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IHHOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa 1 Havajga MaTeMaTHIeCKOro aHan3a» 0a30BOTO
ypoBHs [yt obyuatonuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DeiepaibHOr0 TOCyAapCTBEHHOTO
00pa30BaTEeNBPHOIO CTaHJApTa CPEAHEro oO0Iiero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPEABABISIEMbIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAJUIMNA POCCHUICKOTO
oOpa3zoBanus. Peanmzanus nporpammbl oOecriedMBaeT OBJAJE€HUE KIIOYEBBIMM KOMIIETEHIUSAMH,
COCTABIIIIOLUIMMHM OCHOBY [UI CaMOPa3BUTHA W HENPEPHIBHOTO O0pa30BaHMA, IEIOCTHOCTh
OO0IIEKYJIBTYPHOTO, INYHOCTHOT'O U II03HABATEJILHOTO PA3BUTHS JTMUYHOCTH O0YUYaAIOIIUXCSL.

HEJIX U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anredpa n Hayajia MaTeMaTHYECKOTIO aHAJIN3a» SBJISIETCS OAHUM M3 HanboJsiee 3HaulMBbIX B
IporpamMMe CTapiieil MIKOJbI, MOCKOJBbKY, C OJHOW CTOPOHBI, OH O0ECIEYNBACT WHCTPYMEHTAIBHYIO
0a3y AJ1 U3y4eHHsI BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C Pyroi CTOPOHBI, (POPMUPYET JIOTMUECKOE
1 a0CTPaKTHOE MBIIJICHNE yJYalluXcs Ha YPOBHE, HEOOXOIMMOM Il OCBOEHHS KypCOB MH()OPMATHKH,
OOIIIECTBO3HAHUS, MCTOPUM, CJIOBECHOCTH. B paMkax JdaHHOro Kypca ydauiuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHON HayKd, KoTopas (OpMYyJIMPYET CBOU JIOCTH)KEHUS B
MaTeMaTH4eckoil popme.

Kypc anreOpsl ¥ Hauan MaTeMaTHUYECKOTO aHalIM3a 3aKJIaJbIBA€T OCHOBY JUJISl YCIIELIHOTO
OBJIA/ICHUS 3aKOHaMHU (PU3UKU, XUMHUHU, OUOJIOTHM, TIOHUMAHUS OCHOBHBIX TEHJICHIMH 3KOHOMMKH U
OOIIECTBEHHON JKU3HU, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO MCIIOJIb30BaTh MX B IIOBCEIHEBHOW XM3HHM. B ToXe Bpems oBianeHue
aOCTPaKTHBIMA W JIOTUYECKH CTPOTMMH MaT€MaTHUYECKUMH KOHCTPYKIUSMH pa3BUBACT YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh UCTUHHOCTh YTBEPXKJIEHHs, UCIIOJIb30BaTh 0000IIeHnEe U
KOHKPETH3aINIo, a0CTparupoBaHue U aHAJIOTHIO, POPMUPYET KPEaTUBHOE M KPUTUYECKOE MBIIIUICHUE.
B xozne nzyuenus anredpsl 1 Hayaja MaTeMAaTHYECKOI0 aHaIM3a B CTapIlel IKOoJIe yJaluecs MoIyqatoT
HOBBIN OIBIT PEILICHUS IPUKIIAHBIX 3314, CAMOCTOSTEIbHOIO IOCTPOEHUSI MaTEMaTUUECKUX MOJIeIeH
pEIbHBIX CHUTyallMii M WHTEPHPETAlUMU IOJYYEHHBIX PEIIEHUH, 3HAKOMATCA C IpUMepamMHu
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B MpHUpPOJIE, HayKe M B MCKYCCTBE, C BBIJAIOLIUMUCS
MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpaMH.

Kypc oOnamaer 3HauMTEIbHBIM BOCIHTATENbHBIM IMOTEHIMAIOM, KOTOPBIA peaau3yercs Kak
yepe3 yueOHbI MaTepual, crocoocTBy MU (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHMSI, TaK U Yepe3
cnenuuky  ydeOHON  JEATENBHOCTH,  TpPeOyroIell  CaMOCTOSITENIBHOCTH,  aKKypaTHOCTH,
IIPOJOJKUTEIbHON KOHLIEHTPALlU BHUMAHUS U OTBETCTBEHHOCTH 3a TOJYyYEHHBIN PE3yJIbTaT.

B ocnoBe Mmeroauku oOyueHus anreOpe U HadajgaM MaT€MaTH4YeCKOro AaHajau3a JEeXUT
JesITeIbHOCTHBIN MPUHIUI 00y4eHus.

CrpykTypa Kypca «Anredpa M Hadajla MaTeMaTHMYECKOTO aHallM3a» BKIIOYAET CIEAYIOLIUE
CoJIepKaTeIbHO-METOJMUeCKue TUHUM: «Hucnaa U BeraucieHus», « DyHKUUU U rpaduKkny, «YpaBHEHUS
U HepaBeHCTBa», «Hauanma maremarumyeckoro aHanusa», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE
COJIepKATEIbHO-METOJUUECKUE JIMHUM HM3Y4aloTcsd Ha MPOTSDKEHHM JIBYX JeT oOyueHHs B cTapiuei
IIKOJIE, €CTECTBEHHO JIOMOJHSAS IPYT Apyra M MOCTENEHHO HAchIIasiCh HOBBIMU TEMaMU M pa3jiesiaMu.
JIaHHBIA KypcC SIBISIETCS WHTETPATUBHBIM, IMOCKOJIBKY OOBEIMHSAET B ce0e coiepikKaHHe HECKOJIbKUX
MaTeMaTHYeCKUX JTUCHUIUINH: anredpa, TPUrOHOMETPHUSI, MAaTeMAaTUYECKUI aHaTIN3, TEOPUSI MHOKECTB U
ap. ITo Mepe Toro kak yvaiyecs oBJa/IeBaloT BCE Oosiee MHUPOKUM MaTeMaTUYECKUM amapaToM, y HUX
MOCJIEI0BATENBHO (POPMHUPYETCSI U COBEPILIEHCTBYETCS YMEHHE CTPOMTh MaTeMaTUYeCKyl0 MOJEIb
peanbHON CUTyallH, IPUMEHATh 3HAHUS, TOJIyYeHHBIE B Kypce «Anredpa 1 Hayajla MaTeMaTHYeCKOro
aHaJM3a», A PEelIeHHs CaMOCTOATEIbHO CQOPMYJIUPOBAHHOM MaTeMaTH4YeCKOM 3ajaud, a 3aTreM
UHTEPIPETUPOBATH MOTYUYEHHBIN PE3YJIbTAaT.

CopepxarenpHo-MeToANYeCKass TUHUS «Yucna U BBIYUCIEHUS» 3aBeplHIaeT (pOpMHUpPOBaHUE
HaBBIKOB HCIOJb30BAHUS JCUCTBUTEIBHBIX YHCEI, KOTOpOE OBUIO HayaTo B OCHOBHOHM IKoie. B
cTapIlel 1IKoJie 0c000e BHUMAaHUE yAEIsIeTCs (POPMUPOBAHUIO IPOUYHBIX BBIUUCINUTEIIBHBIX HABBIKOB,
BKJIIOYAIOIIUX B ce0sl MCIOJIb30BAHUE PA3IMYHBIX (OPM 3alMUCH JACHCTBUTEIBHOTIO YHCIA, YMEHUE
palMOHAIBHO BBIIOIHATH JEHCTBUS C HUMH, JeJIaTh IPUKUIKY, OLEHUBATh pe3ybTaT. O0ydaromuecs
MOJTyYarOT HaBBIKU MPHOIMKEHHBIX BHIYMCICHUH, BBIOTHEHUS IEHCTBUIA ¢ YUCIIaMH, 3alIICAHHBIMU B
CTaHJApTHON (OpMe, UCIIO0JIb30BAaHHsI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKEHUI.

Jlunus «YpaBHEHHS U HEPABEHCTBA» PEaJIM3yeTCsl Ha MPOTSHKEHUH BCEro 0Oy4eHUs B cTaplieh
LIKOJIE, TOCKOJIBKY B KQXKJIOM pa3Jielie IporpaMMbl IPeyCMOTPEHO PEIlIEeHNE COOTBETCTBYONIUX 3a/1a4.
OOyuaromuecss  OBJAJEBAIOT  pa3IMYHBIMH ~ METOJAMHM  PEUICHHS  IENbIX, PalUOHAJIBHBIX,



UppalMOHANIbHBIX, IIOKA3aTeNbHBIX, JIOTapU()MUUYECKUX U TPUTOHOMETPUYECKHX YpaBHEHHH,
HEpaBEHCTB M UX cucTeM. [lomyueHHble yMEHUS HCHOJB3YIOTCA INPHU HUCCIEAOBAaHMM (QYHKLIMH ¢
MIOMOIIBIO MPOU3BOAHOM, PEIICHUH MPHUKIAIAHBIX 3a/ad M 3aJad Ha HaXOXKICHHWE HauOOJBIINX H
HauMEHbUIMX 3HadeHuM ¢QyHkouu. J[laHHas conepkaTenbHas JIMHUS BKIOYAaeT B ce0s Takke
(dbopMHpOBaHKE YMEHUH BBINOJIHATH PACYETHI IO (hopMysiam, MpeoOpa3oBaHMs LETbIX, PAIIMOHATBHBIX,
UPPaLMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKCHUM, a TAKXKE BBIPAXKCHUN, CONEPIKALINX CTEIIEHU U
norapudmsl. brarogaps nzydeHuro anreOpandeckoro Marepuasia MPOUCXOANUT JajibHEeHIee pa3BUTHE
QITOPUTMUYECKOTO M aOCTPAaKTHOIO MBIIUICHUS ydaliuxcs, (HOPMHUPYIOTCS HAaBBIKU J€TyKTHBHBIX
paccykIeHuid, paboThl ¢ CHMBOJIBHBIMU (DOpMaMHu, MPEICTABICHHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH
B BHUJIC€ PaBEHCTB M HepaBeHCTB. AureOpa mpeanaraer 3¢G(GeKTUBHbIE MHCTPYMEHTHI AJS peLICHHs
IIPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3ajay, HarsJAHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKa HAyKU.

CopnepxaTenpHO-MeToanYecKast TMHUS «DyHKIMH 1 TpaQUKI» TECHO MEPEIIeTaeTCs C APYTUMU
JUHUAMHU Kypca, MOCKOJIBbKY B KaKOM-TO CMBICIIE 3aJa€T MOCIIEN0BATEIbHOCTh U3YUYECHHs MaTepuaia.
W3ydeHue CTENEeHHOMW, MOKa3aTeNbHOW, JIOTapu(MUYECKO W TPUTOHOMETPHUYECKUX (YHKIUH, HX
CBOWCTB M Tpa(MKOB, UCIOJIb30BaHUE (PYHKUMN JJI PELICHUs 3a]1a4 U3 IPyTUX Y4eOHBIX MPEIMETOB U
peaJIbHOM JKHU3HHM TECHO CBSA3aHO KAaK C MaTeMaTHYECKUM aHaJIM30M, TaK U C PEIICHUEM ypaBHEHUU U
HepaBeHCTB. [Ipu 3ToM Gosblioe BHUMaHUE yiensercs: GOpMUPOBAaHHUIO YMEHUS BbIpaXkaTh (opMyIaMu
3aBUCHUMOCTH MEXIY Ppa3JIMYHbIMU BEJIWYUMHAMH, UCCIIEOBATh IOJy4YE€HHblE (YHKUIUHU, CTPOUTH HUX
rpaduku. Matepuan 3TOH copep)kaTelbHOW JIMHUM HALENEeH Ha pa3BUTHE YMEHHUH M HaBBIKOB,
MO3BOJISIONIMX BBIPAXKATh 3aBHCHUMOCTH MEXIY BEIMYMHAMU B PAa3IMYHON (OpMe: aHATUTHYECKOM,
rpadudeckoil u cioBecHoil. Ero nsyuyenue crnocoOCTBYeT pa3BUTHIO QJITOPUTMUYECKOIO MBILIUICHUS,
CIIOCOOHOCTH K 0000IIEHUIO ¥ KOHKPETH3AIMH, UCIIOJIb30BAHHIO aHAIOTHH.

CopepxarenpHas nuHusA «Hadana MaremMaTM4ecKoro aHanau3a» IO3BOJIIET CYLIECTBEHHO
paciiupuTh Kpyr Kak MaTeMaTUYeCKHX, TaK M MPHUKJIAJHBIX 3aJad, JOCTYNHBIX OOydarouumcs, y
KOTOPBIX TOSBISIETCS BO3MOYKHOCTh HCCIIEAOBAaTh M CTPOUTH Ipaduku (QyHKUUH, ONpenessiTh uX
HauOOJIbIINE U HAMMEHbIINE 3HAYEHUS, BBIUUCIIST TUIOMIAU (PUTyp U 0OBEMBI TeJl, HAXOJUTh CKOPOCTH
U YCKOPEHHUs Ipo1ieccoB. [[aHHas coneprkarenbHas JMHUS OTKPbIBAET HOBBIE BO3MOKHOCTH IIOCTPOEHUS
MaTeMaTHYECKUX MOJIEIe peallbHbIX CUTYallUi, HAX0XK/IEHUSI HAaWIy4Ilero peleHus: B IPUKIaJHbIX, B
TOM YMCJIE COLIMAIBHO-DKOHOMMUYECKHX, 3aja4ax. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO aHaIu3a
CIOCOOCTBYET PAa3BUTUIO aOCTPAaKTHOTO, (POPMAIBLHO-IOTUYECKOTO M KPEaTHMBHOI'O MBIIUIECHUS,
(GOopMHpPOBAHHIO YMEHHUH pACHO3HABATh MPOSBICHUS 3aKOHOB MAaTEeMAaTUKW B HayKe, TEXHUKE U
uckyccrBe. OOydaromuecs yY3HAIOT O BBIJAIOLIUXCS pPe3yJbTaTaX, MOJYYEHHBIX B XOJAE pPa3BUTHS
MaTEMaTHKHU KaK HayKHd, U UX aBTOpax.

CopepxarenpHo-MeTOANYECKass JMHUSA «MHOXECTBa M JIOTMKa» B OCHOBHOM IIOCBSILEHA
2JIEMEHTaM TEOPUHU MHOKECTB. TE€OpETUKO-MHOKECTBEHHBIE NPEJCTABJICHNS IPOHU3BIBAIOT BECH KYpPC
IIKOJIbHOM MaTeMaTHUKH U MpeJlaraloT Haubosiee YHUBEPCATbHBIN SI3bIK, 00bETMHSIONIUIN BCE pa3aebl
MaTEMaTUKU U €€ NPUIOKEHHUI, OHU CBS3BIBAIOT Pa3HblE MAaTeMaTH4YECKUE AMCLUIIIMHBI B €IMHOE
uenoe. [loaToMy BaXKHO 1aTh BO3MOXKHOCTh IIKOJIBHUKY MMOHUMATh TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTEMaTUKU U MCIIOJIb30BaTh €r0 JUIs BHIPAKEHUS CBOUX MBICIIEH.

B kypce «AnreOpa um Haudaiza MaTeMaTHYECKOIO aHAJINW3a» MPUCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTHYeCKOr0 MOJIETUPOBaHMs, KOTOPBIE MTPU3BaHbI COPMHUPOBATH HABBIKM MOCTPOCHUS MOJIEIeH
peasIbHbIX CUTYallMH, UCCIEIOBAaHMS 3TUX MOJIEJIeH ¢ MOMOIIBIO anmnapara aareopbl 1 MaTeMaTHYeCKOTro
aHaJIM3a U MHTEPIIPETALMHY MOJTYUEHHBIX PE3yJIbTaTOB. Takue 3aJjaHus BILIETEHBI B KAXKABIN U3 Pa3/1€I0B
MIPOrpaMMbl, MOCKOJIBbKY BECh MaTe€pHall Kypca IIUPOKO HCIONIb3YeTCs IS pellieHus TPUKIIaAHbIX 3a1a4.
[Ipu pemieHuu peanbHBIX MPAKTUYECKUX 3a7au ydalluecs pa3BUBAIOT HAONIOJATEIbHOCTb, YMEHHE
HaxXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaTbCs, HCIOJB30BaTh  aHAJIOTHUIO, 0000IaTh U
KOHKPETU3UPOBaTh Mpodiemy. [lesaTenbHOCTh 1Mo (POPMUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJa4 OpraHu3yercsi B Ipollecce M3Y4YEeHHUs BCEX TeM Kypca «Anredpa M Hadajga MaTeMaTHYeCKOro
aHaJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B yue6HOM 1u1aHe Ha M3ydeHHUe Kypca anreOpbl M Hauyall MaTeMaTH4ecKoro aHajau3a Ha 6a30BOM
ypOBHE OTBOAUTCS 2 yaca B Hexento B 10 knacce u 3 vaca B Hexento B 11 kiacce, Bcero 3a aBa rojaa
oOyuenus — 170 gacoB
IIVTAHUPYEMBIE PE3YJIBTATDBI



OcBoenne yuebHOro mpeamera «MaremaTHKa» IOHKHO OO0ECIeunBaTh JIOCTHIKEHHE Ha YPOBHE
cpemHero o0Omero o0pa3oBaHUS CIACAYIOIIMX JIMYHOCTHBIX, METANpPEIMETHBIX H MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

JUYHOCTHBIE PE3YJIbTATHI

JIMdHOCTHBIE PE3yJIbTaThl OCBOGHUS MPOTrpaMMbl ydeOHOro mpeamera «MaTemaTukay
XapaKTePU3YIOTCS:

I'paxknanckoe BoCUTaHUE:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKOM MOZHUIIMK 00YJarOIErocs Kak akTHBHOT'O U OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIECTBa, MPEICTABICHHEM O MaTeMaTHYEeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYP, ABJICHUH, TPOIICAYP IPAXKIAHCKOTO 00IIeCTBa (BBIOOPHI, OMPOCHI  TIP. ), YMEHHEM
B3aMMOJICHCTBOBATH C COMATBHBIMUA HHCTUTYTAMH B COOTBETCTBUHU C MX (DYHKIIMSIMU U HA3HAUYCHUEM.

[TarpuoTryeckoe BoCIUTaHUE:

c(OPMHPOBAHHOCTHIO POCCUHCKON TPaKJAaHCKONW HMICHTUYHOCTH, YBAKEHHUS K MPOILIOMY M
HACTOSIIEMY POCCHUHCKOM MaTeMaTHUKH, IEHHOCTHBIM OTHOIICHUEM K JIOCTHXKEHHUSIM POCCHMCKHX
MAaTeMaTUKOB U POCCUMCKON MAaTEMaTUYECKOM MIKOJIbI, K UCIIOJb30BAHHUIO 3THX JOCTH)KEHUN B IPYTHX
HayKaX, TEXHOJIOTHX, Cepax SIKOHOMHUKHU.

JyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAaHHEM JIyXOBHBIX IIEHHOCTEH pOCCUICKOT0 Hapoaa; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, STUYECKOr0 MOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKECHHUI HAYKU U
JEeSTeNIbHOCTBIO YUEHOT0; OCO3HAHHEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TIyIIIEro.

DcTeTUYeCKOe BOCIIUTAHUE:

3CTETUYECKUM OTHOLIEHUEM K MHpPY, BKJIIOYAs 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJla4, PEHICHHWH, pPAacCyXICHUH; BOCHPUUMYUBOCTBIO K MATEMATHYECKUM AacCIeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

®du3ndecKkoe BOCIINTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHYECKHe 3HAHUS B UHTEpecax 3J0POBOTO U
06e3omacHOr0 o0pa3a *KU3HH, OTBETCTBEHHOT'O OTHOIICHMSI K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHUE,
cOamaHCUpPOBAaHHBIA PEXHUM 3aHATUN W OTAbIXA, peryyspHas (pusuveckas akTUBHOCTD); (PUINIECKOTO
COBEPUICHCTBOBAHMS, IIPH 3aHATUAX CIIOPTUBHO-03I0POBUTEIIBHON €S TEIbHOCTHIO.

TpynoBoe BOCIMTaHUE:

TOTOBHOCTBIO K TPY/ly, OCO3HAHUEM IIECHHOCTH TPYIO0JIIOOUS; MHTEPECOM K pa3IudHbIM chepam
npodeccnoHaNbHON /eATEeIbHOCTH, CBA3AaHHBIM C MAaTEMATHKOM W €€ MPUIOKEHHUSIMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymiel mpodeccun W peanu30BBIBATH COOCTBEHHBIE KU3HEHHBIC
TJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHHIO U CaMO0Opa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacCTHIO B PEIICHUM NMPAKTHYECKHX 3aJad
MaTeMaTUYeCKOW HAMPaBIEHHOCTH.

IKOJIOTUIECKOE BOCITMTAHUE:

c(OPMUPOBAHHOCTHIO  AKOJOTHYECKOH KYJIbTYpbl, TOHMMAHHEM BIUSHUS COI[UAIBHO-
SKOHOMHUYECKHX TPOIECCOB Ha COCTOSTHUE MPUPOTHON U COLUATILHOMN CPe/Ibl, 0CO3HAHUEM TJI00ATHHOTO
XapakTepa SKOJOTHYEeCKHX MpoOJieM; OpUEHTAIlell Ha MPUMEHEHHE MAaTeMAaTUYeCKUX 3HAHHWM IS
perieHus 3a71a4 B 001aCTH OKPYIKAIOIICH Cpejibl, INTAaHUPOBAHUS MOCTYITKOB M OIIEHKH WX BO3MOKHBIX
MOCIEACTBUM ISl OKPY>KAKOLLIENH CPE/IbI.

[{eHHOCTH HAy4YHOTO MTO3HAHUSA:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd ¥ OOIECTBEHHOW MPAKTUKH, TOHUMAHHUEM MaTeMAaTHUYE€CKOM HAyKW Kak chephbl 4eTOBEYECKON
JeSATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JJIsl Pa3BUTHS LIMBUIN3ALUN; OBJIAJACHUEM SI3BIKOM
MAaTEeMaTUKH M MaTEMATHYECKOW KyJIbTypOl KakK CpEACTBOM TO3HAHUS MHPA; TOTOBHOCTHIO
OCYILECTBJIATH MPOEKTHYIO U UCCIIEA0BATENBCKYIO AEATEIIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATHI

MertamnpenMeTHble pe3yJbTaThl OCBOCHHS NPOTrpaMMbl yueOHOro mnpeamera «MaTemaTHKa
XapaKTEPU3YIOTCsl OBJIAICHUEM YHUBEPCAIBHBIMU HO3HABAMEIbHBIMU OCUCMBUAMU, YHUBEPCAbHLIMU
KOMMYHUKAMUBHBIMU OElICIBUAMU, YHUBEPCATIbHLIMU PEYTIAMUBHIMU OCUCEUAMU.



1) Vuueepcanvuvie nosmasamenwvhvle Oeticmeus, obecneuusarom Gopmuposanue 06a308blX
KOCHUMUBHBIX NPOYecco8 o0yuaowuxcs (0ceoenue Mmemoo08 HNO3HAHUS OKPYICAouje2o Mupda,
npuUMeHeHUe 102U4eCKUX, UCCIe008amenbCKUX onepayull, yMeHul pabomams ¢ uHgopmayueti).

ba3oBeie Toruueckue 1eUCTBUS:

®  BBIIBISTH M XapaKTEPH30BaTh CYIICCTBEHHBbIC NPHU3HAKA MaTEMAaTHYCCKUX
00BEKTOB, IOHSATHI1, OTHOIICHUH MEXY MMOHIATUAMU; (HOPMYITUPOBATH ONIPEACICHHS IIOHSITHIA;
yCTaHABJIMBATh CYIICCTBEHHBIH MPU3HAK KiIacCU(DUKALMU, OCHOBAaHUS JUIsl OOOOIICHHS U
CpaBHEHHMSI, KDUTEPHH IIPOBOIMMOTO aHAJIH3a,

®  BOCIPHHHUMATh, dbopmyupoBaTh U npeoOpa3oBHIBATh CYXKJICHUS:
yTBEPAUTEIIbHBIC U OTPHUIIATEIIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIINE; YCIOBHBIC,

®  BBIABIATH MATEMAaTHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOPEUHUS B
(dakTax, JaHHBIX, HAONIOJCHHUSIX W YTBEPKICHUAX, MpEaraTh KPUTECPUU JUISl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

e  jiejaTh BBIBOJABI C HCIOJb30BAHMEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX H
WHJIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

®  TPOBOJUTH CAMOCTOSTEIBHO JI0KAa3aTeIhCTBA MATEMAaTHYCCKUX YTBEPKICHHUM
(mpsiMble ¥ OT MPOTHUBHOIO), BBICTpAHBATh apPryMEHTAIMIO, MPHUBOAWTH IPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKIICHHS U BBIBOJIBI;

e  BBIOMpaTh CIIOCOO perieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHusi, BbIOMpaTh HauOoJee MOAXOMANINNA C YYETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KPUTEPHEB).

ba3oBble Uccie10BaTeIbCKIE ACHCTBHUS:

®  HCIOJIb30BaTh BOIPOCHI KaK HCCIICOBATEIbCKUA HHCTPYMEHT ITO3HAHMS,
(bopMyaHpoBaTh BOIPOCH, (UKCHUPYIOLIME TMPOTUBOpPEYHE, MPOOJIEMY, YCTaHABIMBATH
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOO MMO3UIIHIO, MHCHHE;

e  TPOBOJHUTH CAaMOCTOSTEIIBHO CIJIAHWPOBAHHBIN 3KCIIEPUMEHT, UCCIIEI0OBAHUE T10
YCTaHOBJICHHIO OCOOECHHOCTEW MaTEeMaTHYECKOTO O0BEKTa, SBJICHHUS, MPOIleCca, BBISIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMH, IBJICHUSMH, TIPOIIECCAMH;

®  CcaMOCTOSTENhHO (opMyJIMpoOBaTh OOOOIIEHUS ¥ BBIBOJABI IO pPE3yjbTaTamM
MPOBEAEHHOTO HAOJIOJCHUS, HCCIICAOBAHKS, OIEHUBATh JOCTOBEPHOCTHh IMOJYYCHHBIX
pe3yIbTaTOB, BEIBOJIOB U 000OIICHHIA,

®  TPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIPOIlECCa, a TaKXKe BBIJABUIaTh
MIPE/IOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabota ¢ uadopmarnueii:

®  BBIABIATH JCPUIMTHI WHPOPMAIWHU, TAHHBIX, HEOOXOIMMBIX JJIsI OTBETa Ha
BOTIPOC U JIJISL PEIICHUS 3a/1a4H;

e  BbIOMpaTh MHPOPMAIUIO W3 HWCTOYHWKOB Pa3IMYHBIX THIIOB, aHAIU3HPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHPOBATh HWH(POPMALUIO PA3IMYHBIX BUIOB U (HopMm
MIPECTABICHHS,

e  CTPYKTypupoBaTh HWHGOPMAIIMIO, MPEACTABIAT, €€ B pasudyHbIX (Hopmax,
WJLTIOCTPUPOBATH rPpauuecKu;

e  OICHUBATh HAAEKHOCTh MH(DOPMAITUK TIO CAMOCTOSITEIIBHO C(HOPMYITUPOBAHHBIM
KPUTEPHSIM.

2) VuusepcanvHvle KomMMyHuKamugHwle Oelicmeus, 00ecnequsarom Cc@HoOpMupoOSaHHOCHb
COYUATILHBIX HABLIKOG 0OYYAIOUJUXCAL.

Obuenue:

e  BOCIHPHHHUMATh M (DOPMYJIUPOBATH CYXICHHUS B COOTBETCTBUHU C YCJIOBUSIMH H
LEJISIMU  OOIIEHUS; SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOKO TOYKY 3PCHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, J1aBaTh IOSICHEHUS IO XOAY pEIICHUs 3aJa4d, KOMMEHTHpPOBATh
MOJIYYCHHBIH Pe3yJIbTaT;

e B xoJc OOCYXJICHHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOJIeMbl, pemacMoi 3aaud, BBICKA3bIBATh WJICH, HAIICJICHHBIC HAa IOWCK PEUICHHUS;
COIOCTABJIATH CBOM CYXKACHHUS C CY)KICHHUSIMHU JPYTMX YYaCTHUKOB JTHAJIOTa, OOHAPYKHUBATh
pa3nuyre W CXOJCTBO MO3MIIMIA; B KOPPEKTHOH (popme hopMynnpoBaTh pa3HOTIIACHS, CBOH
BO3PAKCHHS,



®  [IPEeACTaBIATh pe3yJbTaThl pEIICHUs 3a7aud, HKCIEPUMEHTa, HCCIIeI0BaHUS,
MIPOEKTa; CAaMOCTOSITENIbHO BHIOMPATh (popMaT BBHICTYIJICHUS ¢ YUETOM 3aJa4 Mpe3eHTAlUd U
0cOOEHHOCTEH ay TUTOPHH.

CoTpyaHHUYECTBO:

¢ [IOHMMaThb M UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAWBHIYabHOU
paboTBl TpH pelIeHWH YYeOHBIX 3a7ay; NPUHUMATH IEJIb COBMECTHOW JeATEeNbHOCTH,
IUIAHUPOBATh ~ OPraHU3allMI0  COBMECTHOM  paboThl, pacmnpeaensiTh BUAbl  padoT,
JIOTOBApUBATHCS, OOCYKIATh MPOIIECC U Pe3yabTaT paboThl; 00001IaTh MHEHUS HECKOJIBKUX
JIIOJIEH;

®  y4YacTBOBaTh B TPYyHIoOBBIX (opmax paboTel (0OcyxacHHs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbI» U HHBIE); BBINOJHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOU
NEHCTBHUS C APYTMMHU YJeHaMHM KOMaHIbl; OLIEHHWBAaTh KayecTBO CBOErO BKJIajga B OOLIMil
MPOAYKT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHUS.

3) Vuusepcanvuvie pezynsmuensvie Oeticmsus, obecneuusaiom Gopmuposanue CMbiCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuzanusi:

COCTaBJIATh IUIAH, aJITOPUTM pElIeHUs 3aJayd, BbBIOMpaTh CrIoco0 pelieHus ¢ y4EToM
HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BOBMOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI
pelieHuii ¢ y4éToM HOBOW MH(pOpMaLUU.

CaMOKOHTpOIb:

e  BIAJCTh HAaBBIKAMH TO3HABATEIHHOU pedieKCHU KaK OCO3HAHMS COBEPIIIAEMbIX
JEHCTBUI U MBICIIUTEIBHBIX ITPOLIECCOB, UX PE3YJIBTATOB; BJIa/I€Th CIOCOOaMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yabTaTa pelleHrs MaTeMaTUYeCcKOH 3a1auu;
®  [peABHIETh TPYTHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh MpPH PEUICHUM 33/1a4W,
BHOCHUTB KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX O0OCTOSITEIBCTB, ITaHHBIX, HAMICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;
®  OLEHHUBAaTh COOTBETCTBHE pe3yJIbTaTa LEIM U YCIOBUSAM, OOBSICHATh HMPUUYMHBI
JTOCTIDKEHUSI WM HEJIOCTIIKEHHS PE3YJIbTAaTOB AEATENbHOCTH, HAXOIWTh OIIMOKY, TaBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.
MNPEIMETHBIE PE3YJIBTATHI
OcBoenne yueOHOro Kypca «Anredpa n Hayajla MaTeMaTHUYeCKOTr0 aHaJIn3a» Ha YPOBHE CPEAHEro
o0uiero o0pa3zoBaHus TOJKHO 00ECIIeUYNBATh JOCTHKEHHE CIIEAYIOIIUX MTPEIMETHBIX 00pa30BaTEIbHbBIX
pe3yJIbTaTOB:
10 KJIACC
Yucsia v BLIYUCICHUSA

OnepupoBaTh MOHATHUSMH: PAalMOHATBHOE M JCUCTBUTEIHHOE YHCIIO, OOBIKHOBEHHAs U
JeCATUYHAs 1POOb, MPOLIEHTHI.

BrImonHATE apudMeTHYecKre onepanuy ¢ paiHoOHaIbHBIMU U JCHCTBUTEILHBIMI YUCIIAMH.

BrimonHaTe npuOnkEHHBIE BBIYUCIICHUS, UCTIONB3YsI IPAaBHUIa OKPYTICHHUS, AeNaTh MPUKHUIKY
U OLIEHKY pe3yJibTaTa BbIYHCICHUH.

OnepupoBaTh MOHATUAMHU: CTENEHb C LEJIbIM IIOKa3aTelleM; CTaHJapTHas (opma 3amnucu
JeHCTBUTENBHOTO YMCIa, KOPEHb HATypajJbHOW CTENEHH; HCIOIb30BaTh MOAXOAAIYI0 (GOpMy 3alHCH
JNEHUCTBUTENBHBIX YHCEN JIUIsl PEIICHUS MPAKTUYECKHUX 3a7a4 U MPEICTABICHUS TaHHBIX.

OnepupoBaTh MOHATHSIMH: CHHYC, KOCUHYC M TaHT€HC MPOM3BOJIBHOTO YIJIa; MCHOJIb30BaTh
3aIuCh MPOU3BOJIBHOTO yTIila Yyepe3 oOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIIUH.

YpaBHeHHUsI M HEpaBEHCTBA

OnepupoBaTh TMOHATUAMHU: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO; IIeJI0e, pPalMOHAIbHOE,
MppalMOHAIILHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YpaBHEHUE;

BrimonssTs npeoOpa3oBaHuUs TPUTOHOMETPUUYECKUX BBIPKEHU N u pemiarhb
TPUTOHOMETPHYECKHE YPAaBHEHUSI.

BrimonHaTs mpeoOpa3zoBaHus LEIbIX, PAIIMOHATBHBIX U HPPALMOHATBHBIX BRIPAXKECHUN U pElIaTh
OCHOBHBIE TUIIBI LIEJIBIX, PAIIHOHATBHBIX U UPPALMOHATILHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHS M HEPABEHCTBA [UIsl PEIICHUS MaTEeMaTHUECKHUX 3a1ad W 3a7ad u3
pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.



MopnenupoBaTh pealbHbIe CUTYallMH HA SI3bIKE areOpBI, COCTABIATH BBIPAXKECHUS, YPABHECHUS,
HEPaBEHCTBA MO YCJIOBUIO 3aJlauM, MCCIEA0BATh IMOCTPOCHHBIE MOJEIH C MCIIOJNIb30BAHUEM arrmapaTa
anreOpsl.

DOyHKIUM U rpadpuKu

OnepupoBaTh MOHATHSIMH: (DYHKIUS, CIIOCOOBI 3aMaHus (DYHKIUU, OOJIACTH ONPEICICHUS U
MHOXECTBO 3HaueHU QyHKIMH, rpaduK GyHKIIMH, B3AUMHO 00paTHBIC (DYHKIIHH.

OnepupoBaTh MOHATUSAMU: YETHOCTh W HEYETHOCTh (DYHKIUHU, HYIH (YHKIHH, MPOMEKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduky GyHKIMHA Ui peIeHNs ypaBHEHUH.

CtpouTh 1 UUTaTh TpaduKu TUHEHHON (PYHKITNHU, KBAAPATUYHOHN (DYHKITMH, CTETIEHHON (QYHKITUN
C LIEJIBIM TTOKA3aTeIeM.

Hcnonp3oBath rpaduku GyHKIMIMA AJIs HCCIEA0BAaHUS MPOIIECCOB U 3aBUCUMOCTEH MPH pelieHUuN
3aJa4 U3 IPyTrUx y4eOHbIX MPEAMETOB U peabHON KU3HU; BBIpAXKaTh (POpMYJIaMH 3aBUCUMOCTH MEXTy
BEJIMYUHAMHU.

Hauyana MmaTeMaTH4eCKOr0 aHAJIN3a

OnepupoBaTb MNOHATUSAMHU: TIOCIEIOBATEIBHOCTh, apudmeThyeckas M TeoMeTpudecKas
IPOTPECCUH.

OnepupoBaTh MOHATUSAMHU: OECKOHEYHO YOBIBAIOIIAs T'E€OMETpPHUUYECKas MpOrpeccus, Ccymma
0eCKOHEUHO yOBIBAOIIEH TeOMETPUIECKOI MPOTPECCHH.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcronp30BaTh CBOWCTBA MOCIIENOBATEIBHOCTEH M MPOTPECCUIl ISl pEIICHUs] pealbHbBIX 3371a4
MIPUKJIAIHOTO XapakKTepa.

MHokecTBa U JIOTHKA

OnepupoBath MOHATHUSAMHI: MHOXECTBO, ONEPAIH HAJl MHOKECTBAMH.

Hcronp30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar Jjsl ONHUCAHHs PEalbHBIX MPOLECCOB H
SIBIIGHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

OnepupoBath MOHATUSIMH: ONPEICICHIE, TEOpeMa, CIEJCTBHE, TOKA3aTeIbCTBO.

11 KJIACC
Yucja ¥ BBIYUCIEHHUSA

OnepupoBaTh MOHATUSAMHU: HATypalbHOE, IIEJI0€ YUCIIO; HMCIIOJIb30BaTh MPU3HAKHU JIETUMOCTH
IEJIBIX YMCEl, Pa3JI0KESHNE YMCIIa Ha TPOCTHIE MHOXKUTEIH /ISl PEIICHUS 3a/1a4.

OnepupoBaTh MOHSATHEM: CTEIIEHD C PAllMOHAILHBIM MTOKa3aTeJIeM.

OnepupoBaTh MOHATUSAMH: JIOTApU(M YNCIIA, TECITHIHBIC H HATYpaJbHBIE JIOTAPU(MBIL.

YpaBHeHus] M HEpaBEHCTBA

[TpuMeHSTh CBOICTBA CTETEHHU ISl MPEOOpPa30BaHUs BHIPAKEHUI; ONEPUPOBATH MOHITUSIMU:
MOKa3aTeIbHOE YpaBHEHHE M HEPABEHCTBO; pelIaTh OCHOBHBIE THUIIBI MOKA3aTENbHBIX YpPaBHEHHH U
HEPaBEHCTB.

BrimonHaTe npeoOpa3oBaHusl BEIPAXKESHHH, COASpKAIINUX J0rapru(MbI; OTIepUpPOBATH TOHITUSIMH:
JorapupMHUIECKOe ypaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THITHI JIOTapU()MUIECKAX YPAaBHEHUI
Y HEPaBEHCTB.

HaxonuTh pemeHus MpoCcTeHINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSMHU: CHCTEMa JIMHEWHBIX ypaBHEHUHW W e€ pellleHue; HCIOIb30BaTh
CHCTEMY JIMHEHHBIX YpaBHEHHH TSl PEIICHUS TIPAKTUIECKUX 3a/1a4.

HaxomuTh pemieHuss MpPOCTEHIIMX CHUCTEM U COBOKYMHOCTEH pallMOHAIBHBIX YpaBHEHUH U
HEPaBEHCTB.

MopnenupoBaTh pealbHbIe CUTYallMH Ha SI3bIKE aNreOphbl, COCTABIATH BBIPAKEHUS, YPABHECHUS,
HEPaBEHCTBA M CUCTEMBI TI0 YCJIIOBHIO 3a/1a4M, HCCIIE0BATh MMOCTPOSHHBIE MOJICNIN C MCIIOJIb30BaHUEM
amrmapara anreopsbl.

DOyHKIUM U TpadpuKu

OnepupoBaTh MOHATHSIMH: TIEpUOANYECKas (YHKIUS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIWH,
TOYKH JKCTpeMyMa (yHKLIHH, HauOoJblllee U HauMEHbIee 3HAYeHUS (DYHKUHUU Ha TMPOMEKYTKE;
WCIOJIb30BaTh UX ISl UCCIeNOBAHUS (DYHKINH, 3aIaHHON rpaduKoM.

OnepupoBathb MTOHSTUSIMH: rpadguku MOKa3aTeJIbHOM, JorapupMHUIECKOM u
TPUTOHOMETPHUECKUX (DYHKIMH; M300pakaTh UX HA KOOPAWHATHOW TUIOCKOCTH M UCIOIB30BATh JUIS
pellieHrs ypaBHEHUN U HEPABEHCTB.



N300pakaTh Ha KOOPAWHATHOM MJIOCKOCTU TpapUKN TUHEHHBIX YPABHEHUH U HCIIOJIBb30BaTh UX
JUISL PEIIEHUS CUCTEMBI JIMHEWHBIX YPABHEHHI.

Hcnonb3oBate rpaduku GYyHKIMNA JUIS MCCIEJOBAHUS MPOIECCOB M 3aBUCHUMOCTEH M3 JAPYTHX
y4eOHBIX AUCLUIUINH.

Havana mareMaTH4yecKoro aHajimnsa

OnepupoBaTh MOHATHAMU: HENpepbIBHAS (YHKIMS, NPOU3BOAHAs (YHKLMHU; HCIOJIb30BAThH
reOMETPUUECKUI U (PU3NIECKHUI CMBICI IPOM3BOIHON ISl PELICHUS 3a/1a4.

HaxonuTe nNpouM3BOIHBIE 3JIEMEHTAapHbIX (YHKIHMH, BBIUUCIATH IPOU3BOJHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKITHIA.

Vcnonb30BaTh NPOM3BOHYIO JUISl UCCIIENOBAaHUS (YHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI,
MPUMEHSTH PE3YIbTAThl UCCIIEAOBAHUS K IIOCTPOCHUIO TPaHKOB.

Hcnonp30BaTh NMPOU3BOAHYIO Ul HAXOXKIACHUS HAWIIYYLIETO PELIEHUS B IPUKIATHBIX, B TOM
YHUCJIE COLUATIbHO-3KOHOMUYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATUAMHU: IEpPBOOOpa3Has W MHTErpayl; IOHUMAThb TIE€OMETPUYECKUHA U
(bu3nvecKuii CMBICI HHTErpaa.

Haxonuth mnepBooOpa3Hble 3JIEMEHTApHbIX (YHKLUWH; BBIYUCIATH HMHTErpayl 1o Qopmyie
Herotona—Jleitbuuna.

Pemate npukiagHble 3a1a41, B TOM YUCIIE COLIMATIbHO-I)KOHOMHUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeACTBAMUA MaTEMATHYECKOT0 AaHAJINA3A.

COJEP)KAHUE TEM VYYEBHOI'O KYPCA «AJITEBPA MW HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

10 KJIACC

Yucna v sblunCEHUA

Panmonanehpie yncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIpOOHM, TPOLIEHTHI, OECKOHEUYHbIE
nepuosudeckue aApoou. ApudmMernueckue onepanyy ¢ paloOHAIbHBIMU YHCIaMH, NPeoOpa3oBaHUs
YHUCIOBBIX BbIpakeHUH. [IpuMeHeHue npoOelt M MPOLEHTOB JJs peIIeHUs NPUKIATHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIEH 3HAHUM U pEabHOMN )KU3HU.

JleiicTBuTenbHBIE Uncia. PalionanbHble U UppallMOHANIbHBIE YKca. Apu(MeTHUecKre onepalun
C JEUCTBUTEIbHBIMH uucCiaMU. [IpuOIMKkEHHBIE BBIYUCIEHMS, NMpaBHJa OKPYTJICHUS, NPUKHUIKA U
OLIEHKA pe3yJIbTaTa BIYMCIICHUN.

Crenenp ¢ uenbiM mokazatesnieMm. CraHmapTHas Qopma 3amucu  JIEWCTBUTENBHOTO YHCIIA.
Hcnonp3oBanue noaxonsiie Gpopmbl 3anucy JEHMCTBUTENBHBIX YMCET AJS PELICHUS MPaKTHYECKUX
3a]1a4 U MIPEJICTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypalibHOU cTeneHH. [leiicTBus ¢ apupMeTHyecKMMU KOPHSIMHU
HaTypaJbHOM CTETIEHHU.

CuHyC, KOCMHYC M TaHT€HC YMCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOTO apTyMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPE0OPa30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUYECKUX  BbIpakeHUH. (OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopMyIIbL.

VYpaBHeHMe, KOpeHb ypaBHEeHUs. HepaBeHCTBO, penieHre HepaBeHCTBa. MeTol MHTEPBAJIOB.

Perienue nesnbx U ApoOHO-PAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB.

Pemenue nppanyvoHanbHbIX YpaBHEHU U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHUN.

IIpumeHeHne ypaBHEHM M HEPAaBEHCTB K pEIIEHUI0 MaTeMaTHYECKMX 3aJad U 3a1ad u3
pa3nuyHbIX 001acTeil HAYKH U PEeabHOM KU3HHU.

DOYyHKUMH U TPaPUKU

Oynkus, crocoOb! 3ananus Gyuakmuu. ['paduk Gyakiuu. Bzaumuo oopatabie GyHKIHH.

OO6nacte ompesnereHUs W MHOXECTBO 3HaueHWH ¢yHkumu. Hymm ¢ynkuuum. IIpomexyTku
3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKLIUH.



CrenenHas pyHKIUS ¢ HATYpaJIbHBIM M IIEJIbIM TIOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
rpaduk KOpHsS N-Oi CTENEHH.
Tpuronomerpudeckass OKpy»KHOCTb, ONpPEAEICHUE TPUTOHOMETPUYECKUX (YHKIMH YHCIOBOIO

apryMeHTa.

Hayana MaTeMaTH4eCKOro aHAIN3a

ITocnenoBarenbHOCTH, COCcO0BI 3aJjaHus [10CJIe10BATEIbHOCTEH. MOHOTOHHBIE
[10CJIEI0BATEIbHOCTH.

Apudmernueckas U reomerpuyeckas nporpeccuu. beckoHeuHO yObIBaromas reoMeTpuyecKas
nporpeccusi. Cymma OeCKOHEYHO YyObIBaroIedl reoMerpuueckor mporpeccuu. Popmyna CIOXKHBIX
IpoLEeHTOB. Mcronb30Banne MPOrpeccuu AJIs PEEHUs pealbHbIX 3a/1a4 IPUKIAIHOIO Xapakrepa.

MHo:xecTBa U JIOTHKA

MHosecTBO, omnepanuu Haja MHoXecTBamH. Jluarpammbl Oilnepa—Benna. IIpumenenue
TEOPETUKO-MHOKECTBEHHOIO alapara s ONMCAaHUs PEaJbHbIX IPOLECCOB U SBICHUH, IIPU PELICHUN
3aJa4d U3 IpYrux y4eOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KAa3aTEILCTBO.



Haunmenoanue pasznena KosmnuectBo OcHOBHOE cofiep>KaHne OcHOBHBIE BUJIBI ICATEILHOCTH
(Tembl) Kypca 4acoB o0yJaronuxcs
MHOX€ECTBA PALIMOHAIIBHBIX U 14 MHokecTBO, Onepanuu Hcnoub30BaTh TEOPETUKO- MHOXKECTBEHHBIN

I[ef/'ICTBI/ITeJIbHBIX YUCCII.
PaHI/IOHaJ'H:HBIe YPaBHCHUA U
HCPAaBCHCTBA

HaJl MHOKeCTBaMU. [[narpamMmmbiDiinepa—
Benna.

Panmonanesubie unciaa. OObIKHOBEHHBIEU
JIeCATUYHBIC IPOOHU, TIPOLIEHTHI,

OECKOHEUHBIE TIEPUOIUUECKHE APOOH.
Apudmernueckue OIepanuu c
paloHaIbHBIMU YHCIAMH, MPeoOpa3oBaHUS
YHCIIOBBIX

BbIpaxkeHuil. [Ipumenenue npobeit u
MIPOIICHTOB JUTsI PEIICHUS MPUKIIaTHBIX3a]a9
Y3 Pa3JIMYHbIX OTPACIIEH 3HAHUWH PEATbHOMN
JKU3HHU.

JleicTBuTeNbHBIC UKclia. ParinoHaibHbIE U
uppaluoHaIbHbleuncia. ApupMeTnyecKue
ONEPALMHC IEHCTBUTEIILHBIMU YUCIAMH.
[TpubnmxEHHBIE BEIYUCIICHUS, IPAaBUIIa
OKPYTJICHUS, IPUKUJIKA U OIIEHKA pe3ysIbTaTa
BBIYMCIICHHIA.

amnmapar JiJIsl OIMCAHMS X0/1a PEIICHUS
MaTeMaTUYeCKHUX 3a/1a4, a TAKKE PEATbHbIX
MIPOIIECCOB U SIBJICHUH,IIPY PEIICHUH 33]1a4 U3
IPYTUX YY4EOHBIX TPEIMETOB.

OnepupoBaTh NOHATHUIIMHU: PAITHOHAIBHOE
YHCIIO, ICHCTBUTEIILHOCUHCIIO, OOBIKHOBCHHAS
1poOB,

JecATUYHAs APOOb, MPOIEHTHL. BHIMOJHATH
apumMeTHYecCKueonepaIy ¢ panuoHAIbHBIMH
UJIEHCTBUTEIILHBIMU YUCIIAMU; TIPUOTUKEHHBIC
BBIYHCIICHHUS,

UCIIONB3YS MpaBuiia okpyrienus./leaarb
NPUKUAKY U OLIEHKY pe3yJIbTaTa BhIUNCICHUN.

OnepupoBaTb NOHATHAMU:
TOXJAECTBO, YPAaBHCHUC, HCPABCHCTBO,




ToxxmecTBa M TOXKJICCTBEHHBIE
npeoOpa3zoBaHus. Y paBHEHHE, KOPCHb
ypaBHeHHs. HepaBeHCTBO, perieHue
HEpaBeHCTBA. MeTO1 HHTEPBAJIOB.

Pemienue nenpix U 1poOHO- paloOHAIBHBIX
YPaBHEHHI HHEPABEHCTB

LIEJIO€ U PAallMOHAJIbHOE YPaBHEHUE
HEPaBEHCTBO.

BoInoJHATH Npeodpa3zoBaHMsl LIEJIbIXU
palOHAIBHBIX BBIPAKEHUM.

PemiaTe OCHOBHBIE TUIIBI LIEJIBIX
UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
IIpuMeHsATH pallMOHAJIbHBICYPABHEHUS U
HEpaBEHCTBA ISl PEILICHUS] MaTEMaTUYECKUX
3a/1a4 U 3a]a4 U3 Pa3IMYHBIX 00J1acTel HayKuu
pEaATbHOM )KU3HU

Oynkuun u rpapuku. CTeneHbe
[eJIBIM TT0Ka3aTeIeM

@Oynkius, cnocoObl  3afaHus  (QYHKLHUU.
BzaumHo oOpatasie  Qynkuuu. ['paduk
byHKIUH.

O0nacTh onpeAesieHus] U MHOYKECTBO3HAUYCHUM
¢yukuuu. Hymn  ¢yskumun. IlpomexyTku
3HAKOIOCTOSIHCTBA.

YérHble u Heu€THbIe PyHKIMU. CTeneHs ¢
1esbIM nokaszaresneM.CranaapTHas popma
3aIlUCH ICHCTBUTEIBHOTO YHCIA.
Hcnonp3oBanue noaxoasiieil popmbizanucu
JEHCTBUTEILHBIX YHCET

JJI1 pEIICHUS TPAaKTHYCCKUX 3a1a4n
MNpEACTaBJIICHHUA JAaHHBIX.

CrenenHast GyHKIMS ¢ HATYPaJIbHBIM U LIEJBIM
noka3zareneM. E€ cBoiicTBa urpadux

OnepupoBaTb NOHATUAMM: DYHKIMS,
crocoObl 3a7jaHus (PYyHKIUH, B3AUMHO
oOparHbIe PYHKIMH, 00JIaCTh ONIPEICIICHUS U
MHO’KECTBO 3HaU€HUN (QyHKIUU, rpapuK
(GyHKINYU; YETHOCTh U HEUETHOCTD (PYHKIUH,
HYJH (PYyHKIIUH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA.

BoinoJHATH Npeodpa3oBaHusA CTEIIEHEH C
LIEJIBIM TOoKa3aTeneM. Mcnons3oBaTh
CTaHJApTHYIO (GOpPMYy3aIlUuCcH
JEeMCTBUTEIILHOTO YHCIIA.

®opMyJIMPOBATh M MILJIIOCTPUPOBATH
rpaduvecku

CBOICTBA CTENIEHHON (YHKIIUH.

Bripaxathb ¢gopMyJ1aMH 3aBUCHMOCTH
MEX/1y BETUUMHAMHU.

Hcnonb3oBath nupposbie pecypebLiis
OCTpOEeHUS TpadUKOB (PYHKIIMH U U3YyUSHHS
UX CBOWCTB




®opMyJIHpPOBaTh, 3aNIUCHIBATHB

Tpuronomerpuyeckue ypaBHEHUS

aprymenTa. ApKCHUHYC, apKKOCHHYC

Y apKTaHI'€HC YMCIIOBOTO apIyMEHTA.
Tpuronomerpruueckas OKpyKHOCTb,

OIpEEIIEHNE TPUTOHOMETPUYECKUX
(YHKIMI YUCIOBOTO apryMeHTa.

OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI.
[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIp@YKEHHUI. PellieHre TpUrOHOMETPUUECKUX
YpaBHEHUI

ApudMETHIECKII KOPCHb 18 Apudmerndeckuii KOpeHb HATypaIbHOMN
N—oi1 crenenu. MppannonansHeie creneHu. JleicTBus CHMBOJIMIECKOH (popme
yYPAaBHEHUAN HEPABEHCTBA ¢ apu(MeTHYeCKUMHU KOPHSIMU N—OICTENeHN. A WIKOCTPUPOBATH IPpUMEpaMu
PelneHie NpparioHaIbHbIX YPABHEHUHN CBOICTBA KOPHSI N-0H cTeneHu. BhInoJHATH
HEPABCHCTB. npeoOpa3oBaHus UPPAITMOHATEHBIX
CroiicTsa i rpadHK KOPHS N-OficTene BbIpaXeHUU. PemnaTh OCHOBHULIC THUIIBI
MPPALMOHAJIBHBIX YPABHEHUI 1 HEPABEHCTB.
IIpumMeHATH AJ151 pelieHust
PA3JIMYHBIX 32124 UPPALMOHAJIbHBIE
YpaBHEHUS U HEPABEHCTBA.
CtpouTtb, YnTaTh rpaduK KOpHS N-0it
CTETEHH.
Hcnonb3oBath nupposbie pecypebLiis
nocTpoeHus rpadukoB GyHKUIUN U U3ydeHUs
UX CBOWCTB
@®opMyJIbl TPUTOHOMETPUU. 22 CuHyc, KOCHHYC U TAHI'€HC YUCIIOBOTO OnepupoBaTth NOHATHAMM: CHHYC,KOCHHYC U

TaHI'€HC IIPOU3BOJIBHOTO YIJIA.
Hcnonp3o0BaTh 3al1MCh IPOU3BOIBHOTO yTIiIa
yepe3 00paTHbIETPUTOHOMETPHUUECKUE
GyHKIHU.

BbinoHATH Npeodpa3oBaHus
TPUTOHOMETPUYECKUX BbIpakeHN. PemiaTb
OCHOBHBIE TUIIBI TPUTOHOMETPUUECKHUX
ypaBHEHUN




[Iocne10BaTEIEHOCTHH IPOrPECCHH S [TocnenoBaTenbHOCTH, CIIOCOOBI 3adaHUS OnepupoBaThb NOHATHSMM:
nociyeaoBarenbHocTel. MOHOTOHHBIE MOCIIeI0BATENbHOCTh, apudMeTndeckas u
MOCJIEI0BATEIbHOCTU. ApupMeTHyecKas u reoMeTpuyecKas
reoMeTpuueckas rnporpeccuu. beckoneuno porpeccuu; 6eCKOHEYHO yObIBarOIIast
yOBbIBaIOIIASITEOMETPUYECKAsI TPOTPECCHsl. reoMeTpHuuecKas mporpeccus, cyMma
CyMmMma OecKkOHEUHO yObIBatOIIEH OCCKOHEYHO YOBIBAIOIIEH T€OMETPUICCKOM
r€OMETPUYECKON TPOrPECCHUH. IPOrPECCUH.
CDOpMy_]Ia CJIOKHBIX IIPOLIEHTOB. 3agaBaTth MMOCJICAOBATCIIbHOCTUPA3TITUNYHBIMHU
Hcnonp3oBanue nporpeccuu il perieHus CIIOCOOAMH.
peanbHbIX 3aJjau IPUKIIAJHOTO XapaKkTepa IpumeHATH GopMyJTy CII0KHBIXIIPOLEHTOB
JJISl pelieHusl 3a/1a4 U3 pealbHON IPAKTUKU
(c ucoNMB30BaHUEM KATBKYJISITOPA).
Hcnosb30BaTh cBOIiCTBA
MOCJIeI0BATENbHOCTEN U MPOTPECCU IS
pELIEHNUs pealbHbIX 33Ja4lIPUKIIaHOIO
Xapakrepa
[ToBTOpenue, 06001IeHNE, 3 OcHOBHBIE TOHATUS Kypca anreOpbl U IIpuMeHATH OCHOBHBIE IOHATHS Kypca
CHCTEeMAaTH3aIsI 3HAHUI Hayal MaremaTmueckoro ananms3a 10 anreOpbl ¥ Ha4Yajl MaTEMAaTUYECKOT0 aHaIn3a
KJacca, 00001IeHne JUTSL pEIIeHus 3aa9
Y CUCTEMAaTU3alNs 3HAaHUN U3 PEAIbHOM JKU3HU U IPYTUXIIKOIbHBIX
JTUCIUIUINH
OBILIEE KOJIMYECTBO YACOB 68
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11 KUIIACC

Yuciia 1 BbIYUCICHUSA

Harypanbnsle u nensie yucna. [IpusHaku qenMMoCTy HEIbIX YUCEIL.

CreneHsb ¢ pallMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTuynble U HATypaIbHbIE JOTapH(MBI.

YpaBHeHus1 1 HEPABEHCTBA

[TpeoOpa3oBanue BEIpAKEHUMN, COACPIKAIINX JIOTAPU(PMBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIICHH C PAL[MOHAIBHBIM IIOKA3aTEIEM.

[TprMeprl TPUrOHOMETPUUECKHUX HEPABEHCTB.

IToxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl IMHEWHBIX YpaBHEHUN. Pelienne npukia HbIX 3a1a4 ¢ IOMOILBIO CUCTEMBI TMHEUHBIX
YpPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CHCTEM U HEPABEHCTB K PEIICHUIO MATEMaTUYECKUX 3a1a4 1 3a/1a4 U3
pa3nuyHbIX 001acTell HAYKH U peanbHOM KU3HU.

DyHKIUHN U ITpagUKH

Oynkuus. [lepuonnyeckue ¢pyHkuuu. [IpoMexxyTku MOHOTOHHOCTH (QyHKIUH. MakcUMyMBbl U
MUHUMYMBI QyHKIUU. Hanbompiiee 1 HauMeHblliee 3HaueHUe (PyHKLIUU Ha IPOMEKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U Ipa(UKH.

[TokazarenbHas u norapudmMudeckas GyHKIHH, UX CBOUCTBA U TPaPHKH.

Hcnonb3oBanue rpadukoB GYHKUMHN 1711 pellieH s ypaBHEHUM U JIMHEMHBIX CUCTEM.

Hcnonp3oBanue rpadgukoB GyHKIUHN /Ul UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEN, KOTOpBIE
BO3HUKAIOT MPH PEIIEHUH 33a]a4 U3 APYTHX YUEOHBIX NIPEIMETOB U PEaIbHOM KHU3HH.

Hayana maTremMaTH4ecKkoro aHajaimsa

HenpepsbiBable pyHKIMU. MeTOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB.

[TpousBoanas ¢pynkiuu. ['eomerpuueckuii U GU3NYECKUN CMBICI TPOU3BOIHOM.

[TponsBosHbIe 37eMeHTapHBIX (yHKIMH. DOpMybl HAXOXKIEHUS MPOU3BOJHOW CyMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIIMH.

[TpuMeHeHne TPOU3BOJHON K MCCIENOBaHHUIO (YHKIMH Ha MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxoxnenrne HauboIbII1ero 1 HauMEHbILIEro 3HaYeH!s PYHKIIMU Ha OTPE3KE.

[TpuMmeHeHre MPOU3BOIHON ISl HAXOXKJIEHUS HAWIYYILEro PEeIIeHUs B NMPUKIAJHBIX 3a/Jayax,
JUISL OIIPEICJIEHNS CKOPOCTH Tpoliecca, 3a4aHHOro GopMyJIoi 1iu TpaduKoM.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WNuTerpan, ero reomeTpuyueckuii M GuU3MUECKU CMBICI. Bpraucienne uHTerpana mo Gopmyie
Herorona—IJlelibuuma



Jlorapudmuueckue ypaBHEHUSU
HEPaBEHCTBA

HaTypaJbHbIE JOrapUPMBbI.
IIpeoOpa3oBaHue BbIpaKeHUI,
COoJIepKaLIHUX JIOTapu(MBbI.
Jlorapudmuueckue ypaBHEHUAN
HEpPaBEHCTBA.
Jlorapudmuueckas GpyHKIM, €€
CBOMCTBA U TpaduK

HanmenoBanue pasaena KomnuectBo OCHOBHOE COJIEpKAHUE OCHOBHEIE BUIBI ACITEILHOCTHA
(Tembl) Kypca 4acoB o0yJaromuxcs
Crenens ¢ pallMOHAIbHBIM 12 Crenenb ¢ paluoOHAIbHBIM DopMyJINPOBATH, 3aNIUCHIBATHB
[MOKA3aTEJIEM. nokaszatesnem. CBOHCTBA CTEIICHH. CHMBOJIMYECKO (popme
[TokazarenbHast QyHKIHSL. [IpeoOpazoBaHue BEIpaXEHUH, COACPIKAIINX U WJJIIOCTPUPOBATH NPUMepaMu
[TokazaTenbHbIE YpaBHEHUSIU paloHaIbHbIE CTEIICHU. CBOMCTBA CTETICHHU.
HEpaBeHCTBA [TokazarenpHbIC YpABHCHUSH [IpuMeHSATH CBOIiCTBA CTETICHU IS
HEpaBEHCTBA. npeoOpa30BaHUsI BBIPAXKCHUH.
[lokazarenbHast pyHKLM, €€ CBOMCTBaK DopmMy.IHMpPOBATH
rpaduk Y WTKCTPUPOBATH rpauyecKu
CBOWCTBA MTOKA3aTEIbHON (PYHKIINH.
PemiaTh OCHOBHBIE THIIBI IOKA3aTEIbHBIX
YpaBHEHUIH HEPABEHCTB.
Hcnoab3oBaTh HU(POBLIE pecypCbLIIs
MOCTPOEHHUS rpapuKOB PYHKIMN U U3yUEHUS
HX CBOWCTB
Jlorapudmudeckas pyHKIHS. 12 Jlorapudwm uncna. JlecssTuanbien ®opMyJINPOBaTH, 3ANIUCHIBATHB

CUMBOJIHYECKON opme

U WLIIOCTPUPOBATH NPUMepaMu
CBOICTBA Jiorapudma.

BoinosHsaTs npeoOpa3zoBaHus
BBIPAXEHUH, COJlepIKaIINX JIOTapU(pMBI.

®opmMy/IMpPOBATH U WIIIOCTPUPOBATH
rpaguyecKH cBOicTBa TorapupMUIECKOM
¢yHkuuu. PemiaTb OCHOBHBIE THUIIBI
Jorapu(pMHUUECKUX YpaBHEHHH, HEPAaBEHCTB.
Hcnoab3oBath HU(ppOBLIE pecypCblIs
nocTpoeHHs rpaduKoB PyHKIUI U N3ydeHUs
UX CBOWCTB.

3HAKOMHTBCSI C HCTOPHEH Pa3BUTHUSA
MaTEMaTHKU




Tpuronomerpuueckue GyHKIUU U
ux rpaduku. Tpuronomerpuaeckue
HEpaBEHCTBA

Tpuronomerpuyueckre QyHKIMH, X
CBOWCTBA U TpaduKu.

[IpuMepsl TPUTOHOMETPUYECKUX
HEPABEHCTB

OnepupoBarthb

NMOHSATHEM ITepUoanYecKas QyHKIHS.
Crtpouts, aHAJIN3UPOBATH, CPABHUBATH
rpaduKu TPUTOHOMETPUUECKHUX QYHKITUH.
DopMyIHPOBATH

U WJUIIOCTPUPOBATh IPauUeCcKu
CBOICTBA TPUTOHOMETPUUECKHUX
GyHKIHA.

Pemate npocrenmme
TPUTOHOMETPUUYECKHUE HEPABEHCTBA.
Hcnoas3oBath rpadpukm s

pelIeHNs TPUTOHOMETPUUECKUX
HEPaBEHCTB.

Hcnoab3oBars nugposbie pecypebl

JUISL IOCTPOCHUS TPadUKOB (DyHKITHI

Y U3YUYEHUS UX CBOMCTB

[IpousBoanas. [Ipumenenue
[TPOU3BOIHOMN

24

HenpepsiBHble pyHKIIMU. MeTOA UHTEPBAIOB
JUis peteHust HepaBeHCTB. I [pousBogHas
GyHKIMH.

I'eomeTpuueckuii U GU3NIECKUNCMBICT
MIPOU3BOJHOM.

[Ipon3BoiHbIE 3IEMEHTAPHBIX (PYHKIIMA.
IIponsBoHas CyMMBI, IPOU3BEACHMS,
YaCTHOTO (PYHKIIMH.

[IpumeHneHne Npou3BOAHOMK UCCIEN0BAHUIO
(GyHKIMHA HAa MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnenne HanOoJIbIIETO M HAUMEHBIIETO
3Ha4YeHUsl GYHKIUHUHA OTPE3KE.

[IpuMeHeHne MPON3BOIHON I HAXOXKIACHUS
HaWIy4IlIEropelleHus B IPUKJIAJHbIX 3a/1a4aXx,
JUIsL OTIPEZIETIEHUS] CKOPOCTH IIpolLIecca,
3a1aHHOTO (DOPMYJIOH MK TpaduKoM

OnepupoBaTh NOHATHSIMHU . HENIPEPBIBHAS
GyHKIUS; TPOU3BOIHAA(DYHKIINH.
Hcnosib30BaTh reOMETPUYECKUN

U (pU3UYECKHUI CMBICI TPOU3BOAHOM IS
peuieHus 3aay.

HaxoauTh npou3BOIHBIE 3JIEMEHTAPHBIX
GYHKIUH, BBIYHCIAATBIPOU3BOIHBIE CYyMMBI,
MIPOU3BEACHUS, YACTHOTO (PYHKIIHIA.
Hcnoab3oBaTh TPOU3BOIHYIOIIIS
uccieoBaHus QyHKIIMA HAa MOHOTOHHOCTb U
9KCTPEMYMBI,

NPUMEHATH Pe3yJbTaThl HCCJIEJ0BAHNUS K
MTOCTPOCHUIO TPadUKOB.

IIpuMeHsTH IPON3BOAHYIOIS HAXOKACHUS
HAWIy4IlEero peleHus B IPUKIAIHbIX, B TOM
YHUCJIE COUUATBHO-DKOHOMUYECKUX, 3a1a4ax.




3HAKOMHUTBCS C HCTOPUEN Pa3BUTHS
MaTEMaTUYECKOI 0 aHAIIN3a

HuTerpain u ero npuMeHeHuUst 9 [TepBooOpa3znas. Tabnuma OnepupoBaThb NOHSATHAMMU:
MepBOOOPA3HBIX. nepBooOpa3Hasi, HHTETpall.
HHrerpai, reoMeTpu4eCcKuii HaxoanTtb nepBooOpa3Hbie 3JIeMEHTapHBIX
1 pU3MUECKUI CMBICI HHTErpaa. byHKIMI; BBIYHCASTHUHTErPAJ MO
Brruncnenue uaterpana mno gopmyse ¢popmyne Herotona—JleiiOHmIA.
Herorona—Jleiibuuna 3HAKOMMTBCS C HCTOpPHEH Pa3BUTHS
MaTeMaTHYeCKOro aHaju3a
Cucrembl ypaBHEHUN 12 CucreMbl TMHEWHBIX YpPaBHEHUH. OnepupoBaTb NOHATHAMM: CUCTEMA
Peruenue npukiasHeIxX 3a1a4 JVHEHHBIX YPaBHEHUH U €€ pEeLICHHUE.
C HOMOII[BIO CHCTEMBI JINHEHHBIX Hcnosib30BaTh cCUCTEMY JIMHEHHBIX
YPaBHCHHH. YPaBHEHUU IS PELICHUS
CucTteMbl 1 COBOKYITHOCTH LEJIBIX, NPaKTHYECKHX 3a/1a4.
palMOHAIBHBIX, HPPAIHOHATIPHBIX, HaxoauTh pemieHust mpoCcTeHImmx
[I0Ka3aTeIbHbBIX, JJOrapu(pMUUECKUX CHCTEM M COBOKYITHOCTET
YPaBHEHHH 1 HEPABEHCTB. palMOHAIbHBIX YPAaBHECHHUM
Hcnonp3oBanue rpapukoB GyHKIUNAIA 1 HepaBEHCTB.
PeLIeHNs yPaBHEHHH 1 CHCTCEM. Hcnoan3oBarh rpaduku GyHKIMNIIS
[IpumeHeHne ypaBHEHUI, CUCTEMHU pEIIIEHHS ypaBHEHHIA.
HCPABCHCTB K PCIICHAIO MopenupoBaTh peajabHble CUTYallUHNHA S3bIKE
MATCMATHHICCKIX 3azfaq ¥ 3a/1at 13 ayreOpbl, COCTABIIATh BBIPAXKEHUS, YPABHEHMUS,
p aBHHqHI’DE o6mactei nayKu HEPAaBEHCTBAN CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
1 peallbHOH HKH3HH HCCJIC0BATH NMOCTPOCHHbIE MOJEJIHC
WCIIOJIb30BaHUEM arrapaTa aireopsl
HaTypasibHbIe U LENIbIe YHCa 6 HarypanbHbie U 1ieNbie Yrciia B OnepupoBaTh NOHATHSIME: HATYPAIbHOE
3a/1a4ax U3 peaJbHOM XKU3HU. qucIo, nenoe yncio. Memoab3oBarth
[Ipu3Haky AETUMOCTH LEIBIX YUCE IIPU3HAKU JIETUMOCTHULIEINBIX YACEN,
pa3ioKeHue uncia
Ha [IPOCThIE MHOKUTENH JUIsl PELLICHUA3a1a4
[ToBTOpEeHME, 0000IICHUE, 18

cucTeMaTu3alus 3HaHu|

OcHoBHbIE OHATHSA Kypca anreopbin
HavaJl MaTeMaTUIECKOTO aHAIN3a,

Pemiate npukiaagHbie 3aJa4H U3
pa3nuuHBIX  obOjacTell  HaykKd U




000011IeHNE ¥ CUCTEMAaTA3allis 3HAHNI

pEaTbHOM KU3HU C TOMOIIBIO

OCHOBHBIX TIOHATHH Kypca anreOpbl U
Haval MaTeMaTH4YECKOro aHaJIM3a.
BbiOupaTs  ONTHMAIBHBIE  CIIOCOOBI
BBIYMCIICHHUIA.

Hcnonab30BaTh A8 penieHus 3a1a4
ypaBHEHUs, HEPABEHCTBA U CUCTEMBbI
ypaBHEHHIA, CBOUCTBA (DYyHKITHIA

U rpaduKoB

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOTPAMME
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2. Ammmos l1I.A. MaremaTuka: anre6pa U Hayajla MaTeMaTHYECKOT0 aHAIN3a, TeoMeTpHs. Anrebpa u Hadaina MaTeMarndeckoro aHanuza. 10-11 kimaccer: yue6. s
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TEMATHYECKOE INTAHUPOBAHME C OIPEJIEJEHUEM OCHOBHBIX BUJIOB YYEBHOM JEATEJIbHOCTH

OBYUYAIOIIIUXCHA
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudpoBbie)
Konrposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHokecTBa pallHOHAJIBHBIX U
€MCTBUTENBHBIX YKCeN. PanlnoHambHbIC 14 1 bubmorexa LHOK
A el https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
Oyukiuu U rpaduku. CTeneHs ¢ HeIbiM 6 bubnnoreka [JOK
IIOKa3aTesIeM https://m.edso00.ru/1568aba3
ApudmeTnueckuii KOpeHb N—Oi CTETeHHU. 18 1 bubnuorexa [JOK
WNppannoHainbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyIsl
TpUroHoMeTpuu. TpUuroHoMeTpuyecKue 22 1 bubmorexa HOK
P TPHIL 1P P https://m.eds00.ru/1568aba3
ypaBHEHUS
[TocnenoBaTenbHOCTH U TPOTPECCHUH 5 bubmorexa HOK
A poTP https://m.edso0o.ru/1568aba3
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 3 1 bu6nmoreka [JOK
3HAHWI https://m.edso00.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0
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KoanuecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uu¢poBbie)
KonTpoabusbie IIpakTnueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
CreneHsb ¢ palluOHATBHBIM ITOKa3aTeIeM.
1 [TokazatenpHas ¢pynknus. [lokazarenbHbie 12 1 bubmmorexa [JOK
YHIHHA https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPaBEHCTBA
Jlorapudpmuueckas QyHKIUS.
2 .HOFapl/IiMI/IquKI/Ie (byaB:eHm[ u 12 bubamorexa LOK
p P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudueckue (yHKIMU U HX
3 rpa(bHKH T II?IFOHOMeTquecIIiHe 9 1 bubmmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bu6nmoreka [JOK
4 II I i 24 1
POHSBOAHAS. LIPHMCHCHHIE TPOHIBOAHON https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
n
° HTCTpajt i €ro HpUMEHEHHA o https://m.edsoo.ru/f11c4afd
. bubnuoreka [JOK
12 1
6 CHCTeMEI ypaBHeHHi https://m.edsoo.ru/f11c4afd
7 HarypanbHbIC U 1I€TIBIC YKCa 6 bubmorexa [JOK
yp H https://m.edsoo.ru/f11c4afd
3 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 18 5 bu6mmorexa [IOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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CIIOCOBBbI OLEHKU  JOCTHUXEHUSA  YYAHLIUMUCA  ITNIAHUPYEMBIX
PE3YJIbTATOB
Kpurepun ounenuBanmsa. Martemaruka .Ajaredopa. Aiaredpa m Havaga a”aausa. ['eomerpus.
BeposiTHOCTH M CTATHCTHKA

Jlnsi  OLEHMBAaHUS TPEAMETHBIX pPE3yJlIbTaTOB MO Yy4yeOHOMY mpenmery «MaremaTtuka»
OTIpeICNICHO MATh YPOBHEHN TOCTHKEHUHN YUalllUXCsl, COOTBETCTBYIOLIMX OTMETKAM OT «5» 710 «1».

ba3oBblii ypoBEeHb AOCTHKEHHH — YpPOBEHb, KOTOPBIA JEMOHCTPUPYET OCBOCHHE YUEOHBIX
JIEHCTBUM C OTIOPHOM CHCTEMOM 3HAHUH B paMKax JuanazoHa (Kpyra) BblIeJIeHHBIX 3a1a4. OBaagcHue
0a30BbIM YPOBHEM SIBJISICTCSI JOCTATOYHBIM JJISi MPOJOJDKEHUS OOy4YeHMsI Ha CJEeAYIOUIeH CTyNeHu
o0Opa3oBaHMs, HO HE MO NPOGUIHLHOMY HampaBiieHuto. JlocTrkeHuto 0a30BOT0 YPOBHS COOTBETCTBYET
OILICHKA «YJIOBJIECTBOPUTEIHLHO» (UM OTMETKA «3», OTMETKA «3aU4TECHO»).

[IpeBbImeHre 6a30BOTO YPOBHS CBHIETEIBCTBYET 00 YCBOSHHH OIOPHOW CHCTEMBI 3HAHUH Ha
YPOBHE OCO3HAHHOTO MPOM3BOJILHOTO OBJIQJCHUS YYeOHBIMU ACWUCTBUSMH, a TAaKKe O KpPYro3ope,
mupore (WM W30MpaTeNbHOCTH) MHTEpecoB. LlenecooOpa3HO BBIIENUTH CIEAYIOIIME JIBa YPOBHSA,
MIPEBBILIAIONINE 0a30BBIiA:

* IOBBIIICHHBIN YPOBEHB JOCTUKEHHUS IUIAHUPYEMBIX PE3YJIbTaTOB, OLIEHKA «XOPOII0» (OTMETKa
«»);

* BBICOKUI YPOBEHB TOCTHKEHUS TUTAHUPYEMBIX PE3yJIbTaTOB, OLICHKA OTIIMYHO» (OTMETKA«S»).
[loBpIlIEHHBIH U BBICOKMM YPOBHU JOCTHUKEHHSI OTJIMYAIOTCS IO IMOJHOTE OCBOCHMS IUIAHUPYEMBIX
Pe3yIbTaTOB, YPOBHIO OBJIAJICHUS YICOHBIMH ACHCTBUSAMH M CPOPMHUPOBAHHOCTHIO HMHTEPECOB K TAHHOM
MpeAMETHOM 00JIaCTH.

NuauBuayanbHble TpaeKTOpUK 00ydeHUs 00y4aroIuXCsl, IEMOHCTPUPYIOLINX MOBBILICHHBIN U
BBICOKUH YPOBHHU JOCTHXKEHUH, 11€71ec000pazHO (OPMHUPOBATH C YUETOM HHTEPECOB 3TUX 00yYaIOLINXCS
U UX TaHoB Ha Oynymiee. [Ipm HaiuyMuM yCTOHYMBBIX MHTEPECOB K Yy4eOHOMY INpeAMETy H
OCHOBATEJIbHOI MOATOTOBKM IO HEMY Takue OOydarolluecs MOTYT ObITh BOBJIEYEHBI B MPOEKTHYIO
JesITeIbHOCTh 10 MPEAMETY U COPUEHTHPOBAHBI Ha MPOJOJIKEHHE O0yYeHMs B CTapLIMX Kiaccax Io
JTAHHOMY TPOUITIO.

Jlig onucaHus MOATOTOBKU OOY4YaOIIMXCs, YPOBEHb JOCTHXKEHUH KOTOPBIX HUXKE 0a30BOTO,
1enecoo0pa3Ho BBIIACIUTh TAKXKeE JIBa YPOBHS:

* HU3KHUM ypOBEHb JOCTHKEHHH, OLIEHKA «IJT0OX0» (0TMETKa «1», «2»), He JocTHKEeHHe 6a30BOro
ypOBHS (TIOHUKEHHBI M HU3KUI YPOBHHU JOCTHKEHUN) (QUKCHUpYETCS B 3aBUCUMOCTU OT 00BEMa U
YPOBHSI OCBOEHHOI'O M HEOCBOEHHOTO cojepxkaHus npenMera. Kak mpaBuio, MOHMKEHHBI ypPOBEHb
JOCTH)KEHUH CBUETENbCTBYET 00 OTCYTCTBUHM CHUCTEMAaTHYECKOW 0a30BOM MOATOTOBKH, O TOM, YTO
00yYaroImuMCsi HE OCBOCHO Jak€ U TIOJIOBUHBI IUIAHUPYEMBIX pE3yJbTaTOB, KOTOPHIE OCBAaWBAET
OOJIBITMHCTBO O0YYAIOIIMXCS, O TOM, YTO UMEIOTCS 3HAUUTENIbHBIE MPOOeNbl B 3HAHUX, JalbHelIee
oOydeHue 3aTpyTHEHO.

[Ipun »TOM OOywaromuiics MOXET BBINOJIHATH OTJENbHBIE 3a/laHUs TOBBIIIEHHOTO YPOBHS.
Jannas rpynmna oOyuaromuxcsi (B CpelHeM B Xoje 00ydeHus cocTaBisromnias okoio 10 %) tpedyer
CHEIHMabHOM UarHOCTHKU 3aTpyJHEHHH B 0O0ydeHHH, MPOOEOB B CUCTEME 3HAHMM W OKa3aHUs
LIEJICHANPABICHHOW TOMOLIM B JIOCTH)KEHUH 0a30Boro ypoBHs. Hwu3Kkuii ypoBeHb OCBOEHUS
TUTAHUPYEMBIX Pe3yJIbTaTOB CBHJIETENHCTBYET O HAIMYUU TOJIBKO OTIEIBHBIX (hparMEeHTApHBIX 3HAHHMA
0 TpeaMeTy, JAaibHellnee OOy4YeHHE TPAKTHYECKH HEBO3MOXKHO. OOyuarommumcsi, KOTOpbIe
JIEMOHCTPUPYIOT HU3KHH YPOBEHb JIOCTHXKEHUH, TpeOyercs creluaibHas MOMOIIb HE TOJBKO IO
y4eOHOMY MpeaMeTy, HO U 1Mo (OPMUPOBAHHUIO MOTHBAIMU K OOYYEHMIO, Pa3BUTHUIO HMHTEpeca K
M3y4aeMol mnpeaMeTHOW o0jacTh, MOHMMAHHIO 3HAUYMMOCTH MpeaAMeTa M KU3HU U 1p. Tonbko
HaJIM4Yue MOJOKUTEITFHON MOTUBALIMKA MOXET CTaTh OCHOBOM JIMKBHUJIAIIUU MPOOEIOB B 00yYEHUH ISt



JAHHOM IpyMIbl 00y4YarOIIHUXCSL.

@opMbl KOHTPOJISI: YCTHBI OTBET, KOHTpOJIbHAas paboTa, caMocCTosITeNIbHas padora,
MaTEMaTHYECKUN TUKTAHT, TECT (IIPOBOAUTCS B paMKax ypoka 5-10 MUHYT)

HopMbl omeHOK mHCbMEHHBIX PpadoT (KOHTposibHAs paboTa, camocToATeNbHas paboTa,
TEKyIl[asi MMCbMEHHas paboTa) mo Matematuke B V—VI kinaccax.

Copneprxanue 1 00bEM MaTepHrala, BKIFOYaeMOI'0 B KOHTPOJIbHBIE TMCbMEHHbIE paOOThI, a TAKXKE
B 3aJaHMs JUId IIOBCEJHEBHBIX IMCBMEHHBIX YIPAKHEHUH, OIPENENAIOTCsS TpeOOBaHUIMH,
YCTaHOBJIEHHBIMH 00pa30BaTEeIbHOM POrpaMMON.

ITo xapakTepy 3ajaHHi MUCbMEHHBIE PAOOTHI COCTOAT:

a) TOJIBKO U3 IPUMEPOB;

0) TOJIBKO U3 3a/1a4;

B) U3 337124 U IPUMEPOB.

Ouenka nNHCbMEHHOW PadoOThI OMNpeaeNseTCs C YUYETOM TMpexAe BCero e¢ oOIero
MaTEMaTHUYECKOr0 yYpOBHS, OPUIMHAIBHOCTH, MOCJIEI0BATEIbHOCTH, JIOTUYHOCTU €€ BBINOJIHEHMS, a
TaKXe yKciia OMKUOOK U HEJIOUCTOB U KauecTBa 0(opMIIeHUs paboTBhI.

Omn6xa, HOBTOPSAIONIASACS B OTHON paboTe HECKOJIBKO pa3, pacCMaTpUBAETCs Kak OJJHa OLIMOKa.

3a opdorpapuyeckne OmMUOKH, JOMyLICHHbIE YYEHUKAaMH, OLIGHKA HE CHIIKaeTcs; o0
opdorpapuyeckux omuOKax JOBOIUTCS 10 CBEJIEHHs IpernojaBaTelis pyccKoro ssbika. OpHako
OLIMOKY B HATUCAaHUM MAaTEMAaTUYECKUX TEPMUHOB, YK€ BCTPEUABLIMXCS IIKOJIbHUKAM KJ1acca, JOJKHBI
YUUTBHIBATHCS KaK HEJOUYCTHI B paboTe.

IIpu oneHke NMUCbLMEHHBIX PadOT MO MaTeMaTHKe PA3JIM4YalOT rpy0Oble OIIUOKH, OIIMOKHU H
HEA04eThlI.

I'py6siMu B V—VI kiaccax cuMTaroTcsi OUIMOKH, CBS3aHHBIE C BONPOCAMU, BKIIOUCHHBIMU B
«TpeboBaHus K YPOBHIO IOATOTOBKM OKAaHYMBAIOIIMX Ha4YaJbHYIO IIKOIY» 0Opa30BaTEebHBIX
CTaHJApTOB, a TAK)KE IMOKA3bIBAIOLIME, YTO YUYEHUK HE YCBOWJI BOIPOCHI M3YYEHHBIX HOBBIX TEM,
OTHECCHHBIE CTaHJapTaMH OCHOBHOTO 0OIIero oOpa3oBaHUS K YHMCIY OOS3aTEeNIbHBIX ISl YCBOEHUS
BCEMHU Y4yeHMKaMu. Tak, Hampumep, K TIpyObIM OTHOCATCS OIIMOKM B  BBIYMCICHUSX,
CBUJETEIbCTBYIOIINE O HE3HAHWM TaOJUIbl CIOXKEHHUS WIM TaOJIMLbl YMHOXEHHS, CBSI3aHHBIE C
HE3HAHHWEM aJIFOPUTMa MUCbMEHHOTO CIIOKEHUS U BBIYUTAHUS, YMHOXKEHUS U JIEJICHUS HAa OJHO- WU
JBY3HAYHOE YUCIIO U T. M., OUIMOKH, CBUJETEILCTBYIOIINE O HE3HAHUN OCHOBHBIX (POpMYJI, PaBUI U
SBHOM HEYMEHMM HUX IPUMEHATh, O HE3HAHUM IPUEMOB pEIIECHUS 3a/lady, aHAJOTUYHBIX paHEe
U3Y4YEHHBIM.

IIpumeuanue. Ecnu rpybas ommOka BcTpeuaeTcs B pabOTe TOJNBKO B OJHOM Cllydae U3
HECKOJIbKUX aHAJIOTHYHBIX, TO IIPH OLIEHKE Pa0OTHI 3Ta OIMOKAa MOKET OBITh MPUpPAaBHEHA K HErpyOOi.

IIpumepamu HerpyObIX OIIMOOK SIBJSIKOTCHA: OIIMOKH, CBSI3aHHbBIE C HEJOCTATOYHO IMOJHBIM
YCBOGHHMEM TEKYIIero y4eOHOro Marepuaia, He BIOJHE TOYHO C(OpPMYIHPOBAHHBIM BOMPOC HIIU
MOSICHEHHE TIPH PEIICHUH 33]]a4ul, HETOYHOCTH MPYU BHIMOJIHEHUH F€OMETPUUECKUX MTOCTPOEHUH U T. .

Henouéramm cuuTaroTcsi HepalMOHalbHbIE 3alMCH TPU BBIYUCICHUSAX, HEpalHOHAJIbHbIE
MIPUEMBI BBIYMCIIEHUH, TPpeoOpa3oBaHMii U pelIeHni 3a1a4, HeOpEeKHOE BBITTOJIHEHUE YEPTEKEN U CXEM,
OTJeNIbHBIE MOTPEUIHOCTH B (POPMYIUpPOBKE MOSICHEHUS WM OTBETa K 3ajmade. K HemoueraM MOXKHO
OTHECTH U JPYyTHE HETOCTATKU PadOThI, BbI3BAaHHBIE HEIOCTATOYHBIM BHUMAHUEM YUaIlIUXCsl, HAPUMeED:
HETOJHOE COKpalleHWe JApo0eil WM YJICHOB OTHOLICHMS; OOpalleHWe CMEHIAHHBIX YHCeN B
HEMPAaBWIBHYIO Ip0oOb NpPU CIOXKEHUHM M BBIYUTAHUU; TPOIMYCK HAUMEHOBAHHI; MPOIMYCK 4YHCEN B
IIPOMEKYTOUHBIX 3aIlUCX; MEPEeCTaHOBKA LHU(P NpU 3amucu 4ucenl; OMMOKH, JONMYLICHHbIE NpHU
NEPENUCHIBAHUM U T. II.

OrneHka MUCbMEHHONW Pa0dOThI IO BBITOJHEHUIO BBIUMCIUTENBHBIX 3a1aHUN U anreOpanyeckux



npeoOpazoBaHMit

Bbicokuii ypoBeHb (0TMeTKA «5») CTaBUTCS 32 O€3yKOPU3HEHHOE BBINOJIHEHHE MUCHbMEHHON
paboThI, T. €. a) €CIIU pelIeHUE BCEX IPUMEPOB BEPHOE;

0) eciu Bce IecTBUS U MPeoOpa30BaHUs BHIIIOIHEHBI IPABUIIbHO, 0€3 OMMOO0K; BCE 3aIMCH X0/
pELIEHNs PacIIoNOKEHBI IOCIEA0BATENBHO, a TAKXKE C/e/IaHa POBEPKa PELIEHMsI B TE€X CIIydasx, Koraa
3TO TpedyeTcs.

IloBbIlIeHHBIH YPOBeHb (0TMeTKA «4») CTaBUTCS 3a pabOTy, KOTOpast BHIIIOJIHEHA B OCHOBHOM
MPaBUIILHO, HO JIOMYyIIIeHa o/1Ha (HerpyoOas) ommoKa Wiy ABa-TPHU HEIOUETA.

ba3oBblii ypoBeHb (0TMeTKA «3») CTaBUTCA B CICAYIONIUX CIIyYasx:

a) eciii B paboTe UMeeTCs 0{HA TpyOast ommoKa 1 He OoJiee OJTHON HEerpyOOi OIIMOKY;

0) pu HAJTMYWU OJTHOM TrpyOOi OIMMOKHU ¥ OJHOTO-ABYX HEIOYCTOB;

B) IIPU OTCYTCTBHH I'PyOBIX OIIMOOK, HO IIPH HAJTMYUH OT JIBYX JI0 YETHIPEX (HETPpyObIX) OMUOO0K;

I') IpY HAJTMYXU JIBYX HETPyOBIX OIIMOOK U HE OoJiee TPEX HEIOUETOB;

1) IpY OTCYTCTBUH OIMIMOOK, HO TIPY HAJIMYMH YETHIPEX U OoJiee HEJ0UCTOB;

€) €CII BEpHO BBITNIOJIHEHO 00JjIee OJIOBUHBI 00BEMa Beel pabOTHI.

Huske 6a30B0ro ypoBeHb (0TMETKA «2») CTaBUTCS, KOTJIa YUCIIO OMIHUOOK MPEBOCXOIUT HOPMY,
MIPU KOTOPOIl MOXET OBbITh BHICTABJICEHA MOJOKUTENIbHAS OICHKA, WU €CIU MPaBUILHO BBIIIOJHEHO
MeHee MOJOBUHBI BCei paboTHI.

Ipumeyanue. OT™MeTKa «5» MOXKET OBITh MOCTABJICHA, HECMOTPS HA HAJMYUE OJHOTO-IIBYX
HEJ0YCTOB, €CIM YUYEHUK J1aJl OPUTMHAIIBHOE PELICHUE 3aJaHUM, CBUAETEIbCTBYIOIIEE O €r0 XOpOoIleM
MaTeMaTHYECKOM Pa3BUTHH.

Onenka NMCbMEHHOH padoThI 10 PEelIeHUI0 TEKCTOBBIX 32124

Bbicokuii ypoBeHb (0TMeTKa«S») CTaBUTCS B TOM Cllydyae, KOT/la 3a/la4ya pelieHa MpaBUiIbHO:
XOJ] peleHHsl 3a]]aul BepeH, Bce JAECHCTBHS U IpeoOpa30BaHUs BBHIIOJIHEHbI BEPHO M PallMOHAILHO; B
3ajade, pemaeMod C BONPOCAMH WIIM TIOSICHEHHWSMHU K JCHCTBHSIM, JAaHBI TOYHBIE M IPAaBHIbHBIE
(hopMyIIHPOBKY; B 3a/1a4e, pelIaeMoi C TOMOUIbIO YpaBHEHMUs, JaHbl HEOOXOIMMbIE OSICHEHHUST; 3aIIUCH
MIPAaBUJIBHBI, PACIIOJIOKEHBI MOCIIEIOBATENBHO, TAaH BEPHBIH M HMCYEPIBIBAIOIINN OTBET Ha BOIPOCHI
3aJlauM; clieaHa MpoBepKa peleHus (B TeX ciyyasx, Korjaa 3To Tpedyercs).

IToBbIIeHHBIH YpOBeHb (0TMeTKA «4)») CTABUTCS B TOM CIIydyae, €CIH MpU MPAaBUIBHOM X0/
peleH s 3a/1aun JOMyIIeHa OJJHa HerpyOast omunoOKa UM 1Ba-TPH HEJA0UETA.

Ba3oBblii ypoBeHb (0TMeTKA «3») CTaBUTCA B TOM CJIy4ae, €CIM XOJ PEUIeHUs MPaBUIIbHBIM,
HO:

a) JOMyIeHa oJiHa rpy6as omubka u He OoJee 0IHOM HerpyOoii;

0) momyiieHa oaHa rpy0as ommbka 1 He 0osiee IByX HEIOUYETOB;

B) JIONYIIEHBI TPU-YETHIPE HErPyOble OUIMOKHU MPU OTCYTCTBUH HEJJOUYECTOB;

T') IOMYIIIEHO He 00Jiee NBYX HErpyOBIX OMMOOK U TPEX HEJOUCTOB;

1) IPH OTCYTCTBUHU OLIMOOK, HO MPU HATMYUH OoJiee TPEX HEJOUCTOB.

Huxe 06a30Boro ypoBeHb (0TMETKa «2») CTaBUTCS B TOM Ciydae, KOIJa YHUCIO OLIMOOK
MIPEBOCXOIUT HOPMY, IIPU KOTOPOIl MOXKET OBITh BBICTaBJIEHA MOJIOXKUTEIIbHAS OLEHKA.

Ipumeuyanus. 1. OTMeTka «5 » MOXeT ObITh MOCTABJICHA, HECMOTPS Ha HAJIMYME ONMUCKH WIN
HE/IoueTa, €CIM YUYEHHK Jall OPUTHHAJIBHOE pELICHHWE, CBUACTENbCTBYIOIIEE O €ro XOpolleM
MaTeMaTHYeCKOM Pa3BUTHH.

2. IlonoxurenbHas OLEHKA « 3 » MOKET ObITh BHICTABJIEHA YUYCHHKY, BBIIIOJIHUBIIEMY paboTy He
MTOJTHOCTBIO, €CJIM OH 0€301MO0YHO BHITIOJIHUI 00JIee TIOJIOBUHBI 00BEMa Beel pabOTHI.



Onenka KOMOMHUPOBAHHBIX IHCbMEHHBIX Pa00T 10 MaTeMaTHKe.

[TuceMenHast paboTa Mo MareMaTHKe, IMOJIeXkKAaIas OIICHUBAHUIO, MOXKET COCTOSTh U3 3a7a4 U
npuMepoB  (KoMOMHMpoBaHHast paborta). B a3rom ciywae npenogaBaTenb CHavdala JacT
MPEIBAPUTEIIbHYIO OLICHKY KaXKI0H 4acTh paboThI, a 3aTeM OOIIYI0, PYKOBOJCTBYSCH CJICIYFOIIMM:

a) eciii 00€ yacTu pabOThI OIEHEHBI OJIMHAKOBO, TO 3Ta OTMETKA JOJKHA OBITh 00IIeH /Tl BCei
paboTHI B IIEJIOM;

0) eciIM OLIEHKH YacTei pa3HATCS Ha OJUH Oayll, HAallpUMeEp, TaHbl OTMETKH «5» U «4» WK «4»
M « 3 » M T. II., TO 32 paboTy B LIEJIOM, KaK IIPABHJIO, CTABUTCS HU3IIAS U3 JIBYX OTMETOK, HO IMPHU 3TOM
YUUTBHIBACTCS 3HAUCHUE KAXKION U3 YacTeil paOdoThI,

B) HU3IIAS U3 IBYX JAHHBIX OTMETOK CTABUTCS M B TOM CITydae, €CJIM OJJHA 9aCTh pabOTHI OIlEHEHA
OarIoM «5 », a Apyras — 0amIoM «3 », HO B 3TOM CJIy4ae MPETo[aBaTe)Ib MOXKET OLICHUTh TAaKyI0 paboTy
B IIEJIOM 0aJUTIOM «4» MPH YCIOBHH, YTO OTMETKA «5» IMOCTABJICHA 32 OCHOBHYIO 9acTh PabOTHI;

T) €CcJIM OJ{HA U3 YacTel paboThI OlleHEeHa 0aioM «5 » WU «4», a Apyras — OaJuIoM «2» Win
«1», TO 3a BCIO pabOTy B IIEJIOM CTaBUTCS 0aUT «2»,HO IMPEINOIaBaTelIb MOXKET OIICHUTh BCKO paboTy
0amioMm «3 » TpU YCIIOBHH, YTO BBICIIAS W3 JIBYX JIAHHBIX OIEHOK IOCTaBJIEHA 32 OCHOBHYKO YacCTh
paboTHI.

Ipumeuyanue. OCHOBHOM CUUTACTCS Ta YaCTh PAOOTHI, KOTOPAs BKJIFOYAET OOJIBIINH 110 00bEMY
WM HanOoJiee BaKHBIH 110 3HAYCHHUIO MAaTePHAII TI0 U3y4aeMbIM TEMaM IPOTPAMMEL.

Onenka TEKYIIUX MUCHbMECHHBIX pa60T

IIpu oneHke MOBCEIHEBHBIX OOyyaromMX pabOT MO MaTeMaTUKE YYUTENb PYKOBOJCTBYETCS
yKa3aHHBIMH HOPMaMHU OIICHOK, HO YYMTBHIBA€T CTENEHb CAMOCTOSTEIBHOCTH BBINOJHEHHUS pPaboOT
yyaluMHucs, a TaKKe TO, HACKOJIBKO 3aKPEIJICH BHOBb M3y4aeMblif MaTepHall.

OO0yuaronue nuCbMeHHbIe PadoThl, BHIIOJIHEHHbIE YYAlIUMUCS BIIOJHE CaMOCTOSITENIHO C
NPUMEHEHHEM paHee M3YYCHHBIX M XOPOIIO 3aKPETUICHHBIX 3HAHWH, OIIEHUBAIOTCS TaK K€, KaK U
KOHTpPOJIbHBIE PA0OTHI.

OOyyaromue nucbMeHHbIe PadOThI, BHINOJIHEHHBIE BIOJIHE CAMOCTOSITENIBHO, Ha TOJIBKO UTO
U3yYEHHBIE M HEJOCTATOYHO 3aKPEIUICHHbIE MPaBUIa, MOTYT OLIEHMBAThCSA Ha OJMH OaJul BbIIIE, YeM
KOHTPOJIbHBIE pabOTHI, HO OTMETKA «5 » U B 3TOM CIIy4ae BBICTAaBIISIETCS TOJIBKO 32 0€3yKOPU3HEHHO
BBINOJIHEHHBIE paOOTHI.

IInceMeHHble PaGoOThI, BBHIOJHEHHbIE B KJIACCe C MPEIBAPUTENIBHBIM paz0opoM HX MOJ
PYKOBOJICTBOM YUHTEJIsI, OLIEHUBAIOTCS HA OJIMH 0ajll HIDKE, YeM ATO MPeyCMOTPEHO HOPMaMH OLICHKH
KOHTPOJIbHBIX MHCbMEHHBIX padboT. Ho Oe3ykopH3HEHHO BBHINOJHEHHas paboTa WU B 3TOM Ciydyae
OLIEHUBAeTCs OaIIoM «5 ».

JlomaniHue nucbMeHHbIe padoThl OLEHUBAIOTCS TaK K€, Kak KjlaccHas pabora o0yyaroniero
Xapakrtepa.

HopMbl O11eHOK MaTeMaTHYecKOro IUKTAHTa BBICTABIISETCS C YUETOM YHCIIa BEPHO PELICHHBIX
3aJaHuN:

Bricokuii ypoBeHb (OTMETKa «5»): YUCIIO BEPHBIX OTBETOB -8.

IToBbIlIEHHBIN YPOBEHB (OTMETKA «4»): UUCIIO BEPHBIX OTBETOB - /.

ba3oBbIil ypoBeHB (0OTMETKA «3»): UUCIIO BEPHBIX OTBETOB-5,6.

Hwmxe 6a30Boro ypoBeHb (OTMETKA «2»): YHCIIO BEPHBIX OTBETOB MEHEE 5.



Hopwmbl oieHOK TecTa:

Bricokuii ypoBeHb (0OTMETKA «5) UMCII0 BEPHBIX OTBETOB - 0T 90 10 100%.
[loBpIlIEHHBIN YPOBEHB (OTMETKA «4»): UUCIO BEPHBIX OTBETOB - OT 70 10 89%.
ba3oBbIil ypoBeHb (0TMETKA «3»): UUCIIO BEPHBIX OTBETOB - OT 50710 69%.
Huskuii ypoBeHb (OTMETKa «2»): UHCIIO BEepHBIX OTBETOB - 0 - 49%.

HopMBbI 0LI€HOK YCTHOTO OTBeTa:

Bbicoknii ypoBeHb (0TMeETKA «5») BBICTABIISICTCS, €CIM YUYalIMUCS: MOCIEeI0BaTEIbHO, YETKO,
CBSI3HO, OOOCHOBAaHHO W 0€30IIMOOYHO Hu3JaraeT ydeOHBbI MarepHual; JaeT OTBET B JIOTHYECKOU
MIOCJIEIOBATEILHOCTH € HCIOJB30BAHMEM IPUHATOM TEPMHUHOJIOTMH; ITOKa3bIBAET IOHUMAaHUE
CYIIHOCTH PACCMAaTPUBAEMBIX IOHSITUMN, SBICHUN U 3aKOHOMEPHOCTEN, TEOPH, B3AMMOCBSA3EH; YMEET
BBIJICJISITh TJIABHOE, CAMOCTOSATENBLHO TOJITBEPXKAATh OTBET KOHKPETHBIMU IpUMEpamu, (aKTamu;
CaMOCTOSITENIFHO aHAJIM3UpyeT M 0000IIaeT TEOPETHUYECKH MaTepHhal; CBOOOJHO YCTaHABJIMBAET
MEXIpeIMETHBIE (Ha OCHOBE paHee MPUOOPETCHHBIX 3HAHUI) M BHYTPUIIPEIMETHBIC CBSI3U; YBEPEHHO
1 0e301O0YHO MPUMEHSIET MOTYUYCHHbIC 3HAHUS B PEIICHUN HOBBIX, paHee He BCTPEUaBLINXCSA 3a/1a4;
paIoOHAaIbHO UCIIONB3YET HATIIAIHbIE TOCOOUS, CIPABOYHBIC MAaTEPHUAIIbl, YIEOHUK, TOTIOTHUTEIHHYIO
JTUTEPaTypy, MEPBOMCTOYHHUKHU; MPUMEHSET YHOPSAOYCHHYIO CHCTEMY YCJIOBHBIX O0O3HAUYE€HUU MpH
BEJICHUM 3alMCel, COMPOBOXAAIOIINX OTBET, UMEET HEOOXOAMMbIE HABBIKM pabOThl ¢ MpudOpami,
YepTeKaMH, cXeMaMu U rpaduKamMu, CONMYTCTBYIOIIMMHU OTBETY; JIONMYCKAaeT B OTBETE HEIOYETHI,
KOTOPBIE JIETKO UCTIPABIISAET MO TPEOOBAHUIO YUUTEIIA.

IHoBbIlIeHHBIH YPOBeHb (0TMETKA «4») BBICTABISCTCSA, €CJIM yUALTUNCS: TTOKAa3bIBACT 3HAHUE
BCET0 M3YUYEHHOTO Y4eOHOro MaTepHuaia; JaeT B OCHOBHOM MPABWJIbHBIA OTBET; y4€OHBIN MaTepuai
u3naraeT B 000CHOBAaHHOM JIOTUYECKOM MOCTIEI0BATENBHOCTH C IPUBEIEHUEM KOHKPETHBIX TPUMEPOB,
MpU ATOM JOMYyCKaeT OJHYy HerpyOyro ommOKy WUiau He Ooyiee JByX HEIOYETOB B HCIOJIB30BAHUU
TEPMHUHOJIOTHH y4eOHOTO MpeAMEeTa, KOTOPhle MOKET HCIPABUTh CAMOCTOSITENFHO; aHAIU3HPYET H
000011aeT TEOpEeTHUYECKHil MaTepual; coONI0/IaeT OCHOBHBIE MpaBUia KYJIbTYPhl YCTHOM peuu;
MPUMEHSET  YIOPSAJOYECHHYIO CHCTEMY YCIOBHBIX OO0O3HAa4YeHHW TIpU  BEJACHUU  3alluCeH,
CONPOBOXKIAIOIINX OTBET;

Ba3oBblii ypoBeHb (0TMeTKa «3»), BEICTABIISETCSA, €CIU YUAITUNCS: IEMOHCTPUPYET YCBOCHUE
OCHOBHOTO COJIepKaHUsl Y4eOHOro mMaTepualia, UMEET MpoOesbl, He MPENITCTBYIOMINE AabHEUIIEMY
YCBOGHHIO y4eOHOTO0 MaTepuasa; MPUMEHSET MOTy4YeHHbIE 3HAHUS MPU OTBETE Ha BOMPOC, aHATIU3e
MIPEITIOKEHHBIX CUTYAIIUH 110 00pa3ily; JOMyCKaeT OMUOKY B UCIIOIB30BAaHUY TEPMUHOJIOTHH YUeOHOTO
MpeIMeTa; TOKa3bIBaeT HEJJOCTATOUHYI0 COPMUPOBAHHOCTH OTACIBHBIX 3HAHUN U YMEHUI; BHIBOJIBI U
0000IIeHNsT apTyMEHTHpPYeT Ci1a0o, JOMycKaeT B HHUX OIIMOKH; 3aTpyJHSETCS MpU aHalIu3e U
000011eHNN y4eOHOT0 MaTepuaa; AaeT HEeMOIHbIE OTBETHI Ha BOMPOCHI YUUTEIS WIIA BOCIIPOU3BOIUT
coJiep’)KaHUE paHee MPOYUTAHHOTO y4eOHOro TEKCTa, cilabo CBSI3aHHOTO C 3aJJaHHBIM BOIIPOCOM;
WCTIONB3YET HEYMOPSAOYEHHYI0 CHCTEMY VCJIOBHBIX OOO3HAUYE€HWW TP BEJACHHUM 3aIuCel,
CONPOBOXKAAOIINX OTBET.

Huike 0a30BOro ypoBeHb (0TMETKA «2») BBICTABIISIETCS, €CIM YYallUMCA: HE PaCKpPbLI
OCHOBHOE CoOJiepikaHHWe Y4eOHOTO Marepuala B TMpeaelax IOCTaBICHHBIX BOIMPOCOB; HE YMeEeT
MIPUMEHSITh UMEIOIINECS 3HaHUS K PEIICHUIO KOHKPETHBIX BOMPOCOB U 3a/1a4 M0 00pas3ily; IOMyCKaeT B
oTBeTe Oosee ABYX rpyObIX OMIMOOK, KOTOPHIE HE MOKET HCIPABUTH JIa)XKe MPHU MOMOIIU YUAIIUXCs U
YUUTENS.



OIIUCAHHUE MATEPHAJIBHO -TEXHUYECKOI'O U YYEBHO-
METOJJAYECKOI'O OBECIIEYEHUS PABOYEN TPOT'PAMMBI

Maremaruka: anrebpa u Hayajla MaTEMaTHYECKOTO aHallM3a, reoMeTpus. Anredpa U Haydama
Maremartnueckoro aHanmsa, 10-11 kmaccel/ Amumon IILA., Konsrun FO.M., TkaueBa M.B. u ap.,
Axuunonepnoe obmectBo «M3narensctBo «Ilpocsenienne»

MU D®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET -
https://m.edsoo.ru/7f42d862

-calft «Pemry OI'D» -
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