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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa ¥ Havajga MaTeMaTHYECKOTO
aHanm3a» 0a3oBoro ypoBHs s oOyuarommxcsi 10 —11 kimaccoB pa3paboTana Ha
ocHoBe PDeiepalibHOTO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTAaHAAPTA CPETHETO
obmero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIAEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl OOeclieYMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITETEHIMSIMH, COCTABIJIIOIIMMHI OCHOBY JJIsl CAMODPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIBHOI'O
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayajga MaTeMaTHYECKOTO aHaln3a» SIBJSIETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuUIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECIeYMBaeT HWHCTPYMEHTAIbHYIO 0a3y Il HW3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYTOHd CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
abCTpaKTHOE MBIIUICHHUE YyYalluXcsi Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB UH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalluecs OBJIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOMU
HayKH, KOTopas (popMyIupyeT CBOU JOCTIKCHUS B MAaTEMaTHIECKOUN opme.

Kypc anrebpsl u Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIh30BaTh WX B TMOBCEIHEBHOW XW3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMU U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJIH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/me n3ydeHus
anreOppl W HadaJdl MaTeMaTHYEeCKOTo aHaiu3a B CTaplield IIKOJe YydJalluecs
MOJIYYalOT HOBBIM OIBIT pEIIEHUs TMPUKIAAHBIX 3aJlady, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIEH peabHbIX CUTYyalluii M HHTEPIIpETaIluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBLIAIONTUMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOPaMH.

Kypc obnagaer 3HAYMTEIHHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIMA
peanu3yeTcs Kak uyepe3 y4eOHbI marepuaj, CIoCOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK M 4Yepe3 CHenuduKy ydeOHOW MesITeIIbHOCTH,



TpeOyroLen CaMOCTOATEJIBHOCTH, aKKypaTHOCTH, IIPOJOJDKUTEIIBHON
KOHIICHTPALlM BHUMAaHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayaia MaTeMaTH4YECKOIO aHaIN3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUK: «Uucina M BBIYUCICHUD,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUHA H3Y4aloTCsd Ha IPOTSDKEHMM JBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO IOMOJHSSA IPYr Apyra M MOCTENEHHO
HAChIAsCh HOBBIMM TE€MaMH M  pasfaenaMu. JlaHHBIA Kypc  SBISIETCS
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJEpKaHHE HECKOJIbKHX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYIO MOJENb peaJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEMaTUYECKOTO aHaIM3a», JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

ConepxaTenpHO-METOANYECKAss TUHUA «Hucna W BBIYMCIEHUSD) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(GOpMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE pAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIIaMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHHs] B CTapled IIKOJIe, MOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PalMOHAIBHBIX, HPPALMOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaxXOoXJE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHKuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Tbl 1Mo ¢opMmyiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJIEpKalMX CTENeHW M JorapuMbl. braromaps u3ydeHHio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJTOPUTMUYECKOIO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (OPMUPYIOTCS HABBIKH JIETyKTHBHBIX
paccyxaeHuid, pabOTl C  CHMBOJBHBIMH  (opMamMu, MPEACTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEN B BHJIE€ PAaBEHCTB U HEPABEHCTB. AJjredpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
NIEPEIUIETACTCS C IPYTUMH JINHUAMU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpaduKoB, UCHIOIb30BAaHUE (DYHKUMU JUIsl pellleHus 3aJad U3 APYTUX y4eOHbIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJyYEHHbIE (YHKLIHH, CTPOUTh HX
rpaduku. Marepuan 3Tol cofepKaTelbHON JTMHUM HalleJIeH Ha Pa3BUTUE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenHue
CIIOCOOCTBYET ~Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUSA, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Haudana MareMaTHyecKkoro aHaliu3a IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK M IMPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX 00YYarolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUIyp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNiedl peajbHbIX CHUTyalUu,
HAXOXKJEHUSl HAWJY4YlIero pEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIO, (POPMaIbHO-IOTMUECKOrO U KPEaTHBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBIEHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHO-METOAUYECKAsT TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeajiaratoT



HanboJee YHUBEPCATbHBIN S3bIK, OOBEAMHSIIONINI BCE pa3/iesibl MATEMAaTUKH U €€
INPWIOKEHUN, OHH CBSI3BIBAIOT PAa3HbIE MATEMATHYECKUE TUCLUUILIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 Pa3JeNoB IIPOrpPaMMBI, IOCKOJIBKY BECh MAaT€pHall Kypca INUPOKO UCIOJIb3YETCs
JUISl peLieHUs] IPUKIAAHBIX 3a1a4. [Ipu peneHnn peanbHbIX MPAaKTHYECKUX 3adad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAIOIHMIO, 0000IIaTh M KOHKPETHU3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM muraHe Ha M3ydeHHE Kypca ajreOphl M Hadajdl MaTeMaTHYeCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJMTCS 3 Hyaca B HEJEIO,
Bcero 3a roj o0yuenus — 102 gaca.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Paunonansubie yncina. OOBIKHOBEHHBIE U JIECSITHYHBIE JIPOOU, MPOIEHThI, OECKOHEUHbIE MEPUOIUYECKUE JIPOOU.
ApudmeTnueckue onepanmuy ¢ paluroHaIbHBIMU YHCIaMU, IPeoOpa30BaHusl YUCIOBbIX BhlpakeHUl. [Ipumenenue npobeit
Y IIPOLICHTOB ISl PELICHUS IIPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACICH 3HAHUN U PEajbHOMN KU3HMU.

HelictBuTenpHble uucna. PainmoHanbHble W HppalMOHAJbHBIC uucla.  ApupMETHUUECKHE Olepaluu ¢
JNEUCTBUTENbHBIMU unciaaMu. [IpuOnmkEHHbIE BBIYMCICHHS], MpaBUJa OKPYIJIEHHUSA, NMPUKUIKA U OIEHKAa pe3ysbTara
BBIUHCIICHU.

Crenenp c¢ mnenbiM nokazareneMm. CranmapTHas Qopma 3amucu  JEeWCTBUTENBHOro uwucia. lMcnonp3oBaHue
NoAXOoAsIIen (POPMBI 3aITUCH ACUCTBUTENBHBIX YUCEN AJI PELICHUS MPAKTUYECKUX 3a7a4 U MPEJACTABICHUS TaHHbIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM cTeneHu. J(elcTBus ¢ apupMeTHUeCKUMU KOPHIMHU HAaTypajIbHOUM CTETICHH.

CuHycC, KOCMHYC M TAHT'€HC YMCIOBOT0 apryMeHTa. APKCHUHYC, apKKOCUHYC, APKTAHTE€HC YUCIOBOTO apTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30BAHUSI.

[IpeoOpa3zoBaHre TPUTOHOMETPUUECKUX BbIpakeHH. OCHOBHbBIE TPUTOHOMETPUYECKUE (DOPMYJIBI.

YpaBHeHUE, KOpeHb ypaBHEHU. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo; MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHATBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHUMN.

[IpumMeHeHne ypaBHEHUN U HEPABEHCTB K PEHICHUIO0 MaTeMaTHUYECKUX 3aJ1a4 U 33]a4 U3 Pa3IMYHbIX 00JaCTel HayKu
Y pE€aJbHOM KU3HH.

DyHKIUHN U TPAPUKH

Oynkuus, cnocoos! 3aganust pynkunu. I'paduk pynkuuu. Bzanmuo obpatusie GyHKINN.



OOnacTh ompeaeneHuss U MHOXECTBO 3HaueHuUW ¢yHkiuu. Hymu dynkuuu. IlpomexyTku 3HAKOMOCTOSIHCTBA.
Yéraple 1 HEUETHBIC (DYHKITHH.

CrenenHast QpyHKIMS C HATypalbHBIM U IIeNIbIM MoKazareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpadux KopHs N-
OH CTEIICHU.

TpuronomeTrpuyeckasi OKpy>KHOCTb, OIIPEICIICHUE TPUTOHOMETPUUECKUX PYHKIIMNA YUCIOBOTO apryMEHTa.

Havana maTeMaTH4eCKOro aHaJIu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs TOCIIEOBATENBHOCTE. MOHOTOHHBIE MOCIEA0BATEIbHOCTH.

ApudmeTrnueckas 1 reoMeTpuueckas nporpeccuu. beckoHeuHo yObIBarolasi reomerpuueckast nporpeccusi. Cymma
OecKOHEYHO yObIBaloIIei reoMeTpruueckoi nporpeccuu. @opmyiia CI0XKHBIX MPOLEHTOB. Mcnonap3oBanue nporpeccuu st
peLIeHUs peANIbHBIX 3a/1a4 IPUKJIAJHOIO Xapakrepa.

MHoxecTBa M JIOTHKA

MHoxecTBO, omepauuu Haja  MHOXecTBamu. Jlumarpammbl — Dinepa—Benna. [IpuMeHeHne TeopeTHko-
MHO’KECTBEHHOT'0 amnmnapara JiJjisl ONMCAaHMs PeasibHBIX MPOLIECCOB M SIBJICHUM, MpU pEUICHUU 3a/ay U3 APYTUX y4eOHBIX
IPEIMETOB.

Omnpenenenue, TeopemMa, CleICTBHE, T0KA3aTeIbCTBO.

IHIJTAHUPYEMBIE PE3YJIBTATHBI

OcBoenue yueOHOro npeaMera «MaremaThka» JOKHO 0O€CleUMBaTh JOCTHIKEHHE HAa YPOBHE CPEAHEro OOUIEero
00pa3oBaHUsl CJICAYIOMIMX JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIm4HOCTHBIE pe3yabTaThl OCBOSHHUS MPOTPaMMBbI ydeOHOTO npeameTa «MaremMaTrkay XapakTepu3yIoTCs:

['paxxnaHckoe BOCIIMTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMK 00YUaIOIIEerocsl Kak aKTUBHOI'O U OTBETCTBEHHOT'O YJIEHA POCCUHCKOTO
o0111ecTBa, NPEICTABIEHUEM O MATEMAaTUYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM, IPOLIETYp



TpaXJIaHCKOTO 00mecTBa (BBIOOPHI, OMPOCH W TP.), YMEHHEM B3aMMOJCHCTBOBATh C COIMAIBHBIMA WHCTHTYTAMU B
COOTBETCTBHUH C MX (DYHKIMSIMHU ¥ HA3HAYCHUEM.

[TaTproTHyecKoe BOCHUTAHUE:

c(OPMHPOBAHHOCTBIO POCCUHCKON TPaXKJAHCKOM HJICHTUYHOCTH, YBAXKEHUS K MPONUIOMY M  HACTOSIIEMY
POCCUHCKONI MATeMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHUSAM POCCUHUCKMX MATEMAaTUKOB M POCCUHCKOM
MaTEeMaTUYECKOM IITKOJIBI, K UCITOJIb30BAHUIO ATUX JTOCTHIKCHUH B IPYTUX HAyKaX, TEXHOJIOTHIX, c(hepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHUEM JIYXOBHBIX IICHHOCTEH POCCHICKOr0 Hapoja; C(POpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
ATUYECKOTO MOBEACHUS, CBS3aHHOTO C IMPAKTUYECKUM IMPUMEHECHUEM JIOCTMKCHUM HAYKU U JESITEIBbHOCTBHIO YUYEHOTO;
OCO3HAaHHMEM JIMYHOTO BKJIaJla B HOCTPOECHUE YCTONYMBOIO OYAYILIETO.

DCTETUYECKOE BOCIIMTAHUE:!

ACTETUYECKUM OTHOIIICHHEM K MHpPY, BKIIOYAs 3CTETHKY MaTeMaTHYCCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
peIIeHNH, PacCyXACHUIN; BOCIPUUMYUBOCTHIO K MATEMATUYECKUM aClEKTaM PAa3JIMYHbIX BUAOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUSI MPUMEHATh MaTEMAaTUUECKHE 3HAHUS B MHTEpPECcax 3/I0POBOr0 M Oe30MacHOro odpasa
YKW3HU, OTBETCTBEHHOI'O OTHOILIECHUS K CBOEMY 3J0pPOBbIO (30pOBOE MUTaHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUM U
OT/ABIXa, peryispHas (Qu3nueckas aKTUBHOCTH); (U3UYECKOIO COBEPIICHCTBOBAHUS, IPHU 3aHATHSIX CIIOPTHUBHO-
03JI0pOBUTEIILHOUN AEATEIBHOCTBIO.

TpynoBoe BocIuTaHUE:

TOTOBHOCTBIO K TPYIy, OCOZHAHUEM LIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K pa3InuHbIM cepam npodeccuoHaaIbHON
NESATETLHOCTH, CBS3aHHBIM C MAaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOp OymyIiei
npodeccun U peaau30BbIBATH COOCTBEHHBIC >KU3HEHHBIC TUTAHBI; TOTOBHOCTHIO M CIOCOOHOCTBHIO K MAaTEMAaTHUYECKOMY
00pa3oBaHMI0 M CaMOOOPa30BaHMUIO HA TPOTSHKEHWH BCEHM >KM3HHU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKUX 3a7a4 MaTEeMaTUYE€CKOW HAIIPaBJICHHOCTH.

DKO0JOr14ecKOe BOCIIUTAHUE:



c(OPMHUPOBAHHOCTHIO IKOJIOTUYECKON KYJIbTYPhl, IOHUMAHUEM BIUSHUS COLUATBHO-3KOHOMHYECKHUX MPOIIECCOB Ha
COCTOSIHWE NPUPOJHOM UM COLMAIBbHOM Cpeibl, OCO3HAHHMEM TIJO0AJIBHOIO XapakTepa 3KOJIOIMYECKHX Ipoliiem;
OpHEHTallell Ha NPUMEHEHHWE MaTeMaTHYeCKUX 3HAHWW [JIs pelIeHus 3aJad B O0JacTh OKpY)KAloIIel Ccpempl,
IUIAHUPOBAHMUS IIOCTYIIKOB Y OLICHKU UX BO3MOJKHBIX IOCIIEACTBUI IS OKPYIKAIOIIEH CPEBI.

[{eHHOCTH HAyYHOTO IO3HAHUS:

C(OPMUPOBAHHOCTHI0 MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DAa3BUTHS HAyKH H
OOILIECTBEHHON MPAKTHKW, MOHUMAaHUEM MaTEMaTUYECKOM HAayKH Kak c(epbl YEIOBEUECKOW JMESITEeIbHOCTH, 3TAloB €€
Pa3BUTHS U 3HAYMMOCTH U1 Pa3BUTUA LUBWIN3ALMU;, OBJIAJCHUEM S3BIKOM MAaTEMAaTUKA U MaTeMaTUYECKOU KyJIbTYypOu
KaK CpEACTBOM IIO3HAHMA MHUpPA; TOTOBHOCTBIO OCYILECTBIIATH IIPOCKTHYXO U HCCIEIOBATENIBCKYIO JEATEIBHOCTD
VHJVBUAYAIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHBIC Pe3yNbTaThl OCBOSHHUS MPOTPAaMMBlI y4eOHOTO mpeameTa «MaTemMaTuka» XapakTepPU3YIOTCs
OBJIAZICHUEM YHHUBEPCAIbHBIMU HO3HAGAMENbHBIMU OCUCMBUAMU, YHUBEPCANLbHBIMU KOMMYHUKAMUBHBIMU OCeUCTNEUIMLU,
VHUBEPCATILHLIMU Pe2YISIMUBHBIMU OElICMBUSMU.

1) YVuusepcanvuvie noznasamenvhvle oelicmsus, obecneuusarom Gopmuposanue 6a306bix KOCHUMUBHBIX NPOUECCO8
obyyarowuxcs (oceoenue Memooo8 NO3HAHUSL OKPYHCAIOUWe20 Mupa, NpuUMeHeHUue JN02UYEeCKUX, UCCIe008amenbCKux
onepayuil, ymeHui pabomams ¢ uHgopmayueti).

bazoBbie JIorn4eckue NeUCTBHUS:

e BBIABISATH M XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHUYECKMX OOBEKTOB, TMOHSTHI, OTHOIICHUU
MEXIy TOHATUAMH, (OPMYIHPOBATH OMNPEACICHUS IIOHATHIH; YCTaHABJIWMBATh CYIICCTBECHHBIM IPU3HAK
KJaccu(uKaIy, OCHOBaHMSI JIJIsl 0000IIICHNUS U CPAaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIH3a,;

e BOCIpPUHUMATH, (OpMyIHUpPOBaTH W MPeoOPa3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U OTpHUIIATEIbHBIC,
CIMHUYHBIC, YaCTHBIE U O0IINE; YCIOBHBIC,



BBISIBJISITH MAaTeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpEUHs B (pakTax, TaHHBIX, HAOMIOJCHUSIX U
YTBEPKJICHUSX; TPEAJIaraTh KPUTEPHUH JIJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN M POTUBOPEUNIA;

JienaTb BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX M WHAYKTHUBHBIX YMO3AKIIOYECHHH,
YMO3aKJIFOUECHHH 10 aHAJIOTHH;

IPOBOJNUTH CaMOCTOSITENIbHO JOKAa3aTelNbCTBA MATEMAaTHUECKUX YTBEPKIACHUM (MpsAMBIE U OT HPOTHUBHOIO),
BBICTPAMBATh apryMEHTAIMIO, IPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI; 000OCHOBBIBATh COOCTBEHHBIE CYXACHHUS U
BBIBOJIBL;

BbIOMpaTh croco0 pemeHus: yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELLEHUs, BBIOMpATh Haubosee
HOJXOJAIINH ¢ yYETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

bazoBbie HCCICAO0BATCIbCKHUC I[CfICTBHiI:

WCITOJIB30BaTh  BOIPOCHI KaK HCCIEAOBATCIIBCKUHA WHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
buKcUpyIONe MPOTHBOPEYHE, MPOOJIeMy, YCTaHABIMBaTh HCKOMOE U JaHHOE, (OpMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIMIO, MHEHUE;

MPOBOJUTH CAMOCTOSITEIBHO CIUIAHMPOBAHHBIN AKCIIEPUMEHT, HUCCIEAOBAaHUE IO YCTAHOBIIEHUIO OCOOEHHOCTEU
MaTEeMaTHYeCKOTO0 OOBEKTa, SIBICHMS, IMPOIECCa, BBISBICHHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SIBICHUSMH,
MPOIIECCaMU;

CaMOCTOSITENIbHO (pOpMYJUpPOBaTh OOOOIIEHHS W BBIBOABI MO pe3yjibTaTaM MPOBEAEHHOIO HAOIIOCHUS,
WCCJIEIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJYUYCHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000OIICHHI;

MIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIIECCA, & TAKKE BBIIBUTATH MPEAMOIOKEHUS O €T0 PA3BUTUU B HOBBIX
YCIOBUSX.

Pabota ¢ nndopmarmeii:

BBISIBIIATH Je(hUIIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOIUMBIX JIJIi OTBETA HA BOMPOC U JIJISl PEIICHUS 3a/1a4H;
BBIOMpATh WHOOPMAIIMI0O U3 WUCTOYHWKOB pPA3UYHBIX TWUIIOB, AaHAJIW3UPOBAaTh, CHUCTEMAaTU3UPOBATH U
WHTEPIPETUPOBATH MHHOPMAIINIO PA3IMYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

CTPYKTYpUpOBaTh HH(GOPMALIHUIO, TPEACTABIATh €€ B pa3IMYHBIX (popMax, UILTFOCTPUPOBATH IpadUUECKH;
OLICHMBATh HaAEKHOCTh MH(OPMAIIUHU TIO CAMOCTOSITENBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.



2) Vuueepcanvhvlie KOMMyHUKamueHbvle Oelicmeusi, 00ecnedusaom c@opmMupo8aHHOCMb COYUATbHBIX HABbIKOG
00YUAIOWUXCHL.
OO1uenue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJICHUSI B COOTBETCTBUU C YCJOBHUSIMU U UEISIMU OOIIECHHUS; SICHO, TOYHO,
I'PaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOy pElICHUs
3a/1aui, KOMMEHTUPOBATh MOJYYCHHBIN pe3ybTarT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOl TeMbl, MpOOJEMBbI, pelIaeMoil 3aaayu,
BBICKAa3bIBaTh WJECH, HAICJICHHBIE HA MOWUCK PEIICHUS; COMOCTABIATh CBOM CYXKICHUS C CYXKICHUSIMHU IPYTHX
YYaCTHUKOB JIMajiora, OOHApY»XUBAaTh PA3IMYM€ M CXOJCTBO MO3UIUHN; B KOPPEKTHOH (opme (GopMynrpoBath
pa3Horiacus, CBOM BO3pPaXKEHNUS,

NPEACTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4i, SKCIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTA; CAMOCTOSTEIBLHO BEIOMPAThH
(dbopmMar BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUN U OCOOEHHOCTEHN ayIUTOPHUH.

CoTpyIHUYECTBO:

MOHUMAaTh U MCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW W WHIWBUIYATbHOW pabOThl MPU PEIICHUH YYEOHBIX
3a/a4; TPUHUMATh IIeJIb COBMECTHON NEATEIbHOCTH, IUIAHUPOBATh OPTraHW3aIllUI0 COBMECTHOW palOTHI,
pacmpenenaTh BUABI pabOT, JOTOBapHBATHCS, OOCYXIaTh IMPOIECC M PE3ynbTar pabOThl, 0000IIaTh MHEHUS
HECKOJIBKMX JIFOJICH;

y4acTBOBaTh B TPYIIOBLIX (opMax paboThl (0OCYyKIeHus, 0OMEH MHEHUH, «MO3TOBBIC IITYPMBD» U HWHBIC);
BBHITIOJIHATHh CBOIO YacTh PabOTHI M KOOPJAMHHUPOBATH CBOM JEHCTBUS C JPYTUMHU UYJ€HAMU KOMAaHJbI; OIICHHBATh
KaueCTBO CBOETO BKJIaJia B OOIIHIA MPOIYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM Y4aCTHUKAMH B3aMMO/ICHCTBHSI.

3) Vuuesepcanvuvie pecynsmuensle oeticmsust, 00ecneuusarom Gopmuposanue CMolCi08bIX YCMAHOBOK U HCUZHEHHBIX
HABbIKOG TUYHOCHIU.
CamoopraHu3zanus:

COCTaBJISITh IUIAH, alTOPUTM PEIICHUS 3aJa4dd, BHIOMPATH CIOCOO pEeIIeHUs C YYETOM HMEIOIIUXCS PECYPCOB U

COOCTBEHHBIX BO3MOKHOCTEM, apIyMEHTHUPOBATh U KOPPEKTUPOBATH BApUAHTHI PEIICHUH C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTpOJIb:



e BJIAJICTh HABBIKAMHU IO3HABATEJILHOW pe(IEKCHM KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBHA M MBICIUTEIBHBIX
IPOLIECCOB, UX PE3yJIbTAaTOB; BIAJAETh CHOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJSI Hpolecca M pe3ysbraTa
peneHns MaTeEMaTUIECKOM 3a1a4u;

e MPEABUACTH TPYIHOCTU, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELICHUU 3a1a4l, BHOCUTHh KOPPEKTUBBI B IEATEIIBHOCTh
Ha OCHOBE HOBBIX 00CTOSITENILCTB, JAHHBIX, HAMIEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yJbTaTa IeJIM U YCIOBUSIM, OOBSICHITH NMPUYMUHBI JOCTHKCHHUS WA HEIOCTHKEHUS
pEe3yIbTaTOB JIEATEIBHOCTH, HAXOAUTH OLUMOKY, 1aBATh OLIEHKY NPUOOPETEHHOMY ONBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBocHue y‘le6HOF0 KypcCa <<AJ1re6pa N Ha4dalla MATCMAaTH4YCCKOI'O0 dHAJIM3a» Ha YPOBHC CPCAHCTO O6HICFO
O6p&30BaHH$I JOJDKHO o0ecIeynBaTh JOCTHKCHHC CIICAYIOIMUX ITPCAMCTHBIX O6pa3OBaT€J'IBHI>IX PE3YJILTATOB:

10 KJIACC

YucJia 1 BBIYUCIEHUSA

OnepupoBaTh TMOHATUSIMHU: pPalMOHATBLHOE U JICUCTBUTENBHOE YHCIIO, OOBIKHOBEHHAsT M JECATHUYHAS JPOOb,
MPOLICHTBHI.

BrImonHATh apudMeTHuecKue oneparuy ¢ palmoHaIbHBIMU U JISHCTBUTEILHBIMU YUCIaAMHU.

BrinonHaTh npuOmmkEHHBIE BBIYUCIICHUS, UCIIOJIB3YS MPaBUila OKPYTJICHUS, JejaTh NPUKUIKY U OLICHKY pe3yJibTaTta
BBIYUCIICHUH.

OmnepupoBaTh MOHATUSIMU: CTENECHb C IIEJBIM IMOKa3aTejaeM; CTaHAapTHas Gopma 3amucu JeHCTBUTEILHOTO YHCIa,
KOpPEHb HATypaJbHOW CTEMEHH; WCIOJIb30BaTh MOIXOANIYI0 (OpMY 3alMHMCH JEHCTBUTEIBHBIX YUCET IJIsi PEIICHUS
MPAKTUYECKUX 3a]1a4 U PEJICTABJICHUS JaHHBIX.

OnepupoBaTh NOHATUSIMH: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOTO YIJa; MUCIOJIb30BaTh 3allMCh MPOU3BOJIBLHOIO
yTiia yepe3 o0paTHbIE TPUTOHOMETpUUYECKUE (DYHKITUH.



YpaBHeHHus U HEpaBeHCTBA

OnepupoBaTh MOHATUSAMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LEJIOE, PALMOHAIBHOE, HPPALMOHAIBHOE
ypaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

BrlinonHsaTh npeobpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUN U PEIIaTh TPUTOHOMETPUYECKUE YPaBHEHHUSI.

BoInonHATh npeoOpa3oBaHus 1ENbIX, PAMOHAIBHBIX M UPPAIIMOHATBHBIX BBIPAXKEHUN M peniaTh OCHOBHBIE THIIbI
LEbIX, PAMOHAIBHBIX U UPPAMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUSI 1 HEPABEHCTBA JIJIS PEIICHU MaTeMaTHUECKUX 33/1a4 U 3a7a4 U3 Pa3IMUHbIX 00J1acTei HAyKH
Y PEAIbHOU KU3HMU.

MonenupoBaTh peajbHblE CUTYallUd Ha SI3bIKE alreOpbl, COCTaBIATh BBIPAKEHUS, YpaBHEHUS, HEPAaBEHCTBA IIO
YCIIOBUIO 33J]a4M, UCCIIEJOBATh MIOCTPOEHHBIE MOJIENHN C UCIOIb30BAaHUEM arlrapaTa ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUSAMU: (DYHKIHMS, CIOCOOBI 3aaHusl (PYyHKIMHU, 00JacCTh ONpPENENEHUsS U MHOKECTBO 3HAYEHUU
bynkuuu, rpaguk GyHKIMH, B3aUMHO 0OpaTHbIE (PYHKITUH.

OmneprpoBaTh NOHATUSIMH: YETHOCTh U HEUETHOCTh (DYHKIMU, HYJIH (QYHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduky GyHKIMMA 1715 pelieHUs] ypaBHEHUH.

Crpoutb W uMTaTh TpauKK JIMHEWHOW (PYHKUMHU, KBAJPATUUHOW (YHKUMU, CTENEHHOW (YHKIHMHU C LEJIbIM
MOKa3aTeJIEM.

Hcnonp3oBath rpaduku GyHKIUN U1 UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEN MpPU pEUIeHUH 3a7ad U3 JAPYTUX
y4eOHBIX MPEAMETOB U PEATbHON KU3HU; BBIpaXkaTh (POpMyIaMH 3aBUCUMOCTU MKy BEIMYMHAMH.

Havana maTemMaTH4ecKoro aHajmsa

OnepupoBaTh MOHATUSMHU: MMOCIEA0BATEILHOCTD, apu(PMeTHUECKasi U TEOMETPUYECKask TPOTPECCHUH.

OnepupoBaTh MOHATHUSIMU: OECKOHEYHO YOBIBAIOIIAs TEOMETPUIECKAsI TIPOrpeccHsi, CyMMa OECKOHEYHO yObIBarOIIEH
F€OMETPUYECKON IPOTrPECCUMU.

3aaBath NOCIEA0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCHEA0BATEIIBHOCTEM W NPOTPECCUM UISL PELICHUs pPEabHBIX 3aJa4 MPUKIAIHOTO
Xapakrepa.



MHoskecTBa M JIOrMKA

OnepupoBaTh MOHATUSMH: MHOXECTBO, OIEPALlMU HaJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar JUisi ONUCAHUS PEAIBHBIX MPOLIECCOB U SBJIICHUH, NIPU PELICHUN
3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB.

OnepupoBath NOHATUSMHU: OIIPENEIECHUE, TEOPEMA, CIIEICTBHE, JOKA3aTEIbCTBO.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 [ToBTOpenue Tem 9 kiacca 5
MHoecTBa pallHOHAJIBHBIX U
2 JNIEWCTBUTENILHBIX urcel. PalonansHbIe 20 1
YpaBHEHHUS U HEPABEHCTBA
3 @ynkuuu U rpaduku. CTeneHs ¢ 1elbM 9
[OKa3areieM
4 Apudmerndeckuil KOpeHb N—0if CTEeNeHN. 24 1
WppanmonansHbie ypaBHEHUS 1 HEPABEHCTBA
Dopmysl
5 TPUTOHOMETpUH. T pUroHOMETpHUUECKHE 32 1
ypaBHEHUS
6 [TocnenoBaTreabHOCTH ¥ IPOIPECCHU 7
7 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs 5 1
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 0




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[:;‘?eﬂl/lﬂ :)Ig[?a[:():a:feﬂbﬂme
padoThI padoTshI pecypest
[ToBTOpenne. HepaBeHcTBa 05.09.2023
[ToBTrOopenue. Crenenp yucia 1 07.09
3 [TosTopenue. [TocnenoBaTensHOCTH 07.09
4 [ToBTOopenue. Tpuronomerpuueckue 1 12.09
bopMyIbI
[ToBTOpEeHue. DeMeHTh MPUOIMKEHHBIX
5) . 1 14.09
BBIUMCIIEHUH
6 MHo0€ecTBO, ONIEpaliy HaJl MHO>KECTBAMH. 1 14.09
Juarpammsl Dlinepa—Benna
7 BxonHast koHTposibHAs paboTa 1 19.09
Pannonanbublie yncna. OObIKHOBEHHBIE U
8 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 21.09
OecKOHEYHbIE IEPUOANYECKHE JPOoOH
Apudmernueckre onepanum ¢
9 panroHaJIbHBIMM YK CJIAMH, 1 21.09
peoOpa3oBaHUs YUCIOBBIX BhIPAKEHUH
Apudmernueckre onepanum ¢
10 panroHaJIbHBIMM YK CJIAMH, 1 26.09
npeoOpa30BaHuUs YNCIOBBIX BHIPAKECHUN
11 [Ipumenenue qpoOei U IPOIEHTOB TSI 1 5809

PEIICHHUA ITPUKIIAAHBIX 3aJa4 U3 pPa3JInNYHbIX




OTpacieil 3HaHUM U peabHOM JKU3HU

[Ipumenenue qpoOei U IPOIEHTOB TSt

12 pemenus NpUKIagHbIX 3a4a4 U3 pa3sInIHbIX 1 28.09
OTpaciel 3HaHUM U pearbHOU KU3HU
[Ipumenenue qpoOei U IPOIEHTOB ISt
13 pELICHUS IPUKIIAAHBIX 3aa4 U3 pa3iIudHbIX 1 03.10
oTpacJieil 3HaHUuM U peaabHON KU3HU
[elicTBuTenbHble uncia. PannonanbHblie U
14 1 05.10
MPpALMOHATIbHBIE YHCIIa
Apudmerndeckue onepaiuu ¢
is ! b pan 1 05.10
JIEHCTBUTEIIbHBIMU YUCIIAMH
[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
16 OKpYIJICHUs, IPUKHUIKA 1 OLICHKA 1 10.10
pe3yJibTaTa BEIYMCIECHUN
Tox1ecTBa U TOXK/IECTBEHHBIE
17 1 12.10
npeoOpazoBaHus
18 VYpaBHEHHE, KOPEHb YPaBHEHUS 1 12.10
19 YpaBHEHME, KODEHb YPaBHEHHUS 1 17.10
20 HepaseHcTBO, penieHre HepaBeHCTBa 1 19.10
21 HepaseHcTBO, pelieHre HepaBeHCTBa 1 19.10
22 Merona nHTEpBAJIOB 1 24.10
Pemenue nensix u 1poOHO-pAIIMOHATBHBIX
23 1 AP patl 1 26.10
YpaBHEHU 1 HEPABEHCTB
Pemenue nensix u 1poOHO-pAIIMOHATBHBIX
24 , APODHOTPAL 1 26.10
YpaBHEHUU U HEPABEHCTB
KoHnTtponbHas paborta o teme "MHOXecTBa
25 palMOHATBHBIX U IEUCTBUTEIIBHBIX YHCEIL. 1 09.11

PanmonanpHble ypaBHEHUS U HEPABEHCTBA




26

OyHKIWMS, CIOCOOBI 3a1aHUs () YHKITUH.
B3anMHo oOpaTHbIe pyHKITUN

09.11

27

28

29

OyHKIMS, CIOCOOBI 3a1aHUs () YHKITUH.
B3anmuo obparubie GyHKIMN

I'padux pynkmuu. O6aacTs onpeneacHus u
MHOECTBO 3HaueHUH (pyHkmu. Hymm
dbynkun. [IpoMexyTKH 3HAKOOCTOSIHCTBA

['paduk pynkuuu. O61acTh OnpeneaeHus u
MHOX€ECTBO 3HaueHu (pyHkimu. Hymm
¢ynkuuu. [IpoMexxyTKH 3HAKOITOCTOSIHCTBA

14.11

16.11

l6.11

30

31

32

33

YérHbie 1 HEUETHBIC (QYHKIIUN

CreneHs ¢ 11eJIBIM ITOKa3aTelIeM.
CranmaptHas popma 3amucu
JNIEUCTBUTEIILHOTO UHCIIa

Hcnonb3oBanue noaxosmeii popmbl
3aIUCHU ACUCTBUTENBHBIX YUCEIT IS
pELICHUS IPAKTUYECKUX 3a1a4 U
IIPEACTABJICHUS JAHHBIX

CrenenHast GQyHKIUS C HAaTypalIbHBIM U
LeJILIM IToKa3aTesieM. E€ cBolicTBa u

rpadux

21.11

23.11

23.11

28.11

34

CrenenHast GQyHKIUS C HATypalIbHBIM U
EeJILIM IToKa3aTesieM. E€ cBolicTBa u

rpadux

30.11

35

36

ApudmeTnueckuiit KOpeHb HaTypaJbHOU
CTETEeHH
Apudmernueckuii KOpeHb HaTypaTbHON
CTENIEHU

30.11

05.12




Apudmernueckuii KOpeHb HaTypaTbHON

37 07.12
CTEEeHU
CaoiicTBa apudhMETHUECKOTO KOPHS

28 P ¢ % 07.12
HATypaJbHON CTENEHU
CaoiicTBa apuhMETHUYECKOTO KOPHSI

39 I?, (1) p 12.12
HaTypaJbHON CTEIIEHU
CaoiicTBa apuhMETHUECKOTO KOPHS

40 Fi (1) p 14.12
HATypaJIbHOM CTENeHU
CaoiicTBa apuhMETHUECKOTO KOPHS

41 Fi (1) p 14.12
HATypaJbHOMN CTENIEHU
JleticTBus ¢ apupMETHUECKUMH KOPHSIMH N—

42 ) pud p 19.12
O# CTENEeHU
JleticTBus ¢ apu(pMETUICCKUMH KOPHSIMH N—

43 . p (b p 21.12
OH CTENEHHU

elicTBUA ¢ apru(pMeTHUECKUMI KOPHAMH N—

44 I[v pud p 21.12
OM CTENEHHN
JlewcTBus ¢ apuMEeTHICCKUMH KOPHSIMH N—

45 ) pud p 26.12
OH CTENEeHU
JleticTBus ¢ apupMEeTHISCKUMH KOPHSIMH N—

46 ) pug p 11.01.24
OM CTENEHN
JlewicTBus ¢ apuMETHICCKUMHI KOPHIMH N—

47 ) pud p 11.01.24
OM CTENEHHU
Pemenne uppannoHalbHBIX ypaBHEHUN U

48 15.01
HEPaBEHCTB
Pemienne nppaliuOHAIBHBIX YPAaBHEHHUN U

49 15.01
HEPaBEHCTB
Pemenne nppanmoHaibHBIX YPAaBHEHUN 1

50 pp yp 17.01

HEPaBEHCTB




Pewienne nppaliOHaIBHBIX YPaBHEHUN U

51 18.01
HEPaBEHCTB
Pemrenue uppaniioHanbHBIX YpaBHECHUN U

52 ppatt P 22.01
HEPaBEHCTB
Penrenue uppaliuOHAILHBIX YPaBHEHUN U

53 ppatt P 24.01
HEPaBEHCTB
Pemrenue uppanioHaibHBIX YpaBHEHUHN U

54 ppatt yp 25.01
HEPaBEHCTB

55 CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn 29.01

56 CaoticTBa U rpaduK KOpHS N-Oi CTEHEHH 31.01

o7 CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn 01.02
KoHTposnbHas pabora 1o Teme
"ApudmeTnueckuii KOpeHb N—0ii CTENEHH.

58 puch P 05.02
HppauroHanbHble ypaBHEHHUS U
HepaBeHcTBa"
Cunyc, KOCHHYC ¥ TaHT€HC YHCJIOBOT'O

59 Y y 07.02
aprymeHTa
CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOTO

60 08.02
aprymeHTa
CuHyc, KOCHUHYC ¥ TAaHT€HC YUCIOBOTO

61 12.02
aprymeHTa
ApKcHHYC, apKKOCHUHYC U apKTaHI'€HC

62 PCHHYC, ap yeuap 14.02
YHICJIOBOI'O apryMEHTa
ApKCHUHYC, apKKOCUHYC U apKTaHT'€HC

63 PKCHIYC, ap yeuap 15.02
YUCJIIOBOTO apryMEHTa
ApKcHHYC, apKKOCHHYC U apKTaHI'€HC

64 PKCHIYC, ap yeunap 19.02
YHUCJIOBOI'0 apryMeHTa

65 Tpuronomerpudeckasi OKpyKHOCTb, 21.02




onpeJieJIeHuEe TPUTOHOMETPUUECKHUX
GyHKIMI YUCIOBOTO apryMeHTa

TpuronomeTrpuueckas OKpyKHOCTb,

66 onpeaeIeHue TPUTOHOMETPUIECKUX 1 22.02
(GyHKLUI YUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTD,

67 orpeaeIeHue TPUrOHOMETPUIECKHUX 1 26.02
(GYHKIMH YUCIOBOTO apryMEeHTa
Tpuronomerpudeckast OKpyKHOCTb,

68 orpeaeIeHue TPUroHOMETPUIECKUX 1 28.02
(yHKLUI YUCIOBOrO apryMeHTa

69 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1 29.02

70 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 04.03

71 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 06.03

72 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 07.03

73 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1 11.03

74 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 13.03

75 Hpeo6pa3ovBaHHe TPUTOHOMETPUYECKUX 1 14.03
BBIPAKECHUI

26 Hpeo6pa3033aHHe TPUTOHOMETPUYECKHUX 1 18.03
BBIPKECHUI

7 Hpeo6pa3ovBaHHe TPUTOHOMETPUYECKUX 1 20.03
BBIPKECHUI

28 Hpeo6pa3ovBaHHe TPUTOHOMETPUYECKUX 1 2103
BBIPAKECHUI

29 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1 03.04

BBIPAXKEHUI




[IpeobpazoBanue TPUrOHOMETPUUECKUX

80 5 1 04.04
BBIPKEHUAMN
a1 Hpe06pa30j3aHHe TPUTOHOMETPUUECKHUX 1 08.04
BBIPAXKEHUI
82 PelieHne TpUroHOMETPUYECKUX YpaBHEHUH 1 10.04
83 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 1 11.04
84 Pelienne TpuroHoMeTprUUECKUX YpaBHEHUN 1 15.04
85 Pemienne TpuroHOMETpUYECKUX YpaBHEHUI 1 17.04
86 Pelienne TpuroHoMeTprUUECKUX YpaBHEHUN 1 18.04
87 Pemienne TpuroHOMETpUYECKUX YpaBHEHUI 1 22.04
88 Pelienne TpuroHoMeTprUUECKUX YpaBHEHUN 1 24.04
89 Pemienne TpuroHOMETpUYECKUX YpaBHEHUI 1 25.04
KontponbHas padota o teme "dopmyiibt
90 TpUroOHOMETpHUH. TpuroHomerpuieckue 1 29.04
ypaBHeHUs"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS
91 MOCJIeI0BATENILHOCTEM. MOHOTOHHEBIE 1 06.05
MOCIIEIOBATEIIBHOCTH
ApudmeTrndeckast U TeOMeTpUUYECKas
92 nporpeccuu. Mcnonap30BaHue nNporpeccuu 1 08.05
JUISL PELIEHHUS] pEAVIbHBIX 3a7a4
MPUKJIAJAHOrO XapaKrepa
ApudmeTrnueckasi U reoMeTpuyecKas
93 nporpeccuu. Mcnonap30BaHue Nporpeccuu 1 13.05
JUISL PELIEHHUS] pEAVIbHBIX 3a7a4
MPUKJIAJHOrO XapaKrepa
94 beckoneuno yObIBaroIIasi reoMmeTpruaecKas 1 1505

nporpeccusi. Cymma 6€CKOHEYHO




yOBIBAIOIIEH T€OMETPUIECKOM MPOTPECcCHH

beckoneuHo Y6BIBaIOHIaH TCOMETPpHUICCKaA

95 nporpeccusi. CyMMa 0€CKOHEUHO 1 16.05
yOBIBAIOIIECH T€OMETPUUECKON Mporpeccun

96 dopmyiia CIOKHBIX TPOLICHTOB 1 18.05

97 PopMyia CII0KHBIX IIPOLIEHTOB 1 20.05

O06o001enue, cucTeMaTru3anus 3SHaHUH 3a
98 Kypc ainre0pbl 1 Hayall MaTeMaTHYeCKOTo 1 22.05
aHasimza 10 kiacca

O06o001enue, cucTteMaTu3alys 3SHaHUH 3a
99 Kypc ainre0pbl 1 Hayall MaTeMaTH4eCKOTo 1 23.05
aHanm3a 10 knacca

O0001enue, cucreMaTA3amus 3HaHUH 3a
100 Kypc ainre0opbl 1 Hayall MaTeMaTH4eCKOTo 1 27.05
a"anm3a 10 xiracca

101 Wrorosas koHTposibHasA paboTa 1 1 29.05

O0001Ienne, cucTeMaTA3alMs 3HaHUH 3a
102 Kypc anreOpbl 1 Ha4all MaTeMaTHYeCKOTO 1 30.05
a"anm3a 10 xiracca

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102 4 0




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

MaremaTtuka: aiarebpa M Hayaja MaTEMaTHYECKOIO aHalu3a, TeOMETPHS.
Anrebpa 1 Hayaja MaTeMaTudeckoro ananuza, 10-11 kmaccel/ Anmumos 11.A.,
Komsarun FO.M., Txkauea M.B. u gapyrue, AKIMOHEpPHOE OOIIECTBO

«3narensctBO «lIpocBemieHue.

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA
[Mabynun M.U., TkaueBa M.B. u np. Anreb6pa u Hayana mMaTeMaTH4YECKOTO
ananu3a. Jlumaktudeckue matepuainsl. 10 kimacc. ba3oBwiii U yriayOneHHBIHN

ypoBHHU. «13marenscTBO «IIpocBemenue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/
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