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MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa ¥ Hayajla MaTeMaTHMYECKOTO aHAJINU3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepallbHOTO
roCyJapCTBEHHOI'O 00pa30oBaTEIbHOIO CTAHJApTa CpeIHEero oouero odpa3zoBaHHsA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBIBIAEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TpaJuLMi poccuiickoro obOpa3zoBaHus. Peanmzanus nporpaMmbl 00eCHEUMBAET OBIAZCHUE
KJIFOYEBBIMH KOMITETCHLIUSIMHU, COCTABISIOMIMMU OCHOBY ISl CAMOPA3BHTHS U HENPEPHIBHOTO
0o0pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JMYHOCTHOIO M II03HABATEIBHOI'O Pa3BUTHUS
JTUYHOCTH 00YYarOIIUXCS.

Kypc «AnreOpa m Hayajna MaTeMaTH4YEeCKOIO aHalIM3a» SIBISETCS OJHUM M3 Hauboiee
3HaYMMBIX B MPOTPaMME CTapIIeil IIKOJbI, MOCKOJIBKY, C OAHOH CTOPOHBI, OH OOECreuynuBacT
UHCTPYMEHTAJIbHYIO 0a3y s M3y4EeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C ApYyrou
CTOPOHBI, (OPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE YYalluxcsi Ha YpPOBHE,
HE00XO0IMMOM JJIsi OCBOCHHUSI KypCOB MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPHH, CIOBECHOCTH.
B pamkax maHHOTO Kypca yJamriecs OBJIJIeBal0T YHUBEPCAILHBIM SI3bIKOM COBPEMEHHOM HAyKH,
KOTOpas (POpMyJIMPYET CBOU JOCTHKEHHSI B MaTeMaTHUeCKOH (opme.

Kypc anreOpbr 1 Havam MaTreMaTHYECKOTO aHAJM3a 3aKJIa/(bIBA€T OCHOBY JUIS YCIICIIHOTO
OBJIQICHUSl 3aKOHAMHM (U3UKH, XHUMUH, OWOJIOTMM, TOHHUMAHUS OCHOBHBIX TEHJCHLUHN
HKOHOMHKH U OOIIECTBEHHOH JKU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTHUSX, YBEPEHHO HCIIOJIb30BaTh UX B IOBCEIHEBHOM XKM3HU. B Toxe
BpeMsl OBJIaJICHUE a0CTPAKTHBIMH W JIOTUYECKH CTPOTUMH MAaTEMaTHUYECKUMH KOHCTPYKIHSIMHU
pa3BUBaeT yMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb YTBEP)KICHMS,
HCIIOJIb30BaTh 0000IleHne U KOHKpETH3aluio, abCcTparupoBaHHWE W aHaJOrHio, (GopMHUpYeT
KpPEeaTUBHOE M KPUTHUYECKOE MBIIUICHHE. B Xo1e n3ydenus anreOpel U Hayasl MaTeMaTHYECKOTO
aHaM3a B CTapIIeH IIKOJIE YYalluecs MOJYYaroT HOBBIH ONBIT PEHICHUS NMPHUKIATHBIX 3ajad,
CaMOCTOSITENIBHOTO ~ TIOCTPOEHUS ~ MaTeMaTU4YeCKMX MOJENed pealbHbIX CUTyaluid u
UHTEPIpPETAlMK  TIONYYEHHBIX PEIIeHWH, 3HAKOMATCS C TpUMEpaMH  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE U B HCKYCCTBE, C BBIJAIOLUIMMUCA MaTeMaTUYeCKHUMHU
OTKPBITUSIMHU M UX aBTOPAMH.

Kypc oOnamaer 3HauMTENbHBIM BOCHHMTATENIBHBIM IMOTEHIIMAIOM, KOTOPBIH peaau3yeTcs
KaK yepe3 y4eOHbI MaTepuai, COoCOOCTBYIOUUN (OPMUPOBAHUIO HAYYHOIO MHUPOBO33pPEHUS,
Tak M 4Yepe3 cHenuduky ydyeOHOM JesATeTbHOCTH, TpeOyromeld caMOoCTOSTENbHOCTH,
AaKKypaTHOCTH, TPOJODKATEIIEHOW KOHIEHTPAIlMM BHHUMAHUS M OTBETCTBEHHOCTH 32
MOJy4YEeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadalaM MaTeMaTHYeCKOTO aHaln3a JISKUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUSI.

CrpykTypa Kypca «Anredpa 1 Havyajda MaTeMaTHIeCKOTO aHAJTN3a» BKIIFOYAET CIICTYIOIIIe
coJiepKaTenbHO-METOANYecKue JUHUU: «YUucna u BblUMCHEHUs», «DyHKIUM U TpaduKuy,
«YpaBHEHUS U HepaBeHCTBay», «Hauama MaTeMaTn4yeckoro anaims3a, «MHOXKECTBA U JIOTHKAY.
Bce ocHOBHBIE cojepKaTelbHO-METOIUYECKUE JMHUM H3y4aroTcsd Ha MPOTSDKEHUHM IBYX JIET
o0y4eHHsI B cTaplieid MIKOJe, eCTECTBEHHO IOMOJHSIS IPYT Jpyra M IOCTEIIEHHO HACHIIIAsCh
HOBBIMM TEeMaMU M pa3fenamu. JIaHHBI Kypc SBJISIETCS HMHTErPAaTHBHBIM, IOCKOJIBKY
oObenuHsIET B ceOe coiepKaHWe HECKOJIbKUX MAaTeMAaTHYeCKUX JHCIUIUIMH: anrelpa,
TPUTOHOMETPHS, MATEMaTHUECKUI aHaIN3, TEOpHI MHOXKECTB U Jp. I1o Mepe Toro kak ydamuecs
OBJIaIEBalOT BcE Oosiee IIMPOKUM MAaTEMaTHUYECKHM allaparoM, y HHUX I[OCIEeI0BaTEIbHO
dopMHpyeTCs UM COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOJETb pealbHOM
CUTyalluM, NPUMEHATh 3HAHMs, MOJIydeHHbIE B Kypce «Auredpa M Hayala MaTeMaTH4ecKoro
aHanmu3a», IS PEIICHUS CaMOCTOSITEIbHO CQOPMYJIMPOBAHHONW MaTeMaTHUECKOW 3ajauu, a
3aTeM MHTEPIPETUPOBATH MOJYyYEHHBIN pe3ynbTar.

CopepxatenpHo-MeToAMYecKass  JuHUA  «Yucima W BBIYMCICHHS»  3aBepIIaeT
(opMHpOBaHNE HAaBBIKOB MCIIOJIb30BAaHMS JIEHCTBUTENBHBIX YHCEN, KOTOpOe ObUIO HAayaTo B
OCHOBHOH mIKoJe. B crapiieil mkone ocoboe BHUMaHUE yaenseTcs (HOpMHUPOBAHHIO MPOUHBIX



BBIYUCIUTEIbHBIX HABBIKOB, BKJIIOYAIONIMX B CE0Sl MCIOJB30BAHUE DPA3TUYHBIX (hopM 3amucu
JEHCTBUTEIBHOTO YHCJIA, YMEHHE PpAalUOHAIBHO BBIIOJHATH JEHCTBUS C HHUMHM, J€IaTh
OPUKHUIKY, OIICHWBaTh pe3ynbTar. OOydaromecs TMOJNy4arOT HAaBBIKM MPUOIMIKEHHBIX
BBIUUCIICHUH, BBINOJIHEHHUsI JEMCTBUM C 4YHMCIaMM, 3alUCAHHBIMH B CTaHAAPTHOM Qopme,
MCIIOJIb30BAaHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BHIPAKEHUM.

JIluHus «YpaBHEHMsI M HEPaBEHCTBA» PEAIM3yeTCs] Ha HMPOTSHDKEHUM BCEro oOydeHHs B
CTaplled WIKOJIE, IIOCKOJIbKY B KaXJIOM pasfene IporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOLIMX 3a7au. OOyyarommuecs OBIaeBalOT pa3IMuHbIMU METOIaMH PEILIEHUS LIENbIX,
paLMOHATIBHBIX, UPPALIHOHAIBHBIX, TIOKA3aTENIbHBIX, JTOTAPH(PMUYECKUX U TPUTOHOMETPHUIECKUX
YPaBHEHHUI, HEPABEHCTB U UX cucTeM. [loirydeHHbIe yMEHHS UCIIOJIB3YIOTCS IPU UCCIEA0BAHUN
(GyHKIMH C TIOMOIIBI0 MPOM3BOIHOW, PEUICHWM NPUKIAAHBIX 3a7ad M 337a4 Ha HaXOXJICHUE
HauOOJIBIIMX U HAUMEHbIIMX 3HaueHUM GyHKuuu. JlaHHas conxeprkaTeibHasi IMHUS BKIIOYAET B
ceOs1 Takke (QOpMHpPOBAHHME YMEHHUH BBINONHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
LENbIX, PAlMOHAIbHBIX, HPPALUOHAIBHBIX W TPUTOHOMETPUUYECKHUX BBIPAKCHHH, a TaKkKe
BBIPOKEHUH, COAEpKAIIMX CTEreHH W Jyorapudmel. braromaps usydeHuro anreOpandeckoro
MarepHajia IpOUCXOAUT JallbHeIee pa3BUTHE aITOPUTMUUECKOr0 U aOCTPaKTHOTO MBIIUIEHUS
ydamuxcsi, (OPMHUPYIOTCS HABBIKH JCAYKTUBHBIX PACCYXICHUH, PaOOTBl C CHMBOJIbHBIMU
dbopmaMu, IpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHbIC HHCTPYMEHTHI IJIsl PEIICHHSI TIPAKTUYECKUX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxatenpHO-MeToanYecKast TUHUS «DYHKIUU U TpaUKH» TECHO TEPEIUIeTaeTCs C
JPYTMMH JIMHUSMH Kypca, IOCKOJIbKY B KAakOM-TO CMBbICIE 3aJaéT I0CJIEJ0BATEIbHOCTD
u3ydeHuss wmatepuana. V3ydeHwe CTENeHHOH, TMOKa3aTeNbHOW, Jorapudmuveckol u
TPUTOHOMETPUUYECKUX (DYHKIMH, MX CBOMCTB M TpauKOB, MCIOJIb30BaHME (QYHKIUN s
pelieHus 3ajad U3 APYrux y4eOHbIX MPEeIMETOB M pealbHOM >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYECKUM aHAJINM30M, TaK M C pelIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu sToM Gosblioe
BHUMaHue yjensercs (pOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJaMU 3aBUCHUMOCTH MEXIY
pPasIMYHBIMM BEJIMYMHAMH, HCCIIEOBaTh NOJIY4YEeHHble (YHKIUH, CTPOUTh HX TpaduKH.
Marepuan 3TOM COAEpPKATEIBPHOM JIMHWM HAlEJIeH Ha pPa3BUTHE YMEHUH M HAaBBIKOB,
NO3BOJISIOIINX ~ BBIpAXKaTh 3aBUCHUMOCTH MEXJYy BEJIMUYMHAMM B  pazauuHoi  (opme:
aHAJTUTUYECKOM, Trpaduyeckoil U clioBecHOM. Ero wu3ydeHwe CcrnocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTH K  OOOOIIEHMI0O M KOHKpETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nnHusA «Havana mMaTeMaTHnyecKkoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacIMpUTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIAJAHBIX 33/1a4, JOCTYIHbBIX 00yJaromumMes, y
KOTOPBIX MOSIBJISIETCS BO3MOXKHOCTh UCCIIEIOBATh M CTPOUTH IpaduKu (PYHKIMIMA, ONpeensiTh ux
HauOOJbIIME U HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATD IJIOM@AAu GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpPEHHs IpoleccoB. JlaHHas coaepxaTeinbHas JIMHUSA OTKPBHIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOCHMSI MAaTeMaTHYECKUX MOJEIEH pEaJbHBIX CHUTYalllld, HaXOXKICHUS
HAaWIy4llero pelIeHMs] B NPUKIATHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKHX, 3a/jayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHajlh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaTbHO-IOTHYECKOT0 U KPEaTUBHOTO MBINIUICHUS, (JOPMHUPOBAHUIO YMEHUI pacro3HaBaTh
MPOSIBJIEHUS] 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHUKE U HcKyccTBe. OOyuaromuecss y3HAIOT O
BBIIAIOIIUXCSl pE3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKH KaK HAyKH, M HX
aBTOpAax.

CopnepxaTenpHO-METOANYECKAs TUHUSA «MHOXECTBA M JIOTMKa» B OCHOBHOM IIOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TeOpETUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH U MpelaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00bEIUHSIIOMNI
BCE paslenbl MAaTeMAaTHKM W €€ MPWIOKEHHWH, OHU CBS3BIBAIOT PAa3HbIC MAaTEMaTHYECKHE
JUCLMIUIMHBL B eauHoe 1enoe. IloaToMy BaXHO 1aTh BO3MOXKHOCTH IIKOJIBHUKY NOHHMMATh
TEOPETUKO-MHOKECTBCHHBI A3BIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJIb30BaTh €ro s
BBIPAXEHUS CBOUX MBICIIEH.



B kxypce «Anrebpa u Hadajga MaTeMaTUYECKOTO aHAIIM3a» MPHUCYTCTBYIOT TAK)KE€ OCHOBBI
MaTEeMaTHUYECKOTO MOJECIMPOBAHUs, KOTOpPbIEe MPU3BAaHbI CPOPMHUPOBATH HABBIKU MOCTPOCHUS
MOJIeJIeN peasIbHbIX CUTYallUi, UCCIIEOBAHMSI 3TUX MOJEJIEH C IIOMOIIBIO amnmnapara aareopsl u
MaTeMaTU4YeCcKOro aHajln3a W MHTEpPIpEeTaluu IOJYYEHHBIX pe3yibTaToB. Takue 3agaHus
BIUIETEHbI B KaXJbId M3 pa3lieJIOB MPOrpaMMbl, MOCKOJIBKY BECh MaTepuall Kypca LIUPOKO
WCIIOJIB3YETCS JUIsl PElIeHUs] NPUKIAIHbIX 3a1a4. [Ipu penieHun peanbHbIX NPAaKTUYECKUX 3a/1a4
ydamudecss ~ pa3BUBAIOT  HAONIOAATENIbHOCTh,  YMEHHME  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCs, HCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATH MPOOIEMY.
JestensHOCTh 1O (DOPMHPOBAHUIO HABBIKOB DPEIICHUS MPUKIAJAHBIX 337a4 OPraHU3yeTcs B
Ipolecce U3y4eHHs BCeX TEM Kypca «Ajredpa u Hadajga MaTeMaTHYECKOTO aHATH3a.

B y4eOHOM TuUTaHe Ha M3yYeHHE Kypca anreOpbl U Hadall MaTEeMaTHYECKOTro aHaiu3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 yaca B Henemro B 10 kmacce m 3 yaca B Hepemo B 11 kmacce,
BCEro 3a JBa rojaa ooyuenus — 170 gacos.

166.3.2.4. Monynb «YpouHast 1eITeTbHOCThY.

Peanu3anus BoCIMTaTeIbHOTO MOTEHIIMANIA YPOKOB ANre0pa M Hayajao MaTeMaTHIeCKOTo
aHaJIM3a MpeaycMaTpuBaeT:

MaKCHMaJbHOE UCIIOJIb30BaHUE BOCIIUTATENbHBIX BOBMOKHOCTEHN cofiepxkaHus y4eOHOTo
npeamera s OPMUPOBAHUS Y YHALIHXCS POCCUHCKUX TPATUIIMOHHBIX TyXOBHO-
HPaBCTBEHHBIX U COLIMOKYJIBTYPHBIX LIEHHOCTEH, POCCUHCKOTO UCTOPUYECKOTO CO3HAHUS HA
OCHOBE UCTOPUYECKOIO IIPOCBELICHHS,;

10/100p COOTBETCTBYIOIETO COJIEPKAaHUSI YPOKOB, 3a/laHUM, BCIOMOTaTeIbHBIX MATEPHAJIOB,
MPOOJEMHBIX CUTYAIUH AJI OOCYKICHUH;

BKJIFOUYCHUC LECJIICBBIX OPUCHTHUPOB PE3YJIbTATOB BOCIIMTAHMA, UX yqu B OIIpCACIICHUHA
BOCITMTATCIIbHBIX 3a/1a4 YPOKOB, SaHSITI/II\/’I;

BKJIFOYCHUC TCMATUKH B COOTBCTCTBUU C KAJICHAAPHBIM IIJIAHOM BOCITUTATEIbHOU pa6OTI>I;

BBIOOP METOJI0B, METOAMK, TEXHOJIOTUM, OKA3bIBAIOIINX BOCIIUTATEIBHOE BO3/ICHCTBHE HA
JINYHOCTH B COOTBETCTBHUU C BOCIIUTATEIBHBLIM HI€AJIOM, IIE€TIbI0 U 3a1a9aMU BOCITUTAHHUS,
IIEJICBBIMH OPUEHTHPAMH PE3YJIbTaTOB BOCIIUTAHHUS, PCATU3AINIO IPUOPUTETA BOCITUTAHUS B
y4eOHOM JeATENHHOCTH;

IIPUBJICYCHNE BHUMAHHUS YYAIIUXCS K [ICHHOCTHOMY ACIEKTy U3y4aeMbIX Ha YPOKax MPEIMETOB,
SBJIEHUHN U COOBITUI, HHULIMUPOBAaHUE OOCYKICHHM, BHICKA3bIBAHUIN CBOETO MHEHUS, BRIPAOOTKU
CBOETO JIMYHOCTHOTO OTHOLICHHS K U3y4aeMbIM COOBITUSIM, SIBICHUSM, JTUILIAM;

MIPUMEHEHNE UHTEPAKTUBHBIX (POpPM yueOHOM paboThl — MHTEIUIEKTYAIbHBIX, CTUMYIUPYIOIINX
ITO3HABATEJIBHYI0 MOTHUBAIUIO, UTPOBBIX METOJUK, JUCKYCCUH, JAIOIIUX BO3MOKHOCTh
IPUOOPECTH OMBIT BEJIEHUSI KOHCTPYKTUBHOTO JTUAJIOra;

rpyNnoBoOi paboThl, KOTOpPask yYUT CTPOUTH OTHOLLIEHUS U IEHCTBOBATh B KOMaHJIE,
CIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO MBIIICHUS;

HO6y)K,Z[eHI/Ie yJqalmuxcsa COGJ’IIOI[&TB HOPMBEI TIOBCACHUS, ITPpaBUJIa OGIJ_ICHI/ISI CO CBCPCTHUKAMHU U
Mearoru4ecKuMU pabOTHUKAMHU, COOTBETCTBYIOIIHE YKIIATy 00IIeo0pa3oBaTeIbHOM
OpraHu3aIliy, YCTAHOBJICHHUE U MOAJCPKKY JOOPOKENaTEILHOM aTMOC(EPHI;



OPraHH3aINI0 HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX YUAIIUXCSA HAJ
HEYCIEeBAIOIIMMHU OJTHOKIIACCHUKAMH, B TOM YHUCIIe C 0COOBIMHU 00pa30BaTeIbHBIMU
MOTPEOHOCTSMH, JAIOLIETO YYalUMCs COIMATbHO 3HAYMMBIM OIBIT COTPYIHUYECTBA U B3aUMHOU
IIOMOIIIH;

HHULIUUPOBAHUC U TOAACPIKKY I/ICCJIGI[OBaTeJIBCKOﬁ ACATCIBHOCTH YUalllUXCs, IJIAaHUPOBAHUEC U
BBITOJHCHUC MHANBUAYAJIbHBIX U I'PYIIIOBLIX ITPOCKTOB BOCIIUTATEIIHLHOM HaITpaBJICHHOCTH.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia 1 BIYHCICHUSA

Panyonanenele yncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoguveckue  apodu.  Apudmernueckue omepanud ¢ paMOHAIBHBIMH  YHCIIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 33]1a4 U3 Pa3IM4HbIX OTPACIICH 3HAHUN U PEAIBHON KU3HH.

JeiicTBuTenpHble yKciaa. PanyoHanbHble W MppalMOHaNbHbBIe uyucia. Apudmernueckue
orepanuy ¢ ACUCTBUTEIbHBIMU yuciiaMu. [IpuOnmk€HHbIE BBIYMCIEHUS, IPABUIA OKPYIJIEHUS,
IIPUKUAKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenenp ¢ nenbiM mokazatenem. CranmaptHas Gopma 3amicH ACHCTBUTEIHHOTO YHUCIIA.
Hcnonb3oBanue mnoaxofsmeil (GopMbl 3amMcu  JIEHCTBUTENbHBIX 4YHCEN IS pPEelIeHUs
MIPaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmerndeckuil KopeHb HaTypalbHOW cTemneHu. JlefictBus c¢ apudmernuyeckumMu
KOPHSIMH HAaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO ApIyMEHTA.

YpaBHeHNsS H HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKUE
(bopMyIIBL.

YpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBA. MeTon
WHTEPBAJIOB.

Pemenune nensix U ApoOHO-PAIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanvoHanbHbIX YpaBHEHUN U HEPABEHCTB.

PeuieHne TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpuMeHeHre ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaT€MaTHYECKHMX 3ajad W 3aj1ad U3
pa3InYHbBIX 00JIacTe HAYKU U peabHON )KU3HH.

DyHKIUHN U TPaQUKH

OyHKIWs, criocoosl 3ananust GyHkun. ['papux Gynkun. BzanmMuo oOpatHslie GyHKINU.

Ob6unacTp omnpeaeneHuss 1 MHOKeCTBO 3HaueHUU ¢yHkiuu. Hynu ¢yakuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

CreneHHas (QyHKIMS ¢ HATypajdbHBIM W IENbIM Moka3areiaem. E€ cBoiicTBa u rpaduxk.
CgoiicTBa u rpaduk KOpHS N-0if CTENeHN.

TpuroHomerpudeckas OKpPYKHOCTb, OINpPENEIEHUE TPUTOHOMETPHUUECKUX (QYHKLUH
YH1CJIOBOIO apryMEHTA.

Havaja MmaTeMaTH4eCKOro aHaJIHu3a

IlocnenoBaTeNbHOCTH, CIHOCOOBI  3aJaHMs  IOCIEHOBATEILHOCTEH. MOHOTOHHEIE
IIOCJIE0BATENBHOCTH.



ApudmeTrndeckass W TeOMETpHYECKas  Nporpeccuu. beckoHewHO  yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH IeOMETPUUECKON MPOTrpPEeCcCUU.
®opmyna CIOXKHBIX MPOLEHTOB. Vcnonb30BaHUE MPOTPECCUU ISl PEIICHHS pPeaibHBIX 3a/aau
MPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoOecTBO, omnepanuu Haj MHoxecTBaMu. [{uarpammbl Ditnepa—Benna. [Ipumenenne
TEOPETHUKO-MHOKECTBEHHOI'0 anmapara JJisi OMUCaHUsl peajbHbIX MPOLECCOB U SIBICHUMU, MpHU
pellIeHnH 3a1a4 U3 IPYTuX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucsia ¥ BBIYUCICHUSA

Harypanbnsle u nensie yucna. [Ipu3Haky JeMMOCTH HEIbIX YHUCEIL.

CreneHsb ¢ palMoOHAIBHBIM ITOKa3arenaeM. CBONCTBA CTEIICHH.

Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTAPH(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTAPU(MBI.

[TpeoOpa3zoBanne BbIpaXKEHU, COEPIKALUX CTENEHH C pallMOHAIbHBIM IIOKa3aTENIEM.

ITpuMepel TPUrOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl NUHEHHBIX ypaBHEHMH. Perenue npukiIagHbIX 3aad C MOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKHUX 3ajad U
3a/1a4 U3 pa3IMyHbIX 00J1aCTe HayKu U peanbHON )KU3HHU.

DOyHKIUH U rpaduKu

Oyukuus. [lepuoguueckne  pyHkumu. IIpoMeXyTkn  MOHOTOHHOCTH — (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMBI (yHKiuu. HauOonblnee M HauMeHbllee 3HaueHHEe (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

[ToxazarenbHas u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U TPapUKH.

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] YpaBHEHUH U IMHEHHBIX CHCTEM.

Hcnonp3oBanne rpadukoB (PyHKIUN 71 WCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX NMPEIMETOB U pealbHON KU3HH.

Hayana maTemMaTHuecKkoro aHajimsa

HenpepoiBable pyHKIMU. MeTO HHTEPBAIOB /IS pEIIEHUS] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpuyueckuit 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[TpousBosHbIe 3reMeHTapHBIX (QyHKIMHA. DOPMYIIBI HaXO0XKIEHHUS MPOU3BOAHON CyMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKLUH.

[TpuMeHeHne MPON3BOAHOM K MCCIEN0BAaHHUIO (YHKIIMNA HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenrne HaubobIIero 1 HaMMEHbIIEro 3Ha4eHns (PyHKIMU Ha OTPE3Ke.

IIpuMeHeHne NpPOU3BOMHOM A HAXOXKACHMS HAWIYUIIEro PEUIeHWs B IPHUKIAIHBIX
3ajjauax, AJs ONpeeseHUsl CKOPOCTHU Ipoliecca, 3aJaHHOTO (popMyI1oil niau rpaukom.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WHuTterpan, ero reomeTpuueckuil ¥ (U3UYECKUN CMBICH. BbruncieHune WHTErpajga Mo
bopmyne Herorona—IJlelioauna.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITIPOI'PAMMBI YYEBHOI'O
KYPCA «<MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

JIMHHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHUS IMpOrpamMmbl ydeOHOro mpenmera «MaremaTHKa
XapaKTepU3yIOTCS:

1) rpa:knaHcKoe BOCIUTAHUE:

C(OPMUPOBAHHOCTHIO TIPAKIAHCKOW MO3MIMHM OOYYaIOUIErocsi KaK aKTUBHOTO H
OTBETCTBEHHOT'O YJICHa POCCHUICKOTO OOIIECTBA, MPEICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHMPOBAHHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakJaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH WHCTHTYTaMHU B
COOTBETCTBHUH C MX (PYHKIIMSAMU U HaA3HAYCHUEM.

2) NaTPHOTHYECKOE BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO POCCUHCKON IPaXJaHCKOW MIECHTUYHOCTH, YBKEHHS K MPOILIOMY
U HACTOSAIIEMY PpOCCHUHCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHUSIM
POCCHHCKMX MaTeMaTHKOB W POCCHHCKOW MaTeMaTHYECKOH IIKOJIBI, K WCIIOJB30BAHUIO ITHX
JOCTHKEHUH B IPYTrUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHMEM [yXOBHBIX LEHHOCTEH PpOCCHUICKOrOo Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO TOBEICHHS, CBA3aHHOTO C MPAKTHYECKUM NPHUMEHEHUEM
JOCTIKEHUH HAyKH M JESITEIBHOCTHIO YYEHOTO; OCO3HAHWEM JIMYHOTO BKJIJa B TOCTPOCHHUE
YCTOWYHBOTO OyIyIIEToO.

4) 3cTeTHYeCKOe BOCIIUTAHHE:

OCTETHYECKUM  OTHOIIEHHEM K  MHpPY, BKJIIOYas ACTETUKY  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlay, peHIeHUuH, pacCyXJIeHHUH; BOCIPUUMUYUBOCTHIO K
MaTeMaTHYECKUM aCleKTaM Pa3InYHbIX BUIOB UCKYCCTBA.

5) ¢pu3nueckoe BocnuTaHue:

c(OPMHPOBAHHOCTBIO YMEHHUS TPHUMEHSATh MaTeMaTWYeCKHe 3HaHUS B HWHTEpecax
310pOBOrO U 0e30macHoro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10pOBBIO
(3mopoBoe mHTaHUE, COATAHCHPOBAHHBIN PEXKUM 3aHITHH M OTIbIXa, PEryisipHas (usmueckas
AKTUBHOCTh); (PU3NYECKOTO COBEPIICHCTBOBAHUSA, NP 3aHATUSAX CIOPTUBHO-03/JOPOBUTEIILHON
JeSITeITbHOCTBIO.

6) TpyoBO€ BociuTaHHe:

TOTOBHOCTBIO K TpPYZIY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOUS; MHTEPECOM K Pa3IHIHBIM
cdepam mpoecCHOHATBHON JIeATEIHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel mpodeccuu U peaar3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYecKOMy OOpa3oBaHUIO U
caMo00pa30BaHUIO Ha TPOTSHKCHHH BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
pELICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTH4YeCKOM HallpaBJIeHHOCTH.

7) 3IK0JIOTHYECKOE BOCTIMTAHME:

c(OPMHPOBAHHOCTBIO HKOJOTMYECKOW KYJIbTYPbI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HSKOHOMUYECKUX IIPOLECCOB Ha COCTOSHHE NPHPOAHOM M COLMAIbHOM Cpenbl, OCO3HAHHEM
r100aNbHOTO  XapakTepa OJKOJOTMYECKHMX  IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHE
MaTeMaTUYeCKUX 3HAHWU JJIS PEIICHHS 337ad B O0JACTH OKPYKAIOLIEH Cpeibl, IUIaHUPOBAHUS
MOCTYIKOB M OIICHKH WX BO3MOKHBIX ITOCIIEICTBUI IS OKPYKAIOLIECH CPEIbI.

8) HeHHOCTH HAYYHOT'O MIO3HAHMS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOILIECTBCHHOW MPAKTHKH, TOHUMAHUEM MaTEMAaTHYECKOW HAayKH Kak cepsl
4eJI0BEYECKOM JEATEIbHOCTH, 3TANOB €€ pa3BUTUS M 3HAYUMOCTH JJISI PAa3BUTHUS [IMBUIIU3AINH;



OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKM M MAaTE€MaTU4YeCKON KYJIbTypOM KaK CPEICTBOM II03HAHUSA

MUDA;

IFOTOBHOCTBIO OCYHICCTBJIATH IIPOCKTHYHO H  HUCCICAOBATCIBCKYIO JCATCIBHOCTDH

HHIUBHUIYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBHS
bazoBble Jjornueckue JeicTBUSA:

BBISBJIATH U XapaKTEPU30BATh CYILECTBEHHbIE NPU3HAKM MAaTEMaTHUECKUX OOBEKTOB,
HOHATUI, OTHOLIEHUH MEXAy NOHATUAMH; (POPMYIUpPOBATh OIpPENECJICHUS MOHSITUH;
YCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KiIaccH(DHUKAIMK, OCHOBAHUS Il 0000IICHUS
U CpaBHEHHUs, KPUTEPUU IIPOBOJMMOI0 aHAIN34;

BOCIIPHHUMATh, (DOPMYIUPOBATh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IIKE; YCIOBHBIC;

BBISIBJIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpEUNs B (pakTax,
JTAHHBIX, HAOMIONEHUSX W YTBEPXKAEHUSX; IpelylaraTb KPUTEPUHM JUIsl BBISBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUML;

JieNlaTh BBIBOJbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX M MHJYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

IIPOBOJAMTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKJIECHUH (IIpsIMble
U OT TPOTUBHOTO), BBICTPAHBATh aAPryMEHTAIMIO, NPUBOAUTH TPUMEPH U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHHS U BBIBObI;

BbIOMpaTh crnoco0 pelieHuss yuyeOHOM 3ajaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAUINNA ¢ YIETOM CaMOCTOSATENIBHO BbIAEICHHBIX
KPUTEPUEB).

ba3oBble nccienoBarejbcKue AeiCTBUA:

UCIIOJIb30BaTh  BOINPOCHl KAk  HCCIEAOBATEIIbCKUM  MHCTPYMEHT  MO3HAHUS;
dbopMyIHUpOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUNE, MpoodieMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) MO3UIIHIO,
MHEHUE;

MPOBOJIUTh CAMOCTOSATENIBHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEJOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro oOOBEeKTa, SBICHUS, Ipolecca,
BBISIBJICHUIO 3aBHCHUMOCTEH MEXKy 00BEKTaMHU, SBIICHUSIMH, TIPOIECCAMHU;
CaMOCTOSITENILHO  (OpMYyITUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaMm
MpOBEEHHOTO HAOTIOJCHMS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh MOMYUYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 0000IICHMUIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATh MPEAIOIOKEHUS
0 €ro pa3BUTUHU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmaunmeii:

BBISABIIATH A€DUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUIs OTBETa Ha BOIPOC U
JUIS peLIeHus 3aj1au;

BHIOMpaTh HWH(OPMAIMIO W3 WCTOYHWKOB pa3IUYHBIX THUIIOB, AaHAJIH3HPOBATBH,
CHCTEMATH3MPOBATh W WHTEPIPETUPOBATh MH()OPMAIHMIO PA3IMYHBIX BUIOB U (HOpM
IPECTaBIICHHUS;

CTPYKTYpHpOBaTh HMH(POpMANNIO, TPEACTABIATH €€ B Pa3sNUYHBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBATh HAAE&KHOCTh HMH(POPMAIMM IO CAMOCTOSATENHFHO C(HOPMYIMPOBAHHBIM
KPHUTEPUSIM.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe JelcTBHA

BOCIIPUHUMATh U (POPMYIHPOBATh CY)KIIEHUSI B COOTBETCTBUH C YCIOBHUSIMHU U LIETIMHU
oOlIeHHs; SCHO, TOYHO, I'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U



MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PEIICHUS 3a7a4i, KOMMEHTHPOBATh
MOJTyYEHHBIH pe3ybTaT;

e B X0JIe 00CYX/JI€HHS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMO TEMBI, IPOOIIEMBI,
pemaeMoil  3aJaud, BbICKa3bIBaThb MJEU, HAICJICHHbIE HAa T[OUCK pEeLICHUs;
COMOCTABJISATh CBOU CYXICHHS C CYXACHUSIMH JPYIHMX YYaCTHUKOB JHAJIOTa,
0oOHapyXHUBaTh Pa3IMuUe U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH (hopme GpopMyIHpoOBaTh
pa3HOIJIACHsI, CBOU BO3PAKCHHUS;

® MPEACTaBIATH PE3yJbTaThl PELICHUS 3a7au, SKCIIEPUMEHTa, UCCIeA0BaHUS, TPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (GopMaT BBICTYIJICHUS C Y4ETOM 3aJad IMPE3CHTAlUU U
0COOEHHOCTEN ayAUTOPHH.

® [IOHUMaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW W UHIUBUAYAIbHOU pabOTHI
OpU pelleHuy Y4eOHBIX 3aj]ad; MPUHUMATh [elb COBMECTHOW JESTeNbHOCTH,
IUIAHUPOBATh OPTaHM3ALMI0 COBMECTHOM pabOTHI, pacmlpeneisiTb BHIBI PadoOT,
JIOTOBApUBAThCA, OOCYXKJaTh MpolecC U pe3ynbTrar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKHX JITIOACH;

® y4acTBOBAaTh B IPYIIOBBIX Popmax paboTsl (00CykIeHusI, 0OMEH MHEHUMN, «MO3TOBBIE
HITYPMB» W UHBIC); BBIMNOJIHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOU
JIEMCTBUS C IPYTMMU WICHaMHU KOMaH/Ibl; OLEHHBATh Ka4eCTBO CBOETO BKJIaZa B OO
MPOIYKT MO KPUTEPHIM, CHOPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOACHCTBHUS.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiicTBUS
Camoopranu3anus:

COCTABIIAATH IUJIaH, aJTOPUTM pPEIICHHs 3a7add, BBIOMPATh CIOCOO pEeHIeHUs C y4ETOM
UMEIOIINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

e BJAJeTh HAaBHIKAMHM IIO3HABATENBHOW pEe(PIEKCHH KaK OCO3HAaHHUS COBEPIIAEMBIX
JECTBUH M MBICIUTENBHBIX TPOILECCOB, WX pE3yabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoIlecca M pe3yiabTaTa pelIeHHs MaTeMaTHYecKOi
3a/1a4uu;

® TMpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPH PEIICHUH 33JaYd, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMACHHBIX
OINOOK, BBISBIICHHBIX TPYTHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa MEIH W YCIOBUSAM, OOBSCHATH MPHUUHBI
JOCTHIKEHUS WM HEIOCTIKEHUS Pe3yNbTaTOB JEATEeIbHOCTH, HAXOIWTh OIINOKY,
JIaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOydenus B 10 KJjacce ydamuiics TMONXYYHT CIEAYIOIIUE TPEeIMETHBIC
pEe3yJbTAThI:

Yuciaa 1 BLIYMCIEHUS

OnepupoBaTh MOHATHSIMH: PAIMOHATBLHOE M JEHCTBUTEIHLHOE YHCIO, OOBIKHOBEHHAs M
JeCATUYHAS P00k, TPOILICHTHI.

Beimonusate apudmernyeckue omnepanud ¢ palUOHAIBHBIMH W JACHCTBUTEIHHBIMU
YHCIIAMHU.

BoeimonuaTe mpuOAMKEHHBIE BBIYMCICHUS, WCIONB3YS MpaBUiIa OKPYIJICHHS, eNaTh
MPUKHUIKY U OLEHKY pE3yJIbTaTa BIYUCICHUM.

OnepupoBaTh MOHITUSIMH: CTETICHb C LIEJIBIM MOKa3aTeleM; cTaHAapTHas gopma 3ammucu
JIEHCTBUTEIILHOTO YMCJIa, KOPEHb HATYypaJbHON CTEMEHU; MCIOJB30BaTh MOAXOIAIIYI0 (hOopMy
3aIMCH IEVCTBUTENIBHBIX YUCEN ISl PELICHUS PAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHbIX.



OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IPOM3BOJIBHOIO  YIJIa;
UCIIOJIb30BaTh 3aMCh IPOM3BOJIBHOIO YIJIa uepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHU.

YpaBHeHusI 1 HEPaBEeHCTBA

OnepupoBaTh NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0E, PALlUOHAIBHOE,
MPpaLMOHAIIbLHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE;

BeimonuaTe  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX  BBID@KEHMM W pemiarh
TPUTOHOMETPUUECKUE YPABHEHUS.

BeinonsATe npeobpa3zoBaHus LEJbIX, PAllMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEbIX, PALIMOHAIBHBIX U UPPALMOHATILHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHs M HEPABEHCTBA JUIsl PELICHHMS MAaTEMaTUYECKUX 3aJad W 3a1ad u3
pa3aMyYHbIX 00JacTel HayKU U PeabHOM KU3HU.

MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHUS,
YpaBHEHHs, HEPABEHCTBA 110 YCIIOBUIO 3aJlayM, WCCIIEI0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U IpaGUKH

OnepupoBaTb MOHATUAMH: (YHKLUS, CIIOCOOBI 3a1aHUsl PYHKIUH, 007acCTh OINpeesIeHUs
¥ MHO>KECTBO 3Ha4eHUH QYHKIUH, rpaduK GyHKINH, B3AUMHO OOpaTHBIE ()YHKITHH.

OnepupoBaTb MOHATUAMHM: YETHOCTb M HEYETHOCTh (YHKUMH, HYyIH (QYHKLUH,
IPOMEXKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBate rpaduku GyHKUMHA I pelIeHns ypaBHEHUH.

Crpouth U yuTaTh rpaduKu JTUHEHHOW (YHKIMH, KBAAPATHUYHOW (YHKIIMH, CTETICHHOMH
(YHKLUU C LEbIM [T0Ka3aTeIeM.

Hcnonb3oBarh rpaduku QyHKIUN UIsT UCCIEIOBAHMS MPOIIECCOB M 3aBUCUMOCTEH TpHU
peLIeHUH 3aJad U3 JPYTruX y4yeOHbIX HPEIMETOB M peabHOW KM3HM; BBIpaXaTb (hopMyiamu
3aBUCHUMOCTHU MEX]y BETMUMHAMH.

Havana maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATHUSIMHU: TOCJIEI0BATEIILHOCTb, apU(pMETHUecKas W TeoMeTpuyecKas
IIPOrPECCHUH.

OrniepupoBaTh MOHATUAMU: OECKOHEYHO YOBIBAIOIAsl T€OMETPUYECKasi MPOTrpeccus, CyMMa
0eCcKOHEUHO yObIBaroIIei reOMeTPUYECKON MPOTPECCHH.

3aaBaTh OCIEI0BATENbHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M IPOrPECCUIl AJI PEIEHUs peallbHbIX
3a/1a4 MPUKJIAJHOTO XapakTepa.

MHuoxecTBa H JIOTHKA

OnepupoBaTh MOHATHUSAMHI: MHOXECTBO, ONEpaIK HaJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar /il ONUCaHUs pealIbHbIX MPOLIECCOB
U SIBJICHU, IPU PEILIeHUH 3a7a4 U3 JPYTUX y4eOHbIX MPEeIMETOB.

OnepupoBaTh NOHATUAMU: ONIPEAEIEHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

K konny oOyuenuns B 11 kJjacce ydamuiicss MOMY4YHMT CIEIyIOIIME IpeIMEeTHbIE
pE3yJIbTaThI:

Yucsa v BbIYUCICHUSA

OnepupoBaTb MNOHATHSAMM: HATypaJlbHOE, IL€J0€ YHUCIO; HCIONb30BaTh IPU3HAKU
JEIUMOCTH LIETIBIX YHCEI, Pa3IokKEeHHe YUCIIa Ha MPOCThIE MHOXKUTENHU JJIs PEelIeHHs 3a1ay.

OnepupoBaTh NOHATHEM: CTEIIEHD C PALIMOHAIBLHBIM [T0KA3aTEIEM.

OnepupoBaTh NOHATUAMHU: JIOTapudM ducia, JECATUUHbIE U HATypallbHbIE JIOTapU(MBbL.

YpaBHeHHUsS M HEpaBEHCTBA

[IpuMeHATh CBOWCTBAa CTEMEHW MJIA TPEOOpa3OBaHUs BBIPAKEHUW; OINEPUPOBATH
HNOHATUSMM: TI0OKAa3aTEIbHOE YpPAaBHEHME W  HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIbI
[TOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB.



Bomonuate mpeoOpa3oBaHusi BBIPAKEHHUH, COAEpXKAIUX JOrapu(Mbl; ONEPUPOBATH
HOHATUAMM: JIOrapu(MUUYECKOE YpaBHEHHE U HEPABEHCTBO; pEUIaTb OCHOBHBIE THIIbI
JOrapu(pMHUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxoauts perieHns npocTeIUX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUHN U €€ pelIeHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH IS PELICHUS PAKTUYECKUX 3a/1a4.

Haxonuts pemieHus npocTenmmx CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

MogenupoBaTh peaibHbIE CHTYyallMd Ha S3bIKE aireOpbl, COCTABISATH BBIPAKCHHS,
YPaBHEHHs1, HEPAaBEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATH IIOCTPOCHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapuKu

OnepupoBaTh MOHATUSMH: MEpUOAWNYECKas (YHKIHUSA, TMPOMEKYTKH MOHOTOHHOCTH
(GyHKLUHU, TOUYKH 3KCTpeMyMa (YHKLIMH, HauOoJblllee U HAaUMEHblIee 3HAa4eHus (YHKLIHUU Ha
IPOMEKYTKE; UCTIONB30BATh UX JIJIsl HCCIIE0BAHUS (DYHKIUH, 3aJaHHOH rpa)uKOM.

OnepupoBaTb  MOHATHAMHU:  rpadUKH  [OKa3aTeIbHOM,  JorapupMuyeckod U
TPUTOHOMETPHUYECKUX (PYHKIMI; N300pakaTh X Ha KOOPIUHATHOHN IUIOCKOCTH W MCIOJIB30BAThH
JUIsl PEILICHUs] YPAaBHEHUIN U HEPABEHCTB.

N300paxkaTh Ha KOOPAWHATHOM IUIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH W
MCIIOJIb30BAaTh UX Ul PEILIEHUS CUCTEMBI JINHEHHBIX ypaBHEHUI.

Hcnonp3oBarh Tpaduku (QYHKIWA IS UCCICIOBAHMS TPOIECCOB M 3aBUCHUMOCTEH W3
JPYTruX y4eOHbIX AUCHUILIUH.

Hayana matemMaTHuecKoro aHajaimsa

OnepupoBaTb  NOHATHSMM:  HENpepblBHAs  (QYHKUUSA;  MPOU3BOAHAS  (PyHKIUM;
MCIIOJIb30BaTh T€OMETPUUECKUI 1 (PU3NUECKHUI CMBICI TPOM3BOHON I PELIEHUs 3a/1au.

HaxonuTe mpou3BOJAHBIE 3J€MEHTApHBIX (YHKIMHA, BBIYUCIATH IMPOU3BOJIHBIE CYMMBI,
MIPOU3BEIEHNUS, YACTHOTO (PYHKIIHH.

Hcnonb30BaTh NPOM3BOJAHYIO i HccieloBaHMS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIIEOBAHMS K TOCTPOEHUIO I'pauKOB.

Hcnonp30BaTh NPOU3BOAHYIO JJI HAXOXKJIEHUS HAWIYYIIEro PEIICHHs B IMPUKIAIHBIX, B
TOM YHCJIE COL[UAIBHO-ODKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U UHTErpai; MOHUMATh N€OMETPUUYECKUHA U
(bu3nyecKuil CMBICT UHTErpaa.

Haxoaute nepBooOpa3Hble 3J€MEHTApHBIX (PYHKIUI; BBIYUCIATH UHTETpal Mo (GopmyIe
Herorona—JletiOumuia.

Pemate mpukiagHble 3a1a4M, B TOM YHCIIE COLMAIBHO-IPKOHOMHUYECKOTO U (PU3HUECKOTO
Xapaxrepa, CpeICTBAMU MaTeMaTHYECKOTO aHaIMn3a.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB M TeM (undposbie)
KoHTpoJbHbIe IIpakTH4eckue
n/n | mporpaMmsl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHoecTBa pallHOHAJIBHBIX U https://resh.edu.ru/
1 JIEMCTBUTEIIbHBIX YHCET. 14 1
PannonanpHble ypaBHEHUS U
HEpaBEHCTBA
2 Oyukuun u rpaduku. CTeneHs ¢ 5 https://resh.edu.ru/
1IEJIBIM TOKa3aTelleM
ApudpmeTnueckuii KOpeHb N—oi https://resh.edu.ru/
3 crenenu. MppannonaibHele 18 1
YpaBHEHHUS U HEPABEHCTBA
Dopmyisl https://resh.edu.ru/
4 TPUTOHOMETpUH. T pUroHOMETpHUUECKHE 22 1
ypaBHEHUS
S [TocnenoBaTenbHOCTH U IPOTPECCUN 5 https://resh.edu.ru/
6 [ToBTOpenue, 06001IIEHNE, 3 1
CHUCTEeMaTU3alrs 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOI'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KUIIACC

Ne
n/n

HaunmenoBaHmue pa3aeioB
H TEM IIPOrpaMmMmabl

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoTshI

JuiekTpoHHbIE (HU(POBDbIE)
o0pa3oBaTejibHbIE PeCypPChI

CreneHb ¢ paloHaJIbLHBIM
IIOKa3aTeJIeM.
[Toka3zarenbHas GyHKUUS.
Iloka3aTenbHbIe ypaBHEHUS
U HEPaBEHCTBA

12

https://resh.edu.ru/

Jlorapugpmuueckas
GyHKIUS.
Jlorapupmuueckue
YPaBHEHHUS U HEPABEHCTBA

12

https://resh.edu.ru/

Tpuronomerpuueckue
(GyHKUIUU U UX rpaduKy.
Tpuronomerpuueckue
HEPABEHCTBA

https://resh.edu.ru/

IIpousBoHasl.
IIpuMeHeHne Mpon3BOIHON

24

https://resh.edu.ru/

WHuTerpan u ero
IIPUMEHEHUS

https://resh.edu.ru/

Cucremsl ypaBHEHU

12

https://resh.edu.ru/

HarypanbHble u niensie
quCIIa

https://resh.edu.ru/

[ToBTOpenwue, 06001IIEHNE,
cucTeMaTH3aIus 3HaHui

18



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

1. MaTtemaruka: anreOpa v Hayalila MAaTeMaTHYECKOTO aHalln3a, TeoMeTpus. Anredpa u
Hayajia MateMatudeckoro anainusa, 10-11 ximaccel/ Anmumos 11.A., Komsarua F0.M., Tkauesa
M.B. u npyrue, AkuronepHnoe obmiecto «M3narensctBo «IIpocBemenne

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. Meroaunueckue pekomeHaanuu. Anredpa u Hayalno MaremaTudeckoro aHanmsa.10-11
KJIacc: mocobue i yuurenei odmeoopas.opranmzanuii (H.E. ®enoposa, M.B. Tkauesa)-
M.: IIpocaernienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Sanexc Yuebnuk https://education.yandex.ru/
https://resh.edu.ru/
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