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MOSACHUTEJIBHASA 3AIIUNCKA

Pabouas mporpamma yue6HOTO Kypca «Anredpa v Hadaia MaTeMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs mis obydarormuxcst 10 —11 xmaccoB paspabotana Ha
ocHoBe DeepanbHOr0 roCyIapCTBEHHOTO 00pa30BaTeIHLHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHS, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHHMIA,
OPENBABISIEMBIX K MaT€MaTHYECKOMY OOpa30BaHUIO, U TPAJAMIMI POCCUICKOIO
oOpa3oBanusi. Peanuzanus mporpamMmbl oOecreyMBaeT OBJAJCHUE KIIOYEBBIMU
KOMIIETCHIIMSIMH, COCTABJISFOIIUMUA OCHOBY JJISI CaMOPA3BUTHUS U HEMPEPHIBHOTO
o0pa3oBaHMsl, ETOCTHOCTh OOIMIEKYIbTYPHOTO, TUIHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUS JTUYHOCTH OOYJAFOIIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHANIM3a» SIBJSETCS OJAHUM U3
HaubOosee 3HAUYMMBIX B MPOTrpamMMe CTaplied IIKOJbl, MOCKOJBbKY, C OJHOU
CTOPOHBI, OH OO0OECIEeYMBAET HMHCTPYMEHTANbHYIO 0a3y s HU3y4eHUs BcCexX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI, (POPMHUPYET JIOTUYECKOE U
a0CTpakTHOE MBINUJICHHE Yy4YalluXcsi Ha YPOBHE, HEOOXOAMMOM MJii OCBOEHUS
KypcoB HH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4Yallhecs OBJIAJeBAlOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMU
HAyKH, KOTopas (popmMyIupyeT CBOU JOCTHKEHHS B MaTEMaTUUYECKOM opMe.

Kypc anreOpsl 1 Hauan MareMaTHYeCKOro aHajlu3a 3aKJIaJIbIBA€T OCHOBY IS
YCIICITHOTO OBJIAJEHUS 3aKOHAMHM (U3MKH, XHUMHUHU, OHOJOTUH, MOHMMAHUSA
OCHOBHBIX TEHJCHLHMA SKOHOMUKM M OOILIECTBEHHOW JKW3HH, IO3BOJISET
OpUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIOJIb30BaTh UX B MOBCEAHEBHOW XM3HU. B TOXe Bpemsi oBiajieHHE
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMH MaTEMaTHUYECKUMU KOHCTPYKIUSMU
pa3BUBAaeT yYMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPXKACHUS, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3AIUIO, abCTparupoBaHue u
aHaJIOT U0, OPMUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlUIeHHE. B xo1e nzyueHus
anreOppl M Havyajl MaTEMaTUYECKOro aHajiu3a B CTaplied IIKoJe Yydyalluecs
NOJIY4atOT HOBBIM OMNBIT PEIICHHWS MPUKIAIHBIX 334a4, CaMOCTOSITEIIBHOIO
NOCTPOEHUSI MAaTEMaTUYECKUX MOJENEH pEabHbIX CUTyaluid W WHTEpIpETalnu
MOJIYYCHHBIX  pElIeHUH, 3HAKOMSTCA C  IpUMEpPAaMH  MaTEeMaTUYECKHX
3aKOHOMEPHOCTEH B TpHUpPOAE, HAyKe K B HCKYCCTBE, C BbIJAIOLIUMUCA
MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

Kypc ob6nagaer 3HAaUMTENbHBIM BOCIUTATENbHBIM MOTEHIMATIOM, KOTOPBIN
peanu3yeTcsl Kak 4epe3 y4eOHbI mMaTepuan, CocOOCTBYIOMIMKM (OPMUPOBAHHUIO
HAy4YHOTO MHUPOBO33PEHMS, Tak M dYepe3 creuuuky ydeOHOH IesTenbHOCTH,



TpeOyroleit CaMOCTOATEIIbHOCTH, aKKypaTHOCTH, IPOJOJKUTEIBHOM
KOHLIEHTPAlM1 BHUMAaHHS 1 OTBETCTBEHHOCTH 3a IMOJYYEHHBIN pe3ysbTarT.

B ocnoBe metomuku o0Oydenus anreOpe M HauyajgaM MaTeMaTUYECKOTO
aHaJIN3a JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUEHMUSL.

CtpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTH4YECKOIO aHaIN3a» BKIHOYAET
CIEAYIOUIME COAEPKATENbHO-METONNYECKNE JIMHUM: «Yucia W BBIYHCICHUSY,
«Dyakuu  u - rpadpukm», «YpaBHeHHMST U HepaBeHCTBa», «Hauama
MaTeMaTU4yecKoro asamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBIE
COZIEPXKATEIBHO-METOAMYECKUE JIMHUM H3Y4YaroTCsd Ha MPOTSHDKEHUM JBYX JIET
oOy4deHHusl B CTaplleil IIKOJE, €CTECTBEHHO AOIOJHAS APYr Jpyra U MOCTEIEHHO
HACBIIAsACh HOBBIMM TEeMaMH M  pasgenamu. JlaHHbIA Kypc — sIBIseTCA
UHTETPaTUBHBIM, IIOCKOJIBKY OOBeIuHsEeT B ce0e cojepKaHhue HECKOJIbKHX
MaTeMaTHUYECKUX JAUCLHUIUIMH: ajqreOpa, TPUTOHOMETPHS], MAaTEMAaTUYECKUI aHaIIn3,
Teopusi MHOXKecTB U JAp. [lo Mepe Toro kak yuwamuecs OBJIZE€BalOT BCE Ooiee
IMIMPOKUM MATEMAaTUYECKUM almapaToM, Y HUX MOCIEI0BATENbHO (POPMUPYETCS U
COBEPILEHCTBYETCS YMEHUE CTPOUTh MATEMAaTUYECKYyI0 MOJENb pEeaJbHOU
CUTyalluu, TPUMEHITh 3HaHWA, MOJy4YeHHbIE B Kypce «AnreOpa u Hayana
MaTEMaTHYECKOTO aHaJIN3a», JUIsl PELIEHUSI CaMOCTOATENbHO C(HOPMYIMPOBAHHON
MaTEMaTUYECKOH 3a/1a4yH, a 3aTEM UHTEPIIPETUPOBATH MOJyUYEHHBIN PE3yJIbTaT.

CopepxarenbHO-MeTOAUYECKasl JMHUA «YUucna M BBIYMCIECHHS» 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB MCMOJIB30BAHUS AEHCTBUTEIbHBIX YHCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOM IkoJyie. B crapmiell mkose oco0oe BHUMaHHUE YIENAETCA
(OpMUPOBAHNIO TPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIOYAKOUIMX B ce0s
UCIOJIb30BaHUE pAa3IMUYHBIX (OpPM 3amucu JEHCTBUTENBHOTO 4YHCIA, YMEHHE
palMOHAIIBHO BBINOJNHATh JEHCTBUS C HUMH, JelaTb HPUKUIKY, OLIEHUBATH
pesynpTaT. OOydarommecs MOMY4YalOT HAaBBIKU MPUOIMKEHHBIX BBIYUCICHHM,
BBIMIOJIHEHMSI JIEHCTBUM C YHMCIAMM, 3allUCAaHHBIMM B CTaHAApTHOW (opme,
VICIIOJIB30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUMN.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHHH BCETO
oOydeHHss B CTapuledl MIKoJie, MOCKOJbKY B KaXKIOM paszfelie IporpaMMbl
IPEIYCMOTPEHO PEIIEHHE COOTBETCTBYIOIMX 3aaad. OOydaromuecs: OBJIaJEeBaIOT
pa3IMYHBIMM METOJAMH PELICHUS LEJbIX, PalUOHAIBHBIX, HPPALUOHAIBHBIX,
[IOKAa3aTEeNbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMIA,
HEPaBEHCTB U X cucteM. [lomydyeHHbIe yMEHUS UCIIOJIb3YIOTCS TPU UCCIIEAOBAHUN
(GYHKIMI C TOMOUIBIO MPOU3BOJHOM, PEIICHUH NMPUKIAJAHBIX 33Ja4 U 33434 Ha
HaxX0XJE€HWE HaumOOJbIIMX W HAaUMEHBIIMX 3HaueHuM ¢yHkuuu. JlaHHas
coJiep)KaTeibHasl JIMHUSA BKJIIOYAeT B ce0d Takke (QOpMUPOBAHME YMEHMMH
BBIMOJHATh pacdy€Tbl Mo (opMysiaM, IpeoOpa3oBaHUsl LENbIX, PALMOHAIbHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKEHHUI, a TaKXe BBIPAKEHUH,



COJlepKalX CTerneHu u Jjorapudmbl. brarogaps u3yudeHuio anreOpandecKkoro
MaTepuana NPOUCXOJMUT  JaJIbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKkTHOTO MBILIUICHUSA YdYalluxcsi, (OPMHUPYIOTCA HAaBBIKM JETyKTUBHBIX
paccyxJieHuid,  pabOThl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEACTABICHHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npeniaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBHI JJI pPEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIrJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKUMM U TpaduKU» TECHO
NeperIeTaeTcs ¢ APYruMHy JIMHUAMU Kypca, HOCKOIbKY B KAKOM-TO CMBICIIE 331aET
NOCJIEIOBATEIBHOCTb U3Yy4YEeHUs Martepuana. N3yuenne CTENIEHHO,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUN NIl pelIeHus 3a7a4 U3 APYruX y4yeOHBIX
NPEAMETOB U PEAJbHOM KU3HU TECHO CBA3aHO KaK C MAaTEMaTUYECKUM aHaJU30M,
TaK W C pEIICHHEeM ypaBHEHUW U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMaHHE
ynensiercs: GopMHpPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBAaTh MOJIY4YCHHbIE (PYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUU
YU HaBBIKOB, IIO3BOJISIIOLIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHIECKOU, rpaduueckoir um cimoBecHOW. Ero m3yuenwme
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
000011IEHUIO U KOHKPETU3ALIMH, UCTIOIb30BAHUIO aHAJIOTHA.

CopnepxarenbHas nuHus «Havana mMaremMaTM4eckoro aHaau3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPYI KaK MaTEMaTU4YECKUX, TaK U NMPUKIAIHBIX 3a7ady,
JOCTYMHBIX 00YYarOIMIMMCSI, ¥ KOTOPBIX MOSBISETCS BO3MOXHOCTh UCCIIEI0BATh U
CTpouTh rpaduku (YHKUUN, ONpEeAeNsATh HX HauOOJbIIMNE W HAUMEHBIINE
3HAYEHHMsSI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpeHHUsl TmpoueccoB. JlaHHas colepxkKaTeiapHas JUHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUSI MaTeMaTH4YECKUX MOJENIEd peajbHbIX CHUTyalUu,
HAXOXKJEHUSl HAaWJy4dlIero pEHIeHUs B MPUKIAAHBIX, B TOM YHCIIE COLHUAIbHO-
PKOHOMHYECKHUX, 33/Ja4ax. 3HAKOMCTBO C OCHOBaMM MaTE€MaTHYECKOIO aHaIu3a
CIOCOOCTBYET Pa3BUTUIO aOCTPAKTHOIO, (HOPMAIBHO-JIOTUYECKOTO U KPEATUBHOTO
MBIIJICHUS, (OPMUPOBAHUIO YMEHHMH pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHKE M HcKyccTBe. OOywaromiyecss Y3HAIOT O
BBIAAIOLIMXCSI PE3ysbTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTUS MATEMaTUKH Kak
HayKH, U UX aBTOpax.

CopnepxaTenbHO-MeTOANYECKAs! JIMHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIIEHA  DJJEMEHTAM  TEOPUUM  MHOXKECTB. [€OpETHKO-MHOKECTBEHHBIE
IPEACTABIICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MAaT€MAaTHKU M IMPEAJIarator



Hanbosiee YHUBEPCATbHBINA A3BIK, OOBEIUHSIIONINI BCE pa3eibl MaTeMaTUKH U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PA3HBIE MAaTEMATUYECKUE TUCLUIUIMHBI B €IUHOE
nenoe. IToatoMy BaXHO JaTh BO3MOXKHOCTh IIKOJIBHUKY IOHHMATh TE€OPETHKO-
MHOKECTBEHHBIM f3BIK COBPEMEHHOM MAaTeMaTHMKHM M HCIIOJIb30BAaTh €ro JJis
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa M Hayala MaTEeMaTHUYECKOIO aHAJINW3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(OpMHPOBATh HABBIKH IIOCTPOEHUS MOJIEIEN peabHbIX CUTYalli, UCCIEA0BAHUS
ATUX MOJEJIEH C MOMOLIBIO ammapaTa aiaredpbl U MaTeMaTHUYECKOro aHaiau3a U
UHTEPIIPETALNN MOJIYYEHHBIX PE3yJbTaTOB. Takue 3aJaHusl BIUIETEHBI B KayKIbli
U3 pa3/iesioB IPOrpaMMbl, IOCKOJIBKY BECh MaTEpHal Kypca IIMPOKO MCHOJb3YETCs
JUISl peleHus] PUKIAAHBIX 3a1a4. [Ipu pemeHun peaibHbIX NPaKTHYECKUX 3a7ad
ydalyecs: pa3BUBAlOT HAOIIOAATEIBbHOCTb, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAIOTHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobiiemy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJa4 OPraHU3yeTCs B MPOIECCe M3YUEHHS BCEX TeM Kypca «Anredpa u Hayana
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IUVIAHE

B yueOHOM TutaHe Ha HW3yYeHHE Kypca anreOphl M Hadal MaTeMaTHYECKOTO
aHanm3a Ha 6a30BOM ypOBHE OTBOAMTCA 2 yaca B Hexento B 10 kiacce u 3 yaca B
Heaemo B 11 kmacce, Bcero 3a 1Ba roga ooydenust — 170 gacos.



COAEPXKXAHHME YYEBHOI'O KYPCA
10 KITACC

Yucaa v BBIYMCICHUSA

Pannonanbabie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE NIPOOHU, MPOIIECHTHI,
OeCKOHEUHbIE  MepuoAudeckue aApodbu. ApudpMeTruyeckue  omnepauud ¢
palMoOHANIBHBIMU YHUCIIAMU, PE0Opa30BaHMs YUCIOBBIX BhIpakeHu. [Ipumenenue
Ipobeil 1 MPOLEHTOB JJIsl PEIIeHUsl MPUKIAAHBIX 33/a4 U3 PA3IMYHBIX OTpacien
3HAHUM U PEATbHOM )KU3HU.

JevicteurenpHble  yucia. PanuoHanbHBIE W UppalMOHAIBHBIE YHUCIA.
Apudmernueckue omnepalnudd ¢ JeUCTBUTENbHBIMU yuciaamu. [IpubGnmxéHubie
BBIUHCIICHUS, IPABUJIA OKPYTJICHUS, IPUKUJIKA U OLICHKA PE3yJIbTAaTa BEIYMCIICHHM.

Cremmenp ¢ membiM  mokazatenmeM. CrammaptHas Qopma  3ammcu
JNEUCTBUTENHLHOTO uucna. Vcmonp3oBaHwe MOAXOASIMIe (OPMBI  3alHCH
JNEUCTBUTEIBHBIX YHUCEN IJI PEIICHUS NPAaKTUYECKUX 3a7ad U IPEACTaBICHUS
JAHHBIX.

ApudmeTnuecknii  KOpeHb  HaTypalbHOMW  cTemeHd.  JledcTBus ¢
apu(pMETUICCKUMU KOPHSIMH HATypaJIbHON CTEIICHH.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOrO apryMeHTa. APKCUHYC, apKKOCUHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPA30BaHHUS.

[TpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHBIE
TPUTOHOMETPHUYECKUE (HOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
MeToa uHTEpPBAJIOB.

Pemmenue nenbix 1 [poOHO-PALIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanoHalIbHBIX YPABHEHUM U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeEHNE ypaBHEHU U HEPABEHCTB K PEUICHUIO MAaTEMAaTHYECKHUX 3a7ad
¥ 3a71a4 U3 Pa3IMYHBIX 001acTell HAYKH U PeasIbHOM KU3HU.

DyHKIUHN U TPAPUKH

OyHkums, crnocodsl 3amaHus ¢GyHknuu. ['paduk ¢dyskiuu. BzaumHO
oOpaTHbIC PYHKITUH.

OO6nacTb ompeneneHuss 1 MHOXKeCTBO 3HaueHud (ynkumu. Hymu ynkium.
[TpomexxyTku 3HAKOTIOCTOSIHCTBA. YETHBIC 1 HEUETHBIC (PYHKITUH.

CrernienHast GyHKIHS ¢ HATypaJdbHBIM U IIEJIBIM TIOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauK KOpHs n-OM CTEIEHHU.



Tpuronomerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMeHTa.

Hauasa MmaTeMaTH4eCKOr0 aHAIM3a

[TocnenoBaTenbHOCTH, CHOCOOBI 3a1aHUS MOCJIEA0BATENBHOCTEN.
MOHOTOHHBIE TIOCJIEIOBATENBHOCTH.

ApudmeTrnueckast 1 reOMEeTpHUecKasl mporpeccur. beckoHeyHo yObIBaromiast
reoMerpuueckas nporpeccusi. CyMMma O0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lVcronb3oBaHuE mporpeccuu s
pELIEHHUS peAJIbHBIX 3a/1a4 MPUKIAJIHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoO)kecTBO, omnepainuu HajJ MHOXecTBamu. [uarpammbl Ditnepa—BenHa.
[IpuMeHeHE TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJisi OINKCAHUS PEaJbHbIX
IPOLIECCOB U SIBJICHUM, TPU PELICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucaa v BBIYMCJICHUSA

Harypanpubie u nensie uncina. [Ipu3sHaku 1eIMMOCTH LENBIX YUCEN.

CreneHb ¢ paMOHAIBHBIM NOKa3aresneM. CBOMCTBA CTEIECHH.

Jlorapugm umncna. JlecaTuyHble U HaTypajabHbIE JOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBanue BbIpaX)eHH, COAEPIKALIUX JTOTapUPMBI.

[IpeoOpa3oBaHue BBIpAXKEHUN, COAEPKAIIMUX CTENEHH C PaAlUOHAIBHBIM
IIOKAa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[lokazarenbHbIE ypaBHEHHS M HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHU. PellleHne NpUKIaIHbIX 337a4 C NOMOILBIO
CHUCTEMBI JIMHEHUHBIX YPABHECHUM.

CucreMsl M COBOKYITHOCTH PALMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad U 3a/ad U3 Pa3IuYHbIX OoOJacTedl HayKd M peaJbHOU
KU3HU.

DyHKUMM U TPaPUKH

®Oynkuusa. [lepuoguueckne  QyHkuuu. [IpoMexyTkm  MOHOTOHHOCTH
¢yHkuun. MakcumyMbl 1 MUHUMYMbI GyHKIuu. HauOosbliee M HauMeHbIlee
3HaYeHUE (PYHKIIMHU Ha TPOMEKYTKE.

TpuronomeTrpruyeckue QyHKIUHN, UX CBOWCTBA U TPapUKH.

[TokazarenbHas u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaUKH.



Hcnonp3oBanne rpadukoB GyHKIIUNA N7 PENICHUS] YPABHCHUN U JTMHEHHBIX
CHCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA I HCCIENOBAHUS TPOIECCOB U
3aBUCUMOCTEHN, KOTOPbIE€ BO3HHUKAIOT MPHU PEIICHUU 3a/ady U3 APYruX y4eOHbIX
NPEAMETOB U PEATIbHOMN KU3HMU.

Hauasa MmaTeMaTH4eCKOr0 aHAIM3a

HenpepeiBable ¢pyHKIIMU. MeTox HHTEPBATIOB JJIsl PELICHHS] HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. [eomerpudyeckuii u  QuU3MUECKUN  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHbie  dJ€MEHTApHBIX  (QYHKUUNA.  DOpMysibl  HAXOXKIACHUS
IIPOM3BOJHON CyMMBI, MPOU3BEIEHUS H YACTHOTO (DYHKIIUH.

[TpumeHeHre MPOU3BOJHON K MCCIIEOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenue HanOobIIero 1 HAaMMEHbIIEro 3HauYeHus (QYHKIMKU Ha
OTpE3KE.

[IpumeHeHne TPOU3BOAHOM Uil HAXOXKIACHHS HAWIYYIIErO0 pELUICHUS B
NPUKIAIHBIX 3aJa4yax, [JIsi OIPENENICHHs CKOPOCTH IpoLecca, 3aJaHHOIO
bopmynoit uinu rpadpuKoMm.

[TepBoo6pa3zHas. Tabnuia nepBooOpa3HbBIX.

WNHuterpan, ero reomMerpuyeckuil ©u (Quanueckuid cMbici. Beruucienue
uHTerpana no popmyne Herorona—JleitOnuna.



INVIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yLI€6HOFO npeamMceTa «MaremaTuka» JOJIDKHO oOecrneynBaTh
AOCTHXKCHHUC HA YPOBHEC CPCAHETO O6HIGFO O6p8.30BaHI/I$I ciaeayromux JNIYHOCTHEIX,
MCTAIPCAMCETHBIX U IIPCAMCETHBIX 06p330BaTeJ'II)HLIX PE3YyJIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeaMmeTa
«Maremartnkay XapakTepu3yloTCs:

['paxxgaHckoe BOCUTaHUE:

c(hOpPMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIUU 00YYaIOIIErocs Kak aKTHBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHMCKOrO OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUMA,
nporeaAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUU C HX
(GYHKIUSMHU 1 Ha3HAYECHUEM.

[TaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaXKTAHCKON UACHTUYHOCTH, YBAKEHUS K
MPOIIJIOMY U HACTOSAIIEMY POCCUMCKON MaTEMaTUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU HIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax
HKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTE! poccHiicKOTO HapoJa;
c(OpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  MOBEACHUA,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKCHUIM HAYKU U JIEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

DCTeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHUEM K MHUPY, BKIIIOYasl 3CTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, peleHnu, paccyXIECHUN;
BOCIPUUMYHBOCTHIO K MATEMAaTUYECKUM aCTIEeKTaM Pa3INYHbIX BUJOB HCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHATH MaTEeMaTUYECKUE 3HAHUS B
WHTEpecax 3J0pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 30pPOBbIO (310pOBOE MUTAaHUE, COANTAHCUPOBAHHBIM PEXUM 3aHATUH U

OT/IbIXa, peryJssipHast buznueckas aKTUBHOCTB); duznyecKoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUSIX CTIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeTbHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATILHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOP
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;
TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTE€MaTUYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHMI0 Ha MTPOTSIKEHUH BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO SKOJOTUYECKOM KYJIbTYpbl, MOHHUMAHUEM BIIHSHUS
COLMAJIbHO-DKOHOMUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHONW M COLUUAIBHOU
Cpelbl, OCO3HAHMEM TJI00ATBPHOTO  XapakTepa JKOJOTHYECKUX MpodiieMm;
OpHEHTallMel Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUW JUIs PEIICHUsS 3a/lady B
00JlacT  OKpyKalollel cpeabl, IJIaHUPOBAHHUS TIOCTYNKOB U OLEHKH HX
BO3MO>KHBIX MTOCHEACTBUN JIJIs1 OKPYKAIOIIEH CPEJIbI.

[{eHHOCTH HAyYHOTO MO3HAHUSL:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKH W  OOIIECTBEHHOW TMPAKTHKH, TMOHUMaHHUEM
MaTEMaTUYeCKOM HayKd Kak cgepbl UYeJOBEYECKOM AesTeNbHOCTH, STaroB €€
pa3BUTHS M 3HAYUMOCTH JUIsI PA3BUTUS LMBUIM3ALMH; OBJIANECHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOW KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILECTBIIATh IMPOEKTHYI0 M HCCIEIOBATENbCKYIO JESITEIbHOCTD
WHJVMBUAYAJIBHO U B IPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaTbl OCBOCHMS MPOTPAMMbI Y4EOHOro MpeaMera
«Marematuka XapaKTEPU3yOTCS OBJIAJICHUEM YHUBEPCATHHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUGHBIMU
oelcmseusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvnvie = noznaseamenwvmvle  Oeticmsus,  obecneuusaom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HNPOYECCO8 00YYaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJHCAlowe2o  Mupa;,  NpUMeHeHue  J102U4eCKUX,
UCC1e008amenbCKUux onepayull, yMeHuti pabomams ¢ uHgopmayueti).

ba3oBeie toruueckue AenuCTBUs:

e BBIBIISATH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKU MAaTEMaTUYECKUX
00BEKTOB, MOHATHUN, OTHOIIEHUW MEXIY MOHIATHUAMU; (HOPMYIUPOBAThH
OTIpe/Ie]ICHUs]  TOHATWN; YyCTAaHABJIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKaIy, OCHOBAaHUS JUIsi OOOOIICHUS W CpPaBHEHHUS, KPUTEPUHU
IIPOBOJIMMOTI0 aHAJIN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH W  TPEOOPa30BBIBATH  CYXKJICHHS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJISAITH ~ MAaT€MAaTHMYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npemsiaraTh  KPpUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
POBOJUTH CaMOCTOSTENIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKIICHUN (TPSMBIE U OT MPOTHBHOTO), BRICTPAWBATh apTyMEHTAITUIO,
NPUBOJNTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBL;

BBIOMpaTh CIOCOO pelieHuss y4eOHOM 3amaud (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBHIOMpATh HawboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSITEJIHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBnie HCCICAOBATCIbCKHUC HeﬁCTBHﬂZ

UCTIONIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIHUpOBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUYUE, MPodIeMYy,
yCTaHABIMBAaTh WCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apTyMEHTUPOBATH CBOO TIO3UINIO0, MHCHHUE;

IPOBOJIUTH CaMOCTOSITEIIEHO CIUTaHUPOBAHHBIH OKCIIEPUMEHT,
UCCIICIOBAaHNE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTrO
o0ObeKTa, SBJICHHS, TMPOLECCa, BBIABICHUIO 3aBUCHMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENTbHO (hOPMYJTHPOBATH 0OOOIICHHS U BBIBOBI TIO PE3YJIhTaTaM
POBEAEHHOTO HAOJIOICHHUsS, UCCICIOBAHMS, OIECHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB H 0000IIEHNUH;

MIPOTHO3UPOBATh BO3MOXXKHOE PA3BUTHE MPOIECCa, a TAKXKE BBIJBUTATH
MIPEATNOJI0KEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadopmanueii:

BBISIBIISATH JIePUIMTHI UHPOPMALIUU, TAHHBIX, HEOOXOJUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI PELICHHUS 3a]1a4u;

BEIOMpAaTh  WHGOPMAIMI0 W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHTO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh HHPOPMALINIO, MPEJCTABIATh €€ B Pa3IM4HbIX (pOopMax,
WUTIOCTPUPOBATH Tparueck;



2)

OLICHUBATh HaJEXHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
c(hOpMyJIMPOBAHHBIM KPUTEPHUSIM.
Vuueepcanonuvie KoMMyHuKamueHnwvle Oelicmeus, — 0Oecneyusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OVUATOUWUXCSL.
OO01ieHue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXKJIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHMsI B YCTHBIX M NUCbMEHHBIX TEKCTaX, JaBaTh IOSCHEHUsS II0
XOJly pelleHus 3a/1a4i, KOMMEHTHUPOBATh MOJy4YECHHBIN PE3yJIbTaT;

B X0/ 00CYKJE€HUS 3a7]aBaTh BONPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI,
npo6JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UJIEH, HAIICIIEHHBIE HA TIOUCK
pELICHMS; COIOCTaBIATh CBOU CYKIEHHA C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh pa3jIMdMe U CXOJCTBO MO3MILMI; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIACHS, CBOU BO3PAKEHMS;
NOPEACTAaBIIATh  pPE3yJbTaTbl  PEIICHHs  3aJayd,  JIKCIEPUMEHTA,
UCCIIEJIOBaHMsI,  TMPOEKTa;  CAaMOCTOSTENbHO  BBIOMpAaTh  (popmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAUU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHIUBUTyaIbHON pabOThI U pENICHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHOM JeATEIBHOCTH, IUTAHMPOBATH OPTAHHU3AIMI0 COBMECTHOM
paboThI, pacpeAesaTh BUABI paboT, TOTOBapUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYXIeHHs, 0OOMEH MHEHHUH,
«MO3TOBBIE TITYPMBD» W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH UI€HAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETrO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUS.

Yuueepcanouvie  pecynamuenvie  Oeticmeus, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranuzanus:

COCTAaBJISITH IJIaH, aITOPUTM PEILICHUS 33]1a4M, BHIOMPATh CIIOCOO PEIICHHUS C

y4€TOM MMEIOILIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUI ¢ y4ETOM HOBOM MH(OPMALINH.
CaMOKOHTpOJIb:

BJIAJ€Th HAaBbIKAMU TO3HABAaTEJIbHOM pediekcuu Kak OCO3HaHUS
COBEpILIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJE€Th CHocOo0aMu  CaMONPOBEPKH, CAMOKOHTpOJISI Mpolecca U
pe3yabpTara peuieHus MaTeMaTUueCKOM 3a/1auu;



e TNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH PELIICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSTEILCTB, JTAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OICHMBATH COOTBETCTBHE pE3YJbTaTa WEIH W YCIOBHUSIM, OOBICHSTH
IIPUYMHBl TOCTHXKEHUSI WM HEIOCTUXKEHUs PE3YJIbTAaTOB JACATEIIBHOCTH,
HAXOJIUTh OIMMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMaTHYECKOTO aHAIH3a»
Ha YPOBHE CpPEIHEro o0Iero oOpa3oBaHUs JOKHO OOECIEUUBATH JOCTHKEHUE
CIIEYIOIINX TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KITACC

Yucsia ¥ BbIYMCICHUSA

OnepupoBaTrh MOHATHSIMH: PALUOHAIBHOE W JEHUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JECSATUYHAS APOOb, POLIEHTHI.

BemonHaTe  apudmernueckue — omepauud  C  palMOHAIBHBIMU U
JNEUCTBUTEIbHBIMU YUCIIAMU.

BoinonuaTe npuOamkEHHbIE BBIUMCICHUS, UCIIONB3YS MpaBUjla OKPYTJICHHUS,
JeNaTh MPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCICHUMN.

OnepupoBaTh NMOHATUSAMHU: CTEIEHb C ILEJNBIM IIOKa3aTeslieM; CTaHJapTHAs
dopMa 3amMcu JIEHCTBUTEIBHOIO 4YHCJA, KOPEHb HATypaJbHOW CTEIEHHU;
UCIOJIb30BATh MOAXOIALYI0 (POPMY 3allUCH JEHCTBUTEIBHBIX YUCEN AT PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh NMOHATUAMU: CUHYC, KOCUHYC M TAHTE€HC IIPOU3BOJIBHOIO YIJIA,
UCIIOJIb30BaTh 3aIIMCh [TPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonusaTe npeoOpa3zoBaHusl TPUTOHOMETPHUECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3oBaHUs LETBIX, PAlMOHAIBHBIX W HPPAMOHATbHBIX
BBIDOKEHMM M pellaTb  OCHOBHBIE THUIIBI  LEJbIX, PAlUOHAIBHBIX U
VPPaLMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS M HEPABEHCTBA ISl PELICHUS MAaTEMATUYECKUAX 3a1a4
M 3371a4 U3 Pa3IMYHBIX 001acTell HAYKH U PeaslbHOM KU3HU.



MonenupoBaTh peajbHble CUTyallud Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQXECHHS, YpaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayH, MCCIEIOBAThH
NOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM allllapaTa ajreopsl.

DyHKUMH U TPaPUKH

OmneprpoBarh MOHATUAMH: (YHKIMS, CIIOCOOBI 3alaHus (QyHKUMH, 001acThb
onpezeNieHusT U MHOXECTBO 3HAueHUN (QYHKIUH, rpaduk (GyHKIUH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OmnepupoBaTb NOHATUAMM: YETHOCTh M HEYETHOCTh (YHKLUUHU, HYJIU
(YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Wcnonp3oBatek rpaduky GyHKUNN AJIs PELLICHUS] YpaBHEHU.

CTtpouTh U 4uTaTh TPaPUKU JTUHEHHONW (QPYHKIMH, KBAJPATUIHONW (PYHKIIHH,
CTETNEHHOMN (PYHKIUH C LETBIM OKA3aTEIIEM.

Wcnonp3oBate rpadpuku (QyHKUMH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCHUMOCTEHN MpH PELICHUM 33a4 U3 JPYIMX Y4eOHBIX NMPEAMETOB U PEaJbHOU
KHU3HU; BbIpaxaTh POpMyIaMH 3aBUCUMOCTH MEXIY BEIIUYUHAMH.

Hauaja maTeMaTH4ecKOro aHajmu3a

OmnepupoBaTh MNOHATUAMH: I[OCIEAOBATEIBHOCTh, apudMeTHdyeckas u
reOMEeTpUYECKasi IPOrPECCUH.

OmnepupoBarh MNOHATHSAMM: OECKOHEYHO YOBIBaIOIIas TIeOMeTpUUecKas
nporpeccusi, cyMmma 0€CKOHEYHO yObIBaIOIIeH reOMETPHUUECKON MPOTPECCHH.

3amaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U IIPOIPECCUN ISl PELLIECHUS
peasIbHBIX 3a]1a4 PUKIIAJHOTO XapaKTepa.

MHokecTBa M JI0rHKA

OmneprpoBaTh MOHATUIMH: MHOXECTBO, ONE€paIK HaJl MHOXECTBaMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapar JAias — OMHCAHUSA
pEaIbHBIX MPOLIECCOB M SIBICHUN, NPU PELIEHUU 337ad U3 JPYIHX Y4eOHbIX
IPEIMETOB.

OnepupoBarb  HOHATHUSAMHU: ONpENEIICHNEe,  Teopema,  CIEICTBUE,
JI0Ka3aTeJIbCTBO.

11 KIJIACC

YucJa 1 BBIYUCIEHUS

OnepupoBaTh TMOHATUSIMHU: HATypaJIbHOE, IIEJI0€ YHUCIO; MCIOIb30BaATh
MPU3HAKU JIEJIMMOCTH LIEJIBbIX YKMCEN, PA3JIOKCHUE YMCIIa HA MPOCTbIE MHOXUTEIH
JUISL PELICHUS 3a7a4.

OnepupoBaTh MOHATHEM: CTEIIEHb C PALIMOHATBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JOTapu(PM UHCIIA, TECATUYHBICE W HATypalbHBIC
Jorapu(MsbI.



YpaBHeHMs U HEPABEHCTBA

[IpumensTs cBoOWcTBa CTemeHW JUid NpPeoOpa3oBaHUsl  BBIPAKECHU;
ONEPUPOBATh NOHATHUAMM: ITOKA3ATEIBHOE YPAaBHEHHE WM HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI [I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BeimonHaTe npeoOpa3oBaHUs BBIPAKEHUH, COAEpPXKAIIUX JIOTapU(PMBbL;
OTEpUPOBATH MOHATHSIMHU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO; pPEIIaTh
OCHOBHBI€ TUIIBI IOTAPU(PMHUUECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxonuTe pemenns npocTeNmnX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
MCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUN Il PELICHUS IPAKTUYECKUX 3aa4.

HaxomuTh pemenus npoCTeUInX CUCTEM M COBOKYIHOCTEM PAallMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MogenupoBaTh peanbHbIE CUTyalldd Ha S3bIKE€ anredpbl, COCTABIATH
BBIDAKCHHSI, YPABHEHUS, HEPABEHCTBA M CHCTEMBl II0 YCIOBHIO 3aJayH,
UCCIIEIOBATh MMOCTPOCHHBIE MOJIENIH C UCTIOJIb30BAHUEM armapaTa aareOpbl.

DOyHKIUHN U TPAPUKH

OnepupoBaTh MOHATUSMH: MEpHOAUYECKass  (PYHKUMS, TPOMEXKYTKU
MOHOTOHHOCTH (DYHKLHH, TOYKM OKCTpeMyMa (QYHKIMM, HauOonbliee U
HauMEHbIlIee 3HAYeHHUs (QYHKIUMU Ha [POMEKYTKE; MCIONb30BaTh HUX s
UCclIeIoBaHus PyHKINHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHSAMHU: TpadUKHU IMOKA3aTEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (PYHKLMI; N300paXkaTh UX HA KOOPAMHATHOM IIOCKOCTH U
VICIIOJIB30BATh I PELICHUS YPABHEHUI U HEPABEHCTB.

N3o0paxkath Ha KOOPJAWHATHOW TUIOCKOCTH I'padUKu JTUHEWHBIX YpaBHEHUI
Y WCIIOJIb30BaTh UX JUIA PELICHUs] CUCTEMBI JIMHEHHBIX YPABHEHUM.

Wcnonp3oBath rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEHN U3 APYTruX y4eOHBIX AUCLMILINH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

OmneprpoBaTh MOHATUSAMU: HENpPEpbIBHAS (YHKIUS; MPOU3BOAHAS (QYHKIUU;
UCIOJIb30BaTh T€OMETPUUECKUN U (PU3NUECKHIT CMBICI IPOU3BOIHOM AJIsl PEIICHUs
3a/1ad4.

HaxoauTs npon3BOAHbBIE AIEMEHTAPHBIX (PYHKIMH, BBIYUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEIECHMS, YACTHOT'O (DYHKIIUH.

Hcnonp30BaTh MPOM3BOIHYIO AJISl UCCIEN0BaHUS (GYHKIIMHM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHAThH PE3YyIbTaThl UCCIEOBAHMS K ITOCTPOEHUIO TpahUKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKACHWS HAWIYdIIero pEIICHHS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMATIbHO-DKOHOMUYECKUX, 3aa4ax.

OmnepupoBaTh MOHATUSIMU: [E€PBOOOpa3Hass M MHTErpaj; IOHMMATH
reoMeTpUYECKUi U GU3NYECKUIN CMBICT UHTErpasa.



Haxonute mepBooOpa3Hble 3JEMEHTAPHBIX (DYHKIIM;, BBIYHCISATH HHTETPAI
no popmyne Herorona—Jleibuua.

Pemrate mpuknagHble 3a7a4M, B TOM YHCIE COIHAIHHO-3KOHOMHUYECKOTO U
(u3MUeCcKOro Xapakrepa, CpeACTBAMH MATEMaTHYECKOTO aHAITU3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosnyecTBO 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoaenpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenI
MHoOXecTBa palluOHAIBHBIX U
1 JICUCTBUTEIIbHBIX Yucell. PallioHanbHbIE 14 1
YpaBHEHUS U HEPABEHCTBA
) Oyaknuu u rpadukn. CTeneHs C IeNIbIM 6
MOKa3aTeneM
3 Apudmerndeckuii KOpeHb N—O1 CTETIeHU. 13 1
UppanmonanbHbie ypaBHEHUS! 1 HEPABEHCTBA
Dopmysl
4 TpUroHoMeTpuu. TpuroHomerpuyeckue 22 1
ypaBHEHUS
5 [TocnenoBaTeTbHOCTH U TPOTPECCUM 5
6 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIlUs 3 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 0




11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoaenpie  Ipakriieckue o0pa3oBaTejibHbIE
padoThI padoTsbI pecypeni
CreneHsb ¢ palluOHATBLHBIM [TOKA3aTEIEM.
1 [TokazarenpHas ¢pyHkums. [lokazarensHbie 12 1
YpaBHEHHUSI U HEPABEHCTBA
Jlorapudmuaeckas GyHKIHS.
2 Jlorapudmudeckue ypaBHEHUS U 12
HEpaBEeHCTBA
Tpuronomerpuueckue QyHKIIMH U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEeHCTBA
4 IIpousBoaHas. [IpumeHeHne Npou3BOIHOMU 24 1
5 HNuTterpan u ero npuMeHeHust 9
6 Cucremsl ypaBHEHU 12 1
7 HarypanbHblie u 1ienble yncina 6
g [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 18 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoysmdecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema Ypoka KOHTpOJILHbIe HpaRTn'{ecmle
n/n Bcero u3ydeHusi o0pa3oBaTesibHbIE PeCYPChI

padoTsbI padoThI

MHOk€eCTBO, OIepaluy Hal
1 MHOX€ECTBaMU. JluarpaMmsl 1
Olinepa—BenHa

PanmonanbHbie yucia.

OOBIKHOBE € U Jec e
2 PHCHOBCHIBIC 1 ACCHTHAH ] https:/resh.edu.ru/subject/51/10/
IpoOwH, IPOLIEHTHI, OECKOHEYHBIS

MEePUOIUIECKHE TPOOH

Apudmernueckue orneparuu ¢
paIoHaIbHBIMU YHCIIAMH,
peoOpa3oOBaHUS YUCIOBBIX
BBIPAKCHUI

[Ipumenenue npobeli ¥ MPOIIEHTOB
JUISL peLIEHUs MPUKIIAHBIX 3a/1a4
U3 Pa3JIMYHBIX OTpACIel 3HAHUN U
peanbHON KU3HU

[Ipumenenue npobeli ¥ IPOIIEHTOB
IUTSL PEIICHUS TIPUKJIAIHBIX 3a/1a9

. . 1 https://resh.edu.ru/subject/51/10/
W3 PA3IUYHBIX OTpaciIeV 3HAHUU U

peanbHON KU3HU

JleiicTBUTEIbHBIC YKCTIA.
6 PanmonansHble ¥ UppallMOHATIBHBIC 1
qHcia



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

Apudmerndeckre oneparum ¢
IEeHCTBUTEILHBIMH YHCIIaMH

[TpuGnuxEHHbBIE BEIYUCIICHUS,
IIpaBUjIa OKPYIJVICHUS, IIPUKUIKA U
OLICHKA PE3YJIbTATa BBIYUCICHUN

https://resh.edu.ru/subject/51/10/

ToxmecTBa v TOXK/ICCTBCHHBIC
npeoOpazoBaHus

10

YpaBHeHUE, KOPEHb YPaBHEHUS

https://resh.edu.ru/subject/51/10/

11

HepaseHctBoO, pemieHue
HEPaBEHCTBA

12

Meton nHTEpBAIOB

13

Pemenue nensix u 1poOGHO-
palMOHANBHBIX YPaBHEHUH U
HEPaBEHCTB

14

KonrponsHast pabora o Teme
"MHOXeCcTBa palluOHAIbHBIX U
JICUCTBUTEIILHBIX YUCEIT.
ParmoHanbHbie ypaBHEHUS U
HEpaBEHCTB"

https://resh.edu.ru/subject/51/10/

15

OyHKIHSI, CIIOCOOBI 3aJaHUS
¢ynkuuu. Bzaumuo o6patHbie

byHKITII

16

I'paduk pysakmuu. Odmacts
OIIPEAETICHUS U MHOXKECTBO
3HayeHui pyHkuuu. Hymu
¢bynkuuu. [IpomexyTku
3HAKOIOCTOSIHCTBA

https://resh.edu.ru/subject/51/10/

17

Uérabie 1 HeU€THBIC PYHKITUN



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

18

CTGHGHB C LICJBIM IIOKA3aTCJIEM.
CrannmaptHas popma 3amucu
JNIEUCTBUTEILHOIO YHCIIa

19

Hcnonp30BaHue MOIXOAAIICH
(hOpMBI 3aIMCH JIEHCTBUTEIBHBIX
YUCEIl ISl PEIIEHUS IPAKTUYECKUX
3a7a4 ¥ MPeACTaBICHUS JaHHBIX

https://resh.edu.ru/subject/51/10/

20

Crenennast pyHKIUSA C
HATYPaJIbHBIM U LEJIBIM
nokasarenem. E€ cBolicTBa u

rpapux

https://resh.edu.ru/subject/51/10/

21

Apudmerndeckuii KOpeHb
HaTypaJbHOU CTEIIEHU

22

Apudmernueckuii KOpeHb
HaTypaJlbHOW CTETICHU

23

CoiicTBa apu(pMeTHIECKOro
KOpHSI HaTypAJIbHOM CTEIICHU

https://resh.edu.ru/subject/51/10/

24

CaoiicTBa apuPpMETHIECKOTO
KOpHSI HaTypaJIbHOM CTEIICHU

25

CaoiicTBa apuPpMETHIECKOTO
KOpHSI HAaTypaJIbHOM CTENICHU

https://resh.edu.ru/subject/51/10/

26

JleticTBus ¢ apuMeTHUECKUMHU
KOPHSIMU N—OM CTENEHU

27

JleiicTBus ¢ apuMeTHIESCKUMHU
KOPHSIMU N—OM CTENEHU

28

JleiicTBus ¢ apuMeTHIECKUMHU
KOPHSIMU N—OW CTENEHU

29

JleticTBus ¢ apuMeTHUECKUMHU

https://resh.edu.ru/subject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

KOPHSIMU N—OM CTENEHU

JleiicTBus ¢ apupMeTHIESCKUMHU

30 KOpHSIMU N—OU CTEIIECHU

31 Pemenne I:IppauHOHaHBHHX https://resh.edu.ru/subject/51/10/
YpaBHEHHI U HEPABEHCTB

0 Pewenue I\/'IppaI_II/IOHaJIBHBIX
YpaBHEHHI U HEPABEHCTB

33 Peluienie HppaHORaILHEIX https://resh.cdu.rw/subject/51/10/
YpaBHEHH U HEPABEHCTB

14 Pemenue I:IppaI_II/IOHaJ'IBHI)IX
YpaBHEHHI U HEPABEHCTB

35 Pewenue I\/'IppaI_II/IOHaJIBHBIX
YpaBHEHHI U HEPABEHCTB

16 CgoiicTBa 1 rpaduK KOpHS N-0it
CTETIEHU

17 CgoiicTBa 1 rpaduK KOpHS N-0it
CTETeHU
KonrponsHast pabora o Teme

38 "Apugmerneckuii Kopers n-of https://resh.edu.ru/subject/51/10/
crenenu. MppannoHanbHbie
ypaBHEHHUS U HEpaBEeHCTBA"

39 CuHycC, KOCUHYC U TaHT€HC
YHCJIOBOTO apryMeHTa

40 Cunyc, KOCUHYC U TAaHT€HC
YHCIIOBOTO apryMeHTa

41 APKCHIYC, apKIOCHHYC 1 https://resh.edu.ru/subject/51/10/
apKTaHT€HC YHCIIOBOI0 apryMeHTa

42 ApKcHHYC, apKKOCUHYC U



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

APKTAHI'CHC YUCJIOBOI'O apryMeHTa

Tpuronomerpuyeckas
OKPY>KHOCTb, OTIpEICIICHIE

43 . https://resh.edu.ru/subject/51/10/
TPUTOHOMETPHUECKUX (DYHKIIUN
YHUCIIOBOTO apryMeHTa
Tpuronomerpuyeckas
44 OKPY)KHOCTB, OTIpE/ICTICHHE
TPUTOHOMETPHUECKUX (DYHKIIUN
YHICIIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUIECKHE
hopmyIbI
46 OCHOBHEIC TPHIOHOMETPHHCCKHE https://resh.edu.ru/subject/51/10/
hopmyIbI
47 OCHOBHBIE TPUTOHOMETPUIECKUE
(bopmyIbI
43 OCHOBHBIEC TPUTOHOMETPUIECKHE
hopmyIbI
49 [IpeobpaszoBanue
TPUTOHOMETPHUYECKUX BBIPOKEHHIMA
50 [Tpeodpasosarme } https:/resh.edu.ru/subject/51/10/
TPUTOHOMETPHUYECKUX BBIPOKCHHIA
51 [IpeobpazoBanue
TPUTOHOMETPHUYECKUX BBIPOKEHHH
5 ITpeoOpasoBanue
TPUTOHOMETPHUYECKUX BBIPOKEHHIA
53 [IpeobpazoBanue
TPUTOHOMETPHUYECKUX BBIPOKCHHIA
54 Pemenue TpuroHoMeTpUYECKHX https://resh.edu.ru/subject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

YpaBHEHU

55

Pemrenne TpuroHoMeTpu4eCcKux
YpaBHEHU

56

Pemennie TpuroHoMeTprUUECKUX
YpaBHEHUI

57

PeweHne TpUroHOMETpUYECKUX
YpaBHEHU

58

Pemrenne TpuroHoMeTpu4eCcKux
YpaBHEHU

59

Pemenuie TpuroHoMeTpruuEeCcKUX
YpaBHEHUI

https://resh.edu.ru/subject/51/10/

60

KonrponsHast pabora o Teme
"®opMyJIbl TPUTOHOMETPHH.

Tpuronomerpuueckue ypaBHeHus"

61

ITocnemoBaTeIbHOCTH, CIIOCOOBI
3a7aHus MOCIIEI0BATEIbHOCTEH.
MOHOTOHHBIE
[TOCJIEI0OBATEILHOCTH

62

Apudmernueckas u
reOMEeTpHUYECKasi IPOrPECCUH.
Hcnons3oBanue Nporpeccuu uist
pelLIeHNs peabHbIX 3a1a4
IIPUKJIAJHOTO XapaKTepa

https://resh.edu.ru/subject/51/10/

63

beckoneuno yoOpIBaroras
reOMETpPUYIECKasl IPOTPECCHS.
CymMma 6eckoHeuHO yObIBaroIei
TeOMETPUYECKON MPOTPECCUH

64

dopmyIia CIOKHBIX MTPOLEHTOB



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

65 dopmyIa CI0KHBIX IPOLEHTOB 1
O0001ene, cucTeMaTH3aIus

66 3HAHMH 32 KYPC anreOpeI 1 Hasa 1 https://resh.edu.ru/subject/51/10/
MaremaTuyeckoro ananuza 10
KJiacca

67 HroroBast koHTpOIBHAS paboTa 1
O0001menue, cucTeMaTH3aLUs

68 3HAHMH 38 KYPC anreOpe! 1 Havan 1 https://resh.edu.ru/subject/51/10/
MaTeMaTudeckoro ananusa 10
KJiacca

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KJIACC

KoanuecTBOo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoxa Bcero Kontpoavupie  Ipakruueckue u3ydeHHsi 00pa3oBaTesIbHbIEC PeCYpPChI
padoTsbI padoThI

1 (CTEMCHE © PALHOHATLHENM 1 https://resh.edu.rw/subject/51/11/
MoKa3areyieM

2 CaoiicTBa cTENEHN 1
[IpeoOpazoBanue BEIpaKEHUH,

3 COZepKALUX pPallMOHAIbHbIE 1 https://resh.edu.ru/subject/51/11/
CTETeHH
[IpeoOpazoBanue BEIpaKEHUH,

4 CoJIepXKalINX palioOHaIbHbIE 1
CTETICHH
[IpeoOpazoBanue BBIpAXKEHUH,

5 CoEpKaIlNX pallMOHATbHBIE 1 https://resh.edu.ru/subject/51/11/
CTCTICHH

6 [ToxazarenbHbIE ypaBHEHUS U |
HEPaBEHCTBA

7 Hoxasatenbitbie ypasHeHis u 1 https://resh.edu.ru/subject/51/11/
HEPaBEHCTBA

2 [ToxazarenbHbIE ypaBHEHUS U |
HEPaBEHCTBA

9 Hoxasatenbible ypasHEHHs i 1 https://resh.edu.ru/subject/51/11/
HEPaBEHCTBA

10 IToka3arenbHble ypaBHEHUS U 1
HEPaBEHCTBA

11 [TokazaTenpHas GyHKIUS, €€ 1 https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

CBOWCTBA U TpapuK

KoHnTtponbHast pabota mo Teme
"CteneHs ¢ pallMOHAIbHBIM

12 nokaszareinem. [lokasarenpHas
¢ynkuus. [TokazarenbHbie
YpaBHEHHUS U HEpPABEHCTBA"
13 Jlorapudm uncna
€CSATHUYHbIE U HATypaJbHbIE
14 P
sorapudMbl
15 [IpeobpazoBanue BBIpAKEHHIA,
coJiepKaIUX JOTapr(pMbI
16 [IpeoOpazoBanme BBIpAKEHUH,
CoJIepXKaIIuX JoTapudmbl
IIpeoOpa3oBanne BEIpAKEHUIM, .
17 peobp P https://resh.edu.ru/subject/51/11/
COJIepXKaIIuX JToTapudMbI
18 [IpeobpazoBanue BBIpAKEHHIA,
coJep KaIUX JOTapr(pMbI
19 Jlorapudmuueckue ypaBHeHUS U
HEPaBEHCTBA
JlorapudpmMmuyeckne ypaBHEHHS U )
20 puep P https://resh.edu.ru/subject/51/11/
HEPaBEHCTBA
71 Jlorapugmuueckue ypaBHEHUS U
HEPaBEHCTBA
” Jlorapudmuueckue ypaBHeHUS U
HEPaBEHCTBA
Jlorapudmuueckas KIus, e€ .
23 vp ¢ PymKi https://resh.edu.ru/subject/51/11/
CBOMCTBA U Tpaduk
24 Jlorapudmuueckas QyHKIus, eé



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

CBOWCTBA U TpapuK

Tpuronomerpuueckue GyHKINH, UX

25 .
CBOWCTBA U TpaduKu
26 Tpuronomerpudeckue QyHKINU, HX
CBOMCTBA U Tpaduku
7 Tpuronomerpudeckue QyHKIINU, UX
CBOWCTBA U TpaduKu
28 Tpuronomerpreckue GyKumH, ux https://resh.cdu.rw/subject/51/11/
CBOWCTBA U TpaduKu
29 [TpuMepbI TPUTOHOMETPHYECKIX
HEPaBEHCTB
30 [lpmMepEI TPHIOHOMETPHHIECKIX https://resh.edu.ru/subject/51/11/
HEPaBEHCTB
3l [TpuMepbI TPUTOHOMETPHUYECKIX
HEPaBEHCTB
0 [TpuMepbI TPUTOHOMETPHYECKIX
HEPaBEHCTB
KonTtponpHas pabota o teme
"Jlorapudmuueckast pyHKIUS.
Jlorapudmuyaeckue ypaBHEHUS U
33 HepaBeHcTBa. TpUuronoMerpuueckue https://resh.edu.ru/subject/51/11/
GYHKINH B UX
rpadukn. TpuroHoMeTpudeckre
HepaBeHCTBA"
34 HenpepoiBable pyHKINN
35 MeTtoa HHTEPBAIOB /ISl PEIICHUS
HEPaBEHCTB
36 MeTto UHTEPBAJIOB ISl PEIICHUS https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

HEPABEHCTB

37 [TpownsBogHas GyHKIHH https://resh.edu.ru/subject/51/11/
38 [IpousBoanas pyHKIUN
39 I'eomerpuueckuii u puzndeckuit
CMBICTT IPOU3BOAHOMN
40 ['eomeTpuyeckuii u ibmnqecm/lﬁ
CMBICJ IPOU3BOAHOMN
41 [IpousBoIHBIEC dTIEMEHTAPHBIX
byHKIII
42 HpOHSB(?,HHBIe DJIEMEHTAPHbIX https://resh.edu.ru/subject/51/11/
byHKIUI
43 [IpousBogHass CyMMBI,
MPOU3BEICHUS, YACTHOTO (PYHKIIMIA
44 [IponsBoaHas cymMmBl,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA
45 [ponsBozHas cyMMBL, 5 https://resh.cdu.rw/subject/51/11/
MIPOU3BEICHUS, YaCTHOTO (PYHKITHIA
[IprMmeHeHne npou3BOJHON K
46 HCCre0BaHuI0 (DYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI
IIpuMeHeHne nNpou3BOIHON K
47 HCCreI0BaHuI0 QYHKINI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI
IIpuMeHeHne Npou3BOIHON K
48 WCCJICIOBAHUIO (PYHKIIMI Ha https://resh.edu.ru/subject/51/11/
MOHOTOHHOCTB M 9KCTPEMYMBI
4o ~ lpmMMCHCHNC POM3BOHON K https:/resh.edu.ru/subject/51/11/

UCCJICIOBAaHUIO (PYHKIIMI Ha



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

MOHOTOHHOCTBH U 3KCTPEMYMBEI

50

Haxoxnenne HanOonbIIero u
HAMMEHBIIIETO 3HAaYeHUs! (PYHKIIUHU HA
OTpe3Ke

51

Haxoxnenne HanOonbIIero u
HAaUMEHBIIIET0 3HAYCHUS (YHKITUU Ha
OTpe3Ke

https://resh.edu.ru/subject/51/11/

52

Haxoxnenne HanOombIIero u
HAaUMEHBIIIET0 3HAUYCHUS (YHKITUU Ha
OTpe3Ke

53

Haxoxnenue HaubonpLero u
HAUMEHBIIIETO 3HaUCHUsI (PYHKITUU HA
OTpe3Ke

54

Haxoxnenue HaubonpLero u
HAUMEHBIIIETO 3HAUCHUsI ()YHKITUU HA
OTpe3Ke

https://resh.edu.ru/subject/51/11/

55

Haxoxnenne HanOonbIIero u
HAaUMEHBIIIET0 3HAUYCHUS (YHKITUU Ha
OTpe3Ke

56

[IprmeHeHre nporu3BOIHOMN IJIst
HAXO0JKJICHUS HAWJTYUIIETO PEIICHHS
B MIPUKJIAIHBIX 3a/1a4ax, JJIs
OTpeieTICHUsT CKOPOCTH IMPOIlecca,
3aJaHHOTO (POPMYJION WK TpaduKOM

https://resh.edu.ru/subject/51/11/

57

KoHnTtponbHast paboTta mo Teme
"[IponsBoanas. [Ilpumenenne
MPOU3BOAHOMN"

58

[lepBooOpa3nas. Tabnuma

https://resh.edu.ru/subject/51/11/
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epBOOOPA3HBIX

[TepBooOpa3znas. Tabnuia

59
epBOOOPA3HBIX

60 Hurerpar, l:eOMeTqueCKHH 1 https://resh.edu.ru/subject/51/11/
buznyeckuit CMbICT UHTETpaia

61 HHterpail, reOMETpUYECKUN U
(u3uUecKuii CMBICT HHTErpasia

6 WNHuTterpan, reoMmeTpu4ecKuii u
(u3uUecKuii CMBICT HHTErpasia

63 Borancrenme H\,HTerpana no gopyne https://resh.edu.ru/subject/51/11/
Herorona—JleitOaumna

64 Brruncnenmne uHTerpana mo popmyiie
Herorona—IJleitbHuna

65 Boruncnenue unrerpana no ¢popmyiie
Hrrorona—IJleitbuuna

66 Bhrancrenme H\,HTerpana no gopyze https://resh.edu.ru/subject/51/11/
Herorona—JleitOaumna

67 CucreMbl TUHENHBIX YPaBHEHUM

68 CucreMbl TUHEWUHBIX YpaBHEHUH
Pewienne npukiiagHbIX 3a1a4 ¢

69 MOMOIIIbIO CUCTEMBI IMHEUHBIX https://resh.edu.ru/subject/51/11/
ypaBHEHUU
Pewienne npukiiagHbIX 3a1a4 ¢

70 MOMOIIIbIO CUCTEMBI TMHEUHBIX
ypaBHEHUU
CucreMbl 1 COBOKYITHOCTH LIETIBIX,

71 palMOHATBHBIX, UPPALIMOHAIBHBIX, https://resh.edu.ru/subject/51/11/

NOKa3aTebHbIX, JIOTapU(YMUIECKUX
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YpaBHEHUM U HEPABEHCTB

72

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALMOHAJIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(YMUIECKUX
YPaBHEHU U HEPABEHCTB

73

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
PalMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(YMUIECKUX
YPaBHEHU U HEPABEHCTB

74

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
PalMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(PMUIECKUX
YPAaBHEHU U HEPABEHCTB

https://resh.edu.ru/subject/51/11/

75

Hcnonb3oBanue rpagukoB GpyHKITUH
JUTSL PEeUICHUsT yPAaBHEHUN U CUCTEM

76

Hcnonp3oBanue rpagukoB (HyHKIHIHA
JUISL PELIeHUs] yPaBHEHUN U CUCTEM

https://resh.edu.ru/subject/51/11/

77

[IpumeHeHre ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a7ad ¥ 3a7a4 13
pa3nuyHbIX 00jacTeil HayKu U
pEaTbHOM )KU3HU

78

KoHnTtponbHast pabota 1mo Teme
"MHTEerpall u ero NpuMEHEHUsl.
Cucremsl ypaBHeHUN"

https://resh.edu.ru/subject/51/11/

79

Harypanbabie u 11e161€ Yynciaa B
3a71a4ax U3 peajabHON KU3HU

80

Harypanbnbie u nensie yncia B
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3a7ja4ax U3 peajbHOU KU3HU

HarypanbHble u 1enpie yucia B

81 . https://resh.edu.ru/subject/51/11/
3a/1a4ax U3 pealbHOM KU3HH

82 [Ipr3HaKu AETMMOCTH LEIbIX YHCE

83 [Ipu3Haku neIMMOCTH LENbIX YUCE

84 [Ipr3HaKu AETMMOCTH LEIbIX YHCEN

85 Hosropenme, 0606meH1fe, https://resh.edu.ru/subject/51/11/
CUCTeMaTH3aIlus 3HAHUH. Y paBHEHHS

26 [ToBTOpeHme, 0600IIEHNE,
cHUCTeMaTU3alvs 3HaHU. Y paBHEHUS

87 Hosropenne, 0606meHI:Ie’ https://resh.edu.ru/subject/51/11/
CHUCTEMaTH3aIlus 3HaHUH. Y paBHEHUS

88 Hosropenme, 0606meH1fe, https://resh.edu.ru/subject/51/11/
CUCTeMaTH3aIlus 3HAaHUH. Y paBHEHHS

29 [ToBTOpeHme, 0600IIEHNE,
cHUCTeMaTU3alvs 3HaHU. Y paBHEHUS

90 [ToBTOpeHme, 0600IIEHNE,
cHUCTeMaTU3alvs 3HaHU. Y paBHEHUS
[ToBTOpeHnue, 060061ICHNE,

91 CHCTeMaTHU3alus 3HaHUH. https://resh.edu.ru/subject/51/11/
HepasencrtBa
[ToBTOpeHme, 0600IIEHNE,

92 cucTeMaTu3alus 3HaHuH. https://resh.edu.ru/subject/51/11/
Hepasencrtpa
[ToBTOpeHme, 0600IIEHNE,

93 CHUCTEMaTU3alysI 3HaHUH.
HepaBenctpa

94 [ToBTOpeHnue, 060061ICHNE, https://resh.edu.ru/subject/51/11/
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cucTeMaTu3alus 3HaHuH.
HepaBenctpa

[ToBTOpeHnue, 06001ICHNE,

95 cucTeMaTu3anus 3HaHul. CUCTEMEI 1
ypaBHEHHIA
[ToBTOpEeHme, 0600IIEHNE,

96 cucteMarusanys 3HaHui. CucTeMBI 1 https://resh.edu.ru/subject/51/11/
ypaBHEHHIA

97 [ToBTOpeHme, 0600IIEHNE, |
cuctemMaTusanus 3Hanuil. OyHKInmu

98 Hosropenme, 0606meHIfe’ 1 https://resh.edu.ru/subject/51/11/
cucTemMaruzaiys 3HaHui. OyHKIUu

99 HroroBast koHTpOIBHAs paboTa 1

100 Hrorosas koHTpOJbHASA paboTa 1
O0001enue, cucTEMaTH3 AU

joy  uauuii3a kype aireOpsi i Haual 1 https://resh.edu.rw/subject/51/11/
MaTeMaTHdeckoro aHanm3a 10-11
KJIaCCOB
O00011eH1Ee, cCUCTEMaTH3 AL

102 3HAHMH 38 KYPC a/reOpe! 1 Hasan 1 https://resh.edu.ru/subject/51/11/
MaTeMaTHdeckoro ananm3a 10-11
KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTHYeCKOro aHaiusa, reometpus, 10
kiacc/ Bepuep A.JL., Kapm A.Il., Akninoneproe o6mectBo «3maTenscTBO
«IIpocsemenue»

* MartemaTuka: anredpa 1 Hayajaa MaTeMaTHYeCKOrO aHanu3a, reomerpus, 11
kiacc/ Bepuep A.JIL., Kapn A.Il., AkiinonepHoe obiiectBo «M31aTeabcTBo
«IIpocBemieHue»

* Maremaruka: anredpa v Hauajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
Anre0Opa u Havasa MaTeMaTU4YecKoro ananmsa (B 2 gactsax), 10-11 xmaccesl/ Yacts
1: Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosud A.I'. u apyrue; noju
pemakimeir MopakoBuua A.I'., OGIIECTBO ¢ OTPaHUYEHHON OTBETCTBEHHOCTHIO
«0I] MHEMO3HMHA»

* Maremaruka: ainredpa v Hayajga MaTeMaTHYeCKOro aHaiusa, reomerpusi, 10
kiacc/ Bepuep A.JIL., Kapn A.Il., AkiinonepHoe obmectBo «M31aTeascTBo
«IIpocsemieHue»

* MartemaTuka: anredpa 1 Hayajaa MaTeMaTHYE€CKOrO aHanu3a, reometpus, 11
kiacc/ Bepuep A.JL., Kapm A.Il., AkninonepHoe o6mectBo «3maTenscTBO
«IIpocemenue»

Anumos 1. A., Konsrun FO. M., Tkauésa M. B. u np.//Martemaruka: anredpa u
Hayajia MaTeMaTUu4eCcKoro

aHalin3a, rCOMCTpUs. Anre6pa 1 Havajla MaTEMaTHYE€CKOro aHaian3a. ba3oBbiil n



yrayonénnsiii ypoau 10-11 2019-2023 AO “UsparensctBo “IIpocBemenue”
2+1

Marematuka Atanacss JI.C., byty3oB B.®., Kagomnes C.b. u np.//MaremaTuka:
anreOpa u Hayaja mateMarudeckoroAranacst JI.C., byryzos B.®., Kagomiies
C.b. u op.//Matematuka: anreOpa 1 Hadaga MaTEMaTHIECKOTO

aHanusza, reomerpus. ['eomerpus. ba3ossiit u yrmyonéunsiii yposau 10-11 2019-
2023 AO “UzpatensctBo “IIpocBemenue” 1

Artanacs JI.C., byry3os B.®., Kagomues C.b. u ap.//MaTtemaruka: anredopa u

Hadaj1a MaTEMaTHu4CCKOI'O

METOIUYECKHUE MATEPUAJIBI VIS YYUTEJA
Anrebpa u Hadana ananu3a Anrebpa u Hayana aHanusa. 10-11 kmacc. TectoBbie

MaTepuabl AJis OLICHKH kauecTBa oOyuenus. Kpaitnesa JI.b. (2013, 128c.)

Anrebpa 1 Havana MaTeMaTudeckoro anaiausza. Tematudyeckue Tectol. 10 kacc.

ba3zossli1 yposens. Tkauea M.B. (2018, 79c.)

Anre6pa 1 Hayaja MaTeMaTU4ecKoro aHajan3a. TemaTuueckue TecThl. 11 Kiacc.

ba3zoBriii ypoBenb. Tkauera M.B. (2019, 96¢.)

Anre6pa u Hauana maremMatudeckoro ananusa. 10 kinacc. KontponbHbie paboTh



B HOBOM (hopmare. ynuunbi FO.I1., CemenoB A.B. (2021, 80c.) AnreGpa u
Hayaja MaTeMaTH4eCcKoro aHanuza. Jugakruaeckue marepuansl. 10 kimacc.

(bazogsrit u yray6a. ypoan) [llabynun M.U. u ap. (2017, 208c¢.)

Anre6pa 1 Havaja MaTeMaTUYeCKOro aHanu3a. Junakruueckue marepuainsl. 11

kiacc. (bazoselii ypoBens) [llabynun M.U. u ap. (2015, 191c.)

Aﬂre6pa 1 Hayajla MaTeMaTHUYEeCKOro aHaiau3a. MeToanueckue PEKOMCHAALINN.

10-11 xnaccel. ®enoposa H.E., Tkauera M.B. (2017,

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH
UHTEPHET
https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/11/
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