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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMmma yueOHOTO Kypca «Anredpa U Hayajga MaTeMaTUYECKOTO
aHanu3a» 0a3oBoro ypoBHs s oOydaroniuxcsi 10 —11 kimaccoB pa3paboraHa Ha
ocHOBe DeiepanbHOTO TOCYIaPCTBEHHOTO 00Pa30BaTEIBHOIO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
MPEeabABIIEMBbIX K MAaT€MAaTHYECKOMY OOpa30BaHUIO, M TPAAUIMI POCCUHUCKOTO
oOpazoBanus. Peanmmzamusi mporpaMMbl OOECIIEUMBAeT OBJIAJICHUE KIFOUYEBBIMU
KOMIETCHIIUSMH, COCTABIISIONIMMHU OCHOBY JJII CAaMOPa3BUTHS M HEMPEPHIBHOTO
00pa30BaHus, 1IETOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JTMYHOCTH 00yUYAIOIITUXCA.

HEJINU3YYEHUAYYEBHOI'OKYPCA

Kypc «AnreOpa u Hauajga mMaTeMaTHYECKOrO aHaM3a» SIBJISETCS OJHUM W3
HanboJyiee 3HAYMMBIX B MPOTpaMMe CTapiield IIKOJbI, TOCKOJIbKY, C OJIHOU
CTOpOHBI, OH oOOecreyrMBaeT HMHCTPYMEHTAIbHYIO 0a3y Mg H3y4eHHUs BCeEX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a C JPYroMl CTOPOHBI, (JOPMHUPYET JOTHUECKOE U
a0CTpaKTHOE MBIIIUICHUE YyYalllUXCsd Ha YPOBHE, HEOOXOJIUMOM JUISI OCBOCHHS
KypcoB HH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca Yydalllhecs OBJIAJEBAIOT YHHMBEPCAJIbHBIM S3BIKOM COBPEMEHHOMU
HayKH, KOTopas (GOpMYJIUPYET CBOHU JOCTUKEHUSI B MaTeMaTU4YeCKoi opme.

Kypc anreOpsl 1 Hayanm mMaTeMaTHYECKOTO aHalu3a 3aKJIa/IbIBA€T OCHOBY IS
YCIICIIHOTO OBJIAJICHUA 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA OSKOHOMUKH ¢ OOIIECTBEHHON JKU3HU, TIO3BOJIAET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUAX,
YBEPEHHO HCIIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B ToXe Bpemsi oBlajeHue
a0CTpaKTHBIMU U JIOTHYECKHM CTPOTMMH MaTeMaTHUYEeCKUMH KOHCTPYKIIHUSIMU
pa3BUBACT YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKJICHUS, UCTIOIB30BaTh 0000IEHNE U KOHKPETH3AIINI0, abCcTparupoBaHue H
aHaJNoOTruI0, POPMUPYET KPEaTUBHOE U KPUTHUUECKOE MBIIIIeHUE. B X0/1e n3ydeHus
anreOppl W HaYal MaTeMaTHYecKOTO aHaju3a B CTaplied IIKOJe ydalluecs
MOJIy4alOT HOBBIM ONBIT PENIEHUS MNPUKIAAHBIX 337a4, CaMOCTOSITEIbHOIO
MIOCTPOCHHSI MaTeMaTUYECKUX MOJIEJEH pealbHbIX CUTyallUd M WHTEpHpeTaluu
MOJIYYEHHBIX  pEIICHHM, 3HAKOMSTCA C  OpUMEpaMHU  MaTeMaTUYECKHX
3aKOHOMEPHOCTEH B MPHUPOAE, HAYKE M B HCKYCCTBE, C BBIIAIOIIUMUCS
MaTeMaTUYECKUMH OTKPBITUSIMUA U KX aBTOPAMH.

Kypc obnagaer 3HAYMTENBHBIM BOCHHUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CoCOOCTBYIOMINI (OPMHUPOBAHUIO
HAay4YHOTO MUPOBO33PEHUS, TaK U Yepe3 CIeUUPUKy y4eOHOM 1esITeIbHOCTH,



TpeOyromen CaMOCTOSTEIIBHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a NOJIyYEHHBIN pe3yJbTaT.

B ocHoBe MeTonuku oOydeHHs anredpe W HayajiaM MaTeMaTH4YeCKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa u Havyaja MaTeMaTUYECKOTO aHAIU3a»BKIIOYAET
CIEAYIOIINE CONEPKATEIbHO-METOANYECKUE TUHUMN: «HHCIIa U BBIYACIEHUS»,
«Dynkuun  u rpadpukuy, «YpaBHEeHUMS M HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHaiausa», «MHoOXkecTBa UM JIOTMKa». Bce OCHOBHBIE
COJIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCSd HAa TNPOTSIKEHUU ABYX JIET
oOydeHHs B CTapllel IIKOJIe, €eCTECTBEHHO IOMOJHSS APYr APyra U MOCTENEHHO
HACBIIIAsiCh HOBBIMM TE€MaMH W  pasfenamu. JlaHHBIA Kypc  SIBISETCS
UHTETPAaTUBHBIM, TOCKOJbKY OOBEAMHSET B ce0e COoJAepiKaHHe HECKOJIbKUX
MaTEeMaTUYECKUX JAUCIMIUIMH: aliredpa, TPUTOHOMETPHUS, MaTeMaTHUECKUI aHaIK3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak ydaimiuecs OBIIaJ€BarOT BcE Ooliee
MIUPOKUM MaTEMaTUYECKUM armapaToM, Y HUX MOCIE0BaTENbHO (OPMHUPYETCS U
COBEPIICHCTBYETCA YMEHHE CTPOUTh MATEMAaTHUYECKYyI0 MOJEIb pPEalbHOM
CUTyallud, TPUMEHSITh 3HaHUA, IMOJIyYeHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOT0 aHaau3ay, JJIs PEHIeHUs] CaMOCTOSITENIbHO CPOPMYIUPOBAHHOM
MaTeMaTUYECKOM 3aJ[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBINA PE3yJIbTAaT.

CopaepxaTtenbHo-MeTOAMYECKasd JTUHUSA «HHca ¥ BBIYMCICHHUS» 3aBEPIIAECT
(dbopMupoBaHUE HABBHIKOB HCIOJIb30BAHMS JCHCTBUTENBHBIX YHUCEI, KOTOPOE OBLIO
HA4YaTo B OCHOBHOW mikoje. B crapmiell mikone oco0oe BHUMAaHHE YJEISETCS
(GbOpMHUPOBAHUIO TPOYHBIX BHIYMCIUTEIBHBIX HABBIKOB, BKIIOUYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IUYHBIX (OpPM 3amucu  JIEWCTBUTEIBHOTO 4YHUCIA, yMEHHUE
pallMOHAIILHO BBIIIOJHATh JEUCTBUS C HUMH, J€JIaTh IPUKUIKY, OLICHUBATH
pe3ynapTaT. OOydaromuecs NOJIY4YalOT HAaBBIKM MPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJIHCHUSL JICUCTBUH C 4YMCIIaMM, 3alMCaHHBIMH B CTaHIapTHOW dopme,
UCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BbIPAKECHUM.

JIuansa «YpaBHEHUS M HEPABEHCTBA» PEANNU3YETCS HA IMPOTSKEHUU BCETrO
oOyueHus B cCTaplield IIKOJe, TOCKOJbKY B KaXJOM pasjeie NporpaMMbl
IPEeIyCMOTPEHO PEIIeHHE COOTBETCTBYIOIIMX 3agad. OOydaromuecs OBIAJEBAIOT
pPa3IMYHBIMUA METOJAMH PEIICHUs LEJbIX, PAlUOHAIBHBIX, HUPPALHOHAJIBHBIX,
MOKA3aTeNbHbIX, JOrapuMHUYECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHHUH,
HEPABEHCTB U UX CUCTEM. [10iTydeHHBIE yMEHHSI UCTIONB3YIOTCS MIPU UCCIIEIOBAHUU
(YHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a/1ad W 3a/1ad Ha
HaxXOXJIeHWe HaumOOJBIIMX ¥ HAUMEHBbIIMX 3HaueHUW ¢GyHKuuu. JlanHas
colepkaTeNbHas JUHUS BKIOYaeT B cels Takke (opMHupoBaHME YMEHUI
BBINIOJIHATH pacy€Tsl Mo (opMmysiaMm, NpeoOpa3zoBaHUs LENbIX, PalMOHAIbHBIX,
HMPPALMOHAIBHBIX U TPUTOHOMETPUYECKNX BBIPAKEHUM, a TAK KE BBIPAKECHUM,



colepKallluX CTeneHu W Jiorapu@mel. braronaps u3ydeHuro anreOpandyeckoro
Marepuaga  MPOUCXOAWUT  JaJbHEHIIEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIUIEHUSI Yy4aluxcsd, (OpPMHUPYIOTCS HABbIKA JEIYKTUBHBIX
paccykiaeHuid, paboTbl €  CUMBOJBHBIMM  (opMaMu,  NpPeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCHUMOCTEH B BHUJIE PaBEHCTB M HEpaBEHCTB. AureOpa
npeayaraetT A(PQEKTUBHbIE HMHCTPYMEHTBHI [UJISl PEIICHHUsS] MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToAnYeckass JMHUA «DyHKIMM U TpapuKu» TECHO
NEPEIUIETAETCS C APYTUMU JIMHUAMH Kypca, OCKOJIBKY B KAKOM-TO CMBICJIE 3a]1a€T
NOCJIEIOBATEIBHOCTD U3YYCHHUS Martepuaa. N3yuenue CTEIIEHHOU,
NOKa3aTeIbHOM,I0Tapu(PMUUECKOMUTPUTOHOMETPUUECKUXPYHKIIUNA, UXCBOMCTB U
rpauKoB, MCHONB30BaHHE (PYHKIUH IS peUIeHUs 3ajJad U3 JAPYTrux y4dyeOHBIX
IPEAMETOB U PEANBHOMN KU3HHU TECHO CBSA3AaHO KaK C MAaTEMATHYECKUM AHAIHM30M,
TaK U C pEHIeHHeM YypaBHEHUW W HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BBIpAXKaTh (HOPMYJaMu 3aBUCHUMOCTU MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, HCCIEI0BaTh MOJYyYEHHbIE (QYHKIHUHU, CTPOUTH X
rpaduku. Matepuan 3Tol coJep)KaTelbHON JIMHUM HalleJIEH HAa Pa3BUTHE YMEHUU
U HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKAaTh 3aBUCUMOCTHM MEXKIY BEJIMYMHAMU B
pasnmuuHoi ¢dopme: aHATUTHYECKOU, Tpadudeckord M ciioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHIO  aJTOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenbHass J1uHUs «Hadama mareMaTM4ecKOro aHaiu3a» MO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaKk MaTeMaTHYEeCKHUX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYITHBIX 00YYalONIMMCS, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTH MCCJIEAOBATH U
cTpouth Tpaduku G(YHKIUN, OMNpEeAensITh WX HAUOOJbIINE W HAUMCHBIITHE
3HAUEHUS, BBIYUCIATH IUIOMAAU (PUryp M OoOBEMBI TeN, HAXOAUTh CKOPOCTU U
ycKOpeHusi mporeccoB. [laHHas conepkaTenbHash JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEIEH pEealbHbIX CHUTYallWi,
HaxO0KJICHUS HAWIYYIIETO PELICHUs B INPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-
HSKOHOMMYECKHUX, 3aJadyax. 3HaKOMCTBO C OCHOBAaMM MaTE€MaTU4YECKOTO aHalIu3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOIO, (POPMaIbHO-IOTMUYECKOI0 U KPEaTUBHOTO
MBIIIJIEHUS, (OPMHUPOBAHUIO YMEHHMM pacno3HaBaTh MPOSIBIECHUS 3aKOHOB
MaTreMaTUKH B HayKe, TEXHMKE M HCcKyccTBe. OOydarommuecss y3HaKWT O
BBIJJAIOIINXCA PEe3yJIbTaTaX, ITOJIYYEHHBIX B XOJ€ pPa3BUTHUSA MAaTEMaTHUKH Kak
HayKH, U UX aBTOpax.

CopepxarenbHO-MeTOANYECKasl TUHUSA «MHOXKECTBA U JIOTHMKa» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTaM  TEOPUM  MHOXKECTB.  T€OpEeTHKO-MHOXKECTBEHHBIE
IIPEACTABICHNS IPOHU3BIBAIOT BECHh KypC IIKOJBHOW MAaTEMATUKHU U IIPEAIAraroT



HauOosiee YHUBEPCATbHBIN A3bIK, O0OBEAUHSIONINI BCE pa3eiibl MAaTEMATUKU U €€
NPUIOKEHNUM, OHU CBA3BIBAIOT PAa3HbIE MATEMAaTUYECKUE IUCUUILUIMHBI B €IUHOE
uenoe. IloaroMy BaKHO 1aTh BO3MOJKHOCTHb IIKOJIBHUKY IOHUMAaTh TEOPETHUKO-
MHOECTBEHHBI $3bIK COBPEMEHHOW MATEMAaTUKU W HCHOJB30BATh €ro JJIs
BBIPAXKEHHSI CBOUX MBICJIEH.

B kxypce «Anrebpa u Hayajsa MaTeMaTHYECKOTO aHaIN3a» MPUCYTCTBYIOT
TaK’K€ OCHOBbl MAaT€MaTHYECKOr0 MOJEJIMPOBAHUS, KOTOpPbIE IPU3BAHBI
chopMUpOBaTh HABBIKK MTOCTPOCHUS MOJIeNIeH pealibHbIX CUTYallui, UCCIIeI0BaHUS
TUX MOJIENIel C MOMOINbIO amnmapara anreOpbl ¥ MaTeMaTHYeCKOro aHajiu3a u
MHTEPIPETALNN MOJYUYEHHBIX PE3yJbTATOB. Takue 3aJaHus BIUIETCHBI B KaXKJIbIH
U3 pa3ziesIoB IPOrpaMMBbl, IIOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIIOIb3YETCs
JUI PEICHUs TPUKIAAHbIX 3a1a4d. [Ipyu pemeHnn peanbHbIX NPAaKTUYECKUX 3a7ad
yyaliuecss pa3BHBAIOT HAOMIOAATENbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HMCIOJIB30BaTh AaHAJIOTHUIO, O000IaTh M KOHKPETH3UPOBATH
npobneMy. JlesarenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIATHBIX
3a/lay OpraHu3yeTcs B MpoIlecce M3y4eHHUs BceX TeM Kypca «Ainrebpa um Havana
MaTeMaTHYECKOI0 aHaJIn3ay.

MECTOYYEBHOI'OKYPCABYYEBHOMIIJTIAHE

B yuyeOHOM TutaHe Ha u3ydeHHE Kypca aiareOpbl M HadaJl MaTeMaTHYeCKOIO
aHajgu3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 Jaca B
Henento B 11 kimacce, Bcero 3a Ba roja ooyuenus — 170 gacos.



COAEPKAHUEYYEBHOI'OKYPCA 10
KJIACC

Yuciia v BBIYUCICHUS

Pannonansubie uncia. OOBIKHOBEHHBIE U JECSATHYHBIE APOOH, MPOLEHTHI,
OECKOHEUHbIE  MepUuoANYEcKue  JpoOu. ApudMmeTHyecKkue  omnepauud C
palMOHAILHBIMU YKCJIaMu, peoOpa3oBaHus YMCIOBBIX BeIpaxeHuil. [Ipumenenue
IpoOeil U MPOLEHTOB JUIsl PEIIeHUs MPUKIAAHBIX 3a/1ad U3 Pa3IMYHbIX OTpacien
3HAHUU U PEaJIbHOMN KU3HH.

JlelicTBUTENbHBIE 4Kcia. PalnMOHanpHblE W MpPpALMOHAIbHBIE  YHUCIHA.

Apudmernyeckue onepamuu ¢ 1eMCTBUTENbHBIMU YKciiaMu. [IpubnmxEénnbie
BBIYMCIICHUS, [TPABUJIa OKPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Cremenp ¢ uensiM  mnokaszareneMm. CraHpapTHas — Qopma  3amucH
JNeUCTBUTENbHOrO  yucia. HMcnonb3oBanwe  moaxonsuied  (GoOpMbl  3alucu

NENCTBUTENIBHBIX YMCEN JUISl PEIIECHUS MPAKTUUECKUX 33/1a4 U MPEICTABICHUS
JTAHHBIX.

ApudmeTndecknii  KOpeHb  HaTypajdbHOM  cremeHu. JleiictBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATYpPaJIbHOM CTETIeHH.

CuHyc, KOCUHYC M TAHT€HC YHUCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE TPEOOPA30BAHUS.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHHI. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHeHHE, KOpeHb YypaBHEHUs. HepaBeHCTBO, pellIEHHE HEpPaBEHCTBA.
Meton UHTEPBAJIOB.

Pemenue niensix 1 1poOHO-paIMOHATBHBIX YPaBHEHUI 1 HEPABEHCTB.

Pemenne nppanioHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPABHEHU M.

[IpruMmeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX
3a/lauy 3a7a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U PEATbHOM KU3HHU.

DOyHKUMH U TPAPUKH

Oynkmus, crnocodbl 3amanus  (yHkuuu. ['padux  GyHkmu. BzammuHO
oOpaTHbIe (PYHKITHH.

O6macTp onpenieneHus: 1 MHOXKECTBO 3HaueHU QyHkimu. Hynu dyakimn.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE 1 HEUETHBIE (PYHKIIUU.

CrenenHas QyHKIIMS C HATYypaJbHBIM U LIEJbIM MTOKa3aTenaeM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTEIEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKIMH YMCIIOBOTO apryMEHTa.

Havaja MmareMaTH4eCcKOro aHaJu3a

ITocnemoBaTeIbHOCTH, CITOCOOBI 3aJaHUS MOCIICI0BATEIIHLHOCTEN.
MOHOTOHHBIC TTOCJIEA0BATEIBHOCTH.

ApudmeTtndeckas U reomeTpuieckas nporpeccuu. beckoHeuHo yObIBaromas
reomeTpudeckas nporpeccus. Cymma OECKOHEUHO YyOBbIBaroOIed reoMeTpuyeCKoM
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHHE TMPOrpecCUr ISt
pELIEHUs PEAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

MHoOk€eCTBO, omnepaiuu HajJ MHoXecTBamMu. Jluarpammel Jiliepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINKCAHUS PEaJIbHBbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeJICTBUE, JOKAa3aTEIbCTBO.

11KJIACC

Yuciia v BIYUCICHUS

HarypanbHbie u nensie uncina. [Ipu3Haku 1eIMMOCTH LEIIbIX YHUCEIL.

CreneHs ¢ palmoHaIbHBIM NOKa3aTeneM. CBOICTBA CTENIEHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATypaIbHBIEC JTOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BhIpaKEHHM, COAEPKALTUX JTOTAPUPMBIL.

[IpeoOpa3oBaHure BBIpAKEHUN, COIEPKAIIMX CTENCHH C palMOHAJIbHBIM
MOKAa3aTeIEM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[loka3arenbHblE YpaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuyeckre ypaBHEHUSI U HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHHU. PellleHne MpUKIaIHbIX 33/1a4 C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTemMbl M1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUIN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PEUICHUIO
MaTeMaTH4eCKUX 3ajlad M 3aJa4 U3 pa3]IMuHbIX 00JIacTell HAyKu W pealbHOU
KU3HU.

DYyHKINH U TPAPUKH

Oynkmus.  [lepuonnueckne  dyHknuu.  [IpomMexyTkm  MOHOTOHHOCTH
byakimu. MakcumMymbl U MUHUMYMBI (QyHKIMU. Hambombiiee u HaWMeEHbIEe
3HauYeHUE (PYHKIIUU HA IPOMEKYTKE.

Tpuronomerpuyeckue  (PyHKUMH, HMX CBOMCTBA HW  TpaduUKH.

[lokazarenbHas u norapudmudeckas GyHKINHU, UX CBOMCTBA U IpaUKH.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pElICeHUs YPAaBHEHUW U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB ¢GyHKIMN I HMCCIEAOBaHUS TMIPOLIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEUICHUU 3a7a4 M3 JAPYTrUxX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeToa MHTEPBAJIOB AJIs PELIEHUS] HEPABEHCTB.

[IpousBoanass  pyukuuu. ['eomerpuyeckuit u  (QuU3MUYECKHd  CMBICI
ITPOM3BOIHOM.

[IpousBoaHble  3neMEHTapHbIX  (QyHKIUA.  DopMylbl  HAXOXKIECHUS
IPOU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxaeHne HanOoblIero 1 HaMMEHBIIEeTro 3HaYeHUs] PYHKIMHA Ha
OTpE3Ke.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXOXKJACHUS HAWIY4dllero peueHus B
OpPUKIAOHBIX 3aJadax, Uil ONPENENIEHHs CKOPOCTH IMpouecca, 3aJaHHOTO
bopMyoi uiu rpaduKoM.

[lepBooOpa3znas. Tabnuia nepBooOpa3HBIX.

WNuterpan, ero reomerpudyeckuii u (U3NUECKUN CMBICH. BrluncieHue
uHTerpana mno popmyne Hetorona—Jleitonuna.



IHVIAHUPYEMBIEPE3YJIBTATDBI

OcBoenne ydebHOro mnpeamera «MaremaTuka» JOJKHO oOOecreunBaTh
JIOCTH>KEHUE HAa YPOBHE CPEJIHETO 00I1ero 00pa3oBaHusl CACAYIOIMIUX JIMYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUHOCTHBIEPE3YJIBTATDBI

JIM4HOCTHBIC pe3yJbTaThl OCBOSHUSI IPOrpaMMbl YUeOHOTO MpeIMeTa
«MatemaTuka» XapaKkTepU3yrTCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O WJIE€HA POCCHHCKOrO OOIINEeCTBa, TMPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpaxaaHCKoro ooOmecTBa (BBIOOPBI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBUM C WX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTnyeckoe BOCIUTaHUE:

ChopMHUPOBAaHHOCTBIO POCCUNCKON TPaXKTAHCKON HICHTUYHOCTH, YBaXKECHUS
K TIPOIJIOMY M HACTOSIILIEMY POCCUMCKON MaTeMaTHKH, [IEHHOCTHBIM OTHOIICHUEM
K JOCTW)KECHUSM POCCUHUCKHX MATeMaTUKOB W POCCUUCKONW MAaTeMaTHYE€CKOU
IIKOJIbI, K HCIOJIb30BAHUIO 3TUX JIOCTHXKEHUM B JAPYTrMX HayKax, TEXHOJIOTHAX,
chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyYIIEro.

DCTeTUYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAas ACTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHH, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSITH MaTeMaTHYEeCKUE 3HAHUS B
WHTEpEcax 37J0pOBOTO U 0€30MacHOr0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOC NMHUTaHKE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); busruecKoro
COBEpILICHCTBOBAHUS, pu 3aHATHIX CIIOPTHUBHO-03/I0POBUTEIBHOU
NEATEIIBHOCTBIO.

TpynoBoe BOCIIUTAHUE:



TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENIBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUWIOKEHUSIMU, YMEHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccun U peanu3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIC IUJIAHBI;
FOTOBHOCTBIO W CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEU JKHU3HU; TOTOBHOCTBHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHMMAHHEM BIIMSHUS
COLIMAJIbHO-PKOHOMHMUYECKUX MPOLECCOB Ha COCTOSHUE MPUPOJHOM M COLIMAIbHOMN
Cpelbl, OCO3HAaHHWEM TJIOOATBHOTO  XapakTepa HJKOJOTMYECKHX Mpoliem;
OpUEHTaluel Ha NPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM JJIs pelleHus 3anad B
0o0JacTH OKpyKarouleil cpeapl, IJAHUPOBAHUA TMOCTYNIKOB M OLEHKH HX
BO3MOKHBIX TIOCIICJICTBUH ISl OKPY>KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO MTO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKu U  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEMaTUYECKON HayKh Kak cdepbl 4YeIOBEUECKOW esITeIbHOCTH, JTaloB €&
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTUS I[MBWIM3ALMHU; OBJAJCHHEM S3BIKOM
MaTEMaTUKAd M MaTeMaTHYeCKOM KyJNbTYpOM Kak CpEICTBOM ITO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYIO M HCCIEIOBATENIbCKYIO NESITeNbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAIIPEJMETHBIEPE3YJIBTATHI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHUS POTPAMMBI y4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEepU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0euUCmBUAMU, YHUBEPCATbHBIMU Pe2YIAMUSHbIMU OeUCEUIMU.

1)  Vuueepcanrvhvie  nosnaseamenwvuvle  Oelicmsus,  0becneuusarom
Gopmuposanue 06a3068blX KOSHUMUBHBIX NPOYEccos obyyarwuxcsa (oceoeHue
Memo008  NO3HAHUS — OKpYAcarwe2o0  Mupa,  HpUMEHeHUue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble nornueckue AEUCTBUS:

e BBISIBJISATH U XapaKTE€pPU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHWUH MEXKIY TMOHATUAMH, (OPMYITHPOBATH
ONpeNeNiecHUs]  MOHSTHI;  yCTaHaBIMBATh  CYLIECTBEHHBIM  MpHU3HAK
KJaccupuKauu, OCHOBaHUA [Jis1 OOOOILECHUS M CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (POPMYIHpPOBATH M  MPEeOOpPa3OBBIBATH  CY>KICHUS:
YTBEPJUTEIbHbIE W OTPULATENbHbIC, €IMHUYHBIE, YacTHbIE U OOIIME;
YCIIOBHBIE;

BBISBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (aKTax, [aHHBIX, HAOMIOACHUSAX U YTBEPKACHUIX;
npenjaratb ~ KpUTEpUM s BBIABICHHUS ~ 3aKOHOMEpPHOCTEH |
IIPOTUBOPEYMI;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITETILHO JI0Ka3aTeNbCTBA MaTeMaTUYeCKUX
YTBEPKJIEHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAUBATh APIyMEHTAIIHIO,
OPUBOJIUTH TPHUMEPbl M KOHTPHPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelleHuss y4yeOHOU 3ajauu (CpaBHUBATH HECKOJIBKO
BapMAHTOB pEIICHHs, BBHIOMpATh HauOoyiee MOAXOAAIMUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBrie HCCIICA0BATCIBCKUC )lef'ICTBPISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
GopMyTUpOBaTH BOMPOCHI, (PUKCUPYIOIIKE TPOTHBOpPEYHE, MpodieMy,
yCTaHaBIMBaTh HCKOMOE H  JaHHoe, (OpMHUPOBAaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEITLHO CTUTAHUPOBaHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
0o0BEeKTa, SBJICHUSA, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJibTaTam
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCA, a TAKXKE BBIIBUTATH
MIPEIMOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanmeii:

BBISBJIATH NeUIMTH HHPOPMAIIUY, TaHHBIX, HEOOXOUMBIX JIJIsi OTBETaHA
BOIIPOC U JUJIS PELICHUS 3a1a4H;

BbIOMpaTh  WMHGOPMANMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATh HHPOPMAIIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYpHpPOBaTh WH(MOpPMAIHIO, TIPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH rpaduuecK;



e OIIEHUBATH HAAEKHOCTD uH(pOpMauu 10 CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvuvie  KOMMYHUKGMUGHble  Oclicmsus,  0becneuusaom

ChOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYHUAOUUXCAL.

OOmieHue:

e BOCIPUHUMATL ¥ (QOPMYIHPOBATH CYXKICHHUS B COOTBETCTBHUU C
YCIIOBUSIMH M LIEJSIMU OOIIEHUS;, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSICHEHUS IO
XOJy pEIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYYCHHBIA PE3YIIbTAT;

e B X0JI¢ OOCYXKJEHHS 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYX IaeMOM TEMBI,
pOoOJIEMBI, peracMou 3a1a4M, BRICKA3bIBATh MJICH, HAIICJIICHHBIC HA ITOUCK
pEIICHMS; COMOCTaBIATh CBOM CYXKICHHS C CYXJACHHSIMH JAPYTHX
YYACTHUKOB JHMAJIOTa, OOHAPYXXUBATh Pa3lIMYUe U CXOJCTBO TO3UIUN; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJbTaThl  pEIIeHHs  3a/Jaud,  OIKCIIEPUMEHTa,
UCCIIEIOBAaHUsA,  TPOEKTa;  CaMOCTOATENbHO  BBHIOMpaTh  (opmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3CHTALMH U OCOOCHHOCTEHN ayTUTOPUU.

CoTpyIHUUYECTBO:

e TMOHUMATh U UCIOJB30BATh MPEUMYIECTBA KOMAHIHOW WHIWBUIYATbHON
paboThl MpU peuieHUuu Y4YeOHBIX 3a/ady; NPUHUMATh IE€Jb COBMECTHOU
NEeSTENbHOCTH, IUIAHUPOBATh  OPTaHM3AIlMI0O  COBMECTHOW  paloTHhl,
pacnpenensiTh BHABI pabOT, JIOrOBapuMBaThCA, OOCYXKIAaTh TMPOIECC U
pe3ynbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

e YY4aCTBOBATh B I'PYIIOBBIX (hopMax padboThl (00CYyX ACHUS,00MEH MHCHUH,
«MO3TOBbI€ WITYPMbD» W WHBIC); BBINOIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOU JCHCTBUA C JPYTMMH YJ€HAMU KOMAaHJIbI;
OIICHMBATh KauyeCTBO CBOETO BKJIa/Ja B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAaHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

3) Vuueepcanvuvie  pezynamuenbie oeticmaus, obecneyugarom

Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanusi:

COCTaBIIAThH TUIAH, AITOPUTM PEIICHUS 33]1a4H, BEIOMPATh CIIOCO0 pEIIeHUs ¢
y4IE€TOM MUMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BapUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTpOIB!

e BIAJCTh HABBIKAMU TIO3HABATEIBHOM pedriekcMum Kak OCO3HaHUS
COBEPIAEMbIX JEHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIQJIETh CIOCOOAMH  CaMOTNPOBEPKH, CAMOKOHTPOJS TMporecca W
pe3ynbTaTa penieHus MaTeMaTHIECKON 3aa4H;



e TMPEIBHUAETb TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTb INPH PELICHUU
3a1a4d, BHOCHTb KOPPEKTUBBI B [EATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pE3yJbTaTa IEJId U YCIOBUIM, OOBICHSITH
IPUYMHBl JTOCTMKEHUS WIA HEIOCTHIKEHHUS PE3YJIbTAaTOB JEATEIBbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIEPE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTeMaTHYECKOTO aHAIIN3a»
Ha YpOBHE CpeIHEro oOuiero oopa3oBaHUs JOJKHO 00ECTeYnBaTh JIOCTHXKEHHE
CJIEIYIOIINX MPEIMETHBIX 00pa30BaTENbHbBIX PE3YIbTaTOB:

10KJIACC

Yuciia v BIYUCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE M JICMCTBUTEIILHOE YMCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmerndyeckue  omepanuM ¢ palMOHAIBHBIMH |
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTh puOIMAKEHHBIE BBIYUCIEHUS, UCTIONIB3YS MpaBUia OKPYTICHUS,
JeJ1aTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHSMHU: CTENEHb C LEIbIM IIOKa3aTeseM; CTaHIapTHas
dopMa 3amuMcu JAEUCTBUTENBHOTO UHWCIA, KOPEHb HATypalbHOM CTEIEHH,
UCIIOJIb30BaTh MOAXOASAIIYI0 (POPMY 3aMUCH ACHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YTJa;
MCIIOJIb30BaTh3aMMCHIIPON3BOIBLHOTOYTIa4epe300paTHBIETPUT OHOMETPHUUECKHE
byHKIUN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpPaBHEHHUE;

BoinonHsATh npeoOpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUN U peIIaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsaTe npeoOpa3zoBaHUsl LENbIX, PAlMOHAIBHBIX M HpPPalUOHATIbHBIX
BBID&XKCHUM M  pelarb OCHOBHBIE  THIIBI  LEIbIX, PANUOHAJIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHSI U HEPABEHCTBA ISl PELICHUS MAaTEMAaTUYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAyKU U PeaIbHOM KU3HH.



MopenupoBarh peajibHble CUTyallMM Ha S3bIKE aireopbl, COCTAaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA II0 YCJIOBHMIO 3aJauyM, HCCIEA0BAThH
MOCTPOEHHBIE MOJIENH C HCIOIb30BAHUEM alllapaTa ajreopsbl.

DYyHKUMH U TPAPUKHU

OnepupoBaTh MOHATUAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHUs (PYHKIUHU, 00JaCTh
ONpeJeNieHHs] ¥ MHOXKECTBO 3HAUE€HUM (QYHKIUHU, Tpaduk (YHKLIHUHA, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh MNOHATUSAMU: YETHOCTb M HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduku GyHKIMM 17151 pelieHus ypaBHEHU.

Crtpoutb u uuTath rpaduku JUHEHHON (QYHKIUHU, KBAAPATUYHON (PYyHKIIUH,
CTeNEeHHOW (PYHKIIMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QyHKIUN Uil UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEN NpPH PEIIeHUH 3aJa4 W3 APYrHX Y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpaXXaTh (OPMYJIaMU 3aBUCUMOCTU MEXK/y BETUYMHAMMU.

Hauyana maTeMaTn4yeckoro aHajausa

OnepupoBaTh MOHATUSMHU: [OCJIEIOBATENBLHOCTh, apudMeTHyeckas W
reOMEeTpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMM: OECKOHEUHO YOBIBAIOLIAs TIeOMeTpUYecKas
nporpeccusi, cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON MPOrPeECCUH.

3a1aBaTh MOCJIEI0BATENILHOCTH Pa3IMUYHBIMHU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA MOCIIEIOBATENIBHOCTEW U MIPOTPECCUM ISl PELLICHHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUSMH: MHOXKECTBO, ONEPALlN HAJl MHOKECTBAMU.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar  JUisl  ONMCaHUs
peasibHBIX MNPOLECCOB U SBJICHUH, NMpPU pPELIEHUM 3a7ady U3 JIPYTuX Y4eOHbIX
IPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: ONpE/ICJICHNE,  TEOpeMa,  CIEACTBHE,
J0Ka3aTeNIbCTBO.

11KJIACC

Yucja ¥ BLIYUCTIEHUA

OnepupoBaTh MOHATHSMH: HATypaJIbHOE, II€JI0€ YHCIIO; MCIO0Ib30BaATh
NPU3HAKU JICIMMOCTH LEJIbIX YUCEJ, PA3JIOKEHHE YHCIIa HA MPOCThIE MHOKUTEIU
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh NOHATHUEM: CTEIICHB C PAllUOHATBHBIM IMOKA3aTeJIeM.

OnepupoBaTh MOHATHUAMU: JIorapudM dYucaa, AECITUYHBIE W HATypajbHbIC
norapuMsl.



YpaBHeHUsA U HEPABEeHCTBA

[IpumeHsAT, CBOMCTBAa CTeNEHW Jid NpeoOpa3oBaHUS  BBIPAKECHMUI;
ONEPUPOBATH TMOHATUSAMM: IMOKA3aTEIbHOE YpPABHEHUWE W HEPABEHCTBO; DPEIIATh
OCHOBHBIE TUIIBI IOKA3aTENBbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAKEHHM, COAEp)KalUX JIOrapuMsl;
ONEpUPOBATH NOHATUAMU: JTOrapu(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pellaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxomuTe pemieHuss NOpOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CUCTEMA JIMHEWHBIX YPABHEHUN U €€ PEILLICHHUE;
Hcnonp30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM U PEILICHUS TPAKTUYECKUX 3aa4.

HaxonuTh pemieHns mMpoCTEHIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBarh peajibHble CHUTyallMM Ha $3bIKE aireopbl, COCTAaBIATH
BBIPDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHUCTEMBl IO YCJIOBUIO 3aJauyH,
UCCJIeI0BATh TOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DyHKIUM U rpaduKHu

OnepupoBaTh  MOHATUSMHU: Tepuoanyueckas  (QYHKIUA, [POMEKYTKU
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee W
HauMEHbIIee 3HA4YeHHs (YHKIUUM HAa TMPOMEXKYTKE, HCIONb30BATh HX IS
uccienoBanus pyHKIMH, 3aTaHHON TpauKOM.

OnepupoBaTh MOHATUSAMHU: TpadUKH MOKA3ATENbHOM, JIOrapuMHUUECKOl U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM TUIOCKOCTU H
UCIIOJIb30BaTh ISl PELICHNS] YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAWHATHON IUIOCKOCTH T'padUKH JTUHEHHBIX YPaBHCHHM
Y HCIOJIb30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIIENOBAaHUA TPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILIHH.

Hayajia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh MOHATUSAMH: HEMPEpbIBHAS (QYHKIMS; TPOU3BOAHAS ()YHKIIHH,
MCITIOJIb30BaTh TEOMETPUUCCKUN B (PU3UUECKHUI CMBICI TPOU3BOIHON I PEIICHUS
3a/1a4.

Haxoautb npou3BoAHbIE JIEMEHTAPHBIX (PYHKIIUH, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKITHII.

Hcnonp30BaTh MPOU3BOJHYIO JJI HCCIAEN0BAaHUS (DYHKIIMU HA MOHOTOHHOCTb
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO [UIS HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COIMAIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHAMU: [epBOOOpa3Hass M  MHTErpan; I[OHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3HbIe 2JIEMEHTAPHBIX (DYHKITHI; BEIYUCIATH HHTETPAJ 10
dbopmyne Hprorona—JleitOnuna.

PemaTes npukiagHbIe 3a/1a4d, B TOM YUCJIE COMMATLHO-3KOHOMHYECKOTO H
¢u3nyecKoro xapakrepa, CpeICTBAMUA MaTEMaTHUECKOTO aHAIN3a.



TEMATHYECKOEIIJTAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos DJleKTpOoHHbIe (HU(POBbBIE)
Ne HaumeHnoBanue pa3aejioB H TEM 06p330BaTeJ'II)HI)Ie pPeCypcChl
n/n nporpamMmabl Bcero KoHTpo/IbHBIE
padoTsl

MHOKeCTBa paHOHATBHBIX 1 Bubnnoteka LIOK https://lesson.edu.ru/my-

1 JleiicTBUTENBHBIX uKcell. PanmoHanbsHbIe 14 1 school/lesson/35840bc3-146f-46d8-5904-

- ran dd91ac27e5f0?backUrl=https://urok.apkpro.ru/&to

YPaBHCHHA U HCPABCHCTBA ken=00d3c187bded0129a346af21affaaba9e375blc
38cf3d61632acf9035c32a694

Oyukuu u rpadguku. CTEeHb C MebIM Bubnnoteka LLOK https://lesson.edu.ru/my-

2 6 school/lesson/ff226abe-a513-4907-9ccf-
HoKa3aTeneM ad7ac6al3d86?backUrl=https://urok.apkpro.ru/&to

ken=00d3c187bded0129a346af21affaaba9e375blc
38cf3d61632acf9035c32a694

ApudMeTHUeCK il KOPEHb N—0il CTENCHH. Bubnunoteka LIOK https://lesson.edu.ru/my-

3 " R o eDaBe 18 1 school/lesson/1cd9f6e5-f9ba-4a2e-b543-

PpalMOHAJILHBIC YPABHCHUS 1 HEPABCHCTBA 61a28cc57f0a?backUrl=https://urok.apkpro.ru/&tok
en=00d3c187bded0129a346af21affaaba9e375b1c3
8cf3d61632acf9035c32a694

DopMyIIBI Bubnunoteka LIOK https://lesson.edu.ru/my-

4 T 29 1 school/lesson/efc2bda3-ef8f-4035-907f-
TPUrOHOMETPHUH. 1 PUTOHOMETPUHCCKIC 7d31409e810b?backUrl=https://urok.apkpro.ru/&to
YPaBHCHM:A ken=00d3c187bded0129a346af21affaaba9e375blc

38cf3d61632acf9035c32a694

5 Tloc1e10BaTEILHOCTH H POrPECCHH 5 Bubanoteka LLOK https://lesson.edu.ru/my-

school/lesson/d51a034b-a7fe-4eb9-8363-
28c6af92a96a?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaaba9e375blc
38cf3d61632acf9035c32a694

HOBTOpeHI/Ie, 0600IIEHNE, CHCTEMATH3AIIHS Bubanoteka LLOK https://lesson.edu.ru/my-

6 . 3 1 school/lesson/a99f6618-192b-48ed-bd9d-

SHaHUH 3d51b21a737e?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaaba9e375blc
38cf3d61632acf9035c32a694

4
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https://lesson.edu.ru/my-school/lesson/35840bc3-146f-46d8-b904-dd91ac27e5f0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35840bc3-146f-46d8-b904-dd91ac27e5f0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35840bc3-146f-46d8-b904-dd91ac27e5f0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35840bc3-146f-46d8-b904-dd91ac27e5f0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35840bc3-146f-46d8-b904-dd91ac27e5f0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ff226abe-a513-4907-9ccf-ad7ac6a13d86?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ff226abe-a513-4907-9ccf-ad7ac6a13d86?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ff226abe-a513-4907-9ccf-ad7ac6a13d86?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ff226abe-a513-4907-9ccf-ad7ac6a13d86?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/ff226abe-a513-4907-9ccf-ad7ac6a13d86?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1cd9f6e5-f9ba-4a2e-b543-61a28cc57f0a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1cd9f6e5-f9ba-4a2e-b543-61a28cc57f0a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1cd9f6e5-f9ba-4a2e-b543-61a28cc57f0a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1cd9f6e5-f9ba-4a2e-b543-61a28cc57f0a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/1cd9f6e5-f9ba-4a2e-b543-61a28cc57f0a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/efc2bda3-ef8f-4035-907f-7d31409e810b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/efc2bda3-ef8f-4035-907f-7d31409e810b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/efc2bda3-ef8f-4035-907f-7d31409e810b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/efc2bda3-ef8f-4035-907f-7d31409e810b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/efc2bda3-ef8f-4035-907f-7d31409e810b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/d51a034b-a7fe-4eb9-8363-28c6af92a96a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/d51a034b-a7fe-4eb9-8363-28c6af92a96a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/d51a034b-a7fe-4eb9-8363-28c6af92a96a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/d51a034b-a7fe-4eb9-8363-28c6af92a96a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/d51a034b-a7fe-4eb9-8363-28c6af92a96a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a99f6618-192b-48ed-bd9d-3d51b21a737e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a99f6618-192b-48ed-bd9d-3d51b21a737e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a99f6618-192b-48ed-bd9d-3d51b21a737e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a99f6618-192b-48ed-bd9d-3d51b21a737e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a99f6618-192b-48ed-bd9d-3d51b21a737e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

11KJIACC

Ne
n/u

HaumeHoBaHue pa3iejioB U TeM
MPOrpamMMbl

KoaunuecTBo 4acoB

DJleKTpOoHHbIE (HU(POBbBIE)

Bcero

KoHTpoJbHbIE
padoThl

oOpa3oBaTe/bHbIE PecypChl

CreneHsb ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
[TokazarensHas pynkuus. [lokazarenbHbie
YpaBHEHHsI U HEPAaBEHCTBA

12

Bubanoteka LLOK
https://lesson.edu.ru/my-school/lesson/6e65d9d6-
f8a5-44bd-ba30-
0de821af6e21?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaaba9e375blc
38cf3d61632acf9035c32a694

Jlorapudmuueckas QyHKIIHSL.
Jlorapudmudeckune ypaBHEHHS 1
HEepaBEeHCTBA

12

Bubnnoteka LLOK
https://lesson.edu.ru/my-school/lesson/fff28aca-
83f3-44bd-b4cc-
5c3780dbf185?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaaba9e375blc
38cf3d61632acf9035c32a694

Tpuronomerpuueckue GyHKIUH U
ux rpaduxu. Tpuronomerpuueckue
HEpaBEeHCTBA

Bubnnoteka LLOK
https://lesson.edu.ru/my-school/lesson/9e47b9f9-
b8f2-49b2-880b-
44043c4d0938?backUrl=https://urok.apkpro.ru/&to

ken=00d3c187bded0129a346af21affaaba9e375blc
38cf3d61632acf9035¢c32a694

[IpousBonnas. [Ipumenenue npous3BoHON

24

Bubnnoteka LLOK
https://lesson.edu.ru/my-school/lesson/cealb379-
26b4-40dc-9fcl-
afa43cd798bd?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaaba9e375blc
38cf3d61632acf9035c32a694

I/IHTerpaH " €ro MPUMCHCHUA

Bubnnoteka LLOK
https://lesson.edu.ru/my-school/lesson/7b1d5e83-
535a-4eec-aldo-
a76daeald48a3?backUrl=https://urok.apkpro.ru/&to
ken=00d3c187bded0129a346af21affaaba9e375blc
38cf3d61632acf9035c32a694

Cucremspl ypaBHEHUH

12

Bubnnoteka LLIOK
https://lesson.edu.ru/my-school/lesson/8267{278-
e4a0-4ef8-827c-
85322924b60c?backUrl=https://urok.apkpro.ru/&to



https://lesson.edu.ru/my-school/lesson/6e65d9d6-f8a5-44bd-ba30-0de821af6e21?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6e65d9d6-f8a5-44bd-ba30-0de821af6e21?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6e65d9d6-f8a5-44bd-ba30-0de821af6e21?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/6e65d9d6-f8a5-44bd-ba30-0de821af6e21?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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https://lesson.edu.ru/my-school/lesson/cea1b379-26b4-40dc-9fc1-afa43cd798bd?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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