COI'JTACOBAHO YTBEPXJIEHA
[IpoTokon 3acenanus npukazom MOY Ilmxemckas COILLL
MeJJarOrH4ecKoro CoBeTa o1 23.08.2023 Nel23-o1
ot 23.08.2023 Nel

Padouas nporpamma
y4eOHOro Kypca «AJjredpa 1 Ha4ajia MaTeMaTH4eCKOro aHAJIN3a»
(Yriay0J1éHHbIH YPOBEHbD)
nis 10-11 kiaaccos

(ID 3693355)



TlosicHUTEIBLHASA 3aIMCKA

Y4eOHblil Kypc «Anredpa W Hayaia MaTEeMAaTUYECKOTO aHAIHM3a» SIBJSICTCS OJHUM W3 HamOolee
3HAYMMBIX B TIPOrpaMMe CpeaHero oomero oOpa3oBaHMs, IOCKOJIBKY, C OJHOW CTOPOHBI, OH
oOecrieunBaeT HHCTPYMEHTAIBHYIO 0a3y I M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrou
CTOPOHBI, (pOPMHpPYET JOTUIECKOe U aOCTPAKTHOE MBINUICHHE O0YYAIOIINXCS Ha YPOBHE, HEOOXOAMMOM
JUTSL OCBOCHHSI MHPOPMATUKH, OOIIIECTBO3ZHAHMSI, HCTOPUH, CJIOBECHOCTH | IPYTUX JTUCHUIUIMH. B paMkax
JAHHOTO Y4YeOHOro Kypca oOydaromuecs OBJIQJICBAIOT YHMBEPCAJIBHBIM SI3BIKOM COBPEMEHHON HAYKH,
KoTopasi GOpMYITHPYET CBOU JOCTHIKEHUS B MaTeMaTHIeCKou Gopme.

Y4eOHbIi Kypc anreOppl M Hadall MaTeMAaTHYeCKOTO aHajlu3a 3aKJaJblBaeT OCHOBY JUIS
YCTEIIHOTO OBJAJCHUS 3aKOHaMU (U3UKH, XUMHUU, OWUOJIOTMH, TIOHUMAHUSI OCHOBHBIX TCHICHIIHMA
Pa3BUTHUS SKOHOMHUKH U OOIIECTBEHHOM JKM3HH, MTO3BOJISIET OPUCHTUPOBATHCSI B COBPEMEHHBIX ITU(POBBIX
U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOJb30BaTh MX JJs JAajbHeiero oOpa3oBaHUS U B
MOBCETHEBHOM J>KM3HU. B TO ke Bpems oOBIaJeHUE aOCTPAKTHBIMHU U JIOTUYECKH CTPOTUMHU
KOHCTPYKIUAMH aireOpbl 1 MaTEMaTUYECKOTO aHaJIM3a Pa3BUBAET YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh HMCTUHHOCTb, JOKa3bIBaThb YTBEPXKACHUS C TOMOINBIO HMHIAYKIUH M PacCyKIaTh
JeNyKTUBHO, MCIIONb30BaTh 0000IIEHNE U KOHKPETH3aIUio, a0CTparupoBaHre U aHaloruio, Gpopmupyer
KpEaTUBHOE U KPUTUUECKOE MBIILICHHUE.

B xome wu3yueHuss ydeOHOro Kypca «Aurebpa W Hadajlla MaTeMaTHYECKOTO aHaIM3ay
oOyuJaroluecs: MoMy4aloT HOBBIM OMBIT PENICHUs MPUKIAJAHBIX 3334, CAMOCTOSITEIFHOTO MOCTPOSHUS
MaTeMaTUYECKUX MOJIEIEH pealbHbIX CUTYalluid, HHTEPIPETAlUU MOJIYYEHHBIX PELICHUH, 3HAKOMSITCS C
MpUMEpaMu MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE M HCKYCCTBE, C BBIAAIOIIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VY4eOHblil kKypc 007a/1aeT 3HAYUTETHHBIM BOCIIUTATENBHBIM MMOTEHIIMAIOM, KOTOPBIA peanu3yercs
KaK uyepe3 y4eOHBI MaTepuaj, CIocOOCTBYIOIMUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK U
yepe3 crenuuky yuyeOHON AesITEeNbHOCTH, TPEOYIomeld MpOoAOIKUTEIHHON KOHIICHTPAIIMK BHUMAHUS,
CaMOCTOATEIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a MOJyUYE€HHBIN PEe3yJIbTar.

B ocHoBe Meromuku oOydeHHs anreOpe M HadyajllaM MaTEeMaTHYECKOrO aHajiu3a JIeKUT
NesITeNbHOCTHBIN MPUHITU O0y4YEeHHUSI.

B crpykrype yueOHOro Kypca «AnreOpa M Hayala MaTEeMaTHUYECKOTO aHAINW3a» BbIIETICHBI
CJIEYIOIIUE COJIePKATEIHbHO-METOUYECKUEe JTHHUHU: «YKclia U BbUUCICHUs», «DyHKIMH U TpapuKmny,
«YpaBHEeHHST U HepaBeHCTBay, «Hawama marematmueckoro aHanuza», «MHoOecTBa W JOruka». Bce
OCHOBHBIE COJIepKATeIbHO-METOANYECKUE JTMHUM U3YydaloTCcsd Ha MPOTSHKEHUU JBYX JIeT oOyueHHUs Ha
YPOBHE CpeTHEro O0IIero 00pa30BaHMs, €CTECTBEHHO TOTMOHSS APYT APYyra U MOCTENEHHO HACHIIAsCh
HOBBIMH TeMaMu U pasjaenamMu. J[aHHBIA y4eOHBIM Kypc SBISETCS WHTETPATHUBHBIM, ITOCKOJIBKY
oObenuHseT B cebe cojepkaHWE HECKOJIbKMX MaTEeMaTHYeCKMX IUCIUIUIMH, TAaKUX Kak anrebpa,
TPUTOHOMETPUS, MAaTEMAaTUYECKUM aHAllU3, TEOPUSI MHOXKECTB, MaTemMaTudeckas joruka u apyrue. Ilo
Mepe TOTO Kak oOydJaroIiuecs OBJaJIeBalOT BCE Ooliee MIMPOKUM MATEeMATHYECKUM amnmapaTroM, Y HHUX
MOCJIeIOBAaTEILHO (OPMHUPYETCS M COBEPIIEHCTBYETCS YMEHHWE CTPOUTh MAaTEMAaTHUYECKYH) MOJIEIb
peanbHOM CHUTYallMd, IPUMEHSATh 3HAHUS, TOJYUYCHHBIE TIPH M3YUYeHUH Y4eOHOTO Kypca, /Ui PEerIeHUs
CaMOCTOSITENTLHO C(hOPMYTUPOBAHHON MaTeMaTUUECKON 3a7aui, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

CogepxartenpHO-MeTOAUYECKAsT JUHUS «Uwcna W BBIYHCICHUS» 3aBepiiaeT (HOpMUPOBAHHE
HaBBIKOB HCIIOJIB30BAHMSI JIEHCTBUTEIBHBIX YUCEN, KOTOPOE OBIJI0O HAYaTO Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi. Ha ypoBHe cpeqHero obuiero oopasoBanusi 0co00€ BHUMaHuE yaemnseTcss popMUPOBAHUIO
HABBIKOB PAllMOHAIBHBIX BBIYMCICHUH, BKIIOYAIOMINUX B ce0sl UCIOIB30BAHUE PA3NUYHBIX (OPM 3aMUCh
quclia, YMEHUE JelaTh NPUKUIKY, BBIIOTHATh MPUOMMKEHHBIC BBIUMCICHUS, OIICHUBATH YHCIIOBBIC



BBIpaXXEHUS, pabOTaTb C MaTeMAaTUYECKUMHU KOHCTAHTaMH. 3HAaKOMble OOYy4YalolUMCSi MHOXKECTBa
HaTypaJIbHbIX, MLCJbIX, PpPaldOHAIbBHBIX U HeﬁCTBHTeHLHLIX YUCCI OOIOJHAKTCA MHOXCECTBOM
KOMIUIEKCHBIX 4ucel. B KaXKIOM M3 JSTHUX MHOXCCTB pacCMAaTpUBAIOTCA CBOMCTBEHHEIC cMy
crenugpuUecKre 3aJaud U ONepaluu: JeJeHHe HaIello, ONIEpUPOBAHNE OCTaTKaMU Ha MHOKECTBE LIEJIbIX
grcell, 0coOble CBOWCTBAa PALlMOHAIBHBIX W HUPPAIMOHAJIBHBIX UHCEN, apuMeTHYecKue orepaiuu, a
TAK)K€ W3BJIICUCHUE KOPHS HATYpPaJIbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHcell. braromaps
MOCJIE0BATEIIbHOMY PACUIMPEHUIO KPYra HMCIHOJIb3YEMbIX YHUCENI U 3HAKOMCTBY C BO3MOXHOCTAMH HX
MIPUMEHEHHUS 1711 PeLICHUS Pa3InYHbIX 3a7a4 (OpMHUpYETCs NMPEACTABICHUE O UHCTBE MATEMATUKH KaK
HAayKl U €€ pOJM B IOCTPOCHHUU MOJEJCH peanbHOro MHUpa, HIMPOKO HCIOIB3YIOTCS 000OIIeHHE U
KOHKpETH3aLHsl.

Jluaus «YpaBHEHHS M HEPAaBEHCTBA» PeaM3yeTCsl Ha MPOTSHKEHUU BCEro oOydeHHs Ha ypOBHE
cpeaHero ooiero oopazoBaHus, MOCKOJIBKY B KaKIoM paszeie [IporpaMMbl mpenrycMOTpEHO pelleHue
COOTBETCTBYIOIIUX 3a/ia4y. B pe3ynbrare oOy4aroniyecsi OBIaAeBaIOT Pa3IMYHBIMU METOAAMH PEIICHUS
pallMOHAJIBHBIX, HppaluOHAIIBHBIX, I1OKAa3aTCIbHLBIX, norapH(bMqucxnx U TPUTOHOMETPHUYCCKUX
YPAaBHEHUI, HEPABEHCTB M CHUCTEM, a TaKK€ 3aJ1ay, colepkKamux napamerpsl. llomydeHHble ymeHus
IIMPOKO HCIONB3YIOTCS TPU HCCIEAOBAHUM (YHKIUN C TOMOIIBIO IMPOU3BOAHOMN, MPH pEIICHUU
MPUKJIAHBIX 33724 U 33]a4 Ha HaXOXJCHHWE HAauOONbIINX U HAaUMEHBbIINUX 3HaYeHui QyHkuuu. [lannas
coJiep)KaTesibHas JIMHUSA BKJIIOYaeT B ce0s Takke (OPMUPOBAHME YMEHUN BBINOJIHATH PAacdyEThl IO
bopmynam, mpeoOpa3oBaHUs PALMOHATIBHBIX, UPPALIMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a
TaKk)K€ BBIPAXECHHH, coaepKalux cTerneHu u Jyorapudmel. brarogaps usydeHuro aiaredpanyeckoro
MaTepuaiga MPOUCXOAUT JajbHeilliee pa3BUTHUE AITOPUTMUYECKOTO M aOCTPaKTHOTO MBILIUICHUS
oOy4aromuxcs, GOpMUPYIOTCSI HABBIKK JIETyKTHBHBIX PacCyKICHHUH, pabOThI C CHMBOJIbHBIMU (hopMamH,
IIpE/ICTaBICHMS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE PAaBEHCTB U HEPABEHCTB. AlreOpa npeiaraet
3¢ (heKTHUBHBIE MHCTPYMEHTHI AJI PEUICHHsS MPaKTUYECKHX M eCTECTBEHHO-HAYUYHBIX 3aJad, HAarJsIHO
JIEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKa HAYKU.

CopepxarenpHo-MeToanYecKas JTMHUA «DyHKINMU U TpapUKu» TECHO IMEperieTaeTcs ¢ APyruMu
JUHUAMH y4e0HOro Kypca, MOCKOJbKY B KAaKOM-TO CMBbICIE 33JaéT IOCJIEI0BAaTEIIbHOCTh W3YUYEHHS
MaTepuana. M3ydeHue CTENeHHOH, MoKa3aTeNnbHOH, JorapupMUUecKoil u TPUTOHOMETPUUECKHX
GbyHKIUH, UX CBOICTB M rpadKoB, UCTOIb30BaHUE (PYHKIMHA JJIS pelIeHHs 3aa4 U3 IPYTHX y4eOHBIX
npeaMeToOB U peam,Hoﬁ JKU3HHU TCCHO CBA3aHO KAaK C MAaTEMAaTHYC€CKHM aHAJIW30M, TaK U C PCHICHUCM
ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM OosbIlIOe BHUMaHUE yienseTcs: ((OpMHUPOBAHUIO YMEHMSI BbIpaxkarh
dbopMynaMu 3aBUCUMOCTH MEXAY pPa3IUYHBIMU BEITWYMHAMH, HCCIENOBaTh MONy4YeHHbIE (DYHKINH,
CTpouTh uX Tpaduku. MaTepuan 5TOM copepKaTenbHOW ITUHUM HalleJIeH Ha pa3BUTHE yMEHUU U
HABBIKOB, IIO3BOJIAIONIMX BbIpAXKATh 3aBUCUMOCTH MCXKAY BCJIMYMHAMU B paSHHIIHOﬁ (bopMe:
aHATMTHYECKOM, Tpadrdeckoil u cmoBecHOM. Ero n3ydenne crnocoOCTBYET pa3BUTHIO aITOPUTMHYECKOTO
MBIIICHHS], CIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AINH, UCTIOTB30BAHUIO aHAIOTUH.

ConepxarenbHass auHUs «Hauyanma MaremMarnueckoro aHaiau3a) MO3BOJISIET CYIIECTBEHHO
paCliupuTh KPYTr' KaAK MaTEMaTUYCCKHUX, TaK U IPUKIIAAHBIX 3aaa4, JOCTYITHBIX O6yllaIOHII/IMC5[, TaK KakK y
HUX TIOSIBISIETCSI BO3MOXKHOCTb CTPOUTH T'paUKU CIOXKHBIX (YHKIMM, ONpenensaTh X HauOoJbLINe U
HAaUMEHBIIINE 3HAYCHUs, BEIYUCIATH IUIOManud Guryp u oObEMBI TEN, HAXOAUTh CKOPOCTU U YCKOPEHUs
npoueccoB. JlaHHasg coxep:karenbHas JIMHUSA ~ OTKPBIBAET HOBBIE BO3MOXHOCTU  IOCTPOEHUSA
MaATEMATHYCCKUX Moneneﬁ PCaIbHBIX cmyaunﬁ, MMO3BOJIACT HAXOAWTh HaWIydlIee pCeIICcHHUC B
NPUKIAAHBIX, B TOM YHCJIE€ CONHAIBHO-DKOHOMHUYECKUX, 3aJadaX. 3HAKOMCTBO C OCHOBaMH
MaTEMaTHYECKOTO aHaih3a CHOCOOCTBYET PAa3BUTUIO a0OCTPaKTHOTO, (HOPMaIbHO-IOTUYECKOTO M
KpEaTUBHOTO MBIILIEHUS, (POPMHUPOBAHUIO YMEHUN pPACIlO3HABATH MPOSBICHUS 3aKOHOB MAaTEMAaTHUKH B



HayKe, TEXHHUKe U uckyccTBe. O0ydaromuecs y3HaIOT O BbIIAIOIIUXCS pe3yJIbTaTax, MOJIYYEHHBIX B X0J€
Pa3BUTHs MaTEMAaTUKU KaK HayKd, 1 00 UX aBTOpax.

CopnepxatenpHO-MeToAnYecKass JUHUS «MHOXecTBa W JIOTMKa» BKIIOYAaeT B CE0S AIIEMEHTHI
TEOpUHU MHOKECTB M  MaTeMaTU4ecKOoW JIOTMKU. TeopeTHKO-MHOXKECTBEHHBIE IpEICTaBICHUS
MIPOHU3BIBAIOT BECh KypC HIKOJBbHOM MaTeMaTHMKW M MpeasiaraloT Haubojiee YHUBEPCAJIbHBIN S3BIK,
O0BEIUHSIOMNI BCe pa3Aebl MATEMATUKH U €€ MPUIIOKEHUH, OHU CBSI3BIBAIOT pa3HbIe MaTEMaTHIECKUE
IMCLUUIUIMHBL U UX MPHJIOKEHHUS B enuHoe 1enoe. [1o3ToMy BaKHO JaTh BO3MOXKHOCTH OOydaromeMycs
MMOHUMATh TEOPETHKO-MHOXKECTBEHHBIM $I3bIK COBPEMEHHOW MAaTeMaTUKH U HCIIONb30BaTh €ro Jyis
BBIPQKEHHUSI CBOMX MbICIEH. J[pyrum BaKHBIM MPU3HAKOM MaTeMAaTUKH KaK HAayKd CIEIyeT IpU3HaTh
CBOWCTBEHHYIO €l CTpOrocTh OOOCHOBAaHHMM M CJEIOBaHHWE ONPEACIEHHBIM INpPABUIIAM MOCTPOCHHS
JI0Ka3aTeJIbCTB. 3HAKOMCTBO C D3JIEMEHTAaMM MAaT€MaTH4YEeCKOW JIOTUKH CIOCOOCTBYET pPa3BUTHUIO
JIOTUYECKOTO MBIIUICHUSI O0Yy4YaloIIMXCs, TO3BOJSET UM CTPOUTH CBOM pACCYXJCHHS Ha OCHOBE
JIOTUYECKUX MpaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIIJICHHS.

B y4eOHOM Kkypce «Anrebpa W Hayaja MaTEeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT OCHOBEI
MaTEeMaTHYECKOTO MOJICIIMPOBAHMs, KOTOpPbIE NPHU3BAaHBI CIIOCOOCTBOBATh (YOPMHUPOBAHUIO HABHIKOB
MIOCTPOCHUS MOJIeNIeH peaTbHbIX CUTYallui, UCCIIEIOBAHUS STUX MOJIENIel ¢ TOMOIIBIO anmnapara aireopsl
U MaTeMaTUYeCKOro aHajn3a, MHTEPIpEeTalliy MOJYYCHHBIX pe3yabTaToB. Takue 3aJaHus BIICTCHBI B
KKl U3 pa3lesioB MpOrpaMMbl, MOCKOJIBKY BECh MAaTepuasl y4eOHOIo Kypca LIUPOKO HCIIOJIb3YETCs
JUIs pelleHUs TpHUKIaAHbIX 3afad. [Ipum pemieHuH peanbHBIX MPaKTUUECKUX 3ahad oOydaromuecs
pa3BHUBAIOT HAOJIO/IATENBHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIOIb30BATh
aHaJIOTHUI0, 0000IaTh M KOHKPETH3UPOBaTh Mpobiemy. JledareabHocTh MO (HOpMHPOBAHUIO HABHIKOB
pellIeHus MPUKIAJAHbIX 3a/1a4 OPraHU3yeTCs B MPOLIECCE N3YUEHUSI BCEX TEM yueOHOro Kypca «Anredpa u
Hayajla MaTEMaTUYECKOr0 aHaJIn3ay.

Ha u3yuenue yueGHOro kypca «Anrebpa ¥ Hayanaa MaTeMaTHYeCKOrO aHAJINW3a» OTBOAUTCS 272
gaca: B 10 kmacce — 136 yacos (4 yaca B Heneno), B 11 kimacce — 136 yacos (4 yaca B HEZIENIO).



1 [lianupyemble pe3y/abTAaThl OCBOCHUS Y4eOHOI0 Kypca
«AJredpa U Ha4YaJIa MATEMATHYECKOI0 AHAJIN3A»

Wzydenne ydeOHOro kypca «Anrebpa W Hayada MaTeMaTHYECKOTO aHaIu3a» CrocoOCTBYET
(OPMHUPOBAHHIO Y YUAIUXCS JUYHOCHIHBIX, MEMANPEOMEMHbIX U NPeOMEMHbIX Pe3yIbmanos 00yIeHHs,
COOTBETCTBYIOIIUX TpeOOBaHUAM (heaepaabHOr0 TOCYJApPCTBEHHOTO O0pa30BaTeIbHOIO CTaHIApTa
cpenHero o0Iero oopa3oBaHus.

1.1 IlnaHupyemMble JUYHOCTHBIE Pe3yabTaThl

[Inanupyemble JUYHOCTHBIE pPE3YyJIbTaThl OCBOCHHUS YYeOHOTo Kypca «Anrebpa W Havaia
MaTEMaTHYECKOI0 aHaJIN3a» B YaCTH!

1) rpa’k1aHCKOr0 BOCIIMTAHUS:

C(OPMHUPOBAHHOCTh T'PAXKJAHCKONW NO3MLUU OOYYAIOLIErocsi KaKk aKTUBHOI'O M OTBETCTBEHHOTO
YjieHa POCCHUHCKOro OOIIEeCTBa, MPEJCTaBICHHE O MaTeMaTHYECKUX OCHOBaX (YHKIMOHHUPOBAHHS
Pa3NUYHBIX CTPYKTYp, SBJICHUH, MPOIENyp TPakTaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe),
YMEHHE B3aUMOJCHCTBOBaTh C COLMUAIBHBIMU HHCTUTYTaMH B COOTBETCTBUM C HUX (QYHKUUAMH U
Ha3HAYEHUEM;

2) NaTpUOTHYECKOI'O BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh POCCHUCKON TPaKAAHCKOM WICHTHYHOCTH, YBOKEHHS K NPOIUIOMY U
HACTOSIIIEMY POCCHUICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JIOCTUXKEHUSM POCCUHCKHX
MaTeMaTHUKOB U POCCUHCKON MaTeMaTH4eCKOH IIKOJIbl, MCIIOJIb30BAaHHE ATUX JIOCTHIKEHUH B JPYrux
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HaHME MYXOBHBIX LIEHHOCTEH poccuiickoro Hapoja, cHOpMHUPOBAHHOCTb HPABCTBEHHOIO
CO3HaHMsI, dTUYECKOrO IMOBEACHUS, CBA3AHHOIO C NPAKTUYECKUM NPUMEHEHHEM JOCTHKECHWM HayKu U
JEeSITeNIbHOCThIO YIEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJ]a B IOCTPOEHUE YCTOMYMBOTO Oy1yIIETo;

4) 5CTETUYECKOTO BOCITUTAHUS:

JCTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOUAs OICTETHMKY MAaTE€MaTH4YECKMX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj]lay, peIIeHUH, pacCyK/IeH!H, BOCIPUUMUYUBOCTh K MATEMaTHYECKUM aCIEKTaM pa3IHMYHbIX
BUJIOB HCKYCCTBA;

5) puznyueckoro BOCIUTAHMUS:

c(OPMHPOBAHHOCTh YMEHHUS MPHUMEHATh MaTeMaTHYecKHe 3HaHUs B MHTEpecax 3/I0pOBOTO U
6e3omacHoro oOpasa »KH3HH, OTBETCTBEHHOE OTHOIICHHME K CBOEMY 3/0pOBBIO (3I0pOBOE MUTAHME,
cOamaHCUpPOBAaHHBIA PEXHUM 3aHATUNH M OTIbIXa, peryispHas (u3nyeckas aKTHUBHOCTb), (hHU3HUECKOE
COBEpIICHCTBOBAHUE MIPU 3aHATUAX CIIOPTUBHO-030POBUTEILHON JESTENbHOCTHIO;

6) TpyIOBOTO BOCITUTAHHUS:

TOTOBHOCTb K TPYIy, OCO3HAaHHE IIEHHOCTU TPYAOJIIOOUS, HMHTEpPEeC K pazIuuHbIM chepam
npoeCCHOHATLHOM EATEIbHOCTH, CBI3aHHBIM C MAaTEMaTHKON U €€ MPUI0KEHUSIMHU, YMEHHUE COBEPIIATh
OCO3HAHHBIM BBIOOP Oyaymield mnpodeccud © PeaTu30BBIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHUYECKOMY OOpa30BaHUIO U CaMOOOPa30BaHHUIO Ha MPOTSHKEHUU
BCEH J>KM3HHM, FOTOBHOCTb K aKTUBHOMY YYacTHIO B PEIICHHWU MPAKTHMUYECKUX 3ajad MaTeMaTH4eCKON
HaIPaBJIEHHOCTH;

7) SKOJIOTUYECKOTO BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTH IKOJOTUYECKON KYIbTYphl, IOHUMAHUE BIMSHUS COLUATbHO-IPKOHOMUYECKUX
MPOIIECCOB HA COCTOSIHWE TPHUPOJHOW M COLMAIBHOW Cpelbl, OCO3HAHUE TIJI00AIBHOTO XapakTepa



HKOJIOTMUECKUX MpoOsieM, OpUEHTallMs Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM s peuieHus 3aiad B
00JacTH OKpYKaoIel cpeipl, MIIAaHUPOBAHUE MOCTYIKOB M OICHKU WX BO3MOXKHBIX MOCIEACTBHMA IS
OKpY>Karollen Cpeibl;

8) LICHHOCTH HAYYHOT'O TO3HAHMUSI:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOIIECTBEHHON TMpaKTUKH, TMOHUMAaHUE MaTEeMaTHYeCKOH Hayku Kak chepbl dYeloBEUeCKOM
JEATEIIbHOCTH, 3TallOB €€ PAa3BUTUSA U 3HAYMMOCTH JUISl Pa3BUTUSA LMBUJIM3ALMHU, OBJAJAEHUE SA3BIKOM
MaTe€MaTUKU U MaTeMaTU4YEeCKON KyJIbTYpPOU KaK CPEeICTBOM IO3HAHUS MHUPA, TOTOBHOCTh OCYUIECTBIAThH
MIPOEKTHYIO U UCCIIEI0BATEIBCKYIO I€ATEIbHOCTh HHAUBUIYAJIBHO U B TPYIIIIE.

1.2 IlnanupyemMble MeTanpeIMeTHbIE Pe3yJbTAThI

MertamnpenMeTHble pe3ybTaThl OCBOCHHUS y4eOHOro mpeamera «BeposTHOCTP M CTaTUCTHKA»
IIPEJCTaBIIEHbI TPEMs IPYIIIaMU YHUBEPCAJIbHBIX YU€OHbIX JeHCTBUIL:

1) mo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE YUeOHbIE el CTBHS:

1.1) Ga30BbIC JIOTUYECKHUE ACHCTBHUS:

BBISIBIISITh M XapaKTEPH30BaTh CYIIECTBEHHBIC NMPU3HAKA MATEMaTHUYECKUX OOBEKTOB, MOHATHH,
OTHOILICHUN MEXy MOHATUAMH, GOPMYIUPOBATH ONPECIICHUS MOHATHH, YCTaHABIUBATh CYILIECTBEHHBIH
IIPU3HAK KJIacCU(UKALMU, OCHOBAHUS [l 0000IIEHUs M CPAaBHEHUS, KPUTEPUH ITPOBOAUMOTO aHAJIN34;

BOCIIPHHMMATh, (opMynupoBaTh W  TPeoOpa3oOBbIBATE  CYXACHUS: YTBEPOUTEIbHBIE H
OTpHIIATENIbHBIC, CAMHIUYHBIC, YACTHBIC M OOIIE, YCIOBHBIE;

BBISBIIATh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHUBOpPEYHs B (haKTaX, JaHHBIX,
HaOJMIOACHUAX M YTBEPXKAEHUSAX, MpeularaTb KpPUTEPUM JJIsl  BBIABICHHMS 3aKOHOMEpPHOCTEH H
IIPOTUBOPEYUH;

JenaTh BBIBOJBI C HCIIOJNB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W HMHIYKTUBHBIX
YMO3aKJIIOUE€HUH, YMO3aKIIOUEHUH 110 aHaJIOTUH;

IPOBOJUTH CAaMOCTOATENBHO JI0OKA3aTeNbCTBA MATEMAaTHUYECKUX YTBEPXAECHUH (MpsiMble U OT
MPOTHBHOT0), BBICTpaMBaTh apryMEHTAIMIO, NMPUBOJUTH NPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYK/ICHHS U BBHIBOIBI;

BbIOMpaTh crnoco0 pemieHus y4eOHOHM 3ahauu (CpaBHUBAaTh HECKOJBKO BapUAaHTOB PpELICHMS,
BbIOMpPATh HanboJIee MOIXOASIIMMI ¢ YIETOM CaMOCTOSITEIBHO BBIJICICHHBIX KPUTEPHUEB);

1.2) 6a30BbIe UCCIIEAOBATENLCKUE ICHCTBHS:

UCIIOJIb30BaTh BONPOCHI KaK HCCIENOBAaTENIbCKUM HMHCTPYMEHT MO3HaHUS, (OpMYyIupoOBaTh
BOIPOCHI, (PUKCUPYIOIIME MPOTUBOpPEUNE, MpodiieMy, YCTaHaBIUBAaTh UCKOMOE U JaHHOE, (OpMUPOBATH
TUIIOTE3Y, apT'YMEHTUPOBATh CBOIO MMO3UINI0, MHEHHE;

IPOBOJUTH CAaMOCTOSITEJIBHO CIUIAHWPOBAHHBIN SKCIEPUMEHT, UCCIEIOBAHUE TI0 YCTaHOBJIEHUIO
O0COOCHHOCTEM MaTeMaTHUYecKOro OOBEKTa, SBJIEHHUS, IPOIIECcCa, BBISIBICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO (OpMYJIMPOBAaTh OOOOIIEHUSI W BBIBOJABI IO pe3yibTaTaM MPOBEAEHHOTO
HaOIOZCHUs, MCCIIEIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh IIOJYYEHHBIX pE3yJIbTaTOB, BBIBOJOB H
00001IICHMIT;

MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TaKXKe BBIABUTATh MPEIIOJIOXKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSX;

1.3) pabora ¢ uHpopmanueii:

BBISIBIIAITh  IeOUITUTHl MH(OpMAIMK, TaHHBIX, HEOOXOAMMBIX J/JIsi OTBETa HA BOMPOC M JUIS
peLeHys 3a/1a4u;



BbIOMPATh MH(OPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, AHAIU3UPOBATh, CUCTEMAaTU3UPOBATh
Y MHTEPIIPETUPOBATh MH(OPMAIIHIO Pa3IMYHBIX BUJOB U (OPM IPECTABICHHUS;

CTPYKTYPUPOBaTh HH(POPMALUIO, TPEACTABIATh €€ B Pa3sNUYHBIX (opMax, HILTFOCTPHUPOBATH
rpauvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMALMH IO CAMOCTOATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPUSIM.

2) KOMMYHHUKAaTHBHbIe YHHBepcaJlbHbIe Y4eOHbIe 1eliCTBUA:

2.1) oOmienue:

BOCIIPMHUMATh U (hOPMYJIUPOBATh CYKAECHUS B COOTBETCTBHM C YCIOBUSIMH U LEJIAMHU OOILEHHUS,
SCHO, TOYHO, T'PAMOTHO BBIPAXKaTb CBOK TOYKY 3pPEHMsI B YCTHBIX M IHMCBbMEHHBIX TEKCTaxX, /1aBaTh
MOSICHEHUSI 110 X0y PELICHHUs 3a7]a4i, KOMMEHTHPOBATH MOJIyYE€HHBIH pe3ybTar;

B X0JIe 00CY)KJICHH 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMBI, TPOOJIEMBI, peIaeMoin
3aJjaud, BbBICKA3blBATh WJEH, HALCIEHHbIE HAa IIOMCK pELICHMs], COIOCTaBISATh CBOM CYXKAEHUS C
CYXKIEHUSMH JpYTUX YYaCTHUKOB Juajora, OOHapy)XHWBaThb pa3iIMuyue M CXOJCTBO IO3MULUH, B
KOPPEKTHOH Gopme (HOopMyIHpPOBATh PA3HOTIIACHS, CBOU BO3PAKCHHUS;

IPEJICTaBIATh PE3yibTaThl PEIIEHUs 3aJayd, OJKCIHEPUMEHTAa, HCCIIEOBAHUs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpPATh (OpPMAT BBICTYIJIEHHS € Y4YETOM 3aJad IpPe3eHTaUud U OCOOEHHOCTEH
ayaAUTOpUH;

2.2) COBMECTHAs JA€ATEIbHOCTD:

IOHUMAaTh U UCHOJIb30BATh IPEUMYIIECTBA KOMAHHON U MHIUBUYyaJIbHON PabOThI IPU PEeLLICHUU
y4eOHBIX 3ajJay, IPUHUMATh L[€JIb COBMECTHOW JESATEIbHOCTH, IJIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboThl, pacmpenensaTb BUABI PadOT, IOTOBAapHUBATHCS, OOCYXKIATh NHPOIECC W pe3yabTaT padoThl,
0000111aTh MHEHHUS HECKOJILKUX JIIONIEH;

y4acTBOBaTh B IPYNNOBBIX (popmax paboTel (00CyxkaAeHUs, 0OOMEH MHEHHUH, «MO3IOBbIE IITYPMbI»
U HHbIE), BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JEMCTBUSA C JPYTUMH 4IEHAMH
KOMAH/IbI, OIIEHUBATh KaueCTBO CBOETO BKJIa/a B OOMIMIA MPOAYKT MO KPUTEPHUSIM, cHOpMyTUpOBAaHHBIM
YYaCTHHKaMH B3aUMOJICHCTBHUS;

3) peryiasiTHBHBIE YHUBEPCAIbLHbIE YUeOHbIE HeiiCTBHS:

3.1) camoopranu3zamnus:

COCTaBJIATh IUIaH, aJITOPUTM pEIICHUS 33/a4H, BEIOUpaTh Coco0 pemieHus ¢ ydéToM UMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C
y4€TOM HOBOM HH(pOpMAIIHH.

3.2) CaMOKOHTPOJIb:

BJIAJIETh HABBIKAMU II03HABATENFHOW peIeKCHHM KaK OCO3HAHMS COBEPIIAEMBIX JIEHCTBHHA M
MBICIUTENIBHBIX TPOIIECCOB, WX PE3yJbTaTOB, BIAJAETh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS
mporiecca 1 pe3ysbTara pelieHuss MaTeMaTHYeckKol 3a1a4H;

NpPEIBUIETh TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTD IIPH PELLICHUH 33]]a4l, BHOCUTh KOPPEKTUBBI
B JICATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTEIECTB, JaHHBIX, HANJIEHHBIX OMIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LENU U YCIOBHUIM, OOBACHATh MPUUYMHBI TOCTHIKEHUS WIH
HEIOCTHXEHUS PE3YNbTAaTOB JAEATEIbHOCTH, HAXOJUTh OIIUOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

3.3) SMOIMOHAJILHBINA UHTEIJIEKT, Mpeanoaratomuii cpopMUPOBaHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh MMOHMMATh CBOE SMOILIMOHAIBHOE COCTOSIHUE, BUIETh
HaNpaBJICHUs Pa3BUTUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpEeryJIHpOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a

CBOE TOBEJICHUE, CIIOCOOHOCTh aanTHUPOBATHCS K SMOIIMOHATIHLHBIM U3MEHEHHSIM U TIPOSIBIISATH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;



BHYTpeHHCﬁ MOTHUBAILlUU, BKJIIO‘-I@.IOH.ICIZ CTPECMJICHUC K NOCTHIKCHUIO LICJIIM U YCIICXY, OIITUMU3M,
MHHUIUATUBHOCTh, YMEHHUE JIEHCTBOBATh, HCXOS U3 CBOMX BO3MOYKHOCTEH;

AMIATHM, BKIIOYAIOIIEH CIOCOOHOCTh IOHUMATh SMOLIMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATH
ero IpH OCYIIECTBICHUN KOMMYHHKAIUH, CIIOCOOHOCTD K COYYBCTBHUIO M COIIEPEKUBAHHMIO;

COLIMAJIBHBIX HAaBBbIKOB, BKJIIOYAKOIINX CIIOCOOHOCTE BBICTpanBaTb OTHOWICHUA C JOPYrUuMU
JFOIBMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peIaTh KOH(IMKTEI,

3.4) npunsTHE ceOs M IPYTrUX JOACH:

NpUHUMATH ce0s1, TOHUMast CBOM HEAOCTATKH U JIOCTOWHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX JIFOACH IIPU aHAJIU3E PE3YJIbTaTOB AEATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JIPYTHUX JIIOJICH Ha OIIHOKH.

1.3 IllianupyemMble MpeIMeTHbIE Pe3yJabTaThl

K xonny oOyuenusi B 10 kjacce o0ydyarouiuiicss HOMyYuT CIEAYIOIINE MPEIMETHBIE PE3YJIbTAThI
0 OTACIBHBIM TeMaM paboueill mporpamMmbl y4eOHOTO Kypca «Auredpa W Havajga MaTeMaTHYeCKOTO
aHaTN3a»:

1) umncia ¥ BHIYMCIIEHUS:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: PALIMOHAIIBHOE YUCIIO, OECKOHEUHas MepHoArndecKas qpoob,
MPOIICHTHI, UPPAIMOHAIIBHOE YHCJIO, MHOXKECTBA PALMOHAIBHBIX M JACHCTBUTEIBHBIX YHCET, MOIYJb
JIEHCTBUTEIILHOTO YK CIIA;

MPUMEHSTh IPOOH U MPOLIEHTHI JUIsl PEIICHUS MIPUKIAIHBIX 33]a4 U3 Pa3IMUHbIX OTpacyiel 3HaHUU
U peaJIbHOU KU3HH;

MPUMEHSATH MPUOJIMKEHHBIC BBIYUCIICHUS, MIPABUIIA OKPYTJICHUS, MPUKUAKY U OLICHKY pe3ysbTaTa
BBIYHCIICHHUI;

CBOOOJHO OMEPUPOBATH MOHATHUEM: CTEIEHb C IIENbIM MMOKa3aTeIeM, UCIIOIb30BaTh MOXOISIIYI0
(dbopMy 3amucH TEHCTBUTENBHBIX YHCET AJS pelIeHUs MPAaKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: apU(PMETUUECKHI KOPEHb HATYPAJIbHOW CTEIEHU;

CBOOOJTHO OTIEPUPOBATH IOHATHEM: CTENEHD C PAIMOHAIILHBIM MTOKa3aTelieM;

CBOOOJHO OTEPUPOBATH MOHATUSAMU: Joraprudm yrcia, TecATUIHbIE U HaTypalbHbIE JIOTapU(MBI,

CBOOOJHO OTEPUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC YUCJIOBOTO apryMEHTa;

OTIEpPUPOBATH MOHSATUAMU: APKCHUHYC, APKKOCUHYC U apKTAHTEHC YHCIIOBOTO apryMeHTa.

2) ypaBHEHHS M HEpPaBeHCTBA:

CBOOOZHO OMEpUpPOBATh TOHATUSMHU: TOXKAECTBO, ypaBHEHUE, HEPABEHCTBO, PaBHOCUJIbHBIC
YpaBHEHUS U YPABHEHUS-CIIE/ICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHSATH Pa3JIMYHbIE METOABl PEUICHUSI PAllMOHATBHBIX U JAPOOHO-PAIMOHATBHBIX YpPaBHEHUH,
MPUMEHATHh METO]] MHTEPBAJIOB ISl pEIIIEHUSI HEPABEHCTB;

CBOOOJHO OMEPHPOBATH MOHATHIMH: MHOTOWIEH OT OJHOM MEepPEeMEHHON, MHOTOUJIEH C LIEeTbIMU
Kod(duUIlMeHTaMHl, KOPHU MHOTOYJICHA, MPUMEHSTH JIEJICHHEe MHOTOYJIEHAa Ha MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera miist pemienus 3anau;

CBOOOJIHO OIEPUPOBATh TMOHATHUSAMH: CHUCTEMa JMHEHHBIX ypaBHEHHI, MaTpHIlA, ONMpPEACIUTEIh
MaTpulbl 2 X 2 UM €ro reOMETPUYECKUU CMBICH, HCIOJIb30BAaTh CBOWMCTBA ONpeAenuTens 2 X 2 s
BBIYMCIICHHS] €T0 3HAYEHUs, TPUMEHATh ONPEICIUTENN JUIsl PEUICHUs CUCTEMbl JIMHEUHBIX YpPaBHEHUM,
MOJICIUPOBATh pPEAIbHBIC CHUTyallMd C TOMOIIBI0O CHUCTEMBI JIMHEHHBIX YpaBHEHUH, HCCIIEIOBAThH
MMOCTPOSHHBIE MOJIETH C TIOMOIIBID MATPHUIl W OINpEAeIUTeNIed, HHTEPIPETUPOBATh IOTyUYECHHBIN
pe3ynbTart;

MCIIOJIb30BaTh CBOMCTBA JEHCTBHUI ¢ KOPHIMH ISl MPE0oOpa30BaHMsI BBIPAKEHUI;



BBINOJIHATh NPE0OpPa30BaHUs YHCIOBBIX BBIPAXKEHHUH, COAEPKAIIMX CTENEHHU C PALMOHATIBHBIM
[OKa3aTeseM;

UCTIOJIB30BaTh CBOMCTBA JIOTapru(pMOB AJisl TpeoOpa3oBaHus Jorapu(MUIECKUX BBIPAKECHUH;

CBOOOJIHO OIEPUPOBATH IMOHATUSAMHU: HPpPALMOHAIIBHBIE, ITOKa3aTelbHbIE M Jorapudmuyeckue
YpaBHEHMsI, HAXOIUTh UX PELICHUS C MOMOLIbI PAaBHOCHIBHBIX MEPEXO0JI0B MIIM OCYLIECTBIISS IPOBEPKY
KOpHEH;

OPUMEHSTh OCHOBHBIE TPUTOHOMETPHUUYECKHE (bopmybl ISt npeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BbIPAKEHUI;

CBOOOJIHO ONEpPUPOBATH MOHATUEM: TPUTOHOMETPHUUECKOE YpaBHEHHE, IPUMEHITh HEOOXOAUMBIE
(bopMyIIBI TS pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHUH;

MOJICIIPOBATh pealibHbIe CUTyallud Ha S3bIKE alreOpbl, COCTABIATH BBIPAKECHUS, YpaBHEHUS,
HEpaBEHCTBA IO YCJIOBUIO 3a/lauM, MCCIIENOBATh IOCTPOEHHBIE MOJEIM C HCIOJIb30BAHMEM allnapaTa
anreopsl.

3) ¢yuxuoumn u rpapuku:

CBOOOJTHO OTEPUPOBATH MOHATUAMH: (PYHKIHSA, CIIOCOOBI 3aMaHus (DYHKIMH, B3aUMHO OOpaTHbIE
¢byHkuny, KoMno3uuus ¢QyHKUMH, rpaduk (QyHKIMM, BBIIOJHATH 3JEMEHTApHbIE NPEoOpa3OBaHMS
rpadukoB QpyHKIUIH;

CBOOOJTHO ONEPHPOBATH MOHATUSAMH: OOJACTh ONpPENEeNIeHUs M MHOKECTBO 3HAYCHUH (YHKIWH,
HyH (QYHKIIUH, TPOMEKYTKHA 3HAKOIIOCTOSTHCTBA,;

CBOOOJIHO OINEPUPOBATH MOHATUAMU: YETHBIE U HEUETHBbIE (YHKLUU, NEpUOIUYECKUE (YHKIUH,
IPOMEXYTKM MOHOTOHHOCTH (YHKLMH, MaKCUMyMbl M MHUHUMYMBl (YHKIMH, HauOojbllee WU
HaMMEHbIIIee 3HaYeHNEe (PYHKIIMH HA TIPOMEXKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMU: CTETIEHHAs (PYHKIIHS C HATypaJbHBIM U IIETIBIM MOKa3aTeseM,
rpaduK CTereHHON (YHKIMHU C HATypaJbHBIM M LIEJIBIM IOKazaTeseM, rpaduk KOpHs N-OH CTENEHH Kak
(byHKIMN 0OpaTHOM CTENEHM C HATypaJIbHBIM MOKa3aTeIeM;

OTIEPHPOBATH TOHATHUAMU: JTMHEWHAs, KBaJIpaTUYHAs U IPOOHO-IIMHEHHAs (YHKIIUH, BBITOIHATH
AIIEMEHTAPHOE MCCIIEJOBAHNE M TOCTPOSHHUE UX TPAPHKOB;

CBOOOJIHO ONEpUPOBaTh MOHATUSAMU: NOKa3aTeabHas U Jorapudmudeckas GyHKLIUHU, UX CBOHCTBA
U rpaduKH, UCTIOIB30BaTh UX Ipa(UKH Ui PELIeHUs] ypaBHEHUH;

CBOOOJTHO ~ OTEPUPOBATH IMOHATHUSAMH: TPUTOHOMETPHYECKAsh OKPYKHOCTh, OIpeIesieHHe
TPUTOHOMETPHUYECKUX (DYHKIIUH YMCIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpapuku QYHKIUHI JUIs UCCIIeOBAaHUS MPOLIECCOB U 3aBUCHUMOCTEN MpPU peleHUH
3aJjad U3 JIPYTUX y4eOHbIX NPEAMETOB U peaIbHOM KM3HM, BhIpaKaTh (HOpMyJIaMU 3aBUCUMOCTU MEXAY
BEIIMYMHAMU;

4) Hayajla MATeMATHY€ECKOIr0 aHAJIN3a:

CBOOOJTHO ~ONEpUPOBaTH MOHATHAMM: apupMeTHdeckas M TeoMeTpUyecKas Mporpeccus,
0ecKkoHeuHO yOBIBaroIasi FeOMeTpUYecKast MPOrpeccus, TMHEHHBIN 1 SKCIIOHEHIIMATBHBIN poCT, hopMyIa
CIIO’KHBIX TPOILIEHTOB, IMETh TPEICTABICHNE O KOHCTAHTE;

HCTIOJTB30BAaTh MPOTPECCHH JUTS PEIICHUS PEATBbHBIX 33184 MPUKIIAIHOTO XapaKTepa;

CBOOOJTHO OIIepUpOBATh MOHSATHSMHU: MOCJIEeI0BATENbHOCTb, CHOCOOBI 3aJaHus
MOCJIeI0BaTeNbHOCTEH, MOHOTOHHBIE M OrpaHUYEHHBIE IOCIEI0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS] MaTEMAaTHIECKOTO aHaJIi3a KaK aHaun3a OECKOHEYHO MaJIbIX;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: HENPEPHIBHbIE (YHKIIUU, TOUKU pa3pbiBa rpaduka GyHKINH,
acCUMIITOTHI rpaduka GyHKINY;

CBOOOJTHO OMEpUpPOBaTh MOHATHEM: (YHKIHMS, HENpepbIBHAsS Ha OTpe3Ke, MPUMEHSTh CBOICTBa
HENpepbIBHBIX (DYHKIMHA 1JIs1 pelIeHus 3a1ay;



CBOOOJHO OIEpUpPOBATh MOHATHSIMH: MEpBas M BTOpas MPOU3BOIHbIC (YHKIWH, KacaTelbHas K
rpaduKy QyHKIUH,

BBIYHCIIATH IPOU3BOIHBIC CYMMBI, TPOU3BEICHHSI, YACTHOTO U KOMIIO3UIMH IBYX (DYHKUUH, 3HATH
HPOU3BO/IHBIC JIEMEHTAPHBIX ()YHKIIH;

YCIIOJIb30BATh FEOMETPHUYCCKUI U (GU3UUECKUIT CMBICIT IPOU3BOIHOM /ISl PEILICHUS 3a/1ad.

5) MHOKecTBa W JIOTHKA:

CBOOOJIHO ONEPUPOBATh MOHATUSMH: MHOXECTBO, OTIEPALIMU HAJl MHOXKECTBAMH;

UCIIOJIb30BaTh TEOPETHKO-MHOXKECTBCHHBIN ammapaTr Juisi OINMCAaHHs pPEalbHBIX IPOIECCOB U
SIBJICHUH, IPU PELICHHUU 3a]1a4 U3 IPYrUX Y4eOHBIX IPEAMETOB;

CBOOOJHO OIEPHPOBATH MOHATHUSAMHM: ONpEIeIeHHe, TeOpeMa, ypaBHEHHE-CIEeICTBUE, CBOHCTBO
MaTeMaTU4eCcKoro 00beKTa, J0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPABHEHHS U HEPABCHCTBA.

K xoHiy o0y4enus B 11 kiacce oOydaromuiicss HONYyYHUT CICAYIONIME IPEIMETHbIC Pe3yIbTaThl
[0 OTACIBHBIM TeMaM paboueil mporpaMMbl yueOHOro Kypca «Ainredpa W Hayajga MaTeMaTHYeCKOro
aHAIIN3a»:

1) uymncaa v BHIYMCIIEHUS:

CBOOOJHO OIEPHPOBATh MOHATHUSAMH: HATYpPaJbHOE U LEJIOC YHCIIO, MHOXKECTBA HATYPAIbHBIX H
LEJIbIX YMCEJI, UCTIONb30BaTh IpH3HAKH AenumoctH nenbix yrcen, HOJ] u HOK HarypanbHbIX ymcen s
pelieHus 3a1a4, IPUMEHSTh alropuT™ EBKIna;

CBOOOIHO ONEPHPOBATh MOHITHEM OCTaTKa IO MOJYJIO, 3alKMChIBaTh HATypajbHBIC YKCIa B
Pa3IMYHBIX O3UIIMOHHBIX CUCTEMAaX CUMCIICHHS,

CBOOOJHO OIEPHUPOBATH MOHATHIMH: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMILUICKCHBIX YHCEI,
NPE/ICTABIATh KOMIUICKCHBIC YHUCIa B aIreOpanuecKod U TPUTOHOMETpUYECKoW (opme, BBINMOIHSTH
apu(pMETHUECKHE OTepallMy C HUIMU M W300paXkaTh Ha KOOPAUHATHOW TIOCKOCTH.

2) ypaBHeHHs U HEPABEHCTBA:

CBOOOIHO OIEpUPOBATH IMOHATHSIMHU: HpPPAlMOHAIBHBIC, TOKA3aTelIbHbIE M JIOTApH(PMUYECKUE
HEPABEHCTBA, HAXOJAMUTh UX PEIICHUS C TIOMOIIIBIO PABHOCUIIBHBIX TIEPEXO0/I0B;

OCYIIECTBIISATH OTOOP KOPHEH MpU pellieHHH TPUTOHOMETPHUUECKOTO YPaBHEHHUS;

CBOOO/IHO OTIEPHPOBATH MOHSATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, TPUMEHATH HEOOXOIUMBIE
(bOpMyITBI 1T pELIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATh TMOHATHUSMU: CHCTEMa W COBOKYIIHOCTh YPaBHCHHH M HEPaBEHCTB,
PaBHOCUIJIBHBIC CHCTEMbI W CHCTEMBI-CIIC/ICTBUSI, HAXOJHUTh PEIICHHS CHCTEMbl M COBOKYITHOCTEH
palMOHANBHBIX, HPPAILIMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMHUYECKUX YPAaBHEHUH U HEPABEHCTB;

pemiate  paluOHANBHBIE,  HMppAlMOHAJbHBIC,  [OKa3aTelbHbIE,  JIoTapupMHYECKHE U
TPUTOHOMETPUYECKUE YPABHCHUS M HEPABEHCTBA, COJICPIKAIIME MOIYIIH U TTApaMETPhI;

NPUMEHATh TpaguyecKue METOMbI JJIsl PEIICHHs] ypaBHEHHH M HEPABEHCTB, a TaKXKe 3a1ad C
napaMeTpamu;

MOJIETTMPOBATh PEaNbHBIC CUTYAIlMd Ha SI3bIKE alreOphl, COCTABIISATH BBIPAKEHHS, YPaBHEHHS,
HEPaBEHCTBA U UX CHCTEMBI 110 YCIOBHUIO 3aJ[adl, UCCIIE0BATh IOCTPOSHHBIE MOJIENN C UCIIOIb30BAaHUEM
anmapara anreOpbl, HHTEPIPETUPOBATD MOTYYCHHBIN Pe3yIbTaT.

3) ¢yuxuun u rpapuku:

CTPOUTH T'papUKH KOMITO3UIUU (PYHKIIMH C TOMOLIBIO JIIEMEHTApHOTO MCCIICIOBAHUS M CBOWCTB
KOMITO3HMIIMH IBYX (QYHKIIHIA;

CTPOUTH T€OMETPUYECKUE 00pa3bl ypaBHEHHI U HEPABCHCTB Ha KOOPAWHATHOW TIOCKOCTH;

CBOOOIHO OTIEPUPOBATh MOHATUSMHE: TPAQUKH TPUTOHOMETPUYECKUX (YHKIIHH;

NPUMEHATh QYHKIUY [T MOJICTIMPOBAHHUS M UCCIIEIOBAHHS PEATBHBIX MTPOIIECCOB.

4) Hayajia MaTeMAaTHYECKOT0 aHAIN3a:



UCIOJIb30BaTh MPOU3BOJHYIO ISl UCCIIEJOBAHUS (PYHKIIMU HA MOHOTOHHOCTb U DKCTPEMYMBI;

HaXOJUTh HauOOoJIbIIIee U HAUMEHbIIee 3HaueHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;

UCIIOJIB30BaTh INPOU3BOJHYIO I HAXOXKACHUS HAWIYYIIEr0 pPELICHUs B IPUKIAJHBIX, B TOM
4lClle COLMAIbHO-DKOHOMHYECKHX, 3ajadax, [Uld OIPEAENCHUS CKOPOCTH M YCKOPEHHs IIpolecca,
3aJJaHHOTO (pOpMyJIOH MK rpaduKoM;

CBOOOJHO OIEPHUPOBATH TOHATHAMHU: TIEPBOOOpa3Hasi, ONPENENEHHBIA HMHTErpall, HAXOIHUTb
NepBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMHA U BBIYUCIATH UHTErpai 1o Gpopmyne HeroToHa-JleiiOnmma;

HaXOJUTh MJIOUIAU JIOCKUX (UTYp U 0OBEMBI T € IOMOLIBIO UHTErpaa;

UMETh IPEICTABICHUE O MaTeMaTH4YeCKOM MOJECIUPOBAHUM Ha IPUMEPE COCTABJICHHUS
g depeHInaTbHBIX YPABHCHHIA,

pemiatb NpPUKIAAHBIE 33/Ja4d, B TOM YHCIIE COIHAIbHO-D)KOHOMHUYECKOTO M (U3UYECKOTO
XapakTepa, CpeICTBAMUA MaTEMaTHYECKOI0 aHaAJIN3a.

2 Coaep:xanue yueOHOro Kypca «Ajaredpa u Hayajia MaTeMaTHYeCKOr0 aHAJINU32)
10 xkaace

1. Yncna u BbIYMCIICHUS.

Pannonanbubie 4yncna. OOBIKHOBEHHBIE W JIECATUYHbIE JpOOM, NPOLEHThl, OECKOHEUHbIE
nepuoaudeckue Apodu. Ilpumenenue npoOeil W NPOLEHTOB [Js pEIICHUS NPUKIAJHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIICH 3HAHUM U pPEalbHOMN KU3HU.

JeiicTBuTenpHble yncia. PalinoHanbHble M MppalMOHaNbHbIe yucia. ApudMeTHyecKre onepanuu
C JCWUCTBUTEIBHBIMU YHCIaMUA. MoIynb ACWCTBUTENBHOTO YHUCIAa W ero cBoiictBa. [lpuOmmkéHHbIe
BBIUHCJICHMS], TPaBUJIa OKPYIJICHUS, IIPUKKUJIKA U OLICHKA Pe3yJIbTaTa BIUYMCICHUH.

Crenenb ¢ nensiM nokaszareneM. bunom Hetotona. Mcnonb3oBanue noaxonsuieit Gopmsl 3anucu
JNEUCTBUTEIILHBIX YUCEN IS PEILICHUS PAKTUYECKUX 3a1a4 U NIPEACTaBICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

Crenenp C paluoOHaIbHBIM IIOKA3aTEJEM MU €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIIBHBIM
ITOKa3aTeNEeM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOTapU(MBI.

CuHyCc, KOCHMHYC, TaHT'€HC, KOTAaHT€HC YMCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YHUCIIOBOTO apryMEHTa.

2. YpaBHeHHs M1 HEPAaBEHCTBA.

ToxnecTBa U TOXKJIECTBEHHbIE IpeoOpa3oBaHus. Y paBHEHHUE, KOpPEeHb ypaBHEHUs. PaBHOCUIIbHBIE
YPAaBHEHUs U ypaBHEHUs-CIEeACTBUA. HepaBeHCTBO, pellieHne HEpaBEHCTBA.

OCHOBHBIE METO/bl pEIIEHHUs LENbIX U JIpOOHO-pallMOHAIBHBIX YpPaBHEHHH U HEPABEHCTB.
MHorowieHsl OT OAHON MEPEMEHHON. /eleHrne MHOrouJIeHa Ha MHOTO4JIEH ¢ ocTaTkoMm. Teopema besy.
MHorousneHs! ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[TpeoOpa3oBaHs YUCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENIEHU U KOPHH.

WppanumonaneHble ypaBHeHUs. OCHOBHBIE METOABI PELIEHHUS UPPALIMOHAIBHBIX YPAaBHEHUH.

IToka3zaTenbHble ypaBHEHUsI. OCHOBHBIE METO/IbI PEIECHUS [TOKA3ATENbHBIX YPABHEHMI.

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

Jlorapudmuueckre ypaBHeHuss. OCHOBHbBIE METO/bI PELICHUS IOTApUPMUUECKUX YPaBHEHUH.

OcHoBHBIE TpUroHOMeTpudeckue popmyssl. [IpeodpasoBaHre TPUTOHOMETPUUYECKUX BBIPAKECHUH.
Pemrenne TpuroHoMeTpUYECKUX YPaBHEHHM.

Pemienne cucrem JIMHEMHBIX ypaBHEHUH. Marpuma CUCTEMBl JIMHEWHBIX YpaBHEHUM.
Ompenenurens MaTpHIbl 2X2, €ro T€OMETPUYECKHUNA CMBICI W CBOMCTBA, BBIYMCICHHE €T0 3HAYCHWS,
IIPUMEHEHHUE OINPEACIIUTENS Ul PELICHUS CUCTEMBI IMHEWHBIX YpaBHEHUH. Pelenue npukiiagueix 3agad



C IIOMOIIbIO CUCTEMBI JIMHENHBIX YpaBHEHUM. McciaenoBanye MOCTpPOEHHON MOJEIH € TIOMOIIBIO MaTPUL]
Y OTIPEIETUTEICH.

IlocTpoeHne MaTeMaTU4ECKUX MOJCIECH peaJbHOM CUTyallMd C IIOMOIUBK) YPAaBHEHUH H
HEpaBeHCTB. [IpuMeHeHNe ypaBHEHMI M HEPABEHCTB K PEIICHUI0 MAaTEMaTHMYECKHUX 3a1ad M 3a7ad U3
pa3NUYHBIX 001aCTE HAYKH U peaIbHOM KHU3HH.

3. OyHKUMHU U TPaPUKH.

Oyukius, crnocodbl 3amanus GyHkiuu. BzaumHo oOpatHble QyHkimu. Kommosuius QyHKIMA.
I'paduk Gyakmmu. InemeHTapHbie TpeoOpa3zoBanus rpaduKoB QyHKITUH.

OO6nactp ompeneneHuss ¥ MHOXeCTBO 3HadeHMW ¢yHkuuu. Hymn ¢yskuun. IlpomexyTtku
3HaKonocTosHCTBa. Y&€rHble M HeuéTHble ¢QyHkuuu. Ilepmommueckune @ynknuun. IIpomexyTku
MOHOTOHHOCTH (PYHKIIMH. MakcUMyMbl 1 MUHUMYMBI (yHKIIMH. Hanbombiee 1 HauMeHbIee 3HAUYCHHS
(GYHKLIMN Ha IPOMEXYTKE.

JluHeitHas, KBaApaTU4HAas U JPOOHO-IMHEWHAs (QyHKIMU. DIEMEHTApHOE HCCICIOBAaHUE U
IIOCTPOEHHE UX IpadUKOB.

CrenenHast pyHKIMS ¢ HATYpaJbHBIM U LIEJbIM MToKa3zaTeneM. E€ coiicTBa u rpaduk. CBoCTBa U
rpaduK KOpHs N-0if cTeNneHH Kak (pyHKIMU 0OpaTHOM CTENEHU ¢ HATYpaJbHBIM IT0KA3aTeJIEM.

[TokazarenpHas u JnorapupmMuveckas (yHKIUH, HX cBoicTBa W rpaduku. Hcmomb3oBanue
rpaduKoB (pYHKIMI Ui pelIeHns ypaBHEHUH.

TpuroHomerpuveckass OKpPYXHOCTb, OIpPEICICHUE TPUTOHOMETPUYECKUX (DYHKIMIA YHCIOBOTO
apryMeHTa.

OyHKIMOHANBHBIE 3aBUCHMOCTH B pealibHBIX TIpoleccax M sBICHUsAX. [paduku peambHBIX
3aBUCUMOCTEH.

4. Hayajia MaTeMaTH4eCKOI0 aHAJIN3A.

[TocnenoBarenbHOCTH, CIOCOOBI 3afaHus  MoOcjienoBaTeNbHOCTEH. MeTon MareMaTHYecKon
UHAYKIMU. MOHOTOHHBIE U  OrpaHMYEHHBIE IOCIENOBAaTENbHOCTU. VcTOopuss  BO3HUKHOBEHHUS
MaTeMaTHYeCKOro aHaJIN3a Kak aHalln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reomeTpuyeckas Inporpeccud. beckoHeyHO yObIBaroIias reoMeTpHUYecKast
mporpeccusi. CymMmMa OeCKOHEUHO YyOBIBAaIOIIeW TeoMeTpudeckoil mporpeccuu. JIMHEHHBIH
SKCIOHEHIMAIBHBINA pocT. Yucno e. @opmyina CIOXKHBIX NMPOLEHTOB. VCIOap30BaHMe MPOTPECCUu AJIs
pELIECHNs PEANIbHBIX 3aJja4 IPUKIIAIHOTO XapaKTepa.

HemnpepeiBable pyHkunu u ux cBoiicTtBa. Touku paspbiBa. ACHUMNTOTHI Ipa@HUKOB (HYHKIUH.
CBoiicTBa (yHKIMI HeNpephIBHBIX Ha OTpe3ke. MeTol HHTEpBalIOB Ul pEIIEHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIUI JIUIs pelIeHUs 3a/1a4.

[TepBas u Bropas npousBojHble GyHKIMU. OnpeaeneHne, TeOMETpUUECKU 1 PU3NUECKUI CMBICIT
MIPOU3BOHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (DyHKITUH.

[Tpon3BosHbIe 3meMeHTapHBIX (QyHKUUH. [Ipon3BofHAas CymMMbl, NPOU3BEIEHHs, YAaCTHOIO M
KOMITO3UIIMHN (PYHKIIUH.

5. MHokecTBa M JIOTHKA.

MHOK€eCTBO, OIepalry HaJ MHOXECTBaMHM W HUX CBoWcTBa. Jlmarpammel Oinepa—BeHHa.
IIpuMeHEeHNE TEOPETUKO-MHOXKECTBEHHOIO almapara s ONUCaHWs pealbHBIX MPOLECCOB U SIBICHUM,
IIPU PELICHUH 3a]a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTHUECKOro OOBEKTa, CIEACTBUE, I0Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

11 kjacc
1. Ynciaa 1 BLIYUCICHHUS.

HaTypaJ'IBHBIe " LICJIbIC YHnCia. HpI/IMeHeHHe MIPU3HAKOB ACIIMMOCTH LEJIBIX YHCCII, HanOOJIBIINH
obmuii nemutens (nanee — HOJl) n nanmensinee obmee kpatHoe (manee — HOK), octaTkoB mo mMomysto,
anroputMa EBkima amns pemeHus 3a1a4 B IEeNbIX YhCax.



KommnekcHble uncna. Anredpandeckas U TPUTOHOMETpUUYECKass (GOPMBbI 3aIIMCH KOMILIEKCHOTO
yucia. ApupMeTHyecKre onepannuy ¢ KOMIUIEKCHBIMU yuciiamMu. M300pakeHre KOMIUIEKCHBIX YHCeN Ha
KOoOpaMHATHOM IutockocTH. Popmyna Myaspa. KopHu N-0H CTeNEHM W3 KOMIUIEKCHOIO YHCIA.
IIpuMeHeHre KOMIUIEKCHBIX YMCeN Ul pelieHus (U3NYECKUX U TEOMETPHUECKUX 3aj1au.

2. YpaBHeHHsI M HEPABEHCTBA.

CucreMa M COBOKYIHOCTb YPAaBHEHMH M HEPaBEHCTB. PaBHOCHJIbHBIE CUCTEMBI U CHCTEMBI-
ciencTBys. PaBHOCUIIBHBIE HEPABEHCTBA.

OT1O0p KOpHEHl TPUrOHOMETPUYECKHUX YPAaBHEHMH C IOMOIIBI0 TPUTOHOMETPUYECKOI
OKpPY>KHOCTH. Pelienue TpuroHoMeTpu4ecKux HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTeNbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUS UPPAL[MOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METOJBI PEIICHHS CUCTEM U COBOKYNHOCTEM DPALMOHAJIBHBIX, HUPPALUOHAIBHBIX,
MOKa3aTeIbHbIX U JIOTapu(PMUUECKUX YpaBHEHUI.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKMX 3a/1ad W 3a/1ad U3
pa3nuYHbIX 001aCcTe HAYKU U peaslbHOM KU3HH, UHTEPIpEeTalus HOJIYy4eHHbIX PE3YJIbTaTOB.

3. OyHKIWHU U TPaGUKH.

I'padux xommosummu ¢GyHKIUA. ['eomerpuyeckne oOpa3bl ypaBHEHHWH H HEPABEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue GyHKLNHU, UX CBOMCTBA U IpaUKH.

I'paduueckue MeTo bl pelIeHHs ypaBHEHUI U HepaBeHCTB. [ paguueckue MeTo1bl pelieHus 3a1a4
C IapaMeTpPaMH.

Hcnonb3oBanue rpadukoB (yHKIWN IJIs1 MCCIEOBAHUS MPOLECCOB M 3aBUCHMOCTEH, KOTOpHIC
BO3HUKAIOT MPH PEILICHUH 3aJ]]ay U3 APYTUX YUeOHBIX MTPEIMETOB U peabHON JKU3HU.

4. Hayana MaTeMaTH4eCKOr0 aHAJIN3a.

[IpuMeHeHre NPOM3BOAHOM K HCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxosxnienre HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUN HEMPEPHIBHON (YHKIIMHM HAa OTPE3KE.

[TpuMeHeHne TPOU3BOAHOM AJI HAXOKIEHHS HAWIyYLIEro PELIEHUs B IPUKJIAAHBIX 3aa4ax, AJIs
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHHs IpoLecca, 3aAaHHOro (hOpMYJIOi M TpauKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO 1epBo0Opa3HbIX. [lepBooOpa3Hble 371eMEHTApHBIX (QYHKIUI.
[IpaBuiia Hax0X/A€HUS IEPBOOOPAZHBIX.

WuTerpan. I'eomeTpudeckuil CMBICI HHTErpaja. BplunciieHHMe ONpeneiaéHHOro HMHTErpajia Io
dbopmyne HetotoHa-JIeitbuua.

[IpumeneHune wuHTErpajga Ui HaxXOXKJAEHUs IUIomaze Iuockux ¢uryp u  00bEMOB
F€OMETPUYECKHX TEJI.

[Tpumepsr pemennit  auddepeHIHaTbHBIX  ypaBHEHMH. MaremaTuyeckoe MOJEeTUpOBaHHe
peabHBIX MPOIECCOB C MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



3 TemaTn4eckoe NJIAHUPOBAHHE ¢ Y4€TOM padoueil MPorpaMmMbl BOCIIHTAHUS
1 YKa3aHHeM KOJIH4YeCTBA YacoB, 0TBOAMMbIX Ha H3y4YeHHE KAKIO0H TeMbl

Pabouas nporpamma yuebHOro Kypea «Anredpa 1 Hayana MaTeMaTHYEeCKOIO aHAIN3a» YUUTHIBACT
pabouyro mporpaMMy BOCIIUTAHUS B (HOPMAaX COTJIACHO MPHIIOKCHHIO.

10 xnacc
KoauuecTBo yacos
J\/rg HanmenoBanue pa3iesnoB U TEM IPOrPaMMBbI KoHTpobHBIE
n/n Bcero
paboThl
1 MHOXECTBO ACUCTBUTEIBLHLIX 4YHCel. MHoOroudieHbsl. PalmoHalbHBIE 24 1
ypaBHEHUA U HEpaBEHCTBA. CHUCTEMBI JIMHEUHBIX YPABHECHUI
2  Oyukuuu u rpaduku. CreneHHas GyHKIIHS C LETbIM MTOKa3aTeaeM 12 1
3 Apudmerndeckuii  KOpeHb N-oii  creneHu.  MppanuonanbHbIC 15 1
YpaBHCHHUS
4  TlokasarenpHas GyHkmwus. [lokazarenpHbIe ypaBHEHUS 10 1
5  Jlorapudmuyeckas ¢pyHkius. Jlorapupmudeckne ypaBHCHUS 18 1
6 TpuroHomerpuyeckue BbIPAXKEHUS U ypaBHEHUS 22 1
7  TlociaenoBaTenbHOCTH U IPOTPECCHH 10 1
8 HenpepsiBubie pynkiun. [IpousBoanas 20 1
9 IloBTOopenue, 0600IIEHNE, CHCTEMATHU3AIMS 3HAHUMA 5 2
O0111ee KOJIMYECTBO YacOB IO MPOrpamMme 136 10
11 xmacc
KoauuecTBo yacoB
Ne HaumenoBanune PasaciioB U TEM MPOTpaMMBbI KOHTpO JILHBIC
/o Bcero
paboTHI
1 HccnenoBanme GpyHKIMIA ¢ TOMOIIBIO MPOU3BOIHOMN 22 1
IlepBooOpazHas 1 HHTETpa 12 1
3 I'paduku TpuroHoMerpuueckux GyHKIHA. TpUroHoMeTpudecKue 14 1
HEPaBCHCTBA
4 HpparnmonaibHbIe, TOKa3aTeIbHBIE U JIOTapH(PMUYECKHC 24 1
HEPaBCHCTBA
5 KomMmnexcHble unciia 10 1
6 Harypanbnbie u 1ienpie yucia 10 1
7 CuHcTeMBbl paloHATBHBIX, HPPAMMOHATLHBIX TTOKa3aTeIbHBIX U 12 1
norapu()MUYECKUX ypaBHEHUI
8 3aza4yu ¢ napaMmeTpamu 16 1
9 [ToBTOpeHme, 06001IeHNE, cCUCTeMaTH3allvsl 3HAHUN 16 2
OO611ee KOJIMYECTBO YacOB IO MpOTrpaMMe 34 1




[Ipunoxenue
K paboueii mporpaMmme y4eOHOro Kypca
«Anre0pa 1 Ha4YajIa MAaTEeMaTUIECKOTO
aHanu3a» (yriryOJI€HHBIA YPOBEHb )
quist 10-11 kiaccos

®opmbl yuéTa padoyeii NporpaMMbl BOCIIMTAHUSA

Pabouas mporpamma yueOHOTro Kypca «Anredpa U Hadajga MaTeMaTHISCKOTO aHaIN3a» YIUTHIBACT
pabouyro mporpaMMy BOCIIUTAHUS B CIEAYIOIUX GopMax:

1) nmoOyxaeHre 00yJaroImuxcst COOII0IaTh Ha YPOKE OOIICTIPUHSTHIC HOPMbI TIOBEACHUS, PaBUIIa
oOImeHnuss co crapmuMu  (MeIarorudyecKUMH  paOOTHHUKAMH) M CBEPCTHHKAMH (0OyJaroIImMucs),
MIPUHIIMITEI YI9eOHON TUCIUTUTHHBI M CAMOOPTaHHU3AIIHH;

2) MPUBJCYCHUE BHUMAHUSA OOYYAIOIIUXCSA K [EHHOCTHOMY AacIleKTy H3y4aeMbIX Ha ypOKax
MIPEAMETOB, SIBJICHUH, COOBITHI Uuepes:

JEMOHCTpAlMI0  O0y4aroluMcsi TMPUMEPOB  OTBETCTBEHHOIO, TPaKJAHCKOTO TOBEICHUS,
IIPOSIBJICHUS YETIOBEKOJIIO0US U 100pOCEPAEUHOCTH;

oOpaillleHne BHUMAaHUS Ha HPABCTBEHHBIC ACMEKThl HAYYHBIX OTKPBITHH, KOTOpbIE U3Yy4alOTCs B
JTAHHBII MOMEHT Ha YPOKE;

UCIIOJIb30BaHUE Ha YpOKax MH(OpMAIIUH, 3aTparuBaoleil BaKHbIe COLMaIbHbIe, HPABCTBEHHBIE,
ATUYECKHE BOIIPOCHI,

3) HCIOb30BaHME BOCIHMTATEIBHBIX BO3MOXKHOCTCH COJAEp)KAHUSA y4eOHOro mpeamera it
dbopMupoBaHusT y  OOy4YalOmUXCS  POCCHHCKUX  TPATUIMOHHBIX  JIYXOBHO-HPAaBCTBEHHBIX H
COLIMOKYJIbTYPHBIX IIEHHOCTEH Yepe3 Mo100p COOTBETCTBYIOUINX 3a/1a4 JIJIsl PEIICHHUS,

4) BKIIOYCHHE B YPOK HIPOBBIX MPOIEAYpP, KOTOpPbIE IMOMOIalOT MOICPKaTh MOTHBAIIUIO
oOyyaromuxcsi K TMOJTYYSHHIO 3HAHWM, HalaKMBAaHUIO TO3UTUBHBIX MEXKIUYHOCTHBIX OTHOIIECHUN B
KJ1acce, IMOMOTal0T YCTaHOBIICHHIO TOOpOXKeTaTenbHO aTMochepsl BO BpeMsl ypOKa;

5) mpumeHeHHE Ha YPOKeE:

WHTEPAKTUBHBIX (OpM pabOThI (TBOpPUECKOE 3aJlaHUE, WHTEIUICKTyaldbHas WIpa, BHKTOPHHA,
TECTUPOBAaHUE, TPEHUHT, KEHC U JIp.), CTUMYJIHUPYIOIIUX MTO3HABATEIbHYI0O MOTHBAIUIO 00YUaIOITUXCS;

JTUCKYCCH, KOTOpPBIE JIAIOT  YYalldMCS  BO3MOXHOCTH  INPHOOPECTH  OMBIT  BEJACHUS
KOHCTPYKTHUBHOTO JIMAaJIOra;

6) mpuMeHEeHne TPYIOBOM paboThl MM PabOThI B Mapax, KOTOPhIE CIIOCOOCTBYIOT Pa3BUTHIO
HABBIKOB KOMaH/IHOM paOOThI U B3aMMOJCHCTBHIO C IPYTHUMH 00YJarOIIUMHUCS;

7) opranmszamust medCcTBa MOTHBHPOBAHHBIX WM OPYAMPOBAHHBIX  YYallMXCS Haa HX
HEYCIEeBAIIUMUA  OJHOKJIACCHUKAMH, JAlOMIeT0  IIKOJbHUKAM  COIUAIBHO  3HAYUMBIA  OMBIT
COTPYJTHUYECTBA U B3aNMHOHN TTOMOIIIH;

8) BBIOOp M WCIOJIb30BaHHE HA YpPOKaX METOJOB, METOJUK, TEXHOJIOTHUH, OKa3bIBAFOIINX
BOCIIUTATEIILHOE BO3JICHCTBHE HA JIMYHOCTh B COOTBETCTBHM C BOCIHTATEIBHBIM HJICAJIOM, IICNBI0 U
3a/layaMy BOCTTUTAHHSI,

9) UWHUNMHPOBAHWUEC W MOJIEPIKKA HCCIIEAOBATEILCKON EATEILHOCTH IIKOJLHUKOB B (opme
BKIIIOUEHHE B YPOK pAa3IUYHBIX HCCIEIOBATENLCKUX 3aJlaHUi W 3a/ad, 4YTO JaeT BO3MOXHOCTh
oOyJaromuMcsi TPUOOPECTH HABBIKA CaMOCTOSTEIILHOTO PEHICHHS TEOPETHYCCKOH TPOOJIEMBI,
TeHepUPOBaHUS U OGOPMIICHHSI COOCTBEHHBIX THUIIOTE3, YBAKUTEIBHOTO OTHOIICHHUS K UYXKHM HCIM,
MyOJTMYHOTO BBICTYIUICHHUS, apTyMEHTUPOBAHUS U OTCTAUBAHUS CBOCH TOUKH 3PCHUS;

10) craHOBJICHHWE YBaKUTCIBHBIX, JOBEPHUTEIBbHBIX, HE(MOPMAIBHBIX OTHOIICHUNH MEXIy
VYHTEIeM U YUSHUKAMH, CO3/IaHUe Ha YPOKaX dMOIMOHAITEHO-KOM(pOPTHOU CPEIBI;

11) co3nmaHue TMOKON U OTKPBITOM Cpe/ibl OOYUYCHHUSI U BOCIIUTAHUS C UCIIOJIb30BAHUEM TaJIXKETOB,
OTKPBITBIX 00pa30BaTEIBHBIX PECYPCOB.



