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MNOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueOHOTo Kypca «Ajiredpa ¥ Havyaja MaTeMaTUYeCKOTro
aHanmm3a» 6a30Boro ypoBHs i oOywaromuxcs 10 —11 kmaccoB pa3zpaborana Ha
ocHoBe degepanbHOrO rocy1apcTBEHHOr0 00pa30BaTEIbHOTO CTaHIAPTa CPEAHETO
obmiero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCUICKOTO
oOpazoBanusi. Peanmuzanus mporpaMMbl OOECHEUMBAET OBIAJCHUE KIIOYEBBIMU
KOMIETCHIIMSIMHA, COCTABIIAIOIIMMU OCHOBY JJIi CaMOPa3BUTHS M HEMPEPBHIBHOTO
00pa3oBaHus, LETOCTHOCTh OOIEKYJIBTYPHOTO, JUYHOCTHOTO M ITO3HABATEILHOTO
Pa3BUTHUS JTMYHOCTU O0YUAIOIIUXCSL.

HEJIA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaia MaTeMaTHYECKOIO aHAJINW3a» SIBISETCS OAHUM U3
HauboJee 3HaYMMBbIX B IPOTpaMMe CTapllei HIKOJIbI, TOCKOJBbKY, C OHON CTOPOHBHI,
OH O0ecrneuynBaeT HWHCTPYMEHTANbHYIO 0a3zy Ul M3yuyeHHUsl BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C JAPYTrOd CTOPOHBI, (POPMUPYET JIOTUUECKOE U aOCTPAaKTHOE
MBILUIEHUE Y4YalllUXCsl Ha YpOBHE, HEOOXOJUMOM [UJIi OCBOEHHS KYypCOB
MH(POPMATUKHU, 0OILIECTBO3HAHUS, UCTOPHH, CIOBECHOCTHU. B paMkax 1aHHOTO Kypca
ydaliecs OBJIAJIeBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOW HAayKd, KOTOpas
(bopMyIMpyeT CBOU JOCTUKEHUSI B MaTEMAaTHYECKOU (popme.

Kypc anrebpbl 1 Hauan MaTeMaTHYECKOTO aHAJIM3a 3aKJIabIBA€T OCHOBY IS
YCIICITHOTO OBJIAJCHUS 3aKOHaMH (U3WKH, XUMHUH, OHOJOTHUH, TOHUMAaHUS
OCHOBHBIX TEHIEHIIMH HSKOHOMHMKHM ¥ OOIIECTBEHHON JKW3HH, TO3BOJSET
OPUEHTHPOBATHCSI B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEAHEBHOM >KM3HU. B Toke Bpems oBlaneHue
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMHM MaTE€MaTHUYECKUMU KOHCTPYKLUSMU
pa3BUBAaeT YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh WCTUHHOCTH
YTBEPKJICHUSI, UCTIOJH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHaJIOTHI0, (POPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIIIeHHE. B xone n3ydenus
anreOppl M HauyaJl MaTeMaTHYEeCKOro aHajlih3a B CTaplled IIKOJe Yydaluecs
[OJy4yalOT HOBBIM OMNBIT pEHIeHHUs MPHUKIAJHBIX 3aJad, CaMOCTOSITEIbHOTO
MOCTPOCHUS MATEMAaTHMYECKUX MOJENeH peajbHBIX CUTyalluid W HHTEPIpETalluu
MOJMyYEHHBIX  PEIIeHWH, 3HAKOMATCS C  T[pUMEpaMHd  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTE B TPUpOJIe, HAyKe M B HCKYCCTBE, C BBIIAIOIIUMUCS
MaTEeMaTHUYECKUMU OTKPBITHUSIMU B UX aBTOPaMH.

Kypc o0mamaer 3HAUMTENBHBIM BOCIUTATENBHBIM MOTEHIMATIOM, KOTOPBIH
peanmsyeTrcsi Kak 4epe3 y4eOHBI maTepuan, CIOoCOOCTBYIOMIHMKA (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W dYepe3 crneuuduky ydeOHON AesaTeabHOCTH,
TpeOyroren CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, IPOAOIHKUTEITLHON
KOHIIEHTpAlUU BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYYSHHBIN pe3yibTar.

B ocHoBe MeTouKu 00yueHus anreOpe U HauajgaM MaTeMaTH4eCKOro aHaIu3a
JICKUT ACSITEIbHOCTHBIN MPUHIUI 00YUESHHUS.



Crpykrypa Kypca «Anredpa u Hayajla MaTeMaTHUYECKOTO aHAIN3a» BKIIOYAET
CIEAYIOIINE COAEPIKATEIBHO-METOIUUECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«DyHKIMH U Tpa@uKny», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHanu3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATENBHO-METOIMUECKUE
JUHUU HW3Y4aloTCsl Ha MPOTSDKEHMHM JABYX JIET OOYy4YeHHUsi B CTaplliel IIKoJie,
€CTECTBEHHO JIOMOJIHSASA APYT IPyTa U MOCTEIIEHHO HACHIIAsCh HOBBIMH TEMAMU U
paznenamu. JlaHHBIA KypcC SIBJISIETCSI MHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSIET B
cebe comep)kaHWE HECKOJBKMX MaTeMaTHYeCKHX JUCHMIUIUH:  airedpa,
TPUTOHOMETPHUSI, MATEMATUUECKUIN aHaIU3, Teopusi MHOKeCTB U ap. [To mepe Toro
KaK ydyalluecs OBJaJIeBalOT BCE Oosee MMPOKUM MATEeMAaTHYECKUM amnmnapaTtoM, y
HUX TIOCJIEN0BATeIbHO (OPMUPYETCSI M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKYIO MOJICNIb PEAJIbHOW CUTYaIlUU, IPUMEHATh 3HaHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa © Hadaga MaTEMaTHUYECKOrO aHajiu3ay, [UIsS peIlleHUus
CaMOCTOATENLHO  CPOPMYJIMPOBAHHOM MaTeMaTHYeCKOW 3ajayd, a 3aTeM
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pe3yJIbTar.

ConepxaTeapbHO-MeTOANYECKAsT JTUHUS «YHcna U BBIYMCICHUS» 3aBEpLIACT
dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTO B OCHOBHOMW ImIKojie. B crapiell mikoie oco0oe BHHUMAaHUE YIEISETCS
(GOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (POpPM 3aluCH JIEUCTBUTEIHLHOTO YHCIA, YMEHHUE
pallMOHANIbHO BBITMIOJHATH JEHUCTBUSL C HUMHM, JeiaTh MNPUKUAKY, OICHUBATH
pesynbrar. OOyuyaromuecs NOJYYarOT HAaBBIKM NPUONMKEHHBIX BBIYMCIICHUN,
BBINIOJIHEHUS JIEWCTBHM C 4YHCIaMH, 3allMCaHHBIMU B CTaHJIApTHOW (opme,
MCIIOJIB30BaHUsl MATEMATUUECKUX KOHCTAHT, OI[EHUBAHUS YMCIIOBBIX BHIPAKCHUIA.

Jlunust «YpaBHEHUS] U HEPABEHCTBA» pEAM3YeTCs Ha MPOTSHKEHUU BCETO
oOydyeHMs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pa3feie MporpaMMbl
IPEyCMOTPEHO pEIICHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pPa3IMYHBIMU METOJAMHU PEUIECHUS UENbIX, PalHOHAIBHBIX, HPPAlUOHAIbHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX W  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loiydeHHbIe yMEHUs UCTI0JIb3YIOTCS IIPU UCCIEA0BAHUN
GyHKIMNA C TTOMOIIBIO TTPOU3BOJIHOM, PEIICHUH MPUKIAJAHBIX 3a/lad U 3a7a4 Ha
HAaXOXKJEHUE HauOOJBIIMX W HAUMEHBIIUX 3HaueHWW QyHkiuu. [lanHas
collep KaTelibHasl JIMHHUS BKJIIOYaeT B ce0st Takke (QopMuUpoBaHHE yMEHUI
BBITIOJTHATL pacuérbl 1o ¢GopmysiaMm, MpeoOpa3oBaHUs IEJIbIX, PAMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TaKKe BBIPAKCHUH,
coJlepKallluX CTerneHu W Jiorapudmel. brarogaps u3ydeHUro anredpandecKkoro
MaTepHuaia IpOUCXOIUT ajJbHEeNIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIUICHUST  y4aluxcsi, (HOPMUPYIOTCS HaBBIKM JCAYKTHBHBIX PaCCyXIACHUU,
paboTbl C CHUMBOJIbHBIMU (OpMamH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. Anrebpa nmpemaraet 3ppexkTuBHbIC
WHCTPYMEHTBl I pEUICHUs MPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOMKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeTOaMYecKass JiMHUS «DYHKIUU u  TpaduKu» TECHO
MeperyIeTaeTcs ¢ APYruMu JIMHUSIMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MIOCIIEIOBATENLHOCT U3YUEHUS MaTepruaiia. 3yueHne CTeneHHoMm, MoKa3aTeaIbHOM,



jgorapu(pMUUECKONl U TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOMCTB M TpauKOB,
UCTOJIb30BaHue (YHKIMN Ui pelieHus 3a/1ad U3 APYruX y4yeOHBIX MPEeIMETOB U
pearbHON JKU3HU TECHO CBS3aHO KaK C MaTeMaTHMYeCKHMM AaHalu30M, TaK U C
peleHneM ypaBHeHMH W HepaBeHCTB. Ilpu 3Tom Gosblioe BHUMaHHE YAENSETCS
(dbopMHUpOBaHNIO YMEHUS BhIpaXaTh (OPMYJIaMU 3aBUCIMOCTH MEKY pa3IHuHBIMU
BEJIMYMHAMH, MCCIENOBaTh IOJyuYeHHbIE (YHKIUH, CTPOUTh HUX TpaduKH.
Marepwuan 3Tol coiepKaTeIbHON JIMHUY HAIleJICH Ha Pa3BUTHE YMEHHUH U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCIMOCTH MEXKIY BEJIMYMHAMU B Pa3IUuyHOU dopme:
aHAIMTHYECKOW, TpadHuueckod U CIIOBeCHOM. Ero w3yuyeHue crnocoOCTBYyeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBINIICHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3AI[1H, UCIIOJIb30BAHUIO aHATIOTHIA.

ConepxxarenpHast nuHUS «Hadanma MaTremMaTHUeCKOTO aHaln3a» IMO3BOJISIET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTUYeCKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YYaroIMMCsl, y KOTOPBIX MOSIBJISETCS BO3MOXHOCTh UCCIEI0BATh U
CTpoUTh rpad K QYHKIUN, OTIPEIEISITh UX HAUOOJIBIINE M HAUMEHBIINE 3HAYCHUS,
BBIUUCIIATH IUIOUAAU UIYp U OOBEMBI Tel, HAXOAUTh CKOPOCTU M YCKOPEHUS
npoueccoB. JlaHHas cojaep)KaTeiabHas JIMHUS OTKPHIBAET HOBBIE BO3MOXHOCTH
IOCTPOEHUS MAaTeMAaTUYECKUX MOJIENed peajbHbIX CHUTyalud, HaXO0XKICHUs
HAWIY4IlIEero pelieHusl B MPUKIAIHBIX, B TOM YUCJE COLUAIbHO-IKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHYECKOTO aHalu3a CIOCOOCTBYET
pa3BUTHIO A0CTPAKTHOTO, (POPMATBEHO-TIOTUYECKOTO U KPEATHBHOTO MBIIIJICHHS,
(GbopMHPOBaHNIO YMEHHI PACTIO3HABATH MPOSBICHUS 3aKOHOB MATEMATHKHU B HayKe,
TeXHUKE W HUcKyccTBe. OOydarommuecs y3HAIOT O BBIJAIONIMXCS peE3ylbTaTax,
MIOJTyYEHHBIX B XOJI€ PA3BUTHSI MATEMATHKH KaK HAyKH, U UX aBTOPaX.

CopepxarenpHO-MeTOIMYEeCKast TMHUS «MHOYKECTBa U JIOTHKa» B OCHOBHOM
MOCBSINIEHA  JJIEMEHTaM  TEOPUM  MHOXKECTB. T€0peTHKO-MHOKECTBEHHBIC
IPEJICTaBICHNUS] IPOHU3BIBAIOT BECh KYpC IIKOJIBHOM MaTeMaTHKU M IpejiararT
Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
IPUJIOKEHUHM, OHU CBS3BIBAIOT pa3Hble MAaTeMaTUYECKUE AUCLMUILIUHBI B €IUHOE
nenoe. [loaToMy BakHO JaThb BO3MOXKHOCThH IIKOJBHMKY NMOHMMAaTh TEOPETHKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMaTUKH M HCIOJb30BaTh €ro s
BBIPQXKEHUS CBOUX MBICIICH.

B kypce «AnreOpa u Hauajga MaTeMaTUYECKOrO aHalM3a» MPHUCYTCTBYIOT
TaKkK€ OCHOBBI MaTEMaTHYECKOTO  MOJCIMPOBAHUS, KOTOpPHIE TMPU3BaHBI
copMUPOBATH HABBIKK MMOCTPOCHUS MOJIENIEH PEAIbHBIX CUTYallUid, NCCIIETOBAHMS
ITHX MOJEJNIed C TIOMOIIBIO ammapaTa anareOpbl U MaTeMaTHYeCKOro aHaiu3a U
UHTEPIIPETALNY TIOTYYEHHBIX PE3yIbTaToB. Takue 3aJaHns BIJICTEHBI B KAKIBINA U3
pa3eNioB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepral Kypca IUPOKO UCIIOIb3YETCS TS
pelIeHns TPUKIATHBIX 3afad. [lpyu pemieHuM peanbHBIX MPAKTHYECKUX 3a7ad
ydaniecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MCIOJIB30BATh AHAJIOTHIO, 0000mMaTh W KOHKPETHU3UPOBATH
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHHUS MPHUKIATHBIX
3aJa4 OpraHu3yeTcs B MPOIECCe M3YyUEHHUs BCEX TeM Kypca «Anredpa v Havaia
MaTEeMaTHUYECKOTO aHATTU3ay.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yuebnom mane COIL B/ «OpnéHok» Ha u3ydeHHe Kypca aiareOpbl u
Hayaj MaTeMaTHYECKOro aHajau3a Ha 0a30BOM YPOBHE OTBOJMTCS 2 yaca B HEJEIIO
B 10 xmacce u 3 yaca B Henmenmo B 11 kimacce, Bcero 3a jaBa roga oOydenus — 170
JacoB.

COJJEP KAHUE BOCIIUTATEJBbHOM PABOThHI

B pamkax ocBoeHHs 00pa3oBaTENbHON MpPOrpaMMbl ydeOHOro Kypca
«AnreOpa W Havajlla MaTeMAaTUYECKOTO aHaiu3a» Ha 06a3oBoMm ypoBHe B 10-11
KJIACCOB YUMTEJIEM PEaIU3yI0TCs 3a7auu 8 pa3J/iesioB BOCIUTATEIbHOM paboThI.

10 kanacc
I'paknanckoe BoclMTaHUE:

—  CHoCcOOCTBOBAaTh OCO3HAHUIO IIKOJbHUKAMU MaTeMaTHYEeCKUX OCHOB
(GYHKIMOHUPOBAHUS  PA3JIMYHBIX COLMAIBHBIX WHCTUTYTOB 4epe3 pEIIeHHE
TEKCTOBBIX 3a]1a4;

—  cmocoOcTBOBaTh (POPMHUPOBAHUIO TMPABOBOM T'PAMOTHOCTH OOYYaIOIIMXCS
(pacueTt HaJIOrOBBIX BHIYETOB U COIMATIBLHBIX BBIILIAT, PEIICHUE 3a/1a4 Ha MPOIEHTHI
C UCIIOJIb30BaHUEM JIAHHBIX TOCOIO/IKETA).

IHaTpuoTnyeckoe BOCIIUTAHUE:

—  cnocoOcTBOBaTh (hOPMHUPOBAHUIO YBAXKEHHUS IIKOJIHHUKOB K MPOLUIOMY U
HACTOSAIIEMY POCCUICKON MaTEMATHKH, IICHHOCTHBIM OTHOIIEHUEM K TOCTHKEHUSM
POCCUHMCKMX MATEMAaTUKOB H POCCHUHMCKOW MAaTeéMaTHYECKOW IIKOJbI, K
WCIIOJB30BAaHUIO ATUX JIOCTIDKCHUN B JIPyrHX HayKax, TEXHOJOTHSX, cpepax
HPKOHOMMKH (M3yueHue BKIaaa poccuiickux matematukos (H.W. Jlobauesckuii, C.B.
KoBanesckasi, A.H. Konmoropon), pemieHue 3agady Ha OCHOBE OTKPBITUH
OTCUYECTBEHHBIX YUEHBIX, aHAJIU3 CTATUCTUKU HAY4YHBIX AOCTHKeHUM Poccuu B
MHPOBOM MacIlTade);

—  CIOCOOCTBOBAaTh PAa3BUTHIO HMCTOPUYECKOM TMaMSTH: MaTEeMaTUYECKUE
pacueTsl, cBsi3aHHble ¢ Benukoii OTeuecTBEHHOW BOWHOM, MOCTpOEHUE TPaPuKOB
Pa3BUTHUS MPOMBIIIUIEHHOCTH B Pa3HbIE UCTOPUYECKHUE MIEPUO/IBI.
JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUE:

—  CIOCOOCTBOBaTh Pa3BUTHIO HPABCTBEHHBIX KAdyeCTB YYCHUKOB Uepe3
pelIeHre 3a/1a4u Ha CIpaBeJIMBOE pacipeieiieHre, aHaIu3 UCTOPUYECKUX TaHHBIX O
J00JIECTH U TEPOU3ME;

—  CIocOOCTBOBaTh Pa3BUTHIO (DMHAHCOBOW OTBETCTBEHHOCTH OOYYAIOIIMXCS
nyTéM COCTaBJICHHSI CEMEHHOTO Oro/pkeTa ¢ ydeToM WHQISAIUU, pacuera
3¢ (HEKTUBHOCTH IHEProcOEPETaroiX TEXHOJOTUMA, aHATN3a KPEIUTHBIX YCIOBUMA.
JcTeTHYeCKOEe BOCIUTAHUE:

—  cmocoOcTBOBaTh (POPMHUPOBAHHIO ICTETHUECKOIO BKYCa YUYEHHKOB Hepe3
pellieHue 3ajad = ¢ KpPacUBBIMU  PEIICHUSIMU (Hampumep,  3ajJadyd  Ha
COO0Pa3UTEIHHOCTh c HEOKUJaHHBIM U3SIITHBIM OTBETOM),



UCIIOJIb30BaHUE XYA0KECTBEHHbBIE WLTIOCTPALIUN B YCIOBUSIX 3ajad,
aHaJIN3 MAaTEMaTUYECKUX  3aKOHOMEPHOCTEM B HCKYCCTBE (My3bIKaJbHbIE
UHTEPBAJIbI, PUTMBI CTUXOB).

Puznyeckoe BOCIIUTAHUE:

—  crmocoOcTBOBaTh (OPMUPOBAHUIO 3JO0POBOTO OTHOIIEHUS K YYEOHOMY
IPOIECCY: TUHAMHYECKHE TMay3bl (BKJIIOUEHHUE KOPOTKUX (PU3NYECKUX PA3ZMUHOK
(MOTSATUBAHMS, YOPAXHEHHs [JIs Ta3, OCAHKH) MPHU JUIUTEIbHBIX BBIYUCICHUSX,
CMEHa JESITeNbHOCTH (YepeOBaHHE YMCTBEHHOW HArpy3Kd C JIBUTaTEIbHOM
aKTUBHOCTBIO (HAIMpUMeEp, pEUICHHE 3a/1a4 Yy JIOCKU C MEepPEMEIICHUEM 10 KIaccy),
npoduIaKTUKa TUOoAMHAMUY (00CYKIEHUE MaTeMaTHUYECKHX 3a/1a4, CBA3aHHBIX C
pacueToM (pu3MUecKOl aKTUBHOCTH - TIOJICUET IIaroB, pacxoja KaJlopui);

—  cnocoOCTBOBaTh (POPMHUPOBAHUIO KOMAHIHOIO J1yXa U COPEBHOBATEIHHOTO
Hayaja: MaTeMaTH4eckue 3cradersl (TpyIIOBOE pEIIeHHE 3a/ay ¢ AJIEMEHTaMu
¢uznyeckoil akTUBHOCTU (Teperada 3cTageTsl Mochae KaXAOro PEIIeHHOro
npUMepa), OJIMMIIMAJHBIE 33/1a4d CO CIIOPTUBHBIM YKJIOHOM (HAmpuMmep, pacuer
ONTUMAaJLHON CTpaTEeruu B KOMaHAHBIX Urpax (pyrodosu, 6ackeTOom).

TpynoBoe Bocniutanue:

—  (QopmMupoBaTh YCTAaHOBKY Ha aKTUBHOE y4YacCTHE B PEIICHUU MPAKTUYECKUX
3a]]a4 MaTeMaTUIECKON HAMPaBICHHOCTH, OCO3HAHUS BaXXHOCTH MAaTEMaTHUYECKOTO
oOpa3oBaHMsI Ha NPOTSHDKEHWU BCEH JKM3HM Ul YCHEIIHOW MpodeccHoHaTbHOU
JESTEIIbHOCTH B XOJ€E BBINOJIHEHUS NMPAKTUYECKUX padOT, COAEpKaIIUX OBITOBBIE
3aJ]a4ul, U3MEPEHMUSI;

—  pa3BHUBaTh YBaXXEHUE K TPYAY, pe3yJbTaTaM TpyAa (CBOEro 1 Apyrux JroAeh),
K TPYIOBBIM JOCTHKEHUSM CBOUX 3E€MIISTKOB, POCCHHCKOTO Hapoja, >KeMaHUs U
CIIOCOOHOCTH K TBOPUYECKOMY CO3HJIATEIBbHOMY TPYAY B JOCTYIHBIX IO BO3PaCTy
COLIMAJILHO-TPYAOBBIX POJISIX B XOJIE PEUICHUS 3a/1a4 MPAKTHYECKOTO PUMEHEHUSI.
JKOJOrHYeCKOe BOCIIMTAHUE:

—  OpPHEHTHUPOBATh OOYYAIOUINXCS HA MPUMEHEHUE MaTeMaTUUECKUX 3HaHUM JIs
pelieHusl 3aJad4 B 00JIaCTU OKpY)KarolleW cpenbl, MJIaHUPOBAaHUE IOCTYNKOB U
OLIEHKH UX BO3MO’KHBIX TOCTIEACTBUM 11 HEE;

—  cnocoOcTBOBaTh (POPMHPOBAHUIO SKOJOTMYECKON KYJIbTYpPbl IIKOJIBHHUKOB,
MOHMMAaHUSA UMHU BIHMSHHS COIMATbHO-YKOHOMHUYECKUX TMPOIIECCOB HAa COCTOSHUE
OPUPOAHOM U  COUMAJIBHOM Cpenbl, OCO3HaHUA TJIOOATBHOIO  Xapakrepa
IKOJIOTUYECKUX MPOOJIEM Uepe3 pelieHne TEKCTOBBIX 3a7a4 U KEHCOB,

—  c1nocoOCcTBOBaTh (POPMUPOBAHUIO SKOJIOTMUECKOH TPAaMOTHOCTH YYEHHKOB
yepe3 pelleHue 3a/1a4 Ha pacdyeT NoTpeOaeHus] pecypcoB (BOJIbI, JIEKTPOIHEPTUH,
TOIIMBA), U3yuyeHHE TpaUKOB, OTPAXKAIOIINX FKOJIOTMUECKUE MPOOIEMbI, pacyer
YIJIEPOAHOTO CJIE/Ia CEMbH/IIKOJIBI.

LleHHOCTH HAYYHOTO O3HAHMA:

—  CIocoOCTBOBaTh bopMUPOBAHUIO MUPOBO33PEHUS ITKOJIbHUKOB,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKd U OOIIECTBEHHOM
npakTUKU ((popMuUpoBaHME HABBIKOB HAYYHOTO MOJAXO0/a K pEUICHUIO 3a/ad,
JEMOHCTpalMsl aJTOPUTMOB HAYYHOTO TIO3HAHUS, BOCIHTAHWE KYJIbTYPHI
JTI0KA3aTeJIbHOTO MBIILIEHHUS);



—  cmocoOCTBOBaTh  OBJAJACHUIO YYEHUMKAMHU  SI3bIKOM  MaTeMaTHKH U
MaTEMaTHYECKOH KyJIbTypOil KaKk CpEeICTBOM IO3HAHUS MUDA;

—  cmocoOcTBOBaTh (HOPMHUPOBAHHIO y OOYYAIOIIUXCS HAYYHOW KYJIbTYpHI
(cTpemiieHHEe K UCTHUHE U TOYHOCTH, YBa)KEHUE K HAYyYHBIM (haKTaMm, KPUTHUECKOE
OTHOUIEHUE K HEHAYYHBIM YTBEP)KICHUSAM), Pa3BUTUE HAYYHOU ITUKH (KyJIbTypa
LHUTUPOBAHUS U CCBUIOK, YECTHOCTh B INPEICTABICHUU PE3YyIbTAaTOB, YBAKEHUE K
PUOPUTETY OTKPBITHIN).

11 kanacc
I'paxaanckoe BocuTaHMe:

—  cnocoOCTBOBaTh (POPMUPOBAHUIO IMPABOBOM T'PAMOTHOCTH OOYyYarOIIMXCA
(pacyeT HaJIOrOBBIX BBIUETOB U COLIMAJILHBIX BBIILJIAT);

—  cmocoOCTBOBaTH (hOPMHUPOBAHUIO TPAKIAHCKONW OTBETCTBEHHOCTH yYUECHUKOB
yepe3 pacyeThl: MOJACIMPOBAHME HKOHOMUUYECKOTO Pa3BUTHUSL CTPaHbI, pacuer
neMorpaduueckux ToKaszaTejded M MX 3HayeHus g Oyayliero rocyJapcraa,
aHanu3 OIOXKETHOTO pacipeaesieHus (ColaabHble TPOrpaMMbl, 00pa30BaHUE).
IlaTpuoTnyeckoe BOCIIUTAHME:

—  CIocOOCTBOBATH 3aKPEIUICHHUIO Y 00YUYaOIMUXCs MPEJCTaBICHUN O 3HAUCHUH
HAyKW U TEXHUKU B KU3HH POCCUICKOTO 0O0IlecTBa, TyMAaHUTAPHOM U COIMAIBHO
SKOHOMHUYECKOM pa3BuTuu Poccuu.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUE:

—  cmocoOcTBOBaTh (DOPMUPOBAHUIO I[EHHOCTHBIX OPHUEHTHPOB IIKOJIHHUKOB
(peiieHue 3aa4 ¢ ATUYECKUM COJIEPKAHUEM, PACUETHI JJIsl COLIMAIBHBIX TTPOCKTOB);

—  CcmocoOCTBOBATh K MPHUOOIICHUIO 00YYaIOMUXCsl K KyJIbTYPHOMY HaCJIEIUIO
(pacueThl TapaMeTPOB APXUTEKTYPHBIX TMaMSTHUKOB, aHAJIU3 CHMMETPUU B
HAIMOHAIBHBIX OPHAMEHTAX, U3yUYEHUE 30JI0TOTO CEUEHUS B UCKYCCTBE).
JdcTeTHYECKOoe BOCIMTAHHUE:

—  pa3BUTHUE BU3YaJIbHOTO BOCHPUSTHS CTAPIIECKIACCHUKAMU MAaTEMaTHUUYECKUX
00BbeKTOB: paboTa ¢ rpadukamMu (QyHKIHM, BBIJIEICHUE MUX CBOMCTB (mapadoJibl,
CUHYCOU/IbI, CIIUPAJIH), CO3IaHUE T€OMETPUUECKUX PUCYHKOB M Y30POB C OMOIIIbIO
LUPKYJIS U TUHEUKH;

—  TIOKa3aTh OOYYalOIUMCS CBSI3b MAaTEeMaTHKU C UCKYCCTBOM U TPHUPOIOK:
ucCienoBaTh (pakTanabl Kak IMPUMEpP COYETaHWs MaTEMaTUKH W TPUPOIHOU
KpacoThl;

—  CIOCOOCTBOBaTh PA3BUTHIO TBOPYECKOTO MBINUICHUS YUYEHUKOB: PEILICHHE
HECTAHJAPTHBIX 3ajay, TPeOYIOIMHUX KpPEaTUBHOIO IMOAXOJa, IPOBEIACHUE
MaTeMaTHYECKUX KBECTOB M T'OJIOBOJIOMOK C ACTETHUYECKUM O(POpMIICHHEM.
duznyeckoe BOCIUTAHKE:

—  CIOCOOCTBOBaTh OCO3HAHHWIO OOYYAIOIIUMHKCS MPUMEHEHUS MATEMaTUKH B
cnopre u 30K: onTtumuzamnusi TPEHHPOBOK (pacyeT ONTHUMAIBHOTO BpPEMEHU
OT/bIXa MEXIY MOJIXOJaMH, HArpy3KM Ha OCHOBE MaTEMAaTHYECKUX MOJIelel),
pacdyer OMoMexaHUKH (pelieHue 3a/lad Ha TPACKTOPHH JBWKEHUS (MIOJIET Ms4a,
IPBIKKYU B IJTUHY/BBICOTY).

Tpynosoe Bocnnuranue:



—  cnocoOCTBOBATH bopMHpPOBAHHUIO npodeccruoHaIbHO 3HAYKUMBIX
MaTEMaTUYECKUX KOMIIETEHUMHA UIIKOJIbHUKOB: pPa3BUTHE HABBIKOB pACUYETHO-
BBIYHCIIUTENBHON AESTEIBHOCTU, OCBOEHUE MPOPECCUOHAIBHOIO HHCTPYMEHTAPUS
(padota ¢ mpodeccHOHAbHBIMHM PaCU€THBIMU MPOTPAMMaMH );

—  cmocoOCTBOBaTh MPOQPOPUEHTALIMUA OOYYAIOIIUXCS 4Yepe3 MaTeMaTHYecKOe
COJIEp>KaHUE: 3HAKOMCTBO C TPO(EecCUsiMU 4Yepe3 pelIeHHE MPUKIAJHBIX 3a]ad
pasHBIX CIENHMATBHOCTEH, aHamu3 NpodecCHOHaIbHBIX TpeOOoBaHUM, pacuer
3apabOTHOM IJIATHI IO OTPACIISIM;

—  cnocoOCTBOBATH (bopMHUPOBAHUIO TPYJIOBOM JTUCITUTUTHBI u
OTBETCTBEHHOCTH  IIIKOJIbHUKOB:  (OpMUpOBaHHE KayecTB  (TOYHOCTh U
aKKypaTHOCTh B pacuerax, OTBETCTBEHHOCTh 3a PE3yJbTaT, YMEHHE paboTaTh B
KOMaH/I€) B POIecCce KOJUIEKTUBHOIO PEIIEHUs MPOU3BOICTBEHHBIX 3a/1a4, aHAJIN3a
OLIMOOK U MX MOCJIEICTBUM.

IKon02uteckoe 60CnUmMaHue:

—  CHOCOOCTBOBAaTh pPAa3BUTHIO Yy YYEHHUKOB HABBIKOB PECYpCOCOEpPEKEHUS:
Pacy€Thl IKOHOMUU (CKOJIBKO BOBI/AJIEKTPUUYECTBA MOKHO cOepedb 3a MECSIL/TON),
3a/layd Ha nepepaboTKy (CKOJbKO OyMard MOXHO MOJYYHTh U3 MakKyJlaTypbl,
CKOJIBKO HHEPruM COKOHOMHTH), CpPaBHEHHME BapUAHTOB (UTO BBITOJIHEE:
OJITHOpa30Basl yIaKOBKa WJIM MHOTOpPa30Basi);

—  crmocoOCTBOBaTh OCO3HAHMIO OOY4YalOIMMHUCS pOJIM MaTeMaTUKU B
MOJICJINPOBAHUU 3KOJIOTMYECKUX IIPOLIECCOB: PACCMOTPEHHE MAaTEMaTHYECKHX
Mozeneld (pocT TMOMyJSIIUU KUBOTHBIX, CKOPOCTb 3arpsi3HEHHs] BOJOEMOB),
IIPOTHO3MpOBaHME (Kak M3MeHUTCs ypoBeHb CO: uyepe3 10 ner mpu TeKymHx
TEMIIax BEIOPOCOB);

—  cnocoOcTBOBaTh  (DOPMHUPOBAHUIO  DKOJOTUYECKOW  OTBETCTBEHHOCTH
YUYEHHMKOB: PEIICHUE 3a/1a4 C pealbHBIMU JaHHBIMH (HAIpUMeEp, CKOJIbKO IJIACTUKA
MOMaaaeT B OKEaH €XKEeroJHo?), MPOEKTHas NeATeNbHOCTH (pa3padoTKa TIiaHa
O3€JICHEHUSI IIKOJBl C pacuéTaMH), aHaJIW3 JHMYHOTO 3Kociena (moiacuér
YTIEPOHOTO ClIe/ia CEMbHU 3a TOJ).

IleHHOCTH HAYYHOTO TIO3HAHMSI:

—  CIOCOOCTBOBAaTh OBJIAJICHUIO IIKOJBHUKAMU TMPOCTEHIIMMH HABBIKAMH
WCCJIEIOBATENILCKON JIEATETLHOCTH B XOJI€ PEIICHUS MaTeMaTUYeCKHX 3a/1ad
(mocTaHOBKa TUIOTE3 HM HMX TMPOBEPKA, TMPOBEACHHE MaTEeMaTHYECKUX
HKCIIEPUMEHTOB, aHAJIN3 U UHTEPIIPETAIUs PE3yIbTaTOB), 3HAKOMCTBO C METOJIaMU
HAyYHOTO TIO3HAHUS (MHIYKUMS W JEAyKIHUS B MaTeMaTHKE, MOJCIMPOBAHUE U
abCcTparupoBaHue);

—  CTUMYJIHPOBaTh  HAy4YHOEC TBOPYECTBO  OOYYAIOIIMMHUCS:  Pa3BUTHEC
KPEaTHUBHOTO MBINIICHUS dYepe3 pelICHUE HECTaHIApPTHBIX 3a7ad, IOWCK
aIbTEPHATUBHBIX JI0KA3aTEIbCTB, CO3aHIEC COOCTBEHHBIX MAaTEMATHYECKUX 3a/1a4.



PA3BBUTHUE ®YHKIIMOHAJILHOM I'PAMOTHOCTH
OBYYAIOIIXCA

OgHuM H3 CTPYKTYPHBIX KOMIIOHEHTOB (DYHKIIMOHAJIBHOM TPaMOTHOCTHU
ABJIIETCSI MareMmaruueckass rpaMoTHocTh. OHa ¢opMupyeTcss Ha ypokax
MaTE€MaTHKH, B TOM YKciie y4eOHOro Kypca « Anredpa v Havyalla MaTeMaTHYeCKOTo
aHanuza». @OOpMHUpPOBaHME MATEMATHYECKOM T'PAMOTHOCTH HPOUCXOOUT C
MOMOIIBI0 MaTEMaTHYECKHX PACCYXIACHHM, T0KA3aTeIbCTB M BHIBOJOB (POPMYI;
UCITOJIb30BAaHUSI MAaTEMATUUECKUX MTOHATUH, (DAKTOB U MHCTPYMEHTOB JIJIs1 ONUCAHUS
pa3NUYHBIX SIBJICHUWA W3 YKU3HM; PEIICHUS MNPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1ady;
penieHus: (PUHAHCOBBIX 3a/1a4; UCIIOJIb30BAHUS KEICOB.

B xone peanmszanny KakI0ro U3 TEMaTHYECKUX PA3IEIOB Kypca YUUTEIEM
KpOME Tepefaud MPEeIMETHBIX 3HAHWH YENIeTcs BHUMaHHE (OPMHUPOBAHUIO
cocoOHOCTH oOydaromuxcst (HopMyIHpoBaTh, IPUMEHATh U HUHTEPIPETUPOBATH
MaTeMaTHKy B pa3HOOOpA3HBIX KOHTEKCTaX, J€JaTh BHIBOJBI U CTPOUTH MIPOTHO3BI
OTHOCUTEIBHO PpA3JMYHBIX CUTyauumid u sBieHHd. C 1enbro  pa3BUTHA
(YHKIIMOHAJIBHON TPaMOTHOCTH OOYYAIOUIUXCS B COIEPKAHUE OTJIEIbHBIX YPOKOB
MaTE€MaTHUKH YYHUTEJS BKIIOYAKOT PEIICHNE TEKCTOBBIX 3a1a4 pa3InyHbIX TUIOB. K
HUM OTHOCSITCS 3a/1a4Ml Ha paOOTy U IBU)KEHUE, 3a]1a4l Ha IPOLEHTHI, JOJIU U YacTH,
B TOM YHUCJIE 3a/1a4d Ha CTOMMOCTb TOBAapOB M YCIYI M 3KOHOMHMYECKHE 3a/Ja4U.
bnaronaps pemieHno Takux 3ajad 00ydarolmuecs ydarcs apryMEeHTHUPOBATh CBOIO
TOYKY 3PEHUS, TPEHUPYIOTCS MPEACTABIATh CHTYallU HA MaTEMATUYECKOM SI3BIKE,
MPUMEHSThH PALIMOHAIIBHBIE CIIOCOOBI PEIICHHUS, Y3HAIOT, KAK MaTeMaTHKa CBsI3aHa C
MOBCEIHEBHOMN KU3HBbIO U MUPOM B 1eioM. [Ipu pemeHnn QpuHaHCOBBIX 3a1ay y
oOy4daromuxcs (GOpMHUPYETCS YMEHUE PACCUMTHIBATH MPOLEHTHI MO OAHKOBCKHUM
BKJIaJlaM WJIM KpEIuTaM, OIIEHUBATh BBITOJHOCTh WHBECTHIIMI, PACCUUTHIBATH
CTOMMOCTb TOBapa IIOCIE€ CKHUIKHM M pa3Mepbl J0XO0Aa IIOCIE YILIAThl HAJIOra.
BxiroueHue B COAEp)KaHME YPOKOB IPAKTHUKO-OPUEHTHUPOBAHHBIX 33Ja4 Ha
HKCTPEMYM TIO3BOJISIET, MCIOJIb3ysl MAaTeMaTUYECKUN aHalu3, HaXOAUTh OoJiee
BBITOJJHOE PEUICHHUE PA3JMYHBIX KU3HEHHBIX curyanui. [IpumMeHeHue KencoB Ha
ypoOKax  CIOCOOCTBYET  pPAa3BUTHIO  HaBblka  NPUMEHEHHsS  pa3IMYHbIX
MaTE€MaTUYECKUX 3HAHUN B PEUICHUM CHUTYalMOHHBIX 3a/]ad, a TakK€ HaBbIKA
paboThI B TPYMIE U MTAPAMHU.

Pa3BuTHE TOrMYECKOro MBIIIJIEHUS IIKOJIbHUKOB MPOUCXOIUT MPU PEUICHUU
HECTaHJApTHHIX 337a4 Ha YPOKaX MaTEeMaTHUKHU, KOTOPbIE TPEOYIOT MOBBILIEHHOTO
BHUMaHHs K AaHAIU3y YCJIOBUS M TIOCTPOCHMS LEMOYKH B3aUMOCBSI3aHHBIX
JIOTUYECKUX PACCYKICHUM.

COIAEPXKXAHUE YYEBHOI' O KYPCA

10 KITIACC

YucJa 1 BbIYUCIEHUS

Pammonanpabie ynciaa. OOBIKHOBEHHBIE M JCCATHYHBIC JIPOOH, TPOIICHTHI,
OCCKOHEUHBIE  TIepUOAMYEecKHe  JIpodu. ApudMeThdeckue  omeparud ¢
paloHaJIbHBIMU YHCIIAMH, TTPE00pa30BaHUs YUCIOBBIX BhIpakeHUl. [IpumeHenune



Ipo0eil U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEaJIbHOMN KU3HH.

JlecTBUTENbHBIE 4YMCIA. PanuoHaJIbHBIE M HPPALMOHAIBHBIE YHUCIA.
ApudpmeTnueckue onepauud ¢ JAEUCTBUTENbHBIMU uMcliaMu. [lpubnmxénnble
BBIYMCIICHHUS], IPABUJIA OKPYIJICHHMS, IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ uenbiM  nokasareneM. CraHgapTtHas  Qopma  3amucu
neicTBUTENBHOTO uyMcia. Mcnonmp3oBaHue mnoaxonsdmedl  (opMbl  3amucu
JEWCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U MPEICTABICHUS
JTAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaldbHOW  cTemeHu. JleWcTBusa ¢
apu(pMeTHYECKUMU KOPHSAMHU HATYpaJIbHOM CTETICHHU.

CuHYyC, KOCUHYC ¥ TaHI€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa U TOXKIECTBEHHbIE TIPEOOPA30BAHUSI.

IIpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETPUUYECKUE (DOPMYIIBI.

YpaBHeHHE, KOpPEHb YypaBHEHHUs. HepaBeHCTBO, pelleHHe HEpaBeHCTBA.
Meton uHTEpBAIIOB.

Peenue nuensix 1 1poOHO-pALMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPaBHEHUM.

[IprMeHenne ypaBHEHNN U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a/1a4
W 33J1a4 U3 Pa3IMYHbIX 00J1acTel HAYKH U PealbHOM KU3HMU.

DOyHKUMH U TPaPUKH

Oynkius, crnocodbl 3amanus ¢GyHkuun. ['paduk  dyakuun. BzanmnO
oOpaTHbIe (PYHKITUH.

OO6nacth ornpezesieHuss 1 MHOKECTBO 3HaueHui ¢yHkuuu. Hynu dyHkuuu.
[TpomexxyTku 3HAaKOMOCTOSHCTBA. UETHBIE M HEUETHBIE (PYHKITUH.

Crenennast GyHKIIMS ¢ HATYPAJIbHBIM U LIEJIBIM MOKa3ateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOPHS 1-OW CTEIICHHU.

TpuroHomerpuyeckass OKpPYKHOCThb, OIpPEACICHUE TPUTOHOMETPHUCCKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

Hauaja MmaTeMaTH4ecKoro aHajausa

ITocaegoBaTenbHOCTH, CIIOCOOBI 3aJlaHUus OCJIeJOBATEJILHOCTEN.
MOHOTOHHBIE MOCJICOBATEIILHOCTH.

Apudmernueckas ¥ TeoOMeTpUIecKas Mporpeccuu. beckoneuHo yObIBarommast
reoMmerpudeckas mporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIICH T€OMETPUUYECKOMN
nporpeccun. Dopmysia CIOKHBIX MPOUEHTOB. VCronp30BaHUE MPOrpECCUU IS
pEIIEHUs peaIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

MHOKeCcTBA U JIOTHKA



MHoO)kecTBO, oneparuu HaJl MHOKECTBaMHU. JlnarpamMbl
Diinepa—Benna. [IpuMeHeHne TEOPETHKO-MHOXKECTBEHHOIO — ammapara s
OMMCAHMS PEaTbHBIX MPOLECCOB M SBJICHWUM, NMPHU PEIICHUHM 3a7ady U3 APYTrHX
y4eOHBIX MMPEAMETOB.

Omnpenenenue, Teopema, CJIeJICTBHE, JI0Ka3aTeIbCTBO.

11 KIIACC

Yuciia 1 BbIYMCICHUS
Harypanbubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.
Crenensb ¢ panMoHaIbHBIM MTOKa3aTeneM. CBONCTBA CTENICHHU.
Jlorapudwm yncna. JlecaTHUHbIE U HaTypaIbHbIC JOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXeHU, COEpKALUX JTOTapU(PMBbI.

[IpeoOpa3oBaHue BBIpAXKEHUH, COJEP)KAIIMX CTENEHU C palMOHAIbHBIM
II0KA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokasaresbHbIE YpaBHEHMS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

CucreMsbl JINHEVHBIX ypaBHEHHUW. Pelienre npukinaaHbixX 3a1a4d ¢ IMOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTeMbl U COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne  ypaBHEHWH, CHUCTEM W HEPABEHCTB K  PELICHHIO
MaTEeMaTUYECKHX 3a/a4 U 33/1a4 U3 pa3IMYHbIX 00JaCTEl HAYKU U pealbHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkrusa.  [lepuonnueckne ¢yHkiumu. [IpoMexxyTku MOHOTOHHOCTHU
bynkuun. Makcumymbl 1 MUHUMYMBI (QyHKIIMKA. HaunOosblliee U HauMeHBIIEE
3HaueHue (PYHKIIMHU Ha IPOMEXKYTKE.

Tpuronomerpuyeckue PyHKIUU, UX CBOMCTBA U TPAPUKHU.

[TokazaTtenbHas u norapudmudeckas GyHKIUUA, UX CBOMCTBA U rpadUKH.

Ucnonp3oBanue rpadukoB PYHKIUN 711 pelIeHUs] YPABHEHU U JIMHEWHBIX
CUCTEM.

Hcnons3zoBanne rpadukoB (YyHKIMA AJI1 MCCIEIOBAaHUA TMPOLECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT IMPHU PEIICHUU 3aJlady U3 JPYTUX YYEOHBIX
MPEIMETOB u peanbHOMI JKU3HU.

Hauyana MmaTeMaTH4ecKoOro aHajaimsa

HenpepsiBabie hyHKIMH. MeTOa MHTEPBATIOB JJI PEIICHUS HEPABEHCTB.

[IpousBognasi QyHkiuu. ['eomeTpuuecknii W (PU3NYECKHA  CMBICIT
MTPOU3BOJHOM.

[IpousBogHbie  d7MeMEHTApHBIX  (QyHKIUHA.  DopMynbl  HAXOXKICHUS
MIPOU3BOHON CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKITUH.



[IpumeHeHne MpoU3BOAHON K UCCIENOBaHUIO (DYHKIMNA HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxieHue HanbopIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpE3KE.

IIpuMeHeHne NpPOW3BOMHOM I HAXOXKICHUS HAaWIydllero pEIICHHs B
IPUKIAJAHBIX 3aJadax, Uil OIpENeNIeHUs CKOPOCTH IIpoLecca, 3aJaHHOTIOo
dbopmyIion uiu rpapuKoM.

ITepBooGpaznas. Tabnuiia mepBooOpa3HbBIX.

Wuterpan, ero reoMerpuueckuii M (Qu3MUeckuii cMbicia. Boramncrienue
uHTerpana no gpopmyie Herorona—IJleiiOHuma.

INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro mpeamera «MaremMaTthka» HOKHO OOECreunBaTh
JIOCTHKEHHME HAa YPOBHE CPETHEr0 00IIero o0pa3oBaHus CIEAYIOMMNX JTUYHOCTHBIX,
MeETaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTebHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC pe3yiibTaTbl OCBOCHHA IIPOI'paMMBbI y‘-I€6HOI"O ImpcameTa
«MaremaTuka» XAPAKTCPU3YIOTCA:

['paxkaaHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOMN MO3ZUIIMN O0YHAIOIIErocsi KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUHUCKOrO OOIIECTBA, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBICHUI,
npoleAyp TpaxaaHCKOro ooOmiecTtBa (BbIOOPHI, OMPOCHl U TIpP.), YMEHHUEM
B3aUMOJECHUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C HX
GYHKIMUSIMU ¥ HA3HAYCHUEM.

[TaTpOTHYECKOE BOCIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKOM TPaXKIaHCKON WICHTUYHOCTH, YBAKCHUS K
[IPOLJIOMY Y HACTOSILIEMY POCCUMCKON MATEMATUKH, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO JTHUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAaHHEM JyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoaa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MUDPY, BKJIIOYAsl ACTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PEIICHUH, PACCYKICHU; BOCTIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHHUE:




COPMHUPOBAHHOCTHIO yMEHHUS TPUMEHITh MATEMAaTHYEeCKUE 3HAHUSI B
MHTEpecax 30pOBOrO M 0e30MmacHOro 00pa3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MUTaHHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHA U
OTJIbIXa, PETYJsipHas GU3HUECKast aKTUBHOCTD); PU3UIECKOTO COBEPIIICHCTBOBAHUS,
IIPH 3aHITHSX CIIOPTHBHO-03/I0POBUTEIHHON JESTEIBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHWEM IIEHHOCTH TPYAOIIOOHS, WHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e€ TPWIOKEHUSIMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIN BBIOOP
Oynymedd mnpodeccnr W Ppeaqu30BBIBaTh COOCTBEHHBIC >KH3HCHHBIC IIJIAHBI,
FOTOBHOCTBIO M  CHOCOOHOCTBIO K  MAaTeMaTUYeCKOMYy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TPOTSHKEHUU BCEU JKWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMATHIECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO JKOJOTUYECKONW KYJIbTYPhI, MOHUMAHHUEM BIIHUSHUS
COLIMAJIbHO-DKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOHON M COIUATBHOM
Cpellbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa HSKOJOTHYECKUX MpoOJeMm;
OpUEHTallMel Ha NPUMEHEHHE MaTEeMaTHYECKUX 3HAHUM JUIs pelleHus 3ajad
B 00JIaCTH OKpyKaroliel cpejpl, TUIAHUPOBAHUS TIOCTYIIKOB U OIEHKH HUX
BO3MOYKHBIX MTOCJIEJICTBUM VISl OKPYKAIOIIEH Cpeibl.

[{eHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH JJISI PA3BUTHs [WBWIM3AIMAW; OBJAJACHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KyJIbTYpOW KaK CPEJACTBOM TIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISITh TMPOCKTHYIO M HCCIEAOBATEIbCKYIO JIEATEbHOCTh
WHIUBUTyAJIbHO u B rpymre.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yNbTaThl OCBOSHUSI MPOTpaMMbl y4eOHOTO TpenMeTa

«MatreMaTuka» XapaKTePU3YIOTCS OBJIQJICHUEM
YHUBEPCATbHBIMHA HO3HABAM EIbHBIMU OCUCTNEUSMU, VHUBEPCATbHIMU
KOMMYHUKAMUBHBIMU oelicmeusimu, VHUBEPCATIbHBIMU pecynsamuHbIMU
oelicmeusimu.

1) Vnusepcanvuvie noznasamenwvusle oeticmeus, obecnevusarom
Gdopmuposanue 06a3068bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS  (0C8OEHUE
Memoo08  NO3HAHUSL — OKpYJcalowe2o  Mupd,  NpuMeHeHue  J1O2UYECKUX,

UCCIe008amMeNbCKUX Onepayuli, yMeHutl pabomams ¢ uHgopmayueti).
ba3oBble JIOTHYECKUE JICHCTBHUS:
e BBIABIISITH U XapPAKTEPU30BATh CYIICCTBEHHBIC MPU3HAKM MAaTEMAaTHUYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHUN MEXIy TNOHATHSIMU; (HOpMyIUpOBaThH
OTIpEICICHUs] ~ TIOHSTHM;  YCTaHABIMBATh  CYIIECTBEHHBIH  TPHU3HAK




KIaccu(uKanuy, OCHOBAHWS i OOOOIIEHUS W CpaBHEHUS, KPUTECPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH,  (OPMYIUPOBATH U  MPEoOpPa3OBbIBATH  CYXKJCHUS:
YTBEPAUTEIbHbIE M OTpUIATEIbHbIC, E€AMHUYHBIC, YAaCTHbIE U OOIIHUE;
YCIIOBHBIE;

¢ BBIABJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS B
dakTax, TaHHBIX, HAOTIOJEHUAX U YTBEPKACHUSX; MIpeiaraTh KpUTEpUU st
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHNIA;

e JleJaTh BBIBOJABI C WCIOJIH30BAHUEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITEIILHO JIOKAa3aTEIhCTBA MATEMATHUYCCKUX YTBEPIKICHUM
(mpsiMble W OT TPOTHUBHOIO), BBICTPAWBATh APTYMEHTAIWIO, IMPUBOJIUTH
OpUMEPBl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBL;

o BBIOMpaTh CHoco0 pemieHUuss y4eOHOW 3adauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HauboJee NOAXONAIMHA C y4ETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).
bazoBsie Hcciie1oBaTeNIbcKue JICUCTBUS:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCIEIOBATEIbCKUM WHCTPYMEHT TO3HAHUS;
dbopMyIMpoBaTh BOMPOCHL, (UKCUPYIOIIUE MPOTHUBOPEUYHUE, MPoOIIeMy,
yCTaHaBJIMBaTh  WCKOMOE W  JaHHOe,  (OpPMHpPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CAMOCTOSATEIHHO CIITAHUPOBAHHBINA SKCIIEPUMEHT, MCCIICIOBAHNC
M0 YCTAaHOBJICHUIO OCOOEHHOCTEW MAaTEeMaTUYECKOTO OOBEKTa, SBJICHUS,
mpoIriecca, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTAMHU, SBICHUSMU,
MIPOIIECCAMH,

e CaMOCTOSITENIBHO (POpMYyIHUpOBaTH OOOOIIEHHS M BBIBOJABI IO pe3yJbTaTaM
MPOBENEHHOTO HAOJIONCHUS, HWCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE TIPOIECCa, a TAaKKe BBIIBUTATh
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PaGoTa ¢ undopmarueii:

e BBIABIATH JAePUIUTH WHODOPMAIUHU, TAHHBIX, HEOOXOJUMBIX JUIsI OTBETA Ha
BOIIPOC U TSI PEIICHUS 3a/1a4H;

e BBIOMpaTh MHGOPMAIMIO W3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATh,
CHUCTEMATU3UPOBATh M MHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUIHBIX BUIOB U
dbopm npeacTaBiIeHNUS,

e CTPYKTYypHUpOBaTh HH(OpPMAIHIO, MPEJACTABIATh €€ B pasIudHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTD nHpopMauu o CaMOCTOSITEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.
2) VHusepcanvuvie KoMmyHuKamueHble oeticmeus, obecneuusaiom

CPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOG 00YUAIOUWUXCAL.
OO11eHue:



e BOCIPUHUMATH U (HOPMYITUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBHUSIMU U
LEIsIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAaXKaTh CBOIO TOUYKY 3PEHHS B
YCTHBIX M MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHUS IO XO1y PEIICHUS 3aa4uH,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

e B XO0j/ie OOCYXKJEHUS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI,
npoOJIeMbl, peniaeMoil 3ajlauu, BBICKA3bIBaTh WJIEH, HAIIEJICHHbIE HA IMOUCK
pElIeHUs; COMOCTABIISATh CBOM CYKACHUS C CYXKIECHUSIMU JAPYTHMX YYACTHUKOB
nuasnora, OOHapyKMBaTh Pa3IUIKe U CXOJICTBO IMO3HIIHI; B KOPPEKTHOU opMe
bOopMyIMpPOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

e TPEACTABIATH PE3YJIbTaThl PEIICHUS 3aJ1a4yd, SKCIICPUMEHTA, MUCCJICIOBAHMS,
MIPOEKTA; CAMOCTOSTEILHO BBHIOMPATHh (JOpMAT BBHICTYIUICHHS C yUETOM 3a]1a4d
MIPE3EHTAIUN U OCOOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

e TIIOHMMATh U HCIOJH30BATH MPEUMYIIECTBA KOMAHIHOW U WHIWBHUIYaTbHOU
paboThl TpU pelIeHWH YYEOHBIX 3aJay; NPUHUMATh I1I€JIb COBMECTHOM
NESATEIbHOCTH,  IUIAHUPOBATh  OpPraHU3AIMI0  COBMECTHOW  pabOTHI,
pacrnpenenaTb BUIbl paboT, TOrOBapuUBaThCs, 00CYKIaTh IIPOIIECC U PE3YJIbTAT
paboThI; 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

e yYacTBOBaTh B TPYMIOBBIX (popmax paboThl (00CykaeHHS, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMBI» ¥ WHbBIC); BBIMOJIHATH CBOIO 4YacTh palbOThl U
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C APYTHMMHU WICHAMH KOMaH/IbI, OIICHHBATH
KauecTBO CBOETO BKJIaga B  OOMMH  TPOAYKT IO  KPHUTEPHSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.

3) Vuusepcanvnvie pecynamuensie oeticmsus, obecneyugarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:
COCTaBJISITH IUJIaH, AJITOPUTM PEIICHUS 3a]a4H, BBIOUpaTh CIIOCOO pelieHus ¢
y4€TOM  HMEIOIIMXCA  PEeCypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEUICHUN C y4€TOM HOBOU
uHdopMaIuu.
CaMOKOHTPOJIb:

e BIIQJIETh HABBIKAMU  TO3HABATEIbHOM  pediiekcud KaKk  OCO3HAHUSA
COBEPIIIAEMbIX JIEUCTBUI W MBICIUTEIBHBIX MPOIIECCOB, MX PE3YIbTATOB;
BJIAJCTh CIIOCOOAMM CaMOITPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
pEIIeHUS MaTeMaTHISCKOM 3a1auH;

e TPEABUICTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH PEIICHUH 3aa4H,
BHOCHUTh KOPPEKTHBBI B JICSITCIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
JAHHBIX, HAHJCHHBIX OIMUOOK, BBISBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUEC pE3yjIbTaTa IEIH U YCIOBUSIM, OOBSICHATH MPUIMHBI
JOCTIDKCHUSI WJIM HE JIOCTYDKCHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.




INPEAMETHBIE PE3YJIBTATDBI

OcBocHue y‘{€6HOFO KypcCa «AJ'II‘C6pa H HadajJla MaTCMaTH4YCCKOI'O aHaJInu3a»
Ha YPOBHC CpPCAHCTO O6HICI‘O O6p&30BaHI/IH JOJIDKHO o0ecreynBaTh JOCTHIKCHHC
CIacaAyromux nNpeaMCTHBIX O6pa3OBaT€JIBHI)IX PE3YJILTATOB:

10 KITACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTth TMOHATHSAMHU: palUOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JICCATUYHAS IPOOB, MPOIIEHTHI.

Bemonusate  apudmeTHueckue — ONepaldd ¢ pPalMOHATbHBIMU |
JEHCTBUTEILHBIMU YUCIAMU.

BbImonHATh npuOAMKEHHBIE BHIYUCICHUS, UCIIOIB3Ys MpaBUila OKPYTJICHMUS,
JenaTh NPUKUIKY U OLEHKY pPE3yJIbTaTa BIYMCICHHN.

OnepupoBarh MOHATUAMM: CTENEHb C LEJIBIM IIOKa3aTelIeM; CTaHJIapTHas
dopmMa 3amuMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HAaTypalbHOM CTENECHH,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEJCTaBICHUS JaHHBIX.

OnepupoBarh MOHATHAMU: CUHYC, KOCUHYC W TaHI€HC ITPOU3BOJIBHOIO YIJIA;
UCITI0JIB30BAaTh 3alKMCh MPOU3BOJILHOIO yIila Yepe3 00paTHbIE TPUTOHOMETPUUECKUE

(GyHKUIHU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXIAECTBO, YPAaBHEHHE, HEPABEHCTBO; ILEJIOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHME;

BoimonusaTe npeoOpa3zoBaHUsl TPUTOHOMETPUUECKHUX BBIPAXKEHUM W peluaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BeimonusaTe npeoOpa3zoBaHUsl II€NIbIX, PAalMOHAIBHBIX U HpPpalMOHAIbHbBIX
BBIPAXEHUU U PElIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

IIpuMeHATh ypaBHEHUS U HEPABEHCTBA JUISA PEIICHUSA MAaTEMATUYECKUX 3a1a4
W 3a]1a4 U3 PA3IMYHbIX 001acTel HAYKH U pealbHOU KU3HMU.

MopnenupoBaTh pealibHbleé CHTyalldd Ha S3bIKE aure0pbl, COCTaBJIATh
BBIPDAKEHNUs, YPABHEHHMs, HEPABEHCTBA II0 YCIOBHIO 3aJa4d, MCCIENOBATh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM alllapaTa aiareopsbl.

DYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATUSAMHU: (QYHKILHMS, CIOCOOBI 3aMaHusl (PYHKIMHU, 001acTb
OTIpEJICTICHUS] M MHOXKECTBO 3HauYeHM (yHKIuu, rpaduk GyHKIUHA, B3AUMHO
oOpaTHbIe (PYHKITUH.

OmneprpoBaTh MOHATUIMH: YETHOCTh U HEUETHOCTD (DYHKLNU, HYIH (PYHKIIHH,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduky GyHKIMMA 715 pelIeHUs ypaBHEHUH.



Crtpouts u yuTaTh TpaduKu JTUHEHHON (PyHKUMHU, KBAAPATUYHON (PYHKIIHH,
CTENIeHHON (PYHKIIUHU C LEJIBIM IT0Ka3aTeNIEM.

Hcnonb3oBate Tpapuku (GYHKUMNA I  HCCIEAOBaHHUS IPOLECCOB U
3aBUCUMOCTEH MpU pEIIeHUH 3a]ad U3 APYTHX Y4eOHBIX MPEIMETOB U PEaTbHOM
’KM3HH; BBIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEKIY BEIIMYMHAMHU.

Hayaja mareMaTH4ecKOro aHaJIM3a

OnepupoBaTh MOHATHSMH: TOCJIEIOBAaTebHOCTD, apU(pMeTHUecCKas U
reOMETPUYECKast IPOrPECCUMN.

OnepupoBaTth MNOHATHSAMHU: OECKOHEYHO YOBIBaIOllas TreoMeTpHYecKas
porpeccusi, CcyMmMa 0€CKOHEYHO yObIBaOIIe reOMETPUYECKON IIPOTPECCHUM.

3aaBath NOCIEA0BATEIBHOCTH PA3JINYHBIMU CIIOCOOAMH.

Mcnonp30BaTh CBOMCTBA MOCIEN0BATEIBHOCTEN U NMPOTPECCUN Il PELICHHUS
peanabHBIX 3a1a4y IPUKJIAJTHOTO XapakTepa.

MHo:kxecTBa H JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOXKECTBO, OTIEpAlIMM HAJT MHOKECTBAMM.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN amapar JJisl ONMMCAaHUs PEATbHBIX
MIPOIICCCOB U SBJICHUH, TP PEIICHHUH 3aJ1a4 U3 JIPYTUX y4eOHBIX IIPEAMETOB.

OnepupoBaTh NOHATUSIMU: OIpEJICIICHHUE, TeopeMa, CIICJICTBHE,
JI0Ka3aTeJIbCTBO.

11 KVIACC

Yuciia ¥ BoIYMCTIEHUS

OnepupoBaTh TMOHATHSIMH: HATypaJlbHOE, II€J0€ YHCI0; MCIOJIb30BaTh
MPU3HAKH JETMMOCTH TEBIX YHCEll, Pa3J0KeHUE Yucia Ha TMPOCThIe MHOKUTETU
JUTSL pelieHus 3a/1a4.

OnepupoBath MOHSATUEM: CTETICHb C PAIMOHAIBHBIM TTOKA3aTEIIEM.

OnepupoBath MOHATUSAMU: JOrapup™M Yuca, JECATUYHBIE M HATypaJbHbIE
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsTh cCBOMCTBA  CTENMEHW Uil [peoOpa3oBaHMsI  BBIPAKEHUMU;
ONEPUPOBATH TOHATUSIMH: TOKA3aTEIbHOE YpPaBHEHHWE W HEPABEHCTBO; peIIaTh
OCHOBHBIE THUIIbI TIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BreinmonHaTe mpeoOpa3oBaHMsl  BBIPAXKEHUM, COJAEpKAIIUX  JIOTapU(MBI;
OTIEpPUPOBATH MOHATUSIMU: JIOTAPUPMUUECKOE YpaBHEHHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE THIIBI JIOTApU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB.

Haxoauts pemieHnst npoCTENIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMU: CUCTEMa JIMHEWMHBIX YpaBHEHUU U €€ PEIICHHUE;
MCIOJIB30BaTh CUCTEMY JIMHEUHBIX YPABHEHUH ISl PELICHUS ITPAKTUYECKUX 3a1a4.

Haxomute pemienus nmpocTeMmmx CUCTEM U COBOKYITHOCTEHW pPalMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.



MopgenupoBaTh peajbHblE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIAThH
BBIDQKCHUSI, YpPAaBHEHUS, HEPABEHCTBA M CHUCTEMBbl 110 YCIOBHUIO 3a/1a4H,
UCCJIeI0BATh MOCTPOCHHBIE MOJIETHU C UCTOJIB30BAHUEM ammapara aareophl.

DOyHKUMH U TPaPUKH

OnepupoBaTh  MOHATHAMM: epUoAWYECcKass  (QYyHKUUSA,  IPOMEXKYTKU
MOHOTOHHOCTH  (YHKIUH, TOYKHM HKCTpeMyMa (yHKUUH, HauOojbllIee U
HauMeEHbIIee 3HayeHuss (QYHKUUA Ha TMPOMEXKYTKE; HCIOIb30BATh HUX IS
UCCleoBaHus PYHKIINU, 3aJaHHON TpaduKoOM.

OmnepupoBaTh MOHATUSAMHU: TpadUKH MOKA3aTENbHOM, JOTapuPMUUYECKONU U
TPUTOHOMETPUUYECKUX (DYHKIUH; M300paxaTh UX Ha KOOPAWHATHOW IIOCKOCTU H
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N306paxaTh Ha KOOPIMHATHON TIOCKOCTH rpapuKy TMHEWHBIX YPaBHEHUN U
MCIIOJIb30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBathk rpadguku GyHKOUE A8 UCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN U3 IPYruX y4eOHBIX AUCHUILINH.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBath MOHATUSMU: HETPEpbIBHAS (YHKIIUS; TPOU3BOIHAS (PYHKIUY;
UCITI0JIb30BATh TEOMETPUUYECKUM M (PU3MUECKHUI CMBICI MPOU3BOIHOM JJIs pelIeHuUs
3a1ad.

HaxoauTe npou3BOAHBIE 3JIEMEHTAPHBIX (DYHKIIUMA, BEIYUCISATH MPOU3BOIHBIC
CYMMBI, IPOU3BEJICHUS, YACTHOTO (DYHKITUH.

Hcnonb30BaTh NpOU3BOAHYIO JJIs UCCIeAoBaHUs (PYHKIIMM HA MOHOTOHHOCTh
U SKCTPEMYMBbI, IPUMEHSThH PE3YIbTAThl UCCIEIOBAHUS K TOCTPOCHUIO rPahuKOB.

Hcnonb30BaTh MPOU3ZBOAHYIO Ui HAXOXKICHHS HAWUJIYYIIErO PEUICHHUS B
MIPUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHUYECKHX, 3aJ1a4ax.

OnepupoBaTh TOHATHUSMHU: TIEPBOOOpa3Has W  MHTETpall; MOHUMATh
reOMETPUYECKUN U (PU3NIECKUN CMBICI UHTErpaia.

Haxonuth nepBooOpa3Hble dJeMEHTAPHBIX (PYHKITUHN; BEIYUCIATH HHTETPa 110
dbopmyne Herorona—JIetiOHuia.

Pemate mpuknagHeie 3a1adyd, B TOM YHUCIE COLUAIBHO-DKOHOMUYECKOIO U
bu3nUecKoro xapakrepa, Cpe/ICTBaMi MaTeMaTHUECKOTO aHAJN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoumnuecTBo yacos JJIeKTPOHHbIE
n/n HaumeHoBaHHe pa3aeioB U TEM udpoBbie
/ pa KontpoJsbnbie | IlpakTudeckue (wacpp )
NMPOrpaMMmblI Bcero oOpa3oBarejibHbIE
pabéoTbI patéoTbI
pecypchl
MHOKeCTBa palMOHATIBHBIX U bubmnorexa LHOK
o https://m.edsoo.ru/1568aba3
1 | meNCcTBUTENLHBIX Yncel. ParinoHalbHEIE 14 1 PO
YpaBHCHUA 1 HEPABCHCTBA https://resh.edu.ru/subject/51/10/
bubmuorexa [JOK
) ®yukiuu U rpaduku. CTeneHp ¢ HenbIM 6 https://m.edsoo.ru/1568aba3
nokKasarejieM pPolI
https://resh.edu.ru/subject/51/10/
bubmuorexa [JOK
3 ApudmMeTnuecknii KOpeHb N—OW CTEIEHHU. 18 1 https://m.edsoo.ru/1568aba3
WpparnmonanbHble ypaBHEHHUSI U HEPABEHCTBA POII
https://resh.edu.ru/subject/51/10/
bu6nunoreka [IOK
4 @OopMyJIbl TPUTOHOMETPUU. 29 1 https://m.edsoo.ru/1568aba3
TpuronomeTpudeckue ypaBHEHUS POII
https://resh.edu.ru/subject/51/10/
bu6nuoreka [IOK
https://m.edsoo.ru/1568aba3
S | IlocnenoBaTenbHOCTH U IPOTPECCUU 5 POIII
https://resh.edu.ru/subject/51/10/
[ToBTOpeHue, 0000IICHNE, CUCTEMATU3AITUS bubmoreka [IOK
6 % 3 1 https://m.edsoo.ru/1568aba3
3HAHUH //m. .
OBIIIEE KOJIMYECTBO YACOB 110 68 4 0

I[TPOT'PAMME



https://m.edsoo.ru/1568aba3
https://resh.edu.ru/subject/51/10/
https://m.edsoo.ru/1568aba3
https://resh.edu.ru/subject/51/10/
https://m.edsoo.ru/1568aba3
https://resh.edu.ru/subject/51/10/
https://m.edsoo.ru/1568aba3
https://resh.edu.ru/subject/51/10/
https://m.edsoo.ru/1568aba3
https://resh.edu.ru/subject/51/10/
https://m.edsoo.ru/1568aba3

11 KITIACC

Ne KosinuecTBo 4yacoB DJIEKTPOHHBIE
n/n ugposbie
/ HauMeHoBaHMe pa3/ie/ioB U TeM MPOIrPAMMBI KonTpoJsbHbie IIpakTHyeckue (pp )
Bcero o0pa3oBaTeJIbHbIE
patéoTbI padoThI
pecypchbl
CTeneHs ¢ paloOHAaIbLHBIM [TOKA3aTeEM. bubmuorexa LIOK
https://m.edsoo.ru/f11c4afd
1 | IToxazarensHas ¢pyHkuus. [lokasaTeabHbie 12 | PO
YPaBHCHUA U HCPABCHCTBA https://resh.edu.ru/subject/51/11/
bubmuoreka [JOK
Jlorapudmuueckast GpyHKUHS.
orapud by https://m.edsoo.ru/f11c4afd
2 | Jlorapudmuueckue ypaBHEHUS U 12 POII
HEPaBCHCTBA https://resh.edu.ru/subject/51/10/
bubmuoreka [JOK
Tpuronomerpuyecku HKI[UU U UX
PHTOHOMETPUHECKUE (yHKIL https://m.edsoo.ru/f11c4afd
3 | rpaduku. TpuroHomeTpuyecKue 9 | POII
HEPaBCHCTBA https://resh.edu.ru/subject/51/11/
bubmuoreka [JOK
o https://m.edsoo.ru/f11c4afd
4 | IIpousBoaHas. [IpumeHeHre nporu3BOAHOM 24 | PBKEI HLEES00 ML enE
https://resh.edu.ru/subject/51/11/
bu6mmoreka [JOK
https://m.edsoo.ru/f11c4afd
5 | MHTerpain u ero npuMeHEHUs 9 POII
https://resh.edu.ru/subject/51/11/
bu6mmorexa [IOK
o ttps://m.edsoo.ru/f1 1 c4afd
6 | CucremMbl ypaBHEHUN 12 1 };BIEI HLEES00 A e
https://resh.edu.ru/subject/51/11/
bu6mmorexa [JOK
7 | HatypanbHbie 1 nexbre qucia 6 https://m.edsoo.ru/fl 1 c4afd
[ToBTOpeHue, 0000IICHNE, CHCTEMATHU3ALINS | ) bubmrorexa [IOK
8 SHAHMI 8 https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

1

Yucia U BEIUMCIIEHUA

1.1

1.2

1.3

OnepupoBaTh MOHATUSAMH: PALMOHAIBHOE M JEHCTBUTENIBHOE YHCIIO,
OOBIKHOBEHHAsI U I€CATHYHAs! IpOOb, IPOLICHTHI

BomonusaTe apudmernyeckue omepaludud C  pallMOHAJIbHBIMU U
JEHCTBUTEIIBHBIMH YUCIIAMHU

BreinonHaTs HpI/I6JII/I)KéHHBIe BBIUUCJICHUS, HUCIIOJB3ysd  IIpaBUJIa
OKpPYTJICHUS, ACJIaTh IPUKUAKY U OLICHKY PE3yJibTaTa BBIYMCIICHHI

1.4

1.5

2.1

OnepupoBaTb NOHATHUAMU: CTEIIEHb C LIETIBIM I10Ka3aTeIeM, CTaHIapTHAS
(dopma 3arucy JeMCTBUTENIBHOTO YHCIa, KOPEHb HATYPaJIbHON CTENECHH;
MCTIOJIB30BATh MOIXOASAIIYI0 (POpMY 3aITMCH IEHCTBUTEIBHBIX YHCEI IS
peLICHUs IPAKTUYECKUX 3aJ1a4 U IPEICTaBICHUs JaHHbIX

OnepupoBaTb MOHIATUAMHU: CUHYC, KOCUHYC M TAHT€HC IPOU3BOJIBHOTO
yIV1a; UCHOJIb30BATh 3alUCh IIPOM3BOJIBHOIO yIVIa 4epe3 OOpaTHbIE
TPUTOHOMETpHUUECKUE (PYHKIMH

VYpaBHEHHUsI U HEPABEHCTBA

OnepupoBaTb MOHATUSAMHU: TOXKIECTBO, YypaBHEHUE, HEPABEHCTBO,

[eJIoC, pPAlMOHAJIBHOC, HWPPAIHUOHAIBHOC YPABHCHUEC, HCPABCHCTBO,
TPUTOHOMCTPHUYCCKOC YPABHCHUEC

2.2

23

2.4

BemonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUUECKHUX BBIPAKEHUH H
peuarbs TPUrOHOMETPUYECKHUE YPABHEHUS

BrIinonHaTe Hp606pa3OBaHI/IH OCIbIX, palluOHAJIBHBIX n
HppauOHAJIbHBIX Bblpa)KeHI/Iﬁ n peluaTb OCHOBHBLIC THIIBI MEJBIX,
palOHAJIBHBIX U HPPATUOHAIIBHBIX ypaBHeHI/Iﬁ " HCPABCHCTB

IIpuMeHATh ypaBHEHUS U HEPABEHCTBA [l PELICHUS MaTEMAaTHYECKUX
3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U peaIbHOM KU3HU

2.5

3.1

MogenupoBaTh peaNbHbIE CHTYalldd Ha SI3BIKE aiureOphbl, COCTABIATH
BBID@)KEHUS, ypaBHEHMs, HEpPaBEHCTBA [0 YCJIOBHUIO  3ajayH,
UCCIE0BAaTh ITIOCTPOCHHBIE MOJENM C WCIIOJIB30BAHUEM armapara
anreOpbl

@OyHKIMH U TpaduKH

OnepupoBaTh MOHATUSAMHU: (QYHKIHS, CIOCOOBI 3amaHusi (QYHKIHH,
00acTh OMNpenieNeHnuss U MHOXKECTBO 3HaueHWH (QyHKIUHM, Trpaduk
(GyHKIIMH, B3aUMHO 00paTHbIE (PYHKIIMH

3.2

OnepupoBaTh MOHATUSAMHU: YETHOCTh U HEYETHOCTh (YHKIUH, HYIH
(byHKINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA

3.3

Hcnonb3oBath rpaduku QyHKIMNA 1JIs pELIeHUs] ypaBHEHUH

34

Crpouthb M 4uTaTh TpaQuUKU JIMHEHHON (QYHKUIUHM, KBaJApaTUIHON
(GyHKLNH, CTENEHHON (QYHKIMHU C LIETIbIM 0Ka3aTesleM




Hcnonb3oBate rpadpuknd (QyHKIUH A7 UCCIEAOBAaHHS MPOLECCOB U
3aBHCHMOCTEH MpU pelIeHuu 3a7ad U3 JIPYrux y4eOHBIX MPEeIMETOB U

33 peaslbHOM JKWM3HH, BBIpaXaTh (QOpMyJIamMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU
4 Hayana maremaTnueckoro aHannsa
41 OnepupoBaTh MOHATUSMU: TOCIEAOBATEIbHOCT, apudmMernyeckas u
reOMETpUYECKasi MPOrpPecCuu
OnepupoBaTh MOHATUSMHU: OSCKOHEUHO YOBIBAIOIIAs T€OMETPHUYCCKAs
4.2 mporpeccusi, cymMMa OECKOHEYHO YOBIBAIOIIEH TIeOMETPHYECKOM
IIPOrpeccuu
4.3 3aaBaTh MOCIEAOBATEIHPHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonb30BaTh CBOMCTBAa MOCIENOBATEIBHOCTEN W MIPOrpeccHil uist
pEIICHUS peasIbHBIX 3aja4 MPUKIIATHOTO XapaKTepa
5 MHoOkecTBa U JTOTUKa
5.1 OrnepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEpPAI[UU HaJl MHOYKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIA ammapar [Jisi OINHUCaHUS
5.2 peaNbHBIX NIPOLECCOB W SIBICHUH, MpPU PELIEHUU 3a0ad U3 JPYrux
y4eOHBIX MIPEIMETOB
53 OnepupoBaTh TOHSATUSMU: OINpPEICIICHHE, Teopema, CIEJICTBHE,
JI0Ka3aTeJIbCTBO
11 KIIACC
Kon .
IpOBEPHEMOro IIpoBepsiemble Npe1MeTHbIe Pe3yIbTaThl 0CBOCHUs OCHOBHOI
pesyaBTATA 0o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
1 Hucna v BIYUCIICHUS
OnepupoBarh MOHATHUSMU: HATYpaJIbHOE, 1I€JI0€ YHCIIO; UCTIOIh30BATh
1.1 MPU3HAKU JCIMMOCTH LENbIX YHCEN, Pa3JIOKEHUE YKclia Ha MPOCThIE
MHOXUTENH JIJIs1 PEIICHUs 3a7a4
1.2 OrniepupoBaTh MOHITHEM: CTETIEHb C PAIIMOHATBHBIM IMOKa3aTeIeM
13 OnepupoBarh TMOHATUSMHU: Jorapudm Uucia, JECATHYHBIE W
HaTypaJbHbIE JJOTapUPMBbI
2 YpaBHEHHUsI 1 HEpABEHCTBA
[IpumensTh cBOWCTBAa CTEMEHHM JUIsl NMPEoOpa3oBaHMsI BBIPAKEHUH,
2.1 ONepUpOBaTh MOHATUIMU: MOKA3aTEIbHOE YPAaBHEHHE U HEPABEHCTBO;
periaTh OCHOBHBIE THIIBI IOKa3aTEIbHBIX YPAaBHEHUH U HEPABEHCTB
BrimonHsaTe peoOpa3zoBaHus BBRIPAKEHHM, COACPKAIINX JOTapu(pMBbI;
29 ONEpUPOBATh  TOHATUSAMHU:  JIOTApU(IMUYECKOE  ypaBHEHHUE W
' HEPaBEHCTBO; PeIIaTh OCHOBHBIE TUIIBI IOTApU(MUIECKUX YPAaBHEHUH 1
HEpPaBEHCTB
2.3 Haxoautsb pemieHust mpocTeUInX TPUTOHOMETPUUECKUX HEPABEHCTB
OnepupoBarh TOHATUSMHU: CHUCTEMA JIMHEHMHBIX YpaBHEHUU M €€
2.4 pelIeHue; UCTIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUMN JJIsl pelIeHUs
MPAaKTHYECKUX 3a/1a4
25 Haxonute pemeHuss MNOpPOCTEUIIMX CUCTEM H  COBOKYIHOCTEH

paLMOHAIbHBIX YPABHEHUN U HEPABEHCTB




2.6

3.1

MopenupoBaTh peallbHble CUTYAIlMM Ha S3bIKE alnreOpbl, COCTABISAThH
BBIPa)KCHUS, YpaBHEHHUS, HEPABEHCTBA M CUCTEMBI 10 YCIOBHIO 3aa4H,
UCCIIeIOBaTh TOCTPOCHHBIE MOJIENHM C HCIOJIb30BAHMEM armapara
anreopsl

OyHK1IMU U Tpaduku

OmnepupoBaTh TMOHATHAMH: TIepUOAMYEcKass (QYHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIUH, TOUKU SKCTpeMyMa (yHKLIUHU, HAauOObIIee U
HavMEeHbIlee 3HaYeHUs QYHKIMU Ha IPOMEKYTKE; UCTIONb30BATh UX IS
uccaenoBanust GyHKIUH, 331aHHOH rpagKoM

3.2

OnepupoBaTh MOHATHAMU: TpaUKU MOKA3ATENBHOM, JorapuMUIecKon
U TPUTOHOMETPUYECKUX (YHKLMI; M300paXkaTb MX Ha KOOPAMHATHOM
IIJIOCKOCTH M HCIIOJIB30BATh JUIsl PEILICHUs] YPABHEHUH U HEPABEHCTB

33

N300paxxaTh Ha KOOPAMHATHOW IUIOCKOCTH TpadUKd JIMHEHHBIX
YPAaBHEHUI M HCIIOJNB30BATh MX IS PELIECHUS CUCTEMBI JIMHEHHBIX
ypaBHEHUH

34

Ucnonb3oBarh rpaduku (yHKIUN 1711 MCCIENOBAHUS IPOLIECCOB U
3aBUCHMOCTEH M3 IPYruX YUeOHBIX JUCIUTUIHH

Hauana maTemaTnyeckoro aHainsa

4.1

OnepupoBaTh NOHSTHUSAMHU: HENpepbIBHAS (PYHKIMS, ITPOU3BOIHAS
(GYHKLIMU; MCIOJIB30BaTh TEOMETPUYECKHM M (U3NYECKUH CMBICT
IIPOU3BOJHOM JIUIsl PELICHHUS 3a1a4

4.2

43

4.4

4.5

HaxomuTe 1mpou3BOJAHBIE 3JEMEHTAPHBIX  (PYHKUUN, BBIYUCIATH
MIPOU3BO/IHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (DYHKIIUH
Hcnonb3oBaTe MPOM3BOJIHYIO Ul  MCCIE€JOBaHUSA (YHKIMHM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCIIETOBAHUS
K [TOCTPOEHHIO IrpahuKoB

Hcnons30BaTe NPOU3BOIHYIO Il HAXOKACHUS HAUITY4YIIEro PEIICHUs
B IIPUKJIAJIHBIX, B TOM YHCJIE COLIUAIbHO-DKOHOMHYECKHX, 3a1a4ax

OnepupoBaTh MNOHATHAMHU: IEpPBOOOpa3Has M HMHTErpaj; MOHUMATh
reOMeTpUUYECKUN U GU3NYECKUI CMBICI HHTErpaia

4.6

4.7

Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIMHA, BBIUYUCIATH
uHTerpai no gopmyne Hetotona — Jleitbuuna

Pemats npuxiagHele 3a1a4u, B TOM YHCIIE COLIMATIBHO-KOHOMHYECKOT O
1 (U3UYECKOro XapakTepa, CpeICTBAMH MaTEMATHYECKOTO aHAIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUA

1

Yucina ¥ BEIUUCIIEHUS

1.1

Pannonaneupie uyncna. OOBIKHOBEHHbIE U JAECATUYHBIE JApOOH, TMPOILECHTHI,
OCCKOHEUYHBIC  TEpPHOAMYECKHE  JIpoOH. ApudMeTHdYecKHue Omnepamud ¢
paloHaIbHBIMU YHCIIaMU, peoOpa30BaHUs YUCIOBBIX BhIpaskeHUi. [Ipumenenue
Ipo0el U MPOIEHTOB JUIsl PELICHUs MPUKIAJAHBIX 33/1a4 U3 Pa3IMUHbIX OTpacieu
3HAHUU U peaTbHOM JKU3HU

HeﬁCTBHTeHBHBIe qucia. Panuonanbubie n HppaliOHAJIbHBIC qucja.

1.2 Apudmernueckue omnepanuu C JICHCTBUTENBHBIMH uHciaamu. [lpuGmmxEnHbie
BBIUHCIICHMS], IPaBUJIa OKPYIJICHUS, IPUKKJIKA U OLICHKA PE3yJIbTaTa BBIYUCICHUN
Crenenb c nenslM nokasaresneM. CranaapTtHas Gopma 3amucu J1eHCTBUTENBHOTO

1.3 yrcia. Vcrnonp30Banue Noaxoasmiei GopMbl 3aUCH JEHCTBUTEIBHBIX YHCEN IS
pelIeHNs MPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JaHHBIX

1.4 Apudmernueckuit KOpeHb HaTypaibHOH creneHu. [leiicTBus ¢ apudmeTnyeckuMu
KOPHSIMU HaTypajbHOU CTEIEHU

15 CuHyC, KOCHMHYC W TaHI€HC 4YMCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa

2 YpaBHEHHsI U HEpABEHCTBA

2.1 ToxnaecTBa U TOXKIECTBEHHbIE TPEOOpa30BaHUS

29 [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPKECHU. OcHoBHbIE

) TPUTOHOMETpHUECKUE (POpMYJIbI

23 VYpaBHeHue, KopeHb ypaBHeHMs. HepaBeHcTBO, penieHue HepaBeHCTBa. MeTon
UHTEPBAJIOB

24 Pemenue nenbix 1 JpoOHO-PALMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB

2.5 Pemrenne nppaliMOHANIBHBIX YPaBHEHUH U HEPAaBEHCTB

2.6 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI

27 IIpumeHeHNEe ypaBHEHUN M HEPABEHCTB K PEUICHHIO MAaTEMaTHYECKHX 3aJad U
3aJ1a4 U3 pa3IMYHbIX 00JaCTe HayKu U pealbHON )KU3HU

3 OyHKIMH U TpaduKH

31 Oyukuus, cnocoObl 3aganus ¢GyHkuuu. ['papuk Qynkunu. BzanMHo oOpaTHbIe
' GbyHKIIUU

39 OO6nacte ompeneneHUuss U MHOXKECTBO 3HadeHMH ¢yHkuuu. Hynmu ¢yHKnuu.
] [TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKUIUU

33 Crenennas ¢QyHKIUS C HAaTypaJdbHBIM W LENbIM Toka3ateneM. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduK KOpHs 7-0M CTENECHH

3.4 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJIEIeHHE TPUTOHOMETPHUUECKUX (QYHKITHI
YHCJIOBOIO apryMeHTa

4 Hayana maTreMaTn4ecKoro aHaausa

41 ITocnegoBaTenpHOCTH, CIIOCOOBI 3amaHUA IIOCIEAOBATEILHOCTEH. MOHOTOHHBIE
MIOCJIE0BATEIBHOCTH

49 Apudmernueckass um reomerpuueckas mnporpeccuu. beckoHeuHo yObIBaroas

reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM




nporpeccun. @opmysna CHOXKHBIX HPOLEHTOB. MCHoap30BaHHE MPOrPECCUU IJISk
pELIEHUs peaJIbHBIX 3a]1a4 IPUKJIAJHOIO XapaKrepa

5 MHOX€eCTBa U JIOTUKA
MHoxecTBO, omnepauud HaJa MHoXecTBamu. Jlmarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETHKO-MHOXKECTBEHHOI'O armapara JJisi ONHCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILIEHUH 33Ja4 U3 APYTUX YUeOHBIX IIPEIMETOB
52 Onpenenenue, Teopema, ClIeICTBUE, JOKA3aTEeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Yucna ¥ BBIYUCIICHUS
1.1 HarypanbHble u neinbie yncna. [IpusHaku 1eJIMMOCTH LENBIX YUCET
1.2 Crenenb ¢ palmoHaIbHBIM NTOKa3areneM. CBOWCTBA CTENEHU
1.3 Jlorapudm uncna. JlecaTHUHbIC U HATYPAIbHBIC JOTapU(pMBbI
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 [IpeoOpa3oBaHue BRIPAKEHHIA, COACPIKAIIHX JIOTAPU(MBI
29 [IpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIIUX CTENEHU C PAl[MOHAIBHBIM
[I0Ka3aTeieM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [TokaszaTenbHbIE YPABHEHUS 1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBA
26 Cucremsl J'II/IHVCI\/'IHBIX ypaBHeIimﬁ. Pemienne npuknagHbIX 3a4ad € MOMOIIBIO
CUCTEMBI JINHEHHBIX YpaBHEHUN
2.7 CucreMpl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
o [IpumeHneHue ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHHUI0 MaTeMaTHYECKHX
3aJa4 M 3a/1a4 U3 Pa3IMUHbIX 00JIacTel HayKu M peabHON KU3HU
3 OyHKIMH U TpaduKh
Oynkius. Ilepuonuueckne QyHxiuu. IIpomMexyTKn MOHOTOHHOCTH (DYHKIMH.
3.1 MakcuMymbl 1 MUHHMYyMbl (pyHKUMU. Haumbosblllee W HauMeHblee 3Hau€HUe
(GYHKIMU Ha TPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
33 IToka3zarenbHas u Jorapudmudeckas GyHKIMU, X CBOMCTBA U TpaduKH
34 Hcnonb3oBanue rpadukoB PYHKIUHI IS pellieHHs ypaBHEHUH 1 IMHEHHBIX CUCTEM
UcnonwszoBanne rpadukoB (QyHKIUN IS WCCIACAOBAHHUS TPOILECCOB U
3.5 3aBUCUMOCTEH, KOTOpbhIe BO3HUKAIOT IPHU PEIICHUH 33Jad W3 JAPYIHX Y4eOHBIX
MIPEeIMETOB U PEalIbHOM JKU3HU
4 Havana maremaTn4eckoro aHaiamnsa
4.1 HenpepriBable GyHKIIMU. MeTo1 HHTEPBAJIOB JIJIsl pELICHHs] HEPAaBEHCTB
4.2 [TpousBognas Gyukmuu. ['eomeTpuueckuii M GU3MUECKUI CMBICI TTPOU3BOTHOM
43 [IpouzBoaHbie 3meMeHTapHBIX (GyHKIUH. DOpMyIIbl HaAXOXKIACHUS TPOU3BOIHON
CYMMBI, IPOU3BEIEHUS U YACTHOTO (PYHKIUH
[IpuMeHeHne TPOM3BOMHONM K HCCIACAOBaHHWIO (PYHKIIMA HAa MOHOTOHHOCTh M
4.4 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMeHbIero 3Ha4eHus: (pyHKIuN Ha
OTpE3KE




IIppuMeHeHHEe TPOM3BOMHOM Ul HAXOXKJIEHUsS HAWIYYLIEro peELICHHUs B

4.5 IPUKIAJHBIX 3aJadax, U1 OIpPEIENICHHs CKOpPOCTH IIpoLecca, 3aJaHHOIo
dhopmyIoit wiu rpadhukoM

4.6 [TepBoobOpasnas. Tabmuia nmepBooOpa3HBIX

47 WuTterpain, ero reoMeTpuyeckuii 1 GU3NIECKUil CMbICI. BeIuncienre nuTerpaia mno

dbopmyne HetoTona — JleiiOauia




IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMSA K NPeAMETHBIM pe3yJIbTATAM OCBOEHHS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3oBaHus

Bnagenne merogamu J0Ka3aTeNbCTB, aJlfOPUTMAMM PELLEHUS 3a/ay;
yMeHue (GopMynupoBaTh U ONEPUPOBATH MOHITUSAMU: ONpEIEICHHE,
aKCHUOMa, TeopeMa, CIEICTBUE, CBOMCTBO, NMPHU3HAK, JOKA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
dopmynupoBaTth 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
IPUBOAMTH MpPHUMEPHl U KOHTPIPUMEPBI, HCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIHUU; IPOBOJUTH AOKA3aTEIbHbIE PACCYKACHUS
OpU peIIeHUH 33434, OLEHHMBATh JIOTHYECKYI0 IPaBUWIBHOCTb
pacCcyX/JeHUI; yMEHHME OIEepUpPOBATH IMOHATUSMH: MHOXECTBO,
MIOJIMHOXECTBO, OIEpallMi HaJl MHOKECTBAMH; YMEHHUE HUCIIO0JIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  anmapar Juisl  OIMCAaHUS  PealbHBIX
IIPOLIECCOB U SIBIIEHUH U MPH PELIeHUH 33a/a4, B TOM YMCIIEe U3 APYTUX
y4eOHBIX MTPEIMETOB; YMEHHUE OTIEPHPOBATH MOHITUAMU: Tpad), CBI3HBINA
rpad, AepeBo, LHUKI, Tpad Ha IJIOCKOCTH; YMEHHME 3a/laBaTh U
OTNMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTOIb30BaTh rpadbl MpH
pelIeHnH 33134

YMeHnue onepupoBarh NOHATHAMH: HATypalbHOE YHCIIO, LEJNOE YUCIIO,
CTETNEHb C LEJIBIM [T0Ka3aTesIeM, KOpEHb HaTypalbHOU CTENEHH, CTENEHb
C paluOHAJIbHBIM IIOKA3aTeJIeM, CTENEHb C JCHCTBUTEIbHBIM
MokasaresjemM, Jorapudm yucia, CHHYC, KOCHHYC M TaHIE€HC
IIPOU3BOJIHOIO YMCJIA, OCTAaTOK IO MOJIYJIIO, PAallMOHAJIBHOE YHUCIIO,
UppalMOHAILHOE  YHUCJIO, MHOXECTBa  HAaTypajbHBIX,  LEJBIX,
palMoOHANbHBIX, JCUCTBUTEIBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKU JIEIMMOCTH, HAUMEHBIINNA OOLIUIl IeIUTeNh U HauMEHbIIee
of1iee KpaTHOe, arOpUT™M EBKIIMAA npu pereHny 3a1a4; 3HaKOMCTBO
C pa3jIMYHbIMM TO3UIMOHHBIMH CHUCTEMaMM CUHCICHHS; YyMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAXKEHUN CO
CTENEeHsIMH U JiorapudmMamu, npeoOpa3zoBaHus APOOHO-PAIIMOHATIBHBIX
BBIPAKEHUI; YMEHNE ONEPUPOBATH MOHATUSAMU: IIOCIEN0BATENBHOCTD,
apudmernyeckass  MOporpeccusi,  reoMeTpuyeckas  Iporpeccus,
OeckoHeuyHO yObIBaolas TreoMeTpudeckas MpOorpeccus; yMeHHue
3a/laBaTh  IOCJIEJIOBATEIbLHOCTH, B TOM YHUCJIE€ C IOMOIIBIO
PEKyppeHTHbIX  (OpMyJd;  YMEHHE  OINEpUpPOBaTh  MOHATHAMHU:
KOMIUIEKCHOE YHCIIO, CONMPSDKEHHbIE KOMIUIEKCHBIE YUCIA, MOAYIb U
apryMeHT KOMILJIEKCHOTO 4Hcia, popMa 3alUCH KOMITJIEKCHBIX YUCEN
(reomeTpuveckas, TPUTOHOMETPUYECKass W anreOpanyeckas), yMETh
MPOU3BOIUTH apUPMETHYECKUE AEUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOAUTH  NPUMEPbl  HUCHOJIB30BAaHMUSA  KOMIUIEKCHBIX  YHCEI;
OIEpUpPOBaTh TMOHATUSAMU: MaTpuua 2xX2 u 3%3, omnpenenuTenb
MaTpUIIbl, FEOMETPUYECKHH CMBICI ONPEAETUTENS




YMeHue onepupoBaTh NOHATUSAMU: PAllMOHAJIbHBIE, UPPALlMOHAJIbHBIE,
MOoKa3areabHble, CTETIEHHbIE, Jorapu(MuiecKre, TPUrOHOMETPUUYECKUE
YPaBHEHUS M HEPABEHCTBA, HUX CHCTEMbI; YMEHHUE OIEPUPOBAThH
MOHATHSIMH: TOXIECTBO, TOXK/IECTBEHHOE MTPeoOpa3oBaHue, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPaBHEHUN M HEPABEHCTB, PAaBHOCHJIBHOCTb
YpaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHE pelaTh YypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YpaBHEHUs, HEPABEHCTBA U CUCTEMBbl C IApaMEeTPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISl PEIICHUSI MAaTEMATUUECKUX
3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTell HayKH U pealibHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
MEPUONYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTB
GbyHKIUY, SKCTpeMyM (YHKITUH, HauOOoJIbIllee K HAUMEHBIIIEEe 3HAYCHHS
GyHKIMHM HAa TPOMEXKYTKE, HEmpepbiBHAS (DYHKIHMS, ACHMIITOTHI
rpaduka GyHKIUU, TepBas W BTOpas MPOU3BOAHAas (YHKIUH,
TreOMETPHUYSCKUN U (PU3HUYECKUI CMBICI MIPOM3BOAHOM, TIepBOOOpa3Hasi,
onpeAeNnEHHbI HMHTErpall; YMEHHE HaxXOJuUTh ACHUMIITOTHI rpaduka
(GyHKINW; yMEHHE BBIYMCIATH MPOU3BOAHBIC CYMMBI, TIPOM3BEACHUS,
YaCTHOTO U KOMIO3UIMH (PYHKIIHI, HAXOUTh ypaBHEHUE KacaTelbHOI
K TpaduKy GyHKIHU; YMEHHE HAXOIUTh MTPOU3BOIHBIC JIEMEHTAPHBIX
GyHKIUH; yMEHHE HCIOJIb30BaTh MPOU3BOJIHYIO JUISI MCCIIEIOBAHUS
(GbyHKINH, HAXOAUTh HAMOOJBINE U HAMMEHBIINE 3HAYCHUS (PYHKIIHIA,
CTpOUTh TIpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara
MaTeMaTHYECKOTO aHaJIHN3a; PUMEHSTh TPOU3BOIHYIO TSl HAXOXKACHUS
HaWIyyllero pemeHus B MPHUKIAJHBIX, B TOM YHCJIE COLHAIbHO-
HKOHOMHUYECKUX M (PU3MUYECKHX 3a/1a4ax; HAXOAUTH IJIOMIATH U 00BEMBI
(Guryp c HoMOIIbI0 HHTErpasia; MPUBOIUTH IPUMEPHI MATEMATHUYECKOTO
MOJIETTUPOBAHUS C MOMOILBIO U depeHIINaIbHBIX YpaBHEHUIN

YMenue onepupoBaTh NOHATUSIMM: Tpaduk (QyHKIUH, oOpaTHas
GbyHKIMA, KOMOIO3ULUS (QYHKIUH, TUHEHHass QYHKLUSA, KBaJlpaTHYHAs
¢yHKIMS,  paluoHadbHass — (yHKUMSA,  CTENEHHas  (YHKIMS,
TPUTOHOMETpHUUYECKHEe (DYHKIMM, OOpaTHbIE TPUTOHOMETPUUYECKHE
(GyHKIMHM, TOKa3zareiabHass M Jjorapudmuyeckas (QYHKIUH; YMEHHE
CTPOUTH T'padUKU U3YyYEHHBIX (DYHKIHI, BBIMOIHATH IpeoOpa3oBaHUs
rpadukoB (YHKIHHI, UCTIONB30BaTh TpaduKU ISl H3y4EHUS MTPOLIECCOB
U 3aBHCHMOCTEH, U PEIICHUH 3a/1a4 U3 JPYTuX y4eOHBIX MPEeIMETOB
U 3aJa4 U3 pealibHOM JKW3HM; BbIpakaTh (oOpMyJiaMU 3aBHUCHMOCTH
MEX]y BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIMHA 115
pellieHrs ypaBHEHH, HEpaBEHCTB U 3a/1a4 ¢ MapaMeTpaMu; 1300paxxkaThb
Ha KOOPJIMHATHOW IUIOCKOCTH MHOXECTBA PELIEHUN YypaBHEHUH,
HEPAaBEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIE 3aJa4M Pa3HbIX TUIOB (B TOM 4HMCIE Ha
MPOIICHTHI, JOJIU U YaCTH, Ha JIBIXKEHHE, pad0Ty, CTOUMOCTh TOBAPOB 1
yCIyT, HAJIOTH, 331a4 U3 00JIACTH YIIPABICHUS THUYHBIMHA U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBI 0 YCIIOBHUIO 3a/1aud, MCCJIEIOBATh MOJYYECHHOE PEIICHUE U
OLICHUBATh MPaBAONOJOOHOCTh PE3yNbTaTOB; YMEHHE MOJEIUPOBATH
pealIbHbIE CUTYyallud Ha S3BIKE MATEMAaTHUKH, COCTABISTh BBIPAKEHUS,
yYpaBHEHHUs, HEpPaBEHCTBA M HX CHUCTEMbl [0 YCIOBHUIO 3a/1ayH,




HCCIEAOBaTh IOCTPOCHHBIE MOJENHM C HCIOJIb30BAHMEM arapara
anreOpbl, MHTEPIPETUPOBATH MOJTYUCHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMH: cpeaHee apu(pMETHUYECKOE,
MeanaHa, HauboJblee ¥ HauMEHbIIee 3HAYCHUS, pa3Max, AUCIIEPCHs,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa; yMEHHE MW3BIIEKATh,
MHTEPIPETHPOBaTh MH(OpMAIMIO, TPEACTABICHHYI0 B TabIUIax, Ha
auarpammax, rpaukax, oTpakarollyro CBOWCTBA peallbHbIX IIPOLECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TaOIHI WU
Juarpamm; HCCIENOBaTh CTATHCTUYECKUE JaHHbBIE, B TOM 4YHCIE C
NpPUMEHEHHEM TpaUuyecKuX METONOB U DJCKTPOHHBIX CPENCTB;
rpadU4ecKnd HCCIIE0BaTh COBMECTHbIE HAOIIOAEHUS C IOMOILBIO
JarpaMM pacCEeMBAHMS U JIMHEWHON perpeccuu

YMeHHe onepupoBaTh MOHATHAMU: CIYYaWHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTb CIYyYallHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpapUUeCKUX METOJIOB; NPUMEHSTh
(bopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyny MOITHOMN
BEpOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKTBI U
(GopMysbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITHH; yMeHUe
ONEpUPOBATh IOHATHUAMM: CiIy4dalHas BEJIMYHMHA, PpPACIPEICIICHHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BEIWYMHBI, (YHKIUHU paclpeieieHus Hu
IUDIOTHOCTH  PaBHOMEPHOIO,  II0OKa3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneNeHnid; YMEHHME HCIOJIb30BaTh  CBOMCTBA  M3YYEHHBIX
pacnpeneseHnii Usl peleHus 3a/1a4; 3HaKOMCTBO C MOHATHSIMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX HCCIIEOBAHUN; YMEHHE
OPUBOAUTH TPUMEPHI TPOSABICHHUS 3aKOoHAa OOJIBIIMX YHCENl B
NPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OINEpUpOBATh
MOHATUSIMM: COYETaHHWE, IEPECTAHOBKA, YUCIO COYETAHWM, YHUCIIO
nepectaHoBok; OuHoM HbloTOHA; yMeHUEe MPUMEHATh KOMOMHATOPHbIE
(bakThl U pacCyKICHHUs Ul pellieHHs 3a/1ad; OLEHUBATh BEPOSITHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U
MHTEPIPETUPOBATH MOJTYYEHHBIN PE3YyIbTAT

YMeHue onepupoBaTh TMOHATUSAMHU: TOYKA, IMpsiMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yIja, IUIOCKHHA Yrod,
JIBYTPaHHBIA yroJl, TPEXTPAHHBIM Yroji, CKPELIMBAIOLIUECs MpsMBbIE,
NapajuIeIbHOCTh U NEPIEHIUKYJIIPHOCTD MPSMBIX M INIOCKOCTEH, Yroi
MEXIY MPSAMBIMH, YTOJI MEXIY MPSIMONW U MIOCKOCTHIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOUYKHU J0 IUNIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSAMM; YMEHHE HCIOJIb30BaTh
IpU pELIeHUH 3a7ad H3y4eHHble (DaKThl U TEOPEMBl IIAHUMETPHUH;
yYMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTEMaTHYECKHE MOJAEIN C INOMOUIbI0 I'€OMETPUYECKUX TNOHATUH U
BEJIMYMH, PelIaTh CBsI3aHHbIE C HUMU MPAaKTUYECKUE 3aaun

10

YMeHne onepupoBaTh MOHATHAMU: TUIOMIAAb (GUTYPBI, 00bEM (HUTYDHI,
MHOT'OI'paHHUK, HpaBHHLHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOT'OI'PaHHHKA,
KyO, mapaienenurnesn, nmpu3Ma, nupamuaa, Gurypa u mOBEPXHOCTH
BpallleHHsl, LWIMHIP, KOHYC, map, cdepa, miomanb chepsl, miomaib
MOBEPXHOCTH TMUPAMUBI, TPU3MBI, KOHYyCa, IMIUHAPa, 00bEM KyOa,
IPSAMOYTOJIBHOTO MapajieienuIena, NMUpaMuasl, PU3Mbl, LUIUHIpPA,
KOHYca, II1apa, pa3BépTKa MOBEPXHOCTH, CEUCHHs KOHYCa U IWIHHIPA,




11

NapajuleJIbHblE OCHM WM OCHOBAaHUIO, CEYEHHE IIapa, IJIOCKOCTH,
Kacaromasics cdeppl, LHUIUHApPA, KOHYCa; YMEHHE CTPOUTH CEUEHUE
MHOTOTpaHHHKA, H300paXaTh MHOTOTPAHHUKH, (PUTYPBI U TOBEPXHOCTH
Bpall€HUsl, UX CEYEHUs, B TOM YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSATh CBOWCTBA TI'E€OMETPUYECKHX (Uryp,
CaMOCTOSITeNIbHO (OPMYJIUPOBATH OINpEAeNICHUsT H3ydaeMbIX (uryp,
BBIIBUTAaTh TUIOTE3bl O CBOMCTBAX M IPU3HAKAX TI'E€OMETPUUECKUX
¢buryp, 0OOCHOBBIBATH WJIM OIPOBEpPrarb HX; yMEHHE MPOBOAUTH
knaccuukanuioo (GUryp TO pa3M4YHBIM PU3HAKAM, BBINOIHATH
HE00XO0IMMBIE JOTIOJIHUTENIbHbBIE TOCTPOCHUS

YMeHue omnepupoBarh MOHATHSAMH: JIBH)KCHHE B IPOCTPAHCTBE,
napajuIeNbHBINA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IMIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Ms, MOAOOHBIE (UTYPBI;, YMEHHE
pacrio3HaBaTh paBHBIE U TOJOOHBIE (PUTYPHI, B TOM YHCJE B MIPHUPOE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh F'€OMETPUUECKUE OTHOIICHUS
NpHU pEIIeHUH 3a/1a4; HaXOJUTh I'€OMETPUYECKHE BEIMYUHBI (JIHHA,
yroi, IJIo@ab, 00bEM) MPU PElICHUH 3a7ad U3 JPYTUX Y4eOHBIX
MIPEIMETOB U U3 PEATIbHOM KU3HU; YMEHUE BEIYUCIISATH TEOMETPUICCKIE
BEJIMYUHBI (JJIMHA, YTOJI, IJIOAaAb, 00BEM, IUIONIA/lb MOBEPXHOCTH),
UCTOJNB3ysl M3y4YeHHBIE (HOPMYJBI U METOJNBI, B TOM YHCJE: IUIOIIAIb
MOBEPXHOCTU MUPAMHU/IbI, IPU3MBI, KOHYCA, IIMIMHApPA, TUIOIaAb Chephl;
00bEM Ky0a, IpSIMOYTOJIbHOIO MapajuleJenuIea, MTUpaMuibl, IPU3MBbI,
LWIMHIAPA, KOHyca, I[Iapa; yMEHHE HaXOJIUTh OTHOLICHHE OOBEMOB
10JI00HBIX QUryp
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YMeHHne  omnepupoBaTh  IMOHATHUSMHU:  TNPSAMOYrOJbHAas  CHCTEMa
KOOPJMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPJMHATHI BEKTOpa, CyMMa
BEKTOPOB, NIPOU3BEICHNE BEKTOpA Ha YHCIIO, Pa3IOKEHNUE BEKTOpa I10
0a3ucy, CKalsipHOE IPOM3BEICHHE, BEKTOPHOE MPOMU3BEACHUE, YTOJ
MEXIy  BEKTOpaMH; yMEHHE  HCIIONb30BaThb  BEKTOPHBIA U
KOOPJIMHATHBIM METOJ Ul PELICHUS] T€OMETPUYECKUX 3a/1ad M 3a/1a4
JPYTUX YU4eOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh NOAXOIAMIMM METON JJIs pelleHHs 3a/layi;
[IOHMMAaHHE 3HAYMMOCTH MATEMAaTUKA B M3Y4YEHUM INPUPOAHBIX U
OOIECTBEHHBIX IMPOLECCOB M SBJICHHWM; yMEHHE pacro3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTEMAaTHMKH B HCKYCCTBE, YMEHHE IPUBOJIMTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM POCCUMCKOM M MHUPOBOM
MaTeMaTHYECKOW HayKH




IHNEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon
1
1.1

IIpoBepsieMblii 3JIEMEHT COePKAHUSA
Uucna 1 BBIYUCIICHUS
Hatypanbnble u uenbie uncina. [Ipu3Haku 1e1MMOCTH LETIbIX YUCEeT
Pammonanbupie  uymcna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, TPOLEHTHI,

12 OCCKOHEYHBIC MTEPUOTUUECKHE TpoOH
13 Apudmernueckuit KOpeHb HaTypaJibHOM cTerneHu. [{eficTBust ¢ apuMeTHIecKuMu
KOPHSIMM HAaTypaJbHON CTENEHU
1.4 Crenenp c¢ wnensiM mnokaszateneM. CTelneHb € palUMOHAIBHBIM IIOKa3aTENIEM.
CBoiicTBa CTENEHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOrO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. JlecaTHYHbIE U HATYPAIBHBIC JTOTAPHPMBI
JleiicTBuTenbHble uucia. ApudMETHYECKHE OIepalud C JACWCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnmxkE€HHbIE BBIYUCIIEHNUS, TPaBUIIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobOpazoBanue BeIpaKeHUI
1.9 KommiekcHbie yncna
2 YpaBHEHHs U HEPABEHCTBA
2.1 Lenble 1 TpOOHO-pallMOHATbHBIC YPABHEHHS
2.2 WppaumnonanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 [lenpie u 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA
2.6 UppanmonanbHbie HEpaBEHCTBA
2.7 [TokazarenabHble U JIOTapuPMUUECKIE HEPAaBEHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuna cucTeMbl JIMHENHBIX ypaBHEHUI. ONpeaeanTeNlb MaTPHILIbI
3 OyHKIMH U TpaduKu
31 OyHKIus, crnocods! 3aganus ¢yHkuuu. I'padux GyHkuuu. B3zaumao oOpaTHbIe
] ¢byskiuu. YérHele u Heu€THble QyHKuMH. [lepuoaunueckue pyHkuuu
OOnacte ompeneneHuss U MHOXeCTBO 3HaueHMH ¢yHkuumu. Hymu QyHkmm.
39 [IpoMexyTku 3HAaKONMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKIIMH.
' MakcuMymbl 1 MUHUMYMBI (pyHknuu. HamOomnbliee W HavMeHbIee 3HAYCHUE
GyHKIIMH Ha IPOMEKYTKE
33 CrenenHas ¢GyHKIHUS C HaTypaJdbHBIM M IENbIM TMoOKa3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpadMK KOpPHS /7-OU CTETIEHH
34 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenpHas u norapudmuueckas GyHKIINU, IX CBOMCTBA U TpadUKH
36 Touku paspsiBa. AcumnTorel TpadukoB ¢QyHkiuid. CpoiicTBa (yHKIUH,
HENpPEePBIBHBIX HAa OTPE3KE
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH




3.8 Apudmerndeckas U reoMmeTpuueckas nporpeccuu. opmysa CI0XKHbBIX TPOLIEHTOB
4 Hauana maremMaTH4eCcKOro aHaiansa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (HYHKIUN
[IpumeHeHne TPOU3BOJHOM K HMCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb M
4.2 sKcTpeMyMbl. HaxoxxeHue HauboIbIIero 1 HauMEHbIIEro 3HauYeHus: QyHKIUU Ha
OTpE3Ke
43 [lepBooOpasnas. MaTerpain
5 MHoOXecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluu HaJ MHOXKecTBaMu. [{uarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMBbIE M INIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIlCHUSI
7.5 KoopauHatsl 1 BEKTOpBI




YYEBHO-METOJNYECKOE OBECITEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. MaTtemaTuka: anreOpa W Havajla MaTEMaTHYECKOTO aHalIHM3a, T€OMETpHS.
AnrebOpa ¥ Havajla MaTeMathueckoro aHanuza. 10-11 knaccel: 6a30BbIN U
yrayonéuueiii ypoBam : y4yebnuk / III.A. Ammmon, HO.M. Komsrus,
M.B. Tkauésa u np. - 11-e uzn., crep. - M.: [IpocBemienue, 2023.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. abynua M.N. AnreOpa ® Hayajla MaTEMaTUYECKOTrO aHaIu3a.
Junaktrnueckue matepuansl K yaueOnuky I.A. Anumos u npyrux. 10 kiacc:
yae0. mocobue mis oOmeoOpa3oBar. opraHW3anmii: 0a30BBIA W YTIIYOJL.
ypoBau / M.U. lllabynun, M.B. Tkauéra, H.E. ®énoposa. - 8- uza. - M. :
[Ipocsemenne, 2017.

2. lllabynun M.N. Anrebpa W Hayajga MaTEMaTHYECKOTO aHaJu3a.
Hunaktuyeckue Mmarepuaisl kK yueonuky I.A. Anumos u npyrux. 11 knacc:
yue0. mocobue st o0iieoOpa3oBar. opraHu3anuid: 0a30BbIM U yriTyOI.
ypoBau / M.U. llla6ynun, M.B. TkauéBa, H.E. ®&énoposa. - 9-e¢ uzn. - M. :
[Ipocsemenne, 2018.

3. ®émopoBa H.E. Anrebpa u Hayajia MaTeMaTHYECKOTO aHAJU3a.
Metonunueckue pexomenaanuu k yaeouuky II.A. AnumoB u apyrux. 10-11
KJIacChl: yueO. mocobue miisa obmieodpazonar. opranuzanuit/ H.E. ®énoposa,
M.B. Tkauéga. - 5-e uza. — M.: IIpocsemenue, 2023.
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1. https://resh.edu.ru/subject/51/10/
2. https://resh.edu.ru/subject/51/11/

3. https://uchebnik.mos.ru
4. https://foxford.ru/



