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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Havajla MaTeMaTHYeCKOIo
aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pa3paboTaHa Ha
ocHoBe DeneparbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTENbHOTO CTAHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, [EIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTIMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajsa MaTeMaTHYECKOrO aHaU3a» SIBJISETCS OJHUM W3
HanboJyiee 3HAYMMBIX B MPOTpaMMeE CTaplield IIKOJIbI, MOCKOJIbKY, C OJHOM
CTOpOHBI, OH oOOecneynMBaeT HWHCTPYMEHTAJIbHYIO 0a3y Jisi HU3y4eHUs BCeX
€CTEeCTBEHHO-HAYUHBIX KYPCOB, a C JPYroll CTOPOHBI, (POPMHUPYET JOTUUECKOE H
a0CTpaKTHOE MBIIUICHUE YyYalllUXCsd Ha YPOBHE, HEOOXOIWMOM [IJIi OCBOCHUSI
KypcoB HH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJallluecs OBJIAJEBAIOT YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopas (OpMYJIUPYET CBOU JOCTUKEHUSI B MaTeMaTU4YeCKoi opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHalIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUsI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaJNIoOTuI0, POPMHUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOpbl M Hayal MaTEMaTUYECKOr0 aHajiu3a B CTaplleld IIKOJIE Yydallhecs
MOJIy4alOT HOBBI ONBIT PEIICHUS MPUKIAAHBIX 3a/Ja4, CaMOCTOSITEIbHOTO
MMOCTPOCHHSI MAaTEMATHYECKUX MOJENEH pealbHbIX CUTyaluid W WHTEpIpETalnu
MOJIYYEHHBIX  pEUIEHHUM, 3HAKOMSITCS C  OpUMEpaMU  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH B MpPHUPOAE, HAYKE M B HCKYCCTBE, C BBIJAIOIIMMUCA
MaTeMaTH4eCKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obnagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanusyeTcs Kak depe3 ydeOHbIM Marepuall, CocOOCTBYIOIMINI (OPMHUPOBAHUIO
HAay4yHOTr0 MHPOBO33pPEHHUS, TaK W uepe3 crnenupuky ydeOHOW AesiTeIbHOCTH,



TpeOyrouieit CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN PE3yJbTaT.

B ocHoBe MeToauku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa 1 Hauyaja MaTeMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJNEPKATEIbHO-METOANYECKUE JUHUN: «YUucna M BBIYUCIECHUSD,
«Dynkuun  u rpadukuy, «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHOkecTBa UM JOruka». Bce OCHOBHBIE
COJIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHs B CTaplliel IIKOJIe, €CTECTBEHHO AOMOMHSISA JIPYr ApYyra M MOCTENEHHO
HAChIIAsiCh HOBBIMM TE€MaMH U  pa3aenamu. JlaHHBIA Kypc  sIBIseTCA
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe coaepkKaHUe HECKOJbKHX
MaTEeMaTUYECKUX NUCLIMIUIMH: alredpa, TPUTOHOMETPUS, MATEMAaTUYECKUI aHau3,
Teopusi MHOXkeCTB U Jp. [lo Mepe Toro kak yuamuecsi OBlafieBalOT Bc€ Oosee
MIUPOKMM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyID MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUA, TMOJIyYeHHbIE B Kypce «Anrebpa W Hauajia
MaTEMaTUYECKOT0 aHaju3a», JUJIs PEUIeHHUs] CaMOCTOSITENIbHO CPOpMyITUpOBaAaHHOM
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

CopaepxaTtenbHO-MeTOANYECKasA JTUHUSA «YUuciaa W BBIYMCIEHUS» 3aBEPILACT
(bopMHUpOBaHUE HABBHIKOB MCIIOJIB30BAHUS JEHUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4aTO B OCHOBHOW ImKoje. B crapmieit mkoje ocoboe BHUMaHUE YIEISCTCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PA3IUYHbIX (OPM 3amuch JEHCTBUTEIBHOTO 4YHWCIIA, YMEHHE
pallMOHAIIBHO BBINOJHATH JEUCTBUS C HHUMH, JE€iIaTh NPUKUAKY, OLCHHUBATH
pesynbrar. OOyyaromuecs TOMYyYarOT HaBBIKM TPHUOTMKEHHBIX BBIUMCICHUH,
BBITIOJIHCHUSL JICUCTBUH C 4YHCIIaMH, 3allMCAaHHBIMH B CTaHIAApTHOW ¢opme,
HCIIOIb30BAHUA MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuansa «YpaBHEHUS M HEPABCHCTBA» pEaNU3yeTCs Ha IHMPOTSHKECHUU BCETO
oOyueHus B cCTaplied IIKOJE, IOCKOJbKY B KaKJIOM pasieie MporpaMMbl
IPEeIyCMOTPEHO PEIIeHHE COOTBETCTBYIOIIMX 3a7ad. OOydaromuecs: OBIaJeBaOT
Pa3IMYHBIMUA METOJAaMHU PELICHUS LENbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTapU()MHUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHbIe yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(YHKIMI C TOMOIIBIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a/1ad W 3a]ad Ha
HaxO0XXJI€HUE HauOOJbIIMX M HAUMEHbIIUX 3HaueHu GyHkuuu. JlanHas
colepkaTeslbHas JUHUS BKIIOYaeT B ce0s Takke (OpMUPOBAHHE YMEHH
BBITIOJIHATh pacy€thl 1o ¢opmyliaMm, NpeoOpa3oBaHUsl LEJNbIX, PALUMOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUW, a TAKXE BBIPAKCHU,



colepKallluX CTENeHH W Jiorapudmel. brnarogaps u3ydeHUio aiareOpanveckoro
Marepuala MPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST ydaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (hopMamu,  MpPEACTaBICHUS
3aKOHOMEpPHOCTEN W 3aBUCMMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AnreOpa
npearaet 3¢G(EKTUBHBIE HWHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxxarenbHo-MeToAndeckass JuHUSA «DyHKUMU H TpadUKU» TECHO
NEeperIeTaeTcs ¢ IPYruMU JIMHUSMU Kypca, MMOCKOJIbKY B KAKOM-TO CMbICJIE 3aJ1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzyyenue CTETICHHOM,
MOKa3aTeIbHOM, JJorapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIINHI, UX CBONCTB
U rpaduKoB, UCIMOIB30BaHUE (PYHKIMUMU JJIs1 PEIICHUS 3a7ay U3 JAPYTUX yu4eOHBIX
NPEIMETOB U PEAbHOM KM3HU TECHO CBS3aHO KAaK C MAaTeMaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonbiioe BHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMyiIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCIIEJA0BAaTh TMOJy4YeHHbIE (DYHKIUU, CTPOUTH WX
rpaduku. Marepuan 3Toil cofepkaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBbIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000I1IEeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHass n1uHUS «Haudanma maTeMaTHYeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaK MaT€eMaTHYECKUX, TaK W MPHUKIAIHBIX 3a7]ady,
JOCTYIHBIX 00YYalONIMMCS, Y KOTOPBIX MOSIBISIETCS BOZMOXHOCTh MCCIIEIOBATh U
cTpouTh Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIIHEC
3HAUEHUS, BBIYUCIATH IUIOMAAU (GUryp u oObEMBI TEl, HAXOAUTH CKOPOCTH H
yCKOpeHus TporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPHIBAET HOBBIE
BO3MOXKHOCTH IOCTPOCHUSI MaTE€MaTHYECKHX MOJENEeH peaabHbIX CUTyalui,
HaXO0XJICHUSl HAWJIYYIlIETO PEIICHUSI B MPUKIAIHBIX, B TOM YHUCJIE COLHUAJIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTeMaTHYE€CKOIO aHaJIn3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-JIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUM pacCllO3HABaTh MPOSIBICHUA 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHMKEe M HucKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOPax.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXeCTBa U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  3JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0pEeTHKO-MHOKECTBEHHbIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKHU U MpeiararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIIONINI BCe pa3Jenbl MaTEMAaTUKU U €€
IIPUJIOKEHUM, OHU CBA3BIBAIOT PAa3HbIE MATEMaTUYECKHUE AUCLMUIUIMHBI B €IUHOE
nenoe. [loaroMy BaXHO AaTh BO3MOJKHOCTH IIKOJBHUKY IIOHMMATh TEOPETUKO-
MHOJKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BAaThb €ro i
BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hadajla MaTeMaTUYECKOIO aHaju3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTeMaTUYECKOI'O MOJIEIMPOBAHUA, KOTOpPbIE IPU3BAHbI
c(hopMHpPOBaTH HABBIKK IOCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIEeI0BAHUS
TUX MOJEJIEH C MOMOIIbIO ammapara ajreOpbl U MAaTeMaTHYECKOro aHajiu3a |
UHTEPIIPETAlMU IIOJYYEHHBIX PE3yibTaToB. Takue 3aJaHus BIUICTCHBI B KaXXIbId
U3 pa3erioB IPOrpaMMBl, ITOCKOJIBKY BECh MaTe€pUall Kypca IUPOKO UCIIOIb3YETCs
IUI pelIeHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTUYECKUX 3a1a4
yyaliMecs pa3BUBaIOT HAOJIIOJATEIBHOCTb, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BATh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B NPOLIECCE M3YyUeHHUs BCEX TeM Kypca «Anredpa um Havana
MaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydyeObHOM miaHe Ha HW3ydeHHE Kypca ajreOpbl M Haydajdl MaTeMaTH4eCKOTO
aHajau3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 daca B Heneno B 10 kimacce u 3 yaca B
Henento B 11 kmacce, Bcero 3a iBa roja ooyuenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Pannonansabie yucna. OOBIKHOBEHHbIE U JI€CATUYHBIE JIPOOU, MPOLIEHTHI,
OECKOHEUHbIE  MepuoAuYecKre  JIpodu.  ApudmeTndeckue  onepamuu  C
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHul. [Ipumenenue
IpoOell U MPOLEHTOB JUIsl pelIeHUs] MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpaciei
3HAHWUU U PEaIbHOM KU3HH.

JleficTBUTENIbHBIE 4YHWCHA. PanuoHanbHblE W HpPpPaUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu ¢ JACHCTBUTENbHBIMH uuciaamMu. [IpubanxéHHbie
BBIYMCIICHUS, ITPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLICHKA pe3yJIbTaTa BHIYMCICHUM.

Crenmenb ¢ menbiM  nokazareneM. CranpaptHas  Qopma  3amucu
JehcTBUTENBHOrO yHucna. Mcnonb3oBanue momxojsuieli  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3aJady M MPEACTaBICHHUS
JAHHBIX.

Apudpmernyeckuii  KOpeHb  HaTypajlbHOM  crteneHu. JleiictBus ¢
apu(PpMETHIECKUMU KOPHSIMU HATYpaJIbHOM CTETIeHH.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
aApKTaHI€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa3oBaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUU. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHME HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemmenue nenbix u 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPABHEHUN.

[IpruMeHeHne ypaBHEHHU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUUM U TPaPUKH

OyHkmus, crnocoOwl 3amanHus GyHkuuu. [paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHuss ¥ MHOKECTBO 3HaueHui (pyHkmwmu. Hymu QyHkumn.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (pyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3arenieMm. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS n-OU CTETICHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, ONPENCICHUE TPUTOHOMETPUUECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4€CKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMs MOCJICIOBATEIBLHOCTEH.
MOHOTOHHBIC TTOCJEA0BATCIBHOCTH.

ApudmeTndeckas u reoMmeTpuueckas nporpeccuu. beckoneuHno yObIBaroras
reomeTpudeckas nporpeccus. Cymma O€CKOHEYHO YOBIBAIOIIEH reoMeTpUYeCKOn
nporpeccun. @opMysa CIHOKHBIX MPOLEHTOB. VCmonp30BaHKWE MPOrpecCUd s
pELIEHUs PEAIbHBIX 3a7a4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA

MHoOkecTBO, Omnepaluu HajJ MHOKecTBamu. Juarpammbl JDinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO almnapara JJisg OIUCAHMS pPeajbHbIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

HartypanbHbie u niensie yncna. [Ipu3Haky 1eIuMOCTH HETbIX YUCET.

Crenens ¢ pauuoHaIbHBIM MTOKa3aTeneM. CBOIICTBA CTEICHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BbIpAXKEHUI, COACPIKAIINX JOTapUPMBI.

[IpeoOGpa3zoBanre BBIPAKEHUN, COJEPKAIMUX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazarenbHblE ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIaIHbIX 3a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3InyHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DOyHKUUM U TPaPUKH

Oynkmus.  [lepumonnueckne  dyaknuu. [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. MakcumMyMmbl 1 MHHHUMYMBI (yHKIuu. HawmOomnbliee W HamMmeHbIIee
3HaueHue (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u orapudmudeckas QyHKIHUU, UX CBOMCTBA U rpadUKu.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QYyHKIUN JJIs HCCIEIOBAHHUS MPOIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJISl PEILICHNUs HEPABEHCTB.

[IpousBoanass  pynkuuu. ['eomerpuueckuii U QU3NYECKUA  CMBICI
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxaeHne HauOoblIero 1 HaMMEHbIIEeTro 3HaueHus: QyHKIIUK Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4YlIEro pEUIEHUs B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpoIecca, 3aJaHHOTo
dbopMyoi nin rpaduKoM.

[lepBooOpa3znas. Tabiuia nepBooOpa3HbIX.

WNuterpan, ero reomMerpuyeckuii u (U3NUECKUN CMBICI. BbrunciieHue
uHTerpana mno gopmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydyeOHOro mnpenmera «MaremaTukay JOJDKHO 0OecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEro o011ero o0pa3oBaHus CAEIYIONIUX JUYHOCTHBIX,
METaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOIro MpeaMeTa
«MaremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEr0oCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WJIE€HA POCCHUHCKOrO OOIIEeCTBa, MPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHH,
OpoLEeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICIICTBOBAaTh C COLMAJbHBIMM HWHCTUTYyTAMH B COOTBETCTBUM C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOopMUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJIb30BAaHUIO ATHUX JOCTIDKCHHH B JPYrMX HaykaX, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKECHHUI HAYKU U JI€SITEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOUICHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaT€MaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXICHUN;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM PAa3JIMYHbIX BUJIOB UCKYCCTBA.

DU3UYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHUYeCKUEe 3HaHUS B
WHTEpEcax 370pOBOTO U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOpPOBBIO (370pOBOE€ MHUTAHHUE, COATAHCHUPOBAHHBIA PEKUM 3aHATUU U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢buszmIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

TpynoBoe BoCIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  AESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYpbl, TMOHUMAHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMUYECKUX TMPOLECCOB Ha COCTOSIHUE MPUPOJHON M COLHMAIbLHON
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKUX 3HAaHMM JUIsl pelieHus 3a1ad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH Cpeibl.

[lenHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTHUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HayKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYUMOCTH JUJISl PAa3BUTHSA IUBWIM3ALUU; OBIAJCHUEM SI3BIKOM
MaTEeMaTUKAd M MaTeMaTH4YEeCKOM KYyJIbTYpOM KakK CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBLHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yJIbTaThl OCBOEHHUS MPOTPaMMBbI Y4eOHOro MpeameTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMUY, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1) VHusepcanvnvie = noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308bIX KOSHUMUBHBLIX NPOYECCO8 00OVYAIOWUXC (0CBOeHUe
Memo0o08  NO3HAHUSL  OKpYJcaowe2o  mMupa,  NpuUMeHeHue  JI02UHeCKUX,

uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble lornueckne NenNCTBUS:

e BBISIBJISTH U XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MATEMATUYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYITHPOBATH
ONpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccupuKaluu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHHMMATh, (OPMYIHpPOBATh M  NPeoOpPa3oBBIBATh  CYKICHHUS:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSX U YTBEPXKICHHSIX;
npenjaratb ~ KpUTEpUM I BBIABJICHUSA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBAThH apryMEHTAIHUIO,
OPUBOJIUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCO0 pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHHs, BHIOMpaTh HauWOoJiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICA0BATCIBCKUC ﬂGfICTBI/ISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATCIIBCKUNA MHCTPYMEHT TO3HAHUS;
dbopMyIUpoBaTh BOMPOCH], (UKCUPYIOIIHE TMPOTHBOpEUYHE, MpoosIemMy,
yCTaHaBIMBaTh HCKOMOE ®W  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMO3HIINIO, MHECHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIH OKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTCH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJOBAHMSI, OIEHUBATh JTOCTOBEPHOCTH
MOJIYY€HHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHHUI;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATh
IIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATh AeUIUThl MHGOPMAINHU, JAHHBIX, HEOOXOMMMBIX JJIsi OTBETA
Ha BONIPOC U JJIsl PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHaJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYypUpOBaTh UH(GOPMALIMIO, TPEACTABIATh €€ B pa3IMUHbIX Popmax,
WJUTIOCTPUPOBATH rpaduuecK;



e OIIEHUBATH HAAEKHOCTD uHpOopMaIuu 10 CaMOCTOSTEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvle KOMMYHUKAGMUEHbBlE  Oelicmsus, o0becneuusaom

CPOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYHUAOUUXCAL.

OO6menue:

e BOCIHPUHUMATL ¥ (QOPMYJIHPOBATH CYXKACHHS B COOTBETCTBUU C
YCIIOBUSMH U LEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M IMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS TIO
XOJy pEeIICHUS 3a]1a4l, KOMMEHTHPOBATH ITOTYYCHHBIA PE3YIIbTAT;

e B X0JI¢ OOCYXKJEHHS 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaEMOU TEMBI,
pOOJIEMBI, peIIacMoOM 3aJa4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUAMH JIPYTHX
YYAaCTHUKOB JIHAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO IMO3WIIUI; B
KOpPpeKTHOU (hopme hOpMyITUPOBATh PA3HOTIIACHS, CBOM BO3PAKCHHUS,

e TMPEJCTABJISATHL  pPE3yJbTaThl  PEIICHUS  3aJlaud,  JKCIECPHUMEHTA,
UCCIEJIOBAHUS,  IPOEKTa;  CaMOCTOSATENIbHO  BbIOMpaTh  ¢opmar
BBICTYIUICHUS ¢ YU€TOM 3aJ]1a4 PE3SHTAIIMN U OCOOCHHOCTEH ayUTOPUH.

CoTpyaHUYECTBO:

e TOHMMAaTh W  WCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHTYaJIbHOW paOOTHI P pelIeHUH YIeOHBIX 3a]a9; MPUHUMATD [IETh
COBMECTHOW JIESITETHbHOCTH, IUIAHUPOBATh OPTraHHU3AIMI0 COBMECTHOMN
paboThl, pacrpenensTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
¥ pe3ysbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;

e YYacCTBOBATh B IPYMIOBBIX opMax paboThl (0OCYXIeHHS, 0OMEH MHECHH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl W
KOODJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UWICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT O KPHTEPHSM,
c(hOpMyITHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

3) Yuueepcanvnvie  pezynamuenvie Oelicmausl, obecneuusaiom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranuzaius:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C
y4E€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHMH KaK OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENbHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0aAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA Ipolecca U
pe3yibTaTa peuieHrus MaTeMaTUYeCKOon 3aauu;



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE pe3yJbTaTa LEIU U YCIOBUAM, OOBACHSTH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JNESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOrO aHaIu3a
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHHE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTndyeckue  omepandd  C  PAlMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BrimonHaTs npuOamKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JIeJ1aTh MPUKUJIKY U OLIEHKY PEe3yJIbTaTa BHIUNCICHUMN.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM MOKAa3aTelieM; CTaHAapTHas
dopma 3ammMcu JACHUCTBUTENHHOIO YHWCIA, KOPEHb HATypalbHOM CTEIEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aMKUCh MPOU3BOJIBHOTO yria Yyepe3 o0paTHbIe TPUTOHOMETPUUECKHE
byHKIUN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALIMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUN U pellaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonusATh mpeoOpa3zoBaHus 1ENbIX, PALUOHAIBHBIX U UPPALUOHAIBHBIX
BBID&XKCHUN WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalHOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUS MaTEMAaTUYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKW U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM aIlapaTa anreopsl.

DyHKUNM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3a7aHus (PyHKLIMH, 00JIacTh
ONpeJeNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKIIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DYHKUMH, HYIH
(GYHKIMHU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduiku GyHKUMMA 715 pelIeHUs] ypaBHEHUIA.

Crtpoutb U uuTaTh rpaduku JUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIHUH,
CTeNeHHOW (DYHKITMU C IIeJIbIM TTOKa3aTeJIEM.

Ucnonb3oBaTh rpagukd QYHKIUN JUIsI  UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEN NPH PEIICHUH 3aJlay U3 JPYTHX y4eOHBIX MPEIMETOB U peajbHOM
’KU3HU; BBIpAXATh (OPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apudMeTHdecKkas u
reOMEeTpUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyObIBaroUlasi TreoMeTpuuecKas
nporpeccusi, cymma 0€CKOHEYHO YOBIBAIOILIEH T€OMETPUIECKON ITPOrPECCU.

3a1aBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosb30BaTh CBOMCTBA IOCIEOBATEIBHOCTEW U IIPOIPECCUM ISl PEILICHUS
peaNbHbIX 3a7a4 PUKIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnonbp30BaTh  TEOPETHKO-MHOKECTBEHHBI — ammapar i ONHMCAHMS
peasibHBIX IPOLECCOB W SBJIEHUM, MPH peUIeHUHM 3ajad M3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: ONpeleneHne,  Teopema,  CIEICTBHE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja 1 BLIYUCTIEHUS

OnepupoBaTh MOHATHSMH: HATypaJIbHOE, I1I€JI0O€ YHCJIO; HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOXKHUTEIIN
JUJIS pEeIICHUS 3aa4.

OnepupoBaTh NOHATUEM: CTENICHB C PAIMOHAIBLHBIM MMOKA3aTEJIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENEHW A [peoOpa3oBaHUs  BBIPAXKECHMUIA;
ONEPUPOBATh MOHATUSAMH: IOKA3aTEIbHOE YPAaBHEHHUE W HEPABEHCTBO; pELIATh
OCHOBHBIE THIIBI IOKA3ATENbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAXKEHUN, COAEpXNAIIMX JOorapu@msl;
ONEepUPOBATH NOHATUAMU: JOTapuPMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTe pemienus npocTeNmx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

HaxonuTe pemieHns NpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALIMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyallMM Ha fA3bIKE anre0pbl, COCTABISThH
BBIPDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHCTEMBbI IO YCJIOBHUIO 3aJadyH,
MCCJIeI0BATh MOCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh  MOHATUSMU: Tepuoanyueckas  (QYHKIUA, [POMEKYTKH
MOHOTOHHOCTH ~(DYHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BATh HX IS
uccienoBanus pyHKIMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpapUKH MOKA3ATENbHOM, JIOTapuMHUUECKOW U
TPUTOHOMETPUYECKUX (PYHKIUI; n300pakaTh UX Ha KOOPJIAUHATHOM IJIOCKOCTH U
UCIIOJIb30BAaTh JJIsl PELICHNS] YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpaUKH JIMHEHHBIX ypaBHEHUN
Y HCIOJIb30BATh UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN UIsI  UCCIIENOBAHMS TPOILECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILINH.

Hayajia maTeMaTH4eCKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPhIBHAS (QYHKIWSA, TPOU3BOIHAS (YHKIINU;
MCIIOJIb30BaTh TEOMETPUICCKUN U PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoautb npou3BoaHbIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHA.

Hcnonp30BaTh TPOU3BOAHYIO JJIS1 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKACHUS HAWIIY4dIlEro pEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: [EepBOOOpa3HasT W  MHTErpall; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAT
o ¢popmyne Hororona—JleiiOuuna.

Pemate mpuknagHbie 3aavyd, B TOM YHCJIE COIHMATHLHO-DPKOHOMHYECKOTO U
¢u3ndyecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
MHOK€eCcTBa pallHOHAJIBHBIX U
1 JNEUCTBUTENLHBIX YHcel. PanoHaibHbIe 14 1 https://m.edsoo.ru/KYG7NZURY
ypaBHEHUS U HEPABEHCTBA
Oyaknun u rpadrku. CTeneHs ¢ IeTbIM
2 YHKUHH 1 Tpag t 6 https:/m.edsoo.r/ESM1F56M3
oKa3aTelieM
ApndmeTndyecknii KOpeHb N—O0U CTEIIECHM.
3 pHd P 18 1 hitps:/m.eds00.r/W2CV80370
HppanmonanbHple ypaBHEHHS U HEPABEHCTBA
DopMmyJibl
4 TPUTOHOMETPUU. T pUTOHOMETPUUECKUE 22 1 https://m.edsoo.ru/ WNNOES6GMP
ypaBHEHUSA
5 [TocnenoBarenbHOCTH U IPOTPECCUH 5 https://m.edsoo.ru/0OINYSKYRU
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
6 2 3 1 https://m.edsoo.ru/SEBER9VKS5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME




11 KVIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
n/n NPOrpaMMmblI Bcero Konrpoabire | Ipaxririeciie o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
CreneHsb ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenpHble 12 1 https://m.edsoo.ru/SSEJGAPNA
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12 https://m.edsoo.ru/107CT1AVS
HEpaBEeHCTBa
Tpuronomerpuueckue GyHKIUH U UX
3 rpaduku. TpuroHoMeTpuIecKue 9 1 https://m.edsoo.ru/XRW8YNBTP
HEpaBEHCTBA
4 [IpousBoanas. [Ipumenenre npou3BoIHON 24 1 https://m.edsoo.ru/DK9VLOTN4
5 WNHterpan u ero npuMeHeHUst 9 https://m.edsoo.ru/ALMBWA4BH
6 Cucrembl ypaBHEHUI 12 1 https://m.edsoo.ru/GTO833N3F
7 HarypanbHble u 1ienbie yncina 6 https://m.edsoo.ru/RSROSSJFR
8 HosTopenue, 0606meHI:Ie’ 18 2 https://m.edsoo.ru/BFUNE9BGN
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Nen/m | Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Huarpammer Ditnepa—Benna

MHO)KGCTBO, Oorcpanru HaaQ MHOXKXCCTBaMHU.

https://m.edsoo.ru/HUOLULGL9

JeCSITUUHBIE TPOOH, TPOLIEHTHI,

Parmmonanpusie yncia. OOBIKHOBEHHBIE U

OECKOHEYHBIE MTEPHONUECKHIE TPOOH

https://m.edsoo.ru/37WASYES4

Apudmernueckue onepanuu ¢

YHCIIOBBIX BI)Ipa}KeHI/Iﬁ

paloHaIbHBIMU YU CIIaMU, IPpeoOpa3oBaHUs

https://m.edsoo.ru/8JYFUB5M4

[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
pelieHus MPUKIAIHBIX 337a4 U3 Pa3TuIHBIX
oTpaciel 3HaHUW U peaIbHON KU3HU

https://m.edsoo.ru/PFOU2V68I

[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
pelIeHUs MIPUKIATHBIX 3a7a4 U3 Pa3IMuHbIX
oTpacJel 3HaHUW U peaIbHON KU3HU

https://m.edsoo.ru/MHOTOXN3E

HppanoOHaJIbHbIC YUCJIa

HeﬁCTBHTCHLHBIC yucia. PanimonanbsHbie U

https://m.edsoo.ru/P3JPHC8MO

Apudmernueckue onepaiuu c
JEHUCTBUTENbHBIMH YHCIIAMU

https://m.edsoo.ru/IMQWZ24T1

OKPYTIJICHHS, IPUKHUAKA U OLICHKA
pe3yibTara BBIUMCIICHUM

[TpuGnnxEHHbBIE BEIYMCIIEHUS, TpaBHUiIa

https://m.edsoo.ru/JFESKM1 1EJ

ToxaecTBa U TOXISCTBEHHBIC

https://m.edsoo.ru/VA4VH6PID




npeoOpa3oBaHms

10 YpaBHEHHE, KOPEHb YPABHEHHUS https://m.edsoo.ru/KFDEBHI71

11 HepaseHcTBO, penieHne HepaBeHCTBA https://m.edsoo.ru/83KWSU6M4

12 Meron unTepBaIOB https://m.edsoo.ru/EIXGRN3DO0

13 Pernenue I\,IeHHX M APOOHO-PAIHOHATLHEIX https://m.edsoo.ru/1SCWMIJUIR
YpaBHEHUW U HEPABEHCTB
KonTponsnas pabora no teme "MHo)kecTBa

14 palMOHANBHBIX U IEUCTBUTEIIBHBIX YUCE. https://m.edsoo.ru/T9SVYRBXM
PannonanbHble ypaBHEHUS U HEPABEHCTB"

15 DYHKUHS, CTIOCOOLI 38NAHH PYHKIIHH. https://m.edsoo.ru/LUY75YGCX
B3aumHo o6paTHbIe QyHKIMH
I'paduk dyaxkumun. O6macTs onpeneacHus u

16 MHO>KeCTBO 3HaueHui pyHkiuu. Hymu https://m.edsoo.ru/KN7K4I8VC
¢byskun. [IpomMexxyTKi 3HAKOMIOCTOSTHCTBA

17 UETtHbie 1 HEUETHBIC (PYHKITMH https://m.edsoo.ru/TCHOJ9UPK
CreneHs C 1EIbIM IOKA3aTeNIEM.

18 CrannapTtHas (hopma 3arucu https://m.edsoo.ru/7TS62DZBQ
JEHUCTBUTEIBHOTO YUCIIA
Hcnons3oBanue moaxoasieii hopmbl
3alUCH ACUCTBUTENBHBIX YUCEI IS

19 https://m.edsoo.ru/UWPAJ7N10
peuieHus NpakTUYECKUX 3a/1a4y U
MPEACTABICHUS JAHHBIX

20 Crenennas gpynxums ¢ I:IaTyp“aHBHHM " https://m.edsoo.ru/13LIS0GEE
1enbM nokazateneM. E€ cBoiicTBa u rpaduk

21 AprmeTiecimii KOpeHb HaTypanbHoH https://m.edsoo.ru/7TCVYEVAV7
CTENEHU

22 ApH(MeTHICCKHIE KOPSHE HATYPATILHOM https://m.edsoo.ru/KQBCYHL5Y

CTCIICHHU




CBoiicTBa apuPMETHIECKOTO KOPHS

23 . https://m.edso00.ru/I69L.4JVYQ
HaTypaJbHOU CTENECHU
CBoiicTBa apuPMETHIECKOTO KOPHS
24 . https://m.edsoo.ru/77PFLCQ8N
HaTypaJbHOU CTEIECHU
CBoiicTBa apuPMETHIECKOTO KOPHS
25 . https://m.edso0.ru/G5SWZ3RWF
HaTypaJbHOU CTEIECHU
eficTBUS ¢ apru(PhMETUIECKUMHU KOPHSIMH N—
26 ﬂv pud p https://m.edsoo.ru/KBGV9J41B
O CTENEHN
eficTBUS ¢ apu(PMETUIECKUMHU KOPHSIMH N—
27 21“ pug p https://m.edsoo.ru/YG9QJLHAI
O CcTEeNeHn
eficTBUS ¢ apru(PMETUIECKUMHU KOPHSIMH N—
28 Jle pHd p hitps://m.edsoo.ru/3IMIGAHOSM
O CTEeNeHn
eficTBUS ¢ apru(PMETUIECKUMHU KOPHSIMH N—
29 He pH p https://m.edsoo.ru/3MOROGID3
Ol cTeneHun
elficTBus ¢ apru(PMETUIECKUMHU KOPHSIMH N—
30 Z[“ pu p https://m.edsoo.ru/NRYVSE6Z8
Ol cTeneHn
Perrenye uppanmoHainbHbIX YpaBHEHUH U
31 ppatt P https://m.edsoo.ru/NXMGYFS8I5
HEPaBEHCTB
Perrenye uppanoHaibHBIX YPAaBHEHUN U
32 ppatt P https://m.eds0o.ru/OWXJIFVOG]J
HEPaBEHCTB
Pemtenue uppanoHaIbHBIX YPaBHEHUN U
33 ppatt yp https://m.edsoo.ru/T66K2RMY5
HEPaBCHCTB
Pemtenue uppanioHaILHBIX YPaBHEHUN U
34 ppatt yp https://m.edsoo.ru/OAIN4AWIJO
HEPaBCHCTB
Pemenne nppanmoHaibHBIX YPaBHEHNUHN 1
35 ppatt P https://m.edsoo.ru/HWHUD2NNC
HEPaBEHCTB
36 CoiicTBa u rpaduK KOpHS N-Oi CTETIEHH https://m.edsoo.ru/1E25E18SD
37 CBoiicTBa U rpaduk KOpHS n-0il cTeneHn https://m.edsoo.ru/QNZBI9V7GS




KonTtposnpsHas paboTa o teme

"ApudMeTHUeCKuil KOpEeHb N—O1 CTETEeHHU.

38 1 https://m.edsoo0.ru/Q1KQCUC4D
UppanmonanbHubie ypaBHEHHS U
HepaBeHCTBA"
CuHyc, KOCUHYC Y TAHI'€HC YHUCIOBOTO

39 FIHYE, KOCHHYE H TAHIEHE qHEIOBOT 1 https://m.edsoo.ru/CPX3082P7
aprymeHTa
CuHyc, KOCHHYC U TaHT'€HC YHCIIOBOTO

40 1 https://m.edsoo.ru/KEQVO0CZZ
aprymeHTa
ApKCHUHYC, apKKOCUHYC U apKTaHTEHC

41 PICHIYE, ap yemap 1 https://m.edsoo.ru/FOAWHASBG
YUCJIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC U apKTaHI'€HC

42 PICHHYC, apEKOCHIYC 1 apKiather 1 https://m.edsoo.ru/N4SSIEZER
YUCJIOBOTO apryMeHTa
Tpuronomerpudeckast OKpyKHOCTb,

43 ONpEAEICHUE TPUTOHOMETPUUYECKHUX 1 https://m.edsoo.ru/5SZT2FBB9
(yHKIIMI YUCIOBOTrO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

44 ONpEIEICHUE TPUTOHOMETPUYECKHUX 1 https://m.edsoo.ru/YYZPF36KN
(yYHKIHI YMCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1 https://m.edsoo.ru/ISFSRJJ3N

46 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1 https://m.edsoo.ru/SC5U397F9

47 OcHOBHBIE TPUTOHOMETpUYECKUE HOPMYJIBI 1 https://m.edsoo.ru/918HYTGCO

48 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1 https://m.edsoo.ru/C9TMKQF48
[IpeoOpazoBanme TPUTOHOMETPUUECKUX

49 peobp . p p 1 https://m.edsoo.ru/9IMOOAFCO
BBIPAKEHUI
IIpeo6

50 peo pa3033 AHHE TPHTOHOMETPHHCCIIX 1 https://m.edsoo.ru/LTBOUHA4F
BBIPAKEHUI
[IpeoOpazoBaHme TPUTOHOMETPUUECKUX

51 peobp p p 1 https://m.edsoo.ru/BOK9K8FGV

BBIPAXKCHUI




[IpeoOpa3oBanme TPUTOHOMETPHUECKUX

52 . 1 https://m.edsoo.ru/VM9110N5V
BBIpAKEHUI
53 Hpeo6pa3033 AHHE TpHTOHOMETpHACCIIX 1 https://m.edsoo.ru/GNKNPMR 1U
BBIpKCHUI
54 Pemrenne TpuroHOMETPUYECKUX YpaBHEHUI 1 https://m.edsoo.ru/S6K8SEHZU
55 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 1 https://m.edsoo.ru/6XXPVVIXA
56 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1 https://m.edsoo.ru/LEPISYY4W
57 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 1 https://m.edsoo.ru/MUSCZXE6Q
58 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1 https://m.edsoo.ru/HPKOF4KJP
59 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1 https://m.edsoo.ru/FNX4ESL.UC
O606mmenue mo Temam "OCHOBHBIC
60 TPUTOHOMETPUIECKUE (HOPMYIIBI. 1 https://m.edsoo.ru/796P4UYBR
TpuroHomerpuyeckre ypaBHeHUA"
KonTtponbHas padoTa o teme "dopmyIbi
61 TPATOHOMCTPHH. TpHF?HOMeTquCCKHe 1 https://m.edsoo.ru/RCOOETQNA
ypaBHeHus'"/Bcepoccuiickas mpoBepoyHas
pabota
62 Hrorosas “K OHTpOIbHas padora / 1 https://m.edsoo.ru/OINT7D2Q5
Bcepoccuiickas npoepouHas padota
O0o001Ienre, cucTeMaTH3anus 3HaHUH 3a
63 Kypc anreOpbl 1 Hayal MaTeMaTUu4ecKOro 1 https://m.edsoo.ru/BO3X694VF
aHanuza 10 kacca
Apudmernueckas u reoMeTpruIecKas
64 mporpeccii. Henonbsopatiie mporpecci 1 https://m.edsoo.ru/2T49MHHH9
JUISl pEeLIEHUs pealbHbIX 3a]a4 MPUKIIATHOTO
XapakTepa
65 beckoneuHo yObIBaroIiasi reoMeTpuiecKast | hitps://m.cdsoo.r/FSN2ANA4G

nporpeccust. CymMma GeCKOHEUHO




yOBIBAIOIIECH T€OMETPUIECKOM MPOTPECCHH

66 dopmyJia CIOKHBIX TPOLIEHTOB 1 https://m.edsoo.ru/DXJ82PMWO
67 dopmyJia CIOKHBIX TPOLIEHTOB 1 https://m.edsoo.ru/H7S9QLKEA
O0001enue, cucreMaTH3amus 3HaHUH 3a
68 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO 1 https://m.eds0o0.ru/2193BZQ4A
ananu3a 10 xmacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KVIACC

Ne

KoaudecTBO 4acoB

DJIeKTpOHHbIe NN poBbIe

Tema ypoka Kontpoabubie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE peCcypChl
padoTsbI padoThI
CreneHsb ¢ pallMOHAIBLHBIM [TOKa3aTeIeM 1 https://m.edsoo0.ru/3SOCUH3WO
2 CBoiicTBa cTeneHU 1 https://m.edsoo.ru/S5J1IROGOM
IIpeoOpa3oBaHye BEIpAXKEHUH, COIEpKaAIAX
3 Peodp P Aeprat 1 https:/m.edsoo.r/R3VSPAH19
palMoHaIbHBIE CTETICHH
IIpeoGpa3oBaHue BRIpAKEHUM, COAEPIKAIINX
4 Peodp P Aepratt i https://m.edsoo.ru/IOP1F2ZAS
palMoHaIbHBIE CTCTICHH
IIpeoOpa3oBaHue BRIpAKEHUM, COAEPIKAIIMX
5 peoop P Aepatt 1 https://m.eds00.ru/DIYGI6W X7
palMoHaIbHBIE CTCTICHH
6 [TokazaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/YX6Y735P2
7 [Toka3zaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/TSL.SZRHAJ
8 [TokazaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/M3KPYXT09
9 [Toka3aTenbHble ypaBHEHUSI U HEPABEHCTBA 1 https://m.edsoo.ru/USNVGOXIL
10 IToka3zaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/43EARX0D3
[TokazaTenbHas KLU, €€ CBOMCTBA U
11 Oy, 1 https://m.edsoo.ru/TEOS6OHTH
rpaduk
KonTtponsnas pabora no teme "CremneHs ¢
paloHaIbHBIM MokazareneM. [lokazarenbHast
12 1 1 https://m.edsoo.ru/SBWZVFWOIF
¢byuknus. [lokazaTenbHble ypaBHEHUS U
HepaBeHCTBA"
13 Jlorapugm uucna 1 https://m.edsoo.ru/S2PYSSME7
14 JlecaTUUHBIE U HATypaJibHbIE JIOTapUPMBbI 1 https://m.edsoo.ru/AJS1DTX9E
15 IIpeoOpa3oBaHue BhIpaKEHU, COAECPIKALINX 1 https://m.edsoo.rt/ITAWFA1Q5Q




norapupMsl

[IpeoOpazoBanme BEIpAKEHUH, COACPKAIUX

16 1 https://m.edsoo.ru/GBGH44TGC
norapumMsI
IIpeoOpa3oBanue BRIPAKEHMH, COIEPIKALINX
17 peobp P Aepatt 1 https://m.edsoo.ru/MSQ8RFDMS
norapumMsI
IIpeoOpa3oBaHye BEIpAXKEHUM, COACPKAIIIX
18 peoop P Aepratil 1 https://m.edsoo.ru/6CDNOWZBQ
Jorapu(pmsl
19 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA 1 https://m.edsoo.ru/HWUB2LHFU
20 JlorapudmMuueckue ypaBHEHHs] M1 HEPaBEHCTBA 1 https://m.edsoo.ru/2UAGJZCS5B
21 Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA 1 https://m.edsoo.ru/VOR1JP1KW
22 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA 1 https://m.edsoo.ru/0OYNMCKORD
Jlorapudmmueckas KIIMSI, €€ CBOMCTBA B
23 pH Pymicu 1 https://m.edsoo.ru/JOOHWINGL
rpadguk
Jlorapudmmueckas KIIMs, €€ CBOMCTBA B
24 puep Pymicu 1 https://m.edsoo.ru/N7K1UXIZQ
rpadguk
Tpuronomerpuueckue KIIMH, UX CBOWCTBA
25 P P Pynicuan, 1 https://m.eds00.ru/LQZVIYRDG
U rpaduKu
Tpuronomerpuueckue KIIMH, UX CBOWCTBA
26 P P Pymicut, 1 https://m.edsoo.rut/UUWKBSL6F
U rpaduKu
Tpuronomerpuueckue KIIMH, UX CBOWCTBA
27 P p ymxn, 1 https://m.edsoo.ru/95VB5ABJO
U rpaduKu
Tpuronomerpuyeckue KIIUU, UX CBOMCTBA
28 P p Gy, 1 https://m.edsoo.ru/SP4IPSHOM
U rpaduKu
29 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1 https://m.edsoo.ru/SLSQ4AYYN
30 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1 https://m.edsoo.ru/lJ19ZJZRQ
31 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1 https://m.edsoo.ru/QY8YSBTCF
32 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1 https://m.edsoo.ru/LL8LZOCDP




KonTtposneHas paboTa o teme
"Jlorapupmuueckas: GyHKIIHSL.
Jlorapudmuueckre ypaBHEHUS U

33 1 https://m.edsoo.ru/X8GZYMSHR
HepaBeHcTBa. TpuroHoMerpudeckue QyHKIUU
u ux rpaduxu. TpuroHoMeTprudecKue
HepaBeHCTBA"
34 HenpepriBHble QyHKIIMH 1 https://m.edsoo.ru/7ULWADO6B
35 Meto1 UHTEPBAJIOB JUISl PEIICHUS HEPABEHCTB 1 https://m.edsoo.ru/RMLA4LS6CD
36 Meroa MHTEpBAJIOB JUIs pELICHUS HEPABEHCTB 1 https://m.edsoo.ru/UV2R8QHUH
37 [IpousBoHas pyHKIUU 1 https://m.edsoo.ru/WW1RR5VG8
38 [TpousBoanas GpyHKIIMN 1 https://m.edsoo.ru/TXVIGQIO2
I'eomerpuueckuii U GU3NYECKHIT CMBICI
39 . 1 https://m.edsoo.ru/JZHKV18M1
MIPOM3BOTHOM
I'eomeTpuyeckuii 1 GU3NUECKUIN CMBICT
40 . 1 https://m.edsoo.ru/3CPCCY4M6
MIPOU3BOIHOM
41 [Tpou3BoIHBIE 2JTEMEHTAPHBIX (DYHKIIHMA 1 https://m.edsoo.ru/TW5SAJQU3
42 [Ipou3BoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA 1 https://m.edso0.ru/4G110YGVZ
[IpousBoiHasi CyMMBI, TPOU3BEACHUS
43 POTISBOATIAT EYMMBL, HPOHSBEACHIL, 1 https:/m.edsoo.r/E952ROOJH
Y4acTHOTO (hYHKIIHI
I1 ene
44 POHSBOAHAA CYM}YI b, TPOMSBEACHIT, 1 https://m.edsoo.rt/VVIMX6YMG
YacTHOTO (YHKIIHI
[IpousBoiHAs CyMMBI, POU3BEACHHUS
45 P A yMu - 1P & ’ 1 https://m.edsoo.ru/4BJ5FF9Z4
YacTHOTO (YHKIIH
[IpuMeHeHnne npou3BOIHOM K UCCIEAOBAHUIO
46 p . p a a 1 https://m.edsoo.ru/SW35GSVPK
(yHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHre npon3BOIHOM K UCCIEAOBAHUIO
47 p p a a 1 https://m.edsoo.ru/SWL91USN6

(GyHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI




[IpumeHneHue nponu3BOIHON K UCCIIET0BAHUIO

48 . https://m.edsoo.ru/NE66XE267
(YHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMenenne nMpou3BOIHON K UCCIEAOBAHUIO

49 . https://m.edsoo.ru/SDO0D4AJ44
(YHKIMI HA MOHOTOHHOCTB Ml 3KCTPEMYyMBI
Haxoxnenne HanOOJIBIIEr0 ¥ HANMEHBIIIETO

50 https://m.edsoo.ru/7272CUKCS
3HaueHUs (YHKIIMHA HA OTPE3KE
Haxosxnenne HanOOIbIIEro U HaUMEHBIIIETO

51 s https://m.eds0o.r/NIRZOXS50
3Ha4YeHHs (YHKIIUU HA OTPE3Ke
Haxosxaenne HanOOIBIIEr0 U HAUMEHBIIIETO

52 https://m.edsoo.ru/MAFI1GQ68
3HaueHUs QYHKIIMU Ha OTpE3Ke
Haxoxnenne HanOOIBIIIEr0 U HAUMEHBIIIETO

53 https://m.edsoo.ru/AKTKOA3GX
3HaueHUs QYHKIIUU Ha OTpE3Ke
Haxoxnenne HanOOIBIIEr0 U HAUMEHBIIIETO

54 A https://m.edsoo.ru/FOQUM5SMOW
3Ha4YeHMS (QYHKIIUU HA OTPE3Ke
Haxoxnenne HanOOIBIIET0 U HAUMEHBIIIETO

55 https://m.edsoo.ru/B1UM1880F
3Ha4YeHMS (QYHKIIUU HA OTPE3Ke
[IpuMeHeHne MPON3BOTHOM /1711 HAXOXKICHUS
HaWJTY4IIero PEIICHUs B TPUKIAIHBIX

56 3a/1a4ax, IJjs ONpPeAEICHUs] CKOPOCTU https://m.edsoo.ru/76RUOWSL4
npoiiecca, 3aaHHOTO (GOPMYIION UK
rpagukoM
KontponpHas padota o Teme "IIpousBoanHast.

57 . https://m.edsoo.ru/I1 TOP2ZW6
[IpuMeHeHre MpON3BOIHOM

58 [TepBooOpa3nas. Tabmauia nepBooOpa3HBIX https://m.edsoo.ru/IMD2K21JP

59 IlepBooOpa3nas. Tabnuna nepBooOpa3HbIX https://m.edsoo.rt/EKWEW6ZVN
HMHuTerpan, reoMeTpudeckuii 1 pU3NIESCKUMN

60 P p ® https://m.eds00.ru/GXN2ALIAF
CMBICT MHTETpajia

61 WNuTerpan, reoMeTpudeckuii U GU3NIECKUit https://m.edsoo.ru/1DIF617XS




CMBICJI MHTETpajia

WuTterpan, reomeTpudeckuii 1 pusndeckuii

62 https://m.edsoo.ru/R41DMTCOB
CMBICJI HHTETpajia
Brruncnenune uarerpana mo dopmyie

63 . p popmy https://m.edsoo.ru/WOFLPOB9R
Herorona—Jleiibauna
Brruncnenune uaTerpana mo dopmyie

64 Hrerp bopmy https://m.eds0o.r/SW8SCCYVO
Herorona—JleiiOauma
Brrancnenune uaTerpana mo dopmyie

65 Hrerp Popwy https://m.eds00.ru/YZN8QLCS5
Herorona—JleiiOHumna
Brrancnenue uaTerpaia mo dopmyie

66 . p bopmy https://m.edsoo.ru/PEIN5SCBKG
Herorona—JleiiOaumna

67 CucTeMbl TMHEUHBIX YpaBHEHHI https://m.edsoo.ru/2BXZCOHMO

68 CucTeMbl TUHEUHBIX YpaBHEHHI https://m.edsoo.ru/VMRPNPCKE
Pemrenye npukiiagubIx 3a4a4 ¢ IOMOIIBIO

69 P . g A . - https://m.edsoo.ru/SLBVSWHAH
CHUCTEMBI JINHEHHBIX YpaBHEHUI
Pemrenye npukiiagubIx 3a4a4 ¢ IOMOIIBIO

70 p B a a . B https://m.edsoo.ru/YBRDA3AEN
CHUCTEMBI JINHEHHBIX YpaBHCHUH
CucrteMbl U COBOKYIMHOCTH LIEJIbIX,

aIlMOHAJIBHEIX, UPPAIlHOHAJIBHEIX,

71 pat ppatt https://m.edsoo.ru/HKFHNLZW5
MOKa3aTeIbHBIX, JIOTAPUPMUICCKUX
YpaBHEHUH U HEPABEHCTB
Cucrembl U COBOKYITHOCTH LIEJIBIX,

allMOHAJIbHBIX, UpPAIlMOHAJIBHEIX,

72 patt ppatt https://m.edsoo.ru/YLE9C41W2
MOKa3aTeIbHBIX, JIOTAPUPMUICCKUX
YpaBHEHUH U HEPABEHCTB
Cucrembl U COBOKYITHOCTH LIEJIBIX,

73 paluoHAIbHEIX, HPpPAalMOHAIbHBIX, https://m.edsoo.ru/€WIM6V504U

ITOKa3aTCJIbHBIX, J'IOFapI/I(I)MI/I‘-IeCKI/IX




YPaBHEHUM U HEPABEHCTB

Cucremsl 1 COBOKYITHOCTH LCJIbIX,
palluOHAJIbHBIX, UPppAllMOHATIbHBIX,

74 https://m.edsoo.ru/GSDPSMHWW
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX
YPaBHEHUH U HEPABEHCTB
Hcnonp3oBanue rpadukos KIOUH 11

75 P jb (ymupii 1 https://m.eds00.ru/6INYNDX7V
peleHus: ypaBHEHUH U CUCTEM
Hcnonn3oBanue rpadukos KON 11

76 P jb (ymupi 1 https://m.edsoo.ru/YFM784B20
peleHus: ypaBHEHUN U CUCTEM
[IpuMeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEHIEHUI0 MATEMATHYECKUX

77 P P ! https://m.eds00.ru/SRGQSCSOM
3a/1a4 ¥ 3aJ1a4 U3 Pa3InIHbIX 00JacTel HAyKu
U peabHOU KU3HU
KonTtponsnas padota o teme "UuTerpan u

78 o https://m.edsoo.ru/ULRCW8K3K
ero npuMeHeHusi. CUCTeMbl ypaBHEHUM
HarypanpHbIe U MelIple Urciia B 3aa9ax U3

79 P . 1 g https://m.edsoo.ru/FXISL411G
peanbHOM )KU3HU
HarypanpHbIe U 1eJple Urcia B 3aJa9ax U3

80 P ¥ H a https://m.edsoo.ru/V8YAT62FH
peanbHOM KU3HU
HarypanbHble U 1ies1ble yncia B 3aja4ax u3

81 ¥ https://m.edsoo.ru/VUIEOO3ZE
peabHOM KU3HU

82 IIpu3Haku 1eTUMOCTH ENBIX YUCET https://m.edsoo.ru/9D0SUTKS0

83 IIpu3Haku 1eTUMOCTH ENBIX YUCET https://m.edsoo.ru/TMXKTQFOM

84 IIpu3Haku 1eTUMOCTH ENBIX YUCET https://m.edsoo.ru/1JPOLI3ZD
IToBTOpEeHHUE, 0000IEHNE, CHCTEMATH3aIIHS

85 P Hl . https://m.edsoo.ru/VC4TMOM?20
3HaHUM. YpaBHEHUs
[ToBTOpEeHHUE, 0000IIEHNE, CUCTEMATH3ALIMS

86 p H & https://m.edsoo.ru/YSBSWMEC3

3HaHUHU. YpaBHEHUs




[ToBTOpEHue, 06001IeHNE, CHCTEMATH3AIUS

87 2 https://m.edsoo0.ru/Y9A4RM3BK
3HAaHUU. YpaBHEHUS
[ToBTOpEeHue, 06001IeHNE, CHCTEMaTH3aIUs

88 o https://m.edso00.ru/L88XDG22C
3HAaHUU. YpaBHEHUS
[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS

89 o https://m.edsoo.ru/1ZYOYJL7E
3HAaHUU. YpaBHEHUS
[ToBTOpenue, 0600IIeHNE, CUCTEMATU3ALIHS

90 2 https://m.edsoo.ru/A20UYR3BH
3HAaHUU. YpaBHEHUS
[ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AITUS

91 2 https://m.edsoo.ru/QWFEF7KCSIU
3HaHuil. HepaBeHcTBa
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS

92 . https://m.edsoo.ru/LD1ZHGSWE
3HaHuil. HepaBeHcTBa
[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS

93 N https://m.eds00.ru/OC78SW60K
3HaHuil. HepaBeHcTBa
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

94 N https://m.edsoo.ru/X8AR14AUP
3HaHuil. HepaBeHcTBa
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS

95 s . https://m.eds00.ru/D6Z5D67XQ
3HaHui. CHCTEeMbl ypaBHCHUMA
IToBTOpEenue, 0000IIEHNE, CUCTEMATH3 AU

96 PEHHE, ODOBIICHHE, C t https://m.eds00.r/S6P9OSBDO
3HaHu#. CHCTEeMbl ypaBHCHUIA
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS

97 z https://m.edsoo.ru/678RGWN7D
3HaHui. OyHKIMHU
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AL

98 “ https://m.edsoo0.ru/O2WTFD9XN
3HaHuU. OyHKIMK

99 Htoroas koHTpoJbHas paboTa https://m.edsoo.ru/XDBSVO654

100 HroroBas koHTposbHas paboTa https://m.edsoo.rt/LMTCHG7QX
O06o001enre, cucTeMaTH3alusI 3HaHUH 3a Kype

101 B H yp https://m.edsoo.ru/CKSK7PI30

anre6pLI 1 Ha4daJl MaTCMaTHU4YCCKOI'0O aHaJIn3a




10-11 xmaccos

O06o006u1ieHne, cucTeMaTu3anus 3HaHU| 3a Kype

102 anreOphl ¥ HadYal MaTeMaTUYECKOTO aHaIn3a 1 https://m.edsoo.ru/7GHSLC527
10-11 xiaccoB
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI Cpe/iHero o01ero 00pa3oBanus
pe3yJibTara
1 Yucna v BBIYKCICHUS
. OnepupoBaTh MOHATHSMH: palliOHAIbHOE M JEHCTBUTEIBHOE YHCIIO,
. OOBIKHOBEHHAs! U IECATHYHAs APOOb, TPOLEHTHI
- Boimonuate  apudmernyeckue omepanudd € palOHAIBHBIMU U
' JNeNCTBUTENbHBIMU YUCIIaMU
13 BoimonHaTe  npuOMMOKEHHBIE — BBIUMCIIEHHS,  HWCIOJB3YS  IpaBHIIa
' OKpYIJIEHMS, AeNIaTh MPUKHUJIKY U OLIEHKY pe3yJIbTaTa BbIYUCICHHUI
OnepupoBaTh NOHATHAMU: CTEIEHb C LIEJIbIM MOKA3aTEIeM, CTaHAAPTHAs
» (dbopma 3anmucH AEMCTBUTEIHHOTO YKCia, KOPEHb HATypalbHOW CTETEHU;
' HCIOJIb30BaTh MOAXOAIIYI0 (GOPMY 3alUCH ACUCTBUTEIBHBIX YUCEI IS
peuieHus MPakTUYECKKUX 3a/1a4 U IPEICTABICHUS TaHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCUHYC U TaHI€HC IPOU3BOJIBHOIO
1.5 yria; HCIOJIb30BaTh 3allCh MPOU3BOJIBHOTO yrila uepe3 oOpaTHBIE
TPUTOHOMETpHUUYECKUE (YHKIIUH
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh NOHATUSAMU: TOXKAECCTBO, YPAaBHEHUE, HEPABEHCTBO, LENOE,
2.1 panuoHaIbHOE, HppALMOHATIBHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
55 BoimonHaTe mpeoOpa3oBaHUS TPUTOHOMETPHUYECKUX BBIPAKCHHH U
' pelaTs TPUrOHOMETPUYECKUE YPABHEHMUS
BrimonHATh npeoOpa3oBaHus IENbIX, PAIIMOHAIBHBIX U UPPAIIMOHATBHBIX
2.3 BBIDQXKEHU M peliaTb OCHOBHBIE THUIBI LENbIX, PAlMOHAIBHBIX U
UPPALMOHATIbHBIX YPAaBHEHUIN U HEPABEHCTB
4 [IpuMeHsTh ypaBHEHMS U HEPABEHCTBA JJIsl PELICHUS MAaTeMaTHYECKHX

3ala4 U 3aa4 U3 pa3JIMIHbIX obnacreit HAayKU U peanLHoﬁ KHU3HHU




MonenupoBaTh pealibHbIC CHTYallMH Ha SI3BIKE alnreOphl, COCTABIATH

2.5 BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA 110 YCIOBMIO 33J1a4M, UCCIIEOBATh
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM amrapara anreOpbl
3 OyHKIMH U TpapUKH
OnepupoBaTh MOHATUSMH: (YHKIHUS, CIIOCOOBI 3amaHus  (QyHKIHH,
3.1 o0nacTe oOmpeneNeHusi W MHOXECTBO 3HA4eHWH (QyHKIHMH, Tpapux
(GyHKIMHU, B3aUMHO OOpaTHBIE (PYHKITHH
32 OnepupoBaTh MOHATHUSAMHU: UYETHOCTb W HEUYETHOCTh (QYHKUMH, HYIU
' (YHKIMY, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Wcnonb3oBats rpaduku QyHKIUN A pelIEHUs] ypaBHEHUI
34 Crpoutrb u uwurtaTh TrpapuKkyd JHUHEHHOW (YHKUMHU, KBaJpaTUYHON
' (yHKIMM, CTENIEHHOW (QYHKIIUU C IEJIBIM MOKa3aTeaeM
Ucnonb3oBath rpaguku (yHKOUE A7 KCCIETOBAaHUS IPOLECCOB U
35 3aBUCHUMOCTEH MpPH pEUIeHUH 3a7ad U3 APYruX y4eOHBbIX NMPEAMETOB U
' peaJibHOM  JKM3HM, BbIpaXaThb (QOPMYJIaMH 3aBUCHUMOCTH  MEXIY
BEJTMYMHAMHU
4 Havana maTemaTnueckoro aHaimsa
41 OmnepupoBaTh NOHATHAMHU: IOCIEIOBATEIBHOCTh, apU(MeTHdecKas Hu
' reoMeTpuYecKasi Iporpeccuu
OnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAIOIIAsi TIeOMETpUYecKas
4.2 nmporpeccusi, CcyMma OECKOHEYHO  yOBIBAIOIICH T'€OMETPUUYECKOU
Iporpeccun
4.3 3ajaBaTh OCIEI0BATEIbHOCTH PA3JIMYHBIMU CLIOCO0aAMU
a4 Hcnonp3oBarh CBOMCTBA MOCIENOBATEIBHOCTEM U MPOrPEecCUid i
' pelLIeHHs peabHbIX 3aay MPUKIAJHOIO XapakTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMH: MHOKECTBO, ONIEPALlUU HaJl MHOKECTBAMHU
Hcnonbs3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar i  ONHCaHMS
5.2 pEaNbHBIX NPOLECCOB W SBJICHWH, NPH PEIIEHUM 3aJad M3 JIpYrux
y4eOHBIX MPEIMETOB
53 OnepupoBaTb  NOHATUAMH:  OIpPEAEICHHE, TEOpPEMA,  CIEACTBHE,

JA0Ka3aTCJIbCTBO

11 KVIACC




Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThl 0CBOCHUSA OCHOBHOM

NpoBepPsieMOro .
o0pa3oBaTe/IbHOM NPOIrPaMMBbI CpelHero o01mero 00pasoBaHus
pe3yJbTaTra
1 Yucna v BBIYKCICHUS
OnepupoBaTh MOHATUSMU: HaATypallbHOE, IIEJIOE YMCIO; HCIO0JIb30BATh
1.1 IPU3HAKU JEIMMOCTH LIEJBIX YMCEJl, Pa3JIOKEHUE 4YKCla Ha IPOCThIE
MHO>KUTEJH JUIsl pellieHus 3a]1a4
1.2 OnepupoBaTh MOHATUEM: CTETIEHD C PALlMOHAIILHBIM ITOKa3aTeIeM
13 OnepupoBaTb  MOHATUSAMHU: Jorapudm  yucna, JAECATUYHBIE U
' HaTypaJIbHbIE JIOTapU(pMBI
2 VYpaBHEHHS U HEPABEHCTBA
[IpumensTh cBOWCTBAa CTENEHHU UId MpeoOpa3oBaHUs BbIPAKEHUM,
2.1 OTIEpUPOBATh MOHATHSAMH: TOKa3aTeIbHOE ypaBHEHUE U HEPAaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TIOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BoinonHATe mpeoOpa3oBaHus BBIPAKEHHUH, COAEpKalllUX JIOTapu(pMBbI;
2.2 OTIEpUPOBAThH MOHATHIMHU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO
pelaTh OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YpaBHEHUI 1 HEPABEHCTB
2.3 HaxonuTe pemenuss npocTelmx TPUTOHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh TOHSATUSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHH U €€
2.4 pELLIEHHE; UCIOJB30BAaTh CUCTEMY JIMHEHHBIX YPABHEHHUH JUIS pEIICHUS
PaKTUYECKUX 3a]a4
) s Haxonute  pemieHHss OPOCTEUIIMX CHUCTEM M COBOKYIHOCTEW
' palrOHANbHBIX YPABHEHHUI U HEPABEHCTB
MopenupoBaTh peajbHble CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIIATH
Y BBIPa)KCHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI IO YCIOBUIO 33/ayH,
' UCCJEeOBaTh IOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM ammnapara
anreopsl
3 OyHKIMH U TpapUKH
OmnepupoBaTh MOHATHSAMHU: THepUOAWYECKas (QYHKIMS, MPOMEXKYTKH
31 MOHOTOHHOCTH (YHKIIMH, TOYKH SKCTpeMyMa (DyHKIMH, HauOoJbIlee U
' HavMeHbllee 3HaueHUs] (PyHKIIMU Ha MPOMEXYTKE; MCIOIb30BaTh UX JUIs
uccienoBaHusl (GyHKIUH, 331aHHOM rpadukomM
32 OmnepupoBaTh NOHATUAMMU: I'padHUKH MOKA3aTeIbHOMN, JIOTapu(pMUUIECKON 1

TPUTOHOMETPUYECKUX (DYHKIMH; H300paxaTb WX Ha KOOPIMHATHOM




IIJIOCKOCTH Y MCIIOJIB30BATh JUIsl PELICHUs YPABHEHUN U HEPABEHCTB

N300paxxaTp Ha KOOPAMHATHOW TIUIOCKOCTH TpaduKd JTHUHEWHBIX

3.3 YPAaBHEHUN M HCIIOJIb30BATh MUX Uil PELIEHUS CHUCTEMBbl JMHEWHBIX
YpaBHEHUH
34 Hcnonw3oBatk rpaduku (HYHKIUNA IS0 WCCIEAOBAHUS IPOIECCOB H
' 3aBUCUMOCTEHN U3 APYruX YyU4EeOHbIX IUCHUIUIMH
4 Hauana matemaTnyeckoro aHanusa
OnepupoBaTh TOHSATHUSMU: HEMpephiBHAS (QYHKIMS, MPOU3BOIHAS
4.1 (YHKIMM; HCIOJIb30BATh T€OMETPUYECKUN U (QU3MYECKHI CMBICI
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
12 Haxomuth  mpoW3BOAHBIE  DIIEMEHTAPHBIX  (DYHKIMH,  BBIYHCIATH
' MIPOU3BOIHBIE CYMMBI, TIPOU3BEACHHS, YaCTHOTO (DYHKITHIA
Hcnons3oBath MPOW3BOAHYIO JUIsl  HCCIENOBaHUS  (QYHKIMKH Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHSTh PE3Yy/IbTaThl UCCIEI0BAHUS K
MIOCTPOEHUIO TPapuKOB
a4 Hcnonb30BaTh MPOU3BOIHYIO ISl HAXOKICHHS HaWIyYIlIEro pPEeIIeHUs B
' MIPUKJIAIHBIX, B TOM YHCJIE COLUATBHO-IKOHOMUYECKHX, 3aauax
45 OnepupoBaTh MNOHATHUSAMHU: TepBooOpa3Hasi W HHTErpajig; NOHMMATh
' TEOMETPUYCCKHUIN ¥ (PU3MUECKHI CMBICT HHTETpajia
16 Haxomuts mepBooOpaszHble dlIEMEHTapHBIX  (PYHKUUNA, BBIYUCISTH
' uHTerpai mo dpopmyie Herorona — JleliOnuma
47 Pemats npuknaanbie 3a7a4u, B TOM YHCIE COLMATBHO-I3KOHOMUYECKOTO

n (1)I/I3I/ILI€CKOFO XapakrTepa, CpeacTBaMu MaTEMaTUICCKOI'0 aHaJin3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BEIYUCICHUS
Pammonaneupie  uynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JApOOU, TIPOIEHTHI,
OECKOHEUYHBbIE  IEepUOaUYecKHe  JpoOu.  ApudMeTHdeckue  Oomepauuu ¢
1.1 paloHaIbHBIMU YHCIIaMH, NPeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHil. [Ipumenenue
npoOell W TPOIEHTOB ISl PEIICHUS] MPUKIAIHBIX 337ad M3 Pa3IMYHBIX OTpacieu
3HaHUM U PEATBHOM )KU3HU
HevictButenbHble  4yMcia.  PalMoHanbHBIE W MPPALMOHAIBHBIE  YHUCTA.
1.2 Apudmernueckue omnepanuud ¢ JAeUCTBUTEIbHBIMU uuciaaMu. [IpuOmmkEéHHbIE
BBIYUCIICHUS, TIPABWJIA OKPYTJICHUS, TPUKUJIKA U OTICHKA PE3YJIbTaTa BRIUUCICHUN
Crenenp ¢ 1enbiM mokaszateneMm. CraHmapTHas ¢GopMa 3amucu JeHCTBUTEIBHOTO
1.3 yucna. VMcnons3oBanue noaxonsmeld (GopmMbl 3amucu JEHCTBUTEIBHBIX YUCET IS
penieHus MpakTUYECKHUX 3a/1a4 U TIPEICTABICHUS TaHHBIX
14 ApubdmMeTnuecknii KOpeHb HaTypaJibHOUW cTemneHu. J[eWcTBUs ¢ apu(pMETHYECKUMHU
' KOPHSIMHM HATYPAJIbHOW CTEIEHU
T CuHyC, KOCHMHYC UM TaHI'€HC YHCJIOBOIO aprymeHTra. ApKCHHYC, apKKOCHHYC,
' ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTa
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 ToxxnecTBa U TOKIECTBEHHBIE TIPe0Opa30BaAHUS
55 [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPOKECHUI. OcHOBHbBIE
' TPUTOHOMETpHUUYECKUE (OPMYIIBI
)3 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelnieHue HepaBeHCTBA. Meron
' WHTEPBAJIOB
2.4 Pemenue nensix u [poOHO-pallMOHANBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemienne nppanioHaIbHBIX YPABHEHUI U HEPABEHCTB
2.6 Penienne TpuroHoMeTpUYECKUX YpaBHEHUN
57 [IpuMeHeHre ypaBHEHHI U HEPABEHCTB K PEUICHUI0 MAaTEMAaTUUYECKUX 3a/1a4 U 3a]a4

U3 pa3JIMIHbIX oOacreit HAayKU U pCaHBHOﬁ KHN3HHU




3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanust Qyaknuu. 'paduk ¢yHkuuu. B3aumHo obOparHble
' byHKITIHI
32 Obnacte ompeneneHUs W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymm QyHKImm.
' [TpomexyTku 3HAKOTIOCTOSIHCTBA. YETHBIC U HEUETHBIC (DYHKITHH
33 Crenennasi (QyHKUOMS C HATypaJbHBIM M IENBIM TOKa3areineMm. EE cBoiictBa u
' rpaduk. CoiicTBa 1 rpauK KOPHS 1-Oi CTETIEHU
34 Tpuronomerpuueckass OKpyXHOCTb, ONPEICIEHUE TPUTOHOMETPUUECKUX (DPYHKIMI
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHanmsa
i1 [locnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl MoOcienoBaTelbHOCTE. MOHOTOHHBIE
' MOCJIEI0BATENLHOCTH
Apudmernueckas UM TreoMeTpuueckas mnporpeccud. beckoHeuHO yObIBaromas
40 reomeTpuueckas mporpeccusi. CymMmma OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOU
' nporpeccun. @opmyna CIOXHBIX MNPOIEHTOB. lcrnosb30BaHue Mporpeccuu s
pelIeHUs peallbHbIX 3a7a4 MPHUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHOKeCTBO, oOmepanuud HaJl MHOXecTBamH. Jluarpammel Oiliepa — BenHa.
5.1 [IpumeHeHre TEOPETUKO-MHOXKECTBEHHOTO ammapara Ajsi OINHCAaHUS peabHbIX
MIPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB
5.2 Onpenenenue, Teopema, CiaeiCTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IEMEHT COJEePKAHUS
1 Uucna 1 BBIYUCICHUS
1.1 Harypanbnbie u nensie yrcna. [IpusHaku 1e1MMOCTH EeNbIX YHCe
1.2 Crenenb ¢ pallMOHaJIbHBIM MOKa3arenaeM. CBOWCTBA CTENIEHU
1.3 Jlorapudm yucna. JlecaTnyHbie U HaTypaIbHbIE JOrapu(MbI
2 VYpaBHEHHUS 1 HEpaBEHCTBA
2.1 [IpeoOpaszoBanue BEIpaKEHUH, COAEPKAIIUX JTOTAPHPMBI
59 [IpeoOpazoBanme BEIpaKEHUH, COAEPKAIIUX CTENIEHH C PAIIMOHATBHBIM
' MOKa3aTeleM




2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 IToka3arenbHble ypaBHEHUsI U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
06 Cucrtembl JUHEHHBIX ypaBHEHWH. PemieHue NpukiIagHbIX 3aqa4 € [OMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELIEHUIO MaTeMaTHUECKUX 3a7a4
' U 3aJ1a4 U3 pa3jIMyHbIX o0JacTel HayKU U pealbHOM KU3HU
3 OyHKIMU U TpaduKu
Oynkuus. Ilepuoanueckune @ynkuuu. I[IpomMexyTkM MOHOTOHHOCTH (PYHKIUH.
3.1 MakcuMymbl ¥ MUHUMYMBbI (yHKiuu. HauOosbiiee M HavMeHbllee 3Ha4YCHHE
(YHKIIMY Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU
33 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
3.4 Wcnonb3oBanue rpadukoB GpyHKIUI 1715 pelieHus] ypaBHEHUN U JTMHEWHBIX CUCTEM
Hcnonws3oBaHnue rpagukoB  (yHKUMH A8 HUCCIENOBaHHUA  IPOLECCOB U
3.5 3aBHCHUMOCTEH, KOTOpPbIE€ BO3HMKAIOT IPU pEIIEHUM 3aJady M3 JPYyrux y4eOHBIX
NPEIMETOB U PeAIbHOM KU3HU
4 Hagana maTemaTnueckoro aHaimsa
4.1 HenpepsiBabie pyHKIIMH. METOI MHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas pyakuun. ['eomeTpuueckuii ¥ GU3MIECKUA CMBICT TTPOU3BOTHOM
43 IIpousBoaHble 31MeMEHTapHbIX (QyHKUMHA. DOpMyIbl HAXOXKIAECHUS IPOU3BOAHOM
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKLUI
[IpuMeHeHre NPOU3BOAHON K MCCIEIOBaHUIO (DYHKIMA HAa MOHOTOHHOCTb H
4.4 sKcTpeMyMbl. HaxosxaeHne HambosblIero 1 HaMMEHbLIEro 3HAa4eHus (PyHKIMU Ha
OTpe3Ke
IIpumeHeHre NpOU3BOAHOM VISl HAX0XKIEHUS HAWIYYIIEro PEelIeH!s B IPUKIIaJIHbIX
4.5 3ajavax, s ONpeleNeHHs CKOPOCTH THpoliecca, 3aJaHHOTo (GopMynaoi wiu
rpadpukom
4.6 IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX
47 WnTerpan, ero reoMeTpuueckuil u Gpusnyeckuii cMbIci. BorunciaeHne uHTerpaina mno

tdopmyne Hetorona — Jleiibuuna




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpPoBepPseMOro | OCHOBHON 00pa3oBaTebHON MPOrPaMMBI cpeJIHero 0011ero
TpeOoBaHuUs o0pa3oBaHus

Brnanenne Meromamu J0Ka3aTeIbCTB, AJITOPUTMAMH PEIICHUS 3a/ady;
ymMeHue (QopMylIupoBaTh M OINEPUPOBATH TOHATHUSMU: OIPEICICHHE,
akcuoma, TeopeMa, CJEJICTBHE, CBOWCTBO, IMpPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYTUPOBKH; IPUMEHATH UX; YMEHUE (HOPMYIUPOBATH
00paTHOE W MPOTHBOTIIOJIOKHOE YTBEPXKICHWE, TMPHUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOJI MaTeMaTHYECKON WHIYKIUH;
MPOBOJUTH  JIOKA3aTeJIbHBIC PACCYKICHUS TIPU  PEIIeHUH  3ajad,
1 OLICHUBATh  JIOTMYECKYID  MPABUIBHOCTH  PACCYXKIECHUH;  YMEHHE
OTIEPUPOBATh TMOHATHUSMH: MHOXKECTBO, MOJAMHOXECTBO, OTIEPAIMHA HAJl
MHO>KECTBAMU; yMEHHE UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapart JUisl OTIMCaHUs PEAbHBIX MPOIIECCOB U SIBICHUN U MPH pPEeLICHUH
3aJa4, B TOM 4YHCJIE€ M3 JPYrUX Yy4eOHBIX TIPEIMETOB; YMEHHUE
OTIEPUPOBATh MOHATHAMU: Tpad, CBI3HBIN rpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; yYMEHHE 3aJaBaTh U ONKCHIBaTh TIpadbl pa3IMYHBIMU

CHOCO6aMI/I; HCIIOJIBb30BAaThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune ONICpHUPOBATH INOHATUAMMU: HATypaJIbHOC YHCJIO, LEJI0E€ 4YHnCiIo,
CTCIICHb C LCJIbIM IMOKA3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb C
palliOHAJIbHBIM IMOKa3aTCJICM, CTCIICHDL C HeﬁCTBHTGHBHBIM II0Ka3aTcCJiICM,
norapn(bM qucia, CUHYC, KOCHUHYC H TAaHI'CHC IIPOU3BOJIBHOI'O 4YHCIIA,
OCTAaTOK II0 MOAYIIXO, PAlMOHAJIBHOC YHCIIO0, HUPpPALMOHAJIBHOC YHUCIIO,
MHOXECTBAa HATYPAJIbHBIX, IECJIbIX, PalUOHAJIbHBIX, ,Z[eﬁCTBI/ITCHLHLIX
2 YuCeii; YMCHHUC HCIIOJBb30BATH TIIPU3HAKH [JCJIIMMOCTH, HanMMEHBIIUH
O6IJ_[I/II71 ACINUTCIIb U HAUMCHBIICC 06mee KpaTHOC, aJITOPHUTM EBknupga
IIpu pCelmICHUH 3alda4d; 3HAKOMCTBO C Ppa3JIMYHbIMU TMO3UIIUOHHBIMHA
CUCTCMAaMH CUHUCIICHUSA; YMCHHC BBIIIOJIHATH BBIYUCIICHUC 3HAYEHUH U
npeo6pasoBaHI/1;1 BHpa)KeHI/Iﬁ CcO CTCIICHAMU 151 J'IOl"apI/I(I)MaMI/I,
npeo6pa30BaHH51 ,[[pO6HO—paI_II/IOHaHBHBIX BLIpa)KeHPIfI; YMCHHUC

ONICpUpOBATH TIOHATHUAMMN nocCiaca0BaTCIabHOCTD, apI/I(I)MeTI/I‘{eCKaH




mporpeccus, reoMeTpuyecKas Nporpeccusi, OECKOHEYHO YyOBIBAIOIIAs
reoMEeTpHUUEcKas IPOTrPeccHsi; yMEHUE 33]aBaTh IOCIEI0BATEIbHOCTH, B
TOM YHCIIE C MOMOIIBIO PEKYPPEHTHBIX (OPMYN; YMEHHE OIEpUpPOBATH
HOHITUSIMU: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHUCIA,
MOJTyJTb ¥ apTyMEHT KOMIUIEKCHOTO 4Hciia, (popMa 3aIiCH KOMILJICKCHBIX
yucen (reoMeTpuyeckasi, TPUTOHOMETpHUYECKass W ajreOpanmdeckas);
YMETb NPOU3BOJIUTH apu(PMeThyecKkue IeMCTBUS € KOMILIEKCHBIMU
YlClIaMU; TPUBOAUTH IMPUMEPHI HCIOJb30BAaHUS KOMILJIEKCHBIX YHCEI;
OTIepUpPOBaTh MOHATUSAMU: MaTpula 2x2 u 3x3, onpeaeanTenb MaTPULIbI,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBaTh MOHATUSMU: pallMOHAJIbHBIE, HWPPALMOHAIBHBIE,
MOKa3aTeabHble, CTENEHHBbIE, JorapudMUyecKue, TPUTOHOMETPUUECKUE
yYpaBHEHUST M HEPAaBEHCTBA, HUX CHCTEMBbI, YMEHHE OIEepUPOBATH
MOHATHSAMH: TOXJIECTBO, TOXJIECTBEHHOE IMpeoOpa3oBaHUE, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMAa YypaBHEHU M HEPaBEHCTB, PaBHOCUIILHOCTH
ypaBHEHUN, HEPAaBEHCTB M CUCTEM; YMEHHME pellaTh YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIbIO PA3JIMYHBIX NPUEMOB; PEIIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBbl C NIAPaMETPOM; IPUMEHSITH
YpaBHEHUs, HEPABEHCTBA, MX CUCTEMBI JUISl PEIICHHUS MAaTeMaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KHU3HU

YMeHue omnepupoBaTh NOHATUAMU: (DYHKIUS, YETHOCTH (YHKIIUU,
HEPUOJUYHOCTh (DYHKIMH, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh
(GyHKIMH, SKCTpeMyM (QYHKLIHU, HauOoJblIee W HauMEHbIIEe 3HAYCHUS
(GyHKIIMM Ha IPOMEXKYTKe, HelpepblBHAs (DYHKIIHS, aCUMIITOTHI rpaduka
(GbyHKIMM, TIepBas U BTOpasi NPOU3BOAHAS (DYHKIIMH, T€OMETPUUYECKUI U
(¢uznueckuif CMBICT TPOU3BOIHOM, TNepBooOpa3Hasi, ONpeaAeaEHHbIN
UHTETpall; YMEHUE HAXOIUTh ACUMMOTOTHI Tpaduka (QyHKUIUU; yYMEHHUE
BBIUUCIISATh  TMPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YACTHOIO U
KOMITO3UIIMH (DYHKIIMI, HAXOIUTh ypaBHEHUE KacaTelbHON K rpaduky
(GyYHKIMHM; YMEHHE HaxOIUTh MPOU3BOJHBIE AIIEMEHTApHBIX (YHKIIHIA;
YMEHHME WCIOJIb30BaTh MPOU3BOJAHYIO I HWCCIENOBAaHUS (QYHKIIUMH,
HaXOJWTh HAuOONbIINE M HAMMEHbIINE 3HA4YeHUs (QYHKIHN;, CTPOUTH
rpaduky MHOTOYJIEHOB C HCIOJB30BAHUEM armapara MaTeMaTHYeCKOTO
aHalv3a; NPUMEHATH TMPOU3BOJHYIO IS HAXOXKIEHUS HAWITYUIIero
peuleHuss B NPUKIAAHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJWUThb IIJIoIaan 1 00BEMBI (bnryp C MIOMOIIBIO




HUHTCTpalia; MPUBOJUTH MPUMCPBI MATCMATHYCCKOI'0 MOJACIIMPOBAHUA C

MOMOIIbI0 T (dEepeHIINATHHBIX YPABHCHHIMA

YMeHue omnepupoBaTh MOHATUAMHU: rpaduk ¢GyHKuMH, oOpaTHAs
GbyHKIMS, KOMOO3WIUS (QYHKIHHA, JIMHEHHAs (QYHKIHS, KBaJpaTHYHAS
¢byHKIMS, paroHaibHast GyHKLMS, CTETEHHas byHKIMS,
TPUTOHOMETpHUYECKHE  (YHKIWH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMU, TOKa3aTenbHas © Jorapupmuueckas (QyHKIUH, yMEHUE
CTpOHTH TpadUKH H3Y4EHHBIX (YHKIWH, BBHINOJIHATH MpPeoOpa3oBaHUs
rpadukoB (QyHKIUH, UCIIOJIB30BATh TpadUKU AJIs U3YUEHUsI ITPOLIECCOB U
3aBUCHUMOCTEH, MpU PEUIeHUH 3a/ad U3 APYruX y4yeOHBIX NMPEAMETOB U
3a/1a4 U3 peajbHOW XKU3HU; BbIpaXkaTh (GOpMyJaMu 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMMU; UCIIOJIb30BaTh CBOMCTBA U Ipaduky QYHKIUHN AJIs pelIeHus
ypaBHEHUI, HEpPaBEHCTB W 3ajJad C [apameTpamu; H300pakaTb Ha
KOOPAMHATHOM TUIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH, HEPAaBEHCTB

U UX CUCTEM

YMeHne pematb TEKCTOBBIE 3a/addl pa3HbIX THUMOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JIOJIM U 4YacTH, Ha JIBIXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HAJIOTH, 33Ja4d U3 00JIACTH YNpPaBICHUS JIMUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBIATh BBIPAXKEHUS, YpaBHEHMs, HEpaBEHCTBA U HX
CUCTEMBbI II0 YCJOBHMIO 3a/adyM, HCCIEAOBaTh MOJIYYEHHOE peIleHUuEe U
OIICHUBATh MPaBAONOJO0OHOCTh pPE3YIbTATOB;, YMEHHE MOJEIHPOBATH
peayibHbIE CUTYyallud Ha S3bIKE MAaTEMaTHKH; COCTAaBJISATh BbIpaKEHUS,
ypaBHEHHUS, HEpPABEHCTBA M HUX CHCTEMbl 10 YCJIOBHIO 3aJayd,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJEIM C KCIOJIB30BAaHUEM allapara

anredpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3y/IbTaT

YMeHue onepupoBath MOHIATHIMU: cpefHee apupMeTHiecKoe, Mearana,
HauboJIbllIee U HaUMEHbIIIee 3HAUYCHUs, pa3Max, AUCIIEPCHs, CTAaHIapTHOE
OTKJIOHEHUE YHCIIOBOTO HAabOpa; yMEHHE U3BJIEKATh, MHTEPIPETUPOBATDH
uH(OpPMAaIIKIO, IPEACTABICHHYIO B TaOIUIaX, HAa qUarpaMmax, rpadukax,
OTPAXKAIOILYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBJICHUM; MPEICTaBIATh
uHGOpMAIIMI0O C TOMONIIBI0 TaOMUI[] W JAMarpaMM; HCCIeI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHUCJIE C TMPUMEHEHHEM TrpauuecKux
METOJIOB W  DIEKTPOHHBIX  CPEACTB; TpadHUUecKd  HCCIEA0BATH
COBMECTHBIE HaONIOJICHUSI C TMOMOIIBIO JUarpaMM pacCeUBaHUS U

JIMHEWHOM perpeccuu




YMeHHe OonepupoBaTh MOHATUIAMU: CIy4alHBIA OIBIT U CIy4aiHOE
COOBITHE, BEPOSATHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOATHOCTh C HCIIOJB30BAaHUEM TIpaUUecKHX METOJIOB; MPUMEHSTH
(GOopMyNBI CIOXKEHHS W YMHOXCHHS BEPOATHOCTEH, (OpMyNy MOIHOMN
BEPOSATHOCTH, opmyny bepryim, komOuHaTOpHBIE BaKTHl U (HOPMYIIHI;
OLICHUBAaTh BEPOSATHOCTU pEAIbHbIX COOBITUH; YMEHHE OIIEpUPOBATH
HNOHIATUSIMU:  CllydaiiHash BEJIWYMHA, paclpelesieHue BEpOSTHOCTEH,
MaTeMaTHUYeCKOe O0XKMJIaHUE, IUCIEepPCUs M CTaHJapTHOE OTKJIOHEHUE
ClIydallHOM BeNMYMHBL, (QYHKIUM paclpelesieHuss W IUIOTHOCTH
PaBHOMEpPHOTO, ITOKa3aTeJIbHOTO M HOPMAaJIBHOTO  PACIPEICIICHMII;
YMEHHME UCIOJIb30BaTh CBOMCTBA W3YYEHHBIX pacHpelesNeHuid A
pelieHns 3a7ay; 3HAaKOMCTBO C IMOHSTHUSIMU: 3aKOH OOJBIIMX YHCEN,
METO/bl BBIOOPOYHBIX HCCIEIOBAHUMN; yMEHHE MPHUBOJIUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIMX YMCET B MPUPOJHBIX U OOIIECTBEHHBIX
SBIICHUSX; YMEHHE ONEpPUPOBATh MOHATUSMU: COUETaHHE, NTEPECTaHOBKA,
YUCJIO COYETaHWH, YHUCIO TIepecTaHOBOK, OmHOM HproTOHA; ymeHue
MPUMEHATh KOMOMHATOPHBIE (PAKTHI M PACCYKJICHUS AJIS PELICHU 3a]1a4;
OLICHUBATh BEPOATHOCTH peaIbHBIX COOBITHI; COCTaBIIAATh

BEPOSITHOCTHYIO MOJIENIb M MHTEPIIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMeHue omnepupoBaTh MOHSATUSMHU: TOYKa, HpsMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA yIJa, IUIOCKUH  yroJl,
JBYTPaHHBIA Yroj, TPEXTPaHHBIA Yroj, CKpeLIMBaIOLIUecs IMpsMbIe,
NapajuIeIbHOCTh M MEePIEHAUKYISPHOCTh MPSAMBIX U IJIOCKOCTEH, yro
MEXIYy NPSIMbIMHU, YIOJl MEXKAYy NpSAMON U IUIOCKOCTBIO, YrOJl MEXIY
IUIOCKOCTSIMHU, PACCTOSTHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSIHUE MEXIY
HPSIMBIMHU, PACCTOSIHUE MEXKIY IJIOCKOCTSIMH; YMEHHUE UCIOIb30BaTh MPU
pellleHnr 3a/la4 U3ydeHHbIe (PaKThl M TEOPEMbl MIAHUMETPUHU; YMEHUE
OIICHUBATh  pa3Mepbl OOBEKTOB  OKPYXKAIOIIETO MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJETU C TOMOINBI TEeOMETPHUYECKUX TMOHITUH U

BCJIIMYHMH, PCIIATh CBA3aHHBIC C HUMH IMTPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATHSIMU: IUIOMIAAL (UTYphl, 00BEM (UTYpHI,
MHOTOI'PAaHHMK, MPaBUJIbHBIH MHOTOTPAHHUK, CEUE€HHE MHOIOIPaHHMKA,
Ky0, mapajuienenumnes, Mpu3Ma, NOUpamuaa, ¢GUrypa U TOBEPXHOCTb
BpallleHHs, [UIUHIpP, KOHYyc, Iap, cdepa, miomans chepsl, Miomais
MOBEPXHOCTH MUPAMUIBI, NMPU3MBI, KOHYCa, LWIMHApA, O0OBEM Kyoa,

OpsAMOYT'OJIbHOTO TMapaJuieJICIuIicaa, IMUpaMubl, IMTPU3MbI, HOUJIHWHIPA,




KOHYCa, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUCHMs KOHyCa U LIWIMHIpA,
NapajuleJIbHbIE OCH WM OCHOBAHUIO, CEYEHHE 11apa, ILIOCKOCTD,
Kacaromasicss cdepbl, LWIMHIpPA, KOHYCa; YMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, U300paaTb MHOTOTPAHHUKH, (UTYpHl U TOBEPXHOCTH
BpalIEHUs, UX CEYECHUS, B TOM YHCJIE C IIOMOLIBIO SJIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOWCTBA T€OMETPHUUECKUX (PUTYpP, CaMOCTOSTEIHHO
(dbopMynHpOBaTh ONpPEACTCHNS U3Y4aeMbIX (HUTYp, BBIIIBUTATH THIIOTE3HI
O CBOWCTBaxX M MPHU3HAKAX T€OMETPUUECKUX (UTYp, 0OOCHOBHIBATH WM
ONpoBepraTh MX; YMEHUE MPOBOAUTH KIAacCCUPUKAIMIO (QUIYp IO
pa3IMYHBIM TpPU3HAKAM, BBINOJHATH HEOOXOAUMBIE JIONOJHUTENbHBIE

MOCTPOCHUS

11

VYMenne ONICpUpOBaAThH IIOHATUAMMU: JABHUXKCHUC B IPOCTPAHCTBE,
MapajuIeNIbHBIN TEPEHOC, CUMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHUe NOJO0Us, MOA00HBIE (UIYpBI; YyMEHHUE
pacrno3HaBaTh paBHbIE W MOJIOOHBIE (UIYphl, B TOM YHUCIIE B MPUPOJE,
HUCKYCCTBEC, apXUTCKTYPEC, HCII0Jb30BaTh TI'COMETPUUYCCKUEC OTHOIICHUA
MpU peUIeHUH 3a7ay; HaXOJUTh T'€OMETPUYECKUE BEIMYMHBI (IJIMHA,
yroj, IUIomaab, 00bEM) MPH pEHIEHWH 3alad M3 APYTHX Y4eOHBIX
MIPEeIMETOB U U3 pealbHON KHU3HU; YMEHHE BBIUUCIATH F€OMETPHUYECKHE
BEJIMYMHBI (JJTMHA, YroJi, IUIOIIaab, OO0BEM, IUIOIIAJb TMOBEPXHOCTH),
WCIONIb3YSl H3y4deHHbIe (OpPMYJIbl M METOABI, B TOM 4YHCJE: IUIOMIAb
MOBEPXHOCTU MHUPAMMJIBI, PU3MbI, KOHYCa, LHWIMHIPA, IUIOMaas chepsl;
00bEM Ky0a, MPSMOYrOJILHOTO Mapajulesenuriesa, MUpaMubl, TPU3MBI,
WIMHApA, KOHyca, IIapa; yMEHHE HaxOJUTh OTHOIIeHHE OO0BbEMOB

M0TI00HBIX GHUTyp

12

YMeHue ONEprUpOBaTh IMOHATHUAMU: IIPAMOYT'OJIbHAsA CUCTEMaAa KOOPAUHAT,
BCKTOP, KOOPpAHWHATBI TOYKH, KOOPAHWHATHI BEKTOpA, CyMMa BCKTOPOB,
IMIPOU3BCACHUC BCKTOpa Ha YHUCIIO, Pa3JI0KCHUC BCKTOpa IIO 6331/1(3}/,
CKaJILIpHOC IPOU3BCACHHUEC, BCKTOPHOC TIPOU3BCACHUC, YIOJI MCKAY
BCKTOpAaMHU; YMCHHUEC HCIIOJIL30BATh BGKTOpHHﬁ )51 KOOp,Z[I/IHaTHHﬁ MCTOJ
I pelICHUd TCOMETPUUCCKUX 3aJad MW 3aJdad JpYyrux y‘{e6HLIX

mpeaAMCTOB

13

YMmenue BLI6I/IpaTB NOAXOOAIINKA METOH I pelmieHud 3a4adu;
NNOHUMAHUC 3HAYUMOCTH MATCMATUKU B MU3YYCHHU MPUPOAHBIX U
O6IJ.ICCTBCHHLIX mpoueccoB u HBHCHHﬁ; YMCHHEC  PACIIO3HABATH

OpOsABJIICHUC 3aKOHOB MATCMATUKH B HCKYCCTBC, YMCHHC IIPHUBOIAWUTH




OpUMEpPbl  MATEMATUYCCKHUX

MAaTeMaTU4eCKOU HAyKH

OTKPBITHU

POCCHICKOM

u

MHUPOBOU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Koxa
1 Yucna v BIYMCICHUS
1.1 Harypanenbie u nensie uyncna. [Ipu3Haky qenuMMOoCTH HEIbIX YUCE
12 Pannonanbupie yncna. OOBIKHOBEHHbIE M JECATUYHBIE ApOOU, MPOLIEHTHI,
OEeCKOHEUYHbBIE MTEPHONYECKUE JpOooH
13 Apudmernueckuit KOpPEHb HaTypalbHON CTEIICHHU. [encTeus c
' apu(MeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIEHU
14 Crenenp ¢ uenbiM MnokaszareneM. CTeneHb C pPaLUOHAIBHBIM IIOKa3aTeJIeM.
' CaoiicTBa CTeneHn
L5 CuHyc, KOCMHYC M TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHple 4yucia. ApuMeTHUYeCKue ornepanuud ¢ JICUCTBUTECIBHBIMU
1.7 gucnamu. [IpuOnumkEHHbIE BBIYMCIEHUS, IpaBWia OKPYIJICHHs, NPUKUAKA U
OILICHKA PEe3yJIbTaTa BBIYHACICHUN
1.8 [IpeobpazoBanue BeIpaKeHU
1.9 KommnekcHele yncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHUS
2.2 HppaunonanbHbie ypaBHEHUS
2.3 TpuroHomerpuyeckre ypaBHEHUS
2.4 [Toka3zarenbHbIC U JTIOTapU(OMHUIESCKUE YPABHEHUS
2.5 Lenble u ApoOHO-paLlMOHAIbHBIE HEPABEHCTBA
2.6 HppanunonanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenpHble U JOrapupMUUECKUe HEPAaBEeHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH ypaBHEHUHN U HEPABEHCTB
2.10 YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUH. ONpeaenuTens MaTpHULIbI
3 OyHKIMH U TpapUKH
31 OyHKIms, crnocodsl 3ananus GyHkuuu. 'papux ¢pyHkiuu. BzaumHo oOpaTHbIe
' ¢ynkuuu. YérHeie u HeuéTHble GyHkuuu. Ilepuoanueckue GyHKIMMA
OOnacte ompesieneHUss M MHOXKECTBO 3HaueHuil QyHkuuu. Hymu QyHKum.
3.2 [IpoMexxyTkn 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYyHKLUH.

MaKCI/IMYMLI U MHUHUMYMBIL (I)YHKI_II/II/I HawubGonblllee 1 HauMeHbIIEe 3HAUYCHHE




(GYHKIMHU HAa TPOMEXKYTKE

Crenennas (DyHKUIMS C HaTypaJbHBIM M LIEJbIM TOKa3zareneM. EE cBoiicTBa u

3.3 . .
rpa¢uk. CBoiicTBa 1 rpauK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuyeckne GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toxa3zaTtenpHas u norapudmMudeckas GyHKINUN, X CBOWCTBA U TPaPUKH
36 Touku paspeiBa. AcumnToTel rpadukoB ¢yHkuui. CpoiicTBa (QYHKIHH,
' HETIPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUS MTOCIIEOBATEILHOCTEN
18 Apudmernueckas U reomeTpuyeckas mnporpeccuu. Dopmyna  CIOXKHBIX
' IIPOLIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 [IpousBonnas ¢pyHkuuu. [Ipon3BoiHbIE F€MEHTAPHBIX PYHKIMN
[IpumeHenre NPOM3BOAHONM K HCCIENOBaHHIO (DYHKIMII Ha MOHOTOHHOCTH H
4.2 skcTpeMyMmbl. Haxoxkaenne HauOONbIIEro W HAUMEHBIIETO 3HAYeHUsS (DyHKIIUH
Ha OTpe3Ke
4.3 [TepBooGpa3nas. Unrterpan
5 MHoOXecTBa 1 JIOTHKa
5.1 MHOk€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpust
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [Ipsimble ¥ IJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEPXHOCTH BpAICHUS
7.5 Koopaunatel 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
MaremaTuka: anredpa U Hayajla MAaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byryzoB B.®., Kagomues C.b. u ap.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemenue

METOANYECKHUE MATEPHAJIBI U1 YUUTEJIA

* Enunoe conepskanue obiiero oopasoBanus. MeToiuueckue MaTepuarsbl. -
https://edsoo.ru/metodicheskie-posobiva-i-rekomendaczii/

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPCBI CETHU
HUHTEPHET

* buGnmoreka nudpororo oOpa3oBaTEILHOIO0 KOHTEHTA -
https://urok.apkpro.ru/

* SIKnacc - nudgpoBoit 00pazoBaTeIbHBIN pecypc ISl KO -
https://www.yaklass.ru/

* MocKoOBcCKasi 3JIeKTpOHHas IIKoja - https://uchebnik.mos.ru/main

* [Inatdopma s nposenerus Oaumnuan U KypcoB «OITUMITHYM) -
https://olimpium.ru/

* [Topran «O6pazoBapuym» - https://obr.nd.ru/
* ®UIINA - https://fipi.ru/
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