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ITosiHbIe peKBU3UTHI HCTOYHHUKA:

pabouasi mporpamma yd4eOHOro mnpeamera «Anredpa M Hayalla MaTeMaTHYeCKOro aHalu3a.
VYrayOneHHbI ypoBeHb», peanusytomias DenepanbHbIl TOCYJapCTBEHHBIN 00pa30BaTeNbHBIN
CTaHAapT OCHOBHOTO 00I1ero oopasoanus. 10-11 kmacc. ABTop: yunurtenb MareMatuku CyriakoBa
JLA.- n. Arupui, 2024,

AHHOTAIUA MporpamMmai:

Pabouas mporpamma mo ydeOHOMYy mpeamery «Marematuka» 0a30BOrO — ypPOBHS IS
oOyuatomuxcst 10—11 kmaccoB pa3pabotana Ha ocHoBe DenepanbHOr0 TOCYIAPCTBEHHOTO
00pa3oBaTENBHOTO CTAaHAApTa CPEeTHEro O0Imero o0pa3oBaHus, ¢ YIETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, MPEABABISEMBIX K MaTeMaTUYeCKOMY OOpa30BaHUIO, U TPAIUIMNA POCCUICKOTO
oOpazoBanus. Peanmmsanmsi mporpamMmbl 00€CIEYMBAET OBJIAZCHUE KIFOYEBBIMH KOMIIETECHIUSMH,
COCTaBJISIONIMMH OCHOBY [UJISI CaMOpa3BUTHSA U HEMPEPHIBHOTO OO0pa30BaHUS, IEJIOCTHOCTh
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TI03HABATEIILHOTO PA3BUTHS JIMYHOCTH O0YUJAIOIINXCSI.

OcHoBHbBIE TMHUU cojJepkaHus Kypca marematuku B 10—11 kmaccax 0a30BOTO ypoOBHS:
«Ymcna u BEIYUCICHUSY,

«Anrebpa» («Anrebpandeckue BBIpaXKEHUs», «YpaBHEHHs W HepaBeHCTBa»), «Hauama
MaTeMaTHYECKOTO aHAIN3ay,

«"eomerpusi» («I'eomerpuueckre (GUTYpbl U UX CBOWCTBa», «/3MepeHUE TeoMETPUUYECKUX
BEIMYNHY), «BeposSTHOCTh W CTaTUCTHKA». JlaHHBIE JTMHUM Pa3BUBAIOTCS MapaUIeNIbHO, KaXKaas B
COOTBETCTBUHM C COOCTBEHHOW JIOTMKOHM, OJIHAKO HE HE3aBHCHUMO OJIHAa OT JPYroi, a B TECHOM
KOHTaKTe ¥ B3amMoaeucTBUU. Kpome 53TOoro, mx OOBEAMHSET JIOTHYECKas COCTABIISIONIA,
TPaAULIMOHHO TIPUCYIas MaTeMaTHKE U TMPOHU3BIBAIONIAS BCE MaTEeMaTHYeCKHE KYpChl H
cogepkarenbHbie  nuHUH.  CopmymupoBanHoe B DemepalbHOM  TOCYIapCTBEHHOM
o0pa3oBaTeNbHOM CTaHAapTe cpenHero oliero oopazoBaHMs TpeOOBaHME «yMEHHE ONEpUPOBATh
MOHATHUSIMH: OTpEeNIeHNe, aKCHOMa, TEOpeMa, CJIEICTBHE, CBOWCTBO, NMPHU3HAK, JOKa3aTeNbCTBO,
paBHOCUJIIbHBIE  (OPMYIUPOBKH; yMeHUE (OPMYyJIHpOBaTh OOpaTHOE U MPOTHUBOMOJIOKHOE
yTBEPXKJICHHUE, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, MCIOIB30BaTh METOJ] MaTeMaTUYeCKOU
WHIYKITUH; TIPOBOJMTH JOKa3aTeNbHbBIC PAaCCYKISHHsI IPU PEIICHUH 3a7a4, OIEHUBATh JIOTHYECKYIO
MPABIJIBHOCTh PACCYXJICHUI» OTHOCUTCS KO BCeM Kypcam, a (OpMUPOBAHUE JIOTHUECKUX YMEHUN
pacrpeensercs 1Mo BCeM rojaM o0ydeHHs Ha YPOBHE CpeIHEero 00IIero oopa3oBaHusl.

B yuebHOM muiaHe Ha n3yueHue marematuku B 10—11 kinaccax 6a30BoM ypoBHE OTBOJUTCS 2
y4eOHBIX yaca B HEJIeI0 B TEYCHHE KaXKA0T0 Toa 00ydeHusl.



MNOSACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa M Hadajga MaTEeMaTHYECKOTO aHAIM3a»
0a30oBoro ypoBHs mis oOywaromuxcss 10 —11 kimaccoB paspaborana Ha ocHOBe DeaepaibHOTO
roCyJIapCTBEHHOI0 00pa30BaTEIbHOIO CTaHJApTa CpeaHero olmiero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHUH, MPEIBABIAEMBIX K MaTeMaTH4YEeCKOMY OOpa30BaHUIO, H
Tpaguluii poccuiickoro oOpa3oBanusi. Peanmuzanmst mnporpamMmbl  00€CHIEUMBACT  OBIIAJCHHE
KJIFOUEBBIMH KOMIIETEHLUSMHU, COCTABIISIOIIMMU OCHOBY JJIi CaMOpPa3BUTHS U HEMPEPHIBHOTO
o0Opa3oBaHMsl, LEJIOCTHOCTh OOILIEKYJIbTYPHOTO, JUYHOCTHOTO U I[O3HABATEJIBHOIO DPAa3BUTHS
JUYHOCTH 00YYarOIIUXCSl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havajia MaTeMaTHYECKOTO aHajW3a» SBISICTCS OJHUM M3 HaubOoliee
3HAYUMBIX B IPOTpPaMME CTApIICH IIKOJIbI, MOCKOJBbKY, C OIHOW CTOPOHBI, OH OOECIeYHMBaCT
MHCTPYMEHTAJIbHYIO 0a3y /sl U3YUYEHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroil CTOPOHBI,
dbopmHpyeT JIOTHYecKOoe M a0CTPaKTHOE MBINUICHHE Y4YallluXCs Ha YPOBHE, HEOOXOIUMOM JIJIst
OCBOCHHSI KYpPCOB MH(pOPMATHUKH, OOIICCTBO3HAHHUS, UCTOPUHU, CIIOBECHOCTH. B pamkax JaHHOTO
Kypca ydyalimecs OBJIAJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAyKW, KOTOpas
(bopMyIMpyeT CBOM JOCTIIKEHUS B MATeMaTHIeCKOi popme.

Kypc anreOpsl W Havaja MareMaTHYECKOTO aHAJIM3a 3aKJaJlbIBAET OCHOBY JUIS YCIICUITHOTO
OBJIQJICHUS 3aKOHAMH (DU3MKH, XUMHH, OMOJIOTUHU, TIOHUMAHUSI OCHOBHBIX TCHJICHIIUH SKOHOMHKH U
0OIIECTBEHHOM KU3HU, MI03BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX U(MPOBBIX U KOMITbIOTEPHBIX
TEXHOJIOTHAX, YBEPCHHO HCIIOJb30BaTh HUX B HOBCGHHGBHOI\/’I )kn3Hu. B Toxke BpEMs OBJIAACHUC
aOCTpakTHBIMU U JIOTUYECKH CTPOTUMH MATEMATHUYECKUMU KOHCTPYKLHSMU pa3BUBAECT YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTUHHOCTh YTBEP)KICHHS, UCIIOJIB30BaTh 0000IIEeHNE
U KOHKpETH3aIMio, abCTparupoBaHHEe W aHAIOTHIO, (QOPMHUPYET KPEaTHBHOE M KPUTHYECKOE
MBINIICHHE. B X0je W3yueHus aiareOpbl M Havajdl MaTEeMAaTHYECKOTO aHaiM3a B CTapIIeH IIKoJe
yJanirecs: MoJy4aloT HOBBIA OMBIT PelIeHHs] MPUKIATHBIX 33[a4, CAMOCTOATEIHHOTO MOCTPOSHUS
MaTEeMaTHYECKUX MOJENeld peaJbHBIX CHTYyallMid W WHTEpPIpeTalud TOTyYeHHBIX pelIeHUH,
3HAKOMSTCS C IPUMEpPaMHU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B IIPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJAIOIUMUCA MATEMATHYCCKUMU OTKPBITUAMHA U UX aBTOpaAMHU.

Kypc oGmagaeT 3HaYUTENbHBIM BOCIIUTATEIHHBIM MMOTEHIIMATIOM, KOTOPBIM peaan3yercs Kak
yepe3 y4eOHBI Marepuall, CrocOOCTBYIONUI (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U
yepe3 crnenupuKky y4eOHOM ACSATENBHOCTH, TPEOYIOIMIEH CaMOCTOSTEIHPHOCTH, AaKKypaTHOCTH,
HpOHOJ’DKHT@J'IBHOﬁ KOHICHTpAIMKM BHUMAaHUA U OTBETCTBECHHOCTH 3a HOJ'Iy‘IeHHBII\/'I pE3yIbTAaT.

B ocHoBe Meromuku oOy4deHHs anreOpe M HayalaM MaTEeMaTHYeCKOTO aHaiu3a JIeKHUT
NS TebHOCTHBIN MPUHITUT O0y4YSHUSI.

CrpykTypa Kypca «Anrebpa W Hadajla MaTeMAaTHYECKOTO aHAIM3a» BKIIFOYACT CIICAYIOIIHNE
coJiep)KaTellbHO-MeToAnueckue JuHuu: «Yucna u  BbluuciaeHus», «DOyHKIMM U Tpadukuy,
«YpaBHEHHS U HEpaBeHCTBay, «Hauana MmaTemMaTHueckoro aHanmns3ay, «MHOKECTBa U JOTHKa». Bce
OCHOBHBIE CO/IEPKATEIHbHO-METOIUYECKUE JIMHUN U3YYAIOTCS Ha MIPOTSHKEHUU JIBYX JIET O0y4YeHHS B
cTapInei IKoJie, eCTECTBEHHO JOMOIHIS APYT APYTra U MOCTEIIEHHO HACHIIIAsCh HOBBIMH TEMaMH H
pasnenamu. JIaHHBIN Kypc SBISIETCS MHTETPATHBHBIM, TOCKOJIBKY OOBEIMHSET B ceOe CoMepKaHue
HECKOJBKUX MATEMATHYCCKUX OUCHUIIJIMH: aJII e6pa, TPUTOHOMCTpPHA, MaTeMaTUYECKUU aHaJIu3,
Teopuss MHOXecTB u jp. [lo Mepe Toro kak ydamiuecs OBJaJeBalOT BCE Ooliee MIMPOKUM



MaTeMaTHYECKUM arlapaToM, Y HUX MOCIIEA0BaTEIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYECKYIO0 MOJIENb PEAIbHOM CUTyalluu, IPUMEHATh 3HAHMSI, IOJyUYEHHBIE B Kypce
«Anrebpa M  Hayajga MaTEeMAaTHYECKOTO  aHalM3a», JUIsl  pEIIeHHs  CaMOCTOSTEIbHO
c(OopMyIHpPOBaHHONW MaTeMaTHYECKON 3ajjauyl, a 3aTeM HHTEPIIPETUPOBATH [1OJIyUYCHHBIH pe3yibTar.

ConepxaTtenbHo-MeToAnYecKas JTuHUs «Hucna U BBIYUCICHHS» 3aBepliaeT (popMupoBaHUe
HAaBbIKOB MCIIOJIb30BaHMsI JEHCTBUTENBHBIX YHCEI, KOTOPOE OBLJIO HA4aTO B OCHOBHOM MIKoje. B
cTapiieil Ikosie ocoboe BHUMaHME yjensercs (OPMHUPOBAHHUIO IPOYHBIX BBIYMCIUTEIbHBIX
HaBBIKOB, BKJIFOYAIOLINX B ce0s1 UCMOJIb30BAHUE PA3IMUHBIX (OPM 3alnCcH IEHCTBUTEIBHOIO YUCIIA,
YMEHHME PALMOHAIBHO BBINOJHATH IEUCTBUSA C HUMH, JENATh NPUKUIKY, OLIEHUBATH PE3YNbTAT.
OOyuvaromuecss TOMY4YalOT HABBIKM NPUOMIKEHHBIX BBIYMCICHUHN, BBITIOTHEHUS ICHCTBUH C
YHUCIaM{, 3allMCAHHBIMM B CTaHAApPTHOH (opMe, HCIOIb30BAHUS MATEMaTHUYECKUX KOHCTAHT,
OLICHUBAHHUS YHMCIIOBBIX BBIPA)KCHUN.

JIuHus «YpaBHEHUs M HEPAaBEHCTBA» peAlU3yeTcs Ha MPOTSHKEHUU BCero oOyuyeHHs B
CTapliel IIKOJIe, IIOCKOJIbKY B KaXKIOM paslene IporpamMmbl IPELYyCMOTPEHO pEIICHHE
COOTBETCTBYIOLIUX 3ajay. OOyyarouiyecs: OBJIaJ€BaAOT Pa3IMYHbIMU METOJAaMU PELICHUS LIEJbIX,
palMOHANbHBIX, UPPALMOHAIBHBIX, MOKa3aTeIbHbIX, JIOTapU(PMUUECKUX M TPUTOHOMETPHUYECKUX
YPAaBHEHUI, HEPABEHCTB U HUX CUCTEeM. [loslydeHHBIE yMEHUS HCIOJB3YIOTCS IPU HMCCIEAOBAaHUU
(GYHKIMH € TOMOIIBIO TPOM3BOIHOW, PEIICHWM TNPHUKIAJHBIX 33/7a4 M 3a7]ad Ha HaxXOXKICHHE
HanOONBIIMX ¥ HAaUMEHBIINX 3HAUeHUH (QyHKUuU. /laHHas cojep)karenbHas JHHUS BKIIOYAET B
ce0s Tarkke (GOPMHUPOBAHNE YMEHHMH BBINOJIHATH pacué€Tsl M0 GopMysaM, Npeodpa3oBaHusl LENbIX,
palMOHAIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPDAKECHUM, a TaKKE BBIPAXKCHUU,
coJiepKalluX cTeneHu u Jjorapudmsl. brnarogaps wusydeHuro anreOpanyeckoro Marepuaina
MIPOUCXOJUT JalIbHEHIIee Pa3BUTHE AITOPUTMUYECKOTO0 M aOCTPAKTHOIO MBIIIICHUS Ydalluxcs,
(bopMHpYIOTCS HAaBBIKM JIEAYKTHUBHBIX pacCyXKIeHHUH, pabOThl € CHMBOJIBHBIMH (OpMamy,
NPEJCTaBICHU 3aKOHOMEPHOCTEH M 3aBHCHMOCTEl B BUJE PaBEHCTB M HEPaBEHCTB. Anredpa
npennaraeT 3¢p(eKTUBHbIE UHCTPYMEHTHI JJISl PEIICHUs MPAaKTHUECKUX U €CTECTBEHHO-HAaYYHBIX
3a/1a4, HarJIsIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK SI3bIKA HAYKH.

ConepxatenbHo-MeTondeckas JUHUA «DyHKIMH W TpaQUKH» TECHO IeperseTaeTcs ¢
IPYTUMHU JUHUSAMH Kypca, IOCKOJIBbKY B KAKOM-TO CMBICIIE 33J1a€T MOCIEN0BATENBHOCTh U3YUEHUS
MaTepuaia. V3yuyeHue CTEneHHOM, MOKa3aTeNbHOM, JIOrapu(pMUUYECKOW U TPUTOHOMETPUUYECKUX
(GyHKIMH, WX CBOMCTB M IpadHKOB, MCIOJIb30BaHWE (YHKIMM [UIsl pelieHus 3aaad U3 JpYyrux
y4eOHBIX MPEIMETOB U PeaTbHOI )KM3HU TECHO CBA3aHO KaK C MaTEMAaTUYECKUM aHAIU30M, TaK H C
peleHreM ypaBHEHHH M HepaBeHCTB. [Ipu 3ToM Oonblioe BHUMaHHUE yienseTcs GOpMHPOBAHHIO
YMEHHs BBIpaKaThb (opMysjamMH 3aBUCHMOCTH MEXAY pa3IU4YHbIMU BEJIMYMHAMM, HCCIEAO0BATH
MOJIy4eHHbIe (PYHKIIMU, CTPOUTH UX rpaduku. Marepuai 3Toi copepKaTeabHOM JIMHUY HalleJIeH Ha
pa3BUTHE YMEHMM M HABBIKOB, INO3BOJIIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEKIY BEIWYMHAMHU B
pa3nuyHOi (opMme: aHAIUTUYECKOH, rpaduyeckoil um crnoBecHoil. Ero m3yuenue cmocoOCTByeT
Pa3BUTHIO AITOPUTMUYECKOTO MBIIUIEHHS, CIHOCOOHOCTH K OOOOIIEHHI0O W KOHKPETHU3allHH,
HCIIOJIb30BAaHNIO aHAJIOTHIA.

CopepxarenpHas ymHuA «Hauama MaTremMaTM4ecKOro aHalnM3a» IO3BOJISET CYIIECTBEHHO
pacupuTh KPyr Kak MaTeMaTHMYeCKHX, TaK M NMPHUKIATHBIX 337134, JOCTYIMHBIX O0YYaloLUUMCH, Y
KOTOPBIX HOSBISAETCS BO3MOXKHOCTh MCCIENOBAaTh U CTPOUTh I'pa@uku (QyHKIMH, ONpenessaTs UX
HauOOJIbIIME U HAaUMEHBIINE 3HAU€HMsI, BBIYUCIATH MJIomAgd (GUryp U oOBEMBI Tell, HAXOAUTh
CKOPOCTHM M YCKOpPEHMs IporeccoB. JlaHHas coaepKaTenbHas JIMHUAA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MAaTEMaTUYECKUX MOJEIEH pEAIbHbIX CHUTYyallUld, HaXOKICHUs



HaWJIy4dllero peleHus B IPUKIAIHBIX, B TOM YHUCJIE COLMAJIbHO-DKOHOMHYECKHX, 3aJadax.
3HaKOMCTBO C OCHOBAMH MAaTeMaTHYECKOTO aHajh3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(opMabHO-IOTMYECKOTO U KPEaTHMBHOTO MBIIUICHUS, (OPMUPOBAHMIO YMEHHMH pacro3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MAaTeMaTHKM B Hayke, T€XHUKe M HcKyccTBe. OOydarolyecs Y3HAKOT O
BBIJJAIOIIMXCS PE3YJIbTATAX, IIOJYYCHHBIX B XOJI€ Pa3BUTHs MAaTEMaTUKH KaK HayKH, U UX aBTOpax.

CopepxarenpbHo-MeTOANYECKAsT JTUHUS «MHOXKECTBa U JIOTMUKa» B OCHOBHOM IIOCBSIIEHA
JIEMEHTaM TEOPUU MHOXKECTB. T€OpEeTHKO-MHOKECTBEHHBIE IPEJACTABICHUS IPOHU3BIBAIOT BECh
KypC LIKOJbHOW MaTEeMAaTUKU U MpeasaraT Haulosee yHUBEpCalbHbIM A3bIK, 00BbEINHAIOIINN BCe
pa3fesbl MaTEMAaTHKU U €€ MIPWIOKEHNUH, OHU CBSA3BIBAIOT PAa3HBIE MATEMATHUYECKUE JUCLUILINHEI B
equHoe 1nenoe. [losromMy BaXHO JaTb BO3MOMKHOCTb IIKOJBHUKY IIOHMMaTrb TEOPETHKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOM MATEMATHKU M MCIIOJIb30BAaTh €ro Ul BBIPAXKEHUS CBOUX
MBICIIEH.

B kypce «Anrebpa M Hayajla MaTeMaTUYECKOI'O aHAIN3a» MPUCYTCTBYIOT TaKKe OCHOBBI
MaTEMaTHYECKOr0 MOJIEIUPOBAHUS, KOTOpbIE NpHU3BaHbl CHOPMHUPOBATH HAaBBIKM IMOCTPOEHUS
MOJIeNIel peaTbHBIX CUTYaIMid, WCCIECAOBAHUSA ITUX MOZEIECH C MOMOMIBIO ammapara anreOpbl U
MaTEMaTHUYECKOI0 aHAJIM3a U MHTEPIIPETAaly NI0JYyYEHHBIX pe3yIbTaToB. Takue 3aJaHus BIJIETEHbI
B K&KIBIA U3 Pa3/ieoB MIPOrPaMMBbI, TIOCKOJIBKY BECh MAaTepUall Kypca HIMPOKO MCIIOJIb3YeTCs s
peuieHus NpUKIaIHbIX 3a1ad. [Ipy peleHny peanbHbIX NPAKTUYECKUX 3a1a4 yJalluecs: pa3BUBaIOT
HAOJIOAATENbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOT'HI0, 00001aTh U KOHKPETU3UPOBATh NpodiiemMy. JlesaTenbHoCTh 10 (YOPMUPOBAHHUIO HABBIKOB
peleHus MPUKJIAIHBIX 3a7jad OpPraHU3yeTcsl B MPOLIeCCe M3Y4eHHUs BCeX TeM Kypca «Aunrebpa u
HayaJla MaTeMaTH4eCKOro aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM miaHe Ha M3y4eHHE Kypca aiareOphl U Hadal MaTeMaTHYeCKOTO aHaiu3a Ha 0a30BOM
ypoBHE OTBOJuUTCs 2 "aca B Heaeno B 10 kimacce u 3 yaca B Henento B 11 kiacce, Bcero 3a jBa
roga o0yuyenus — 170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia v BbIYUCTCHUSA

Pannonanehpie uncna. OOBIKHOBEHHbBIE U JIECATUYHBIE JIPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoanudeckue  apodu.  ApudmeTnueckue — oOmepalud ¢ PAlUOHAIBHBIMH  YHUCIIAMU,
npeoOpa3oBaHUs YHUCIOBBIX BbIpaxkeHWi. [IpumeHeHuwe napoOell W TPOIEHTOB ISl PEIICHUS
MPUKJIAHBIX 33/1a4 U3 Pa3JIUYHbIX OTPACIIEH 3HAHNUN U PEAIbHOW KU3HH.

JleficTBuTenbHbIE YHcla. PanmoHanbHBIE W HWppalMOHATIBHBIE Yncia. ApudmeTudecKue
oreparn ¢ JeHCTBUTENbHBIMU unciaaMu. [IpuOmmkEHHbIE BBIYMCIICHUS, TPaBHIA OKPYTIEHUS,
MPUKHJIKA U OLIEHKA pe3yJbTaTa BEIYMCICHUM.

Crenenp ¢ menbiM mokazareiem. CranpapTHas (opma 3amucu JIEWCTBUTEIBHOTO YHCIIA.
Hcnonb3oBanue nmoaxoasmie GopMbl 3aUCH AEHCTBUTENBHBIX YUCEIN JIJIS PEIICHUS TPAKTHUECKUX
3a/1a4 ¥ IPe/ICTaBIICHUS IaHHbIX.



Apudmerndeckuil KOpeHb HaTypaJlbHOW cTeneHu. [leiicTBus ¢ apupmMeTudecKUMU KOPHSIMHU
HATypaJIbHOU CTEIICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
YHCIJIOBOTO apryMeEHTa.

YpaBHeHusI U HEPaBEeHCTBA

ToxnaecTBa U TOXKAECTBEHHbIE IPEOOPA30BAHUS.

IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIpaXkeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
hopMyIIBI.

VYpaBHeHME, KOPEHb ypaBHeHUA. HepaBeHCTBO, penieHre HepaBeHCcTBa. MeTol MHTEpBaoB.

Pemienue nenpix u IpoOHO-pAIIIOHAIBHBIX YPaBHEHUH U HEPABEHCTB.

Pemrenne nppanoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHU.

IIpumeHeHre ypaBHEHUN M HEPABEHCTB K PEIICHMIO MAaTeMaTHYECKMX 3aJad U 3ajad u3
pa3aMyYHbIX 00JacTel HAyKU U peaslbHOM JKU3HU.

DOyHKIUH U rpaGuKu

Oyukuwms, crnocoos! 3aganus ¢pyukiun. ['paduk Gynkuuu. Bzanmuo o6patubie pyHKINU.

OO6nacte omnpeneneHUs M MHOXECTBO 3HaueHMM ¢ynkumu. Hymu gynkuumum. IlpomexyTtku
3HAKOIOCTOSIHCTBA. YETHBIC 1 HEUETHBIE (PYHKITUH.

CrenenHass (QyHKIUS C HaTypaJbHBIM M IIeNbIM ToKaszateneM. EE cmoiictBa u rpaduk.
CaoiicTBa 1 rpaguK KOpHS N-OW CTETNECHH.

Tpuronomerpuueckass  OKpPYKHOCTb,  ONpEIEICHUE  TPUTOHOMETPUYECKUX  (DYyHKIMIt
YHCJIOBOTO apryMeHTa.

Havyana maTeMaTH4eckoro anajamnsa

[locnenoBarenbHOCTH,  CIOCOOBI  3aJaHusl  mocjenoBaTelnbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIBHOCTH.

Apudpmernueckas M reoMeTpuueckas  Iporpeccuu.  beckoHeuHo — yObIBaroIas
reomerpuueckas mnporpeccus. Cymma OeCKOHEYHO YOBIBAaIOIIEH I'€OMETPUUYECKON MpPOTPECCHH.
@dopmysna CIOXKHBIX HPOLEHTOB. McIosib30BaHME NPOrpeccH s PELICHHUS pealbHbIX 3a1ad
IIPUKJIAHOTO XapaKTepa.

MHoxkecTBa M JTOTHKA

MHoxecTBO, omnepauuu Haja MHOXecTBaMu. Jluarpammsl Olinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'0 ammnapara sl OIMCaHUs pEealbHBIX IIPOLIECCOB U SIBICHUH, IIPU
pelIeHnH 3aa4 U3 IpYruX y4eOHbIX MIPEIMETOB.

Omnpenenenune, Teopema, CIEeICTBUE, T0KA3aTEIBCTBO.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenue yueOHOro mnpeamera «MaremMaTHKa» JOJDKHO oOecredyuBaTh JOCTH)KEHHE Ha
YpOBHE CpeIHEro oO0IIero oO0pa3oBaHHsS CIHEAYIOUIUX JUYHOCTHBIX, METalpeJAMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YyIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI



JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MpPOrpaMMbl ydeOHOTro mpemmera «MaTemMaTHKa
XapaKTEePU3YIOTCS:

I'paxxnanckoe BocniuTaHue:

c(OPMUPOBAHHOCTBIO  TPAKIAAHCKOM MO3UIMM  OOydarolerocss Kak AakTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIIECTBa, MPEICTABICHHEM O MATEMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3NMYHBIX CTPYKTYp, SIBICHHI, TMPOIEIYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TIp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAIBHBIMM HMHCTUTYTAMU B
COOTBETCTBHUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TatpuoTrueckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCHICKON T'PaKTAHCKOW MACHTUYHOCTH, YBAXKEHHUS K MPOLUIOMY U
HACTOSIIEMY POCCHICKOW MAaTEMAaTHKH, LIEHHOCTHBIM OTHOILIEHHEM K JOCTHXKEHUSM POCCHICKHX
MaTe€MaTUKOB M POCCUICKONM MaTEMaTHYECKOM IIKOJIbI, K HMCHOJb30BAaHUIO 3THUX JOCTHKEHHUU B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCITUTAHHS:

OCO3HAaHMEM JyXOBHBIX IICHHOCTEH  pPOCCHIMCKOro  Haponaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOrO IOBEJIECHHUS, CBSI3aHHOIO C NPAKTUYECKUM IMPUMEHEHHUEM
JOCTH)KEHUM HAayKU U JAESITEIbHOCTbIO YYEHOr0; OCO3HAHMEM JIMYHOTO BKJAJa B IMOCTPOCHHE
YCTOWYHBOTO OYyTyIIETrO.

DCTEeTUYECKOe BOCITUTAHUE:

3CTETUYECKUM OTHOIIEHHEM K MUPY, BKIIFOUasl 3CTETUKY MAaTEMATHUYECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3aJa4, PEHICHW, PACCYXJACHUN; BOCIPUUMYHMBOCTHIO K MaTEMaTHYECKHM acleKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA.

®U3NYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS MPUMEHSITh MaTeMaTHUYeCKUe 3HAHUS B MHTEpecax 370pPOBOTO
u Oe3omacHoro oOpa3a KH3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO (340pPOBOE
MUTaHUEe, COATAHCHUPOBAHHBIA PEXUM 3aHATUN W OTIIbIXA, PETyJsipHas (u3nuecKkass akTUBHOCTS);
(bU3UYECKOTO COBEPILICHCTBOBAHUS, TIPU 3aHATUSX CIIOPTUBHO-03/I0POBUTEIHLHOMN JACSTEIBHOCTHIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HaHHEM IIEHHOCTH TPYJOMIOOUS; WHTEPECOM K PpPa3IuYHBbIM
chepam mpodecCHOHANTBHOM AESITEIIBHOCTH, CBS3aHHBIM C MaTEeMaTHKOW M €€ TPHIOKEHUSMU,
YMEHHEM COBEpIlaTh OCO3HAHHBIM BbIOOp Oynyiiel mpodeccun M peanu3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMYy OOpa3oBaHUIO U
caMo00pa30BaHUIO Ha MPOTHKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEUICHUU
MPAKTUYECKUX 3a7]a4 MAaTEeMaTUYECKOW HAIPABIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYJIbTYphl, MOHUMAHHEM BJIHUSHHUS COIMAIBHO-
SKOHOMHYECKUX IPOLECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHHEM
JI00ATBFHOTO XapaKTepa IKOJIOTHIECKUX MPoOIeM; OpueHTaIlield Ha TPUMEHEHNE MaTEeMaTHIEeCKIX
3HAHWH JJIS peIIeHus 337a4d B 00JIaCTH OKPY’KAIOIIEH Cpebl, TUIAHUPOBAHUS MTOCTYIKOB W OI[CHKH
MX BO3MOXHBIX MTOCIIEICTBUM JIJIs1 OKPYKAIOIIEH Cpeibl.

[leHHOCTH HAay4YHOTO MMO3HAHUS:

c(OPMUPOBAHHOCTHI0 ~ MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAyKHd W OOIECTBEHHOW MPAKTUKH, MOHUMAHMEM MaTeMaTUYeCKON Hayku Kak chepsl
YEJIOBEUECKOW AESTENbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTH JUISl Pa3BUTHS LIUBHIM3ALUU;
OBJIQJICHUEM SI3bIKOM MAaTEMaTHUKH U MAaTeMAaTHYECKOW KYyJIbTYpOH KaK CpeJCTBOM IMO3HAHUS MHUPA;



TOTOBHOCTBIO OCYIIECTBIIATh IIPOCKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIbHOCT HHIUBUYAILHO U B
rpynmIe.

METAIIPEIJMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOTpaMMbl y4eOHOTrOo mpeamera «MartemaTtukay
XapaKTepU3yIOTCSl  OBIAJCHUEM  YHHUBEPCAIbHBIMU  HO3HABAMENbHBIMU  Oeliceusmu,
VHUBEPCAIbHLIMU ~— KOMMYHUKAMUBHLIMY — OCUCMBUAMU,  VHUBEPCATbHbIMU  pe2YIamUGHbLMU
oelicmsausmu.

1) Vuusepcanvuvie nosnasamenvhvle Oelicmsusi, obecneuusarom Gopmuposanue OA306bix
KOCHUMUBHBIX NPOYECCo8 00yuaowuxcs (0ceoenue Memooo8 NOZHAHUS OKPYICAIouie2o Mupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHut pabomamso ¢ ungopmayuet).

bazoBble noruueckue AeicTBUS:
®BLISIBIISITh M XapPaKTEPU30BaTh CYIECTBEHHbIC NPU3HAKKM MaTEeMaTHYEeCKHX OOBEKTOB,
MOHATUH, OTHOWICHWA MEXIYy TOHATHIMHU; (OPMYIHPOBATH OMNpPEICICHUS IOHITHH;
YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU()UKALMU, OCHOBAHUS IJIsi 00OOIICHUS U
CpaBHEHHUS, KpUTEPUU TTPOBOAMMOIO aHAIIN3a,
® BOCIIPUHUMATh, (OPMYIHpPOBATh M MPEeoOpa3OBBIBATh CYXKACHUS: YTBEpAHTEIbHBIE U
OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIC U OOIIIKE; YCIOBHBIC,

® BEISIBIIITh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOPEYHs B (akTax,
NaHHBIX, HAONIONCHUAX U YTBEPXKICHUSX; TMpelsiaraTb KPUTEPUH IS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;
e JieNlaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U WHAYKTHUBHBIX
YMO3aKIIYeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHUH;

® [IPOBOJIUTH CAMOCTOSITEIILHO JIOKAa3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKICHHUH (IIpsIMbIE U OT
MPOTHBHOTO), BBICTPAaWBaTh apPTyMEHTAIMIO, MPUBOJAUTH TMPHUMEPH M KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHS U BHIBOJIBI,

® BEIOMpATh CIIOCO0 pelieHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB PELICHMS,

BBIOMpATh HaHOOJIee MOIXOISIINI ¢ YYETOM CaMOCTOSITEIHHO BBIZICIICHHBIX KPHTEPHEB).
bazoBele uccnenoBarenbckue 1eHCTBUSA:
® 1ICTIOJIH30BATh BOIPOCHI KaK HMCCIENOBATENbCKHI MHCTPYMEHT MO3HAHUS; (POPMYIHpOBATH
BOIMPOCHI, (PUKCUPYIOIKE IPOTUBOpPEUNE, MPOOIeMy, YCTaHaBIMBATh UCKOMOE U JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHUE;

®[IPOBOJIUTH  CaMOCTOSATENbHO  CIUITAHUPOBAHHBIA  OKCIIEPUMEHT, MHCCIIEJOBAaHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eckoro oOBeKTa, SBJIEHMs, IMpoliecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEKIY O0bEKTaMU, SIBICHUSIMH, TIPOIIECCAMH;

® CAaMOCTOSTENILHO (POPMYyIMpOBaTh OOOOMIECHHSI W BHIBOABI 10 PE3yJIbTaTaM IMPOBEAEHHOTO
HAOJIOZICHNs, WCCIICIOBAHUS, OIIEHUBATh JIOCTOBEPHOCTh TIOJTYYEHHBIX pE3yJIbTaTOB,
BBIBOZIOB M 000OILIEHNUIH;

® IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IMPOIECCa, a TAK)KE BBIIBUTATH TPEAIIONIOKEHHS O

€ro pa3BUTHH B HOBBIX yCIOBUSX.

Pabora ¢ undopmanueii:

® BBISIBJISATh JIePUINTHI MH(OPMAIMH, JaHHBIX, HEOOXOAUMBIX JJISi OTBETA HA BOMPOC U JUIS

pellIeHus 3a/1auH;



eBbIOMpPaTh HMH(MOPMAIMIO U3  HMCTOYHMKOB  pA3IM4YHBIX  THUIIOB, aHAJIW3MPOBATH,
CHCTEMaTU3MpPOBATh U HMHTEPNPETUPOBATh MH(DOPMALMIO pPa3IMYHBIX BUAOB U (GOpM
IIPE/ICTaBICHMS;

® CTPYKTYPHUPOBATh MH(GOPMALIHIO, IPEACTABIATE €€ B Pa3INUHBIX (hopMax, UITIOCTPUPOBATH
rpaduyuecky;

®OLICHUBATh HAAE&KHOCTb HMHPOPMALMU IO  CAMOCTOSTEIBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHuugepcanvhvie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneyusarom c@hopmuposanHocmy

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

OOmenue:

® BOCIIPUHUMATh U (HOPMYJIMPOBATH CYKIEHHUS B COOTBETCTBUM C YCJIOBUSMH U LEISMHU
OOIIEeHUs; SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOAY PEIIECHUs 3a/add, KOMMEHTHPOBATH
IIOJIyYEHHBIN PE3yJIbTaT;

®B Xxo01¢ OOCYXICHHS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TEeMbl, MPOOJIEMBI,
pelaeMoil 3aJaun, BBICKA3bIBATh MJIEH, HALIEJICHHBIE HA IOMCK PEIICHHUS; COIIOCTABIIATH
CBOU CYXKIECHHUSA C CY)KICHUSIMU JPYTUX YJaCTHUKOB JMajora, OOHapyXHUBaTh paziInyuue U
CXOJICTBO TIO3WIMI,; B KOPPEKTHOH ¢opme QOpMyIMpoBaTh pPa3HOTIACHS, CBOH
BO3paKEHUS;

® [IPE/ICTABJIATh PE3YNbTAThl PEIICHUS 3a/ladyd, SKCIIEPUMEHTA, HCCIIEJOBAHUS, IPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C Y4Y€TOM 3ajay IpPE3CHTAluu U
0CcOOEHHOCTEH ayTUTOPUH.

CoTpynHHYECTBO:

® [IOHMMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHUIYAIbHOH pPabOTHI MpH
pelieHnr y4eOHbIX 3aJay; NPUHUMATh II€JIb COBMECTHOM JEsTeNbHOCTH, IIAHUPOBATH
OpraHM3all0 COBMECTHOW paboThl, pacnpenensiTh BHUABI paboOT, JOroBapUBaTHCS,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IATh MHEHUS! HECKOJIBKUX JIFOACH;

® y4yacTBOBaTh B TIPYNNOBBIX (opMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U UHBIE); BBIIOIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JECHCTBUS C
JAPYTUMH 4YI€HAaMH KOMaH/bl; OLEHUBATh Ka4yeCTBO CBOETO BKJIAZa B OOLIMI MPOAYKT IO
KpUTEpUsIM, c(HOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

3) Vuusepcanvuvie pezynamuensie Oeiicmeus, odecneuugaiom opMuposanue CMvlCi08bIX

VCMAHOBOK U HCUSHEHHBIX HABbIKOE TUYHOCTNU.

CamMoopranuzanus:

COCTaBJIATh IUIAH, aJTOPUTM pEIICHUs 3aJayd, BBIOUPATH CIOCOO pELEHUs ¢ y4ETOM
HUMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBAaThb M KOPPEKTHPOBATH
BapHUaHTHI PEICHUH ¢ y4€TOM HOBOM MH(pOpMaLUu.

CaMOKOHTpOJIB:

e BJIaJIeTh HAaBBIKAMU TO3HABATEIbHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICIMTENBHBIX MPOIECCOB, WX Ppe3yJabTaTOB; BIAJAETh CIOCOOAMHU CaMONPOBEPKH,
CaMOKOHTPOJIS MPOLIECCa U Pe3ybTaTa PEIICHUS MAaTEMATUYECKOM 3a1a4H;

® [IPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IIpH PELICHUM 3aJayd, BHOCUTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JAHHbIX, HAWJEHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;



® OLICHUBATh COOTBETCTBUE PE3YJIbTATA LENN M YCIOBHSIM, OOBSICHATH MPUYNHBI TOCTIKCHHS
WIN HEIOCTIKECHHUS PE3YJIbTaTOB JESTENbHOCTH, HAaXOIWTh OIIMOKY, IaBaTh OICHKY
PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «Anredpa M Hayaja MaTeMaTHYeCKOTO aHaIM3a» Ha YPOBHE
cpeaHero oOmiero o0pa30BaHUS JOJDKHO OOECIEeYMBATH JOCTIDKEHHE CIEAYIOUIMX MPEIMETHBIX
00pa3oBaTeNbHbBIX PE3YIbTATOB:

10 KJIACC

Yuciia 1 BBIYHCICHUSA

OnepupoBaTh MOHATHSMHU: PAMOHAIBHOE M JIEHCTBUTENBHOE YHCIO, OOBIKHOBEHHAs M
JeCATUYHAs IPOOb, TPOICHTHI.

BrImonHATe apupMeTHIECKIe ONepamny ¢ pallioHaIbHBIMU U JCHCTBUTEIFHBIMU YUCIIAMH.

BbimonHATe npuONMKEHHBIE BBIYUCIEHHS, WCHOJIb3ys IIpaBUiIa OKPYIJICHHs, JenaThb
IPUKUJIKY U OLIEHKY pe3yJIbTaTa BhIYMCICHUH.

OmnepupoBarh MOHATUSAMH: CTENEHb C IENbIM IOKa3aTelieM; CTaHAapTHas (Gopma 3amucu
JEWCTBUTENIFHOTO YHCJA, KOPEHb HATYypaJIbHOW CTETEHHU; WCIIONb30BaTh IMOAXOISAIIYIO (OopMy
3aIUCH JICHCTBUTENIBHBIX YUCEN IS peIieHHs] TPAaKTUUECKUX 3ajlay U MPEICTABICHUS TaHHbIX.

OnepupoBaTh MOHATHSAMU: CUHYC, KOCUHYC M TaHI'€HC MPOU3BOJIBHOTO YIJIA; UCIOJIb30BATh
3aMuch MPOU3BOJIBHOTO YIila uepe3 00paTHbIe TPUTOHOMETPHYECKHE (DYHKIINU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATHSMHU: TOXJECTBO, ypaBHEHHME, HEPAaBEHCTBO; II€J0€, PALMOHAIBHOE,
UppalnroHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YpaBHEHUE,

BeimonHATe  mpeoOpa3oBaHMs ~— TPUTOHOMETPUUYECKUX  BBIPAXEHMH M peliaTh
TPUTOHOMETPHUYECKUE YPAaBHEHHUS.

BeImonHATE 1peoOpa3oBaHusl LENBIX, PAMOHAIBHBIX W HPPAIMOHAIBHBIX BBIPAKEHUH H
pelaTh OCHOBHBIE THIIbI LIENbIX, PALIMOHAIBHBIX U UPPAlMOHATILHBIX YPaBHEHUN 1 HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEpaBEHCTBA Ul pEIEeHHs MaTeMaTHMYeCKHX 3ajad M 3ajad U3
pa3IMyYHbIX 00JacTel HayKH U peasibHOM JKU3HHU.

MopenupoBaTh peallbHbIe CHTYallly Ha S3bIKe areOphl, COCTABIATh BRIPAKEHHUS, YPAaBHEHHS,
HEpaBEHCTBAa [0 YCJOBUIO 3a/laud, HCCIEN0BaTh IOCTPOCHHBIE MOJEIHU C HCIHOJIb30BAHUEM
arrmapara anreopsbl.

DyHKIUHN U TPaQUKH

OmnepupoBarh MOHATUSAMU: (QYHKIHS, CIIOCOOBI 3aanusi (QYHKIMH, 00JaCTh ONpPEACIICHUs U
MHOYECTBO 3HauUeHUH QyHKIMH, TpapuK QYHKIIUH, B3aUMHO 0OpaTHbIe (QYHKIIUH.

OnepupoBaTh MOHATUSAMH: YETHOCTh U HEUETHOCTh (DYHKIMH, HYIH (QYHKIHH, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA.

Wcnonb3oBath rpaduku GyHKUKN A1 pelieHus] ypaBHEHUI.

Crpouth M yMTaTh rpaduKd JTUHEHHOW (YHKUIMHU, KBAAPAaTUUYHOW (YHKIHHU, CTETIEHHOU
(YHKINU C LETBIM ITOKa3aTeNeM.
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Wcnons3oBarh rpaduku (QyHKUMNA 71 UCCIEIOBAHHS IMPOIECCOB M 3aBUCUMOCTEH TpH
pelleHnr 3aJa4d W3 JAPYruX Yy4eOHBIX TPEIMETOB WM PEaJbHOW JKU3HH, BBIpAXaTh (opMylaMu
3aBUCUMOCTH MEX1Y BEJITMYMHAMU.

Hayana maTeMaTH4ecKoro aHajimsa

OnepupoBarh TOHATUSMHU: TIOCIEAOBATEIBHOCTh, apHPMETHUECKass € TEOMETpUUYECKas
MIPOIPECCUMU.

OnepupoBarh NOHATUSAMU: OECKOHEUHO YOBIBAIOIas TeoOMeTpuyeckas Mporpeccus, cymma
0ecKOHEYHO yObIBaIOIIei reOMETPUUECKON TPOrPECCHH.

3a/aBath MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnosnb30Barh CBOKCTBA MOCIEA0BATEIBHOCTEN U IPOTPECCHI JJIsI PELLICHUS PEajlbHbIX 3a7a4
MPUKIAJHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh NOHATHIMHU: MHOKECTBO, OIIEPALIMH HA/l MHOXKECTBAMH.

Hcnosb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jiis ONMKMCaHUs PEAIbHBIX MPOLIECCOB U
SIBJICHUH, IPU PEIICHUH 33724 U3 APYTUX yU4eOHBIX MPEIMETOB.

OnepupoBarh NOHATHIMU: ONPEEICHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTRO.

TEMATHYECKOE INTAHUPOBAHHUE

10 KUJIACC
N KonuyecTBo yacos DJIeKTPOHHbIE
°
HaumenoBaHue pa3ieioB 1 Kountpoasn (uudpossbie)
n/ Bcee IlpakTuyec
TeM NMPOrpaMMblI HbIe oOpa3oBareJib
n ro KHe padoThI
paﬁoTbl HbI€ peCypcChI
MHokecTBa palMOHAJIBHBIX U bubnuoteka
1 NEUCTBUTEILHBIX YUCEI. 14 1 0 1HOK
PannoHaneHbIE ypaBHEHHUS U https://m.edsoo.r
HEPaBEHCTBA u/

11


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

bubanoreka
2 Oynkuuu u rpapuku. CTeneHb 6 HOK
C IICNIBIM TTOKa3aTeaeM https://m.edsoo.r
u/
A . bubnuoreka
pudmMeTnyeckuii KopeHb N— 1OK
3 % .U 18
oil crenenu. MppanuonanbHbie httos://m.edsoo.r
YpaBHEHUS U HEPABEHCTBA u/
bubnuoreka
Dopmysl
4 Tpuronomerpun. Tpuronomerp 22 HOK
https://m.edsoo.r
WYECKUE YpaBHEHUS u/
bubnuoreka
5 [TocnenoBarenbHOCTH U 5 I[IOK
MPOTrpeCCUu https://m.edsoo.r
u/
bubnuoreka
6 [ToBTOpenwue, 0600mEeHNE, 3 LIOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.r
u/
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME
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INIOYPOYHOE INIJIAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB Hara ¢paxkr DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
PannonansHbIe ynca.
bubmuorexa [JOK
1 OOBIKHOBEHHBIC M ICCATHYHBIC 1 0 0
https://m.edsoo.ru/
Ipoowu.

5 beckoHeuHbIEe IEPUOINYECKHE 1 0 0 bubnuoreka [IOK
npobu. [IporeHTsr https://m.edsoo0.ru/
Apudmerrdeckue orneparuu ¢

3 palMOHAILHBIMU YUCJIaAMU, 1 0 0 bubmuorexa [JOK
npeoOpa3oBaHMs YUCITOBBIX https://m.edsoo.ru/
BBIPa)KCHU I

4 ITpumenenue apoGeil ¥ NPOLEHTOB 1 0 0
JUTSL peIeHUs MPUKJIIAIHBIX 3a/1a4
JleficTBUTEIIbHBIE YUCIIA.

5 PannonansHbIe ¥ MppalMOHaIbHbBIE 1 0 0
qyucna

5 ApudmeTrueckue orneparum ¢ 1 0 0
JeWCTBUTEILHBIMHU YU CIIAMH.

[TpnbGamxEHHBIE BEIYKUCICHNS, TIPaBHIa
7 OKPYIUICHUS, IIPUKKUJIKA U OLICHKA 1 0 0
pe3ysibTaTta BBIYMCIIEHUM.
TTocne OBaTCJIbHOCTH, CI10cOOBI 3agaHus
8 N 8 bubnuoteka [JOK
8 II0CJIEA0BATCIIbHOCTCH. MoHOTOHHBIE 1 0 0
https://m.edsoo.ru/
IIOCJIEA0BATCIIBHOCTH.
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Apudmerrueckas U reoMeTpuyecKas

9
MPOTrPECCHHU.

10 BeckoneuHo yObIBarommas
reOMETpUYECKast MPOTrpeccus

1 Cymma O0eCKOHEYHO yOBIBArOIICH
r€OMETPUYECKON POTrPECCUH.
Hcnonb3zoBanue nporpeccuu aJist

12 pellIeHns peabHbIX 3a7a4
MIPUKJIATHOTO XapaKTepa

13 Apudmerrndeckuii KOpeHb
HaTypaJbHOM CTENEHU

14 JleiicTBus ¢ apuMEeTHUESCKIMHU
KOpHSIMHU HaTypaJIbHOM CTENEHU

15 CreleHs ¢ IeIbIM II0Ka3aTeIeM
CrangaprtHas ¢popMa 3amucu

16 IEWCTBUTEIHLHOTO YHCIIA.
Brruncnenue creneHu
Hcnonp3oBanue moaxo e

17 (GopMbI 3anMCH IEHCTBUTEIBHBIX bub6nuoreka [IOK
YUCEN JJISI PEMICHUS PAKTUYECKUX https://m.edsoo.ru/
3a/1a4y ¥ TIPEJICTaBIICHUS IaHHBIX

18 IToBTOpEHue 1o TeMe
«JleHcTBUTEIBLHBIC YNCIIA

19 KontponsHas padora Nel no teme
«JleficTBUTEIbHEIC YHCTIay

20 AHanu3 KOHTPOJIbHOM pabOTHI.

OyHKIHSI, CIOCOOBI 3aJaHUS
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¢dbynkuun. ['paduk GyHkIun.
B3anmuo oOpaTHbIe PyHKITUN

Crenennast GpyHKIUSA C

21 HATypaJIbHBIM H LIEJIBIM
IOKa3aTeJieM.

29 CaoiicTBa 1 rpauK cTEIeHHON
¢byHKIMH, KOPHS N-0i CTENCHH.
ToxxnecTBa U TOXIECTBEHHBIE

23 npeoOpazoBanus. PaBHOCHIIbHEIC
YpaBHCHHUS
HepagenctBo. PaBHOCHIIBHBIE

24 HepaBeHCTBa. Perienue
HEpaBeHCTBA. MeTO] HHTEPBAJIOB.

25 WppatnmonansHble ypaBHEHUS

26 WpparnmonansHble ypaBHEHUS

27 HpparnmonansHble HEpaBEeHCTBA

08 Pemenue nppamoHanbHbIX bu6mmoreka [JOK
YpPaBHEHUM U HEPABEHCTB https://m.edsoo.ru/
Pemenue nensix u [poOHO-

29 palMOHANBHBIX YPABHEHUH U
HEPaBEHCTB.

[IpuMeHeHne ypaBHEHUN 1
HEPABEHCTB K PEIICHHUIO

30 MaTEMAaTHYECKUX 3a1a4d U 3a1a4 U3
pa3IUYHBIX 00JacTel HAyKH U
peanbHON KU3HU.

31 KonrtponsHas paboraNe2 no teme

15
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«CrenenHas QyHKIU»

AHanu3 KOHTPOJIbHOM pabOTHI.

32 Tpuronomerpuyeckas OKpy>KHOCTb.
Pannanunas mepa yrna

33 IToBOPOT TOUKHM BOKpYT Hayala
KOOp/AMHAT

34 Cunyc, KOCUHYC M TaHT'€HC
YHCIIOBOTO apryMEHTa

35 Cunyc, KOCUHYC ¥ TaHT€HC
YHCIIOBOTO apryMeHTa

36 3HaKH CHHYCa, KOCHHYCA U TAHTEHCa
yria.
3aBHCUMOCTB MEXIY CUHYCOM,

37 KOCHHYCOM M TAaHT€HCOM OJHOTO H
TOTO K€ yria
3aBHCUMOCTB MEXKIY CHHYCOM,

38 KOCHHYCOM M TAHT€HCOM OJTHOTO H
TOTO K€ yria

39 Tpuronomerpruyeckue TOX/1ECTBA.

40 TpuroHomeTpruyecKkue TOXKIECTBA.

41 CuHyc, KOCUHYC U TaHT€HC YTJIOB 0
u -0.

42 DopMyIIbI CIOKEHUS

43 DopMyJIbl CIOKEHUS

44 CuHycC, KOCHHYC M TaHTE€HC
JIBOMHOTO yIja

45 CuHyc, KOCUHYC U TaHTEHC

16




JIBOWHOTO yTJja

46 Cunyc, KOCUHYC M TaHT€HC 1 0 0 bubnnoreka [HOK
IOJIOBUHHOTO yIJIa https://m.edsoo.ru/
47 dopMyIbl TPUBUICHUS 1 0 0
48 dopMyIbl TPUBUICHUS 1 0 0
49 CymMa u pa3HOCTh CHHYCOB 1 0 0
50 CymMa 1 pa3HOCTh CHHYCOB 1 0 0
51 [ToBTropenue mo reme «OCHOBHbBIE 1 0 0
TPUTOHOMETPHUYECKHE (HOPMYJIBI»
Kontposnbnas pabora Ne3 no teme
52 «OCHOBHBIE TPUTOHOMETPUYECKHUE 1 1 0
bopMyIbI»
AHanM3 KOHTPOJIBHOU pabOTHI.
53 APKKOCHHYC YHCIIOBOTO apryMEHTa. 1 0 0
YpaBHEHHE COSX = a
o4 VYpaBHeHHE COSX = a. 1
55 VYpaBHeH#He sin X = a 1
| Vpamemcsinn | 0 0
57 ApKTaHI€HC YHCIIOBOI'O ApTyMEHTA. 1 0 0 bu6mmoreka [IOK
VYpaBHenue tgx = a https://m.edsoo.ru/
58 YpaBHeHHE tgX = a 1 0 0
59 Pemenue TpI/II‘OHOMeTpI/I‘-IeCKI/IX 1 0 0
ypaBHEHUH.
50 Pemenne TpuroHoMeTpUueCKUX 1 0 0

YPaBHEHHUH.
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Pemenne TPUT'OHOMETPHUICCKUX

61 . 1
YPaBHEHHUH.

62 Pemenue TpuroHoMeTpuuecKux 1
YPaBHEHUH.

63 IToBTOpEeHue no reme 1
«TpUroHOMETpHYECKHE YPAaBHEHUSD

64 KontponbHas padota Ne4 o reme 1
«TpUroHoMeTpruECKHE ypaBHEHUS
AHanu3 KOHTPOJIbHOI paboThI.

65 MHo3xecTBO, onepanuu Hajl 1
MHOK€CTBaMu. JlnarpaMMsbl
Olinepa—BeHHa.
IIpumenenne TeopeTHKo-

66 MHO>KE€CTBEHHOI0 armapara Jyis 1 bubnuoreka [IOK
OIIMCaHMS PEAbHBIX IPOLIECCOB U https://m.edsoo0.ru/
SIBJICHU

67 IIpoMexyTouHas aTTecTalus 1
AHanmu3 nNpoMexyTO4HOU

68 artecrarus. Onpeserenue, Teopema, 1
CIIEJICTBUE, 1OKA3aTEIbCTBO

OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

» Marematuka: anredpa 1 Hayala MaTeMaTHYECKOro aHalln3a, reoMeTpus. Anredpa U Havana
Matemaruueckoro aHanmsa, 10-11 knacesl/ Anmumos LI A., Konsrun F0.M., TkaueBa M.B. u npyrue,
AxunonepHoe o6mectBo «M3natenbctBo «IIpocBenienue

METOAUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

Meroandeckue pekomeHaanuu Kk yueonuky L. A. Anmumona, FO. M. Komsiruna, H. E. ®€nopoBoii u ap.
10-11 xnaccer. ABtopsl: H. E. ®énoposa. M. B. Tkauésa. 5-e uzganue, crepeorunnoe MockBa
«IIpocsemenue» 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bu6mmoreka [IOK
https://m.edsoo.ru/
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