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MOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueGHOTO Kypca «Anredpa n Hadaia MaTeMaTHUIECKOTO
aHanm3a» 0azoBoro ypoBHs mis obydarormuxcs 10 —11 xmaccoB paspaborana Ha
ocHoBe DeniepansbHOroO roCyAapCTBEHHOTO0 00pa30BaTeIbHOTO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
IPEIbSIBISIEMBIX K MAaTeMAaTUYECKOMY OOpa30BaHHIO, U TPATUIUI POCCHICKOTO
oOpazoBanusi. Peanuzanus mporpaMmbl OOECHEUYMBAET OBJAJECHUE KIHOYEBBIMU
KOMITETEHLIUSIMHU, COCTABJIIOIIMMU OCHOBY JJIsi CAMOPAa3BUTHUSI M HEMPEPHIBHOTO
00pa3oBaHusl, IEJIOCTHOCTh OOLIEKYIBTYPHOTO, JUYHOCTHOTO U MO3HABATEIILHOIO
Pa3BUTHS JIMYHOCTH O0YYaIOIIUXCH.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havana MaTeMaTH4YEeCKOrO aHANIM3a» SIBJSIETCS OJAHUM U3
HauOosee 3HAYMMBIX B MPOTrpaMMe CTapIied IIKOIbl, MOCKOJbKY, C OIHOMU
CTOPOHBI, OH OO€CNEeUYMBAET MHCTPYMEHTANbHYIO 0a3y Il H3Yy4eHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHbI, (OPMUPYET JIOTUUECKOE U
aOCTpakTHOE MBINIJICHUE Yy4YalluXcsi Ha YpOBHE, HEOOXOAMMOM MJii OCBOEHUS
KypcoB HH(OPMATUKH, OOIIECTBO3HAHUS, HMCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecs OBJIAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHHSI B MaTEMaTHUYECKO dopMe.

Kypc anreOpbl n Hauyan MaTreMaTHYEeCKOro aHaliu3a 3aKJaJIbIBa€T OCHOBY IS
YCIICITHOTO OBJAJEHUS 3aKOHAMHU (U3UKH, XHUMUHU, OHOJOTHUH, NOHUMAHUSA
OCHOBHBIX TEHJICHLMI 53KOHOMHUKM M OOIIECTBEHHOW JKW3HH, I103BOJIAET
OpUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJb30BaTh MX B MOBCEAHEBHOM KU3HU. B TOXE BpeMs OBIIaJICHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMH MaTE€MaTHYEeCKMMH KOHCTPYKUHUSMU
pa3BUBAaE€T YMEHHWE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTD
YTBEPXKACHUS, UCIIOJIBb30BaTh 0000IIEHNE U KOHKPETH3AIUI0, abCTparupoBaHue u
aHaJIOruIo, POPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlUIeHHe. B xone nzyueHus
anreOppl M HayaJl MaTeMaTUYECKOro aHajiu3a B CTaplied IIKOoJe Yydyalluecs
NOJIy4alOT HOBBIM OMNBIT pEIICHHS MPUKIAIHBIX 3a4ad, CaMOCTOSITEIBHOIO
NOCTPOEHUSI MaTeMaTUYECKUX MOJENEN pEaIbHbIX CUTyalud W MHTEpPIpEeTaluu
MOJIYYEHHBIX  pELICHWH, 3HAKOMATCA C  NOpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B MNPUPOJE, HAYKE H B MCKYCCTBE, C BbIIAIOMIMMUCA
MaTeMaTUYECKUMU OTKPBITUSMH U KX aBTOPAMH.

Kypc obnagaer 3HAUMTENbHBIM BOCIUTATENIbHBIM MOTEHIIMATIOM, KOTOPBIN
peannzyeTcsl Kak 4epe3 y4eOHbIM maTepuai, CocCOOCTBYIOMINNA (POPMHUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHMS, TaK M dYepe3 creuuuky ydeOHON IesTeabHOCTH,



Tpebyromieit CaMOCTOSATEIIBHOCTH, AKKypaTHOCTH, IIPOAOJKATEIIEHOU
KOHIIEHTPAalM¥ BHUMAaHUs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBINA PE3YJIbTAaT.

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

Crpykrypa Kypca «AnreOpa 1 Hayanaa MaTeMaTUYECKOTO aHAJIN3a» BKIKOYAET
CIEAYIOUIME COAEPKATENBHO-METOANYECKAE JIMHUM: «Yucila W BBIYHUCICHUSY,
«Dyakmuun  u - rpadukm»y, «YpaBHeHMS U HepaBeHCTBa», «Hauwama
MaTeMaTH4ecKoro asHamusa», «MHoxectBa M JorMka». Bce OCHOBHBIE
COZIEPKATENBHO-METOANYECKUE JIMHUM H3Y4YaroTCs Ha IPOTSHKEHUM JBYX JIET
oOyudeHusl B cTaplleil LIKOJE, €CTECTBEHHO JOIOJIHASL APYr Apyra U MOCTEINEHHO
HAChIIAsCh HOBBIMM TE€MaMHU M pasfaenaMu. JlaHHBIM Kypc  SBISIETCSA
UHTETPAaTUBHBIM, IIOCKOJIbBKY OOBEIuHSET B cebe coAep)KaHhue HECKOJIbKUX
MaTeMaTUYECKUX JUCLHUIUIMH: ajre0opa, TPUTOHOMETPHS], MAaTEMAaTUYECKUI aHaAIIU3,
Teopusi MHOXKeCcTB U Jp. [lo Mepe Toro kak ywamiuecs OBJIAZEBAlOT BCE Ooiee
[MIMPOKUM MATEMATUYECKUM aliapaToM, Y HUX MOCJIEI0BaTEIbHO (POPMUpPYETCS U
COBEpPLICHCTBYETCSI YMEHHE CTPOMTb MATEMAaTHYECKYI0 MOJENIb pPEaTbHOU
CUTyalluu, TNPUMEHSITh 3HaHUA, TOJYy4YeHHbIE B Kypce «AnreOpa u Hayana
MaTEMaTHYECKOIO aHaJIN3ay, JUISl PEIIEHUS CaMOCTOATEIbHO CHOPMYIUPOBAHHON
MaTEeMaTU4YEeCKOM 3a/1auy, a 3aTEM UHTEPIPETUPOBATH MOJyUYECHHBIN PE3yJIbTaT.

CopepxxarenbHO-MeTOAMYECKas JIMHUAA «HUucna U BBIYMCIECHUS) 3aBEPIIACT
(¢bopMUpOBaHNE HABBIKOB UCIHOJIB30BAHUS ACHCTBUTEIbHBIX YHUCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOM IkoJie. B crapmiell mkose oco0oe BHUMaHHUE YIENSIETCA
(OpMUPOBAHNIO TPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIOYAIOUIMX B ce0s
UCIIOJIb30BaHUE pAa3IMUYHBIX (OpM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPallMOHAJIBHO BBINOJHATh JIEUCTBUS C HHUMH, Je€JaTh NPUKUIKY, OLICHUBATH
pe3ynpTaT. OOydarommecss MOMY4YalOT HAaBBIKU MPUONMKEHHBIX BBIYUCICHHM,
BBIMIOJIHEHMsI JEHCTBUM C YHCJIAMM, 3allUCAaHHBIMM B CTaHAAapTHOW (opme,
VCITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKCHUM.

JIuHnsa «YpaBHEHHs M HEPABEHCTBA» PEAIM3YETCS HA NPOTSHKEHUH BCETO
oOydeHHss B CTapuieil MIKoJie, MOCKOJbKY B KaXXKIOM paszfelie IporpaMMbl
NPEIYCMOTPEHO PELIEHHE COOTBETCTBYIOIMX 3afad. OOydaromuecs: OBIAJeBatOT
pa3IMYHBIMM METOJAMM PELIEHUS LEJbIX, PAlUOHAIBHBIX, HWPPALUOHAIBHBIX,
[OKAa3aTeNbHbIX, JIOTApU(PMUUECKUX UM  TPUTOHOMETPUUYECKUX  YPABHEHMH,
HEPABEHCTB U UX cucTeM. [loydeHHbIe yMEHNs HCTIOJIB3YIOTCS IIPU UCCIIEA0BAHNN
(GYHKIMI ¢ MOMOUIBIO MPOU3BOIHOM, PEHICHUH MPUKIAAHBIX 3a7ad U 3a7ad Ha
HaxXOXJECHWE HaumOOJBIIMX W HAaUMEHbIIMX 3HaueHu ¢yHkouu. JlaHHas
coJlep)KareibHasl JIMHUSA BKJIKOYAeT B ce0d Takke (QOpMUPOBAHUE YMEHUU
BBINOJHATh pacdy€rsl 1Mo (opMysiaM, IpeoOpa3oBaHUsl LENbIX, PAalMOHAIbHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, A TAaKXKE BBIPAXKCHUU,



collepKaluX CTeneHu M Jyorapudmel. brarogaps u3ydeHHIO aiaredpanyeckoro
MaTrepuajia  MPOMCXOAWT  JAJbHEWIIEE  pPa3BUTHE  ANTOPUTMHUYECKOIO U
aOCTPakTHOTO MBILIUICHUSA YydYaliuxcs, (OPMHUPYIOTCS HAaBBIKH JEITYKTUBHBIX
paccyxaeHuid, paboOTl C  CUMBOJBHBIMM  (OpMaMu,  IPeICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEN B BHJI€ PAaBEHCTB M HEPABEHCTB. Anredpa
npenigaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBI JJIi pELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 337a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKHU.

ConepxarenbHo-MeTOMYecKass JMHUSA «DYHKIMM U TpaduKu» TECHO
NIEPEIUIETAETCS C IPYTUMH JINHUAMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEN0BATENBHOCTD V3Yy4YECHHUS Marepuraa. N3yuenune CTEIICHHOMU,
MOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIHI, UX CBOWCTB
U rpaduKOB, UCIOIb30BaHUE (PYHKUMU NI pelIeHus 3ahad U3 JpYrux y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK W C pEIIeHHEeM ypaBHEHHWH U HepaBeHCTB. llpu 3TOM Oo0iblIOe BHUMaHHE
ynensieTcs: GopMHpPOBaHUIO YMEHUSI BBIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIEAO0BATh MOJYYCHHbIE (PYHKIHMH, CTPOUTH HUX
rpaduku. Matepuan 3Tol cojeprKaTesIbHON JTMHUY HalleJIeH Ha Pa3BUTHE YMEHUMN
Y HABBIKOB, IO3BOJSIIOIIMX BBIPAXAaTh 3aBUCHUMOCTH MEXIy BEJIMYMHAMH B
pa3nuuHOi (dopMe: aHAMUTHUECKOH, rpaduueckoil u cioBecHoil. Ero msyuenwue
CHOCOOCTBYET Ppa3BUTHUIO aNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
00001IEHNIO U KOHKPETU3ALMH, UCTI0JIb30BAHUIO AaHAIOTUH.

CopnepxarenpHas nuHuA «Hadana MareMarndeckoro aHaiau3a» I03BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KAK MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 3a1ad,
JOCTYMHBIX 00YYarOMIMMCsl, Y KOTOPBIX MOSBISIETCS BO3MOXKHOCTD MCCJIEIOBATh U
cTpouTh rpadukud (YHKIUN, ONpEAeNsATh HX HauOOJbIIMNE W HAUMEHBIINE
3HAYEHUs, BBIYUCIATH IUIOWAaad (UIyp U OOBEMBI TEJl, HAXOAUTh CKOPOCTH U
YCKOpPEHMs IIpoleccoB. JlaHHas colep:KaresbHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOEHUS MAaTEMAaTHYECKHX MOJEJIEU peaabHbIX CHTYalHM,
HaxXO0JICHUS HAWIYYIIETO PELIEHHs B IPUKIANHBIX, B TOM YHCJIE COLMAIBHO-
PKOHOMHYECKHMX, 33Ja4ax. 3HAaKOMCTBO C OCHOBAaMM MaTE€MaTUYECKOIO aHajau3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (POPMAIBLHO-IOTHYECKOIO U KPEATUBHOTO
MBILUIEHUS, (POPMHUPOBAHUIO YMEHHMIl pACIIO3HABATH IMPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE M HucKyccTBe. OOydarommecss Y3HAIOT O
BBIJAIOIINXCSL PE3YyJIbTATaX, ITOJIYYEHHBIX B XOJE€ PA3BUTUS MATEMATUKH Kak
HAyKH, U UX aBTOpax.

CopeprxarenbHO-MEeTOAMYECKas JTUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM
IIOCBSLIIEHA  JJIEMEHTaM  TEOPUM  MHOXKECTB. [€OpETHKO-MHOKECTBEHHBIC
IIPEACTABICHNs MPOHU3BIBAIOT BECHh KyPC IIKOJBHOM MATEMATHUKH W IPEIJIararoT



Haubosee YHUBEPCATbHBIN SA3bIK, OOBEIUHSIIONINM BCE Pa3/Iebl MAaTEMATUKH U €€
IPWIOKEHUH, OHU CBSI3BIBAIOT PA3HBIE MATEMATUYECKUE NUCLUUIUIMHBI B €IUHOE
uenoe. 1loatoMy BaXHO JaTh BO3MOXKHOCTH IIKOJIBHUKY ITOHUMAaTh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMaTUKM M MCIOJIb30BAaTh €ro I
BBIPAKECHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Hayala MaTeMaTHYECKOrO aHAJINU3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTE€MaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(OopMUPOBATh HABBIKH MOCTPOEHUS MOJIETIEN peabHbIX CUTYyalLUi, UCCIIEIOBAHUS
ATUX MOJEJEH C MOMOLIBIO ammapaTa aiaredpbl U MaTeMaTHUYECKOIOo aHajau3a U
MHTEPIPETALUK NIOJyYCHHBIX PE3yNbTAaTOB. Takue 3aJaHus BIUIETCHBI B KaXKAbIH
U3 Pa3JeJI0B IIPOTPaMMBbl, IIOCKOJIBKY BECh MAaTEPUAJI Kypca IUPOKO UCIOJIb3YETCS
JUISl peLeHus] IPUKJIAAHBIX 3a1a4. [Ipu pemeHun peasbHbIX NPAKTUYECKUX 3a7ad
ydalecs: pa3BUBAalOT HAOIIOAATEIBbHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBarTbcs, MCMOJIb30BaTh AHAJIOIHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHHUS MPHUKIAIHBIX
3aJa4 OpraHU3yeTCs B MPOIECCe M3YUEHHs BCEX TeM Kypca «Anredpa u Hayana
MaTeMaTUYECKOTO aHAIU3A).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM muiaHe Ha u3ydyeHHE Kypca ainreOpbl M Hadal MaTeMaTH4YeCKOIo
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 vaca B Henelnto B 10 kimacce u 3 yaca B
Henemo B 11 kmacce, Bcero 3a nBa roga ooydenust — 170 gacos.

HEJIEBBIE OPUEHTUPBI IPOI'PAMMBI

Pabouast mporpamMma mo anrebpe cocTtaBieHa ¢ y4y€roM paboyeil mporpammbl
Bocnutanuss MbOY COII Ne56 ropoga KupoBa B COOTBETCTBHUU C 1I€JI€BBIMU
OpUEHTHpaMH, HanpaBieHHbIMU Ha peanuzanuo OI'OC COO.



COJEPKXAHUME YYEBHOI'O KYPCA
10 KITACC

Yuciaa v BBIYUCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuvecKkue aApodu. ApudMeruyeckue  omnepanuu ¢
palMoOHANIbHBIMU YHUCIIAMU, TPE0Opa30BaHMs YUCIOBBIX BhIpakeHu. [Ipumenenue
Ipobeil 1 MPOLEHTOB JJIsl PEllIeHUs] MPUKIAAHBIX 337a4 U3 Pa3IUYHBIX OTpaciei
3HAHUM U PEAIbHOM KU3HH.

JelictBuTenpHble 4nciia. PalnyoHanbHBIE W UppAlMOHAIBHBIE YHKCIIA.
Apudmernueckre omnepaudd ¢ JIeUCTBUTENbHBIMU yuciaamu. [IpubnuxéHHbie
BBIYMCIIEHNS, IPABUIIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHM.

Cremenp ¢ menbiM  mokazateneMm. CranmaptHas  Qopma  3amucu
JNEHUCTBUTENHLHOTO uncia. Vcmonp3oBaHwe mOAXOASIIe  (HOpMBI  3amucH
JNEWCTBUTEIBHBIX YHUCEN MJIs PEIICHUS NPaKTUYECKUX 3aJad U IPEACTABICHUS
JAHHBIX.

ApudpmeTnuecknii  KOpeHb  HaTypaidbHOM  cremeHd.  JledcTBus  c
apu(MEeTHIECKUMU KOPHSIMHU HATYpaJIbHOM CTETIECHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. APKCHUHYC, apKKOCUHYC,
apKTaHI€HC YHCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTon uHTEpBaNOB.

Pemenne nenbix u [poOHO-pALIMOHANBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenune nppanmoHaibHbIX YpaBHEHUM U HEPABEHCTB.

Perienue TpuroHOMeTpUYECKUX YpaBHEHUM.

[IpyuMeHeHNE ypaBHEHUI M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKHUX 33734
¥ 3a71a4 U3 Pa3IMYHBIX 00acTel HAyKH U PeasibHOM KU3HU.

DOyHKIUMN U TPAPUKH

OyHkuusi, crnocodbl 3amanus GyHknuu. [paduk  dyskiuu. BzaumHo
oOpaTHbIe PYHKIIUHU.

OO6nacth omnpeneneHuss U MHOXKECTBO 3HaueHud (ynkumu. Hynmu QyHkiuu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU.

CrenenHast pyHKUHMS C HATypaJdbHBIM M IEJbIM MOKa3zarenaeM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHs 1-OM CTENEHHU.



TpuronomeTpuyeckass OKPYXKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GYHKIIMI YHUCIOBOTO apryMEHTa.

Hauana MmaTeMaTH4eCKOr0 aHAIM3A

[TocnenoBaTenbHOCTH, CHOCOOBI 3a1aHUs MOCJEA0BATEIBbHOCTEN.
MOHOTOHHBIE OCIIENOBATEIBHOCTH.

ApudmeTrnueckast 1 reoOMeTpHUecKasi mporpeccuu. beckoHeuHo yObIBaromiast
reoMerpuueckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccur. dopMyna CIOXKHBIX HPOLEHTOB. MCIoOnb30BaHME MPOTrpECCHH IS
pELIEHHUs] peaJIbHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHokecTBO, omnepanu HaJ MHOxecTBaMu. [uarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO ammnapara Uil ONUCAHUS pPealbHBIX
MPOLIECCOB U ABJICHUM, TIPU PEILICHUH 33/1a4 U3 APYrUX y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucaa v BBIYUCICHUSA

Harypanbubie u nensie yncina. [Ipu3sHaku 1eIMMOCTH LENBIX YUCEN.

CreneHb ¢ pauMOHAIBHBIM NIOKa3aresieM. CBOMCTBA CTEIICHH.

Jlorapugm uucna. JlecaTuyHble U HaTypajabHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3zoBanue BbIpax)eHH, COIEPIKALUX JOTapru(MBbI.

[IpeoOpa3oBaHre BBIpAXKEHUN, COAEPXKAIIUX CTENEHH C PaAlUOHAIBHBIM
IIOKa3aTeJIEM.

[Ipumeps! TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPAaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUU. PellleHne NpUKIaIHbIX 33a4 C NOMOILBIO
CHUCTEMbI JIMHEHHBIX YPABHECHUM.

CucreMbl M COBOKYITHOCTH PALlMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[Ipumenenne  ypaBHEHHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad U 3a/Jad U3 Pa3lIUYHbIX OO0JacTel HayKu M peajbHOU
KU3HU.

DyHKUMH U TPaPuKu

®Oynkuua. Ilepuogumueckue  QyHkuuu. [IpoMexyTku  MOHOTOHHOCTH
¢byskun. MakcumyMbl U1 MUHUMYMBbI (QyHKIuH. HaunOonbliee m HauMmeHblee
3HaYeHHe (PYHKINU HA IPOMEXKYTKE.

Tpuronomerpruyeckue QyHKINH, UX CBOWCTBA U TpapUKH.

[TokxazarenbHast u gorapudmuyeckas QyHKIUU, UX CBOWCTBA U IpaUKH.



Hcnonp3oBanue rpadukoB (PYHKIMA A7 pelIeHUs] YPaBHEHUN W JTMHEHHBIX
CHCTEM.

Hcnons3oBanue rpadukoB (yHKUMNA Ui HCCIENOBAHUS TPOIECCOB U
3aBUCUMOCTEHN, KOTOPBIE€ BO3HHUKAIOT MPU PEIICHUU 3alad U3 APYruX y4eOHbIX
MPEAMETOB U PEATbHON KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHajn3a

HenpepriBabie ¢pyHKIIMU. MeToa HHTEPBAJIOB /7Sl PELICHHS] HEPABEHCTB.

[IpousBonnass  ¢yHkuuu. ['eomerpudyeckuii ©u  (QU3NUECKUNA  CMBICTT
MIPOU3BOIHOM.

[IpousBoaHbie  d7MeMEHTApHBIX  (QyHKUUHA.  DopMynbl  HAXOXKIACHUS
IIPOM3BOJHON CyMMBI, MPOU3BEICHUS U YACTHOTO (DYHKIIUHA.

[TpumeHeHne MPOU3BOIHON K UCCIENOBaHUIO (QYHKIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxkaenue HanOoIbIIero 1 HAaMMEHbIIEro 3HaueHus (QyHKIMKU Ha
OTpE3KE.

[IpuMeneHne NPOU3BOJHOM U HAXOXKACHUS HAWJIY4dllIer0 pELICHHs B
NPUKIAIHBIX 3aJadax, [JIs ONPENENICHHS CKOPOCTH MpoLecca, 3aJaHHOIO
bopmynoit uiu rpadpuKoMm.

[TepBooOpazHas. Tabnuia mepBooOpa3HbBIX.

WNHuterpan, ero reoMeTrpuyeckuii W (Quanueckuid cMbIci. Berunciienue
uHTerpana no popmyne Herorona—JleitOnuna.



IIVIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 npeamMcTa «Martemartuka» JOJIZKHO oOecrneynBaTh
AOCTHXKCHHUC HA YPOBHEC CPCIAHETO O6HI€FO O6paBOBaHI/I$I ciaeayromux JNIYHOCTHEIX,
MCTAIPCAMCTHBIX U IIPECAMCTHBIX O6paBOBaTeHBHBIX PE3YyJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yueOHOro TMpeaMmeTa
«Marematukay XapakTepu3yloTCs:

['paxganckoe BOCIIUTaHUE:

c(OPMUPOBAHHOCTHIO TPAKTAHCKON MO3UIUU 00YYAIOIIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHIMCKOrOo OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHUM,
NporeAyp TpaxIaHCKOro ooOmiecTBa (BbIOOPBI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMM HWHCTUTYTAMH B COOTBETCTBUHU C HX
(GYHKIMSMU 1 Ha3HAUYCHUEM.

[TaTproTHyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPaXKAAHCKON MACHTUUYHOCTH, YBAKEHUS K
MPOLIJIOMY U HACTOSALIEMY POCCUMCKON MaTEMATUKH, IIECHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MaTEMaTUYECKOU IIKOJIBI,
K HCIOJIb30BAHUIO ATHX JOCTHKEHHMM B JPYrHX HayKax, TEXHOJOTHUAX, chepax
HKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTE! POCCHIICKOTO Hapo/a;
c(OpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IOBEACHUA,
CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUM HAYKU U JIeATEIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYyAYIIETroO.

DcTeTHYecKoe BOCIUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajay, peleHnu, pacCyXICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMATUYECKUM aCIeKTaM pa3IUYHbIX BUJIOB HCKYCCTBA.

®duznyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0pOBOro U 6€30MmacHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOLIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHA U

OT/IbIXa, peryisipHas ¢buznueckas AKTUBHOCTB); buznyecKoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-030POBUTEILHON
JeSITeTIbHOCTBIO.

TpyoBoe BociuTaHue:



TOTOBHOCTBIO K TPYZY, OCO3HAHHEM IIEHHOCTH TPYAOJIOOMS; MHTEPECOM K
pa3nuuHeiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbIC IUIAHBI;
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OOpa3oBaHUI0 U
caM00Opa30BaHMI0 Ha MPOTSKEHUH BCEM JKU3HU; TOTOBHOCTBHIO K AKTUBHOMY
YYACTHIO B PEIICHUH MMPAKTHYECKHUX 33a/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJOTUYECKOM KYJbTYpbl, MOHHUMAHUEM BIMSIHUS
COLMAJIbHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOIHOW M COLUAIBHOU
CpeIbl, OCO3HAHMEM TJI00ATBPHOTO  XapakTepa JKOJOTUYECKUX  MpodiieM;
OpHEHTAallMe HAa MPUMEHEHHWE MAaTeMaTHYECKUX 3HAHUW JUIsl PEIICHUs 3a/ad B
00JIacTH  OKpyKaloleld cpelbl, IUJIAHUPOBAHHUS TOCTYNKOB UM OLEHKH HX
BO3MO>KHBIX MTOCIEACTBUN JJIs1 OKPYKAIOIIEH CPEJIbI.

[{eHHOCTH HayYHOTO O3HAHUSA:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAYKH W  OOIIECTBEHHOW MPAKTHKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeJOBEYECKOM IesTeNbHOCTH, STaloB €€
pa3BUTHS W 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMH; OBJAJECHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOW KyJIbTypOW Kak CpPEIACTBOM MO3HAHUSI MHUPA;
TOTOBHOCTBIO OCYILECTBIISATh IMPOEKTHYI0 M HCCIIEIOBATENbCKYIO JESITEIbHOCTD
VWHJUBUAYAJIBHO U B IPYyMIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

MerarnpegMeTHbIE PE3YJIbTAThl OCBOCHMS MPOrpaMMbl y4e€OHOTo MpeaMera
«Marematuka XapaKTEPUIYIOTCS OBJIQICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elcmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OelCMBUIMU.

1)  Vuusepcanvnuvie = nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yYaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJCaAlowe2o  Mupa;,  NpUMeHeHue  J102U4eCKUX,
UCCTIe008aMENbCKUX ONepayull, yMeHutl pabomams ¢ ungopmayueti).

ba3oBele jornueckue AeUCTBUSA:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKUX
00BEKTOB, MOHATHUHA, OTHOIIEHUWA MEXIY MOHATHAMU; (DOpPMYyIUPOBAThH
OTIpeNIeTICHUs]  MOHATWN;, yCTAHABIMBATH CYIICCTBEHHBIM  TMPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA HJii OOOOIICHHS W CpPaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTI0 aHAJIN3A;



BOCIIPUHUMATh, (OPMYyJIUpPOBaTH M  TMPEOOPa30BBIBATH  CYXKIICHUS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIC;

BBISIBJIAITH ~ MAaT€MaTHMYeCKUME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;
npemsiaraTh ~ KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIIOUEHH 110 aHAIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0KA3aTelIbcTBa  MaTEeMaTUYECKUX
YTBEPXKICHUNA (TPSMBIE U OT MPOTHBHOTO), BHICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTHh TPUMEPHl M KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbI;

BBIOMpATh CIOCOO pelieHuss y4eOHO# 3ajaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB peIIeHUs, BHIOUpPATh HauboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCICAO0BATCIbCKHUC I[GflCTBHH:

UCIIONIb30BaTh BOTMPOCHI KaK HMCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIupOBaTh BOIPOCH], (UKCHUPYIOIIHME MPOTUBOPEUUE, MPOOIEMY,
yCTaHaBAMBAaTh HCKOMOE€ W  JaHHOe, (QopMHUpPOBaThH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBONTH CaMOCTOSITEIIEHO CTUTaHUPOBAHHBIH AKCIIEPUMEHT,
UCCJICIOBAaHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
o0beKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIIICHNS W BBIBOJBI TIO PE3yIbTaTamM
NPOBEAEHHOTO HAOIONCHUSA, WCCIIEIOBaHMS, OIEHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

MIPOTHO3WPOBATh BO3MOXXHOE DPAa3BUTHE MPOIECCA, a TAKXKE BBIJIBUTATH
MIPEATOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIOBHSIX.

PaboTa ¢ uadpopmanueii:

BBISIBIIATh JIePUIMTHI UHPOPMALIUU, TAHHBIX, HEOOXOJUMBIX IS OTBETa
Ha BOIIPOC U JJIsI pELLICHHUS 3a]1a4u;

BBEIOMpAaTh  WHGOPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTaBICHUS;

CTPYKTYPUPOBaTh HHPOPMALIUIO, MPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WTIOCTPUPOBATh Tpaduuecky;



e OIICHUBATh HaAEKHOCTh uHbOopMaLIUU o CaMOCTOSITEJIHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

2)  VuusepcanvHvie KOMMYHUKAMUGHble  OelCmeus, 00ecnevusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO01ienue:

e BOCIpUHUMATh U (GOPMYIUPOBATH CYXKACHHS B COOTBETCTBUHU C
YCIIOBUSIMU U TIEJISIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U MHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS T10
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYEeHHbIN pe3yJIbTaT;

e B XO0/€ 00CYXXJI€HUS 33]]aBaTh BOIPOCHI [0 CYIIECTBY 00CYX IAEMOIl TEMBI,
npo0JieMbl, penraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAIICJICHHBIE HA TIOUCK
pEIICHHs; COMOCTaBISATh CBOM CYXKIEHHUS C CYXKICHHUSIMH JIPYTUX
YYaCTHUKOB JHanora, OOHapy»KMBaTh pa3linuvMe W CXOJICTBO IMO3UIIMIA; B
KOppEeKTHOU popme hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;

e TMPEACTABIATh  PE3yNbTAThl  PENICHUS  3aJadd,  OKCIEPUMEHTA,
UCCIIEIOBAHMSI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTALUU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHUYECTBO:

e IOHMMATh U  HCIOJB30BATh  MPEUMYIIECTBA  KOMAHIHOH U
WHIUBUATyAIbHON pabOThI PH pENICHNH YU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOM JESTENIbHOCTH, IUIAHUPOBAaTh OPraHU3alUI0 COBMECTHOM
paboThI, pacrpeaensTh BUAbl padoT, JOrOBapUBaThCs, 00CYXKIaTh IPOLIECC
U pe3yJibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

e Y4acCTBOBAaTh B IPyNMOBBIX popMax paOOThl (00CYXACHUSI, OOMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIE), BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH WICHAMHU KOMAaH/IBI,
OIICHMBATh KA4YECTBO CBOETr0 BKJAJa B OOILIUN MPOAYKT MO KPUTEPHSM,
c(hopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUSI.

3) YHhueepcanonvie  pezynamuenvle oelicmausl, obecneyusarom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, aJITOPUTM PELICHUs 3a/laui, BEIOUPATh CIIOCO0 pelIeHus ¢
y4€TOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEU, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PELICHU ¢ y4ETOM HOBOM MH(OPMALIHH.

CaMOKOHTpOJIb:

e BIAACTh HAaBBIKAMU IIO3HABATEIbHON pediaexkcuu Kak OCO3HaHUS
COBEpILAEMBIX JCHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB;
BIaJeTh CHoco0aMu CaMONpPOBEPKH, CAaMOKOHTpOJIA Tpolecca u
pe3yJnbpTaTa perieHusl MaTeMaTH4eCKON 3a/1auH;



e MPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIpU PELICHUHU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENCTB, TaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OILICHMBAThb COOTBETCTBHE pe3yJbTaTa LEJIU M YCIOBUSIM, OOBICHATH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTW)KCHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOJMUTh OIIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa v Hadajga MaTEMAaTHYSCKOTO aHATH3a»
Ha ypOBHE CpemHero obmiero oOpa3oBaHUs IOHKHO 00ECIeYMBaTh JOCTHUKCHHE
CIIETYIOIINX TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KITACC

Yucia ¥ BIYMCICHUS

OnepupoBaTh MOHATUSAMH: PALMOHAIBHOE W JEWCTBUTEIIBHOE YHCIIO,
OOBIKHOBEHHAS U JECATUYHAS APOOb, TPOLIEHTHI.

BemonHate  apudmernyeckue — omepauud € palUMOHAIBHBIMM U
JNEWCTBUTEIBLHBIMU YUCIIAMHU.

BoinonusaTe npuOamkEHHbIE BBIUMCICHUS, UCIIONb3YS MpaBUia OKPYTICHHUS,
JeNaTh MIPUKUIKY U OLICHKY PE3YJIbTaTa BBIYNCICHUMN.

OnepupoBarh MOHATUSAMHU: CTENEHb C LENBIM IIOKa3aTesIeM; CTaHJapTHas
dopMa 3amucHu JIEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypaJbHOW CTEIEHU;
UCIIOJIb30BATh MOAXOAAILYI0 (POPMY 3aMHUCH IEHCTBUTENBHBIX YMCEN AJISl PEIICHUs
IIPAKTUYECKUX 33/1a49 U MIPEACTABIICHUS TaHHBIX.

OnepupoBarh NOHATUAMU: CUHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA,
UCIIOJIb30BAaTh 3aIMCh IIPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHMs U HEpaBeHCTBA

OnepupoBaTh NOHATHSMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YPaBHEHHUE;

BoimonusaTe npeoOpa3oBaHUsl TPUTOHOMETPHUUECKUX BBIPAKEHUH M peaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3zoBaHUs LETBIX, PAlMOHAIBHBIX W HPPAIMOHATBHBIX
BBIDOKEHUM M pellaTb  OCHOBHBIE THUIIBI  IEJBIX, PAlUOHAIBHBIX U
VPPALMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA JJI PELICHUS MAaTEMATUYECKUX 3a1a4
¥ 3a71a4 U3 Pa3IMYHBIX 00acTel HAYKH U PeasIbHOM KU3HU.



MopenmupoBath peajdbHbIE CHUTyallud Ha S3bIKe anreOpbl, COCTaBISAThH
BBIDAKCHUS, YPABHEHHUs, HEPABEHCTBA MO YCIOBHUIO 3aJa4d, HCCIEAOBAThH
MOCTPOEHHBIE MOJIENH C UCTIOJIH30BAHUEM aIlliapaTa anreopsol.

DyHKUMH U TPaPuKHU

OnepupoBaTh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3aJaHusi (PYHKIMH, 001acTb
ONpe/eNieHus] U MHOXECTBO 3HAu€HUN QYHKIMH, rpaduk (QYHKIUH, B3aUMHO
oOpaTHble QYHKIIHH.

OnepupoBaTh TMOHATUSMU: YETHOCTb © HEYETHOCTh (DYHKIMH, HYJIH
GyHKUIMU, TPOMEKYTKHA 3HAKOMOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIUN U1 PEIICHUS] ypaBHEHUM.

CtpouTh U 4uTaTh TPAPUKU JTUHEHHONW (PYHKIMH, KBaAPATUIHONW (PYHKIIHH,
CTENEHHOU (PYHKITUHU C TETBIM MTOKa3aTEIEM.

Wcnonb3oBath rpapukd (QyHKIUN Ui HMCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEN MpHU pElIeHUM 3a/Ja4d U3 JIPYruX y4eOHBIX MPEIMETOB U pealbHOU
KU3HH, BBIpAXaTh (HOpPMYyIaMU 3aBUCUMOCTH MEXKy BEIMUNHAMH.

Hauana MaTeMaTH4ecKOro aHajimn3a

OnepupoBaTh MOHSATUSMU: IOCJIEAOBATEILHOCTh, apudmeTnueckass W
reOMETPUYECKAsI IPOIPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUYHO YOBbIBaOIas TreoMeTpuyecKas
porpeccusi, CcyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUH.

3amaBaTh MOCIEOBATEIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IIOCIEI0BATEIBHOCTEN U MIPOIPECCUN ISl PELLIECHUS
peabHbIX 3a/1a4y MPUKIIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBatTh MOHATUSIMU: MHOKECTBO, OTIEPAIIMU HAJ MHOKECTBAMMU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar Ui ONKMCAHUS
peaybHBIX MPOLIECCOB U SIBICHHUM, MpPU pEHIeHUH 3aJa4 M3 APYruX Yy4eOHbIX
MIPEAMETOB.

OnepupoBaTb  MOHSTUAMMU: ONpENEIIEHNUE, Teopema, CJIEACTBHE,
JI0OKa3aTeIIbCTBO.

11 KITACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh TMOHATUSIMHU: HaTypaJbHOE, IEJI0€ YHUCIO; MCIOJIb30BATh
MPU3HAKU JIEJIMMOCTH LIEJIbIX YKMCEN, PA3JIOKCHUE YMCIIA HA MPOCTHIE MHOXUTEIIH
JUISL PELLICHUS 3a7a4.

OnepupoBatTh MOHATHEM: CTETIEHB C PAIMOHATBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JOTapudM 4YHCIA, TECITUYHBIE U HATypalbHBIC
Jorapu(MsbI.



YpaBHeHMs U HEPABEHCTBA

[IpumensaTp cBoOMcTBa CTemeHW Ui NIPeoOpa3oBaHUsl  BBIPAKECHUI;
ONEPUPOBATh NOHATHAMU: ITOKA3ATEIBHOE YPAaBHEHHE W HEPABEHCTBO; PEIIATh
OCHOBHBIE THUIIbI [IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BeinonHATe  npeoOpa3oBaHUsl  BBIPAXKEHWM, COJAEp)KaLIUMX JIOrapu(Msl;
ONEpUPOBATH MOHATUAMHU: JIOTAPU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBI€ TUIIBI IOTAPU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTp pemenns NpoCTEeNINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHUCTEMA JIMHEMHBIX YPABHEHUN MU €€ DPEIICHHE,
VCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUN Il PELICHUS IPAKTUYECKUX 3a1a4.

Haxomutpe pemenus npocTedmnx CUCTEM M COBOKYIHOCTEM PallMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTb peajgbHblE CUTyallUM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKCHHSI, YPABHEHUS, HEPABEHCTBA M CHCTEMbl II0 YCIOBHIO 3aJayH,
UCCJIEI0BATH MOCTPOECHHBIE MOJIENH C UCIIOJIb30BAaHUEM anmapara aareOpslL

DyHKIUMN U TPAPUKH

OnepupoBaTh MOHATUSAMH: TEpUOAUYECKass  (QYHKIHA, HPOMEKYTKU
MOHOTOHHOCTH ()YHKLMH, TOYKM OKCTpeMyMa (yHKUMM, HauOosbpliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUU Ha MPOMEKYTKE; MCIONb30BaTh HUX s
UCCle0BaHus (PYHKLINHU, 3aJaHHON TpaduKoOM.

OmnepupoBaTh MOHATHAMH: TpadUKU MOKA3aTEIbHOU, JOrapupMUUECKON U
TPUTOHOMETPUUYECKUX (DYHKIUI; N300paXkaTh UX HA KOOPAMHATHOW IJIOCKOCTH U
VICIIOJIB30BATh JJIs PEUICHUS] YPABHEHUI U HEPABEHCTB.

N3o06paxkath Ha KOOPJAMHATHOMW TUIOCKOCTH IpadUKH JTUHEWHBIX YpaBHEHUU
Y MCIIOJIb30BaTh MX JUIA PELICHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnons3oBate rpaduku (QyHKUMA Ui HCCIEAOBAHUS MPOLECCOB H
3aBUCUMOCTEN U3 APYTrUX Y4eOHBIX AUCLMILINH.

Hayana MmareMaTH4eCKOro aHaJIu3a

OmnepupoBaTh MOHATUSAMU: HEMpPEphIBHAS (YHKIIUS; MPOU3BOIHAS (DYHKIUY;
UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3UUECKHI CMBICI MPOU3BOIHOM AJIsl PEIICHUS
3amad.

HaxoauTs npon3BOAHbBIE AIEMEHTAPHBIX (PYHKIIUM, BBIYUCIISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEAECHUS], YACTHOT'O (DYHKIUH.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIENOBaHUS QYHKIIMHM HA MOHOTOHHOCTD
U SKCTPEMYMBI, IPUMEHAThH PE3YyIbTAThl UCCIEIOBAHMS K ITOCTPOSHUIO TPa(UKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKACHMS HAWIYYIIErO DPELICHHS B
IIPUKJIAAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKHX, 3a1a4ax.

OmnepupoBaTh MOHATUSIMU: [E€PBOOOpA3Hasi M  MHTErpaj; IOHUMATH
reoMeTpUuecKuid U GU3NYECKUI CMBICT UHTErpaa.



Haxonute mepBooOpas3Hble 3JIEMEHTAPHBIX (DYHKIIHMIA, BBIYHCISATH HHTErpa
no popmyne Herorona—JleitOuua.

Pemate mpuknagHple 3aJa4d, B TOM YUCIE COIHAIbHO-DKOHOMHUYECKOTO U
(Gu3HUECcKOro Xapakrepa, CpeCTBAMH MATEMaTHYECKOTO aHAITU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUJIACC
KoaunuecTBO yacoB DJIeKTPOHHbIE BocnuraTreabHbIH MOTEHIUAJ
Ne | HaumeHoBaHue
(undposbie) pa3nesia/TeMbl
n/  pa3iesoB H TeM KourtpoJabHbie IIpakTHYyeck
Bcero o0pa3oBaTte/ibHbIC
n NporpaMmmsl padoThbI ue padoTsbl
pecypchl
° noOy>KeHre
MHoxecTBa 00y4aroLXCsl K COOMIONECHHIO
panroHaIbHBIX U Ha ypOKe  OOIICTIPUHSITHIX
o bubanorexa IIOK HOPM  IIOBEJEHHUS, IIPaBUII
NEUCTBUTEIbHBIX YUCET. P ) p
PaIOHATLHEIE 14 1 https://m.eds00.1ru/1568 o0mieHuss co CTapUIUMH U
aba3 CBEPCTHUKAMH,  IPHHIMIIOB
ypaBHEHUS U .
y4eOHOW  NUCHUIUIMHBI U
HCPaBCHCTBA CaMOOPraHU3alNHK;
o MIPUBJICUCHUE
BHUMaHUsi OOydJarommxcs K
[IEHHOCTHOMY ACTICKTY
H3y9aeMBbIX Ha ypoKax
SIBIIGHUH, OpraHW3amus Uux
paboTel ¢ TOMydaeMol Ha
DyHKIUH 1 TpadHKH. Bu6miorexa 1{OK YPOKE  COLMANLHO  3HATUMOI
nHpOopMaIue—
CreneHp ¢ 1EebIM 6 https://m.edso0o.ru/1568 (bopman
ba3 WHUIIUTUPOBAHUE ee
IoKa3aTejieM aba
okasarenie 00CYXJIeHHsI, BBICKa3bIBAaHUS
00y4aroIMMHCS CBOETO

MHEHUSI TI0 €e¢  TIOBOAY,
BBIpaOOTKM CBOETO K HeH
OTHOIIICHHS;

® HCIIOJIb30BAHUC
BOCIIUTATCIIbHBIX




BO3MOYKHOCTEH  COJEpKaHUS
y4eOHOTO Mpeamera  4depes

JIEMOHCTPALHIO
o0y4aronmmes IpUMEpPOB
OTBETCTBEHHOTO,

IPaKIaHCKOTO TIOBE/ICHHS,

MPOSIBJICHHUST  YEJIOBEKOJTIOOU S
U JT00pOoCepAeYHOCTH, Uepe3
nonoop COOTBETCTBYIOIIHNX
TCKCTOB [JI1 4YTCHHA, 3aJad
JUISL  PEIIeHUs, TMPOOIEMHBIX
CUTyauui uis OOCYXICHHS B
KJ1acce;

Apudmernueckuit

KOpPEHb N—OM CTETICHHU.

UppanuonanbHbie
ypaBHEHUS U
HEPaBEHCTBA

18

Bbubnmuoreka [IOK
https://m.edsoo.ru/1568

aba3

L NPUMEHEHUE Ha YpOKe
WHTEPAKTUBHBIX (opM paboThI
o0yJaronmxcsi:
MHTEJJIEKTYaTIbHBIX urp,
CTUMYITUPYIOLTUX
M03HABATEIbHYI0O MOTHBAIHIO;
JIUCKYCCUH, KOTOpBIE JAIOT
yyaummcest BO3MOXKHOCTb
npuoOpecTd OMBIT  BENEHUS
KOHCTPYKTUBHOTO  JIMAJIOTa;
IpynmoBoi  paboTel WK
paboThl B TMmapax, KOTOPHIC
y4ar MIKOJIbHUKOB KOMAaHIHOU
paboTe U B3aUMOJACHCTBHUIO C
JIPYTUMU JCThMH,

L4 BKIIOYCHHUC B YPOK
HUI'POBBIX BHUI0B
JCATCIIBHOCTH, KOTOPBIC
IIOMOTaroT moAACpKaTb

MOTHBAIUIO neTen K




MOJTYYEHHIO 3HAHUH,
HaJJa> KXUBAHUTO IIO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOLICHHH
B KJacce, IOMOTAIOT
YCTaHOBJICHUIO
To0poXKenaTeTbHOM
arMocdepsl BO BpeMs YPOKa;

DopmyIibl
TpUroHomeTpuu. Tpuron
OMETPUYECKHE
YpPaBHEHHUSA

22

Bbu6munoreka [IOK
https://m.edsoo.ru/1568

aba3

o opranuzamus medcTa
MOTHUBHUPOBaAHHBIX u
3PYIAUPOBAaHHBIX y4Yaluxcs
HaJl WX  HEYCIEBAIOIIMMU
OJTHOKJIACCHUKAaMH, JaroILIero
HIKOJIbHUKaM COLIMAJIBHO
3HAYUMBII ONBIT
COTPYIHUYECTBA U B3aWMHOU
MTOMOIIH;

ITocaenoBaTenbHOCTH U
MIPOTPECCUU

Bbu6nmuoreka [IOK
https://m.edsoo.ru/1568

aba3

° MHUIIUUPOBAHUE u
HOAJIEPIKKA
HUCCJIEN0BATEILCKOU
NeSITEIbHOCTH  IIKOJIbHUKOB B
pamMKax  peaju3alud UM
WHIMBUTYaIbHBIX u
IPYNIOBBIX
UCCIIEIOBATENILCKUX TPOEKTOB,
YTO Jact YUYEeHHUKaM
BO3MOYKHOCTb npuobpectu
HaBBIK CaMOCTOSITEILHOTO
pelenus TEOPETUYECKON
pOOJIEMBI, HaBBIK
TeHEePUPOBAHUS u
obopmiieHUss  COOCTBEHHBIX
U/el, HaBBIK YBAXHUTEIHHOTO
OTHOIICHUSI K YYXKUM HJIEIM,




obopMIIeHHBIM B  paborax
JIpYrux HCCIIeOBaTEIICH,
HaBBIK MyOTMYIHOTO
BBICTYIICHUS nepen
ayIUTOPHUEH,
apryMEeHTHPOBAHUS u
OTCTauBaHUs CBOEH  TOYKH
3peHus.

L4 YCTaHOBJICHUEC

JIOBEPUTENIBHBIX ~ OTHOLIECHUH
MEXIYy y4YHUTEIEeM H €TI0
YUYEHUKaMH, CIIOCOOCTBYIOIINX
IO3UTUBHOMY BOCIIPUSTHIO

[ToBTOpeHue, bu6mmoreka [IOK 06y 4aIOIIMUCS

000011IeHNE, 3 https://m.edsoo.ru/1568 [EIArOrHYE€CKUX TpGGOBaHI/Iﬁ

CHCTEMaTU3aIUs 3HAHUI aba3 YUUTENs, TPUBICUYCHUIO X
BHHUMaHUs K o0CyKaaemMol Ha
ypOKe nH(popmaruu,
AKTUBHU3AIHH ux
MTO3HABATEIBbHOMN
JCSITeIIbHOCTH;

OBUIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HanmeHoBanme .
Ne (undposbie) BocnurareabHbli
pa3aesioB M TeM Konrpoasnbsie IlpakTnyeckue
n/n Bcero o6paszoBaTeJbHbIe HOTEHIHAJ
MPOrpamMMmslI padoTsI padoThbI
pecypcbl pasnena/TemMmbl
° noOy>KeHre
Crerenb ¢ o0yyJaronmxcs K
paloHaIbHBIM COONIONEHUIO Ha YpOKe
MoKa3aTeseM. OOIICTIPUHATBIX ~ HOPM
[TokazatenpHas 12 ! Bu6imorexa LIOK ITIOBEJICHMUS, IIpaBUII
byHKIHSA. https://m.edsoo.ru/f11c4afd OOIIEHNA CO CTapIINMHU U
CBEPCTHUKAMHU,
[TokazarenbHbie i
MIPUHITUTIOB y4aeOHOH
YPaBHCHHA K JUCLUTIIUHBI "
HEPaBCHCTBA CaMOOpraHu3allny;
° MIPUBIICYCHUE
BHUMAaHUS 00y4aromuxcs
K IICHHOCTHOMY acCIHeKTy
U3y4aeMbIX Ha YypoKax
SIBJIEHUW,  OpraHu3auus
Jlorapudmuaeckas
170'¢ paboThI c
KIIHSI. .
ji_)[yH I : " Bu6muotexa [[OK [IOJIy4a€MOM Ha YpOKe
orapudMuIecKue >
P https://m.edsoo.ru/f11c4afd COLHUATBHO . 3HaqHMon
YpaBHEHHUS U uHpOopMaIeii—
HEPaBEHCTBA HHULIUUPOBAHUC €e
o0CyXIeHHUS,
BBICKa3bIBAHUS
00y4arloLMMHCA  CBOETO
MHEHHUSI TI0 €€ TIOBO.NY,
BBIPAOOTKHM CBOETO K HE




OTHOIIICHUS,

L4 HMCIIOJIb30BAHUC
BOCIHUTATEIbHBIX
BO3MOKHOCTEHN
CoNlep)KaHHsl  y4eOHOTO
npeameTa qyepes
JEMOHCTpAIIIO
o0yJaronmmcst
IpUMEpPOB
OTBETCTBEHHOTO,
IPa)KAaHCKOTO
MOBEJICHUS, TPOSBICHUS
YeJIOBEKOTIO0MS u
T00pOCepACYHOCTH,
yepes nonoop
COOTBETCTBYIOITUX
TEKCTOB ISl  YTEHUS,
3amad I peuleHwus,
MpOOJIEMHBIX  CHUTYyaIlHi
s oOCyXIeHus B
KJ1acce;

Tpuronomerpuueckue
byHKIMH 1 UX Tpaduky.
Tpuronomerpuyeckue
HEPaBEHCTBA

Bbubnuoreka [IOK
https://m.edsoo.ru/f11c4afd

° NpUMEHEHHE Ha
YpPOKE€  WHTEPAKTUBHBIX
dopm paboThI
00y4JaroIIMXCs:
UHTEIJICKTYaIbHBIX UTP,
CTUMYJTUPYIOIIHNX
MO03HABATEIHHYIO
MOTHUBAIIUIO; JTUCKYCCHH,
KOTOpHBIE JIal0T
YYaIuMcsl BO3MOXHOCTh
npuobpectu OTIBIT
BEJIECHUS




KOHCTPYKTHBHOT'O
JAajiora; IPYIIIOBOM
paboTel uauM paboTHI B
napax, KOTOpbIE€ yd4aT
HIKOJIBHUKOB KOMAaHJHOM
pabote u
B3aMMOJIEHUCTBHIO C
JIPYTUMU JCThMH,

o BKJTFOUECHUE B
YPOK HWrpPOBBIX BHUIOB
JEATeTLHOCTH, KOTOpPBIC
MOMOTal0T  MOAJAEPKAaTh
MOTHBAIMIO JeTed K
MOJYYEHUIO 3HAHU,
HaJIQ)KUBAHUIO
IMO3UTHBHBIX
MESKIIMYHO CTHEIX
OTHOLICHWH B KJIacce,
ITOMOTaf0T
YCTaHOBJICHUIO
no0pokeIaTeTbHON
arMocepsl BO  BpeMs

YpoOKa,

IIpousBoHasi.
IIpumeHeHue
MIPOU3BOAHOMN

24

Bbubnmuoreka [IOK
https://m.edsoo.ru/f11c4afd

o OpraHu3aIys
mecrBa
MOTHBHUPOBAHHBIX u
PYAUPOBAHHBIX
yYaIuxcst HaJ X
HEYCIEeBaIOUUMU
OIHOKJIACCHUKAMH,
JIaIoIero  IIKOJbHHUKAM
COLIMAJILHO 3HAYNUMBINA
ONBIT COTPYAHUYECTBA M
B3aMMHOM ITOMOIIIY,




L4 HHULIUUPOBAHUC

" moAAepIKKa
HUCCJIEN0BATEILCKOU
NCATCIIBHOCTHU
IIKOJLHUKOB B PaMKax
peanusanuu UM
WHIUBUTYaJIbHBIX H
TPYHIIOBBIX
HCCIIEN0BATEIbCKHUX

ITPOCKTOB, 4qTo JacT
YUYCHHUKaM BO3MOXXHOCTH

npuobpectu HaBBIK
CaMOCTOSITEIbHOTO

UHTerpain u ero o BuGnmoreka [TOK PELLEHUs TEOPETHYECKOH

TIPUMEHEHUS https://m.edsoo.ru/f11c4afd mpoGreMbl, HaBBIK
TeHEPUPOBAHUS "
odopMmeHUs
COOCTBEHHBIX HIed,
HaBbIK  YBaXXUTEJIbHOTO
OTHONICHUST K YYKUM
uaesM, oOpPMIICHHBIM B
paborax JIPYruX
HCcIIeioBaTeliell, HaBBIK
yOJIMYHOTO
BBICTYIUICHUS nepen
ayIuTOpHEN,
apryMEeHTHPOBAHUS u
OTCTauBAHUA CBOEH
TOYKHU 3PEHUSI.
° YCTaHOBJICHHE

. Bu6nunoreka LIOK AOBCPUTCIBHBIX

CHCTeMEI ypaBHeHHH 12 https://m.edsoo.ru/f11c4afd OTHOIICHNH MEXIY

y4HUTEIIEM u ero

YUCHHUKaMHU,




CIOCOOCTBYIOIITUX
MO3UTHBHOMY
BOCHPUATHIO
00yJaronMuCs
Mearoru4ecKux
TpeOoBaHUI  yuuTes,
MIPUBIICYCHUIO ux
BHUMAaHUS K
o0cyXmaemMoli Ha YpOKe
UH(pOpMaIuH,
aKTUBU3ALMU ux
IT03HABATEIbHON
NeSITEIbHOCTH;

HarypainbHsle u nensie
qucia

Bbubnuoreka [IOK
https://m.edsoo.ru/f11c4afd

° noOy>KeHre
oOyJaronmxcs K
COOIONCHUIO Ha YpOKE
OOIICTIPUHATBIX ~ HOPM
HIOBEICHHUS, HpaBHIT
OOIIEHUS CO CTapIIUMU U
CBEPCTHUKAMH,
NPUHIUIIOB yueOHO
JHCIHATUTUHBI u
CaMOOpTraHU3aIiH;

[ToBTOpEHUE,
0000111eHNE,
cucTeMaTH3alus 3HaHUH

18

Bbu6nmuoreka [IOK
https://m.edsoo.ru/f11c4afd

o MIPUBJICUCHUC

BHUMAaHUS 00yJarOIInuXCs
K IIEHHOCTHOMY AacCHEKTy
U3y4aeMbIX Ha YypOKax
SABJICHUW, OpraHu3aIus

ux paboThI c
MoJy4yaeMol Ha ypoOke
COLIMAJIBHO 3HAYMMOU

nHdOopMarmeii—




WHHUIIMAPOBAHHE ee
o0CyXIeHHUS,
BBICKa3bIBaHHS
00yJaronMMucs  CBOETO
MHEHHSI TIO €€ IIOBO.NY,
BBIPAOOTKH CBOETO K HEH
OTHOIIICHHS,

L4 HMCIIOJIb30BAaHUC
BOCIHUTATEIbHBIX
BO3MOKHOCTEHN
CONlep)KaHMsl  y4eOHOTO
npeaMeTa qyepes
JEMOHCTpAIIIO
o0yJaronmmcst
IpUMEpPOB
OTBETCTBEHHOTO,
IPa)KAaHCKOTO
MOBEJICHUS, TPOSBICHUS
YeJIOBEKOTIO0MS u
T00pOCepAeYHOCTH,
yepes nonoop
COOTBETCTBYIOITUX
TEKCTOB ISl  UTEHHS,
3amad I peuieHwus,
MpOOJIEMHBIX  CHUTYyaIlHi
s oOCyXIeHus B
KJ1acce;

OBIIEE KOJIMYECTBO

YACOB II10 ITPOTPAMME
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HOYPOYHOE INTAHUPOBAHHUE

10 KITACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrpoabnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTsI
pecypchl
MHoOkecTBO, onepauu Hajl BuG 110K
nonmoTexa
1 MHOX€eCTBaMU. JluarpaMmsl 1
i B https://m.edsoo.ru/746d5dce
iinepa—BenHa
PanmonanbHbie yncia.
) OOBIKHOBEHHBIC U JICCITUIHBIC | bubnuorexa [JOK
IpoOH, MPOLIEHThI, OECKOHEYHBIE https://m.edsoo.ru/be888093
NepUOANYECKUE IPOooH
ApudmeTraeckue onepamuu ¢
3 panroHaIbHBIMHU YUCIIAMU, | Bbu6nmuoreka [IOK
npeoOpa30BaHUs YUCTOBBIX https://m.edsoo.ru/4d7{95fe
BBIPAXKEHUI
[Ipumenenue npoOeit 1 MPOIICHTOB
4 JUISl peLIeHUs IPUKIIAIHBIX 3a1a4 U3 | bubnmoreka [JOK
pa3IMYHBIX OTpaciel 3HaHUM U https://m.edsoo.ru/44dd1046
pEATTbHOM KU3HU
[Ipumenenue npoOeit 1 MPOIICHTOB
5 JUISl peLIeHUs IPUKIIAIHBIX 3a1a4 U3 | bubnmoreka [JOK
pa3IMYHBIX OTpaciel 3HaHUI U https://m.edsoo.ru/d99d8c74
pEATTbHOM KU3HU
6 JlelicTBUTENIbHBIC YHCIIA. | bubmuorexa [JOK

PanyonanbHbIE M UppallMOHAIbHBIC

https://m.edsoo.ru/2f36a36f




qucia

ApudmeTraeckue onepamuu ¢

bu6mmoreka [IOK

¢ynkuuu. Hynu yHkium.

7
NENCTBUTEIbLHBIMU YUCIAMU https://m.edsoo.ru/a97a12d9
[TpuGnkEHHBIC BEIYUCIICHNUS,
8 [IpaBWIa OKPYIJIEHUS, IPUKUIKA U bubmorexa HOK
p pyr > HPHIIA N https://m.edsoo.ru/cb723fbd
OIICHKA PE3y/IbTaTa BBIUNCICHUHN
9 ToxkaecTBa ¥ TOXKISCTBCHHEIC Bbu6nmuoreka [IOK
npeoOpa3oBaHMs https://m.edsoo.ru/3a23ac15
10 VYpaBHeHUE, KOPEHD YPaBHEHUS bubmorexa [IOK
p » KOp yp https://m.edsoo.ru/l11ac68be
11 HepaBeHcTBO, peleHre HepaBeHCTBA bubmorexa [IOK
p P p https://m.edso0.ru/50bdf26d
Bbu6nmuoreka [IOK
12 M
CTOM MHTCPBATIOB https://m.edsoo.ru/775£5d99
Pemenne nensx u 1poOHO-
13 a I/IOHaJ'III;IHBIX aIl[SII){eHI/Iﬁ u bubmorexa HOK
pan P https://m.edsoo.ru/6ec7al107
HEPaBEHCTB
KontponsHas padora o teme
"MHOeCcTBa palluOHAIBHBIX U
14 €lICTBUTEILHBLIX UUCEN bubmorexa [IOK
A ) https://m.eds00.ru/1914a389
PanmonansHbIe ypaBHEHHS U
HEpaBeHCTB"
DyHKIMS, CIIOCOOBI 3aJaHHS
15 0} ; K HI/II/I B3aumno 061I aTHbIE bubmorexa LIOK
YHKIUH. P https://m.edsoo.ru/226eeabf
byHKIIHA
I'padpux kuun. O0JacTb
pauic dynicu . bu6mmoreka [IOK
16 ONpeJIeTICHUSI 1 MHOKECTBO 3HAUCHHI

https://m.edsoo.ru/763e75¢ee




[IpomexyTKM 3HAKOTOCTOSHCTBA

17 YérHble 1 HEYETHBIE (QYHKIIMU bubmmorexa LHOK
https://m.edsoo.ru/ff4564ad
CreneHs ¢ LeIbIM [T0Ka3aTEIEM.
18 CrannaprtHas hopma 3anucu bubmmorexa [OK
. https://m.edsoo.ru/66446d3e
JEUCTBUTEIILHOTO YnCia
Hcnonp3oBanne moaxoasmieii popmbl
19 3aIllMCU JECUCTBUTEILHBIX YUCET IS bu6mmoreka [IOK
pellIeHNs IPAaKTUYECKUX 3a0a4 U https://m.edsoo.ru/6eadc6f1
MpEACTABICHUS JaHHBIX
CrenenHnas KIIMsSI ¢ HATypaJIbHbIM
20 U LEJIBLIM noi)Z:aT];neM. Eé }C]II:OP'ICTBa u bubmorexa LOK
https://m.edsoo.ru/3f25a047
rpadux
)1 Apudmerndeckuii KOpeHb bubnmoreka [JOK
HaTypajlbHOW CTEIEHU https://m.edsoo.ru/d82c¢36d4
2 Apudmernueckuii KOpeHb bubnuoreka [JOK
HATypaJIbHOM CTEIIEHU https://m.edsoo.ru/fe7fc4db
3 CgoiicTBa apu(pMETHIECKOTO KOPHS bubnnorexka HOK
HaTypajlbHOW CTEIEHU https://m.edsoo.ru/d0f0b260
24 CaoiicTBa apupMeTUYECKOTO KOPHS bubnmoreka [JOK
HaTypaJlbHOW CTEIEHU https://m.edsoo.ru/c3389865
25 CaoticTBa apu(PMETHUECKOTO KOPHS bubnnorexka HOK
HATypaJIbHOM CTEIICHU https://m.edsoo.ru/444c4b9c
26 JeticTBus ¢ apuMeTHUCCKUMU bubnnorexka HOK
KOPHSIMU N—OW CTETIEHU https://m.edsoo.ru/54b815¢5
7 HeiicTBus ¢ apudMeTHuecKuMu bubmmoreka [IOK
KOPHSIMU N—OU CTETIEHU https://m.edsoo.ru/83105a0e
28 JeiicTBust ¢ apupMETHUESCKUMH bubnmoreka [JOK




KOPHSIMU N—OW CTETIEHU

https://m.edsoo.ru/2ablc7bc

29 JeticTBus ¢ apuMeTHUCCKUMU bubnnorexka HOK
KOPHSIMHU N—OU CTEIEHU https://m.edsoo.ru/eacb053¢
JeiicTBus ¢ apupMeTHUECKUMHU bubnmoreka [JOK

30 .

KOPHSIMU N—OM CTENEHU https://m.edsoo.ru/8a5Sadas1
Pemenune nppannroHanbHbIX bubmmoreka [JOK

31 .

YpPaBHEHUM U HEPABEHCTB https://m.edso00.ru/69106ae7
Pemenue nppannoHanbHbIX bubnnorexka HOK

32 .

YpPaBHEHUU U HEPABEHCTB https://m.edsoo.ru/9362fea9

1 Pemenne nppanmoHaibHbIX bubmmoreka [JOK
ypaBHEHUH U HEPABEHCTB https://m.edsoo.ru/78d9b391

34 Pewenne nppanuoHaIbHbIX bubnuoreka [JOK
YpaBHEHUM U HEPABEHCTB https://m.edsoo.ru/de7ca33e

15 Pemenue nppannoHanbHbIX bubnnorexka HOK
YPAaBHEHUI U HEPAaBEHCTB https://m.edsoo.ru/87e5e52d

16 CaoiicTBa u rpaduK KOpHS n-ou bubnmoreka [JOK
CTEIIEHU https://m.edsoo.ru/ebOccS5e3

37 CaoticTBa u rpaduK KOpHS n-ou bubnnorexka HOK
CTENICHU https://m.edso0o.ru/5f29b9b5
KoHnTposbHast pabota 1mo Teme

o "ApudmMeTnueckuit KOpeHb N—0it bubnnoreka HOK
creneHu. MppauroHanbHbIe https://m.edsoo.ru/f13af630
YpaBHEHUS U HEpaBeHCTBA"

19 CuHyC, KOCUHYC U TAaHT€HC YUCIOBOTO bubnnoreka HOK
aprymMeHra https://m.edsoo.ru/5f605ed0
CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOTO bubmmoreka [JOK

40
aprymMeHra https://m.edsoo.ru/ec9f4d78

41 ApKcUHYC, apKKOCUHYC U apKTaHI€HC bubmmoreka [IOK




YHCIIOBOI'O ApryMEHTa

https://m.edsoo.ru/b8f5d49a

ApKCUHYC, apKKOCUHYC U apKTaHT€HC

bu6mmoreka [IOK

42
YHCIIOBOI'O apryMeHTa https://m.edsoo.ru/f1{9220
Tpuronomerpudeckast OK HOCTb,
43 og e eneH;: T I/IFOHOMG”I[) y;IquCKHX bubmorexa [TOK
et . p P https://m.edsoo.ru/6df195a0
(GyHKIIMI YMCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,
44 05 e eneHI::,) T I/IFOHOMG”I; yI/I‘IeCKI/IX bubmorexa [IOK
Pei . P P https://m.edso0o.ru/6b61c578
(GyHKIIMI YMCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnnoreka HOK
bopMyITBI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUYECKHE bubnnorexka HOK
bopMyITBI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnmoreka [JOK
bopMyITBI https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnnorexka HOK
bopMyITBI https://m.edsoo.ru/12d1413c
49 [IpeoOpazoBanue bubnnorexka HOK
TPUTOHOMETPUUYECKUX BBIPAKECHUHN https://m.edsoo.ru/e248c5fc
50 [IpeobpazoBanue bubmmoreka [IOK
TPUTOHOMETPUUYECKUX BBIPAKCHUHN https://m.edsoo.ru/09ba5b3d
51 [IpeobpazoBanue bubnuoreka [JOK
TPUTOHOMETPUYECKUX BBIPAXKEHUN https://m.edsoo.ru/1f4655da
5 [IpeoOpazoBanue bubnnoreka HOK
TPUTOHOMETPUUYECKUX BBIPAKECHUHN https://m.edsoo.ru/76ce9958
53 [IpeobpazoBanue bubmmoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKECHUHN https://m.edsoo.ru/8fa598b5
54 Pemenue TpuroHoMeTpuYECKUX bubnmoreka [JOK




ypaBHEHUH https://m.edsoo.ru/6baefel9
Pemenne TpuroHoMeTpuYECKUX bubnnorexka HOK
55 .
ypaBHEHUH https://m.edsoo.ru/alf8d141
56 Peuienne TpuroHOMeTpUYECKUX bubnmoreka [JOK
ypaBHEHUH https://m.edso0.ru/65a0f2d0
57 Pemenune TpuroHoMeTpuuecKux bubmmoreka [JOK
yYpaBHEHUN https://m.edsoo.ru/0d8a770d
58 Pemenne TpuroHoMeTpuYECKUX bubnnorexka HOK
YPaBHEHUU https://m.edsoo.ru/cec28774
59 Peuienne TpuroHOMeTpUYECKUX bubmmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/e6eec650
O606menne no TemaMm "OCHOBHBIE
60 TPUTOHOMETpHUUYECKHE (POPMYJIBI bubmmorexa LHOK
P P MBI " https://m.edsoo.ru/aed44acdc
Tpuronomerpuueckue ypaBHEHUs
KontponsHast padora o teme
"®opMyIIbl TPUTOHOMETPUH.
61 T I/IEOH};MG pnqecm/le ’ bubmmorexa [OK
P "Tp N https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas
npoBepoyHas pabora
6 Hrorosas koHTposIbHAs paboTa / bubnnorexka HOK
Bcepoccuiickast mpoBepouHas pabota https://m.edsoo.ru/188bbfbc
O0001Ienre, cucTeMaTH3aIys 3HAHUH
63 3a Kypc aiareOpbl 1 Hayal buommorexa LHOK
P P https://m.edsoo.ru/33e6629¢
MareMarnyeckoro ananusa 10 kiacca
Apudmernueckas ¥ reoMeTpuIecKas
64 nporpeccuu. Mcnonb3oBanue bubnmoreka [JOK

MPOTPECCUU JIJISl PELICHHSI pealIbHbBIX
3aJa4 MPUKJIAJHOTO XapaKTepa

https://m.edsoo.ru/d3666918




BeckoneuHo yObIBaroras
reomerpuyeckas mporpeccust. Cymma

Bbu6nmuoreka [IOK

65 1
OECKOHEYHO yOBIBarOIIEH https://m.edsoo.ru/1cbf72bl
T€OMETPUUYECKON TTPOTPECCUH
Bbu6nmuoreka [IOK
66 (o) 1
OpMYJIa CIOMHBIX MPOLCHTOB https://m.edsoo.ru/538fc437
Bbu6nmuoreka [IOK
67 (o) 1
OPMYJIa CHIOAHBIX HPOUCHTOB https://m.edsoo.ru/c2627¢eca
O0001Ienne, cucTeMaTH3aIys 3HAHUH
Bbu6nmuoreka [IOK
68 3a Kypc anreOpsl 1 Hada 1

MaTeMaTuueckoro anaiuza 10 kiacca

https://m.eds00.ru/49f1b827

OBILEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68




11 KITIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTsI
pecypchbl
| CreneHb ¢ pallMOHAIbHBIM 1 bubnnorexka HOK
IoKa3areyiemMm https://m.edsoo.ru/a52939b3
. bubmuorexa [JOK
2 CBOMCTEA CTemeit ! https://m.edsoo.ru/ff601408
3 [Ipeobpa3oBanue BbIpaxeHH, 1 bubnmoreka [JOK
COJIEpXKAINX PallMOHAIBHBIE CTEIICHU https://m.edsoo.ru/3d87e¢248
4 [TpeoOpa3oBaHue BHIpAKEHHIA, 1 bubmmoreka [JOK
COZEpKaIUX pallOHAIbHbBIE CTEIICHU https://m.edsoo.ru/343c6b64
5 [IpeoOpazoBaHue BhIpAXKEHUH, 1 bubnnorexka HOK
COZEpKaIUX palOHAIbHbBIE CTEIICHU https://m.edsoo.ru/4064d354
6 [TokazaTenbHble ypaBHEHHUS U 1 bubnmoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazarenbHblE ypaBHEHUS U | bubnnorexka HOK
HEPaBEHCTBA https://m.edso0o.ru/3d408009
2 [TokazarenbHbIE ypaBHEHUS U 1 bubnnorexka HOK
HEPaBEHCTBA https://m.edsoo.ru/bd5ff0ec
9 [Toka3zaTenbHble ypaBHEHHUS U 1 bubmmoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/cebf10c6d
10 [TokazarenbHblE ypaBHEHUS U | bubnnorexka HOK
HEPaBEHCTBA https://m.edsoo.ru/536de727
1 [TokazaTenpHas GyHKIMSA, €€ CBOWCTBA 1 bubnnorexka HOK
u rpaduk https://m.edsoo.ru/85bc8132




KonrponsHast pabora o Teme
"CreneHs ¢ paluoOHaJIbHBIM

Bbu6nmuoreka [IOK
12 nokasarenem. [lokazarenpHas
https://m.edsoo.ru/58e8e22
¢bynknus. [TokasaTenpHble ypaBHEHUS U
HepaBeHCTBA"
Bbu6nmuoreka [IOK
13 Jlorapugwm tmena https://m.edsoo.ru/3e3230d4
14 JlecaTu4HBIE U HATYpAJIbHbBIE bubmmoreka [JOK
sorapudmbl https://m.edsoo.ru/lea72162
15 [TpeoOpa3oBaHue BHIpAKEHHIA, bubnuoreka [JOK
COJIEPIKAIIHX JIOTapu(MbI https://m.edsoo.ru/da48154c
16 [IpeoOpazoBanue BBIpaXKEHUH, bubnnorexka HOK
COJIEPIKAIIHX JIOTapu(MbI https://m.edsoo.ru/4beff03b
17 [Ipeobpa3oBanue BbIpaxeHU, bubnmoreka [JOK
coJiepKaIIux JorapupMpl https://m.edsoo.ru/fe189f2d
18 [TpeoOpa3oBaHue BHIpAKEHHIA, bubnuoreka [JOK
COJIEPIKAIIHX JIOTapu(MbI https://m.edsoo.ru/fadb8aa5
19 Jlorapudmudeckue ypaBHEHHUS U bubnnorexka HOK
HEPaBEHCTBA https://m.edsoo.ru/3034724¢
20 Jlorapudmuueckue ypaBHeHUS U bubnmoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckue ypaBHEHUS U bubnuoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/9e3{4bc9
” Jlorapudmudeckue ypaBHEHHUS U bubnnorexka HOK
HEPaBEHCTBA https://m.edsoo.ru/15bclctb
T Jlorapudmuueckas pyHkuus, eé bubmmoreka [IOK
CBOICTBa U TpaduK https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas pyHkuus, eé bubmumoreka [IOK




CBOMCTBa U TpaduK

https://m.edsoo.ru/9d102051

Tpuronomerpudeckue GyHKIINHA, UX bubnnorexka HOK
25 .
CBOMCTBA U TpapuKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuyeckue GyHKIMH, UX bubnmoreka [JOK
CBOICTBa U TpaduKku https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuieckue GyHKIUHU, UX bubmmoreka [JOK
CBOICTBA U TpaduKu https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpudeckue GyHKIINHA, UX bubnnorexka HOK
CBOMCTBA U TpapuKu https://m.edsoo.ru/24ab3c53
29 [TpuMepsl TPUTOHOMETPUIECKUX bubmmoreka [JOK
HEPABEHCTB https://m.edsoo.ru/5272b9%al
30 IIpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [JOK
HEPABEHCTB https://m.edsoo.ru/0c837397
31 [Ipumepbl TPUTOHOMETPUUYECKHUX bubnnorexka HOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
1 [TpuMepsl TPUTOHOMETPUIECKUX bubnmoreka [JOK
HEPABEHCTB https://m.eds00.ru/0f903¢75
KonrponsHast pabora o Teme
"Jlorapudmuyeckast pyHKIUS.
Jlorapupmuueckue ypaBHEHUS U
33 Hepall:eliTBa.TpI/IFOP};EMeTpI/I‘IeCKI/IC Bubmnorexa LIOK
https://m.edsoo0.ru/10130727
GyHKIHHM B X
rpaduxu. Tpuronomerpuueckue
HepaBeHCTBA"
Bbubnmuoreka [IOK
34 Henpepeisibie (ymkin https://m.edsoo.ru/403bfb0d
35 Meroa UHTEPBAJIOB ISl pELICHUS bubnmoreka [JOK

HEPaBEHCTB

https://m.edsoo.ru/6db0b423




36 Meroa uHTEpBaJIOB ISl pELICHUS Bbu6nmuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/0adbcelb
Bbu6nmuoreka [IOK
37 I1
POH3BOZHAA yHKIIHH https://m.edsoo.ru/0731ad3d
Bbu6nmuoreka [IOK
38 IT
POM3BOAHAS pyHKLIH https://m.edso0o.ru/723dd608
39 I'eomerpuueckuii u GpU3NIECKUN CMBICI bubmmoreka [JOK
MPOU3BOIHOMN https://m.edsoo.ru/6¢8d36ff
40 I'eomerpuueckuii U HpU3NIECKUNA CMBICI bubnuoreka [JOK
MIPOU3BOJHOMN https://m.edsoo.ru/a413eca9
41 [Tpon3BoaHBIC S7IEMEHTAPHBIX (DYHKITHI bubmorexa HOK
P A P yHKH https://m.edsoo.ru/c7550e5f
N bu6mmoreka [IOK
42 [Tpon3BoHBIE AIIEMEHTAPHBIX (QYHKIUN hits://m.cdsoo.rw/14ab3cdb
43 [IponsBogHAas CyMMBI, IPOU3BEACHUS, bubnnorexka HOK
4acTHOTO (yHKIMN https://m.edsoo.ru/c12a0552
44 [Ipon3BoaHasE CyMMBI, IPOU3BEACHMS, bubnmoreka [JOK
4acCTHOTO ()yHKITHHA https://m.edsoo.ru/d598201
45 IIpon3BoHast CyMMBI, TPOU3BEACHMUS, bubmmoreka [IOK
4acTHOTO (DyHKIIMN https://m.edsoo.ru/1de34d4d
[IpumeneHnne npou3BOTHOM K
46 UCCIIeIOBaHMIO (PYHKIUI Ha bubmmorexa LOK
s YHER https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U SKCTPEMYMBI
[IpumeneHnne npou3BOTHOM K
47 uccaea0BaHuio PyHKIUN Ha bubmorexa HOK
8 YHIH https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb M 3KCTPEMYMBI
43 IIpumeHeHne Mponu3BOIHOM K bubmmoreka [JOK

uccaea0BaHuio PyHKIUN Ha

https://m.edsoo.ru/0b411edd




MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K

49 UCCIIeI0BaHMIO (PYHKIUI Ha bubmmorexa LOK
A YHKI https://m.edsoo.ru/caf9Obd2f
MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxnenue HanOOJIBIIETO U
50 HaWMEHBIIIETO 3HaYCHUST QYHKIINH Ha bubmorexa LOK
i https://m.edsoo.ru/fac78105
OTpe3Ke
Haxoxnenue HanOOJIBIIETO U
51 HaWMEHBIIIETO 3HaYCHUST QYHKIINH HA bubmorexa [IOK
YHKIL https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxnenne HauOOJIBIIErO U
52 HAUMEHBIIIETO 3HAUYCHUST (YHKITUN HA buGnnorexa LIOK
v https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HauOoOIBIIErO U
53 HaMMEHBIIETo 3HaYeHUs1 GYHKLIUU Ha bubmmorexa LOK
YHER https:/m.eds00.ru/d9469916
OTpe3Ke
Haxoxnenue HanOOJIBIIETO U
54 HaWMEHBIIIETO 3HaYCHUST QYHKIINH HA bubmorexa LOK
i https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenue HanOOJIBIIETO U
55 HaWMEHBIIIETO 3HaYCHUST QYHKIINH HA bubmorexa [TOK
YHEI https://m.edsoo.ru/86adcbfd
OTpe3Ke
[Ipumenenre npou3BOIHOM IS
HaXO0KIEHUS HAWIYUILIETO PELICHUS B
56 MPUKJIAIHEIX 33, ati’;x Jmp bubmorexa LIOK
p a a » A https://m.edsoo.ru/13205d80
ompeJielIeHUs] CKOPOCTH TpoIiecca,
3aIaHHOTO (POpMYIIOH MK TpaduKOM
57 KonTpomnbHas paboTa mo Teme bubnmoreka [JOK




"IIponsBonHas. Ilpumenenue
MPOU3BOJHOMN"

https://m.edsoo.ru/f8ed5f99

ITepBooOpaznas. Tabmuma

bu6mmoreka [IOK

58 NepBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [lepBoobpaznas. Tabouna bubnmoreka [JOK
epBOOOpa3HBIX https://m.edso0o.ru/30c3697b
60 WuTerpan, reoMeTpuuecKuii u bubmmoreka [JOK
(hUBUYECKU CMBICIT HHTETpasia https://m.eds00.ru/391272¢9
61 NHTerpai, reOMETpUYECKUN U bubnuoreka [JOK
¢bu3nUecKuil CMBICI UHTErpaa https://m.edsoo.ru/d359fb5f
6 WNHTerpai, reoMeTpuyecKuil u bubnmoreka [JOK
(hMBUYECKU CMBICIT HHTETpasia https://m.edsoo.ru/07eb464b
63 Brruncnenmne uaTerpana no popmyie bubnmoreka [JOK
Herorona—JleitOHuna https://m.edsoo.ru/b9b225¢3
64 Brruncnenmne uaTerpana no popmyie bubnnoreka HOK
Hrrorona—JleiiOaumna https://m.edsoo.ru/b800deb4
65 Brruncnenmne unrerpana no ¢popmyiie bubnmoreka [JOK
Herorona—JleitOoaumna https://m.edsoo.ru/f5eed075
66 Brruncnenmne uaTerpana no popmyie bubnmoreka [JOK
Herorona—JleitOHuna https://m.edsoo.ru/41da431a
67 CucreMbl TMHENHBIX YpaBHEHUN Bubmiorexa LIOK
https://m.edsoo.ru/b648235a
68 CucreMbl TMHENHBIX YpaBHEHUN Bubmnorexa LIOK
https://m.edsoo.ru/5ab83864
P
©  nowouo crcrews e bumorera LIOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHHI
70 Pemenue npukinaaueix 3amad ¢ bubnmoreka [JOK




IIOMOIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUU

https://m.edsoo.ru/aa5962¢l

CucreMsl 1 COBOKYITHOCTH LCJIBIX,
palluOHAJIbHBIX, UPpPALIMOHATIBbHBIX,

bu6mmoreka [IOK

7 MOKa3aTeIbHBIX, JOTapu(pMUIECKIX https://m.edsoo.ru/48190472
YpPaBHEHUI U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LIETIBIX,

7 paLMOHAIbHBIX, UPPALIMOHAIBHBIX, bubnuoreka [JOK
MOKa3aTeIbHbIX, JOTapu(pMUIecKuX https://m.edsoo.ru/2dbd3859
YPAaBHEHUN U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LIETIBIX,

3 palMOHANIBHBIX, UPPAUOHATIBHBIX, bubnnorexka HOK

! MOKa3aTeIbHbIX, JOTapu(pMUIecKux https://m.edsoo.ru/7ab8d17¢
YPAaBHEHUN U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LIETIBIX,

74 palMOHANIBHBIX, UPPAUOHATIBHBIX, bubnnorexka HOK
MMOKa3aTeNbHBIX, JJOTapUPMUIECKUX https://m.edsoo.ru/81cccfe9
YPAaBHEHUN U HEPABEHCTB

75 Hcnonp3oBanue rpadukoB GyHKUINN bubnmoreka [JOK
JUISl pELIEHUs] YPABHEHUHN U CUCTEM https://m.edso00.ru/039949bf

76 Hcnonb3oBanue rpadukoB GyHKIUN bubmmoreka [IOK
JUIsl pELIEHUs] YPAaBHEHUHN U CUCTEM https://m.edsoo.ru/a7d95f79
[IpumeneHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PELICHUIO

77 MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3 bubmmorexa LOK

. https://m.edsoo.ru/ca878deb
pa3nuyHbIX 001acTeil HayKH U
peaNbHON KU3HU
78 KonTponbHas paboTa mo Teme bubmmorexa [OK

https://m.edsoo.ru/471¢c735b




"MHTerpan u ero NpUMeHEHUsl.
Cucrembl ypaBHeHUI"

HarypaibHble 1 1ienble 4yuca B 3aa4ax

bu6mmoreka [IOK

7 U3 peaJbHOM )KU3HU https://m.edsoo.ru/3cee1327
20 HarypanbHble u niensie yucna B 3aa4ax bubnmoreka [JOK
W3 peaybHOM )KU3HU https://m.edsoo.ru/a35al31d
81 HatypanbHble 1 1ieble YKciia B 3a1a4ax bubmmoreka [JOK
W3 peaybHOM )KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haku JENMMOCTH LEIBbIX YUCEI Bubmorexa LIOK
https://m.edsoo0.ru/51696a67
83 [Ipu3Haky OeIMMOCTH LEIBIX YNCEI Bubmorexa LIOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3HaKu JeTMMOCTH LEIBIX YUCEN bubmorexa [IOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpeHme, 06001IEHNE, Bbu6nmuoreka [IOK
cucTeMaTu3alus 3HaHui. Y paBHEHUS https://m.edso0.ru/0312¢f8¢
26 [ToBTOpeHme, 06001IEHNE, bu6mmoreka [IOK
cUcTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/247d2fe7
27 [ToBTOpeHue, o600mEeH e, bubnnorexka HOK
cucTeMaTu3alus 3HaHui. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpeHme, 06001IEHNE, Bbubnmuoreka [IOK
cucTeMaTu3alus 3HaHWi. Y paBHEHUS https://m.edsoo.ru/1bf2{b98
29 [ToBTOpeHwE, O606H.I€HI:IC, bu6mmoreka [IOK
CUCTEMaTU3aLUs 3HAHUNU. Y pPaBHEHHUS https://m.edsoo.ru/9c44c6eca
90 [ToBTOpeHue, 0600mEeH e, bubnnoreka HOK
cucTeMaTu3alus 3HaHui. Y paBHEHUS https://m.edsoo.ru/337aad59
o1 [ToBTOpeHme, 06001IEHNE, Bbubnmuoreka [IOK

cuctemaTtusanus 3Hannil. HepaBeHcTBa

https://m.edsoo.ru/a86014el




9 [ToBTOpeHme, 06001IEHNE, Bbu6nmuoreka [IOK
cuctemaTtusanus 3Hannil. HepaBeHcTBa https://m.edsoo.ru/5¢45a60a
93 [ToBTOpeHme, 06001IEHNE, bu6mmoreka [IOK
cucreMarusanus 3Hanuil. Hepasencrsa https://m.edsoo.ru/19304aba
94 [ToBTOpeHue, 0600mEH e, Bbu6nmuoreka [IOK
cuctemaTtusanusa 3Hannil. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
[ToBTOpeHme, 06001IEHNE,
95 cucreMaTu3anus 3Haguii. CUCTEMEI bubmorexa HOK
. https://m.edsoo.ru/a20b8adc
ypaBHEHU
[ToBTOpeHme, 06001IEHNE,
96 cuctemaTusaius 3HaHui. CUCTEMBI bubmmorexa LOK
. https://m.edsoo.ru/a012476d
YpaBHEHHIA
97 [ToBTOpeHue, 0600mEeH e, bubnnoreka HOK
cucremarusanus 3Hanui. OyHkuuu https://m.edsoo.ru/d620¢191
08 [ToBTOpeHue, o600mEeH e, Bbubnuoreka [IOK
cucrtemaTtusanus 3Hanuil. OyHkuuu https://m.edso0.ru/7017196f
Bbu6nmuoreka [IOK
9 Hrorosas konTponbnas padora https://m.eds00.ru/513¢9889
Bbu6nmuoreka [IOK
100 Hrorosas koHTpoabHAs paboTa hitps:/m.cdsoo.rw/2276973
O0o001enue, cucTeMaTH3aIus 3SHAaHUH
101 3a Kypc anreOpsl ¥ Havda bubnmoreka [JOK
MaTeMaTuyeckoro ananmsa 10-11 https://m.edsoo.ru/3330f7ef
KJIACCOB
O0001menue, cucTeMaTH3ausa 3SHAHUH
102 3a Kypc anreOpsl U Havda bubnmoreka [JOK

MaTeMaTuueckoro aaimusa 10-11
KJIACCOB

https://m.edsoo.ru/cead345e




OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 0opa3oBaHus
pe3yjabTara
1 Yucna 1 BBIYUCIICHUS
. OnepupoBarh MOHATUSIMHU: PALMOHATIBHOE U JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS M ICCSITUYHAS IPOOb, TPOIICHTHI
- Bomonusate  apudmMernueckue Omepalud € palMOHAIBHBIMU U
' JNEHCTBUTENLHBIMH YUCIIAMU
13 BemonusaTe  mpHOMMKEHHBIE — BBIYUCICHHUS,  HWCIONB3YS — MpaBUIIa
' OKpYTJICHUS, 1eJaTh IPUKUIKY U OLICHKY PE3yJIbTaTa BEIYMCICHUN
OnepupoBaTh MOHATHSAMH: CTEIEHb C IIEJIBIM MOKa3aTeseM, CTaHIapTHas
14 dbopMa 3amucH AEHCTBUTEIHHOTO YHCIa, KOPEHb HATYPaTbHOW CTETICHU;
' MCIOJIb30BaTh MOAXOIANIYI0 (JOPMY 3aMUCH JAEUCTBUTEIBHBIX YUCEN IS
pelIeHus MPaKTUYECKUX 3a/1a4y U MPEeJICTABICHUS TAHHBIX
OnepupoBaTh MOHATUSIMH: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIHHOIO
1.5 yria; HWCIOJNb30BaTh 3alMCh MPOU3BOJIBHOTO YIJia dYepe3 OOpaTHbIC
TPUTOHOMETPUUECKHE (PYHKINUU
2 YpaBHEHHUsI 1 HEpABEHCTBA
OnepupoBarh MOHATUSAMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paLroHaIbHOE, UPPaLMOHATIBHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHUE
55 BomonusaTe mpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUA U
' peunaTh TPUrOHOMETPUYECKUE YPABHEHUS
BrImonHATE Ipeo0pa3oBaHus MENbIX, PAIIMOHAIBHBIX U HPPAIIMOHAIBHBIX
2.3 BBIP@KEHH W penaTh OCHOBHBIE THUIBI LEJIbIX, PAlUOHAIBHBIX U
HPPALMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
54 [IpuMeHsTh ypaBHEHUS W HEpPaBEHCTBA JI PEHICHUS] MaTeMaTUYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U pealbHOW KU3HU




MonenpoBaTh peajbHbIE CHUTyallUM Ha S3bIKE aireOpbl, COCTABISTH

2.5 BBIPKEHUS, YPAaBHEHUs, HEPABEHCTBA 10 YCJIOBUIO 3aJla4yd, UCCIIE0BATh
MIOCTPOCHHBIE MOJIEJIN C HCIOIb30BAaHUEM allliapaTa ajareopbl
3 OyHKIUU U TpapuKu
OnepupoBarh MNOHATHAMHU: (YHKIHS, CHOCOOBI 3amaHus (YHKIIHH,
3.1 o0acTh OmpeJeNeHHsT M MHOXKECTBO 3HA4YEeHUH (QYyHKUMH, rpaduk
dbyHKIMH, B3aUMHO 00paTHbIC (PYHKITUN
12 OnepupoBaTh MOHATHSAMH: YETHOCTh U HEUYETHOCTh (YHKIUHU, HYIU
' (GYHKIIUH, POMEKYTKH 3HAKOMIOCTOSTHCTBA
33 Hcnonb3oBath rpaduky QyHKIUHA 11 pelieHus ypaBHeHUN
34 Crpouts W uWTaTh TpadUKU JIMHEWHOW (YHKIMH, KBaJAPATUIHOU
' (GyHKINH, CTENEeHHOHN (DYHKITNH C IIeNTBIM TOKa3aTeIeM
Hcnons3oBatk rpaduku GyHKIUN 78 HUCCICIOBAHUS MPOIECCOB H
35 3aBUCHUMOCTEI MpH peUIeHUH 3aJad U3 JAPYTruX Y4eOHBIX MPEIMETOB U
' pealbHOM  JKM3HM, BBIpaXath (opMyJIamMu 3aBUCUMOCTH  MEXIY
BEJMYMHAMU
4 Havana maremaTndeckoro aHaiansa
il OnepupoBaTh NOHATUSAMU: TOCJIEIOBATENILHOCTb, apudMeTnyeckas u
. reoMeTpHuyecKas porpeccun
OnepupoBarh TOHATHUSIMH: OCCKOHEUHO YOBIBAIOIIAs T€OMETpUYECKast
4.2 mporpeccusi, CcymMma OECKOHEYHO  yOBIBAIOIIEH  reoMeTpHYeCcKOM
porpeccuu
4.3 3agaBaTh OCIIEIOBATEIFHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEH MW MPOTpPEcCUid st
' pElIeHUs pealTbHBIX 3a]a4 MPUKIAJHOTO XapaKkTepa
5 MHoOkecTBa U JJOTHKA
5.1 OnepupoBarh MOHATUSMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN —amnmapar i ONHCAHUS
5.2 pealbHBIX TMPOLECCOB M SIBJICHWH, NPU PEUNICHUHU 3aJad M3 JAPYTUX
yueOHBIX MIPEIMETOB
53 OnepupoBaTh  NOHATUSAMHU:  OIpeAeJeHHe, TeopeMa, CJeJICTBUE,

A0Ka3aTCJIbCTBO

11 KIIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

1

Yucna 1 BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATUSAMHU: HATypalbHOE, II€JI0€ YUCIIO; HCIOJIb30BaTh
NPU3HAKU JEIUMOCTH IEJIbIX YHCEJ, Pa3j0KEHHE YHClia Ha TMPOCThIC

MHOXXUTCIIN IJI1 pCHICHUA 3aaa4

1.2

OHepI/IpOBaTI) MIOHATUEM: CTCIICHb C pPAallMOHAJIbHBIM ITOKAa3aTCJIEM

1.3

OnepupoBaTb  MOHATUSAMHU:  Jorapum  Uucia, JECATHYHBIE U

HaTypaJbHbIE JOrapu(pMBbI

YpaBHEHUs U HEPABEHCTBA

2.1

[IpumensTh cBOMCTBa CTemeHH [UId NpPeoOpa3oBaHUS BBIPAKCHUH,
OIEpUPOBATh IOHATHAMM: IOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO;

peiraTb OCHOBHBIC THUIIBI ITIOKA3aTCIbHBIX ypaBHCHI/Iﬁ " HCPABCHCTB

2.2

BoimonHsaTe mpeoOpazoBaHUs BBIPAXKEHHM, COAEPIKALIUX JIOTapU(PMBL
OTIEpPUPOBATH MOHATUSAMHU: JIOTapU(PMUIECKOE YpaBHEHUE U HEPABEHCTBO;

pelaTh OCHOBHBIE TUIIBI JIOTAPU(PMUUECKUX YPAaBHEHUH 1 HEPABEHCTB

23

HaxoauTs perienus npocTelImux TpPUroHOMETPUYECKHX HEPABEHCTB

24

OnepupoBaTh MOHSATUSMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUW U €€
pelIeHue; UCIOoIb30BaTh CUCTEMY JIMHEHMHBIX YPaBHEHUH I pELICHUS

IMMPAKTUYCCKUX 3aaa4d

2.5

Haxomute  pemieHus  NpPOCTEHMIIMX CUCTEM W COBOKYIMHOCTEH

paLMOHAIBHBIX YPABHECHUN U HEPABEHCTB

2.6

MO,Z[GJII/IpOBaTB PCATBHBIC CUTyallUM Ha SA3BIKC anre6p1>1, COCTaBJIATH
BBIPpAXXCHUA, YpaBHCHHUA, HCPABECHCTBA U CUCTEMBI IO YCJIIOBHIO 3aJaayH,
HUCCIICAOBATh IMOCTPOCHHBIC MOJACIM C HCIOJB30BAHUCM allrapara

anreOpsI

OyHKIWUH U TpaduKu

3.1

OnepupoBaTh MOHATHSAMHU: TEPHOAMYECKAs (QYHKIHS, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKH JKCTpeMyMma (YHKIHUW, HAuOOJbIIee W
HAaMMCHBIIIECEC 3HAUYCHUA q)YHKI_II/II/I Ha IMMPOMCIKYTKC; UCIIOJIb30BAThL UX JJIA

uccieIoBaHus (PYHKIIMH, 33JaHHOU TpaduKoM

3.2

OnepupoBaTh MOHITHIMH: TpadUKH MOKA3aTEIbHOM, JIOTapUDMUYECKON 1

TPUTOHOMETPUYECKUX (YyHKIMH; H300pakaTb HMX Ha KOOPIMHATHOMN




IUIOCKOCTH U UCTIOJIb30BATh JIJIsl pellICHUs] YpaBHEHHI U HEpaBEeHCTB

N300pakath Ha KOOPAWHATHOM TUIOCKOCTH TpaduKd JTUHEHWHBIX

33 YPaBHEHHUH M HCIIOJIB30BATh MX JUISl PEIIEHUS CHUCTEMbl JIMHEHHBIX
ypaBHEHUH
Y HcnonwszoBath rpaduku (yHKUMNA AJI1 UCCIEJOBAHUS IPOLIECCOB U
' 3aBUCUMOCTEH U3 IPYruX yu4eOHbIX AUCHUIUINH
4 Hauana maTremaTuyeckoro aHaausa
OnepupoBaTh MOHATUSAMH: HENpepbIBHAs (QyHKIMSA, MPOU3BOIHAS
4.1 (GYHKIIMM, WCTOJIB30BaTh T'E€OMETPUYECKHH ©  (DU3WYECKUM CMBICT
IIPOM3BOIHOMN Ul PEILIEHUS 3aa4
4o HaxoauTh  mpou3BOAHBIE  AJIEMEHTAapHBIX  (PYHKLMHA,  BBIUUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKIIUN
Hcnonp3oBaTh MPOU3BOMHYIO JUIS  HCCIEAOBaHUS  (QYHKUMU Ha
43 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSAThH PE3yJIbTaThl UCCIECIOBAHUSA K
MOCTPOCHUIO TPaHKOB
44 Hcnonp30BaTh NpOU3BOIHYIO JUIsl HAXOKJIEHUS HAWJIYULIETrO PELICHUs B
' MIPUKJIAHBIX, B TOM YHCJIE COLMAIIBHO-I)KOHOMUYECKHUX, 3a1a4ax
n OnepupoBaTh NOHATUAMU: TepBooOpa3Hass U MHTErpaj; IOHUMATh
. reOMETPUYECKUi U (PU3NIECKH CMBICI HHTETpaja
46 Haxonute mepBooOpa3Hble 3J€MEHTapHBIX  (YHKUUH, BBIYHCIATH
' uHTerpan no ¢popmyne Hetorona — Jleitoaua
47 PemaTs npuknagHele 3a1a4d, B TOM YHUCIIE COLUATBHO-DKOHOMUYECKOTO

U QU3MYECKOTO XapaKTepa, CPEICTBAMH MATEMAaTHIECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC

ITpoBepsieMblii 3JIeMEHT COIePKAHUSA

Kon
1 Yucna u BBIYUCIECHUS
Panmonanbubie  umcna. OOBIKHOBEHHBIE H  JICCATUYHBIE JPOOH, TPOIICHTHI,
OCCKOHEYHBIE  TepuoaudecKkue  apodbu.  ApudmeTuyeckue  omepanud ¢
1.1 palMOHANBFHBIMU YHCIIaMU, MPeoOpa30BaHMs YMCIOBBIX BbIpakeHUH. [IpumeHeHne
npobeil ¥ MPOLEHTOB ISl PELIeHUs] MPUKIAJHBIX 3a/ad U3 PazIUYHbIX OTpacieit
3HaAHUH U PEAILHOMU KU3HU
[JelictBuTenpHble  uMcaa.  PanvoHanbHbIE M UPPALMOHAIBHBIE  YHUCHIA.
1.2 Apudmerndeckue ormepanud ¢ JACHCTBUTEIBHBIMH uuciaMu. [IpubnxéHHbIe
BBIYHCIICHHUS], IPABUIIA OKPYTIICHUS, TPUKUIKA U OLIEHKA pe3ybTaTa BEIUUCICHUN
Crenenb ¢ menbiM mokazareneM. CranmapTHas ¢opma 3amucu JAeWCTBUTEIHHOTO
1.3 yucia. Mcnonp3oBaHue MOAXOASIIEH (OPMBI 3alUCH JTEUCTBUTEIBHBIX YHCEN IS
peuIeHus MpakTUYECKHUX 3a/1a4 U MPEICTaBIICHUS] IaHHbBIX
14 Apudmerndeckuil KOpeHb HATYpaJbHOM cTeneHH. J[eHCTBHUS ¢ apupMETHUYECCKUMHU
' KOPHSIMU HAaTypaJIbHON CTENEHU
s CuHyc, KOCHHYC M TaHT€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHMCIIOBOTO apryMEHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToxxmecTBa U TOXIECTBEHHBIC MPEOOpa30BaAHUS
27 [IpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPAKECHUH. OcHOBHBIE
' TPUTOHOMETpHYECKHUE (HOPMYITBI
53 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pellieHMe HepaBeHCTBA. Merox
' WHTEPBAJIOB
2.4 Pemenne nensix u IpoOHO-pAIIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pewienne uppanioHaIbHBIX YPaBHEHU U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI
57 [IpuMenenne ypaBHEHHI U HEPABEHCTB K PEUICHUIO MaTEMAaTUYECKUX 3aJad U 3a]1a4y

W3 pa3IMYHBIX 00JIacTel HAYKU U PEATbHOU KU3HHU




3 DOyHKIIUA U TPaPUKH
31 Oynkus, crnocoObl 3amaHus GyHkuuu. ['padux dyHkumm. B3zanmuHO oOpaTHBIC
' byHKITUN
32 Obnactp ompeneneHUs W MHOXKECTBO 3HadeHuWd ¢ynkuumu. Hymmu Qysxmm.
' [TpoMexyTkH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKLIUN
13 CreneHHass (pyHKIUST ¢ HaTypaJlbHBIM M IIEJBIM TOKa3aTereMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHS 7-0i CTENIEHU
34 TpuronomeTpuyeckass OKpy>KHOCTb, OMpPEIEICHHE TPUTOHOMETPUYECKHX (DYHKIUH
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTuyeckoro aHaauza
41 [MocnenoBarenbHOCTH, CHOCOOBI 3aaHusl MoOclenoBareabHOCTEH. MOHOTOHHBIE
' MOCIIE0BATEIbHOCTH
ApudmeTrnueckass M TreoMeTpuyeckas mnporpeccud. beckoHeuHo yObIBaroas
42 reoMmerpruueckas nporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TeOMETPUYECKOM
' nporpeccur. dopmyna CIOXKHBIX MPOLEHTOB. Mcnoiap30BaHHE MPOrpeccHH s
pelIeHus pealibHbIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHokecTBa U JTOTHKA
MHoxecTBO, omnepanuu Haj MHOXecTBamH. Jluarpammbl Diinepa — Benna.
5.1 [IpumMeHeHne TEOpEeTUKO-MHOXKECTBEHHOIO anmapara Uil ONHCAHMUS PeajbHbIX
MIPOIIECCOB U SBIICHUH, IPU PEIICHUH 3a/1a4 U3 IPYTHX YUCOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIeICTBUE, JOKAa3aTEIbCTBO
11 KIIACC
Kon ITpoBepsiemMblii 3JIeMEHT COIepPKAHUSA
1 Yucna 1 BIYUCIIEHUS
1.1 Harypanbnblie u nensie uncna. [IpusHaku Je1MMOCTH HETbIX YUCEe
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTesieM. CBOWCTBA CTEIICHU
1.3 Jlorapudm uncna. JlecaTuunbie U HATYpaJIbHBIC JOTAPU(MBI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpazoBanue BRIpaKEHUN, COMECPKAIINX JTOTAPUDMBI
55 [Ipeobpa3oBaHue BbIpaXXeHHI, COEPKALIUX CTENEHH C palliOHATbHBIM
' MoKa3aTeaemM
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[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA
Y CucteMbl JMHEWHBIX ypaBHEHWH. PelleHne NPUKIAAHBIX 3a7a4d € [OMOIIBIO
. CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl U COBOKYITHOCTH pPallMOHAIbHBIX YPaBHEHUH U HEPABEHCTB
53 [IpuMeHeHne ypaBHEHU, CHCTEM U HEPABEHCTB K PELICHUIO MATEMaTHYECKUX 3a]1a4
' M 337124 U3 pa3InYHbIX 001acTeil HAyKH U peabHOM KU3HU
3 OyHKIUYN U TpapuKu
Oynkrus. Ilepuognueckue ¢yHkuuu. I[IpoMeKyTKM MOHOTOHHOCTH (DYHKIIUH.
3.1 Makcumymbl U1 MHHUMYMBI (GyHKOuH. HanOospiiee W HawMeHbIEe 3HAYCHHUE
(GyHKIMN Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpadUKH
33 [Toka3zarenbHast u jorapudmMudeckas QyHKIIMH, UX CBOWCTBA U TpapUKU
3.4 Hcnons3oBanne rpadmkoB GyHKIWN TSl peISHUsT YpaBHEHUN 1 JTMHEHHBIX CUCTEM
Hcnons3oBanue rpadgukoB  GYHKIUN A UCCIENOBaHUS  MPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HHKAIOT NPU PEIICHUH 3aJad M3 JPYTruxX y4eOHBIX
MPEIMETOB U pEATbHOMN )XKU3HU
4 Havana maremaTndeckoro aHaiansa
4.1 HenpepsiBabie DyHKIIMH. METOI HHTEPBATIOB JIJIs PEIICHHS HEPABEHCTB
4.2 [TpousBognas pyukmuu. ['eomerprueckuiit U GU3MUECKUN CMBICT TPOU3BOTHOM
T [TpousBogHbie sneMeHTapHBIX (GyHKIHH. DOpPMYIIbl HAaXOXKICHHUS MPOU3BOIHOM
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYHKIIUN
[IpuMeHeHne TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIIMM HAa MOHOTOHHOCTH M
4.4 sKCTpeMyMbl. Haxoxaenne HauboNbIIero 1 HaMMEHBIIEro 3HAauYeHUs (QyHKIMH Ha
OTpe3Ke
[IpuMeHeHne TpOr3BOAHON AJI HAXOXKACHUS HAWIYYILIEro PEIICHUs B IPUKIAIHBIX
4.5 3ajavax, IS ONpEIeNIieHHs CKOPOCTH TMpolecca, 3aJaHHOro (GopMysIol HIu
rpadgukomM
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
. Huterpain, ero reomerpudeckuii U pu3nyeckuii cMbIC. Brraucienne nHTerpaia mo

¢dopmyne Hetorona — JleiiGHuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBePSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TpeOGOBaHMS K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHusi

Bnanenne meromamMu J0Ka3aTenbCcTB, AITOPUTMAaMHU pELICHUS 3aad;
yMeHHe (GOpMyIHpOBaTh M ONEPHUPOBATh IOHATHIMHU: OIpE/CIICHHE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOMCTBO, NPU3HAK, JOKa3aTelIbCTBO,
paBHOCWIBbHBIE (POPMYIUPOBKH; IPUMEHSTh UX; yMEHHE (POPMYITUPOBATH
00paTHOE U TPOTUBOIIOJIOKHOE YTBEpPXKIEHHE, MPUBOIUTH MPUMEPHl U
KOHTPIIPUMEPHI, HUCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOH HWHIYKIUH;
NPOBOJIUTH  JIOKAa3aTEJbHBIC PpACCY)KIEHHs TpH PpEHICHUH 3a7]ad,
OLICHWBATh  JIOTMYECKYI0  TPABHJIBHOCTH  PACCYXICHHH;  yMEHHE
OTNIEpPUPOBATH MOHATHUSMHU: MHOKECTBO, MOJMHOXECTBO, OINEPALUN HaJ
MHO)KECTBAMH;, YMEHHE HCIIOIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIH
anmapar Ui OIHMCAaHUS PEATbHBIX MPOIIECCOB U SIBICHUH U MPH PEIICHUH
3a7a4, B TOM 4YHCIE U3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OTIepUPOBATh MOHATUSAMHU: Tpad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaThb M ONHCHIBaTh TIpadbl PasTUIHBIMU

croco0amu; UCIOIB30BaTh Ipadbl IPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMU: HaTypalbHOE YHCIIO, LEN0Ee YUCIIO,
CTEIEHb C IeJIBIM MTOKa3aTesieM, KOPEHb HAaTypaJbHOM CTENECHHU, CTETICHb
C pauMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeHCTBUTEIBHBIM
HoKaszaTeneM, Jorapupm UYWCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOU3BOJIEHOTO YHCJA, OCTATOK II0 MOAYJIO, PAaIMOHAJIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBA  HATYypalbHBIX,  IIEJBIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCET, YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIeTMMOCTH, HAaUMEHBUIMHM OOIIMH JenuTeNnh W HauMeHbIIee
o01ee KpaTHOe, anropuT™ EBKinaa mpu pemeHnn 3a1ad; 3HaKOMCTBO C
pa3IUYHBIMH ~ TIO3MLMOHHBIMH ~ CHUCTEMaMH  CUMCIICHUS;  yMEHHE
BBITIOJHATH BBIYHMCICHUE 3HAYCHUH M TMPeoOpa3oBaHMS BBIPAKEHHN CO
CTETEeHSAMHU M Jiorapupmamu, Mpeodpa3oBaHus IPOOHO-pALIMOHATIBHBIX

BBIpa}KeHHﬁ; YMCHHE OIICPUPOBATE IMOHATHAMU: IMOCICAOBATCIIBHOCTD,




apupMeTHuecKas nporpeccus, reoMeTpuiecKas nporpeccus,
OECKOHEUHO YOBIBAIOIIAss TI'eOMETpUYECKas IPOrPeccHs; yMEHHE
3a7jaBaTh MOCJIEI0BATEILHOCTH, B TOM YHCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyr; yMEeHHE ONEpUpOBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb M @PTYMEHT KOMIUIEKCHOTO
yucna, (opMa 3amMcH  KOMIUIEKCHBIX 4Hceld (reoMeTphyecKas,
TPUIOHOMETpHUUYECKass U  anreOpavyeckas); yMeTb IPOU3BOAUTH
apupMeTHUeCKue NCHCTBUS C KOMIUIEKCHBIMHM YHCIIaMHU; TPUBOJIUTH
OpUMEpPbl  UCHOJb30BAHUSA  KOMIUIEKCHBIX  YHCEN;  ONEepUpPOBaTh
HNOHATUAMM: Marpuma 2x2 u  3X3, OIpenenuTelb  MaTpHULbI,

FE€OMETPUUYECKUM CMBICTT OTIPEACTUTENS

YMeHHne onepupoBaTh NOHATHUSAMHU: PALMOHAIBHBIE, HWPPALMOHAIBHBIE,
NOKa3aTebHbIC, CTENEeHHbIC, JOrapu(pMHUECKHE, TPUTOHOMETPHUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIEpPUPOBATH
HOHSATUSAMH: TOXJIECTBO, TOXKAECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypPAaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTH
YPaBHEHUH, HEpPaBEHCTB M CHUCTEM; YMEHHME pellaTb ypaBHEHMUS,
HEpPaBEHCTBA M CHUCTEMBbI C IOMOIIBIO PA3NIMYHBIX MPUEMOB; pPEIIATH
YpaBHEHUsI, HEPaBEHCTBA M CHUCTEMbl C TAPaMETPOM; MPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MaTeMaTH4YEeCKUX

3a7a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001acTel HAYKU U peaIbHOM KU3HH

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKIMSA, YETHOCTH (YHKLHUH,
NEPUOIMIHOCTD (PYHKIIUH, OTPAaHHYEHHOCTh (YHKIIUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKINU, HauOOJbIllee U HAaMMEHBIIIee 3HAYCHUS
GYHKIIMMA HA POMEXKYTKE, HEMPEPhIBHASI (DYHKIIHMS, aCHMITTOTHI Tpaduka
GyHKINY, TIepBasi U BTOpasi MPOU3BOAHAS (PYHKIIMH, T€OMETPHUUCCKUNA U
(GU3MYECKU CMBICT TPOW3BOAHOW, TIEpPBOOOpa3Has, ONpeaeaEHHBIN
UHTETpAT, YMEHHE HAaXOAWUTh AaCUMNOTOTHI Tpaduka (YHKIUH; YMEHHE
BBIUUCIISAT  TIPOM3BOTHBIE CYMMBI, TIPOHM3BEACHUS, YACTHOTO H
KOMIO3UIINHN (YHKIMH, HAXOAUTh YPaBHEHHE KacaTelbHOW K rpaduky
(GyHKINU; yMEHUE HAaXOIUTh IPOU3BOJHBIC SJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO MJsl HUCCIEN0BaHUS (YHKUIUH,
HAXOJUTh HAWOOJbININE M HAWMEHBIIWE 3HAYCHUS (YHKIIWA;, CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAaHUEM alllapaTa MaTeMaTHUECKOTro
aHaM3a; TPUMCEHATH TPOM3BOTHYIO JUJISi HAXOXICHHUS HAWIY4IIero

pelICHrd B IMPUKIAAHBIX, B TOM YHUCJIC COLHUAJIbBHO-3KOHOMUUYCCKHUX H




bU3MYEeCKUX 3a/1auax; HaXOAUTh TUIOMIAAN U 00BEMBI PUTYP C TTOMOIIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITI: HpI/IMCpI:I MATEMATHUYCCKOI'O MO[[GJII/IpOBaHI/ISI C

noMoIbio AuddepeHInaIbHbIX YpaBHECHUI

YMeHne omnepupoBaTh MOHATUAMH: Tpaduk (QyHKIMH, oOpaTHas
GyHKIMSA, KOMIO3UIMSA (YHKUWH, JUHEHHas (yHKIMS, KBaJIpaTU4HAs
byHKIIHS, parmoHanbHas byHKIHS, CTeTeHHAas byHKIIHS,
TPUTOHOMETpUYECKHE  (PYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
byHKIIMM, TIOKa3aTenbHas | Jorapudmudeckas (yHKIHH; YMEHHUE
CTpOUTh TpadUKU HM3YyYCHHBIX (YHKIMH, BBHIIOIHATH MPEOOpa3OBaHHS
rpa¢ukoB GYHKIHUHA, UCTIONB30BaTh TPAPUKH I H3YUCHUSI TTPOIIECCOB U
3aBHCUMOCTEH, NpU peIIeHUH 3a1ad U3 APYruX y4eOHBIX MPEeIMETOB U
3a]a4 U3 peasibHOM JKU3HU; BbIpaxaTb (POpMyIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOMCTBA W Tpapuku (QYHKIUN IS
pelleHrs ypaBHEHUH, HEPABEHCTB U 3ajlay C MapaMeTpaMu; W300paxkaTh
Ha KOOPJAMHATHOM IUIOCKOCTM MHOXECTBA PpCELICHUM ypaBHEHWIA,

HEPABCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBbIE 33/1a4Ml Pa3HBIX THUIIOB (B TOM 4HCIEe Ha
NPOIEHTHI, IO U YaCTH, HA JBWXEHHE, pabOTy, CTOMMOCTh TOBapOB M
yCIIyT, HAJIOTH, 33J]a4i U3 00JIaCTH YNpPaBIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHAHCAMH); COCTaBNIATH BBIPAKEHUs, YPAaBHEHHs, HEPAaBEHCTBA U HX
CHUCTEMBI 1O YCJIOBHUIO 3aJa4M, HMCCIIEIOBATh IOJIYYEHHOE pELICHHUE U
OLIGHUBATh TPaBAONOJO0HOCTh pE3yJIbTATOB; yYMEHHE MOICIHPOBAThH
peanbHblE CUTYallMM Ha $3bIKE MATEMAaTHKHU; COCTAaBJATH BBIPAXKECHUS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBl [0 YCJIOBHUIO 3a/ayH,
HCCJIEN0BATh IOCTPOEHHBIE MOJEIW C HCIIOJIb30BAHUEM ammapara

anreOpbl, HHTEPIIPETUPOBATDH MOJYYCHHBIH pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMH: CpellHee apuMeTHIecKoe, MeInaHa,
HauOoJnplllee ¥  HAWMEHbIIEe 3HAUYEHUs, pa3Max, JUCIEepPCHS,
CTaHJAapTHOE OTKJIOHEHHWE YHCJIOBOIO Habopa;, yMEHHWE H3BJIEKaTh,
UHTEPIPETHPOBATh HMH(OpPMAINIO, TPEACTABICHHYI0 B TaliMIax, Ha
IrarpamMMax, rpadukax, OTpakarollyio CBOWCTBA PEATbHBIX MTPOIIECCOB U
SIBIICHUI; TIPEACTABIATh HH()OPMAIMIO C TOMOIIBIO TAOJIUI] U AHArpaMM;
UCCIIE0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM 4YHCJIE C NPHMEHEHHEM
rpadpu4eckux  METOJAOB U  JJEKTPOHHBIX  CPEACTB; Trpaduyecku
UCCIEOBAaTh COBMECTHBIC HAONIOACHHUS C TOMOIIBIO JUarpamMm

paccenBaHys U JIMHEWHOU perpeccuu




YMeHue onepupoBaTh MOHATHSMH: CIYYalHBI ONBIT W Clly4alHOE
COOBITHE, BEPOSITHOCTb CIy4allHOrO COOBITUS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIHOJb30BaHUEM TIpadUUECKUX METOJOB; MPUMEHSThH
(GOpMyNbI CIOXKEHHSI M YMHOXEHHS BEpOSTHOCTEH, (HOpMyny MOTHOU
BEepOsITHOCTH, hopmyny bepHyiin, koMOUHAaTOpHBIE GAKTHl U (HOPMYIIHI,
OLICHUBATh BEPOSATHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepUpPOBAThH
MNOHSATUSAMM: CIydailHass BeJWYMHA, pAaCIpeieseHHe BEpOSTHOCTEH,
MaTEMaTUYECKOE OKUIAHHUE, AUCIEPCHsT M CTaHJAPTHOE OTKIOHEHHE
CIy4ailHOM BeNWYHMHBI, (YHKIWKW pacupeleNieHus U IJIOTHOCTH
PaBHOMEPHOI'0, IIOKAa3aTEJIbHOIO M HOPMAJIBHOIO paclpeacieHuil;
YMEHHE HCMOIb30BaTh CBOMCTBA M3YUEHHBIX paclpefesieHudl uis
pelieHust 3a1ad; 3HAaKOMCTBO C MOHATHSIMHU: 3aKOH OOJIBIIMX YHCel,
METOJbl BBIOOPOYHBIX HCCIEIOBAaHUM; yMEHUE NPUBOAUTH MPHUMEPHI
MPOSIBIICHUS 3aKOHA OOJBIINX YHCENT B MPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETAHHE, IEPECTAHOBKA,
YHCJIO COYETaHWH, YHUCIO TepecTaHoBOK; OuHOoM HbloTOHA; ymeHHe
NPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCYKICHUS AJIS PELIECHUS 3a/]a4;
OLICHUBATh BEPOATHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOSATHOCTHYIO MOJI€Ib U UHTEPIPETUPOBATH NOTYYEHHBINA PEe3yabTaT

YMeHue omepupoBaTh IMOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIA, IUIOCKUHA yroil,
JBYTPAHHBIA Yroj, TPEXTPaHHBIA YIoJ, CKPELIMBAIOIIMECS IPSMBIE,
NapajuIeIbHOCTh U NMEPHEHIUKYISIPHOCTD NMPSMBIX U IUIOCKOCTEH, yrou
MEXAY MNPSMBIMHU, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, Yrojl MEXAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHUE UCIIOIb30BATh IPH
pelIeHNH 3a/a4 M3yuyeHHbIE (akThl U TEOPEMbl IUIAHUMETPHU; YMEHHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIETO0 MHpa; CTPOUTH
MaTEMaTUYECKUE MOJENU C IOMOIIBI0 TI'E€OMETPUUECKUX IOHATUH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTHYCCKUEC 3a1a4n

10

YMeHne ornepupoBaTh MOHATHUSMHU: IUIONIAAb (UTYPBI, 00BEM (GUTYPHI,
MHOTI'OT'paHHUK, HpaBPIJIBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIpaHHHKA,
Ky0, mapajuiejenures, Npu3Ma, NUpaMuaa, (Gurypa M IMOBEPXHOCTb
BpallleHUsl, UWIMHAP, KOHYC, map, cdepa, Mmiomans chepbl, IIOmaab
MIOBEPXHOCTH THPAMH[IBI, TPU3MBI, KOHYCa, IWIHHApA, 00BEM KyOa,

IIPSIMOYT'OJIBHOTO TapaJlIeeNuena, MUpaMuabl, MPU3MBbL, LWJIAHIPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUYCHUsSI KOHycAa M LIWIMHIPA,
napajuleJbHbIE OCH WM OCHOBAHMIO, CEUYEHHME IIapa, IUIOCKOCTD,
Kacaromasicss cgepbl, HUIMHApPA, KOHYCa; yYMEHHE CTPOUTh CEYCHHE
MHOTOTpaHHHMKA, U300pakaTh MHOTOTPAHHUKH, (PUTYpPBl U TMOBEPXHOCTH
BpalICHUS, UX CEUYECHHUSI, B TOM YHCJIE C TOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPHUYECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupOBaTh OMpEENICHUs N3Y4aeMbIX (PUTyp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBaxX M NpH3HAKaX reOMETPUYECKUX (uryp, 000OCHOBBIBATH WIIH
OmpoBepraTh HX; YMEHHE MPOBOAUTH KiIaccUPUKAuoo GUryp Mo
pa3IMYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOAUMBIE OIMOJHUTEIbHBIC

MIOCTPOCHHS

11

YMeHue omepupoBaTh TMOHATHUSIMH: JIBIKCHHE B  TPOCTPAHCTBE,
HapaﬂﬂeHBHBIﬁ NEpCeHOC, CUMMCTPUA Ha IMJIOCKOCTHU U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TOM00MS, TOMOO0HBIE (QUTYPBI, YMEHHE
pacro3HaBaTh paBHbIC W MOJOO0HBIE (UTYpBI, B TOM YHCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOIB30BaTh T€OMETPUYCCKHE OTHOIICHHS
npu peliCHUM 3aJa4, HAXOAUTb TCOMCTPHYCCKUC BCIUYHUHBI (IIHI/IHa,
yroji, IUIomanas, o0bEM) TMPH pelieHWH 3a7ad W3 JPYrux YIeOHBIX
npeamMeToB U U3 peaanoﬁ JKU3HU; YMCHUC BBIYUCIIATH TCOMCTPUUCCKUC
BEITMYUHBI (UTMHA, YTOJ, IUIONIaab, OOBEM, IUIOMIAAL TOBEPXHOCTH),
HCIIOJIb3YSA H3YUCHHBIC (I)OpMYHLI U MCTOJABI, B TOM 4YHUCJIC. ILIOIIAaAb
MOBEPXHOCTH MHPAMHUIBI, TIPU3MBI, KOHYCa, MWIMHAPA, TUIOMAAb ChEpHL;
00bEM Ky0Oa, MPsIMOYTOJILHOTO TMapaJuleNieNuIe/ia, MUPaMHIbl, TPH3MBI,
ITMHIPA, KOHYyCa, IIapa; YMEHHE HaXOIUTh OTHOIICHHE OOBEMOB

NOJ0OHBIX (GUryp
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YMeHue oneprupoBaTh NOHATUSAMHU: IPSIMOYTOJbHAs CUCTEMA KOOPJIMHAT,
BEKTOp, KOOPJAMHATBHl TOYKH, KOOPJAHMHATHI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHUCIIO, PA3JIOKEHHE BEKTOpa Mo Oaswucy,
CKAJIIPHOE IPOU3BEJIEHNE, BEKTOPHOE IPOM3BENCHUE, YIOJd MEXKIY
BEKTOPAMH; YMEHHUE HCIOJIb30BAaTh BEKTOPHBIM M KOOPAWHATHBIN METOA
JUISL peuleHHs] TeOMEeTpPUYECKUMX 3aJad M 3aJad JpPyrux Yy4eOHBIX

MPEIMETOB

13

YMeHrne BBIOMpATh TMOAXOIAIIMN METOJ [UIi pelIeHUs 3a1adw;
MOHMMAaHWE 3HAYMMOCTH MAaTEMaTHKd B W3YYCHHH NPUPOIHBIX H
OOIIIECTBEHHBIX MPOIECCOB W  SBJICHUW;, yMEHHE pacro3HaBaTh

IMPOSABJICHUC 3daKOHOB MATCMATHUKH B HUCKYCCTBC, YMCHHC IIPHUBOJIUTH




IPpUMEPBI  MATECMATHYCCKUX

MaTEeMaTU4YECKON HayKu

OTKPBITUHA  POCCUHCKOH W  MHUPOBOU




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsiemMblii 3JIeMEHT COIeP/KAHUSA

Kon
1 Yucna 1 BBIYUCICHUS
1.1 Harypanbusle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
1o Panmonaneupie umncia. OOBIKHOBEHHbIE U JECSATUYHBIE JIPOOH, MPOLEHTHI,
' OeCKOHEUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernuecknil KOpeHb HaTypaJbHOU cTeneHH. J[eHCTBHUS ¢ apupMETHYECKUMHU
' KOPHSIMU HaTypaJIbHON CTENEHU
14 Crenens ¢ nensiM nokazarenemM. CTENeHb ¢ paluoOHaIbHBIM NoKa3aresneM. CBOMCTBa
' CTEIIEHH
s CuHyC, KOCHMHYC M TAaHI€HC YHUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHMCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTuanbie U HATypaIbHBIC JTOTAPU(MBI
JevictButenbHple  4uciaa. ApupMeTHUYECKHE ONEpaluu C JICHCTBUTEIbHBIMU
1.7 yrcaamu. [IpuOmkEHHbIC BHIUMCIICHUS, IPaBUJIa OKPYIJICHUS, IPUKHUIKA M OIICHKA
pe3yapTaTa BEIYMCICHUN
1.8 [Ipeobpa3zoBanme BeIpaKEHUI
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANBHBIE YPaBHEHUS
2.2 HppauronanbHble ypaBHEHUS
2.3 TpuroHomeTpudyeckre ypaBHEHHUS
2.4 [TokazaTenpHbIC U JOTapUDMUUECKHE YPABHEHUS
2.5 Ilenbie 1 pOOHO-palMOHATIFHBIE HEPABECHCTBA
2.6 NppannonanbHbie HEPAaBEHCTBA
2.7 [TokazaTenpHbIC U JOoTapUDMUUECKIE HEPABCHCTBA
2.8 TpuronHomeTpuyeckre HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuna cucTeMsl JIMHEWHBIX ypaBHEeHUN. OnpeaenuTenb MaTpULIbl




3 DOyHKIIUA U TpaPUKH
31 Oynknus, crnocoObl 3amaHus ¢yHkiuu. ['padux ¢yHkiuu. B3aumHo oOpatHbBIE
' ¢ynkuuu. YétHelie u Heu€THBIe GyHKIMU. [leproanueckue GpyHKIMHA
Obnactp ompeneneHUs W MHOXECTBO 3HaueHUM ¢ynkuumu. Hymm ¢dyHkomm.
12 [IpoMexyTku  3HAKOMOCTOAHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKILIHH.
' Makcumymbl ¥ MUHUMYMBl QyHKIu#u. HawnOonbliee W HavMeHbIIee 3HAYCHUE
GYHKIIMHA Ha IPOMEKYTKE
13 CrenenHass (pyHKIUS ¢ HaTypaJbHBIM M II€JIBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUN, ©X CBOMCTBA U TPapUKH
16 Toukm pa3peiBa. AcumnTorel TpadukoB ¢GyHknuii. CBolicTBa  (QyHKIUH,
' HETIPEPhIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aMaHU OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0XXHBIX TPOIIEHTOB
4 Hauana maTremaTuyeckoro aHaausa
4.1 [TpousBoanas pynkuuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (YHKITAN
[IpumeHneHne TPOU3BOAHOM K HCCIEAOBaHUIO (DYHKIMH HAa MOHOTOHHOCTh U
4.2 aKCTpeMyMbl. HaxoxkieHne HaumOOJNBIIEr0o U HAUMEHBIIETO 3HAaYeHHs] (PyHKIHHU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
5 MHoO»ecCTBa U JIOruKa
5.1 MHoOkecTBO, onepaly HaJl MHOKecTBaMHU. J{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 Kombunartopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsimMbIe 1 TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena u MOBEpXHOCTH BpAILICHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

AmumoB IIILA., Komsarun FO.M., Tkauea M.B. u apyrue MaremaTuka:

anreOpa W Hayaja MaTeMaTHYECKOTO aHalin3a, reoMeTpus. AnreOpa u Hadaga
MareMarnueckoro amajmsa. 10-11.

METOIUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
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