth pemieHusi UppalMoOHAIbHBIX YpaB-

(18 u) HOBHBIE METOJbl PELICHHsS HpPALUO- | HEHUM C IOMOIIbIO PAaBHOCHUIIBHBIX IEPEXO0B
HaJIbHBIX ypaBHEHUH. PaBHOCWIBHBIE | WJIM OCYIIECTBIISASA IPOBEPKY KOPHEN.
Mepexo/ibl B pelIeHUH uppannoHaib- | CTpouTh rpa@uk QyHKIMM KOpHS N-0i cTeme-
HBIX ypaBHEHUI. HU Kak oOpaTHOM [ (YHKIMHM CTENEHH ¢
CaoiicTBa M rpaduk KOpHS N-0il cTe- | HATYpaJbHBIM ITOKa3aTeIeM
NeHH Kak (yHKLIUU 0OpaTHOM CTEeNeHU
C HaTypaJbHBIM MTOKA3aTeIeM

ITokazarenbHas Crenenp ¢ panMOHalbHBIM NOKa3aTe- | POPMyYJHMPOBATH ONpeAeaeHHe CTEIEHU C

¢yuknus. Ilokasa-

JIeM U €€ CBOUCTBA.

palliOHAJIbHBIM ITOKA3aTCIICM.

TenbHble  ypaBHe- | [lokasarenbHas QyHkims, e€ cBoicTBa | BeImomHATh mpeoOpa3oBaHUS YHCIOBBIX BBI-
HUS n rpaduk. Mcnonb3oBanue rpaduka | pakeHUM, coaepkKallux CTENeH! C pallMoOHAIb-
(10 9) (GYHKIMU 1715 pelIeHus] ypaBHEHUI. HBIM I1I0Ka3aTeNIeM.
[TokazarensHbple ypaBHeHMs. OcHOB- | Mcnonb3oBaTh nugpoBbie pecypcesl LI I0-
HBIE METO/IbI pEeIIeHHs TOKA3aTEeNbHBIX | CTPOeHHs IpaduKa MOKa3aTeJbHOM (QYHKIMU U
YpaBHEHUU HU3y4EHUS €€ CBOMCTB.
HaxoauThb pemeHus MOKa3aTeNIbHBIX ypaBHE-
HHI
Jlorapudmuaeckas | Jlorapudwm uncna. Cpoiicta sorapud- | JlaBaTh onpeaesnenue jgorapudma 9ucia; e-

¢ynkuus. Jlora-
pubmMuyeckue

Ma. [lecsTuuHbIE U HATypaJIbHBIE JIOTa-
pudwmsl. [IpeoOpa3zoBanue BeIpaKCHU,

CATUYHOTO U HaTypaibHoro jnorapudma. Ue-
M0JIb30BaTh CBOMCTBA JIOTapU(MOB ISl TIPE-




YpaBHEHHUS COJIepIKALINX JIOTapU(PMBI. o0pa3oBaHus JTorapu(pMUUECKUX BBIPAKECHUH.
(18 u) Jlorapudmuueckas ¢pynkius, e€ ceoii- | CTpouTsh rpaduk gorapudmMuydeckoit pyHKuuu
crBa u rpaduk. Vcnonp3oBanue rpa- Kak 00paTHOM K MmoKa3aTeIbHON U NCIIOIb30-
(duka GyHKIIUM 71 PEIICHUs YpaBHE- | BaTh CBOMCTBA JIorapupmMudeckoit GyHKIIUN
HUH. JUIS pelIeHus 3a1ay.
Jlorapudmuueckue ypaBuenus. Oc- Haxoautp pemieHus norapuMUYecKux ypas-
HOBHBIE METO/IbI PEIICHUs JoTrapud- HEHHI C MOMOIIBI0 PABHOCUJIBHBIX IEPEXO0JIOB
MUYECKUX YpaBHEHUN. PaBHOCUIIbHBIE | MJIM OCYIIECTBIISAS IPOBEPKY KOpHEH
Nepexobl B peIIeHU  Jorapupmuye-
CKMX YPaBHEHUHU.
Tpuronomerpuue- | CHHYC, KOCHHYC, TAHT€HC U KOTaH- JaBaTp onpeneseHusi CUHyca, KOCUHYycCa, TaH-

CKHEC BBIPAXCHHUA U

TeHC YUCIIOBOTO apryMeHTa. ApKCH-

TeHCa 1 KOTAaHI€HCa YMCJIOBOI'O apryMmeHTa,; a

YpaBHEHUS HYC, apKKOCUHYC M apKTAHT€HC YUC- TaK)Ke apKCHHYCa, apKKOCHHYCa U apKTaHI'€HCa
(22 v) JIOBOTO apryMeEHTa. qucna.
Tpuronomerpudeckast OKpyKHOCTb, IIpMeHATH OCHOBHBIE TPUIOHOMETPUYECKHUE
onpeeIeHue TPUrOHOMETPUYECKHUX dbopMyIbl Ui TIpeoOpa3oBaHUs TPUTOHOMET-
(YHKINN 9UCIOBOTO apryMEHTa. PUYECKHUX BBIPAKCHUM.
OCHOBHBIE TPUTOHOMETPUUYECKHE I[IpumensaTe (GOpMyIbl TPUTOHOMETPUU IS
¢dopmysl. [IpeobpazoBanue Tpuro- pellIeHNs OCHOBHBIX THUIIOB TPUTOHOMETpUYE-
HOMETPUUYECKUX BbIpaskeHui. Perre- CKUX YpaBHEHUU
HUE TPUTOHOMETPUYECKUX YPAaBHEHUN
[TocnenoBarensHo- | IlocnenoBarenbHOCTH, CIOCOOBI 337a- | OnepupoBaTh MOHATHUAMM: TOCIIEIOBATEb-
CTH M IIPOIPECCUM | HUS MOcaeaoBaTebHOCTed. MeTon HOCTb, CIOCOOBI 3aJaHUs MOCIEIOBATEIbHO-
(10 9) MaTeMaTH4eCKOW NHIYKIHUHA. MOHO- CTEH; MOHOTOHHBIE U OTPAaHUYECHHBIE MOCIEN0-
TOHHBIE U OTPAHMYEHHBIE TIOCIIEI0OBA- | BATEIbHOCTH; MCCAEAOBATH I10CIEA0BATEIBHO-
TenbHOCTU. McTopus aHanu3a 6ecko- | CTH Ha MOHOTOHHOCTbH M OTPAHUYCHHOCTb.
HEYHO MAJIbIX. [Tonyuars npencrabiieHne 00 OCHOBHBIX HIESIX
ApudmeTrnueckas U reoMeTpuyeckas | aHalM3a OECKOHEUHO MalbIX.
IIPOTPECCUMU. JlaBaTh omnpejaeleHne apuPMETUIECKOH H
beckoneyno yObIBarolass TreoOMeTpU- | TEOMETPUUYECKOM MPOTrPECCU.
geckas mporpeccus. Cymma Oecko- | Jloka3pIBaTh CBOWCTBA apU(PMETHUSCKON U
HEYHO YOBIBAaIOIIEH TI'€OMETPUUYECKOHN | TEOMETPUUYECKON MPOrpeccuu, HAXOIUTh CyM-
nporpeccuu. JIMHEWHBIM W 3KCIIOHEH- | My WICHOB IMPOTPECCHH, a TAKXKE CyMMY dJie-
LUanbHbIN pocT. Yucro e. HOB 0ECKOHEYHO yOBIBAIOIIEH reoMeTpuyecKoi
@opMyna CIOXKHBIX IpoueHToB. Mc- | mporpeccum.
[IOJIb30BAaHUE Iporpeccuu s peure- | Memoab30BaTh IIPOrpeccuu s peLIeHUs 3a-
HUs pealbHBIX 3aJa4 MPUKIAJHOIO | 1a4y IPUKIAJHOTO XapakTep.
Xapakrepa IIpuMeHsiTH (GOPMYNLy CIIOKHBIX MPOLIEHTOB
JUISl peIIEHUs 3a/1a4 U3 pealbHOU NPAKTUKU
HenpepsiBHble HenpepriBable QyHKIIMU U UX cBOW- | OnepupoBaTh NMOHATUAMU: (QYHKLHS HEmpe-
¢ynkuuu. Ilpous- | ctBa. Touka paspbiBa. ACHUMITOTHI | pbIBHAs Ha OTpe3Ke, TOUKA pa3pbiBa (DYHKIUH,
BOJHAs rpaduxoB ¢yHkiuil. CoiicTBa (yHK- | acUMNOTOTA rpapuka GyHKIUH.
(20 v) Ui HenmpepbIBHBIX Ha oTpe3ke. Metos | [IpuMeHATH CBOMCTBa HEMpepbIBHBIX (PYHK-

UHTEPBAJIOB  JUISl  PEIICHHsA Hepa-
BEHCTB. [IpuMeHeHHne CBOMCTB HeEmpe-
PBIBHBIX (YHKIMH Ui pELIeHus 3a-
nad.

IlepBas u BTOpasi NpOU3BOAHBIE
dbyakuun. OnpeneneHne, reoMeTpH-
YeCKUN U (PU3UUECKUI CMBICI ITPOU3-
BOJIHOW. YpaBHEHHE KacaTeIbHOU K
rpaduKy QyHKIHH.

[Ipou3BoiHbIE 371EMEHTAPHBIX (PYHK-
uui. [IponsBogHas CyMMBbl, IPOU3BE-
JI€HUS, YaCTHOTO ¥ KOMIIO3ULIUU

byHKIUH

LUH 171 peLIeHMs 3a1a4.

OnepupoBaTh NOHATHAMM. II€pBasi U BTOpas
MPOU3BO/IHBIE (YHKLMHU; TMOHUMATh (QU3HUe-
CKMM U T€OMETPUYECKUM CMBICI ITPOU3BOIHOM;
3alMChIBaTh YPaBHEHHE KacaTEIbHOM.
BpIyucasTe NPOU3BOIHBIE CYMMBI, ITPOM3BE-
JIeHUS, YaCTHOTO M CI0XHOM (PYHKITUH.
H3yuarh npon3BoAHbIE 3JIEMEHTAPHBIX (PYHK-
LA,

Hcnonb3oBarh reoMerpuueckuili U Qusnde-
CKHI CMBICI IPOM3BOAHOM /ISl pEeLIEHMs 3a/1a4




[ToBTOpeHwMe, OcHoBHbIe TIOHTHS Kypca anreOpsl u | [IpuMeHATh OCHOBHBIE TOHATHS Kypca anreo-
00001IcHHE, CU- | Ha4aJl Maremartudeckoro aHanm3a 10 | ppl M Hayaym MaTeMaTHYeCKOro aHaiu3a s
cTeMaTu3anus 3Ha- | Kjiacca, OOOOIIeHHe W CHCTEMaTH3a- | PEeIIeHUs 3aJa4 U3 PeaTbHOU KU3HU U JPYTHUX
Hui (2 9) WS 3HAHUHT IIKOJIBHBIX MTPEAMETOB

IMoypounoe nianupoBanue AJI'EBPA u nHauana matemaTndeckoro ananausa, 10 kiace

Ne Jlama Tema ypoka
n/n | Ilnan ‘ Dakm
MHo0kecTBO /1eiicTBUTEJbLHBIX YHce]. MHOrowiensl. Paninonajibubie ypaBHeHusi U HepaBeHcTBa. Cu-
CTeMbl JIMHENHbIX YPaBHEeHHUH - 28 yacoB
1 MHOX€eCTBO, OIlepaluy HaJ MHOKECTBAMM U X CBOMCTBA
2 Huarpammsl Ditsiepa - Benna
3 ITpruMeHeHHne TEOPETUKO-MHOKECTBEHHOI0 annapaTra [yl pelieHus 3a1a4y
4 Panyonanbabie yucia
5 OOBIKHOBEHHBIE U IECITHYHBIC APOOH
6 [IponeHTHI
7 beckoHEeYHbIE TePHOANYECKHIE APOOH
8 ITpumenenue 1po6eil 1 NPOLIEHTOB ISl PEHICHUs IPUKIAIHbIX 33124
9 JleiicTBUTENbHBIC YHNCIIA
10 PanyioHasibHbIEe 1 UPPALOHAJIBHBIE YHCIIA
11 ApudmeTnueckue onepanuu ¢ 1eHCTBUTENbHBIMU YUCIAMU
12 Mopynp JEMCTBUTEIBLHOTO YHMCIIA U €r0 CBOMCTBA
13 [TpuOnkEHHBIE BHIYKMCICHUS, IPABUJIA OKPYTIICHUS
14 IIpuknka v OLIEHKa pe3ysabTaTa BEIYMCICHUN
15 Konumponvnasa paooma Nel no meme «Payuonanvnsie ypaeHenus u nepa-
séencmea. Cucmembol TUHEUHBIX YPAGHEHUTL)
16 OCHOBHBIEC METO/IbI PEIICHUS LIEJIBIX YPaBHEHUN
17 OCHOBHBIE METO/IbI pelIeHUs] IPOOHO-PAIIMIOHAJIbHBIX YPaBHEHHH
18 OCHOBHBIE METO/Ibl PELLICHNUS LENbIX U APOOHO-pallMOHAILHBIX HEPABEHCTB
19 MHorousieHs! OT OHOH nepeMeHHOH. [{eneHne MHOrouIeHa Ha MHOTOUJIEH ¢C
OCTaTKOM
20 Teopema bezy
21 MHorousiens! ¢ nesnbMu koddduurentamu. Teopema Buera
22 Pemenue cucreM JIMHEHHBIX ypaBHEHUN
23 Martpuna CUCTEMBI IMHEUHBIX YPABHEHUN
24 OnpeaenuTenb MaTpULbl 2X2, €ro TeOMETPUUECKUI CMBICT M CBOMCTBA
25 Brranciienue 3HaUYCHHSI OTPEICTUTEISI
26 ITpuMeHeHue ornpeenuTeNs A pelieHUs] CUCTEMbI IMHEHHBIX YpaBHEHUHN
27 Pemenue npukiagHbIX 3a7a4 ¢ MOMOIIBI CUCTEMBI JIMHEWHBIX YPABHEHHI
28 Konumponvnas paboma Ne2 no meme « Muoscecmeo 0eiicmeumenbHvlx yu-
cen. Muozounenwiy
@Dyukuuu u rpaguku. CreneHHasi QyHKIMSA C HeJbIM ITOKa3aTeaeM - 12 yacos
29 Crioco6s! 3a1anus pyHkuu. B3anmuo obparueie pynkunu. Kommnosurms
GyHKIHIA.
30 I'padux GyHKIIMU. DeMeHTapHble TpeoOpa3oBaHus rpagukoB GyHKIHN
31 OO6nacTh onpeseNeHrsl 1 MHOYKECTBO 3HAUCHUHM (PYHKITUN
32 Hynu ¢pysaxiun. [IpomMexxyTKi 3HaKOMOCTOSIHCTBA
33 Yérable u HeuéTHbIe pyHKIMU. [lepuonnyeckue GyHKINU
34 [TpomexyTkr MOHOTOHHOCTH (pyHKIMH. MaKCUMyMBbl 1 MUHUMYMBI ()YHKITHH
35 Hauboubiiee n HanMeHblee 3HaYeHHe (PYHKIIMK Ha TPOMEKYTKE




36

Jluneiinas u kBagparuuHas QyHKIIUU. DJIEMEHTAPHOE UCCIEAOBAHHUE U Tpa-
buku GyHKIHUHA

37 HpoOHo-nuHeiHas GyHKIUHA. DIIEMEHTapHOE HCCIIeIOBaHNE U TpaduK ITHX
byHKIMI

38 Crenens ¢ 1enpM nokasareneM. bunom Herotona

39 CrenenHast QyHKIUS C HATypaJIbHBIM U IIENbIM MTOKa3zarenem. E€ cBoiicTBa u
rpaduk

40 Konumponvnasa paboma No3 no meme « ODynkyuu u cpagpuxuy

Apudmerndeckuii KopeHb N-oii crenenu. UppannonajibHble ypaBHeHus - 18 yacon

41 Apudmerndeckuii KOpeHb HaTYpaJIbHOM CTETICHH M €T0 CBOMCTBA

42 ITpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COIEPKAIMX CTENEHU

43 BbiHeceHre MHOXKUTES U3-110]1 3HAaKa KOPHS

44 BHeceHne MHOKUTEIIS 110/ 3HAK KOPHS

45 CoxkparieHue apooeid, CoepKanux paauKabl

46 IIpeoOpa3zoBanre HpparmOHAIBHBIX BBIPAKESHUN

47 [ToBTOpenue mo reme «ApupmMeTHIecKrii KOpeHb N-HOW CTETICHN

48 Koumponvnas paboma Ned no meme «Apugpmemuueckuit kopenv n-oi
cmenexuy

49 HppannonanbHble YpaBHEHUS

50 O06sacTh JONYCTUMBIX 3HAYCHUH UPPALIMOHATIBHOTO YPABHEHUS

51 OCHOBHBIEC METO/IbI PEIICHUS HPPAIIMOHAILHBIX YpaBHEHHHA

52 PaBHOCHIIbHBIE NTEPEXObl B PEIIEHUH HPPALIMOHAJIbHBIX YpaBHEHHH

53 AJNTrOpUTM pelleHHs HppallMOHAIIbHBIX YPaBHEHUN

o4 Penenne nppaninoHagbHbIX ypaBHEHUN

55 Pemienue uppanoHaJbHbIX YpaBHEHHH

56 CgoiicTBa u rpaduk KOpHS N-0i cTeneHn Kak (yHKIMA 00paTHOW CTETICHH C
HaTypaJbHbIM I10Ka3aTelIeM

o7 IToBTOpenue no reme «VppanrioHanbHbIE YpaBHEHUS

58 Konmponvnasa paboma NeS no meme «Hppayuonansvhvie ypagHeHus»

Iloka3aTenbHas pynkuus. [lokazarenbHbie ypaBHeHus - 10 yacos

59 CreneHsb C palluOHATBHBIM IMOKa3aTeIeM 1 €€ CBOMCTBA

60 IToka3zarenbHas ¢pyHKIMS, €€ CBOMCTBA U rpaduk

61 Hcnonb3oBanue rpaduka GyHKINU AT pelIeHUs] ypaBHEHHH

62 ITokazarenbHblEe YpaBHEHUS

63 OCHOBHBIEC METO/IbI PEIICHUS MIOKA3aTENLHBIX YPaBHEHHUH

64 ITpuBenenne o6enx yacTel ypaBHEHHUs K OTHOMY OCHOBaHHIO

65 BriHecenne 00111ero MHOKUTEINS 3a CKOOKY

66 MeTox 3aMeHBI IEPEMEHHOH B IMIOKA3aTENIbHBIX YPaBHEHHUSIX

67 MeTo MOYIEHHOI0 JIeJICHUS

68 Konmponsnas pavoma Ne6 no meme «Illokazamenvnasn pynkyus. Iloxa-
3amesnvHble ypaeHeHUA»

Jlorapudpmuueckas pynkuus. Jlorapudpmudeckue ypapHenus - 18 yacon

69 Jlorapudm yucia
. OCHOBHBIE METO/IbI pelIeHHs JJorapu(pPMUIECKUX YPAaBHEHH.

70 CaoiicTBa norapudma

71 Jlecatuunble Jorapugmsl

72 HatypasibHble norapu@msl

73 ITpeobpaszoBanre BbIpaXeHH, coep KaluX Jorapu@msl

74 Jlorapudmuueckas pyHkIus, € CBOWCTBA U Tpaduk

75 Hcnonp3oBanue rpaduka QyHKIUU A7 pelIeHUs] YpaBHEHHM

76 DYHKIMOHATBHO-TPa)UIECKUN METO/1 PEellIeHNs] ypaBHEeHUH

77 Konumponvnas paboma Nol no meme «/lozapugpmuuecxkan pynxkuyusn»




78

Jlorapudmuueckre ypaBHeHUs

79 PaBHOCHIIBHBIE TTEPEX0/Ibl B pEIICHUH JIOTapu(MUUECKUX YpaBHEHUN

80 Pemmenne ypaBHeHuil o onpezeneHuto jJorapudma

81 MeTo MOTeHIIMPOBAHUS

82 MeTto1 BBEZICHUSI HOBOM MIEPEMEHHOM

83 Merto norapuMuUpOBaHUS

84 Ilepexox K HOBOMY OCHOBaHHIO

85 Pemenue norapudmMuyecknx ypaBHECHUI

86 Konmponvnas paboma Ne8 no meme «Jlozapughpmuueckue ypasnenusny

Tpuronomerpuyeckue Bblpa:keHusl M ypaBHeHus - 22 yaca

87 CuHyC, KOCHHYC YHUCJIOBOI0 apryMeHTa

88 TaHreHc U KOTAHT€HC YMCIIOBOTO apryMEHTa

89 ApPKCHHYC, apKKOCHHYC U ApKTaHI€HC YMCIOBOT0 ApryMEHTa

90 Tpuronomerpudeckas OKpyKHOCTb, OIIPEAEICHUE TPUTOHOMETPUYECKUX
(YHKIMH YUCIOBOTO apryMeHTa

91 OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA

92 DopMyJIbl JBOMHOIO yriia

93 DopMyITbl TOHUKEHUS CTENICHU

94 @DopMyJIbl TOJIOBUHHOTO yIila

95 DOpMyIIbl CYMMBI apTYMEHTOB

96 DopMyIbl CyMMBbI QYHKITHMA

97 DopMmyJibl Tpou3BeneHNs QYHKIUN

98 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUI ¢ HOMOIBIO (hOpMYIT

99 Konmponvnasa paboma NeQ no meme « Tpuzonomempuueckue ebipax;ceHusn

100 Pemenue ypaBHeHHs COSX = a

101 Permienne ypaBHeHus SiNX = a

102 Pemienne ypaBuenuit tgx = a, ctgx = a

103 MeTto 1 3aMeHbI IEPEeMEHHOM

104 YpaBHeHUs1, CBOALIMECS K KBaJPaTHBIM YPABHEHUSIM

105 MeTto]1 pa3iioKeHHsl HA MHOKUTENIN

106 OnHOpOIHBIE TPUTOHOMETPUYECKUE YPABHEHUS

107 PemieHne TpuroHOMETpU4ECKUX YPAaBHEHHUN

108 Konmponsnaa paooma NelO no meme « Tpuzonomempuueckue Ypasne-
HUAY

IocaenoBaTtesibHOCTH M porpeccun - 10 yacos

109 ITocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MTOCJIEA0BATEILHOCTEH

110 MeTto1 MaTeMaTUYECKON MHITYKIINU

111 MOHOTOHHBIE U OTpaHUYEHHBIE TOCJIEA0BATEILHOCTH

112 ApudmeTndeckasi 1 reoOMeTpUYecKas Iporpeccuu

113 beckonedHo yObIBaroIIasi reoMeTpruecKasi Iporpeccust

114 CymMa 6ecKOHEUHO yObIBaroIEei reOMeTpUUECKOi porpeccuu

115 JInHEeNHBIN ¥ SKCTOHEHIMAIBHBIN pocT. Yuciio e

116 DopmyIia CJI0KHBIX TPOLEHTOB

117 Hcnonp3oBaHre Nporpeccuu Ui peleHns peaibHbIX 3a7a4 MPUKIaJHOTO
Xapakrepa

118 Konmponvnaa paooma Nell no meme «Ilocredosamenvrnocmu u npozpec-
cuuy

HenpepsbiBHuble pynkuun. Ilponssoanas - 20 yacos

119 HenpepriBable pyHKIMHN 1 UX cBoiicTBa. Touka pa3pbiBa

120 AcumnToTsl rpagukoB ¢pyHkIuil. CBoiicTBa (pyHKIIMI HENPEPHIBHBIX HA OT-
pe3ke

121 MeTox HHTEpBAIIOB ISl pENIEHUS] HEPABEHCTB

122 [TprMeHeHne CBOMCTB HeNPephIBHBIX (DYHKIMN AJIs1 peIIeHus 3a/1a4

123 [lepBast u BTOpas mpou3BoIHbIE PYHKINU




124 OrnpeziesieHne, TEOMETPUUECKUN M PU3NUECKHUI CMBICIT IPOU3BOTHON
125 ANTOpPUTM HaXOXAECHUS IPOU3BOIHON
126 Dopmynsl qudPepeHIrpoBaHms
127 [Ipou3BoaHas creneHHON QYHKIIUU
128 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI
129 Brrunciienue npon3BOAHBIX JIEMEHTAPHBIX (PYHKIUH
130 [Tpon3BoHas cyMMbl pyHKIUI
131 [Tpon3sBoHas mpousBeaeHUADYHKITUI
132 [Tpon3BoiHAs YaCTHOTO (PYHKITHIA
133 [Tpon3BogHAS KOMITO3UIIMK (PYHKITUIT
134 IloHsiTHE M BBIYMCIIEHHE IPOU3BOJIHOM N-TO NOPsAKa
135 HuddepennmpoBanne caoxxHONW QYHKITMH
136 YpaBHeHUe KacaTelbHON K TpapuKy QYHKINN
137 YpaBHeHUe KacaTelbHOU K TpapuKy QYHKINN
138 Konumponvnas paboma Nel2 no meme «Henpepoienvie pynxkyuu. Ilpous-
600HAA»
IToBTOpEeHue, 00001IeHNE, CHCTEeMATH3aIUs 3HAHUM - 2 yaca
139 PenieHust TpUrOHOMETPUYECKUX YpaBHEHHH
140 CucreMarusanus 3HaHUN

YYEBHO-METOJIUYECKOE OBECITEYEHUE OBPA3OBATEJLHOTO ITPO-
IIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI TSI YYEHUKA

* MaTemaruka: anrebpa v Hadajla MaTeMaTHISCKOTO aHaIn3a, reoMeTpus. AnreOpa u Hadasa
MaTemaTthdeckoro ananmsa, 10-11 knaccel/ Anmumos 1L A., Koasarua FO.M., TkaueBa M.B. u

npyrue, AkimonepHoe obmectBo «M3aarenscTBo «IIpocBenienuey

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA




Metoauueckue pekomeHnaunu kK yueonuky L. A. Anumona, 10. M. Konsaruna, H. E. ®&éno-
poBoii u ap. 10-11 knaccsl. ABTopsl: H. E. ®énoposa. M. B. Tkauéa. 5-e uznanue, crepeo-

tunHoe MockBa «IIpocBemenue» 2023

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
bu6moreka IJOK

https://m.edsoo.ru/
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