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MOSCHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanm3ay» 0a3oBoro ypoBHs s oOyuaronmxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTaHAAPTA CPETHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpPEIbIBIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITCTEHIIMSIMHA, COCTABJISTFOIIUMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIbHOI'O
Pa3BUTHS JINYHOCTH O0YYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MareMaTHYE€CKOTO aHaln3a» SIBJSIETCS OJHUM W3
HanOoJIee 3HAYMMBIX B POTPaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOU CTOPOHBI,
OH O0ecrneunBaeT WHCTPYMEHTAIbHYIO 0a3y Ui H3y4eHUS BCEX ECTECTBEHHO-
HAyYHBIX KYpPCOB, a C JAPYTrOd CTOPOHBI, (OPMHUPYET JOTHUUECKOE M aOCTpaKTHOE
MBIIJICHWE YYalluxXxcsi Ha YpOBHE, HEOOXOJAMMOM JUJIi OCBOCHUS KYPCOB
nH(OpMATHKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax naHHOTO Kypca
ydaIyecss OBJIAJICBAIOT YHUBEPCATBHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas
dbopMyIHUpyeT CBOU JOCTUKEHUS B MaTeMaTHUUEeCKOH (opme.

Kypc anreOpsl 1 Hauan MaTreMaTHYe€CKOTo aHajanu3a 3aKJIaJbIBAET OCHOBY IS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW IKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMM U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJH30BaTh 0000IEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue U
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/1e n3ydeHus
anreOppl W Hadajdl MaTeMaTHYeCKOro aHalh3a B CTapIled IIKOJEe YydJaluecs
MOJIYYatOT HOBBIM ONBIT PEIIEHUS MNPUKIAAHBIX 3aJlad, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEPIpETaIluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEpPHOCTE B MpUpOJAE, HAyKe U B MCKYCCTBE, C BbIJAIOLIUMUCA
MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOpaMH.

Kypc obnamaeT 3HAYMTEIHHBIM BOCHUTATEIBHBIM IOTEHIIMATIOM, KOTOPBIMA
peanu3yeTcs Kak 4yepe3 y4eOHbId Marepuaj, CIoCOOCTBYIONMUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK M 4epe3 cneuuduky ydyeOHOW AesITelIbHOCTH,



TpeOyromen CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MIPOJOJIKUTEIIbHOU
KOHIICHTPALIMY BHUMAHUS U OTBETCTBEHHOCTH 3a IIOJIyYE€HHBIN PE3yJIbTar.

B ocHoBe MeToanku oOydeHus anredpe U HayaiaM MaTeMaTUYeCKOro aHaIu3a
JICKUT JAEATEIbHOCTHBINA MPUHIIUI OOYUECHUSI.

CrtpykTypa Kypca «Anredpa u Hadajla MaTeMaTHIECKOTO aHAIIN3a) BKITIOYACT
CIEAYIOIINE COAEPKATEIBbHO-METOANYECKUE JIMHUU: «YHCIa U BBIUUCICHUS,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTuueckoro
aHann3a», «MHOXKeCTBa U JIOTUKa». Bce OCHOBHBIE COAEPKATETBHO-METOIUIECKUE
JUHAW U3YYalOTCSl Ha MPOTSKEHUU ABYX JIET OOYYEHHs] B CTapuied IIKoJIe,
€CTECTBEHHO JIOTOJHASA APYT APYra M MOCTENEHHO HACHIIIASICh HOBBIMU TEMAMU U
paznenamu. JlaHHBINA KypcC SBJISETCSI MHTETPATUBHBIM, MOCKOJIBbKY OOBEIUHSET B
cebe colepkaHHEe HECKOJIbKMX  MaTeMaTUYeCKMX JUCHUIUIMH:  anreopa,
TPUTOHOMETPHUS, MATEMAaTUYECKAN aHAIU3, TEOpUs MHOXKECTB U Ap. [lo mepe Toro
KaK yyaluecs OBJIaJIeBalOT BCE OoJiee MIUPOKUM MATEMAaTUUYECKUM alapaToM, Yy
HUX TIOCIIEIOBATEIbHO (POPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHUE CTPOUTh
MAaTEMATUYECKYI0 MOJIENIb PEATIbHOM CUTYalluH, IPUMEHSTh 3HaHUS, [TI0JyYCHHBIC B
Kypce «Anrebpa ¥ Hadajla MaTeMaTHYECKOTO aHalu3a», Ui perieHus
CaMOCTOSITEIbHO  C(HOPMYJIMPOBAaHHOM MaTEMAaTHYECKOW 3ajaud, a 3aTeM
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YyJIbTaT.

CopnepxaTenbHO-MeTOANYECKass TUHUA «Hucna U BBIYUCIEHUS 3aBEPIIACT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose ocob0oe BHUMAHHE YACHSIETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJIB30BaHUE PA3IUYHBIX (OPM 3amucHU ACHCTBUTEIBHOTO YHCIIA, YMEHUE
pPaLlMOHAJIBHO BBIIOJHATh JEUCTBUS C HHUMH, JeNaTh NPUKUAKY, OLICHUBATH
pesynbrar. OOyuaromuecss TOJYYalOT HAaBBIKM NPUOMIKEHHBIX BBIYHCIICHUN,
BBITIOJTHEHUS JIEUCTBUM C YMCJIaMH, 3alMCaHHBIMU B CTaHIapTHOU (dopme,
MCIOJIb30BaHUS MAaTEeMaTUUE€CKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKCHUH.

Jluans «YpaBHEHUST U HEPABEHCTBA» PEANU3YETCS HAa IMPOTSIKEHUU BCETO
OoOy4eHHs B CTapIied IIKOJIe, TOCKOJBbKY B KaXXJIOM pas3feie MpoTrpaMMBI
MIPETYCMOTPEHO PEIIEHNE COOTBETCTBYIOMUX 3anad. OOyuaromuecs OBIaJICBAIOT
pa3JIUYHBIMM METOJIAMHU PEIIEHUS UEJbIX, PalMOHAIbHBIX, HPPALMOHATBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U NX cUCTEM. [loydueHHbIE yMEHUS HCTIOJIB3YIOTCS MIPU UCCIIEIOBAHUN
GyHKIMNA C TTIOMOIIBI0 TIPOU3BOMHON, PENICHUM TPUKJIAAHBIX 33a/1ad W 3a7ad Ha
HAaXOXXJE€HUE HauOONBIIMX U HAUMEHbIIUX 3HauyeHUW QyHkuuu. [lanHas
collepKaTelibHasl JIMHUS BKJIIOYaeT B ce0d Takxke (opMUpOBaHHE YMEHHI
BBINIOJIHATh Pacy€Thl Mo ¢opmysnaMm, MpeoOpa3oBaHUsl LENbIX, PalMOHAIBHBIX,
VPPAUHOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, A TAKXKE BBIPAKECHUM,



cCoZiepKalllX CTeNneHu W Jiorapudmbl. braromaps u3ydeHHIO anreOpandecKoro
MaTepHasia MpoUCXOIUT AalbHeIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBILIUICHUS] y4Yaluxcsi, (POpPMUPYIOTCS HAaBBIKM JIEAYKTUBHBIX PaCCYKICHHIA,
paboThl C CHMBOJBHBIMU (OpMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BHJI€ paBEHCTB U HEpaBEHCTB. Anredpa npeiaraeT 3hQexTUBHbIC
MHCTPYMEHTBI Ul pEIIeHUs] NPaKTUYECKHX W eCTeCTBEHHO-HAy4YHBIX 3ajad,
HATrJISIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUH U TpaduKu» TECHO
NEePEeTIeTaeTCs ¢ IPYTUMH JIMHUSMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICTIE 3a70aET
MOCIIEI0BATEIBHOCTh U3YUCHHS MaTeprala. M3ydueHne cTeneHHo, mokazaTeabHOH,
jgorapu(pMUUECKON UM TPUTOHOMETPUYECKUX (PYHKIMM, UX CBOMCTB M TpaduKOB,
UCIOJIb30BaHue (DYHKUUH Ul pelIeHUs 3aad U3 JIPYTUX Y4eOHBIX MPEAMETOB U
pealbHOM KH3HU TECHO CBSI3aHO KaK C MaTeMaTHYeCKHMM aHAIM30M, TaK U C
peleHrneM ypaBHEHH W HepaBeHCTB. [Ipu 3ToM Oonblioe BHUMaHUE YAENAETCS
(OpMUPOBAHUIO YMEHHUSI BbIpaXaTh (POPMyIaMH 3aBUCUMOCTH MEXAY pa3IuYHbIMU
BEJIMYMHAMH, UCCIEAOBaTh MOJY4YEHHbIE (DYHKIHMU, CTPOUTh UX TpapuKu.
Martepuan 3Toli cofepKaTelIbHOM JIMHUN HalleJIeH Ha pa3BUTHE YMEHUN U HaBBIKOB,
MO3BOJIAIONIMX BBIPAXKATh 3aBUCIMOCTH MEXKIY BEJIMYMHAMH B pa3IuyHOU dopme:
aHAJIMTUYECKOW, Tpaduueckod U cloBecHOM. Ero wu3yudeHue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AI1H, UCII0JIb30BAHUIO aHAJIOTH.

ConmepxxarenpHas juHHMs «Hauyama mareMaTH4ecKoro aHaiu3a» MO3BOJISET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTUYeCKUX, TaK W MPHUKJIAJHBIX 3a/ad,
JOCTYMHBIX 00YYarOMIMMCSI, Y KOTOPBIX MOSBISETCS BO3MOXXHOCTh MCCIIEIOBATh U
CTPOUTH rpaduKu (PyHKLIUMN, OpEAeNATh UX HAanOOIbIINE U HAUMEHbBIIINE 3HAUEHUS,
BBIUUCIIATH IUIOUIAAU GUTYpP U OOBEMBI TeJ, HAXOAUTh CKOPOCTU M YCKOPEHUS
nporeccoB. JlaHHas cojaep)kaTenbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXHOCTH
MOCTPOCHUS MAaTeMaTUYECKUX MOJIENe peajbHBIX CHUTyallud, HaXO0XKICHUS
HAWIY4IIEero pelieHus: B MPUKIAIHBIX, B TOM YUCJE COLUAIbHO-IPKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYECKOTO aHalu3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(GbOpMUPOBAaHNIO YMEHHI PACTIO3HABATH MIPOSBICHUS 3aKOHOB MAaTEMATHKH B HayKe,
TeXHUKE W HUCcKyccTBe. OOydarommuecs Y3HAIOT O BBIJAIONIMXCS peE3yNbTaTax,
NIOJTYYCHHBIX B XOJI€ Pa3BUTHSI MATEMaTHKHU KaK HAYKH, H UX aBTOpax.

ConepxarenpHO-MeTOIMYecKas JIMHUSA «MHOXECTBa U JIOTHKa» B OCHOBHOM
NOCBAILIICHA  DJIEMEHTaM  TEOPUM  MHOXKECTB. Te0peTHKO-MHOKECTBEHHBIE
NpeCTaBICHUS MPOHU3BIBAIOT BECh KYpPC HMIKOJBHONW MaTEeMAaTWKU M MpPEeIaraioT
HanOoJiee YHUBEPCANbHBIN S3bIK, OOBEIUHSIOMNN BCe pa3fesibl MaTeMAaTUKU U €€
NPUJIOKEHUH, OHU CBSA3BIBAIOT pa3Hble MAaTeMaTUYECKUE AMCLMILIUHBI B €IUHOE



nenoe. [loaToMy BakHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaTh TEOPETHKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTHYECKOIO MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, UCCIIEIOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
VMHTEPHPETALNN OJYYEHHBIX pE3yIbTaTOB. Takue 3a1aHusl BIUIETEHBI B KQXKIbIA U3
pa3fesioB MPOrpaMMBl, IOCKOJIBKY BECh MaTEpHaJl Kypca IIMPOKO UCIIOIb3YETCS AJIs
pelIeHus] MPUKIAIHbIX 3a7ad. [Ipy pemeHun peabHbIX MNPAKTHYECKUX 3a7ad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTE€MaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM mu1aHe Ha U3yuyeHue Kypca areOpbl 1 Hayal MaTeMaTHYeCcKOro aHajin3a
Ha 0a30BOM yYpOBHE OTBOJUTCA 2 yaca B Hezento B 10 kiacce v 3 yaca B HEACINIO B
11 knacce, Bcero 3a aBa rojga ooydenusi — 170 gacos.

B 2023-2024 yuebHOM rojay naHHasi mporpaMmma peanusyercs B 10 kiacce.

COAEPKAHUE YYEBHOI'O KYPCA
10 KITIACC

Yucaa v BIYMCICHUSA

Pannonanpabie uncna. OOBIKHOBEHHBIC W JECATUYHBIC NIPOOHU, MPOIICHTHI,
OecKOHEUHbIE  mepuoAudecKkue Jpodu. ApudmeTHdyeckue  omeparuud  C
palMOHAJIBHBIMY YUCJIaMU, MPE0OPa30BaHUs YHUCIOBBIX BhIpaxeHui. [Ipumenenue
JIpoOeil U MPOIEHTOB JJIsl PelIeHUs MPUKIAIHBIX 3a/1ad U3 Pa3IudHBIX OTpacien
3HAHUM U PEATbHOU KU3HU.

JlelictButenpHble  yucia. PanuoHanbHBIE W UpPpALMOHAIIBHBIE YHCIIA.
Apudmernueckue omnepaudd € JEeWCTBUTENbHBIMU yuciaamu. [lpubmmkénnbie
BBIUHCIICHUS, [IPABUJIA OKPYTJICHUS, IIPUKUJIKA U OLIEHKA PE3yJIbTAaTa BBIYMCICHUM.

Crenenb ¢ 1menbiM  nokaszareneM. CranpaptHas Qopma  3ammcu
NEUCTBUTENTHLHOTO uucna. Mcmonp3oBaHme momxonsmied GOpMbl  3alucH
JEUCTBUTENBHBIX YHCEN i1 PELICHUS NPAKTUYECKUX 3aJ1ad U NPEACTaBICHUS
JTAHHBIX.



Apudmernyeckuii  KOpeHb  HaTypaJbHOM  cTemeHu.  JleWcTBusS ¢
apu(pMETUIECKUMU KOPHSMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCHUHYC U TaHT'€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHNS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbBIE TTPEOOpPa30BaHU.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUM. OcHOBHbIE
TPUTOHOMETpHUUECKHE (HOPMYIIHI.

YpaBHeHUE, KOpEeHb ypaBHEeHUs. HepaBeHCTBO, penieHre HepaBeHeTBa. Meron
UHTEPBAJIOB.

Pemenue niensix u 1poOHO-PAIIMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pelienrie uppalliOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienrie TpUroHOMETPUYECKUX YPAaBHEHUM.

[IprMeHeHnEe ypaBHEHN U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a1a4 U
3aJla4y U3 Pa3IM4HbIX 001acTe HAyKU U PEaIbHOU KU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk QyHkiuu. Bzaumuo
oOpaTHbIe (PYHKIUH.

OOunacTb ompeneneHuss 1 MHOKECTBO 3HaueHHi pyHkumu. Hymu QyHkmum.
[TpoMexyTKH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKLUU.

Crenennast QyHKIHS ¢ HATYypaJIbHBIM U IIEJIbIM ToKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS N-Oi CTENEHHU.

TpuroHomerpruueckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPHUUECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIEJ0BATEIIbHOCTEH.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH IeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lcronbs3oBaHnue mporpeccuu Iuis
pelIeHus peajbHbIX 3a]1a4 TPUKIIAJHOTO XapakTepa.

MHoxkecTBa M JIOTHUKA

MHoOxecTBO, omnepanuu HajJ MHOXXecTBaMmu. Juarpammsl Jilsiepa—BeHHa.
[IpuMeHeHUuE TEOPETUKO-MHOKECTBEHHOIO ammaparta JUisi OMUCAaHUSl pealbHBIX
IIPOLIECCOB U SIBJICHUH, MIPH PEIICHNUH 33]a4 U3 IPYTHX yYEOHBIX MIPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yucjaa v BLIYUCICHUSA



HarypanbHbie u nienbie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

Crenensp ¢ pauMoHaIbHBIM NTOKa3aTeneM. CBONCTBA CTENIEHHU.

Jlorapudm yucna. JleciTuuHbie U HATYypaJbHBIE JIOTApU(PMBI.

YpaBHeHNS U HEPABEHCTBA

[Tpeobpa3zoBaHue BbIpaXEHH, COEPIKALUX JOrapu(MBbI.

[IpeoOpa3zoBaHre BBIPAKEHUN, COJEPXKAIIUX CTETIEHH C PalMOHAIbHBIM
MOKA3aTEeIIEM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toka3aTenbHbIE ypaBHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEHWHBIX ypaBHEHHI. PellleHne MPUKIAaIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucteMbl U COBOKYITHOCTH PALIMOHATIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumMeHeHne ypaBHEHUIA, CUCTEM M HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX
3a/lay v 3aj71a4 U3 pa3InuHbIX 00J1acTel HAYKU U PEAIbHON KU3HHU.

DOyHKUMH U TPaPUuKH

Oyukius. [lepuoanueckue pynkimu. [IpoMexyTku MOHOTOHHOCTH (DYHKITUH.
MakcuMyMbl 1 MUHUMYMBbI (GyHKIUU. Haunbosbliiee W HauMEHbIEE 3HAYCHUE
(GyHKUIHMH Ha TPOMEXKYTKE.

Tpuronomerpruueckne QPyHKIIUU, UX CBOMCTBA U TPAPUKHU.

[TokazaTenbHas u morapudmuueckas GQyHKIIUU, UX CBOWCTBA U rpaduKH.

Ncnonb3oBanue rpadukoB GyHKIUN s pelIeHUs YPaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnons3oBanue rpadukoB QGYHKIUN JJIsT UCCIECIOBAHUS TMPOIECCOB MU
3aBUCUMOCTEH, KOTOPbIE BO3HHUKAIOT MPH PEHICHUU 3a7ady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana maTemMaTH4ecKoro aHajmsa

HenpepoiBabie QyHKIIMNU. MeTO MHTEPBATIOB ISl PEIICHUSI HEPABEHCTB.

[lpousBognass  Qyukmuu. [eomerpudyeckuid ©  (QUSHYECKUNH  CMBICTT
MIPOU3BOJHOM.

[IpousBogHbie  dMeMEHTapHBIX  (QyHKIuA.  DopMynbl  HAXOXKICHHS
MPOU3BOJAHON CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHue Mpou3BOAHON K UCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMmbl. Haxoxaenue HanOoIbIIero 1 HauMEHBINEro 3HaueHus (yHKIIUA Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOJHOM I HAXOXKACHUS HAWJIy4dllero pEUleHUs B
NPUKIAIHBIX 3aJa4yaxX, [Js ONPENENICHHs CKOPOCTH IpolLecca, 3adaHHOTO
dbopmyIion uiu rpa@uKoM.

[TepBoobOpasnas. Tabmuiia nepBoOOpa3HBIX.



WNHTterpan, ero reoMeTpuyeckuii W (Qu3MUecKuid CcMbICI. Bbruncienue
uHTerpana no gpopmysne Herorona—JleliOnuiia.
IIJTAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneynBaTh
AJOCTHUKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Ciacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCTHBIX 06p330BaTeJ'H>HBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTHuka» XapaKTepU3yITC:

['pax1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIErocsl KaKk aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOTrO OOIIECTBA, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIMTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUW B JPYTUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IIOBEJICHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIyIIIEro.

DcTeTU4eCcCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33]1a4, PEIICHU, pACCYKICHUI1; BOCIPUUMUYUBOCTHIO
K MAaT€MaTUYE€CKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

DuU3nYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KM3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3/I0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, peryJisipHas pu3nyeckasi aKTUBHOCTD); (PU3MUECKOT0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTENBHOU JESITEIBHOCTBIO.



TpynoBoe BocriuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHANIBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTH4ecKOMYy OOpa30BaHHIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUU BCEW JKU3HU; TOTOBHOCTHIO K AaKTHBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJIOTHYCCKON KYyJIbTYpbl, IOHUMAHHEM BIVSHHS
COIIMAJIbHO-DPKOHOMHUYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOJHON U COLUATBHOMN
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa 9SKOJOTUYECKHX MpolJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MaTeMAaTHYCCKUX 3HAHWM IS pelIeHUs 3a1ad B
00JIaCTH OKPY’KAOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OTICHKH MX BO3MOYKHBIX
MOCJIEJICTBUM TSI OKPY>KArOIIEH Cpeibl.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPaKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW MESITCIIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH JJISi DPA3BUTHs I[UBUJIM3ALMU; OBIAJCHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKON KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh TMPOCKTHYIO M HCCIEAOBATEIIbCKYIO NESATEIbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 0OeCnevuU8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (0ceoeHue
Memooo8  NO3HAHUA ~ OKpYJCalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBeie noruueckue AenCTBUs:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKH MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpeNIeICHUs]  TOHSATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHHUS, KPUTEPHUH
MPOBOJIMMOTI0 aHAJIN3A;



BOCIPUHUMATh, (QOpPMYJIUpOBaTh U  MPeOOpPa3OBbIBATH  CYXKIACHHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTUBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHHSIX;
npejiaraTe KpUTEPUU AJIs BBIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;
JIeNIaTh BBIBOJABI C MCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPSIMBbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOJUTH MPUMEPbl U KOHTPHPUMEpPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh CIOCO0 pernieHus y4yeOHOW 3aiauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIbCKHUC I[GﬁCTBPI?I:

UCIIOJIb30BaTh BOINPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NpPoOIemMy,
yCTaHaBJIMBaTh MCKOMOE€ W  JaHHoe, (OpMUPOBATH  THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TIO YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
NPOBEAEHHOTO HAOIOIEHUS, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCA, a TAKKE BBIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

PaGoTa ¢ undopmarnueii:

BBISIBIIATH Je(OUIIUTH HHGOPMAIINH, TAHHBIX, HEOOXOAMUMBIX JJII OTBETA Ha
BOIIPOC U IS PELLICHUS 3a/1a4u;

BbIOMpaTh  WH(OpMAlMIO U3  HUCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB B (POPM IIPEICTABIICHNUS,

CTPYKTYpHpPOBaTh MUH(OpMAIUIO, IPEACTABIATh €€ B pa3InyHbIX (Popmax,
WTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uH(bOopMaLIH o CaMOCTOSITETILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.



2)

Yuusepcanonvie  KoMMyHuxamueuwle Oelicméus, o0Oecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OYUATOUWUXCSL.
OO01ieHue:

BOCIPUHUMATH U (DOPMYIUPOBATH CYKJIEHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IMHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOAY PEIICHUs
3aJ1a4l, KOMMEHTUPOBATh NIOJYyUYEHHBIN PE3yJIbTaT;

B X0/ie 00CYKI€HH 3a]1aBaTh BOIIPOCHI IO CYILECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXUBaTh pa3jMiyle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIIACUs, CBOM BO3PAKECHMUS;
NPEACTaBIATh  pE3yJbTaThbl  pEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
MCCJIEI0BAHMUSI, IPOEKTA; CAMOCTOSATEIBHO BEIOMPATh (POPMAT BBICTYIICHHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

NOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHUBUyaJIbHOU
paboThl MpU peuieHuu y4eOHBIX 3a/lay; MPUHUMATHh LEIb COBMECTHOM
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3aldi0  COBMECTHOM  padoTHhI,
pacnpenensaTb BHIbI paboOT, JOroBapuBaThCs, OOCYKIaTh MpPOLECC U
pe3yabTar paboThl; 0000IIaTh MHCHHS HECKOJBKUX JIFOCH;

y4acTBOBaTh B IPYyNIOBBIX (popmax paboThl (00CyXI€HUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD)» W WHBIC); BBHIMOJHITH CBOIO YacTh pabOThl U
KOOPAMHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMH MNPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaAMH B3aUMO/ICHCTBUS.

3) Yuusepcanvuvie pecyiamusnsle oeticmausi, obecneuusarom opmuposarue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUUHOCTIU.
CamoopraHu3zanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABaTEIbHOW pediaeKcuu KaKk OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX NPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CITIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yiibTaTa
pelLIeHusT MaTEMAaTUYECKOM 3a/1a4H;



e TMPEABUICTH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTD IPU PEIICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJECHHBIX OIMIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUSI WIM HEJIOCTHXKECHUS PE3yJIbTaTOB ACATEILHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

OcBoeHue yueOHOro Kypca «Anredpa U Hayajga MaTEMaTHYECKOTO aHAIH3a»
Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

10 KVIACC

Yuciia ¥ BIYHCICHUSA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE MW JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, IPOLEHTHI.

BolnonHATh  apudMETHUYECKHE ~ ONepalud € paldOHAIbHBIMU U
JNEHUCTBUTEIBHBIMU YHCIIAMH.

BoimonHsaTe npuOAMKEHHBIE BBIYMCIIEHUS, UCIIOB3YS MpaBUiia OKPYIJICHHUS,
JieaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BIYMCICHHMN.

OnepupoBaTh MOHATHAMU: CTENEHb C ILENBIM IOKA3aTENEM; CTaHIapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLCHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC Y TAHI€HC IPOU3BOJIBHOTO YIJIA;
MCITI0JI30BATh 3aMKCh MPOU3BOJILHOTO yTiia Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BreimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUYECKHUE YPABHEHUS.

BremonusaTe npeoOpa3oBaHus LEIbIX, PAlMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIPKECHHUI U PEIIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
¥ 3371a4 U3 Pa3IMYHBIX 001acTel HAyKH U PeasIbHOM KU3HU.



MognenvpoBaTh peanbHbIE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMS, HEPAaBEHCTBA IO YCIOBHIO 3aJadd, MCCIEA0BATh
IOCTPOEHHBIE MOJIEJIN C MCIIOJIb30BAHUEM allllapara aiareopsl.

DOyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHSAMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (GYyHKIUH, 00JIaCTh
ONpEe/ENeHUs] U MHOXECTBO 3HayeHUM (yHKuuu, rpaduk (yHKUMH, B3aUMHO
oOpartHbie (QYHKITUH.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTH (PYHKIMH, HYIH (PYHKIINH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 7151 pelIeHUs] ypaBHEHUH.

CtpouTh U uuTaTh rpa@UKU JTUHEHHON (QPYHKLIMU, KBAAPATUYHOM (PyHKIIHH,
CTETEHHOMN (PYHKIIMHU C IIEJIBIM IT0Ka3aTeeM.

Hcnons3oBaTh rpadukd QyHKIMN IS UCCIEIOBAaHMUSI MPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX Yy4EOHBIX MPEIMETOB U PEAbHON
KU3HU; BbIpaxaTh GOpMyIaMH 3aBUCUMOCTU MEXy BEJIMYMHAMM.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETpUYECKas MPOrPeCCUu.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs Ie€OMETpUYECKast
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON MPOTPECCHUHU.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEW U MPOTPECCUI JIs1 PEIICHHUS
peanbHbIX 334 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXXECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHUS PEATbHBIX
MIPOLIECCOB U SIBJICHUM, TPU PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MPEAMETOB.

OnepupoBath  MOHATUSIMHU: ONpeJeNieHre,  Teopema,  CIEACTBHE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh NOHATUSIMH: HATYypaJIbHOE, LEJIOE YHUCIO; HCIOJIb30BaTh
MIPU3HAKH JIEJIMMOCTH LIENBIX YUCEI, PA3JI0OKEHUE YMCIIA HA MPOCThIE MHOKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTETIEHB C PAIIMOHATBHBIM OKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOTapu(pM UYHCIIA, NECATUYHBIE W HATypajJbHBIC
JoTapu(MBbI.

YpaBHeHUs U HEPABEHCTBA



[IpumeHsATH CBOMCTBAa CTENEHW I TIpeoOpa3oBaHUs  BBIPAKECHMHIA;
ONEPUPOBATh MOHATUSMH: MOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pELIATh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHHUI U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHHsl BBIPAKEHUH, COAEpXKAIIUX Jorapu(mel;
OTNEpPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pEIaTh
OCHOBHBIE THITBI TIOTApU(MUUYECKUX YPaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus npocTeNmX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHSATUAMH: CHUCTEMa JIMHEHHBIX ypaBHEHUU U €€ pEIICHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4ad.

Haxonute pemieHuss mpoCTEUIINX CUCTEM M COBOKYIMHOCTEH PAllMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.

MonenupoBaTh peajibHbIE CHUTyallMM Ha S3bIKE alreOpbl, COCTaBIATH
BBIPDAXKXEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33J1a4H,
MCCJIEN0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM allapara anreopsl.

DOyHKUMH U TPaPuKn

OnepupoBaTh MOHATUSAMU: TEepuUoAMYEcKas  (QYHKIMS, MPOMEXKYTKH
MOHOTOHHOCTH  (PYHKIIMM, TOYKHM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMEHbIIee 3HA4YeHUS (YHKIIMM Ha NPOMEXKYTKE; HCIOIb30BaTh UX s
UCCIEeI0BAHMS (PYHKIMH, 3aJJaHHOU rpauKOM.

OnepupoBaTh MOHATUAMH: TpadUKU TOKA3ATEIBHOM, JIOrapuPMUIECcKol u
TPUTOHOMETPUUECKUX (YHKIUN; N300pakaTh UX HAa KOOPAMHATHOM TUIOCKOCTH U
WCIIOJIB30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOM TIOCKOCTH TpadUKK JIMHEWHBIX YPaBHEHUN U
MCMOJIB30BaTh UX ISl PEIICHUSI CHCTEMBI IMHEWUHBIX YPaBHCHUM.

Wcnonb3oBaTh rpaduku  (QyHKIUNA JUIST  HUCCIENOBAaHUSA TPOIECCOB U
3aBUCUMOCTEH U3 APYTUX yUSOHBIX JUCITUTUIAH.

Hauana MmaTeMaTH4ecKOro aHajaimn3a

OnepupoBaTh MOHATUSMH: HETpepbIBHAS (QYHKITUS, TPOU3BOaHAS (YHKIIUY;
WCITIOJIb30BATh TEOMETPUUYECKUIA ¥ (PU3HUUECKHUI CMBICI POU3BOHON ISl PEIICHUS
3a1ad.

HaxonuTh mpon3BOHBIC JIEMEHTAPHBIX (DYHKITUH, BEIYUCIISATH MPOU3BOIHBIC
CYMMBI, IPOU3BEJICHHS, YACTHOTO (YYHKITUH.

Hcnonb3oBaTh NPOU3BOAHYIO IJIs UCCIEN0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAThl UCCIIEIOBAHUS K TIOCTPOCHUIO TPa(HUKOB.

Hcnonb30BaTh NPOU3BOAHYIO JJISI HAXOXKJCHUS HAWIIYUIIErO0 PEUICHHS B
MPUKIIAJIHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh TMOHATUSIMHU: TEpBOOOpa3HAasi W  HUHTErpall; MOHUMATH
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.



Haxoauts nepBooOpa3Hbie 2IeMEHTapHBIX (PYHKIIHUI; BEIYUCIISATH HHTETPa IO
dbopmyne Herorona—JletiOHuiia.

Pemarpe mpukinagHple 3a7a4d, B TOM YHCIIE COIMAIbHO-DKOHOMHYECKOTO H
(bu3NYECKOTo XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM deKkTpoHHbIE (LM (POBbLIE)
n/ KoHTpobHBI IIpakTHYeckHn
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
n e padoThlI e padoThl
MHuoxecTBa palMOHaIbHBIX U https://interneturok.ru/article/uroki
1 JNCHCTBUTEILHBIX YHCEII. 14 1 -matematiki
PanmonansHbIe ypaBHEHUS U -
HEPaBEHCTBA
9 Oynxuun i rpaguxu. CreneHs ¢ 5 http://resh.edu.ru/
IIEJTBIM TIOKa3aTelIeM
ApuMeTHICCKUIT KOPEHb N—0ii https://interneturok.ru/article/uroki
3 creneHu. MppanuoHaabHbIe 18 1 _matematiki
YpaBHCHHS U HEPABCHCTBA
Ddopmyibl http://resh.edu.ru/
4 TPUTOHOMETPHUU. T pUTOHOMETPHUECKH 22 1
€ YpaBHEHHS
https://interneturok.ru/article/uroki
5 [TocnenoBarenbHOCTH U MPOTPECCUH 5 .
-matematiki
5 Iosropenue, 00oOuIeHH E, 3 1 http://resh.edu.ru/
cUcTeMaTu3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOI'PAMME



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/

11 KJIACC

KoanyecTBo 4acoB

cUcTeMaTHu3anus 3HaHUHU

Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Kourposbnbie IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI padoThI
Crenenp ¢ paruoHanbHbIM https://interneturok.ru/article/uroki-
1 nokazaresueM. [lokazarenbHas 12 1 matematiki
¢ynkuus. [lokasaTenbHble
yYpaBHEHHS U HEPAaBEHCTBA
Jlorapudmiyeckas yHKIHs. http://resh.edu.ru/
2 Jlorapugmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuroxomerpuyeckue GpyHKIMH U https://interneturok.ru/article/uroki-
3 HX TPAHICH. 9 1 matematiki
Tpuronomerpuueckue
HEpaBEHCTBA
A TMponssommas. Mpuvererne ” . http://resh.edu.ru/
IIPOU3BOJHOU
https://interneturok.ru/article/uroki-
5 WHuTerpan n ero npuMeHeHus 9 .
matematiki
6 CucTeMbl ypaBHEHHH 12 1 http://resh.edu.ru/
https://interneturok.ru/article/uroki-
7 HarypanbHble 1 1IebIe Yncia 6 .
matematiki
8 IToBTopenue, 0bobueHHe, 18 ’ http://resh.edu.ru/



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O

102
I[TPOTPAMME



HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
H3yUYeHH s

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

MHo3kecTBO, onepanuu
HaJl MHO’KECTBaMH.
JwnarpamMmsl
Oitnepa—Benna

https://interneturok.ru/article/uroki-

matematiki

PanuonansHBIC YKCA.
OOBIKHOBEHHEIE U
JIECATUYHBIC IPOOH,
MIPOIICHTHI,
OECKOHEUHBIE
NePUOANYECKHUE TPOOH

https://interneturok.ru/article/uroki-

matematiki

Apudmernueckue
OTIepaIuy C
panroHATEHBIMHU
YHCIIAMH,
npeoOpazoBaHus
YHCIIOBBIX BBIPAKCHUH

https://interneturok.ru/article/uroki-

matematiki

[Ipumenenue npobeit u
MIPOLEHTOB IS
pELICHUS] TPUKIAIHBIX
3a/1a4 U3 pa3IMYHbIX
OTpacJieil 3HaHUM 1
peanbHOU KU3HU

https://interneturok.ru/article/uroki-

matematiki



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

[Tpumenenue apoodeii u
HPOLCHTOB ISl
peIICHHUS IPHUKIIAHBIX

https://interneturok.ru/article/uroki-

matematiki

5

3a4a4 u3 paSJ'II/I‘IHI)IX

oTpacJeil 3HaHuM 1

pEabHOM KU3HU

JleiicTBUTEIbHbIE https://interneturok.ru/article/uroki-
6 yycia. PanuoHanpHeIe U matematiki

I/IppaI_II/IOHaJ'IbHBIe quclia

Apudmernyeckue https://interneturok.ru/article/uroki-
7 orepattui ¢ matematiki

JCUCTBUTCIIbBHBIMHAU

qucJiamMu

[MpubnmxEnnbie https://interneturok.ru/article/uroki-

BBIYUCIICHUS, npaBI/ma matematiki
8 OKPYTJICHUS, TPUKUIKA

1 OLICHKAa pe3yanaTa

BBIUNCIICHUN

Toxnecrsa u https://interneturok.ru/article/uroki-
9 TOXJIECTBEHHBIE matematiki

npeoOpa3oBaHUs —
10 VpaBHeHHe, KOpeHb https://interneturok.ru/article/uroki-

YpaBHCHUS matematiki
" HepaBeHCTBO, perente https://interneturok.ru/article/uroki-

HEPaBEHCTBA matematiki

https://interneturok.ru/article/uroki-

12 Meroa nHTEpBaJIOB

matematiki



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

13

Pemenue nensix u
JTPOOHO-PAIIMOHATILHBIX
ypaBHEHUU U
HEPaBEHCTB

https://interneturok.ru/article/uroki-

matematiki

14

15

16

17

KonTtponbHas pabora o
TeMe "MHOKeCTBa
pallMOHAIIBHBIX U
JIEHCTBUTEIILHBIX YHCEIL.
PanmonanbHbIE
YpaBHEHUS U
HEpaBeHCTB"

OyHK1Hs, cr1ocoOb!
3aanus QyHKIUH.
B3anmuo oOpatHbie
byHKIIUN

I'padux pynkumn.
Ob6nacTp onpeneneHus
U MHO>XECTBO 3HaUECHU I
¢ynkuuu. Hynn
¢bynkuuu. [IpomexyTku
3HAKOMOCTOSTHCTBA

YETHbIE U HEUETHDIE
byHKIIUHN

http://resh.edu.ru/

http://resh.edu.ru/

http://resh.edu.ru/

18

CremneHsb ¢ 1ebIM
TTOKa3aTeIIeM.
CranpaptHas ¢popma
3amucu
JIEHCTBUTEIILHOTO YHCIa



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

19

20

21

Hcnonb3oBanue
noaAXOoAsIIeH GopMbI
3amncu

HeﬁCTBHTeHBHBIX YHUCCII

AJI pCIICHUA
MMPAKTUYCCKUX 3aaa4 U

MNpEaACTaBJICHUA JaHHBIX

Crenennast GyHKIUS C

HATypaJIbHBIM U LCJIbIM

nokasaresem. Eé
CBOWCTBA U TpapuK
Apudmernaeckuit

KOPEHb HaTypalbHON
CTETCHH

22

Apudmernaeckuit
KOPEHb HaTypaJIbHON
CTETIEHU

23

CaoiicTBa
apupMeTHUIECKOoro
KOpHS HaTypajbHON
CTEEHU

https://interneturok.ru/article/uroki-

matematiki

24

25

CaoiicTBa
apupMeTHUIECKOoro
KOPHS HaTypajabHOMN
CTETEeHH

CaoiicTBa
apupMeTUIeCcKoro
KOpHS HaTypajabHON
CTETeHH

https://interneturok.ru/article/uroki-

matematiki

https://interneturok.ru/article/uroki-

matematiki



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

26

JlewicTBus ¢
apuhMeTHIECKIUMHU
KOPHSIMH N—O# CTEeNeHU

27

JlewicTBus ¢
apuQMeTHIECKUMU
KOpPHSIMU N—OM CTENIEHU

28

29

30

JlewcTBus ¢
apuQMeTHIECKUMU
KOpPHSIMU N—Oii CTENIEHU

JlewcTBus ¢
apuhMeTHYECKIUMHU
KOPHSIMH N—OH CTEIeHU

JlewcTBus ¢
apupMeTHYECKIUMHU
KOPHSIMH N—OH CTEIeHU

31

Pemenne
VPPALMOHAIBHBIX
YpaBHEHUU U
HEPaBEHCTB

32

Pemenue
HMppalOHAIbHBIX
YpaBHEHUU U
HEPABEHCTB

33

Pemenue
HMppalOHAIbHBIX
YpaBHEHUU U
HEpPaBEHCTB




34

Pemenue
MPPALMOHATIBHBIX
ypaBHEHUU U
HEPaBEHCTB

35

Pemenue
UPPALMOHATBHBIX
ypaBHEHUU U
HEPaBEHCTB

36

CgoiicTBa u rpadux
KOpHsI N-0l CTENEHU

https://interneturok.ru/article/uroki-

matematiki

37

CgoiicTBa u rpaduk
KOpHsI N-0M CTENEHU

https://interneturok.ru/article/uroki-

matematiki

38

KonTtponpsHas pabora o
TeMe
"Apudpmerrueckuii
KOPEHb N—OH CTETEHH.
WppaunonanbHble
YpaBHEHUS U
HepaBeHcTBa"

39

CuHyc, KOCUHYC U
TaHT€HC YHCIOBOTO
apryMeHTa

40

CuHyc, KOCUHYC U
TaHTEHC YHCIIOBOTO
apryMeHTa



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

41

ApKCUHYC, apKKOCUHYC
U apKTaHIe€HC
YHCIIOBOTO apryMeHTa

https://interneturok.ru/article/uroki-

matematiki

42

ApKcuHYC, apKKOCUHYC
Y apKTaHT€HC
YHCJIOBOI'O apryMeHTa

https://interneturok.ru/article/uroki-

matematiki

43

Tpuronomerpudeckast
OKPY>KHOCTb,
oIpesieNIeHne
TPUTOHOMETPUIECKUX
(GyHKINH 9UCIOBOTO
aprymeHTa

44

Tpuronomerpuueckas
OKPYXHOCTBb,
OlpeieNeHue
TPUTOHOMETPUUECKHUX
(GYHKLUH YUCIOBOTO
apryMmeHra

45

OCHOBHBIE
TPUTOHOMETPHICCKHE

bopMyIbI

46

47

OcCHOBHEBIC
TPUTOHOMETPHYCCKHE
bopMyIibl

OcHOBHBIC
TPUTOHOMETPHYECKHE

bopMyIibl



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

48

OCHOBHEBIE
TPUTOHOMETPHUYCCKHE

hopMyIBI

49

[IpeobpaszoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUM

50

51

52

IIpeoOpazoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUIN

IIpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

[IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

53

[IpeobpaszoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

54

55

56

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

Pemenue

TPUTOHOMETPUYECKUX
yYpaBHEHUN

https://interneturok.ru/article/uroki-

matematiki

https://interneturok.ru/article/uroki-

matematiki



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

57

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUH

58

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

59

60

61

62

Pemenue
TPUTOHOMETPUUIECKUX
ypaBHEHUI

KonrponbHas pabora no
Teme "D@opMyIibl
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHuUA"

ITocaenoBaTeabHOCTH,
CIIOCOOBI 3a1aHuUs
MOCJIEIOBATEIHLHOCTEMN.
MonoToHHBIE
MTOCIE0BATEILHOCTH

Apudmerndeckas u
reoMeTpuyecKast
MIPOTPECCHH.
Wcnons3oBanme
MIPOTPECCUU IS
pCHIeHI/ISI pea.TILHI)IX
3a/1a4 MPUKIIATHOTO
Xapaxkrepa

63

beckoneuno
yOBbIBaroIas




reoMeTpuyecKas
nporpeccusi. Cymma
OECKOHEYHO
yObIBaroIIei
reOMETPUUYECKOMN
POTpeCcCCUm

dopmyna CI0XKHBIX
MPOLIEHTOB

64

CDOpMy.]'Ia CJIOKHBIX
IMPOUCHTOB

65

O000mmenue,
CUCTeMaTH3aIHs
3HaHUH 3a Kypc
anreOpsl ¥ HAvaII
MaTeMaTHYeCKOro

66

agaimmsa 10 xiacca

I'onoBas

67 MMPOMEIKKYTOUYHAA
aTTeCTanus:

KOHTpOJIbHAs paboTa

O0001enue,

cucTeMaTH3anus

68 3HaHUH 3a KypC
anreOpbl U Hayvall

MATEMATHUYCCKOT O
aganni3a 10 kmacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

https://interneturok.ru/article/uroki-

matematiki

https://interneturok.ru/article/uroki-

matematiki



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

11 KJIACC

Ne Koan4yecTBO 4acoB Jara
JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Becer  KonTpoabn [MpakTuyeck H3Yy4YeHH
odpa3oBaTebHbIE PeCypchl
n 0 ble paboThI ue padboTbl A
. CTemneHb ¢ paHOHATEHEM . https://interneturok.ru/article/ur
noKasaresneM oki-matematiki
https://interneturok.ru/article/ur
2 CBoiicTBa CTCIICHU 1 . o
oki-matematiki
[IpeobpazoBanue BhIpaXeHUH,
3 COJIepIKaINX PAIIMOHATBHBIC 1
CTCIICHU
[TpeoOpa3zoBaHue BhIPAKCHHIH,
4 COJIEpXKaIIUX pariOHAIbHBIC 1
CTCIICHU
[TpeoOpa3oBaHue BHIPAKCHHIA,
5 COJIECpKAIINX PAIMOHATBHBIC 1
CTETICHU
. TMoKasaTebHbIE YPABHEHHS 1 . https://interneturok.ru/article/ur
HEPaBECHCTBA oki-matematiki
. TMokasaTebHble ypABHEHNS 1 . https://interneturok.ru/article/ur
HEPaBECHCTBA oki-matematiki
8 IToka3aTenbHbIE ypaBHEHUS U 1
HEPaBCHCTBA
9 [Toka3aTenbHbIC YpaBHEHUS U 1
HEPaBCHCTBA



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

[Toka3arenbHble ypaBHEHHUS U

10
HEPaBEHCTBA

1 [TokazarenpHas GpyHKIHS, €€
CBOWCTBA U TpapuK
KonTponbhas pabota no teme
"CTerneHb ¢ paliOHaIbHBIM

12 nokazarenem. [TokazarenbHas
¢ynkuus. [TokazarensHbie
ypaBHEHHUS U HEpaBeHCTBA"

13 Jlorapugm umncia http://resh.edu.ru/

14 JlecsATHYHbIC N HATYPaJIbHEIC http://resh.edu.ru/
JorapudMbl

15 [Ipeo6pa3oBanue BbIpakeHUH,
COJepKAIINX JIOTapH(PMbI

16 [TpeoOpa3oBaHue BBIPAXKEHUH,
coJiepKaliX JorapuQmbl

17 [Ipeo6pa3oBanue BbIpakeHUH,
coJiepKaluX JorapuQmbl

18 [Ipeo6pa3oBanue BbIpakeHUH,
coJIepKanux Jorapudmol

19 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBA

20 Jlorapudmuueckune ypaBHEHHS U
HEpaBEHCTBA

21 Jlorapudmuueckune ypaBHEHHS U
HEpaBEHCTBA

29 Jlorapugmuueckue ypaBHEHUS U

HCPAaBCHCTBA



http://resh.edu.ru/
http://resh.edu.ru/

23

Jlorapudmuueckas GpyHKIus, eé
CBOMCTBa M rpaduK

24

25

26

Jlorapudmuueckas GpyHKIus, e
CBOWCTBA U TpapuK

Tpuronomerpuveckue
(GyHKIINH, UX CBOICTBA U
rpaduku
Tpuronomerpuveckue
(GyHKIUHU, UX CBOMCTBA U
rpaduku

http://resh.edu.ru/

27

Tpuronomerpudeckue
(GyHKINHU, UX CBOICTBA U
rpaduku

http://resh.edu.ru/

28

29

30

Tpuronomerpudeckue
(GyHKINHU, UX CBOICTBA U
rpaduku

[TprMeprl TPUTOHOMETPUUECKUX
HEPABEHCTB

[Ipumepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB

31

32

33

[IpuMepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

[Ipumepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB

KonTponbhas pabota no teme
"Jlorapudmuueckast pyHKIuUS.
Jlorapugmuueckue ypaBHEHUS U
HepaBeHCTBa. TpuroHomeTpuyec



http://resh.edu.ru/
http://resh.edu.ru/

Kue GYHKLIUHU U UX
rpaduxu. Tpuronomerpuueckue
HepaBeHCTBA"

34 HenpepoiBable pyHKINN

35 MeTto UHTEpBAIOB I
pelleHus] HEPABEHCTB

36 Metox UHTEPBANIOB AJIst
pellleHns HEPABEHCTB

37 [IpousBoaHas pyHKIUN

38 [TpousBoaHas GyHKIMH

39 I'eomerpuueckuii u il)n:«;nqecxnﬁ http://resh.edu.ru/
CMBICTI IIPOU3BOTHOMN

40 ['eomeTpuyeckuii u il)I/ISI/IquKI/Iﬁ http://resh.edu.ru/
CMBICT IPOU3BOIHOMN

41 [Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIMI

42 [Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIMMA
[TpousBoHAS CYMMBI,

43 MIPOU3BEICHHUS, YACTHOTO
byHKIMI
[TpousBoHAS CYMMBI,

44 MPOU3BEICHUS, YACTHOTO
byHKIII
[IpousBogHass CyMMBI,

45 MPOU3BEJEHHUS, YACTHOTO

byHKIMI



http://resh.edu.ru/
http://resh.edu.ru/

46

[IpuMeHeHne nNpou3BOIHON K
UCCIIeIOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

47

[IpuMeHeHne npou3BOIHON K
UCCJICIOBAaHMIO (YHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

https://interneturok.ru/article/ur

oki-matematiki

48

49

50

[IprumeHeHue nporu3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mporu3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

Haxoxnenue HaubobIiero u
HAUMEHBIIIETO 3HAUCHUS
GyHKIINM Ha OTpe3Ke

https://interneturok.ru/article/ur

oki-matematiki

51

Haxoxnenne HanbOoIbIIero
HANMEHBIIIETO 3HAYCHUS
(GyHKLIUU Ha OTpe3Ke

52

53

54

Haxoxxnenne HanboIbIIero u
HaMMEHBIIETO 3HAYCHUS
(GyHKIIMHM Ha OTpe3Ke
Haxoxnenne HanOobIIero u
HalMEHBIIETO 3HAaYCHUs
(GyHKIIMM Ha OTpe3Ke
Haxoxnenne HanOobIIero u
HaMMEHBIIETO 3HAYCHUS
(GyHKLIUHU Ha OTpe3Ke

http://resh.edu.ru/

http://resh.edu.ru/



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
http://resh.edu.ru/

55

Haxoxnenue HanbonpLero u
HAVMMEHBIIETO 3HAUYECHUS
(GYHKITMH Ha OTPE3Ke

56

[IpuMeHeHne npon3BOAHON IS
HAXOK/JICHUS HAMITy4IIEero
pelIeHus B MIPUKJIAHBIX
3aja4ax, s OlpeieIeHHs
CKOPOCTH Tpoliecca, 3aJaHHOT0
dbopmymnoit unu rpadpukom

https://interneturok.ru/article/ur

oki-matematiki

57

KonTtponpsHast pabora o Teme
"ITpousBoanas. [Ipumenenue
MPOU3BOAHOMN"

58

59

[lepBooOpasnas. Tabmuma
epBOOOPA3HBIX
[TepBooOpaznas. Tabnauma
epBOOOPA3HBIX

60

HHTerpai, reoMeTpUYECKHN U
(bu3uueckuii CMbICT MHTErpasa

http://resh.edu.ru/

61

HHTerpai, reoMeTpUYECKHN U
(buznyecKkuil CMbICIT UHTErpaia

https://interneturok.ru/article/ur

oki-matematiki

62

63

64

HHTerpai, reoMeTpuYECKHil U
¢buznyecKkuil CMbICT UHTErpaia

Brrunciienue unarerpana mno
dbopmyne Hetorona—JleliOHmIa

Brrunciienue unarerpana mno
dbopmyne Hetorona—JleliOHmIa

https://interneturok.ru/article/ur

oki-matematiki



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

65

Brrunciienue unrerpana no
dbopmysne Hetorona—JleliOHuma

66

67

Brrunciienue unrerpana no
dopmyne Herorona—JleliOHma

CucreMbl TUHEUHBIX YpaBHEHUH

68

69

70

CucreMbl TUHENHBIX YpaBHEHUN

Pemenne npukinagHbIX 3a1a4 C
MIOMOILIBIO CUCTEMBI JINHEUHBIX
ypaBHEHUI

Pemenue IMPUKIAAHbIX 3a1a4 C

IIOMOILBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUN

https://interneturok.ru/article/ur

oki-matematiki

71

72

73

CucreMbl U COBOKYITHOCTH
LEJIbIX, PALlUOHAJIbHBIX,
UppalMOHATIBHBIX,
MIOKa3aTeNbHbIX,
JorapupMHUUECKUX YpaBHEHUN U
HEPABEHCTB

CucreMbl ¥ COBOKYITHOCTH
LIEJIbIX, PALIUOHAJIBHBIX,
MPPALMOHAIIbHBIX,
MIOKAa3aTeNbHbIX,
Jorapu(pMHUECKUX YpaBHEHUN U
HEPABEHCTB

CucTteMsl u COBOKYITHOCTH
OCJIbIX, pallMOHAJIbHBIX,
HppannoHaJIbHbIX,
IMOKa3aTCIbHBIX,



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

Jorapu(pMHUUECKUX YPaBHEHUN U
HEPaBEHCTB

74

CucreMbl U COBOKYITHOCTH
LIEJIbIX, PALIUOHAJIbHBIX,
UPpaLMOHAIIbHBIX,
[I0Ka3aTeNbHbIX,
J0rapu(pMHUECKUX YpaBHEHUN U
HEPaBEHCTB

75

Hcnons3oBanue rpaguxos
(GYHKIUH IS peIICHUS
YpPaBHEHUH U CUCTEM

https://interneturok.ru/article/ur

oki-matematiki

76

77

78

79

Hcnons3oBanue rpagukoB
GyHKIWN 1715 pereHust
YpPaBHEHUH U CUCTEM

[Ipumenenne ypaBHeHUH,
CHCTEM M HEPAaBEHCTB K
PELICHUIO MaTEMAaTHYECKUX
3aj71a4 ¥ 33/1a4 U3 Pa3IMIHBIX
oOracTell HayKu U pealbHON
KHU3HU

KonrtponbHas pabora no reme

"MHTerpa u ero npuMeHeHusl.
Cucremsl ypaBHeHUN"

HaTypaJ'IBHBIe 1 OCJIbIC YKUCiia B
3agadax u3 pCaHBHOﬁ KHU3HHU

https://interneturok.ru/article/ur

oki-matematiki

80

HarypanbeHble 1 11e51bIe YKciia B
3a71a4ax U3 peajsbHON KU3HU



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

81

Harypainbnsle u 1iessle yucna B
3aJja4ax U3 PeaJbHON KU3HU

82

[Ipu3Haky 1eIMMOCTH LIENIBIX
qucen

https://interneturok.ru/article/ur

oki-matematiki

83

84

[Ipu3Haky 1eIMMOCTH LIENIBIX
qucen

HpI/ISHaKI/I JACIIMMOCTH LECJIbIX
YHUCCJII

85

[ToBTOpenue, 06001ICHNE,
CUCTEeMAaTH3aIHs 3HaHWMH.
YpaBHeHus

86

87

88

89

[ToBTOpenue, 06001ICHNE,
CUCTEeMAaTH3aIHs 3HaHWMH.
YpaBHeHus

[ToBTOpenue, 06001IEHNE,
CUCTEeMAaTH3aIs 3HAHWM.
YpaBHeHus

[ToBTOpenue, 06001IIEHNE,
CHUCTEMAaTU3aIUs 3HAHHH.
YpaBHeHUs

[ToBTOpenue, o6odIIEHKE,
CHCTeMaTHU3alysl 3HAHH.
YpaBHeHUs

90

[ToBTOpenme, 0600IIEHNE,
CHCTEeMAaTH3aIus 3HAHUH.
YpaBHeHuUs



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

91

[ToBTOpenue, 06001ICHNE,
CUCTEeMaTH3alMs 3HAaHUH.
HepaBencrtpa

92

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3aIs 3HaHUM.
HepasencrBa

93

94

95

[ToBTOpEHME, 0000IICHUE,
CHCTEMAaTH3aIus 3HAHUMA.
HepasencrBa

[ToBTOpEHHME, 0000IICHUE,
CHCTeMaTh3alys 3HAHH.
Hepagencrtra

[ToBTOpEeHME, 0000IICHUE,
CHCTeMaTu3alys 3HAHMI.
CucreMmsl ypaBHeHUH

96

[ToBTOpenue, o6odIIEHNE,
cUCTeMaTU3alus 3HaHuH.
Cucrembl ypaBHEHUI

97

98

99

[ToBTOpenue, o6odIIEHKE,
CUCTEeMAaTH3aIHs 3HAHWM.
DyHKIMHU

[ToBTOpenue, 06001IIEHNE,
CHCTEMAaTH3alMs 3HAHUIA.
DyHKIMHU

l'onoBas mpoMexxyrouHast
aTTecTalys: KOHTPOJIbHAs
pabora




I'onoBas npomexxyrounas
100 aTTeCTaIUs: KOHTPOJIbHAS
pabora

O0001enue, cucTeMaTA3aIus
101 3HaHUH 3a Kypc aireOpsl U
Hayal MaTeMaTHIECKOTO

agann3a 10-11 xmaccos

O0001enne, cuCTEMaTA3aIUsA

102 3HaHMUM 3a Kypc anreopsl U

HayaJl MaTCMaTHu4CCKOIro

anann3a 10-11 xaccos

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA.
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYEHUKA.

1) Maremaruka: ainreOpa ¥ Havaja MaTEMaTHYECKOTO aHajHM3a, TCOMETpPHSI.
Anrebpa ¥ Hayajga MaremaTuyeckoro aHaimsa. 11 kmacc. Amumon II.A.,
Konsrun FO.M. TkaueBa M.B. u apyrue. U3narensctBo: «lIpocBemenne.

2) MaremaTtuka: anrebpa W Hadalla MaTEeMAaTUYECKOTO aHajiM3a, TEeOMETpPHHS.
Anrebpa ¥ Hayana Marematuyeckoro aHaimsa. 11 kmacc. Anumon II.A.,
Kossarun 10.M. TkaueBa M.B. u npyrue. M3narensctBo: «IIpocBemenuey.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA.

1) JLA.AnexcanapoBa. AnreOpa v Havalla aHaJIM3a: CaMOCTOSTeNbHbIE PaboThl. 10
knacc - M.: Muemo3suna, 2019.

2) A.I'.'Mopakosuu, E.E. TynpunHckas. Anre6pa v Havyasa ananuza. 10 — 11 kiaccsr:
KOHTpOJIbHBIE paboThl. M.: MHemo3uHa, 2019;

3)J1.O.[denuieBa. anredpa u Havana aHanuza.l0-11 kimaccel: TeMaTUYECKUE TECTHI
1 3a4eThl. M.: Muemo3una, 2019

4) 'eometpust: nunaktudeckue matepuainsl st 10 u 11 knacca/ B.I'. 3uB.- 9-¢ u3g.
— M.: IlpocBemenue, 2019.

5) A.I'MopakoBud. AnreOpa u Haudaja aHanuza. Meroaudeckoe rocoOue s
yuutend. M.: Muemosuna, 2000, 2008.

6 ) [loypounsie pazpabotku no reometpuun. 10 knacc / Coct.B.A. SApoBenko. — M.:
BAKO, 2020.

7) A.I1.Epmosa, B.B.I'01060p0ibK0. cCaMOCTOSITEIILHBIC U KOHTPOJIBHBIE PAOOTHI 1O
reomerpun 1is 10 knacca. — M.: Mnekca, 2020.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1) Tlpesentanus: festival.lseptember.ru

2) https://interneturok.ru/article/uroki-matematiki

3) http://resh.edu.ru/

4) http://www.edu.ru/index.php

5) https://math-ege.sdamgia.ru

6) http://alexlarin.net
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http://resh.edu.ru/
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