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HHOACHUTEJIBHASA 3AIINCKA
HEJNX U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayaia MaTeMaTHYeCKOrO aHaju3a» SIBISIETCS OJHUM M3 Haumbosee 3HAUMMBIX B
mporpaMme CTapIiel IIKOJbI, MOCKOJIBKY, C OJJHOW CTOPOHBI, OH 00ECIeurnBaeT HHCTPYMEHTAIBHYIO 0a3y IS
U3YYCHHS BCEX €CTECTBEHHOHAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (OPMUPYET JOTHYECKOE U aOCTPaKTHOE
MBILIUICHUE Y4YallUXCsi Ha ypOBHE, HEOOXOIUMOM JUIsl OCBOCHMS] MH(POPMATHUKH, OOLIECTBO3HAHMS, UCTOPUH,
CJIOBECHOCTH M JIPYruxX AUCHUIUIMH. B pamkax JaHHOro Kypca ydyallMecs OBJIAJIEBAlOT YHUBEPCAJIbHBIM
SI3BIKOM COBPEMEHHOI HayKH, KOTOpast HOpMyIUpYyEeT CBOH JOCTHKEHHUSI B MATEMAaTHIECKOI Gopme.

Kypc anreOpsl 1 Hauan mMaTeMaTH4YecKOro aHalld3a 3aKJIaJblBa€T OCHOBY JUISl YCIIEHIHOIO OBJIAJCHUS
3aKkoHaMu (U3HUKH, XUMHH, OWONOTMH, TOHHMAHUS OCHOBHBIX TEHACHUUN pPAa3BUTUS JKOHOMUKHU U
OOIIECTBCHHON JKMU3HH, TO3BOJIICT OPUEHTHPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO UCIIONB30BaTh UX I AajbHENIIero o0pa3oBaHus U B MOBCEAHEBHON >KU3HU. B ToXe
BpeMs OBJaJeHUE aOCTPAKTHBIMH U JIOTUYECKH CTPOTUMH KOHCTPYKUHUSMH anreOpbl U MaTeMaTHueCKOro
aHamu3a pa3BUBaeT YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATh HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHUSI C TIIOMOIIBI0 HHIAYKIMM M paccykJaTb JeAyKTHMBHO, HCIOJb30BaTh 00001IeHuE U
KOHKpETH3aIl1io, abCTparupoBaHue U aHAJIOTHI0, JOPMUPYET KPEaTUBHOE U KPUTHUUECKOE MBILIUICHHUE.

B xone m3yuenus kypca «Anrebpa U Hayaja MaTeMaTHUECKOr'0 aHAIM3a» y4alluecs MOJy4aioT HOBBIN
OMBIT pEUIeHMs] MPUKIAAHBIX 33134, CAMOCTOATEIBHOIO IOCTPOCHMSI MAaTeMAaTUYECKUX MOJENel peasibHbIX
CUTyallul, MHTEpPIpETallud T[ONyYEHHBIX pELICHUN, 3HAKOMITCS C TpPUMEpaMHU  MaTeMaTHYECKHX
3aKOHOMEpPHOCTE B MpPUpOJIe, HAYKE U HCKYCCTBE, C BBIJAIOLUIUMHUCA MATEMATHUYECKUMHU OTKPBITHSIMHU U UX
aBTOpaMH.

Kypc ob6nagaer 3HauMTENbHBIM BOCHHMTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIA pean3yeTcsi Kak uepes
yueOHBIH MaTepuall, CroCOOCTBYIOMIHMKA (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK U 4Yepe3 CHernuduky
yueOHOW JeATEeNbHOCTH, TpeOyrolmel NIpOoJOHKUTEIbHON KOHIEHTPAlMd BHUMAaHMS, CaMOCTOSTEIbHOCTH,
AKKYpaTHOCTH M OTBETCTBEHHOCTH 3a MOJIYYECHHBII pe3ynbTar.

B ocHoBe metoauku o0yuyeHHs anrebpe M HauasaM MAaTeMaTHYECKOr'0 aHAIM3a JICKHUT ACATEITbHOCTHBIN
IPUHLINAI O0yYEHHUSI.

B crpykType kypca «Anrebpa M Hayalla MaTeMaTHMYeCKOro aHajin3a» MOXKHO BBIJEIUTH CIIEIYyIOIINe
COJIepKaTeNbHO-MEeTOANYeCKre MHUU: «YUucna u BeMUCICHUA», «DyHKIUU U Tpadukm», «YpaBHEHUS H
HepaBeHCTBa», «Hauana Marematnueckoro asHanuza», «MHoOXecTBa U Joruka». Bce OCHOBHbIE
COJIepKaTENbHO-METOMYECKHUE JIMHUM W3YYaloTCsl Ha MPOTSHKEHHH JABYX JIET OOy4YeHMsI B CTapllueil HIKoJe,
€CTECTBEHHO JOIOJIHSSA JAPYr Jpyra U MOCTENEHHO HACHIIIASCh HOBBIMU TE€MaMU W pa3feiamMu. MOXKHO C
YBEPEHHOCTBIO CKa3aTh, YTO JaHHBIA KypC SBISICTCS WHTETPATHUBHBIM, IOCKONBKY OOBEOUHSET B cebe
coJIepKaHNEe HECKOJIbKMX MAaTeMaTHYECKUX AUCITUIUINH, TAKUX KaK anreOpa, TPUrOHOMETPHUS, MAaTeMaTHICCKU
aHaJIM3, TEOPHs MHOXKECTB, MaTeMaTHueckas Jioruka u 1p. [lo mepe Toro, kak ywariuecs OBJaJIeBalOT BCE
Oonee MMPOKUM MAaTEMaTHUYECKUM amllapaToM, y HUX IMOCIEA0BATEIbHO (POPMUPYETCS M COBEPILIECHCTBYETCS
YMEHHE CTPOUTh MAaTEMAaTHYECKYI0 MOJENIb PEAIbHOW CHUTYyalluW, TPUMEHSTh 3HAHUWS, TOJYyYCHHBIE MpHU
U3YYEHUU Kypca, A PEHIeHHUs CaMOCTOSTENBbHO CQOpPMYIMPOBAHHONW MaTeMaTHYeCKOM 3ajadd, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHo-MeTonuYecKass JUHMUS «Yuciaa M BBIUKCICHUS» 3aBeplIaeT (OPMUPOBAHUE HABBIKOB
WCITOJIB30BaHUS ICHCTBUTEIIBHBIX YHCEI, KOTOPOe OBLIIO HAaYaTO B OCHOBHOM IIKOJIe. B cTapiieit mkone ocoboe
BHUMaHUE yAensieTcss (OPMUPOBAHUIO HABBIKOB pAI[MOHATBHBIX BBIYHCICHHUH, BKIIOYAIONUX B ceOs
WCIIOJIb30BaHUE PA3NIMYHBIX (OPM 3alMHMCH YKCIA, YMEHHUE JeNaTh MPUKHUIKY, BBIIOIHATH MPUOIMKEHHBIE
BBIUMCJICHHS, OLIEHUBATh YHUCIIOBBIE BBIPAXKEHMs, padOTaTh C MaTeMaTHYECKHMMH KOHCTaHTaMHU. 3HAKOMbIE
yYalMMCSl MHOMKECTBA HATypajbHBIX, LEJbIX, PAlUOHAIBHBIX W JEHCTBUTENBHBIX YHUCEN OMOJHSIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4ucel. B KaXJ0M U3 3THX MHOXECTB pPacCMaTpUBAIOTCSI CBOMCTBEHHBIE €MY
cnenuduyecKre 3a1a4u ¥ ONepaluu: JeJIeHue HaIell0, ONIepUPOBAHUE OCTaTKaMH Ha MHOYKECTBE LIEIIbIX YHCE;
0cOoObIE CBOIWCTBA PAlMOHAIBHBIX W HMPPAMOHATBHBIX YHCEN;, apu(METHYEeCKHue OIepaluu, a TaKke
U3BJICUEHHE KOpPHS  HATypaJbHOW CTENIEHM Ha MHOXECTBE KOMIUIEKCHBIX uucel.  bmaromaps
MOCJIEI0BAaTEIbHOMY PACHIMPEHUI0 Kpyra HCIHOJIb3YeMbIX YHMCENl W 3HAKOMCTBY C BO3MOXHOCTAMH HX
MPUMEHEHHUS A7 pelIeHUs Pa3UyHBbIX 33a1a4 (HOpMHUPYeTCs MPEICTaBICHHWE O €IMHCTBE MaTeMaTHKU Kak
Haykn W e pomu B TOCTPOCHHM MOJENEH pPEeaJbHOro MHpA; IIUPOKO HCIONB3YIOTCS O0000IIeHHE |
KOHKpETH3aI[Hsl.



Jluaus «YpaBHEHUSI U HEPABEHCTBA» PEaJM3yeTCsl Ha MPOTSHKEHUU BCEro 0Oy4YeHMs B CTapliel HIKoJe,
IIOCKOJIBKY B KaXXJI0OM paszzaene IIporpammel npenyCMOTPEHO pelIeHHe COOTBETCTBYIOIIMX 3ahad. B pesynbpraTe
y4almecs OBJIaJeBal0T Pa3IMYHBIMA METOJAaMU PEIICHHUS PAalMOHAIbHBIX, NPPALMOHAIBHBIX, IOKA3aTEIbHBIX,
JOrapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpAaBHEHUH, HEPABEHCTB M CHCTEM, a TAKXKe 3ajay, COJEpIKalluX
napameTpsl. llodydeHHBIE YMEHHS UHIMPOKO HCIONB3YIOTCS TPH HCCICIOBAHUM (YHKIUKA C TIOMOUIBIO
IPOM3BOJHOM, NPU pEIIeHUM NPUKIATHBIX 337a4 M 337a4 Ha HAXOXJAEHUE HAuOOJIbIIMX M HAUMEHBIIUX
3HaueHud ¢yHKuuu. [laHHas cojep)karenbHas JIMHUSA BKIOYAaeT B ce0s Takke (GopMuUpoBaHHE YMEHUH
BBIIOJIHATH  pacy€éThl 1o  ¢GopMynaMm, MNpeoOpa3oBaHHsl — PAUMOHAIBHBIX,  HPPALMOHAIBHBIX |
TPUTOHOMETPUUYECKUX BBIPAXKEHHUI, a TakXKe BbIpaXEHHM, copep)Kallux CTeneHu M jorapudmel. braromaps
U3Y4CHHMIO alreOpandyeckoro Marepuaja HIpOMCXOAMT JalbHEHIlee pa3BUTHE aIrOPUTMUYECKOrO U
aOCTPaKTHOrO MBIIUICHUS YdJaluxcs, (HOPMHUPYIOTCS HABBIKM JEIyKTHBHBIX pPACCyXJEHUH, paboThl ¢
CUMBOJIbHBIMH (hopMaMu, IPECTaBICHNS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BUJE PABEHCTB U HEPABEHCTB.
Anre6pa npennaraet 3¢ (heKTUBHbIC HHCTPYMEHTBI JUIsl peIlIeHUs MPAKTHUYECKUX U €CTECTBEHHOHAYUHBIX 3ajad,
HaIJISIIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK s13bIKa HAYKHU.

CopnepxarenbHo-MeTonuyeckass JUHUS «DYHKIMM M Tpa@UKuH» TECHO MEpeIuieTaeTcss ¢ APYruMH
JUHUSAMH Kypca, OCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T MOCIEI0BAaTEILHOCTh U3yUeHUsl MaTepuana. M3yuenue
CTETIEHHOM, MOKa3aTeIbHOM, JorapuMUIeckoil U TPUTOHOMETPHUUECKUX (YHKLUN, UX CBOMCTB U IpadUKOB,
UCTIONIb30BaHie (YHKIUN JUIS PEIICHUs 3a/1ad M3 JPYruX y4eOHBIX MPEIMETOB W pealbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C pPelIeHUeM ypaBHEHHH U HepaBeHCTB. IIpu 3Tom Gonblioe
BHUMaHME Yyrensercs (OpMUPOBAHHIO YMEHHUS BbIpaXaThb (OpMyJamMH 3aBUCHMOCTH MEXAY Pa3TUYHBIMU
BEIMYMHAMH, MCCIIE0BATh MOITYYeHHBbIE (YHKIWH, CTPOUTH MX rpaduku. MaTtepuan 3TOH comepikaTelbHOM
JIMHUY HAlCJIeH Ha Pa3BUTHE YMEHUN M HABBIKOB, MO3BOJIOIIUX BBIPAXKATh 3aBUCUMOCTH MEXy BEIIMYNHAMU
B Pa3IMYHON (opMe: aHaIUTHYECKOH, rpaduyeckoil U cioBecHO. Ero m3yueHue crnocoOCTBYET pa3BUTHIO
ITOPUTMUYECKOT0 MBIIUICHHUS, CTIOCOOHOCTH K 00O0OIIEHUIO U KOHKPETH3AINH, HCIIOIB30BAHUIO aHATIOT Hi.

ConepxarenpHas nuHus «Hadama mMareMaTH4ecKoro aHanu3a» IO3BOJSAET CYIIECTBEHHO PACHIMPUTH
Kpyr KaK MaTeMaTH4eCKHUX, TaK U NPUKIAJHBIX 3a]a4, JOCTYIHBIX IIKOJIBHHUKAM, TaK KaK Y HUX IOSABIIAETCA
BO3MOXXHOCTb CTPOUTH IpapUKH CIOXKHBIX (DYHKIHH, ONMpenensaTh UX HauOONbIINEe U HAUMEHBIINE 3HAYCHHUS,
BBIYUCIIATh IUIOMATd (GUryp U OOBEMBI TeN, HAXOAUTh CKOPOCTH W YCKOpeHHUs TporieccoB. JlanHas
coJiepKaTeNbHasl JTMHUSA OTKPBIBAET HOBBIE BO3MOXKHOCTH IOCTPOEHUS MAaTEMATHUYECKUX MOZENIEH PeallbHBIX
CUTyalluli, II03BOJSIET HAXOAWTh HAWJy4llee pEUIeHHWE B IMPUKIAAHBIX, B TOM 4YHCIE COLMAJIBHO-
HSKOHOMHMYECKHX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMU MAaTE€MaTHYECKOI'0 aHaju3a CIIOCOOCTBYET DPa3BUTHIO
abCTpaKkTHOr0, (OPMaTBbHO-IIOTHYECKOTO U KPEaTHUBHOIO MBILIUIEHUS, (POPMUPOBAHHUIO YMEHHH pacro3HaBaTh
IIPOSIBJICHUS. 3aKOHOB MATEMAaTHKU B HAayKe, TEXHMKE W HUCKYCCTBE. YUallUecs Y3HAIOT O BBIJAIOLIUXCS
pe3yapTaTax, OJyUYEeHHBIX B XOJ€ Pa3BUTUS MaTeMaTHUKU KaK HayKu, U 00 UX aBTOpaXx.

ConeprkarenbHO-MeTOMYECKas JIMHUS «MHOXECTBA M JIOTMKa» BKIIOYAET B Ce0sl AJIEMEHTHI TEOPHH
MHOKECTB U MaTeMAaTUYECKOU JIOTUKU. TeopeTHUKO-MHOKECTBEHHBIE MPECTABIECHUS IPOHU3BIBAIOT BECh KypC
HIKOJIbHOM MaTeMaTUKH W MpeJlaraloT HamOojee YHHMBEpPCAIbHBIN SI3bIK, OOBEAMHSIIOIIMM BCE pa3elibl
MaTEMaTUKU U €€ NMPUI0KEHHUM, OHU CBS3BIBAIOT Pa3HbIE MaTeMaTHYECKUE NUCLMIUIMHBI U UX IPUIIOKEHUS B
ennHoe 1enoe. [1o3ToMy BaKHO 1aTh BO3MO)KHOCTH IIKOJIBHUKY IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOW MaTEMAaTUKH U MCIIOJIb30BATh €0 JUIsl BHIPAKEHUSI CBOMX MBbICEH. J[pyruM BakKHBIM NPU3HAKOM
MaTeMaTHKH KaK HayKH CIeyeT IpHU3HATh CBOMCTBEHHYIO €l CTpOrocts OOOCHOBAHUN M CII€OBaHHE
OIpeENEHHBIM NIPAaBUJIaM NTOCTPOCHMSI JOKA3aTeNbCTB. 3JHAKOMCTBO C 3JIEMEHTAMU MAaTEMaTUYECKOW JIOTMKHU
CIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOTO MBIIUICHUS y4allluXCsl, TO3BOJISIET UM CTPOUTH CBOU PACCYKIEHUS HA
OCHOBE JIOTHYECKUX MTPaBHJI, GOPMHUPYET HABBIKM KPUTUUECKOTO MBIIIITICHUS.

B kypce «AnreOpa u Hayajga MaTeMaTH4YECKOTrO aHalIM3a» MPHUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO
MOJICTTUPOBAHMsI, KOTOpBIE IPH3BAaHBI CIMOCOOCTBOBATH (DOPMUPOBAHHIO HABBIKOB ITOCTPOSHUS MOJENEH
pealbHbIX CUTYyallui, MCCIEIOBAHUSA 3THUX MOJENEH C MOMOUIbIO ammapara aiareOpsl U MaTeMaTH4ecKoro
aQHaJIN3a, UHTEPIPETAllMM IIOJIYYEHHBIX pE3yJibTaToB. Takue 3aiaHus BIUIETCHBI B KaXKIblil M3 pa3leioB
IIporpammel, ITOCKOJIBKY BECh MaTEpHUAl Kypca MIUPOKO MCIOJIB3YETCs Ul pelleHus NPUKIaaHbIX 3a1ad. [Ipu
PELICHUH pealbHbIX NPAKTUYECKUX 3aJad ydallluecs pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHHME HaXOAUThb
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIB30BaTh AaHAJIOIHI0, 0000IaTh U KOHKPETHU3UPOBAaTh MpOOIeMy.
JesTenbHOCTD 110 (POPMHUPOBAHNIO HABBIKOB PEIICHUS MPUKIIAJHBIX 337a4 OpraHU3yeTcs B MPOIecce N3yUeHHS
BCEX TeM Kypca «Asredpa U Hauajga MaTeMaTUYECKOT0 aHaIn3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CormacHo yweOHomy turany B 10 —11 kmaccax wu3ydaercs y4eOHBIH Kypc «AunreOpa W Haudama
MaTeMaTHYeCKOro aHalln3ay», KOTOPBINA BKIIOYAET B ce0s ClieyIollIe OCHOBHBIE pa3/ieNbl coepkanus: «Yucna
U BBIYMCIICHUSA», «YPaBHEHUS U HEPABEHCTBay, «PyHKIMH U rpadukny, «Hadama MaTeMaTHUYeCKOro aHaInu3ay,
«MHOXKECTBA U JTOTUKAY.

B YueGHoM mnaHe Ha W3ydeHHE YriyOJEHHOTO Kypca aireOpbl M Havajl MaTeMaTHUYeCKOro aHajiu3a B
10—11 knaccax orBoauTCcs HEe MeHee 4 y4eOHBIX YAaCOB B HEJIENIO B TEUEHUE KaXKJOr0 rojia 00yueHHsl, BCEro 3a
nBa roja oOyuenus — He MeHee 280 y4eOHBIX YacoB.

INTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA YYEBHOI'O IIPEIMETA «AJITEBPA H
HAYAJA MATEMATHYECKOI'O AHAJIU3A»

OcBoeHne ydeOHOro npeaMera «Anredpa ¥ Hayaia MaTeMaTHYECKOro aHaJIM3a» JOKHO 00eCIeunBaTh
JOCTUKEHHE Ha YPOBHE CpeJHEro ooOumero oOpa3oBaHUS CIEIYIOIIMX JIMYHOCTHBIX, METalpeIMETHBIX U
MpPEeIMETHBIX 00pa30BaTENbHBIX PE3YILTATOB:

JIMUHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHS MIPOrpaMMbl yaeOHOro rpeamera «MareMaTuka» XapaKTepu3yrTCs:

['pak1aHCKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKOW TO3HIIMK O00YUYaIOIIErocsi KaK aKTHBHOT'O M OTBETCTBEHHOT'O 4JICHA
POCCHIICKOTO 00IIecTBa, MPEACTaBICHUEM O MAaTEeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS Pa3IAYHBIX
CTPYKTYp, SBIIEHUH, TMpoLeayp TpakIaHCKoro oOmiectBa (BBIOOpPBI, OMNPOCHI W TMp.), yMEHHUEM
B3aMMOJICCTBOBATh C COIUATBHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIMSIMHU M HA3HAYCHHUEM.

[TarpuoTryeckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOMN IPaXKJAHCKOW MIEHTUYHOCTH, YBOKEHUS K MPOILLIOMY M HACTOALIEMY
POCCHIICKOIl MAaTeMaTHK{, LEHHOCTHbIM OTHOIIEHHEM K JOCTHXKEHUSM POCCHICKHX MAaTeMaTUKOB U
POCCUICKON MaTeMaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHKCHUM B APYTMX HAayKaX, TEXHOJOTHSX,
chepax SKOHOMUKH.

JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:!

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHUCKOro Hapoaa; CHOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMSI, STUYECKOr0 IOBEACHMSI, CBSI3aHHOIO C MPAKTHUYECKUM MPUMEHEHHEM JOCTWKEHU Haykd U
JEeSTeNbHOCThIO YIEHOT0; OCO3HAHMEM JIMYHOTO BKJI/Ia B TOCTPOCHUE YCTOMUMBOrO Oy IyIIero.

OCTEeTUYECKOE BOCIUTAHUE:!

ACTETHUYECKUM OTHOILIEHUEM K MHPY, BKIIIOUasi ICTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3aja4, pEIICHUN, pacCYKIEHUI; BOCHPUUMYHBOCTHIO K MAaTEMaTHYECKHM AacleKTaM pa3lW4YHbIX BHUOB
HCKYCCTBA.

PU3NYECKOE BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUSI MPUMEHSITh MaTeMaTHYeCKue 3HaHUS B HWHTEpecax 3J0pOBOrO U
Oe3omacHOro o0pas3a JKHW3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3J0pPOBBIO (340pOBOE MHUTaHUE,
cOamaHCUpPOBAaHHBIA pEXHUM 3aHATHH UM OTAbIXa, peryispHas (usnyeckass akTHUBHOCTbB); (pU3muecKoro
COBEpPIIICHCTBOBAHUS MPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENIBHOIN AEATEIHHOCTHIO.

TpynoBoe BOCOUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOHS, WHTEPECOM K pa3IuYHbIM chepam
npoheCCUOHATBHON JIEATENbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW W €€ MPHUIIOKEHUSMH, YMEHHUEM COBEpIIATh
OCO3HAHHBIN BRIOOp Oyaymielt mpodeccuu U peain30BhIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI; TOTOBHOCTBIO H
CIIOCOOHOCTBI0O K MAaTeMaTH4YeCKOMY OOpa30BaHHUI0 W CamMOO00pa30BaHWIO HA TMPOTSHDKCHHH BCEH JKHU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIIEHUHU MPAKTHUECKUX 3a/1a4 MAaTeMaTUYECKOW HaIllPaBI€HHOCTH.

OKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO JKOJOTUYECCKONW KYJIBTYPhI, TMOHUMAaHUEM BIIHSIHHS COIHATbHO-IKOHOMHUYECKHUX
MPOIECCOB HA COCTOSIHUE TPUPOAHON M COIHAIBHOM CpeJbl, OCO3HAHUEM TIJI00albHOrO XapakTepa
HKOJIOTUYECKUX MpOoOIeM; OpUEHTAIMe Ha MPUMEHEHHE MaTeMaTHUYeCKUX 3HAHWUW JUIsl pelieHHs 3ahad B
00JIaCTH OKpYKaromiel cpeipl, IJIAHWPOBAHUS TMOCTYNKOB M OLICHKM HMX BO3MOXKHBIX IOCIEICTBUN IS
OKpY>KaloIle cpepbl.

[{eHHOCTH HAYYHOI'O IO3HAHHUS:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U




OOIIECTBEHHON MPaKTUKU, MOHUMAaHUEM MaTeMaTHYeCKOW HayKH Kak c(hepbl YeIOBEUeCKOH esTeIbHOCTH,
ATarmoB €€ pa3BUTHS M 3HAYMMOCTH JUIS PA3BUTHS LWBUJIM3ALMHU; OBJIAJCHUEM SI3BIKOM MaTeMaTHKU U
MaTeMaTHUYeCKOM KyJNbTYpOil KaK CpPeICTBOM IIO3HAHMS MHPA; FOTOBHOCTHIO OCYIIECTBISTH MPOEKTHYIO WU
HCCJIEIOBATEIbCKYIO ACITEIbHOCTh HHIUBUIYAIBHO U B TPYIITIE.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeamerHble  pe3yiabTaThl  OCBOGHMsSI NIporpamMMbel  ydebHoro nmpeamera «Martemarukay
XapaKkTEepU3yIOTCST  OBJAJICHUEM  VHUBEPCANbHLIMU HOZHABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCATIbHbIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU, VHUBEPCAIbHbIMU PE2YIAMUGHBIMU OeUCEUIMU.

1) Vuusepcanvuvie noznasamensuwvie oeiicmsus, odbecneyugarom gopmuposanue 6a306biX KOSHUMUBHBLX
npoyeccos obyuarowuxcs (0ceoenue Memooo8 NO3HAHUSL OKPYICAIOWe20 MUpa; NPUMEHEHUe N02UYeCKUXx,
UCc1e008amenbCKux onepayull, ymenutl pabomams ¢ uHgopmayuet).

bazoBblie oruueckue IeiHcTBrs:

® BBISIBIISITh M XapaKTEpHU30BaTh CYIIECTBEHHBIC IMPU3HAKU MATEMaTHYECKHX OOBEKTOB, MOHSATHUH,
OTHOILICHUHA MEXJy NOHATHAMHU; (OPMYIHPOBATH OIPENICICHUS TOHSATHIA; yCTAaHABIMBATH CYIIECCTBEHHBIN
MpU3HAK Klaccu(puKa, OCHOBaHUS JJ1sl 000OIIEHUS U CPaBHEHMSI, KPUTEPUH ITPOBOIMMOI0 aHAJIN3a,

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKICHHSI: YTBEPAUTEIbHBIE U OTPUIIATEIBHEIE,
eMHUYHBIC, YACTHBIC U O0IINE; YCIOBHBIE;

® BLIIBJIATH MaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aHMMOCBS3M U IMPOTUBOpEuUs: B (hakTax, MAHHBIX,
HAOIOJICHUSIX U YTBEPIKICHUSX; IPEATIaraTh KpUTEPHUH ISl BBISIBIICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA;

® JIeNaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, TEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIIOUEHUH M0 aHATIOTHH;

® TPOBOAWTH CAMOCTOSTENBHO JOKa3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPKICHUU (TpsSMbIE H  OT
MPOTUBHOTO), BBICTPAWBATh ApPryMEHTAlMIO, MPHUBOAUTH NPHUMEPHl U KOHTPHPUMEpPHI; OOOCHOBBIBATH
COOCTBEHHBIE CY)KJICHUSI U BBIBOJIBI;

e BbEIOMpaTh coco0 perieHus yueOHOM 3aaun (CpaBHUBATh HECKOJIbKO BApUAHTOB PELICHUSI, BRIOUPATH
HauboJee MOAXOIAIINMA ¢ YUETOM CaMOCTOATEIHHO BBIJCICHHBIX KPUTEPHEB).

basoBble nccaeoBaTenbekue AeCTBUS:

® HCIIOJNB30BaTh BOIMPOCHI KaK MCCIEAOBATEILCKUN MHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH BOIPOCHI,
dbukcupyrolue MpoTUBOpedre, MpodjIeMy, YCTaHaBIMBaTh HCKOMOE W JaHHOe, (popMHpOBaTh THIOTE3Y,
apryMeHTHPOBaTh CBOIO MO3UIIMIO, MHEHUE;

® [IPOBOJUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HCCIEJAOBaHUE II0 YCTAHOBJICHHIO
0COOEHHOCTEH MaTeMaTH4eckoro 0ObEeKTa, SIBJICHUS, MPOLIECCa, BBISIBICHUIO 3aBUCUMOCTEH MeX/1y 00bEeKTaMH,
SIBIICHUSIMHU, TIPOLIECCAMU;

® CaMOCTOSTEIHHO (POPMYITHPOBATH 00OOIIEHUS W BBIBOJIBI IO pe3yIbTaTaM MPOBEACHHOTO HAOIIOACHMS,
UCCIIEIOBaHMS, OLIEHUBATh JOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTAaTOB, BEIBOIOB M 0000IEHU;

® IIPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAKIKE BBIABUTATH MPEATIONIOKEHHS O €r0 pa3BUTHH
B HOBBIX YCJIOBHSIX.

Pabora c undopmanmeii:

® BEIABJIATH NeUIIUTHI HH(OOPMAITUH, JaHHBIX, HEOOXOMMBIX ISl OTBETA Ha BOIIPOC M JIJIS PEIICHUS
3aJauu;

e BbIOMpPaTh MH(POPMAIIUIO U3 UCTOUYHUKOB PA3IMYHBIX THUIIOB, aHAIW3MPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETHPOBATH HHPOPMAITUIO PA3ITUYHBIX BHIOB B (DOPM MpEICTaBICHUS;

® CTPYKTypUpOBaTh HMH(POPMALIUIO, TPEACTaBIATH €€ B pa3iuuHbIX (GopMax, HILIIOCTPUPOBATH
rpaduvecKy;

® OLIEHMBATh HAAEKHOCTh UH(OPMALIUU IO CAMOCTOSTEIBHO CPOPMYITUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHBLE OCUCMBUSL, 00ECNe usaom chopmupo8aHHoOCmb COYUANbHBIX
HABBIKOB 0OYUAIOUUXCAL.

OOuieHue:

® BOCIPUHUMATH U (HOPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMH OOIICHHUS; SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MTMCbMEHHBIX TEKCTaX, IaBaTh MOSCHEHUS 110 XOAY
pelIeHus 3a]a4i, KOMMEHTUPOBATh IIOJyYECHHBIN PE3yJNbTar;

e B X0/¢ OOCYXKIEHHUS 3a/aBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMbI, MPOOIEMBbI, peIraeMoin
3a/1a4d, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA TOMCK PEIICHUS; COMOCTABIATh CBOM CY)XICHHUS C CY)KIACHUSIMHU



JPYruX yYaCTHUKOB JAMAIOra, OOHApyKUBATh pa3inyue U CXOJICTBO MO3UIIMIA; B KOPPEKTHOM (hopme
(bopMyIMpoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS;

® IIPE/ICTaBIIATh PE3YNbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIeI0BaHus, IPOEKTa; CAMOCTOATEIHHO
BBIOMPATh (pOpPMAT BBICTYIUICHHUS C YIETOM 3a/1a4 IPE3CHTAUN U OCOOCHHOCTEN ayAUTOPUH.

COTpyIHUYECTBO:

® [IOHUMAaTh U HCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOM M HMHIUBUAYaJbHONH pabOTHl NMpHU pelIeHUH
y4eOHBIX 3aj]ad; MPUHHUMATh II€Jb COBMECTHOM JEATENbHOCTH, IUIAHHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThI, pacnpeaenaTh BUAbI pabOT, JOroBapUBaThCsA, 00CYXKIAaTh MPOIECC M Pe3yabTaT paboThl; 0000maTh
MHEHUS HECKOJIBKUX JIFOJICH;

® y4acTBOBAaTh B TPYIIOBEIX opMax padboThl (00CYKIAECHUs, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI» H
T.I.); BBIIIOJIHATH CBOIO 4acTb Pa0OThl U KOOPJAWHUPOBATH CBOU JEHUCTBUSA C APYTMMHU WJIEHAMU KOMaH/bI;
OLIEHMBATh KayeCTBO CBOEro BKJaJa B OOLIMI MPOAYKT MO KPUTEPHUSM, CHOPMYIMPOBAHHBIM YYaCTHHKAMHU
B3aUMOJICHCTBUA.

3) Yuusepcanvuvie pecynamuensie oeticmsus, obecneuugarom opmuposarue cCMblCl08bIX YCMAHOBOK

U JHCUBHEHHBIX HABLIKO8 TUYHOCHIU.

CaMoopranm3anus:

® COCTaBIISATh IUIAH, alTOPUTM DELICHUS 3a/1ayH, BHIOMpATh CIOCOO pEHIeHUS C YYETOM HMEIOIIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YUETOM
HOBOM MH(pOpMaIIH.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMHU II03HABATEIHHOW pediieKCHH KaK OCO3HAHMS COBEPIIACMBIX JICHCTBUU W
MBICIIUTEIILHBIX MPOIIECCOB, UX PE3yIbTaTOB; BIAJETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJIS MpoIecca 1
pe3ynbTara peluieHus: MaTeMaTH4eCKOW 3a1a4u;

® MPEIBUJIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH MPHU PEIICHUU 33J1a4, BHOCUTh KOPPEKTHUBHI B
JIESATETbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

® OIICHWBATh COOTBETCTBUE pE3yJabTaTa eI W YCJIOBUSM, OOBSCHATH TPUYUHBI JOCTHIKCHHS WU
HEJOCTIKEHUSI PE3YyIbTATOB JACATEIHHOCTH, HAXOIUTH OMMUOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIBITY.

MNPEJIMETHBIE PE3YJIbTATHI

10 kaacce
Yuciia 1 BLIYUCICHUSA

e (CBO0OOMHO oOmMEpPUPOBATH MOHITHSIMHU: PAlMOHATBLHOE YHCIIO, OCCKOHEYHas MepuoandecKas JIpoOsb,
MPOLIEHTHI; UPPALMOHAIBHOE YHUCJI0; MHOKECTBA PALMOHAIBHBIX M JIEUCTBUTEIBHBIX YHUCEN; MOIYJb
JEUCTBUTEIILHOI'O YHCIIA.

e [IpumeHsATh ApoOW M MPOIEHTHI JJI PEUICHUS MPUKIAIHBIX 3a7a4 U3 Pa3JIMYHBIX OTpaciied 3HaHUU U
peanbHOM KU3HU.

e [lpumensaTy TpuOMMKEHHBIE BBIUMCICHUS, TPaBWIA OKPYIVICHHUS, MPUKUIKY W OICHKY pe3yabTaTra
BBIUMCIICHHUH.

e (CB00OOMHO OINEPHUPOBATH IMOHATHEM: CTENEHb C IIEJIBIM ITOKA3aTelieM; HCIIONB30BATh IMOAXOISIIYIO

(dhopMy 3amucu JeHCTBUTETBHBIX YUCEN [T PEIICHUS MPAKTHYECKHUX 3a/1a4 U TPEICTABICHUS TaHHbIX.

CB00OHO OTIepUPOBATH MOHSATHEM: ApU(DMETHIECKII KOPEHb HATypaTbHON CTETICHHU.

CB000HO OIepUpPOBaATh MOHATHEM: CTETICHB C PAlliOHATBHBIM ITOKA3aTEIEM.

CB000IHO OTIepHpPOBATh MOHATUSAMU: JIOTapU(M YHCIIa; TeCATUYHBIE H HATypaJbHbIC JTOrapru(MBI.

CB0O0OOJTHO OITEpPUPOBATH MOHATUSIMH: CHHYC, KOCUHYC, TAHI'C€HC, KOTAHT€HC YHCIIOBOTO apryMEHTA.

OnepupoBaTh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHT'€HC YMCIOBOr0 apryMeHTa.

YpaBHeHm[ H HEPABCHCTBA
o CBO6OI[HO OIIEPHUPOBATH IMOHATUAMMU: TOXKIACCTBO, YPABHCHUC, HCPABECHCTBO, PABHOCHUJIBHBIC YPaBHCHHA
" YPpaBHCHUA-CIICACTBUS; pPABHOCUJIbHBIC HCPABCHCTBA.
L HpI/IMeHﬂTI) PA3JIMYHBIC MCTO/JblI PCHICHUA pallMOHAJIBHBIX H Z[pO6HO-paHI/IOHaIII>HI>IX ypaBHCHHfI;
MMPUMCHATDb METOJ MHTCPBAJIOB IJId PCIICHUA HCPABCHCTB.



CB0OOIHO OMepupoBaTh MOHATHAMU: MHOTOWIEH OT OJHOM NEPEMEHHOH; MHOTOWICH C LEJbIMH
KO3 dUIMEeHTaMH1, KOPHU MHOTOYJIEHA; IPUMEHATDH JI€JI€HHE MHOIOWIEHAa Ha MHOT'OWIEH C OCTaTKOM,
TeopeMy besy u Teopemy Buera i pemenns 3anad.

CBoOOMHO oOmepupoBaTh MOHATHUSMH: CHCTEMa JIMHEHHBIX YpaBHEHWH, MAaTpHIA, OIPEIeIUTENb
MaTpuilbl 2 X 2 WU €ro reOMETPUYECKUN CMBICH; MCIOJb30BAaTh CBOWCTBA ONpEACIHTENs 2 X 2 i
BBIUHCJICHUS €70 3HAYEHUs, IPUMEHATH ONPEACIUTENN JUIsl PELICHUs] CUCTEMBI JTMHEMHBIX YPAaBHEHUI;
MOJEIUPOBATh PEAIBHBIC CUTyallud C IIOMOINBIO CHUCTEMBI JIMHEMHBIX YPaBHEHUM, HCCIENOBATH
IIOCTPOEHHBIE MOJIEIM C IIOMOIIBID MATPUIl W ONPEACIUTENICH, WHTEPIPETUPOBATH IOIYYEHHBII
pe3yabTar.

Vcnonb30BaTh CBOMCTBA IEHCTBHIM ¢ KOPHAMU JJIs TPEO0Opa30BaHUS BIPAKEHHIA.

BbimonHATe mnpeoOpa3oBaHMsl UHUCIOBBIX BBIPAKEHWH, COAEPXKAIIMX CTENEHH C pPaldOHAIbHBIM
IIOKa3aTeJIEM.

Hcnonp30BaTh CBOMCTBA JTIOrapu(pMOB JJ1s MpeoOpa3oBaHUsl JOrapu(PpMUUECKUX BHIPAKEHUH.

CBoOOHO oOmepupoBaTh MOHATUSMHU: HpPpALMOHANbHbIC, IIOKa3aTelbHble M Jorapudmuyeckue
YPaBHEHUST; HAXOANUTh UX PEIICHMS C IIOMOLIbI0 PABHOCUIIBHBIX IIEPEXO0B WA OCYLIECTBIISAS IPOBEPKY
KOpHEH.

[TpuMeHSATH OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYNBI Ul NMPeoOpa3oBaHMUsl TPUTOHOMETPUUYECKHX
BBIPa)KCHU.

CBoOOHO omepupoBaTh MOHATHUEM: TPUTOHOMETPHUUECKOE YpaBHEHME; HPUMEHATh HE0O0XOAUMBbIE
(bopMyIIBI 1711 pelIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI.

MogenupoBare peajbHbIE CUTYallMM Ha S3bIKe aireOpbl, COCTABJATh BBIPAKEHUS, YpaBHEHMUS,
HEPABEHCTBA 110 YCJIOBHIO 3a/1ayM, UCCIENO0BAaTh MOCTPOECHHBIE MOAEIN C MCIOJIB30BAHMEM allapara
anreOpsl.

@OyHkuun U rpapuku

CB0oOOHO omepupoBaTh MOHATUSAMH: (DYHKIUS, CIOCOOBI 3anaHusi (YHKUUHU; B3aUMHO OOpaTHBIE
¢bynkuuu, kommno3unus ¢GyHKUWH; rpaduk (YHKIUHM; BBIIONHATH 3JEMEHTapHBIE MPeoOpa3OBaHUS
rpadukoB QyHKIHUI.

CB00OOIHO OnepupoBaTh MOHATHAMM: OOJIACTH ONPENEICHUS] U MHOXXECTBO 3HAUeHUH (DYHKIMH, HYIU
(YHKIMH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA.

CBoOomHO omepupoBaTh MOHATHUAMHU: YETHbIE M HEUYETHBIE (QYHKIUHM, Nepuoguueckue (QyHKIuH,
NPOMEXYTKM MOHOTOHHOCTH (YHKIMHM, MAaKCUMyMbl W MHUHUMYMBI (DYHKIUH, HauOombliee W
HauMeHblllee 3HaYeHHe PYHKLINUN Ha TPOMEXKYTKE.

CB0OO/IHO OmNEepUpOBaTh MOHATUAMU: CTEHNEHHas (YHKLUS C HATYpaJbHBIM M IIEJIbIM IOKa3aTeleM,
rpaduK cTerneHHONW (PYHKIIMU C HATYpaJIbHBIM H IIEJBIM MOKa3aTeneM; TpaguK KOpHS N-0i CTENEHH Kak
(GyHKIMHM 0OpaTHOW CTENEHU C HaTypaJIbHbIM [TOKA3aTEIEM.

OmnepupoBaTh MNOHATUSAMM: JIMHEWHAs, KBaJpaTW4Has M JpoOHO-TMHEWHas (QYHKIUH, BBIIOIHATH
3JIEMEHTApHOE UCCIIEJOBAaHUE U OCTPOEHHE MX IrPauKOB.

CB0OOHO omepupoBaTh MOHATUSAMH: IOKa3aTelbHas U Jjorapudmuyeckas (QpyHKIUM, UX CBOICTBA U
rpaduKy; UCIOIB30BATh UX TPAQUKH [T pelIeHHs YpaBHEHUH.

CBOOOJHO  omepupoBaTh  MOHATHSMH:  TPUTOHOMETpPUYECKAass  OKPY)KHOCTb,  OIpEJEICHHE
TPUTOHOMETPUYECKUX (DYHKIMIT UHNCIOBOIO apryMeHTa.

Hcnonb3oBaTh rpaduKku QYHKIMHA A1 UCCIIEAOBAHMS IPOLIECCOB M 3aBUCUMOCTEN TPHU PEIICHUH 33134
U3 JApPYrux y4eOHBIX NPEAMETOB U PEAJbHOM *HU3HU; BBIpaXkaTb (HOpMyJaMH 3aBUCHUMOCTU MEXIY
BEJIMYMHAMHU.

Ha4vana MaTeMaTH4eCKOr0 aHAJIH3A

CB0OOIHO ONEpHpOBaTH MOHATHUAMH: apH(MeTHYecKas W TeoMeTpUdecKkas Imporpeccusi, 0ECKOHEYHO
yOBbIBaroIasi FeOMETPHUECKasi IPOrpeccusl; TUHEHHbIN U SKCIOHEHIMAIBHBIN POCT, POpMYyIIa CIOKHBIX
MPOIICHTOB; UMETH MTPECTABJICHUE O KOHCTAHTE e.

Hcrons30BaTh IpOrpeccuy JUis pelieHus pealbHbIX 3a/1ad MPUKIIAJIHOTO XapakTepa.

CB00OOIHO OMEpHUPOBaTH MOHATUSMH: MOCIEIOBATEIBHOCTD, CIIOCOOBI 3a/laHus MOCIEI0BATEIbHOCTEH,
MOHOTOHHBIE W  OrPaHWUYCHHBIC  TIOCJIEOBATEIBHOCTH; TIOHUMAaTh  OCHOBBI  3apOXKICHHS
MaTeMaTU4eCKOro aHaIM3a KaK aHaln3a OECKOHEYHO MaJIbIX.

CB0OOIHO OmMepHpOBaTh MOHATHUSMH: HENpPEPHIBHBIE (DYHKIMM; TOYKU pa3pbiBa Trpaduka (QyHKIUH;
acUMNTOTHI Tpaduka GyHKIUH.



CB00OIHO OMEeprpOBaTh MOHATUEM: (DYHKIUS, HEPEPHIBHAS HA OTPE3KE; MPUMEHSATH CBOWCTBA
HETPEPhIBHBIX QYHKINHN ISl pEIICHUs 3a1a4.

CB000/IHO OMEepUPOBATH MOHATHIMHU: TIEpBasi U BTOpasi MPOU3BOIHBIE (PYHKIIMH, KacaTellbHas K rpaduky
byHKIUN.

BbIuuciaTe Npon3BOJHBIE CYMMBI, IPOU3BEICHHS], YACTHOI'O U KOMITO3MIIMHU JABYX (DYHKIUI; 3HATH
MIPOM3BOIHBIE 3JIEMEHTAPHBIX (DYHKITHIA.

Hcnonp3oBaTh reoMeTpu4eCcKUil U pU3NUECKUI CMBICI POU3BOIHON /7S pelIeHUs 3a/au.

MHo:xecTBA U JIOTHKA

CB000OHO OTIepUPOBATH MOHATUSMU: MHOKECTBO, OIEpAIlUU HaJl MHOYKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JUisi ONMUCAHUS PEAIbHBIX MPOLIECCOB U SIBIICHUH,
IIPU PELICHUH 3a]1a4 U3 IPYTUX YU4eOHBIX NMPEIMETOB.

CBOOOJHO OMEpUpOBaTH TMOHSATUSMHU: OIpEACTICHUE, TEopeMa, YpaBHEHUE-CIEICTBUE, CBOHCTBO
MaTeMaTUYeCKOro 00bEKTa, J0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPABHCHHS U HEPABEHCTBRA.

11 kaacc
Yucia 1 BEIYHCICHUA

CBO6OZ[HO OHCpHpOBaTB IIOHATUSMU . HaTypaJIbHOG Hn 1eJI0€ 4YHCJI0, MHOXECCTBA HaTypaJIbeIX 1 1CJIBIX
YHUCeJl; UCIONb30BaTh NMpU3HaKkW AenumocTtH menbix yucen, HOJ[ m HOK naTypanbHbIX umcen uist
pelIeHus 3a1a4, MPUMEHITh anroputM EBkimaa.

CBO60[[HO OHGPI/IpOBaTI) IIOHATHUEM OCTAaTKa I10 MOI[y.HIO; 3aIINChIBATh HaTypaJII)HI)Ie quciia B pa3JII/I'-IHI)IX
MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHS.

CB0OOOJHO OMEepUpOBaTh TMOHATUSAMHU: KOMIUJIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEIL,
NPEJCTaBIATh KOMIUIEKCHBIE YHCIa B aIreOpanyecKod M TPUTOHOMETPUYECKOH (opme, BBIIOIHATH
apupMETHIECKUE ONepaIiiy C HUMH ¥ H300pa)kaTh Ha KOOPIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA

CBOOOJHO oOmepupoBaTh IOHATUSAMHU: HppallMOHAIbHbIE, IIOKa3aTelbHbIE M JorapupMuyecKue
HEPABEHCTBA; HAXOAUTh MX PEUICHMS C TOMOLIBI0 PABHOCWIBHBIX IEPEXO0B.

Ocy1ecTBiATh 0TOOP KOPHEW MPU PEUICHUH TPUTOHOMETPUUYECKOT'O YPaBHEHUSI.

CB0OOHO oOMEpHpPOBATH NOHATHEM TPUTOHOMETPUUYECKOE HEPAaBEHCTBO; NMPUMEHATh HEOOXOIUMbIE
(bopMyIIBI 1715 pelIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB.

CBOOOJHO oOmepupoBaTh TMOHATHUAMU: CHUCTEMA M COBOKYIIHOCTb YpaBHEHHH M HEPAaBEHCTB;
PaBHOCUJIBHBIE CHCTEMBI M CHCTEMBI-CIEACTBUS; HAaXOAWTh PEUIEHUS CUCTEMBI U COBOKYIHOCTEU
palMOHATIBHBIX, HPPALMOHAIBHBIX, I0KA3aTENbHBIX U JOrapu(pMUYECKIX YPaBHEHUN 1 HEPABEHCTB.
Pemarp panmoHanbHble, UppallMoHalIbHbIE, TIOKa3aTeNbHbIE, Jorapu(MUyecKrie U TPUTOHOMETPUYECKHE
YPaBHEHUS U HEPABEHCTBA, COJEPKALINE MOLYJIN U MapaMETPHI.

[TpumensaTs rpaduyeckue MeETOIbl U DPEUICHWS YpaBHEHWH W HEPABEHCTB, a TakkKe 3amad C
apaMeTpaMH.

MogenupoBath peajbHbIE CUTYyallMM Ha s3bIKe anreOpbl, COCTaBJIATh BBIPAKEHUS, YpaBHEHMUS,
HEPaBEHCTBA M MX CHUCTEMBI 110 YCIOBHIO 33Jaud, MWCCIEI0BaTh IOCTPOCHHBIE MOJAEIN C
UCIOJIB30BaHUEM amnapaTa anreOpbl, HHTEPIPETUPOBATh MOTyUYCHHBIH pe3ybTar.

DOyHKUUM U TPAPUKH

Ctpoutb rpaduku KOMIO3UIUHN (PYHKIHMNA C MOMOIIBIO JIEMEHTAPHOTO UCCIICIOBAHUS U CBOMCTB
KOMITO3UIINH IBYX (YHKIIUH.

Ctpoutb reomeTprudeckre o0pasbl ypaBHEHUH U HEPAaBEHCTB Ha KOOPAMHATHOM MJIOCKOCTH.
CB000IHO OTIEpUPOBATH MOHATUAMU: TPAYUKHA TPUTOHOMETPHUUECKUX () YHKIIUH.

[TpumeHATh QyHKIMU U MOIEINPOBAHUS U HCCIICOBAHUS PEATbHBIX MTPOLIECCOB.

Havana MaTeMaTH4eCKOr0o aHAJIH3A

Hcnionbs30BaTh NPOU3BOAHYIO IS HCCIIEI0BAHUS (DYHKIIMU HA MOHOTOHHOCTD M SKCTPEMYMBI.

Haxonuth Haubosnbliee 1 HAaMMEHbIIee 3HaYeHUs! (YHKIUU HETIPEPhIBHON Ha OTPE3KeE.

Hcnonb30BaTh MPOW3BOAHYIO IS HAXOXKACHUS HAWMIIYYIIErO PEIICHUs B MPUKIAIHBIX, B TOM YHCIE
COIMATBHO-9KOHOMHUYECKHX, 3a/lauax, Ul ONpeeNICHHs CKOPOCTH M YCKOPEHHs Mpolecca, 3a1aHHOTO
dbopmyoit unu rpaduxom.



e (CBoOOAHO oOmepUpPOBATh MOHATHSAMU: MEPBOOOpa3Has, ONPENENEHHBIA HMHTErpal; HAaXOAWUTh
nepBooOpa3Hble AEMEHTAPHBIX (PYHKIUN U BBIUUCIATH HHTErpan no popmyne Hetorona—Jleitbuua.

e Haxonuts miomaay niaockux Guryp u o0bEMBI Tell ¢ MOMOIIBIO HHTErpasa.

e llmerp mpeiaCTaBI€HHE O  MaTeMaTHYEeCKOM  MOJEIMPOBAHWM HAa  IPUMEpPE  COCTaBJICHUS
nudepeHInATbHBIX YPAaBHCHH.

e Pemare npukinagHble 3aJaud, B TOM YHCJIE COLUATBHO-3KOHOMHUYECKOTO M (U3NYECKOTO XapakTepa,
CpeICTBAaMHU MaTeMaTUYECKOr0 aHaJIK3a.

COJAEP)KAHHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHMUA)

10 knace
Yucia v BBIYUCTCHUA

Pannonansubie uncna. OOBIKHOBEHHBIE U IECATUYHBIC IPOOU, MPOIEHTHI, 0ECKOHEYHBIE TEPUOTUNICCKUE
npobu. [Ipumenenue apoOeit 1 MPOIEHTOB JJI PEIISHUS MPUKIIATHBIX 33a/1a4 U3 PAa3IUYHBIX OTpaciel 3HAaHUN 1
peaIbHOM KU3HHU.

JleiicTBuTenpHble 4Yncia. PalyoHanbHblE W HppalMoHalbHBIE 4ucCia. Apu(METHYECKHe Olepanuu ¢
JIEHCTBUTENBHBIMU YncIaMu. MOaysb NeHCTBUTEILHOIO YKCIIa M €ro cBorcTBa. [IpubmnxEéHHbIC BEIYUCIICHHUS,
MIpaBUJjIa OKPYTJICHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BEIUNCICHUN.

Crenenb ¢ nensiM mokaszareneMm. bunom HeioroHa. Vcmonb3oBanue moaxopsimed (Gopmbl 3amucu
JIEHCTBUTENBHBIX YUCEI JJIsl PEIICHUS TPAKTUYECKUX 3aJ1a4 U MPEJICTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTYpPaIbHOW CTEIIEHU U €ro CBOMCTBA.

CreneHb ¢ pallMOHAIBHBIM I1OKAa3aTEIEM U €€ CBOMCTBA; CTENEHb C JEHCTBUTEIbHBIM 1OKA3aTEIEM.

Jlorapudwm gucna. CBoiicTa norapudma. JlecaiTHIHBIC U HATYpaTbHBIC JIOTapU(MBI.

CHHyC, KOCMHYC, TaHT€HC, KOTAaHIE€HC YHUCJIOBOI'0 apryMeHTa. ApPKCHUHYC, apKKOCHUHYC M ApKTaHIEHC
YHCJIIOBOI'O APryMEHTA.

YpaBHeHUs1 M HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHBIE TPEeOOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHs. PaBHOCHUIIbHBIE
YpaBHEHUS U ypaBHEHUs-CIEACTBUS. HepaBeHCTBO, pellleHre HEpaBeHCTBA.

OCHOBHBIE METOJIBI PEIICHUS IENbIX U JPOOHO-PAMOHAIBHBIX YPAaBHEHUN U HEPAaBEHCTB. MHOTOYIICHBI
OT OAHON mepeMeHHOMW. JleleHne MHOrowieHa Ha MHOTOWIeH ¢ octaTkoMm. Teopema be3dy. MHorousneHsl ¢
uenbiMu ko unnentamu. Teopema Buera.

[IpeoOpa3oBaHUs YMCIOBBIX BBIPAXKECHUIA, COJIEPIKAIINX CTENECHN U KOPHH.

Hpparnmonanbusie ypaBHeHHs1. OCHOBHBIE METO/IbI PEIICHUS UPPAMOHAIBHBIX YPaBHEHUM.

IToka3arenbHble ypaBHEHUS. OCHOBHBIE METO/bI PEIICHHS [IOKA3aTEIbHbBIX YPABHEHUN.

[IpeoOpa3zoBaHue BRIpaXKEHUN, COAECPKAIIUX JTOTAPUPMBIL.

Jlorapudmuueckue ypapHeHus. OCHOBHBIC METOBI PEIICHHUS JIOrapu(PMUUECKUX YPABHCHHM.

OcHoBHble TpuroHomerpuueckue ¢opmynbl. IIpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKEHUH.
Pelenne TpUroHOMETPUYECKUX YPABHEHUI.

Pemienne cuctem nUHEHWHBIX ypaBHEHHI. Marpuiia CUCTEMbl JUHEHWHBIX ypaBHeHUH. OmpenenuTelb
MaTpuilbl 2X2, €ro reOMETPUYECKHMH CMBICI M CBOWMCTBA; BBIYMCICHHE €ro 3HAYCHHS, NPUMEHECHHE
OMpENEIUTENs Uil PEIICHUs] CUCTEMbl JMHEHHBIX ypaBHEHMI. PereHue NpukiagHbpIX 3aad C MOMOIIBIO
CHUCTEMBbI JIMHEUHBIX ypaBHEeHU. ccaenoBanme mocTpOeHHOW MOEIU € TIOMOIIBIO MAaTPUIL U ONIpeAeTUTENCH.

[TocTpoeHne MaTeMaTHYECKUX MOMAENIECH pealbHOM CHUTyallMd C MOMOINbI0 YpaBHEHUHW W HEPABEHCTB.
[IpumeHeHne ypaBHEHUI M HEPABEHCTB K PEIICHUIO MAaTEeMaTHYECKUX 3afad M 3a7a4 U3 pa3ludHbIX oOnacTeit
HayKHU U pEaIbHOW JKHU3HU.

DOyHkuun U rpapuku

Oyukuus, crnocodsl 3ananus ¢GyHkuuu. B3anmuo obparubie ¢pynkiuu. Komnosunusa dynkuuit. I'paduk
byHKIMu. DneMeHTapHbIe peodpa3oBaHus rpadukoB (HyHKIUH.

Ob6nacte ompeneneHuss M MHOXKECTBO 3HaueHu ¢yHkuuu. Hymun @ynkuun. IlpomexyTtku
3HAaKOMOCTOSHCTBA. YETHbie U Heu€THble QyHKuuU. [lepuonnueckue ¢yHkiuu. [IpoMexyTKu MOHOTOHHOCTHU
¢ynkuuu. MakcuMmymbl U MUHUMYMbl ¢QyHKkuud. Haumbonpinee M HavMeHbIee 3HA4YeHHUsS (QYHKUUU Ha
MIPOMEKYTKE.

JluneitHas, kBaApaTUUHas U OpOOHO-IMHENWHas QyHKIMHU. DJIEMEHTapHOE HUCCIEeIOBAaHUE M MOCTPOCHUE
UX Tpa(HKOB.



CrenenHas GyHKIUS C HATYpaJbHBIM U LEJbIM Moka3aTeneM. E€ cBoiictBa u rpaduk. CBoiicTBa u rpaduk
KOpHS N-0i CTeNneHH KaK (YHKIUU OOpaTHOHM CTENEHH C HATYpAIbHBIM MTOKa3aTeIIeM.

[TokazatenbHast u yorapudmudeckas (GyHKIUU, WX cBoWcTBa W Tpaduku. lcmomp3oBanue rpaduxoB
(byHKUUH 1715 pelieHusl ypaBHEHUH.

Tpuronomerpudeckass OKPYXHOCTb, ONpEICICHHE TPUTOHOMETPHUYECKUX (YHKIUNA  YHCIOBOTO
apryMeHra.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEaIbHBIX Mpoleccax U ABIeHUX. [ paduku peaqbHbIX 3aBUCUMOCTEH.
Hauyana matemaTH4ecKoro aHajamusa

[TocnemoBaTenbHOCTH, CIOCOOBI 3a/JaHMs TOCIEAOBaTENbHOCTEH. MeToa mMaTreMaTH4YeCKON WHIYKITHH.
MOHOTOHHBIE U OTpaHUYEHHBIE MOCIENOBATENBHOCTU. VCTOpHS BO3HMKHOBEHMSI MATEMaTH4YECKOIO aHaIM3a
KaK aHaJin3a O0ECKOHEYHO MaJIbIX.

Apudmernueckas U TeomeTpuyeckas mnporpeccuu. beckoHeuHo yObIBaromiass reomeTrpuueckas
nporpeccusi. Cymma  OeckOHEYHO — yObIBaroIleld  reoMeTpuueckoil  mporpeccuu.  JIMHeHHBIH U
JKCIIOHEHIUAIBHBIN pocT. Yucno e. Popmyna CIOXKHBIX MHMPOLEHTOB. Mcronb3oBaHHE NPOrpecCHU Ui
pelleHus peaabHbIX 3a7a4 IPUKIIaJHOrO XapaKTepa.

HenpeprsiBHBIC (YHKIIMM U UX CBOWCTBA. TOUYKHM pa3pbiBa. ACUMITOTHI TpadukoB ¢yHkuuii. CBoHCTBA
(GyHKIUI HempephIBHBIX HA OTpe3ke. MeToa MHTEpBaJOB Ui peUIeHUs HepaBeHCTB. lIpuMeHeHue CBOMCTB
HETPEPhIBHBIX (YHKIUN ISl pEeHICHUs 3a1a4.

Ilepas u BTOpas mpousBoAHble (GyHKIMH. OnpeneneHue, reOMETPUYECKHH U (PU3MUECKUH CMBICIT
POM3BOJHON. YpaBHEHHE KacaTeIbHON K rpapuKy QyHKIUH.

[IpousBomHbIe 3MeMeHTapHBIX QYHKIUH. [Ipon3BogHAS CYyMMBI, TPOU3BEACHUS, YACTHOI'O U KOMITO3ULIUU
GyHKIIHH.

MHuo:kecTBa U JIOTHKA

MHOXeCTBO, ONepaluy HaJl MHOXKECTBAMHU U UX cBoicTBa. Juarpammsl Oiinepa—Benna. [Ipumenenune
TEOPETUKO-MHOXKECTBEHHOI'O aIlapara Jyulsl ONUCAaHUs PEAJIbHBIX NPOLECCOB U ABJICHUM, IIPU PEIICHUU 3a/1a4
U3 APYrux y4eOHBIX ITPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHYECKOro OOBEKTa, CIEJACTBHE, JOKa3aTelbCTBO,
pPaBHOCUJIbHBIC YPaBHEHUSI.

11 knace

Yucna v BbIYUCTCHUSA

Harypaneubie u uensie uucina. [IpumeHnenune mnpuszHakoB nenuMocTu nenbix uucen, HOJ m HOK,
OCTaTKOB 110 MOJYJIIO, aJIrOpuTMa EBKIIMIA [UIs pelIeHMs 3a1a4 B LIEIIbIX YUCIIAX.

KommiekcHble uncia. Anredpanyeckas U TpUTOHOMETpudeckass (OpMbl 3alMCU KOMIUIEKCHOIO YHCIIA.
Apudmernueckue omepanud ¢ KOMIUIEKCHBIMH 4YuclamMu. V3o0pakeHHe KOMIUIEKCHBIX YHCEelT  Ha
KOOpAMHATHOM miockoctu. @opmyna Myaspa. KopHu N-oif cTeneHM M3 KOMILIEKCHOro uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEJl JUI pellieHusl (PU3HUECKUX U T€OMETPUUECKHX 3aj1au.

YpaBHeHUs1 M1 HEPABEHCTBA

Cucrema U COBOKYIHOCTh YpaBHEHUH W HEpaBEHCTB. PaBHOCUIIbHBIE CHUCTEMBI U CHUCTEMBI-CIIE/ICTBHUSL.
PaBHOCHITbHBIE HEpABEHCTBA.

OT1OOp KOpHEW TPUTOHOMETPUUYECKUX YPAaBHEHUH C TIOMOIIBIO TPUTOHOMETPUUYECKONH OKPYKHOCTH.
Pelenne TpUroHOMETpUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHSI TOKA3aTEIbHBIX U JIOTapHU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CHUCTEM U COBOKYIHOCTEW palUMOHAIbHBIX, HPPALUOHAIBHBIX,
MOKA3aTENIbHBIX U JOTapu(OMUICCKUX YPABHCHHM.

VYpaBHEHM1, HEPABEHCTBA U CUCTEMBI C IAPAMETPaAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEILICHUIO MaTEMaTUYECKUX 3a]1a4 U 3aJa4 U3
pa3IMYHBIX 00acTel HAYKH U PEATbHOM KU3HH, MHTEPIIPETALUS TIOTYICHHBIX PE3yIbTaTOB.

DOyHkuun U rpapuku

['paduk xommozuruu ¢yHkiuil. 'eomerpuueckre o0pas3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAWHATHOU
IIJIOCKOCTH.

Tpuronomerpudeckre GyHKIIUN, UX CBOWCTBA U TPAPHKH.

['padmyeckre METOIBl pelICHUS ypaBHEHUW M HepaBeHCTB. ['paduueckue MeTonmbl pelieHus 3aaad ¢
rapaMeTpamu.



Hcnonb3oBanue rpagukoB GyHKIUN U UCCIEJOBAHUS MIPOLIECCOB U 3aBUCUMOCTEN, KOTOPbIE
BO3HHKAIOT IIPH PELICHUH 33J1a4 U3 APYTUX YIeOHBIX IPEIMETOB M PEabHOM KU3HU.
Hayana maTeMaTH4eCKOro aHAJIN3a

[IpumeneHne TpoU3BOAHON K MCCIET0BaHUIO (DYHKIIUII HA MOHOTOHHOCTB U 3KCTpeMyMbl. HaxoxxaeHue
HauOOJIbIIETO U HAMMEHBILIEr0 3HaUYEHU I HENTPEPhIBHONW (PYHKIIMU HA OTPE3KE.

[TpumMeHeHHe TPOM3BOIHON AJIS HAXOXKAEHUS HAWIY4YLIEro pelleHUs B NPUKIAJHBIX 3ajadax, Ul
OIpe/IeJIEHUs] CKOPOCTH U YCKOPEHUS Tpoliecca, 3aJaHHOT0 (pOopMYIIOi UiTH rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBOOOpa3zHBIX. llepBooOpasHbIE 3IIEMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaXOKIE€HUS TIEPBOOOPA3HBIX.

WnTterpan. I'eomeTpuueckuil cMbIci MHTErpaia. BeruucieHue onpenesi€éHHOro MHTErpana no ¢gopmyie
Herorona—JlelibHuna.

[Ipumenenue nHTErpaia JUist HAXOXKJIEHUS TUIOIIAIeH TIOCKUX (GUTyp U 00bEMOB r€OMETPUUECKHX Tell.

[Tpumeps! pemeHnit quddepeHnnanbHbIX ypaBHEHHH. Marematnyeckoe MOJETUpPOBaHUE peabHbIX
MPOIIECCOB € TTOMOIIBIO MU PEepEeHITNATBHBIX YPABHEHUH.

TEMATUYECKOE IIJTAHUPOBAHUE YYEBHOI'O KYPCA
(II0 FOJAM OBYYEHMUS)

10 knace (136 yacoB)

Hassanue pasaena OcHoBHOE coJep:xaHue pasjaesa OCHOBHBIE BU/bI JeATCJIbHOCTH
(Ko1M4ecTBO (TeMBbI) o0yyarommxcst

4acoB)

MHOkecTBO MHoOKecTBO, oneparuu HaJ | Mcmoib30BaTh TEOPETUKO-MHOKECTBEHHBIN
JICCTBUTEIIBHBIX MHOXKECTBAMM M UX  CBOMCTBA. | anmapar Ui ONUCAHUS X0J1a PEIICHUS
qHCe]L. JnarpamMmmbl Ditnnepa—BenHa. | MaTeMaTHYECKUX 3a/1a4, a TAK)KE peaTbHBIX
MHoOrousIeHBI. [IpumeHeHnue TeopeTuKo- MPOIIECCOB U SABJICHUU.

PannonanbHeIe MHO>KECTBEHHOI'O annapata Ui | OnepupoBaTh NOHATHSIMH PALlHOHAIBHOE
ypaBHEHUS U pElIeHUs 3a/1a4. 9HCII0, OECKOHEYHAs epruouIecKas 1poos,
HEpPaBEHCTBA. PanmonansHbIie YyuCia. | MPOUEHTHI; UpPalMOHAIBHOE U

Cucremsl OOBIKHOBEHHBIC U ACCATUYHBIC APOOU, | AEWCTBUTEIHHOE YUCIIO; MOYIb

JTIMHEHHBIX MIPOLICHTHI, OCCKOHEUHBIE | JEHCTBUTEILHOIO YHC/IA; HCHO0Jb30BATh YTU
ypaBHEHUH nepuoauyeckue Apoou. I[lpumeHeHne | MOHATHS MPU TPOBEICHUN PACCYKICHUN U
(28 u) Ipobell ¥ TMPOLIEHTOB MM pEeIIeHHUS | J0Ka3aTelbCTB, IPUMEHSATH APOOU U

MPUKIIAAHBIX 3a/1a4.

JlelicTBUTEIbHBIC YHCIIa.
PannoHanpHble W HMppanMOHAIbHbBIC
yuciaa. ApuMeTHUecKrue ornepamnuu ¢
JICWCTBUTEIbHBIMHA YKCIaMi. MOyJIb
JEUCTBUTENIBHOTO  YUCIAa W €ro
CBOMCTBA. [Tpubnuxénnble
BBIYMCIICHUS, TPAaBWJIA OKPYIJICHUS,
NPUKHUJIKA W OLEHKa pe3yJbTara
BBIYMCIICHUM.

OCHOBHBIE METO/IBI PEIICHUS 1EBIX U
JIpOOHO-PallMOHANIBHBIX YpaBHEHUH U
HEpPaBEHCTB. MHOrOWIEHbl OT OJHOH
IepeMeHHON. /[leneHue MHOrouseHa
Ha MHOTO4YJIEH ¢ ocTtarkoM. Teopema
besy. MHorowiessl ¢  LENBIMU
kodpunmentamu. Teopema Buera.
Pemenue cucrem TMHENHBIX
ypaBHeHu. MaTpuiia cuctemsl
JUHENHBIX ypaBHeHU. Onpenennurens

MaTpULBl 2X2, €ro reOMETPUIECKUI

MPOLICHTHI JJI PEIICHUS MPUKIAIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIIEH 3HAHUHN U PEATbHOMN
KU3HHU.

Hcnonb3oBaTh npuOInkEHHbIE BBIYUCIECHUS,
MpaBuUjia OKPYIJICHUS, MPUKUIKY W OIEHKY
pe3ynbTaTa BIUYUCICHUM.

IIpuMeHAITh pa3NMUHBIE METOJbl PELIECHUs
pallMOHAIBHBIX M JPOOHO-pAIIMOHATIBHBIX
YPAaBHEHUI; & TAaK)KE€ METOJ MHTEPBAJIOB IS
pelIeHus: HEpaBEHCTB.

OnepupoBaTh NOHATUSIMHU: MHOTOWICH OT
OJIHOM MEPEMEHHOM, €ro KOpHU; MPUMEHATH
JICJICHHE MHOTOYJI€HA HA MHOTOYJIEH C
0CTaTKOM, Teopemy besy u reopemy Buera s
penieHus 3aad.

OnepupoBatb MOHATHAMU
JIMHEWHBIX YpaBHEHUH,
OIPEJEIUTENIb MATPHULIBIL.
Hcnonb3oBaTh CBOMCTBA ompeAcauTeNs 2X2
JUTSI BBIYKMCIIEHUSI €r0 3HAY€HUs, NPUMEHSThb
ONpPENENUTENN  JJI1  pPEUIeHUs  CHUCTEMBI

cucTeMa
MaTpuIia,




CMBICJI U CBOMCTBA; BBIYUCIICHUE €TO
3HAYEHHUsI; IPUMEHEHHE ONPEICIUTENS
JUISL PELLIEHUS] CUCTEMBI JINHEHHBIX
ypaBHEeHUH. Pemenue npukiaaabix
3a/1a4 C IOMOUIBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUI

JINHEWHBIX YPaBHCHUM.

MoaenupoBaTh peajibHbIE CUTYAllUH C
MIOMOIIBIO CUCTEMBI INHEWHBIX YPaBHEHUH,
HCCJIE0BATH [TIOCTPOCHHBIE MOJIENIN C
IIOMOILBIO MATPUIL U ONPEIECIUTEIICH,
HHTEPNPEeTHPOBATH IIOJIYYECHHBINH pe3ynbTaT

OyHKUINU U OyHKIMA, criocoObl 3a1aHus QyHKUUHU. | OnepupoBaTh NOHATHAMHU . QYHKLUA,
rpaduKu. B3anmuo oOpatHbie pyHKIIUH. CToCcO0BI 3a1aHuUs (PYHKITNH; B3aMMHO
Crenennas Komnosunus pynkuuii. ['paduk oOpatHble (YHKIUHU, KOMIIO3ULIUS (PYHKITHH,
GbyHKIMS ¢ UenbiM | QYHKUKU. DIeMEeHTapHbIe rpaduk GpyHKINH, 0OIACTH ONPEIETCHUS U
IoKa3aTesIeM npeoOpa3oBaHus rpaduKoB PYHKIMA. | MHOXKECTBO 3HaU€HUH (HYHKINHU, HYIIU
(12 4) OO6uacTh orpeneneHust U MHOXKECTBO | (YHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;
3HaueHu# QpyHkuuu. Hynu gyHkuuu. | nuHeiHas, KBajpaTu4Has, IpoOHO-TMHEHHAs U
ITpomMexKyTKM 3HaKOIIOCTOSTHCTBA. cTeneHHas QyHKINU.
YérHble 1 HEUETHBIE (QYHKIUH. BpInoJIHATH 251eMeHTapHble IIpeoOpa3zoBaHuUs
[Tepuonnueckue GyHKIUN. rpauKoB () yHKIIH.
ITpomMexyTKM MOHOTOHHOCTH 3HaTh M yMeTb J0KA3bIBATh YETHOCTD UIIU
¢byHKIMH. MakCUMyMBI 1 MUHUMYMBI | HEYETHOCTH (DYHKITHH, IEPUOTUIHOCTh
¢ynkuuu. Hanboneiiee n Haumenbliee | GyHKIMH, HAXOAUTH IPOMEKYTKU
3Ha4YeHHEe (PYHKIMH HA TPOMEKYTKE. MOHOTOHHOCTH ()YHKIIMU, MAKCUMYMBI U
JluneliHasi, KBagpaTHYHAs W APOOHO-| MHHUMYMBI (DYHKIMH, HAaHOOJbIIEE U
JAUHeWHas (YHKIMU. OJEeMEHTapHOe| HauMeHbIlee 3HaueHue (pyHKIUN Ha
HCCIIEJOBAHHE u IIOCTPOEHHUE| ITPOMEXKYTKE.
rpaduKoOB ATUX (PYHKITHH. ®opmMyIMpPoOBaTh M MJIIOCTPHPOBATH
CreneHb C 1EIbIM  [OKa3aTesieM. | rpa)u4eck CBOWMCTBA JTMHEUHOM,
bunom HrroTona. KBaIpAaTUYHOM, TPOOHO-TMHEWHOU U
CrenenHast (GyHKUUS C HATYPaJbHBIM | CTEIICHHOW ()yHKIIUH.
U LeNbIM NToKaszaTeneM. E€ cBoiicTBa u | BeipaxkaTh (popmyiaMu 3aBUCHMOCTH MEXIY
rpapuk BEJIMYUHAMHU.
3HaTh onpenejieHue H CBOMCTBA CTEIIEHU C
L[EJIBIM TTOKa3aTeseM; MOAXOAAIYI0 GopMy
3aIUCH JICHCTBUTENIBHBIX YUCEN JUISl PELLICHUS
MIPaKTUYECKUX 3a/1a4 U NIPEACTABICHUS TaHHBIX
Apudpmernueckuil | Apudmernyeckuit KOpeHb | PopMyIMpOBaTh, 3allUChIBATH B
KOpEeHb N-0H HAaTypaJbHOM  CTENEHU M €ro | CAMBOJIMYECKO (opMe U HCIOIB30BaTh
CTCIICHHU. CBOICTBA. CBOMCTBa KOpHA n-oi CTCIICHU s
Uppauumonansueie | [IpeoOpazoBanus YHCJIOBBIX | MpeoOpa3oBaHus BhIPaKEHUH.
YpaBHEHMSI BBIp@)XEHUH, conepxammx creneHu u | Haxoaurts pelieHus UppalvOHATIbHBIX
(18 u) KOpHU. YPaBHEHUH C  TOMOIIBIO  PAaBHOCHIIBHBIX
WppanmonanbHbie YpaBHEHUS. | IEPEXOJIOB WM  OCYILECTBISS  MPOBEPKY
OCHOBHBIE METO/IbI pelIeHus | KOpHEH.
MPpaLMOHAIbHBIX ypaBHeHuil. | CTpouTh rpaduk ¢GyHKUMH KOpHS N-Oi
PaBHOCHIIBHBIE TIEpEXO/bl B PEILICHUU | CTETIEHU KaK oOpaTHOM A QYHKIUU CTEHEHU
UppalMOHATIBHBIX YPABHEHUH. C HaTypaJIbHBIM IOKa3aTesIeM
CpoiictBa u Tpaguk KOpHS N-Oi
CTETIEHU KakK (YHKIUU 0OpaTHOU
CTEIIEHH C HaTypaJIbHbIM ITOKa3aTeaeM
IToka3zarenbHas Crenenb c paloHaNbHbIM | DOPMY/IHPOBATH ONpeAeJeHHe CTEINEHU C
GyHKIMS. IIOKa3aTeyieM U € CBOMCTBA. palMOHAIBHBIM ITOKA3aTEJIEM.
[TokazarenbHbIe [TokazarenbHas GyHKIMS, €€ CBOWCTBA | BHIMOIHATE npeoOpa3oBaHUs YHCITOBBIX
YpaBHEHUs u rpapuk. Mcnonp3oBaHue rpaduka | BBIpOKEHMH,  COJEpKalMX  CTENEHH  C
(10 u) (byHKUIUY U pelIeHus ypaBHEHUH. palOHAIbHBIM 10KA3aTENEM.

[TokazarenpHble
OCHOBHEBIE METOIBI
ITOKA3aTeJIbHBIX YPaBHEHUMU

YpaBHEHUS.
peuieHus

Hcnonb3oBars mu@poBble Ppecypebl It
nocTpoeHus rpaduka nokazarenbHou QyHKINUN
U U3y4eHUs €€ CBOMCTB.




HaxoauTh penieHust okKa3aTesbHbIX
YpaBHEHHI

Jlorapupmuueckas | Jlorapudm uncna. CBoiicTBa JlaBaTh onpenesienue jorapudma yucna;
b yHKIHS. norapudma. JlecaTuuHbie U JECITUYHOTO U HATYpalbHOTO Jiorapudma.
Jlorapudmuueckue | HaATypambHBIC JOrapu(MEL. Hcnoab3oBaTh CBOMCTBA JIOTapUMOB IS
ypaBHEHUS [IpeoOGpa3zoBaHue BEIpAKECHUH, npeoOpa3zoBaHusl JorapuPMUIECKUX
(18 u) coJiepKalX JIorapu(MBl. BBIPAKEHUI.
Jlorapudgmuueckast QyHKIM, e CtpouTth rpaduk orapudMudeckoil GyHKIUU
cBoiicTBa u rpaduk. Mcnonb3oBanue Kak 00paTHOM K MOKa3aTeIbHON 1
rpaduka GQyHKIUU A PeHICHUS WCIONB30BaTh CBOMCTBA JIOrapu(MUYECKOM
YpaBHEHUH. (GYHKIUY 1S peIIeHUs 3a/ad.
Jlorapugmuyeckne ypaBHEHHS. Haxomuth  pemieHus — JorapupMHUECKUX
OcCHOBHBIE METO/IBI PELICHHS ypaBHEHUH C  TOMOIIBI0  PABHOCHIBHBIX
norapu(pMUUYECKUX YPaBHEHHIA. NEPEeXOoJ0B WM  OCYIIECTBISS  MPOBEPKY
PaBHOCHIIBHBIE IEPEXO/BI B PEIICHUN | KOPHEH
Jorapu(pMUYECKUX YpaBHEHHIA.
Tpuronomerpuueck | CuHyc, KOCHHYC, TAHT€HC U JlaBaTh onpejejieHUs1 CHHYCa, KOCHHYCAa,
e BBIPAKEHHUS ¥ KOTAHTEHC YHCIOBOI'O apryMEHTa. TaHTEHCa U KOTAaHTe€HCa YHCIIOBOTO apTYMEHTA;
ypaBHEHUs ApKCUHYC, apKKOCHHYC M apKTaHTeHC | a TaKKe apKCHHYCa, apKKOCHHYCA U
(22 u) YKCIIOBOI'O apTr'yMEHTA. apKTaHIeHca Yucla.
TpuroHomerpudeckast OKpyKHOCTb, IIpuMeHsATH OCHOBHBIE TPUTOHOMETPHUIECKUE
orpesieNieHue TPUTOHOMETPUUECKUX (hopMyIbI TUIs npeobpazoBaHus
(GYHKIHI YUCIIOBOTO apryMEHTa. TPUTOHOMETPUUYECKUX BBHIPAKEHUI.
OCHOBHBIE TPUTOHOMETPHUECKUE IpumensaTte GOpMyIbl TPUTOHOMETPUU IS
dbopmynsl. [IpeodpazoBanue perieHus OCHOBHBIX THTIOB
TPUTOHOMETPUUYECKUX BBIPAKEHUI. TPUTOHOMETPUUYECKUX YPABHEHUI
Pemienue TpUroHOMeTpUYECKUX
ypaBHEHUH
[Tocnenosarensroct| IlocnenoBarenbHOCTH, CIOCOObI OnepupoBathb NOHATHSIMMU:
U ¥ IPOTPECCUU 3aJJaHNs TIOCIIEI0BATEIbHOCTEH. MOCJIEIOBATENbHOCT,  CHOCOOBI  3aJaHus
(10 u) Meron MaTeMaTHYeCKONW WHTYKITUH. MOCJIE IOBATEIbHOCTEH; MOHOTOHHBIE u
MOHOTOHHBIEC U OTPAaHUYCHHBIC OrpaHUYEHHbIE MIOCJIEI0BATEIILHOCTH;
1oCiIeI0BaTebHOCTH. McTopus uceae10BaTh IIOCJIE/IOBATENIEHOCTH Ha

aHanu3a 0ECKOHEYHO MaJIbIX.
Apudmerrueckas 1 reoMeTpuuecKas
MIPOTPECCHH.

Beckoneuno yOBIBaromas
reomeTpuyeckas nporpeccus. Cymma

MOHOTOHHOCTb M OTPaHUYEHHOCTb.
[Tony4ate npeacraBieHne 00 OCHOBHBIX HUAEAX
aHaM3a OECKOHEYHO MaJlbIX.

JaBaTh omnpenejieHue apupMETHUECKOH U
reOMEeTPUUYECKON MPOrpecCuu.

OECKOHEYHO yObiBaromeii | /loka3piBaTh CBOWCTBAa apu(METHUECKOH U
TreOMETPUYECKON MPOTPECCUH. | TEOMETPUYECKOW  TPOTPECCHH,  HAXOIUTh
JluHeitHpIH W AKCIIOHEHLMAJIBHBINA | CYMMY WIEHOB IPOrPECCHUHU, a TaKXKE CyMMY
poct. Hucro e. YJICHOB 0OECKOHEYHO yOBIBaroLIEH
@opMyna  CIOXHBIX  IIPOLEHTOB. | FEOMETPUYECKON IPOTrPECCUM.
HcnonpzoBanue  mporpeccun [yt | Mcmosib30BaTh  MPOrpeccHd  JUIsl  pelieHus
pelLeHus peabHbIX 3ajay | 33124 IPUKIATHOTO XapaKkTep.
MPUKIIAJHOTO XapaKTepa IpumensaTy GopMyiTy CIOXKHBIX IMPOLEHTOB
JUIS pellieHus 3a1a4 U3 pealbHOU MIPAKTUKU
HenpepoiBHbIe HenpepbiBHble  ¢yHkuuu u  ux | OnepupoBarth NOHATHAMU byHKIHS
byHKINH. CBOWCTBA. Touxa paspbiBa. | HEMpEpbIBHAsE Ha OTpPEe3Ke, TOYKa pa3phiBa
[TpousBoaHas Acumntorel  rpadukoB  QYHKUMHA. | GYHKIIUH, aCHMITTOTA rpaduka GyHKIUH.
(18 u) CpoiicTBa (hyHKIMI HenpepbIBHBIX Ha | IIpuMeHATH CBOMCTBa HeNpepbIBHBIX

oTpe3ke. Meron HHTEPBAIOB A
pemieHus HepaBeHCTB. [IpumeHeHue
CBOWCTB HENPEPHIBHBIX (QYHKUMHA A
peleHus 3aad.

GyHKUMHT 1715 pereHus 3a1a4.

OnepupoBaTh NOHATHAMM: IEpBasi U BTOpas
IIPOU3BOJHBIE byHKLIUY; IIOHUMATh
¢u3nyeckuif M TEOMETPUYECKUH  CMBICIT




ITepBas u BTOpas Mpou3BOIHBIE
¢byukuun. OnpeneneHue,
T€OMETPUYECKUN U (PU3NIECKUI
CMBICJI IIPOU3BOJHON. Y PaBHEHHE
KacaTeJbHOH K rpaguky QyHKIUH.
[Tpon3BogHbBIE 2TIEMEHTAPHBIX
¢ynkuuit. [IpousBoaHas CymmBl,
IIPOU3BENIEHUS, YACTHOIO U
KOMITO3UIIMH (PYHKITUH

MIPOU3BOIHOM; 3aIlMChIBATh ypaBHEHHUE
KacaTelIbHOM.

Bourunciaars MPOU3BOJIHBIEC CYMMBI,
MIPOM3BENICHUS, YACTHOTO M CIIOKHOM (PYHKIIHH.
HN3yuarp MIPOU3BOJAHBIC AJIEMEHTaPHBIX
GyHKIIHA.

Hcnoab3oBaTh reOMETPUYECKHU I u
(bu3NYEeCKUi CMBICT TIPOWU3BOIHON IS
peleHus 3aua4y

11 kaacc (136 yacoB)

Ha3Banmue pasnesa OcHoBHOE cofep kaHue pasnena OcHoBHBIC BH/IbI e TeJIbHOCTH

(koJIM4ecTBO (TeMBbI) o0yyanmmuxcs

4acoB)

HccnenoBanue [Ipumenenue MIPOU3BOAHON K | CTpouth rpaduk KOMOO3UIMU (PYHKIUNA C

b yHKIHA C | UCCIIEZIOBAHHUIO GbyHKIUH Ha | IOMOLIBI0 3JIEMEHTAPHOIO0 MCCIEAOBAaHUA U

MOMOIIIbIO MOHOTOHHOCTh M DKCTPEMYMBI. | CBOMCTB KOMIIO3HIIMH.

MIPOW3BOIHOM Haxoxnaenue HauOOJbIIEro u | CTpouTh reomeTpruyeckue oopa3bl ypaBHEHUH U

(24 q) HaWMEHBIIIETO 3HAYCHUS | HEPABEHCTB HAa KOOPJAMHATHOM IIJIOCKOCTH.
HenpepbrIBHOM QyHKIMH Ha oTpe3ke. | Mcmoib3oBarh IIPOU3BOIHYIO JUTSL
[TpuMeHeHHe  TPOM3BOAHOM IS | MCCIIeAOBaHMs (QYHKIMHM Ha MOHOTOHHOCTh M

HAXOXKJCHUS HAWIYYLIETO peIIeHUs
B MNPUKIAAHBIX  33Ja4ax, IS
OIpEeJIEHUs] CKOPOCTH M YCKOPEHHUS
npoliecca, 3aJaHHOTro popMyIioi nin
rpaduKoM.

Kommosurus byHKIIHA.
['eomeTpuyeckue o0pa3bl ypaBHEHUN
U HEPABEHCTB Ha KOOPAMHATHOU
TUTOCKOCTH

SKCTPEMYMBI;  HAXOAUTh  HauOojblliee U
HaMMEHbIIIee 3HaueHUs] (QYHKIMK HETPEpHIBHOM
Ha OTPE3KE;

Crpouts rpaduku (QyHKIMA Ha OCHOBAaHHUH
MPOBEIEHHOTO UCCIICTOBAHMS.

Hcnoab3oBaTh IPOU3BOAHYIO ISl HAXOXKICHUS
HAWIy4lllero pelieHusl B NPUKIAJHBIX, B TOM
YHCIIe COIMAIbHO-3KOHOMUYECKHX, 3a/1a4ax, s
OTIpEJICIIEHHS] CKOPOCTH M YCKOPEHHs Tporiecca,
3aJJaHHOTO (POPMYJION WM I'PadUKOM.
MoayyaTrs, npeacTaBjieHHMe O TPUMEHEHUHU
MPOU3BOIHON B PA3JIMYHBIX OTPACISIX 3HAHUI

[lepBooOpa3znass  u

MHTErpa
(12 u)

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
nepBooOpa3HbeiXx.  [lepBooOpa3Hbie
aneMeHTapHbIX (QyHKud. [lpaBuna
HaXO0XJECHUsS epBOOOPa3HBIX.
WNHuterpan. I'eomeTpuyeckuil CMBICIT
MHTErpana. Brruncienne
ONpENeNIEHHOIO0  HMHTerpajga 1o
dopmyne Hrrorona-JleiOnuma.
[Ipumenenue WHTErpasia s
HaXO)KJIEHUS IJIOUIafel IIOCKUX
buryp u o0BEMOB T€OMETPUUYECKHX
TeN.

[Tpumepsi peleHuit
T depeHInaTbHbIX YPAaBHEHUH.

OnepupoBaTh NOHSATHSMU: TIEPBOOOpA3HAS U
onpezneneHHslid nuTerpal. Haxoaurs
MepBOOOpa3HbIE JIEMEHTAPHBIX (DYHKIIUH 1
BBIYUCIIATH HHTETpal no ¢popmyne HeroTona —
Jleitbuuna.

HaxoauTth momany miockux Guryp u o0bEMbI
TEJ ¢ TOMOIIBIO OMPEICIEHHOT0 HHTETpaa.
3HaAKOMHTBCS C MaTeMaTHYECKUM
MOJICTTHPOBAHUEM Ha npuMepe
g depeHInaIbHbIX ypaBHEHUH.

IMoayyaTh  mpeacTaBieHWE O  3HAYCHUU
BBCJICHUS TIOHATHS WHTErpajia B Pa3BUTUHU
MaTeMaTHKU

I'paduxu
TPUTOHOMETPUYECKUX
GyHKIMA.

Tpuronomerpuyeckue (yHKIUU, UX
CBOMCTBA U I'paduKu.

OTt60p KOpHEeM

Hcnonb3oBaTs nugposbie pecypesl s
MOCTPOEHHUS IPa(hUKOB TPUTOHOMETPHUECKUX
(GyHKUIMU ¥ U3YYEHUSI UX CBOMCTB.




HUPPALMOHAIBbHBIX HEPABEHCTB.
I'paguueckne  MeTOAbl  pELICHMS
UPPALMOHAIBHBIX, [10KA3aTEIbHBIX U
JOrapu(MUUYECKUX ypaBHEHUN U
HEPaBEHCTB

TpUrOHOMETPHYECKH | TPUTOHOMETPUYECKUX YypaBHEHUH C | Pemiarh TpUrOHOMETpUYECKHE YPaBHEHUS U
€ HepaBeHCTBA MIOMOIITHIO TPUTOHOMETPUYECKOH | OCYIIECTBISATh OTOOP KOpPHEW C IOMOIIBIO
(16 4) OKPY>KHOCTH. TPUTOHOMETPHUUECKON OKPY>KHOCTH.
Pemenne tpuroHoMeTpudeckux | [IpumMeHsiTh  (GOPMYJIBI TPUTOHOMETPHUH  JUIS
HEPaBEHCTB pemeHus OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABCHCTB.
Hcnoab3oBath HU(pPPOBLIE pecypChl U1
MOCTPOCHHUS U HCCIIEIOBAHUS TpadpuKoB
byHKIMIA
HpparnuoHanbsHbie, OcHOBHBIE METOJIbI peumicaust | [IpUMeHATH  CBOKMCTBA  MOKAa3aTeNbHOW |
MOKa3aTeIbHbIC U MOKAa3aTeJIbHBIX U JIOTapU(PMUYCCKUX | JOrapuPMUYCCKOH  (QYHKIMA K  PEIICHHIO
orapuMUIECKue HEPaBEHCTB. MOKa3aTeIbHBIX " JOTapUPMHUECKIX
HEepaBeHCTB (24 u) OcHOBHbIE METO/IbI pEILIEHNs | HEPaBEHCTB.

O0ocHOBATBH PABHOCUJIBHOCTH IEPEXO/IOB.
PemaTh uppannoHanbHble HEPABEHCTBA.
Hcnoab3oBaTrs  rpaduyeckue  MeTOnbl U
CBOWCTBA  BXOAAIIMX B  ypaBHEHHE WIH
HEpaBEHCTBO (DYHKUUMN JJIs1 peLICHUS 3a1a4l

KomrutekcHble uncia
(10 u)

KomriexcHble qucia.
Anrebpanyeckas u
TPUTOHOMETPHYECKAs hopmbl
3allUCH KOMIUIEKCHOI'O YHCIa.
Apudmernueckue  omepamum
KOMILJICKCHBIMH YUCIIAMH.
N300pakeHre KOMIUIEKCHBIX YHCEl
Ha KOOPJAMHATHOH MJIOCKOCTH.
®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOI'O YHCJIa.
[TpuMeHeHHe KOMIUIEKCHBIX YHCell
Ui pemieHduss  QU3NYECKUX |
reOMETPUUYECKHX 337124

OnepupoBaTh NOHATHAMH: KOMIUIEKCHOE
YHUCJIO U MHOKECTBO KOMILUIEKCHBIX YHCEIL.
IIpencraBisiTh KOMIUIEKCHBIE YUCIIA B
anreOpanvyecKkoil U TPUrOHOMETPUYECKOM
¢dopme. BbINOIHATHL apuMeTHIECKHIE
OIlEpalvy C HUMU.
MN300paxkaTre  KOMILJIEKCHBIE
KOOPAMHATHOM IIJIOCKOCTH.
IIpumenste popmyny Myaspa u nony4arb
IIPEJICTABIIEHUE O KOPHAX N-OM CTEIIEHHU U3
KOMIUIEKCHOI'O YHMCJIa. SHAKOMHUTBCS C
IpUMepaMu IPUMEHEHUSI KOMIUIEKCHBIX YHCEIl
JUISL pELIEHUs] TEOMETPUYECKUX U (PU3UUECKUX
3a1a4

quciia Ha

HarypanbHbie n
LEJIbIE YNCIIa

HarypanpHble 1 1ienbie yuca.
[IpumeHeHne MPU3HAKOB AETUMOCTH

OnepupoBaTrh MNOHATHSIMU. HATypaJbHOE W
L(EJI0€ YUCIIO, MHOXKECTBO HATYPAJIbHBIX YHUCEIL.

napameTpamu

noKa3aTelbHbIe, Jorapudmuyeckre

(10 9) uensix yucen, HOJ u HOK, | Ucnoab30BaTh NPU3HAKH IETUMOCTH LIEJIBIX
OCTaTKOB IO MOAYJIO, aJITOPUTMA yucen, octatku o moxayito; HOJl u HOK
EBxknuaa 1 pemieHust 3aiad B | HATypaJIbHBIX YMCENl; alropuT™ EBkinna mis
LIEJIBIX YHCIIaxX peleHus 3a1au.
3anuchIBaTh HaTypajibHbIC YKCIa B Pa3IMUHBIX
ITO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS
Cucremsl Cucrema 1 COBOKYITHOCTh YpaBHEHUN.| OneprupoBaTh NOHATHAMM: CUCTEMA U
paloHaIbHbIX, PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI- | COBOKYITHOCTh YPaBHEHUHN U HEPABEHCTB;
UPpalOHAIbHBIX CJIECTBHUS. pELIeHNEe CUCTEMBI WJIM COBOKYITHOCTH;
MOKa3aTeNbHbBIX U OcCHOBHBIE METO/IbI PELIEHUS CHCTEM | PAaBHOCHUJIbHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHSL.
Jorapu(MUYECKUX Y COBOKYITHOCTEH PallMOHAIIbHBIX, HaxoauTh penieHust CUCTEM U COBOKYITHOCTEN
YPaBHEHUN UPPALMOHATIBHBIX, I0KA3aTEIbHBIX U | LIEJIBIX PAlMOHAIBHBIX, UPPALIMOHAJIBHBIX,
(12 u) JOrapu(pMUUYECKUX YpaBHEHUH. MOKa3aTeNbHbIX U JIOTapu(PMUUECKUX YpaBHEHHH
IIpuMeHeHne ypaBHEHMM, CHUCTEM H | U HEPABEHCTB.
HEPABCHCTB K peweHnio | IIpuMeHATH CUCTEMBI YPABHEHHH K PEIICHUIO
MaTeMaTHYeCKUX 3aJad M 3a/ady U3 | TEKCTOBBIX 3a/1a4 U3 Pa3IMYHbIX 00IacTei
pPa3IUYHBIX 00JACTe HAYKU U 3HAHUW U peAIbHOW KU3HH;
peasibHOM  KHU3HU, WHTEpHpEeTays | HHTEPIPETHPOBATH IIOIYYCHHBIC PELICHUS.
NIOJIyYEHHBIX pPe3yIbTaTOB Hcnoab3oBaTh UGPOBBIE PECYPCHI
3amauu ¢ PannonanbHble, MppalliOHAJIBHBIE, Bri0upaTs cioco0 peleHus paluoHaibHbIX,

HppaiuOHAJIbHBIX, ITOKA3aTCIbHbIX,




(14 1)

Y TPUTOHOMETPUYECKUE YPABHEHMUS,
HEPaBEHCTBA U CUCTEMBI C
napameTpamH.

[TocTpoeHue u nuccie10BaHue
MaTEeMaTUYECKUX MOJENIeH peaTbHbIX
CUTYaIlUM C MOMOIIbIO YPaBHEHUMH,
CHUCTEM ypaBHEHHUI U HEPABEHCTB C
rnapameTpamu

norapu(pMHUECKUX ¥ TPUTOHOMETPHUSCKHUX
yYpaBHEHUH U HEPABEHCTB, COACPIKAITUX MOIYTH
U TIapaMeTphl

IIpumensaTes rpaduueckue W aHATUTHYECKUE
METO/IbI JJIS PEIICHUS] YPAaBHEHUN U HEPABEHCTB
C TMapamMeTpaMHu, a TaKXKe HCCleI0BaHue
GYHKIMI METoAaMH MaTeMaTHYeCKOro aHaIu3a.
Ctpouth W HMcCI€A0BATH MAaTEMAaTHUUYECKHE

MOJENU pealbHbIX CHUTYyallMii C IOMOLIbIO
YpaBHEHUI, HEPABEHCTB U CHCTEM C
napaMeTpamu

[ToBTOpeHueE, OcHOBHBIE TOHATHS W  MeToabl | MomeanpoBaTh pealbHbIe CHTYAIlUU Ha S3bIKe
00o01enue, Kypca, 00001eHue U | anreOpbl, COCTABIATH BhIPAKEHUS, YPAaBHEHUS,
CUCTEMAaTU3anus CucreMaTu3anus 3HAaHUH HCPAaBCHCTBA U UX CUCTCMBI 110 YCJIIOBHIO 3a1a4H,

sHanuit (14 u)

HCCJIe10BATH [TIOCTPOCHHBIE MOIEIN C
MCIOTB30BaHUEM armapaTa aareopsl.
IpuMensiTh QYHKINU JUIS MOAETHPOBAHUS U
UCCIJIEIOBaHMSI pEalIbHBIX IIPOLECCOB.

Pemate npukiiagsbie 3aa4u, B TOM YUCIIE
COIMATTbHO-YKOHOMUYECKOT'0 M (PU3NIECKOT O
XapakTepa, CpeACTBaMHU anreOpbl 1
MaTeMaTHYeCKOro aHalu3a

Iloypounoe niianupoBanue AJICEBPA u nHayaja matemaTtuyeckoro anaausa, 10 kiacc

Ne Jama Tema ypoka
n/n | Ilnan \ Daxkm
MHo:xecTBO eiicTBUTEIbHBIX Yncel. MHOrou/jeHnol. PannonanbHble ypaBHeHHsI M HEPABEHCTBA.
CucreMbl JTMHEHHbIX YPaBHeHUI - 28 yacoB
1 MHokecTBO, Olepaln HaJ MHOKECTBAMU U UX CBOMCTBA
2 Juarpammsl Olinepa - Benna
3 [TpumMeHeHne TeOpeTHKO-MHOKECTBEHHOT'0 amiapara Jisl peeHus 3a1a4
4 PanuonaneHele yncna
5) OOBIKHOBEHHBIE U JAECATHUHBIE APOOH
6 [porneHTsI
7 beckoHeuHble nepuoanyeckue Apoou
8 [Tpumenenne apoOeii 1 MPOIEHTOB TSI PEIICHHS TPUKIIAIHBIX 33124
9 JleiicTBUTENBHBIC YK CIA
10 ParmonanbHbie ¥ HppaoHATbHBIC YHCIIa
11 ApudmMernueckue onepaiuu ¢ IeUCTBUTEIPHBIMUA YHCIIaMU
12 Monynb AeCTBUTENBHOTO YHUCIIA U €T0 CBOMCTBA
13 [TpuGnmkEHHBIC BEIYMCIICHUS], TPABUIIA OKPYTIICHUS
14 [Ipuknka 1 olleHKa pe3ynbTaTa BEIUMCICHUN
15 Koumponvnasa paooma Nel no meme «Payuonanonsie ypasnenus u
Hepasencmea. Cucmemul TUHEHHBIX YPAGHEHUIL)
16 OCHOBHBIE METO/IbI PEIICHHS LIEIBIX YPABHEHUIA
17 OCHOBHBIE METO/IBI PEIICHHS TPOOHO-PAIMOHATLHBIX YPaBHEHUN
18 OCHOBHBIE METO/IbI PEIICHHUS LIEBIX U APOOHO-pAIlIOHATFHBIX HEPABEHCTB
19 MHorousieHbl OT OJTHOM NTepeMEHHOM. [[eeHre MHOrowieHa Ha MHOTO4JIEH C
OCTaTKOM
20 Teopema bezy
21 MHorouieHs! ¢ neasiMu ko3 dunreatamu. Teopema Buera
22 Pemenue cucrem TMHENHBIX YpaBHEHUN




23

Marpuia CUCTEMBI IMHENHBIX YPaBHEHUN

24 Omnpenenurtens MaTpUIbl 2X2, €ro reOMETPUUECKHI CMBICT U CBOKWCTBA

25 Boruncnenue 3Ha4eHus ONpEAETUTENS

26 [IpuMeHeHue onpenenuTests Ui pelIeHUsI CUCTEMBbI JINHEWUHBIX YPABHEHUN

27 Penienune npukiagHbpIX 3a1a4 ¢ IOMOLIbIO CUCTEMbI IMHEHHBIX YpaBHEHHH

28 Koumponvnasa paboma Ne2 no meme «Muooscecmeo oeiicmeumenbHplx
yucen. Muozounenwy

®ynknuu 1 rpapuku. CreneHHas QyHKIUSA € HeIbIM IOKa3aTeseM - 12 yacoB

1 Crnioco6s! 3ananus Gpynkunu. Bzaumuo o6patasie pynkuun. Kommosunus
hyHKIHHA.

2 I'padux Gynxum. SneMeHTapHbIE Tpeodpa3oBanHus rpapukoB GyHKIHI

3 OO0macth onpeneneHrss ¥ MHOXKECTBO 3HAYCHHUH (PyHKITUH

4 Hynu pynxmun. [IpomMexxyTku 3HAKOMOCTOSIHCTBA

5) UYérnble u HeuéTHble pyHKIMH. [lepuoanueckue GyHKINN

6 ITpomesxyTKr MOHOTOHHOCTH ()YHKIIMU. MaKCUMYyMbl 1 MUHUMYMBI YHKIIUN

7 Haubonbiiee n HanMeHbIIee 3HaUCHHE ()YHKIIMH HA TPOMEKYTKE

8 JIunelinas 1 kBagpaTuyHasi QyHKIMU. DJIEMEHTApHOE UCCIIEJOBAHUE U
rpaduky yHKIHiA

9 JpobHo-nmuHeliHas PyHKITUU. DIeMeHTapHOEe UCCIIeI0BAHNE U TPaPHUK ITHX
byHKIMI

10 Crenens ¢ nenslM nokasarteneM. bunom HetoTona

11 CrenenHast GyHKILUS C HATYpaJbHBIM U LIENIBIM IIOKa3aTeneM. E€ cBolicTBa n
rpaduk

12 Koumponvnas paboma Ne3 no meme «@yukuyuu u zpaguxuy

ApudmMeTnyecKkuii KopeHb N-0ii crenenu. MppanuonanbHbie ypaBHeHus - 18 yacos

1 Apudmernueckuil KOpeHb HaTypaJIbHON CTEINIEHU U €r0 CBOMCTBA

2 IIpeoOpa3oBaHus UUCIIOBBIX BBIPAKEHHH, COJEPIKALINX CTEECHH

3 BoiHeceHre MHOXKUTES U3-T101] 3HaKa KOPHS

4 BHecenne MHOXKUTEIS TO]] 3HAK KOPHS

5 Coxkparienue 1pobei, coaepskalinux paauKaibl

6 [Ipeobpa3zoBanue uppaioHANIbHBIX BHIPAKEHUI

7 IToBTOpenue o teme «ApupmMeTudecKrii KOpeHb N-HOM CTENEHM»

8 Koumponsnas paboma Ned no meme «Apugpmemuueckuii Kopens n-oi
cmenenuy

9 WppanuonanbHble ypaBHEHUS

10 O0651aCTh TOMYCTUMBIX 3HAUEHUH UPPAIIIOHAIIBHOTO YpaBHEHUS

11 OCHOBHBIE METO/IbI PELICHNS UPPALMOHAIBHBIX YPABHEHUI

12 PaBHOCHIIbHBIE IT€PEXO/IBI B PEIICHUN UPPALMOHATIbHBIX YPAaBHEHUM

13 ANropuTM pelieHuss UppalMoOHAIbHBIX YpaBHEHUI

14 Pemrenne nppanvoHanbHbIX YPaBHEHUM

15 Pemenne nppaiinoHaabHBIX YpaBHEHUH

16 CoiicTBa 1 rpaduk KOpHs N-0¥ cTENeH! Kak (yHKIIMU OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeseM

17 IToBTOpenue o teme «MpparuoHanbHble ypaBHEHUSD)

18 Konmponvnasa paooma Ne5 no meme «HUppayuonanvnule ypagHeHusn»

IHoka3zareabHast pynkuus. [lokazarenbHble ypaBHenus - 10 yacos

1 CreneHsb ¢ palMoHaIbHBIM IIOKa3aTeNeM U €€ CBOMCTBA

2 [TokazaTenbHas ¢yHKIHS, €€ CBOWCTBA U Tpaduk

3 Hcnonb3oBanue rpaduka GyHKIUHN U1 pelieHus ypaBHEHU N

4 [Toka3aTenbHbIe ypaBHEHUS

5) OCHOBHBIE METO/IbI PELICHNUS [I0KA3aTEIbHBIX YPABHEHUN

6 [IpuBenenne obenx yacTeil ypaBHEHUS K OJJHOMY OCHOBAHHUIO




7 Brinecenre 0011ero MHOXHUTES 32 CKOOKY
8 Merton 3aMeHBI IEpEeMEHHOW B TTOKA3aTeIbHBIX YPaBHEHHIX
9 MeTo/ MO4SIEHHOT O IeTICHHS
10 Koumponvnasa paboma Neb no meme «llokazamenvnas gpynkyus.
Ilokazamensuole ypagnenus)
Jlorapupmuueckas pynkuus. Jorapupmuyeckue ypapHenus - 18 yacon
1 Jlorapudm vuca
. OCHOBHBIE METO/IbI pelIeHUs Jorapu(PMUUECKUX YpaBHEHHH.
2 CaoiicTBa morapudma
3 Jecsatuanbie 1orapudmMbl
4 Hatypanbuble norapudpmsl
5 [IpeoOpazoBanme BRIpAXKEHHH, COACPIKAIITUX JIOTapH (MBI
6 Jlorapudmuyeckast pyHkius, e€ cBocTBa U rpaduk
7 Wcnonp3oBanue rpaguka QyHKUMH [Tl pEIIeHUs ypaBHEHUI
8 O YHKIMOHATbHO-TpapUIECKHII METO/T pelICHHS YpaBHEHHIA
9 Koumponsnas paboma Ne7 no meme «/Iozapugpmuueckasn pynxyusy
10 JlorapudmMuueckue ypaBHEHUS
11 PaBHOCHIIBHBIE IEPEX OBl B PEIICHUH JIOTapU(PMUIECKUX YpaBHEHUI
12 Pemenue ypaBHeHuil 1o onpeaeneHuto gorapupma
13 MeTtox nOTEeHIIMPOBAHUS
14 Meron BBeZIeHUS HOBOW ITEPEMEHHOMN
15 Meron norapudpMupoOBaHUS
16 [Tepexon Kk HOBOMY OCHOBaHUIO
17 Pemrenue norapuMuyecKux ypaBHCHUIH
18 Koumponsnas pavooma Ne8 no meme «/Iozapugpmuueckue ypasnenusny
Tpuronomerpuyeckne BbIpakeHUs1 M ypaBHeHHs - 22 yaca
1 CuHyc, KOCHHYC YHCIIOBOT'O apryMeHTa
2 TaHreHc ¥ KOTaHT€HC YKCIOBOIO apryMeHTa
3 ApKCUHYC, apKKOCHHYC M apKTaHT€HC YHCIOBOr'0 apTyMEHTa
4 Tpuronomerpudeckasi OKpy>KHOCTb, ONpeAeICHUE TPUTOHOMETPUUECKUX
(yHKIMI YUCIOBOT0 apryMeHTa
5) OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIECTBA
6 @DopmyIbl ABOWHOrO yriia
7 DopMyITBI TOHMKEHUS CTETICHU
8 @DopMyITbI TOJIOBUHHOTO yTiia
9 DopMyITBl CyMMBI apT'yMEHTOB
10 DopMyiIbl CyMMbI (PYHKIHIM
11 dopMyitbl Tpou3BeAeHUS () YHKIIHHA
12 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX BBIPAKEHUN C TOMOIIBIO (POPMYIT
13 Koumponvnasa pavoma No9 no meme « Tpuzonomempuueckue evipaxceHus»
14 Pewenne ypaBHeHus COSX = a
15 Pemrenne ypaBHeHus Sinx = a
16 Pemenue ypaBHenuit tgx = a, Ctgx = a
17 Merto 3aMeHbI TEPEMEHH O
18 YpaBHeHMs, CBOASIIMECS K KBaJPAaTHBIM YPaBHEHUAM
19 Meron pa3noxeHus: Ha MHOXUTEIN
20 OmHOpOTHBIE TPUTOHOMETPHUYECKHIE YPAaBHEHHS
21 Penienne TpUroHOMeTpUYECKUX YpaBHEHUIN
22 Konumponvnasa paooma Nel0 no meme «Tpuzonomempuueckue
Ypasnenusnyn
IocnenoBaTeabHOCTH U porpeccun - 10 yacos
1 | ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHKs ITOCIE0BATEILHOCTEH




Merton MaTeMaTHYECKOM MHIYKLIIUU

MOHOTOHHEIC U OIrpaHUYCHHBIC ITOCIICA0BATCIbHOCTH

ApI/I(bMeTI/ILIeCKaH " TCOMETPHUYICCKA MMPOrpeCCUu

beckoneuno yObIBaromas reoMeTpruiecKast mporpeccus

Cymma GecKkoHeuHO YyOBIBaIOIIEeH TeOMETPUYECKOM Mporpeccuu

JIMHENHBIN U 3KCITOHEHLMAIBHBIN pocT. Yucio e

dopmyra CI0KHBIX MPOLIEHTOB

OO N OB~ WIN

Hcnonp3oBanne nporpeccuu Jist pCuICHUA pCaIbHbIX 3ala4 NPUKIIaAHOT O
Xapakrepa

=
o

Koumponvnas paooma Nell no meme «llocnedoeamenvnocmu u
npozpeccuuy,

HenpepobiBuble pynkinuu. [Ipoussoanas - 20 yacon

1 HenpepoiBHble QyHKIMY 1 UX cBOMCTBA. Touka pa3pbiBa

2 AcumnTotsl rpadukoB ¢yHkiuil. CBoiicTBa QyHKUNN HENPEPHIBHBIX HA
OTpEe3Ke

MCTOII HWHTCPBAJIOB JIsI pCHICHUS HCPABCHCTB

[IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (PYHKITUH IS PEIICHUS 3a1a4

[lepBas u BTOpas Npou3BOAHbIEC QYHKIIUU

AJ'II‘OpI/ITM HaxXO0XKICHUA HpOPBBOI[HOﬁ

Dopmynsl quddepeHnrpoBaHus

3
4
5
6 Omnpenenenue, TeOMETpUYECKU U PU3NUECKUI CMBICIT IPOU3BOIHOM
7
8
9

[Ipon3BoaHas creneHHON (DYHKITMU

10 [Ipon3BoHbIE IEMEHTAPHBIX (DYHKIIHI

11 Brruucnenue npon3BoIHBIX AJIEMEHTAPHBIX (DYHKITHN

12 IIpou3zBoHast cymMMbl PyHKITHI

13 [IpousBoaHast mpon3BeaeHUs HyHKINI

14 [Ipon3BoaHas yacTHOrO (QYHKIIHI

15 [lonsTHE U BBIUKCIEHUE TIPOU3BOIHOM N-T'0 MOPSAAKA

16 HuddepenunpoBanue ClI0XHON QpyHKINU

17 VYpaBHeHUe KacaTenbHON K rpaduKy QyHKINH

18 Koumponvnas paboma Nel2 no meme «Henpepoienvie pynkuyuu.
Ilpouszeoonasn»

IToypounoe miianupoBanue AJICEBPA u Hauana MmaTtemMaTnueckoro anaiausa, 11 kiace

Ne Jama Tema ypoka
n/n | Ilnan \ Dakm

HccnenoBanue pyHKIMHA ¢ MOMOIIbIO MPOU3BOIHOI - 24 yaca

[ToBTropenue. ®opmynsl AuddepeHnpoBaHus

[IpaBuna quddepennmpoBanus

HpI/IMeHeHI/Ie HpOI/I3BO,Z[HOI71 K UCCJIICJOBAHUTIO q)YHKLII/Iﬁ Ha MOHOTOHHOCTb

[IpumeneHne npou3BOAHOMN K UCCIEAOBAHUIO (DYHKIIUN HA SKCTPEMYMBI

OKcTpeMyMbl PYHKIIUU

Brruncienue SKkCTpeMyMoB () yHKITHH

[IpuMeHeHne Mpou3BOIHOMN IS TOKA3aTEIHCTBA TOXK/IECTB U HEPABEHCTB

ITocTpoenue rpadukoB GyHKIUI

OIONO|OI AW N -

HccnenoBanne GyHKINUU U TOCTpOEHHE Tpaduka GyHKIHN

-
o

Cas3b Mex 1y rpadukoM GyHKIIUHU U rpaduKoM e€ mporu3BOIHOM




11 Haubonbiiee 1 HauMeHblIee 3HaUeHUS (PYHKIIMU HA IPOMEXKYTKE
12 3a1auy Ha OThICKaHHE HauOOJIbIINX U HAMMEHBIINX 3HAaYeHUH BETMYNH
13 Penienue 3a1a4 Ha HaXOXKJEHUE HAMOOIBIINX M HAUMEHBIINX 3HAUCHHUH
14 [TpumeHeHre TpoU3BOJHOMN K UCCIIEOBAHUIO (YHKIIUU
15 Koumponwvnas paboma Nel no meme «Hccnedosanue ¢pynkyuii ¢
HOMOUBIO NPOU3EOOHOIL)
16 [IpumMeHeHre TPOU3BOIHOMN [T HAXOXKIACHUS HAUTYUIIIErO PEIICHUS B
IPUKJIAIHBIX 3a]la4ax
17 IIprMeHeHue pOU3BOJHON B PEILICHUH 3a1a4
18 [IprMeHeHne MpOU3BOAHON JJI HAXOKICHUS HAUTy4Ilero PemeHus s
OIIpeJIeJIEHUs] CKOPOCTH Ipoliecca, 3aJaHHOr0 (POpMyJI0i WiIK TpahuKoM
19 [TpumeneHme TPOU3BOAHOMN [T HAXOXKACHUS HAWITYUIIETO PEIISHUS IS
OIIpEJeJICHNUS YCKOPEHMsI ITPoLiecca, 3aJaHHOT0 (popMyIoi uian rpadukoM
20 Kommnozumus QyHkimii
21 I'eomeTpuueckue 06pa3bl ypaBHEHHIM Ha KOOPAMHATHON MJIOCKOCTH
22 I'eomerpuueckre 00Opa3bl HEPAaBEHCTB HAa KOOPAWHATHOM MJIOCKOCTH
23 [ToBTopenue no teme «lccnenoBanue GyHKIHI C TOMOIIBIO MPOU3BOIH O
24 Konmponvnaa pavoma Ne2 no meme «HMccnedoganue @pynkyuii ¢
HOMOUW{BIO RPOU3BOOHOIL)
IlepBooOpa3Hasi u uHTerpaJ - 12 yacon
1 IlepBooOpazHas
2 OCHOBHOE CBOMCTBO NEPBOOOPA3HBIX
3 [TepBooOpa3HbIe 3JIeMEHTAPHBIX () YHKITHI
4 [IpaBuna HaxOXk1eHUS IEPBOOOPA3HBIX
5 Hurerpain. ['eoMeTpuuecKuii CMbICII HHTErpajia
6 Brruucnenue onpenenénnoro uHTerpaia no ¢popmysne Hetorona-Jleitonuna
7 IIpumeHeHue nHTErpaa st HaXOXKJICHUs IUIoLaiel INIOCKUX (QUryp
8 [IpumeHeHne HHTErpaia A1 HaX0XKIeHHUs 00BEMOB T€OMETPUUECKHX T
9 [Ipumeps! pemenuit tuddepeHnanbHbIX ypaBHEHUI
10 MareMaTHuecKoe MOJEIIMPOBAHUE PEATbHBIX MPOLIECCOB C IOMOIIbIO
mudQepeHnnanbHbIX ypaBHEHUH
11 [ToBTOpenue mo Teme «IlepBooOpazHas U HHTETpa»
12 Koumponvnas paboma Ne2no meme «llepeoodpaznan u unmezpany»
I'paduku Tpuronomerpudeckux pynkuuii. Tpuronomerpuyeckue HepaBeHCTBa - 16 yacoB
1 Tpuronomerpuueckue GpyHKIUHU, UX CBOWCTBA U I'padUKu
2 CaoiicTBa ¥ rpaduk GyHKIHNH Y = COSX
3 CaoiicTBa u rpaduk GyHKIUH Y = SINX
4 I'paduxu Gynkmii y = tgX, y = ctgx
5 PenieHne TpUroHOMeTpUYECKNX YPABHEHUH C IOMOILBIO Tpa(UuKoB
6 OT160p KOpHEW TPUTOHOMETPHUUECKUX YPaBHEHHI! € MOMOIIBIO rpaduka
7 OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHHI METO10M nepedopa
8 OT100p KOpHEW TPUTOHOMETPHUUECKUX YPABHEHH JBOHHBIM HEPABEHCTBOM
9 OT60p KOpHEW TPUTOHOMETPUUYECKUX YPABHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH
10 Tpuronomerpudecke HepaBEHCTBA
11 Meronsl pelieHre TPUTOHOMETPUYECKUX HEPABEHCTB
12 Pemienne TpuroHoMeTpUYECKMX HEPABEHCTB
13 Pemienne TpUroHOMeTpUYECKUX HEPABEHCTB TpadUIecKu
14 Pemienne TpuroHoMeTpUYECKIX HEPABEHCTB
15 [ToBTOpenue mo Teme «I'paduku TPUTOHOMETPUIECKHUX (PYHKITHIA.
TpuroHomeTpruueckrne HepaBeHCTBAY
16 Koumponvnasa paboma Ne3no meme «I paghuxu mpuzonomempuueckux

¢yurkyuu. Tpuzonomempuueckue HepageHcmea)




HppannonajibHble, NOKa3aTe/bHbIE M JIOTapU(MIUecKHe HePaBeHCTBA - 24 yaca

[Ipocreiimne noka3aTebHbIE HEPABEHCTBA

CBe,Z[eHI/Ie ITOKa3aTCJIbHOI'O HCPABCHCTBA K HpOCTCﬁH.IGMy

Meron BBeZieHUSI HOBOM IIEPEMEHHON

Pasnoxenve Ha MHOKUATEU

CBenieHuE K paBHOCHIIBHOW COBOKYITHOCTH

Merton panmoHanu3anuu (3aMeHa MHOKHUTEIICH )

Fpa(bﬂqecxne MCTOAbI pCHICHUSA MOKa3aTCIIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB

[Ipocreiimue norapupmMuyeckre HEpaBEeHCTBA

OO N[O|O|DWIN -

HOFapI/I(i)MI/ILIeCKI/Ie HCPAaBCHCTBA, CBOAANIHUCCA K HpOCTefILHI/IM

=
o

Meron 3aMeHBbI IEPEMEHHON

-
-

.HOFapI/I(l)MI/ILIeCKI/Ie HCPABCHCTBA, CBOAAIIMCCA K pallMOHAJIbHBIM

[EY
N

Jlorapugmuueckre HepaBeHCTBa, COJAEPIKALINE TIEPEMEHHYIO B OCHOBAaHUH
norapudma

13

MeToa uHTEpBAIOB

14

I'paduueckuii MeTo/ pemeHus JorapupMHIECKIX YPaBHEHUH U HEPABEHCTB

15

I/IppaHI/IOHaﬂbHHe HCPAaBCHCTBA CTAHAAPTHOI'O BU 14

16

Meron nepexo/ia K paBHOCHJIBHOW CHCTEME

17

JpoOHo-uppanroHaIbHbIE HEPaBEHCTBA

18

Meron 3aMeHBI IEPEMEHHON

19

HppanmoHanbHble HEPABEHCTBA CMEIIAHHOIO THITA

20

WppannonansHeie torapupMuiecKre HepaBeHCTBa

21

YMHOXKEHUE Ha CONMPSIKEHHOE

22

MeTton HHTCPBAJIOB

23

I'paduueckuii MeTos pemeHus HppaOHATLHBIX YPAaBHEHUH U HEPABEHCTB

24

Konmponvnasa paooma Nedno meme «Hppayuonanouvie, nokazameibHule
u n02apudmuuecKkue HepageHcmea)

Kommiexkcubie uucia - 10 yacos

IToHsATHE KOMIIIEKCHOT'O YKclia

Anrebpandeckas popMma 3alIUCH KOMITJIEKCHOTO YK CIIa

ApI/I(I)MeTI/I‘{eCKI/Ie orepanrn ¢ KOMIUICKCHBIMHA YU CJIAMU

Apudmernueckue onepanuy ¢ KOMIUIEKCHBIMU YUCIIaMH

Tpuronomerpudeckas opma 3alIMCU KOMIUIEKCHOTO YUCIIa

1/1306pa>1<eH1/1e KOMIIJICKCHBIX YK CECII HAa KOOpI[HHaTHOfI IIJIOCKOCTHU

®opmyna Myaspa

KOpHI/I N-0if CTENEeHU U3 KOMILJIEKCHOI'O YHCIa

OO (N0~ WINF-

[IpumeHeHrne KOMIUIEKCHBIX YHCEeN ISl petieHus GU3NUEcKUuX U
F€OMETPUYECKUX 3a]a4

=
o

Konmponvnaa pavoma NeSno meme «Komnnekcrvle uucnay

HartypanbHble u nejable yuciaa - 10 yacon

HaTypanLHHe 1 OCJIbIC Ynciia

HpI/ISHaK JCIIMMOCTH I EJIBbIX YHUCCIT

HpI/IMeHeHI/Ie IMPU3HAKOB ACJTIMMOCTH L CJIBIX YUCCIT

[Ipumenenne HOJl u HOK nist pemienus 3agay B 1eNbIX ynciaax

BrranciaeHne octaTKoB 110 MOAYJIIO JJId pCIICHUA 3a/la4 B HCJIbIX YHUCJIaX

HpI/IMeHeHI/Ie OCTATKOB 110 MOAYJIIO JJIA pCHICHUA 3a4a4 B LCJIbIX YUCIaX

Anroputm EBxiuia

HpI/IMeHeHI/IC aJIroputMa EBKHI/IZ[a JIg pCIICHMA 3a/1a4 B TCJIbIX YUCIIAX

OO NO OB WIN -

[ToBTOpenue no teMe «HarypanabHbIE U LIEJIbIC YUCTIa)

=
o

Koumponvnaa paboma Nebno meme «Hamypanvuvie u yenvle yucia»

CucreMbl paliHOHAJIBHBIX, MPPALMOHAJIBHBIX I0KA3aTEJIbHBIX U JIOrapu(pMHUUECKUX YPABHEHUH —

12 gyacos




Cucrema 1 COBOKYMTHOCTb YpaBHEHUI

PaBHOCHIIbHBIEC CUCTEMBI U CUCTEMBI-CIICICTBUS

OCHOBHBIE METO/IbI PEIICHHS CHCTEM PAllMOHAIBHBIX YPABHEHUI

OCHOBHBIE METO/IbI PEIICHHS COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OpaHOpOoAHbBIE CHCTEMBI YPAaBHEHUIA

OCHOBHBIE METO/IbI PEIICHHS CUCTEM UPPAIIMOHAIBHBIX YPaBHEHUM

OCHOBHBIE METO/IbI PEIICHUSI COBOKYITHOCTEN UPPALIMOHATBHBIX YPaBHEHUH

OCHOBHBIE METO/IbI PEIICHHS CUCTEM MOKA3aTENbHbIX YPaBHEHUM

OCHOBHBIE METO/IbI PEIICHHS COBOKYITHOCTEH TTOKA3aTeIbHBIX YPaBHEHUM

OCHOBHBIE METO/IbI PEIICHUS CUCTEM JOrapu(hMUUECKUX YPAaBHEHHH

OCHOBHBIE METO/IbI PEIICHUS COBOKYITHOCTEH JIOTapu(hMUUICCKIX YPaBHEHUH

Konmpononaa pavoma Ne7no meme «Cucmemvl payuoHaibHbIX,

UPPAYUOHATILHBIX NOKA3AMETbHBIX U J102aPUPMUUECKUX YPAGHEHUIL)
3agaum ¢ napamerpamu - 14 yacon

PanrionansHble ypaBHEHUs ¢ TapaMeTpaMu

PanmonansHbIe HEpaBEHCTBA C ITapaMeTpaMu

PannonansHble CUCTEMBI C TapaMeTpaMu

UppanmonansHbie ypaBHEHHs C TTapaMeTpamMu

WppanmonansHbl HepaBEeHCTBA C TapaMeTpaMu

UppanmonanbHbie CUCTEMBI ¢ TapaMeTpaMu

[TokazarenbHble ypaBHEHHS C TapaMeTpamMu

[Toka3zaTenbHbIE HEPABEHCTBA C MapaMeTpaMu

[TokazaTenbpHBIC CUCTEMBI C TApaMeTpaMu

Jlorapudmuueckue ypaBHEHUS C MapamMeTpamMu

Jlorapudmuyeckne HEpaBEHCTBA C TapaMeTpaMu

JlorapudmMuyeckue CUCTEMBI ¢ TapaMeTpamMu

TpuroHomeTpruyeckue ypaBHEHUS U HEPABEHCTBA C MTapaMeTpamMu

Koumponvnasa paooma Ne7 no meme «3aoauu ¢ napamempamu

IloBTOpEHue, 06001IeHNe, cCUCTEeMATH3ALMS 3HAHUI - 14 yacoB

Apudmernueckre onepanuu ¢ JeCTBUTEIbHBIMU YUCIaMU

Pemenne qpobHO-palinoHaTbHBIX YPaBHEHHH

DeMeHTapHOe UcclieoBaHKe U rpaduku QyHKIUN

Pemenne nppaninoHanbHbIX ypaBHEHHH

OCHOBHBIE METO/IbI PEIICHHUS MOKA3aTEIbHBIX YPaBHEHUN

Pemenue norapupmMuyeckux ypaBHEHUN

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUI

Pemienne TpuroHOMETpUUYECKUX YpaBHEHHI

9 OT60p KOpHEH TPUTOHOMETPUIECKUX YPaBHEHUN

10 Brruucnenue nmpon3BoIHBIX AIEMEHTAPHBIX (DYHKITHN

11 [IpumeneHnne mpou3BOAHON K HCCIEAOBAHUIO (DYHKIIUU

12 [IpuMeHeHnne nHTETpaia A1 HAXOXKJACHUS TUIOMIAeH TIIOCKUX QUTYp

13 Ilpomesicymounas ammecmayusn. Hmozoeana konmpoavnasn paooma (Ne§)

14 Cucremarusanus 3HaHUH

OO | N[OOI BIW N -

-
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OO NO|OIBIWIN -
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OINO OB WINF-

OITMCAHUE YYEBHO-METOAMYECKOI'O U MATEPUAJIBHO — TEXHUYECKOI'O OBECIIEUEHU A
OBPA3OBATEJILHOU JIESATEJIbHOCTH.
Y4eOHo-MeTOAMYECKOE OOecTIeYeHHEe
1. YueOHo-mMeTOoaUMuYecKHi KoMILIeKe Mo ajaredpe s 10-11 kiaaccos
» Konsirun H0.M., TkauéBa M.B., ®&nopoa H.E.Anre6pa 1 Hayana matemMaTuueckoro aHanusa. 10 kmace. YueOHUK.



OI'OC.: uznarensctBo [IpocBemenue, 2019 r.

» Konmsirun FO.M., TkauéBa M.B., ®&noposa H.E.Anrebpa u Hauana maremarndeckoro ananusa. 11 xiacc. YueOHUK.
OI'OC.: uznatenscrBo [pocBemienue, 2019 1.

» [llabynnn M. U. Tkauésa M. B., ®émopoBa H. E. m ap. Anrebpa ¥ Hayama MaTeMaTHYECKOTO aHalln3a.
Junakruueckue matepuansl. 1 Oknace. Yriryon€Hubiii U 0a30BbIH YPOBEHb

» TxauéBa M. B., ®&énopoa H. E. Anrebpa n Hauana maremMaTH4ecKoro aHanmsa. TemaTtmueckue TecThl. 10 Kimacc.
ba3oBbIii 1 yriayOnEHHBIN YPOBHU

» ®énoposa H. E., TkauéBa M. B. Anrebpa u Hayama MaTeMaTHIECKOTO aHaim3a. Meroanueckue pekomeHmaruu. 10
KJ1acc

o IMabyamn M. U.Txauéa M. B.®émopoa H. E. m ap. AnreOpa u Havajga MaTeMaTHYECKOTO aHAJIM3a.
Junaktuueckue matepuansl. 1 1knace. YrnyOon€HHbil u 6a30BbIi YPOBEHB

e TkauéBa M. B. Anrebpa m Hauama MaTeMaTHYECKOro aHajm3a. lemaTuueckue TecThl. 11 kmacc. ba3oBeiii u
YI1yOJIEHHBIN YPOBHH

» ®émopora H. E., TkauéBa M. B. AnreOpa u Hadama MaTeMaTHIeCKOro aHaian3a. Meroauueckue pekomeHaanuu. 11
KJ1acc

CaiiTbl 10 peaMeTy

http:/fipi.ru/ (caitt ®UIIN);

https://ps.1sept.ru/ (caiit razersl «IlepBoe ceHTAOPs»);

http://school-collection.edu.ru/  http:/ilib.mccme.ru/  (uHTepHeT-OMONMMOTEKa  caiita ~ MOCKOBCKOro  IEHTpa
HEMPEPHIBHOI'O MATEMAaTHIECKOTO 00Pa30BaHHUSA);

http://etudes.ru (MaTeMaTHYECKHE ITIOMbI);

http://kvant.mccme.ru/ (Hay4IHO-TION yJISTPHBIN (U3UKO-MaTEeMaTUIECKU T KypHAI «KBanT»);
http://lib.mexmat.ru/books/3275 (snexTponHass Oubnmoreka [lOMEYUTENHECKOTO COBETa MEXaHHKO-MATEMaTHIECKOTO
¢baxynpTeTa MOCKOBCKOTO rOCYIapCTBEHHOTO YHHBEPCUTETA).

LIOKYMEHT MOAMNWCAH SNEKTPOHHOM MOAMWUCHIO
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