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MNOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anrebpa v Hadajia MaTeMaTHIECKOTO
aHanu3a» 0azoBoro ypoBHs st oOydaromuxcs 10 —11 kimaccoB pa3paborana Ha
ocHOBe DeiepanbHOTrO roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISICMBIX K MAaTeMaTHYECKOMY OOpPa30BaHHIO, W TPATUIMA POCCHUHCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECIIEUYMBAET OBIAJICHUE KITFOYCBBIMU
KOMITETCHIIUSIMH, COCTABIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHusl, MEJIOCTHOCTh OOMIEKYIHTYPHOTO, JIMYHOCTHOTO M TI03HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYarOIINXCS.

HEJIM U3YUEHUSI YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTHYECKOTO aHAIIN3a» SBISAECTCS OIHUM W3
HamOoJee 3HAYMMBIX B POTpaMMe CTapIIEH IKOJIbI, TOCKOJBKY, C OJTHOW CTOPOHBI,
OH o0ecreurnBaeT WHCTPYMEHTAIBbHYIO 0a3zy JUIsi M3yYeHHUs BCEX €CTECTBEHHO-
HAyYHBIX KYpPCOB, a C APYTrOd CTOPOHBI, (hOPMHUPYET JIOTHUESCKOE W aOCTPaKTHOE
MBINIJICHUE YYalluXcs Ha YpPOBHE, HEOOXOJAMMOM IS OCBOCHHS KYypCOB
uH(OPMATHKHU, 00IIECTBO3ZHAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax manHOTO Kypca
ydaniiecsl OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HAayKH, KOTOpas
(bOopMyIHpYET CBOM JTOCTHKEHHUS B MaTeMaTHIECKOU (hopme.

Kypc anrebpsl n Hayan MaTeMaTUYeCKOTO aHaIHM3a 3aKIabIBAET OCHOBY IS
YCHENIHOTO OBJAJICHUS 3aKOHAMU (PU3WKH, XUMUHU, OWOJIOTHH, TOHUMAHUS
OCHOBHBIX TEHJCHIIMA HSKOHOMUKH M OOINECTBEHHOW IKU3HH, I[O3BOJSET
OpPUEHTHPOBATHCS B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOIH30BaTh WX B TOBCEIHEBHOW XM3HH. B TOXe Bpems OBJIaJieHUE
aOCTpaKTHBIMA W JIOTHYECKH CTPOTUMH MaTeMaTHYECKUMU KOHCTPYKITUSIMU
pa3BUBaeT YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTD
YTBEPKJICHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3aI1Io, a0CTparupoBaHue u
aHaAJIOTHIO, GOPMUPYET KpEaTUBHOE U KPUTHUIECKOE MBIIIIeHHE. B Xoae n3ydenus
anreOpbl W HAYadl MaTeMaTHYeCKOTO aHajiu3a B CTaplIeld IIKOJe YydJalluecs
MOJIY9afOT HOBBIM OMBIT PEIMICHUS TMPUKIATHBIX 3a/ad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIENICH pPEabHBIX CHUTyalluid W WHTEpIpeTaluu
NOJyYEeHHBIX  PEIICHWH, 3HAKOMATCA C  NpPUMEpaMHd  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH B TIpHpoOjAe, HAYKe W B HCKYCCTBE, C BBIAAIONTUMUCS
MaTEMaTHIECKUMH OTKPBITHSIMHU U UX aBTOPaMH.

Kypc obGmamaer 3HaUMTENHHBIM BOCIUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 y4eOHbI MaTepual, CIOCOOCTBYIOMIUNA (OPMUPOBAHUIO
HAYYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crnenuduky ydeOHOH AesTeThbHOCTH,
TpeOyrorei CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, POIOJDKUATETHLHOM
KOHIICHTPAIIUU BHUMAHUS U OTBETCTBEHHOCTH 3a MOTYYEHHBIN pe3yIbTarT.



B ocHoBe MeToauku oOyueHus anredpe 1 HadaiaM MaTeMaTUYeCKOro aHaIHN3a
JICKUT NEATeTbHOCTHBIA MPUHIUI O0yUECHHUS.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOTO aHAJIN3a» BKIIOYAET
CIEAYIOIIMNE COJCPKATECIbHO-METOIUUECKAE JMHUK: «YHCna W BBIYUCICHUS,
«Dynkun u rpadukmy, «YpaBHEHHs 1 HEPaBEHCTBa», «Hadana MaTeMaTHIeCKOTO
aHanu3a», «MHOXecTBa U JIOTMKa». Bce OCHOBHBIE COAEPKATENBHO-METOIUUECKUE
JUHUUA U3Y4YaloTCs Ha MPOTSHKEHUM JABYX JIET OOyYeHHs B CTaplled IIKoJe,
€CTECTBEHHO JIOMOJHSAS APYT APYra U MOCTENEHHO HACHIIIASICh HOBBIMUA TEMaMHU U
pazaenamu. JlaHHBIN KypcC SIBASICTCS MHTETPATUBHBIM, MOCKOJIBKY OOBEAUHSIET B
cebe couepKaHME HECKOJbKMX MAaTeMAaTHMYeCKUX JUCHMIUIMH:  anreopa,
TPUTOHOMETPHSI, MATEMATUUECKUI aHAIN3, TEOPUsSI MHOXKECTB U Ap. [Io mepe Toro
KaK yd4aluecs OBJIQJIEBAlOT BCE OoJiee MIUPOKUM MATEeMaTHYECKUM almapaToM, y
HUX TMOCIE0BATEIbHO (POPMHUPYETCSI U COBEPIICHCTBYETCS YMEHUE CTPOUTH
MAaTEMaTHYECKYI0 MOJIENIb PEAIBHOM CUTYallMH, IPUMEHSTh 3HAHUS, ITOJy4YCHHBIC B
Kypce «Anrebpa ¥ Hadala MaTeMaTHYECKOTO aHalu3a», HJs pelieHus
CaMOCTOSATENIbHO  C(OPMYJIMPOBAHHONM MaTEeMaTHYECKOM 3ajauyd, a 3aTeM
WHTEPHPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

CopnepxatenpHO-METOANYECKAsT JIMHUA «YHCHIa W BBIUKMCICHUS 3aBEPIIACT
dbopMHpoBaHrE HABBIKOB MCTIOIB30BAHUS JACHUCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOMW Mmikojie. B crapimiell mkose oco0oe BHUMAaHHE YJEsSETCs
(GbOpPMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOINIUX B ce0s
UCIIOb30BaHUE PA3IUYHBIX (OPM 3amucHu JCHCTBUTEIBHOTO YHCIA, YMEHHUE
pallMOHATIBHO BBITIOJHATh JCUCTBUS C HUMH, J€JaTh MPUKUJIKY, OLIEHUBATH
pesynbTar. OOyuaromuecss MOMy4aloT HaBBIKA MNPUOIMHKEHHBIX BBIYUCICHUM,
BBITIOJIHEHUS JIEWCTBUIM C 4YHWCIaMu, 3allMCaHHBIMU B CTaHJIApTHOU Qopme,
WCTIOJIb30BAHUS MAaTEMaTUUECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAXKEHHUI.

JIuans «YpaBHEHHS U HEPABEHCTBA» PEATU3YETCS HA MPOTSIKEHUU BCETO
o0OyueHHsI B CTapliedl IIKOJE, MOCKOJbKY B KaXJOM pas3leie IporpaMmbl
IPEIyCMOTPEHO pEIIEHHUE COOTBETCTBYIOMIUX 3ahad. OOyuaromuyecs OBIaI€BAIOT
pPa3IMYHBIMA METOJAMHU PEIICHUS UEJbIX, PAalMOHAIBHBIX, HPPALMOHAJIbHBIX,
MOKa3aTeIbHbIX, JOTapu(PMUYECKUX U  TPUTOHOMETPUYECKUX YypaBHEHUH,
HEPABEHCTB U UX CUCTEM. [loydeHHbIE YMEHUS UCHOJIB3YIOTCA NPU UCCIIEI0BAHNUN
GbyHKIUNE C TTOMOIIBI0 TPOU3BOJAHON, PEIICHUH MPUKIAIHBIX 33jJa4 W 3a7ad Ha
HAaXOXJECHUE HauOONBIIUX W HAUMEHBIIMX 3HauyeHUW QyHkiuu. [lanHas
cojepkaTelibHas JIMHMS BKJIIOYaeT B ce0s Takke ¢GOpMUPOBaAHUE YMEHUU
BBITIOJTHATE pacu€Thl 1o ¢dopmysiaMm, IpeoOpa3oBaHUs IENbIX, PAMOHAIBHBIX,
VPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKEHUW, a TaKXKE BBIPAKECHUM,
colepXKalux CTeneHu U Jorapudmel. braromaps u3ydeHuro anreOpandeckoro
MaTepHaia IPOUCXOIUT ajbHEHIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO



MBILUIEHUS ydamuxcs, (OpPMUPYIOTCSI HaBBIKM JEAYKTHBHBIX PacCyXICHUH,
paboThl C CHUMBOJBHBIMU (OpMaMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJE PABEHCTB M HEPABEHCTB. AJiredpa npeanaraet 3ppexkTuBHbIC
MHCTPYMEHTBI [UJIsl pEUIEeHUs] MPAKTHYECKUX U €CTECTBEHHO-HAay4HbIX 3a/ad,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK 3bIKa HAYKH.

CopepxarenpHo-MeTonnyeckass JUHUS «DyHKIUM U TpaduKW» TECHO
NeperieTaeTcs ¢ IPyruMu JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICTIE 33J1aET
IIOCJIEI0BATENBHOCTD U3yUYEHU MaTepraiia. M3yueHne CTeneHHoM, MoKa3aTeIbHOu,
aorapu(MUYECKON U TPUTOHOMETPUUYECKUX (YHKIIHM, UX CBONCTB U TpadUKOB,
UCTOJb30BaHue (QYHKIUHN U pelIeHus 3a7ad U3 JAPYTruX Y4eOHbIX NMPEAMETOB U
peanbHOM >XM3HM TECHO CBA3aHO KAaK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pelieHrueM ypaBHEHU W HepaBeHCTB. [Ipu 3Tom Oonbllioe BHUMaHHUE YAENAETCS
(OpMHpPOBaHUIO YMEHUS BbIpaKaTh (POpMYyIaMU 3aBUCUMOCTU MEXIY pPa3IMYHbIMU
BEJIMYMHAMH, UCCIIEIOBaTh TOJY4YeHHbIE (DYHKIHUU, CTPOUTh UX TpaduKu.
Marepuan 3Toil coiepKaTENbHON JMHUY HALlEJICH HA PA3BUTUE YMEHUUN U HABBIKOB,
MO3BOJIAIOIIUX BBIPaXKaTh 3aBUCUMOCTH MEXAY BEJIMYMHAMU B pa3InYHON opme:
aHAJIUTHYECKOM, Tpaduueckoil W cioBecHOW. Ero wu3ydeHwe crnocoOCTByET
Pa3BUTHIO AJITOPUTMHYECKOTO MBINIJICHUS, CIMOCOOHOCTH K OOOOIICHUIO U
KOHKPETHU3alH, HCIIOJIb30BAHUIO aHAJIOT .

CopnepxarenpHasg JmHAA «Hadana MareMarndeckoro aHaiau3a» IO3BOJISET
CYILIECTBEHHO PACIIMPHUTh KPYr KaK MaTeMaTHYeCKUX, TaK M MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX 00YYalolUMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh MCCIEIOBATh U
CTpOUTH rpaduku PyHKINNA, OPEENATh UX HANOOIbIINE U HAUMEHBIIINE 3HAUCHUS,
BBIUUCIIATH IUIOUMIAAU GUTYp U OOBEMBI Tel, HaAXOAUTh CKOPOCTH U YCKOpPEHUs
npoueccoB. JlaHHas conepiKaTesbHAsl JIMHHUS OTKPBIBAET HOBBIE BO3MOXXKHOCTHU
NOCTPOEHUS MaTeMaTHYEeCKUX MOJENIe pealbHbIX CHUTyalluil, HaxXO0XXIEHUs
HAWIY4IIero pelieHys] B MPUKIAIHbIX, B TOM YHCII€ COUMUAIbHO-3KOHOMUYECKHX,
3ajayax. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOIO aHajlu3a CIIOCOOCTBYET
Pa3BUTHIO A0CTPAKTHOTO, (POPMAIbHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHUS,
(opMUPOBaHNIO YMEHHUH PACIIO3HABATH IPOSIBICHUS 3aKOHOB MaTEMATUKHU B HAayKe,
TEXHUKE M ucKyccTBe. OOywaromuecs y3HAIOT O BBIJAIOIIMXCS pe3yjbTaTax,
NOJIYYEHHBIX B XOJI€ pa3BUTUS MaTEMATUKHU KaK HAYKH, U UX aBTOpPaXx.

CopnepxarenpHO-MeTOAMYECKas TUHUSA «MHOXKECTBA U JIOTHKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€OpeTMKO-MHOKECTBEHHBIE
IPEICTaBIICHUs TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTUKU U Mpeajiararor
HanOoJiee YHUBEPCAIbHBIN A3bIK, OOBEAUHSIONMN BCE pa3/iesibl MAaTEMaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE MATEMaTHYECKUE AUCLUIUIMHBI B €IHHOE
nenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHMKY ITOHUMAaTh TEOPETHUKO-



MHOXECTBEHHBII SI3bIK COBPEMEHHOM MAaTEMAaTHKA M MCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOMX MBICIICH.

B kypce «AnreOpa u Hayajla MAaTeMaTHYECKOTO0 aHAJIW3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOPbIE IPU3BAaHbI
c(hopMHUPOBATH HABBIKK MTOCTPOSHUS MOJIEICH PeaIbHBIX CUTYAIINi, HCCIICIOBAHUS
ATUX MOJENIel C MOMOIIbI0 ammapara ajareOpbl U MaTeMaTHYeCKOro aHalu3a U
MHTEPIPETALUU OJYYSHHBIX pe3yIbTaToB. Takue 3a/1aHusl BIUIETEHbI B KQXKIbIN U3
pa3ziesoB IMPOrpaMMbl, MOCKOJIBKY BECh Marepuaj Kypca IIHPOKO HCIOJIb3YyETCs
JUISL pelieHusl MPUKIaAHbIX 3aaa4. [Ipu peleHnn peaibHbIX MPAKTUYECKUX 3a7ad
y4daiuecs pa3BUBAIOT HAOMIOAATENBHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HCIOIb30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETU3UPOBATH
npobnemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIIEHUS TMPUKIIATHBIX
3aJlady OpPraHu3yeTcsl B MPOIECCe M3YyUEHHUs BCEX TeM Kypca «AuredOpa um Hadana
MaTeMaTUYEeCKOr0 aHAIN3ay.

B3aumocBsa3b padoueil nporpaMmbl Y4eOHOr0 npeamera «Ajaredpa u
HA4YaJI1a MATEMAaTHYeCKOr0 aHAJIU3a» ¢ padoueii MPOrpaMMoii BOCIIUTAHMS.

[Iporpamma y4eOHOro mnpenMera «Anredpa M Hadajla MaTeMaTHYECKOro

aHanu3za» paszpaboTaHa C y4YeTOM pekoMmeHjanuii denepanbHoi padbouei
IpPOrpaMMbl BOCIIUTAHMUSI OOYYAIOMIMXCA MPU MOJIYYEHUU CPEIHEro OOLIEro
oOpa3zoBaHMs. DTO TIO3BOJISIET Ha TMpPaKTUKE COEAUHUTH OOYydYallylo U
BOCITUTATENbHYIO JACSATENBHOCTh I€/1arora, OpPUEHTHPOBATH €€ HE TOJbKO Ha
UHTEIJIEKTYaJIbHOE, HO M HAa HPaBCTBEHHOE, COLIMAIbHOE pa3BUTHE 00yYar0IIerocs

DTO pean3yeTcs 4epes:

. NMPUBJICUCHUE BHUMAHUS OOYYArONIMXCS K IIEHHOCTHOMY acCIeKTy
M3y4aeMbIX Ha ypOKax sIBICHUM, OPTaHU3ALMIO UX PAaOOTHI C MOTyYaeMOil Ha YPOKe
COLMAIIBHO 3HAaYuMOl MH(OpManueld — WHULUUPOBAHUE €€ OOCYKIeHUS,
BBICKa3bIBaHUSI 00YYaAIOIIMMHUCS CBOErO0 MHEHUS 10 €€ TIOBOJY, BEIPAOOTKH CBOETO
K HE OTHOILICHMS;

. JEMOHCTpALMI0  O0ydYaromuMcs  NPUMEpPOB  OTBETCTBEHHOIO,
IPaKJAHCKOTO TMOBEICHUS, MPOSBICHUS YEJIOBEKOIIOOMS U J00pOCEepIeYHOCTH,
yepe3 MoJ00p COOTBETCTBYIOIIMX TEKCTOB [UIsl YTEHHMS, 3aJad JUIsl pelieHus,
POOIEMHBIX CUTYAIMH 17151 00CYKICHHS B KJIaccCe;

. IPUMEHEHHE Ha YypoOKaX HWHTEPaKTHUBHBIX (opM paboTel C
00yYaroNMMUCS: HMHTEIUICKTyaIbHBIX UTP, CTUMYJHMPYIOUIUX TO3HABATEIbHYIO
MOTHBAIIMIO 00YyYarONIUXCsl; TUIAKTUUECKOT0 TeaTpa, TJie MOJyUYeHHbIE Ha YpOKe
3HaHUS OOBITPHIBAIOTCS B TEATPATBHBIX MOCTAHOBKAX; IUCKYCCHI, KOTOPBIEC JAIOT
o0y4aronMMcsi BO3MOYKHOCTb MPUOOPECTH ONBIT BEACHHUS KOHCTPYKTHUBHOIO
JMajora; rpynmnoBoM padoThl WK padOThl B Mapax, KOTOPbIE y4aT 00yYaromuxcs
KOMaHJIHOM paboTe U B3aUMOJICHCTBUIO C APYTUMHU O0yYarOIIUMHUCS;

. UHULMMPOBAHUE M MOAJEPKKY HCCIECI0BATEIbCKON NEATEIbHOCTH
o0yyaromuxcsi B paMKax peaju3alid UMW HMHAUBUIYAIbHBIX W TPYMIOBBIX



UCCJIeI0BATEIHCKUX MTPOEKTOB, YTO AACT 00YUAIOIUMCS BO3MOXKHOCTh MPUOOpeCcTH
HABBIK  CaMOCTOSITEIBHOTO  PEIICHUS  TEOPETUYECKOM  MpoOJieMbl, HaBBIK
TeHEpUPOBAHUSA W OPOpPMIICHUSI COOCTBEHHBIX WJICH, HABBIK YBaKUTEIHHOTO
OTHOIICHUS K Uy)KUM HJEsIM, 0QDOPMIICHHBIM B pabOTax APYTHX MCCIEAOBATENEH,
HaBBIK MyOJIMYHOTO BBICTYIUICHUS TEpel ayAuTOpUei, apryMEHTHUPOBAHUS U
OTCTaWBAaHMS CBOECH TOUKHU 3PEHUS;

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4ue6HOM 11aHE Ha M3YUYEHHE Kypca anreOphl M Hadal MaTeMaTHISCKOT0 aHaInu3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Hejento B 10 kimacce u 3 yaca B HEICHIO B
11 knacce, Bcero 3a aBa roga o0ydeHus — 170 gacos.



COJEPXXAHUME YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Panmonanbubie uncina. OOBIKHOBEHHBIE M ACCATUYHBIE JIPOOU, MPOLEHTHI,
OCCKOHEUHbIE  TMepuoAndYeckue npodu. ApudMmeTHdyecKkue  omepanud  C
panMoHAIIbHBIMU YHCTIaMU, TPe00pa30BaHUsI YHCIIOBLIX BhIpakeHui. [I[puMenenue
Ipo0elt U MPOUEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/a4 U3 Pa3IUYHBIX OTpaciien
3HAHWU U PEajbHOU JKU3HU.

JlelicTBuTeNnbHBIE 4Yucha. PanuoHanbHblE W UPPALNMOHAIBHBIE YHCIA.
ApudmMernueckre ornepanud ¢ JeHCTBUTENbHBIMU dYHCIaMH. [IpulmmkEHHbIC
BBIYUCJIEHUS, IPABUIIA OKPYTJIEHUS, TPUKHUIKA U OLIEHKA pe3yJIbTaTa BHIYUCICHU.

Crenenb ¢ 1menbiM  nokazateneMm. CrangapTtHas  QopMa  3amucu
NeUCTBUTENBHOTO yucia. Mcnonb3oBanue mnoaxoxasmied  ¢Gopmbl  3alucu
JEUCTBUTENBHBIX YHCEN U1 PEIICHUS NPAKTUYECKUX 3a/1ad U IPEICTABICHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaJlbHOM  crtemeHu.  JleWcTBuUA ¢
apu(METUIECKUMHU KOPHSMH HaTypaJlbHOW CTETICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCIJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
ApPKTaHIE€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU . OcCHOBHBIE
TPUTOHOMETPHUUECKUE POPMYIIBI.

YpaBHeHUE, KOPEHb ypaBHEHUA. HepaBeHCTBO, pelieHrne HepaBeHCcTBa. MeTon
UHTEPBAJIOB.

Pemenue nenbix U gpoOHO-paIlMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanmoHanbHbIX YpaBHEHU U HEPABEHCTB.

Pemienne TpuroHOMeTpUYECKUX YPABHEHUN.

[IpumeHeHne ypaBHEHHN U HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKUX 3a7ad
W 33]1a4 U3 PA3TUYHbBIX 00JIaCTe HAYKU U PEabHOU KU3HH.

DYyHKIUY U TPaPUKU

Oyukuusi, crnocoObl 3aganHus ¢yHkuuu. ['padux ¢yskuuu. B3aumno
oOpaTHbIe PYHKITUH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkiuu.
[TpomexxyTkH 3HaKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHas (QyHKIMS ¢ HATypaJIbHBIM U 1IEJbIM MokasaresieMm. E€ cBolicTBa u
rpaduk. CBoiicTBa v rpauK KOpHS 71-OU CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Hayvasia maTeMaTH4eCKOr0 aHAJIU3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJJaHus MOCJIEOBATEIILHOCTEH.
MOHOTOHHBIE TOCHENOBATENBHOCTH.

Apudmernueckas U reoMeTpuuecKasl mporpeccuu. beckoneuHo yOwIBaroias
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUUYECKOM
nporpeccund. Dopmysia CIOXKHBIX MPOLEHTOB. VCronab30BaHWE MPOTPECCUU A
pelIeHUs peAIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHoOKeCTBO, omnepaluu HajJ MHoKecTBaMu. Jlmarpammbl Jitiepa—BeHHa.
[IpuMeHEeHNE TEOPETUKO-MHOKECTBEHHOIO armapara [Jjis OMNUCAHUS PeaIbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTEIbCTRO.

11 KJIACC

Yucaa 1 BBIYMCICHUA

Harypanbnble u nensie yncia. [Ipu3Haku A€1MMOCTH LEIBbIX YUCE.

Crenens ¢ palMOHAIBHBIM MOKa3zaTeneM. CBOMCTBA CTEIICHMU.

Jlorapudwm yncna. JlecaTuuHbIe U HaTypaIbHbIC JOTapUPMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BbIpaXeHU, COAEPKALTUX JTOTapU(MBI.

[IpeoOpa3oBaHue BBIPAKECHUM, COJEpKAIIUX CTEINEHU C PalMOHAIBHBIM
IIOKa3aTEJIEM.

[IprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHbIE YpaBHEHUS! U HEPABEHCTBA.

Jlorapudmuyecknue ypaBHEHUSI 1 HEPABEHCTBA.

CucrteMbl TMHEWHBIX YpaBHEHUH. PellleHne NMpUKIaaHbIX 3a7a4 C MOMOLIBIO
CHUCTEMBI JJMHEUHBIX YPABHECHHM.

CucteMbl M COBOKYITHOCTH PAallMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IprMeHeEHNE ypaBHEHU, CUCTEM U HEPABEHCTB K PEUIEHUIO MAaTEMAaTHUYECKUX
3a/1a4 U 3a7a4 U3 pa3InuHbIX 00JacTel HayKH U peaIbHOM JKU3HHU.

DyHKUMU U TPaPUuKH

®Oyukrus. [lepuonnueckue pynakmmn. [IpoMexyTkn MOHOTOHHOCTH (DYHKITUH.
MakcuMymbl 1 MUHUMYMbI (yHKunu. HanGomnpiiee M HauMmeHblllee 3HaUE€HUE
(GyHKIMU HA TPOMEKYTKE.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

[Toka3zaTtenbHas u jorapudmudeckas (QyHKIHH, UX CBOMCTBA U IpadUKu.



Hcnonb3oBanue rpadmkoB GyHKIUN 715 PEIICHUS YpaBHEHUN U JTUHEHHBIX
CUCTEM.

Hcnonw3oBanue rpadukoB QYyHKIMN JUIsi WCCIEIOBAHUS TMPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT IPU PELIEHUU 331ad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIbHOM KU3HHU.

Hauana MaTeMaTH4eCKOro aHajamn3a

HenpepsiBable pyHKIMK. MeToa MHTEPBANIOB AJI PEIICHUS] HEPABEHCTB.

[IpousBognas  Qynkuuu. ['eomerpuueckuii W QU3MYECKH  CMBICI
IIPOU3BOTHOM.

[IpousBognbie  anmeMeHTapHbIX  GyHKUIUNA.  Dopmynbl  HaXOXKIEHUS
MPOU3BOJHON CYyMMBI, POU3BENICHUS U YACTHOTO (DYyHKIIUH.

[TpumeHeHue Mpou3BOAHON K MCCIIEAOBAHMIO (DYHKIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HauOOoIbIIero 1 HAaMMEHbIIEro 3HaYeHUs (PYHKIIMU Ha
OTpE3KE.

[IpumeHeHne mPOU3BOAHOM Uil HAXOXKJACHHUS HAWIy4yllero pelICHUs B
NPUKIAIHBIX 3aJa4yax, [Js ONpPEAENICHUs CKOPOCTH Mpolecca, 3aJaHHOIO
dbopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuia nepBooOpa3HBIX.

WNurterpan, ero reoMmerpuyeckuii W (PU3NYECKH CMBICI. Beraucienue
uHTerpana no gpopmyine Herorona—JleliOnura.



INNJIAHUPYEMBIE PE3YJIbTATHBI
OcBoenne yueOHOro mnpeamera «MaTemaTnkay JOJDKHO OOECIeunBaTh
JIOCTUKEHHE Ha YPOBHE CPEJIHET0 00111eT0 00pa30BaHUsl CICAYIOIINX JIUYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOrPaMMbl y4eOHOTO TpeaMeTa
«MaremaTnka» XapaKTepU3yTCs:

['paxxnanckoe BociuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUUCKOr0 OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYeCKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeayp TpakJAaHCKOTro oOmecTBa (BBIOOPHI, OMPOCHI M TIP.), yYMEHHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHA 1 HA3HAYCHUEM.

[TatprnoTnyeckoe BOCIMTAHKE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON UACHTHYHOCTH, YBOKCHHS K
IIPOLIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
K HCTOJIb30BAHUIO ATUX JOCTIKEHUN B JPYyrUX HayKaxX, TEXHOJOTUAX, cpepax
3KOHOMHUKHM.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(OpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITETbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

DcTeTnYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKIIOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00BbEKTOB, 33J1a4, PEIICHU, paCCy ACHHI; BOCIPUUMYUBOCTHIO
K MAaT€MaTUYECKHAM aCIl€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

®uU3NYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 3J0pOBOT0O U 6e30macHOro 00pasa KMU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MHUTaHHE, COATaHCUPOBAHHBIM PEXUM 3aHATUNA U
OT/IbIXa, peryJisipHas puznueckas akTUBHOCTB); (U3UUECKOT0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHON JEATENBHOCTBIO.

TpynoBoe BocIUTaHHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOIIOOUS; MHTEPECOM K
paziuuHbIM  chepaM  NpodeCCHOHAIBHOM  JCSATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP



Oynymeid mnpodeccur W Ppeamu30BbIBATH COOCTBEHHBbIC KU3HECHHBIE IUIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBIO K  MaTeMaTUYecKOMy OO0pa3oBaHUIO U
caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEM KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MATEMATUYECKON HAIPABIECHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYJIbTYphbl, MOHUMAHUEM BIIHUSHUS
COLUAIbHO-D)KOHOMHYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLIMATIBLHOU
cpedbl, OCO3HAHMEM TJIO0AJIBHOTO XapakTepa JKOJOTUYECKUX MpoOieMm;
OpPUEHTAIIMEd HAa NPUMEHEHHWE MATEMAaTUYECKHWX 3HAHWM ISl PEIIeHUs 3a/a4d B
00J1aCTH OKPY’KAIOIIEH Cpebl, INTAHUPOBAHUS MOCTYTKOB M OIIECHKHA UX BO3MOYHBIX
MOCJIEACTBUMN JJIS1 OKPYKAIOLIEH CPEBI.

[{eHHOCTH HAYYHOT'O MTO3HAHMS:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIICCTBEHHOW MPaKTUKH, MMOHUMaHUEM
MaTEMaTUYECKOM HayKu Kak cdepbl UYeJOBEYECKOM AESTENbHOCTH, STaroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHUS LMBWIM3ALMH; OBJIAACHUEM SI3BIKOM
MAaTE€MaTHKH W MaTE€MaTUYECKOM KyJIbTypOM KakK CpEICTBOM MO3HAHUSA MUPA;
FOTOBHOCTBIO OCYILECTBIATh NMPOEKTHYID U MCCIEAOBATENBCKYIO JESATEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeamMeTHble pe3yibTaThl OCBOCHHS MPOTPaMMbl Y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHOIMU  OClCBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
OelicCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  VYuusepcanvnvie  nosznasamensmnvie  Oeiicmeus,  obecneuusaom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYeccos o0yuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpPYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymeHrull pabomams ¢ ungopmayueti).

ba3oBrle Jornueckue IeUCTBUS:

e BBISBISITH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMaTHICCKUX
00BEKTOB, TOHATHUN, OTHOIICHWHA MEXIY MOHATUIMH; (HOPMYIHUPOBATH
ompeseNieHUus]  TMOHITHA, YCTAaHABIWBATh CYIIECTBEHHBIA  IPHU3HAK
KJaccu(uKanuy, OCHOBaHUS JUIsi OOOOUIEHUS M CpPaBHEHHUS, KPUTEPUU
POBOIMMOTO aHAIN3a;

e BOCIPUHUMATh, (HOPMYIHpPOBaTH M  MNPEOOPa3OBBIBATH  CYKICHUS:
YTBEPAUTENbHbIE U OTpUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;



e BBIIBIATH  MaTeMaTUYECKHE€  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM |
NpOTHUBOpeYMsi B (akTaxX, NaHHBIX, HAONIONCHUSX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JJIS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;

e JIeNIaTh BBIBOJBI C WCIOJB30BAHMEM 3aKOHOB JIOTUKH, ICTYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHHM, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEIIEHO JI0Ka3aTeJIbCTBA MaTeMaTHYECKHUX
YTBEPXKJICHUN (MIPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTHh TIPUMEPHI M KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0 perieHUs ydeOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHHS, BBIOMPATh Hawboyiee MOAXOMSAIIUNA € Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBeie nccnenoBaTenbCKUe JEHCTBUS:

e WCIOJIb30BaTh BOMPOCHI KAaK HMCCIICIOBATEIHCKAN WHCTPYMEHT MO3HAHUS,
dbopMyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mnpodiemy,
yCTaHaBIWBaTh HMCKOMOE MW  JaHHoe, (OpMHUPOBATh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHUE;

e TIPOBOJUTH CaMOCTOSATEITLHO CTUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
0o0BEeKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBHUCHMOCTEH MEXKITY
00BEKTaMHU, SIBJICHUSAMH, TIPOIECCAMU;

e  CaMOCTOATENIBHO (HOPMYIUPOBaTH OOOOIIEHUS U BBIBOJIBI O PE3yIbTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3WPOBATH BO3MOXKHOE pPa3BUTHE IMPOIECCa, a TAKKE BBIIBUTATh
IIPETIOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmariuei:

e  BBISBIATH AehUIINTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJII OTBETA HA
BOIIPOC U JJIA PEIICHUS 3a]1a4H;

e BBIOMpaTh HMHPOPMAIMIO W3  HMCTOYHHUKOB  Pa3UYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(DOpPMAITHIO
Pa3TUYHBIX BUIOB B (OPM MIPEICTABIICHHUS,

e CTPYKTYpUPOBaTh MH(POPMAIIUIO, MPEACTABIATH €€ B PA3IUUHBIX (PopMax,
WLTIOCTPUPOBATH TpapUIeCKH;

e OIICHMBATh HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvmuvie KOMMyHnukamueHvle Oelicmeus, obecneuusaom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCHL.

OOurenue:



BOCIPUHUMATh U (POPMYJIHPOBATH CYKJEHUS B COOTBETCTBUHU C YCIOBUSIMU
U LIETSIMU OOLLEHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U IMUCBMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS MO XOAYy PEIICHUS
3a/1a4i, KOMMEHTHPOBATH MOJy4EHHBIN pPE3yIbTaT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
po6JieMBbl, pelraeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIICJIEHHBIE HA MIOUCK
pELIEHUs]; COMOCTABIATh CBOM CYXKIECHHUS C CYXACHUSMH JPYyruX
YYaCTHUKOB JHanora, OOHapy>KMBaTh pa3IiMuM€ U CXOJCTBO IMO3MIIMH; B
KOppEKTHOH popme GpopMyTHpoBaTh pa3HOIIIACHs, CBOU BO3PAKECHNUS;
IPEACTABIATh  PE3yJbTaThbl  pEIICHHMs  3a7a4yd,  OJKCIEPUMEHTA,
UCCIIEJOBAHMUSL, IPOEKTA; CAMOCTOSITENILHO BEIOMPATh JOpMAT BBICTYIUICHUS
¢ YU€TOM 3aJ1a4 NMPE3EHTALMHU U OCOOCHHOCTEN ayIUTOPHH.

CoTpyTHUYECTBO:

MOHUMATh W UCITOJIH30BATh MPEUMYIIECTBA KOMAaHIHOW U MHANBUIYATbHON
paboThl MpHU peHIeHUU YYEOHBIX 3a/ad; MPUHUMATh 11€Jh COBMECTHOMU
NEeSATENbHOCTH, IUTAHUPOBATh  OPTaHU3allMI0O COBMECTHOW  paboTHI,
pacmhpenenatb BHIbI paboT, JOrOBapUBAThCSA, OOCYKIaTh MPOIECC H
pe3ynbTaT padoThl; 000011aTh MHCHHS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIC MITYPMBD» W WHBIC); BBHITIOIHATH CBOIO YacTh pabOTHIl U
KOOPJIMHUPOBATH CBOU JICHCTBUS C APYTHMH YWICHAMH KOMaH/IbI; OIICHUBATh
KauyeCcTBO CBOEro BKJIajga B OOMMA TPOAYKT TIO KPUTEPHSIM,
chopMyITUPOBAHHBIM YIACTHHKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvuvlie pezynamusnsle oeiicmausi, obecnevusaiom opmuposarie
CMBLCIIOBLIX YCMAHOBOK U HCUBHEHHBIX HABLIKOB TUYHOCTIU.
Camoopranuzanusi:

COCTaBJIATH IIJIaH, aJITOPUTM PCIICHUA 3ada4u, BBI6I/IpaTB croco0 pemcHus C

y4ETOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJIAJE€Th HABBIKAMHU TI03HABAaTEIbHON pediaekcuu Kak OCO3HAHUS
COBEPILAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOIiecca U pe3ysibTara
pelIeHnsl MaTeEMaTUYECKOM 3a/1auu;

PEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPY PEIICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAUJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEMH;



e OLEHUBaTh COOTBETCTBHUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTIIKEHUS WIM HENOCTHKECHHUSA DPE3YJIbTAaTOB ICATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATDBI
OcBoenne yueOHOTO Kypca «Anredpa W Hadajga MaTeMaTHYECKOTO aHAIH3ay
Ha YPOBHE CpPEIHEro o0miero oOpa3oBaHUs JOJXKHO OOECIEUMBATH JOCTUKEHUE
CIIEYIONIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KUIACC

Yucia 1 BIYMCICHUSA

OnepupoBaTh TOHSATUSMHU: pALMOHAIIBHOE U JEUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U JIECATUYHAS P00k, IPOIIEHTHI.

Beimonuare  apudmernyueckue  omnepanvu ¢ palMOHAJIBHBIMU U
JNEUCTBUTEILHBIMU YHCIIAMU.

Brinonuats npuOImKEHHBIE BHIYMCICHUS, UCIIONB3YS MpaBUjla OKPYIJICHUS,
JIeTIaTh IPUKUAKY U OLIEHKY PE3YyJIbTaTa BEIYMCIICHUMN.

OnepupoBaTh MOHATUSIMU: CTENEHb C LEIbIM IIOKa3aTelIeM; CTaHJapTHas
dbopma 3amuMcu JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypalbHOW CTENeHHU;
UCIIOJIb30BaTh MOAXOAANIYIO (DOPMY 3allUCH NEUCTBUTENIBHBIX YUCEIN JJIs pELICHUS
MPAKTUYECKUX 3a7a4 U MPECTABICHNS JAHHBIX.

OnepupoBaTh NOHATUSIMH: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BATh 3aMKCh MPOU3BOJILHOIO yIJla yepe3 00paTHbIE TPUTOHOMETPUYECKHE
GyHKUHUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATHUSIMU: TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO; ILEJIOE,
palMOHAIBbHOE, UPPALIMOHATIBHOE YPAaBHEHNUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHHE;

Brimonuate npeoOpa3zoBaHUs TPUTOHOMETPUUYECKUX BBIPAXKEHUU W pEIIATh
TPUTOHOMETPUUECKUE YPABHEHUS.

BrinonasaTe mpeoOpa3oBaHUs IIENBIX, PAIMOHAIBHBIX U HPPAMOHAIBHBIX
BBIPQKCHUH U pELIaTh OCHOBHBIC TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUU U HEPABECHCTB.

[IprmMeHsTh ypaBHEHUSI M1 HEPABEHCTBA ISl PEIICHUS MATEMATHYECKUX 3a7a4
W 3a]1a4 U3 PA3TMYHBIX 00JIaCTeH HAYKH U PEATbHON KU3HH.

MopenvupoBaTh pealibHbIe CUTyallud Ha A3BIKE aireOpbl, COCTaBJISATh
BBIDQKCHUSI, YPABHEHHUs, HEPABEHCTBA IO YCJIOBHUIO 3aJayd, HCCIEAOBATH
NOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.



DOyHKUMY U TPaPUKH

OnepupoBarh NOHATUAMU: (YHKIUS, cOCOObI 3aaHusd (pyHKIMH, 001acTh
OMpeNeNeHUs] U MHOXXECTBO 3HA4YeHHN (QyHKUMHU, Tpaduk (QYyHKIHMH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBath MOHATUIMU: YETHOCTh U HEYETHOCTh (DYHKIIMH, HYJTU (PYHKIIUH,
IIPOMEXKYTKHU 3HAKOIIOCTOSHCTBA.

Ncnonb3oBathk rpaduku GyHKIMM 715 pellieHUs YpaBHEHUH.

CtpouTh U 4MTaTh TpaUKy JIUHEWHON (PYHKIMHU, KBaJPaTUUYHON (PYHKIUH,
CTETIEHHOM (PYHKIIHH C LEJIbIM TTOKa3aTEJIEM.

Ucnonp3oBath rpaduku (QYHKIMM JUIsl HMCCIEAOBAaHUS MPOLIECCOB MU
3aBUCHUMOCTEH NpPU PELICHUM 3aJa4 U3 IpYruX y4eOHbIX NMPEAMETOB U peajbHOU
KU3HU; BhIpaXaTh GOpMyIaMu 3aBUCUMOCTH MEK/y BEJIMUMHAMHU.

Hayana MaTeMaTH4eCKOro aHajmu3a

OnepupoBaTh MOHATUSAMM: MOCIEAOBATEIBHOCTh, apupMeTHUecKas u
reOMETPUYECKAs! IIPOTPECCUMN.

OnepupoBarh MNOHATHSAMHM: OECKOHEYHO YOBIBaWOIIas TIeOMETpUYECcKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAtOIIE reOMETPUUECKOM MPOTrpecCuu.

3anaBaTh NOCAEAOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIIEI0BATEIBHOCTEN U MPOTPECCUM JJISI PELIEHUS
peanbHbIX 3a/1a4 IPUKIIAHOIO Xapakrepa.

MHo:xecTBa U JIOTMKA

OneprpoBaTh NOHATUSAMH: MHOKECTBO, ONEPALIMU HAJl MHOKECTBAMM.

Hcenonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juisi ONMCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, IPH PEIICHUH 3a]a4 U3 IPYTUX yU4eOHbBIX PEAMETOB.

OnepupoBarb  NOHATHIAMMU: ONpElIEIIEHUE,  Teopema, CIIEACTBUE,
JIOKa3aTEIbCTBO.

11 KIIACC

Yucina 1 BBIYMCICHUA

OnepupoBaTh TMOHATUSMHU: HATypaJdbHOE, LEJI0E€ YHUCIO; HCIOIb30BaTh
MIPU3HAKU JICIMMOCTH LIEJBbIX YHCEN, PA3JIOKECHUE YMCIIAa HA MPOCTHIE MHOXKUTEIN
JUISL pELICHUS 3a1a4.

OneprpoBatTh MOHITUEM: CTENIEHD C PALMOHATBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATHSAMU: JOTapuPM UHCIIA, TECATHUYHBIC W HATypaJIbHBIC
J0rapu(pMsl.

YpaBHEHUS U HEPABEHCTBA

[IpumensaTy cBOWCTBa CTeMeHW g TpeoOpa3oBaHMsI  BBIPAKCHUI;
ONEPUPOBATh MOHATHUAMU: ITOKA3aTEIbHOE YPABHEHHE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI ITOKA3aTEIbHBIX YPABHEHN U HEPABEHCTB.



BoinonusaTe npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpKAIMX JIOTapu(pMBI;
OIIEpUPOBATh MOHATUAMMU: JIOTAPU(PMUUECKOE YPAaBHEHNE U HEPABEHCTBO; PEILATh
OCHOBHBI€ THUITbI JIOTAPU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

Haxoaute pemenus npocTenmmx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMU: CHCTEMA JMHEHMHBIX YpPaBHEHUN M €€ PEIICHMUE;
UCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPAaBHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a4ad.

HaxoguTp peuieHus npocTerinx CUCTEM M COBOKYIHOCTEN pPallMOHAIBbHBIX
YPaBHEHUI U HEPABEHCTB.

MopenupoBaTh peallbHblE CHUTyallud Ha A3BIKE aiareOpbl, COCTAaBJIATh
BBIDA)XXCHUS, YPAaBHEHMsS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHMIO 33J1a4H,
UCCIIEZIOBATh IOCTPOEHHBIE MOJIENIN C UCIOIb30BAaHUEM allllapaTa ajareopsbl.

DyHKIUY U TPaPUKU

OnepupoBarth  MOHATUAMM: HEepUOAMYECKas  (DYHKLIMS, MPOMEKYTKH
MOHOTOHHOCTH ()YHKLMH, TOYKH OKCTpeMyMa (YHKIHH, HauOosbliee U
HauMeHbIllee 3HaueHUd (QYHKIUM Ha MPOMEXKYTKE; HCIONb30BaTh UX MAJIA
UCCIIeIOBaHMs (PyHKIINH, 3aJaHHON TpaduKOM.

OnepupoBaTth MOHATUSIMH: TpaUKU MOKA3aTENbHOM, JOrapu(pMUYECKOd u
TPUTOHOMETPUUYECKUX (YHKIUI; N300paxaTh UX Ha KOOPAWHATHOW IIOCKOCTH U
UCIIOJIB30BaTh JJIsl PELICHNS] YPAaBHEHNN U HEPABEHCTB.

N306paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaUKU JTUHEHHBIX YpaBHEHUI
Y UCIIOJIb30BaTh UX JJI PELIEHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonb3oBate rpaduku GyHKOUNE JJIs  HUCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEN U3 APYIUX y4eOHBIX TUCLUILINH.

Hayana MaTeMaTH4YeCKOro aHajmu3a

OnepupoBaTh MOHATUSAMU: HENpepbIBHAs (QYHKIUS; MPOU3BOJHAS (DYyHKLUU;
UCIIOJIb30BaTh T€OMETPUUYECKUIA M (PU3UUECKUI CMBICI MPOU3BOIHOM AJI pelIeHuUs
3a7ad4.

HaxoauTs npon3BoAHbIE 2IEMEHTAPHBIX (PYHKIIHM, BBIYUCIISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISL UCCIIEI0BaHUS (YHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTh PE3YJIbTATHI UCCIEI0OBAHUS K TOCTPOCHUIO Tpa(HUKOB.

Hcnonp30BaTh NpOM3BOAHYIO Ui HAXOXKIACHUS HAWIY4IIEro pEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMU: [E€PBOOOpa3HasT M  HMHTErpaj; IOHUMATH
reOMETPUYECKUI U (PU3NYECKUN CMBICI UHTETpalia.

Haxonute nepBooOpa3Hble 3JIEMEHTAPHBIX (PYHKUWN; BBIYUCIATH WHTErpall
no popmyne Herotona—JIeitbuuna.

Pewars mpukiiagHele 3aJayd, B TOM YHUCJIE COLMAIBHO-DKOHOMHYECKOIO M
(u3nYeCKOro XxapakTepa, CpeJCTBaMU MaTEMAaTUYECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHME 10 KJIACC

KosaunyecTBO 4acoB JJIeKTPOHHBbIE
Ne HanMeHoBaHMe pa3jeioB U TeM (uu¢posbIe)
Kontpoasnbie | IlpakTuueckue
n/m | NporpaMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
MHoxecTBa pallMOHAIbHBIX U
| JICICTBUTEIBHBIX YUCET. 14 1 bubmuoreka [JOK
PanmonansHbie ypaBHEHUS U https://m.edsoo.ru/1568aba3
HEpaBEHCTBA
) Oynkiun 1 rpapuku. CreneHs ¢ 6 bubnmorexa [IOK
[IEJIBIM IOKA3aTeIeEM https://m.edsoo.ru/1568aba3
ApudmeTnueckuiit KopeHb n—oin
3 creneHd. MppanunoHaabHbIe 18 1 bubmmorera [JOK
- ppatt https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
Dopmyabl
4 T I/II:“OI}-;OMCT nu. TpUTrOHOMETPHICCKHIE 22 1 bubmotera [IOK
P pHALLp P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocnenoBaTeIbHOCTH U MPOTPECCUN 5 bubmorexa HOK
g porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 06001IEHNE, 3 | bu6nmnoreka [JOK
CHCTEeMaTH3aIis 3HaHUH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[NPOTPAMME



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

TEMATHUYECKOE INTAHUPOBAHHUE 11 KJITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U (uu¢posbie)
Konrpoiabubie | IlpakTnyeckue
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Crenensb ¢ pallMOHATBHBIM
| rokasareiieM. IlokazarenbpHas 12 | bu6mmorexa [JOK
¢ynkuus. [lokasaTenbHbie https://m.edsoo.ru/f1 1 c4afd
YPAaBHEHUS U HEPABEHCTBA
Jlorapupmuueckas QyHKIUS.
2 .HOFapPliMI/I‘-IeCKI/Ie (byaB:eHI/ISI 12 Bubmmorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
Y HEpaBEHCTBA
TpuronomeTrpuueckue
3 (GYHKIMHU U UX TPpadUKH. 9 ) bubnuorexa [IOK
Tpuronomerpuueckue https://m.edsoo.ru/f11c4afd
HEPAaBEHCTBA
4 [IpounzBoanas. [Ipumenenue 24 1 bubmuotexa [JOK
IIPOU3BOAHOU https://m.edsoo.ru/f11c4afd
bubmnoreka LIOK
5 14| 9
FTCTPAT M ETO NPHMCHCHIA https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
6 i 12 |
CHCTeMEI ypaBHeHHH https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
H
7 ATYPAIBHPHIC H HEILIE THCTA 6 https://m.edsoo.ru/f11c4afd



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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https://m.edsoo.ru/f11c4afd

g [ToBTOpenue, o6o0mEeHNE, 13 bu6morexa [JOK
CHCTEeMaTH3alusl 3HaHUH https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO HACOB 102 0
1O ITPOIT'PAMME

IHHOYPOYHOE IIVIAHUPOBAHHUE
10 KUIACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabHbie padoThl

MHOXeCTBO, OTepaIuy HajJ MHOKECTBaMH.

1 . 1
Huarpammsl Diinepa—Benna
Panronanehbie yncna. OOBIKHOBEHHBIE U

2 JeCSITUUHBIE TPOOU, TPOLIEHThI, OECKOHEUHbIE 1
MePUOANIECKHE TpodH

3 ApudmeTrueckue onepauu ¢ paroHaIbHBIMU 1
YHClIaMU, PeoOpa30BaHUs YHUCIOBBIX BRIPAKESHUN
[Ipumenenue qpobeii U TPOLEHTOB Ui PeIleHuUs

4 NPUKJIAAHBIX 33]1a4 U3 Pa3Iu4HbIX OTpaAciIeil 3HaHUU 1
U peaJIbHOU KU3HU
[Ipumenenue qpobeii 1 NPOLEHTOB Ui PeIlIeHUs

5 MPUKIAAHBIX 3a7a4 U3 Pa3IMYHbIX OTPACiIeil 3HAHUN 1
Y peajbHOM KU3HU

6 JleicTBuTenbHbIE Ynciia. PaimonanbHbie U |
HppaIOHATIbHBIE YHCIIa

7 ApudmeTnueckre onepaluu ¢ 1eHCTBUTEIbHBIMU 1
YUCIaMHU

8 [TpubmmxEHHBIC BEIYMCIICHHS, IPABHIIA 1



https://m.edsoo.ru/f11c4afd

OKpPYIJIEHUS, IPUKUIKA U OLIEHKA pe3ysbpTaTa

BBIYMCIICHUN
9 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3oBaHUs 1
10 YpaBHeHUEe, KOPEHb YPaBHEHUS 1
11 HepaseHcTBO, pelieHre HEpaBEHCTBA 1
12 Merton UHTEpBaIOB 1
13 Pemienue nensix U 1poOHO-pAIIHOHAIEHBIX 1
YpaBHEHUH U HEPABEHCTB
KonrtpomnbHas pabora o Teme "MHokecTBa
14 palLMOHAIBHBIX U IECTBUTEIIBHBIX YHCEIL. 1
PannonanbHble ypaBHEHHS U HEPABEHCTB"
15 OyHKIMSL, CIOCOObI 3a1aHus GyHKIMHU. B3aumHo 1
oOpaTHbIe PYHKIIUN
I'padpux pynkumu. O6macTs onpeaencHus u
16 MHO>KeCTBO 3HaueHui pyHKuuu. Hynu Qynkuuu. 1
[IpomexyTKH 3HAKOMOCTOSTHCTBA
17 YérHble 1 HeUETHBIE QYHKIIUU 1
18 Crenensb ¢ 1enbIM nokasarenem. CtangapTHas |
(hopMa 3anucu AeMCTBUTEIHHOTO YHCIIa
Hcnonp3oBanne moaxoasimeii popMbl 3aucu
19 JEACTBUTEIIBHBIX YUCEN IS PEILICHUS 1
MPAKTUYECKHX 3a]a4 U IPECTaBICHUS JaHHBIX
20 CrenenHast GyHKIHUS C HATYPAJIbHBIM U LIETIBIM 1
noka3zarenem. E€ cBoiicTBa u rpaduk
21 Apudmerndeckuii KOpeHb HATYpaIbHON CTETICHU 1
22 Apudmernueckuii KOpeHb HATYPaJIbHON CTENICHH 1
23 CaoiicTBa apu(MeTHIecKOro KOpHs HaTypalbHOM 1




CTCIICHHU

CaoiicTBa apu(MeTHUECKOr0 KOPHS HaTypaIbHOM

24
CTEIEHU

’5 CgoiicTBa apr(pMETHIECKOTO KOPHS HATypaTbHON
CTETICHH

26 JeiicTBus ¢ apuMEeTHIECKUMHI KOPHIMHU N—OH
CTEIEHU

27 HeiicTBus ¢ apudMeTHueCKUMHI KOPHIMHU N—Oi
CTEIECHU

73 JeticTBus ¢ apuMeTHUECKUMHU KOPHSIMU N—OH
CTCTICHH

29 JeiicTBus ¢ apuMeTHIECKUMHI KOPHIMHU N—OH
CTEIIEHU

30 JeiicTBus ¢ apuMeTHUEeCKUMHI KOPHIMHU N—OH
CTEIEHU

31 Pemenue nppanroHanbHbIX YpaBHEHHUN U
HEPABECHCTB

19 Pemenne nppanoHaIBHBIX YPaBHEHUN U
HEPaBEHCTB

1 Pemenne nppaninoHalIbHBIX ypaBHEHUN U
HEPABEHCTB

34 Pemrenne nppanoHaNbHBIX YPaBHEHUN U
HEPABECHCTB

35 Pewienne nppanoHaIbHBIX YPaBHEHUN U
HEPaBEHCTB

36 CaoiicTBa u rpaduk KOpHS nN-0if CTENEeHU

37 CaoiicTBa U rpauK KOpHS N-0M CTENEHU




KonTponbnas pabora no teme "Apudmernueckuit

38 KOpPEHb N—OM cTeneHu. MppanuonanbHele 1
ypaBHEHUS U HEpaBeHCTBA"
39 CuHyc, KOCHHYC U TaHT'€HC YHCIIOBOTO apryMeHTa 1
40 Cunyc, KOCUHYC U TAaHT€HC YMCJIOBOTO apryMeHTa 1
41 ApKcuHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO |
aprymeHra
4 ApKcuHyC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO 1
apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb, OIIpEIeIICHHUE
43 TPUTOHOMETPUYECKUX (PYHKITUN YHCIOBOTO 1
apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJIETICHNE
44 TPUTOHOMETPUUYECKUX (PYHKIHHA YUCIOBOTO 1
apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
46 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1
47 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
48 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1
49 [Ipeo6pa3oBanye TPUrOHOMETPUUECKUX BBIPAXKEHUN 1
50 [IpeoOpazoBaHne TPUTOHOMETPUUECKUX BBIPAKECHUIN 1
51 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX BBIPAXKEHUN 1
52 [IpeobpazoBaHne TPUTOHOMETPUUECKUX BBIPAKECHUIN 1
53 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
54 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUI 1
55 Pemrenne TpuroHOMeTpUYECKNX YPaBHEHHUN 1
56 PeweHne TpUroHOMETPUYECKUX YPAaBHEHUM 1




57

Pemrenne TpuroHOMETpUYECKUX YPAaBHEHUM

58 PeeHne TpUroHOMETPUYECKUX YPAaBHEHUM 1

59 Pemrenne TpuroHOMeTpHUYECKNX YPaBHEHHUN 1
O606mienue o TemaM "OCHOBHBIE

60 TPUTOHOMETpUYECKHE (HOPMYIIBL. 1
Tpuronomerpuyeckue ypaBHeHUs"
KonTponbHas pabota no teme "@opmysl

61 TPUTOHOMETPUH. TPUTrOHOMETPUUECKUE 1
ypaBHeHus'"/ Beepoccuiickas mpoBepoyHast pabora
Hrorosas xonTpoasHas padbora/ Becepoccuiickas

62 nmpoBepovHas paboTa 1
O06o00menre, cucTeMaTru3aIs 3HaHUH 3a Kypc

63 anreOpsl ¥ Hayal MaTeMaTH4IecKoro aHanu3a 10 1
KJacca
Apudmerndeckas 1 reoMeTpUIECKas IPOTPECCHH.

64 Hcnonb3oBanue mporpeccuu AJisk peeHus 1
peaNbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
BeckoHeuHo yObIBaro1asi reoMeTpudeckast

65 nporpeccusi. CymMmma 0€CKOHEUHO YOBIBAOIIIEH 1
reoOMeTpPUUYECKOI Mporpeccuu

66 dopMyiia CII0KHBIX IIPOLIEHTOB 1

67 dopmyia CIIOKHBIX TPOLICHTOB 1
O060061eHue, cucTeMaTu3alus 3HaHUN 33 Kype

68 anreOpbl M HavaJl MaTeMaTudeckoro anaiusa 10 1
KJjlacca

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




INIOYPOYHOE INTAHUPOBAHUE

11 KJIIACC
Ne 1/ T KonnyecTBo yacos
s eMa ypoka Bcero KonTtpoJsbHbie padoThl

1 CreneHs ¢ paloOHaJIbHBIM [T0KA3aTEIEM 1

2 CBoiicTBa cTenEHU 1

3 [Ipeo6pa3oBaHue BbIpaXeHU, COEPIKALUX |
paloHaIbHbIE CTEIIEHU

4 IIpeoOpazoBanHue BbIpAKEHUH, COAECPIKALLINX 1
palyoHaIbHBIE CTENIEHU

5 [Ipeo6pa3oBaHue BbIpaKeHU, coepKaluX 1
palMoHaIbHbIE CTEIIECHU

6 ITokazaTenbHble ypaBHEHUs U HEPABEHCTBA 1

7 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA 1

8 ITokazaTenbHble ypaBHEHUs U HEPABEHCTBA 1

9 [loka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1

10 [Noxa3zatenpHast QyHKIHS, €€ cBOCTBA U rpaduk 1

11 [TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA 1

12 Jlorapudm yucna 1

13 JlecaTU4HbIE U HATYpaJIbHbIE JOraprUPMbl 1

14 [Ipeo6pa3oBaHue BbIpaKeHUH, ComepIKaIIuX |
J0rapuQmsl

15 [Ipeobpa3oBaHue BbIpaXEHUI, COEPIKALUX 1
J0rapuQMbl

16 KonTponbhas pabota no teme "CremneHs ¢ | |

palOHAJIbHBIM IIOKA3aTCJICM. IlokazarenpHas




¢ynkuus. [lokasaTenbHble ypaBHEHUS U

HepaBeHCTBA"
17 [Ipeobpa3oBaHue BbIpaXEHUI, COAEPIKALUX 1
J0rapuQMbl
18 [IpeoOpa3oBanHue BbIpAXKEHUH, COAECPIKALLIMX 1
J0rapuQmbl
orapu(MuuecKue ypaBHEHUs U HEPABEHCTBA
19 JI y 1
orapu(pmMuuecKre ypaBHEHUs U HEPABEHCTBA
20 J 1
orapu(MuUecKre ypaBHEHUs U HEPaBEHCTBA
21 J y 1
22 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA 1
rapudmudeckas GyHKIUS, €€ CBOMCTBA U T UK
23 Jlora ecka e€ CBOMCTBA a 1
orapu(pmuueckas QyHKIHs, €€ CBOWCTBA U rpapuk
24 J y , 1
25 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U |
rpaduku
26 Tpuronomerpruyeckue QyHKIMH, UX CBOWCTBA U |
rpaduxu
7 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U 1
rpaduxu
73 Tpuronomerpudeckne GyHKINHU, UX CBOICTBA U |
rpaduku
29 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
30 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1
KonTponbnas padbota no teme "Jlorapupmuyeckas
33 ¢bynkuus. Jlorapupmudeckre ypaBHEHUS U 1

HepaBeHCTBa. TpUroHoMerpuyeckrue QyHKIUU U UX




rpaduku. TpuroHomerpuyeckre HepaBeHcTBa"

34 HenpepoiBHbIE QyHKINN 1

35 Meroa MHTEPBAJIOB JUIsl PEILIEHUS] HEPABEHCTB 1

36 MeTto MHTEpPBaJIOB JUIsl PELICHNUS HEPABEHCTB 1

37 [IpouzBoanas GyHKIIHN 1

38 [IpousBonHas GyHKINU 1

19 ['eomeTpuueckuii 1 GU3NIECKUI CMBICIT |
MIPOU3BOAHOMN

40 I'eomerprueckuii 1 HU3NIECKHIA CMBICIT 1
MPOU3BOAHOMN

41 [Ipou3BoHBIE NIEeMEHTAPHBIX QYHKIUN 1

42 [Ipon3BoiHBIE 3IEMEHTAPHBIX (PYHKIIMIA 1

43 IIpousBoHas CyMMBbI, IPOU3BEACHUS, YACTHOTO 1
byHKIUI

44 IIponsBoaHas CyMMBI, IPOU3BEACHUS, YACTHOTO |
byHKIUI

45 [Ipou3BoiHast CyMMBbI, TPOU3BEACHMUSI, YACTHOTO |
byHKIHII

46 [IpumeneHne Mpon3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIMNA HA MOHOTOHHOCTB U AKCTPEMYMBI

47 IIpumeHeHne MpONU3BOIHON K HCCIIEIOBAHUIO |
(GyHKIMHA HA MOHOTOHHOCTb U SKCTPEMYMBI

43 [IpumeHneHne Mporu3BOIHON K UCCIIEI0BAHUIO |
(yHKIIMH HAa MOHOTOHHOCTB U 3KCTPEMYMBbI

49 [IpumeneHnne Mpon3BOJHON K UCCIIEI0BAHUIO 1
(GyHKIMNA HA MOHOTOHHOCTB U AKCTPEMYMBI

50 Haxoxnenne HanOOJIBIIETO Y HANMEHBIIIETO 1




3HaueHUs QYHKIUU HA OTPE3Ke

HaxoxnaeHnue HaKOOJIBIIEr0 1 HAaUMEHBIIIETO

o 3Ha4YeHus1 QYHKIHUU Ha OTpE3Ke

5 Haxoxaenune HanOobIIero 1 HAMMEHbIIETO
3Ha4eHUs QYHKIHUU Ha OTpE3Ke

53 Haxoxzaenne HauboIbI1Er0 1 HAUMEHBILIETO
3HaueHUs: QYHKIUU HAa OTPE3Ke

54 Haxoxxnenune HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHus1 QYHKIUU Ha OTPE3Ke

55 Haxoxaenne HanOobIIero 1 HAMMEHbIIETO
3Ha4eHUs1 QYHKIHUU Ha OTpE3Ke
[IpumeneHnne npou3BOIHOM ISl HAXO0XKACHUS

56 HaWIy4Ilero peleHus: B IPUKJIaJHbIX 3a7a4dax, Jis
oTpesiesIeHUs] CKOPOCTH IpolLiecca, 3aaHHOTO
dhopmymoit wim rpagukomMm

57 KonTponsnas padora no teme "IIponsBogHas.
[Ipumenenue nmpousBogHON"

58 [TepBooOpaznas. Tabauia nepBooOpa3HbIX

59 [TepBooOpasnas. Tabauia nepBooOpa3zHbIX

60 WuTterpan, reomeTpuueckuii 1 GU3NYECKHA CMBICIT
HHTErpana

61 WuTerpan, reomerpuueckuil 1 GU3NIECKUI CMbICI
UHTETpaa

2 WuTterpan, reomeTpuueckuii 1 (GU3MYECKHA CMBICIT
UHTErpaja

63 Brrancnenue unrerpana no gopmyne Herotona -
JleiiOHuma

64 Brruucnenue unterpana no popmyne Herotona-




JleitOuua

Brruncnenue unrerpana no gopmyse HerotoHa-

65 JleiiOnuma

66 Brruucnenue unterpana no gpopmyne Herotona-
JletiounIta

67 CucreMbl TMHENHBIX YpaBHEHUN

68 CucreMbl TUHEVHBIX YPaBHEHUN

69 Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO CUCTEMBbI
JIMHENHBIX YPaBHEHUN

70 Pemenue npukiaaHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI
JIMHEHHBIX YPaBHEHUN
CucreMbl 1 COBOKYITHOCTH LIEJIBIX, PALIMOHAJIbHBIX,

71 UPPaLMOHAIbHBIX, [I0KA3aTEIbHBIX,
JOrapu(pMUUECKUX ypaBHEHUN 1 HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIEJIBIX, PAIIHOHATIbHBIX,

72 HUpPaAlUOHAJIBHBIX, TOKA3aTEIIbHBIX,
JOrapu(pMUUECKUX YpaBHEHUN 1 HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIEJBIX, PAlIMOHAIbHBIX,

73 HppalMOHANIBHBIX, I0KA3aTEIbHBIX,
Jorapu(pMUYECKUX YpaBHEHUM U HEPABEHCTB
CucreMsbl ¥ COBOKYITHOCTH LIEJBIX, PAllMOHAJIbHBIX,

74 HppaLMOHATIBHBIX, I0KA3aTEIbHBIX,
JOrapu(PpMHUECKUX YpPaBHEHUH 1 HEPABEHCTB

75 Hcnonb3oBanue rpagukoB GyHKIMNA A1 peIIeHus
YPaBHEHHH U CUCTEM

76 Hcnonb3oBanue rpadukoB QyHKUUN A1 peLICHUS
YpPaBHEHUU U CUCTEM

77 [IpuMeHeHNe ypaBHEHUN, CUCTEM U HEPABEHCTB K




pEIICHUI0 MaTEeMAaTHUECKUX 3a/1a4 1 3a/1a4 U3
pa3IUYHBIX 00JIacTel HAYKH U PEATbHOM KU3HU

Konrtponbnas padora o Teme "MHTerpan u ero

8 npuMmeHenus. Cucremsl ypaBHeHUI"

79 HarypanbHble u 1enbple yrcna B 3ajja4ax u3
peanbHON KU3HU

20 HatypanbHble U 1ebie 9rciia B 3a7a9ax u3
peaTbHOM KU3HU

21 HatypanbHble U menbie 9rcia B 3aja4ax u3
pEaTbHOM KU3HU

82 [Ipu3Haky JeTMMOCTH LEJIBIX YUCEN

83 [Ipu3Haky JeTMMOCTH LEIBIX YUCEI

84 [Ipu3Haku JeTMMOCTH LEIBIX YUCEI

25 [ToBTOpEeHnue, 060061IeHNE, cUCTEeMaTH3alUsl 3HAHUH.
YpaBHeHust

26 [ToBTOpeHnue, 06001IeHNEe, cCCTeMaTH3alus 3HAHUH.
YpaBHeHust

27 [ToBTOpeHue, 0000MIEHNEe, CUCTEMATH3AITUS 3HAHHM.
YpaBHeHust

28 [ToBTOpEeHue, 06001IEHNE, cCUCTEMaTU3alUsl 3HAHUH.
YpaBHeHust

29 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3alus 3HAHUH.
YpaBHeHust

90 [ToBTOpEeHME, 0000IIEHNEe, CUCTEMATH3AITUS 3HAHHM.
YpaBHeHust

o1 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIus 3HAHUH.

HepasencrBa




[ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AITNS 3HAHHM.

92 1
HepaBenctpa

93 [ToBTOpeHnue, 06001IeHNE, cCHCTEeMaTH3aIlus 3HAHUH. 1
HepasencrBa

94 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3alus 3HaHUH. |
Hepasencrta

95 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AINS 3HAHHM. |
Cucremsbl ypaBHEHUI

96 [ToBTOpeHnue, 06001IeHNE, CCTEeMaTH3allUs 3HAHUH. 1
Cucremsbl ypaBHEHU

97 [ToBTOpenue, 060061IeHNE, cCTeMaTH3alus 3HAHUH. 1
DyHKIUU

08 [ToBTOpEeHnue, 060061IeHNE, cUcTEeMaTH3alusl 3HaHUH. |
OyHKIUU

99 Hrorosas KOHTpOJIbHAs paboTa 1
O06001enne, cucTeMaTr3aIys 3HaHUH 3a Kypc

100 anreOpsl ¥ Hayal MareMaTudeckoro aHanmsa 10-11 1
KJIACCOB
O06001enure, cucTeMaTr3alis 3HaHUM 3a Kypc

101 anreOpsl ¥ Haval MaremMaTudeckoro aHanmsa 10-11 1
KJIaCCOB
O06o0061IeHne, cucTeMaTu3anus 3HaHUN 33 Kypc

102 anreOpbl U HAYall MaTeMaTndeckoro anamusa 10-11 1
KJIaCCOB

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

10 KUIACC
Kon nposepsiemoro IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHHUSI POrPAMM OCHOBHOI'0 00pa30BaHMs Cpe/IHero 001ero
pe3yJbTara o0pa3zoBaHust

1 Uucna 1 BBIYUCIICHUS

1.1 OnepupoBath MOHATUAME: pa3yMHBIC U ACHCTBUTEIbHBIC YHCIIA, OOBIKHOBEHHAS U IECATUYHAS IPOOB, MPOIICHTHI.

1.2 BrimonHATs apudMeTHYecKre onepayy ¢ PalHOHAIBHBIMHU M BEIIECTBEHHBIMU YHCIIAMHU.

13 Brinonusiere npuOIMmKEHHBIE BBHIYUCICHHS, UCIONB3YS MpaBWIa OKPYTICHUS, AeNaeTe MPUKUAKY U OICHHBACTE
' pPE3yNbTAT BBIUUCIICHHS.

OnepupoBaTh MOHATUSMU: CTENEHb C LEIBIM MMOKa3aTejaeM, CTaHaapTHas (Gopma 3amucu AeMCTBUTEIBLHOTO YHucIia,
1.4 KOPEHb HATYypallbHOW CTETEHU; MCIONb3yEeMbIH MOAX0Jl YUUTHIBAET peaabHbIe YMCIA AJS PEIICHUs MPAKTUYECKUX
3a/1a4 v MPeICTAaBICHUS TaHHBIX

15 OnepupoBaTh NOHATHUSIMH: CHHYC, KOCHHYC M TAaHT'€HC ITEPEMEHHOTO YTIJIa; HCITOJIb30BaTh 3aITUCh JOIIOJHUTEIHLHOTO
' yTia uyepe3 o0paTHble TPUTOHOMETpHUecKne (QyHKINU
2 YpaBHEHHUs U HEPABEHCTBA

21 OnepupoBaTh MOHSITUSIMH: TOXKIECTBO, YpaBHEHHE, CHUMBOJIO, Pa3yM, pa3yMHOE€, HppalloHalIbHOE YpaBHEHHE,
' CUMBOJIO, TPUTOHOMETPHUECKOE YpaBHEHUE.

2.2 BrImomHUTE ipeodpazoBaHUEe TPUTOHOMETPUICCKHIX BBIPAXKCHUHN U PEIIUTh TPUTOHOMETPUICCKUE YPABHEHHUSI.

73 Bbl npeoOpasyere 1enbie, palMoHadbHbIe M UpPpAlMOHAJIbHBbIE BBIPAKEHUS M PEIIAETe OCHOBHBIE THUIIBI ILIETBIX,
' paIMOHANTBHBIX U UPPALMOHATBEHBIX MOJICICH U BBIPAKCHHI.

24 [MpumeHuTh YpaBHEHHUS U (HOPMYITBI TSl PEIICHUS MAaTEMAaTUISCKUX 3a/1a4 M 3a/1a4 U3 PA3IMYHBIX 001acTell HAYKH
' CYIIECTBOBAHMSI KU3HH.




Kona nposepsiemoro

IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI IPOTPAMM OCHOBHOI'0 00pa30BaHMsl CpelHero o0umero

pe3yJibTarta o0pa3oBaHus
25 MopenupoBaHue peajabHbIX CUTyalluid Ha A3bIKE anreOpbl, COCTABICHUE BHIPAXEHUH, YPaBHEHUH, IPECTaBICHUN 110
YCIJIOBUIO 33J1a4M, PACCMOTPEHNE IOCTPOESHHBIX MOJIENEH ¢ UCII0Ib30BAaHUEM alllapaTHBIX anreop.
3 OyHKINU U TpapuKu
31 OmnepupoBaTh MOHATUAMU: (YHKLHUS, CIIOCOOBI 3a7aHusl (QYHKIMH, O0IACTh ONMpPEEeNICHUs] U1 MHOKECTBO (DYHKIIHH,
¢dbyHKIMA TpaduKa, B3aMMHO-00paTHBIEC ()yHKIIHH.
3.2 OmnepupoBaTh NOHATUAMU: (PYHKIIMM YETHOCTU U HEUETHOCTH, HyJIeBble (YHKIIUHU, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.
33 Hcnonp3yiite QyHKIUN rpadUKOB A7 pEIICHUS] MAaTEMAaTUIECKHX 3a/1a4.
3.4 CtpouTh 1 ynTaTh rpaduKu IMHEHHON (PYHKITUH, KBAAPATUIHOHN (DYHKIIMH, CTETICHHOM ()YHKIIUH C TICJIBIM TPU3HAKOM
35 Hcnonp3yiite pyHKIMU rpauKoB AJIsl HCCIICAOBAHM POLIECCOB M 3aBUCUMOCTEH MTPH ONPEAeICHUHN 3a/1a4 U3 APYTUX
’ IPEMETOB U ONMCAHMS KU3HH, BEIpaXaiTe (GOpMyIIbl B 3aBUCUMOCTH OT BEJTHYHUH.
4 Hauana maTtemaTuyeckoro aHaiansa
4.1 OmnepupoBaTh MOHATUSMH: N1OCIEA0BATENHFHOCTD, apu(MeTHIecKas ¥ reOMeTpUIecKas MpoTrpeccuu.
49 OnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAIOIIAs I€OMETPUYECKas IMPOrpeccHsi, OKOHYATEIbHO YyObIBarOIIas
reoMeTpuyecKas Iporpeccus
4.3 3aiaBaTh MOCIE0BATEILHOCTH PA3IMYHBIX METO/IOB
4.4 Hcnonb30BaTh CBOMCTBA MOCTENEHHO U MPOTPECCUBHO JIJISI PENIEHUSI OTJICIBbHBIX 3a/1a4 MPUKIATHOTO XapakTepa.
5 MHoOkecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATHUSAMHI: MHOXECTBO ONEpaluii HaJl paCIIUPEHUEM




Kona nposepsiemoro

IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI IPOTPAMM OCHOBHOI'0 00pa30BaHMsl CpelHero o0umero

pe3yabrara o0pa3oBaHus
59 Hcnonp30BaTh TEOPETHKO-KOMOMHUPOBAHHBIN amnmapar Jjs OMUCAHHUs MPOIECCOB M HAIPABICHHM, NMPH PELICHUN
' 3a/1a4 U3 IPYTux IpeIMETOB UCCIEA0BaHUS.
53 OnepupoBaTh MOHATUSAMU: ONPEEICHHUE, BBIBO/bI, 000CHOBaHHE, 10KA3aTEIILCTBA.
2 b 5
11 KJIACC

Kona nposepsiemoro

IIpoBepsieMble peIMeTHBIE Pe3yIbTATHI OCBOEHHS MPOrPAaMM OCHOBHOTO 00Pa30BaHHUsI CPETHEro 001ero

pe3yjabTarta o0pa3zoBaHus

1 Yucia 1 BEIYMCIIEHUSA

11 OnepupoBaTh MOHATHIMU: €CTECTBEHHOE, OTHOCSAIIEECS K YHCIY; MCIOIb30BaTh MPU3HAKU JETMMOCTH ILIEIbIX YUCEN,
’ Pa3IoKEHHE YKCelT Ha TPOCThIC MHOYKUTEIIH IS PEIICHUS 3a1a4

1.2 OrniepupoBaTh NOHIATHIMU: CTENEHb C PAIMOHAILHBIMU MTPU3HAKAMU

1.3 OniepupoBaTh MOHATHAMU: JorapudMaMu YUCEN, TECATUYHBIMU U JIOTHIECKUMU JIoTapru(MaMH.
2 VYpaBHEHUS U LIBETOUYKH

21 [IpuMeHATh CTENEHW CBOWCTB HJisi MpeoOpa3oBaHHS BHIPAKECHHM, ONEPUPOBATh MOHATHSMHU: TOKA3aTEIbHBIM
' BBIPOKECHHEM M CHMBOJIOM; OTIPEICITUTh OCHOBHBIC XapaKTEPUCTUKUA U METObI

29 BrimonauThs npeoOpa3oBaHue BBIPAXKEHUH, COIEPKAIINX JIOTapU(PMBI;, OTIEPUPOBATH OHATUSMU: JIOTAPUPMUIECKUMU
) (burypamu 1 CUMBOJIaMU; PEIITUTH OCHOBHBIE JIOTapU(MUUECKHE METOIBI U CUMBOJIBI

2.3 Haxoxnenue peiieHus: mpocTeHIINX TPUTOHOMETPUYECKHUX LIBETOB




Koxa npoBepsiemoro

IIpoBepsiemblie NpeAMeTHBIE Pe3YJILTATHI 0CBOEHHS MPOTPAMM OCHOBHOT'0 00Pa30BaHuUsI CPeTHEro 001ero

pe3yJbTara o0pa3zoBaHust

24 OnepupoBaTh NOHATHAMM: CUCTEMA JTMHEUHBIX PE3YJIbTATOB U €€ PELICHNUE; UCTI0Ib30BaTh CUCTEMY JIMHEWHBIX METOJOB
' JUISl pELLIEHUS] TPAKTUYECKUX 3a]a4

2.5 Haxonuts pemenust IpoCTEUIINX CUCTEM U COBOKYITHOCTH PAllMOHAIIBHBIX MOJIEIIEH U aHAJIOTOB.

26 MopenupoBaHe pealbHbIX CUTYAlMi Ha sI3bIKe anreOpbl, COCTaBIEHUE BhIPAKEHHM, YpaBHEHUM, CUMBOJIOB U CUCTEM
’ JUISL pEeLIeHus 3a7a4, pACCMOTPEHHE TOCTPOSHHBIX MOJIENEH ¢ UCTIONIb30BaHUEM allapaTHBIX areop.
3 @OyHKIMH U TpaduKu

OnepupoBaTh MOHATHAMHU: MepHoArUYecKass (QyHKIMS, QYHKIUS MOHOTOHHOCTH HMPOMEXYTKH, (PYHKIUS SKCTpeMyMa
3.1 TOYKH, (YHKIMS HAWOOJBIIEr0 W HAUMEHBLIETO 3HAUYEHUS Ha MPOMEXKYTKE; HMCIOJIb30BaTh MX JUIS HCCIEIOBAHHUS
(dbyHKIMY, 331aHHON rpaduKoM

39 OmnepupoBaTh NOHATUAMU: IpaUKU MOKa3aTENbHOMI, JTOrapu(PpMUIECKON U TPUTOHOMETPUUYECKHX (DYHKIIHI; M300pa3uTh
’ UX Ha KOOPJUHATHOW TUNIOCKOCTH U UCTIOIB30BATH JIJIsl PEIICHHUS] MOJIEH U H300paXKeHHUsI.

33 N300paxkaTh Ha KOOPJIMHATHOW IJIOCKOCTU Tpa@UKU JTUHEHHBIX MOJIETeH M MCIOJb30BaTh UX ISl PELIEHUSI CUCTEM
' JIMHEUHBIX YpaBHEHUH.

3.4 Hcnonb3yiiTe GyHKIMHM rpaUKOB IS UCCIEAOBAHUS MTPOLIECCOB M 3aBUCHMOCTEN M3 IPYTUX HAYYHBIX JUCIHILTUH.
4 Hayvaya maTemaTHueckoro anaamsa

41 OmnepupoBaTh NOHATHSAMM: HeNpepbiBHAsA (YHKIMSA, MPOU3BOAHAS (QYHKLHMS; MCIOIB30BaTh T'€OMETPHUUYECKUI U
’ (u3NIEeCKU CMBICI IPOU3BOTHOM JIJISl pEIICHUS 3a/1a4

49 HaxoauTe npon3BoAHbIE 3yIeMeHTapHble (PYHKIMH, YBEIUUUBATh IPOU3BOIHBIE KOJUYECTBA, IPOU3BEAECHUS UCKYCCTBA,
' YacTHbBIE (PYHKITHH.

4.3 Hcnonp30BaTh NMpOU3BOAHYIO (DYHKIUIO JUIS MCCIEIOBAHUS MOHOTOHHOCTH M SKCTPEMYMBI, IPUMEHSTh PE3yIbTaThI




Koa npoBepsiemoro

IIpoBepsiemblie NpeAMeTHBIE Pe3YJILTATHI 0CBOEHHS MPOTPAMM OCHOBHOT'0 00Pa30BaHuUsI CPeTHEro 001ero

pe3yJbTara o0pa3zoBaHust
UCCIIEI0BaHMsI JUIs IOCTPOCHUS IpadKOB.
44 Hcnonp30BaTh MPOMYKTUBHYIO Ul HAXOXKACHWS HAWIY4YIINX PEUICHUN B IPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-
) DKOHOMHYECKHX, 3a7a4ax.
4.5 OmnepupoBaTh MOHATUSAMU: NIEPBOOOPa3Hast U MHTErpall; IOHUMATh FeOMETPUUECKU 1 (PU3MUECKUI CMBICT HHTErpaja
4.6 Haiitu nepBooOpasHbie aeMeHTapHble (PYHKIIUH, BEIBECTH HHTErpai 1o ¢popmyie Hetorona — JIeiiOHUIIBL.
47 Pemars mpuknazHele 3aJadud, B TOM YHUCJIE COLUAIbHO-?)KOHOMUYECKOTO M COLMAIBHOIO XapakTepa, ¢ IOMOIIbIO

MaT€MaTUu4YCCKOro aHajin3sa.




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYUCIECHUS
Parnmonanbueie yncna. OOBIKHOBEHHbIE M IECITUYHBIE IPOOH, MPOIECHTHI, 0ECKOHEYHBIE EPUOANYECKHE Ipodu. ApupmeTnyecKue
1.1 orepanyuy ¢ palMOHAIbHBIMU YHCIAaMU, IPE0Opa3yoT YUCIOBBIX BblpakeHUH. [Iprmenenue npobeil U mpoLeHTOB sl pelieHus
MPUKIAAHBIX 33]1a4 B PA3JIMYHBIX OTPACIISIX MPOMBIIIJIEHHOCTH U ONMCAHUS KU3HU
12 JeiicTBuTenpHble 4Yucia. ParnyoHanpHble M HMppalMOHANbHBIE 4HCHIa. ApH(QMETHYECKHE OINEpalud C pealbHbIMU YHCIaMHU.
' [IpubauxEHHbBIE BBIYUCIICHNUS, TIPaBUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJibTaTa BHIYMCIICHUS
13 Crernens ¢ nenbiM npuzHakoM. CtanaapTHas popma 3anucu 1edCTBUTENBHOTO uncia. Mcnonp30Banue npeaocTaBieHHbIX (GopM AJis
3alMCH PEATIbHBIX YUCEN IS PELIEHMS] IPAKTUYECKUX 33]1a4 U IIPEICTaBICHNS JaHHBIX
1.4 ApudmeTnueckuii KOpeHb HaTypajabHOU cTeneHu. JlefcTBUs ¢ apupMEeTHUEeCKUMU BparaMyu HaTypaJlbHOM CTENEeHU
1.5 CuHycC, KOCHHYC ¥ TaHT'€HC YMCJIOBOI0 apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHI€HC YHCIIOBOI'O apryMEHTa
2 YpaBHEHHUS U IBETOYKHU
2.1 PoxnecTBO U poXKIECTBEHCKHE KOHBEPTUPOBATh
2.2 [IpeobpazoBaHne TPUrOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI
2.3 VYpaBHeHue, kKopeHb ypaBHeHUN. HepaBeHcTBO, perienue ceprudukaTta. MeTo HHTEpBaIoB
24 Penienue neneBbIx U APOOHO-PAIMOHAIBHBIX 00Pa3LOB U PUCYHKOB
2.5 Pemenue nppanroHanbHbIX MOAEIEH U LIBETOB
2.6 Pemienne TpuroHOMETPUYECKUX TAaHHBIX




Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUSA

2.7 [IpumeHeHne MeTo1a M CXEMBI JUISl PEIICHUs MaTEMaTHUECKUX 3a7a4 U 3a7a4 U3 Pa3IMYHbIX 00acTell HAYKH U OMIMCAHUS KU3HU
3 @yHKIMU U TpaduKu
3.1 ®dynKMA, crocoOsl 3ananus GyHakuu. ['paduk pyHknnu. BzanumMuo oOpaTHbie PyHKITUN
39 Ob6nacTb onpeaeneHus 1 MHOKECTBO pe3ysibTaToB pyHkimil. Hymu gynkus. [IpomexyTku 3HakonocTosHCTBa. YETHBIE 1 HEUETHBIE
' byHKITUH
33 CrenenHas ¢GyHKIMS C HaTypaidbHBIM U 1eNbIM 00pazoM. Ee cBoiicTBa u rpaduk. CBoiicTBa 1 rpaduk JOCTUTAIOT 7-OW CTEHICHH
3.4 Tpuronomerpuieckas OKpy>KHOCTb, ONPECTICHHE TPUTOHOMETPUIECKHUX YUCe (YHKIMHHOTO apryMeHTa
4 Hauana maTemaTuyeckoro aHaiansa
4.1 [TocnenoBatenbHOCTh, CIOCOOBI 3a7jaHUsl CTAOMIIBHOCTH. MOHOTOHHBIE MTOCIIEA0BATEIEHOCTH
Apudmerndeckass ¥ reomeTpudeckas mporpeccur. beckoHeuHo yObIBaromias reomerpudeckas mporpeccus. Cymma OecKOHEYHO
4.2 yObIBaroleil reomeTpudeckoil mporpeccun. dopmyna CIOXKHBIX MPOLEHTOB. Vcmonp30BaHME MPOrPeccHu Ui pelieHHs 3ajad
MIPUKIIATHOTO XapaKTepa
5 MHokecTBa U JTOTHKA
51 Janee, onepauuu Han motokamu. J(uarpammel Ditnepa — Benna. [IpumeHeHre T€OpETHKO-MHOKECTBEHHOTO 000PYIOBaHUS IS
’ OTIMCAHUs TIPOIIECCOB U HATIPABIICHUH, PU PEUICHUH 33/1a4 U3 IPYTUX XUMUYECKHUX BEIIECTB.
52 Ornpenenenne, BRIBOIBI, aHATN3, JOKA3aTeIbCTBA




11 KJIACC

Kon IIpoBepsiemMblii 371eMeHT cOAePKAHUSA
1 Uucna v BBIYUCIECHUS
1.1 EcrectBennblie u nensie yncna. [Ipu3Haku 1enMMOCTH HEIbIX YUCE
1.2 CreneHnsb ¢ palmoHaIbHBIMU ITpU3HaKaMu. CBOMCTBA CTENEHU
1.3 Jlorapudwm yucna. JlecaTuyHbie U SJHEPTeTUYECKUE JTOTapUPMBI
2 YpaBHEHHUS U [IBETOYKHU
2.1 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIINUX JIOTAPHPMBI
2.2 [IpeoOpa3oBanHue BEIpaKEHUH, COACPIKAIIUX CTENIEHHU C PAllHOHATHHBIMU IIPU3HAKAMU
2.3 [IpuMepsl TPUTOHOMETPUYECKUX TTOKA3aTeNen
2.4 [lokazaTenbHbIe ypaBHEHUS U JOKA3aTEIbCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U1 CUMBOJIbI
2.6 CucreMbl TUHEHHBIX JaHHBIX. PellieHue npukiaaHbIX 3a/1a4 ¢ MOMOIIBI0 CUCTEMBI JIMHEUHBIX (hOpMYIT
2.7 CucTeMbl ¥ IOUCK PALlMOHATBHBIX 00PA3lIOB M aHAJIOTOB
73 HpHMeH(EHHe METOJIa, CUCTEM M METOJOB JJI pEelIeHUs MaTeMaTUYeCKUX 3a7ad U 3aJay U3 pa3InyHbIX oOjacTel HayKd U
peasibHO KU3HU
3 OyHKIUN U TpapuKu
31 ¢bynkuus. Ilepuoanueckue QyHkuuu. DyHKIUS MTPOMEKYTKH MOHOTOHHOCTH. (DYHKIMM MaKCUMyMOB M MHHHMYMOB.
' Haubonbiiee n HanMeHbIlIee 3HaUeHHE (PYHKIUN Ha IPOMEKYTKE




Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

3.2 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpauKH.

33 [TokazaTenpHas u orapupmMudeckas QyHKIINN, UX CBOMCTBA U rpaduKH.

34 Hcnonp3oBanue QyHKIUH rpaduKoB A pelIeHN MaTeMaTHYeCKUX U JIMHEHHBIX CUCTEM

35 Hcnonb3oBanue GpyHKIuU rpaduKoB Ui UCCIEA0BaHMS IPOLIECCOB U 3aBUCUMOCTEN, KOTOPBIE IPUBOJIAT K PEILICHHIO 33]1a4 U3
' JPYTUX XUMUYECKUX BEILIECTB U ONUCAHUS JKU3HMU.
4 Hauana matemaTn4eckoro aHaiausa

4.1 HenpepsiBable hyHKIIH. MeTO MHTEPBAJIOB ISl paCTBOPOB aHAJIOTOB

4.2 [IpousBonnas ¢pynkuus. I'eomerpudeckuii 1 pu3MIECKUt CMBICIT TPOU3BOIHOM

4.3 [IpousBonHbie aneMenTapHble GQyHKIUU. POpMYIIbI HAXOKIECHHUS MPOU3BOAHON CYMMBI, TPOU3BEACHUN U YaCTHBIX (QYHKIUI

44 [IpumMeHeHne Npor3BOAHOM K UCCIIEJOBAHUIO (DYHKIMI HA MOHOTOHHOCTb U 3KCTpeMyMbl. Haxosx/ieHne 60JIbIero 1 MeHbIero
’ 3Ha4YeHus1 QYHKIUU Ha OTPE3KE

45 [IpumeHeHre NPOM3BOJHON AJI HAXOKIEHUS HAWIYYLIETO PEIICHHsA B NPUKIAJHBIX 3aJadax, M ONPENEICHHUs CKOPOCTU

npoiiecca, 3aJaHHoi GpopmMyIioil niu rpadpuxom
4.6 [TepBooOpasnas. Tabmuna mepBooOpa3HBIX
4.7 HHuTerpain ero reomeTpudeckuii 1 pu3nueckuii cMbici. Berancnenue narerpana mo ¢popmyse Hetorona — JIeOHUIIBI




MPOBEPSEMBIE HA EI'3 IO MATEMATHUKE TPEBOBAHUS K PE3YJIbTAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIET'O OEPA3OBAHUSA

Konx nposepsiemoro
TpedoBaHMSI

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBLIM Pe3yJIbTATAM OCBOEHHsI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl
cpeaHero oouero o0pazoBaHus

Bnanenue meronamu 10Ka3aTeNnbCTBa, alrOPUTMAaMU pPELICHUs 3ajad; yMeHue (OopMyJIMpOBaTh U OINEPUPOBATH
HOHATHSMU: OIpEIeNIeHUE, aKCHOMa, BBIBO/IbI, 0OOCHOBAHUE, CBOWCTBO, MPHU3HAK, J0KA3aTEIbCTBO, PAaBHOCUIIbHbIC
(OpMyYIHPOBKH; MPUMEHSATH MX; YMEHHE (POPMYyIMPOBAaTH OOPATHOE U MPOTHUBOIIOJIOKHOE YTBEPKACHUE, TIPUBOTUTH
IpUMEPBl M KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MAaTEMaTHYECKOM WHAYKLIHMH; IPOBOAUTH JOKa3aTelIbHbIC
paccyXIeHHUs NPU ONPEICIICHNN 3a/1a4, OLIEHUBATh JIOTUYECKYIO IIPAaBUIIBHOCTD PACCYKICHUM; YMEHHUE ONIEPUPOBATh
MOHATUSIMU: MHOKECTBO, IIOJMHOKECTBO, OIEpalMd HaJ KOJWYECTBAMHU; YMEThb MCIIOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmapar Uil ONMCAHUsS MPOLECCOB W HAINPABICHUN W IIPU ONPEICIICHUM 3a/1ad, B TOM YHCIIE U3
IPYTUX XUMHUYECKUX NPEAMETOB; YMETh ONEpHUPOBaTh MOHATHUSAMU: Tpad, CBSA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHUE 33/1aBaTh U OMUCHIBATH rpadbl pa3IMuHBIMU METOJAMU; UCIIOJIB30BaTh IPa(UKU MPH OIIpeIeIICHUH
3a1a4U

YMeHHe omnepupoBaTh NOHATHUSAMHU: €CTECTBEHHOE YHCIIO, YHCIO, CTENEHb C LEIbIM I0Ka3aTejaeM, CTENEHb ¢
palMOHaIbHBIM MIOKa3aTeIeM, CTENEHb C BELIECTBEHHBIMU €IMHUIIAMH, JIOTapU(M Yuces, CHHYC, KOCUHYC U TaHI'€HC
IIOCJIEIOBATEILHOI0 YUCIIA, OCTATOK 110 MOYJIIO, Pa3yMHOE YUCII0, UPPALIMOHAIBHOE YHUCIIO, LIENIbIX, PALIMOHAIBHBIX,
YHCIIOBBIX YMCEIl; YMETh UCIIOIB30BATh MPU3HAKH JICIUMOCTH, HAUMEHBIIHHA OOIINI IeNUTENb M HAUMEHBIIHNA 001N
KpaTKuil anroput™ EBKIMIa mpu ONpeneseHuH 3a7add; 3HAKOMCTBO C PA3IMYHBIMU IO3WLIHAOHHBIMHU ILENSMU
CUMCIIEHUS; YMEHME BBINOJHITH BBIYMCICHME OLEHOK M HpeoOpa3oBbIBaTh BBIPAKEHUM CO CTEHNEHBbSIMH U
jgorapupmamu, mpeoOpa3oBbIBaTh JPOOHO-PALIMOHATBHBIC BBIPAKEHHS, YMEHHE ONEpUPOBATh IOHATUAMHU:
IIOCJIEIOBATENIBHOCTD, apU(MeTHUeCKass IPOrpecchsi, IeOMETpUYecKas Iporpeccusi, OECKOHEYHO YObIBaromas
reOMETpHUYECKasl MPOTPeCcCus; YMEHHUE 3aJaBaTh IIOCIEAOBATEIBHOCTH, B TOM YHUCJE C MOMOULIBIO PEKYPPEHTHBIX
(dbopMys; yMeTh ONEpUpPOBaTh HMOHATHAMM: KOMILJIEKCHOE YHCIIO, CONPSKEHHBIE KOMILJIEKCHBIE YMCIA, MOAYNIb U
apryMeHT KOMIUIEKCHOTO 4uclia, (OpMbI 3alIMCH KOMIUIEKCHBIX 4Yucesl (TeoMeTpuyecKasi, TPUrOHOMETpHYECKas U
anreOpanyeckast); yMeTh POU3BOJUTH apu(PMETHUECKUE IEHCTBUS ¢ KOMITJICKCHBIMH YHCIIAMH;, TPUBOAUTH PUMEPHI
WCIIOJIB30BAaHUsI KOMILUIEKCHBIX YHCEJ; OIEPUPOBATh MOHATHAMM: MaTpula 2x2 u 3x3, OonpeAelnuTesnb MaTpHIbL,
T€OMETPUYECKHUIA CMBICI OIIPENETUTELS.

YMeHue OINCpHUPOBATH TMOHATUAMH: pPALUOHAJIBHBIMH, HWPPAIUOHAIIBHBIMU, IIOKA3aTCIbHBIMH, CTCIICHHBIMU,
HOFapI/Id)MI/IqGCKI/IMI/I, TPUTOHOMCTPHUYCCKMMHN YPaBHCHUAMU W HNPHUBCACHHUIMHU HX CHCTCEM, YMCHHC OIICPUPOBATH




Kon nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHHUS K NPEAMETHBIM pe3yJbTaTaM 0CBOEHHMS OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl
cpeHero oouero o0pazoBaHust

MOHATUSMU: TOXKJECTBO, TOXXJIECTBEHHOE TIpeoO0pa3oBaHHe, YpaBHEHHUE, CHMBOJI, CHCTEMa OJKBUBAJCHTOB U
SKBUBAJICHTOB, PAaBHOCUJIBLHOCTh SKBHBAJICHTOB, SKBHBAJECHTOB M CHUCTEM; yMEThb peElIaTh YpPAaBHEHHUS, CXEMbI U
CHUCTEMBI C IOMOILUBI PA3IUYHBIX MPUEMOB; PEIIUTh YPAaBHEHWE, LIBET U CUCTEMY C IAPAMETPOM; IMPUMEHSTH
YpaBHCHUA, CUMBOJIBI 1 UX CUCTEMbI IJIA PCIICHHUA MAaTCMATUUCCKHUX 3a1a4 U 3a4a4 U3 PA3JIMIHBbIX O6HaCTef/’I HayKn U
peaJbHOM JKU3HH.

YMeHue omnepupoBaTh TMOHATUAMHU: (YHKUUSA, GYHKIUS YETKOCTH, (YHKIHS MEPUOTUYHOCTH, (QYHKIIHS
OTPaHUYEHHOCTH, (YHKIHS MOHOTOHHOCTH, (YHKIHMS 3KCTpeMyMa, (YHKIHS MaKCHUMaJIbHOTO M HAaUMEHBIIETO
3HAYCHUs] Ha TPOMEXKYTKE, HENpepbIBHAS (QYHKLIHUS, ACHMOTOTHI Tpaduueckoi (yHKIMH, TepBas M BTOpas
npou3BoAHas (DYHKIMSA, TEOMETPUUYECKUA W (U3MUYECKUH CMBICT TPOW3BOJHOM, MEpBOOOpa3Hasi, ONpECICHHBIN
UHTETpall; yMEHHE HaXOAWTh ACHUMMTOTHI Tpadudeckux (YyHKUWN; yMEHHE OOECHeUnuTh MPOU3BOAHBIE CYMMBI,
MMPOU3BCACHUA HMCKYCCTBA, YACTHBIC U KOMIIO3MIIHMOHHBLIC (bYHKHHH, HaXO0XICHUC SKBUBAJICHTHON KacaTEJIbHOU K
¢GbyHKIMY TpaduKa; yMEHHE HaXOIUTh MPOU3BOAHBIC IEMEHTapHbIE (PYHKINU; YMETh HCIOIB30BATh MPOU3BOIHYIO
(GYHKIUIO A1 UCCIIEOBAaHMsI, HAXOAUTh (PYHKIMM HAWMOONBIIEr0 M HAUMEHBILIETO 3HAUYEHUS;, CTPOUTH Tpaduku
MHOTOYJICHOB C UCTIOJIb30BAHUEM alapaToOB MaTEMaTHUECKOTO aHAIN3a; MPUMEHATH MPOU3BOIHYIO AJIs1 HAXO0XKICHUS
HaWJIy4dinx pGIJ_IeHI/Iﬁ B IPUKJIAAHBIX, B TOM YHUCJIC COONUAJIBHO-OKOHOMUYCCKUX U (1)I/I3I/I‘-IGCKI/IX 3aJadax; HaXOXIACHHUC
IUIOIAAN U 00BEMOB (DUTYpPHI C TIOMOUIBI0 MHTErpaya; MPUBOAUTH MPUMEPHl MATEMAaTHYECKOTO HCCIIEAOBAHUS C
MOMOIIBI0 UMb epEeHITHANTBHBIX YPaBHEHHI

YMeHue onepupoBaTh MOHATUSAMH: (YHKIMS Tpaduka, oOpartHas (QyHKIMsS, (YHKIHS KOMIIO3UIIMH, JTUHEHHas
GbyHKIMA, KBaApaTHYHast (GYyHKIHS, pallioOHANbHAs (QYHKIUS, CTETIeHHAs (PYHKIUS, TPUTOHOMETpUYECKHE (YHKIINH,
oOpaTHble TpUTOHOMETpHUecKkre QYHKIUH, TOKa3aTelbHas U Jorapupmuueckas QyHKUNU; YMETh CTPOUTH TpaduKu
M3Y4YCHHBIX (YHKIMHA, BBITOJHATH NpeoOpa3oBaHus TpadukoB (yHKIHWI, HCIOIB30BAaTh TpauKy JUIS H3YUEHUS
IPOLIECCOB U 3aBUCUMOCTEMN, IIPU ONpPEEICHUH 3a/1a4 U3 APYTUX (PU3MUECKUX NPEIMETOB H 3a/1a4 M3 aHaJIN3a KHU3HU;
BbIpaXaTh (POPMyIJIBI B 3aBUCHMOCTH OT BEJIMYMH; HCIIOJIB30BaTh (DYHKIIMM CBOWCTB M TPA(UKOB IS pEIICHHS
MaTeMaTHIeCKUX 3a71a4, N300paKEHHI U 3a/1a4 C TapaMeTpaMu; pUCOBATh Ha KOOPAMHATHOH IUIOCKOCTH CITyTHUKOBBIE
M3MEPEHUS, [IBETA U UX CUCTEMBI

YMeHue pemaeTr TEKCTOBBIE 3aJaud Pa3HbIX THIOB (B TOM YWCJE MPOLEHTHI, JOJM U 4YacTH, JBUXKEHHE, paboTa,
CTOMMOCTb TOBApOB U YCIIYT, HAJIOTH, 3a/1a4y B 00JIACTH YIIPABIICHUS TUYHBIMU U CEMEWHBIMH (DMHAHCAMU ); COCTAaBUTh
BBIPAKCHMS, YPABHCHUSA, YCIOBHUS U MX CUCTEMBI IO YCIOBHUIO 3aJa4i, NPUHATH MOJIYYCHHOE PEIICHUE U OLEHUTH
IPaBJON0I00HOCTh PE3YJbTAaTOB; YMEHUE MOJEIUPOBATh peajibHble CHTYAallUd Ha SI3bIKE MAaTEMAaTUKU; COCTaBUTh
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IIpoBepsiemble TPeGOBaHHUS K NPEAMETHBIM pe3yJbTaTaM 0CBOEHHMS OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl
cpeHero oouero o0pazoBaHust

BBIPOKCHHS, YPAaBHEHHUS, YCIOBUS M WX CHCTEMBI JUIsl PEHICHUS 3a/layd, YYUTHIBATh TOCTPOCHHBIE MOJCIH C
WCIIOJb30BAHUEM allapaTHRIX ajareOp, MHTEPIPETHPOBATH MOJTYUYCHHBIM pe3yJIbTaT.

YMeHue omnepupoBaTh MOHATHAMU: CpelHee apupMeTHdeckoe, MeluaHa, HauOoblllee ¥ HauMEHbIee 3HAYCHUS,
pa3Max, JucHepcus, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOro Habopa; yYMEHUE U3BIEKaTh, WHTEPIPETUPOBATH
uHbOpMaIMIO, MPEICTaBICHHYI0 B TaONMIaX, Ha JuWarpaMMmax, rpaukax, OTpa)kalollyl0 CBOWCTBa IMPHUPOJHBIX
MPOIECCOB U MEPCIEKTHB; WH(OPMALIKS O BBICOTE C TOMOIIBIO TAOJIUIl U AUArPaMM; PaCCYUTHIBATH CTATUCTHUECKUE
JAHHbIE, B TOM YHUCIIe C MPUMEHEHHEM IpapUuecKuX METOIOB M 3JIEKTPOHHBIX CPEACTB; TpapHUUECKH NMPOBOAUTH
COBMECTHBIE HAOJIIOJICHHS C TIOMOUIBIO IMarpaMM PacCesiHHsSI U JIMHEHHOHN perpeccuu

YMeHue onepupoBaTh MOHATHSAMMU: CIIy4ailHBIN OIBIT U clIy4aiiHOe cOOBbITHE, MIIAHWPOBAHUE CIy4alHOTO COOBITHS;
yMEeHHE OOOCHOBAaHHO HCIIOJb30BaTh TpaUUecKHe METOAbI; MPUMEHATh (HOPMYIBI CIOXKEHHS W YMHOXKEHUS
BEPOSTHOCTEH, (popMyITy TIOTHOHN BeposTHOCTH, popmyiry bepHymu, komOuHaTOpHBIE (GaKTHl U (POPMYJIIBI; OLIEHUTH
BEPOSITHOCTh PA3JIMUYHBIX COOBITUH; yMEHHE ONEepUpOBATh TMOHATUSAMU: CllydailHas BEJIMYMHA, pacIpeieieHue
BEPOSITHOCTEH, MaTeMaTHYECKOE OXHJAHHWE, TUCIEpPCHs M CTaHAAPTHOE OTKIOHEHHE, ciaydaiHas Mepa, (QyHKIH
pacrpezneseHdss U IUIOTHOCTH PaBHOMEPHOIO, MEPHOIO M HOPMAaJbHOIO DPACIHPEIEICHUS; YMEHUE HCIIOIb30BATh
CBOMCTBa M3yUEHHBIX paclpeiesieHuil IJis pelIeHUs 3a/ay; 3HAKOMCTBO C MOHSTHUSAMM: 3aKOHBI OOJIBLIMX YHUCEIl,
METO/1bl BBIOOPOUHBIX UCCIIEIOBAaHUM; YMEHUE IPUBOJUTH MPUMEPHI IPOSBICHUS MpaBa KPYIHBIX JIt0JIEH B YCIOBUSIX
U OOIIIECTBEHHBIX ABJICHUSAX; YMEHHUE ONEPUPOBATh MOHATHAMM: COUYETaHHE, NEPECTAHOBKA, YHCIIO COYETAaHUH, YUCIIO
IIepecTaHoOBOK; OMHOM HpIOTOHA; yMeHHE NPUMEHITh KOMOMHATOPHBIE (GaKThl U PACCYXACHUS Ul PELICHUs 3a/1ad;
OLICHUThH BEPOSATHOCTH PA3JINYHBIX COOBITHI; COCTABUTH BEPOSATHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH MOTYUYEHHBIN
pe3ynbTar

YMeHue onepupoBaTh MOHATUAMU: TOYKA, TPAMOJIUHEUHOCTb, INIOCKOCTHOCTB, IIPOCTPAHCTBO, OTPE30K, JIyd, pa3Mep
yIiia, TUIOCKAWA YTroJ, ABYTPAHHBIM YTOJ, TPEXTPAHHBIM Yroj, CKPEIIMBAIOMIMECS MPSIMBIE, MAPAJIIEIBHOCTD H
(byHIaMEHTaTBbHOCTh HAMPABICHHOCTH W IUIOCKOCTEH, YroJl MEXIY MPSMBIMH U TUIOCKOCTHOCTSIMH, YTOJI MEXIY
IUIOCKOCTSIMU, PAcCCTOSIHUE OT TOYEK [0 IUIOCKOCTEH, PACCTOSTHUE MEXIY IUIOCKOCTSMHU, PAaCCTOSHUE MEXIY
IUTIOCKOCTSIMH; YMETh HUCIIOJIb30BAaTh NIPU PACCMOTPEHUH 33/1a4u U3yUYEHHbIE (PaKThl U BHIBOBI MNIAHUMETPUHU; YMETh
OIICHUBAThH pa3Mepbl 00bEKTOB OKPYKAIOLIET0 MUPA; CTPOUTH MAaTEMATUYECKHE MOJIENU C IIOMOIIBIO TEOMETPUUYECKUX
MOHSATUN ¥ MacIITabOB, PEIIATh CBSI3AHHBIC C HUMHU MTPAKTUUYECKHUE 3aJa9H.
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YMeHue omnepupoBaTh IMOHATUAMHU: KBaJpaTHble (UIYpbl, 00beMHbIe (UIYpbl, MHOTOIPaHHUK, IPABHIbHBIN
MHOTOT'pPaHHMK, CEYCHHE MHOTOIpaHHMKA, Ky0, Mapajuielenune1, npu3Ma, nupamuaa, Gurypa u oCHOBA, LMJIMHIP,
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IIpoBepsiemble TPeGOBaHHUS K NPEAMETHBIM pe3yJbTaTaM 0CBOEHHMS OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl
cpeHero oouero o0pazoBaHust

KOHYC, mmap, cdepa, KBaapaTHas cdepa, MIomaas MOBEPXHOCTH MUPAMUIBI, MPU3MBI, KOHYC, ITUKI, 00beM KyOa,
IPSIMOYTOJIBHOTO Napajljiesienune1a, MUPaMuibl, TPU3Mbl, HIUIUHAPUYECKUI, KOHYC, 11apa, pa3BEPTKA MOBEPXHOCTH,
CEYeHHEe KOHYyCa W IWIMHJpA, MapajijielibHas OCh WM OCHOBaHHE, CEUEHUE IIapa, IUNIOCKOCTbh, Kacaromascs cdepa,
WIMHIPUYECKUN, KOHYC; YMETh IIOCTPOUTH CEUEHUE MHOTOTPAHHHUKA, HAPUCOBATh MHOTOTPAHHUKH, (PUTYpHI ¥ TTaHEITb
YOpaBJICHUS, MX CEUCHHUsS, B TOM YHCIE C TMOMOIIBIO JJICKTPOHHBIX CPENICTB;, YMETh NPHUMEHSIThH CBONCTBA
reOMETPUUECKUX (PUTYDP, CAMOCTOSTEIHHO POPMYIUPOBATEH OMPECNICHUs U3ydaeMbIX (GUTYD, BHIABUTATh TUIIOTE3bI O
CBOMCTBaX W TMpH3HAKaX TeoMeTpudeckux Quryp, 0oOOCHOBBIBATH WM JIOKa3bIBaTh HUX; YMEHHE NPOBOAUTH
KJIACCHYECKYI0 (QHUrypy C HCHOIB30BAHUEM PA3JIMYHBIX HCTOYHWKOB JHEPIHH, BBINIOIHATHE HEOOXOIUMBIC
JIOTIOJTHUTEIHHBIC KOHCTPYKIIMH
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YMeHue onepupoBaTh NOHATHAMMU: JBI)KEHUE B IPOCTPAHCTBE, NapajlesIbHbIA NEPEeHOC, CUMMETPHUS Ha MJIOCKOCTH U
B IIPOCTPAHCTBE, MOBOPOT, peodpazoBaHue MOJ00Hs, TOJ00HBIE (GUTYpBI; YMEHHE pAacIiO3HABATH PaBHBIE U TOXOXKHUE
¢burypbl, B TOM YHCIIe B TPUPOJE, UCKYCCTBE, apXUTEKType; HUCIOJIh30BATH I€OMETPUYECKHE COOTHOIICHHS TPH
OIIpEIETICHNH 3a1a4M; HaXOJIUTh TEOMETPUUIECKIE N3MEPEHHs (JUIMHY, yroj, IJIONa b, 00beM) IPH PEUICHUH 33134
U3 IpyTUX NPEMETOB HCCIICAOBAHUS M U3 HAOIIOACHUS KU3HN; YMETh OLIEHHBATh T€OMETPUIECKUE pasMepsl (ITHHY,
yToJl, TIOIa/lb, 00bEM, TUIOIIAAb TOBEPXHOCTH), HCIIONB3YS U3yYeHHbIE (POPMYJIBI U METO/IBI, B TOM YHCJIE: TUIOMIA/Ib
MOBEPXHOCTH, MHUPAMHIBI, MPU3MBL, KOHYCBHI, NWIMHAPA, TIUIOMAAs cdepsl; 00bEM Kyba, MPSMOYTOJIBEHOTO
napajuiesienunes1a, MUpaMuIbl, IPU3MBI, IIWIMHIPA, KOHYcAa, IIapa; yMEHNEe HAXOAUTh OTHOIIEHHE K 00beMaMm JIt000i
burypsl
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YMmenue OIICPHUPOBATH IMOHATHUAMU: IMPAMOYTOJIbHAsA CUCTEMA KOOPAHWHAT, BCKTOP, KOOPAUHATBI TOUCK, KOOPANHATBL
BCKTOPOB, IPOMCIKYTOYHBIC BEKTOpA, IPOU3BCACHHUE BEKTOPA HA YHCIIO, Pa3JI0KECHUC BCKTOPAa HAa OCHOBE, CKAJIAPHOC
IMPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUEC, YI'OJl MCKIAY BCKTOpaMU; YMeTh HCIOIB30BaTh BeKTopHLIﬁ u
KOOpIIPIHB.THBIﬁ METOJ AJIA PCIICHUA TCOMCTPHUUCCKUX 3a4a4 U 3a4a4 JPYT'uX 00BEKTOB.
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YMmenune MNpEaACTAaBJICHHOIO METOJa pCUICHUA 3a/1a4; IIOHUMaHNEC HHHOBAIIM B MaTEMaTHKE B HN3Yy4YCHUU TeHI[eHIII/Iﬁ u
IMPOMBIIIJICHHBIX ITPOHCCCOB U TGHHGHHI/Iﬁ; YMEHUE pacCliO3HAaBaTb YPOBHU COJIHEYHOH MaTeMaTHUKH B HCKYCCTBC,
YMCHHEC IIPUBOJWUTHb IPHUMCPBI MAaTEMAaTUYCCKUX OTKDHTI/II\/’I pOCCHfICKOfI )41 MHDOBOﬁ MaTeMaTHYECKOM HayKH1




HEPEYEHbB 3JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uuiciia 1 BBIYUCIICHUS
1.1 EctectBeHHble U Liesble yncia. [Ipu3Haku JeIMMOCTH LETIbIX YHCe
1.2 PanmonanpHbie ynciia. OOBIKHOBEHHBIC U ICCATUYHBIC APOOU, MPOICHTHI, 0ECKOHEYHbIE MEPUOINIECKUE TPOOH
1.3 ApudmeTndeckuii KOpeHb HATypaabHOM cTeneHu. JledcTBHs ¢ apudMeTHIeCKUMU BparaMu HaTypajabHOM CTEIICHH
1.4 CteneHb ¢ 11eJ1bIM pu3HakoM. CTeneHb ¢ pallMOHAJIbHBIMU ITpu3HakamMu. CBOMCTBA CTENEHU
1.5 CHHYC, KOCHUHYC M TAHT€HC YHCJIOBOT'0 apryMEeHTa. APKCHUHYC, apKKOCHHYC, apKTAHI'€HC YHCJIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U SHEPreTUYECKUE JIOTapubMBI
JelictBuTenbHble uYncia. ApUPMETHYECKHE OINEpald C PEaTbHBIMU 4YuciamMu. [IpuOmmk€HHBIC BBIYHCICHUS, MpaBHIIa
17 OKpYIJICHUS], IPUKU/IKA U OLIEHKA Pe3yJIbTaTa BHIYUCIICHUS
1.8 ITpeoOpazoBaHKe BhIpaKCHUI
1.9 KomiuiekcHble uncna
2 YpaBHEHUS U IIBETOYKHU
2.1 L{enble 1 IpoOHO-palliOHAIbHBIE YPABHEHUS
2.2 HppannoHaibHbIE YPABHEHUS
2.3 TpUroHoMeTprueCKUue YpPaBHEHHSI
2.4 IToka3zaTenbHble U JOrapupMUUECKHE YPAaBHEHMSI
2.5 I{enbie 1 TIpOOHO-PAIMOHATLHBIC IIBETHI
2.6 WppanmonanbHbIe 1IBETHI
2.7 ITokazarenapHbIE U JTOTapHUPMUUECKHE CHMBOJIBI
2.8 TpuroHomeTpudecKkue 3HaAKH
2.9 CucTteMbl, OnpeieICHUE U TOATBEPKICHUE
2.10 YpaBHEHHUsI, HACTPOMKH M CUCTEMBI C ITApaMETPAMU
2.11 Martpuna CUCTEMBI IMHEWHBIX MoJeneil. OnpeaeanuTesb MAaTPULIbI
3 OyHKIMH U TpaduKu
31 OyHKIUA, crnocoosl 3amanus ¢yHkuun. ['paduk ¢yHkuuu. Bzanmao oOpatnbie QyHKIuU. YETHBIE W HEYETHBIC (PYHKIIUU.
' ITepuoanueckue GyHKIHH
39 Ob6nacTh ompezeneHuss U MHOXeCTBO pe3ynbraTtoB ¢GyHkiui. Hymu ¢ynkuus. [IpomexyTku 3HakonoctossHCTBA. DyHKIUA
' TPOMEKYTKH MOHOTOHHOCTH. (DYHKIIMM MaKCHMYMOB W MUHUMYMOB. HaumOonbiiee W HauMeHbIlee 3HaueHUE (YHKIIMH Ha




Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

IIPOMEXKYTKE
3.3 CrenenHas GyHKIMS C HATYpaIbHBIM U 11eJIbIM 00pa3oM. Ee cBoticTBa u rpaduk. CBolicTBa M rpaduK TOCTHTAIOT /1 -OU CTETICHU
34 Tpuronomerpuyeckue GyHKIMHI, UX CBOWCTBA U IpauKH.
3.5 ITokazarenpHas u Jorapudmuueckas GyHKINU, MX CBOMCTBA U IpadUKH.
3.6 Touku pa3pbiBa. AcUMITOTHI rpadukoB GyHkimid. CBOHCTBA (DYHKITHI, HEMPEPHIBHBIX HA OTPE3KE
3.7 ITo mocnenoBaTebHOCTSIM, METOJIaM 3aJJaHHs HETIPEPhIBHOCTEH
3.8 ApudmeTndeckasi 1 reoMeTprueckas nporpeccuu. Dopmyria CI0KHBIX TPOIICHTOB
4 Hayana MmaTemMaTuyeckoro aHaausa
4.1 ITpousBoaHas dyskiwms. [Ipou3BoaHbIe d71eMeHTapHbIC (HYHKIIUU
49 [IpumeHneHne Npou3BOJHON K UCCIIEJOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD U 3KCTpeMyMbl. HaxosxieHue 00JbIIero 1 MEHbIIETo
' 3HAYCHUs (PYHKIIMH HA OTPE3KE
4.3 IlepBoob6paznas. MuTerpain
5 MHOKeCTBa U JIOTHKA
5.1 Jlanee, onepanyu Haj notokamu. /luarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaATUCTUKA
6.2 BepositHOCTh
6.3 Komb6unaroprka
7 ['eomeTrpus
7.1 Durypsl Ha MIOCKOCTH
7.2 IIpsiMble 1 pOBHBIE B TPOCTPAHCTBE
7.3 MHOTrorpaHHUKH
7.4 Tena 1 NOBEPXHOCTh KOMIIBIOTEPA
7.5 KoopauHatel 1 cornanieHust




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

VYyeOnuk: AnreOpa u Hau. mMaT. aHayimza. 10-11kn. Amumos LA, u np 2022

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

1. YueOnuk: AnreOpa u Had. MaT. aHanm3a. 10-11x1. Amumos [1LA. u
ap_201AnreOpa u Havama MaTeMaTHYECKOTO aHaau3a. MeTonuueckue
pekomenaanuu. 10 kinacc: mocobue aig yuutesnen odieoopazoBar.
opranuzanuii / M. K. IToranos, A. B. llleskun. — M.: IIpocBenieHue,
2013. — 191 c.: un. — (MI'Y — mikore).

2. Anrebpa u Hayama MaTEeMaTHUECKOTO aHaln3a. JumakTnueckue
matepuaibl kK yaeOnuky II.A. Anumosa u apyrux 11 kmacc: yueoO.
nocobue st 0611eo0pa3zoBaT. opraHu3anuii: 6a3oBbli U yriy0Oi. ypoOBHU
/ M. 1. llabynun, M.B. TkauéBa, H.E. ®€noposa. - 8-e nza.-M.:

[Ipocsemenne, 2017. — 207 c.: uin.

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
1. Poccuiickas anextpoHHas mikona https://resh.edu.ru/

2. MateMaTU4eCKHe OJIMMIINAAbI 1 OJIMMIIMAAHBIC 3a1a4H, — [BJICKTpOHHLIﬁ



pecypc], — pexxum goctymna: http://www.zaba.ru.

3. MeTroauka npenojaBaHus MaTEMAaTHKHU — [3JIEKTPOHHBIN pecypc], —
pexum gocrtyna: http://methmath.chat.ru.

4. Peectp nmpumMepHBIX 0011e00pa30BaTEIBHBIX MPOTPAMM [JIEKTPOHHBIH
pecypc], — pexxum nocryna: http:// www.fgosreestr.ru.

5. IlyreBonurens «B Mupe HayKu» AJis1 IIKOJBHUKOB [3JIEKTPOHHBIN
pecypc], — pexxum aocrtyna: http://www.uic.ssu.samara.ru

6. DIIEKTpOHHAs! XPECTOMATHSI IO METOIMKE MPEIOIaBaHusl MATEMATUKH

[eKTpOHHBIN pecypc], — pexkuM gocryna: http://fmi.asf.ru.



