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MNOACHUTEJIBHAS 3AIIMCKA

Pabouas mnporpamma ydeOHOro Kypca «Anrebpa M Hadajga MaTEeMaTHYECKOTO aHAIN3a»
(mpenmMeTHast o0nacTh « Anredpa ¥ Hayajga MaTEeMAaTUYECKOrO aHaIn3a», 0a30BbI ypOBEHb) HA YPOBHE
cpenHero oOmero oOpa3oBaHHMS COCTaBJICHAa B COOTBETCTBHM ¢ DepepalibHBIM TOCYAapCTBEHHBIM
00pa3oBaTesIbHBIM CTaHAAPTOM cpenHero oduiero oopazoBanus» ( [Ipuxaz MunoGpHayku Poccum ot
07.06.2012 N024480) u yuerom @enepasibHOl 00pa30BaTEIBLHOW HPOrpPaMMbl CPEAHETO OOILEro
obpazoBanus (Ilpukaz Munnpocsemenus Poccunu ot 18.05.2023 Ne371) u [lonoxxenust o pabouei
nporpamme MBOVY «Kapnoropcekast CII Nel18».

Kypc «Anrebpa u Hayajga MaTeMaTUYECKOI0 aHaJIN3a SBJIAETCS OJHUM U3 HanloJiee 3HAYUMBbIX
B IPOTpaMMe CTapIIeil IIKOJBI, IIOCKOIBKY, C OJHOW CTOPOHBI, OH 00€CIEYNBAET HHCTPYMEHTAIHHYIO
0a3y AJ U3y4eHMsI BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C Ipyroil CTOpOHBI, (OpMUPYET JIOTHYECKOE
1 a0CTpaKTHOE MBIIUICHHE YYAIIUXCsl Ha YPOBHE, HEOOXOIUMOM IS OCBOCHHUSI KYpCOB UH(POPMATHKH,
OOIIeCTBO3HAHUS, HCTOPUH, CIOBECHOCTH. B pamkax JgaHHOro Kypca ydaiuecs OBJIaJIeBalOT
YHHUBEPCAJIBHBIM  S3BIKOM COBPEMEHHOH HayKd, KOTopas (OpPMYIUPYET CBOHM JOCTHXKCHHA B
MaTematuueckoil popme. Kypc anreOpsl 1 Hayan MaTeMaTHYECKOTO aHaIN3a 3aKJIa/(bIBA€T OCHOBY JUIS
YCIICIITHOTO OBJIAJICHUSI 3aKOHAMHU (U3WKH, XUMUH, OWOJIOTHH, TOHMMAaHUS OCHOBHBIX TEHICHIWI
HSKOHOMHMKHM M OOIIECTBEHHON >XM3HM, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LU(POBBIX HU
KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BaTh MX B IOBCEIHEBHOW XM3HU. B TOXe Bpems
OBJIaJIecHuEe aOCTPAaKTHBIMU W JIOTMYECKHM CTPOTMMHM MAaTE€MAaTHYECKHMMU KOHCTPYKLHMSMHU DPa3BUBAET
YMEHHE HaXOAWTb 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTMHHOCTb YTBEP)KACHHUS, HCIOJIb30BAThH
00o0mIeHne M KOHKpPETH3alMio, a0CTparupoBaHME W AHAJIOTUIO, (OPMHUPYET KpEaTHUBHOE H
KpUTHYECKOE MbIIUICHHE. B Xone n3ydeHus anreOpbl U Hayaa MaTeMaTHYECKOrO aHalu3a B cTapluei
IIKOJIE Y4Yalluecs II0Jy4aloT HOBBIM ONBIT pPELICHHs MPHKJIATHBIX 3a/ad, CaMOCTOSTEIHLHOTO
MIOCTPOCHMSI MAaTEMATUYECKUX MOJIEIeH peabHbIX CUTyalluil U HHTEpIPETAllMK NOJIYYESHHBIX pelIeHuH,
3HAKOMSTCS C TMPUMEpaMH MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MpPUpPOZE, HAyKe M B HUCKYCCTBE, C
BBIJJAIOIIMMUCS MaTeMaTHUYECKMMU OTKPBITUSMHU M uX aBTopaMmu. Kypc oOnamaer 3HaUUTEIbHBIM
BOCIIUTATEIbHBIM ~ TOTEHIMATIOM, KOTOpBIM  peanu3yercs Kak uepe3 YydeOHBIH MaTepuall,
CHOCOOCTBYIOIIMN (POPMUPOBAHUIO HAyYHOIO MMPOBO33pPEHMsI, TaK M 4epe3 crneuupuky ydeOHOH
JESITeIbHOCTH, TPEOYIOIEeH CaMOCTOSTENbHOCTH, AaKKYpPaTHOCTH, MPOJOJDKHUTEILHONW KOHILIEHTPALUU
BHUMAaHMs U OTBETCTBEHHOCTHU 3a IOJYYEHHBIH pe3ynbTar. B ocHOBe Meronuku o0ydyeHus aiaredpe u
HavaJaM MaTeMaTHYECKOTO aHaJIM3a JIKHT JIeATEIbHOCTHBINA NmpuHUIUN oOyueHus. CTpyKTypa Kypca
«Anrebpa M HayaJa MaTeMaTMYECKOI'O AaHalU3a» BKIIOYACT CIEAYIOUIME COJEp)KAaTeJIbHO-
MeToandeckue JmHUM: «Yucna wu  BeuucieHus», «®OyHKkuMH u rpadukm», «YpaBHEHHA H
HepaBeHCTBa», «Hawanma Maremartnyeckoro aHanmmza», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE
COJIePKATEIHHO-METOJUUECKUE JTMHAN W3Y4YalOTCsl Ha MPOTSHKCHHM JBYX JIET OOydeHHs B CTapliel
IIKOJI€, €CTECTBEHHO JOMOJHISA APYr Jpyra ¥ NOCTENEHHO HACHIAsCh HOBBIMM TEMaMU U pa3/iesiaMu.
JlaHHBI KypC SIBIISIETCSI MHTETPATHBHBIM, MOCKOJBKY OOBEAMHSET B cebe colep)KaHHe HECKOJBKHUX
MaTeMaTUYECKUX TUCIHMILUIMH: aireOpa, TPUTOHOMETpUs, MaTeMaTUUECKHI aHaJIu3, TEOpUsi MHOXKECTB
u np. Ilo Mepe Toro kak yJamuecsi OBJIJIEBalOT BCE 0oJee MUPOKUM MATEMATHYECKHM anmapaToM, y
HUX TOCJIE0BATENILHO (POPMUPYETCS M COBEPLICHCTBYETCS YMEHUE CTPOUTh MaTeMaTHUYECKYIO0 MOJEIh
pearbHON CHUTYaIlNH, IPUMEHSTh 3HaHUS, TIOJYYeHHBIE B Kypce «Anredpa u Havaia MaTeMaTHYECKOTO
aHanmu3ay», JJI pelleHUs] CaMOCTOATENBHO C(OpMYITUPOBAHHOM MaTeMaTHUeCKOM 3ajauyu, a 3aTeM
MHTEPIPETHPOBATh TONYy4YeHHBIH pe3ynbraTr. ConmepkaTenpHO-MeToandeckas JnuHusA «Yucma u
BBIUUCIICHUS» 3aBepIIacT (GOpMHUPOBAHUE HABBIKOB HMCIOJIb30BAHUS JICHCTBUTENBHBIX YUCEI, KOTOPOE
ObUIO HayaTO B OCHOBHOM IIKosie. B crapmiel mkosie ocoboe BHUMaHUE ynemisieTcss (GOpMHUPOBAHHIO
IIPOYHBIX BBIUMCIIUTENILHBIX HaBBIKOB, BKJIIOYAIOIIUX B C€0s MCIOJIb30BAaHUE PA3IMUHBIX (POPM 3aIUCH
JIEHCTBUTENIFHOTO YHCJa, YMEHHE PAIMOHAJIBHO BBIOJHATH JCHCTBUS C HUMH, JelaTh NPUKUIKY,
OLIeHUBATh pe3ynbTaT. OO0ydarouuecs Moay4aroT HaBBIKK MPUOIMKEHHBIX BBIYMCICHUH, BHITOTHEHUS
NEHCTBUH C 4YHCIaMH, 3alMCAHHBIMA B CTaHAAPTHON (QoOpMe, HCIIOIB30BAaHUS MaTEeMaTHYeCKUX
KOHCTaHT, OLICHUBAHUs YUCIIOBBIX BbIpakeHUH. JIuHMA «YpaBHEHUS M HEPaBEHCTBa» pealu3yeTcs Ha
NPOTSDKEHUH BCEro OOYYeHHWs B CTaplield IKOJe, TOCKOJIBKY B KaKIOM paszzeiie IMporpamMMbl
NPEeJyCMOTPEHO peIIeHHEe COOTBETCTBYIOIMX 3a1ad. OOyuaromuecs OBIAJEBAIOT Pa3IMYHBIMU



METOJAaMM PELICHUs LEJbIX, PAMOHAIBHBIX, UPPALIMOHAIBHBIX, IIOKA3aTEIbHbIX, JOrapu(PMUUECKUX U
TPUTOHOMETPUUYECKUX YPaBHEHUH, HEPABEHCTB U UX cHCTeM. [loyueHHbIE YMEHHS UCTIONB3YIOTCS TIPU
UCCIIEIOBAaHNM (DYHKIMI C IOMOIIBIO MPOMU3BOJHOM, PEIIEHWH NPUKIAJHBIX 3a7ady M 3a7ad Ha
HaXOXXJCHHE HauOOJBIIMX M HAUMEHBIIMX 3HaueHW ¢yHkuuu. [laHHas cojepareibHas JIMHUSL
BKJIIOYAET B ce0s Takke GopMUpOBaHHE YMEHHMH BBIMOIHATE pacuéTsl o hopMyiam, mpeoOpa3oBaHuUs
IEJIBIX, PAIMOHATIBHBIX, UPPAIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAK)KE BBIPAKECHUH,
coJiepXKalluX CTENEeHU U Jorapudmsl. biarogaps nzyuenuro aareOpanyeckoro MaTepuana IpoOMCXOIUT
JalbHENIIee Pa3BUTHE AITOPUTMHUECKOIO M aOCTPAKTHOI'O MBIIUICHUS Yydalluxcs, (pOpMUPYIOTCS
HaBbIKM JIEAYKTUBHBIX PpAacCyXJIEHHUH, paboThl ¢ CHMBOJBHBIMH (hOpMaMH, IpeACTaBICHUSL
3aKOHOMEPHOCTE ¥ 3aBHCHMOCTEH B BHJE paBEHCTB W HEPAaBEHCTB. Ajrebpa mpeajaraet
3G dEeKTUBHBIE UHCTPYMEHTHI JJISl PELICHUs NMPAKTHUECKUX U €CTECTBEHHO-HAy4YHbIX 3a/1a4, HarJIsigHO
JEeMOHCTPUPYET CBOM BO3MOXKHOCTH Kak si3blka Haykd. CojepikaTellbHO-METOINYeCKas JIMHUS
«DyHKIMU U TpapUKU» TECHO NeperuleTaeTrcs ¢ APYrMMH JUHUAMHU Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33/1aéT TMOCIEeNOBATEIBHOCTh M3yYeHHs Marepuaia. l3yueHuwe cTeneHHOH, MOKa3aTeabHOM,
jgorapu(MUUECKOl U TPUTOHOMETPUYECKMX (YHKLUUH, MX CBOWHCTB M TIpa(UKOB, HCIOIb30BaHUE
GbyHKIMH 715 penieHns 3aad U3 APYrux y4eOHBIX MPEJAMETOB U PealbHOM JKU3HU TECHO CBSI3aHO KakK C
MaTeMaTUYEeCKUM aHAJIM30M, TaK M C peIleHHEeM YpaBHEHHH M HepaBeHCTB. [Ipu sTtom Oombiunoe
BHUMaHHE yensercs (OPMUPOBAHMIO YMEHHUS BBIpakaTb (OpPMYJIaMH 3aBHCHMOCTH MEXITY
Pa3IMYHBIMK BEJTMUYMHAMM, UCCIIEI0BATh MOJy4eHHbIe (DYHKIMH, CTPOUTH UX IpaduKku. MaTtepuai 3Toi
COZIepXKAaTeIbHON JIMHWM HAlEJIeH Ha pa3BUTHE YMEHHMH M HABBIKOB, ITO3BOJISIONINX BBIPAXKAThH
3aBUCUMOCTH MEX1y BEIMYMHAMH B pa3iMyHON (opMe: aHAIUTHYECKOH, rpaduuecKkoil U CIOBECHOM.
Ero u3yuenune crnocoOCTByeT pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJIEHHUS, CIIOCOOHOCTH K 0000IIEHUIO U
KOHKpPETH3alluK, UCHojib30oBaHuI0 aHanoruil. CopepxkarenbHas yuHus «Hauama matemarndeckoro
aHaJIN3a» TO3BOJISET CYIIECTBEHHO PACIIUPUTH KPYr KaK MaTeMaTHYECKUX, TaK U MPHUKIAJIHBIX 3a/1a4,
JOCTYIHBIX O0y4aromUMCs, Y KOTOPBIX MOSBISETCS BO3MOXHOCTb HCCIENOBaTh U CTPOUTH TpapuKu
GyHKIWH, OMpenensTh WX HAUOOJBIIME W HAUMEHBIIME 3HAYCHWS, BBIUYMCIATH TUIOMAAA QUTYp U
00BEMBI TeJI, HAXOJIUTh CKOPOCTH U YCKOPEHHSI ITpoLieccoB. JlaHHas cofepxKaTeabHas IUHUS OTKPHIBAET
HOBBIE BO3MOXXHOCTH ITOCTPOSHHSI MaTEMaTHUECKUX MOJIEICH pealbHBbIX CHUTYyallui, HaXOXICHUS
HAWIYYILero peuieHns B MPUKIAIHBIX, B TOM YHCIIE COLMAIbHO-I)KOHOMHUYECKHUX, 3ajjauax. 3HAKOMCTBO
C OCHOBaMH MAaTE€MaTHYEeCKOro aHajiu3a CIIOCOOCTBYET pa3BUTHIO aOCTpPakTHOro, (QopMaibHO-
JIOTMYECKOTO U KPEaTUBHOTO MBIIUICHUS, JOPMHUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSBICHHS 3aKOHOB
MaTeMaTUKU B Hayke, TEXHHKE M HMcKyccTBe. OOydarolyecs y3HAlOT O BBIJAIOLIMXCS pe3yJbTaTax,
MOJTyYEHHBIX B XOJI€ pa3BUTHs MaTeMaTHKU KaK HayKd, U ux aBTopax. ComepikaTelbHO-METOJUUECKast
nuHUA «MHOXEeCTBa U JIOTMKa» B OCHOBHOM IOCBAIIEHA 3J€MEHTaM TEOPUHM MHOXKECTB. TeopeTuko-
MHOKECTBEHHBIC TPEACTABICHUSI MPOHMU3BIBAIOT BECh KYpC IIKOJBHOW MAaTeMaTHKH M IpeliararoT
HauOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEANHAIONINI BCE pa3J/iesibl MATEMaTHKH M €€ MPUIOKEHUH, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTWYEeCKHE JUCHMIUIMHBI B enuHoe wenoe. I[loaTomMy BaxHO JaTh
BO3MOKHOCTh IIKOJIBHUKY MOHMMATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MaTEeMAaTUKU U
MCTIOJIB30BaTh €ro JJIsl BBIPAXKEHUs CBOUX MbIcIeil. B kypce «Anrebpa u Hadajga MaTeMaTHYECKOTO
aHaIn3a» NPUCYTCTBYIOT TaKXKE OCHOBbI MaTE€MaTHYECKOI'O MOJEIMPOBAHMS, KOTOPbIE NPH3BaHbI
c(OpMHPOBATH HABBIKM TOCTPOCHUS MOJIENICH pealbHBIX CUTYAIMi, UCCIEAOBAHMS STHX MOJENeH ¢
IIOMOILBIO  ammapara aiareOpbl M MaTeMaTHYeCKOro aHaju3a W MHTEepPIpeTaluy IMOJTy4YeHHBIX
pe3ynbraroB. Takue 3amaHUs BIUIETEHBI B KaXKABIM M3 Pa3/eioB IMPOrPaMMBI, TOCKOJIBKY BEChH
MaTepuall Kypca IMIMPOKO HUCHOJIBb3YETCs Ul pelIeHus MPUKIAAHBIX 3a1ad. [Ipu pemeHun peanbHbIX
MPAaKTUYECKHUX 3a7[ad y4alluecsl pa3BUBAIOT HAOIIOAATEILHOCTh, YMEHHUE HAXOIUTHh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, MCIOJIB30BaTh AaHAJIOrMI0, 0000IaTh W KOHKPETU3UPOBaTh IMpoOJsEeMy.
JleaTenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PELICHHS MPHUKIATHBIX 337ad OPraHU3yeTcs B Ipolecce
U3y4EHHsI BCEX TeM Kypca «Anredpa u Hayajga MaTeMaTHYeCKOro aHaIu3ay.

Ha wu3yuenue mnpenmera “ AnreOpa M Hayala MaTeMaTHUECKOrO aHaJIW3a» Ha CTYIEHH
cpeanero obuiero oopazoBanus orBoaurcs 170 yacos:

10 kimacc — 68 gacoB (2 yaca B HEZICIIO);

11 kmacc — 10 yaca (3 gaca B HEJCIIO).



IINIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

B pesymbrare uW3ydeHHs MaTeMaTHKd Ha ypPOBHE CpEAHEro  OOIIero
oOpazoBaHus y oOyuaromierocs OyayT cQopMHUpOBaHBI CIAEAYIONIUE JHUYHOCTHBIE
PE3yIbTaTHI:

1) rpaskIaHCKOro BOCIUTAHUSI:
chOPMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMK OOYyYaroImerocs Kak AaKTUBHOTO U
OTBETCTBEHHOT0 YJIEHAa POCCHUIICKOTO OOIeCTBa, MPEACTABICHHE O MaTeMaTHYECKUX
OCHOBaX (hYYHKIIMOHUPOBAHHS PA3TUUYHBIX CTPYKTYD, SBJICHHUMA, MPOLETYpP TPakKIaHCKOTO
oO1recTBa (BBIOOPHI, OMPOCHI U JAPYro€), yMEHUE B3aUMOEHCTBOBATh C COLIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIIUSIMHU U HA3HAUCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh POCCHMCKON TPaXTAHCKOM HWIACHTHYHOCTH,  YBXKCHHS K
MPOLIUIOMY M HACTOALIEMY POCCUHWCKOM MaTE€MaTUKH, LEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCUMCKHAX MATEMATUKOB M POCCHUUWCKOW MaTEMAaTUYECKOM UIKOJIBI,
UCITOIb30BaHUE ITUX JOCTHKEHUN B IPYTUX HAyKax, TEXHOJOTHAX, chepax SIKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCUTAHHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEM POCCHUMCKOro Hapoja, CPOPMUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHMS, ATHUYECKOTrO IIOBEAEHUS, CBSI3aHHOIO C NPAKTUYECKHUM
NPUMEHEHUEM JOCTH)KEHHI HAayKd WM JACSATEIBHOCTBIO YYEHOrO, OCO3HAHHME JIMYHOIO
BKJIaJla B IOCTPOEHHUE YCTOWYUBOrO OyIyILEro;

4) 3¢TEeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs OCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PENICHUH, PacCyXICHUM, BOCIPUUMUYUBOCTHK
MaTeMAaTUYECKUM aclEKTaM Pa3InyHbIX BUJOB UCKYCCTBA;

5) ¢pu3nUecKOro BOCIUTAHMSA:
chOpMHUPOBAHHOCTh YMEHHs NMPUMEHSATh MaTeMaTHYECKHE 3HAHWS B HMHTEpecax
3JI0pOBOr0 M 0e30macHOro o0pasa J>KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3JI0pOBBIO  (3I0pOBOE THMTaHWE, COATaHCUPOBAHHBIM PEXHMM 3aHATHIA W  OT/IBIXA,
perynspHas Gu3nUecKas aKTHBHOCTB), (PU3UUECKOE COBEPIIEHCTBOBAHUE TIPH 3aHATHSIX
CIIOPTHBHO-0310pPOBUTEIBHOM JEATETBHOCTHIO;

6) TPyA0BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHUE ILIEHHOCTH TPYIOIIOOWS, MHTEPEC K Pa3TMUHBIM
chepam npodeccHOHANbHOM JEATETbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U eé
NPWIOKECHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiei mnpodeccun
W pEaTu30BbIBATh COOCTBEHHBIEC >KU3HEHHBIE IUIAHBI, TOTOBHOCTb M CIIOCOOHOCTHK
MaTeMaTUYeCKOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCEH KHU3HH,
TOTOBHOCTh K aKTHUBHOMY yYacCTHIO B PEHICHHH MPAKTHUYECKUX 3a]a4 MaTeMaTH4eCKOi
HaNpaBJIECHHOCTH;

7) KOJIOTHYECKOr0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTb SKOJIOTMYECKOW KYJIbTYPhl, MOHUMAHUE BIUSHUS COIHAIHHO-
SKOHOMMYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOTHON U COILUATBHON CpeJbl, OCO3HAHUE
IJI00aJIBHOTO XapaKTepa OHKOJOTMYECKUX TIpoOJieM, OpHEHTallus Ha NPUMEHCHHE
MaTeMAaTHYCCKUX 3HAHUU JUI PEIICHUS 3a7a4 B OOJACTH OKPYXKAIOIICH Cpelbl,
IJIAHUPOBAHUE TMOCTYIKOB U OIEHKU UX BO3MOKHBIX TMOCJIEACTBUN JJIsi OKPYKaroleu
Cpenpbl;

8) HeHHOCTH HAYYHOT'0 MO3HAHHUSL:
c(hOpMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HayKHd U OOIIECTBEHHOM NMPAaKTHKH, NOHMMAaHUE MaTeMaTUYECKOW HayKH Kak
cdepbl YeT0BEUECKOM eATeNbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTHU JJIs Pa3BUTHUS
UUBWIN3ALMH, OBJAJCHUE SI3bIKOM MATEMAaTHKM W MAaTeMAaTHYeCKOW KYJbTYpOu
KaKk CpEICTBOM IIO3HAHHWS MHpa, TOTOBHOCTb  OCYILIECTBISATH  IPOEKTHYIOU
UCCIIEZIOBATEIIBCKYIO ACATEIbHOCTh HHANBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbpTare ocBOeHUsI MpOrpaMMbl 10 MaTEMaTHUKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpaszoBaHus y oOyuaronierocst 0yayr chopMUpPOBaHbI METANPEIMETHbIE PE3yJIbTaThl,
XapaKTEpU3YyIONINECS OBJAJCHIUEM YHUBEPCAIHHBIMH TO3HABATEIHLHBIMU JIEHCTBHUSIMH,
YHHUBEPCATbHBIMHU KOMMYHHUKATHBHBIMA  JICWCTBUSMHU U YHUBEpPCaJIbHBIMU
PETYISATUBHBIMU JACHCTBUSMH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YueOHbIE JeiicTBUS

ba3zoBble 1oru4yeckue AeMcTBUA:

BBUSIBISITP W XapaKTEpHU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTEMaTUYECKUX
O0BEKTOB, MOHATUN, OTHOIICHHH MEXIYy MOHATUAMH, (POPMYIUPOBATH OIpPEIEICHHUS
NOHSTHH, yCTaHAaBIMBATh CYLIECTBEHHbIM TNpPHU3HAK  KJIAcCHU(PUKALUKA, OCHOBAHMS
111 000OILEHUS U CPaBHEHUS, KpUTEPUHU IIPOBOIMMOI0 aHAJIN3a;

BOCIIPMHUMATh, dopmynupoBath " npeoOpa3oBbIBATh CYKIEHUS:
yTBEpAUTEIbHBIEH OTPULIATENbHbBIE, EIUHUYHbIC, YACTHBIE U 00ILIKE, YCIOBHBIE;
BBIIBJISITH ~ MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M IIPOTUBOPEUMS B
(akTax, JaHHBIX, HAOMIOJEHUSAX W YTBEPKICHUSAX, IMpeajgaratb  KpUTEPHH s
BBISIBJIICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNH;

JeNaTh BBIBOABI C HCIOJNb30BAHUEM 33aKOHOB JIOTMKH, JAEIYKTUBHBIX U
MHIYKTUBHBIXYMO3AKJIFOUE€HUH, YMO3AKIFOUEHUH 110 aHAJIOTUH;

IPOBOJIUTH CaMOCTOSITENILHO JIOKA3aTelNbCTBA MAaTEMaTHYECKUX YTBEP)KICHUMN
(mpsiMblE W OT MPOTHBHOIO), BBICTPaUBaTh APryMEHTALMIO, NPUBOJAUTH NPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXJAEHHUS U BBIBOJIBI;

BBIOMpATH CIOCO0 pelieHus: yueOHoM 3a7aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpaTh Haubojaee MOAXOASIINNA ¢ Y4ETOM CaMOCTOSITEIbHO BbIECIICHHBIX
KPUTEPHEB).



Ba3oBble ucciieoBaTe/bCKUe AelCTBUSA:

UCTIONB30BaTh BOTPOCHl KaK HCCIEAOBATENbCKUN WHCTPYMEHT MTO3HAHMUS,
dbopMyIHpoOBaTh BONPOCH], (PUKCUPYIOIIHE MPOTUBOPEUHE, MPOOIEMy, YCTaHABINBAThH
HCKOMOE 1 JJaHHO€, ()OPMHUPOBATH THUIOTE3Y, ApTyMEHTHUPOBATH CBOIO MO3UITUIO, MHEHHE;
MIPOBOJIUT CAMOCTOSTEIHHO CIUIAHUPOBAHHBIH OKCIIEPUMEHT, HCCJIEIOBAHUE 110
YCTaHOBJICHUIO OCOOEHHOCTEHM MaTeMaTH4YeCKOro 00bhEKTa, SBICHHUS, ITPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXY O0BEKTaMH, SIBICHUSIMH, MPOIECCaAMU;

CaMOCTOSATEIHHO (POPMYITHPOBATH OOOOIIEHHUS U BBIBOJIBI IO pe3yIbTaTaM
MIPOBEIEHHOTO HAOIIOACHHU S, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTD MOTYUEHHBIX
pe3yJbTaTOB, BEIBOJAOB M 0000IICHUI;

MPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTATh
NPEIIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmanmueii:

BBISBJISATh AePUUUTH HHQOpMALMK, JAHHBIX, HEOOXOAUMBIX MJJig OTBETa Ha
BOIIPOCH JJIsl PELLICHUS 3a4a4H;

BBIOMpATh WH(GOPMAIMI0 M3 HCTOYHUKOB PA3IUYHBIX THUIIOB, AHAIU3UPOBATH,
CUCTEMATU3UPOBaTh M WHTEPNPETUPOBATh MHPOPMALMIO PA3TUYHBIX BHUJIOB U (HOpM
NpEe/ICTaBIICHUS;

CTPYKTYpUpOBaTh  MH(MOpPMAIMIO, MPEACTaBIATh €€ B  pa3iMuHbIX  (opmax,
WUTIOCTPUPOBATh TpadUyecKy;

OLICHUBAaTh HaAEKHOCTh MH(OPMAIUU MO CAMOCTOSTENBbHO C(HOPMYIUPOBAHHBIM

KpUTEPUSIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHUBepCAJbHbIe y4eOHbIe eiiCTBUS:

BOCIIPUHUMATh U (QOPMYJIHPOBATh CYXKACHUS B COOTBETCTBUU C YCIOBHSIMHU
U LETISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOK TOUYKY 3pEHUS B YCTHBIX U
INUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEIIeHMs 3aJlayd, KOMMEHTHUPOBAThH
NIOJIYYEHHBIN PE3YIbTAT;

B XOJ€ OOCYXJEHMs 3aJaBaThb BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TEMBI,
npo0JIeMbl, pelIaeMoi 3aJauyM, BBICKA3bIBATh HJEH, HALIEJICHHbIE HA MOWCK pPELICHHUS,
COMNOCTAaBJIATh CBOM CYXKIEHUS C CYXKICHUSAMH JPYTHX YYacTHUKOB JIMAjora,
oOHapyXMBaTh pa3jiu4ve U CXOJCTBO MO3MIHHA, B KOPPEKTHOU (opme (HOpMYIHMpOBATH
pa3HOIIACHS], CBOU BO3PAKEHUS;

NPEACTABIATh PE3YyNbTaThl PELICHHUs 3aJaud, HKCIIEPUMEHTA, HCCIEI0BaHUsA,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpAaTh (QopMaT BBICTYIUIEHHS C Y4€TOM 3ajad
NpE3eHTalMN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHUBepcaJbHble y4eOHbIe IeiCTBUS
Camoopranusanus:
COCTaBJISITh IUIaH, AJITOPUTM pEIICHUS 3aJaud, BBIOMpPATH CHOCOO penieHus: ¢
y4ETOM UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh U
KOPPEKTHUPOBATh BAPUAHTHI PEUICHUH ¢ y4ETOM HOBOM MH(OPMAIIUU.

CaMOKOHTpOJII), 3MO]_II/IOHa.]1]>HLII71 HHTEJIJICKT .



BJIaJICTh HABBIKAMU TO3HABATEIBLHON pedIeKCHM KaK OCO3HAHHSI COBEPIIAEMBbIX
JNEUCTBUI W MBICIUTENBHBIX TMPOIECCOB, HMX PpPE3yJbTaTOB, BIAJETh CHOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI TMpoIlecca U pe3yibTaTa pPEIICHUS MaTeMaTU4YeCKOu
3aJ1a4u;

MpEeABUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYThH IPU PEIICHUH 3a/a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, JaHHBIX,
HaWJIEHHBIX OITNOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa MEJId UM YCJIOBHUSAM, OOBSICHATH MPUYUHBI
JOCTUKEHUST UJTM HEJIOCTUKEHUS PE3yJIbTaTOB ACATEIbHOCTH, HAXOAUTh OIIHOKY, JaBaTh
OLICHKY ITPUOOPETEHHOMY OIBITY.

CoBMecTHAas 1eITEJIbHOCTD:

MMOHUMATh W UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUWBHUAYaJIbHOU
paboTHI PU pEIICHUH y4eOHBIX 3aj]ay, MPUHUMATh I1eJbh COBMECTHOM JEATEIbHOCTH,
IJIAaHUPOBATh OpPraHM3allUI0 COBMECTHOM pPabOThI, pachpenensaTh BHABI pPadoT,
JIOTOBApPUBATLCSA, OOCYXKIaTh TPOIECC M Pe3ydbTaT paboThl, 0000IaTh MHECHHS
HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCykaeHus, OOMEH MHEHHIA,
«MO3TOBBIE ITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh pabOThI M KOOPIMHUPOBATH CBOU
JEUCTBHS C IPYTMMH YjIeHaMH KOMaH/IbI, OIICHHBATh Ka4eCTBO CBOETO BKJIaJa B OOITUI
MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

BocnurareabHbIN NOTEHIHUA NpeaMeTa «MaTemMaTuka» peaju3yercs yepes:

1. moOyxaeHne MKOJIbHUKOB COOMIOAATh HA YPOKE OOLICTIPUHSTHIE HOPMBbI
MOBEJICHUS, MpaBUiIa OOIIEHUS CO CTAPIIMMU (YUUTEISIMHU) U CBEPCTHUKAMHU
(IIKOJIbHUKAMM ), IPUHIUIIBI YIEOHON JUCIUIUIMHBI U CAMOOPTaHU3aAIlNH;

2. opraHu3aIiyio padoThl 00YYarOMINXCs C TOTy4aeMOl Ha YPOKE COIIHAIBHO
3HaYUMOM HH(pOpMalLvel — UHUIIMUPOBAaHUE €€ 00CYXIEHUS, BbICKA3bIBAHUS yUAIIUMUCS
CBOETO MHEHHS IO €€ TTOBOJTY, BEIPAaOOTKH CBOET0 K HEl OTHOIICHUS;

3. UCHOJB30BAaHUE BOCIUTATENBHBIX BO3MOXKHOCTEH coAepx aHUs Y4eOHOTo
npeiMera dYepe3 JIEMOHCTPALMIO JETSIM IPUMEPOB OTBETCTBEHHOrO, TPa’KIAHCKOTO
MOBEICHUSI, TPOSBICHUS YEIOBEKOMIOOMS W JOOPOCEpPACYHOCTH, dUepe3 Mmoadop
COOTBETCTBYIOLIMX TEKCTOB JUIsl UT€HUS, 3a]a4 JUUIsl pELICHUsI, TPOOIEMHBIX CUTYaIUi 1715
00CyXJIeHHUs B KJ1acce;

4. mnpuMEHEHHWE Ha YpPOKE HHTEPAKTUBHBIX (opM pabOThl 0O0yYarommxcs,
CTUMYJIUPYIOMIMX MO3HABATENbHYI0 MOTUBALIUIO IIKOJLHUKOB; KOTOPBIE AAIOT y4alluMCs
BO3MOKHOCTh MPHUOOPECTH OIBIT BEIEHUSI KOHCTPYKTHBHOTO JUAJIOTA; y4aT IIKOJIbHHKOB
KOMaHJTHOM paboTe U B3aUMOJICUCTBUIO C JPYTUMU JIE€THMU;

5. BKIIOYEHHE B YPOK UTPOBBIX NPUEMOB, KOTOpHIE MOMOTAOT MOJACPKATh
MOTHBALIMIO J€TeH K MOJIYYCHUIO 3HAHUM, HAIA)KUBAHUIO MO3UTHBHBIX MEXKIUYHOCTHBIX
OTHOIIIEHWH B KJIacCe, MOMOTAIOT YCTAaHOBIEHUIO IOOpOKeTIaTeNbHON aTMocdephl BO
BpeMsl YpOKa;



6. opraHuzanyio medcTBa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX ydallMXCs HaJ MX
HEYCIIEBAIOIIMMHU OJJHOKJIACCHUKAMHU, JAIOLIEr0 MKOJIbHUKAM COLMAIbHO 3HAYUMBIN OIBIT
COTPYAHMUYECTBA U B3aUMHOM ITOMOIIIY;

7. 'HULIUMPOBAHUE U MOAJEPIKKA UCCIIE0BATEIBCKOMN AEATEIbHOCTH HIKOJIBHUKOB B
paMKax peaju3aluyi UMY UHIUBUIYAIBHBIX U IPYIIIOBBIX UCCIEA0BATEIBCKUX IIPOEKTOB.

NPEJMETHBIE PE3YJIBTATBI

K xoniy o0ydenust B 10 knacce oOy4aromuiics MNOAYYUT CIACAYIOIINE MIIPEAMETHI
pE3yJIbTaThI:

Yucna u evivucienus.:
OTIEpUPOBATH MOHATUSMHU: PALIMOHAIBHOE U IEUCTBUTEIBLHOE YUCIIO,
OOBIKHOBEHHAS U JIECSITUYHAsSL TPOOb, MPOIECHTHI;

BBITTIOJIHATD apI/ICI)MeTI/I‘—IeCKI/Ie orcpammnu € panruOHAJIbHBIMH H I[GﬁCTBPIT@J'II)HBIMH
qucCJIaMHU,

BBINOJIHATH MPUOIMKEHHBIE BBIYUCIICHUS, UCTIONb3YsI IPAaBUIIa OKPYTIIEHUS, JeIaTh
IIPUKHUIKY U OLICHKY PE3yJIbTaTa BbIYMCIICHUN;

OIICpUPOBATH MOHATHAMMU: CTCIICHbL C LCJIbIM IIOKA3aTCICM, CTaHAAapTHAasd (bopMa
3aImcu I[CflCTBHTGJ'IBHOFO qucCiia, KOPCHb HaTypaJIBHOI)'I CTCIICHHU, MHMCIIOJIb30BATh
MMOAXOIAIIYTO (I)OpMy 3aIlMCH I[GI\/'ICTBI/ITCJILHI)IX YUCCJI AJI1 pCIICHUA IMMPAKTHYCCKUX 3a/1a4
" OIpCACTAaBJICHHA TaHHBIX

OIepUpPOBaTh TMOHATUSIMH: CHHYC, KOCHHYC M TaHI'€HC IPOM3BOJILHOTO YIJIa,
WCIIOJIb30BaTh 3aIlUCh TPOW3BOJBHOTO yIjla dYepe3 OoOpaTHbIE TPUTOHOMETPUUYECKHE
byHKIUN.

Ypasuenus u nepasencmsa:

OIIepUPOBATh TOHATHSIMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO, IEJIOE,

palMoOHaJIbHOE, UPPALMOHATIBLHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUUECKOE
ypaBHEHHUE;

BBIMOJIHATh IIPEOOpA30BaHUsl TPUIOHOMETPUYECKUX BBIPAXKEHUH U  pelarh
TPUTOHOMETPUUYECKUE YPABHEHMUS;

BBIIIOJTHATD Hp€06p330BaHI/IH HCIIbIX, pAaIUOHAJIIBHBIX 1 HPPATUOHAJIBHBIX

BBIPOKEHHUI M PEIIaTh OCHOBHBIEC THIBI IEJBIX, PAIIMOHATIBHBIX M UPPAIMOHATHHBIX
ypaBHEHUI 1 HEPABEHCTB;

IIPUMEHATh YPABHEHMS M HEPABEHCTBA U PEIICHUSA MATEeMaTUYECKUX 3a1ad U
3a/1a4 U3 pa3auvHbIX 00J1acTe HAYKH U pealbHOW KU3HH;

MOJIEIMPOBaTh peajbHbIE CUTYAllMH HA S3bIKE aJreOpbl, COCTABIATH BBIPAKEHUS,
ypaBHEHMS, HEPaBEHCTBA IO YCJIOBMIO 3a/a4yH, MCCIEIOBATh IOCTPOEHHBIE MOJENU C
UCTIOJIb30BAaHUEM armapaTa anreopbl.

Dynxyuu u epaguxu:

ONEepUpOBaTh MOHATUSAMU: (GYHKLIHUA, CHOCOOBI 3aaHusl (PYHKIMH, O0O0JaCTh
OTIpEeNeNICHUs] U MHOXKECTBO 3HAueHUN (PyHKIMH, Tpaduk (HYHKIUH, B3aUMHO-OOpaTHBIC



byHKINY;
OllEpUpPOBaTh MHOHATUSAMM: UYETHOCTb M HEUYETHOCTh (PYHKUMHU, HyIU (QyHKLUH,
IPOMEXKYTKHU 3HAKOIOCTOSHCTBA;

MCIIO0Ib30BaTh Ipaduku GyHKIMM ISl pelIeHUs] YypaBHEHUH;

CTPOUTH U YUTATh rpaduKu TUHEHHON PYHKIIUU, KBaAPATUIHOW (PYHKITUH,
CTENIEHHOU (PYHKITUU C TIEJIBIM TTOKa3aTeeM;

MCIIO0Ib30BaTh Ipaduku GYHKIUHN AJ1s1 UCCIEA0BaHUS MPOIECCOB U 3aBUCUMOCTEN

IpU pEUISHUU 3a/1a4y U3 JIPYTrUX y4eOHBIX MPEIMETOB U PEAIbHON KU3HH, BBIPAKATh
dbopmysiaMu 3aBUCUMOCTH MEXK]1y BETUYUHAMH.

Hauana mamemamuueckozo ananusa:
OIlEpUPOBATh MOHATUSAMU: TIOCIEN0BATEIbHOCTD, apUpMEeTHUECKas U
reoMeTpuiecKas porpeccuu;

OIIepUPOBATh MOHATHUSAMH: OECKOHEYHO YOBIBAOIIAs T€OMETPUYECKas MPOrpeccHs,
cymMMa O0ECKOHEYHO yObIBAIOIIEH reOMETPUUYECKON MPOrpPeCcCUi;

3aJ1aBaThb IIOCJICA0BATCIbHOCTH PA3JIMYHBIMU CHOCO6aMI/I;

UCIOJIb30BaTh CBOMCTBA MOCJEAOBATENILHOCTE W MPOrpeccuil uisl pelieHus
peabHbIX 334 MPUKIIAJHOTO XapaKTepa.

Mmuoowcecmea u nocuxa:
ONEPUPOBATH MTOHITHUSIMH: MHOKECTBO, OIEPAIIUH HAJl MHOKECTBAMHU;

HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM anmapar JJjsi OIKCAHUS pPEaTbHBIX
MIPOLIECCOB U SIBICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTUX yUeOHBIX MPEIMETOB;

OIICPHUPOBATD INIOHATHUAMU: OIIPCACIICHUC, TCOPEMA, CIICACTBUC, JOKA3aTCIbCTBO

K konity oOydenus B 11 kiacce 00y4aronuiics moIy4IuT CIAEAYIONINE MPEAMETHBIC
pe3ynbTaThI:

Yucna u evruucnenus:

OIEpUpPOBaTh IMOHATUSMH: HATYpaJbHOE, LEN0€ YHCIO0, MCIOJIb30BaTh MPU3HAKU
JEJIMMOCTH LIEJIBIX YHCENl, PA3JI0KEHHWE YHCIa HA IMPOCTHIE MHOMKUTEIU JUIsl PELICHUS
3azay;

OIIEpUPOBATh OHATHEM: CTENIEHb C PAlMOHAIBHBIM I10KA3aTENEM;

OlepUpOBaTh MOHATUSAMHU: Jorapudm yucia, JAECITHUYHBIE U HATypalbHbIE
Jorapu(mel.

Vpaenenus u nepasencmea:

OPUMEHATh CBOMCTBAa CTENEHHW JUIsl MpeoOpa3oBaHUs BBIPAXKEHUMN, ONEPUPOBAThH
NOHATUSMU: TI0Ka3aTEIbHOE YPAaBHEHHE M HEPABEHCTBO, peUIaTb OCHOBHBIE THIIBI
NIOKa3aTeJIbHbIX YPaBHEHUN U HEPABEHCTB;

BBINOJIHATH IPEOOPA30BAHUS BBIPAKEHUI, COAEpKAILUX JTOrapu(PMbl, OTIEPUPOBATH
HNOHATUSMU: JIOrapu(pMUUECKOE YpaBHEHHE U HEPABEHCTBO, PEIIaTh OOCHOBHBIE THIIbI
Jorapu(pMUYECKUX YPAaBHEHUM U HEPABEHCTB;

HAXOJUTh PELICHUs MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;



ONEpUpPOBATh TOHATUAMM: CHCTEMa JIMHEHHBIX YpaBHEHHM # €€ pelIeHue,
UCTIOIH30BaTh CUCTEMY JIMHEHHBIX ypaBHEHUH JIJIsl pEIICHHS MPAKTUIECKUX 3a/1aY;

HaXOAWThb PEIIEHUS TMPOCTEUIINX CHUCTEM W COBOKYMHOCTEH palMOHaIbHBIX
YPaBHEHUW U HEPABEHCTB;

MOJICTUPOBATh PEabHBIE CUTYAIlMU Ha SI3bIKE aireOpbl, COCTABISATH BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA M CHUCTEMBI 0 YCIOBUIO 3a/1ayH, MCCIEIO0BAaTh MOCTPOCHHBIE
MO/JIENIH C UCTIOJIb30BAaHUEM arrapaTa aireOphl.

Dyuxyuu u epaguxu:

OTIepUPOBATh MOHATUAMHU: TIEPUOANUECKAs (PYHKITHS, MPOMEKYTKH MOHOTOHHOCTH
GyHKIIMK, TOYKM OHKCTpeMyMma (YHKIMH, HAuWOOJbIIee W HAaWMEHbIIEe 3HAYCHUS
GyHKIIMM Ha TPOMEXYTKE, MCIOJIb30BaTh WX JUIsl UCCIeNOBaHUS (YHKIIMU,3a]aHHON
rpaguKom;

OTIepUPOBATh MOHATUSIMU: Tpa(UKU TTOKA3ATETBLHOM, JIOTapu(MHUUECKOM

U TPUTOHOMETPUYECKUX (DYHKIIMA, n300pakaTh X Ha KOOPJAUHATHON IJIOCKOCTH U
UCIIOJIb30BaTh JJIA PEIICHUS YPaBHEHUN U HEPABEHCTB;

n300paXkaTh Ha KOOPJIMHATHOM IUUIOCKOCTU TpauKU JTUHEHHBIX YpaBHEHUH U
UCIIOJIb30BaTh UX VISl PEICHUSI CUCTEMBI IMHEUHBIX YpaBHEHUH;

UCIOJIb30BaTh Tpaduku GYHKIUN IJIs1 UCCIIEIOBAHUS MTPOILIECCOB U 3aBUCUMOCTEM
U3 IpYruX Y4eOHbIX TUCHIUILIUH.

Hauana mamemamuuecrkozo ananuza:

OIepUpOBaTh TOHATHSAMH: HENpepbIiBHAS (YHKIHS, TPOU3BOAHAS (YHKIIUH,
UCTIOh30BaTh TEOMETPUUYECKUN W (U3MUECKUN CMBICT TPOU3BOTHOW ISl PEIICHHUS
3ajay;

HaXOAWTh TPOHU3BOAHBIC DIIEMEHTAPHBIX (YHKIMH, BBIYUCIATH MPOU3BOJHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKIIHIA,

UCTIOIBh30BaTh MPOU3BOIHYIO ISl MCCIeNOBaHUS (PYHKIMM Ha MOHOTOHHOCTh U
AKCTPEMYMBI, TPUMEHATH PE3yIbTAThl UCCIEIOBAHMS K TIOCTPOSHUIO TPa(UKOB;

UCTIOIH30BaTh MPOU3BOIHYIO Il HAXOXK/ICHUS HAWTYYIIEro perIeHHs
B MIPUKJIAJHBIX, B TOM YHCJE COIIMATbHO-9KOHOMHUECKHX, 3aa4ax;

OlEpUpOBaTh  MOHATHAMH:  TEpPBOOOpa3Hass W MHTErpajg,  IHOHHUMATh
TreOMETPUYECKUN 1 PU3NIECKUI CMBICI UHTETpaa;

HaXOAWTh TEPBOOOpA3HbIC SIEMEHTAPHBIX (DYHKIMNA, BBIYUCISATH WHTErpai IIo
dbopmyne Herorona—JleliOnuna;

pemaTe NpUKIAAHBIE 3a7adyd, B TOM YHCJIE COLMAIbHO-3KOHOMHUYECKOIO H
¢u3nyeckoro xapakrepa, CpeCTBaMH MaTEMaTHYECKOT'0 aHAIM3A.



COAEPKAHUE YYEBHOI'O IPEJIMETA

10 KVIACC
Yyuciia ¥ BEIYUCIEHAS

PanmonanbHple unciaa. OOBIKHOBEHHBIE U JIECATUYHbBIE
Ipo0H, MPOLIEHThI, OECKOHEUHbIE MEPUOAUYECKUE JPOOH.
Apudmernueckre onepaluu ¢ paloHaIbHbIMU YHCIIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHuil. [IpuMeHenue
OpoO€Ei U MPOLEHTOB JJI PEIIEHUs NPUKIIAIHbIX 3aa4 U3
pPAa3JIUYHBIX OTPACIICH 3HAHUM U PEATTbHOU KU3HU.

JlencTBUTEIIbHBIE YHcCJa. PauunoHnanbHbIe 51
UppalroHaNbHble YKciia. ApupMETUYECKUE ONEpaluU C
NENUCTBUTEIbHBIMU YUCIIaMH. [TpubnuxEénnnie

BBIYMCIICHUS, ITpaBUiia OKPYIJICHMsI, IPUKUIKA U OLICHKA
pesynbrara BerauciaeHud. CTENeHb ¢ UEeNbIM IT0KA3aTEIeM.
CrangaptHas Qopma 3anMcu ACHCTBUTEIBHOIO YHCIA.
Hcnonb3oBanue NOAXOAALIEH bopmMbl 3anucu
JNEUCTBUTENBHBIX YMCEN JUI PEUICHUS NPAKTHYECKUX
3aJad4 M TPEJCTaBICHMUS JaHHBIX. ApUPMETHUECKUN
KOPEHb HATypAJIbHOU CTEIICHU. [evictBus c
apu(METUYECKUMHU KOPHSMU HATypaJIbHOM  CTEIEeHH.
CuHyc, KOCMHYC M TAHI'€HC YHCIOBOIO apryMEHTA.
ApKCUHYC,  apKKOCHUHYC,  apKTaHI€HC  YHMCIIOBOrO
aprymeHTa.

YpaBHEHHS 1 HEPABEHCTBA

ToxnectBa M TOXAECTBEHHbIE  IPEOOpPa3OBaHUS.
[IpeoOpazoBaHHE€  TPUTOHOMETPUUYECKUX  BBIPAKECHHIA.
OcHOBHBIE TpUTOHOMETpUYECKUE (HOpMyIbl. YpaBHEHUE,
KOpEeHb ypaBHeHHUs. HepaBeHCTBO, pellieHE HEPABEHCTBA.
Meron wuHTEepBanoB. Pemenue mnenplx u ApoOHO-
pPAalMOHAIIBHBIX YpaBHEHUN M HEPABEHCTB. PemieHue
UPPALMOHAIIBHBIX YPAaBHEHWM K HEpPAaBEHCTB. Pemenne



TPUTOHOMETPHUECKUX YPaBHEHHIA. [IpumeHneHue
YpPaBHEHU U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKHX
3a/1a4 ¥ 3aJ1a4y U3 Pa3IMuHbIX 00JIacTe HAYKH U PeaIbHON
KU3HU.

OyHKIMK B TpaduKu

OyHK1M, criocoObl 3aaanus GyHkuuu. ['paduk pyHKIMN.
B3aumuo obOpartnbie pyHkmun. O0macth onpeneneHus u
MHOXECTBO 3HaueHui (Qynkuuu. Hymum  QyHKUIMH.
[IpomexyTkn 3HAKONOCTOSHCTBA. UETHBIE W HEYETHBIE
¢bynkiuu. CreneHHas QyHKIMS C HATYPAJIbHBIM U 1EJTbIM
nokazareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpadux
KOPHSI N-OM CTENEeHU. TPUTrOHOMETPUYECKAsT OKPYKHOCTb,
oTpezieieHHe TPUTOHOMETPUUYECKUX (DYHKIMA YUCIOBOIO
aprymMeHTa.

Haugana MmaTeMaTuueckoro aHajiuza

[TocnenoBaTenprHOCTH, CITIOCOOBI 3aJaHHS
MIOCJIE0BATCIILHOCTEH. MOHOTOHHEIE
MIOCJIEI0BATEIIHHOCTH. Apudmernueckas u

reoMeTpudecKas nporpeccuu. beckoneuHo yonIiBarorias
reoMerpuueckas nporpeccus. CyMma  OECKOHEYHO
yObIBarolled TeoMeTpuueckoit mporpeccun. dopmyna
CJIOKHBIX MPOLEHTOB. Mcmosb30BaHUE MPOTpEeCcCUu st
peLIeHUs peabHbIX 3a7a4 IIPUKIAJHOTO XapaKTepa.

MHoOXeCTBa U JIOTUKA

MHoXxecTBO, onepanuyd Haja MHOXecTBamu. [[narpamMmbl
Ditnepa—BenHa. [Ipumenenue TEOPETHUKO-
MHOXECTBEHHOI'O ammapara JUisi ONUCAaHHS PealbHBIX
MIPOIIECCOB W SIBJICHUN, MPHU PEIICHUM 3a7ad U3 APYTrux
yueOHbIX npenmeroB. OnpeneneHue, Teopema, CIeCTBHE,



JOKa3aTCJIbCTBO.

11 KJIACC
YucnoBele Ynciia 1 BEIYUCIEHUE

Harypaneubie u wenble uyucna. IlpusHaku
JEIUMOCTH 1enbIX uynucen. CTeneHb ¢ pauuoHAIbHBIM
nokasareneMm. CoiicTBa crenenu. Jlorapudm uucna.
JlecsaTUYHBIE U HATYpaJIbHBIE JTOrapU(MBbI.

YpaBHEHUS U HEPABEHCTB

[Ipeobpa3zoBaHue  BBIpaXEHUM,  COAEPKAIIUX

JorapuMsl. [IpeobpazoBanue BBIPAXEHHUI,
COJIEpKAIIUX CTEIEHU C PALMOHAIBHBIM IOKAa3aTEIIEM.
[Tpumepsl TPUTOHOMETPUYECKHUX HEPABEHCTB.
[Toka3aTenbHble yYpaBHEHUS HEPABEHCT.
JlorapupmMuueckuene ypaBHEHUST U  HEpaBEHCTBA.
Cucremsl JIMHENHBIX YpaBHECHUM. Pemenne

MPUKIIAIHBIX 3a/a4 C IMOMOIIBK) CHCTEMBI JIMHEWHBIX
ypaBHeHUM. CUCTEMBI U COBOKYITHOCTH PAlMOHAJIBHBIX
YpPaBHEHUN W HEPaBEHCTB. lIprmeHeHME ypaBHEHUH,
CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMaTHYECKHX
3aJa4 M 3aJad U3 pazWYHbIX o0lacTel Hayku U
pEATBHOM KU3HU.

Oynkunn u rpaduxku

DOyHKIMA. [Tepuoanueckne byHKIUY.
[IpomMexyTKM MOHOTOHHOCTU (PyHKUIMUA. MaKCUMyMBbI U
MUHUMYMBI (QyHKUMA. Hawnbonbiiee W HauMeHbIEe
3HAYEHHE byHKIMH HIIPOMEXYTKE.
Tpuronomerpuueckue (QyHKIMHM, WX CBOHCTBA U
rpadpuku.  IlokazarenbHass u  Jorapudmuyueckas
¢byHKkuMHM, UX cBoWcTBa U rpaduku. Mcnonb3oBaHue
rpadukoB (QYHKUMNA [ pEUIeHUS YypaBHEHUH U



JUHEWHBIX  cucTteM. Mcmonmp3oBaHnue  rpadukoB
byHKIUH U1 HUCCJIIEIOBAHUS MPOLIECCOB u
3aBUCUMOCTEN, KOTOpPbIC€ BO3HHUKAIOT MPH PEIICHUU
3a1a4 W3 JIPYTUX Y4eOHBIX MPEIMETOB U pealbHOU
JKU3HU.

Hauana maTematudeckoro aHaiusa

HenpepsiBHble pyHKIMU. MeToa MHTEPBAIOB s
pemieHuss  HepaBeHCTB.  [IpousBoaHass — QyHKIMH.
['eomerpuyeckuii 1 GU3NUECKUN CMBICT TPOU3BOJTHOM.
[IpousBoaubie 3neMeHTapHBIX (QyHKIMA. Dopmyssl
HaxXO0XICHUSA IPOU3BOAHON CYMMBI, IIPOU3BEIACHUS U
yacTHOro (QyHkuui. IlpuMeHeHue NPOU3BOIHOM K
UCCIIEI0BAHUIO GyHKIUI Ha MOHOTOHHOCTH
DKCTPEMYMBI. Haxoxnenue HanOOJbIIEro 17}
HaUMEHBIIETO 3Ha4yeHUs (QyHKIMM HAa  OTpE3Ke.
IIpumenenne  OPOU3BOMHOW I HAaXOXKICHUS
HAaWJIy4IIETO pPEUIeHHs] B MPUKIAAHBIX 3ajadax, s
ONpPENENICHUsT  CKOPOCTM  IIpoLecca,  3aJaHHOIO
dbopmynoit unu rpadukom. IlepBooOpaznas. Tabnuia
nepBooOpa3HbiX. WHTerpan, ero reoMeTpHUYecKHil u
¢u3znueckuil cMbici. BbluuciieHne uHTErpanza 1o
dbopmyne HeroTona—JIeitbHuna.



TemaTnueckoe IVIAHUPOBAHUE

Anre0Opa u Hayaja MaTeMaTUYECKOro aHaimsa , 10 kiacc

Ne . Kou-Bo Kontpox
w/ N3y4uaemblii MaTepuaJ YACOB bHBIPA00
ThI
MHoO»ecTBa pallMOHAIbHBIX U JEUCTBUTEIbHBI
yucell. PainoHaibHbIE YpaBHEHUS U HEPABEHCTBA
1 14 1
5 Oynkuuu u rpadpuxku. CTeneHp ¢ 1eIbiM 6
II0Ka3aTesneM
3 Apudmernuecknii  KopeHb N-ol  crtemeHu. P 18 1
palMOHAIIbHBIE YPABHEHHS M1 HEPABEHCTBA
4 ®opmyIbl TPUTOHOMETPUU. TPUTOHOMETPUUECKUE 29 1
YpaBHEHUSA
5 | [ocnenoBaTenbHOCTH U IPOTPECCHU 3) 0
6 IloBTOpEHNME, o0o01eHue, CHUCTEMaTHU3aLNS 3 1
3HAHUU
Hroro 68 4




Anrebpa v Havajia MaTeMaTUYeCcKoro aHanusa, 11 kimace

KonTpoa
. Kou-Bo
N3yuaemblii MaTepua bHbBIE
Ne i/t 4acoB
padoThI
1 Crenenpb c panMoHaldbHBIM TMOKa3zareneM. [lokazaTenbHas 12 1
dbynknus. [TokazaTenpHbIe ypaBHEHUS U HEPABEHCTBA
2 Jlorapudpmuyeckas GyHKUHA. Jlorapupmuueckue 12 1
ypaBHEHUS U HEPABEHCTBA.
3 Tpuronomerpudyeckue (QyHKIIMM U HUX  TpaduUKH. 9 1
TpuroHoMeTpruIecKre HepaBEHCTBA
4 [TpousBonnas. [IpumeHeHne nporu3BOaHON 24 1
3) WNHTterpan u ero npuMeHeHust 9 0
6 CucreMbl ypaBHEHHI 12 1
7 HatypanbHble 1 1ienple uncia 6 0
8 IToBTOpEHME, 0000IIICHNE, CHCTEMATU3AIMs 3HAHUH 18 1
Hroro 102 6
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