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MOSCHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa 1 Hayajia MaTeMaTHYECKOTo
aHanmu3a» 0a3o0BOro ypoBHA ais oOyuarommxcs 11 kimaccoB paspaboraHa Ha
ocHoBe (deznepallbHOTO  IOCYIApPCTBEHHOIO0  00pa3oBaTENbHOIO  CTaHIapTa
cpenHero o6mero oopazoBaHusi, C y4€TOM COBPEMEHHBIX MHPOBBIX TPEeOOBaHMIA,
NPEIbIBISEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U TPAJAULUN POCCUHCKOTO
oOpaszoBanus. Peanmszanus mporpammbsl oOecrieYrBaeT OBJIAJACHUE KITIOUEBBIMU
KOMITETEHIIMSIMH, COCTaBJISIFOIIIMMHU OCHOBY JUISI CAMOPA3BUTHS M HETPEPHIBHOTO
00pa3oBaHMsl, LIETOCTHOCTh OOLIEKYIbTYPHOI'O, INYHOCTHOTO U IT03HABATENHLHOIO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajga MaTeMaTHYECKOTO aHAN3a» SBJSETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI, (OPMHUPYET JOTUUECKOE U
a0CTpaKTHOE MBINUICHWE YyYalluxcs Ha YPOBHE, HEOOXOAMMOM JIJII OCBOCHHS
KypcoB HWH(GOPMATHKH, OOIIECTBO3ZHAHUS, HWCTOPWUH, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca Y4Yalluecs OBJAJIeBAIOT YHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOU
HAyKH, KOTOopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTUUYECKOH opme.

Kypc anrebpsl u Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCTIENIHOTO OBJAJCHHUS 3aKOHAMU (U3WKH, XUMHUH, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TCHIICHIINA JSKOHOMUKH W OOIIECTBEHHOW JKM3HU, TI03BOJISCT
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIh30BaTh WX B MOBCEIHEBHOW XU3HHU. B TOoXke Bpems oBlajeHue
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMHU
pa3BUBAaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJh30BaTh 0000IIEHNE U KOHKPETH3aIlMI0, adCTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl M Havall MATEMaTHYECKOTO aHajdu3a B CTaplield IIKOJe ydaliuecs
MOJIYYatOT HOBBIM ONBIT PpEIIEHUS TMPUKIATHBIX 3aJ1ad, CaMOCTOSATEIHLHOTO
MOCTPOCHUS MaTEMaTUYECKUX MOJENICH PEaIbHBIX CHUTYaIlluii W WHTEpPIpETaIlun
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEpPHOCTE B TMpUpPOJIE, HAyKe U B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOPaMH.

Kypc obnmamaeT 3HAYMTEIBHBIM BOCHUTATCIBHBIM TOTCHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIOIIUN (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,
TpeOyrolen CaMOCTOSATEILHOCTH, aKKypaTHOCTH, MPOIOJKATETLHOM
KOHIICHTPAIIM¥ BHUMAaHHS ¥ OTBETCTBEHHOCTH 3a IMOJTyYEHHBIN pe3ysIbTarT.



B ocHoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYeCKOIo
aHaJIn3a JICKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOIO aHAIN3a» BKIIIOYAET
CIEAYIOIIME COAECPKATEIBHO-METOIUYECKME JUMHUM: «HUucna W BBIYKCICHUS,
«Dyakiun  u - rpadukmy, «YpaBHEHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4ecKoro aHainusa», «MHo)kecTBa H JOorMKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIMUECKUE JIMHUM HW3Y4aroTCsd Ha NPOTSHKEHHHM [JBYX JIET
oOy4deHusl B CTapIlIeil IIKOJie, €CTECTBEHHO JOMOJHSS APYT APyra W MOCTEIEHHO
HAChIAsCh HOBBIMM TE€MaMHU W pasfaenaMu. JlaHHBIA Kypc  SBISIETCS
UHTErPAaTUBHBIM, TOCKOJBbKY OOBEOUHSET B ce0e COJAEpKaHHE HECKOJIbKHX
MaTEeMaTUYECKUX TUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUECKUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak yuwamuecs OBIaJeBalOT BCE Oolee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeETCsS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyallud, NpPHUMEHATb 3HAHUS, IMOJyYeHHble B Kypce «Anredpa M Hayana
MaTEMaTHUECKOTrO aHaIN3ay, JUIsl PEIIEHUS] CaMOCTOATEIbHO C(HOPMYIMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIbTAT.

CopnepkaTenpbHO-METOANYECKAs TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOHM IkoJyie. B crapmiell mkosne ocoboe BHUMaHHME YAENAETCA
(OpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BAHUE PA3IMYHBIX (OPM 3amucu JIEWCTBUTENIBHOIO YHCIA, YMEHUE
pPAllOHAJIBHO BBINOJHATh JEHUCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATH
pesynbrar. OOyuyaromuecss MTOJYYarOT HABBIKM TNPUONMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIIAaMH, 3alMCaHHBIMU B CTaHIApTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANN3YETCS HA MPOTSIKEHHH BCETO
oOydeHHs] B CTaplied IIKOJIe, TMOCKOJbKY B KaXJOM pas3fene MporpaMMel
IPEeIyCMOTPEHO pEIICeHHE COOTBETCTBYIOLIMX 3ajad. OOydaromuecs OBIIAJEBAIOT
pa3IUYHBIMM METOJAMU PELIEHUS UENbIX, PAlHOHAIBHBIX, WPPALHOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucTeM. [loirydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKUMHA C TOMOILBIO MPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaxXOoXKJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkiuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMmupoBaHHEe YMEHUU
BBINIOJIHATh Pacy€Thl Mo ¢GopmyrnaMm, MpeoOpa3oBaHUsl UENbIX, PalUOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKECHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps m3ydeHuio anredOpandeckoro
Marepuaja  IPOUCXOAWT  JaJbHEWIIEEe  pPa3BUTHUE  AITOPUTMHYECKOIO U



a0CTPaKkTHOTO MBILUICHUS Y4Yalluxcsl, (OPMUPYIOTCS HABBIKM JE€IyKTHUBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (opMamMu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d()QPEKTUBHBIE WHCTPYMEHTBI JJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOMYeCKass JHHUSA «DYHKIMM U TpapuKu» TECHO
NEPEIIETACTCs C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T
IIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepuaa. N3yuenne CTEIIEHHOMU,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpaduKoB, UCHOIb30BAaHUE (DYHKUMU JUIsl pElICHUs 3a4ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEaIbHOM KU3HU TECHO CBA3AHO KAaK C MAaTEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh IOJIY4YEHHbIE (DPYHKIHMH, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeIbHON JTMHUM HalleJIeH Ha Pa3BUTUE YMEHUM
U HaBBIKOB, IIO3BOJIAIOIIMX BBIPAXKaTb 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi u cioBecHO. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas JuHAA «Hadana MareMaTnyeckoro aHaliu3ay IO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3a1ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIINE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEeHHsl IpoueccoB. JlaHHas coaep:karenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOXKHOCTH IOCTPOEHUS MATEMATHUYECKUX MOJENIEH pPEAIbHBIX CUTyaluu,
HaxO0JICHUS HAWIYYIIETO PEHIEHWsS B IPUKIAIHBIX, B TOM YHUCIE COLHAJIBHO-
HDKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHaJIN3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOITMUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKe U HucKkyccrBe. OOywarommecss y3HAIOT O
BBIJJAIOIIMXCS PE3yJIbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MaTEMATHKU KAk
HAyKH, U UX aBTOpax.

CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIEHA  JJEMEHTAM  TEOPUM  MHOXKECTB.  [€OpETHKO-MHOKECTBEHHBIE
MPEACTABIICHNS MPOHU3BIBAIOT BECHh KypC WIKOJIBHOM MAaTEMATUKU W MPEIJIararoT
HanOoJiee YHUBEPCAIbHbBIN S3bIK, OOBEAUHSIONMN BCE pa3/eibl MATEMATUKU U €€
IIPUJIOKEHUM, OHU CBSI3BIBAIOT Pa3HblE MATEMATHUYECKHUE NUCLUIUIMHBI B €IMHOE



nenoe. [loaToMy BakHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaThb TEOPETHKO-
MHOKECTBEHHBIM f3bIK COBPEMEHHOM MAaTeMAaTUKHM M HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHalN3a» MPUCYTCTBYIOT
TAK)K€ OCHOBbl MAaTE€MaTHYECKOIO0 MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOECHUSI MOJIEJIEN PEAJIbHBIX CUTYAallUi, HCCIIET0BAaHUS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
WHTEPHPETALNUN TOJYYECHHBIX PE3yJbTaToOB. Takue 3aJaHusl BIUIETEHBI B Ka)KIbIA
U3 Pa3JeNioB IIPOrPaMMBI, IIOCKOJIBKY BECh MAaT€pHall Kypca IUPOKO UCIOJIb3YETCS
JUISl peleHUs] PUKIAAHBIX 3a1ad. [Ipu penieHnn peaqbHbIX MPAaKTHYECKUX 3a4ad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAWUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOJNb30BaTh AHAJIOTHIO, 0000LATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHu3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Anredpa v Hagaia
MaTE€MaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha H3yueHHE Kypca aiareOpbl M Hadajdl MaTeMaTH4YeCKOIro
aHanu3a Ha 0a30BOM ypOBHE OTBOJAMTCS 3 yaca B Henento B 11 kiacce, Bcero —
102 ygaca.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeObHOrO mpenmera «Marematuka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOMINX JIUYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTrpamMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

['parxtaHCKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUAIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C UX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHHNM, pACCYXICHU;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNU U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe BoCcIUTaHUE:



TOTOBHOCTBIO K TPYIY, OCO3HAaHHEM IICHHOCTH TPYAOIIOOWs; WHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANIBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OO0pa3oBaHUI0 U
caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MMOHHMAaHHEM BIIMSHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX MpoOjeMm;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
00JaCTH  OKpY’)KAroIel Cpeanl, IUTAaHUPOBAHMS IIOCTYIIKOB W OICHKH WX
BO3MOYKHBIX TTOCJICICTBHM VTSI OKPYKAIOMIEH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ACSITCIBHOCTH, JTaloB ¢
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEMaTUYECKOM KyJIbTYpOH KaK CpeICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATEIbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yHOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NMO3HABATEJLHBIMH  JICUCTBUSIMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEUCTBUSMH, YHUBEPCATHHBIMH PETYISITUBHBIMU JCHCTBUSMH.

1)  VYHuBepcaibHble  NO3HABATeJIbHbIE  JCHCTBUS,  00ECICUMBAIOT
dbopmupoBaHue 0a30BbIX KOTHUTHMBHBIX IMPOIECCOB oOOydaromuxcs (OCBOCHHUE
METO/JIOB  TIO3HAHUSA  OKPYXKAIOIIEr0  MHpa; MNPUMEHEHHE  JIOTUYECKHUX,
MCCJIEIOBATENLCKUX OTIEpaIlHii, yMEHUHN paboTaTh ¢ HHPOPMAIIHEH ).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CY>KJCHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTUBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHHSIX;
npemjlaraTb  KpUTEpUM U BBIABICHMS ~ 3aKOHOMEPHOCTEM M
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
VWHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMBbIE U OT IPOTUBHOIO), BHICTPAWBATh APTyMEHTALIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh CIoco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BapUAaHTOB pELIeHMs, BBIOMpaTh HauOosiee MNOAXOASIUMNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

bazoBbie HCCICAOBATCIBCKHUC I[CfICTBHiI:

UCITIOJIB30BaTh BOMPOCHI KaK MCCIEIOBATENbCKUA MHCTPYMEHT MO3HAHMS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUUE, HpoOIemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UINIO, MHEHHUE;

IIPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 0O0OIIEHUS U BBIBOJBI IO Pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

PaGota ¢ undopmariueii:

BBISIBIIATH J1e(PUIMTHI UHPOpPMALUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BONPOC U AJIA PELICHUS 3a]a4H;

BbIOMpaTh ~ MHGOpPMALMIO U3  MCTOYHMKOB  PA3JIMYHBIX  THIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpHUpPOBaTh UH(POpMAIKIO, MPEACTABIATH €€ B pa3IMuHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;



e OILICHUBATH Ha/1EKHOCTD UH(pOpMaIIH o CaMOCTOSITENIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2) VYHuUBepcadbHbIC KOMMYHHKATHBHBIE JICHCTBUS, 00CCIICYMBAIOT

c(OPMUPOBAHHOCTH COITMAIBHBIX HABBIKOB 00YYaIOITIXCS.

OO1uenue:

e BOCHPUHUMATh M (OPMYJIHUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, IPaMOTHO BbIpaXkaTh CBOIO
TOUYKY 3pEHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN pe3yJIbTaT;

e B X0JI¢ 00CYXXKJIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEH, HAIIEJICHHbIE HA ITIOUCK
pELICHUSA; COMOCTAaBISATh CBOM CYXKIEHUS C CYXICHUSMHU JpPYTuX
YYaCTHHKOB JHanora, OOHapy»uBaTh pa3jiMuue U CXOJCTBO IMO3HIIMHA; B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

e IPEICTaBIATb  pE3yJNbTaThl  pEHIeHHs  3aJayd,  dSKCIIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHUYECTBO:

e IOHMMATh M  HCHOOJB30BATh  MPEUMYIIECTBA  KOMAHJIHOH U
VHIMBHU1yaJIbHON pabOThI IPU pElICHUH YUeOHbIX 3a/1a4; IPUHUMATh 1IeJIb
COBMECTHOH JESITENBbHOCTH, IJIAHUPOBAThb OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBaTHCA, 00CY X AATh MPOLECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e YYacTBOBATh B IPyNIOBBIX (popmax paboThl (00CYkIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMM 4YJI€HAMH KOMaHJbI;
OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) YHuBepcaibHbIe peryJisiTUBHbIEC NENUCTBUS, 00ecCIeunBarOT
dbopMHpOBaHUE CMBICIIOBBIX YCTAHOBOK W YKM3HEHHBIX HABBIKOB JIMYHOCTH.
Camoopranu3zanus:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATH CIIOCOO pelIeHuUsl ¢
Y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb:

e BJAJACTh HaBBIKAMU TIO3HABATEIBLHOM pEeQIEKCMU KaK OCO3HAHUS
COBEpPIIAEMbIX JIEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BJIAJETh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yabTara pelueHusl MaTEMaTUYECKOM 3a/1auu;



e TMpPEABUAETH TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/1aud, BHOCHUTH KOPPEKTHUBBI B JIEITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUSI WIM HEJIOCTHXKECHUS PE3yJIbTaTOB ACATEILHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «Anredpa M Hadaima MaTEeMaTHUECKOTO aHAIIA3a)
Ha YPOBHE CpPEIHEro OO0IIero oOpa3oBaHUS JOJDKHO 00ECIeUHMBATh JOCTHKEHUE
CIICAYIOIINX TPEMETHBIX 00pa30BaTEIbHBIX PE3YIIBTATOB:

11 KVIACC

Yucaa v BBIYMCICHUA

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, II€J0€ YHUCIO; HCIOJIb30BAThH
IIPU3HAKK JEJIMMOCTH LENBIX YUCEI, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOKUTEIN
JUISL PEIICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(p™M UuCIa, IECATUYHBIE U HATypajbHbIC
JorapupMsl.

YpaBHeHHS U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAXKECHMIA;
ONIEPUPOBATH TOHATUSIMH: IOKA3ATEIBbHOE YPaBHEHHWE W HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIbI ITOKA3aTENbHBIX YPABHCHUN U HEPABEHCTB.

BreinmonHath mnpeoOpa3oBaHus BBIPAKECHUM, COJAEpKAIUX Jorapudmel;
OTIEpPUPOBATH MOHATUSIMU: JIOTApUPMUUECKOE YpaBHEHHUE U HEPABEHCTBO; pellaTh
OCHOBHBIE THIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxoaute pemeHust npoCTENIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUAMH: CUCTEMA JIMHEHMHBIX YpaBHEHUU U €€ PEIICHUE;
MCIMOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUH JJIS1 PELIICHUS MTPAKTUYECKUX 3a7a4.

HaxoauTh pemieHns npoCTEUIMX CUCTEM M COBOKYITHOCTEM pAallMOHATBbHBIX
YPaBHEHUM U HEPABEHCTB.

MonenupoBaTh peallbHbIE CHUTyallMl Ha S3bIKE alreOpbl, COCTABISATH
BBIDAKCHUS, YPAaBHEHHMs, HEPABEHCTBA W CHUCTEMbI [0 YCIOBHUIO 33/a4H,
MCCJIEI0BATh MOCTPOECHHBIE MOJIETH C UCIOJIB30BAHUEM ariapara aareopsl.

DyHKIUHN U TPAPUKHU

OnepupoBaTh TOHATUAMH: TepUOANYEcKas  (QYHKIMS, TMPOMEXKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKHM JKCTpemMyma (yHKIMU, HauOosbllee U



HauMEHbIlIEe 3HA4YCHHUS (QYHKIUU HaA TMPOMEXKYTKE; HCIONb30BaTh HUX JIA
UCCIIE0BaHMs PYHKINHU, 3aJaHHOU IpauKoOM.

OmnepupoBarh MOHATHAMM: TpapUKU NOKA3aTENbHOM, JIOTapUPMUUECKOW U
TPUTOHOMETPUUYECKUX (DYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM IIIOCKOCTU U
WCITOJIB30BAaTh JJI PELICHUS] YPABHEHHI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOMN IUIOCKOCTH IpaUKy JTUHEHHBIX YpaBHEHUI
Y UCIIOJIb30BaTh UX JJISl PELIECHUS] CUCTEMBbI JIMHEHHBIX YPABHEHUH.

Wcnonp3oBaTh Tpaduku (QyHKIUN IS HWCCICIOBAHUS IPOIECCOB M
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hauaja maTeMaTH4yecKoro aHajimu3a

OmneprpoBaTh MOHATUSAMU: HENpepbIBHAs (YHKIUS; MPOU3BOJHAS (DYHKIUY;
UCIIOJIb30BaTh F€OMETPUUYECKUN U (PU3NUECKUIA CMBICI IPOU3BOIHOM 7Sl peLICHUs
3ajad.

HaxoanTs mpon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIHIA, BHIYUCIISATH TPOU3BOTHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOJHYIO JIS1 UCCIEN0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI, IPUMEHATh PE3YJIbTaThl UCCIECJOBAHUS K TIOCTPOCHUIO TPaUKOB.

Hcnonb30oBaTh MPOU3BOAHYIO MJII HAXOXKJICHHUS HAWIYYIIEr0 PpELIEHUs B
IPUKIIAJHBIX, B TOM YUCJIE COMATbHO-3KOHOMUYECKHUX, 3aa4ax.

OmnepupoBaTh MOHATUSIMU: MEpPBOOOpa3Hass M  MHTErpaj; IOHUMATH
reOMEeTPUYECKUN U PU3NYECKUI CMBICI UHTErpaa.

Haxonute nepBooOpa3Hbie 3J€MEHTApHBIX (DYHKIMI; BBIYMCISTH MHTErpaj
no ¢popmyne Herotona—JIelOHuna.

PemaTte npukiiagHbeie 3aJaud, B TOM YHUCIE COLIMAIIBHO-dPKOHOMHUYECKOTO MU
($u3NYECKOT0 XapaKTepa, CpeACTBAMU MaTeMaTHYECKOT0 aHaJIu3a.



COJEPKXAHUE YYEBHOI' O KYPCA
11 KIIACC

Yucia ¥ BbIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1e1MMOCTH HEIbIX YHCEIT.

Crenens ¢ panmoHaIbHBIM NTOKa3aTeaeM. CBOICTBA CTECHHU.

Jlorapudm yucna. JleciTuuHbie U HATypajbHbIE JIOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[Tpeobpa3zoBanue BbIpaX)EHHM, COIEPKALIUX JOTapru(MBbI.

[TpeoOpa3oBanue BBIpAKEHUN, COACPXKAIIMX CTENEHH C palMOHAIbHBIM
II0KA3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenpHbIe YPaBHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEHWHBIX YpaBHECHHU. PellleHne NpUKIagHbIX 33/1a4 ¢ TOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYeCKHX 3a7a4 M 3aJad M3 pa3lInyHbIX 00JacTel HayKh M pealbHOU
KU3HU.

DOyHKUMH U TPaPuKn

Oyukrus.  [lepuonuueckne  dyHkuuu. [IpomMexxyTkm  MOHOTOHHOCTH
byukiuu. MakcumyMmbl 1 MUHUMYMBI GyHKIIuU. Haunbonbliiee 1 HauMeHbIIEe
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpuueckue QPyHKIIUN, UX CBONCTBA U TPAPUKHU.

[TokazaTtenbHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpa@ukoB QyHKIIUN ISl pEIICHUs YPaBHEHUW W JIMHEWHBIX
CUCTEM.

Hcnons3oBanue rpadukoB QGyHKIUN Uil KCCIECIOBAHHUS TMPOIECCOB U
3aBHCUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMPHU PEIICHUU 3a7ad U3 APYTUx y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Hauyana MmaTeMaTH4ecKOro aHajaimn3a

HenpepoiBable pyHKIMHU. METOA UHTEPBAJIOB /1JIs1 PEIICHHS] HEPABEHCTB.

[IpousBoanass  pynkuuu. ['eomerpuueckuid ©  (QU3UUECKUH  CMBICTT
MIPOU3BOJHOM.

[IpousBogHbie  d7MEeMEHTApHBIX  (QyHKIUNA.  DOpMyIbl  HAXOXKICHUS
MPOU3BOJAHON CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.



ITpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIETro 3HaueHus1 QyHKIMU Ha
OTpE3KE.

[IpumeHeHre NPOU3BOMHON IS HAXOXKICHUS HAWIYYILEro pEIIeHUS B
NPUKIAJAHBIX 3aJadax, Uil OINpeNesieHHus CKOPOCTH Ipolecca, 3aJaHHOro
dbopmyIion uiu rpapuKoM.

[TepBooOpa3zHas. Tabnuiia nepBooOpa3HbBIX.

Wuterpan, ero reomMeTpuyeckuil W (pu3MUeckuil cmbica. Beruncienue
uHTerpana no gpopmyie Herorona—IJleiiOHuma.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
HanMeHOBAHE KonTpos| [ [pakTinue OcHOBHOE CoJIepKaHUe DJIEKTPOHHBIE
pasjiena (Tembl) KommgectBo HBIC CKHE OCHOBHBIC BHJIBI JCSITEITLHOCTH (uudpoBbIe)
Kypca Jacos paboTsI | paboThI oOy4aromuxcs o0Opa3oBaTeIIbHbBIE
pecypchl
Creness ¢ 12 CTeneHb ¢ paloHaIbHBIM ®opMyTHPOBAThH, 3aNIMCHIBATH B
parroHaIbHBIM nokasareneMm. CBoiicTBa CHMBOJIHYECKOH (popme 1
MMOKa3aTesIeM. creniean. [IpeoOpazoBanue WITIOCTPUPOBATh NPpUMEpPaAMH
[TokaszarenpHas BBIP@KCHUIH, COLCPKALIIX CBOMCTBA CTCIICHH.
(byHKIHS. pALHOHAbHBIC CTCIICHH. IIpuMeHSATH CBOMCTBA CTEIIEHU
[TokazaTenbHbIC [TokaszaresbHble ypaBHeHus u | VA peoOpa3oBaHHMsl BEIPAKCHHUI.
YpaBHEHUS U HEPaBEHCTBA. ®opmyaTUpPOBATH BuGmorexa LOK
HEPABEHCTBA 1 0 TlokasarenbHast pyHKIus, e | Y l/IJ}JIlOCTpl/IPOBaTb rpa;ulmqeclm https://lesson.edu.ru
cBOifCTBa 1 rpaduK CBOICTBA MOKA3aTEIbHON ()YHKIIHH. 02.5/11
PemiaTb OCHOBHBIE THUIIBI
MOKa3aTeIbHBIX YPaBHEHUN U
HEPABCHCTB.
HUcnoan3oBats uudposbie
pecypcebI JIJ1sl TOCTPOCHHUS
rpaduKoB GYHKIMNA U U3yUEHHS UX
CBONCTB
JlorapudmMugecka 12 Jlorapudm uucna. lecsatinunsie | POPMyYIHPOBATH, 3aNUCHIBATH B bubmuorexa [IOK
s pyHKIIHS. ¥ HaTypaJibHble JorapuMel. | CHMBOJIHYECKO# (hopme u https://lesson.edu.ru
Jlorapudpmudecku [IpeoGpa3oBaHue BhIpaKeHUH, | AILIIOCTPHPOBATH NPUMEPAMH /02.5/11
€ ypaBHEHUS U 1 0 COJEPIKAIIUX JTOrapu(PMBI. cBoiicTBa gorapugma.
HEPABEHCTBA Jlorapumuueckue ypaHeHus | BHINOJIHATE IpeoOpasoBaHus
Y HEPABEHCTBA. BBIPAKCHUH, COIEPIKAIITUX
Jlorapudmudeckas QyHKIIUS, aorapudmbel. @opMyJTUPOBATH U



https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11

e€ cBolicTBa U rpaduk

WTIOCTPUPOBATH rpaguyecKu
CBOMCTBa JIorapupMUIecKon
¢bynkuun. PemaTs OCHOBHBIE THITBI
Jorapu(MUUECKUX YpPaBHEHUHN U
HEPABEHCTB.

HUcnoan3oBats uudposbie
pecypchl 1715l TIOCTPOCHUS
rpauKoB QYHKIUI 1 U3yYEHUS UX
CBONCTB.

3HAKOMHTBCS C HCTOPHEH
pPa3BUTHUSI MATEMATUKH

Tpuronomerpuue
ckue QyHKUUU U
X rpauKH.
Tpuronomerpuye
CKH€ HEpPaBEHCTBA

Tpuronomerpuueckue
(GbyHKIMY, UX CBOICTBA U
rpaduxu.

ITpumepsl
TPUTOHOMETPUUECKUX
HEPABEHCTB

OnepupoBaTh NOHATHEM
nepuoandeckast pyHKIHUS.
Ctpouthb, aHAJIM3UPOBATD,
CPaBHHUBATh rpapuKu
TPUTOHOMETPUYECKUX (PYHKIIHIA.
DopMyJIMpPOBATH U
WLTIOCTPUPOBATh rpaguyecKu
CBOIICTBA TPUTOHOMETPUUECKHUX
byHKIU.

Pewmars npocrenmue
TPUTOHOMETPUYECKUE HEPABEHCTBA.
Hcnouab3oBaTh rpapuku 11
pElIeHUs] TPUTOHOMETPUYECKUX
HepaBeHCTB. Mcnosib3oBaTh
nugpoBbie pecypesl 11
nocTpoeHust rpadpukoB GyHKIUN 1
U3Y4EHHMsI UX CBOMCTB

bubanoreka LJOK
https://lesson.edu.ru

/02.5/11

[IponsBoaHas.

24

HenpepbiBHble PyHKIIMH.

OnepupoBaTh NOHSATHSIMU:

bubnunorexa LIOK



https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11

[[pumenenne
[TPOU3BOHOMN

Meton uHTEpBANIOB AJIA
pEILIECHNS HEPAaBEHCTB.
[TpousBonHas GpyHKIMH.
I'eomerprueckuil u
(bu3nuecKkuii CMbICI
MPOU3BOIHOM.

[Tpon3BoHBIE 2TIEMEHTAPHBIX
¢bynxuuit. [IponsBogHas
CYMMBI, IPOU3BE/ICHUS,
4acTHOTO (DYHKIHI.
[IpumMeHeHne TpoOU3BOIHOMN K
UCCIIeZIOBaHUIO (DYHKIUIT Ha

MOHOTOHHOCTBb X OKCTPCMYMBI.

Haxoxxnenne HanOoIbIIETO U
HaMMEHBIIETO 3HAUYCHUS
GbyHKIIUU Ha OTpeE3Ke.
IIpuMeHeHne npon3BOAHOM
JUTSL HAXOKJICHUSI HAaWTYYIlIeTo
pelIeHus B MPUKIAaIHBIX
3ajavax, i OnpeaeIeHHs
CKOpPOCTH TpoI1iecca,
3aJJaHHOTO (POPMYIIOi MK
rpaduxom

HerpepbIBHAS () YHKITHS;
pou3BOIHAS (DYHKITHH.
Hcnosab30BaTh reOMETPUUECKUN U
bu3NYeCKu CMBICT TPOU3BOAHOM
JUTSL pellIeHUs 3a71a4.

HaxoauTh n1pou3BOIHbIC
3JIEeMEHTApPHBIX (DYHKITUH,
BBIYMCJISITh TTPOU3BOHBIE CYMMBI,
MPOU3BEICHUS, YACTHOTO ()YHKIIHM.
Hcnoab30BaTh IPOU3BOIHYIO IS
ucciaeaoBaHus GYHKIIMN Ha
MOHOTOHHOCTb M DKCTPEMYMBI,
NMPUMEHSATH Pe3yJbTaThl
HCCJIeI0OBAHUSA K TTOCTPOCHUIO
rpaduxos. [IpumMeHsATH
MIPOU3BOAHYIO JIJISI HAXOXKJICHUS
HAWJTy4IIero peiieHus B
MPUKIATHBIX, B TOM YHCJIE
COLIMAILHO-9KOHOMUYCCKHX,
3aja4ax. 3HAKOMHUTLCH €
HCTOpPHeH pa3BUTHUS
MaTEMaTUYEeCKOr0 aHaIu3a

https://lesson.edu.ru
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VHTerpan u ero
[TPUMEHEHHUS

[TepBooOpaznas. Tabnuma
nepBOOOPA3HBIX.

WHTerpai, reoMeTpu4eCKui 1
(bU3NIECKHA CMBICTT
uHTerpana. Boruncnenue
WHTETpana 1o popmyie

OnepupoBaTtb NOHATUSIMH:
nepBooOpa3Hasi, UHTETPall.
Haxoauts nepBooOpa3Hbie
AIIEMEHTApPHBIX (PYHKIINML;
BBIYUCJIATH UHTETPAT MO Gopmy.ie
Herorona-JleitOnuna.

bubnunorexa LIOK
https://lesson.edu.ru

/02.5/11
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Herorona-Jlenouumna

3HAKOMUTBCS C HCTOPHUeEiT
Pa3BUTHS MATEMAaTUYECKOTO
aHanM3a

CrcTents: 9 e CHCTeMBvI THHCHHBIX OnepupoBatb NOHATHUAMU: Eggzjlz;e;an]idoﬁu
YPaBHCHUHA YpaBHCHHHU. o o . - - -
CHCTeMa JIMHCHHBIX YPaBHCHUI U €€ /) 5/11

Pemenue npukiaHbx 3azuxaq € | perenne. Mcnob30BaTh cucTeMy
HOMOIHI’IOvCHCTeMH JTHCHHBIX | 1y HeliHBIX ypaBHEHHIT JUIS PEIICHHS
YpaBHCHHH. MPaKTUYECKUX 3a7ad.
CHCTeMbI 1 COBOKYIHOCTH HaxoauTh pemieHus1 IpoCTERIINX
HCHEIX, PAlMOHATIEHBIX, CHUCTEM U COBOKYITHOCTEU
MppallMOHAJIBHBLX, palrOHATIbHBIX YPAaBHEHUM U
MOKa3aTeIbHBIX, | Hepaencr.
NIOrapu(pMUIECKUX YPABHEHMH | proponp30BaTH rpaduku QyHKIUI
1 HCPAaBCHCTB. JUISL PELICHUS] YPABHEHU.
Hcnonb3oBanue rpagukoB MoAeHPOBATE pealbHbIC
byHiami f”m PeIICHHA CUTYaIlUU Ha SI3bIKE anreOpsl,
YPaBHCHUU 1 CHCTCM. . COCTaBJISITh BBIPAXKCHUS,
IlprvencHne ypaBHCHAH, ypaBHEHUS, HEPABEHCTBA U
CHCTCM M HCPaBCHCTB K CHUCTEMBI 10 YCJIOBUIO 3a1a4H,
PCLICHHUIO MATCMATHHICCKUX HCCJIeI0BATH NMOCTPOCHHbIE
3a/1a4 M 337124 U3 PA3IMYHBIX | o0y ¢ Henob30BaHEM
oOnacTeil HayKH U peaslbHON anmapara anreGpsi
KUZHH

6 OnepupoBatb NOHATHUAMU:

HartypasibHbie u
L[EJIbIE YnCia

HarypasbHble 1 Lienble yncia B
3a/1a4ax U3 peajbHOMN KU3HHU.
IIpu3Haky eIMMOCTH LENBIX
qHCe

HATypaJIbHOE YUCIIO, LIEJI0€ YUCIIO.
Hcnoab3oBaTh Ipu3HAKU
JEIIMMOCTH LIEJIBIX YUCEII,
Pa3oKEHNE YKCIla Ha IIPOCThIE
MHOXUTENM I PELICHUs 3a1a4

but6mmoreka [IOK
https://lesson.edu.ru

/02.5/11
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[ToBTOpEHNUE, 18 OCHOBHBIE TIOHATHSA Kypca Pemars npukianueie 3anaum u3 - brbmmorexa [OK
06001IEHHE, anre6pbl ¥ HAvAl pa3TUYHbBIX 00JIacTel HAyKU U https://lesson.edu.ru
CHCTEMATH3ALIH MaTeMaTHYECKOI'0 aHaIn3a, PeaTbHOM JKU3HU C IOMOIIBIO /02.5/11
3HAHUI 000011eHne U cucremarusanus | OCHOBHBIX MOHSTHI Kypca anreOpsl
SHAHWI Y HadaJl MaTeMaTHYECKOTO aHAIH3a.

Bui0upaTh onTHManbHBIC CIIOCOOBI

BBIYMCIICHUM.

Hcnonb30BaTh 1JIs1 pelieHust

3aj1a4 ypaBHEHUs, HEPABCHCTBA U

CHUCTEMbI YPAaBHEHUI, CBOWCTBA

byHKIMH B TpadUKOB
OBILIEE 102
KOJIMYECTBO
YACOB IIO

[TPOI'PAMME
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CIIOCOBBI OHEHKHA JOCTUXEHUA YHAIIUMHUCA
IHJIAHUPYEMBIX PE3YJIbTATOB

Jlnst  oueHMBaHMS MPEIMETHBIX PE3YJNbTAaTOB IO Y4YEOHOMY TMIPEIAMETY
«MaremMatrka»  OOPEAENEHO  MOATh  YPOBHEW  JOCTHXKEHMM  ydalluxcs,
COOTBETCTBYIOIIMX OTMETKAM OT «5» 10 «1».

ba3oBbIll YPOBEHb JOCTUKEHUN — YPOBEHB, KOTOPBIN IEMOHCTPUPYET OCBOCHUE
y4eOHBIX JICMCTBUU C OMOPHOM CHCTEMOM 3HAHUW B paMKax Jauamna3zoHa (Kpyra)
BBIJICICHHBIX 3aJad. OBiazieHHe 0a30BbIM YPOBHEM SIBISIETCS OOCMAMOYHBLIM JUIS
OpOJOHKeHUS OOyuYeHHUsT Ha CIEIyIolled CTylmeHH oOpa3oBaHus, HO HE IO
npoIbHOMY HampasieHuio. JlocTmwkeHnio ©6a30BOTO YpPOBHS COOTBETCTBYET
OIIEHKA «YJOBJICTBOPUTEIHHO» (UM OTMETKA «3», OTMETKA «3aU4TCHOY).

[TpeBbimenre 6a30BOrO0  YPOBHSI CBUACTENBCTBYET OO0 YCBOCHHMH OIOPHOM
CUCTEMbI 3HAHUM Ha YPOBHE OCO3HAHHOI'O IPOW3BOJIBHOIO OBJIAJCHHS YYEOHBIMU
JNEUCTBUAMH, a TaKKe€ O Kpyroszope, mupore (WM HU30MpaTeIbHOCTH) MHTEPECOB.
[lenecooOpa3Ho BBIIETUTH CIEIYIONTUE ABA YPOBHS, IPEBBIIIAIONINE Oa30BbIi:

* TIOBBILICHHBIN YPOBEHb JOCTHKECHUS IJIAHUPYEMBIX PE3YyJIbTATOB, OLICHKA
«xXopouIoy (0TMETKa «4»);

* BBICOKHI YPOBEHb IOCTUKEHHUS TJIAHUPYEMBIX PE3YJIbTATOB, OLIEHKA
COTIUYHO» (OTMETKAKS).

[IOBBIIEHHBI W BBICOKUH YPOBHH MJOCTHXKEHUS OTJIMYAKOTCA IO IOJHOTE
OCBOCHUS TUIAHUPYEMBIX PE3YIbTATOB, YPOBHIO OBJIaJCHUSI YUCOHBIMU JEHCTBUSIMU U
c(hOpPMHUPOBAHHOCTHIO HHTEPECOB K JAaHHOU MpPeAMETHOI 00JIaCTH.

NHnuBuayanbHble TPACKTOPUM OOYYEHUS OO0Yy4YaroUIuXcCs, JAEMOHCTPUPYIOIIUX
MOBBIIIIEHHBIA U BBICOKUM YPOBHM JOCTHXKEHHH, Ii€JIeco00pa3Ho (PopMHUpPOBATH C
Y4ETOM HMHTEPECOB ATUX OOYydYaloIIMXCAd U MX IJIaHOB Ha Oynyuiee. [lpum Hamuuuu
YCTOWYUBBIX WHTEPECOB K Yy4EOHOMY NpPEAMETY U OCHOBATEJIBHOM MOATOTOBKH IIO
HEMY Takue O0ydJaroluecss MOTyT OBITh BOBJICUEHBI B MPOCKTHYIO JEATEIBHOCTH IO
peIMETy U COPUEHTHUPOBAHBI HA MPOAOKEHHUE OOyUEHHUsI B CTapIIMX KIlaccax Io
JTAHHOMY TIPOQUITIO.

J1Jist oniMcaHus MOATOTOBKH 00YYaIONUXCsl, YPOBEHB JOCTHKEHUN KOTOPBIX
HUKe 0a30BOT0, 11€TIECO00Pa3HO BBIICTUTh TAKKE JBA YPOBHSI:

. HU3KHUM YpPOBEHb JOCTHXKEHUH, OLIEHKA «IUI0X0» (oTMeTKa «1», «2»), He
JOCTIDKEHHE 0a30BOTO YPOBHS (IMOHMKEHHBIM W HUBKUH YPOBHHU JIOCTHIKCHHI)
(¢ukcupyeTcss B 3aBUCUMOCTH OT 00bE€Ma M YPOBHSI OCBOCHHOTO M HEOCBOEHHOTO
coJiepKaHus IpeIMETa.

Kak mnpaBuio, TOHMXEHHBIA YPOBEHb JOCTHIKCHHM CBUIETEIHCTBYET 00
OTCYTCTBUM CHUCTEMATHYECKON 0a30BOM MOJITOTOBKH, O TOM, YTO OOYYAIOIIMMCS HE
OCBOCHO [JIa)K€ M TMOJIOBUHBI IUIAHUPYEMBIX PE3YyJIbTATOB, KOTOPBIE OCBAaWBACT
OONBITMHCTBO OOYYArOIINXCS, O TOM, YTO HMMEIOTCS 3HAYUTENIbHBIC MPOOEIBI B
3HAaHUAX, JajibHelee oOydeHue 3aTpynHeHo. [lpu sTom oOydarommiics MOMET
BBIMIOJIHATh ~ OTJEJbHBIE 3aJaHus TMOBBIIMIEHHOTO ypoBHA. [laHHas rpynna



oOy4Jaroruxcst (B CpeHEM B Xx0j€ oOydeHwus coctaBisitomias okoino 10 %) tpedyer
CHEIHMATbHOW JTUArHOCTUKH 3aTPyAHEHUN B 00y4YeHUH, MPOOEIOB B CHCTEME 3HAHUMN
Y OKa3aHMs LEJICHANPABIEHHON MOMOLIMU B JOCTUKEHUU 0a30BOT0 YPOBHSI.

Huskuif ypoBEeHb OCBOCHHS IUIAHUPYEMBIX pPE3YyJIbTaTOB CBHUAETEIBLCTBYET O
HAJIMYUUA TOJBKO OTIEIBHBIX (PparMEeHTAapHBIX 3HAHUU MO MpPEIMETy, JajibHeilee
oOydeHHe MpaKTUYECKH HEBO3MOXHO. OOyyaromuMmcs, KOTOpbIE IEMOHCTPUPYIOT
HUBKUN YpPOBEHb JOCTHMIXKEHHUHM, TpeOyeTcsl crelnualibHas MOMOIIb HE TOJBKO IO
y4eOHOMY MpeaMEeTy, HO U M0 (HOPMUPOBAHUIO MOTHBAIMU K OOYUEHHUIO, Pa3BUTHUIO
MHTEpeca K U3y4aeMoM MpeaMeTHON 001acTH, MOHMMAaHUIO 3HAYUMOCTH MpeaMera
IUIA SKM3HU U Jp. TOJNBKO HaJIWuue MOJIOKUTEIHHOW MOTHBAIIMM MOXET CTaTh
OCHOBO TUKBHUJIAIIUU MPOOETIOB B O0YUCHUH ISl TaHHOM TPYIIIbl 00yJaroIInuXCsl.

Dopmbl KOHmMpPOA: YCTHBIA OTBET, KOHTPOJbHas paboTa, CaMOCTOSITeNIbHAs
paboTa, MaTeMaTHYECKHI TUKTAHT, TECT (IIPOBOJUTCS B paMKax ypoka 5-10 MuHyT)

Hopwmpbl 011eHOK TMCBMEHHBIX padoT (KOHTpOJIbHAs padoTa,
caMOCTOsTeNIbHAsg padoTa, TeKyIlas MMCbMEHHas padoTa)

Copnepxxanue n o0beM MaTepuana, BKIOYAEMOr0 B KOHTPOJIbHBIE MUCbMEHHbBIC
paboThl, a TaKkKe B 3aJaHMs JJI1 [OBCEJHEBHBIX IHCbMEHHBIX YIpPaKHEHUM,
OTpeeNsAoTCA TPeOOBAaHUAMH, YCTAHOBIEHHBIMUA 00pa30BaTeNIbHOM MPOrpaMMON.

[To xapakTepy 3a1aHUil TUCbMEHHBIE PAOOTHI COCTOSIT: a) TOJIBKO U3
IpUMEpPOB; 0) TONBKO U3 3a/1a4; B) U3 337a4 U IPUMEPOB.

OreHKa NMCbMEHHON pabOThl OMPEIEISAETCA C YUYETOM IPEXkAE BCEro ee 00IIero
MaTeMaTUYECKOTO YPOBHSI, OPUTMHAIBHOCTH, MOCIEI0BATEIbHOCTH, JOTMYHOCTH €€
BBINIOJIHEHHUS], @ TAK)KE YUCIIa OIIMOOK M HEJIOUETOB U KauecTBa 0(hOpMIICHHS paOOTBHI.

Omubka, nosmopsirowasics B 0OJHON pabOTe HECKOJIBKO pas,
paccMaTpuBaeTCsa Kak 00HA ouuoKa.

3a  opgoepaguueckue owubku, JONYIICHHBIE YYEHHKAMH, OICHKA He
cHudicaemcs;, 00  opdorpaduueckux  omuOKax  JOBOAMUTCS  JI0  CBEJCHUSA
MpenoiaBaresisi pycckoro sizbika. OaHaKko OMMOKM B HANMCAHUU MAMEMAMUYECKUX
MepMUHO8, YK€ BCTPEUaBIIMXCS IIKOJBHUKAM KJlacca, JOJDKHBI YYUTHIBATHCS Kak
Heoouemul B paboTe.

IIpu oneHke NUCbMEHHBIX PadOT 10 MaTeMaTHKe Pa3JIMYaI0T 2pyoble
oOMuUOKU, OMUOKU U HeOoUembl.

I'pyobimu B cuntaroTcs OIMIMOKH, CBSA3aHHBIE C BOIPOCAMH, BKIIOYECHHBIMU B
«Tpebosanuss K YpoBHIO NOO20MOBKU  OKAHUUBAIOWUX  HAYATLHYIO  UWKOLYY
o0Opa30BaTeNbHBIX CTAHJIAPTOB, a TAKXKE IOKAa3bIBAIOLIME, YTO YYEHUK HE YCBOWII
BONIPOCHI M3YYEHHBIX HOBBIX TEM, OTHECEHHBIE CTAHIAPTaMHU OCHOBHOTO OOILIEro
00pa3oBaHUsI K YHCITYy 0053aTeNIbHBIX JIJIs1 YCBOCHUSI BCEMU YUYEHUKaMHU.

Tak, Hampumep, K TpyObIM OTHOCSTCS  OMIMOKA B  BBIYUCIICHUSAX,
CBUJICTEIBCTBYIONIME O HE3HAHUU TAOJIMIIBI CIOXKEHUS WM TaOJUIbl YMHOXKEHUS,
CBS3aHHBIE C HE3HAHWEM AQJIFOPUTMAa TMHCHBMEHHOTO CIIOXKCHHS ¥ BBIYUTAHMS,
YMHOKEHHUSI U JEJEeHHs] Ha OJHO- WM JIBy3HAYHO€ YHMCIO M T. T., OIIMOKH,
CBUETENBCTBYIOIINE O HE3HAHUN OCHOBHBIX ()OPMYJI, IPABUJI U IBHOM HEYMEHUH HX



MPUMEHSTH, O HE3HAHUHU TIPUEMOB PEIICHUS 33/1a4, AHAIOTHYHBIX PaHEe N3YICHHBIM.

Ilpumeuanue. Ecam rpyOasi ommbka BCTpedaeTrcs B padOTe€ TOJBKO B OJHOM
ClIydae W3 HECKOJBKHAX aHAJIOTHYHBIX, TO MPHU OIECHKE pabOTHl 3Ta OMIMOKA MOXKET
OBITH IpUpPaBHEHA K HETPYOOI.

[Tpumepamu Heepy6bIX owubOK SBISIOTCS: OIIMOKU, CBSI3aHHBIE C HEIOCTATOYHO
MOJIHBIM ~ YCBOGHHUEM TEKYIEro Yy4eOHOro wmaTepualia, HeE BIIOJHE TOYHO
c(hopMyTUPOBAHHBINA BONPOC WIH MOSACHEHUE MPU PEIICHUH 33]]a4H, HETOYHOCTH MpHU
BBITIOJIHEHUH T€OMETPUYECKUX TOCTPOEHUH U T. II.

Heoouemamu cuuTaloTcs HepalMOHAIbHBIE 3allMCH TPU  BBIYUCICHUSX,
HEpallMOHAIbHBIE TPUEMbl BBIUYMCICHHN, MpPeoOpa3oBaHMI M pEHICHUN 3ajaad,
HEOpPE)KHOE BBITIOJHEHWE YEPTEXKEH U CXeM, OTHEIbHBIE IMOTPEITHOCTH B
dbopMyTHpPOBKE MOSCHEHHS] WM OTBETa K 3aaade. K HegoueTraM MOKHO OTHECTH U
JIpYrUe HEIOCTATKU PabOThI, BHI3BAHHBIC HEIOCTATOYHHIM BHUMAHUEM YYalTuXcs,
HAIpUMep: HETOJHOE COKpalleHue ApoOel WM YICHOB OTHOIICHUS, OOpallieHue
CMEIIaHHBIX YKCENI B HEMPABWIBHYIO IPOOb MPHU CIOKEHUU W BBHIYUTAHHUH, TPOITYCK
HAaWMCHOBAHM, TPOIMYCK YHCET B MPOMEKYTOUHBIX 3aIMCAX; MEPECTAaHOBKA I
IIPY 3aITUCH YKCEIT; OIMOKH, TOMYIIEHHbIE MPU MEPENUChIBAHUY U T. II.

OrneHka MTUCbMEHHOM Pa0OTHI MO BHITIOJIHEHUIO BHIYUCIUTENBHBIX 33/JaHUN U
anredpandeckux npeoopa3oBaHUi

Buicokuii yposenv (ommemka «5») cTaBUTCS 32 O€3YKOPU3HEHHOE BBIMIOJHEHUE
MUCbMEHHON paloThI, T. €. a) €CJIM PEIIeHHEe BCeX MPUMEPOB BepHOE; 0) eciiu Bce
JEUCTBUA U TIPeoOpa30BaHus BHINOIHEHBI MPABUIIBHO, 0€3 OITMOOK; BCE 3aMMCH X0/1a
pEIICHUsT PaCMOJIOKEHBI MOCIEA0BATEIbHO, a TAKXKE CHAENIaHa MPOBEpKA PEIICHUS B
TEX CIyd4asx, KOrja 3To TpeOyercs.

Ilosviuwennoii  yposenv (ommemka «4») cTaBuUTCS 3a paboTy, KoTopas
BBITIOJTHEHA B OCHOBHOM TMPAaBUJIBLHO, HO JOMYyIEHAa ojHa (HerpyOas) ommOKa WiH
JIBa-TPH HEJIOYETA.

ba3zoewviit yposenv (ommemka «3») CTaBUTCS B CIEAYIOMIMUX CITydasiX:

a) ecnu B paboTe mMeeTcsl ojHa Tpydasi ommbka U He Ooyiee OJHOW HErpyooun
omuOKu; 0) MpU HATMYUU OJHOU Tpy00il OMMOKHU U OJHOTO-IBYX HEJOYETOB; B) IIPH
OTCYTCTBUU TPYOBIX OMIMOOK, HO MPHU HAJIMYMHU OT JIBYX JO YEThIpeX (HETpyOBIX)
omuO0K; T) IPH HAIWYUHU JBYX HETPYObIX OHMIMOOK M HE 0oJjiee TpeX HEIOYETOB; JI)
IpU OTCYTCTBUM OIIMOOK, HO TIPU HAJUYMHM YEThIpEeX M 00JIee HEIOYETOB; €) ecliu
BEPHO BBITIOJIHEHO 00Jiee MOJIOBUHBI 00beMa Beel paboThI.

Huoice 6a306020 yposenv (ommemka «2») CTaBUTCS, KOTJIa YHCIO OIIHOOK
MPEBOCXOAUT HOPMY, TPU KOTOPOHW MOXKET OBITh BBICTaBJICHA IOJIOKHUTEIIbHAS
OIICHKA, WJIH €CJIM MPaBUIIHHO BHITIOJTHEHO MEHEE 110.106UHbl BCEW PabOTHI.

Ilpumeuanue. OT™MeTKa «5» MOXKET OBITh MOCTaBIIEHA, HECMOTPs HA HAIWYHE
OJTHOTO-ZIBYX HEJIOYETOB, €CIM YYEHHUK JaJl OPUTHHAJILHOC peIICHUE 3aJIaHUi,
CBUCTEIHCTBYIOIIEE O €TO0 XOPOIIEM MaTeMaTUYECKOM Pa3BUTHHU.



OuneHka NUCHbMEHHOI padoThI MO PelIEeHUI0 TEKCTOBBIX 33124

Buwicokuii ypoeens (ommemxa«5») cTaBUTCS B TOM CiIy4ae, KOT/la 3a/1aya pelieHa
NpaBWIBHO: XOJ PpEIICHUS 3aJaud BEpeH, BcCe JEHCTBUA M TMpeoOpa3zoBaHUs
BBITIOJIHEHBI BEPHO M pAlMOHAIBHO; B 3ajJade, peniaeMoll C BOMpPOCaMU HIIU
MOSICHEHUSIMU K JIEUCTBUSIM, JJaHBI TOUHBIE U MPaBWIbHbIE (POPMYIUPOBKH; B 3a7a4e,
pemaeMoil ¢ TOMOIIBI0 ypaBHEHUS, JIaHbl HEOOXOJIUMBbIE TMOSICHEHUS; 3alKCH
NpaBUJIbHBI, PACIOIOKEHBI IOCJIEI0BATEIbHO, JaH BEpPHBIA M HCUEPIbIBAIOIINN
OTBET Ha BOIIPOCHI 3a/1auy; clejaHa MpOBepKa pelleHus (B TeX ClIydasX, KOrga 3To
TpedyeTcs).

Ilosviuiennstii yposenv (ommemka «4») CTaBUTCA B TOM Cllydae, €ClIA NpHU
MPABHJIBHOM XOJI€ PEIICHUs 33Jauu JIOMyIIeHa 0/lHa Herpy0Oast olnOKa UM JBa-TPH
HEJ0YeTa.

bazoewii yposenv (ommemxa «3») CTaBUTCS B TOM CIIy4ae, €CIU XOJ PELICHUS
paBUWJIBHBIN, HO: @) IOMyIIleHa OjiHa rpy0as omubka 1 He Oosiee 0JHOM HeTpyOoit; 0)
J0IyIlleHa OJHa rpy0Oas omuOKa U He Oojee JBYX HEIOYETOB; B) JOIYILEHBI TPH-
YeTbIpe HErpyOble OMIMOKU MPU OTCYTCTBUM HEJOUETOB; T') AOIYILEHO He Oosiee IByX
HErpyOBIX OIIMOOK U TPEX HEAOYETOB; /1) IPU OTCYTCTBUU OMIMOOK, HO MPU HATUYUHU
0oJjiee Tpex HE0UYETOB.

Huoice 6a3z06020 ypoeensv (ommemka «2») CTaBUTCS B TOM Cllydae, KOTJIa YUCIIO
OIMMOOK TMPEBOCXOAUT HOPMY, TIPU KOTOPOM MOXET OBbITh BBICTaBJICHA
MOJIOKUTENbHAS OLICHKA.

IHpumeuanus.

L. OtmMmeTKka «5 » MOKET ObITh OCTABIIEHA, HECMOTPSI HA HAJTMYHE OMUCKH
WM HEJIOYETa, €CIIU YUYCHUK J1aJl OPUTHHAIBHOE PEIlIeHNEe, CBUIETEILCTBYIOIIEE O
€ro XOpOoIlleM MaTeMaTU4eCKOM Pa3BUTHH.

2 [TonoxuTenbHas OLIEHKA « 3 » MOXKET ObITh BBICTABJICHA YUCHUKY,
BBITIOJIHUBIIIEMY paOOTy HE MOJHOCTHIO, €CITM OH 0€301TMO0YHO BBIMTOJIHIII 00Jiee
IOJIOBUHBI 00BbeMa Bceil paboTHI.

Ouenka KOMOMHUPOBAHHBIX MICHbMEHHBIX PA0OT IO MaTEMAaTHKE.

[lucbemenHass paboTa 1O MaTeMaTHKE, IOJyIeKalas OIICHUBAHUIO, MOXKET
COCTOATHh W3 3aJady U OpuUMepoB (KOMOMHUpOBaHHAs padora). B stom ciydae
MpernoiaBaTeslb CHavajga JaeT MPEeIBapUTEIbLHYIO OICHKY KaKIO0W 4acTu padoTHI, a
3aTeM OOIIYI0, PYKOBOJICTBYSICh CIEAYIOIIUM:

a) eciM 00¢ YacTu paboThI OIIEHEHBI OJTMHAKOBO, TO 3Ta OTMETKA JO/DKHA
OBITH OOIIIEH /ISl BCei pabOThI B 1IEJIOM;

0) €CJIH OIEHKH YacTel pa3HATCS Ha OJWH 0asul, HalpuMep, TaHbl OTMETKU
«S» 1 «4» unm «d» 1 « 3 » U T. 1., TO 32 pabOTy B 11€JIOM, KaK MTPaBUIIO, CTABUTCS
HU3IIAs U3 IBYX OTMETOK, HO TIPH 9TOM YYUTHIBAETCS 3HAUCHUE KKI0M U3 YacTeu
paboTHI;

B) HU3IIAS U3 IBYX JTAHHBIX OTMETOK CTABUTCS M B TOM CJIy4yae, €ClId OJHa



yacTh paboThI OLICHEHA OaIITIOM «5 », a Apyras — 0ayioM «3 », HO B 3TOM ciIydae
MpenoaaBaTesib MOKET OLIEHUTh TaKyl0 paboTy B LIeJIOM OaiioM «4» Mpu yCIOBHUH,
YTO OTMETKA «5» MOCTABIJIEHA 32 OCHOBHYIO YacTh paOOTHI;

r) €CJIM OJIHA U3 YacTel paboThl OLIEHEHA 0ayuioM «5 » WM «4», a ipyras —
oammoM «2» wiu «l», TO 3a BCIO pabOTy B II€JIOM CTaBUTCA Oaln «2», HO
IpernojjaBaTesib MOKET OLIEHUTh BCIO paboTy 0aniaoM «3 » MpHU yCIOBUH, YTO BhICIIAS
U3 JIBYX JIAHHBIX OIIEHOK MOCTABJIEHA 32 OCHOBHYIO YacTh paOOTHI.

Ilpumeuanue. OcHO6HOUI cUUTACTCA Ta YacThb pPabOTBL, KOTOpas BKIOYAET
00JbIIKI 10 00BeMY WM HarOoJiee BaXKHBIN 10 3HAYCHHUIO MaTepual Mo U3y4aeMbIM
TE€MaM MPOTrPaMMBI.

O]_leHKa TEKYIIUX MMCbMECHHBIX paGOT

[Tpu orieHKe NOBCETHEBHBIX 00yUaOLIUX PpabOT O MaTEMATUKE YUUTEIh
PYKOBOJICTBYETCS YKa3aHHBIMU HOPMaMH OLIEHOK, HO YYHUTBIBAET CTEIICHb
CaMOCTOSITEJIbHOCTH BBIIIOJTHEHUS pa0dOT yYallUMKCS, @ TAKXKeE TO, HACKOJIBKO
3aKpEIUIEH BHOBb U3y4aeMblii MaTepHal.

Oodyuaroujue NTUCEMEHHBIE PadOmbl, BBIIIOJHEHHBIE YYaIlIUMUCS BIIOJIHE
CaMOCTOSITENIBHO C IPUMEHEHUEM PAHEE U3YUYEHHBIX U XOPOULO 3AKPENIeHHbIX
3HAaHUM, OLIEHUBAIOTCS MaK dice, KaK U KOHMPO.bbie PaOOTHI.

Obyuarouyue MUCEMEHHBIE padombl, BHIIOJHEHHBIE BIIOJHE CAMOCTOSTENBHO, HA
TOJBKO YTO H3YYEHHBIE M HEOOCMAmOYHO 3AaKpenieHHvle TPaBUiIa, MOTYT
OLICHUBATHCA HA OOUH OQNl 8blule, YeM KOHTPOJIbHBIE PaOOThI, HO OTMETKA «5 » U B
ATOM CIIy4ae BBICTABIISIETCS TOJIBKO 32 O€3YKOPU3HEHHO BBITIOJTHEHHBIE PA0OTHI.

ITucomennvle padomepl, BHIIOIHEHHBIE B KJIACCE C NPeO08APUMENbHbIM PA300POM
UX TOJ PYKOBOJICTBOM YYHTEJsS, OIEHUBAIOTCS HA OOuH OAQLl Hudce, 4e€M 3TO
IPEIyCMOTPEHO HOPMAaMH OIIEHKM KOHTPOJBHBIX MUCBMEHHBIX paboT. Ho
be3yKopu3HeHHO BBITIOIHEHHAs pad0Ta U B 3TOM CIIy4ae OIEHUBAETCS 0aioM «5 ».
Jomawinue nucemennsle padomspl ONICHUBAIOTCS TaK K€, KaK KJIacCHAs
paboTa oOy4arolero xapakrepa.

HopMbl 01lIeHOK MaTeMAaTH4YeCKOr0 JMKTAHTA BbICTABJISETCH € Y4eTOM
YK CJIa BEPHO PelIeHHbIX 3aaHMIi:

Bricokuii ypoBeHb (OTMETKA «5»): YHCIIO BEPHBIX OTBETOB -8.

[ToBbIIEHHBIN YPOBEHDb (OTMETKA «4»): UUCIIO BEPHBIX OTBETOB -7.

ba3oBbIil ypoBeHb (0OTMETKA «3»): YUCIIO BEPHBIX OTBETOB-D,6.

Hwxe 6a30B0oT0 ypoBeHB (0OTMETKA «2)»): UUCITIO BEPHBIX OTBETOB MEHEE 5.

Hopwmbl oieHok Tecra:
Bricokuii ypoBeHb (OTMETKA «5) YMCIIO BepHBIX OTBETOB - OT 90 10 100%.
[ToBbIIEHHBIN YPOBEHD (OTMETKA «4»): UUCIIO BEPHBIX OTBETOB - 0T 70 110



89%.
ba3oBblii ypoBeHb (0TMETKA «3%): UMCIIO BEPHBIX OTBETOB - 0T 50710 69%.
Huzkuii ypoBeHb (OTMETKA «2»): 4rCIIO BEpHBIX 0TBETOB - 0 - 49%.
HopMmpbl 011€HOK YCTHOTO OTBETA:!
Bbicokuii ypoBeHb (0TMeTKA «5») BBICTABISCTCS, €CIIN YYAITANUCS:

MOCJIEIOBATEIbHO, YETKO, CBS3HO, OOOCHOBAaHHO M 0€30IIMO0YHO U3Jaraer
yuyeOHbIIl MaTepual; JaeT OTBET B JIOTMYECKOW IMOCJIEOBATEIBHOCTH €
UCIIOJIb30BAaHUEM IIPUHITOU TEPMUHOJIOTHH;

MOKa3bIBACT TOHMMAHHUE CYIIHOCTH PAaCCMAaTPUBAEMBbIX TOHSTHH, SBICHUN U
3aKOHOMEPHOCTEW,  TEOpHM,  B3aUMOCBA3CH; YMEET  BBIICISTH  TJIABHOE,
CaMOCTOSITEIILHO TIOJITBEPKAATh OTBET KOHKPETHBIMU TTpUMEPaMH, (paKkTaMu;

CaMOCTOSITENIFHO aHAJIM3UPYET U 00001IaeT TEOPETUIECKUIT MaTepHal; CBOOOTHO
yCTaHaBIMBACT MEXKIIPEAMETHBIC (HA OCHOBE paHee MPUOOPETEHHBIX 3HAHUHN) U
BHYTPHUIIPEIMETHBIC CBSI3H;

YBEPEHHO U 0€301I1O00YHO MPUMEHSET MOTYyUYCHHBIC 3HAHUSI B PEIICHUU
HOBBIX, paHE€ HE BCTPEUABIIMXCS 3a/1a4;

pallMOHANBHO HCHOJIB3YET HAIJISIAHBIE TOCOOMs, CIpPaBOYHbIE MaTepuabl,
y4eOHUK,  JOTMOJHUTEIbHYIO  JIUTEpaTypy,  NEpPBOMCTOYHUKH;,  IMPUMEHSET
YIOPSOUYCHHYI0O CHCTEMY YCIOBHBIX OOO3HAYEHWW TMpU BEACHUM 3aIluced,
COMPOBOXK/IAIOIINX OTBET; MMEET HEOOXOJMMBbIE HABBIKM PAOOTHI C MpUOOpaMu,
yepTekaMu, CXeMaMu U rpadukaMu, COMMyTCTBYIOITUMU OTBETY;

JIOIYCKAeT B OTBETE HEJIOUETHI, KOTOPHIE JIETKO UCTIPABIISIET MO TPEOOBAHUIO
YUUTENS.
IToBbIlLIEHHBIH YPOBEHb (0TMETKA «4)) BBICTABIISIETCS, €CIIU YUAITUHCS:

MOKAa3bIBAET 3HAHHE BCErO0 M3YYEHHOr0 yd4eOHOTo Marepuana; JaeT B OCHOBHOM
MPaBUJIBLHBIN OTBET; Y4eOHBIM Marepuan H3j1araeT B OOOCHOBAaHHOW JIOTHYECKOM
MOCJIEA0BATEILHOCTH C MPUBEICHUEM KOHKPETHBIX MPUMEPOB, MPU 3TOM JIOMYyCKAECT
OJIHYy HerpyOyroo omuOKy wixd He O0oyiee JBYX HEJOYETOB B HCMOJb30BAHUU
TEPMHUHOJIOTUH YYEOHOrO MpeaMeTa, KOTOPhIE MOXKET HCIPAaBUTh CaMOCTOSITENIBHO;
aHAIM3UpyeT U 0000IIIaeT TEOPETUUECKHUI MaTepual;

COOJTI0/Ta€T OCHOBHBIE TIPaBUIa KYJbTYPbl YCTHOW PeUM; MPUMEHSET
YIOPSIOYCHHYIO CUCTEMY YCIIOBHBIX 0003HAUYECHH MPU BEJICHUU 3aIHUCEH,
COTIPOBOXK/IAIOIINX OTBET;

ba3oBblii ypoBeHb (0TMeTKA «3»), BBICTABISETCS, €CIU YUAITUKCS:

JTEMOHCTPHUPYET YCBOSHHWE OCHOBHOTO COJIEP’KaHUS YICeOHOTO MaTepraia, UMEeT

IpoOeITBI, HE MPEMSITCTBYOIIKE TaTbHEHIIIEMY YCBOSHUIO YIEeOHOTO MaTepuraa,
IPUMEHSET TIOJTyICHHBIC 3HAHMSI IPYU OTBETE Ha BOMPOC, AaHAIIHU3E
MPEAJIOKEHHBIX CUTYyaIui 1o o0pasity;

JOTTYCKaeT ONTMOKHY B UCITOJIb30BAHUN TEPMHUHOJIOTHH YICOHOTO MPEaMETA;
MOKa3bIBACT HEIOCTATOUYHYIO CHOPMHUPOBAHHOCTh OT/IETBHBIX 3HAHUIN U YMEHU;
BBIBOJIBI M 000OIIIEHUS apryMEHTUPYET ¢1a00, JOMYyCKAET B HUX OIIUOKH;

3aTpyAHSIETCS TPU aHaIu3€ U 0000IIeHNH Y4eOHOTo MaTepuaa,



JIa€T HETIOJHBIE OTBETHI HA BOIPOCHI YUUTEISI UJIM BOCIIPOU3BOIUT COAECPKAHUE
paHee MPOYUTAHHOTO y4eOHOr0 TEKCTa, C1ab0 CBA3aHHOTO C 33JaHHBIM BOIIPOCOM;

HCIIONB3YET HEYNOPSATOUCHHYIO CUCTEMY YCIOBHBIX 0003HAUYCHUM NpH
BEJICHUU 3aIHICEH, COMPOBOKIAIONIUX OTBET.

Huxe 62a30BOro ypoBeHb (0TMETKA «2») BBICTABIISETCS, €CIIU yUAITUHCS:

HE PACKpPBLJI OCHOBHOE COJIepKaHhe Y4EeOHOro MaTepurana B mpejenax

MIOCTABJICHHBIX BOMPOCOB; HE YMEET MPUMEHATh UMEIOIINECS 3HAHUS K PEHICHUIO
KOHKPETHBIX BOIIPOCOB U 3aj1a4 10 00pasILy;

JIOIYCKaeT B OTBETE 0oJiee IBYX rpyObIX OMMUOOK, KOTOPHIE HE MOXKET
WCTIPABUTH JaXKe MIPU MOMOIIN YYAIIUXCS U YUUTEIIA.
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