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HHOACHUTEJIBHAA 3AIIUCKA
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHUeCKOrO aHAJIM3a» SBJSETCS OAHUM U3 HauOoJiee 3HAUMMBbIX B IMPO-
rpamMMe CTapIieil MIKOJIbI, TOCKOJIBKY, C OJJHOH CTOPOHBI, OH 00ECIIeYrBaeT HHCTPYMEHTAIBHYIO 0a3y A u3y-
YEeHHsI BCEX €CTECTBEHHOHAYUHBIX KYpPCOB, a C IPYroi CTOPOHBI, ((OPMUPYET JOTHUECKOE U aOCTPAKTHOE MBIIII-
JICHHE y4alluXcs Ha YPOBHE, HEOOXOAUMOM I OCBOCHUS MHPOPMATUKH, OOIECTBO3HAHUS, HCTOPUH, CJIOBEC-
HOCTH U JPYTUX TUCHUIUIMH. B paMkax HaHHOTO Kypca ydalluecs OBJIaJeBalOT YHHUBEPCAJIbHBIM S3bIKOM CO-
BpPEMEHHOW HayKH, KOTopas (OpMYJIUPYET CBOM JOCTH)KEHUSI B MAaTEMAaTUIECKOH (opme.

Kypc anrebpbl 1 Hauan MaTeMaTHYECKOrO aHalu3a 3aKJIaJblBaeT OCHOBY JJISl YCIEIIHOTO OBJIAJCHHUS 3a-
KOHaMU (U3HUKH, XUMUU, OUOJIOTUH, TOHUMAaHWS OCHOBHBIX TEHCHIIMNA Pa3BUTHsI YKOHOMHUKHU U OOIIECTBEHHOMN
KHU3HU, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO
MCTOJIB30BaTh WX JJIS JajbHEHIero o0pa3oBaHus M B MMOBCETHEBHOM XH3HH. B Toxe BpeMsi oBiajgeHue ad-
CTPaKTHBIMHU U JIOTHYECKU CTPOTMMH KOHCTPYKIMSIMH anreOpbl 1 MaTeMaTUYeCKOro aHajau3a pa3BUBAET yMme-
HUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTb, JIOKA3bIBATh YTBEPKIACHHUS C TIOMOIIBIO WHIYK-
MU U pacCcyXaaTh IEeAYKTHUBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKPETU3allMI0, a0CTparupoBaHUe U aHAJIOTHIO,
(bopMHUpYET KPEeaTUBHOE U KPUTHUYECKOE MBIIIJICHHE.

B xonme uzyuenus kypca «Anredpa v Hayaia MaTeMaTHYECKOTO aHAlM3a» ydyallhecs MOJIy4aroT HOBBIN
OTIBIT PEHICHUS MPUKIATHBIX 33]a4, CAMOCTOSATEIBHOTO MOCTPOSHHSI MAaTEMAaTHUECKUX MOJIeNICH peabHbIX CH-
Tyaluii, HTHTEPIPETALNN MOJTYYCHHBIX PEIICHUH, 3HAKOMSTCS ¢ IpUMepaMH MaTeMaTHYeCKUX 3aKOHOMEPHO-
CTCH B MMPUPOJIC, HAYKE U UCKYCCTBE, C BEIIAIOIIUMUCS MATEMATHUYSCKUMU OTKPBITUSIMU B UX aBTOPAMH.

Kypc o6mnamaeT 3HaYuTENbHBIM BOCIUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN peain3yeTcs Kak yepe3 y4yeo-
HBI MaTepua, ClIoCOOCTBYIOIMUN (JOPMHUPOBAHUIO HAYIHOTO MHPOBO33PEHUS, TaK U Yepe3 crenuduky yded-
HOM JIeATeNbHOCTH, TpeOyrolield MpOoAOHKUTEILHON KOHIICHTPAIIMN BHUMAHUS, CAMOCTOSITEIIbHOCTH, aKKypaT-
HOCTH M OTBETCTBEHHOCTH 32 TIOJTYYECHHBIA PE3yIIbTaT.

B ocHoBe mMeronuku oOyueHus anreOpe ¥ HayalaM MaTEMaTHYECKOTO aHaJIM3a JISKUT AEATeIbHOCTHBIN
MIPUHLIMIT O0Yy4EHUS.

B cTpykType kypca «Anrebpa u Havyalia MaTeMaTUYECKOTO aHAJIN3a» MOXKHO BBIJICIHUTH CIEIYIOIIUE CO-
JepKaTeIbHO-METOIMUECKUEe JTHHUH: «Hucaa ¥ BeIMUCIICHUD», «DYHKIMH U rpaduKny», «YpaBHCHHUS U HEpa-
BeHCTBa», «Hauanma maTemaTuueckoro ananuzay», «MHOXKecTBa M JIOTHKa». Bce OCHOBHBIE COIEpKATENIbHO-
METOAMYECKUE JIMHUH M3YYalOTCsl Ha TPOTSHKEHUH JIBYX JIET OOyYSHHS B CTAPIIEH IIKOJIE, ECTECTBEHHO JOMOJI-
Hsis APYT Apyra U MOCTENEHHO HACHINIASCh HOBBIMU TeMaMU U paszjaenamMu. MOXKHO C YBEPEHHOCTBIO CKa3aTh,
9TO JAHHBIH KypC SBISETCS HHTETPATUBHBIM, IIOCKOJIBKY OOBEIMHSET B ce0e cojiepKaHne HECKOJIBKIX MaTeMa-
TUYECKUX TUCIHIUINH, TAKUX Kak anredpa, TPUTOHOMETPHS, MAaTeMaTUYECKUI aHaN3, TEOPHsl MHOXKECTB, Ma-
TemMaTthdeckas Jioruka u zp. [1o Mepe Toro, Kaxk ydammecs: OBJIaJIeBalOT BCE 0ojiee MUPOKUM MaTeMaTHIECKUM
anmnapaTtoM, y HUX MOCIEA0BaTEIbHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MATeMaTUYECKYIO
MOJIeTh PeATbHOM CUTYaIlud, TPUMEHSTh 3HAHUS, MTOJIYICHHBIC TIPU U3yUEHUU Kypca, JIUIS PEIICHUs CaMOCTO -
TeIbHO C(HOPMYIUPOBAHHON MaTEeMAaTUUECKOM 3a/1auu, a 3aTeM HWHTEPIPETUPOBATH CBOW OTBET.

ConepxatenbHO-MeToAnYecKast JIMHUS «YUncia M BEIYMCIICHUS 3aBepiiaeT (popMUpOBaHUE HABBIKOB HC-
MOJIb30BaHUS JIEHCTBUTENBHBIX YHCElN, KOTOpoe OBLJI0O HayaTo B OCHOBHOU Ikojie. B cTapieil mkone ocoboe
BHHUMaHUE ynemnseTcs (GOPMHUPOBAHWIO HABBIKOB PAIIMOHAIBHBIX BBIYUCIICHUH, BKIIFOUAIONUX B CEOSI UCTIOIB30-
BaHHE PA3NUYHBIX (HOPM 3aIlMCH YKCTIa, YMEHHE JIeNaTh MPUKUIKY, BBHITOIHATh MPUOTMKEHHBIC BHIYUCIICHHUS,
OIICHUBATH YUCIIOBBIC BEIPAKEHUS, padOTaTh C MATEMATHYECKUMHU KOHCTAHTAMH. 3HAKOMBIE YUIaIlUMCs MHOXe-
CTBa HATYpPAJbHBIX, IENBIX, PAIMOHATLHBIX M JIEHCTBUTENBHBIX YHCEN JAOMOJHSAIOTCS MHOKECTBOM KOMILIEKC-
HBIX YHCeNl. B KaXIoM M3 3THX MHOKECTB PacCMaTpPUBAIOTCS CBOWCTBEHHBIC €My CIeIU(pUIECKUE 3aaud U
oTiepaIiu: JeJeHNe Halelo, ONEepPUPOBAHIE OCTATKAMU Ha MHOKECTBE IENIBIX YHCEeN; 0COObIe CBOICTBA pallno-
HAIBHBIX U WPPANMOHAIBHBIX YUCEI; apu(METHICCKHE OIepaIliy, a TAak)Ke W3BJICUCHHE KOPHS HATypaJbHOM
CTETIEHH Ha MHOXKECTBE KOMILIEKCHBIX 4rcel. brarogaps mociaenoBaTebHOMY PACIIUPEHUIO KPYyra HCIONb3Y-
€MBIX YUCENT U 3HAKOMCTBY C BO3MOXXKHOCTSIMU MX TIPUMEHEHUS JIJIS PEIICHUS Pa3IMYHBIX 3a/1a4 GpopMupyeTcs
MPEJICTABICHUE O €MHCTBE MaTEMaTUKU KaK HayKH U €€ pONid B MOCTPOSHUU MOJENel pealbHOro MUpPA; IIU-
POKO MCTIOJIB3YIOTCS 0000IIEHHE U KOHKPETU3AIINSA.

Jluans «YpaBHEHHUS ¥ HEPABEHCTBA» PEAU3yeTCs Ha MPOTSHKEHUH BCETO OOyuUeHHs B CTapilei MIKOIe,
MOCKOJIBKY B KaXKJIOM paszene [IporpaMMbl mpeycCMOTPEHO pelIeHrne COOTBETCTBYIONINX 3a1ad. B pe3ynbprare
y4alirecs: OBJIaJIEBAIOT PA3TMUYHBIMA METOJIaMHU PEIICHUS PAIllHOHATBHBIX, UPPAIIMOHATILHBIX, TOKA3aTEIbHBIX,



JOrapu(pMUUECKUX U TPUTOHOMETPHUECKUX YPABHEHUH, HEPABEHCTB U CUCTEM, a TaKXKe 3a/ad, COAEPIKaIIUX
napameTpsl. [loaydeHHble YMEHHS MIMPOKO HUCHOJIB3YIOTCS MPU HUCCIECAOBAHUM (YHKUUI C MOMOLIBIO TPOH3-
BOJIHOM, NpH pEIICHUH NPUKIAJHBIX 3a7ad W 3aJad Ha HaX0XJEHHE HanOOJbIIUX U HAUMEHBIIUX 3HAYCHUN
¢bynkuuu. JlaHHas conepkaTenabHas JMHUS BKIIOYAET B ce0sl Takoke (OPMUPOBAHNE YMEHHH BBITIOIHATH pacyé-
ThI IO (popMyJiaM, IpeoOpa3oBaHUs pallMOHAIBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUI, a
TaKXXe BBIPAXCHUH, COJIEpKAIUX CTENEeHU U orapudmel. brarogaps nzyueHuro anredpanyeckoro mMarepuana
IIPOUCXOJUT JalbHENIIee Pa3BUTHE AITOPUTMUYECKOTO M a0CTPAKTHOTO MBILIUIEHUS ydaluxcs, GopMHUpYIOTCs
HaBBIKH JICAYKTUBHBIX PaCCYXKIEHUH, paboThl C CUMBOJIBHBIME (POPMAMHU, IPECTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BHUJIE PaBEHCTB U HepaBeHCTB. Anrebpa npezanaraer 3QpQpeKTUBHbIE HHCTPYMEHTHI AJIs pelie-
HUS NPAKTUYECKUX M €CTECTBEHHOHAYYHbIX 3ajay, HaIJIAJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S3bIKa
HayKH.

ConepxarenbHo-MeToandecKas JTMHUS «DyHKIMU U TpauKI» TECHO MEPeIUieTacTcs ¢ APYTrUMHU JINHUSA-
MU Kypca, IOCKOJIbKY B KAKOM-TO CMBICJIE 3a1a€T IOCIEN0BAaTENbHOCTh U3yUeHusl Marepuana. M3ydenune cre-
NIEHHOMH, MMOKa3aTeNbHOU, JIOrapu()MUIECKON ¥ TPUTOHOMETPHUECKUX (DYHKIIHIA, UX CBOMCTB U TpaduKOB, MC-
[0JIb30BaHKEe (DYHKUMH Ui pelIeHHs 3a/lad U3 IPYTUX Y4eOHBIX MPEAMETOB U pealbHOM )KU3HU TECHO CBSI3aHO
KaK C MaTeMaTU4YECKUM aHaJIU30M, TaK U C pELIEHHUEM YpaBHEHUN U HepaBeHCTB. [Ipu aToM OosbI10€ BHUMaHME
ynensercss (GopMUPOBAaHUIO YMEHUsS BbIpaxaTb (OPMYJIaMU 3aBUCHUMOCTH MEXIY PAa3JIMYHBIMHU BEJIMYMHAMU,
MCCIIEIOBATh TOJTY4YeHHBIC (DYHKIMH, CTPOUTH MX Tpaduku. Marepuain 3Toil coaepKaTeIbHON JTMHAN HalleleH
Ha pa3BUTHE YMEHUHN U HABBIKOB, IO3BOJSAIOLIMX BBIPAKaTh 3aBUCUMOCTH MEXIy BEIMYMHAMHU B Pa3IMYHOU
(dbopme: aHATUTHIECKOH, TpadUUecKoil U cioBecHOH. ETo n3ydeHne crmocoOCTByeT pa3BUTHIO allTOPUTMHYECKO-
IO MBIIIJICHUS, CIIOCOOHOCTH K 0000IIEHNUIO U KOHKPETU3ALMH, UCII0JIb30BAaHUIO aHATIOTUH.

ConepxarenbHas auHMs «Hawana MaremMaTH4ecKOoro aHajiu3a» IO3BOJISET CYLIECTBEHHO PpaCIIMPUTh
Kpyr KaK MaTeMaTH4eCKHUX, TaK M NPUKIAJHBIX 3a]a4, JOCTYIHBIX LIKOJBHUKAM, TaK KaK y HHUX IHOSBISIETCA
BO3MOXXHOCTb CTPOUTH T'PapUKU CIOXKHBIX (QYHKIUH, ONpPenesaTh X HauOOJbIINE U HAaUMEHBIINE 3HAUEHUS,
BBIUUCIIATH IUIOIAAN (GUryp U 00BEMBI T€J, HAXOAUTh CKOPOCTH M YCKOpPEHHMs IpoueccoB. JlaHHas conepxka-
TeJbHAasl JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUSI MATEMAaTUUECKUX MOJENIEN pealbHbIX CUTYyalluH,
II03BOJISIET HAXOAUTh HAaWIy4dlllee PEIICHNE B IIPUKIIAJHBIX, B TOM YHCJIE COLMAIbHO-?KOHOMUYECKHX, 3a1a4ax.
3HaKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHaINW3a CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (popManbHO-
JIOTHYECKOTO M KPEaTUBHOI'O MBILIUIEHUS, (POPMUPOBAHUIO YMEHUH PAaCHO3HABATH IPOSIBIECHUS 3aKOHOB MaTe-
MaTUK{ B HayKe, TEXHUKE U UCKYCCTBE. YUYallMecs y3HAIOT O BBIAAIOIIMXCS Pe3yJIbTaTax, MOJyYEHHBIX B XO/€
pa3BUTHs MaTEMATUKU KaK HayKu, 1 00 UX aBTOpaXx.

CopnepxarenpbHo-MeToinyeckass JTuHUs «MHOXKeCTBa M JIOTMKa» BKIIIOYAeT B C€Osl AJIEMEHThl TEOpUHU
MHOKECTB U MaTeMAaTUYECKOM JIOTUKU. TeOpeTUKO-MHOKECTBEHHBIE MTPEICTABICHHS IPOHU3BIBAIOT BECH KYpPC
IIKOJIbHOM MaTeMaTUKH U MpeAsaraloT HauloJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONIMM BCE pa3fienbl MaTe-
MaTHUKHU U €€ NPUIIOKEHHUM, OHY CBSI3bIBAIOT PA3HBIE MATEMAaTUYECKUE TUCIUIUIMHBI U UX TIPUJIOKEHUS B €MHOE
uenoe. [Toaromy BakHO JaTh BO3MOYKHOCTH IIKOJIBHUKY MOHHMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK COBpE-
MEHHOM MaTeMaTUKH U MCIIOJIb30BaTh €0 AJIs BBIPAKEHUS CBOMX MbICIEH. [[pyruM BakKHBIM IPU3HAKOM MaTe-
MaTHUKH KaK HAyKd CIeAyeT MPU3HATh CBOMCTBEHHYIO € CTPOrocTh 0OOCHOBAHMM W CIIEIOBAHUE OMpPEICIIEH-
HBIM IIPaBUJIAM ITOCTPOEHUS J10KA3aTEeNIbCTB. 3HAKOMCTBO € JIEMEHTaMU MaTeMaTHYECKOM JIOTHKHU CIIOCOOCTBY-
€T Pa3BUTHIO JIOTHUYECKOTO MBIIIJIEHUS YYaIMXCsl, TO3BOJISIET UM CTPOUTH CBOU PAcCYXkJIE€HUS Ha OCHOBE JIOT U-
YEeCKUX MpaBuil, POPMUPYET HABBIKM KPUTUUECKOTO MBIILICHUS.

B xypce «Anrebpa u Hayajla MaTEMaTUYECKOTO aHAJIW3a» MPUCYTCTBYIOT OCHOBBI MATEMaTHYECKOTO MO-
JeTUpPOBaHMs, KOTOPbIE IPU3BAHbI CIIOCOOCTBOBATH ()OPMHUPOBAHUIO HABBIKOB IMIOCTPOEHUS MOJIeNIel peaIbHbIX
CUTYalluH, NCCIIEIOBaHMs ATUX MOJIENIel C TOMOIIbIO anmapaTa anredpbl 1 MaTEMaTUYECKOro aHallu3a, UHTep-
IIPETALMHY [TOJIyYEHHBIX PE3YJIbTaTOB. Takue 3a/laHus BILUIETEHBI B KAKbIA U3 paznenos [IporpamMmsl, mOCKOIb-
Ky BECh MaTepuaj Kypca LIIUPOKO MCIOJB3YeTCs AJIs pelleHusl MpUKIaIHbIX 3a1ad. [Ipu pemenun peanbHbBIX
MPAaKTUYECKHX 33/1a4 ydaluecs pa3BUBAIOT HAOIOJaTeIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, abCcTpa-
TUPOBAThCS, UCIOIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBaTh MpobiieMy. [lesTenbHOCTh 0 popmu-
POBaHUIO HABBIKOB PELICHUS MPHUKIATHBIX 3a/1a4 OpraHu3yeTcs B Mpoliecce U3yUeHUsl BCeX TeM Kypca «Anre0-
pa ¥ Ha4yajla MaTEMaTUYECKOrO aHAIIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Cornacno yue6HOMy miany B 10 —11 kiaccax uzydaercst yueOHbIN Kypc «Anredpa u Hayana MaTeMaTH-
4EeCKOI'0 aHaJIM3a», KOTOPBIM BKJIIOUAET B ce0sl CIIeyIOIEe OCHOBHBIE pa3/eibl cojepkanus: «Uucia u BeIYKC-



JeHus», «YpaBHEHUs U HepaBeHCTBay, «DyHKIUHU U rpadpukn», «Hauana MaTemaTrueckoro aHanusa», «MHo-
KECTBA U JIOTUKAY.

B YuebGHOM miiaHe Ha m3ydeHHE YriyOJIEHHOTO Kypca ajreOpbl M Hadajl MaTEeMaTHYECKOTO aHaIu3a B
10—11 kmaccax oTBOaUTCA HE MEeHee 4 y4eOHBIX YacOB B HEAEIIO B TEUCHHE KaX/I0TO rojla 00y4eHus1, BCEro 3a
nBa rojia 00ydeHus: — He MeHee 280 yueOHBIX YacoB.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YYEBHOI'O IPEIMETA «AJITEBPA U HAYA-
JIA MATEMATHYECKOI'O AHAJIN3A»

OcBoenne yueOHOro npeamera «Anredpa U Hadajla MaTEMaTHYEeCKOrO aHAJIM3a» JOKHO 00ecTeurnBaTh
JOCTH)KEHHE Ha YPOBHE CPEIHETO OOIIero oOpa3oBaHMsl CIASAYIOIIMX JTUYHOCTHBIX, METAlPEAMETHBIX U MPEe/-
METHBIX 00Pa30BATEIbHBIX PE3YJIHTATOB:

JJUYHOCTHBIE PE3YJBbTATbBI

JIndHOCTHBIE Pe3yIbTaThl OCBOSHUS MPOTPaMMBbI yueOHOTO mpeaMera «MaTreMaTHKay XapaKTepU3yrTCs:

I'paskjaHCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTHIO TPAKIAAHCKOW TMO3HMIIMH OO0YYArOMIErocsl Kak aKTUBHOTO M OTBETCTBEHHOTO WICHA
pPOCCHUICKOrO O0IIecTBa, MPEICTABICHUEM O MaTeMAaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBIICHUH, POLEAYp I'PaXAaHCKOro oO1ecTBa (BbIOOPHI, OIPOCHI U Ip.), YMEHHUEM B3aUMOJIEHCTBO-
BaTh C COLUATbHBIMU HHCTUTYTAMH B COOTBETCTBUU C X (DYHKIIUSIMU M HA3HAUCHUEM.

IlaTpuoTHYECKOE BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO POCCUNUCKON IPaXKAAHCKOW MIEHTUYHOCTH, YBAXKEHUS K IPOILUIOMY U HACTOSILEMY
POCCHUICKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHMKEHHSIM POCCUMCKUX MAaTEMAaTHKOB U POCCHUIA-
CKOIl MaTeMaTH4eCKOH IIKOJIbI, K UCIIONb30BAHHUIO STUX JOCTHKEHHUM B APYTrUX HayKaX, TEXHOJOTHUAX, chepax
SKOHOMMKH,

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

OCO3HAHHEM JIYXOBHBIX IICHHOCTEH POCCUICKOTO Hapoja; chopMHpPOBAHHOCTHIO HPABCTBEHHOTO CO3HA-
HUS, 3TUYECKOrO MOBEJICHUS], CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHHEM JOCTH)KEHHMM HAayKU M JI€ATEIIbHO-
CTBIO YYEHOT'0; OCO3HAHHEM JINYHOTO BKJIaJa B TOCTPOEHNE YCTOMYUBOTO Oy IyIIETO.

OCTETUYECKOE BOCITMTAHHUE:

ACTETHYECKUM OTHOIIICHHUEM K MHPY, BKIIOYAs ICTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/1a4, pelIeHU, PacCyKAECHUN; BOCOPUMMYMBOCTBIO K MATEMATHUECKUM acleKTaM pa3JIMYHbIX BUJOB UCKYC-
CTBA.

Pu3ndecKkoe BOCIUTAHHKE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS TIPUMEHSITh MaTEMAaTUUECKUE 3HAHUS B MHTEpEcax 3JI0pOBOro U OGe3omnac-
HOro 00pa3a >KW3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO (3A0pPOBOE MUTaHUE, COATaHCHPOBAH-
HBIN PEXXHUM 3aHSITHI U OT/IbIXa, peryisipHas puznyeckast akTUBHOCTD); GU3MUECKOTO COBEPIICHCTBOBAHUS TIPH
3aHATUSAX CIIOPTUBHO-030POBUTEIBHON J1€ATENBHOCTBIO.

TpynoBoe BoCOUTAHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM LIEHHOCTHU TPYAOIIO0MS; HHTEPECOM K pa3nuyHbIM chepam npodec-
CUOHAJIBHOU JEATEIHbHOCTH, CBI3aHHBIM C MAaTEMAaTUKON M €€ MPUIIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HaH-
HBI BbIOOp Oyayiieil mpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE TUIAHBI; TOTOBHOCTBIO U CIIO-
COOHOCTBIO K MaTeMaTUYECKOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO HA MPOTSHKEHUH BCEW KU3HM, TOTOBHO-
CTBIO K aKTUBHOMY YYaCTHIO B PEILICHUU MTPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIllPaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIMTAHHUE:

c(hOPMUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYpPbI, MOHUMAHUEM BIUSHHUS COIUAIBHO-PKOHOMUYECKUX
MPOIIECCOB Ha COCTOSIHUE MTPUPOTHON U COIMAIBHON CPE/ibl, OCO3HAHUEM TJIO0ATHHOTO XapakTepa dKOJOTHYe-
CKUX MpoOJeM; OpHeHTalMell Ha TPUMEHEHNE MaTeMaTHYeCKUX 3HAHUN Ui pelIeHus 3a7ad B 00JIacTH OKpY-
YKAIOIIEH CpeJibl, TUTAHUPOBAHUSI TIOCTYIKOB U OIIEHKH WX BO3MOXHBIX MOCIIEICTBUM JIJISI OKPYXKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOI'O ITO3HAHUS:

c(hOpMHUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
OOIIIECTBEHHON MPAKTUKHU, MOHUMAaHUEM MaTeMaTHYeCKOW HAayKd Kak cepbl YelIOBEYECKOW AEeSITeNbHOCTH,
9TanmoB €€ pa3BUTHUS W 3HAYMMOCTU JJIs Pa3BUTHS [UBUIN3AIMH, OBJIAJICHUEM S3BIKOM MaTEMaTUKH M
MaTeMaTUYeCKOW KYyJIbTYpOW Kak CpEJIICTBOM IO3HAaHUS MHpPA; TOTOBHOCTBIO OCYHIECTBISATh MPOEKTHYIO U
HCCTIE0BATENbCKYIO ACATENHFHOCTh MHAUBUAYAIHHO U B TPYIITIE.




METANIPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3ynbTaThl OCBOCHHS MPOTpaMMbI y4eOHOTO mpenmera «MartemaTtrukay XapakTepu-
3YIOTCSI OBIIQICHUEM VHUBEPCANbHbIMU HO3HABAMENbHBIMU OClCMBUAMU, YHUBEPCATbHLIMU KOMMYHUKAMUG-
HbIMU OelticmBUIMU, YHUBEPCATIbHLIMU PeZYIAMUGHBIMU OelCMBUSIMU.

1)Vuueepcanvnvie noznasamensusie oeiicmeus, obecneuusaiom Gopmuposanue 6a306bixX KOSHUMUGHbIX
npoyeccos obyuarowuxcs (0ceoeHue mMemooos NOHAHUSL OKPYHCAIOWE20 MUPA; NPUMEHEHUE T0SUYECKUX, UC-
C1ed08amenbCKux onepayuil, ymerull pabomams ¢ uHgpopmayuetr).

bazoBble JIoruyecKre AeUCTBUS:

® BBISBIISITH M XapaKTEPH30BaTh CYNICCTBEHHBIC MPU3HAKA MATEMAaTHYECKUX OOBEKTOB, MOHSATHHA, OTHO-
[ICHUH MEXIy MOHITHAMU; (GOPMYITHPOBATEH ONPECIICHHS MOHITHH; YCTAaHABIUBATh CYIIECTBEHHBIN MPU3HAK
KJIAaCCU(UKALIUU, OCHOBAHUS /Il OOOOIICHHS U CPABHEHHSI, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A;

® BOCIIPHHUMATh, (HOPMYIUPOBATH U MPEOOPa30BHIBATh CYXICHUS: YTBEPIUTCIbHBIC U OTPUIIATEIBHEIC,
€IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

® BBIBIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M TPOTHBOpEYMs B (akTaX, IaHHBIX,
HAOJIIOICHUSAX U YTBEPKACHUSX; IIPEIIaraTb KPUTSPHH ISl BBISBICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEUHH;

& J1eaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U UHIYKTHUBHBIX YMO3aKIIOUCHUH,
YMO3aKIIFOUEHUH 110 aHAJIOTUU;

® T[IPOBOJIUTH CAMOCTOSITEIILHO JO0KA3aTeIbCTBA MATEMATHYCCKUX YTBEPKIACHUN (TPSMBIC M OT TPOTHB-
HOTO), BBICTPaWBaTh apryMEHTAIMIO, MPUBOAMTH MPHUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIC
CYXXJICHHSI M BBIBOJIBI;

e BBIOMpATH CIIOCOO pelICHUsT yueOHOM 3a1a4u (CPaBHUBATh HECKOJLKO BAPHAHTOB PEIICHUS, BBIOMPATh
HanOoJIee MOAXOAIINN ¢ YUETOM CAMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUCB).

ba3oBble rcce0BaTenbCKue JICHCTBHS:

® JICIIOJIB30BaTh BOIPOCHI KaK HCCIICAOBATEILCKUN MHCTPYMEHT TNO3HAHUS; (OPMYIHPOBATH BOIMPOCHI,
(buKcUpyOIIKe MPOTUBOPEUNE, TPOOIEMY, YCTAHABIMBATh UCKOMOE U JIaHHOE, (GOPMUPOBATh THIIOTE3Y, apry-
MEHTHUPOBATh CBOIO IMO3HIINIO0, MHEHUE;

® IIPOBOJUTH CAMOCTOSITENILHO CIUIAHMPOBAHHBIA 3KCIIEPUMEHT, UCCIICAOBAHUE MO YCTAHOBJICHUIO OCO-
OCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SBJICHHS, MPOIECCa, BBIABICHHIO 3aBUCHMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMU, TIPOIIECCAMU;

® CaMOCTOSITEIILHO (DOPMYJTUPOBATh 0OOOIICHHS U BBIBOBI TI0 PE3YJIbTaTaM IPOBEICHHOTO HAOIIOICHYS,
WCCIICTIOBAHMS, OIICHUBATH JIOCTOBEPHOCTh TOJYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHUH;

® IIPOTHO3HPOBATH BO3MOXKHOE PAa3BUTHE MPOLIECCa, a TAKKE BBIABUTATH MPEANOIOKEHHS O €r0 Pa3BUTUHU
B HOBBIX YCJIOBHSIX.

Pabora c undopmarmei:

® BBIIBISITH AePUIHUTH UH(GOPMALIUU, TAaHHBIX, HEOOXOAUMBIX I OTBETAa Ha BOMPOC W AJIS PELICHHS
3a/1auu;

e BEIOMpaATh HHPOPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBAThH, CHCTEMATU3HUPOBATh M HH-
TEPIPETUPOBATH HHPOPMAITUIO PA3TMUHBIX BUIOB U ()OPM IIPEICTABICHHUS,

® CTPYKTYypUpPOBaTh WH(OPMAIINIO, MIPEACTABIATh €€ B pa3NUYHbIX (PopMax, WILTIOCTPUPOBATH rpadude-
CKH;

® OIICHMBATH HAJEKHOCTh HH(POPMAIIMH IO CAMOCTOSATEIHHO CHOPMYIMPOBAHHBIM KPHTEPHUSIM.

2) Vuugepcanvhvle KOMMYHUKAMUGHBLE Oelicmaus, 06eCneyusarom cqhopmuposanHoCmy COYUATbHBIX
HABbIKOG 00YYAIOUWUXCSL.

OOmieHue:

® BOCIPUHUMAThH U (GOPMYIUPOBATH CYXKJIECHUS B COOTBETCTBUU C YCIOBHUSMH U LIENSMU OOILIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCBMEHHBIX TEKCTAX, 1aBaTh NOSICHEHUS 110 X0y
pelieHns 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN pPe3ysIbTarT;

® B X0J1¢ 00CYXJIEHHs 3aJ]aBaTh BOMPOCHI [0 CYLIECTBY 00CYXkJIaeMOi TeMbl, IpoOIeMbl, perraeMoil 3a-
7la4u, BBICKa3bIBaTh UJI€U, HALIEJICHHbIE HA IOMCK PELIEHUS; COIIOCTABIIATH CBOU CYKIEHUS C CYXKACHUAMHU IpY-
IMX YYaCTHHKOB JIMajiora, oOHapyXHBaTh pa3jIM4Me U CXOJCTBO MO3MIINI; B KOPpEeKTHOH popme dpopmymnupo-
BaTh PA3HOIIACHS, CBOM BO3PAXKECHMUS;

® IIPEJICTaBIIATh PE3YyIbTAThl PELICHUS 33a[]a4M, SKCIIEPUMEHTA, UCCIIEeI0BaHUS, IPOEKTa; CAMOCTOSTEIILHO
BbIOMpATh (popMaT BBICTYIUIEHUS C YUETOM 3aJa4 MPEe3eHTAUU U OCOOCHHOCTEN ayIuTOPUH.



CoTpyIHHYECTBO:

® NIOHMMATh W HCIIOJIb30BATh MPEUMYIIECTBA KOMAHJAHOW M WHAWNBUAYAIbHONH pabOTHI MPH PEIICHUU
y4eOHBIX 3aja4; MPUHUMATH IeJIb COBMECTHOU ACATEIbHOCTH, TNIAHUPOBATH OPTaHHU3AINI0 COBMECTHON pado-
TBI, pacpeesaTh BUABI pabOT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YNIbTAT pabOThI; 00001IaTh MHEHUS
HECKOIBKHX JIIOJICH;

® y4acTBOBaTh B IPYMIOBBIX opMax paboTel (00CykIAeHHs, 0OMEH MHEHHUSMHU, «MO3TOBBIE IITYPMbD) H
T.I1.); BBITIOJHSATH CBOIO YacTh PabOThl M KOOPJMHUPOBATH CBOU JICHCTBUS C IPYTUMH WICHAMH KOMAaH/IBI, OIle-
HUBaTh Ka4ECTBO CBOETO BKJIaJla B OOIIMH MPOAYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM y4aCTHUKAMHU B3aH-
MOJICHCTBUSL.

3) Vhusepcanvnvle pecynamusnsvie oeticmeus, obecneuusaiom Gopmuposanue cMvlClo8biX YCMAHOBOK

U JHCUBHEHHBIX HABLIKOB TUYHOCHIU.

CaMoopranm3amnus:

® COCTaBJIATH IUIAH, aJITOPUTM PEIICHUS 3a/a4d, BEIOMPATh CIIOCOO PEIICHHs ¢ YIETOM UMEIOIIHUXCS pe-
CYypCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH C y4ETOM
HOBOH HH(OpMAIUH.

CaMOKOHTPOJIb:

® BJIJICTh HaBBIKAMH ITO3HABATEIBHOU pediiekCHU KaK OCO3HAHMS COBEPIIACMBIX JEHCTBUI M MBICIIH-
TEJIBHBIX TIPOIECCOB, UX PE3YyIbTATOB; BJIAJETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U Pe3yib-
Tara pelICHUs MaTeMaTHICCKOMN 3a1a4H;

® TIPCIBUJIETh TPYAHOCTH, KOTOPHIC MOTYT BO3HUKHYTH IPH PEIICHUH 3a/1a4¥, BHOCUTh KOPPEKTHBHI B
JeSTEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, TAHHBIX, HAWJCHHBIX ONIMOOK, BBISBIICHHBIX TPYIHOCTEIH;

® OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTUKEHUS WU HEJO0-
CTHIKEHUS Pe3yJIbTaTOB JESATENIbHOCTH, HAXOAUTh OIIUOKY, TaBaTh OLIEHKY IPUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIbTATbHI

10 kaxace
‘Incna M BBIYUCJ/ICHUSA

e (CB000AHO OmEpUpPOBaTh MOHATHIMH: pAIlIOHATIBHOE YUCIIO0, OECKOHEUHas Nmepuoanydeckas ApoOb, mpo-
LIEHTBI, UPPALMOHAIIBHOE YKCIIO; MHOXECTBA PALIMOHAIBHBIX U JIEUCTBUTEIBHBIX YHUCEN; MOAYJIb JEH-
CTBHUTEJIILHOTO YHCIIA.

e [IpumeHsaTh APOOU U MPOLIEHTHI AJS PEIISHUS MPUKIATHBIX 33a7a4 U3 PA3IUYHBIX OTpaciiell 3HaHUU U
peanbHON KU3HH.

e [lpumeHsTH MPUOIMKEHHBIE BHIYUCIICHUS, PABUIa OKPYTJICHUS, MPUKHUIKY U OLIEHKY pe3yjbTaTa BbI-
YUCIICHU.

e (CB00OAHO OMEpUPOBATh MOHATHEM: CTEIEHD C IEJBIM MOKa3aTeIeM; UCII0Ib30BaTh MOAXOAAIIYI0 Gop-

MY 3alUCH JCUCTBUTEIBHBIX YUCEN JJISl PEIICHUS MTPAKTUYECKUX 3a7a4 U IPEACTaBICHUS JTaHHBIX.

CB000OHO OnIEpUPOBATH MOHATHEM: apU(PMETHUECKHII KOPEHb HATypaIbHOU CTETICHH.

CB00OHO ONIEpUPOBATH MOHATHEM: CTENEHB C PAI[MOHATILHBIM MTOKA3aTENIEM.

CB00OIHO ONEpUPOBATH MOHATHAMHU: JIOTapU(M YKCia; JECATUYHBIE U HATypaIbHbBIE TOTapU(PMBIL.

CB00OIHO ONIEpUPOBATH MOHATHIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC YMCIOBOTO apTyMEHTa.

OnepupoBaTh NOHATHIMH: APKCUHYC, ApKKOCUHYC U apKTAHT€HC YMCIIOBOI'O apTyMEHTA.

YpaBHeHHsI M HEPABEHCTBA

e (CB00OAHO OMEPUPOBATH MOHATUAMU: TOXKJIECTBO, ypaBHEHHUE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHUS
U YPaBHEHUA-CIIEICTBY; PABHOCWIbHBIE HEPABEHCTBA.

o [IpumeHSTH pa3nIuyHbIE METObI PEIICHUS PAllMOHAIBHBIX U IPOOHO-pAIlMOHATBHBIX YPaBHEHUMH; MpHU-
MEHSTh METOJI UHTEPBAJIOB JUUISl PEIICHUS] HEPABEHCTB.

e (CB000AHO ONEpUPOBATh MOHATHAMH: MHOTOWIEH OT OJIHOW MEPEMEHHOM; MHOTOWIEH € IEeIbIMU KO3 (-
¢uneHTaMi, KOPpHH MHOTOWIEHA; PUMEHSTh JIeJIEeHHE MHOTOYJICHa Ha MHOTOWIEH C OCTaTKOM, T€O-
pemy be3y u Teopemy Buera i pemenus 3agad.



CB00OHO OmepupoBaTh MOHATHUSAMU: CUCTEMA JIMHEWHBIX ypaBHEHUH, MaTpHIla, ONpEAETUTeNIb MaTpH-
bl 2 X 2 ¥ €ro reOMETPUUECKU CMBICIT; UCTIOIb30BaTh CBOMCTBA ONMPEACTUTENS 2 X 2 1JI1 BBIYUCICHUS
€ro 3HaY€HHUsI, IPUMEHSTh ONPEACIUTENH IJIsl PEUICHUSI CUCTEMbI JINHEUHBIX YPaBHEHU; MOJIETUPOBATh
pealibHbIe CUTYallUU C MTOMOIIBI0 CUCTEMbI JTUHEHHBIX YpaBHEHUH, UCCIIEI0BATh MOCTPOSHHBIE MO
C TIOMOIIBIO MAaTPUIL U ONPEJICTUTENCH, UHTEPIPETUPOBATD MOTYUECHHBIN pe3ybTar.

Hcnons30BaTh CBOMCTBA IEUCTBUI C KOPHIMH JIJIsi TPpeoOpa30BaHUsI BHIPAKEHUH.

BeimonHsaTs mpeoOpa3zoBaHus YUCIOBBIX BRIPAKCHUI, COJCPKAIIUX CTEIIEHU C PAIIMOHAIBHBIM MOKa3a-
TEJIEM.

Hcnonb3oBath cBOiCTBa Torapu@MoB Il MPeoOpa3oBaHusl JTOrapu(PMUUIECKUX BbIPAKECHUH.

CB00OHO onepupoBaTh MOHATHSAMU: UppalOHANIbHbIE, MTOKa3aTelbHbIE U Jorapudmuueckue ypaBHe-
HUS; HAXOJMUTh UX PEIICHUS C MOMOIIBI0 PABHOCUIIBHBIX MEPEXO0/I0B WM OCYIIECTBIISIS MPOBEPKY KOP-
HEW.

[IpuMeHSTh OCHOBHBIE TpUTOHOMETpUYECKUe (GOpMyIbl sl MpeoOpa3zoBaHUs TPUTOHOMETPUUYECKUX
BBIPAYKECHHUIA.

CB0OOOHO OTIEpUPOBATH MOHATHEM: TPUTOHOMETPUIECKOE YpaBHEHHE, IPUMEHITh HE0OX0IuMBbIe (Op-
MYJIBI JJIS pEUICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUI.

MonenupoBaTh peaibHble CUTYallMH Ha SI3bIKE ajareOpbl, COCTABIATh BhIPAXKEHUs, YPAaBHEHUS, HEPABECH-
CTBA 10 YCJIOBHIO 3aJa9H, UCCIIEA0BATh TOCTPOCHHBIC MOICIN C HCIIOJIb30BAHUEM aIllapara aireophl.

DYyHKUMH U TPaPUKHU

CB000HO ONIEpUPOBAThH MOHATHAMHA: (DYHKIHS, cIOcOOBI 3a1aHus PYHKIMHU; B3aUMHO 0OpaTHbIe QyHK-
UM, KOMITO3UIHS (PYHKINH; rpaduK (YHKIIUH; BRITOIHATE JIEMEHTApHBIE MTpeoOpa3oBaHus rpadukos
GbyHKIHi.

CB00OOIHO ONEpHPOBATH MOHATUSAMHU: 00JACTh ONMPENCICHUS U MHOXKECTBO 3HAUCHHWH (YHKUIWHU, HYIH
(GyHKINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

CB0OOJHO ONepUpoBaTh MOHATHAMH: YETHBIE M HEUYETHBIC (QYHKIMU, NEPHOANYECKUE (YHKIHH, TPO-
MEKYTKH MOHOTOHHOCTH ()YHKLIMHM, MAKCUMYMBbl I MUHUMYMBI ()YHKIIUH, HANOOJIbIIeE U HaUMEHbBIIEe
3Ha4YeHHE PYHKIIUU HA TIPOMEKYTKE.

CB00OHO ONIEPUPOBATH MOHATUSAMHE: CTENIEHHas (QYHKIUS C HATYpaJbHBIM U LENBIM MTOKa3aTeleM, Ipa-
GUK CTETIeHHOW (YHKIMM C HATYpaJIbHBIM M ILIEJBIM IOKa3zaTelaeM; rpadMK KOpHS N-OH CTENeHH Kak
(GbyHKIMK 0OpaTHOM CTENEHH C HATYpaJIbHBIM NIOKA3aTEeIeM.

OnepupoBaTh MOHATHAMU: JIMHEWHas, KBapaTU4HAs U JIPOOHO-IMHEHHAs (YHKIUU; BBIMOIHATE 3JI€-
MEHTapHOE MCCIIEJOBAHUE U TOCTPOCHHUE UX IPaUKOB.

CB00OOMHO OmepupoBaTh MOHATHUSMHU: TIOKa3aTeNbHas W Jorapudmuyeckas (QyHKIMH, WX CBOWCTBA U
rpaduKu; UCIIOIb30BaTh UX rpadMKu /IS pEIIeHUs] YpaBHEHHH.

CB000/IHO OIEpPUPOBATH MOHATHAMU: TPUTOHOMETPHUECKAs! OKPYKHOCTD, OIIpeJIeIeHue TPUTOHOMETPHU-
9eCKUX (YHKIIMH YUCIOBOTO apryMeHTa.

Hcnonb3oBatek rpaduku GyHKIUI A MCCIIE0BaHUS MPOLECCOB U 3aBUCUMOCTEH NpU pelIeHuH 3a1a4
U3 JPYrux y4eOHBIX MPEIMETOB U PEAbHOM KU3HU; BBIpakaTh (POPMYJIaMU 3aBUCUMOCTH MEX1Y BEJIH-
YHHAMHU.

Hagana MaTeMaTH4eCKOr0 aHAJIN3a

CBoOOAHO oOmepupoBaTh MOHATHIAMU: apuMeTHUecKass M T€OMETpUUYECKasl MPOrpeccusi, OECKOHEYHO
yObIBaroIasi reoMeTpruuecKasi Iporpeccusi; JIMHEHHBIM U SKCIIOHEHIIMAIBHBIA pOCT, (hOpMyJia CIIOKHBIX
IIPOLIEHTOB; UMETh ITPECTABIEHUE O KOHCTAHTE e.

Hcnonb30BaTh MpOrpeccuu Ajsl pelieH s pealbHbIX 3a/1a4 MPUKIaJHOIO XapakTepa.

CB00OHO OmepupoBaTh MOHATUSAMU: MOCIEI0BATEIILHOCTh, CIIOCOOBI 3a/1aHus MOCJIeI0BaTEIbHOCTEMH,
MOHOTOHHBIE U OTPaHUYEHHbIE MTOCIIEJOBATEIbHOCTH; TOHUMATh OCHOBBI 3apOXKICHUS MaTeMaTUYECKO-
ro aHaJM3a KaK aHajau3a OECKOHEYHO MajbIX.

CB0OOHO omepupoBaTh MOHSATUSMHU: HEMpPEpbIBHbIE (YHKIMH;, TOUYKU pa3pbiBa rpapuka (QyHKIHH;
aCHUMMTOTHI rpaduka QyHKIUH.

CB00O0HO omepupoBaTh MOHATHEM: (YHKIIMS, HETIPEphIBHAS HA OTpE3Ke; MPUMEHATh CBOMCTBA HEMpe-
PBIBHBIX (PYHKIMH U1 peleHus 3ajau.

CB000/1HO onepupoBaTh MOHATUSMU: TIEpBasi U BTOpasi MPOU3BOAHbIE (DYHKIMH, KacaTedbHast K rpaduKy

GyHKIUH.



BbIuuciaTe Npou3BOJHBIE CYMMBI, MPOM3BEAEHUS, YaCTHOIO M KOMIIO3ULUHM IBYX (DYHKIMHA; 3HATbh
IIPOU3BO/IHBIE AJIEMEHTAPHBIX (QYHKIIUH.
Hcnonb30BaTh T€OMETPUYECKHNA U (PU3UUECKUIN CMBICI IIPOU3BOTHOM /ISl peILICHHs 3a1a4.

MHo:xecTBa M JIOTHKA

CB00OHO OnIEpUPOBATH MOHATHSIMH: MHOXKECTBO, ONEpAIK HaJ MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN arlmapar JAjs OMHCAHMs peajbHBIX MPOLECCOB U SBICHUIA,
IIPH PEIICHUH 33]a4 U3 IPYTUX y4eOHBIX MIPEIMETOB.

CB00OHO OMEpPHPOBATH MOHATUAMU: ONpEACICHUE, TEOpeMa, YpaBHEHHE-CIIeICTBIE, CBOMCTBO Mare-
MaTHUYeCKOro 00BEKTa, TI0KAa3aTeIbCTBO, PABHOCUIILHBIC YPAaBHEHUSI M HEPABEHCTBA.

11 xkiace
I'II/IC.]'[il M BBIYUCJ/ICHUA

CBoOOAHO OmEepHUpOBaTh MOHATHAMU: HATYpaIbHOE U I1EJ0€ YKMCIIO, MHOYKECTBA HATypaIbHBIX U IICJIBIX
YyHuCell; UCTO0JIb30BaTh NMpU3HaKku AeauMocTu uenbix uncen, HOJ u HOK narypanbHbIX umcen mis pe-
LIEHUS 3a/1a4, IPUMEHSTh aropuT™ EBKiua.

CB0oOOAHO OMEpUPOBATh MOHATHEM OCTATKa MO0 MOJYJIIO; 3alMChIBATh HATYPAIbHBIC YUCIIA B PA3TUIHBIX
IMO3UIIMOHHBIX CHCTEMAaX CUMCIICHHS.

CB0OOAHO OMEpUpPOBATh MOHATHAMHU: KOMIUICKCHOE YMCIO M MHOXECTBO KOMIUJICKCHBIX YHCEIN, Tpe/-
CTaBJISITh KOMIUICKCHBIC YHCJIA B AJITeOpandecKOl U TPUTOHOMETPUUYECKON (Dopme, BBITIOJHATH apudMe-
TUYECKHUE OINEepalii ¢ HUIMH U N300pa)kaTb HA KOOPAMHATHOMN IJIOCKOCTH.

YpaBHeHNSI 1 HEPABEHCTBA

CB000HO OTNEpUPOBATH MOHATHIMH: HPPAMOHAIBHBIE, TOKa3aTeIbHbIE U JIoTapu(pMUIecKre HepaBeH-
CTBA; HAXOJUTb UX PEIICHHUS C TOMOIIbIO PABHOCUIIbHBIX IIEPEXO/IOB.

Ocy1ecTBiATh 0TOOP KOPHEN IPU PEIIEHUH TPUTOHOMETPHUECKOTO YPaBHEHHUS.

CB00OHO omepupoBaTh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; IMPHUMEHATh HEOOXOIMMBbIE
(bopMyIIbI U1l pelIeHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB.

CB00OHO OTMEPUPOBATh MOHATHSAMH: CUCTEMA M COBOKYITHOCTh YPaBHEHUN M HEPABEHCTB; PABHOCHIIb-
HbIE CUCTEMBl U CUCTEMBI-CIIEJICTBUS; HAXOJUTh PEIICHUs CUCTEMBbl U COBOKYITHOCTEN pallMOHAIbHbIX,
UppaloHAIbHBIX, IOKA3aTEIbHbBIX U JIOTapU(MUUECKUX YPAaBHEHUN U HEPABEHCTB.

Pemrate panmoHanbHbIe, UppaMOHATIBHBIE, TOKA3aTeNbHBIC, TOTapU(MUIECKHAE U TPUTOHOMETPHUIECKUE
YPaBHEHUS U HEPABEHCTBA, COAECPKAIINE MOIYJIA U TapaMeTPBhI.

[TpumensTh rpaduyeckre MeTo bl AJIsl pellleHUs] ypaBHEHUI U HEpaBEHCTB, a TaKXKe 3a7ay ¢ mapameT-
pamu.

MonenupoBaTh peajlbHble CUTYAIlH Ha SI3bIKE ajareOphl, COCTABIATh BBIPAXKEHUS, YpaBHEHUs, HEPABEH-
CTBa U MX CHUCTEMBI 110 YCJIOBHUIO 3aJ]a4l, UCCIIEI0BATh TOCTPOCHHBIE MOJIEIH C UCIIOJIB30BAHUEM alllla-
parta anreOpbl, HHTEPIPETUPOBATH MOJYUECHHBIH pe3ysbTar.

DOyHKIUH U TPadUKH

Crpouth rpadMKu KOMIO3UIUN (GYHKUIUH ¢ TOMOIIBIO 3JIEMEHTApPHOTO UCCIIEIOBaHMS U CBOMCTB KOM-
MO3UIMHU JABYX (QYHKIHH.

Crpouts reomeTpuyeckue o0pas3bl ypaBHEHUN U HEPABEHCTB Ha KOOPJIMHATHOM MIIOCKOCTH.

CB000OIHO OnEepUpOBaTh MOHATHAMU: TPpapUKU TPUTOHOMETPUUYECKUX (PYHKIIUH.

[TpuMeHATh PYHKIMH U1 MOJCIUPOBAHMS U UCCIIEIOBaHUS PEATbHBIX POIIECCOB.

Hagana MmaTeMaTH4eCKOro aHAJIN3a

Hcnonb30BaTh MpOM3BOIHYIO IS HCCIeT0BaHUs (DYHKIIUM HA MOHOTOHHOCTB M 3KCTPEMYMBI.
Haxoauts HanOosnblee 1 HauMeHbIIee 3HaYeHUsI QYHKIIMN HETIPEPHIBHOM Ha OTpE3Ke.

Hcnonb30BaTh NpOU3BOIHYIO IS HAXOXKJIEHUS! HAWIYUILEro pelieHrs B IPUKIAJHBIX, B TOM YHCIIE CO-
LUAJIbHO-)KOHOMMUECKUX, 3ajadax, /Uil ONpEeAETIeHHUs CKOPOCTH U YCKOPEHHMs Ipolecca, 3aJaHHOIO
¢bopmyoit unu rpaduxom.

CB00OIHO omepupoBaTh MOHATHSAMH: MepBOOOpa3Hasi, ONpeneiaEHHbIH HUHTErpaji; HaXOAUTh MEepBO0O-
pa3Hble AJIeMEHTAapHBIX PYHKIMHA U BBIUMCIIATH UHTErpai 1no ¢popmyne Hetorona—Jleitonuma.
HaxoauTe niomanu miockux Guryp u o0bEMbI Te ¢ TOMOIIbIO HHTErpaa.

Nwmetr mpejcraBiieHne 0 MaTeMaTHYeCKOM MOJEIMPOBAHUM Ha NpuMepe cocTaBieHHs nuddepeHiu-
aNbHBIX YPABHEHMIA.



e Pemath IMPUKJIAAHBIC 3ada4d, B TOM YHCJIC COHUAJIBHO-3KOHOMHYECKOTO U (1)I/ISI/I‘ICCKOFO XapakTepa,
Cpe€acTBaMu MaTEMATHUYCCKOI'0 aHaJIn3a.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO 'TOJAM OBYYEHMUA)

10 kaacce
Yucna v BbIYMCICHUA

Panmonanbhele unciia. OObIKHOBEHHBIE M AECATUYHBIE IPOOH, MPOLIEHTHI, OECKOHEUHBIE IEPHUOANYECKHUE
npobu. [Ipumenenue apodeli U MPOIECHTOB IS PEIICHUS IPUKIIATHBIX 3a7a4 U3 PA3IMYHBIX OTpaciieil 3HaHUH 1
peanbHOM KU3HU.

JlelicTBUTENbHBIC YKCTa. PainoHambHbIE M UppalMOHATBHBIE Yicia. ApupMETHYECKHE ONEPaIluy C ACH-
CTBUTEJIBbHBIMU 4HucIaMH. MoJyib AEHCTBUTEIBHOIO YMCIA U €ro cBoicTBa. [IpuOMMKkEHHBIE BBIYMCICHMS,
IIpaBWJ1a OKPYIJIEHUS, IPUKUJIKA U OLIEHKA PE3yJbTaTa BIYMCICHUH.

Crenenp ¢ 1enbIM nokasarenieM. bunom Hetorona. Mcnonbs3oBanue moaxoasiie (GopMbl 3alUcH JICi-
CTBUTEJIbHBIX YHMCEN JIs1 pELIEHMs] IPAKTUYECKUX 3a/1a4 U [TPEICTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATYpaIbHOM CTETICHH U €T0 CBOMCTRA.

CreneHsp ¢ palMOHaJIbHBIM IIOKA3aTENIEM U €€ CBOWCTBA; CTENEHb C JEHCTBUTEIbHBIM [10KA3aTEIEM.

Jlorapudm uucna. Colicta jorapudma. JlecaTuuHble U HaTypajbHbIE JOrapH(pMBbI.

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

YpaBHeHUs M HEPaBEHCTBA

ToxnecTBa U TOXJIECTBEHHbIE NpeoOpa3oBaHUs. Y paBHEHHE, KOPEHb ypaBHEHMs. PaBHOCHIIbHBIE ypaB-
HEHHUs U ypaBHEHUs-CIeACTBUA. HepaBeHCTBO, pellieHne HEpaBEeHCTBA.

OcCHOBHbBIE METO/Ibl PELICHHsI LENbIX U JIPOOHO-PALlMOHAIBHBIX YPaBHEHUH W HEpaBEHCTB. MHOTOUJIECHBI
OT OJIHOW MepeMEeHHOM. JleJleHne MHOTro4JIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy. MHorodwieHsl ¢ 1e-
asIMU K03 unmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHUN, COACPIKAIINX CTEICHH U KOPHH.

WppanuonansHeie ypaBHeHUs. OCHOBHbBIE METOABI PELICHHS UPPALIMOHAIBHBIX YPABHEHU.

ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHbIX YPABHEHUH .

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS JIOTapU(PMUIESCKUX YPaBHEHHIM.

OcHoBHbIE TpUroHoMmerpudeckue Gopmyiel. [IpeobpazoBaHrue TPUrOHOMETPUYECKHUX BbIpakeHuil. Pemre-
HUE TPUTOHOMETPUYECKUX YPaBHEHUH.

Pemenue cucreM JMHENHBIX ypaBHEHUI. MaTpuia cuctemsl JTUHENHBIX ypaBHEHUI. Onpenennrens mart-
pHUIBI 2X2, €ro TeOMETPUUECKUN CMBICT M CBOMCTBA; BHIYMCICHUE €0 3HAUYEHHUS, IPUMEHEHUE ONpeAeTuTeNs
JUIS PELIEHUS] CUCTEMBI JINHEWHBIX YPaBHEHUN. PelleHne NpukiaaHbIX 3aJad ¢ MOMOLIbI0 CUCTEMBI JIMHEHHBIX
ypaBHeHui. MccenenoBanye NoCTpOCHHOW MOJENH € ITOMOIIBIO MAaTPHI] ¥ OIIPEAEIIUTENCH.

IlocTpoeHne MaTeMaTHYECKUX MOJEIEH pPEaJbHOM CHUTyallMM C IOMOILIBIO YPaBHEHUN M HEPABEHCTB.
[IpumeHeHne ypaBHEHUIN M HEPABEHCTB K PEIICHHI0O MaTEMaTHUECKUX 3a7ad U 3a/1ad U3 pa3IuyHbIX oOsacTeit
HAyKH U pEaJIbHOM JKU3HMU.

DyHKIUH U TPa@UKH

@OyHKIMA, criocoObl 3a1anus QyHKIuU. B3aumuo obpatabie GpyHkiun. Komnoszunus ¢ynkuuit. I'paduk
GyHKIMHU. DileMeHTapHble IpeoOpa3oBaHus rpa@uKOB (GYHKIIHM.

OO6nacth onpesneneHns U MHOKECTBO 3HaUeHUH pyHkimu. Hynu ¢ynkuuu. [IpoMexyTku 3HaKONOCTOSH-
ctBa. UétHble U HeuéTHble pyHkuuu. [lepnoauueckue pynkuun. [IpomMexxyTku MOHOTOHHOCTH QPyHKIMU. Mak-
CUMYMBbI 1 MUHUMYMBI (yHKIIMU. Hanbosbiee 1 HauMeHblee 3Ha4eHus1 YHKIIMU Ha IPOMEKYTKE.

Jluneitnast, kBagpatuyHas U JpOOHO-TMHEWHAs QYHKIHMH. DJIEMEHTapHOE HCCIEI0BaHUE U MOCTPOECHUE
UX rpauKoB.

CrenenHas GyHKIIMS C HATypaJIbHBIM U LI€JbIM Moka3areneM. E€ cBolicTBa u rpaduk. CoiicTBa U rpaduk
KOpHS N-0ii CTeTeH! KaK (YHKIUU 0OpaTHOM CTENEeHU C HaTypalbHbIM MOKa3aTeNIEM.

[TokazarenbHass u norapudmuyeckas (yHKIUHU, UX CBoWcTBa M rpaduku. Mcmnonb3oBanue rpaduxos
(GyHKUIMN 1715 pelieHus] ypaBHEHHH.

Tpuronomerpuueckasi OKpy>KHOCTb, ONpEEICHHE TPUTOHOMETPUIECKUX (PYHKIIUI YUCIOBOTO apryMeH-
Ta.

@DyHKIIMOHANBHBIE 3aBUCUMOCTH B peajIbHBIX Mpolieccax U sBIeHUsX. I'paduku peanbHbIX 3aBUCHUMOCTEH.



Hayana maTteMaTH4ecKoro aHajimsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/laHUsl TOCIEAOBATENBHOCTEH. MeETol MaTeMaTUYecKOW WHIYKITHH.
MOHOTOHHBIE W OTpPaHUYEHHBIE IOCIEN0BATEIBHOCTU. VCTOpHS BO3ZHMKHOBEHHS MAaTEMaTHYECKOIO AHAIN3a
KaK aHaJIn3a 6ECKOHEUHO MaJIbIX.

Apudmernueckas U reomerpudeckas nmporpeccuu. beckoneuHo yObIBarolasi reoMeTpuyecKkas nporpec-
cust. Cymma OecKOHEYHO yObIBarolieil reoMeTpuyeckon nporpeccuu. JIMHEHHBIH U 3KCIIOHEHITUAIBHBIA POCT.
Uucno e. @opmyna Ca0XHBIX MPOLEHTOB. MCronb30BaHNE MPOTrpeccCUu Ul pEeLICHUs] pPEeabHBIX 3a7ad Ipu-
KJIQJHOT'O XapakTepa.

HenpeprsiBHble GyHKIMM W MX cBOMcTBA. Touku paspeiBa. AcMMOTOTHI rpadukoB QyHkiuii. CBolicTBa
(GyHKIMH HENpephIBHBIX HAa OTpe3ke. MeToa MHTEPBAJIOB IS pelleHusl HepaBeHCTB. [IprMeneHne cBOMCTB He-
MIPEPBIBHBIX (QYHKIIMH [T pEIIeHUs 3a/1a4.

[TepBas u BTOpas nmpousBoaHbie GQyHKIMK. OnpeneneHne, TeOMETPUIECKUN U (PU3UIECKHUI CMBICIT TPOU3-
BOJIHOM. YpaBHEHHE KacaTeIbHOU K TpaduKy yHKIUH.

[TpousBoaHbIe 3neMeHTapHbIX (QyHKIUNA. [Ipon3BoIHAS CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3HIIUU
GyHKIHA.

MHoxkecTBa M JIOTHKA

MHoOkecTBO, ornepaluyu HajJ MHOXECTBaMU U UX cBoWcTBa. [uarpammbl Dinepa—Benna. [Ipumenenue
TEOPETUKO-MHOXKECTBEHHOI'O allfapara Jyisi OIMCAaHUS PEAJbHBIX MPOLECCOB U SIBICHUMN, IPU PEIICHUU 3a/iad
U3 IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHUYECKOI'0 00BEKTa, CIEACTBUE, TOKA3aTEIbCTBO, PABHOCUIIb-
HbIE YPaBHEHHS.

11 knacc

Yuciia 1 BbIYUCICHUSA

Hatypanbnsle u nensie uncina. [Ipumenenune npusHakos aenumoctu nensix yncen, HOJ nu HOK, ocrat-
KOB 10 MOAYJIO, alropuTMa EBKiuaa s peleHus 3a1ad B [eJIbIX YUCax.

KommiekcHble uucna. Anredpanyeckas U TpUrOHOMeTpudeckas (GopMbl 3alIMCH KOMILJIEKCHOT'O YHUCIIA.
Apudmerndeckre ornepannuu ¢ KOMIUIEKCHBIMH 4yrciaMu. M300pakeHre KOMIUIEKCHBIX YMCeNl Ha KOOPIHMHAT-
HOM 1uiockocTH. Popmyna Myaspa. KopHu N-0if CTeNeHN M3 KOMIUIEKCHOTO 4ucia. IIpuMeHeHne koMIuiekc-
HBIX YUCEl IS peIIeHus ((U3MUeCKNX U TeOMETPUIECKUX 3a/1ad.

YpaBHeHNsI 1 HEPABEHCTBA

Cucrema M COBOKYNHOCTh YpaBHEHHI M HepaBeHCTB. PaBHOCWIIbHBIE CHCTEMBbI U CHUCTEMbI-CIEICTBHUS.
PaBHOCHIIbHBIEC HEPABEHCTBA.

OT60p KOpHEHN TPUTOHOMETPUYECKUX YPAaBHEHUN C MOMOIIbI0 TPUTOHOMETPUUYECKON OKpYy»KHOCTU. Pe-
LICHUE TPUTOHOMETPUUECKUX HEPABEHCTB.

OCHOBHBIE METO/bI PELIEHUS TOKA3aTENbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELIEHUSI CUCTEM M COBOKYMHOCTEH pallMOHAIBHBIX, UPPALlMOHAIBHBIX, T0KA3aTEb-
HBIX U JIOrapu(PpMHUUECKUX YpaBHEHUH.

VYpaBHEHHs1, HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

IIpuMeHeHne ypaBHEHM, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3aJad U 3a7a4 U3 pasiny-
HBIX 0o0JacTel HayKH U peabHOM KU3HU, HHTEPIPETALUs OJyYEeHHBIX PE3yIbTaTOB.

DYyHKUMH U TPAaPUKHU

I'paduk xommozunuu GpyHkuuid. I'eomerprueckue o0pas3bl ypaBHEHUH M HEPABEHCTB HAa KOOPAWHATHOU
IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBONCTBA U rpaUKH.

I'paduueckue MeTOBI pelIeHus] ypaBHEHHM U HEepaBeHCTB. I'paguueckue METObl pelIeHus 3a1ad ¢ Ma-
pameTrpamu.

Hcnonb3oBanue rpadukoB GyHKIUN JUIS MCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEN, KOTOPbIE BO3HUKA-
10T IIPU PEIIeHUH 3ajja4d U3 IPYTUX Y4eOHBIX MPEIMETOB U PEaIbHOM JKHU3HHU.

Hayana maTeMaTH4eCKOro aHaJu3a

[IpumeHeHne npOU3BOJHON K MCCIIEeIOBaHUIO (YHKIMH HA MOHOTOHHOCTh M 3KCTpeMyMbl. Haxoxnenue
HauOOJIBIIETr0 U HAMMEHBIIIETO 3HAYCHUH HEMPEPbIBHON (PYHKIIUN HA OTPE3KE.

[IpuMeHeHne MPOU3BOAHON ISl HAXOXKACHUS HAWIYYIIErO0 PEHIeHUs B IPHUKJIAJHBIX 3a7a4ax, s ompe-
JIeTICHHUsI CKOPOCTH M YCKOPEHHMS ITpoliecca, 3alaHHOro (opMyJIon Hin TpagukoM.



[TepBooOpasHasi, OCHOBHOE CBOMCTBO NepBooOpa3HbiX. [lepBooOpa3Hbie anemeHTapHbIX QyHKIMHA. [1pa-
BHUJIa HAXOXKICHUA HGpBOOGpaI}HBIX.
Huterpan. ['eomerpudeckuii cMpIca HHTETpana. BeruuciaeHue omnpenenéHHoro MHTErpaia mo gopmyne

Herorona—JleitOHuAa.

ITpumMeHeHMe UHTErpaia i HaXOKASHUS TUIOIAAEH TIOCKUX GUryp U 00BEMOB T€OMETPUUECKUX TEll.
[Tpumeps! pemenuit quddepeHnnanbHbIX ypaBHeHH. MaTeMaTH4ecKoe MOACTUPOBAHUE PEaTIbHBIX MPO-
LIECCOB C ITOMOIIBIO JU(PPEpEeHIINATBHBIX YPaBHEHUH.

TEMATHYECKOE IVIAHUPOBAHUE YYEBHOI'O KYPCA
(II0 TOIAM OBYYEHUS$I)

10 kaacc (140 yacoB)

Ha3Banmue pa3nena OcHoBHoOe coaep:kaHHMe pa3jeJia OcHoBHbIE BH/BbI JAeATEIbLHOCTH 00y4a-
(KoIMYeCcTBO Ya- (TembI) HOLIHUXCH
COB)
MHoOXkecTBO Jiei- MHoxecTBO, omnepauuu Haj MHOXe- | Mcmoab30BaTh TEOPETUKO-MHOKECTBEHHBIH
CTBUTEJIbHBIX YMCEJI. | CTBAMU U MX CBOMCTBa. Jluarpammbl | anmapar i OMMCAHMS X0/a PELIeHMs MaTe-
Muorounensl. Pauu- | Oitnepa—BenHa. [lpumMeHeHne Teo- | MATUYECKUX 3a]1ay, a TAK)XKE peabHbIX MPO-
OHAJIbHBIE ypaBHE- PETHUKO-MHOXECTBEHHOI'O  ammapaTa | [IECCOB U SIBJICHUM.
HUS U HEPABEHCTBA. | JUIS peLEHUs 3a/1au. OnepupoBaTh NOHATHAMU: PALIUOHAIBHOE
Cucremsl muHelHbIX | Panionansubie uyncia. OOBIKHOBEH- | YMCIO, OECKOHEUYHAs MepruoanydecKas 1poosb,
ypaBHEHUH HBIE U JECSITUYHBIEC TPOOU, IPOLIEHTHI, | IPOLIEHTHI; UPPALMOHAIBHOE U JEHCTBUTEINb-
(28 u) OCCKOHEUYHBIC TIEPUOANYECKUE APOOHU. | HOC YUCIIO; MOYJIb ACUCTBHTEIHLHOTO YUCIIA;
[Ipumenenue ApodOell U MPOIEHTOB | MCMOJIb30BATH 3TU MOHATHUS IIPU MIPOBEICHUU
JUISL pEIIEHUs IPUKIIAIHBIX 3a/1au. paccyX/IeHUN U J0Ka3aTeIbCTB, IPUMEHATh
JeiictButenpHble yncna. ParuoHanb- | IpoOU U MPOLEHTHI Il pEIICHUs TPUKIAI-
Hble UM MppalMOHAIbHBIE YHUCIA. | HBIX 33Ja4 U3 pa3jIN4HbIX OTpaciel 3HaHU! U
ApudmeTnueckue omepanuu ¢ JAeil- | pealibHOM KU3HH.
CTBUTEJIbHBIMU  uyuciaMu. Monayns | Menonb3oBath npulinkEHHbIE BBIYUCICHUS,
JIEMCTBUTENILHOTO YHMCIIA U €r0 CBOM- | IpaBuia OKPYIJEHUs, NPUKUAKY U OLICHKY
ctBa. [IpubnuxEHHBIE BBIYUCIEHUS, | PE3yJIbTaTa BBIYMCICHUH.
npaBuja OKpyrjeHus, npukujaka U | [IpumeHsiTb pa3nuuHble METOABI PpELIEHUs
OLICHKA pe3yJIbTaTa BBIYUCICHUH. palMoOHaJIbHBIX U JPOOHO-PALMOHAIBHBIX
OCHOBHBIE METO/IbI PELLICHHUS LIENbIX U | YPAaBHEHUM; a TakK€ METOJ WHTEPBAJIOB IS
JIpOOHO-PALIMOHAIBHBIX YPaBHEHHUI U | pellIeHUs HEPABEHCTB.
HEpaBEHCTB. MHOroujeHsl OT 0AHOW | OnepupoBaTh NOHATHAMM: MHOTOWIEH OT
nepeMeHHoM. JleleHne MHOrowieHa | OJHOM MepeMEHHON, ero KOpHU; MPUMEHSATh
Ha MHOTOWIEH C OCTaTKOM. Teopema | JeJIeHne MHOTO4YJI€Ha Ha MHOTOUJIEH C OCTaT-
be3y. Muorowiens! ¢ nensiMu kod(- | kom, Teopemy besy u Teopemy Buera st pe-
durmentamu. Teopema Buera. LIEHUS 3a/1a4.
Pemenne cucrem nuHenHbIX ypaBHe- | OnepupoBaTh MOHATHAMM: CUCTEMA JIMHEH-
HUW. MaTpuia cucTemMbl JTUHEHHBIX HbIX ypaBHEHWI, MaTpula, ONpPeaeIuTelb
ypaBHeHUU. Onpenenurenb MaTpUIbl | MAaTPHUIIBL.
2X2, ero reoMeTpU4YECKU CMBICI U Hcnonb3oBaTh CBOWMCTBA ONpENEINTENS 2X2
CBOICTBa; BHIYMCIIEHUE €0 3HAUEHHUS; | /Ul BBIYMCIICHUS €ro 3HAYeHHUs, NPUMEHATH
IIPUMEHEHHUE ONPEACTUTENS 11 pe- ONpPEIETUTENH JIJISl PEIIEHUs CUCTEMBI JIMHEH-
IIEHUSI CUCTEMBI INHEWHBIX YpaBHE- | HBIX yPAaBHCHHIM.
HUi. Pemenne npukiagHbIX 3a/1ay C MoaeanpoBaTh peanbHble CUTyaIUU C T10-
MTOMOUIBIO CUCTEMBI IMHEMHBIX YpaB- | MOIIBIO CHCTEMbI JINHEHHBIX YPAaBHEHUN, M C-
HEHUU €J1e10BaTh IIOCTPOEHHBIE MOJIETH C TOMOIIBIO
MaTpHIl U ONpEAEeIUTENEH, HHTEPIPEeTHPO-
BaTh MOJTYYEHHBIN pe3ynbTar
Oyukuuu u rpadpu- | OyHKIMSA, criocoOsl 3a1anus GyHKIUH.| OnepupoBaTh MOHATUAMU: (PYHKIINS, CIIOCO-
ku. CTeneHHas B3aumnuo obpatHbie dyHkiun. Kommo-| Ol 3a1anus QyHKIIUU; B3aHMHO OOpaTHBIE




GYHKIHS C TIETTBIM

sunus GyHknuid. ['paduk hyHKImm.

GyHKIMH, KOMIO3UIUS G YHKIUHA, TpaduK

II0Ka3aTeleM DneMeHTapHbIe TPeoOpa3oBaHus rpa- | GyHKUINHU, 00JACTh ONpPEeIeHUS 1 MHOKECTBO
(12 9) (bUKOB PYHKITUH. 3Ha4YCHUHN PYHKITUHU, HYIU QYHKIIHH, IIPOMeE-
OO6nacTp onpeneneHuss © MHOKECTBO | )KYTKH 3HAKOIIOCTOSIHCTBA; JINHEIHAS, KBajpa-
3HadueHni pyHkiuu. Hynu GyHknuu. | TH4HAs), IpoOHO-JIMHEHHAS M CTeTICHHAs (yHK-
[TpoMeXyTKH 3HAKOIIOCTOSIHCTBA. U,
Yéruble 1 HeuéTHbIe QyHKUUU. [lepy- | BBINOIHATHL 31€MeHTapHbIe NIPeoOpa3oBaHUs
onuueckue GyHkuuu. [IpomexxyTku rpaduKoB (PyHKITHIA.
MOHOTOHHOCTH (PyHKIIMHU. MakcuMy- | 3HATh M YMeTh J0Ka3bIBATh YETHOCTh UJIH
MBI U MUHUMYMBI () yHKITHH. HEYETHOCTH (PYHKIMH, TEPUOTUIHOCTD (PyHK-
HauOosnpiiee 1 HauMeHblllee 3HaYeHUE | [IUHM, HAXOAUTh [IPOMEKYTKH MOHOTOHHOCTH
(GYyHKIMU Ha TPOMEKYTKE. (byHKINU, MAKCUMYMbI I MUHUMYMBI (DyHK-
JluneliHas, KBaJgpaTU4Has M JIpOOHO-| UM, HauOoJIbIlIee U HAUMEHbLIEe 3HaUEHUE
TUHEWHAas QyHKOUH. DIeMeHTapHoe| (PYHKIHUU HA TIPOMEKYTKE.
UCCIIIOBAaHUE U IIOCTpoeHHEe Ipadu-| PopmMyaupoBaTh U WLIIOCTPHPOBATH rpa-
KOB 3TUX (DYHKITHA. (pryeckHu cBONCTBA JIMHEWHOW, KBAaJApAaTHY-
CreneHb C meNbIM TOKaszaresneM. bu- | HOM, IpoOHO-TMHEHHON U CTENEHHON QyHK-
HOoM HproTOHA. LAH.
CrenenHas (pyHKIMS ¢ HAaTypajabHbIM | BbhIpaskaTh ¢opmyJaMu 3aBUCUMOCTH MEX-
U LenbIM nokasareneM. E€ CBOMCTBA | 1y BEIMYMHAMM.
u rpaduk 3HaTh onpeiesieHNe M CBOMCTBA CTEIECHU C
[EJIBIM TTOKa3aTesIeM; MOIXOISIIYI0 (hopMy
3aIlUCH JHCTBUTENBHBIX YMCEN [Tl PeILCHUS
NPAaKTUYECKHX 33/1a4 U PEACTABICHUS JTaH-
HBIX
Apudmernieckuit Apudmerndeckuil KopeHb Harypaib- | POpMYyJIHPOBATH, 3aNIUCHIBATH B CHMBOJIH-

KOpEHb N-0H cTere-
Hu. MppanyroHans-
HbIE YPaBHEHHS

HOU CTETICHH U €r0 CBOMCTBA.
[IpeoOpa3zoBanusi YUCIOBBIX BBIpaXKe-
HUI, COJIEpKAIUX CTCIICHU U KOPHHU.

yeckoil ¢opmMe UM HCMNOJb30BaTh CBOWMCTBA
KOpHSL N-0M cTeneHu s IpeoOpazoBaHUs
BBIPKEHUM.

(18 u) Uppaunonansupie ypaBHenus. Oc- | HaxoquTh pemeHust uppalvoHaIbHBIX ypaB-
HOBHBIE METOJBI PEIICHHUS UPPALMO- | HEHUH C MOMOLIbI0 PaBHOCHUIIBHBIX NIEPEXOI0B
HaJIbHBIX YpaBHEHMH. PaBHOCMIIbHBIE | MM OCYLIECTBIISAS IPOBEPKY KOPHEH.
MEepexo/ibl B PelieHuH uppanuoHanb- | CTpouTs rpaduk QyHKIHMKM KOpHA N-OH CTe-
HBIX YpaBHEHUH. MIEHU KaK oOpaTHOW 1y (QYHKIUU CTENEHU C
CaoiicTBa U rpaduk KOpHs N-0if CTe- | HaTypalbHBIM MOKa3aTeIeM
NeHu Kak (yHKUIMU OOpaTHOM crere-
HU C HATypaJbHBIM MOKAa3aTeJIeM

[TokazarenbHas CremneHb ¢ panoHaJIbHBIM IOKa3aTe- | @OpMyJIMpPOBaTh OMNpeaeeHHe CTENeHH C

¢byukmusa.  [lokasa- | 1em u e€ cBolicTBa. palMOHANIBHBIM ITOKAa3aTEIEM.

TEJIbHBIE YPAaBHECHHUS

(10 1)

[ToxazarenbHast (yHKIUSA, €€ CBOM-
cTBa W rpa¢uk. Mcnons3zoBaHue rpa-
¢uka GyHKUUM IS PEIICHUs] ypaB-
HEHMUI.

[TokazaTenbHbie ypaBHeHUA. OCHOB-
HbIE METOJbl PELICHUS I0Ka3aTellb-
HBIX YpaBHEHUHN

BoImonHATe mpeoOpa3oBaHUs YHCIOBBIX BBI-
paXeHu#, coAepXkalluX CTEINEeHH C paluo-
HaJIBbHBIM ITOKA3aTCJICEM.

Hcnonb3oBars nugpossie pecypesl IS 110-
cTpoeHusi rpaduka MoKa3aTeIbHON (PYHKIIUU
Y U3Y4YEeHUS €€ CBOMCTB.

HaXO)]]/ITI) PCIICHUA ITOKAa3aTCIIbHbBIX ypaB-
HEHMI

Jlorapudmuueckas
¢bynkus. Jlorapudg-
MHUYECKHE YpaBHE-
HUS

(18 9)

Jlorapudm uncna. CoiicTBa jgorapud-
Ma. JlecATHYHbIE U HATypaJIbHBIC JIOTa-
pudmsl. [IpeobpazoBaHne BeIpaKeHHH,
COJIep KALINX JIOTapU(MBI.
Jlorapudmuueckas pyHkus, €€ CBOM-
cTBa u rpaduk. Mcnonap3zoBanue rpa-
¢buka QyHKIUYU AJIS pELIeHHs ypaBHe-
HUI.

JlaBaThb omnpeesieHue jorapupma yucna; je-
CATUYHOIO U HaTypajbHOro jJorapudma. Ue-
M0J1b30BaTh CBOMCTBA JIOrapu(pMOB JJIsl TIpe-
00pa3oBaHus JTorapu(pMUUECKUX BBIPAKESHUH.
Crpouts rpadux jgorapudmMuyeckoit pyHk-
IIUM KaK 0OpaTHOM K MMoKa3aTeNbHOU U UC-
M0JIb30BATh CBOMCTBA JIOrapuPMHUUECKON
(GYHKIMU 17151 pelieHus 3a1au.




Jlorapudpmuueckue ypaBaenus. Oc-
HOBHBIE METOJIBI peIIeHus Jorapud-
MHUYECKHX YpaBHEHUH. PaBHOCHIIb-
HBIE TIEPEXO/Ibl B PELLICHUHU JIOTapH -
MUYECKUX YPaBHEHUH.

Haxoautp  pemieHuss  JorapupmMuUUecKHX
YPaBHEHUH C TIOMOILBIO PAaBHOCWJIBHBIX IEpe-
XOJI0B MJIM OCYLIECTBJISS TPOBEPKY KOPHEN

Tpuronomerpuueckue
BBIPQXEHUSI U ypaB-
HEHHUS

CuHyc, KOCUHYC, TAHT'€HC U KOTaH-
T'eHC YHCIIOBOTO apryMeHTa. ApKcH-
HYC, QpKKOCHHYC ¥ apKTaHI'€HC YHC-
JIOBOTO apryMEHTA.
Tpuronomerpuyeckas OKpyKHOCTb,
OTpeieIeHue TPUTOHOMETPHUYECKUX
(GyHKIMI YUCIOBOTO apryMeHTa.
OCHOBHBIE TPUTOHOMETPUYECKHE
dbopmyisl. [IpeobpazoBanue Tpuro-
HOMETPHUYECKUX BbIpakeHuM. Pemie-
HUE TPUTOHOMETPUYECKUX YPaBHEHUN

JlaBaTh onpeaeeHusi CHHyca, KOCUHYcCAa,
TaHTe€HCa U KOTaHT€HCA YUCIIOBOTO apryMeH-
Ta; a TAK)Ke apKCUHYCa, apKKOCHHYCA U apK-
TaHTeHCca YHca.

IIpuMeHSITH OCHOBHBIE TPUTOHOMETPUUECKUE
dbopMyIbl 11 IPeoOpa3oBaHUs TPUTOHOMET-
PUYECKHX BBIPAXKCHHI.

I[IpumeHsaTh (HOPMYIBI TPUTOHOMETPHUH ISt
pellIeHUs] OCHOBHBIX THUIIOB TPUTOHOMETpHUYE-
CKMX ypaBHEHUU

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a-
JIlaHUs MOCJe10BaTeNbHOCTEN. MeTo
MaTeMaTU4eCKO MHAYKIHU. MOHO-
TOHHBIE U OIPAHUYEHHBIE MOCIIEA0Ba-
TenpHOCTH. VMicTopust aHanm3a 6ecko-
HEYHO MAJIbIX.

Apudmernueckass 1 reoMeTpuyecKas
MIPOTPECCHH.

beckoHneuHo yObIBaroIias IreoMeTpu-
yeckas mporpeccus. Cymma Oecko-
HEYHO YOBIBAIOMIEH T€OMETPUYECKOMH
nporpeccuu. JINHEWHBIN U SKCIIOHEH-
HHAAIBHBIN pocT. Yucno e.

dopmyiia CIIOKHBIX NPOUEHTOB. Hc-
MIOJIb30BAHUE IIPOTPECCUM IS Pellle-
HUSA pealbHbIX 3a]ad MPUKIATHOTO
Xapaxkrepa

OnepupoBarb NOHATHAMM: I10CIIEI0BATEINb-
HOCTb, CIOCOOBI 3aJlaHMsl IOCJIE0BaTEIbHO-
CTEi; MOHOTOHHBIE U OrPAaHUYEHHBIE IOCIIE-
JIOBaTEJIbHOCTH; HMCCJAeJ0BATh I10CIE/10Ba-
TEIbHOCTM HAa MOHOTOHHOCTb U OIpaHUYEH-
HOCTb.

[Tonyuats npeacraBieHue 00 OCHOBHBIX HJie-
AX aHaIM3a OECKOHEYHO MaJbIX.

JlaBaTb omnpenejeHue apuGMETHUECKOW WU
reoOMEeTPHUECKON IPOTPeCcCuu.

Jloka3pIBaTh CBOWMCTBA apU(METUUECKOH U
reOMETPUUECKON MPOrpeccur, HaXoIUTh CyM-
My UYIEHOB NPOTPECCHUHU, & TAKKE CyMMY dJie-
HOB OECKOHEYHO YObIBaromeid reoMerpuye-
CKOM MPOTPECCUMN.

Hcnonb3oBaTh NpOrpeccuu A pELICHUs
3aJja4d MPUKJIAHOTO XapaKTep.

IIpumensiTe QopMyiny CIOXKHBIX MPOLEHTOB
JUIsl pEIICHNUs 3a]1a4 U3 pEaJIbHON MPAKTUKH

(22 v)
IlocnenoBarenbHOCTH
U IIPOTPECCUU

(10 9)

HenpepsiBHble
¢yakuu.  Ipous-
BOJHAA

(20 9)

HenpepbiBHbIE (YHKIUU U UX CBOM-
ctBa. Touka paspbiBa. ACHUMITOTHI
rpa¢pukoB  Qynkuuii.  CBoiicTBa
(GYHKIMI HENpepbIBHBIX Ha OTpE3KE.
MeTton uHTEpBaNOB I PELIEHUS He-
paBeHcTB. [IprumeHeHne CBOWCTB He-
HOPEPHIBHBIX (YHKUUN A perieHus
3az1a4.

ITepBast u BTOpas MPOU3BOIHBIE
byakuun. Onpeaenenne, reOMeTpH-
4eCKUN U (PU3HUECKUI CMBICI TPOU3-
BOJIHOW. YpaBHEHHE KacaTeIbHOU K
rpaduKy QyHKIUH.

[Tpon3BoIHBIE AIEMEHTAPHBIX PYHK-
uui. [IponsBogHas CyMMBsl, IPOU3BE-
JIEHUS], YACTHOI'O U KOMIIO3ULIMH

byHKIHMA

OnepupoBaTh NOHATHAMHU: QYHKIHS HETIpe-
pBIBHAs Ha OTpE3Ke, TOUKa pa3pbiBa (PyHKIINH,
acuMIToTa rpaduka QyHKIHH.

IIpumeHsiTH CBONCTBAa HEMPEPHIBHBIX (DYHK-
LUH 1715 peLIeHMs 3a1a4.

OnepupoBaTh NOHATHSAMU: [IEpPBasi U BTOpast
NpOU3BOJIHBIE (DYHKIMM; TMOHUMATH (hu3nye-
CKMI M TE€OMETPUYECKHUN CMBICI IPOU3BOJI-
HO; 3aIIMCBIBaTh yPaBHEHUE KacATEIbHOM.
BbiuncassTe Ipou3BOJHBIE CYMMBI, IIPOU3BE-
JI€HHS, YaCTHOTO M CIO0XKHON (PYHKIUH.
H3yyars  OpoM3BOAHBIE  BJIEMEHTAPHBIX
byHKINH.

Hcnonb3oBath reoMeTpuyeckuil U Qusnde-
CKMH CMBICII ITPOU3BOJHON JUISl pELICHUS 3a-
Jaq




[ToBTOpenue, 006006-
[ICHUE, CUCTEMAaTH-
3arus 3HaHUH (2 1)

OCHOBHBIE TTOHATHS Kypca anreOpsl U
HayvajJ MaTremaTtudeckoro amammsa 10
Kiacca, o00OIIeHue U CHCTEeMaTH3a-

IIpuMeHSITH OCHOBHBIE TMOHATUS Kypca aj-
reOpbl ¥ HaYaa MaTeMaTUIECKOTO aHaIHM3a JIJIst
pelIeHus 3a7a4 U3 peabHOM KU3HU U IPYTUX

U 3HAHUN

IOKOJIBHBIX MIPEAMCTOB

11 xaacc (140 yacoB)

Ha3Banue pa3nena

OcHOBHOE coJiep:kaHHe pa3aesia

OcHOBHbBIE BHAbI /1eSITEJILHOCTH 00y4alo-

(koiM4ecTBO  4Ya- | (TeMbl) mmxcs
COB)
HccnenoBanue [Tpumenenne npousBogHON K Hcciae- | CTpoUTh rpaguk KOMIO3MLIUU (PYHKIHHA ¢ 1MOo-

GyHKIMA € TOMO-
LIbI0 IPOU3BOIHOM
(24 9)

JOBaHUIO (YHKIMA HAa MOHOTOH-
HOCTb U 3KCTpeMyMbl. HaxoxxneHue
HauOOoJIbIIEr0 ¥ HAMMEHBILIEro 3Ha-
YEeHUs HENpephIBHON (QYHKIMH Ha
OTpE3KE.

[IpuMeHeHne  TPOU3BOAHOW  JIA
HaXO0XACHHUS HaWIy4IlIero pelIeHus
B INPUKJIAJHBIX 3aJadax, s OIpe-
JICJICHUs CKOPOCTHM M YCKOpPEHUs
npoiiecca, 3alaHHOTro (OPMYIIOH HITH
rpadgukoMm.

Komnosunus ¢ynkuuid. ['eomerpu-
gyeckue oOpas3bl ypaBHEHHH M Hepa-
BEHCTB Ha KOOPJAMHATHOM INIOCKOCTH

MOIIBIO  3JIEMEHTapPHOIO
CBOWCTB KOMIIO3ULIUH.
CtpouTthb reomeTpuyeckue o0pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJUHATHON TUIOCKOCTH.
Hcnoab3oBaTh NPOM3BOAHYIO IUIS HCCIENOBa-
HUs QYHKIIMA HA MOHOTOHHOCTH U 9KCTPEMYMBI;
HAXOAUTH HauOoJblllee M HaWMEHbIIEe 3Haye-
HUs QYHKITMH HETIPEPHIBHOM Ha OTPE3KE;
Ctrpouth rpaduku (QyHKIMA HA OCHOBAHHH
POBEEHHOTO UCCIICIOBAHUS.

Hcnonab3oBaTh MPOU3BOAHYIO JUISI HAXOXKICHUS
HAWIYYIIETO PENICHUS B TPHUKIATHBIX, B TOM
YHClie COLMAbHO-9KOHOMHUYECKHUX, 3a7auax, JJIs
OTpesIeNICHUs] CKOPOCTH U YCKOPEHHS Tpoliecca,
3aJ1aHHOTO (POPMYIION MITH TPAPUKOM.
IMMosyuyaTs mpeacraBjieHHe O TPUMCHECHUU
POU3BOTHOMN B Pa3IMYHBIX OTPACIIAX 3HAHUI

HCCIICIOBaAHUA n

[TepBooOpaznass u
UHTETrpal
(12 9)

[TepBooOpazHasi, OCHOBHOE CBOMCTBO
nepBooOpasHbix.  [lepBooOpas3Hbie
ayeMeHTapHbIX QyHKIui. [lpaBuma
HaXO0XXJICHUS IEPBOOOPA3HBIX.
Nurerpan. ['eomerpruyeckuii CMbICIT
uHTerpana. Beluncnenue omnpene-
NEHHOTO WHTErpaja 1o QopMmye
Herotona-JleitOnuna.

[IpuMeHeHne nHTErpasia sk Haxox-
JIeHUs TUTOIAaAed MIIOCKUX (puryp u
00BEMOB reOMETPUUECKUX TEJl.
[Tpumeps! pemenuit quddepeHnm-
AIbHBIX YPABHEHMI.

OnepupoBaTh NOHATUSIMM: TIEPBOOOPA3HAS U
ornpeeneHHblit uHTEerpan. Haxoaursb nepBooo-
pa3HbIe 3JIEMEHTAPHBIX QYHKIMM U BBIYUCIIATH
uHTerpain no gopmyine Herorona — JleitOnuma.
Haxoauthb miomany miockux Guryp u o0bEMbI
T€J C IIOMOLIBIO OIIPENEIEHHOTO UHTErpaa.
3HAKOMMTBCSA C MATEMAaTUYECKUM MOJIEJINPOBa-
HUEM Ha npumepe JuddepeHHaIbHbIX ypaBHe-
HHIA.

IHosryyaTs npeiacTaBieHHE O 3HAYEHUM BBEJE-
HUS TOHSATHSI MHTErpajla B pa3BUTUM MaTeMaTH-
KU

I'paduxu Tpurono-
METPUYECKUX PYHK-
uui. Tpuronomerpu-
YEeCKHe HEpaBEHCTBA
(16 1)

Tpuronomerpuueckne (GyHKIMH, UX
CBOMCTBaA U IrpaUKH.

OT0op KOpHEH TpUTOHOMETpUYE-
CKHX YPaBHEHUH C MMOMOUIbIO TPUTO-
HOMETPUYECKONW OKPYKHOCTH.
Pemenune TpuroHomeTpuyecKux He-
pPaBEHCTB

Hcnouab3oBarh nH(ppoBLIe pecypesl U1 110-
CTpOEHUS TpaKOB TPUTOHOMETPUUECKHUX
(YHKIMU ¥ U3YYEHUS UX CBOMCTB.

Pemiate TpUTOHOMETPUYECKHE YpPAaBHEHHS W
OCYILIECTBIISATH OTOOpP KOPHEW C MOMOIIBIO TpH-
TOHOMETPUYECKON OKPYKHOCTH.

Ipumensitb  (GopMynbl TPUTOHOMETPUU TS
peuIeHusT OCHOBHBIX THUIIOB TPUTOHOMETpHYE-
CKHMX HEPaBEHCTB.

Hcnoab3oBath nM(ppoBbIe pecypcesl I 10-
CTPOEHUS M UCCIIeAOBAaHUS rpauKOB GYHKIUI

HppanroHanbHEIE,
[OKa3aTeIbHbIE U JIO-
rapudmMuyecKkue Hepa-

OcCHOBHEBIE MCTOJbl PCUICHUA ITIOKa-
3aTENIbHBIX U JIOTAPUPMHUUECKUX HE-
PaBEHCTB.

IIpuMeHsITH CBOKCTBA NOKA3aTEIIBHOW M JIOTa-
pupmuueckod (QYHKIMH K pELIIeHHI0 IO0Ka3a-
TEJbHBIX U JOrapu(MUYECKUX HEPABEHCTB.




BEHCTB (24 1)

OcHOBHbIE METOJABI pEUICHHUs Huppa-
[MOHAJILHBIX HEPABEHCTB.
I'pacduyueckue mMeToabl pemieHus up-
palMOHANBHBIX, ITOKA3aTEIbHBIX W
norapu(MUUECKUX ypaBHEHUI U He-
PaBEHCTB

O0ocHOBATH PaBHOCHIIBHOCTh MIEPEXOJIOB.
PemaTh vppanuoHaibHble HEPAaBEHCTBA.
Hcnoan3oBarh Tpaduyueckre METOAbI U CBOM-
CTBa BXOJJAIIMWX B YPAaBHCHHUC HJIM HCPABCHCTBO
GyHKIUH 1715 petieHus 3a1a4u

KommniiekcHrlie uncia
(10 v)

KomrekcHeie uncia. Anrebpande-
CKasi M1 TPUTOHOMETpHUecKast (hOpMbI
3aMMCH KOMIUIEKCHOTO YHCJIA.
ApudmeTrnueckue omnepanuu ¢ KOM-
TUIEKCHBIMH YHCIIAMHU.

N300paxkeHne KOMIUIEKCHBIX YHUCE
Ha KOOPJMHATHOM IIJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oii cre-
MIEHHU U3 KOMIUIEKCHOTO YHCIIa.
[IpumeHeHHe KOMIUIEKCHBIX YHUCE
JUIs peuieHus (U3MYEeCKUX U reo-
METPUYECKUX 3a/1a4

OnepupoBaTb NOHATHUSIMHU: KOMIUIEKCHOE YHC-
JI0 ¥ MHOKECTBO KOMITJIEKCHBIX YHCEII.
IIpencraBasaTh KOMIUICKCHBIE YKCTIa B anreOpa-
WYECKOHN U TpUroHoMmeTpuueckoi popme. Bbi-
MOJIHATH apU(YMETHICCKUE OTIEPALUU C HIMH.
H300paxkarh KOMIUJICKCHBIE YHCIIA HA KOOPIHU-
HaTHOM IUIOCKOCTH.

IMpumensTe popmyry Myaspa u moiaydaTthb
MpEeACTaBICHUE O KOPHSX N-0l CTENEHU U3 KOM-
IUIEKCHOTO YKCIa. SHAKOMHUTBCS C TIPUMEpamMu
MPUMEHEHUS KOMIUIEKCHBIX YMCEI JUIs PeIIeHUs
TCOMETPHUYCECKUX M (PH3UICCKHX 3a7a4

Harypanbnslie u ne-
NS 1 (W]
(10 v)

HarypanbHble u niensie guca.
[IpuMeHeHne mpU3HAKOB JEIMMOCTU
uensix yucen, HOJ u HOK, ocrat-
KOB 10 MOAYJI0, airoput™Ma EBKIiH-
Jla JUIsl PEeIICHUs 3314 B LIEJIBIX YHC-
nax

OnepupoBaTb NOHATUAMM: HaTypaJbHOE U Iie-
JI0€ YHUCII0, MHOXKECTBO HATypaJIbHBIX YUCE].
Hcnonb3oBaTh NPU3HAKH JI€IMMOCTH LIEIBIX
yuces; ocratku o moxynto; HOJl u HOK Haty-
paJIbHBIX YHMCENl; aNroput™ EBkiunaa i pene-
HUS 3a/1a4.

3anucbIBaTh HATypaibHbIC YKCIA B PA3IUYHbIX
NO3MLMOHHBIX CUCTEMaX CUUCICHHSI

Cucremsl paimo-
HaJIbHBIX, UPPAIHO-
HaJIbHEIX ITOKa3a-
TEIBHBIX U JIOTa-
pudMHuYeCKUX ypaB-
HEHUH

(12 )

Cucrema ¥ COBOKYIIHOCTh YpaBHEHHI.

PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEICTBUSL.

OCHOBHBIE METO/IbI PELIEHUS CUCTEM
Y COBOKYITHOCTEW pallMOHAIbHBIX,
HpPPALMOHATIbHBIX, IOKA3aTENbHBIX U
Jorapu(MHUUECKUX YpaBHEHUH.
[IpumeneHne ypaBHEHUH, CUCTEM H
HEPaBEHCTB K PEIICHUI0O MaTeMaTH-
YECKUX 3a7a4 M 3a/1a4 U3 pa3InuHbIX
oOyacTell HAyKH U peaJbHOU KU3HHU,
WHTEpIpeTalus TMOIYyYEeHHbIX pe-
3yJbTaTOB

OnepupoBarb NOHATHSMHU: CUCTEMA U COBO-
KYTHOCTb YPaBHEHUI U HEPABEHCTB; PELICHUE
CUCTEMBI WJIH COBOKYITHOCTH; PABHOCWJIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBHS.

Haxoaurth pemeHns CUCTEM U COBOKYITHOCTEMN
LEJIBIX PallMOHAIbHBIX, NPPALMOHAIIBHBIX, [IOKa-
3aTeIbHBIX U JJOTapU(PMHUUECKUX YpaBHEHUH U
HEPABEHCTB.

IIpMeHATh CUCTEMBI YPABHEHUN K PELICHUIO
TEKCTOBBIX 33/1a4 U3 pa3In4YHbIX o0IacTel 3Ha-
HUW U pEIbHON KU3HHU; HHTEPIPETHPOBATH
[IOJIYYECHHBIE PEILICHMUS.

Hcnonb3oBath UPpPOBEIE pecypChl

3agaum c mapamer-
pamu

PanmonaneHble, MppanoOHaIbHbIE,
MoKa3aTeNbHbIC, JOTapu(PMUUECKHE

Bbi6upats crioco0 perieHns paluoHanbHbIX,
HppalMOHANIbHBIX, IOKA3aTeNbHBIX, JIOrapupMu-

(16 1) Y TPUTOHOMETPUYECKUE YPABHEHHUS, | YECKUX U TPUTOHOMETPUUECKUX YPABHEHUM U
HEpPABEHCTBA M CUCTEMBI C IMAPAMET- | HEPABEHCTB, COJAEPKAIUX MOAYJIU U IMaAPAMETPBI
pamu. IIpumensiTh rpaduyueckue W aHAIUTUYECKHE
[TocTpoeHue u vccnenoBaHre MaTe- | METOJIbI ISl PEIICHHUS] YPABHEHUN U HEPABEHCTB
MaTHUYECKHX MOJIETICH pealbHBIX CU- | C MapaMeTpamMH, a TaKKe HccienoBaHue (yHK-
Tyallil C TOMOIIbIO YPABHEHUM, CH- | [IMH METOJaMH MaTEMAaTHUYECKOIO aHAJIN3A.

CTEM ypaBHEHHI U HEPABEHCTB C Ma- | CTPOMTH M HCCIeI0BATH MAaTEMATUYECKUE MO-
paMmeTpamu JIETIM peAIbHBIX CUTyallid ¢ MOMOIIBI ypaBHE-
HHI, HEPABEHCTB U CUCTEM C IapaMeTpaMu
[ToBTOpenne, 0000- | OCHOBHBIE TIOHSATHS U METONBI Kyp- | MoaeaupoBaTh peabHbIE CUTYallMH Ha SI3bIKE
HIEHHe, CHUCTEMAaTH- | ca, O0OOIIeHHe M CHCTEeMaTH3allus | anreOpbl, COCTABJSTDH BHIPAKEHUS, ypaBHEHUS,

3auust 3HaHui (16 )

3HAHUH

HEPaBEHCTBA U MX CHCTEMBI IO YCIOBHIO 3a]1a4H,
HCCIe10BATH TOCTPOCHHbBIE MOJIENHN C UCIIONb-
30BaHUEM annapara anreOphl.




[pumensith GyHKIUU U1 MOJCIHUPOBAHUS U
HCCIIE0BAHUS PEATIbHBIX MPOIECCOB.

Pemathb npukiagHbie 3a7a4d, B TOM YHCIIE CO-
[IUATHHO-D)KOHOMUYECKOTO U (PU3MUECKOTO Xa-
pakTepa, CpelICTBaMu aJireOpbl U MaTeMaTHue-
CKOT'0 aHaJIn3a




