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Pazgea 1. IOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma mo reomerpuu ans 10 xmacca ¢ u3ydeHuem Ha 0a30BOM ypOBHE
COCTaBJIEHa Ha OCHOBE:

1) @3 o1 29.12.2012 Ne273-®3 «O06 obpazoanuu B PO» ¢ n3menenusimu ot 19.12.2023
Ne 618-D3;

2) ®I'OC 00O Ilpukaz Munobpuayku ot 17.05.2021 Ne287 u ®I'OC COO Ilpukas or
17.05.2012 No413;

3) ®OII OOO TIlpuxkaz Munobpuayku ot 18.05.2023 Ne 370 u ®OII COO npukas ot
18.05.2023 Ne 371;

4) Ipukaz Munnpocsemieanst ot 21.09.2022 Ne 858 O6 yrBepkneHuu ¢eaepaibHOro
nepeyHsi y4eOHUKOB ¢ U3MEHEeHUsIMU mpuka3 ot 21.05.2024 Ne 347;

5) Ipukaz Munnpocsemenus ot 04.09.2023 Ne 738 OO0 yrBepkneHun ¢GeaepasbHOTO
NepeyHs 2JIEKTPOHHBIX 00pa30BaTeNbHBIX PECYPCOB;

6) Konuenuus pasButusg Maremartudyeckoro oOpasoBanusi P® Pacnopsxenue
[IpaButenscTBa OT 24.12.2013 Ne 2506-p;

7) Metoauueckue pekomennanuu o BeegaeHuo @OOII [Tucemo MuHmnpocBemenus: ot
03.03.2023Ne 03-327.

Pabouas mporpamma yueOHOTO Kypca «Ainredpa ¥ Hadalla MaTeMaTUYeCKOTO aHAIM3a»
6azoBoro ypoBHs 11 obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepalbHOTO
roCyJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHJApTa CPEIHEro OOIIero 0oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEeOOBAHHM, MPEABSIBIIEMbIX K MaTeMaTH4YeCKOMY OOpa3oBaHHIO, U
TpaauUui poccuiickoro oOpa3oBaHus. Peanmuzanus nporpamMMbl oOecriedMBaeT OBJa/IeHUE
KJIFOYEBBIMM KOMIIETEHLMSAMH, COCTABISAIOIIMMU OCHOBY JUI CaMOpa3BUTHUS U HENPEPHIBHOTO
00pa3oBaHMs, MEIOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO WM TIO3HABATEILHOTO PAa3BUTHUS
JUYHOCTH 00YYaIOLIUXCS.

VYuebHblit Kypc «AusreOpa W Hayajlla MaTeMaTHYECKOro aHallu3a» SBISETCS OJHUM M3
HauOoJiee 3HAUYUMBIX B IpPOrpaMMe CpeJHEero oouiero oOpa3oBaHUs, MOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0ECIeYnBaeT WHCTPYMEHTAIbHYIO 0a3zy Ui W3y4eHHs] BCEX eCTECTBEHHO-
HAYYHBIX KYpCOB, a C JAPYrod CTOPOHBI, (pOpMHUpPYET JIOTHYecKOoe M abCTPaKTHOE MEBIIIICHUE
o0yyaroImuxcsi Ha ypOBHE, HEOOXOIMMOM Ui OCBOCHMsS HMH(OPMATHKH, OOILIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYrMX JAUCHUIUIMH. B pamkax pgaHHoro y4eOHOro Kypca
oOyJaromuecsi OBJIAJICBAIOT  YHHBEPCAIBHBIM  S3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTIKEHHSI B MAaTEMaTHIECKOH (opme.

VY4eOHbIi Kypc airedOpbpl U HayaJl MaTeMaTHUYECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEIIHOTO OBJAJ€HUS 3aKoOHaMHU (DU3MKH, XUMHM, OWMOJIOTHH, TOHHUMAHUS OCHOBHBIX
TEHJICHIIMA pPa3BUTUS DKOHOMHKH W OOINECTBEHHOHW J>XW3HHW, TO3BOJSIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIH30BATh MX IS
nanpHeimero oOpa3oBaHUS W B TOBCEIHEBHON kH3HM. B TO ’ke Bpems OBIajieHHe
aOCTPaKTHBIMU U JIOTUYECKHU CTPOTUMH KOHCTPYKIHMSAMH aireOpbl 1 MaTeMaTHUYecKOro aHajan3a
pa3BUBACT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTB, [[OKa3bIBATh
YTBEPXKICHHS C TIOMOIIBI0 WHAYKIIMHA U PACCYXAATh JCAYKTUBHO, UCTIOIB30BaTh 0000IIEHNE U
KOHKpETH3aIMio, abCTparupoBaHUWE W aHAIOTHIO, (OPMUPYET KpeaTuBHOE M KPUTHYECKOE
MBIIIICHHE.

B xome m3yuenuss ydeOHOro Kypca «Anredpa ¥ Hayajlla MaTeMaTHYECKOTO aHalln3a)
oOydaronyecsi MOJy4YalOT HOBBIA ONBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHHUS MAaTeMaTHYECKUX MOJEICeH pealbHbIX CHUTyallUd, MHTEPIPETALH IMOJYyYEHHBIX



pelIeHui, 3HAKOMSITCS C MPUMEpPaMU MaTEeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U
UCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATUICCKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

VYueOHbIii Kypc oOJajgaeT 3HAYMTEIbHBIM BOCIIMTATELHBIM MOTEHIIMAJIOM, KOTOPBIN
peanu3yercs Kak 4Yepe3 y4deOHBId MarepHuall, CIIOCOOCTBYIOIIMN (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33PEHHUS, TaK M 4epe3 crneuupuky y4eOHOW  JeATeNbHOCTH, TpeOyromei
MPOJODKUTEILHOM  KOHICHTPAIlMd  BHUMAHMS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJy4YCHHBIN pe3yIbTarT.

B ocHoBe Meromuku oOydeHusi anreOpe W HadajiaM MaTeMaTHYeCKOTO aHallu3a JICKUT
JEeSTEIIbHOCTHBIN TMPUHIIUT O0yUeHUSI.

B crpykType yuebHOro Kypca «Anredpa v Hadajaa MaTeMaTHIeCKOTO aHAIN3ay BBIICICHBI
CJICAYIOIIHNE COJCPIKATEIbHO-METOIMUECKUE JTHHUU: «YHucia W BbIYHCICHUS», «DYHKIMU U
rpadukny, «YpaBHEHUS U HEPaBEHCTBay, «Havana maremaTrueckoro aHanmsa», «KMHOXKECTBA U
Joruka». Bce OCHOBHBIC COIEPKATEIHHO-METOMWYECKUE JIMHUHA W3YYAarOTCS Ha TPOTSHKCHUU
JBYX JIeT OOy4eHHs Ha ypOBHE CpPEIHEro 0o0Iero oOpa3oBaHUs, €CTECTBEHHO JOIONHSS JIPYT
Jpyra W TOCTENEHHO HACHIIIAsACh HOBBIMH TEMaMH M pasnenaMu. JlaHHBIA y4eOHBIH Kypc
SIBIISICTCSI MHTETPATUBHBIM, IIOCKOJBbKY OOBEIMHSAET B cebe COJepKaHHE HECKOJIbKUX
MaTEeMATHYECKUX JUCUIUIUINH, TaKUX Kak anreOpa, TPUrOHOMETPHsS, MaTEeMATHUYCCKUN aHaJH3,
TEOpUsT MHOXKECTB, MareMaTH4ecKas Jjoruka u npyrue. [lo Mepe Toro kak oOydaromruecs
OBIIQJICBAlOT BCE 0OoJiee MIMPOKUM MaTEMAaTHYECKHM allapaTroM, y HHX I[OCJIEeIOBATEIbHO
dopMHpyeTCs ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUYECKYIH0 MOJCIb pealbHOM
CUTYyaIlid, TPUMEHSATh 3HAHUWS, TIOJy4YCHHBIC TPH W3YYCHUH YUEOHOTO Kypca, JJIS PeIIeHUs
CaMOCTOSITEIIEHO C(HOPMYJIMPOBAHHONW MaTeMaTHYEeCKOW 3ajadd, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

CopepxarenpHOo-MeTOAMYECKass  JuHUS  «Yucna W BBIUMCICHHSD) — 3aBEpIIaeT
(dbopMUPOBaHHE HABBIKOB WCIIOIH30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpPOe OBLIO HAYaTo Ha
YpOBHE OCHOBHOTO 001iero oOpaszoBanusi. Ha ypoBHe cpeanero oOrero oOpazoBanusi ocodoe
BHUMaHue yaemnseTcs (GOpMHPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0sl CTIONb30BaHME PA3NUYHBIX (OPM 3aMUCH YHCIa, YMEHHE JeNaTh MPUKHUAKY, BBITOIHATH
pUOIVKEHHBIC BRIYUCIICHUS, OIICHIUBATh YHCIIOBBIC BRIPAKEHUS, pab0OTaTh ¢ MATEMAaTHICCKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYaroNIMMCSI MHOXECTBA HATYPAJIbHBIX, IEJBIX, PAIMOHAIBHBIX U
JNEHUCTBUTENBHBIX YUCEN JOMOIHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX YHcel. B KaXIoM M3 3THX
MHO>KECTB PaCCMATPUBAIOTCSA CBOWCTBEHHBIE MY CIielM(UUECKUE 3a/1a4H U OTepaIiu: JelieHUue
HAIEeJI0, OMNEpUPOBAaHME OCTaTKaMH Ha MHOXECTBE IIENBIX 4YHCET, O0COOble CBOWCTBA
paIoOHATBHBIX W UPPAIMOHATBHBIX YHCEN, apu(PMETHYSCKUEe OIEpalliy, a TAaKKe H3BJICUYCHUC
KOpHS ~ HAaTypaJbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX 4YHcel.  bmaromaps
MOCNIEOBATEIbHOMY — PACIIMPEHHIO Kpyra HCIONb3yeMbIX HYHCET U 3HAKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHCHHS JIJISl PEIICHUS PA3IMYHBIX 337a9 (OpMHpYyeTCs MpeACTaBlIeHUE
0 €IMHCTBE MAaTEeMAaTHKH KaK HAyKH U €€ POJIH B IIOCTPOSHUH MOJISNIeH PeaTbHOTO MHpPa, IMTUPOKO
UCTIONIB3YIOTCSI 0000IICHE U KOHKPETH3AIHSI.

Jluans «YpaBHEHHUS U HEPABEHCTBA» pPEAJTU3yeTCs] Ha MPOTSIKEHHH BCETO OOYYCHHs Ha
YpOBHE cpemHero oOmero o0Opa3oBaHUs, TOCKOJIBKY B KaxaoM paszaene I[Iporpammbl
NPEIYCMOTPEHO pPEIIeHUEe COOTBETCTBYIONIMX 3a1ad. B pe3ynbrare oOydaromuecs: OBIaIeBalOT
pPa3IMYHBIME ~ METOJaMH PEIICHHs] pPalMOHAIBHBIX, HWPPAIUOHATBHBIX, ITOKAa3aTENbHBIX,
norapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHHI, HEPABEHCTB M CHUCTEM, a TAaKXKe 3aj/ad,
colepkaux mnapamerpsl. [lomyueHHble yMEHHS LIMPOKO HCHOJB3YIOTCS MPHU HCCIEAOBAHUU
GbyHKIHMI ¢ TOMOIIBbIO TPOU3BOAHOMN, IPU PEIICHUN NMPHUKJIAJHBIX 3a/1a4 U 3a7]a4 Ha HaXOXKICHHE



HauOOJBIINX U HAMMEHBITUX 3HaYeHU QyHKIMU. [laHHas comepikarenbHas TUHUS BKIFOYACT B
cebs Takke (OPMHUPOBAHHME YMEHUW BBITIOJNHATH pacy€Thl MO ¢dopmysnaMm, MMpeodpa3oBaHUs
palMOHAIBHBIX, UPPAIMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUM, a TaK)KE BBIPAXKCHHUIA,
coJepXalux CcTeneHn W Jjorapudmbel. bmaromaps wusydeHuio anreOpamdeckoro marepuaia
MPOUCXOIUT JallbHEHIee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAKTHOTO  MBIIUICHUS
oOydaromuxcs, GOPMHUPYIOTCSI HaBBIKUA ACTYKTUBHBIX PACCYKICHHUH, pabOThl C CHMBOJIHHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIC PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3QGheKTUBHBIE HHCTPYMEHTHI JIJISl PEIICHUS MPAKTHYECKUX U €CTECTBEHHO-
HAy4YHbIX 3a]1a4, HarJISIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

ConepxarenbHo-MeToAMYeCKass TUHUS «DyHKIMU U TpadUKM» TECHO MEPEIUIeTaeTcs C
OpYyTMMH  JIMHHSIMH ~ y4eOHOro  Kypca, IIOCKOJIBKY B  KakOM-TO  CMbICIE  3a4aér
MOCJIEIOBATEIbHOCTh ~ M3Y4Y€HUs1  Marepuana. V3ydeHue  CTEeneHHOH, IOKa3aTeJbHOM,
norapu(pMHYECKON U TPUTOHOMETPUICCKUX (DYHKIUH, UX CBOMCTB U rpa)uKOB, UCIIOJIE30BAHHE
GYHKIOUH UIS pelieHusl 3a7ad W3 JPYTUX YYeOHBIX IMPEJAMETOB U PEATbHOH JXKU3HU TECHO
CBSI3aHO KaK C MaTEMaTUYECKHUM aHAJIM30M, TaK U C pEUICHUEM ypaBHEHUM W HepaBeHCTB. [lpu
9ToM OOINbIIIOE BHHMAaHHUE yhaenseTcss (OPMUPOBAHUIO YMEHHUS BbIpaxaTb (GopMylaMu
3aBUCHUMOCTH MEX]y Pa3IMIHBIMU BETUYMHAMH, UCCIICAOBATh MMOJYYCHHBIC (YHKIIHH, CTPOUTH
ux rpadpuku. Matepuan 3TOH COJepKATENbHOW JIMHUHM HAaleleH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIIMX BBIpaXKaTh 3aBUCHUMOCTH MEXKIY BEJIMYMHAMH B pa3lu4yHON (opme:
aHAIUTUYECKOW, Tpaduueckod U ciaoBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUSI, CHOCOOHOCTH K  OOOOIIEHHI0O H  KOHKPETH3allUH,
HCIIOJIF30BaHUIO aHAJIOTHIA.

ConepxarenbHas nuHus «Hadana mMaTeMaTHYECKOro aHaiau3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTUYeCKHX, TaK U MPUKIAAHBIX 3a/1a4, JTOCTYIHBIX 00ydJarouumcs,
TaK KaK Yy HUX TOSIBJISIETCS BO3MOKHOCTh CTPOUTH rpadyKH CIOKHBIX (DYHKIHHI, OMPEaesITh UX
HanOOJIbIIINEe U HAUMEHBIIINE 3HAYEHUS, BBIYUCIATH TUIOMAAN GUTYpP U O0OBEMBI TEJ, HAXOIUTh
CKOPOCTHM U YCKOpEHHs TmpoleccoB. JlaHHas coxaepxkaTenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOEHUS MaTEMaTHYECKUX MOJENEH peabHbIX CUTYyaluil, MO3BOJSET
HaxXOJIUTh HaWJIydlllee pelIeHWe B NPHUKIAJAHBIX, B TOM YHCIE COIHATHHO-DKOHOMHYECKHUX,
3a/1auax. 3HAKOMCTBO C OCHOBAaMHM MAaTeMaTHYECKOTO aHalinu3a CIOCOOCTBYET pPa3BUTHIO
abCcTpakTHOTO, (HOPMATBHO-IOTHYECKOTO U KPEaTUBHOTO MBIIUIECHUS, (POPMHUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U ucKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIINUXCS PE3yJIbTAaTax, MOJYyYEHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH KaK HAYKH, U
00 uX aBTOpax.

CogepxaTtenpHO-MeTOANYECKAsT JHHHUS «MHOXKECTBAa U JIOTHKa» BKIIOYaeT B ceOs
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YeCKON JOTUKU. TeopeTHKO-MHOKECTBEHHBIE
MIPEACTABJICHHS TIPOHU3BIBAIOT BECh KypC IIKOJHHOM MaTEMaTHKH W TpeJiarailoT HamOosiee
YHUBEPCAITBHBIM SI3BIK, OOBEIUHSIONINI BCE pa3feibl MaTeMaTUKH W €€ TPWIOKEHUH, OHU
CBSI3bIBAIOT Pa3Hble MAaTEMATUUYECKHUE NUCLIMIUIMHBI U UX IPUIIOKEHHS B equHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOYyYalolIeMyCs TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTeMaTHUKH W HCIOJIb30BaTh €ro ISl BBIPAKEHUS CBOMX MBbICIEH. [pyrum
BOKHBIM MPU3HAKOM MAaTEMaTUKU KaK HAYKH CIIEyeT MPU3HATh CBOWCTBEHHYIO €l CTPOroCTh
000CHOBaHMI ¥ CJICIOBaHHE OMPEACIEHHBIM TPaBUJIAM IOCTPOCHHS JOKAa3aTelbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MAaTEMAaTHYEeCKOW JIOTHKU CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO
MBIIIICHUST O0YYarOIINXCS, TIO3BOJISIET UM CTPOHUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTHYECKUX
npaBuj, GOPMUPYET HABBIKHM KPUTHUECKOTO MBIIIICHHUS.



B yuebHOM Kypce «Anrebpa M Hadana MaTEMAaTHYECKOTO aHalu3a» MPHUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTUYECKOTO  MOJCIMPOBAHUsS,  KOTOpbIE  MpPHU3BaHBI  CHOCOOCTBOBAThH
(OpPMHPOBAHUIO HABBIKOB TOCTPOCHHS MOJIEICH pPEalbHBIX CHUTYallMd, HCCICIOBAHUS ITHX
MOJIeNIell C TOMOIIBI0 amnmaparta ajireOpbl W MaTeMaTHYeCKOro aHalli3a, WHTEPIpEeTaluu
IMOJIYYCHHBIX PE3YJIbTATOB. Takne 3alaHuA BIIJICTCHBI B Ka)KI[BIfI HU3 pasaciioB IMPOrpaMMbl,
MOCKOJIbKY BECh MaTepuai y4eOHOTO Kypca MIMPOKO UCTOIB3YeTCs IS PEUICHUS TPUKIIATHBIX
3agad. llpu pemieHMM peanbHBIX — MPAKTHUECKUX  3ala4  OOy4Yaromuecs pa3BUBAIOT
HaOJIFOIaTeIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIH30BATh
AHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATH MpoOieMy. JleareapbHOCTh MO (HOPMHPOBAHHIO
HABBIKOB PEIICHUs MPUKIAIHBIX 33]]a4 OPraHU3yeTCsl B MIPOIIECCE U3YUCHHSI BCEX TEM Y4eOHOTO
Kypca «AureOpa 1 Hayalla MaTeMaTHYECKOTO aHATTNU3ay.

Ha u3ydenue yueOHOTO Kypca «Anredpa v Havyajaa MaTeMaTHYECKOTO aHaIH3a» OTBOIUTCS
B 10 iacce — 136 yacoB (4 yaca B HEJICITIO).

Pazgen 2. IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJEHHbBIN
YPOBEHb) HA YPOBHE CPEJJHETI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpa:x1aHCcKOro BOCIMTAHUSA:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMM  OOYYaIOMIETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHIMCKOrO OOIIEeCTBa, MPEACTABICHHE O MAaTEeMAaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3NUYHBIX CTPYKTYp, SBICHUH, NPOLEAYp TpakIaHCKOTO 0OIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKITUSIMU U HA3HAUCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaKJAHCKON UIECHTHYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAIIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCMOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, chepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, dTHUYECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTH)KEHUN HAyKU U AESTENbHOCThIO YUEHOTO, OCO3HAHME JIMYHOIO BKJIaJa B MOCTPOEHUE
YCTOHYHBOTO OyIyIIEro;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS

ACTETUYECKOE  OTHOIIEHWEe K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHIeHHH, pacCyKIeHUH, BOCHPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHNS:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpecax 3J10pOBOTO
u Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHITUN U OTHABIXA, PETyIsipHas (U3HUECKass aKTHBHOCTB),
bu3HYECKOe COBEPIICHCTBOBAHKE MTPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIBHON IEATEILHOCTHIO;



6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIly, OCO3HAHHE IIEHHOCTH TPY0JII00Us, HHTEpEC K pa3INYHbIM cdepam
npodecCuOoHaNBHOM JEesTeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U e€ MPUIIOKEHUSMU, YMEHUE
coBepulaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearu3oBbIBaTh COOCTBEHHBIE
JKU3HECHHBIC TUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO U
camM000pa30BaHMIO Ha MPOTSHKEHUN BCEH YKU3HU, TOTOBHOCTh K AKTUBHOMY y4YacTHIO B PEIICHUHU
MPAKTUYECKHX 3a7a4 MaTeMaTHYeCKOil HalpaBIeHHOCTH;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

C(l)OpMI/IpOBaHHOCTb 3KOJOTHYECKOU KYJIbTYpPbl, INOHUMAHUC BJIIHAHUA COLHAJIBHO-
HPKOHOMHUYECKUX IMPOILIECCOB HA COCTOSIHME MPHUPOJHON M COLUMAIbHOW Cpeibl, OCO3HAHUE
I00ANbHOTO  XapakTepa  AKOJOTMYECKUX  MpoOiieM, OpHeHTaluus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelIeHHs 3ajad B 00JacTU OKPY>KAIOLIE Cpelbl, MIaHUPOBaHUE
IIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX IIOCIIEICTBUN JUIsl OKPYKAIOLIEH CPEIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKHd M OOIIECTBEHHOW MPAKTHUKH, TOHMMaHWE MaTeMaTH4YeCKOW HayKd Kak cdepbl
qeJIOBEUECKON JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTU IJId pa3BUTHUA LUBHUIIN3allWU,
OBJIAACHHUC SA3BIKOM MAaTCMAaTUKU U MaTeMaTHYEeCKOU Ky.]'[BTypOﬁ KaK CpCACTBOM IIO3HAHU A MHUPa,
TOTOBHOCTH OCYIIECTBIISITh MPOECKTHYIO M HUCCIIEIOBATENBCKYIO I€ATEIbHOCTh HHINBUIYATbHO U

B TpyIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

ba3oBble JJoruueckne aeicTBus:

BBISABJIAATE U xapaKTemeBaTL CYIIIGCTBGHHI)IG HpI/I3HaKI/I MATEMATHUYCCKUX 06’I)€KTOB,
NOHSTUM, OTHOIIEHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAEICHUS TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA Uil 00O0OIIeHUs u
CpaBHEHUS, KPUTEPUHU TPOBOJMMOI0 aHAIN3A;

BOCIPUHUMATh, (OpPMYJIHpPOBaTh U MPEOOpPa3OBHIBATh CYKJEHUS: YTBEpPAUTEIbHBIE U
OTpHUIIATENbHbIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeUUs B (pakTax,
JMaHHBIX, HAOMIONEHWSIX W  YTBEPXKICHHUSIX, TMpeAnaratb KPUTEPUH I BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYHIL;

JA€JIaTb BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, }IC,HYKTI/IBHI)IX U HWHAYKTHUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHH 110 aHATIOTUH;

MPOBOANTH CAMOCTOSATEIBHO JI0Ka3aTeIhCTBA MATEMATUUECKUX YTBEPKACHUU (MIpsIMbIE U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMI0, NPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXICHUS U BBIBOJIBI;

BBIOUpaTh CHoOcOO pemieHus YydeOHOW 3amgaud (CpaBHHMBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOollee MOMXOMAIIMA € YY4ETOM CaMOCTOSTETBHO BBIJEIEHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKUeE AeliCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEeI0BATEIbCKII HHCTPYMEHT MO3HAHMS, (POPMYINPOBATH
BOTIPOCHI, (PUKCUPYIOIINE NPOTUBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(GhopMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUINIO, MHCHHCE,



IIPOBOJUTH  CAMOCTOSATENIBHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIIEIOBAaHHUE 110
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4ecKOro OOBEeKTa, SIBIEHUS, IPOLECCa, BBISIBICHUIO
3aBUCUMOCTEH MeX 1y 00BEKTaMH, SIBICHUSMU, IPOLIECCaMU;

CaMOCTOATENbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pE3yabTaTaM MPOBEIEHHOIO
HAOJII0JIEHUS, UCCIIEI0BAaHUS, OLICHUBATh JOCTOBEPHOCTD MTOJIYUEHHBIX PE3YJIbTaTOB, BHIBOJAOB U
000011IEHHI;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE MPOLIECCA, a TAK)KE BBIIBUIaTh MPEAIIOIOKEHUS O
€ro pPa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ unopmanmeii:

BBISIBIIATH JE€PUIMTH HHPOPMAILIUH, JAHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOMPOC M IS
peLlIeHus 3a1a4H;

BbIOMpaTh MHPOPMALMIO W3 MCTOYHMKOB pa3jIM4YHBIX THUIIOB, AaHAIU3UPOBATH,
CHCTEMATH3MpPOBATh W HWHTEPIPETHPOBATh HMHGOPMAIMIO Pa3IUYHBIX BUAOB U (HopM
IIPE/ICTABIICHHS;

CTPYKTYpUpOBaTh  HMHGPOpMaLMIO, MpeICTaBIATh €€ B pa3IMyHbIX  (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHUBATh HAAEKHOCTh HMH(POpPMAIMK IO CaMOCTOATENBHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE /1eliCTBUSA

Oo0menne:

BOCIIPpUHUMATb H (1)0pMy.]'II/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LECIAMU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh IMOSACHEHMS IO XOJy pEUIeHUs 3aJa4d, KOMMEHTHPOBATH IOJy4YEHHBIN
pe3yibTar;

B X0JIe OOCYXJEHMsI 3a/aBaTh BOIPOCHI MO CYHIECTBY 00OCYX1aeMOU TeMbl, MpoOIeMBbl,
pemaeMoil 3a1auy, BBICKA3bIBaTh WJEHM, HALIEJICHHBIE HA MOMCK PELIEHMs, COMOCTaBJIATh CBOU
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHHKOB JUanora, oOHapy>KuBaTh Pa3IMuKe U CXOICTBO
MO3UIMH, B KOPPEKTHON opMe GOpMYyIUPOBATH Pa3HOIIACHSI, CBOM BO3PAXKECHHUS;

NpEACTaBIATL PE3YJIbTAaThl PCHICHUA 3aJjadd, JSKCICPUMCHTA, HMCCIICAOBAHUSA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMmaT BBICTYIJIEHHMS C Y4YETOM 3aJad MpPEe3CHTAluud U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTABJIATh IUIAH, aITOPUTM pPELICHHs 3aJaud, BBIOMpaTh Croco0 pemeHus ¢ y4éTom
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pElIeHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedIeKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENIBHBIX MPOLIECCOB, HUX pe3ydbTaToB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTATa PEIICHU MaTEMaTHYECKOH 3a1a4u;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTb IIPH PEIICHHH 3ala4d, BHOCUTH
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HAHIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;



OLICHUBATh COOTBETCTBHE pe3yibTaTa MEJIHM ¢ YCIOBHSIM, OOBSICHATH NPHYUHBI
JOCTHKCHUSI WM HEJOCTIIKCHUS PE3YNIbTaTOB JESTENbHOCTH, HAXOAWTh OINMOKY, /JaBaTh
OLICHKY NPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eAATeTbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
pemieHMH y4eOHBIX 3a/a4y, NPUHUMATh IeJIb COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATH
OpraHM3aliI0 COBMECTHOH paboThl, pacHmpeneisTh BUAbI paboT, HOTOBapHBATHCS, OOCYXKIaTh
IpOLIECC U pe3yibTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX (Popmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U HWHBIC), BBIIOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JICHCTBHS C
JIpYrUMHU 4YICHAMHU KOMAaHJIbl, OIICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOWIMHA NPOIYKT IIO
KpPHUTEPUSIM, CPOPMYITHPOBAHHBIM y4aCTHUKAMHU B3aMMOJICHCTBHSL.

INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 10 kiacce oOydaroluiicsi MOMYYHUT CIEAYIOIIUE IpPEeIMETHBIC
pe3yNbTaThl MO OTACIBHBIM TeMaM paboueill MporpaMMmbl yueOHOro Kypca «Ajiredpa u Havaa
MaTEMaTUYECKOT0 aHAIIU3a»:

Ymncia 4 BbIYUCIEHUSA:

CBOOOZHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBLHOE YHCIIO, OECKOHEUHAs! TIepUOANYECcKast
Ipo0b, TPOIEHTHI, UPPAIMOHATHLHOE YHWCIO, MHOXKECTBA PAIlMOHATBHBIX U JIEHCTBUTEIBHBIX
YHCell, MOyJb AEMCTBUTEIBLHOTO YUCIIA;

MPUMEHSATH IPOOU U MPOIEHTHI IJIsl PEIICHUS TPUKIAIHBIX 3a/1a4 U3 PAa3JIMUHBIX OTpaciei
3HAHUU U pEeAIbHOM )KU3HH;

MPUMEHSTh TPUOMIKEHHBIC BBIYMCICHUS, MPaBWIA OKPYTJCHHUS, MPHUKUAKY M OILICHKY
pe3yJibTaTa BBIYUCIICHHUI;

CBOOOZHO ONEpUPOBATH IOHATHEM: CTENEHb C IEJbIM IOKa3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3amUCH JEHCTBUTENBHBIX YHCEN JUIsl PEIleHUs MPaKTHUYECKUX 3a7ad |
MIPE/ICTABIICHUS TAHHBIX;

CBOOOJIHO OTIEpUPOBATH MOHATHEM: apU(PMETUUECKHUI KOPEHb HATYPAJIbHOW CTEIEHU;

CBOOOJIHO OTIEPUPOBATH OHATHEM: CTENEHD C PAIMOHAILHBIM MTOKa3aTelieM;

CBOOOIHO OMNEpUPOBATH MOHATUSAMU: JOorapudM 4YHUCHIa, JECITHYHBIE W HATypajbHBIC
JorapuQMmBbl;

CBOOOJIHO OTEPHUPOBATH TMOHATUSIMH: CHHYC, KOCHHYC, TaHTE€HC, KOTaHT€HC YHCIIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YHUCIOBOTO apryMeHTa.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJIHO  OMEpUpPOBATh  TOHATHUSMU:  TOXKAECTBO,  ypaBHEHHE,  HEPABEHCTBO,
PaBHOCHWJIbHBIC YPAaBHEHUS U YPaBHEHUS-CIICICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

NPUMEHSTh Pa3IUYHbIE METOABl PEIIEHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHATBHBIX
YpaBHEHUU, TPUMEHSATH METO/I UHTEPBAJIOB Il PELICHUSI HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATHUAMU: MHOTOUWIEH OT OAHOM MEPEeMEHHON, MHOTOYJIEH C
HeNbIMU KO3 GUIIMEHTaMH, KOPHHM MHOTOWIEHa, MPUMEHSTh JeJeHHEe MHOrowieHa Ha
MHOT'O4JIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera s pemienus 3aaay;

CBOOOMHO OMNEpPUPOBATh TMOHSTHUSIMH: CHCTEMa JIMHEHHBIX YpaBHEHUW, MaTpHIIA,
ONpeAeuTeNb MaTpullbl 2 X 2 W €ro TreOMETPUYECKHUM CMBICI, HCIOJIb30BaTh CBOMCTBA



onpeaenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEICIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C IOMOIIBK) CHUCTEMBI
JUHEHHBIX YPABHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOZEIM C IIOMOLIBK0 MAaTpHILl U
OIpeACIIUTENEH, UHTEPIIPETUPOBATH ITOIYYECHHBIN PE3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JCHCTBUI ¢ KOPHSAMH JUISI TPeoOpa30oBaHus BRIPAKEHHIA;

BBIMOJIHATh ~ MIPEOOpPa30BaHUSI  YHMCIOBBIX  BBIPDAKCHHH, COAEP)KAIIMX  CTENEHH C
palOHaIbHBIM IIOKA3aTENIEM;

UCIOJIb30BaTh  CBOWMCTBA JIOrapuMoB uid  NpeoOpazoBaHMs  JIOrapu(PMUUYECKUX
BBIPAKECHMUI;

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HPpPALUOHANbHbBIC,  IOKa3aTelbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C IOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
VI OCYLIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHUYECKHE  (QopMyibl Uil  IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEPUPOBATH IOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHHE, IPUMEHATh
HEeo0Xo1uMble (OPMYIIbI JUIsl pELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUI;

MOJIEJIMPOBaTh pEAJbHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTABIIATH BBIPAKEHUS,
YPaBHEHMsI, HEpPABEHCTBA II0 YCIOBUIO 3aladyd, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rpaduku:

CBOOOJHO OMNEpUPOBATH MOHATUAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTHble (PYHKIMM, KOMHOO3ULIMS (yHKUUN, rpaduk (QYHKIHMH, BBINOJHATH 3JIEMEHTApHBIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: OOJIACTH ONpEIENECHUs M MHOXKECTBO 3HAUYECHUH
GbyHKIMM, HyTU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATh MOHATUSMHU: YETHBIE M HEUYETHbIE (PYHKIMM, NEPUOANYECKUE
(GYyHKLIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl W MHUHUMYMBI (YHKIHUH,
HauOoJIbIIIee M HaUMEHblIIee 3HaYeHne (PYHKIUU Ha IPOMEKYTKE;

CBOOOJHO ONEpPUPOBATh MOHATUSMHU: CTENEHHas (DYHKLIHS C HATypaJbHbIM M LEJIBIM
noKasaresnemM, rpaQuk CTEeHHOM (YHKIMM C HaTypaJbHBIM W LIE€JbIM IOKa3aTejeM, Tpapuk
KOpHs1 N-0¥ CTeTeH! KaK (pyHKIIUN 0OpaTHOM CTENEeHU C HaTypalbHbIM MIOKa3aTeNeM;

ONEepHpOBaTh MOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JApOOHO-IMHEHHas (QYHKIUH,
BBITMOJHATH 3JIEMEHTAPHOE UCCIIEIOBaHUE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJHO OMEpUPOBATh MOHATHSIMH: MOKa3aTellbHas W Jjorapudmuueckas QyHKUIUH, UX
CBOMCTBA U IrpadMKu, UCIIOIB30BaTh UX I'padUKH JUIS peIICHHs YPaBHEHUIA;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAsi OKPY>KHOCTh, OIpe/leIeHue
TPUTOHOMETPUYECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCIOJNIb30BaTh Irpa@uku (QyHKUMNA A7 HUCCIeOBAaHUS IMPOLIECCOB M 3aBUCUMOCTEH Mpu
peLIeHUH 3aJad U3 JPYruX y4eOHBIX MPEIMETOB M pealbHOW KHU3HM, BbIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Hayana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJIHO OIEPUPOBATH MOHATHAMHU: apupMETHUYECKass U TeoMeTpudecKas MpOrpeccus,
0eCKOHEUHO yOBIBAIOIIasi FTeOMETPUYECKasi IPOTPECCHs], JIMHEHHBIN U KCTIOHEHIMAIBHBIA POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh IPEACTABICHNE O KOHCTAHTE;

MCIIOJIb30BAaTh IIPOIPECCUH ISl PELICHMS] PEAJIbHBIX 3a]1a4 IPUKJIAHOTO XapaKTepa;
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CBOOOJTHO  ONEpUPOBATh  HOHATHUSAMH:  IOCIEOBAaTENbHOCTh, CHOCOOBI  3a/IaHUS
II0CJIE10BATEIbHOCTENH, MOHOTOHHBIE U OIPaHUYECHHBIE [10CII€A0BATEIbHOCTH, [IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMATHYECKOI0 aHaIM3a KaK aHaln3a OECKOHEUHO MaJlbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMM: HENpPEpbIBHbIE (YHKIMH, TOUKH pa3pbiBa rpaduka
¢GyHKIMH, aCUMOTOTHI Tpaduka QyHKIIH;

CBOOOJTHO OTEPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHAas Ha OTPE3Ke, NMPHUMEHSTh
CBOWCTBA HENPEPBIBHBIX (DYHKLUH s peILieHHs 3a1a4;

CBOOOJHO OIEpUpOBaTh IOHATUAMHU: IIepBas W BTOpass IMPOMU3BOJHBIE (YHKIIHH,
KacaTenbHast K rpaduKy QyHKIUY;

BBIUUCIISIT TPOU3BOJHBIE CYMMBI, IPOU3BEICHHS, YaCTHOIO M KOMITO3UIIMH JBYX
(byHKLUH, 3HaTh IPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUII;

UCII0JIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl peleHus 3aau.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMH: MHOYKECTBO, OTIEPAIIMY HAJl MHOKECTBAMH,

UCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i ONUCaHUs PeabHBIX MPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4yeOHBIX MPEJAMETOB;

CBOOOZHO ONEpUpOBaTh MOHSTUSIMU: OIpEAENICHUE, TEopeMa, ypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4YECKOro OOBEKTa, JOKa3aTeJbCTBO, PABHOCHIBHBIC YpPaBHEHUS U
HEPaBEHCTBA.

Pazpen 3. COLEPKAHUE TEM VYYEBHOI'O KYPCA «Agaredopa u Havaja

MATEMATH4Y€CKOr0 aHAJIN32)»
10 KJIACC

Yuciia ¥ BbIYMCICHUSA

Panmonanenele yncna. OOBIKHOBEHHbIE M JIECATUYHbIE APOOH, MPOLEHThI, OECKOHEUHbIE
nepuojudeckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB Ul pellieHus MPUKIaIHbIX 33134 U3
Pa3JIMYHBIX OTpACIel 3HAHUHN U PEaJbHOMN KU3HU.

JleiicTBuTenpHble uncia. PanuoHanbHble M MppalMOHANbHBIE Yucia. ApuMeTHyeckue
ornepanuuu ¢ JEHCTBUTEIBHBIMM 4YHcIaMH. MoOJynp NEHCTBUTEIBHOTO YKCIAa U €r0 CBOWCTBA.
[TpubnuxKEHHBIE BBIUMCIEHUS, TpaBUJIa OKPYIJIEHUs, MNPUKUAKA U OIEHKAa pe3ysbTara
BBIYMCIICHHM.

Crenenb ¢ nenbiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxonsuieit popmsl
3aMycy AeMCTBUTEIBHBIX YUCEI I PEeIIeHUs] MPAKTUYECKUX 3a]1a4 U MIPEJICTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTYpaJIbHON CTENIEHH U ero CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM II0Ka3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
ITOKa3aTEJIEM.

Jlorapudm yucna. CpoiictBa orapudma. JlecaiTuunble U HaTypalbHbIE JIOTapU(PMBI.

CuHyC, KOCMHYC, TaHI€HC, KOTAHI'€HC YHMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHusI M HEpaBEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIBHBIE YpaBHEHUS U YpaBHEHUS-CIEACTBUS. HepaBeHCTBO, pellieHe HEpaBEHCTBa.

OCHOBHBIE METOJIbI PELICHHUS IETBIX U JPOOHO-pAlMOHATIFHBIX YPaBHEHUN M HEPaBEHCTB.
MHorounaessl OT OJHOM NEPEMEHHOH. JleleHHME MHOrO4YJICHA Ha MHOTOYIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ neasiMu kodddunuentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BHIPAKEHUHN, COACPIKAIINX CTEICHU U KOPHH.
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WppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOAbl PEUIEHMS] HPPALMOHAIBHBIX
YpaBHEHUH.

IToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX JIOTapUPMBI.

Jlorapudpmuueckue ypaBHeHHA. (OCHOBHBIE METOABI PELICHHUS JIOTapU(PMHUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmyinsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BbIpaXXE€HUM. Perienrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pewienne cucrem JMHEMHBIX ypaBHEHUH. Marpuia CUCTEMBbI JIMHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuilbl 2X2, €ro reoOMETPUYECKHH CMBICI W CBOMCTBA, BBIYUCICHUE €ro
3HAYECHUS, IPUMEHEHUE ONPEAEIIUTENS Ul PELIEHUS] CUCTEMBI JIMHENHBIX ypaBHEHUN. Pelenue
IIPUKJIAIHBIX 3a7a4 ¢ IIOMOILIbIO CUCTEMBI JINHEHHBIX ypaBHeHUH. MccinenoBanne nocTpoeHHON
MOJIEJIN C IOMOIIBIO MaTPHI ¥ OIIPEAEIUTEICH.

ITocTpoeHrne MareMaTHYeCKUX MOJENIEN peaJbHOM CUTYallUH C IOMOIUBK) YPaBHEHUHN U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUMH M HEPAaBEHCTB K PELICHUI0 MAaTEMAaTHYECKUX 3a7ad U
3ajla4y U3 pa3IMuHbIX 00JacTell HayKu U pealbHOM KU3HU.

DYyHKIUUHN U TPaQPUKH

OyHKus, crnocodbl 3amaHus (QyHkuuu. B3ammuo obOparsbie (ynxmun. Kommosuius
byukuuii. ['padux pynkuun. DnemeHTapHbIe Tpeodpa3oBanus rpadukoB GyHKIUH.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHU ¢ynkuuu. Hynu ¢ynkuun. [Ipomexyrku
3HaKonocTossHCTBAa. UETHbIe M Heu€THble (pyHKumu. [lepuommueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKUMU. MakcuMyMbl 1 MUHUMYMBI QyHKIMU. Hanbosbiiee u HauMeHblIee
3Ha4YeHUs (PYHKIHUU Ha IPOMEKYTKE.

JluneliHasi, KBaipaTU4YHAas U JpOoOHO-THHENHHas GYHKIUU. DJIeMEHTapHOe HCCIel0BaHuEe U
MOCTPOEHUE UX TPahUKOB.

CrenenHasi QyHKIUsI ¢ HaTypajJbHBIM U IIENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CpoiictBa u rpaduk KOpHA N-Of CTeneHW Kak (PyHKIMM OOpaTHOM CTENeHHM ¢ HaTypaJbHBIM
IIOKa3aTEJIEM.

[ToxazarenbHas u orapupmudeckas pyHKINU, UX CBoWcTBa U rpaduku. Vcnonp3oBanue
rpadukoB QYHKIMH JUIsl pelIeHUs] ypaBHEHUH.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpENEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YKCIIOBOTO apryMeEHTA.

@OyHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHBIX MPOIeccax U SBJICHUAX. ['papuKku peabHbIX
3aBUCUMOCTEM.

Havana maTeMaTH4eCcKOro aHajaImu3a

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MOCTeI0BaTeNbHOCTEH. MeTox MaTeMaTn4ecKoi
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIENA0BaTENbHOCTH. VcTOopus BO3HUKHOBEHUS
MaTeMaTHUYeCKOT0 aHalln3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

Apudmernueckass W reomMeTpuueckas — mporpeccud. beckoHeyHo — yObIBarormas
reomerpuueckasi nporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOILIEH I'€OMETPHUECKONW MPOTrpecCHi.
JIMHEeNHBII M HSKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHnEe IPOrPECCUM ISl PELICHHs PEANIbHBIX 3aa4 IPUKIAJIHOTO XapaKTepa.

HenpepoiBuble ¢yHKIMM M uX cBoiicTBa. Touku paspbiBa. ACHUMITOTHI TIpaduKoOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpPEpBHIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUIS pPEIICHUS
HepaBeHCTB. [I[puMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIIMH JIJIs1 PEIICHHS 3a1a4.
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[TepBas u BTOpas nmpousBoaHbie QyHKIMU. ONpenerIcHne, FTeOMETPHUSCKUI 1 PU3NICCKUI
CMBICTI POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpauKy QyHKIUU.

[TpousBoaubie dneMeHTapHbIX QyHKUIUN. [Ipor3BoaHAs CyMMBbI, IPOU3BEICHMS, YACTHOTO
U KOMIO3UIINU QYHKIUH.

MHo:xecTBa U JIOTHKA

MHOXeCTBO, Omnepalnyi HajJ MHOXECTBAMU M WX cBoMcTBa. Jluarpammel Ditnepa—Benna.
[IpuMeHeHrne TEOPEeTUKO-MHOKECTBEHHOIO amnmnapara i OINKCAaHUs PEaJbHBIX MNPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTH4YeCKOr0  O0ObBEKTa,  CIEACTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIEC YPABHECHHUSL.

Paznen 4. TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBO 4acoB
DJIeKTPOHHbIE

(undposBbie)
oOpa3oBaTeibH
ble pecypchbl

Ne  HaumenoBanue Ilnanupyembie
n/ pas3ieioB u TeM Bcer  KoHTpOJbH o0pa3oBaTe/bH
n NPOrpaMMblI ) ble padoThI ble
pesyabTaThi

MHOX€ECTBO
JIEUCTBUTEITLHBIX
qHCell.
MHorou4JieHsl.
PanuyonanbHnie
YpaBHEHUS U
HEpaBEHCTBA.
Cucremsl
JIMHEWHBIX
ypaBHEHUI
DyHKIMU U
rpauKu.

2 CreneHHas 12 1
GYHKIHS C EeTbIM
MoKa3aTeiieM

Apudmernueckuit
KOpeHb N-0H

3 CTETICHH. 15 1
WppanuonansHsle
yYpaBHEHHS

ITokazarenbpHas

4 Gy, 10 1
IlokazarenbpHEIE

yYpaBHEHUs

5 Jlorapudmuueckas 18 1
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byHKIIHS.
Jlorapudpmudeckue

ypaBHEHUS
Tpuronomerpuueck
6 1€ BBIPAKCHUS U 22 1
ypaBHEHUS

ITocaenoBaTenbHOC
TH U IPOTPECCUU

HenpepriBHbie
8 byHKINN. 20 1
IIpousBoHas

[ToBTOpEHHE,

0000111eHHE,
CHCTEMATH3ALHA

3HAHUHN

OBIIEE KOJIMYECTBO
YACOB I10 136 10
I[TPOT'PAMME

*

- IUTAaHUpYEeMbIe 00pa3oBaTeIbHbIE PE3yIbTAaThl IPEICTABICHBI B pa3jene 2
«ILimranupyemeple pe3yabTaTh».

Paznea 5. CIIOCOBbI OHEHKHU JOCTUXEHUSA YYAILIUMUCS INIAHUPYEMBbIX
PE3YJIbTATOB

B cootBercTBUH € HOKadbHBEIM akTOM «CrocoObI OLICHKHU I[OCTI/I)KGHI/Iﬁ ydamuxcs» OT
30 aBrycra 2023 roma mpoTokos Ne2 COOTBETCTBYET IOJIOKEHHIO O KPHUTEPUAX M HOpMax
OLCHUBAaHUA IPCIMCETHBIX PE3YIbTATOB Y4YalllUMHCA Ha YPOBHC HA4YaJIbHOTO, OCHOBHOI'O H
cpennero obrmiero oopazoBanus B ycnoBusax peanusanuu OI'OC.
Kpurepun onenuBanuns
MHoroo0pa3ue BU10B U GOpM OLICHUBAHUA

KommiekcHBIH OAXO0/ K OIEHUBAHUIO TPEATIONAraeT HCIOIB30BAaHHE BO B3aMMOCBSI3U
€ro pa3HooOpa3HbIX BUJOB U (HOPM.

K Bugam BHYTPHUIIKOJBHOTO OIICHWBAaHUS TPEAMETHBIX PE3yIbTaTOB OCBOCHUS
00pa3oBaTeNbHBIX IPOrPaMM, Pa3BEPTHIBAEMBIX I10 NEPHOAaM 00yUEeHHUs, OTHOCATCS:

— CTapTOBAas JAMArHOCTHKA, HAIIPABIICHHAs HAa OIIEHKY OOIIEeH TOTOBHOCTH OOYYaIOIINXCS
K 00y4eHMIO Ha JaHHOM YpPOBHE 00pa30oBaHMUs;

— TeKyIllee OIIEHMBAHUE, OTPaXKAIoIee HHANBUAYAIbHOE MTPOABIKEHIE 00yJaromerocs B
OCBOCHHMHU IIPOTPaMMBbI Y4€OHOTO MpEeIMETa;
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— TeMaTHYecKOoe OIICHHBAaHHE, HANpaBJICHHOE Ha BBIABICHUE U OIEHKY JOCTH)KCHUS
00pa30oBaTeNbHBIX PE3YJIbTATOB, CBA3AHHBIX C M3YUYEHHEM OTICIBHBIX T€M 00pa3oBaTeIbHOMN
IPOrPaMMBl;

— MPOMEXYTOYHOE OLEHUBAHUE TI0 UTOr'aM U3yUEHHsI KPYIHBIX OJIOKOB 00pa30BaTeIbHON
MPOrpaMMbl, BKITIOUYAIOIIEH HECKOJIBKO TeM WU (popMHpOBaHHE KOMIUIEKCHOIO OJI0Ka y4eOHBIX
neiictBuii (pabota ¢ nHboOpMaIel, ayIupoBaHue U JIp.);

— WTOrOBOE OILIGHWBAaHUE pE3YyJIbTAaTOB OCBOCHUS O0Opa30BaTEIbHON MpOrpamMmbl 3a
y4€eOHBIN IO,

dopmamMul IPeabABICHHUS 00yYaIOUIMMUCS CBOMX NOCTHXKEHUI CIIy)KaT YCTHBIE OTBETHI,
MUChMEHHBIC Pa0OTHI (CAMOCTOSTETFHBIC U KOHTPOJIbHBIE pa0OTHI, TECTUPOBAHUE U JApyrue). B
CUCTEMY BHYTPHUIIKOJIBHOTO OLIEHUBAHUS BXOJIUT TaKKe OIL[EHKA JTa00PAaTOPHBIX U MPAKTHUUECKUX
paboT, MPOEKTOB, TBOPUECKUX PAOOT 00yUaArOUTUXCS.

Cucrema OLEHKH TJIAHUPYEMBIX PEe3yJIbTaTOB CKIIAJBIBACTCA U3 IBYX CBS3aHHBIX JIPYT C
JPYroM COCTaBIISIIOUIMX: OIIGHKH Tpouecca (OPMHUPOBAHUS IUIAHUPYEMBIX DPE3YJIbTaTOB,
peanu3yeMbix B (opMe TEeKyllero M TEeMaTH4YEeCKOro OILICHWBAHUS, M OICHKH pe3ylbTaTa
(dbopMHpOBaHUS TUIAHUPYEMBIX PE3yJIbTATOB, pealin3yeMoil B (popMe UTOrOBOTO KOHTPOJIS.

OnHako OCHOBHBIE TMPUHIUIBI OLEHOYHOM JIEATENbHOCTH E€AMHBI 1S BCEX
COCTABIISAIOIIHX, 3TO:

- JIOCTOBEPHOCTH OIIEHKH, YTO BKJIIOYaeT B ce0si 00OCHOBAHHOCTH, J10Ka3aTeIbHOCTh
pe3ynabTara OLEHUBAHHSA, €r0 COOTBETCTBHE pPEAJTbHOCTH; TOCTH)KEHHE OSTOTO MPHHIUIA
o0ecrnieunBaeTcs MpPexk/ie BCEr0 HHCTPYMEHTAPUEM U MPOLIETYyPOil IPOBEPKHU, B OCHOBE KOTOPBIX
JISKUT OPUEHTAIVS HA TUTAHUPYEMBIE PE3YIIbTATHI;

- OOBEKTHBHOCTh OIIEHKH, YTO BBIPOKAETCS B HE3ABUCUMOCTU OILIGHWBAHUSA OT
00CTOSITENTLCTB, OT CIHy4aWHBIX (DAaKTOPOB, B OTCYTCTBHHM TPEAB3ATOTO OTHOIICHHUS K
oOyJarotemycsi; JOCTH)KEHHE STOr0 MPUHIUIA BO3MOXKHO TONBKO MPH HAIWYUH HOPM U
KPUTEPHEB OIICHKH, TO €CTh MPU pealn3alliil KPUTEPHATEHOTO TTOIX0/1a;

- UH()OPMATUBHOCTH OLIEHKH, YTO TOJpa3yMeBaeT MOJIHOTY M TJIYOMHY MPOBEPKHU
OBJIQJICHUS TUIAHUPYEMBIMH DPE3YJIbTaTaMH, COJCPKATEIbHOCTh WH(POpPMAIMU, TOITy4aeMOd B
pe3ynbTaTe MPOBEACHHOM MPOLEayphl, TPOBEPKU HA PA3IMUYHBIX YPOBHSIX; HOCTHKEHHE ITOTO
NPUHIUITA 00ECTIeYNBAETCsl, B YaCTHOCTH, pealln3allieil ypOBHEBOTO IOIX0/1a K OIEHUBAHUIO.

HTOroBblii KOHTPOJIb

TpaauIIMOHHO UTOTOBBIM KOHTPOJb IO MaTeMaTHKE MPOBOAUTCSA B (hOopMe KOHTPOIHHON
paboThI WK TECTa, COCTOSIINX U3 HECKOIBKUX 3a/IaHUi Pa3IMYHON CIOKHOCTH.

OneHuBaHue pe3ynbTaTa UTOTOBOW KOHTPOJBHOM pPAabOTHI WM TECTa PEKOMEHAYETCS
BBICTPAMBaTh B COOTBETCTBUM CO CIEAYIOIIMMH MPUBEACHHBIMU HUXKE KPUTEPUSMH, KOTOPHIE
OTIPEAEIAIOT YPOBHU JOCTHXKEHUS TUTAHUPYEMBIX PE3YJIbTaTOB.

- Ecnu oOyuaromuiicss AeMCTBYeT CaMOCTOSITENIEHO B MPOCTBIX YUYEOHBIX CHTYAIHSX,
JEMOHCTPHUPYS OCBOCHHE YYEOHBIX JCHCTBHH C OMOPHOM CHCTEMOM 3HAaHWW B paMKax
CTaHJApPTHBIX 3aJa4, TO €ro MareMaTH4ecKas I[OATOTOBKA OTBeYaeT o00s3aTenbHOMY
(YAOBIETBOPUTENBHOMY) YPOBHIO TOCTHKEHHS IUIAHUPYEMBIX pPE3yJbTaTOB M MOXKET OBITh
olleHeHa OTMeTKoU «3». OBnaneHue o0sA3aTeTbHBIM YPOBHEM SIBISIETCS JOCTATOYHBIM JIISI
MIPOJIOJKEHHS OO yUEHUS.

- Ecmu oOywarommiicss AEWCTBYeT CaMOCTOSITENIbBHO B THUIOBBIX U B HECIOKHBIX
W3MEHEHHBIX CUTyalUsX, TO €r0 MaTeMaTHYecKasi MOArOTOBKA OTBEYAET MOBBIIIEHHOMY YPOBHIO
JOCTHIKEHUS TUIAHUPYEMBIX PE3YJIbTaTOB U MOXKET ObITh OIICHEHA OTMETKOU «4.

- Ecnu oOydaromuiicss AEMCTBYET CaMOCTOSITEIBHO B CIIOKHBIX yYEOHBIX CHUTYaIHSX,
MPUMEHSIET 3HAHUS B HE3HAKOMBIX, HECTAHIAPTHBIX CUTYAIUAX, OTPAKAIOIINX KaK y4eOHbIE, TaK
¥ BHEy4YeOHBIC 3a/1a4i Ha MPeoOpa30oBaHUE WM CO3/IaHHE HOBOTO CITOC00a pelieHus mpoOIeMBbl,
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TO €ro MareMaTH4ecKasi OJrOTOBKAa OTBEYAET BBICOKOMY YPOBHIO JOCTH)KEHUSI IUIAHUPYEMBIX
PE3yAbTATOB U MOXKET OBITh OLIEHEHAa OTMETKON «5».

Urob6sl ocymiecTBUTh IudPepeHIIIpOBaHHOE OlLIEHWBAHKUE, B MPOLEAYpPYy HTOrOBOIO
KOHTPOJISI JIOJDKHBI  OBITh  BKIIFOUEHBI 3a/JIaHUS, COOTBETCTBYIOIIHE KaXJIOMY YPOBHIO
MaTematuyeckoil moarotoBku. OOpamaeM oco0oe BHUMAaHHE HA BaXKHOCTb MPOBEPKHU
JOCTHIKEHUS YPOBHSI 0053aTeIbHON MaTeMaTHIEeCKON MOJATOTOBKH KaK CaMOCTOSTEIILHOM 3a1auun
onleHuBaHus. JIOCTMDKEHHWE WM HEIOCTHXKEHUE YpPOBHS 0053aTelbHOW MOJATOTOBKHM — 3TO
KIfoueBass MHGOpMAIUs, XapakTepusyromas KadecTBO  MaTeMAaTHYECKOH  MOATOTOBKHU
00yyJaromerocs.

OrmpezienieHne YpOBHS IOCTUKEHUS TIIAHUPYEMBIX PE3YJIbTaTOB MOXKET OCYIIECTBISTHCA
Ha OCHOBE MPOIIEHTA OT YKCJIA BHIMOJIHEHHBIX BEPHO 3a/IaHUH CIIEAYIOIUM 00pa3oM:

- oOydarmuiicss He AOCTUT 00s3aTEIBLHOTO YPOBHS MOJTOTOBKH, U €MY BBICTaBISETCS
OTMETKa «2», €CJIM OH BBINOJIHUI MeHee 65% 3amaHuil 0043aTeNbHOTO YPOBHS MOJITOTOBKH,
BKIIFOUCHHBIX B KOHTPOJILHYIO paOOTy HITU TECT;

- 00yYaromuiicst TOCTUT 005A3aTEILHOTO YPOBHS MOATOTOBKH, EMY BBICTABIISIETCS OTMETKA
He HMIXKE «3», €ClIM OH BBINOJIHWI HE MeHee 65% 3amanuii 00A3aTeIbHOT0 YPOBHS MOATOTOBKH,
BKJIFOUEHHBIX B UTOTOBYIO paboTy;

- OOy4YarIMICs AOCTUT TOBBIIMICHHOTO YPOBHS, €My BBICTABIISICTCS OTMETKAa HE HIKE
«4y, eclli OH BBITIOJHUJ HE MeHee 65% 0011ero yncia 3aJlaHuii U”TOrOBOM pabOTHI;

- OOy4YaroIIMICS JOCTUT BBICOKOTO YpPOBHS, €MY BBICTaBJISIETCS OTMETKA «5», €CIU OH
BBITIOJIHWII HE MeHee 85% 3amanuii UTOroBOH pabOTHI.

Hanpumep, koHTponbHas pabota cogepxut 10 3amanuii, u3 HAX 7 3aJaHUH OTHOCATCS K
00s13aTeNbHOMY YPOBHIO, 2 3a/laHdsl K TIOBBIIIEHHOMY YpPOBHIO M | 3aJaHUE K BBICOKOMY
ypoBHIO. Ecnu oOydaromuiicss BBITIOJHUT BEPHO S5 3aJaHHUil 005S3aTEbHOTO YpPOBHS, TO €My
BBICTABIIIETCS OTMETKa «3», eclii OOyd4arouiuiicss BBHINOTHHII BEpHO Bce 7 3aJlaHui
00s13aTEILHOTO YPOBHS, TO €My BBICTABIISIETCS OTMETKA «4», €CIIU K€ 00y4YaroIUiCs BBITTOJHII
BEpPHO 9 3a/1aHUI1, TO €My BBICTABIISIETCS OTMETKA «S).

Ecnm B Tecte mpenycMOTpeHO HadyKMCIIeHHE 0ajUIOB 3a BBHIIOJIHEHHUE 3aJaHUM, HalpUMep,
ot 0 1o 2 6anioB, TO MPOLEHTHI BHIUUCISIOTCS aHAIOTMYHBIM 00pa3oM, HO OT oOIiero 6asmia.
Hampumep, MakcumanbHbIil 0ai 3a TeCT paBeH 26, B TOM 4HMcie, 3a 3aJaHusl 00s13aTEIIbHOTO
YPOBHSI TIOJATOTOBKM MOXXHO MakKCHMajibHO HaOpaTh 18 OamioB, 3a 3alaHus TOBBIIIEHHBIX
ypoBHEH — 8 OaymoB. OOy4JarOMIMIICS MOTYIUT OTMETKY «2», eciu Ha0epeT MeHee 12 Gamios,
OTMETKY «3», ecii HabepeT ot 12 1o 16 6amnos, oTMeTKy «4», ecnu HabepeT ot 17 o 21 6ama,
U OTMETKY «5», eciii HabepeT He MeHee 22 0aJlioB.

JIsl OLIEHKM TE€MAaTUYEeCKHX IJIAHUPYEMBIX pe3yJIbTaTOB [0 MaTEMAaTHUKE TPaJULMOHHO
WCIIOJIB30BaHUE KOHTPOIBHBIX pador. Ha mpoBemenue paboThl oTBOAMTCS | ypoK, B Hee
BKIItOUatoT oT 5 10 10—12 mnm Gornee 3aaHuii B 3aBUCHMOCTH OT TOAa 00Y4YEeHHUS.

Tekyluee oueHuUBaHuE

B ocHOBe olleHMBaHUs JieXxaT CIENYIOIINe OOIINe KPUTEPUU, OCHOBAHHBIE HA CTETCHU
CaMOCTOSITEIbBHOCTH 00YYaIOMEerocs U CI0KHOCTU CUTYaIUH.

OO0yuJaroreMycst MOXKET ObITh BBICTABJICHA:

- OTMETKa «5», €ClIi OH JCHCTBYET CaMOCTOATEIHHO B CIIOKHBIX Y4YEOHBIX WA BO
BHEYUEOHBIX CHTYAIIHIX;

- OTMETKa «4», €CIM OH JCHCTBYET CaMOCTOSITEIIHHO B ITUPOKOM CIIEKTPE THUIIOBBIX, B
KOMIUIEKCHBIX M B U3MEHEHHBIX YUEOHBIX CUTYAIIHSIX;

- OTMETKa «3», €ClIi OH JEHCTBYET CaMOCTOATEIHLHO B IMPOCTHIX THIOBBIX YUE€OHBIX
CUTYaIUsX.
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OOyyaromeMycsi, KOTOPBIH JEMOHCTPHPYET OTACIbHBIC IPOCTEHIINE JCUCTBUS WIN
BBITIOJHSET OTH JCWCTBHS C ONOPOM HA IMOMOIIb, HE MOXET OBITh BBICTABJICHA JIaXe
MUHUMAaJIbHAS TOJIOKUTEIIbHAs OTMETKA, €ro IMOATOTOBKAa MOXKET OBITh CKOPPEKTHpPOBaHA Ha
OCHOBE JIOTIOJIHUTEIHHON pa0OTHI 1O BBISIBJICHUIO MMPOOETIOB U TUITHYHBIX OIITUOOK.
OOyyaroniemMycsi, KOTOPBIM HCIBITHIBACT 3HAYMTEIbHBIC TPYJHOCTH JaKE B IPOCTCHINNX
CiIyJasix, TpeOyeTcs crienraibHas WHAUBHUIyallbHAS KOPPEKIIMOHHAs paboTa.

PexoMenganuu mo YnopsaaoumBaHUIO OIICHOYHBLIX MPOUHEAYP

B menmsx ymopsgouuMBaHHMS CHUCTEMBI OLIGHOYHBIX IPOLEAYpP, IPOBOAMMBIX B
obmeobpazoBaTenbHOM opranu3aiuu (nanee - O0), peKOMeHTyeTCs:

a) MPOBOJUTH OLEHOYHBIE HPOLEAYPHI MO KaXKIOMY Y4eOHOMY HpEeIMETy B OJHOMI
napauenu kKiaccoB He dame | pasa B 2,5 Henmenu. Ilpum 3tom 00beM yueOHOTO BpeMEHH,
3aTpauvBaeMOro Ha MPOBEJCHHE OLEHOYHBIX MPOLEayp, He AOKEH npeBslmaTh 10% ot Beero
o0beMa yyeOHOro BpeMEHM, OTBOJAMMOrO Ha M3y4YeHHE JAAHHOIO yuyeOHOro mpenMeTa B JaHHOH
napajulesy B TEKYLIEM Y4EOHOM roay;

0) He MNPOBOAWUTH OLIEHOYHBIE IPOLEAYPHl Ha IEPBOM M IOCIEAHEM YypoKax, 3a
UCKJIIOYEHHEM Y4eOHBIX MpPEIMETOB, 10 KOTOPHIM MPOBOJIUTCS HEe Oosee 1 ypoka B Henedto,
HIPUYEM ITOT YPOK SIBJISETCS MEPBBIM HJIM MOCJIEAHUM B PACIIMCAHUY;

B) HE TPOBOAWTH IS OOYYAIOIMXCSA OJHOrO Kiacca Oojee OJHOW OLEHOYHOMH
IpOLEIyphl B I€HB;

I') HCKJIFOYUTh CUTYaI[MH 3aMEIIEHUs [TOJIHOLEHHOI0 yueOHOro Mpoliecca B COOTBETCTBUU
¢ o0pa3zoBaTeabHOM NPOTrpaMMON MHOTOKPAaTHBIM BBIIIOJHEHUEM OJHOTUIHBIX 3aJaHUN
KOHKpPETHOH OLIEHOYHOM NpoLeAypbl, MPOBEIEHUS 'TpeABApUTENbHBIX" KOHTPOJBHBIX WIIU
IPOBEPOUYHBIX pabOT HEMOCPEACTBEHHO Nepes IUIAHUPYeMOMl JaToi NMpOBEAECHUs OLEHOYHOMH
IPOIIETYPHI;

1) TIpY MPOBEJICHUH OILIEHOYHOM MpOLEAYypbl YUUTHIBATh HEOOXOIMMOCTh pealnu3alui B
paMKax y4yeOHOTO IMpoIlecca TaKhX TAroB, Kak MpoBepKa padoT oOydaronmxcs, GopMHUpOBaHHE
MaccHBa pe3yJbTaTOB OLIEHOYHOW MPOLEAYphl, aHAIU3 PE3YJIbTaTOB YUHUTENIEM, pa300p OmHNOOK,
JIOTIYIIEHHBIX OOYYarOUIMMUCS MpPHU BBINOJIHEHUHU padOThl, OTpabOTKa BBISBICHHBIX IMPOOJIEM,
pU HEOOXOIMMOCTH - TIOBTOPEHHE U 3aKpeIJIeHne MaTepuana.

Paszpnen 6. YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI
JJISA YYHEHUKA

1. Anrebpa u Hauyana marematudeckoro aHammza. 10-11 kmaccel: Yueb. [locobue
s obmeoOpas3oBatenbHblx opranuzauuii / A.H. Kommoropos, A.M. A6pamoB — M.:
IIpocsemenue, 2021.

2. Anrebpa ¥ Havaja MaTeMaTH4eCKOTo aHaiu3a. J{MJaKkTHYecKue Marepuaibl K
yuebHuky I1I.A. Anumosa u apyrux, 11 knacc — M.: [Ipocsemenue, 2021.

3. MaremaTuka: anreOpa ¥ Hayaja MaTeMaTHYECKOrO aHAJIN3a, TeoMeTpHs. Anredpa
W Hayasia MareMaruueckoro anammsa. 10-11 kmaccel. ba3oBwlii u yrayOn€HHBIE YpPOBHHU:
yueOHuk/ lII.A. Anmumos, FO.M. Konsrun, M.B. TkauéBa — Mocksa: [IpocBemienue, 2023.

4, PasHOypoBHEBBIC 3aaHUS JJII TEMAaTHYCCKHUX W MTOTOBBIX KOHTPOJIBHBIX PaboT
no anrebpe. 10-11 kmaccsr. / JI.S. @equenko. — /1., 2004.
5. COopHUK 3aaHUH TSl TEeMAaTHYECKUX W UTOTOBBIX aTTecTaruii mo anreope. 10-11

kimacc / JI.5l.@equenko. — 1., 2009.
6. Marepuanst EI'D u THA  http://www.fipi.ru/
7. OTKpBITHIN OaHK 33JaHUI 0 MAaTEeMaTHUKE http://mathege.ru


http://mathege.ru/
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8. Odurmanpusiii cait EI'D http://www.ege.edu.ru/
9. @DenepanbHbIi MOPTaAN, OTPOMHOE KOJMYECTBO MaTepHalia, B TOM YUCIIE OHJIAiH-
tecthl EI'D u 'MA no Bcem npeameram http://www.edu.ru/index.php
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