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INOACHUTEJIBHASA 3AIIMCKA
HEJU U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havama MaTeMaTHYECKOro aHallM3a» SBISIETCS OAHMM U3 HaumOosee 3HauYMMBbIX B
porpamMme cTapiield HIKOJIbI, TOCKOJbKY, C OHONH CTOPOHBI, OH OOeCcleynBaeT HHCTPYMEHTAJIbHYI0 0a3y It
U3YUYCHHS BCEX €CTECTBEHHOHAYYHBIX KYPCOB, a C APYrod CTOPOHBI, (POPMUPYET JOrHuecKoe U abCTpaKkTHOE
MBIIIJICHUE YYalluXcs Ha ypOBHE, HEOOXOJUMOM JUIi OCBOSHMS MH(POPMATHUKU, OOIIECTBO3HAHUS, UCTOPHUH,
CIIOBECHOCTM M APYI'MX AMCUMIUIMH. B paMkax JaHHOro Kypca ydauiuecsh OBJIaJ€BalOT YHUBEPCAJIbHBIM
A3bIKOM COBPEMEHHON HayKH, KoTopasi (GOpMYJIHpPYET CBOU TOCTHKEHHUS B MaTeMaTUYECKOM (popme.

Kypc anreOpsl 1 Hauan MaTeMaTU4eCKOr0 aHalM3a 3aKJaJblBA€T OCHOBY JUISl YCHELIHOI'O OBJIAJECHUS
3aKoHaMu (QU3UKH, XUMHH, OHOJOTMHU, TOHMMAaHHMS OCHOBHBIX TEHJACHIMHA pPAa3BUTHS DSKOHOMHUKU U
OOIIECTBEHHOM JKU3HHU, TII03BOJSIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO MCIIOJIb30BATh UX JJI JaJbHEHUILEro oOpa3oBaHus U B IIOBCEIHEBHON KU3HU. B ToXe
BpeMs OBJIaJIeHHME A0OCTPAKTHBIMU M JIOTMUECKH CTPOTMMHU KOHCTPYKLUMAMM anreOppl U MaTeMaTU4ECKOr o
aHalM3a pa3BUBAE€T YyMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTBH, JIOKa3bIBAaTh
YIBEPXKACHUS C TIOMOIIbI0 HWHAYKUUMH M pacCyXJaTb JEAYKTUBHO, HCIOJb30BaTh 0000IIEHHE U
KOHKPEeTH3allHI0, abCTparupoBaHue U aHAJIOTHIO0, HOpPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBILIICHHE.

B xone m3ydenus kypca «Anredpa M Hayajga MaTeMaTHYECKOI'O aHajIM3a» ydalldecs MOJIy4aroT HOBBIN
OIBIT PEIIEHUs MPUKIAIHBIX 3a7ad, CaMOCTOSTEILHOIO MOCTPOEHUS MAaTEMAaTHYECKHX MOJENIeH peasbHbIX
CUTyallul, HWHTEpIpeTaluy IOJIy4YEHHbIX pEIIeHUN, 3HAKOMSTCS C IpUMEpaMu  MaTeMaTU4YeCKUX
3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U MCKYCCTBE, C BBIJAIOLIMMMCSI MATEMAaTUYECKUMH OTKPBITUAMU U UX
aBTOpPaMH.

Kypc obnagaer 3HauMTENbHBIM BOCHUTATEIbHBIM MOTEHIMAIOM, KOTOPBIA peanu3yeTcs Kak depes
yueOHbII MaTepual, CrocoOCTBYIONMNA (OPMUPOBAHUIO HAYYHOIO MHUPOBO33PEHUS, TaK U 4yepe3 crneuupuky
yu4eOHOU J1eATeIbHOCTH, TPeOyroled NpOAOIKUTEIbHON KOHLEHTPALUM BHUMAHUS, CaMOCTOSTENIbHOCTH,
AKKYpPaTHOCTH U OTBETCTBEHHOCTH 3a MOJIy4E€HHBIN pe3ysbTar.

B ocHoBe MeToauku 00ydeHus anredpe M HayalaM MaTeMaTUYECKOrO aHalHu3a JIOKUT JAeATeIbHOCTHBIN
HOPUHIHI 00yYeHHUS.

B ctpykType Kypca «Anrebpa M Hadajga MaTEMaTHYECKOrO aHAIM3a» MOXKHO BBIICIUTH CIEAYIOIIUE
cofiep)KaTelbHO-MeToAnYeckue JuHuM: «Yucna u BeluuciaeHUus», «OyHKUUU U rpaduku», «YpaBHEHUS U
HepaBeHCTBa», «Hauama MaTemaTtmdeckoro asammsza», «MHokecTBa M JIorMKa». Bce oOCHOBHBIE
COoZIepKaTEIbHO-METOANYECKHUE JIMHUU U3Yy4YaloTCcid Ha MPOTSDKEHUHW ABYX JIeT OOy4YeHHsl B cTapiieill LIKoJe,
€CTECTBEHHO JOMOJHSS IpYyr JApyra M IOCTENEHHO HACHIAsCh HOBBIMM T€MaMU M pasjesnaMu. MoxXHO ¢
YBEPEHHOCTbIO CKa3aTh, YTO JAHHBIH KypC SBISIETCS WMHTErPaTHMBHBIM, IIOCKOJIBKY OOBEIMHSAET B cebde
cofiepyKaHUE HECKOJIbKUX MaTEMaTHUECKUX AUCLHUILIMH, TAKUX KaK airedpa, TPUTOHOMETPH S, MAaTEMaTUYECKUI
aHaJIN3, TEOpUsl MHOXKECTB, MaTeMaTH4ecKas Jiornka u np. Ilo mepe Toro, kak ydamumecs OBJIaJ€BalOT BCE
Oosiee MMPOKUM MaTeMaTUYECKMM amlapaToM, y HUX IMOCIEI0BATEIbHO (POPMUPYETCS U COBEPLICHCTBYETCS
YMEHHME CTPOUTH MAaTEMaTHYECKYI0 MOZEIb PEAJbHOM CHUTyallud, NPUMEHSATh 3HAHUS, IOJIyYEHHBIE IIpU
U3YYEHUHU Kypca, JUld PELIEHUS CaMOCTOSITENbHO C(HOPMYIMpPOBAaHHOM MaTeMaTH4ECKOW 3ajaud, a 3aTeM
WHTEPIPETUPOBATh CBOM OTBET.

ConepkatenbHo-MeToAUYECKast JUHUA «Yucnaa v BBIYMCIEHUS» 3aBepliaeT (OPMUPOBAHHUE HaBBIKOB
UCIIOJIb30BaHU IeHCTBUTENBHBIX YK Cell, KOTOpOe OblJIO HaYaTo B OCHOBHOI 1IKoJie. B crapireii mkosne ocoboe
BHUMaHHME yJjensercs (OPMUPOBAHMIO HABBIKOB pAIMOHAJBHBIX BBIUMCIEHUH, BKIIOYAIOIUX B cels
UCIIOJIb30BAaHUE Pa3IMYHbIX (OPM 3aluCH 4HuClla, YMEHHE JelaTh NPUKUIKY, BBIIOIHATH MNPHOIMKEHHBIE
BBIUMCIICHUS, OLICHMBATh 4YMCIJIOBBIE BBIpAKEHHs, pabOTaTh C MaTeMaTUYECKUMHU KOHCTaHTaMHU. 3HAKOMbIE
yyallMMCsi MHOXKECTBA HATypajbHBIX, LEJbIX, pAalMOHAJbHBIX U JEWCTBUTENbHBIX YHCEN JOIMOJHSAIOTCS
MHOKE€CTBOM KOMILJIEKCHBIX YHCeNl. B KaXIOM M3 3THX MHOXECTB PacCMaTpPHUBAIOTCS CBOWCTBEHHbBIE €MY
crier(puUecKue 3a1a4M U Ollepalyiu: IeJIeHUe Halleslo, OIepHPOBAHNE OCTATKAMH HAa MHOXKECTBE LIEJIBIX YHCET,
ocoOble CBOWCTBA pallMOHANBHBIX M HWPPAllMOHAIBHBIX 4YHCEN; apu(pMEeTHUYEeCKHe OIepalud, a TaKKe
U3BJICUEHUE KOpPHSA HATypaJbHOM CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX 4ucesl.  bmaromaps
MOCJIEIOBATEIbHOMY PpAaCUIMPEHUI0 Kpyra HCIOJIBb3YEeMBIX YHMCET M 3HAKOMCTBY C BO3MOXKHOCTSIMH HX
OPUMEHEHUS NI pelIeHMs] Pa3iMyHBbIX 3a7a4 (OpMHUpYeTCs MpeICTaBiICHUE O €IUHCTBE MaTEMaTHKH Kak
HaykKl U €€ poiaM B IOCTPOGHMM MOJENeH peaJbHOro MHpa; IIMPOKO HCHOJb3YIOTCS 0000lIeHHe HU
KOHKPETU3aLHMSL.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCs HA NMPOTSHKEHUM BCEro oOydyeHHUs B CTapllell ILKoJe,
MIOCKOJIbKY B Ka)KJ10M paszeiie [IporpaMMbl IpeqycCMOTPEHO pellieHHe COOTBETCTBYIOIIMX 3a1a4. B pe3ynbraTe



ydalyecs: OBJIaJeBal0T Pa3INYHbIMU METOJAMH PELICHUs PallMOHAJIBHBIX, UPPALIMOHAJbHBIX, TIOKa3aTENIbHbIX,
Jorapu(pMUYECKUX U TPUTOHOMETPUYECKHX YpaBHEHUH, HEpPAaBEHCTB U CHUCTEM, a TaKXKe 3a/ad, COoAepiKallux
napameTpsl. [lonmydyeHHble yMEHHs IIMPOKO HCIOJb3YIOTCA IPU HCCIENO0BAaHMM (YHKIMHA C IOMOIIBIO
IPOU3BOAHOM, IpPU PEUICHUM MNPHUKIAJAHBIX 3a/ad M 3a/Jad Ha HAXOXKJIEHHE HauOONbIIMX M HAMMEHbIIUX
3HaueHuil QyHkuuu. JlaHHasg conepikareibHasl JUHUS BKJIOYaeT B cebs Takke (opMupoBaHHE YMEHHM
BBIMOJHATh  pacy€Thl 1O  QopMmyiaMm, @peoOpa3oBaHUs  pallMOHAIbHBIX,  HPPALMOHANBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHHM, a TakKe BBIPAKCHUH, COAEpXKALMX CTeNeHu U jorapudmsl. braromaps
U3YyUYCHHIO anredpanyecKkoro Marepuana IpPOUCXOMUT JajibHeilllee pa3BUTHE aAJITOPUTMHUYECKOr0 U
a0CTPaKTHOrO MBILIUICHUS Yy4alluxcs, (GOPMUPYIOTCS HaBBIKM JEIYKTUBHBIX pacCyXaeHui, paboTel C
CHUMBOJILHBIMU (hOpMaMu, MpEACTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeniaraeT 3p¢GeKTUBHbIE HHCTPYMEHTHI JUIs pelleHus MPaKTUYECKUX U €CTeCTBEHHOHAaYUHbIX 3a/1a4,
HaTJISAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxxatenpHO-MeToquuecKass JUHUS «DYyHKIMU W TpapuKH» TECHO IMepervieTaeTcss ¢ JPYrHMHU
JUHUSIMH Kypca, IOCKOJIbKY B KAaKOM-TO CMBICIIE 3aJa€T MOCIEA0BaTEIbHOCTh U3yUEHUsl MaTepuaia. M3yuenue
CTENEHHOM, TOKa3aTeIbHOM, JIorapu(hMUIECKOM U TPUTOHOMETPUYECKUX (PYHKIIMHA, UX CBOWCTB M IpadUKOB,
UCMOJb30BaHuEe (DYHKIUN 111 pelieHus 3a4ad U3 APYrUxX y4eOHBIX MPEAMETOB U peajbHOW KU3HHU TECHO
CBSI3aHO KaK ¢ MaTeMaTHYeCKUM aHaJIM30M, TaK U C PelIeHHeM ypaBHEHUH U HepaBeHCTB. [Ipu 3Tom Gosblioe
BHUMaHME yJensercs (GOPMHUPOBAHUIO YMEHHs BbIpakaThb (hopMyJaMM 3aBUCHUMOCTH MEXIY Ppa3IMYHBIMU
BEIMYMHAMU, UCCIIEA0BATh MOJy4YeHHbIE (PYHKLIHUU, CTPOUTh UX Ipaduku. Martepuan 3ToH copepkKaTelbHOoM
JVHMM HalleJIeH Ha Pa3BUTHE YMEHUH M HABBIKOB, MIO3BOJIAIOIIMX BhIPAXKaTh 3aBUCUMOCTU MEXKY BEJIMYMHAMMU
B pa3M4yHON (opMe: aHAIUTUYECKOH, rpaduueckoil u cioBecHol. Ero usyuenue cnocoOCTBYET pa3BUTHIO
QITOPUTMHYECKOr0 MBIIUIEHUS, CIOCOOHOCTH K 0000IEHHIO ¥ KOHKPETH3alUH, UCTI0JIb30BaHUIO aHATIOTUH.

ConepxatenbHas nuHuA «Havana MaTemMaTH4ecKOro aHaiau3a)» I03BOJSAET CYLIECTBEHHO pacCIIMPHUTh
KpYyr Kak MaTE€MAaTUYECKUX, TaK U MPHUKIAJHBIX 3a/ay, JOCTYNHBIX IIKOJIbHUKAM, TaK KAK Y HUX IOSBISAETCS
BO3MOYKHOCTb CTPOUTH I'papUKH CIOKHBIX (PYHKLUH, ONpenensiTh X HauOOJbIINEe U HaUMEHbIINE 3HAYEHHUS,
BBIYUCIAITE TUIOmAAN (uryp u o0OBEMBI TeJ, HAXOAWTh CKOPOCTH M YCKOpEeHHs mporeccoB. JlanHas
cojiepKaTesbHas JIMHHUS OTKPHIBAET HOBbIE BO3MOYKHOCTHM IOCTPOEHHUS MAaTEMaTHUYECKHUX MOJENEH peabHbIX
CUTyalu#, IO3BOJSIET HAXOAUTh HAWIydllee pELIeHHWEe B MPUKIAAHBIX, B TOM UHCIE COLHUAJIbHO-
HSKOHOMUYECKHX, 3aJadax. 3HAaKOMCTBO C OCHOBAMHM MaTE€MaTH4YECKOrO aHajih3a CHOCOOCTBYET Ppa3BUTHIO
abcTpakTHOro, (POPMaTBbHO-JIOTMYECKOr0 U KPEaTUBHOIO MBIIIJICHUS, (POPMUPOBAHUIO YMEHHH pacro3HaBaTh
IPOSIBJICHHUS] 3aKOHOB MaTEeMaTHKH B HayKe, TEXHHKE M MCKYCCTBE. YuallMecs Yy3HAIOT O BBIJAIOIIUXCS
pe3ysibTaTax, MOJyYEeHHBIX B X0J/1€ Pa3BUTHS MAaTEMAaTUKU KaK HaAyKH, U 00 UX aBTOpax.

ConepkatenbHo-MeToAUYeCKast JTUHUS «MHOXeECTBa W JIOTMKa» BKIIOYAaeT B ce0s AJIEMEHThl TCOpUU
MHOKECTB M MaTeMaTH4YECKON JIOTUKH. TeopeTHKO-MHOXECTBEHHbIE IIPEICTaBICHMSI IPOHU3BIBAIOT BECH KYPC
MIKOJIBHOM MAaTEeMaTUKW W TpejaraloT Haulojee YHHBEpPCAJIBHBIA S3BIK, OOBEIUHSIOMMUN BCE pa3eibl
MaTEMaTUKH U €€ MPUIJIOKEHUN, OHU CBS3BIBAIOT pa3Hble MAaTEMATUUYECKUE NUCLMILIMHBI U UX MPHIIOKEHUS B
ennHoe neinoe. I103ToMy BaKHO JaTh BO3MOKHOCTb IIKOJBHUKY ITOHMMATh TEOPETUKO-MHOKECTBEHHBIN A3BIK
COBPEMEHHON MAaTEMaTUKH U HUCIOJIb30BaTh €r0 JJIs BBIPAXKEHUS CBOUX MBICIEH. JIpyruM Ba)XHBIM NIPU3HAKOM
MaTeMaTHKH Kak HAayKd CcJeqyeT IpHU3HATh CBOICTBEHHYIO €l CTporoct OOOCHOBaHUIl M cledoBaHUE
oIpeieNI€HHBIM NIpaBUIaM MTOCTPOEHHUS J10Ka3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTAMHM MAaTEMaTHUYECKOM JIOIMKHU
CIOCOOCTBYET Pa3BUTHIO JOTMYECKOI'O MBIIUIEHHUS YyYallMXCs, TO3BOJISIET UM CTPOMTH CBOM PACCyKIEHHUS Ha
OCHOBE JIOTUYECKUX MTPaBuJl, (OPMUPYET HABBIKM KPUTUUECKOT O MBIIIIJICHUS.

B kypce «Anrebpa M Hayajga MaTeMaTHYECKOI'O aHAJIM3a» NPHCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOIO
MOJICTUPOBAHUS, KOTOpbIE€ IIPU3BAHBI CIIOCOOCTBOBaTh (HOPMUPOBAHMIO HABBIKOB IIOCTPOEHHS MOojeleit
peasbHBIX CUTYaIlUil, MCCIEAOBAaHUS ATUX MOJENEH C TMOMOLIbI0 ammapaTta anredpbl U MaTEeMaTH4eCKOro
aHa/IM3a, UHTEPIpETalllyd MOJYYEHHBIX pe3yslbTaToB. Takue 3aJaHusl BIUIETEHbl B KaXKIbli W3 pa3/ielioB
[Tporpammel, MOCKOJIBKY BECh MaTepuaj Kypca MIUPOKO UCHOJb3YETCs JUIsl pellieHus MPUKIaaAHbIX 3ana4. [Ipu
pELIEHNH peaJbHbIX MPAaKTHUECKUX 3a/ay yyalluecs pPa3BUBAIOT HAOII0JATEIbHOCTh, YMEHHE HaXOJIUTh
3aKOHOMEPHOCTH, abCTparupoBaThcs, UCIOIb30BATh AHAJIOTHIO, 0000IIaTh M KOHKPETH3HPOBATH MPOOJIEMY.
JearenbHOCTh 10 ()OPMHUPOBAHMIO HABBIKOB PEIICHUS MPUKJIAJHBIX 337a4 OpraHu3yeTcs B Mpolecce U3y4eHus
BCEX TeM Kypca «AnreOpa n Hayana MaTeMaTHYECKOI0 aHAIIN3a.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE
CornmacHo yuyeOHOMy miaHy B 10 —11 xkmaccax wm3ydyaercss y4eOHbIH Kypc «AuredOpa W Hadvana
MaTEeMaTUYECKOIro aHaJIM3a», KOTOPBIN BKJIIOYAET B ce0s CIEAYIOIIME OCHOBHBIE pa3/ienbl coaepxanus: «Hucna



Y BBIYMCIICHUS», «Y PaBHEHUS U HepaBeHCTBay, «DyHKIUM 1 rpadukny, «Havyama MaTeMaTH4eCKOro aHAIM3ay,
«MHOXECTBa H JIOTUKAY.

B YueOHoM muiaHe Ha M3ydeHHE YriayOJEHHOrO Kypca anreOpbl M Hadal MaTeMaTHYECKOTrO aHajn3a B
10—11 xyaccax oTBOAMTCS HE MEHEe 4 yueOHBIX 9acOB B HEJIENIO B TEUCHUE KAX/I0T0 Toja 00y4eHus , BCEro 3a
JBa roga o0yueHuss — He MeHee 280 yuyeOHbIX 4acoB.

IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA VYYEBHOI'O IIPEJIMETA <«AJITEBPA U
HAYAJIA MATEMATHYECKOTI'O AHAJIN3A»

OcBoenue yuebHOro mpenmera «Anredpa ¥ Hadana MaTeMaTHYeCKOro aHallM3a» JOJDKHO 00eCreunBaTh
JOCTH)KEHHE Ha YpOBHE CpEOHEero oO0MIero oOpa3oBaHUsS CIEAYIOMIMX JIMYHOCTHBIX, METAlpEIMETHBIX U
MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIIHTATOB:

JUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC pe3ybTaThl OCBOCHHUS MPOTrPaMMBI yd4eOHOTo peaMera «MaTemMaTHKay XapaKTepU3yrTCs:

I'pakpafHckKoe BOCOUTAHUE:

c(OPMHPOBAHHOCTBIO TPAKIAHCKON MO3HUIIMH O0YYaIOIIErocsi Kak aKTUBHOI'O M OTBETCTBEHHOI'O 4JIEHA
POCCHUIICKOTO OOIIECTBA, MPEICTABIEHUEM O MAaTEeMATHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS Pa3IMIHBIX
CTPYKTYp, SBJICHHH, WpOUEAYyp TpaKJaHCKOro oOmectBa (BBIOOPBI, ONPOCBI W TMp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIMALHBIMH MHCTUTYTaMU B COOTBETCTBHH C X QYHKIUSIMH U Ha3HAYCHHEM.

IlaTproTHYEeCKOE BOCIIMTAHUE:

c(OpPMHUPOBAHHOCTHIO POCCUNCKON TPaKTAHCKON MAECHTUYHOCTH, YBAKCHHS K MIPOLJIOMY U HACTOSIILIEMY
POCCUMCKOM MaTEMAaTHUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSIM POCCUHUCKUX MATEMaTUKOB U
POCCUHCKON MaTeMaTUYECKOW IIKOJbI, K MCIOJb30BAHUIO 3TUX JOCTUKEHUN B APYrMX HAyKax, TEXHOJOTHUAX,
chepax SKOHOMUKH.

JlyXOBHO-HpPaBCTBEHHOE BOCIUTAHME.

OCO3HAaHMEM JYXOBHBIX IIGHHOCTEH pOCCHICKOro Hapona; CHOPMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUSA, ATUYECKOrO IMOBEACHUS, CBSI3AHHOTO C IMPAKTUYECKUM MPUMEHEHHEM JAOCTHXKEHUW HAyKu U
JeSITeTPHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOWIMUBOTO OYyAYIIIEro.

OCTETHUECKOC BOCIUTAHHE:

ACTETUYECKIUM OTHOIIEHHEM K MHUPY, BKIIOYAsl SCTETUKY MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH, 00HEKTOB,
3ajJlad, PpEIIEHUM, pacCyKJIeHUW; BOCHPUUMYUBOCTHI0 K MATEMAaTHUUYECKHWM acleKTaM pa3JIMYHbIX BHIOB
HCKYCCTBA.

dusnyeckoe BOCIUTAaHUE:

cOpPMHUPOBAHHOCTHIO yMEHHUS TPUMEHITh MAaTeMAaTHUYECKHUE 3HAaHWUA B WHTEpecax 3J0pOBOTO U
Oe3omacHOro oOpasza J>KHW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (3I0pOBOE IHTAHHE,
cOamaHCHpPOBAaHHBIA PEKUM 3aHITUH W OTAbIXa, peryisipHas Qusnueckass aKTHBHOCTB); (U3UIECKOTO
COBEPUICHCTBOBAHMS IIPH 3aHIATUSAX CIIOPTUBHO-03A0POBUTENBHOMN 1€ TEIbHOCTHIO.

TpynoBoe BoCIUTaHHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHHMEM II€HHOCTH TPYAOIIO0OUS, WHTEPECOM K pa3IMYHBIM cdepam
npoecCHOHANLHON JeATEIPHOCTH, CBSI3aHHBIM C MATEMATHKOH W €€ MPUIOKEHUSIMHU, YMEHHEM COBEpIIaTh
OCO3HAaHHBIN BRIOOP OyaylIel mpodeccuu U peasn30BbIBaTh COOCTBECHHBIC )KM3HEHHBIC TUIAHBI; TOTOBH OCTHIO U
CIOCOOHOCTBIO K MaTEMaTHUYEeCKOMY OOpa3oBaHMIO M CaMOOOpPA30BAHHMIO HA TMPOTSHKEHWU BCEH JKHU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELICHUHU MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPABIECHHOCTH.

OKOJIOTHISCKOC BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO SKOJOTHYECKOH KYJIbTYpbI, ITOHMMAHUEM BIIMSHHUS COLMAIBHO-IKOHOMHUYECKUX
MPOIECCOB HA COCTOSHHME TMPUPOJHONM U COLHMAIBHOW CpEIbl, OCO3HAHUEM TJI00AJIBHOIO XapakTepa
AKOJIOTUYECKUX MPOOJIEM; OpUEHTAIlMell Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHUW JJIs pelleHus 3aaad B
00JIaCTH OKPYXKAIOMIEH Cpenbl, TUIAHUPOBAHMUS TOCTYIKOB M OIEHKM WX BO3MOXXHBIX MOCIEICTBHM IS
OKpY’KAIOIIEH CpeJibl.

IlenHOCTH HAYYHOI'O TO3HAHMSI:

cOpMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIIECTBCHHOW MPAaKTHUKH, MOHUMAaHUEM MaTEeMAaTHUYeCKOW HAyKH Kak cQepbl YelOBeYeCKON esTeNbHOCTH,
ATanoB €€ pa3BUTUS M 3HAYMMOCTH JUIA PA3BUTHS LUBWIM3ALMHU; OBJIAJACHUEM SI3BIKOM MATEMAaTHKUA H
MaTeMaTUYECKOW KYJIbTYpOM KaK CpPEICTBOM IO3HAHUS MHUPA; TOTOBHOCTHIO OCYILECTBJISITH MPOCKTHYIO M
HCCIIEI0BATENIbCKYIO JIESITENbHOCTh MHIMBUIYalbHO U B TPYIIIIE.




METAIIPEJIMETHBIE PE3YJIBTATDBI

MeTanpenMeTHble  pe3yJibTaThl ~ OCBOSHHS  INPOrpaMMbl  y4eOHOro mpeamera «MaTemaTukay
XapaKTePU3YIOTCS  OBJIAJICHUEM VHUBEPCAIbHLIMU — NO3ZHABAMENbHBIMU — OCUCMBUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OeliCMBUSIMU, YHUBEPCAILHBIMU PeZYIAMUBHBIMU OeUCTNEUAMU.

1) Vhusepcanvnvle noznasamensuwie oeiicmsus, obecneuusarom Gopmuposanue 6A306bIX KOSHUMUBHBIX
npoyeccos obyuarowuxcsi (0ceoenue Memooo8 NO3HAHUS OKPYICAIOWE20 MUPA;, NPUMEHEeHUe JO02UYECKUX,
uccned08amenbCKux onepayull, yMmeHut pabomams ¢ ungopmayuei).

ba3oBrnle jjornyeckue NeiicTBUL:

® BBISBISITh WM XapaKTEPH30BAaTh CYMICCTBEHHBIC MPU3HAKA MATEMAaTHYECKUX OOBEKTOB, IOHSITHH,
OTHOIIICHUH MEXIy TOHITHIMH, (OPMYIHPOBATH OMPEICICHHUS TOHSITHH; YCTaHABIMBATH CYIICCTBCHHBIN
MPU3HAK KIaccu(DUKAIMK, OCHOBAHUS JIJIT 000OIIECHNS U CPABHEHMSI, KPUTEPHH TP OBOJIUMOT'O aHAITN3a;

® BOCIIPHHUMATH, (DOPMYIHPOBATh U MPEOOPA30OBBIBATE CYXKACHHS: YTBEPAUTEIbHBIC I OTPUIIATEIbHBIC,
€IMHUYHBIC, YaCTHBIC U O0IINE; YCIOBHBIC;

® BBISBISITh MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHBOpedHs B (pakTtax, JaHHBIX,
HAOIIIOICHHSIX ¥ YTBEPXKICHUSX; IPEJIaraTh KPUTEPUH JJIS BBISIBIICHHS 3aKOHOMEPHOCTEH ¥ MMPOTUBOPEUHH;

& JIeNIaTh BBIBOJIBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, ISTYKTUBHBIX M HHIYKTUBHBIX YMO3aKIFOUCHUH,
YMO3aKIIOU €HUH 110 aHAIOTHH;

® MPOBOAWTH CAMOCTOSITENBHO JIOKA3aTeNbCTBA MATEMAaTHYECKUX YTBEPKICHWH (IpsIMBIE U OT
MPOTHBHOTO), BBICTPAWBATh AaPryMEHTAlMI0, MPHBOJUTh MPHUMEPHl W KOHTPIPUMEPHI; O0O0OCHOBHIBATH
COOCTBEHHBIC CYXKCHHSI U BBIBOJIBI,

e BBIOMpATH CIIOCOO peIIeHUs y4eOHOM 3a/auun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOMPATh
HanOoJiee MOAXOASIINN ¢ y4ETOM CaMOCTOSTEIBHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble MccienoBaTENbCKIE JIEH CTBUA:

® JICIIOJTB30BAaTh BOIPOCHI KaK MCCIENOBATEIbCKHI HHCTPYMEHT TO3HAaHUS; (OPMYIUPOBATH BOIPOCHI,
GUKCHpYIONE TPOTHBOPEYHE, MPOOJIeMy, yCTaHABIMBATH HCKOMOE W JIaHHOE, (OpPMHpPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOKO MO3UIIMI0, MHCHHC;

® IIPOBOJIUTH CAMOCTOSATEIBHO CIUIAHWPOBAHHBIN JKCIICPUMEHT, HCCICIOBAHUE I10 YCTaHOBJICHUIO
0COOCHHOCTEH MAaTeMaTHYECKOr0 00BEKTA, SIBJICHUS, IPOIECCa, BRISBIICHUIO 3aBUCUMOCTEH MEXIy 00BhEKTaMH,
SIBIICHHUSIMU, TTPOIIECCaAMU;

® CaMOCTOATENHHO (pOpMyIHpPOBATH 00OOIIEHNS ¥ BBIBOJBI 10 PE3yIbTaTaM IMPOBENEHHOTO HAOIIOICHHUS,
UCCIIEZIOBAHUS, OLIEHUBATh JOCTOBEPHOCTbH MOJTYICHHBIX PE3yJIbTATOB, BEIBOJAOB U 0000 IICHHIA;

® TIPOTrHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCa, & TAKXKE BBIIBUTATh MPE/IIOI0KEHUS O €r0 Pa3BUTHU
B HOBBIX YCJIOBHSX.

Pabora ¢ nHpopMaIeii:

® BBISBIATH JeDUIIUTH HHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX JIJIsI OTBETa HA BOMPOC W JJIS PEIICHHS
3a7a4H;

¢ BRIOMPaTh MHPOPMAIMIO U3 MCTOYHHKOB PA3JIMYHBIX THIIOB, aHAIM3UPOBATH, CUCTEMATH3UPOBATH U
UHTEPIPETUPOBATH WH(DOPMAIIHIO PAa3IMYHBIX BUIOB U (POPM IIpecTaBICHUS;

® CTPYKTYpHPOBaTh HH(POpMALMIO, MPEACTaBIATh €€ B pa3IMYHbIX (QopMmax, HIUTFOCTPUPOBATH
rpaduyueck;

® OI[CHUBATH HAIEKHOCTh HH(OPMAITUH TTI0 CAMOCTOSTEIEHO CPOPMYIUPOBAHHBIM KPUTEPHSIM .

2) Vnusepcanvivie KOMMYHUKAMUBHBLE OeliCMEUsl, 06eCneuusaron chopmMuposanHoCms COYUATbHBIX
HABBIKOB8 00YYAIOWUXCSL.

OouicHueE:

® BOCIIPHHUMATH B (DOPMYJIHPOBATH CYXKICHHSI B COOTBETCTBHH C YCJIOBUSMU H IICIISIMU OOIIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MMCbMEHHBIX TEKCTAX, JIaBaTh MOSCHEHUS 110 X0y
pelIeHus 3aa91, KOMMEHTHPOBATh MTOTYyYEHHBIA PE3yJIbTAT;

® B X0/l¢ OOCYXICHHUs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKAaeMOH TeMbI, MpoOIeMbl, perraeMoi
3a/lay¥, BBICKA3bIBATh HJICH, HAIICJICHHBIC HA TOUCK PEIICHHS, COMOCTABISATh CBOU CYXKICHHS C CYKICHUSIMU
JIPYrUX YYaCTHHKOB JHajiora, OOHApyXMBaTh pa3JIM4Me M CXOACTBO TIO3UIMN; B KOPPEKTHOH (opme
(GOpMYITHPOBATH PA3HOTJIACHS, CBOU BO3PAKCHUS,

® TIPEACTABISTh PE3YNBTAThI PEIICHUS 33/1a9H, IKCIEPUMEHTA, UCCIICIOBAHNUS, IPOCKTA; CAMOCTOSTEIBHO
BEIOMpATh (pOpMAT BEICTYIIJICHHSI C YU€TOM 3a]1a4 MPE3CHTALUN U 0COOEHHOCTEH ayTUTOPHH.

CoTpyJIHUYESCTBO:




® IOHMMaTh M HCIIOIb30BATh NMPEUMYIIECTBA KOMAHJIHOW M WHAMBUIYAJILHOH PaOOTHI MPHU PEIICHUU
y4eOHBIX 3aJa4; MPUHUMATh I11€Jb COBMECTHOW JEATEIbHOCTH, IJIAaHUPOBATh OPraHU3AIUI0 COBMECTHOM
paboThl, pacnpenensiarTh BUABI paboT, TOrOBApUBATHCS, OOCYKIATh MPOLECC U PE3yJIbTaT paboThl; 0000mATH
MHEHHMS HECKOJIBKUX JIFOIEH

® y4acTBOBATh B I'PYIIOBBIX (hopMax paboThl (00CYKIeHUS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbBD) U
T.I.); BBINOJIHATH CBOI 4YacTh pa0OOTHI M KOOPAWHUPOBATh CBOM JACHCTBUS C APYTMMH YJC€HAMU KOMAaHJIbI;
OILICHUBATh KAueCTBO CBOCTO BKJAJa B OOIIUN MPOAYKT IO KPUTEPUSM, CHOPMYITHPOBAHHBIM YIaCTHHKAMH
B3aUMOACHCTBUS.

3) Vuusepcanvnvie pecynamuensie oeticmeusi, obecneuusarom Gopmuposanue cmMulC08bIX YCMAHOBOK

U HCUBHEHHBIX HABLIKO8 TUYHOCMIU.

CaMoopranuzarusi:

® COCTaBJISITH IJIaH, aJITOPUTM DEIICHUs 3aJa4M, BHIOMpATh CHOCOO pEeIIeHUS C YIETOM HMMEIOITUXCS
PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUHN ¢ YIETOM
HOBOM MH(pOPMAIIHH.

CaMOKOHTPOJIb:

® BJIQJICTh HaBBIKAMHU TI03HABATEIHLHON pe]IeKCHU KakK OCO3HAHUS COBEpIIAEMBbIX JACHCTBUUA U
MBICJIUTEIILHBIX MPOIECCOB, UX PE3YJIbTATOB; BIQJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Tpoliecca
pe3ysbTaTa perieHus MaTeMaTHIECKOH 3a1a4H;

® IIpEIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYThH MPU PEIICHUH 3a/1aud, BHOCUTb KOPPEKTUBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB, JaHHBIX, HAWJCHHBIX OMMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE pE3yJIbTaTa LU W YCJIOBHAM, OOBSCHATh NPUYUHBI JTOCTHIKCHHS WJIH
HEJIOCTKEHUS PE3YIbTATOB JEATSIbHOCTH, HAXOAUTh OMIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY ONBITY.

INNPEJMETHBIE PE3YJIbTATDBI

10 xiacc
Yucjaa v BBIYUCJIECHUA

e (CB0OOOMHO oOMEepUpOBATH MOHSATHSAMH: pPAlMOHAIBHOE YHCIO, OECKOHEeUHas MepHoAndYecKas IpoOb,
MPOLEHTHI; UPPALMOHAIILHOE YUCJI0; MHOXKECTBA PAIIMOHANBHBIX M JAEHCTBUTENBHBIX YMCEN; MOAYJIb
JEUCTBUTEILHOIO YHCIIA.

e [lpumeHsaTs ApoOU U MPOLEHTHI U PEUICHUs MPUKIAJAHBIX 3a7a4 U3 Pa3JIMYHBIX OTpaciiel 3HaHUU U
peaNbHOMN KHU3HH.

o [lpuMeHsATh NPUOIMKEHHBIE BBIYUCICHUS, MPABWIA OKPYTJICHUS, NMPHUKUIKY U OIEHKY pe3yJbraTta
BBIYMCIICHUM.

e (B00OAHO OmIEepUpPOBaTH IMOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM; HCIOJIb30BaTh IMOAXOMASIIYIO
dbopmy 3anucu AeWCTBUTEIBHBIX YUCEN IS PEIICHUS TPaKTHYECKHUX 3a/1a4 U IPEeICTaBJICHUS TaHHBIX.

e (CB00OAHO ONEPUPOBATH MOHATUEM: apU(PMETUUECKUI KOPEHb HATYPAJILHOW CTEEHHU.

CB00OAHO OMepupOBaTH MOHATHEM: CTETIEHb C PALIMOHAIBHBIM [10Ka3aTeNEM.

CB000AHO OnepupoBaTh NOHATUSIMU: JIOrapu(PM YUCIIA; AECITUUHBIE U HATYpaJIbHbIE JIOTapU(PMBbI.

CB000HO OnepupOBaTh NOHATUAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YUCIIOBOI'O apryMEHTA.

OnepupoBaTh MOHATUSIMU: APKCUHYC, ADKKOCUHYC U apKTaHI'€HC YK CIIOBOTO apryMeEHTa.

YpaBHeHHs U HEPABEHCTBA

e (CB00OAHO OnEepUpPOBaTh MOHATHAMU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIEC YPABHEHUS
Y YpaBHEHM-CIIEJCTBUS; PABHOCUJIbHBIEC HEPABEHCTBA.

e [IpuMeHATH pa3IUYHbIE METOAbI PEIICHHS pPALMOHAIBHBIX W JPOOHO-PALMOHAJBHBIX YpaBHEHHI;
MIPUMEHATh METOJ HHTEPBAJIOB JUUI PELICHUS HEPaBEHCTB.

e (CB00OAHO omepupoBaTh MOHATHSAMH: MHOTOYJIEH OT OJHOW IEepeMEHHOW; MHOTIOWJIEH C IeNbIMU
KO3 (pPHUIIMEHTaMH, KOPHU MHOT'OYJICHA; IPUMEHSTh JeJIEHUE MHOI'OUJIeHa Ha MHOTOYJIEH C OCTaTKOM,
TeopeMy besy u Teopemy Buera miis pemenus 3anad.

e (CB0OOAHO omepupoBaTh MOHATUAMU: CHUCTEMa JIMHEHHBIX YpaBHEHHH, MaTpula, OIpeneauTelb
MaTpulbl 2 X2 W €ro reoMeTpUYECKHil CMBICHT;, HMCIIOJIb30BaTh CBOWCTBA OmpenenuTens 2 X 2 s
BBIYMCIICHUS €0 3HAYCHUS, IPUMEHATh ONPEIEIUTENN ISl PEIICHUs] CUCTEMbl JIMHEHHBIX YpaBHEHUN;



MOJEIUPOBATh pEAJbHbIE CUTyallMd C IIOMOLIbKO CHCTEMbl JIMHEHHBIX YpaBHEHM, HCCIEN0BaTh
IIOCTPOEHHBIE MOJEIM C IOMOIUBIO MAaTPULl M ONpPENENUTEIeH, HUHTEPIPETUPOBATh IOJIyYEHHBIH
pe3yJIbTart.

Hcnonb3oBaTh CBONWCTBA AEHCTBUI € KOPHSAMU IS IPEOOpa30BaHUs BbIPaXK EHUI.

BbImonHAT, 1mpeoOpa3oBaHUs 4YMCIOBBIX BBIPAJKEHUH, COAEpKAIIMX CTENEHH C PalHdOHAIbHBIM
II0Ka3aTeIEM.

Hcnonb3oBaTh cBOWCTBA Jorapu(GMoB A1 Ipeodpa3oBaHus J0rapu(PMUUECKUX BbIPAKEHU.

CB0oOOIHO oOIEepupoBaTh MOHATUSAMH: HWpPpAlMOHAIbHBIE, IIOKa3aTelbHbIE U JorapupMuUecKue
YPaBHEHUS; HAXOAUTh UX PEUICHUS C IOMOLIBI0 PABHOCUJIIBHBIX I1EPEXOA0B MM OCYLIECTBIISIS IPOBEPKY
KOpHEH.

[IpruMeHATP OCHOBHBIE TPUTOHOMETpHYECKHE (POpMYJIbl I MpeoOpa3oBaHUS TPUTOHOMETPUUECKHX
BBIPAKEHUH.

CB0oOOAHO omepupoBaTh MOHITHEM: TPUTOHOMETPHUECKOE YpaBHEHUE, NPUMEHATh HEOO0XOAMMBIE
(GopMyJIbl 17151 pELIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUM.

MogenupoBath pealbHbIE CHUTyallUM Ha S3bIKEe airedpbl, COCTABISATh BBIPAXKEHUS, ypaBHEHUS,
HEpaBEHCTBA 110 YCJIOBUIO 3a/layd, UCCIIENOBATh IIOCTPOEHHBIE MOJENN C MCIIOJIb30BAHMEM alllapara
anreopol.

DOyHKIUA U rpaduKu

CB0OOOHO omepupoBaTh MOHATUSAMHU: (QYHKLUS, CIIOCOObI 3ajaHus (DYHKLMHU; B3aUMHO OOpaTHbIE
GbyHKIMM, KOMMO3uIUs (QYyHKIMH; rpaduk (YHKUNU; BBIIOJIHATH 3JIEMEHTapHble IpeoOpa3oBaHUs
rpaduKoB (yHKIIHHA.

CB00OOIHO ONEepHUpOBaTh MOHATUSAMM: 00JAaCTh ONPEAETICHUS U MHOXXECTBO 3HAUYE€HUH (DYyHKIMH, HYIH
(GYHKIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA.

CB0oOOAHO OIEepupoBaTh MOHATUSAMHU: 4YETHbIE W HEYETHbIe (YHKIMHM, NEpUOoAHYEcKHE (QYHKIUH,
NPOMEXYTKM MOHOTOHHOCTH (YHKIIMM, MAKCUMyMbl M MHUHUMYMBI (QYHKIHH, HauOOIbIIee U
HauMeHbllIee 3HaueHu e (PYHKIIMU Ha IPOMEXKYTKE.

CB0OOIHO OIlEpUpOBATH MOHATUAMHU: CTENEHHass (YHKIMA C HAaTYpaJlbHBIM M IEJIBIM I10Ka3aTeseM,
rpaduk cTerneHHON (PyHKIIMM C HaTypaJbHBIM U LIEJIBIM MOKa3aTesaeM; rpauK KOpHs N-0i CTENEeHU Kak
byHKIIMH 0OpaTHOM CTEMEHU C HATYPaJbHBIM ITOKa3aTeleM.

OmnepupoBaTh TOHSATHSAMH: JIMHEHHAs, KBaJpaTU4YHAs M JPOOHO-TMHEHHAas (QYHKIWHU; BBIIOIHSTH
AJIEMEHTApHOE UCCIIEI0BaHNE U TOCTPOCHHUE UX TPaPUKOB.

CB0OOIHO omepupoBaTh MOHATHUSAMH: TOKa3aTenbHas U Jiorapudmudeckass (GyHKIUH, UX CBOWCTBA U
rpad¥Ky; UCIOIB30BATh UX TPadUKH I PEIICHHs ypaBHEHUH.

CBobogHO  omepupoBaTh  MOHATHSMH:  TPUTOHOMETPUYECKass  OKPY)KHOCTb,  OMNpeleeHue
TPUTOHOMETPUYECKUX (PYHKIIUH YUCITIOBOTO apryMeHTa.

Hcnonb3oBaTh rpaduky QyHKIMHA IS MCCIIEI0BaHMS MPOLIECCOB M 3aBUCUMOCTEH MpU pellleHnH 3a1a4
U3 JIpYrux y4eOHBIX HPEIMETOB M PEabHOM JKHU3HHU; BbIpakaThb (OPMYyJIaMU 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU.

Havyajna MaTeMaTH4eCKOIro aHAJIHM3Aa

CB0o0OAHO omepupoBaTh MOHIATUSIMU: apuMeTHyecKas M IeoMeTpudecKkas mnporpeccus, 0€CKOHEUYHO
yObIBarolIasi reOMeTpUUecKas IpOrpeccHsi; JMHEHHbINA U 3KCIIOHEHIIUAIBHBII POCT, (popMya CIOKHBIX
IIPOLIEHTOB; UMETh NIPECTABICHUE O KOHCTAHTE e.

Hcnonb30BaTh NPOrpeccu Al pEIIeHUs peallbHbIX 3aJad IPUKIIAJHOrO XapakTepa.

CB00OOHO OIEpUPOBATH MOHIATUAMU: MOCIEA0BATENBHOCTD, CIIOCOOB! 3aJaHUs MOCIIEI0BATEIbHOCTEN,
MOHOTOHHBIE ¥ OFPAaHUYEHHbIE  IOCIEAOBAaTEIbHOCTH;  IOHHMATh  OCHOBBI  3apOXKJEHUS
MaTeMaTHYECKOro aHai3a KaK aHaau3a 0€CKOHEYHO MaJjbIX.

CB0o0OAHO omepupoBaTh MOHSATUSMM: HENpPEpbIBHbIE (YHKIMH; TOYKH pa3pbiBa rpaduka (QyHKUUU;
acUMMNTOTHI rpadurka GyHKIUN.

CBoOOHO oOmepupoBaTh MOHATHEM: (YHKIHMS, HENpepblBHAs Ha OTpe3Ke; IPUMEHSATh CBOICTBA
HETPEephIBHBIX (DYHKIMHN IS pelieHus 3a1a4.

CB000AHO OMepupoBaTh NOHATHIMMU: TIEpBast U BTOpas MPOU3BOIHbIE (PYHKIIMH, KacaTedbHasl K TpaduKy
byHKIMH.

BbruncnsaTe npous3BOJHBIE CYyMMBI, NPOU3BEIACHUS, YAaCTHOTO M KOMIIO3MLUHU JABYX (YHKIMH; 3HATh
IIPOU3BOTHBIE SJIEMEHTAPHBIX (DYHKITHIA.

Hcnonp30BaTh reOMETpUUEeCcKUi U (GrU3MUECKUil CMBICI MPOU3BOIHOM 7S pelIeHus 3a1a4.



MHo:xecTBa U JOTHKA

CB000HO OnepupOBaTh NOHATUAMU: MHOKECTBO, OIIEPALIMU HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETMKO-MHOXKECTBEHHBIM anmnapar JJsl ONMCaHUs peajbHBIX IPOLECCOB U SIBIECHUIA,
[P pEIICHUH 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB.

CB0OOAHO OIEepupoBaTh MOHATUSAMH: OIpElENeHUe, TeopeMa, YypaBHEHUE-CIEICTBUE, CBOWCTBO
MaTeMaTUYECKOro 00bEKTa, J0Ka3aTeIbCTBO, PABHOCUJIbHBIE YPAaBHEHUS U HEPABEHCTBA.

11 kaacc
Yucjaa v BBIYUCJIEHUA

CB0OO/IHO ONEepUpOBaTh MOHATHSAMU: HATYpaJIbHOE U 11€JI0€ YU CII0, MHOXKECTBA HATYPAJIbHBIX U IEJIbIX
quces; MCHOob30BaTh Mpu3Haku aenuMoctu 1enbix uucen, HOJl m HOK HatypanbHBIX umcen s
peuieHus 3ajad, MpUMEHTh anropu™™ EBkinaa.

CB00OOIHO OMEpPUPOBATH MOHATHEM OCTATKA 110 MOAYJIIO; 3alMChIBATH HATYPaIbHbIE YHCIA B PA3IMYHBIX
MMO3UIIMOHHBIX CHCTEMAaX CUMCIICHHS.

CBOOOMHO OIEpUPOBATh TOHATHSMH: KOMIIJIGKCHOEC YHCIO W MHOXECTBO KOMILJICKCHBIX YHCEN,
MPE/ICTABIATh KOMIUIEKCHBIC YHUCJIA B anreOpandecKkoil M TPUTOHOMETPHYECKOW (opme, BBIMOIHATH
aprupMeTHIeCKHUe Onepaliy C HUIMHA U U300 pa)kaTh Ha KOOPIUHATHOHN MJIOCKOCTH.

ypaBHeHI/Iﬂ H HEPABEHCTBA

CB0oOOAHO oOIepupoBaTh MOHATUSAMHU: MppalUOHAIbHbIE, II0Ka3aTelbHble M Jorapudmuueckue
HEPAaBEHCTBA; HAXOAUTH UX PEILICHUS C IOMOLIbI0 PABHOCWIBHBIX IIEPEXOI0B.

OcymecTBiIATh 0TOOP KOPHEW MPH PEIICHUH TPUTOHOMETPHUECKOTO YpaBHEHUS.

CB0o0OAHO omepupoBaTh IMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO; MPUMEHATH HEOOXOAMMBbIE
(bopMyJIbl 7151 peli€HUs] OCHOBHBIX THIIOB TPUTOHOMETPUYECKHUX HEPABEHCTB.

CBoOOAHO omepupoBaTh TMOHATUSMHU: CHCTEMa U COBOKYIMHOCTb YpPaBHEHUH U HEPaBEHCTB;
PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIEIACTBUS;, HAXOAUTh PELICHHUS CUCTEMBl M COBOKYITHOCTEH
palMOHANbHBIX, UPPALlMOHATBHBIX, TOKA3aTEIbHBIX U JOrapu(GMUUYECKUX YpaBHEHHUH U HEPaBEHCTB.
Pemats panronanbpHbIe, HppallMOHATBHBIE, TIOKAa3aTeNIbHBIC, Torapu(pMHUUECKHe U TPUTOHOMETPUUYECKUE
YPaBHEHHUS U HEPABEHCTBA, COAEpKALIME MOAYJIN U IapaMeTphl.

[Tpumensats rpaduyeckue MeTOABI AJIA pEIIeHUs ypaBHEHUH M HEpPaBEHCTB, a TakXke 3ajady C
napamMeTpaMH.

MogenupoBaTth pealbHbIE CHUTyallUM Ha S3bIKE€ aireOpbl, COCTABIATh BBIPAXKEHMs, ypaBHEHUS,
HEPaBEHCTBA W MX CUCTEMBI II0 YCIOBHIO 3aJa4d, MCCIEN0BATh IIOCTPOEHHBIE MOIEIN C
UCIOJIb30BAaHUEM allllapaTa anredpsl, HHTEPIPETUPOBATh NOJIYyYEHHBIN PE3YJIbTAT.

DOyHKUHMU ¥ ITPaPUKHU

Ctpouth rpapuku KOMMIO3ULIUK (GYHKIUH C MOMOIIBIO 3JIEMEHTApHOIO MCCIEAOBAaHUS M CBOICTB
KOMIIO3HUIINH IBYX (YHKIUH.

Crtpouts reomeTpudeckue 00pas3bl ypaBHEHUIH U HEPABEHCTB HA KOOPAUHATHOM IJIOCKOCTH.

CB00OAHO OMepupoOBaTh NOHATUAMU: I'PaUKU TPUTOHOMETPHUECKUX (PYHKIUH.

[IpumensTs GYHKIMH 711 MOJECTMPOBAHUS U UCCIEIOBAHMS PEaNIbHBIX MPOIIECCOB.

Havajna MaTeMaTH4eCKOro aHaJIn3a

Hcnonp30BaTh NPOU3BOAHYIO JUIS HCCIIEA0BAaHUSA (PYHKIIMM HA MOHOTOHHOCTD U 3KCTPEMYMBI.

HaxonuTs Hanbosibliiee ¥ HAaMMEHbIee 3HaYeHUsl (YHKIHUN HEMIPEPBIBHOM Ha OTpe3Ke.

Hcnonp3oBaTh MPOU3BOAHYIO ISl HAXOXKIEHHUS HAWIy4YLIero peuieHusl B MPUKIATHBIX, B TOM 4YHCIIE
COLIMAJIbHO-PKOHOMUYECKHX, 3aJa4ax, /IS OIpeAeseHs] CKOPOCTH U YCKOPEHMsI Mpoliecca, 3aJaHHOrO
dbopMyol uim rpaduKoM.

CBoOOfHO omepupoBaTh IMOHATHUAMHU: IEPBOOOpA3HAs, OMPENECNEHHBIM HHTErpan; HaxOIUTh
nepBooOpa3Hble AIEMEHTAPHBIX QYHKLUUN U BRIYUCIATH HHTErpal no popmyne Herorona—JleliOnuna.
HaxoauTs niomaay miockux GUryp 1 00bEMbI TeJI € TIOMOIIBIO HHTErpaa.

HNmetrs mpencTaBieHHE O MaTeMaTHYeCKOM  MOJEIMPOBAHMM HA  TPUMEpPE  COCTAaBIJICHHS
muddepeHInaIbHbIX YPaBHEHHIA.

Pemath mpukianHble 3a7add, B TOM YHUCIE COLMAIBHO-?PKOHOMHYECKOIO0 M (PU3MYECKOro Xapakrepa,
CpeICTBaMU MaTeMaTU4YECKOro aHaJIM3a.



COJEPXAHUE YYEBHOI'O KYPCA (I10 'OAAM OBYYEHMU )
10 xknacce
Yucsia ¥ BBIYUCTCHUSA

Panmonanbubie unciaa. OOBIKHOBEHHBIE U AECITUUHBIE APOOH, MPOLIEHTHI, O €CKOHEUHbIE TEPHOANYECKHE
npoou. [Ipumenenune npobeii ¥ MPOLIEHTOB JIs PEHICHHS TPUKJIAIHBIX 33724 U3 PAa3JIMYHBIX OTpaciei 3HAaHUN U
peasbHOMN KU3HU.

JleiicTBuTenbHBIe yucna. PalvoHaNbHBIE W HppaloHalibHbIe 4yucia. ApudMeTHdecKre OIepanuu ¢
JIEHCTBUTEILHBIMU YUCIaMU. MOYyJIb IEMCTBUTEILHOT O YUCHIa U ero cBoicTBa. [IpubnuxEHHbIC BRIYUCICHHUS,
IIpaBUjIa OKPYTJIEHUs, IPUKNKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ 1menbiM mokazateneM. buHom Helotona. Mcmonbp3oBanue mnonaxofsuiei ¢Gopmbl 3amucu
JIECTBUTEIILHBIX YUCEN JJIs1 PEIICHU IPAKTUYECKUX 3a/1a4 U IIPEICTABJICHHS TaHHbIX.

ApudmeTnueckuit KOpeHb HATYPAJIbHOM CTEIEHU U er0 CBOMCTBA.

Crenenb ¢ pallMOHaIbHBIM IIOKA3aTEJIEM U €€ CBOMCTBA; CTENEHb C JeHCTBUTEILHBIM I10KA3aTEIEM.

Jlorapu¢wm uncna. CpoiicTBa sorapudma. JlecssTHUHbIE U HATYpaJIbHbIE JTOrapu(MBbI.

CuHYC, KOCHUHYC, TaHI€HC, KOTaHI'€HC YHCIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCMHYC W apKTaHI€HC
YHCJIOBOI'O apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxnectBa M TOXAECTBEHHbIE IpeoOpa3oBaHUA. YpaBHEHHUE, KOPEHb YypaBHEHHs. PaBHOCHIIbHBIE
YPaBHEHMS U ypaBHEHHUs-ClIeCTBUs. HepaBeHCTBO, pelieHne HepaBeH CTBa.

OCHOBHBIE METO/IbI PELICHUS LEIbIX U IPOOHO-pAllMOHAIBHBIX YPaBHEHUM U HEpPaBEHCTB. MHOIOUYJICHbI
OT OJHOW IepeMeHHOM. [lereHre MHOrodjieHa Ha MHOIO4JeH ¢ ocTaTkoM. Teopema be3y. MHorouseHs ¢
nensivu kodpdunuentamu. Teopema Buera.

[TpeobpazoBaHus YUCIOBBIX BHIPAKEHUN, COAEPKAIINX CTEIIEHN U KOPHH.

HppannoHansHble ypaBHEHHs. OCHOBHBIE METO/BI PEIICHNS HPPAMOHABHBIX YPaBHEHU.

IToka3arenbHble ypaBHEeHUS. OCHOBHBIE METO/bI PELICHUS MIOKA3aTEIbHbBIX YPABHEHUM.

[IpeobpazoBanue BeIpaKeHUH, COAEPKALIUX JIOTaprU(PMBI.

Jlorapudmuyeckre ypaBHeHus. OCHOBHBIE METO/IbI PEIICHUS JTOTapr(PMUIESCKIX YpaBHEHUI .

OcHOBHBIE TpUTrOHOMETpUYecKkue ¢opmynsl. I[IpeoOpazoBaHHEe TPUTOHOMETPUUYECKUX BBIPAKECHUH.
Pemienne TpUroHOMETPUYECKUX YPABHEHHM.

Pemenue cucreM NHMHEWHBIX ypaBHEHUH. MaTpuiia CUCTEMBl JMHEHHBIX ypaBHEHUH. Ompenenurtelnnsb
MaTpullbl 2X2, €ro TEeOMETPUYECKH CMBICII M CBOWCTBA; BBIYMCIECHHUE €ro 3HAYCHUs, MPUMEHEHUE
ONPENENNUTEN s PElIeHUs CHUCTEMbl JMHEHHBIX YpaBHEHUW. PelleHne NpuUKIagHBIX 3a7ad € MTOMOIIBIO
CHUCTEMBI JIMHEHHBIX ypaBHEHUN. M ccaenoBanne MOCTPOSHHON MOZIEINN ¢ ITIOMOIIBIO MATPHULL U OIIPEIEIUTEICH.

ITocTpoeHne mMaTeMaTU4ECKUX MOJEIEH peaJlbHOM CUTyallMM C IMOMOIIBK) YPaBHEHUW U HEPABEHCTB.
[TpuMeHeHnEe ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a7ad U 3aJad U3 pa3IMyHbIX 00jacTel
HayKU U peaJIbHOM KU3HHU.

DOYyHKUMU U TPAaPUKH

OyHkIMs, cnocoOwl 3aganus GyHkiuu. Bzaumuo odpatHbeie GyHkimu. Komnosunus ¢ynkiuid. ['paduk
(GyHKIMU. DeMeHTapHble Tpeodpa3oBaHus rparuKkoB GyHKIUH.

Obnactp ompeneneHuss M MHOXKeCTBO 3HaueHUd @yHkuumu. Hymn dynkuun. Ilpomexyrtku
3HaKonocTossHCcTBa. YETHbIe U HeuéTHble pyHKuuu. [lepuognueckue ¢ynkuuu. [IpomMexyTku MOHOTOHHOCTU
¢bynkuuu. MakcumMymbl U MHUHUMYMBI (GyHKIuu. Haubonbiiee u HauMeHblee 3Ha4YeHUS (QYHKUIUU Ha
IIPOMEXYTKE.

Jluneiinasi, KBaJpaTHUHas U APOOHO-IMHEHHAs QyHKIUU. DIIEMEHTapHOE UCCIEAOBAaHUE U MOCTPOCHHE
uX rpaukos.

CrenenHast yHKIMS ¢ HATYpaJIbHBIM U LENbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpapuk
KOpPHS N-0i1 cTerneHu Kak pyHKUUK 0OpaTHOM CTENEHU C HaTypajbHBIM I1OKa3aTEIeM.

[TokazatenbHas u jorapudmuueckas (yHKIHMH, WX CBoWcTBa M rpaduku. Mcmomb3oBanue rpadukoB
bYHKIMIA 11 pelieHus: ypaBHEHUH.

Tpuronomerpuueckasi OKpPYXHOCTb, OINpENEICHUE TPUTOHOMETPUUYECKUX (YHKIUH  YHCIOBOTrO
apryMeHTa.

@OyHKIHNOHAJIBHBIE 3aBUCUMOCTH B peajIbHBIX Mpolieccax U SBIeHUAX. [ 'paduku peaabHbIX 3aBUCUMOCTEH.
Hayana MaTeMaTH4ecKoro aHajiu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs MOCIENOBaTEIbHOCTEH. MeToag MaTeMaTH4ecKOW WHIYKIIHH.
MOHOTOHHBIE U OIPaHMYEHHBIE IOCIEI0BATEIbHOCTH. VCcTOpUA BO3HMKHOBEHHUS MATEMATHYECKOIO aHaIM3a
KaK aHajau3a 0ECKOHEYHO MaJIbIX.



Apudpmernueckass U TreoMeTpuYeckas Iporpeccud. beckoHeyHO yObIBaroIias reoMeTpudeckas
nporpeccusi. CymmMa  OCGCKOHEUHO  yOBIBAIOIIEH  TI'eOMETpUYecKkol  mporpeccuu.  JIMHEHHBIA |
9KCIOHEHUUAIBHBIA pocT. Yucno e. Popmyiia CIOXKHBIX INPOLEHTOB. lcrosib3oBaHUE NPOrpeccuu s
pEILIEHHs] pealbHbIX 3a/1a4 IPUKJIAJHOIO XapakTepa.

HenpepsiBHble pyHKIMM U uX cBoiicTBa. Touku pa3pbiBa. AcUMNTOTH rpadukoB QyHkuuii. CBoiicTBa
(GyHKUIMH HENpepbIBHBIX Ha OTpe3ke. MeToJ MHTEpBajoB IS pelleHUs HepaBeHCTB. IIpuMeHeHHe CBOWCTB
HETPEePBIBHBIX (DYHKLUH IS peleHus 3a/1a4.

Ilepas u Bropas npousBoaHble (yHkuuu. OmnpeneneHue, reoMETPUUECKU W (U3UYECKUH CMBICI
MPOM3BOAHON. Y paBHEHUE KacaTeNbHOU K TpaguKy QyHKIIHH.

[IponzBoanbIe aneMeHTapHbIX GYHKIUH. [Ipon3BoaHAST CYMMBI, TPOU3BEIEHUS, YaCTHOTO U KOMIIO3UIIUU
GyHKIMA.

MHoKecTBA H JIOTHKA

MHoXxecTBO, onepaluy HajJ MHOXKECTBAMM U UX cBoicTBa. uarpammel Diinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O almapara JJsi OIMUCAHUS PEANbHBIX IIPOLECCOB U SIBJICHUM, NP PELICHUU 3a1ad
U3 APYTUX Y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEeMaTHUYeCKOro O0OBEKTa, CJIEACTBUE, J0Ka3aTelIbCTBO,
PABHOCUJIbHBIEC yPAaBHEHUS.

11 kiacc

Yuciia v BEIYHCTICHUS

Hartypanenble n nensle umcna. Ilpumenenme npusHakoB nemumoctd nensix yucen, HOJ u HOK,
OCTaTKOB 110 MOAYJIO, anroput™a EBkinaa st penieHus 3a1ad B LEIbIX YACIAX.

Kommnekchble yncna. AnreOpandeckass 1 TPUTOHOMETpHUYECKass (GOPMbI 3alMCU KOMIUIEKCHOTO YHCIa.
Apupmernueckue onepanuu ¢ KOMIUIGKCHBIMM uuciamMu. M300pakeHHe KOMIUIEKCHBIX 4YHCeNl Ha
KoopAauHaTHOHN mrockoctd. Popmyna Myaspa. KopHu N-oii creneHu U3 KOMIUIEKCHOro uucia. [IpuMenenue
KOMILIEKCHBIX YK CEJT JJISl pelieHus] GU3NYECKUX U T€OMETPUUYECKUX 3a/1ay.

YpaBHeHus 1 HEpaBEeHCTBA

Cucrema U COBOKYIIHOCTb YPaBHEHUH U HEPAaBEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CHUCTEMBI-CIEICTBHUS.
PaBHOCHIIBHBIE HEpaBEHCTBA.

OT00op KOpHEH TPUTOHOMETPUUYECKUX YpPAaBHEHUH C TMOMOIIBI0 TPUTOHOMETPUYECKOW OKPYKHOCTH.
Pemenue TpUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTeIbHBIX U JOorapu(GMUIECcKuX HEPaBEHCTB.

OcCHOBHBIE METO/IbI PELICHNS UPPALUOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl pELIEHUS CHUCTEM U COBOKYNHOCTEM pallMOHAIBHBIX, HPPALUOHAIBHBIX,
MIOKa3aTeNbHBIX U JIOrapH(MUUECKIX yPaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApaMETPaMU.

IIpuMeHeHnEe ypaBHEHUH, CHCTEM U HEPAaBEHCTB K PELICHMIO MAaTEeMAaTHMYECKHX 3aJad M 3ajad H3
Pa3IUYHBIX 00JIaCTel HAYKU M peaslbHOU JKU3HU, HHTEPIpEeTaLys TOJyYeHHBIX PE3YIbTaTOB.

DOYyHKUMU U TPaPUKHU

I'paduk xomnozunuu pynkuuid. ['eomerpuyeckue oOpa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAMHATHOU
IIJIOCKOCTH.

Tpuronomerpuueckue QyHKINHU, X CBOICTBA U I'pa(UKH.

I'paduueckne mMeTonbl pelleHus ypaBHEHMH M HepaBeHCTB. ['paduueckue MeToIbl pelIeHus 3ajad C
napaMeTpaMHu.

Hcnonb3oBanue rpadukoB QGYHKIUH I WCCICIOBAHHS IIPOLIECCOB M 3aBUCHUMOCTEH, KOTOpPBIC
BO3HUKAIOT IPU PEIICHUH 3a]]a4 U3 APYIUX y4eOHbBIX IPEIMETOB U peaslbHOM KU3HH.

Hayana maTeMaTH4ecKoOro aHajau3a

[IpumeHeHne Npou3BOIHON K MCCIEA0BAHUIO (PYHKIMH HA MOHOTOHHOCTh U 3KCTpeMyMbl. Haxoxnenue
HanOOJBIIEro U HAMMEHBIIEr0 3HAYCHU I HENPEPhIBHOM (PYHKIIMHN HA OTpPE3Ke.

IIpumeHenne NpOU3BOAHOW Ul HAXOXKICHHUS HAWIYYIIErO PELICHHs B IPUKIAJHBIX 3ajadax, it
OIpe/IeNIeHHsI CKOPOCTH M YCKOPEHHMS ITpoliecca, 3alaHHOro GopMyioi Wiu rpauKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. [lepBooOpasHble 3ieMEHTapHBIX (QYHKIH.
[TpaBusia HaX 0K IEHUS TEPBOOOPA3HBIX.

Wuterpan. I'eomeTpruueckuii cMbICa MHTErpana. BeluncieHue onpeaenéHHOro MHTerpana mo ¢opmyie
Herorona—Jleli6Huna.

[IpumeHeHune MHTErpaia A1 HaX0K/AEHUS IIJIOoLaied INIOCKUX PUIyp U 00bEMOB reOMETPUUECKUX TEJL.



[Tpumepsr pemienuii nuddepeHInanbHbIX ypaBHEHUH. MaTeMaTH4ecKoe MOEIMPOBAHKUE pealbHbIX
IIPOIIECCOB C MOMOIIBIO T PepeHInanbHbIX ypaBHEHUH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT' O KYPCA

(ITO TOJAM OBYUYEHWSI)

10 xaacc (140 yacoB)

Ha3Banue pazgena OcHoBHOE coJepkaHue paszaesa OcHoBHBIE BH/IbI AeITeJIbHOCTH
(kosIMUeCcTBO (TeMBI) o0y4yarommxcs
4ac0B)
MHo)ecTBO MHoxecTBO, ornepanuu HaJ | Mcnmoib30BaTh TEOPETUKO-MHOXECTBEHHBIN
JEHCTBUTEIBHBIX MHOXKECTBAMH W HMX  CBOWCTBA. | ammapar JUIsl ONIMCAHUS X0J1a PELICHUS
YU CElL. Jwnarpammel Olinepa—BeHHa. | MaTeMaTHUECKHX 3a/1a4, a TAKXKE PEaJIbHbIX
MHOrou4JieHsbl. [Ipumenenue TEOPETUKO- | MPOI[ECCOB U SIBJIICHUIA.
PannonansHbie MHOKECTBEHHOro  amnmapara g | OnepupoBaTh NOHATHSAMH: PAllMOHAIBHOE
YpaBHEHUS U pelIeHHs 3aaa4. 4HCI10, OECKOHEUHas epuondeckas Apoosb,
HEPaBEHCTBA. PanuonanbHble YHCJIA. | IPOLIEHTHI; UPPALIMOHAIBHOE U
Cucremsl OOBIKHOBEHHBIE U JIECSTUYHbIE IPOOHU, | 1eMCTBUTEIBHOE YU CII0; MOAYJIb
JMHEWHBIX IIPOLIEHTHI, OeCcKOHEeUHbIE | IeHICTBUTENIBHOIO YHCIIA; HCIO0JAb30BaTh ITU
YpaBHEHUI nepuonnyeckue Apodu. IIpumeHeHue | MOHATUS MIPU MPOBEIEHUU PACCYKIECHUN U
(28 u) IpoOell W HPOLEHTOB JUIsl PEUICHMs | 10Ka3aTelbCTB, MPUMEHATH JpoOU 1
IIPUKJIAJHBIX 3a7a4. MIPOLIEHTHI JJIs PELICHUS IPUKJIAAHBIX 3aa4 U3
JleicTBUTENbHBIE YHCNA. | pa3IMYHbIX OTpaciel 3HAHUN U pealibHOMN
PanuoHanpHble W MPPAaLMOHAIBHBIE | KU3HU.
yucina. Apudmerndeckue onepauuu ¢ | Menob3oBaTh NpuOMKEHHBIE BBIYUCICHUS,
JIECTBUTENILHBIMU YHCIaMUA. Moayib | IpaBuia OKPYIJIEHUS, HNPUKUAKY U OLEHKY
JEUCTBUTEIBHOIO  YHCJIA M €ro | pe3yJibTaTa BBIYMCICHUMN.
CBOIICTBA. [Mpubmxénnpie | [IpuMeHATH pa3nuyHbIE METOAbl PELIEHUS
BBIUUCIICHNS, TpaBWJIa OKPYIJICHHS, | PAlHOHAIBHBIX M JPOOHO-PAIlMOHAIBHBIX
NPUKUIKA W OLEHKa pe3yibTaTa | YPaBHEHUH; a TaKKe METOJ HHTEPBAJIOB I
BBIUYHCIICHUH. pelLLeHUs] HEPABEHCTB.
OcHOBHBIE METOABI pelIeHUs LenblX U | OnepupoBaTh NOHATHSAMHM . MHOTOYJIEH OT
JIpOoOHO-pallMOHAIBHBIX YpaBHEHHUI U | OIHOM NMepeMEHHOMN, ero KOPHU; NPUMEHATH
HEpPaBEHCTB. MHOro4eHbl OT OJHOW | JI€JI€HME MHOTOYJIEHA HA MHOTOWIEH C
nepeMeHHou. JleleHrne MHOro4jiaeHa | OCTaTKoM, TeopeMy besy u reopemy Buera s
Ha MHOIOYJIEH C OCTaTKoM. Teopema | pemieHus 3ajad.
besy. MmHorounensl ¢ neasiMu | OnepupoBarhb NMOHATHAMU: cucreMa
kod(ppunmentamu. Teopema Buera. JIMHENHBIX YpaBHEHUH, MaTpula,
Pemenne cucteM nMHEHHBIX OIIpPENEIUTENb MAaTPULIBIL.
ypaBHEeHHI. MaTpHIla CUCTEMBI Hcnosib30BaTh CBOWCTBA OMpeneuTesss 2%2
JUHENHBIX ypaBHEeHUN. OnpenenuTend | A1 BBIYMCICHUS €r0 3HAa4eHUs, NPUMEHAThb
MaTpHLbl 2X2, €ro reOMeTpUIECKUI ONPENCIUTENIA UL  PELIEHHUS  CHUCTEMBI
CMBICJI U CBOMCTBA; BBIYUCIECHUE €TO JVHENHBIX ypaBHEHUM.
3HAYEHHUs; IPUMEHEHHE onpeneauTens | MoaeaupoBaTh peajbHbIe CHTyallun C
JUIS PELLIEHUS CUCTEMBI JIMHENHBIX IIOMOILIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
ypaBHeHHU. Perenre npukiagHbix HCCJIe0BATh IOCTPOCHHBIE MOJIENIN C
3aJa4 ¢ IOMOUIBbIO CUCTEMBI IIOMOILIBIO MAaTPHUIL U ONPEIEIIUTENEH,
JMHENHBIX YpaBHEHUN HHTEPIPETHPOBATH I1OJIYYCHHBIA pe3yIbTaT
@yHKIMU U ®ynHkuus, cnocoOsl 3a1anusd GyHKuU. | OnepupoBaTb NOHATHUAMHU : QYHKIIHS,
rpadukH. B3aumuo oGpaTHbIE PYHKLINH. crocoObl 3a1aHus QYHKIMU; B3aUMHO
CrenenHas Komnosumus @ynkuumii. ['papuk oOpaTHbIe PYHKLINHU, KOMITO3ULINS (PYHKINH,
GbyHKIMS ¢ UenbM | pyHKIUU. DIeMeHTapHbIe rpaduk QyHKIIMH, 001aCTh ONpPEIeIICHUS ’
IIOKa3aTeseM npeoOpa3oBaHus rpauKoB GYHKIUN. | MHOXKECTBO 3HaYCHUH (PYHKIIUU, HYIH
(12 4) O06usacTh OnpeaesaeHnss U MHOKECTBO (GYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

3HaueHui pynkuu. Hymm gyHkiun.
ITpomMexyTKH 3HaKOMOCTOSHCTBA.

JAUHEeWHas1, KBaJpaTuyHas, TpoOHO-THHEWHas U
crerneHHas QyHKIUY.




UYétHpie 1 HEUETHBIC (DYHKITUH.
[lepnognueckue PyHKIUN.
[IpoMeKyTKHM MOHOTOHHOCTHU
byHkuuu. MakcuMyMbl 1 MUHUMYMBI
¢bynkiuu. Hanbonpliiee 1 HauMeHbIIee
3HaueHHuEe (PyHKIIMH HA TPOMEXKYTKE.
Jlunelinas, kBajapaTu4yHasi U JIpOOHO-
auHeWHas QYHKUMHU. OJEeMEHTapHOe
HCCIIENOBAaHNUE u IIOCTPOEHUE
rpauKoB ATUX (QYHKITHIA.

CremeHb ¢ 1€1bIM  IOKa3aTeJEM.
bunom HeroToHa.

CrenenHass GyHKIUS C HATypaJbHBIM
U IIETBIM MoKa3aTenieM. E€ cBoiicTBa n

rpaduk

BbInoaHATL 31eMeHTapHbIE NMpeoOpa3oBaHuUs
rpaukoB QyHKIUH.

3HaTh M YMeTh J0Ka3bIBATh YETHOCTh UJIH
HEYETHOCTh (DYHKLIUHU, TIEPUOAUIHOCTD
(YHKIIMH, HAXOAUTH TPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI U
MUHUMYMBbI GYHKIIMH, HauOOJIbIIee U
HauMeHblllee 3HaueHne PyHKIUU Ha
IIPOMEKYTKE.

®opmyIHpPOBaTh U HILJIIOCTPUPOBATH
rpagpuyeckm CBOMCTBA JUHEHHOM,
KBaJIpaTUYHOM, TPpOOHO-ITMHEHHON U
CTETIeHHOM (YHKIIHA.

Beipaxars ¢popMyJIaMH 3aBUCUMOCTH MEXKIY
BEIMYHHAMMU.

3HaTh onpee/ieHUue U CBOMCTBA CTEIIEHHU C
LIEJIBIM T10Ka3aTeNeM; IOAXOAAIIyI0 hopMy
3aIIUCH 1€ CTBUTEIIbHBIX YACEI JJIs PELICHUS
IIPAKTUYECKUX 3a1a4 U NIPEACTaBICHUS JaHHBIX

Apudmernueckuit | Apupmerndeckuii KopeHb | ®opMy/IMpPOBaTh, 3aNUCbIBATh B
KOpEeHb N-0i HaTypaJIbHOH CTEIEHU U €ro | CMMBOJINYeCKOil ¢opMe U HCIOJIB30BAThH
CTEIECHU. CBOMCTBA. CBOMCTBA  KOpHi1  N-OM  CTemeHu Ui
Hppannonansubie | [IpeoOpazoBanus YHUCJIOBBIX | MPe0oOpa30BaHKS BhIPAKECHU.
ypaBHEHUS BbIpaXKeHU, conepkaummx crenenu u | Haxoaurp pelieHust UppaLMOHATIbHBIX
(18 4) KOpHH. YPaBHEHHMII C IOMOIUBIO  PABHOCHIBHBIX
WppanuonanbHbie YpaBHEHHUS. | IEPEXOAOB MJIM  OCYLIECTBJISII  IPOBEPKY
OcHoBHbIE METObI pelIeHHs | KOpHEH.
MppallOHAIbHBIX ypaBHeHH#. | CTpouTs Tpaduk GyHKOHH KOpHS N-Oi
PaBHOCHIIbHBIE TIEPEXOBI B PEUICHUH | CTEIIEHH KaK OOpaTHOW ISl (YHKIMH CTETEeHU
UppaloHaIbHBIX YPaBHEHUH. C HaTypaJbHBIM ITOKa3aTeleM
CpoiictBa W rpaduk KopHS N-oi
CTeTIeHH Kak (YHKIUU OOpaTHOU
CTENEHU C HAaTypaJbHBIM MOKa3aTeIeM
[Toxa3zaTenbHas Crenenb C paloHaJbHBIM | POPMYIHPOBATH OINpe/AeleHHe CTEIEeHU C
byHKIHS. IoKa3aTelleM U e€ CBOMCTBA. palMOHAJILHBIM [10Ka3aTEIEM.
IToka3arenbHble ITokazaTenbHas QyHKuuA, €€ CBOWCTBA
ypaBHCHUSI u rpaduk. Mcnonp3oBanue rpaduka BHHOHHHTI: Mpeodpa3oBanus  UHCIOBBIX
(10 u) DYHKIMHI 7S pellieHnst ypaBHEHHiA. BBIPQXECHUM,  coAepXkalluX  CTENeHH  C
Toka3aTenbHbIE ypaBHenus. | PAMOHATLHBIM MTOKA3aTEIEM.
OcHoBHbIE METO/1bI peLieHus
. Hcnoas3oBare mudpoBbIe Ppecypehbl A
MOKA3ATCILHBIX yPaBHCHIH oCTpOoeHus Tpaduka MmokasaTelbHOW (YHKIIHH
Y U3Yy4EHUSI €€ CBOMCTB.
HaxoauTh pemieHus nMoka3aTeabHbIX
YpaBHEHHI
Jlorapudmuueckas | Jlorapudm yucna. CBoiicTBa JlaBaThb onpeaesieHue jorapudma ynca;
GbyHKIHS. norapudma. JlecaTnansie u JECSITMIHOTO U HATYPAIBHOTO JIorapuma.
Jlorapudmudeckue | HaTypaJbHBIE JIOTAPUPMBI. Hcnosb30BaTh CBOMCTBA JOTapu(MOB s
YpaBHEHHUS [IpeobpazoBaHre BEIpAXKEHHUIH, npeoOpa3oBaHUs JIOTapU PMHUIECKUX
(18 9) cofieprKaIiuX JorapupMmel. BBIPAXKCHUH.

Jlorapudmuueckas pyHkus, eé
cBoiicTBa u rpa¢uk. McnonszoBanue
rpaduka QyHKIUH 11 peleHus
YPaBHEHHU.

CtpouTts rpaduk gorapupmMudeckont GyHKIUN
Kak 00paTHOM K [TOKa3aTeJbHOU U
UCIIOJIb30BaTh CBOMCTBA JOrapH (hMHUECKON
GbyHKUMM 7151 pelieHus 3a1a4.




Jlorapupmuyeckue ypaBHEHHUS.
OCHOBHBIE METOIBI PEIICHUS
JOrapu(MUYECKHX YPABHCHUH.
PaBHOCHIIBHBIC TIEPEXO/IbI B PEILICHUN
jorapu()MUYECKUX YpaBHEHUH.

Haxoautsb penieHus norapu(pMuy ecKux
YpPaBHEHH € TOMOUIbID  PABHOCUIIBHBIX
NEpPEeX00B MM  OCYILECTBJAS  IPOBEPKY
KOpHEM

Tpuronomerpuueck | CHHYC, KOCHHYC, TAHTCHC U JlaBaTh ompe/eJieHHsI CHHYCa, KOCUHYCA,
e BBIPAXEHHUS H| KOTAHT€HC YHCIOBOTO apryMeHTa. TaHTeHCA ¥ KOTAaHT€HCa YHCIOBOTO apryMEHTa;
yYpaBHEHUs ApKCHHYC, apKKOCHHYC M apKTaHI'€HC | a TAaKXKe apKCHHYCa, apKKOCHHYCa U
(22 ) YUCIIOBOTO apryMEHTA. apKTaHI'€HCa Ynca.
TpuroHomerpudeckasi OKpy>KHOCTb,
OTIPEIe/IEHNE TPUrOHOMETPUEECKHX IIpuMeHATH OCHOBHBIE TPHUTOHOMETPHYECKUE
(GYHKIHI 9UCTOBOTO apryMeEHTa. opmyitbi AT npeobpasoBanms
OCHOBHBIE TPUrOHOMETPHYECKHE TPUTOHOMETPUYECKUX BBIPAKCHHMA.
dbopmysl. [Ipeobpa3zoBanue
. IpumensaTs (GOpMyIBl TPUTOHOMETPHH IS
TPUTOHOMETPUYECKUX BBIPAKCHHH.
pelieHus OCHOBHBIX THIIOB
Pemrenye TpuroHOMeTpUYECKUX .
. TPUTOHOMETPUYECKUX YPABHECHUI
ypaBHEHU I
[TocnenoBarensHoCT| [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBarb NOHATUSIMU:
U M IPOTPECCUU 3aJIaHHs TIOCIIEIOBATEIILHOCTEH. IIOCJIEIOBATEILHOCTh,  CIIOCOOBI  3a/IaHuUs
(10 9) Meron MaTeMaTHYECKOW MHTYKIIHH. TIOCJIEZIOBATENLH OCTEH; MOHOTOHHBIE 1/1
MOHOTOHHBIC U OTPAaHUYCHHBIC OrpaHHYCHHbBIE HIOCJIeIOBATEIILHOCTH;
nocienoBatenbHocTy. Vctopust HCCJIeI0BATH IIOCJIEeIOBATEIILHOCTH Ha

aHaJn3a OECKOHEYHO MaJbIX.
ApudmeTtnueckas M IreoMeTpruecKas

MOHOTOHHOCTb U OI'PaHUYCHHOCTD.

[Tony4aTs npeacTaBieHE 00 OCHOBHBIX HIEAX

MIPOrPECCHH.
BecKOHEYHO y6iBatomas | AHAI3a OECKOHEUYHO MaJIbIX.
TCOMETPHHICECKas Tporpeccui. CyMM? JaBatbp omnpenejseHue apudMeTHYECKOH U
OECKOHEUHO yOBIBarOIICH .
. reoOMEeTPUYECKON TPOrpeCcCuu.
reoMeTpUYecKon HIPOrPECCUH.
JInneiiHblii M OKCIOHCHUMANBHBIN | Jloka3pIBaTh CBOWCTBA apH(METHUESCKOH |
poct. Yucro e. FEOMETPUYECKON  TpPOrpeccuH,  HaXOJIUTh
dopmyna  CIOKHBIX — TPOLEHTOB. | cyMMy YJIEHOB HPOTPECCHH, a TAKKe CyMMy
Hcnonb3oBaHue — MPOrpeccuu U | yjeHOB OCCKOHEYHO yOBIBArOIIICH
peIICHUA pCalbHBIX 3a4a4 | reoMeTpUYECKON MPOTrPECCUH.
MPUKIIATHOTO XapaKTepa
Hcnoab3oBarhs mporpeccuu sl  peleHus
3a/1a4 MPUKJIAJHOTO XapaKTep.
I[IpumensiTe GopMyny CIOKHBIX MPOIEHTOB
JUTSL pEIISHUS 3a/1a4 U3 PeaibHON MPaKTUKU
HenpepsiBHbIE HenpepsiBuble  ¢yHkiuu u ux | OnepupoBarsb MOHATHAMM byHKLINA
(GyHKIMH. CBOMCTBA. Touka paspbiBa. | HETIpEpbIBHAs Ha OTpe3Ke, TOYKa pa3phiBa
IIponsBoanas AcumnTorel  rpadukoB  (yHKOMH. | QyHKIUHM, acHMITOTA rpaduka yHKINH.
(20 9) CpolicTBa (GyHKIIMA HEMPEPHIBHBIX HA

oTpe3ke. MeToJ HHTEpBaJIOB JJIA
pelieHuss HepaBeHCTB. lIpumeHeHue
CBOWCTB HENpPEPBIBHBIX (YHKIHUHI 11s
pelIeHus 3a1a4.

IlepBas u BTOpast NpOM3BOIHbBIE
¢dbynkuu. Onpenenexnue,
reOMETPUIECKUI U (PU3HUECKHiA
CMBICJI IPOU3BOIHOW. Y paBHEHUE
KacaTeJIbHOU K rpaduky QyHKIUH.
[Ipon3BoaHbIE 371€MEHTaPHBIX
¢byukumii. [IpousBogHas cymmbl,
IIPOU3BEJEHUS, YACTHOTO U

IIpumensTs CBOMCTBA
GbyHKIUHI 1715 peleHns 3aaad.

HEIPEPBIBHBIX

OnepupoBarh MOHSATHSIMU . TIEpPBasi U BTOpPas

IIPOU3BO/IHbBIE byHKIHH; MOHUMAaTh
Gu3NYecKuiiT W TEOMETPUYECKHI  CMBICT
MPOU3BOIHON; 3alMChIBaTh ypaBHEHHE
KacaTeJIbHOM.

Boruucasarn MIPOU3BOJIHBIE CYMMBlI,

IMPOU3BCACHUS, HACTHOI'O U CII0KHOM (1)YHKIII/II/I.

H3yuars MIPOU3BOAHBIC 3JIeMEHTapHBIX




KOMIO3UIMH (pyHKINN (GYHKUIMH.
Hcnoan3oBaTh reOMETPUICCKHIA "
Gbu3nYecKuil  CMBICT  MPOM3BOAHOM IS
pelieHus 3aaa4
[ToBTOpEHwmeE, OcHOBHbIE TIOHATHS Kypca ainreOpsl u | [[pUMeHATsL  OCHOBHBIC  TOHATHS  Kypca
obo01eHue, Hayajg MaTeMaThHdeckoro aHaiam3a 10 | anreOpbl W Hayaja MaTEMaTHYECKOTO aHajM3a
CHCTEeMaTH3alus KJacca, 00o0meHne U | AN pelieHds 3a/7ad M3 PeaTbHOW JKHU3HH U
3HaHu# (2 v) CUCTEMAaTU3alUs 3HAHUI JPYTUX IMIKOJBHBIX IPEAMETOB

11 xiaacc (140 yacoB)

Hazpanmue pa3gena OcHoBHoOe coep:kaHue paszjeJia OcHoBHBIE BHU/bI AesTeIbHOCTH

(kosIMYecTBO (TeMbI) odyuawumuxcst

4acoB)

HccnenoBanue [Tpumenenue MIPOU3BOAHOMN K | Ctpouth rpaduKk KOMHO3UIMH (QYHKIHHA C

GbyHKIUI C | UCCIIEZIOBAHHUIO GbyHKUInH Ha | IOMOIIBIO 3JEMEHTAPHOIO HCCIEN0BaHUA U

MIOMOUIbIO MOHOTOHHOCTb M 3KCTPEMYMBI. | CBOMCTB KOMIIO3ULIUH.

IIPOU3BOAHON Haxoxnenue HauOO0JIbLIETO u | CTpouTh reoMmerpuyeckrue o0pasbl ypaBHEHUH U

(24 4) HaWMEHBIIEro 3HA4YCHMS | HEPABEHCTB HA KOOPAUHATHOM INIOCKOCTH.
HenpepbslBHOM QyHKIMM Ha oTpe3ke. | Mcmosb3oBaTh IIPOU3BOJHYIO IS
[lpumeHeHue  NpPOM3BOAHOM  AJs | UcclieoBaHMS (YHKLIMHM HAa MOHOTOHHOCTb H

HaxOXJEHUsl HAWIy4Ilero peueHus
B TPHUKIQJAHBIX  3a7adax,  JJIsd
ONPENEIEHUS] CKOPOCTH U YCKOPEHUS
npoliecca, 3aJaHHOro GopMyJIol niu
rpadukom.

Kommozumus GyHKIHHA.
['eomerpudeckune o0pa3bl ypaBHEHUH
U HEPaBeHCTB Ha KOOPIWHATHOU
MJIOCKOCTH

KCTPEMYMBI;,  HAXOAUTH  Hauboiblnee U
HauMeHbIllee 3Hau4eHUsI (PYHKIUU HENpepbIBHON
Ha OTPE3KE;

Crpoutrs rtpaduxku ¢(yHKIMIA HA OCHOBAHHUH
IPOBEIEHHOI0 UCCIIEI0BaHUS.

Hcnosb3oBaTh NPOU3BOAHYIO ISl HAXOXKIECHUS
HaWJIY4IIero peueHuss B MPUKIAIHBIX, B TOM
YHCIIe COLMAIbHO-9KOHOMUYECKUX, 3a1a4ax, I
OIpeNeTICHUs] CKOPOCTH U YCKOPEHHUs Ipoliecca,
3a1aHHOTO0 (HOPMYJIIOH MK TPAPUKOM.
IMonyuyars mnpeacraBjeHHe O TNPUMEHEHUU
IIPOU3BOAHON B PA3JIMYHBIX OTPACIAX 3HAHUU

IlepBooOpa3Has u

[TepBooOpa3Has, OCHOBHOE CBOMCTBO

OHepHPOBaTL NOHATUAMM HepBoo6pa3Ha;1 u

MHTErpai nepBooOpa3Hbix.  [lepBooOpasHbie | onpeneneHHblil nHTErpan. Haxoaurb
(12 4) anieMeHTapHbIX (QyHkuui. IlpaBuia | mepBooOpas3Hble 3eMEHTapHBIX (PYHKIHUH U
HaXO0X/1eHUs 1epBOOOPa3HBIX. BBIUUCIIIT HHTErpa 1o gopmyie Hetotona —
Wurterpan. ['eomerpuueckuii cmbich | JleiOHUIIA.
UHTErpaa. Brruncnenue )
ONpENeNEHHOr0  MHTErpaia o HaxoanTe niomanu IUIOCKHX buryp u o6bEMBI
bopmyse Hotorona-Jleii6uuua. TEJI € IIOMOILBIO ONPENEIEHHOIO UHTETPAIa.
IIpumenenue HHTErpalia JU1sL
. 3HAKOMHTBCH C MaTeMaTH4YECKUM
HaxXOXKJEHUs IUIomafeld IJIOCKHUX
) MOJIEIUPOBAaHUEM Ha npumepe
buryp u 00bEMOB T'€OMETPUUYECKUX .
nuddepeHuanbHbIX YpaBHEHHH.
Tel.
Ipumeps! perenuit Ilonyyars  npeAcTaBieHHME O  3HAYEHUHU
AuQepeHInaNbHbIX YPaBHCHHUI. BBEJCHUS TIIOHATHS MHTErpaja B Pa3BUTUH
MaTEMaTUKH
I'padpuku Tpuronomerpuueckue (ynkuuu, ux | Mcmoan3oBathb nuugposbie pecypebl s
TPUTOHOMETPUYECKUX | CBOWCTBA U I'PaUKH. HOCTPOEHUS IPapUKOB TPUTOHOMETPUUECKUX
(bYHKIHIHA. Ot60p KOpHEl | (YHKIIUU U U3y4EHUS UX CBOICTB.
TpUroHOMETpUYECKH | TPUTOHOMETPUYECKUX YPABHEHUN C
€ HEpaBEHCTBA HIOMOIIBIO TpUroHOMeTpHuecKoi | T eaTh TPUTOHOMCTPHHCCKUC  ypaBHCHWA I
(16 1) OKPYKHOCTH OCYIIECTBIATH OTOOpP KOpHEH C MOMOIIbIO
Pemenue TPUTOHOMETPUYECKUX




HEPaBEHCTB TPUTOHOMETPUYECKON OKPYKHOCTH.
IIpumensite GOpMyNIBl TPUTOHOMETPHUHU LIS
peLieHus OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKHX HEPABEHCTB.
Hcnoan3oBarh MU poBbIe pecypehl s
MOCTPOCHUS U M CCIIeIOBaHUs TpauKoB
byHKIUH
WppanuoHnainsHsle, OcHoOBHBIE METOBI pewenus | IlpumeHATh  CBOMCTBA  IIOKA3aTEJIbHOW U
MOKa3aTeIbHbIC U MOKA3aTeNbHBIX U JIOTAaPUPMUYECKUX | JIOTApUPMHUIECKON  QYHKIIMA K  PEHICHHUIO
morapupmMuvecKue HEpPaBEHCTB. MOKa3aTeNbHBIX u norapupMUYECKUX
HEepaBeHCTB (24 u) OcHOBHbBIE METOJIbI pellieHUs] | HEPaBEHCTB.
HppaIMOHATILHBIX HEPABEHCTB.
Tpaduueckine MeTOAbl  pelIeHHs O060cHOBATH PABHOCUIILHOCTD MEPEXOIOB.
MPPAlMOHAIILHBIX, TOKA3ATCILHBIX M| po gy, UppaLOHAJIbHBIE HEPABEHCTBA.
norapu()MUYECKUX YpaBHEHUH U
HEPaBEHCTB HUcnoab3oBare  rpaduueckue METOObl U
CBOMCTBA BXOASIIUX B  YpPaBHEHHE  HIIU
HEPaBEHCTBO (DYHKIMM JIJIS1 PEIICHUS 3a/1a9u
Kommnuekcubie yncna | KomrmiekcHbie yucaa. | OnepupoBaTb NOHATUSIMH : KOMIUIEKCHOE
(10 9) AnreOpanyeckas U | YUCJIO U MHOKECTBO KOMILIEKCHBIX YHCEN.
TPUTOHOMETpUUIECKas ¢dopmel | IlpeacTaBiasiTh KOMIUIEKCHBIE YHCIIA B
3aMMCH KOMIUIEKCHOT O YHCIIa. anreOpanveckoil ¥ TPUrOHOMETPHIECKOM
Apudpmernueckre — onepanuu ¢ | Gopme. BeImoJHATH apupmeTnueckue

KOMITJIEKCHBIMH YHCIIAMH.
N300paxeHrne KOMIUIEKCHBIX YHCEN
Ha KOOPAMHATHOM IMIOCKOCTH.
®opmyna Myaspa. Kopau n-oi
CTENEHH U3 KOMIIEKCHOT'O YHCIIa.
[IpumMeHeHnEe KOMIUIEKCHBIX YHCEN
Ui pemieHus  GU3MYECKUX U
reOMEeTPUYECKUX 3a/1a4

Olepaluy ¢ HUMH.
HN3o00paxkarsb KOMILJIEKCHBIE
KOOPAMHATHOW IJIOCKOCTH.
IIpumensaTs Gopmyny MyaBpa u nony4arsb
IPEACTABJIEHUE O KOPHAX N-0i CTENEHU U3
KOMILIEKCHOI'O UK Cia. 3HAKOMHMTBCS C
[IpUMepaMH PUMEHEHHS] KOMITJIEKCHBIX YHCEN
JUISL pellIeHHs] TeOMEeTPUYECKUX U (PU3HUYECKUX
3a1a4

qucia Ha

HatypansHuble u
LIEJIbIE YK CIIA

HarypansHble u 1ienble yuca.
IIpumenenue NpU3HAKOB ACIUMOCTU

OHGpHpOBaTb MNOHATUSAMU. HATypaJbHOC H
EJI0C YU CJI0, MHOXKXECCTBO HATYpPaJIbHBIX YU CCJL.

(10 u) ueneix umcen, HOJ wu HOK, | Hcnoab30BaTh NPpU3HAKHU JETUMOCTH LIETBIX
OCTaTKOB 110 MOAYJIO, aIropuTMma | uncelst; ocratku no moxyio; HOJl u HOK
EBximpna gns  pemieHus 3amad B | HATypaJbHBIX YMCEIT; anropuT™ EBkimaa st
LeJIBIX YHCIIaX pelieHus 3aaau.
3anuceIBaTh HATypalbHbIE YUCIA B Pa3JIMYHBIX
NO3UILIMOHHBIX CUCTEMAX CUMCICHUS
Cucrembl Cucrema U COBOKYIHOCTh ypaBHEHHI.| OnepupoBaTh NOHATHAMM: CUCTEMA U
paluoOHANIbHBIX, PaBHOCUIIbHBIE CUCTEMBI U CUCTEMbI- | COBOKYITHOCTb YPaBHEHUH 1 HEPABEHCTB;
HppalOHAIBHBIX CIIEeJICTBHUS. pelIeHre CUCTEMbI UM COBOKYITHOCTH;
MOKa3aTeNbHbIX U OCHOBHbIE METO/Ibl PELIECHHS] CHCTEM | PaBHOCUJIbHBIE CUCTEMBbI M CUCTEMBbI-CJIEICTBHSL.
Jorapu(pMuUYecKux Y COBOKYITHOCTEH paliMOHaJIbHBIX, HaxoauTh pemeHust CHCTEM U COBOKYITHOCTEN
ypaBHEHUI MppaloHaJIbHbBIX, TOKA3aTEIbHBIX U | LIEIBIX palliOHAJIbHBIX, HPPALIMOHAIBHBIX,
(12 v) norapu(pMUYECKUX YpaBHEHHIA. MOKa3aTEeNbHBIX U JIOTapu(MUIECKHX YPaBHEHUN

[IpuMeHeHnEe ypaBHEHMM, CHUCTEM U
HEpaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a/1ad U 3a1ad M3
pa3nUyHBIX obOjlacTel Hayku U
pearbHOM JKM3HM, HHTEpHpeTanus
MIOJyYEHHBIX PE3YyIbTaTOB

Y HEPaBEHCTB.

IIpuMeHsITh CUCTEMBI YPABHEHUH K PELIECHUIO
TEKCTOBBIX 3324 U3 Pa3JIMYHbIX o0sacTen
3HAHUW U pealbHON KU3HU;
HHTEPNPEeTUPOBATH MMOJTYYECHHbBIEC PEIICHUS.
Hcnoan3oBarh UdpoOBBIE pecypehl




3amauu ¢

PannonanbHble, MppallMOHAJIBHEIE,

Bbi0uparth croco0 penieHus panuuoHalIbHBIX,

napaMeTpamu IoKa3aTelbHbIE, JorapuMuyecKkue | UppallliOHAJIBHBIX, 10KA3aTENbHBIX,

(16 9) U TPUTOHOMETPUYECKUE YPAaBHEHUS, | JOrapu(MHUUECKHX U TPUTOHOMETPUYECKUX
HEpaBEHCTBA M CUCTEMBI C YPaBHEHUH U HEPABEHCTB, COJAEPKAILUX MOy
napaMeTpaMu. ¥ TTapaMeTphbI
ITocTpoenue u uccnenoBanue I[IpumensiTh rpaduyeckue M aHAJIUTUYECKUE
MaTeMaTUYECKUX MOJIeJIel peajbHbIX | METOJbI JIUIsl pELIeHUs YpaBHEHUN M HEPaBEHCTB
CUTYAaILMH C IOMOUIbIO YPaBHEHUH, C mapamerpaMM, a TakKXe HCCIEA0BaHUE
CHCTEM YPaBHEHHUH U HEPABEHCTB C GbyHKIMI METOJaMH MAaTEMAaTHYECKOr0 aHaJIN3A.
napaMeTpaMu Crpourb M mHcCIeAOBATHL MaTEMaTHYECKUE

MOJENN peajbHbIX CHTyalluii C MOMOIIbIO
YpaBHEHUM, HEPaBEHCTB U  CHCTEM  C
napaMeTpaMu

[ToBTOpEHue, OcHOBHBIE TOHATUS U MeToAsl | MoaeaupoBaTh peajbHbIE CUTYyallH Ha S3BIKE

00o611eHue, Kypca, 06o0mIeHne U | anreOpbl, COCTABJATH BBIPAXKEHUS, YPaBHEHHUS,

cHCTeMaTu3alus cUCTeMaTu3alus 3HaHHUH HEpaBEHCTBA U UX CHCTEMBI 110 YCIOBHIO 3aa4H,

3HaHu# (16 )

HCCJIE0BATH [IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM allrapara ajareopsl.

IIpuMensaTs, (QYHKUMM A8 MOJAEIUPOBAHUSA U
UCCIIEI0OBAHU peabHBIX IIPOLIECCOB.

Pematpb npukiaaHble 3a1a4, B TOM YUCIIE
COIMATIbHO-PKOHOMUYECKOT0 U (PU3HUECKOro
XapakTepa, CpellCTBaMU aJredphl U
MaTeMaTUYECKOIo aHaJIu3a

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT' O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

Anrebpa u Hauana MmaTemaThueckoro ananusa. 10-11 knaccel. Yuebnuk. bazoBslii u yriyOieHHbINH ypOBHHU.

2021. Yuebnuk. Amumos 1. A. U3natensctBo «IIpocBemieHue

METOIUYECKHUE MATEPHUAJIBI 1JISA YUYUTEJIA

* Anrebpa u Hauaja MaTemaTuueckoro aHaiusa. 10-11 kiaccel. YueOHuK. ba3oBblil 1 yriayOnaeHHbIH ypOBHU.

2021. Yuebnuk. Anumos 1. A. U3znatensctBo "[IpocBemnienue"

* Pabouas mporpamma cpeaHero ooiiero oopazoBanus npeamera «MaTeMaTHKay yriryOJIEHHBIH y pOBEHb.

Ono6pena penreHueM deaepasbHOr0 y4eOHO-METOANIECKOT0 00bETUHEHUS 110 00IIIeMYy 00pa30BaHUIO,

npotokoia 7/22 ot 29.09.2022 1.

* Meronnyeckne peKOMEeHIaIiK 1o yueOHuKy "Anredpa u Havana anaimmuza" 10-11 kmaccel /ABTOp: ATMMOB

[I.A., U3natensctBO "[IpocBemenue"




» Anrebpa u Hauasna aHanusa, 10-11 kiacesl, B AByX 4actax. [loypouHoe niiaHupoBaHue o yueOHUKY

Amumosa III.A/ ABTop-cocraButens: ['puropresa ['.1.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

* http://window.edu.ru/ DnekTpoHHas OMOIMOTEKA YYCOHUKOB U METOANYCCKUX MAaTECPUATIOB

* http://www.math.ru Marepuassl o MaTeMaTuke B EXMHON KOMIEKIUH UPPOBBIX 00pa30oBaTEIbHBIX

pecypcoB
* http://www.bymath.ne t T'azera «MatemaTtuka» M3narenbckoro qoma «IlepBoe ceHTAOPS»

* http://www.uztest.ru 3amaum o reomeTpuu: WHHOPMAIIOHHO-TIOMCKOBAs CUCTEMa

* http://www.problems.ru KommnbrorepHast MaTemMaTKa B MIKOJIC

* http://school.msu.ru Martematuka. [lIkona. Bynymee. Caiit yaurenst matematuku A.B. IlleBkuHa

* http://www.etudes.ru MatemaTudeckoe oOpa3zoBaHue: IPOLLIOE U HacTosee. HTepHeTOMOIMoTeKa 1o

METOIMKE TIPENoJaBaHusI MaTEMAaTHKH
* http://www.exponenta.ru ITopran Allmath.ru — Bcst MmaTreMaTrka B OTHOM MeCTe

* http://www.allmath.ru TIpuknagHas MaTeMaTHKa: CIPABOYHUK MaTEMaTHYECKUX (OPMYII, IPUMEPHI U
3a/1a4K C PEHICHUSIMHU

« http://math.rusolymp.ru 3amayHuUK 1S TOATOTOBKY K OJIMMIIMAIAM I10 MATEMATUKE

* http://tasks.ceemat.ru 3anumaresnbpHas MareMaTuka — OJIMMIIHA/IbI, UTPbI, KOHKYPCHI 10 MATEMATHKE JIJIS

LIKOJILHUKOB
« http://www.math-on-line.com MareMaTHdecKue OMMIIUAIBI IS [IKOJIbHUKOB

* http://www.olimpiada.ru MaTtemMaTHuecKkne OJIMMITHAABLI U OJMMITHAIHBIE 3a0a41



http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/
http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/
http://www.allmath.ru/
http://math.rusolymp.ru/
http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.olimpiada.ru/
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