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INOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma coctaBiieHa B COOTBETCTBUU ¢ 3akoHOM Poccutickoit @enepamnu «O0
oOpazoBanun POy, TpedoBanusimu OenepaibHOro rocy1apcTBEHHOT0 00pa30BaTeIbHOTO CTaHIapTa
cpennero obmero oopaszoBanus (PI'OC COO); TpeboBaHUSIMEU K pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHOl MporpaMMel cpeaHero odmiero oopazoanus MOBY «COILL Ne5y (TUIHOCTHBIM,
METanpeMETHbIM, IPEAMETHBIM); OCHOBHBIMH THOJIXOJaMH K pa3BUTHIO U (POPMHPOBAHUIO
YHUBEpCaIbHBIX YueOHbIX neiicteuil (YY) st cpearero ooiero oopa3oBanusi; y4eOHbIM IIIaHOM
MOBY «COII Ne5». B Heli cobmromaercss IpeeMCTBEHHOCTh C (heepaibHbIM TOCYyIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJIAPTOM OCHOBHOTO 00Iero oOpa3oBaHUS; yUWUTHIBAIOTCS BO3PACTHBIE U
MICUXOJIOTHYECKUE OCOOCHHOCTH UIKOJBHUKOB, OOYYalOIIMXCS Ha CTYNEHU CpEeAHero ooOIero
00pa3oBaHMs, YIUTHIBAIOTCS MEXKIIPEIMETHEIC CBSI3U.

[IporpamMma obecrieunBaeTcs caeayOuM yueOHO-MeTOANYeCKHM KOMILIEKTOM:

Yuebnux 1. Marematuka. AnreOpa u Hayajia MaTeMaThdyeckoro aHaimmsa. 10 — 11
KJ1acchl: 0a30BBIN U yrimyOn€HHbIH ypoBHU: yueOHuk / LLI.A. Anmumos, F0.M.
Konsrun, M.B. TkauéBa. — Mocksa: [IpocBenieHue;

Jluoakmuueckue 1. Marematuka. AnreOpa ¥ Hayasia MaTeMaTuyeckoro aHaimmsa. 10 — 11
cpedcmaa Oiist KJIacChl: 0a30BBIA U yriyONEHHBIA YPOBHU: TUAAKTHUECKUE MaTepHUaibl /
yuawuxcs III.A. Anmumos, FO.M. Komnsirun, M.B. TkauéBa. — Mocksa: [IpocBerienue;

Y4eOHblii Kypc «Anredpa 1 Hayajia MaTEMaTHUYECKOT0 aHaTu3ay SBIISETCS OJIHUM U3 HauboJee
3HAUYMMBIX B TpPOrpaMMe CpeaHero oOiero oOpa3oBaHMs, MOCKOJBbKY, C OJHOW CTOPOHBI, OH
o0ecrieuynBaeT MHCTPYMEHTAIbHYIO 0a3y Uil U3yueHHs] BCEX €CTECTBEHHO-HAayUHBIX KYPCOB, a C
JIpYroil CTOpPOHBI, POPMHUPYET JOTMUYECKOE M aOCTPaKTHOE MBILIUICHHE O0YYaroluXcs Ha YpOBHE,
HEOOXOIMMOM JIJIsl OCBOEHHsI MH(POPMATUKH, OOLIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU MU JAPYTHX
JUCIUIUIMH. B pamkax maHHoro ydeOHOro kKypca oOydarolluecsl OBJIQJIEBAlOT YHHBEpPCAIbHBIM
S3BIKOM COBPEMEHHOI HayKH, KOTopast GOpMyJIupyeT CBOU JOCTHKEHHs B MaTeMaTHUecKoi opme.

VY4eOHbIil Kypc anreOppl M Hayajdl MaTEeMaTHYeCKOro aHaju3a 3akja/bIBaeT OCHOBY IUIf
YCIIEUIHOTO OBJIQJICHUS 3aKOHAMH (U3UKU, XUMUHU, OMOJIOTUH, TIOHUMAHUS OCHOBHBIX TEHJEHIUN
Pa3BUTHUSI PKOHOMUKHM M OOIIECTBEHHON >U3HHU, IMO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MHCIIONIb30BaTh MUX JJIS JlalbHEHIIero
o0pa3oBaHMs U B MOBCEJAHEBHON XHU3HU. B TO ke BpeMs OBiajieHue abCTPaKTHBIMHU U JIOTUYECKU
CTPOTUMH KOHCTPYKLHUSMH anreOpbl U MaTeMaTHYECKOro aHajiu3a Pa3BHBAET YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UICTUHHOCTb, JJOKA3bIBATh YTBEPKJIEHUS C MMOMOIIBI0 HHIYKIUU U
paccyxaaTh JIeAyKTUBHO, HCIOJb30BaTh O0OOIIEHME M KOHKPETHU3alluio, abCTparupoBaHHE U
aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIILICHUE.

B xoxe wu3yueHuss ydeOHOro kypca «AnreOpa M Hadala MaTeMaTHYECKOrO aHalIHu3a»
oOydaromuecss TMOJy4YalOT HOBBIM OMNBIT peHIeHUs MPHUKIAJHBIX 3aJad, CaMOCTOSITEbHOTO
IIOCTPOEHHUS MAaTEMaTHYECKMX MOJEIEH pealbHBbIX CHUTyaluid, HWHTEPIPETAlUU IOJYyUYEHHBIX
pelieHni, 3HAKOMSATCS C MpUMepaMu MaTeMaTHMYeCKHUX 3aKOHOMEpPHOCTEH B MIpUpOJie, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VYueOHbII Kypc o0O0JagaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIHA
peanu3yercss Kak uepe3 Y4eOHBbI Marepuan, CHoCOOCTBYIOUIMH (HOPMUPOBAHHIO HAYyYHOTO
MHUPOBO33PEHUS, TaK U Yepe3 CHeluPuKy yueOHOM NesTeNbHOCTH, TpeOyromel mpoaoHKUTEIbHON
KOHIIEHTPAllU BHUMAHUs, CAMOCTOATEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJY4YEHHbBIN
pe3yJbTar.

B ocHoBe Meromuku oO0ydeHus anreOpe M HadajgaM MaTeMaTHYEeCKOro aHaiu3a JICKUT
JeSITeIbHOCTHBIA PUHLUIT O0yUEHUSI.

B crpykType yueOHOro Kypca «Anredpa M Hayala MaTeMaTUYeCKOrO aHaIM3a» BBIAETICHbI
CIIEyIOIINE COJepKaTelbHO-MeToANnYeckue JUHUU: «Yuciaa u  BbeIUHCIEHUS», «DyHKIUU U
rpadukn», «YpaBHEHUSI M HEpaBeHCTBa», «Hauana maremaTmueckoro ananmsa», «MHOXeECTBa U



JorrKay. Bce oCHOBHBIE COzlepKATENbHO-METOAUYECKNE JIMHUHA U3YYAOTCSl HA MPOTSKEHUU JIBYX
JeT o0y4eHHs1 Ha YpOBHE CpeaHEero oOIiero oOopa3oBaHMs, €CTECTBEHHO JOMOJHSS APYT Opyra U
MOCTENIEHHO HACHIIAsCh HOBBIMH TeMaMU M pasfenaMu. JlaHHBIM y4eOHBIH Kypc SBIsSETCS
MHTETPAaTUBHBIM, IOCKOJIBbKY OOBEOUHSET B cede CcolepKaHHe HECKOJIbKUX MaTeMaTHYeCKHX
JTUCIUIUIMH, TaKUX Kak anreOpa, TPUTOHOMETpHS, MaTeMaTHYeCKHl aHaliu3, TEOPUS MHOXKECTB,
MaTeMaTHuecKkasi jioruka u apyrue. [lo mepe Toro kak oOywaromuecs: OBIafeBarOT Bcé Ooiee
OIMPOKMM  MaTeMaTHYeCKHM  anmapaTtoM, Yy HHUX [OCIeoBaTelbHO  (opMupyercs H
COBEpUICHCTBYETCS YMEHHME CTPOUTHh MaTEMaTHYECKYI0 MOJEIb PEAbHOM CUTyaluH, MPUMEHSATh
3HAHUA, TIOJNyYEHHBIE TMPU M3YyUYEHUU Y4YEOHOro Kypca, Mg pEIIeHUs CaMOCTOSTEIbHO
c(hOpMyJIUPOBAHHON MaTEeMaTUYESCKOM 3a/1a4H, a 3aT€M HHTEPIIPETUPOBATH CBOI OTBET.

CopepxarenpHo-MeTOANYECKasl JTUHUA «Yuclia ¥ BBIYMCIECHUS» 3aBepuiaeT (OpMHUpPOBaHHE
HaBBIKOB HCIIOJIb30BAaHUs JICHCTBUTENBHBIX YUCEN, KOTOPOE OBUIO Ha4aTO Ha ypOBHE OCHOBHOI'O
obmero obpazoBanusa. Ha ypoBHe cpemnero obmiero oOpa3oBaHHs 0c000€ BHUMAHHUE YACIACTCS
(OPMHUPOBAHHUIO HABHIKOB PAIlMOHATBHBIX BBIYMCICHUHN, BKIIIOYAIONUX B Ce0s HMCIOIb30BaHUE
pa3iauuHbIX (OpM 3amUCH YKCia, YMEHHE JelaThb MPUKHUIKY, BBINOIHATh HPUOIKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YUCIOBBIE BBIPAKEHMS, pabOTaTh C MaTEMaTUYECKMMH KOHCTAHTAMH.
3HaKOMbIE O0YYalOUIMMCS MHOXECTBA HATypajbHBIX, LIETBIX, PAIMOHATIBHBIX U JIEHCTBUTEIbHBIX
Yyycesl JOMOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCel. B KakIoM U3 3THUX MHOXECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My crhenuduyecKkre 3aJauyd M OIepaluu: JIeJeHHE Haleso,
OIIEpUPOBAHME OCTATKaMHU Ha MHOXKECTBE LENbIX YHUCEN, 0COObIE CBOMCTBA pallMOHANbHBIX U
UPPALMOHATIBHBIX YKCeN, apu(pMeTUYeCKue OIepaluu, a Takke M3BICUCHHE KOPHS HaTypalbHOMN
CTENIEHU Ha MHOYKECTBE KOMIUIEKCHBIX 4Mcell. biaaroaaps mocienoBareaIbHOMY pacliupeHHIo Kpyra
HCIIOJIB3YEMBIX YHUCEN U 3HAKOMCTBY C BO3MOKHOCTSIMU UX MPUMEHEHHUS JUIsl PEUICHUS Pa3IMYHbIX
3a1a4 GOPMHPYETCS MPEICTaBICHHE O €INHCTBE MAaTEMAaTHKN KaK HAyKH W €€ pOJM B IOCTPOCHUU
MoJieNielt peallbHOTO MUPA, IIUPOKO UCHOJIB3YIOTCS 0000IIEHNE U KOHKPETH3ALHS.

Jlunus «YpaBHEHUS U HEPABEHCTBAY PEATU3YETCS HA MPOTSYKEHUU BCErO 0O0yU€EHHUsl Ha YPOBHE
cpeaHero obmero oOpa3oBaHMs, MOCKOJIBKY B KaxaoMm paszene IlporpamMmel mpeaycMOTpeHO
pelIeHre COOTBETCTBYIOIIMX 3ajgad. B pesynbrare oOydaromuecs OBIIAJEBAIOT pPa3IMYHBIMU
METOJIJaMU PEUICHHUS PAlMOHAIBHBIX, HPPAIMOHANBHBIX, MOKa3aTeIbHBIX, JTOTapU(PMHUECKUX U
TPUTOHOMETPUUECKUX YpaBHEHUI, HEPAaBEHCTB U CUCTEM, a TaKXke 3ajay, COJIepKalliX MapaMeTphl.
[TomydyeHHbIE YMEHHUS IIUPOKO HCHONB3YIOTCS TMPHU UCCIEJOBAHUM (PYHKIHH C TOMOIIBIO
IPOU3BOJHON, MpU pEHIeHUH NPUKIATHBIX 3aJad W 3a7ad Ha HaxXO0XJAeHHWE HauOOoNbIIUX U
HAaUMEHBIINX 3HAaueHUU ¢GyHKUWU. JlaHHAs cojeprkaTenbHas JMHHUS BKIIOYAaeT B cels Takxke
(dbopMUpOBaHHE YMEHUI BBINOJIHATH PACUYETHI MO (OopMysaM, MPeoOpa3oBaHMs PALMOHAIBHBIX,
MPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TAK)KE BBIPAXKEHUHN, COAEPIKALUX CTEIICHH
u jorapudmel. braromaps u3ydeHHI0 anredpanvyeckoro Marepualia MPOUCXOIUT AajibHeHIiee
pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBINUICHHS 00ydaromuxcs, GOpMUPYIOTCS HABBIKU
JEAYKTUBHBIX PAcCyXJIeHUH, paboThl C CHMBOJIBHBIMHU (POpMaMHU, IPEICTaBICHUS 3aKOHOMEPHOCTEH
Y 3aBUCHMOCTEH B BHJIC PAaBEHCTB U HEPaBEHCTB. Anredpa nmpeiaraeT 3G PeKTUBHbIE UHCTPYMEHTHI
JUISL pellieHus] NMPAKTUYECKUX M eCTECTBEHHO-HAyUHBIX 3a/ay, HarJigHO JAEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAyKH.

CopepxarenbHo-MeTonuyeckass JdUHUS «DyHKIUM M TpaduKU» TECHO NeperieTaercs ¢
JIPYTHUMH JIMHUSMHU y4eOHOTO Kypca, MOCKOJIBbKY B KaKOM-TO CMBICTIE 3a7a€T MOCIeI0BATEIbHOCTD
W3ydeHus  Marepuana. V3ydeHue  CTENEHHOW, IMOKa3aTeNIbHOW, JIoTapu(PMUYECKON |
TPUTOHOMETPUUECKUX (PYHKIIHMIA, UX CBOMCTB U rpaMKOB, UCIIOJIb30BaHUE QYHKITUH JJIsl peIIeHus
3aja4 U3 JAPYTruX y4eOHBIX MPEIMETOB U PeaIbHOM >KM3HHU TECHO CBSI3aHO KaK ¢ MaTeMaTUYECKUM
AHAJIM30M, TaK ¥ C PEIICHUEM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM 00JbIIOE BHUMAHUE yACTISETCS
(GOpMHUPOBAHHIO YMEHHUS BBIpaXXaTh (POpPMYJaMHU 3aBUCUMOCTH MEXAY Pa3IM4YHbIMH BEIHMUYHMHAMU,
MCCJICIOBATh MOy4YeHHBIC (YHKITUHU, CTPOUTH UX rpaduku. MaTtepuan 3Toi copepKaTeabHON THHUN
HalleJIeH Ha pa3BUTHE YMEHUM W HABBIKOB, IO3BOJSIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B DPA3JIMYHON (opMme: aHAIMTHUECKOM, rpaduueckoil u crmoBecHoi. Ero msyuenue
CIOCOOCTBYET Pa3BUTHIO QJITOPUTMHYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHUIO W
KOHKpPETHU3allMH1, UCIIOJIb30BAaHUIO aHAJIOTUM.

CopnepxarenpHas nuHHA «Hagama maremaTMdeckoro aHaian3a» MO3BOJISIET CYLIECTBEHHO
pacIIMpUTh KPYT KaK MAaTEeMAaTUYECKUX, TaK U MPUKIATHBIX 33/1a4, JOCTYIHBIX 00yUYaOIUMCs, TaK



KaKk y HHUX MOSBJISIETCS BO3MOXKHOCTh CTPOHMTH TI'padHKH CIOXKHBIX (YHKIUI, ONpEeNensiTh HX
HAHOOJIBIINE U HAMMEHBIIINE 3HAa4YCHUs, BBIYMCIIATH INIOIIaAH (bl/lfyp A 00BEMBI TCJI, HAXOAUTH
CKOPOCTH ¥ YCKOpeHHs mpomeccoB. J[laHHas coaep)kaTelbHas JIMHUS OTKPBIBACT HOBBIC
BO3MOXHOCTHU ITOCTPOCHUA MATCMATHYCCKUX MOI[CJICﬁ PCaJIbHBIX CI/ITyaHHfI, IIO3BOJIACT HAaXOAUTH
HaWIydllee pelICHWE B NPUKIAIHBIX, B TOM YHCIE COLMAIBLHO-DKOHOMHYECKHX, 3a7adax.
3HAaKOMCTBO C OCHOBAMH MAaTE€MAaTHYECKOrO aHalM3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO,
(OpMaNbHO-IOTHYECKOTO ¥ KPEAaTHBHOT'O MBINIICHUS, (OPMHUPOBAHUIO YMEHHMH pacrlo3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTEMAaTWKH B HayKe, TEXHUKE M HCKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIOIINXCS Pe3yJIbTaTax, IOIyUYCHHBIX B X0/I€ Pa3BUTHS MAaTEMaTHKH KaK HAyKH, U 00 X aBTOpax.

CopnepxaTenpHO-MeTOANYECKast TMHUS « MHOXKECTBA U JIOTUKa» BKIIOYAET B CE0s SIIEMEHTHI
TEOPUU MHOXKECTB M MaTEMaTH4YEeCKOH JIOTHKH. TeopeTHKO-MHOKECTBEHHbBIE ITPECTABICHHS
IMPOHU3LIBAIOT BECh KYpC IIKOJIBHOM MaTeMaTHKU U npeajararoT Hanbosee yHI/IBepcaHBHBII\/JI SA3BIK,
OOBEIMHAIOMUI BCE pa3/iesibl MaTeMaTHKH M e TPWIOKECHUIH, OHM CBS3BIBAIOT DPa3HBIC
MAaTCMAaTUYCCKUEC JUCHUINIMHBI W HX IHPUIIOKCHHA B CIWHOC 1CIOC. HOBTOMy Ba)XHO JaThb
BO3MOXKHOCTh ~OOydaromemycss HOHUMAaThb TEOPETUKO-MHOXKECTBEHHBIH SI3BIK COBPEMEHHOM
MAaTCMAaTUKHU U HUCIIOJB30BaThb Cro JIs1 BBIPAKCHHA CBOUX MBICIICH. I[I)YFI/IM BAXXHBIM IMPHU3HAKOM
MaTeMaTUKHU KaK HayKH CJIeyeT IPU3HATh CBOWCTBEHHYIO € CTPOrocTh 000CHOBAHMI U CIEJOBaHHE
OHpeIleJIéHHI)IM ImpaBujIaM IMIOCTPOCHUA JOKA3aTCIILCTB. 3HAKOMCTBO C 3JIEMEHTAMH MaTeMaTHIECKOI
JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHUS! 00Yy4YaIOIIUXCsl, MO3BOJISET UM CTPOUTH
CBOHM PACCYX/ICHHUS HA OCHOBE JIOTHYECKUX MPABHJI, (POPMUPYET HABBIKK KPUTHUECKOTO MBILIUICHHS.

B yueOHOM Kypce «Anredpa M Hayaslla MaTeMaTHYECKOTO aHAIN3a» MPHCYTCTBYIOT OCHOBBI
MAaTCMaTUYCCKOro MOACIINPOBAHUS, KOTOPBIC ITPHU3BaHbI CII0COOCTBOBATH (bOPMI/IpOBaHI/IIO HAaBBIKOB
HOCTPOEHHSI MOZEJIEeH pealbHBIX CUTYAIMid, UCCIEIOBAHMU ATUX MOJEJIEH C MOMOIIBIO anmapaTa
anreOpbl 1 MaTEMAaTUYECKOTO aHAIN3a, MHTEPIIPETAIINH TIOJTYYCHHBIX Pe3yIbTaToB. Takue 3a1aHust
BIUIETEHBI B KQX/IbI U3 Pa3JIeJIOB MPOTrPaMMBbl, TIOCKOJIbKY BECh MaTepuall yueOHOro Kypca HIMPOKO
HCIOJIB3YCTCA [JIA PCUHICHUSA IMPUKIAAHBIX 3a1ady. HpI/I PEIICHNU PCAJBHBIX IMPAKTUYCCKHUX 3aaad
oOyvaroimuecss  pa3BUBAIOT  HAOMIOJATENbHOCTh, YMEHHME  HAaXOJUThb  3aKOHOMEpPHOCTH,
abcTparupoBarbCs, HUCIOJB30BaTh AaHAJIOTHIO, 0000maTh W KOHKPETU3HPOBATh MpoOiIemy.
JlesarenbHOCTh IO (POPMHUPOBAHUIO HABBIKOB PELLICHUS MTPUKIIAJAHBIX 3a/1a4 OPraHU3yeTcs B IpoLecce
U3YYEHHUsI BCEX TeM yueOHOro Kypca «Anredpa 1 Hauaiaa MaTeMaTHUYECKOTO aHAJIU3ay.

Onucanue Mecta y4eOHOIO NMpeaAMeTa B y4eOHOM IJIaHe
Ha uzydenune yueOHOTO Kypca « AnreOpa 1 Hadyajaa MaTeMaTHUYeCKOTrO aHaIn3a» OTBOIAUTCS 272
yaca: B 10 kitacce — 136 yacoB (4 gaca B Henenio), B 11 kitacce — 136 yacos (4 yaca B HEZIETIO).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS YYEBHOI'O KYPCA «AJI'EBPA N
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJYBJIEHHBIA YPOBEHL) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTH TPAXKTAHCKON IMMO3UIIUU 00YUAIOIIETOCS KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHICKOro OOIIecTBa, MPEACTaBICHUE O MAaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYP, SBICHHIA, MPOLEAYP TPAKIAHCKOTO 001IecTBa (BEIOOPHI, OMPOCH U APYTOe),
yMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMA MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKUMSIMH U
Ha3HAUYCHHEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOW TPAXKAAHCKOM HIESHTHYHOCTH, YBAXEHHUS K HPOILIOMY H
HACTOSIIIEMY POCCUMCKON MAaTeMAaTHKH, LEHHOCTHOE OTHOIIEHHE K JIOCTHXKEHHUSIM POCCHUCKUX
MAaT€MaTUKOB U POCCUHMCKON MAaTEMAaTUYECKON LIKOJIbI, UCIIOJIb30BAHUE ATUX JOCTUKEHHUM B IPYTHX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH POCCUICKOr0 Hapoaa, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOT0 MOBEJICHUSI, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAyKU
U IEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JTIMYHOTO BKJIaa B IOCTPOCHHE YCTOWYMBOTO Oy IyIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

3CTETUYECKOE OTHOILIECHHE K MHUPY, BKJIIOYAsl 3CTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, PEUICHUH, PACCYXKICHUH, BOCHPUMMYMBOCTh K MATEMAaTHYECKUM acIleKTaMm
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHUS MPUMEHATH MaTeMaTUUYECKIE 3HAHUS B MHTEpecax 3J0pOBOTO U
Oe3omacHOro oopasa *KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[I0POBBIO (30pOBOE MHUTAHUE,
cOamaHCUPOBAHHBIN PEXKHUM 3aHSATUI U OTJbIXA, peryisipHas Quandeckas akTUBHOCTD), (PU3HUECKOe
COBEPIIICHCTBOBAHUE TIPH 3aHATUSX CIIOPTUBHO-03/IOPOBUTEILHOMN JESTEIHHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIy, OCO3HaHUE IIEHHOCTU TPYHOJt0OUs, UHTEpPEC K pa3IudyHbIM chepam
po(hecCHOHANFHOM NIeATEIbHOCTH, CBS3aHHBIM C MAaTeMAaTUKOW U €€ MPUIOKEHHUSIMH, YMEHUE
COBEPINAaTh OCO3HAHHBIN BBIOOp OynyIiei nmpodeccuu U peaau30BbhIBaTh COOCTBEHHBIE KU3HEHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHUYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSDKEHUH BCEH KU3HHM, TOTOBHOCTh K AKTHBHOMY YYAacTHIO B PEUICHWU MPAKTHUYECKUX 3aad
MaTeMaTUYeCKOW HaIlPaBJIECHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh  AKOJIOTHUECKON  KYJIbTYpBl, TOHUMAaHHE BIUSHUS COIUAIBHO-
SKOHOMHYECKUX TMPOIIECCOB HA COCTOSHHUE NPHUPOJHOM U COIMATBHOM Cpeabl, OCO3HAHHE
I00aTEHOTO XapaKTepa dKOJOTHYECKUX MpoOJeM, OpHEHTAallMs Ha MPUMEHEHHE MaTeMaTHYeCKHX
3HAHWM JIJIs1 pelieHus 3a/1a4d B 00JIaCTH OKPY’KAIOIIEH Cpebl, TUITAHUPOBAHUE TTOCTYIIKOB M OIEHKH
MX BO3MOXKHBIX MTOCJIEICTBUM JIJIsl OKPYIKAIOILIEH CPEIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayKHd ¥ OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEMaTHYECKONW HAYyKH Kak c(ephbl YeIOBEUECKOM
JIeATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTHU ISl PA3BUTHSI LIUBUIIU3ALINH, OBIIAJICHUE S3bIKOM
MaT€MaTUKd W MAaTeMaTH4eCKOW KyJIbTYpOHl KaK CpEACTBOM IIO3HAHHUS MHUpPA, TOTOBHOCTb
OCYILECTBIISATh MPOCKTHYIO U UCCIEI0BATENbCKYIO ACSITEIbHOCTh UHIUBUIYAIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3zoBble JJornueckue aeiicTBHA:



BBISBIIITh M XapaKTepU30BaTh CYILECTBEHHbIE MPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOIIEHUI MEXAy NOHATUSAMH, (POPMYIUPOBATH ONPEACIICHHs TTOHATHIA, yCTaHABINBATh
CYLIECTBEHHBIN MpPHU3HAK KIacCU(UKALMK, OCHOBAaHUS Uil OOOOLIECHUsS M CPaBHEHMsI, KPUTEPUU
IIPOBOAMMOI0 AHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBAaTh U IPeoOpa3oOBbIBATh CYXKACHUSA: YTBEPAMUTEIbHbIE U
OTpHIIATENIbHBIC, €IMHIUYHBIC, YACTHBIC U 00IUE, YCIOBHEIC,

BBISBIISATh MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOpeuus B (akTax,
JTAHHBIX, HAOTIOIEHUSAX U YTBEP)KICHUSAX, MIPeIaraTb KPUTEPUH TS BBISBICHUS 3aKOHOMEPHOCTEN
Y IPOTUBOPEYUI;

JIeJIaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAE€IYyKTHUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSITEIBHO JJOKA3aTEIbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUN (IIpsIMbIE U OT
IPOTUBHOIO0), BBICTPAaUBaTh apryMEHTALINIO, IPUBOJUTH IIPUMEPBI U KOHTPIIPUMEpPHI, 000CHOBBIBAThH
COOCTBEHHBIE CYKJICHUS U BBIBOJbI;

BBIOMpATh CHOCO0 pelleHus: yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPMAHTOB pEIICHUS,
BbIOMpaTh HanboJIee MOAXOASIINN C YYETOM CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciie1oBaTe1bCKUeE 1 CTBHA:

UCTIOJIB30BaTh BONPOCH KaK HCCIIEAOBATEILCKUN WHCTPYMEHT IMO3HAHUA, (POpMyInpoBaTh
BOINPOCHI, (UKCUPYIOIIME MPOTUBOpEYHE, MpodJieMy, YCTaHABIMBaTb HCKOMOE U JaHHOE,
(GbopMUpPOBATH T'MIIOTE3Y, APTYMEHTHUPOBATH CBOIO ITO3ULIMI0, MHEHHE;

OPOBOJIUTH  CAMOCTOATENBHO  CIIAHUPOBAHHBIM  3KCIIEPUMEHT,  HCCIIEAOBAaHUE IO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTW4ecKoro OOBEKTa, SIBICHHs, NPOIECCa, BBISBICHUIO
3aBUCUMOCTEH MeX ]y 00bEKTaMH, SIBICHUSMU, IPOLIECCaMH;

CaMOCTOSITENIbHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOJABI IO PE3yJbTaTaM IMPOBEAEHHOTO
HaOJIOIeHUs, UCCIIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U
0000111eHNI];

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKIKE BBIABUIATH IIPEATIONOKEHHS O €T0
Pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH J1e(pUUNTH MH(OPMALIMY, JAHHBIX, HEOOXOAMMBIX ISl OTBETa Ha BOIIPOC U JJIS
pelLeHHs 3a/1auu;

BbIOMpaTh  HMH(OpPMALMIO W3  UCTOYHUKOB  pA3IUYHBIX  THUIOB, AaHAJIU3UPOBATh,
CHCTEMaTH3UPOBATh U HHTEPIPETUPOBATH MH()OPMALIMIO PA3IMYHBIX BUIOB U (POPM MpeIcTaBIeHuUS;

CTPYKTYypHUpOBaTh MH(QOPMAIMIO, IPEACTABIATh €€ B Pa3IuYHbIX (opMax, WLUIFOCTPUPOBATH
rpadu4ecKku;

OILICHUBATh HAAEKHOCTh HH(POPMALIMU IO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

OO0menue:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKIEHUS B COOTBETCTBHUHM C YCIOBUSMU U ILEJISAMHU
o011eHus, SCHO, TOYHO, FPAMOTHO BBIpa)kaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAaX,
JIaBaTh MOSCHEHMS M0 XOJly PEIIEHNs 3aa4l, KOMMEHTHPOBATh ITOJTYYEHHBIN pe3yJIbTaT;

B X0Jie OOCYXJIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TeMbl, MpOOIEeMBbI,
pemaeMon 3aJayM, BBICKA3bIBaTh WJICH, HAIICJICHHBIE HA IIOMCK PENIEHUs, CONOCTABJIATh CBOH
CYXJEHHUSl C CYXJCHUSMH IPYTHX YYaCTHMKOB JHajora, oOHapy>KMBaTh pa3iU4yhe U CXOJCTBO
MO3UIMI, B KOPPEKTHOM opMe GOopMyIMPOBATH Pa3HOTIaCHsl, CBOM BO3PAXKEHUS;

IIPEACTABIIATL PE3YyJbTaThl PELICHUs 3aJadd, JKCIEPUMEHTa, HCCIECIOBAaHUs, IIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (hOpMaT BBICTYIUIEHHUS C Y4ETOM 3a]ad MPE3eHTALUU U OCOOCHHOCTEH
ayIUTOPUHU.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA
Camoopranusamnus:
COCTaBJIATh IUIAH, AITOPUTM pEIICHUS 3aJaud, BBIOMpPATh CIOCOO pEUICHHS C Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pPEIICHUH ¢ y4€TOM HOBOM MH(pOpMALIUH.



CaMOKOHTPOJIb, IMOIIUOHAJIBbHBIH HHTE/JIEKT:

BJIAJICTh HAaBbIKAMH [103HABATEIbHON pe(IeKCHM KaK OCO3HAHUS COBEpPIIAeMbIX ACUCTBUI U
MBICITUTENIbHBIX MPOIECCOB, UX PE3YyJbTaTOB, BJIAJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
npoliecca U pe3ysbTaTa peleHruss MaTeMaTHIeCKOM 3a1auu;

NPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPU PEIICHUHM 33aJa4d, BHOCUTH
KOPPEKTUBBI B JIESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX, HANJICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE pe3yJibTaTa LEIU U YCIOBUAM, OOBACHITH MPUUYUHBI JTOCTUKEHUS
WIM HEJOCTHXKEHUS pe3yJbTaTOB JEATEIbHOCTH, HaXOAWTh OMIMOKY, JaBaTb OLIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eAATEIbHOCTD:

MOHMMATh W HWCIOJB30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHAWBUAYAIBHOH pabOTHI MpuU
pelieHnn y4yeOHbIX 3aj1a4, IPUHUMATh LIeJIb COBMECTHOMU JAEATEIbHOCTH, IJITAHUPOBATH OPraHU3aIUI0
COBMECTHOU pabOThI, paclpeiesaTh BUABI paboT, JOrOBApUBATKLCS, 00CYkKIAaTh IPOIECC U Pe3yIbTaT
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIIOBBIX (opMax paboTel (0OCYKAcHHS, OOMEH MHEHUWH, «MO3TOBBIC
HITYPMBD» ¥ UHBIE), BBIMOIHITH CBOIO YacTh padOThI M KOOPAMHUPOBATH CBOM JACUCTBUS C IPYTUMU
YICHaMHd KOMAaHJbI, OIEHWBAaTh KAayeCTBO CBOCTO BKJIAJa B OOIMMUNA MPOIYKT TO KPUTCPHUSM,
c(hOpMYyJIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATDI

K konmy oOydenus B 10 kJjacce oOyyaromiuiicss MOMYYUT CIEAYIOIIME MpeIMEeTHbIC
pe3yabTaThl MO OTAEIBHBIM TeMaM paldodeil MmporpaMMbl yuyeOHOTo Kypca «Aniredpa u Haudamia
MaTEeMaTHYECKOTO aHaTH3a»:

Yuciia ¥ BLIYUCICHUS:

CBOOOJHO OMEpPUPOBATH MOHITHUSIMH: PAIMOHATIHHOE YHCIO, OECKOHEYHas MepHOINYecKast
Jpo0b, MPOIEHTHI, UPPALMOHATFHOE YUCIIO, MHOXKECTBA PAIIMOHAIBHBIX U JICMCTBUTEIHHBIX YHCET,
MOAYJIb AEHCTBUTEIBHOTO YHUCIA;

MPUMEHATH JAPOOW W MPOIEHTHI ISl PEIICHHS MPUKIATHBIX 3a7a4 U3 PAa3IUYHBIX OTpacien
3HAHUU U pEAIbHOM KU3HH;

MPUMEHATh TPUOTMKEHHBIE BBIYUCICHUS, TpaBWiIa OKPYTJICHUS, MPUKHUAKY U OIEHKY
pe3yibTaTa BBIUUCIECHUN;

CBOOOJIHO ONEPHPOBATH TOHSITHEM: CTEMEHb C IIeJIbIM I[OKa3aTeleM, HCIO0JIb30BaTh
MOAXOANIYI0 (OpMy 3amUCH JCUCTBUTEIBHBIX YHCEN MAJS pElIeHUs MPaKTUYeCKUX 3aJady u
MIPEICTABICHUS JTAHHBIX;

CBOOOIHO OTEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATYPAIbHOMN CTETICHU;

CBOOOJTHO OTIEPUPOBATH TOHATHEM: CTEMEHD C PAIMOHAILHBIM MTOKa3aTelIeM;

CBOOOJHO OMEpUPOBATH MOHATHIAMH: JIOTapudM UKCIa, JECATHYHbIE W HaTypajbHbIC
norapudmsr;

CBOOOJHO OMEpUPOBATH MOHITUSIMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHTE€HC YHCIIOBOTO
apTyMEHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOTO apryMEHTAa.

YpaBHeHUsI M HEpaBEeHCTBA:

CBOOOJHO OMEpPUPOBATh MOHATUSMHU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO, PAaBHOCUIILHBIC
YpaBHEHUS U YPaBHEHUS-CIICICTBUS, pABHOCHJIbHBIC HEPABEHCTBA;

NPUMEHSTh Pa3IUYHBIE METOJbl PEIICHHUS PAlMOHAIBHBIX W JIPOOHO-pAIlOHATBHBIX
YpaBHEHUH, IPUMEHATh METO]I MHTEPBAJIOB JJIsSl PEIICHUS] HEPABEHCTB;

CBOOOHO OTIEPUPOBATH MOHSATUSMHU: MHOTOYIEH OT OJHON NMEPEMEHHOM, MHOTOUICH C [IEITBIMU
ko3 purmeHTaMu, KOpHU MHOTOUJICHA, IPUMEHSTH JIEJICHUE MHOTOWICHA HA MHOTOWICH C OCTaTKOM,
teopemy be3y u reopemy Buera st perenus 3anay;

CBOOOJTHO ONEPUPOBATH MOHATHUSMH: CHCTEMA JINTHEWHBIX YPaBHEHUW, MAaTPHUIIA, OTIPEACITUTEIb
MaTpHIbl 2 X 2 U €ro reOMeTPUUECKUI CMBICII, UCIIOJIb30BaTh CBOMCTBA OMpEAEIUTeNs 2 X 2 s
BBIYMCIICHHUSI €r0 3HAYEHUs, MPHUMEHATHh ONPENCIUTEIU [JI1 PEUICHUS] CUCTEMbl JIMHEUHBIX
ypaBHEHUN, MOJIECIUPOBATH PEATbHBIE CUTYallUM C TOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHUH,



MCCIIE0BATh IIOCTPOCHHBIE MOJENH C INOMOLIBI0 MAaTPHI] U ONPEIACINUTENECH, UHTEPIPETUPOBATH
NIOJIyYEHHBIN pE3yJIbTaT;

HCITOJTh30BaTh CBOMCTBA JIEHCTBUM ¢ KOPHSAMH JIJIsl IPEOOPa30BaHUs BRIPAKCHHI;

BBINOJIHATH IPE0OPA30BaHUS YHCIOBBIX BBIPAKCHHUN, COAECPIKAIINX CTENICHN C PAllMOHATIBHBIM
IIOKa3aTeseM;

UCTIOJIb30BaTh CBOMCTBA JOrapu(pMOB AJIsl MPpeoOpa3oBaHus Jorapu(pMUIECKUX BBIPAKECHUH;

CcBOOOJIHO ONEpUPOBATh MOHATUAMU: UPPALMOHAIIbHBIE, [I0KA3aTENIbHBIE U JOrapupMHUUECKUe
YPaBHEHHUS, HAaXOAUTb MX PELICHHUS C IMOMOILIBI0 PaBHOCHUJIBHBIX IIEPEXOJOB WJIM OCYIIECTBIASA
MIPOBEPKY KOPHEH;

OPUMEHSATh ~ OCHOBHBIE  TPUTOHOMETpHYeckHe  (GopMyasl Uit IpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHU;

CBOOOJHO  ONEpUPOBATh TMOHSATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, IPUMEHSTDH
Heo0Xo1uMble (OPMYIIbI ISl pELLICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUN;

MOJICIIUPOBATh PEAbHbIE CUTYalluU Ha S3bIKE alreOpbl, COCTABIATh BRIPAKEHUS, YPaBHEHUS,
HEPABEHCTBA 110 YCJIOBUIO 33]1a4M, UCCIIEOBATH TIOCTPOCHHbBIE MOJEIIN C UCIIOJIB30BAHUEM ammapara
anreOpsl.

DOyHKUUH U rpaduku:

CBOOOZHO ONEpPUPOBATH MOHATHAMM: (QYHKIHS, CIOCOOBI 3aJaHHUs (PYHKIMH, B3aUMHO
oOpatHble (QyHKIUM, KOMIO3MLIMA (QYHKUUH, Tpaguk (yHKIMH, BBIIOIHATH 3JIEMEHTApHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO OIIEpUPOBATh MOHATHAMMU: 00JACTh OIPEEICHHS 1 MHOXKECTBO 3HAUE€HUH (PyHKLINHY,
HYJH (PYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OIEPUPOBATh IOHATUAMU: YETHbIE U HEYETHbIE (DYHKLUUH, NEPUOTUYECKUE
(GYHKIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl U MHHUMYMBbI (yHKIUH,
HauOoJIbIIIee M HaUMEHblIlee 3HaueHne (QyHKLIUU Ha IPOMEKYTKE;

CBOOOZHO OINEpUPOBATh MOHATUSIMM: CTENEeHHas (QYHKIUS C HaTypaJbHbIM U LEJIbIM
nokasaresueM, rpaduk CTeneHHON (PYHKIMU ¢ HaTypaJIbHBIM M LI€JIbIM MOKa3aTeeM, rpaduk KOpHs
N-oii cTeneHu Kak (yHKIUU OOpaTHOM CTENEHH C HaTypalbHbIM ITOKA3aTeIeM;

ONEepUpOBaTh MOHATUSAMM: JIMHEWHas, KBaJpaTU4yHas U JpoOHO-TMHEWHas (QYHKIHH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U MIOCTPOCHHUE UX TPapUKOB;

CBOOOJTHO OIEpHUPOBATH MOHATHAMM: MOKas3aTeldbHas U Jorapupmuyeckas (QYHKLIHUH, HUX
CBOICTBa U IpaUKH, UCIOJIB30BATh UX IPA(UKH JIJIsl pEIIeHHs YPAaBHEHUI;

CBOOOJTHO OIEpPUPOBATH MOHATHUSAMH: TPUTOHOMETPUYECKAss OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPUUECKUX (YHKIIHI YUCIOBOTO apryMEHTa;

UCMOJIb30BaTh Tpapuku (QyHKUUI U1 MCCIEeOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH IpH
pelleHnn 3a/Jay U3 JAPYTruX Y4eOHbIX NPEIMETOB U peaibHOM KHU3HU, BbIpaxarb (GopMyliaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Hauyana maTeMaTH4yecKoro aHajm3a:

CBOOOJTHO OIEpPHPOBATh MOHATHAMM: apudMeTHuecKkass M TeoMeTpHyYecKas Mporpeccus,
OeckoHEeYHO yOBIBaroIIasi reoMeTpuueckas MpOTrpeccHsi, JUHEHHbIH U SKCHOHEHUHUAIbHBIA pOCT,
(bopMyIIa CI0XXHBIX MPOLIEHTOB, UMETh NIPECTABICHNE O KOHCTAHTE;

HCIIOJIb30BaTh POIPECCHH ISl PEIIEHUsI pealIbHBIX 3a]a4 MPUKJIaHOTO XapaKTepa;

CBOOOJTHO  ONEpUpPOBATh  MOHATUSMH:  IIOCIEAOBAaTEIbHOCTb,  CIIOCOOBI  3a/JaHUs
MOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPaHUYEHHBIE IOCIEI0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKIEHUSI MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOZHO ONEpUPOBaTh MOHSTUSIMU: HENpepbIBHbIE (YHKIUHU, TOUYKU pa3pbiBa rpaduka
(byHKIMHU, aCUMOTOTHI Tpaduka GyHKINH;

CcBOOOJIHO ONIEPUPOBATh MOHATHEM: (DYHKIIMSI, HETIPEPBIBHAS HA OTPE3KE, IPUMEHSTh CBOWCTBA
HETPEPbIBHBIX (DYHKIHMIA IS peIIeHus 3a/1a4;

CcBOOOJIHO OIIEPUPOBATh MOHATUSAMU: IIEPBaAst U BTOPasi IPOU3BOAHbIE (QYHKIIMU, KacaTelIbHas K
rpaduxy GyHKINNT;

BBIUHUCIIATh MPOU3BOJHBIE CYyMMBI, IPOU3BEICHMS, YACTHOIO U KOMITO3UIMU ABYX (PYHKIUI,
3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHII;

UCIIOJIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM I peLIeHUs 3a1au.

MHuoxecTBa H JIOTHKA:



CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, OIIEPALIUU HAJl MHOKECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar AJs ONUCAaHUS PEAbHBIX MPOLIECCOB U
SBJICHUM, IIPU PEIICHUM 33]a4 U3 APYTHX YUEOHBIX PEIMETOB;

CBOOOTHO OTIEpUPOBATh MOHATHIMU: OTIPEICTICHNE, TEOpEMa, ypaBHEHUE-CIIeICTBUE, CBOIICTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

K konmy oOyuenms B 11 KkJacce oOydaroUmIuiics MOMYYUT CJEIYIOIIUE IPEIMETHBIE
pe3yabTaThl MO OTAEIbHBIM TeMaM paboueil mporpammbsl yd4eOHOro Kypca «Amnrebpa M Haudana
MaTEMaTUYECKOI0 aHaAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO ONIEPUPOBATH MOHATHIMHU: HaTYypaJIbHOE U LEJI0€ YHCII0, MHOXKECTBA HATYPaJIbHBIX
U LENbIX YUCEJ, UCIOIb30BaTh NMpHU3HaKku aeauMocT nenbix yucen, HOJ[ u HOK naTypanbHbIX
qucesl IS peLIeHUs 3a1a4, IPUMEHATh aroput™ EBknnna;

CBOOOJIHO ONEPHPOBATh MOHATUEM OCTATKA [0 MOJYJIIO, 3alMChIBaTh HAaTypaJbHbIC YHCIIA B
pa3IMYHbIX NO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJTHO OIIEPUPOBATH MOHATUAMU: KOMIIJIEKCHOE YHCIIO U MHOXKECTBO KOMIUIEKCHBIX YHUCET,
NPECTaBIIATh KOMILJICKCHBIE YMCIIa B aJreOpandecKoil u TPUTOHOMETPHYECKOH (JOopMe, BBITIOIHATh
apudMeTHUeCKUe onepaly ¢ HUIMU M U300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH.

YpaBHeHus! U HepaBeHCTBA:

CBOOOJIHO ONEpUPOBATh MOHATUAMU: UPPALMOHAIIbHBIE, [I0KA3aTENIbHBIE U JOrapupMHUUECcKUe
HEPAaBEHCTBA, HAXOAUTh UX PELICHMSI C TIOMOLIbIO PABHOCUIIbHBIX I1EPEXO/I0B;

OCYILECTBIISATH OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO ONEpUpPOBATh IOHSATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATH
HEeo0Xo1uMble (OPMYIIbI IS pEILICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSMHU: CUCTEMA M COBOKYIIHOCTh YPaBHEHHIl M HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CHCTEMBI-CIEACTBHS, HAXOIUTh PELICHUS CUCTEMBbl U COBOKYITHOCTEW
PalMOHATIBHBIX, UPPALIMOHANIBHBIX, TOKA3aTENIbHBIX U JIOTApU(MUYECKUX YPAaBHEHUN U HEPABEHCTB;

peliath  palMOHAaJbHbIE, HpPPALMOHAJIbHBIE, MOKa3aTeJIbHbIE, JOrapupMHUUecKHue U
TPUTOHOMETPUUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZep Kalllie MOTYJIM U TapaMeTphl;

OPUMEHSATH IpaduuecKrue METO/Ibl JJIs pellleHUs] YpaBHEHUM U HEPaBEHCTB, a TAKKe 3a/ay ¢
napaMmeTpamy;

MOJIEIUPOBATh pPealIbHbIe CUTYallMU Ha S3bIKe anreOpbl, COCTABIATh BhIPAKEHHsI, YPaBHEHUS,
HEpPAaBEHCTBA M MX CHUCTEMBbl IO YCIOBHUIO 3aJauyd, MCCIEA0BAaTh IIOCTPOEHHBIE MOJENH C
UCIIOJIb30BaHUEM amnapaTa ainredopbl, MHTEPIPETUPOBATh MOIyUYEHHBIN pe3ybTarT.

DOyHKIUHN U TPaPUKH:

CTpOUTH TIpaUKW KOMIO3MLIMU (PYHKIHMHA C TOMOLIbIO 3JIEMEHTAPHOI'O HCCIENIO0BaHMS U
CBOMCTB KOMITO3ULIUU ABYX (PYHKIIHIA;

CTPOUTH TeoMeTpHUecKre 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPIMHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

OPUMEHATHh QYHKIUM Il MOJIETUPOBAHMS U UCCIIEIOBAHUS PEANBbHBIX MPOLIECCOB.

Hauyana maTeMaTH4yecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOHYIO JJISl MCCIIEOBaHUS (PYHKIMU HA MOHOTOHHOCTD U SKCTPEMYMBI;

HaXOJUTh HauOoJIbIIIee U HAaUMEHbIlIee 3HaUeHHs (PYHKIIMU HEPEPHIBHON Ha OTPE3KE;

MCII0JIb30BaTh POU3BOIHYIO NIl HAXOXKICHMSI HAWIYUILEro pelieHNs B IPUKIIaJHBIX, B TOM
YHClie COIMAIbHO-DKOHOMHUYECKUX, 3ajladax, /sl ONpeesieHus CKOPOCTH U YCKOpPEHHs Mpoliecca,
3aJaHHOTO (POPMYJIOH UM IpaduKOM;

CBOOOZHO ONEpUPOBATh MOHATUSAMU: MEepBOOOpa3Hasi, ONpeAeNEHHbIA MHTErpall, HaXOAUTh
NepBOOOPA3HbIE 3JIEMEHTAPHBIX (YHKIIMIA U BBIYUCIATH HHTETpaj o Gpopmyie Hetorona-JlelOnuma;

HaXOJUTh IJIOUIAJIU IIIOCKUX UTYp U 00BEMBI TEJ ¢ IOMOIBIO HHTErpaa;

UMETh TPEJCTABIECHUE O MAaTEeMaTH4YECKOM MOJEIUPOBAHUM Ha IMPUMEPE COCTABIICHUS
nuddepeHIMaTbHBIX YPaBHCHHU;

pewath MPHUKJIAAHBIE 3aa4d, B TOM YHCIE COLUAIBHO-3KOHOMHYECKOT0 U (U3NYECKOTO
XapakTepa, CpeICTBaMH MaTEMAaTHYECKOT0 aHaIN3a.

KoHTpoJIb 10CTHIKEHHSI IUIAHMPYEMBIX Pe3YJbTATOB OCYIIECTBISIETCS  ITOCPEICTBOM
MPOBEICHUS KOHTPOJIBHBIX paboT



10 kaacc 11 knace
KoutpoJabHas paéora 6 4
[TpomexyTouHas arTecTalus NPOBOJUTCS B GOpME KOHTPOIBHON pabOTHI

KHMpi 0nst oyenu yposns u kawecméa  MatemaTrka. AireOpa v Hayajia MaTeMaTHUeCKOro aHamu3a. 10

”“””Ocm*g’”" npeomMemubly U _ 11 gyacchl: 6a30Bblil 1 yIIyOISHHBIN yPOBHI: METOAMUCCKUE
memanpeomentHolx e3yibmanios .

P pesy matepuainsl / III.A. Anmumos, FO.M. Konsirun, M.B. Tkauépa. —
obyuaiowuxcs

Mockaa: IIpocsenienue;

COJAEPKAHUE OBYYEHUA

10 KUIACC

Yuciia ¥ BBIYMCICHUSA

Panyonanenele uyucna. OOBIKHOBEHHBIE M JIECATHYHBIE IPOOU, MPOLEHTHI, OECKOHEUYHbIE
nepuonuieckue apoodu. [Ipumenenne npodeil M MPOIEHTOB I PEIICHUs] MPUKIIAJIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAaHUN U peaTbHON KU3HHU.

JeiicTBuTenpHble uucla. PamuoHanbHbIE W HppalMoHATbHBIE Yucia. Apudmernueckue
ornepauuu C JCUCTBUTEIBHBIMHM 4YHCIaMU. Moxaynb INEHCTBUTEIBHOIO YUCIA U €r0 CBOWCTBA.
[TpuOnm>xEHHBIE BHIYMCIECHUS, IPABUJIa OKPYTJIEHUS, IPUKUAKA U OLIEHKA Pe3yJIbTaTa BEIUUCICHUH.

Crenenp ¢ nenbiM mnokaszareneMm. bunom Herotona. Mcnonb3oBanue noaxonsmei (Gpopmel
3anMucy JEHCTBUTENbHBIX YUCEN JUISl PELICHUs TPAKTUYECKUX 3a]1a4 U [IPEJICTaBICHUS JaHHBIX.

Apudmerndeckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTBA.

CreneHp € palMOHAIBHBIM IIOKa3aTeleM M €€ CBOICTBa, CTENEHb C JAEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm uucmna. Coiictsa jorapudma. JlecITHUHBIE U HATypaAJIbHBIE JTOTapUPMBI.

CuHyC, KOCHHYC, TQHT'€HC, KOTAHI'€HC YHUCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC WU
apKTaHT€HC YKCIOBOI0 apryMeHTa.

YpaBHeHHUs M HEPABEHCTBA

ToxaecTBa M TOXKAECTBEHHblE MpeoOpa3oBaHHUs. YpaBHEHUE, KOPEHb YpPaBHEHHUS.
PaBHOCWIIBHBIE ypaBHEHMSI U ypaBHEHHUA-CIIeACTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OcHOBHBIE METOJIbl PEUICHHS LENbIX U JPOOHO-pAlMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouseHsl OT OHON NEpeMeHHOU. JleleHne MHOrouwIeHa Ha MHOTOUJIEH C OCTaTKOM. Teopema
be3y. Muorousensl ¢ nensiMu ko3 dunrearamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTEIICHU U KOPHH.

UppanmonansHble ypaBHeHUss. OCHOBHBIE METO/IbI PELICHHS] UPPALIMOHAIBHBIX YPaBHEHUH.

IToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELIEHUS [T0KA3aTEIbHBIX YPABHEHUMN.

[Tpeobpa3zoBanue BbIpaKeHHH, colepKaluX Jorapudmel.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/IbI pEIICHUS JIOrapu(MUIECKUX YPAaBHEHHH.

OcHoBHble TpuroHomerpuueckue ¢opmynbsl. [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BbIpaXXEHUI. Pelienne TpuroHoMeTpu4eckux ypaBHEHUH.

Pemenne cucreM JMHEHHBIX YpaBHEHHMH. Marpuna CHCTEMBl JIMHEHHBIX YPaBHEHUM.
Onpenenurens MaTpULbl 2X2, €ro reOMETPUYECKHI CMBICI U CBOMCTBA, BBIYMCIEHUE €70 3HAUEHHUS,
MPUMEHEHUE OIpeNeaUTeNs ISl PellieHUs] CUCTEMbI JTMHEHHBIX ypaBHEHUH. Penenre npukiagHbix
3a7a4 C IOMOILNBIO CHCTEMBbl JIMHEHHBIX ypaBHeHUM. lccienoBaHMe NOCTPOCHHONM MOJEIH C
MOMOIIbIO0 MaTPUIL U OIIpeIeTUTENeH.

IlocTpoeHrne MaTeMaTUYEeCKMX MOJEIEH PpeaJbHOM CHUTyallUd C IIOMOLIbI0 YPAaBHEHUM U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI M HEPABEHCTB K PEIICHNUIO MaTEMaTUYECKHX 3a1a4 U 3a1a4 U3
pa3INYHBIX 00J1aCTe HAYKH U PEATbHOM KU3HH.

DOyHKIUM U rpadpuKu

OyHkuus, criocoosl 3aganus pyHkun. Bzaumuao odpatasie pynkimu. Kommosuus GyHKIui.
I'padux pynakmum. DnemeHTapHbie TpeoOpa3zoBanus rpaduKoB PYHKITUH.

Ob6nactp onpefeneHUss ¥ MHOXKeCTBO 3HaueHUi ¢yHkumu. Hymu ¢yskumu. IIpomexyTku
3HAKONOCTOAHCTBA. UETHble M Heu€THble (QyHKuuu. Ilepuoguueckue Qynkuuu. IIpomexyTku



MOHOTOHHOCTH (YHKUMH. MakcuMyMbl M MHHUMYMbl (QyHKuumu. Haubonbinee M HauMeHbIee
3HaYeHUs (PYHKIIMU Ha TPOMEKYTKE.

Jlunelinas, kBagpaTHdHas W APOOHO-TMHEHHAs (PYHKIUU. DJIEMEHTApHOE HCCIICIOBAHUE H
MOCTPOCHUE UX TPAPHKOB.

CreneHHas (QyHKUMS C HaTypaJbHbIM M LeJbIM Noka3areneM. EE cBoiictBa u rpaduxk.
CpoiictBa u rpaduk KOpHS N-0il cTemeHW Kak (PyHKUMH OOpaTHOW CTEMEHHM C HaTypalbHBIM
IIOKAa3aTeJIEM.

[TokazarenpHas u norapupmuueckas GyHKIHH, UX CBOMcTBa M rpaduku. Vcnomap3zoBanue
rpaduKoB QYHKLUHN JUIsl pelIeHUs] ypaBHEHUH.

TpuronomeTpudeckas OKpyKHOCTb, OIIPeIeSICHIE TPUTOHOMETPHUYECKUX (PYHKINH YHCIOBOTO
apryMeHTa.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B pEabHBIX IMpOIEccax U SABICHUAX. ['papuku peanbHBIX
3aBUCUMOCTEM.

Havana maTeMaTH4ecKOro aHajimu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHus MOCieAOBaTeNbHOCTE. MeTtoa MaTeMaTH4ecKoil
WHAYKUAA. MOHOTOHHBIE M OrPaHUYEHHBIC IIOCIIEIOBAaTEIbHOCTH. VCTOpUS BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIM3a Kak aHaJln3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reoMmeTpuyeckas nporpeccuu. beckoneuno yObIBaroliasi reoMeTpruiecKast
nporpeccusi. Cymma OeckoHeyHO yObIBarollell reoMeTpuueckoil nporpeccuu. JInHeHHbI U
OKCIIOHEHIHAIBHBIN pocT. Yucio e. @opMyia CII0KHBIX ITPOLIEHTOB. VCOap30BaHNe IPOrpeECCHH
JUIsl PEILICHUsS PEAJIbHBIX 3a]a4 IPUKIAIHOTO XapaKTepa.

HenpepeiBHble pyHKINU U UX cBoiicTBa. Touku pa3pbiBa. ACHMIITOTHI rpadUKOB (YHKIUH.
CpoiicTBa (yHKUUH HeNpepbIBHBIX Ha OTpe3Ke. MeTox MHTEpBaJOB JJs PELICHHUs HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPHIBHBIX (YHKIUH JUIs pelIeHus 3a/1a4.

[TepBast u BTOpas mpousBojaHble GyHKuMU. OmpeneneHue, reOMETPUYECKU U pU3nUecKuii
CMBICJ POM3BOAHON. YpaBHEHUE KacaTeIbHON K rpa@uKy QyHKIHUH.

[Tpou3BosHbIEe eMeHTapHbIX QyHKUUH. [Ipon3BoaHas CyMMBbl, POU3BEIEHHS, YACTHOTO U
KOMIO3UINH (YHKIHH.

MmuoxecTBa H JIOTHKA

MHOXeCTBO, OIepalid HaJl MHOXECTBaMHU U HMX cBoMcTBa. [uarpammbl Ditnepa—Benna.
[IpuMeHEeHnEe TEOpPETUKO-MHOKECTBEHHOIO ammapara Jjs ONHCaHUs pEaJbHBIX IPOLECCOB U
SBJICHUH, IPU PELUICHUH 3a]1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTUYECKOro 0OBEKTa, CIEICTBUE, J10Ka3aTeIbCTBO,
PaBHOCHJIBHBIE YPABHEHUS.

11 KJJIACC

Yuciaa 1 BLIYMCTIEHUS

Harypaneuble u 1ensie uyucna. [IpumeHeHHEe MNPHU3HAKOB MAEIMMOCTH IEJNbIX YHCEN,
HanbOonpImi o0mumii aenutens (nanee — HOJl) u Haumensinee oOmiee kpatHoe (nanee — HOK),
OCTaTKOB IO MOAYJII0, airopuT™Ma EBKIMIa 7151 perieHust 3a/1a4 B LEJIbIX YHCIax.

KommiekcHple umcna. AnreOpanueckas ¢ TpUTOHOMETpUYeckas (HopMmbl  3amucu
KOMIUIEKCHOTO 4Hclia. ApudMeTHuecKue orepanud ¢ KOMIUICKCHBIMH dYuciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCENl Ha KOOpAMHATHOW miockocTH. ®opmyna Myaspa. KopHu n-oil crenenu u3
KOMIUIEKCHOTO 4YHcia. [IpuMeHeHHMe KOMIUIEKCHBIX 4YHCeT JUIsl pEIIeHus (PU3NYecKuXx W
r€OMETPUUYECKHX 3a/1au.

YpaBHeHUsI M HEPABEHCTBA

Cucrema U COBOKYIMHOCTb ypaBHEHUN U HEPABEHCTB. PaBHOCWIIbHBIE CUCTEMBI U CHUCTEMBbI-
cieacTBus. PaBHOCUIIBHBIE HEPABEHCTBA.

OT0op KOpHEW TPUTOHOMETPHUUECKUX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUUECKOI
OKPYXHOCTH. PellieHne TpuroHoMeTpU4eCKUX HEPaBEHCTB.

OCHOBHBIE METOIBI PEIICHUS TTOKA3aTENbHBIX U JIOTApU(PMUIECKIX HEPABCHCTB.

OCHOBHBIE METObI PELICHUSI HPPAIIMOHATIEHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHUS] CUCTEM M COBOKYMHOCTEW PALIMOHAJIBHBIX, UPPALUOHATBHBIX,
MOKa3aTeIbHBIX U JIOTApUPMUICCKUX YPABHCHHM.

YpaBHEHUsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpamH.



[IpuMeHeHnEe ypaBHEHHH, CHCTEM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3aJa4 U 3a1a4
U3 PA3IUYHBIX 00JIaCTel HAYKU U peaslbHON KU3HU, HHTEPIIPETAIUS MTOJyYeHHBIX PE3YIbTaTOB.

DOyHKIUM U TpadpuKu

I'padux kommosunuu ¢GyHkuuid. ['eomerpuueckue 00Opa3bl ypaBHEHHH W HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpauKH.

I'paduueckue MeToabl pelieHns ypaBHEHUI M HepaBeHCTB. ['paduueckue MeTobl peleHUs
3a/1a4 ¢ IapaMeTPaMH.

Hcnonb3oBanue rpagukoB GyHKUUH 11 HCCIIEA0BAaHUS IPOLIECCOB M 3aBUCUMOCTEN, KOTOPbIE
BO3HUKAIOT IIPU PELIECHUH 33]1a4 U3 IPYTUX yUYE€OHBIX IPEAMETOB U pEalbHON KU3HU.

Havaja maTeMaTH4YeCKOro aHaJIHM3a

[TpumMeHeHne TPOM3BOTHON K HMCCIENOBaHUIO (DYHKIMH HA MOHOTOHHOCTH M JKCTPEMYMBI.
Haxosxnenne HanOobIIero 1 HAMMEHBLIETo 3HaYeHNH HeNTPEPhIBHOM (DyHKIIMM Ha OTpe3Ke.

IIpuMeHeHre MPOU3BOIHOMN I HAXO0XKACHHUS HAWIY4lIEro PEICHUs B IPUKJIaJAHBIX 3a/1a4ax,
JUIs OTIpEIeNIEHUs] CKOPOCTH U YCKOPEHHUS MpolLiecca, 331aHHOro (hopMyJIoi Wil IpapuKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. llepBooOpa3Hbie 3iIeMEHTAPHBIX
¢ynkuuit. [IpaBuiia HaxoX/A1€HUS IEPBOOOPA3HBIX.

WHuTerpain. I'eoMmeTprudecKuii CMBICI UHTErpajia. BeruKMciIieHHe OnpeneaéHHOro HHTerpaia 1no
dbopmyne Herorona-Jleitbnuia.

[lpumeHenne wWHTErpasa JUIsi HAXOXKICHHA IUTOMAAeH Iiockux ¢uryp um  00bEMOB
TEOMETPUUYECKUX TEIl.

[Tpumepsr pemenuit audQepeHnranbHbIX ypaBHEHHH. MaTeMaTH4ecKoe MOJICINPOBaHUE
peabHBIX IPOLECCOB C MOMOILBIO AU(PepeHIINaTbHbIX YPaBHEHUH.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
9JIeKTPOHHBIE 1 OBbIC
K-Bo XapaRTepnchca OCHOBHBIX BHUJ10B P q)p
Ne ypoka Tema ypoka oOpa3oBaTe/ibHbIE
yacoB ACATECJIbHOCTH YYCHHKA
pecypcsl
HOBTOpeHI/Ie Kypca 9 xnacca. HepaBeHCTBO C 1
OJIHOM MEPEMEHHOM
[loBropenne kypca 9 kimacca. Pemenne 1
KBaJIpPaTHBIX HEPABEHCTB
HOBTOpeHI/Ie Kypca 9 KJ1acca. Pemenue 1
TCKCTOBBIX 3a1a4d
I'nasa 1
IToBTOpEeHue u pacuupenue cpeeHni 0 pynkuuu (12 yacos)
[TosTopenne. @ynknun. CBolicTBa QyHKIUH 1 @opmynuposams  onpenencHus (GYHKIMH, CBOICTBa
HauGonbliee 1 HaMEHbIIEE 3HAUCHUS (bymHKumii, cxemy necneoBanns GyHKImI;
byHKIHH. 2 ompesieneHns Haid6onw{ero W HAUMEHBIIErO 3HAYCHHH
B .. (byHKIMHY, YETHON U HEUETHOM (QYHKIHIA;
€THBIC M HEUETHBIE QYHKIH Haxooums waumbonpliee W HAaWMEHbIIEE 3HAYCHHUS
[locTpoenne rpagukoB (PyHKIHHA C MOMOILBIO (ynkumn Ha MHOXecTBe 10 €€ rpaduky. Hccnenosars «SKiace»
reoMeTpUUECKUX NMpeodpa3oBaHUi (ynkuwio, 3anannyio popmyioi, Ha uérrocts. Crpouts| - https://www.yaklass.ru/
) rpadukn  QyHKIUHA,  HCIONB3ys  YETHOCTh WM
HEYETHOCTb. v
Boinoanamo reOMETPHUYECKHE npeobpa3oBaHust « qH.pY))
rpadukoB (DYHKIMI, CBsI3aHHbIE C [apauleJbHBIMU https://uchi.ru
OGparHast QyHKLHS o |mepeHocamu, PaCTsKCHHUSMH, CIKATHAMU "
CHMMETPHSMH, OTHOCHTEIFHO KOOPIMHATHBIX OCEH.
PaBHOCHIIbHBIE YPABHEHHS U HEPABEHCTBA 2 [Pewiamb HEPaBEHCTBA METOAOM MHTEPBAJIOB
MeTo/1 MHTEPBAIOB 2 [ITpumensimo MeTOL PABHOCHJIBHBIX npeoOpa3oBaHuil AJIst
peleHus ypaBHEHHI U HEPABEHCTB.
Konmponvnaa paboma Ne 1 no meme 1 [IpuMEHATh U3YyYEHHBIM TEOPETUYECKUN MaTepual IpU

«Hccneoosanue ¢pynxkyuu. Hepasencmea»

BEITIOTHEHIH TUCBMEHHON paboTHI

I'naga 2

Crenennas pynknus (18 yacon)

CrenenHass  (QyHKUMSI €  HATypaJbHBIM

IIOKa3aTCjIEM

2

dopMmynanpoBaTh OmNpesesieHHe CTENeHHOH (QyHKIUHM C
HaTypaJIbHBIM NOKA3aTeJIeM.



https://www.yaklass.ru/
https://uchi.ru/

OmnpenencHue KOpHs N-il cTereHn 2 OnuceIBaTh  CBOWMCTBA  CTEIICHHOW  (YHKIUH  C
= < HATYpaIbHBIM [TOKAa3aTEIIeM.
CaolicTBa KOpHA N-i cTeneHn 2 y .
OmnuchIBaTh CBOWCTBA CTENEHHONH (YHKIMH C IIETBIM
TO)KI[CCTBGHHBIC Hp606p330BaHI/I${ BBIPpAXCHUU, 1 MOKa3aTesieM, BbIACISs
COZCPKAIIUX KOPHU N-i cTereHu ciayyan YETHOM M HEYETHOM CTENEHH, a TaKkKe
_n HaTypaJibHOM, HYJIEBOM U LEIOH OTPULIATEIbHOU
Dynkuus y Vx 1 CTCTEHH.
Pemenue tectoB EI'D 6a30BbIi ypoBeHB 1  |Ctpours rpaduxm ¢yHkuuii Ha ocHOBe rpaduka
CTeMeHHON ()YHKLIIHU C LEIbIM TOKa3aTelIeM.
Haxoqute HanOonpliee W HAWMEHBIICE 3HAYCHUSI
. CTermeHHOW (YyHKIMM C LEJIbIM IOKa3aTeieM Ha
Pemenue tectoB EI'D 06a30Bblii ypoBEeHb 1 |npomexyre.
OmpeneneHue W CBOMCTBA  CTENEHH  C 1
PAallMOHAJIbHBIM IIOKA3aTCIICM
[IpeoOpazoBaHre BBIPAKCHUM, COICPIKALIUX 1
CTEIIEHU C PalMOHAIIBHBIM ITIOKa3aTeIeEM
HpparmoHaibHbIC ypaBHCHUS 2
MeTo paBHOCWIBHBIX TPeoOpa3oBaHUN IPH 1
[PELICHUHN UPPALMOHATIBHBIX YPABHEHUI
WppatimoHanbHble HEpaBEeHCTBA 2
Konmponvnaa paboma Ne 2 no meme
«Cesoiicmea 1

CMmMEéneénHu ¢ paAauUuoOHAIbHbIM RnoKazamesiem.
Kopenb n-il CIenenu u e2o CeoUCmea)

«JIKnace»
https://www.yaklass.ru/

«Yuu.py»
https://uchi.ru/

I'naea 3

Tpuronomerpuyeckue GpyHkuuu (27 yacon)

Pagnannas Mepa yria 2
Tpuronomerpuueckre GyHKIUU YUCIOBOTO 9
aprymeHra

3HAKU 3HAYEHUH TPUTOHOMETPUUECKUX
¢byHkuil. YETHOCTh U HEYETHOCTD 2
TPUTOHOMETPHUECKUX (DYHKIMH

[lepuonuueckue GyHKIUU 1

HaxoanTs paguanHyro Mepy yIiia 1o €ro rpaayCcHOM Mepe
W TpagyCHYI0 Mepy yIja IO €ro paJdaHHOH Mepe.
BBIMUCIATE ATTHHBI YT OKPYXHOCTEH.

Dopmynruposams  ONPEAEICHNUS KOCHWHYyca, CHHYycCa,
TQHM€HCA U KOTAHTeHCa yria NOBOPOTA. BBIACHATH 3HaK
3HAUEHUH TPUTOHOMETPUYECKUX (QYHKIMH

YpomaTs TPUrOHOMETPUYECKUE BBIPAKEHHUS,
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CoiicTBa U rpaduku QyHKIUH Y =SINXuy =
COS X

MCIONBb3Ysl CBOMCTBA YETHOCTH TPUTOHOMETPHUYCCKUX
(byHKITHH.

CgoiicTBa 1 rpaduku GyHKIHHA Y = tg X
1Yy = Ctg X

Dopmynuposamv  OIpeleNeHUus KOCUHYyCa, CHHYyca,
TaHI'€HCA W KOTAHT€HCa yIJla MOBOPOTa. BBIACHATH 3HAK
3HAUYeHUH TPUTOHOMETPUUECKUX (YHKIIHH.

OCHOBHBIE COOTHOLICHUS MEXIY
TPUTOHOMETPUYECKHUMHU (QYHKIMUAMU OoHOTO U |1
TOrO K€ aprymMeHTa

Dopmynuposamuo onpeneneHus MePUOTUIECKOM
¢yHkuM, e€  TIaBHOro  mepuoja.  YIpomarth
TPUTOHOMETPUYECKHE BBIPAKEHHS, UCTIONb3Ysl CBOUCTBA
[IEPUOTNIHOCTH TPUTOHOMETPHUYECKUX (DYHKIUH.

OCHOBHBIE COOTHOLICHUS MEXIY
TPUTOHOMETPHUYECKUMH (DYHKIHSIMHA OJTHOTO U |2
TOrO K€ aprymMeHTa

OmnuceiBaTh CBOMCTBA TPUTOHOMETPUYECKHX (DYHKIIHIL.
Ctpouth rpadukd (GYHKIHA HAa OCHOBE TIpaduKoB
YEeTBIPEX OCHOBHBIX TPUTOHOMETPHUYECCKUX (DYHKIHH.

DOopMyYITBbI CHOKEHUS

OmnuceIBaTh CBOMCTBA TPUTOHOMETPUYCCKHUX (DYHKIIHIA.
Ctpouth rpadukd (GYHKIHA HAa OCHOBE TIpaduKoB

DopMyIIbI IPUBEICHUS

YEeTBIPEX OCHOBHBIX TPUTOHOMETPHYECKUX (DYHKIMH.

DopMyIIbl JBOMHOTO U IIOJOBUHHOIO YIJIOB

[Ipeobpazosevléams TPUTOHOMETPUYECKUC BEIPAKCHHS Ha|
OCHOBE (DOPMYJT CIIOIKCHHS.

CyMMa 1 pa3HOCTh CHHYCOB (KOCHHYCOB)

Onwupasice Ha GOPMyJbl  CIOXKCHHS, JOKa3bIBATh

dopmyna  npeoOpa3oBaHHs — MPOU3BEACHUS
TPUTOHOMETPHUYECKUX (DYHKIIUN B CyMMY

N [ WWINDN

(dopMyinbl TIpuBeneHUs, (OPMYIBI JBOHHBIX YTJIOB,
(opMyJIBI CyMMBI M Pa3HOCTH CHHYCOB (KOCHHYCOB),
(bopMyIEl npeoOpa3oBaHus NIPOU3BEICHUS

Konmponsvnas paooma Ne 3 no meme
«Ilpeoopaszoseanue mMpU2OHOMEMPUYECKUX
GbIPAIICEHUT)

TPUTOHOMETPUUECKUX (DYHKIUH B CyMMYy.
[TpeoOpa3oBEIBATH TPUTOHOMETPHUYECKHE BBIPAXKEHUS HA
ocHOBe (hopMys TIpuBEAEHUs, (GOPMYJ JBOHHBIX H
[OJOBHUHHBIX yIJIOB, (OPMYJT CYMMBI M Pa3HOCTH
CHHYCOB  (KOCHHYCOB), (dopMyn mpeobpazoBaHUs
MPOM3BEICHNUS TPUTOHOMETPUUYECKUX (QYHKIHUI B CyMMYy.
[IpuMeHATh U3YyYEHHBIM TEOPETUYECKUI MaTepuai IpU
BBINOJIHEHUH TUCbMEHHOH paboTHI

I'nasa 4

TpuroHomerpuveckue ypaBHeHusi H HepaBeHcTBa (17 yacoB)

DopMyIHpoBaTh OIPEAEICHUS apKKOCHHYCa,

APKCUHYCA, apKTAHI'€HCA, apPKKOTAHI'CHCA.
HaXOI[I/ITI) 3HAa4YCHUSA O6paTHLIX TPUTOHOMETPUICCKUX

YpaBHEeHHE cos X = D 2
VpaBHeHue sin X = b 2
VpaBueHus tgx =buctgx=Db 1

(yHKIHN
IUISL OT/IENTbHBIX TAOJIMYHBIX 3HAYEHUI apryMeHTa.
Vcrionb3yst MOHSTHS apKKOCHHYCa, apKCHUHYCa,
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ApKTaHr'eHCAa, apKKOTAaHIeHCa, PeIIaTh MPOCTEHIIIHe

dyukimu y = arccos X, y = arcsin x, y = arctg x

TPUTOHOMETPUIECKHUE YPAaBHECHUSI.
DopMynupoBaTh CBOICTBA OOpAaTHBIX
TPUTOHOMETPUUYECKHUX (DYHKIIUH.

CtpouTtb rpaduku QyHKIHI Ha OCHOBE IpaduKoB
YEeTBIPEX OCHOBHBIX OOPATHBIX TPUTOHOMETPHUYECKUX

(YHKIHHA.
YrporaTs BEIpaXXeHUsl, CoAepIKalue oopaTHbIe
TPUTOHOMETpHUYECKHEe (yHKIHN

HepaseHncmea»

3
1y = arcctg x
TpuroHomeTpuyeckue ypaBHEHHsI, CBOISIINAECS 3
K aJIreOpanyecKum
Pemenrie TpPUrOHOMETPUYECKUX YpaBHEHUN 3
METOJIOM Pa3NIOKEHUsI HA MHOXKUTEIIN
PelreHne npocTenimux TPUroHOMETPUYECKUX 5
HEPaBEHCTB
Konmponvnasa paboma Ne 4no meme
«Tpuzonomempuueckue ypagHenus u 1

https://uchi.ru/

Inasa 5. IlponsBogHasi M ee npuMe

HeHue (21 yac)

[IpencraBnenue o npenene QyHKIUU B TOUKE U

Yemanasnusams cymecTBoBaHHe mpenena (yHKIUH B

«IIpouzeoonasn u eé npumenenue»

0 HEIIPEPLIBHOCTH (QYHKIHH B TOUKE 2 TOYKE U HAXOJUTh €TO Ha OCHOBE Ipaduka GyHKIHH.
= = [Haxooums TpUpalleHHe apryMeHTa M IpHpalieHue
3ajau 0 MTHOBEHHOM CKOPOCTH U KacaTeIbHOMI 1 |bymcwm s Toue.
K Fpa(l)I/IKy (I)yHKIlI/II/I Borunciisiate CPCOHIO0 CKOpPOCThb JBYOKCHUSA
[ToHATHE IPOU3BOIHOI 3 MaTepUaIbHON TOUKH MO 3aKOHY €€ JBU)KCHUS.
> Dopmynuposams onpeJieNieHne MPOU3BOAHON QyKIMK B
[IpaBusia BEIMMCIICHUS TPOU3BOTHOH 3 TOUKE, IPaBHJIA BEIYHCIICHUS IPOU3BOJHBIX.
Haxomute  mpowsBogHble  (QyHKOMH,  ypaBHEHHA
KacaTeJbHBIX Tpaduka (yHKINH, MTHOBEHHYIO CKOPOCTD
VpaBHeHHe KacaTelbHOI 3 IBIDKECHUS vMaTepI/IaJILHOI\/'I TO'IKH. I/Icnonbz.OBaTE,
MEXaHUYECKHH ¥ TeOMETPHUYECKUI CMBICI ITPOM3BOAHON
B 33/1a4aX MEXaHUKH U FEOMETPUH.
Dopmynuposame IPU3HAKYU IIOCTOSIHCTBA, BO3PACTAHUS U
VpaBHEHHE KacaTeabHOM 1 yObIBaHMS GbyHKIMH. Haxomuts MIPOMEXKYTKH
[Ipu3Haku Bo3pacTaHus U yObIBaHUS (PYHKIIMH 3 [ospactamui H yObiBaHNA  pyHKUMH,  3a7aHHOH
(hopmyoi.
Touku OKCTpEMyMa (byHKI_[I/II/I 2 Dopmynuposams ONPENEIEHUs] TOUKA MaKCUMyMma U
HauGosbiiee ¥  HauMEHbIIee  3HAYCHHUS TOUYKM MUHUMYyMa, KPUTHUUYECKOH TOUKH, TEOPEMBI,
1 CBSI3BIBAIOLME TOUYKH 3KCTPEMYMa C IIPOU3BOIHOM.
bynkun Haxoaute TOUKM SKCTpeMyMa (YHKIHMHU, HaHOOJbIIee U
HOCTpOCHI/Ie l“pa(I)I/IKOB (byHKL[I/Iﬁ 1 HauMeHblIIee 3HaueHUs (HYHKIUM Ha IIPOMEXKYTKE.
Konumponsnaa paboma N 5 no meme \Uccnedosamy  cBOWCTBa  (QYHKIMH € TIOMOILIBIO
1 [TPOU3BOIHON M CTPOUTH TpaduK PyHKIHH
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IoBTOpeHue u 0000meHue (4 yaca)

[loBropenue  Kypca  anreOpel  Hayaja 1
MaTEeMaTHYeCKOro aHalln3a

HtoroBoe nmoBropenue kypca reomerpuu 10-ro 2
KJjlacca

\HUmozo6asn KOHmpOobHasA paooma 1
(IIpomesicymounas ammecmayusi)










