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MOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanmu3ay» 0a3oBoro ypoBHs s oOyuarommxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe dDeepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTAaHAAPTA CPEIHETO
obmero oOpa3oBaHHs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NOPEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmmszanus mporpamMmbl oOecriedMBaeT OBJAJICHUE KIIIOUEBBIMU
KOMITETEHIIMSIMHA, COCTABJISIFOIIMMEI OCHOBY JIJISI CAMOPA3BUTHS W HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIbHOI'O
Pa3BUTHS JINYHOCTH O0YUYaAOIIHUXCS.

HEJN N3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayajga MareMaTHYECKOTO aHaln3a» SIBJSIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH oOOecreYruBaeT HHCTPYMEHTaJbHYI0 0a3y JUisi HU3Y4YeHHs] BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0bCTpaKTHOE MBIIUICHHUE YyYalluxcsi Ha YpOBHE, HEOOXOIMMOM JIJIi OCBOCHHS
KypcoB UH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydalllhecsl OBJIaJ€BAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOMU
HayKH, KOTopas GopMyIUPYyeT CBOU JOCTHXKEHUSI B MAaTEMaTUUECKOUN hopMme.

Kypc anreOpsl u Hauan MaTeMaTUueCKOro aHajanu3a 3aKJIaJbIBA€T OCHOBY IS
YCHENIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHACHIUMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, IO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMMBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJB30BaTh UX B MOBCEIHEBHOMN XU3HHU. B TOXXe Bpemsi OBIajeHUE
aOCTpaKTHBIMU UM JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUI0, a0CTparupoBaHue u
aHaJjoruo, GopMHUpyeT KPeaTUBHOE U KPUTHUUYECKOE MBIIUICHUE. B x0/1€ n3yueHus
anreOppl W Havall MATEMaTUYECKOrO aHajiu3a B CTaplled IIKoJe YydYarluecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJIEJEH pealbHbIX CHUTYallM W WHTEpHpeTaluu
MOJYYEHHBIX  PCEIICHWM, 3HAKOMSTCA C  MpUMEPaAaMU  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJEC, HAyKe U B MCKYCCTBE, C BBIJAIOIIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc obnagaeT 3HAYMTEIBHBIM BOCHUTATEIBHBIM IOTEHIIMATIOM, KOTOPBIM
peanusyercsl Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK U Uepe3 chneruduKy y4eOHOU AesTeTbHOCTH,



TpeOyrolen CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, MPOIOJKUTEIBHON
KOHILIEHTPAI[MM BHUMaHUs U OTBETCTBEHHOCTH 32 MOJYYEHHbIN PE3YIIbTAT.

B ocHoBe MeTonuku oOOydeHHs] anredpe W HavajllaM MaTeMaTH4eCKOro
aHaJIM3a JIKUT AeATEIbHOCTHBINA NPUHIIUI 00yYEHUS.

CtpykTypa Kypca «Anredpa 1 Hayaaa MaTeMaTHYE€CKOTO aHaJIM3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOIUUECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«Dynkuuu  u - rpadukuy, «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTHYeCKoro aHainmsa», «MHoxkecTBa U JIOTMKa». Bce o0oCHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUKA HW3Y4aloTCd Ha MPOTSDKEHHHM JIBYX JIET
oOydeHusl B CTapIIeil IIKOJIe, €CTECTBEHHO NOMOJHSS IPYT ApPyra M MOCTENEHHO
HAChIAsiCh HOBBIMM TE€MaMHU W pa3faenaMd. JlaHHBIA Kypc  SIBISIETCS
WHTETPAaTUBHBIM, TOCKOJIbKY OOBEIUHSET B ce0e CoJepKaHhe HECKOJIbKHUX
MaTEMaTUYECKUX JUCLUIUIMH: anredpa, TPUrOHOMETPHSI, MAaTEMaTUUECKUIN aHaJIU3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooliee
HMIMPOKUM MATEMAaTUYECKUM aIlliapaToM, y HUX IOCIEI0BaTeNIbHO (hopMupyeTcsa u
COBEPILIECHCTBYETCS YMEHHME CTPOUTh MAaTEMaTHYECKYH0 MOJIEIb PEaJbHOU
CUTyallud, NpPHUMEHATb 3HAHUS, IOJIyYEHHbIE B Kypce «Anredpa M Hayana
MaTEMaTUYECKOr0 aHaJIU3ay, JIsl PEelIEHUs] CaMOCTOSATENBHO CHOPMYITHUPOBAHHON
MaTeMaTHYECKOU 3a7a4M, a 3aT€M HHTEPIIPETUPOBATH NOJYUEHHBIN PE3YNbTAT.

CopeprkarenpHO-MeTOaUYECKas JIMHAA «HUucna M BBIYMCIICHMS» 3aBEPIIACT
(GopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKkoJie. B crapiield mikose ocoO0oe BHUMAHHE YACISIETCS
(GOpMHPOBAHUIO TMPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAaHUE PA3IMYHBIX (QOpPM 3alUCH JIEUCTBUTENILHOTO YHCIA, YMEHHUE
PAalMOHAIBHO BBINIOJIHATh JCHCTBHS C HUMH, JelaThb NPHUKUIKY, OLICHUBATh
pe3ynpTaT. OOydarommecss MOIY4YalOT HABBIKU NPUOIMKEHHBIX BbIUYMCICHUH,
BBITIOJTHEHUS JIEMCTBUUM C YKCJIaMH, 3alUCaHHBIMU B CTaHJIapTHOU (dopme,
UCITIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKEHUM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA NPOTSIKEHWU BCETO
oOyueHusi B cCTaplield IIKOJie, IOCKOJIbKY B KaXJOM pasJliele MpOorpaMMbl
IPEeyCMOTPEHO pEIICeHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pa3NUYHBIMM METOJaMU pEUICHUS] UEJbIX, PalMOHAIBbHBIX, HPPAIMOHAJIbHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U WX cucTeM. [loydyeHHbIE yMEHHS UCIIOJIBb3YIOTCS IPU HUCCIIEIOBAaHUU
(GYHKIMI C TOMOIIbIO MPOU3BOJHON, PEIICHUU MPUKIAAHBIX 3a/Jad W 3a/1ad Ha
HaXOXKJE€HUE HauOONBIIMX W HAUMEHbIIUMX 3HauyeHUW QyHkuuu. JlanHas
collep)KaTelibHasl JIMHUS BKJIIOYaeT B ce0d Takxke (opMUpOBaHHE YMEHHI
BBINIOJIHATh Pacy€Thl Mo ¢GopmyrnaMm, MpeoOpa3oBaHUsl UENbIX, PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TaKXe BBIPAXKEHUH,



coJlepKallluX CcTerneHu W Jorapudmel. brarogaps u3ydeHuio anredpandeckoro
Marepuajia  MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpAaKTHOIO MBIIIJICHUS Yy4aluxcs, (GOPMHUPYIOTCS HaBbIKA JI€TyKTUBHBIX
paccyxaeHudd, paboTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEH B BHJI€ PAaBEHCTB U HEpaBEHCTB. AureOpa
npemyiaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 33]]a4, HATJSIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKHU.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUHM U TpaduKu» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEN0BATENBHOCTh W3YyUYCHHUS Marepuala. N3yueHne CTEIEHHOM,
MOKa3aTeJIbHOM, JJIorapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUHU IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IPEIMETOB U PEATbHON U3HU TECHO CBS3aHO KAK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
ynensiercs: (popMHpPOBAaHUIO YMEHUS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh IOJTYYEHHbIE (PYHKIMH, CTPOUTHh HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUN HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IO3BOJSIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznuyHOM (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoi. Ero uzyuenue
CHOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopepxxarenpHass JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHMYECKHUX, TaAK U MPHUKIAJHBIX 3a]ad,
JOCTYIHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXXHOCTh MCCIEI0BAaTh U
CTpOouTh Tpaduku (PYHKIUH, ONpeAessITh WX HauOOJNbIINE U HAWUMEHBIIHE
3HAYEHUA, BBIYUCIATH MIIOMaAun (Guryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHUTyaluH,
HAXOXKJEHUS HAWIy4dllero PEIICHHs B NPUKIAAHBIX, B TOM YHCIE COLUAIBHO-
HDKOHOMHYECKHMX, 3a/]a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (QOPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEeXHUKEe U ucKyccTBe. OOydarmomuecs Yy3HAIOT O
BBIJIAIOLIUXCSl pE3ysbTaTaxX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopepkarenbHO-MeToaMYecKast TMHUS «MHOXKEeCTBa U JIOTUKa» B OCHOBHOM
MOCBSILIIEHA  AJIEMEHTaM  TEOpUM  MHOXKECTB. TeOpeTHKO-MHOKECTBEHHbIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaTeMaTWKH U NPEIJIararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONUMN BCE pa3/eibl MATEMATUKU U €€
MIPUJIOKEHUM, OHU CBS3BIBAIOT Pa3HbIE MAaTEMATHUYECKUE NUCLUIUIMHBI B €IMHOE
uenoe. [loatoMy BakKHO AaTh BO3MOYKHOCTH IIKOJIBHHKY MOHUMATh TE€OPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havalla MaTeMaTHUYECKOrOo aHANIM3a» IMPUCYTCTBYIOT
TaKK€ OCHOBbl MaTEMAaTHYECKOTO MOJIECIUPOBAHUSA, KOTOPBIE MPHU3BAHBI
chOpMHPOBATH HABBIKK MTOCTPOSHUS MOJICIICH pPeaTbHbIX CUTYAIlUi, UCCIICTOBAHMS
THX MOJEJIEH C MOMOIIBIO ammapaTa anareOpbl U MaTeMaTHYeCKOro aHaiu3a u
MHTEpIIPETAlUK TTOTYYEHHBIX Pe3yJbTaToB. Takue 3ajaHusi BIUIETCHBI B KaXKIbIU
U3 pa3JeoB MPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUaJl Kypca MIMPOKO HCIOJIb3YETCS
JUISL pelIeHusl PUKIaAHbIX 3aaad. [Ipyu pemeHnn peanbHbIX MPAKTHUYECKUX 33a/1a4
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJB30BATh AHAJIOTHIO, 0000IIaTh UM KOHKPETU3UPOBAThH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B IMpOIleCCe M3YyUEHHUsS BCEX TeM Kypca «Alredpa u Haudana
MaTeMaTUYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM maHe Ha M3ydyeHHE Kypca ajreOphl MU Hayajdl MaTeMaTH4Ye€CKOTO
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 Yaca B Hejemo B 10 kiacce u 3 yaca B
Henemo B 11 kiacce, Bcero 3a aBa roja ooyuenusi — 170 gacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIC IPOOU, MPOLEHTHI,
OECKOHEYHBIE  MEpHOaUYecKre ApoOu.  ApupMETHUEeCKHe  Olepaluu  C
palMoHaNbHBIMU YHCTIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpakeHUH. [IpuMenenue
IpoOelt U MPOUEHTOB JUIsl PEIIeHUs] MPUKIAJAHBIX 3a/lay U3 Pa3IMYHBIX OTpacliiel
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble  4ucia. PanuoHalnbHBIE W UPpALMOHAIBHBIE YHCIA.
ApudmeTnueckne omnepandd ¢ JACUCTBUTEIbHBIMUA YHclaMu. [lpubmmxéHHbie
BBIYUCJICHUS, IPABUJIA OKPYIJICHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUN.

Crenmenb ¢ 1menbiM  mnokaszarteneM. CranmaptHas (Qopma  3ammcu
JNEeUCTBUTEILHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢GopMmbl  3alucH
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJibHOW  crermeHu.  JlecTBust ¢
apu(pMETUIECKUMU KOPHSIMU HATypPaJIbHON CTEIEHHU.

CHHyC, KOCMHYC W TaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, ApKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OCHOBHBbIE
TPUTOHOMETPHUUECKUE (POPMYIIBI.

YpaBHeHME, KOpPEHb ypaBHEHUA. HepaBEeHCTBO, pelIeHWE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue 1iensix u 1poOHO-pAIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppaliOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPABHEHUM.

[IprumeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOM KU3HH.

DyHKIUHN U TPAPUKH

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dyskauu. B3aumHo
oOpaTHbIe (PYHKIUH.

OObnacTh ompeneneHus U MHOXECTBO 3HaueHUi (ynkunu. Hymu dyHkuum.
[TpomexxyTku 3HAKOTIOCTOSIHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa U rpauK KOPHS n-OM CTENEHHU.



TpuroHoMmerpruueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

Hauana MaTeMaTH4eCcKOro aHajamn3a

ITocnenoBaTenbHOCTH, CIIOCOOEI 3aJaHus MOCJIEeI0BATEIILHOCTEH.
MOHOTOHHBIE TOCIEA0BATEIILHOCTH.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yobiBaromias
reoMmerpudeckas nporpeccusi. Cymma O0eCKOHEYHO yOBIBAIOIIEH IeOMETpUYECKON
nporpeccun. @opmylia CIOXKHBIX MPOLEHTOB. VCronp30BaHWE MPOTPECCUU A
pEIICHUS PeallbHbIX 3a7a4 MPUKIAAHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, ornepauuu HajJ MHoOXkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi OMMCAaHUS pPeabHBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX yUeOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BIYHCICHUSA

HatypaneHbie u neinsle yncna. [IpusHaku qenMMOoCTH HEIbIX YHCElL.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTEIECHMU.

Jlorapudm yucna. JleciTuuHbIE U HATYypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
MTOKA3aTEIIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTesbHbIE ypABHEHHSI 1 HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHMU. PellleHne npuKIIagHbIX 3a1a4 ¢ MOMOLIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
KU3HH.

DYyHKIUHN U TPAPUKHU

Oynkuusa. Ilepuognueckue  pynkumuu. IIpoMexyTkn  MOHOTOHHOCTH
bynkun. MakcumyMbl 1 MUHUMYMbI (QyHKiuu. HauGomnblee u HauMeHblee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[Toka3zaTtenbHas u Jorapudmuueckas GyHKINUU, UX CBOMCTBA U TpadUKH.



Ncnons3oBanue rpadukoB GyHKIMN I peleHUs YPaBHEHUN M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I8 HCCIENOBaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUM 3aad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hayana MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBable QyHKIIMU. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBognass  ¢yakuuu. ['eomeTpuueckuii ¥ (QU3MYECKUNH  CMBICI
IIPOU3BOTHOM.

[TpousBogubie  snemeHTapHBIX  GyHKIU.  DopMmynbl  HaXOXKACHUA
IPOU3BOJHON CyMMBI, IPOU3BEIEHUS U YACTHOT'O (DYHKLIUI.

[TpumeHeHne MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxkxaenne HanOoNbIIero 1 HAaMMEHbLIEro 3HayeHus1 (QyHKIUH Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIIY4dIlero peLIeHUs B
NPUKIIAJHBIX 3aJ]a4yax, I ONPENENICHUs CKOPOCTH Ipolecca, 3aJaHHOIOo
dbopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (U3MYECKUid cMbIcha. Beluucienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBocHue y‘{€6HOFO mpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AJOCTHUIKCHHUC Ha YPOBHC CPCOHCTO 06Hl€r0 06p330BaHI/ISI Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTrpaMMbl yueOHOTO MpeaMmeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIEeCTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHYECcKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HAHUEM JTYXOBHBIX LHEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUUBOTO OYayIIETO.

DcTeTu4eCcKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKJIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ady, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCleKTaM Pa3iIMyHbIX BUAOB UCKYCCTBA.

Pu3nYeCcKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTeMaTUUYECKHUE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXKUM 3aHSATUU U

OT/IbIXa, peryJispHas busnueckas AKTHUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIEHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYNy, OCO3HAHUEM LIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M e MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W Ppeannu30BBIBATH COOCTBEHHBIC >KM3HCHHBIC ILIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

DKO0JIOTUYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO HKOJOTHYECKON KYyJIbTYypbl, TOHUMAHHEM BIIWSHHUS
COIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM [JIs pellleHus 3aiad B
00JaCTH  OKpY)KAIOMICH Ccpepl, IUTAHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHM ISl OKPYKAIOMIEH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAayKM U  OOIIECTBEHHOW  MpaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl UYeIOBEUYECKOW JESITCIBHOCTH, DTAaroB €€
pa3BUTHS M 3HAYUMOCTH Ui PA3BUTHs [MBWIN3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEMaTUYECKOM KyJIbTYpOM KaK CpeICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIETOBATEIbCKYIO JESITEIbHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yabTaThl OCBOEHUSI MPOTPAMMBI YU4EOHOTO MpeaMeTa
«Marematuka XapaKTepU3yIOTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1)  Vnuueepcanvnvle  nosnasamenvuwvle  Oeiicmeus, — obecneyusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUS — OKpYycaowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3oBrle norudyeckue AeUCTBUS:

e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTUUECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU;, (POPMYIUPOBATH
ONpENENICHUs]  MOHSTUM; yCTaHABIMBAaTh CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (QOpMYyIUpOBaTh U  NPeoOpa3oBbIBaTh  CY)KJICHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBbIC, YaCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBOpeursi B (aKTaxX, JAaHHBIX, HAONIOJACHUSIX W YTBEPXKICHHSIX;
npemjlaraTb  KpUTEpUM I BBIIBICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMBbIE U OT IPOTHUBHOIO), BHICTPAUBATh APIyMEHTALIMIO,
IPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL;

BBIOMpATh Croco0 permeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BapMAaHTOB peELIeHMs, BbBIOMpaTh Haubosiee MNOAXOASIUNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIBCKHUC HGﬁCTBHH:

MCITI0JI30BaTh BOMPOCHI KaK MCCIEIOBATENbCKU MHCTPYMEHT IMO3HAHMS,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, HPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TIO YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NPOBENEHHOTO HAOJIOJAEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHMI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
IPEIOJIOKEHNS O €T0 Pa3BUTUU B HOBBIX YCIOBUSX.

PaGoTa ¢ undopmarueii:

BBISIBIIATH J1e(PUIMTHI UHPOpPMALUU, JAHHBIX, HEOOXOAMMBIX IS OTBETA
Ha BONPOC U AJIA PELICHUS 3a]a4H;

BbIOMpaTh ~ MHGOpPMAIMIO U3  HMCTOYHMKOB  DPA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(POpPMALIKIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATH HaJEXKHOCTh uH(bOopMaLIH o CaMOCTOSITETILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanonvie  KoMMyHuxamuenwle Oelicméus,  00ecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYVUATOUWUXCAL.
OOurenue:

BOCIIPUHUMATh M (QOPMYJIHpPOBAaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX UM MUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0/ 00CY>KJIeHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMOU TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIIEJICHHbIC HAa MTOUCK
pEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXIACHUSAMH JPYTHX
YYaCTHHKOB JHanora, OOHapy»XuBaTh pa3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHUs, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3yJbTaThl  pELICHHS  3aJadyd,  OSKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAuU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHUYECTBO:

3)

MOHMMATh W HMCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHUBUTyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a/]1a4; TPUHUMATh 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThI, paclpeAeaTh BUAbI paboT, J0roBapUBaThHCs, 00CYKIATh MPOLIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMS, OOMEH MHEHUM,
«MO3TOBBIE MITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UJE€HAMU KOMAaH/IbI,
OIICHUBATh Ka4€CTBO CBOETO BKJIaJla B OOUIMN MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanonvie  pezynamuenvie  Oeticmeusl, obecneuusarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranu3zanus:

COCTAaBJIATH IJIaH, AJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

Y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpPMAITIH.
CaMOKOHTPOJIb:

BJIQ/ICTh HABBIKAMH TIO3HABaTENIbHOM peQuieKCHH KaK OCO3HaHUSA
COBEPIIIAEMBIX JACHCTBHIA W MBICIHTEIBHBIX MPOIIECCOB, UX PE3YJBbTATOB;
BJIQIETh CHOCOOAMHM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yibTaTa pelieHusl MaTeMaTHUYeCKON 3a1auH;



NpEeABUACTh TPYIHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;
OIICHWBATh COOTBETCTBHE pe3yJbTaTa II€JIW W YCIOBUAM, OOBSCHATH
MPUYUHBI JTOCTHXKEHHSI WIM HEJAOCTHXKECHUSI PE3ybTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

OcBoenune yueOHoro Kypca «Anredpa v Hayajga MaTEMaTHYECKOTO aHAIN3a»
Ha YpOBHE CpEIIHEro OOIIero 0Opa3oBaHUs JOJDKHO O0ECIEeUMBATH JOCTHUKEHUE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yuciaa v BBIYMCICHUA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JICCATUYHAS IPOOB, MPOIICHTHI.

Bemonusate  apudmervyeckue — omepanud € palMOHAIbHBIMU U
JNEHUCTBUTEILHBIMU YHCIIAMH.

BomonusaTe npuOAMKEHHBIE BBIYUCIIEHUS, UCIIOB3YS MIpaBUila OKPYIJICHHUS,
JenaTh NPUKUAKY U OLEHKY pPE3yJIbTaTa BBIYMCIICHHUMN.

OnepupoBaTh MOHATUSMU: CTENEHb C IEJbIM IOKAa3aTesieM; CTaHJapTHas
dbopma 3amMcH JIEUCTBUTENBHOIO YHCIA, KOPEHb HATypaJbHOW CTENEHH;
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLECHUS
IPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX.

OnepupoBaTh MOHATUAMH: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOIO YIJIA;
UCITI0JIB30BAaTh 3aMKCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
(yHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHAMU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
panMoHaIbHOE, UPPALlMOHAIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periathb
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoimonHsaTe npeoOpa3oBaHMs LEIbIX, PALMOHAIBHBIX M HPpPaLMOHAIBHBIX
BBIDOKEHM W pellaTb OCHOBHBIE THUIbI  LEJbIX, PALHOHAIBHBIX U
UPpAaLMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JIUIS PELIEHUSI MATEMAaTUYECKUX 3a1a4
U 3aJ1a4 U3 Pa3IMYHbIX 00J1aCTe HAYKH U PEaTbHOM KU3HH.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABISATH
BBIDOKEHMS, YypaBHEHMsS, HEPABEHCTBA [0 YCJIOBHMIO 3aJayM, MCCIIeI0BaTh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM alllapaTa anreopsbl.

DyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (PYHKIHS, CIIOCOOBI 3a1aHusi QYyHKIUH, 00JIaCTh
ONpEJENeHUs] U MHOXKECTBO 3HauYeHMM (QyHKIuU, Tpaduk (yHKUHUHA, B3aUMHO
oOpaTHbIe (PYHKIUH.



OmnepupoBaTh NOHATUAMU: YETHOCTb M HEUYETHOCTh (PYHKIMM, HYJIH
(YHKIMM, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUIA.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QYHKINU, KBAAPATUUHON (PyHKIIHH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeleM.

Hcnonp3oBath rpadpuku (QYHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BbIpaxaTh GOpMyJIaMH 3aBUCUMOCTU MKy BEIIMUYMHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: [OCJIENOBATEIBLHOCTb, apU(PMeTHUECKass U
reOMETPUYECKast IPOTPECCUMU.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBAIOLIAs TE€OMETpUYECKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKON MPOTPECCUM.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonp30BaTh CBOKWCTBA ITOCIEA0BATEILHOCTEN U MIPOTPECCUM I PELIECHHUS
peaNbHBIX 3a/1a4 IIPUKJIAHOIO XapakTepa.

MnoxecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, OIEPALIMH HAJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar Uil ONHCAHUsA
peaIbHBIX MPOLIECCOB M SBJICHUM, MPU PELIEHUH 33Jad U3 APYIHX Yy4eOHbIX
IIPEAMETOB.

OnepupoBaTb  NOHATHUSAMM: ONpPENEIICHHE,  TEOpEMa, CJIEJICTBHE,
J0KAa3aTeJIbCTBO.

11 KUIACC

Yucia ¥ BIYHCICHUSA

OnepupoBaTh MOHATHUAMM: HATypalbHOE, LEJIOE YHCIO; HCIOJIb30BaTh
IIPU3HAKU JIEJIMMOCTH LIEJBIX YKUCEN, PA3JIOKEHUE YUCIIa Ha MPOCTHIC MHOXKUTEIIU
IUIS peLLeHus 3a1ay.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAIBHBIM IIOKA3aTEIEM.

OmnepupoBaTh NOHATUAMHU: JOrapudM uucia, ACCITUYHBIE U HATypalbHbIE
JorapupMsl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAKECHMIA;
ONIEPUPOBATH IOHATUSAMM: IIOKA3aTEIBHOE YPAaBHECHHE M HEPAaBCHCTBO; pPEIIATh
OCHOBHBIE TUIIbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHsATh  mpeoOpa3oBaHUsl  BBIPAKEHUW, COAEpXKAIIMX JOrapugmsl;
ONepUpOBaTh MOHATUAMU: JOrapu(pMUUECKOE YpPaBHEHUE U HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIBI TIOTApU(PMUYECKUX YPaBHEHUN U HEPABEHCTB.



HaxonuTe pemenys NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATUAMU: CHCTEMA JMHEMHBIX YPABHEHUN M €€ DPEIICHMUE,
UCITOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH Il pELICHUS NIPAKTUYECKUX 3a7a4.

HaxoauTp pemreHnst NpoCTENIINX CUCTEM U COBOKYITHOCTEH PALMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MognenvpoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHUSI, YpPaBHEHHUS, HEPABEHCTBA M CHUCTEMBl II0 YCJIOBHUIO 3a/1ayH,
MCCJIEI0BATH MIOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM anapara aareopsl.

DYyHKIUHN U TPAPUKH

OnepupoBaTh TNOHATUAMH: TEpHOAMYECKAass  (QYHKUUSA, TMPOMEXKYTKU
MOHOTOHHOCTH ()YHKLUMH, TOUYKHM OJKCTpeMyMa (yHKUMH, HauOoibpliee U
HauMEHbIlIEE 3HAUYECHUA (QYHKIUM Ha [POMEXKYTKE; HCIOJIb30BaTh HX JUJIA
UCCJIEI0BAHMS (PYHKIMH, 3aJaHHOUN rpauKOM.

OnepupoBaTh MOHATUAMH: TpadUKU MOKA3ATEIbHOH, JIOrapupMUUecKoil u
TPUTOHOMETPUUYECKUX (DYHKLUH; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS YPABHEHUA U HEPABEHCTB.

N306paxaTh Ha KOOPAMHATHOMN IUIOCKOCTH rpaUKy JTUHEHHBIX YpaBHEHUI
Y WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHCHUM.

Ucnons3oBaTe rpadukd QyHKIMA JISI  KCCIEIOBAHMS IMPOIECCOB U
3aBHUCUMOCTEN U3 IPYrUX yU4eOHBIX TUCHUILINH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSMU: HENPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLINU;
UCII0JIb30BaTh F€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI POU3BOJHON AJIs pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE AIEMEHTAPHBIX (PYHKIIHMA, BBIYUCIISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh MPOU3BOAHYIO JIs UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTH PE3YJIbTATHI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO Ul HAXOXKIACHUS HAWIY4LIEro PpEIICHUS B
IIPUKJIAJIHBIX, B TOM YKCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OmnepupoBaTh MOHATHUSMHU: TEepBOOOpa3Has U  HHTErpai; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI HHTErpaia.

Haxonute mepBooOpa3Hbie 3J€MEHTAPHBIX (DYHKIMI; BBIYUCISTH MHTErpaj
o ¢popmyie HeroTona—JIeltOuua.

Pewars mpukiiagHele 3aJadd, B TOM YHUCIE COLUAIBHO-JKOHOMHYECKOIO M
(bu3nUecKoro xapakrepa, CpeJICTBaMi MAaTEMAaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (POBbLIE)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
MHokecTBa palMOHAIIbHBIX U
1 JICUCTBUTEIIbHBIX YKcesl. ParinoHaibHbIe 14 1 https://m.edsoo.ru/KYG7TNZURY
ypaBHEHUS U HEPABEHCTBA
o a . Crenens c 1e
2 YHKIUHI W IPaiii. CTEIICHD ¢ LenbIM 6 https://m.edsoo.ru/ESM1FS6M3
MOKa3aTeaemM
ApudmMeTndecKkuii KOpeHb N—OU CTEIIEHU.
3 pud p 18 1 https://m.edsoo.ru/W2CV80370
HppanmonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyiibl
4 TpuroHoMeTpuu. TpuronomeTpuyeckue 22 1 https://m.edsoo.ru/ WNIES6GMP
ypaBHEHUs
5 [TocnenoBaTenbHOCTH M POTPECCUN 5 https://m.edsoo.ru/0INYSKYRU
IToBTOpenue, 0000IIEHHE, CUCTEMATH3A
6 i P i HHCHHE, CHCTeMaTHSatHA 3 1 https://m.edsoo.ru/SEBER9VKS5
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 63 4 0

I[TPOTPAMME




11 KJIACC

KoauuecTBO 4acoB

Ne HanmeHnoBaHMe pa3ae/ioB U TeM JuiekTpoHHbIE (UG POBbIE)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Crenenb ¢ pallMOHAIBHBIM ITOKA3aTEJIEM.
1 [TokazarenpHas pynkmus. [TokazareapHbIe 12 1 https://m.edsoo.ru/SSEJGAPNA
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIHUS.
2 Jlorapudmuueckue ypaBHEHHS U 12 https://m.edsoo.ru/107CT1AV8
HEpPaBEHCTBA
Tpuronomerpuyeckue GyHKIUH U UX
3 rpaduku. TpuroHoMeTprueckue 9 1 https://m.edsoo.ru/XRWSYNBTP
HEpPaBEHCTBA
4 [IpousBoanas. [IpumeHneHre npou3BOIHON 24 1 https://m.edsoo.ru/DK9VLOTN4
5 WNHuterpain u ero npuMeHeHus 9 https://m.edsoo.ru/ALMBWA4BH
6 Cucremsl ypaBHEHUI 12 1 https://m.edsoo.ru/GT0O833N3F
7 HarypanbHsle u nensie yucna 6 https://m.edsoo.ru/RSROSSJFR
IToBTOpenue, o000IIEHHE,
8 p H N 18 2 https://m.edsoo.ru/BFUNE9BGN
CUCTEMaTH3aIlUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[TPO'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejbHbIe pecypchl

MHOk€eCTBO, OIepaluy Hajl
MHOXeCTBaMu. JluarpaMmbl
Diinepa—Benna

https://m.edsoo.ru/HUOLULGL9

PanumonannHBIC YKCIA.
O6I)IKHOBCHHI)I€ " OCCATUYHBIC
poOu, IPOLIEHTHI, 0ECKOHEUHBIE
MEPUONYECKHE 1podU

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

Apudmerndeckue onepauu ¢
panroHaTFHBIMU YUCIIAMH,
npeoOpa3oBaHMs YUCITOBBIX
BBIPa)KCHU I

https://m.edsoo.ru/8JYFUB5SM4

[Ipumenenue apobeii u
MPOLEHTOB ISl pELICHUS
MPUKIAAHBIX 3a1a4 U3 Pa3JIMYHBIX
oTpacieil 3HaHUW U pealbHOU
KHU3HU

https://m.edsoo.ru/PFOU2V 681

[Ipumenenue apobeit u
MIPOLICHTOB JIJISl PEIICHMS
MPUKIIAHBIX 33]1a4 U3 Pa3IuIHbIX
OTpacjeil 3HaHUH U pealbHOU
KU3HU

https://m.edsoo.ru/MHOTOXN3E

JlelicTBUTENbHBIC YHCTIA.

https://m.edsoo.ru/P3JPHC8MO




Pammonanpubsie u
HppalMOHAIIbHbBIC YHCIIA

ApudmeTrrueckue ornepaium ¢
JNEHUCTBUTENbHBIMH YUCIaMU

https://m.edsoo.ru/IMQWZ24T1

[TpubnuxEHHBIC BEIYUCIICHUS,
IIpaBWJIa OKPYIJICHUS, IPUKHUIKA U
OLICHKA pe3yJIbTaTa BIYUCICHUN

https://m.edsoo.ru/JESKM11E]J

TO)KI[CCTBa U TOXKICCTBCHHBIC
peoOpa3oBaHUs

https://m.edsoo.ru/VA4VH6PID

10

VYpaBHEHHE, KOPEHb YPAaBHEHUS

https://m.edsoo.ru/KFDEBHI71

11

HepasenctBo, perienue
HEpaBEHCTBA

https://m.edsoo.ru/83KWSU6M4

12

Merton nHTEpBANIOB

https://m.edsoo.ru/EIXGRN3D0

13

Pemenue uensix u ApoO6HO-
paIMOHATBLHBIX YPABHCHUH U
HEPABCHCTB

https://m.edsoo.ru/1SCWMJUIR

14

KonTponbHas pabota mo Teme
"MHOXeCTBa palliOHAIBHBIX U
JIEACTBUTEIBHBIX YHCE.
PanmonansHbIe ypaBHEHUS U
HEpaBeHCTB"

https://m.edsoo.ru/T95SVYRBXM

15

OyHKIMA, CTIOCOOBI 3aJaHUs
¢bysakuu. Bzaumuo obpaTHbie

byHKIIIT

https://m.edsoo.ru/LUY75YGCX

16

I'paduk Gyakuuu. O61aCcTh
OIIpEeAENIEHUS U MHOXKECTBO
3HaueHul Qpynkuuu. Hynu
¢byuakuu. [IpomexyTku

https://m.edsoo.ru/KN7K4I8VC




3HAKOIIOCTOAHCTBA

17

UeEtHble 1 HeYETHBIC (PYHKITUN

https://m.edsoo.ru/TCHOJ9UPK

18

CreneHsn C 1EIBIM IT0Ka3aTEIEM.

CrangaprtHas popMa 3arucu
JNIEUCTBUTEIILHOIO YHCIIa

https://m.edsoo.ru/7TS62DZBQ

19

Hcnons3o0Banne noaxoaqiien

(hOpMBI 3aIUCH JIEHCTBUTEIBHBIX

YHUCCII OJid pCIICHUA
IMPAKTUYCCKHUX 3a1a4 U
IpeaACTaBJICHUA JaHHBIX

https://m.edsoo.ru/UWPAJ7N10

20

Crenennast GyHKIUS C
HATypPaJIbHBIM H [IEJIBIM
nokasarenem. E€ cBolicTBa u
rpaduk

https://m.edsoo.ru/13LIS0GEE

21

Apudmerndecknii KOpeHb
HATypaJbHOW CTENEHU

https://m.edsoo.ru/7CVYEVAV7Y

22

ApudmeTrueckuii KOpeHb
HATYpaJbHOW CTENEHU

https://m.edsoo.ru/KOBCYHLSY

23

CoiicTBa apupmMeTHuecKoro
KOPHSI HaTypaJbHOU CTETIIEHH

https://m.edsoo.ru/I69L.4JVYQ

24

CaoiicTBa apu(pMeTHYeCKOro
KOPHSI HaTypaJbHOU CTETIEHH

https://m.edsoo.ru/77PFLCQ8N

25

CaoiicTBa apu(pmMeTnyecKoro
KOpHS HaTypaJIbHOM CTEIEHU

https://m.edsoo0.ru/G5SWZ3RWEF

26

JlelicTBus ¢ apuMeTHIecKUMu
KOpHSIMU N—OU CTEIICHU

https://m.edsoo.ru/KBGV9J41B

27

JlelicTBus ¢ apuMeTHIecKUMu
KOPHSIMU N—OU CTEIICHU

https://m.edsoo.ru/YG9QJLHAI




JleiicTBus ¢ apuMeTUUECKIMHU

28 N https://m.edsoo.ru/3IMIGAHQSM

KOPHSIMH N—OW CTETIeHU
ercTBUA ¢ apu(pMETHIECKUMU

29 A puch https://m.edso0.ru/3MOROG1D3

KOPHSIMU N—OM CTENEHU
eiic ca €TUYECK

30 AeitcTeis IjmbM THHCCIIMH https://m.edsoo.ru/NRYVSE6Z8
KOPHSIMU N—OU CTENEHU
Pemenune nuppanmoHalIbHBIX

31 vpp H https://m.edsoo.ru/NXMGYFS8I5
yYpaBHEHU U HEPABEHCTB
Pemienue nppanyoHaabHbIX

32 . https://m.edsoo.ru/OWXIFVOG]
yYpaBHEHU U HEPABEHCTB
Pemenue nppanioHaIBHBIX

33 upp H https://m.edsoo.ru/T66K2RMY 5
YpaBHEHUH U HEPABEHCTB
Pemenne nppanoHaIbHBIX

34 upp 1 https://m.edsoo.ru/OAIN4WIJO
YpaBHEHUH U HEPABEHCTB
Pemenne alroHa,

35 Het I:Ipp HHOHAIBHBIX https://m.edsoo.rut/HWHUD2NNC
ypaBHEHU U HEPABEHCTB
CaoiicTBa 1 rpauk KOpHs n-oi

36 pad p https://m.edsoo.ru/1E25E18SD
CTEIECHU
CaoiicTBa 1 rpauk KOpHs n-oi

37 pag p https://m.edsoo.ru/QNZB9V7GS
CTEIICHU
KonTponbhas padbota no teme
"ApudmMmernueckuii KOpeHbL N—OH

38 pud p https://m.edsoo.ru/Q1KQCUC4D
creneHu. UppannoHanbHbie
YpaBHEHUs U HEpaBeHCTBA"
CuHyc, KOCHHYC ¥ TaHT€HC

39 Y Y https://m.edso0.ru/CPX3082P7
YUCJIOBOTO apryMeHTa

40 CuHyc, KOCUHYC U TaHTEHC https://m.edsoo.ru/KEQV00CZZ




YHCJIOBOI'O apryMEcHTa

41

ApKcUHYC, apKKOCHHYC U
apKTaHTe€HC YKCIOBOIO apryMeHTa

https://m.edsoo.ru/FOAWH45BG

42

ApKcHHYC, apKKOCUHYC U
apKTaHI€HC YMCIOBOI0 apryMeHTa

https://m.edsoo.ru/N4889EZ8R

43

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIEIICHHUE
TPUTOHOMETPHUECKUX (DYHKIIUN
YHCIIOBOTO apryMeHTa

https://m.edsoo.ru/5SZT2FBB9

44

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIETICHHUE
TPUTOHOMETPHUECKUX (DYHKIIUH
YHCIIOBOTO apryMeHTa

https://m.edsoo.ru/YYZPF36KN

45

OCHOBHBIC TPUTOHOMETPUYCCKHUE
bopmyIbl

https://m.edsoo.ru/ISFSRJJ3N

46

OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMmyIbI

https://m.edsoo.ru/SC5U397F9

47

OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmyIbI

https://m.edsoo.ru/918HYTGCO

48

OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyIibL

https://m.edsoo.ru/C9TMKQF48

49

[Ipeobpa3zoBanue
TPUTOHOMETPHUUECKHUX
BBIPA)KCHU I

https://m.edsoo.ru/9IMO0AFCO

50

IIpeoOpaszoBanue
TPUTOHOMETPUYECKHUX
BBIPAKCHU I

https://m.edsoo.ru/LTBOUHA4F

51

ITpeoOpasoBanue

https://m.edsoo.ru/BOK9IKEFGV




TPUTOHOMETPUYECKHUX
BBIPAKCHUIN

52

[IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAYKECHU I

https://m.edsoo.ru/VM9110N5V

53

[IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHU I

https://m.edsoo.ru/GNKNPMR 1U

54

Pemenue TpuroHoMeTpuuecKux
ypaBHEHUH

https://m.edsoo.ru/S6K85EHZU

55

Pemrenne TpuroHoMeTpu4eCKuX
YpaBHEHUU

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

56

Peurenue TpuroHoMeTpuuecKux
YpaBHEHUU

https://m.edsoo.ru/LEPISYY4W

57

Pemenne TpuroHoMeTpu4eCcKux
ypaBHEHUH

https://m.edsoo.ru/MUSCZXE6Q

58

Pemrenne TpuroHoMeTpu4EeCKuX
ypaBHEHUH

https://m.edsoo.ru/HPKOF4KJP

59

Pemrenne TpuroHoMeTpu4ECKUX
YpaBHEHUU

https://m.edsoo.ru/FNX4ESLUC

60

O06001IEeHME 110 TeEMaM

"OCHOBHBIE TPUTOHOMETPUUYECKHE

dhopmynsl. TpuroHOMETpUYECKHE
ypaBHeHUA"

https://m.edsoo.ru/796P4UYBR

61

KonrtponsHas pabora no teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHus"/Beepoccuiickas

https://m.edsoo.ru/RCOOETQNA




IpoBepoyHas paborta

62

Hroroas koHTpoabHas pabora /
Bcepoccuiickas npoepoyHas
paborta

https://m.edsoo.ru/OINT7D20Q5

63

O0001menue, cucTeMaTH3aIUs
3HaHUH 3a Kypc aJreOpbl U Havall
MaTeMaTH4decKoro aHanuza 10
Kjacca

https://m.edsoo.ru/BO3X694VE

64

Apudmernaeckas u
reoMeTpUYecKast TPOTPECCHH.
Hcnonp30BaHue Mporpeccuu st
peLIeHus peabHbIX 3a/1a4
NPUKJIaJHOTO XapaKTepa

https://m.edsoo.ru/2T49MHHH9

65

beckoneuHo yObIBaroIIas
reoMeTpUYecKast HpOrpecCHsl.
CymMma 6eckoHeuHO yObIBaroIei
T€OMETPUYECKON MPOTPECCUH

https://m.edsoo.ru/FSN2ANA4G

66

CDOpMy.TIa CJIOKHBIX IPOLIECHTOB

https://m.edsoo.ru/DXI§2PMWO

67

dopmyJia CIOKHBIX TPOLICHTOB

https://m.edsoo.ru/H7S9QLKEA

68

O06001enue, cucTeMaTH3aIIUs
3HaHWi 32 Kypc anreOpbl 1 Haval
MaTeMaTH4YeCKOro aHanuza 10
KJ1acca

https://m.edsoo.ru/2193BZQ4A

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE pecypchbl
padoThI padoThI

Crenens ¢ pallMOHAIbLHBIM

1 patt 1 https://m.edsoo.r/3SOCUH3WO
MoKa3aTesieM

2 CBolicTBa CTENEHU 1 https://m.edso00.ru/S5ST1RIGOQM
[IpeobpazoBanue BeIpaxeHUH,

3 CoJIEpIKalllNX pallMOHAIbHbIE 1 https://m.edsoo.ru/R3V5SPAH19
CTENEHU
[IpeobpazoBanue BeIpaxeHUH,

4 COJIEpKAILUX palMOHAJIbHbIE 1 https://m.edsoo.ru/1OP1F2ZAS
CTENEHU
[IpeobpazoBanue BhIpaxeHUH,

5 COJZIEpKaIUX palMOHaJIbHbIE 1 https://m.edsoo.ru/D9YG96WX7
CTENeHU
IToka3aTenbHbIE ypaBHEHUS U

6 P 1 https://m.edsoo.ru/YX6Y735P2
HEpaBEHCTBA
[Toka3zaTenbHbIE ypaBHEHUS U

7 P 1 https://m.edsoo.ru/TSL.SZRHAJ
HEpaBEHCTBA
[loka3zaTenbHbIE ypaBHEHUS U

8 P 1 https://m.edsoo.ru/M3KPYXT09
HEpaBEHCTBA
IToka3aTenbHbIE ypaBHEHUS U

9 1 https://m.edsoo.ru/USNVGQXIL
HEpaBEHCTBA
[Toka3aTenbHble ypaBHEHUS U

10 1 https://m.edsoo.ru/43EARX0D3

HEepaBeHCTBA




[ToxazarenbHast QyHKLIUS, €€

11 N https://m.edsoo.ru/TEO869HTH
CBOWCTBA U TpapuK
KoHTponbHas pabora 1o teme
"CTerneHb ¢ paliOHaIbHBIM

12 nokazareneM. [lokazarenpHas https://m.edsoo.ru/SBWZVFWO9F
¢ynkuus. [TokazarenbHbie
YpaBHEHHUS U HEpaBeHCTBA"

13 Jlorapudm uucna https://m.edsoo.ru/S2PYSSME7

€CITUYHBIE U HATYPAJILHBIE

14 A yp https://m.eds00.ru/AJ51DTX9E
JorapupMbl
[IpeobpazoBanue BeIpaxeHUH,

15 https://m.edsoo.ru/ITAWFA1Q50Q
COJep KAIINX JIOTapH(PMbI
IIpeoOpa3zoBanue BhIpaKEHUH,

16 https://m.edsoo.ru/GBGH44TGC
CoJep KAIINX JTIOTapr(pMbI
IIpeoOpa3zoBaHue BhIpaKEHUH,

17 https://m.eds0o.ru/M8Q8RFDMS
coJIeprKalIuXx Jorapudmol
[Ipeobpa3zoBanue BhIpaXeHUH,

18 https://m.eds00.ru/6CDNOWZBQ
coJIeprKalIuXx Jorapudmol
Jlorapudmudeckue ypaBae

19 pHd KHE YpaBHeHHs 1 htps://m.edsoo.r/HWUB2LHFU
HEpaBEHCTBA
Jlorapudmuueckue ypaBHEHUSI U

20 pud yp https://m.edsoo.ru/2UAGJZC5B
HEpaBEHCTBA
Jlorapudmuueckue ypaBHEHUI U

21 prd yp https://m.edsoo.ru/VOR1JP1KW
HEPaBEHCTBA
Jlorapudmuyeckue ypaBHEHUS U

22 prd yp https://m.edso0o.ru/OYNMCK9RD
HEpaBEHCTBA

23 Jlorapudmuueckas pyHkuus, e€ https://m.edsoo.ru/JOOHWINGL




CBOIicTBa U rpaduk

24

Jlorapudmudeckas hpyHKms, e€
CBOWCTBA U TpaduK

https://m.edsoo.ru/N7K1UXIZQ

25

Tpuronomerpudeckue GyHKINH,
UX CBOMCTBA U rpauku

https://m.edsoo0.ru/LOQZVIYRDG

26

Tpuronomerpuyeckue GyHKINH,
UX CBOWCTBA U rpauku

https://m.edsoo.ru/UUWKBSL6F

27

Tpuronomerpuueckue GyHKIIIH,
UX CBOMCTBA U rpaduKku

https://m.edsoo.ru/95VB5SABJO

28

Tpuronomerpuyeckue GyHKIINH,
UX CBOMCTBA U rpauKku

https://m.edsoo.ru/SP4IPSHOM

29

[IpuMepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

https://m.edsoo.ru/SLSQ4AYYN

30

[IpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

https://m.edsoo.ru/IJ19ZJZRQ

31

[TprMepsl TPUrOHOMETPUUECKUX
HEPABEHCTB

https://m.eds00.ru/QY8YSBTCF

32

[TprMepsl TPUrOHOMETPUUECKUX
HEPABEHCTB

https://m.edsoo.ru/LLLZ0CDP

33

KonTponbHas pabora no teme
"Jlorapupmuueckas ¢yHKIHUS.
Jlorapugmuueckue ypaBHEHUs U
HepaBeHCTBa. TpuroHoMeTpuyeckue
GYHKIINHT U UX

rpa¢uku. TpuroHomeTpuueckue
HepaBeHcTBa"

https://m.edsoo.ru/X8GZYMSHR

34

HenpepoiBHble QyHKIINN

https://m.edsoo.ru/7ULWADO6B




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

35 https://m.edsoo.ru/RMLALS6CD
HEPaBEHCTB
MeTto MHTEpBAIOB ISl pEIICHUS

36 A P AP https://m.edsoo.ru/UV2R8QHUH
HEPABEHCTB

37 [IpousBonHas GpyHKIIUU https://m.edsoo.ru/WW1RR5VG8

38 [IpousBoanas pyHKIUU https://m.edsoo.ru/TXVIGQIO2
I'eome €CKH1 €CKHI

39 OMCTPHHCCIHI 1 il) ek https://m.edsoo.ru/JZHKV18M1
CMBICT IPOU3BOIHOMN
I'eome €CKHI 3U4ECKUN

40 METPHICCKHI 1 Busirieciiil https://m.eds00.1u/3CPCCY4M6
CMBICT IPOU3BOIHOMN
IIpon3BoHBIE AIEMEHTAPHBIX

41 p vﬂ P https://m.edsoo.ru/TW5SAJQU3
byHKUIMMA
[Tpou3BogHBIE IIE€MEHTAPHBIX

42 p vﬂ p https://m.eds00.1u/4G1I0YGVZ
byHKUIMMA
IT

43 POHSBOATIA EYNMBL, . https://m.edso0.ru/E95S2RO0JH
MPOU3BEICHUS, YaCTHOTO (PYHKIIUN
[IpounsBonHas ¢ ,

44 POM3BOHAL CyMMBI . https://m.edsoo.ru/VVIMX6YMG
MPOU3BENICHUS, YaCTHOTO (PYHKIIUN
IT

45 POTSBOAHAT CYMMEL . https://m.edsoo.ru/4BISFF9Z4
MIPOU3BEICHHUS, YACTHOTO (PYHKITUN
IIpuMeHeHne MpoU3BOIHON K

46 UCCIIEIOBaHUIO (QYHKIIMH Ha https://m.edsoo.ru/SW35GSVPK
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne Npon3BOIHON K

47 UCCIIeIOBaHMIO (PYHKIMH Ha https://m.edsoo.ru/SWLI1USN6
MOHOTOHHOCTb U 3KCTPEMYMBbI

48 [Ipumenenne npou3BOIHON K https://m.edsoo.ru/NE66XE267




HCCIIeI0BaHNIO (DYHKIIMI HA
MOHOTOHHOCTb U 3KCTPEMYMBbI

49

[IprumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (QYHKIIUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

https://m.edsoo.ru/SD0D4AJ44

50

Haxoxnenne HanOOJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS () YHKIIHH
Ha OTpe3Ke

https://m.edsoo.ru/7272CUKCS

51

Haxoxnenne HanOoIpIIero u
HAUMEHBIIIETO 3HAUYCHUS (PYHKIIHH
Ha OTpEe3Ke

https://m.edsoo.ru/N1RZQXS50

52

Haxoxnenne HanOoIpIIero u
HAUMEHBIIIETO 3HAUCHUS (PyHKIIHH
Ha OTpe3Ke

https://m.edsoo.ru/MAFI1 GQ68

53

Haxoxnenne HanOompIIero u
HAaWMEHBIIIETO 3HAYCHUS () YHKIIUU
Ha OTpe3Ke

https://m.edsoo.ru/AKTKOA3GX

54

Haxoxxnenne HanOoIbIIEr0 1
HAaWMEHBIIIETO 3HAYCHUS () YHKIIUU
Ha OTpe3Ke

https://m.eds0o0.ru/FOQUMSMOW

55

Haxoxnenne HanOobIIero u
HAaUMEHBIIETO 3HauUeHUs1 QyHKIUU
Ha OTpe3Ke

https://m.edsoo.ru/B1UM1880OF

56

[Ipumenenre npou3BOIHOM IS

HAaXOXKIACHUA HAWJIYYIICTO PCHICHUA

B IIPUKJIA/IHBIX 3a/1a4ax, s
OIIpeIeTICHUs] CKOPOCTH ITpoIiecca,
3aJjaHHOTO (POPMYIION MK

https://m.edsoo.ru/76RUOWSL4




rpagpukoM

KonTponbhas pabota no teme

57 "[IpousBoanas. [lpumenenne https://m.edsoo.ru/I1'TOP2ZW6
MPOU3BOAHOMN"
[TepBooOpaszuasa. Tabauna

58 p p t https://m.edsoo.ru/IMD2K21JP
epBOOOPa3HBIX
[TepBooOpaszuasa. Tabauna

59 p p t https://m.eds0o.su/EKWEW6ZVN
MEePBOOOPA3HBIX
HHurerpan, reoMeTpuyecKuii u

60 paL . P https://m.edsoo.ru/GXN2ALIAF
(bu3MYEeCKU CMBICI HHTETpasia
HHurerpan, reoMeTpuyecKuii u

61 pai, . p https://m.edsoo.ru/1D9F617XS
(bU3UYECKUI CMBICIT HHTETpasia
WnTterpan, reomeTpuyecKuil 1

62 p B p https://m.edsoo.ru/R41DMTCOB
(GU3UYECKU CMBICII HHTETpasia
B clicHHEe erpajia 1o

63 PHHMCIICHHE HHTErpana I htps://m.eds0o.ru/ WOFLPOBIR
dbopmyne Hetorona—JleliOnura
Brruncnenue narerpaina mo

64 p . https://m.eds0o.ru/SW8SCCYVO
dbopmyne Hetorona—JleliOnura
Brruncnenue narerpaina mo

65 P . https://m.edsoo.ru/YZNSQLCS5
dopmyne Herorona—JleliOHmIa
Brruncnenue narerpana mo

66 P . https://m.edsoo.ru/PEINSCBKG
dopmyne Herorona—JleliOHmIa

67 CucTembl TUHENHBIX YpaBHEHUHN https://m.edsoo.ru/2BXZCOHMO

68 CucreMbl TUHENHBIX YpaBHEHUN https://m.edsoo.ru/ VMRPNPCKE
Pemenune npuknaaHeix 3aaa4 ¢

69 HOMOIILIO CUCTEMBI JIMHEMHBIX https://m.edsoo.ru/SLBVSWHAH

YpaBHEHUN




70

Pemenne npukinagHpIx 3a1a4 C
IIOMOIIBIXO CUCTEMBI JIMHENHBIX
ypaBHEHUI

https://m.edsoo.ru/YBRDA3AEN

71

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palOHaIbHbBIX, UPPALMOHAIIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
YPAaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/HKFHNLZWS5

72

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
paluMoOHANbHBIX, UPPALMOHAIBHBIX,
MOKA3aTeIbHBIX, JOrapu(HMHUECKUX
YpaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/YLE9C41W2

73

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
paluMOHANbHBIX, UPPALMOHAIBHBIX,
MOKA3aTeIbHBIX, JOrapu(PMHUECKUX
YpaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/WOM6V504U

74

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
PalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNIbHBIX, JIOTApUPMUIECKUX
YpaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/GSDPSMHWW

75

Hcnonb3oBanue rpadukoB
(byHKUUH 1715 pelieHus] ypaBHEHHH
U CUCTEM

https://m.edsoo0.ru/6JNYNDX7V

76

Hcnonb3oBanue rpadukoB
(byHKUUH 1715 peleHus] ypaBHEHHH
U CUCTEM

https://m.edsoo.ru/YFM784B20

7

IIpuMeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3

https://m.edsoo.ru/SRGQ8C8OM




pa3INyuHbIX 00JacTel HAyKH U
peanbHOU KU3HU

KonTponbhas pabota no teme

78 "HHTerpan u ero npuMeHEHMUSI. https://m.edsoo.ru/ULRCW8K3K
Cucrembl ypaBHEHUI"
HatypanbHble U 11eJIble Ynciia B

79 P " . https://m.edsoo.ru/FXISL411G
3a/1ayax U3 pealbHON KU3HU
Harypasbasle u 1iesnsle yucna B

80 . https://m.edsoo.ru/V8YAT62FH
3a/1auax U3 peaybHOU KU3HU
HarypannHbIe U 1ieJple Yncia B

81 P HEE https://m.edsoo.ru/VU 1E0O3ZE
3a/1auax U3 peaybHOU KU3HU

82 [Ipu3Haku NETMMOCTH LENBIX YACET https://m.edsoo.ru/9DOSUTKS0

83 [Ipu3Haky 1€TMMOCTH LIEJIBIX YUCEN https://m.edsoo.rt/TMXKTQFQM

84 [Ipu3Haky 1€TMMOCTH LIEJIBIX YUCEN https://m.edsoo.ru/1JPOLI3ZD
[ToBTOpEHHE, 0000IICHUE,

85 cHCTeMaTH3alus 3HaHUH. https://m.edsoo.ru/VC4TMOM?20
YpaBHeHus
[ToBTOpenue, 06001IIEHNE,

86 CHCTeMaTH3alus 3HaHUH. https://m.edsoo.ru/YSBSWMEC3
YpaBHeHus
[ToBTOpenue, o6odIIEHNE,

87 cucTeMaTHu3aIus 3HaHUM. https://m.edsoo.ru/Y9OA4RM3BK
YpaBHeHus
[ToBTOpenwme, 0600IIEHNE,

88 CUCTEMAaTH3aIHs 3HAHWMN. https://m.eds00.ru/L.88XDG22C
YpaBHeHus

89 [ToBTOpenme, 0600IIEHNE, https://m.edsoo.ru/1ZYOYJL7E




CUCTEeMaTH3alus 3HAaHUH.
YpaBHeHus

90

[ToBTOpEeHmE, 0600IICHNE,
CHCTeMaTU3aIys 3HAHH.
VYpaBHeHus

https://m.edsoo.ru/A20UYR3BH

91

[ToBTOpEHME, 0000IICHNE,
CcHCTeMaTU3aIys 3HAHHH.
HepaBencrtpa

https://m.edsoo.ru/QWF7KCSIU

92

[ToBTOpenue, 06001ICHNE,
cucTeMaTu3alus 3HaHUM.
Hepagenctpa

https://m.edsoo.ru/LD1ZHGSWE

93

[ToBTOpenue, 06001ICHNE,
CUCTEeMAaTH3aIHs 3HaHUM.
Hepagenctsa

https://m.eds00.ru/OC78SW60K

94

[ToBTOpenue, 06001ICHNE,
CUCTEeMAaTH3aIs 3HAHWM.
HepasencrBa

https://m.edsoo.ru/X8§AR14AUP

95

[ToBTOpenue, o6odIIEHKE,
CUCTCMaTHu3alusa 3HaHI/II7L CI/ICTGMI)I
ypaBHEHUH

https://m.edso00.ru/D6Z5D67XQ

96

[ToBTOpenue, 06001IEHNE,
CUCTeMaTn3aluusa 3HaHI/If/'I. CI/ICTGMI)I
ypaBHEHUU

https://m.edsoo.ru/S6P9OSBDO

97

[ToBTOpenue, 060061ICHNE,
cucremaTusauus 3HaHuil. OyHkuuu

https://m.edsoo.ru/678RGWN7D

98

[ToBTOpenwme, 0600IIEHNE,
cucremaTusauus 3HaHuil. OyHkuuu

https://m.edsoo.ru/O2WTFD9XN

99

HtoroBast KoHTpoJIbHAs paboTa

https://m.edsoo.ru/ XDBSVO654




100

HtoroBast kKoHTpoJIbHAs paboTa

https://m.edsoo.ru/LMTCHG7QX

101

O00011eH1Ee, cCUCTEMaTH3 AL
3HAHMH 3a Kypc ajareOpbl U Havasl
MaTemarudeckoro aHamuza 10-11
KJIaCCOB

https://m.edsoo.ru/CKSK7PI30

102

O00011eH1Ee, cCUCTEMaTH3ALUs
3HAHMH 3a Kypc ajareOpbl U Havasl
MaTemarudeckoro aHammza 10-11
KJIaCcCOB

https://m.edsoo.ru/7TGHSLC527

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KIIACC
Koxa .,
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI POrpPaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yjabrara
1 Ywucia v BEIYUCICHUS
. OnepupoBarh MOHATUSIMH: PALMOHAIBHOE U JACHCTBUTEIBLHOE YHUCIIO,
' OOBIKHOBEHHAS M JICCSITHYHAS IPOOb, MIPOIICHTHI
. BreimonHaTe  apudMeTHYECKHE  ONEpalvd C  paldOHAIBHBIMH |
. IEHCTBUTEIIHLHBIMU YHCIAMHU
13 BoimonuaTe  mpuOMMKEHHBIE — BBIYUCIICHHUS,  HWCIONB3YyS  IpaBUIIa
' OKpYTJICHUS, IeNIaTh MPUKUJIKY U OIIEHKY pPe3yJIbTaTa BHIYUCICHHUI
OrnepupoBaTh MOHITHSIMH: CTEIEHBb C IEIBIM MMOKa3aTeIeM, CTaHIapTHas
14 (dbopMa 3anucH AEMCTBUTENHHOIO YKCIa, KOPEHb HATypalIbHOW CTEICHU;
' HCIOJIb30BATh MOJXOANIYI0 (DOPMY 3allUCH JCUCTBUTEIHHBIX YUCEN IS
peuIeHus: pakTUYECKHUX 3a/1a4 U MPEICTaBICHUS TaHHbBIX
OnepupoBarh MOHATUSIMHU: CHHYC, KOCUHYC U TaHT'€HC MPOU3BOJBHOIO
1.5 yIJla; WCIOJIb30BaTh 3alKCh IPOU3BOJBHOTO YIyla 4epe3 oOpaTHBIC
TPUTOHOMETpHUUECKUE (HYHKIIUU
2 VYpaBHEHUs 1 HEpABEHCTBA
OnepupoBarh NOHATUAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, LIENOE,
2.1 palnoHaIbHOE, HPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
- BoimonHaTe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHH H
' peraTh TPUrTOHOMETPUUYECKHUE YPABHEHUS
BrimonasaTe nmpeodpa3oBaHus 1ETbIX, PAITMOHAIBHBIX U UPPAITMOHATBHBIX
2.3 BBIPQXKEHUI M pelaTh OCHOBHBIE THUIBI 1EJbIX, PAllMOHAIBHBIX W
HMPPAIMOHATILHBIX YPaBHEHUN U HEPABEHCTB
y [IpuMeHATh ypaBHEHHS W HEPABEHCTBA ISl PEIICHHUS MaTeMaTHYECKHX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacrei HAaYKH U pCaHBHOﬁ JKHN3HHU




MOIIGJII/IpOBaTB PCAIbHBIC CUTYyAllUHW Ha A3BIKC aJIFe6pr, COCTaBJIATHb

2.5 BBIPQKEHUS, YpaBHEHUS, HEPABEHCTBA I10 YCIOBHUIO 33J]a4l, UCCIIEI0BaTh
IIOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAaHUEM allliapara ainreopbl
3 OyHKIUH U TpaPUKH
OmnepupoBarb NOHATHUSAMH: (YHKIHA, CIOCOOBI 3amaHus (DYHKIHH,
3.1 o0jacTb oOmpeleieHuss MU MHOXKECTBO 3HaueHuN (QYHKIUH, Trpaduk
(GyHKIMHU, B3aUMHO 00OpaTHbBIE (DYHKITHH
32 OnepupoBaTh HOHATHSAMH: YETHOCTh M HEUYETHOCTh (YHKIMH, HYIU
. (yHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonw3oBath rpaduku GyHKIUN 111 pelIeHUsT ypaBHECHUI
34 Ctpouts u uuTaTh rpaduku IUHEHHOW (YHKIUU, KBaAPATUYHOMN
' (GyHKINHU, CTENeHHON (DYHKIMH C IIETTBIM TTOKa3aTeIeM
Hcnonb3oBarek rpaduku (GyHKIUH I UCCICIOBAaHUS TIPOIECCOB U
35 3aBUCHMOCTEH MpU pEHIeHUH 33/a4 U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJTaMH  3aBHCHMOCTH  MEXIY
BEJTMYUHAMU
4 Hayana matematuueckoro ananusa
il OnepupoBaTh TOHATUSAMU: TOCIEIOBATENLHOCTh, apupMeTHYecKas U
' reOMETPHYECKas IIPOTPECCHH
OnepupoBaTh NOHATHUSIMU: OECKOHEUHO YOBIBaOIIas TE€OMETpUYEcKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaloIlel  IeoMeTpHuYecKOu
MIPOrpeccuu
4.3 3aiaBaTh MOCIIEOBATEIHFHOCTH PA3JIMYHBIMU CIIOCOOAMU
44 Hcnonb30BaTh CBOMCTBA MMOCIEIOBATEIBHOCTEN M MPOTPECCUU IS
. peleHus peaabHbIX 33a1a4 IPUKIIAJHOTO XapakTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OmnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui ONUCaHMS
5.2 peambHBIX TPOIECCOB W SIBICHWH, TPW pENICHWH 3amad M3 JPYTrux
y4eOHBIX TPEAMETOB
s3 OnepupoBaTh  TMOHATHUSMHU:  OIpENEIEeHUE, Teopema,  CIEICTBHE,

J0Ka3aTcJIbCTBO




11 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

1

Yucna v BEIUUCICHUS

1.1

OHCpHpOBaTB IOHATHUAMU: HATYpaJIbHOC, LCJI0€ YHCIO0, HCIIOJIB30BAaTh
IMPpU3HAKHU OCIMMOCTU LECJIBIX YHUCCII, Pa3IOKCHUC 4YHCIIa Ha IIPOCTHIC

MHOXUTCIIN OJId pCHICHUA 3aaa4

1.2

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM [10KA3aTEIEM

1.3

OHGpI/IpOBaTI) IIOHATUAMMU JIOFapI/I(i)M quciJia, JCCATUYHBIC u

HaTypaJibHbIE TOTapu(Mbl

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

[IpuMmeHsTh CBOWCTBA CTENEHU MJi1 MPeoOpa3oBaHUsl BBIPAKCHHIH,
OTIEpPUPOBATh TMOHITUAMH: IOKA3aTEIbHOE YpPaBHEHHE W HEPaBEHCTBO;

peuiaTb OCHOBHBIC THUIIBI ITOKA3aTCJIbHBIX ypaBHeHI/Iﬁ U HCPABCHCTB

22

BeimonusaTe mpeoOpazoBaHusl BBIPAKEHHM, COJIEPXKALIUX JOrapu(Mmbl;
OIEpUPOBATH MOHATUAMHU: JIOTAPU(PMUUECKOE YPAaBHEHNUE U HEPABEHCTBO;

peuiaTb OCHOBHBIC THUIIbI HOFapI/I(bMI/I‘IeCKI/IX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

2.3

Haxoauts peliCHUA HpOCTCfIIJ.IHX TPUTOHOMCTPUUICCKHUX HCPABCHCTB

24

OnepupoBaTb NOHATHAMU: CHCTEMA JIMHEMHBIX YypaBHEHUH U €€
pELIeHUE; UCIO0JIB30BaTh CUCTEMY JIMHEWHBIX YPaBHEHHUW [UIS PEIICHUS

MPAKTUYCCKUX 3aaaY

2.5

Haxoaute peliCHUsA HpOCT@ﬁIlIPIX CHUCTEM )51 COBOKYHHOCTeﬁ

palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

2.6

MopenupoBaTh pealibHbIE CUTYaIlMUd Ha S3bIKE alreOpbl, COCTaBIATH
BBIPAXXEHHUSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3a1aYH,
HCCJIEN0BATh IIOCTPOEHHBIE MOJEIHA C HCIOJIB30BAaHWEM ammnapara

anreOpbl

OyHkun u rpaguku

3.1

OnepupoBaTh MOHATHAMHU: TEPHOAWYECKAs (QYHKIHS, MPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKH 3KCTpeMyMa (YHKIUH, HauOoJsbliee U
HaMMeHblllee 3HaueHUsI (PYHKIIMK Ha MPOMEXYTKE; HCIOIb30BaTh UX JUIA

WCCIIeIOBaHUS (PYHKIINH, 3aJaHHOU TpaduKoM




OnepupoBaTh MOHATUSAMHU: TPapHKH ITOKA3aTEIbHON, JIOTapUPMHUUIECKON 1

3.2 TPUTOHOMETPUYCCKNX (PYHKIMIA, H300pakaTb HX Ha KOOPAWHATHOMN
IUIOCKOCTH U UCIOJIb30BATh JIJIsl PELLICHUS] YpaBHEHUI 1 HEPABEHCTB
N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH TpadUKH JIMHEHHBIX
3.3 YpPaBHEHUH W MCHOJIb30BaTh MX [UIsl PELICHUS CUCTEMBbI JIMHEWHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku (GyHKIMNA JUISI UCCIEAOBAHHS MPOIECCOB U
. 3aBUCUMOCTEH U3 JPYruxX y4yeOHBIX AUCLUILIIH
4 Hayana marematnueckoro aHanusa
OnepupoBaTb HOHATUSAMM: HeNpepbiBHAs (YHKLIUSA, [POU3BOAHASA
4.1 (GYyHKIMU; WCHOJB30BATH T'COMETPUYECKUH W (DU3HYECKHA CMBICIT
IIPOU3BOIHOM Ul PEIECHNUS 3a1a4
42 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA, BBIYUCIATH
' IIPOM3BOJIHBIE CYyMMBI, IPOU3BECHUS, YACTHOT'O (DYHKIUI
Hcnonp30BaTe  TPOM3BOAHYIO U UCCIEAOBAaHHUS  (DYHKIUMH Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEAOBAHUS K
MIOCTPOCHUIO TPpaHUKOB
44 Hcnonp30BaTh TPOU3BOJHYIO Ul HAXOXKACHUSI HAWIYYILEro peleHus B
. IIPUKJIAIHBIX, B TOM YHCJIE COLUAIILHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MOHATHAMHU: MEpBOOOpa3Has W UHTErpaj; IOHUMATh
' reoMeTpUUYECKU U (U3NYECKUI CMBICIT UHTErpajia
16 Haxomuts nepBooOpa3Hble 3JIEMEHTapHbIX  (YHKIMM, BBIYUCIATH
. uHTerpai mno gopmyne Herorona — JleitOnuna
47 Pemarp npukinaaHble 3a1aui, B TOM YHCIE COLUAIIBHO-DKOHOMUYECKOTO

U (U3UYECKOro XapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

Koa
1 Uuncna 1 BEIUKUCICHUS
Pannonanpubie  ymcima. OOBIKHOBEHHBIE W JIECATHYHBIE JIPOOU, TPOIEHTHI,
OCCKOHEUYHBIC  MEpPHOAMYECKHEe  OpoOu.  ApudMeTHYecKWe  Oomepanud ¢
1.1 palMoHANIBHBIMHA YHCJIAMH, TIPEOOPa30BaHUs YUCIOBBIX BbIpakeHui. [IpuMeHeHne
Ipo0eil ¥ TPOICHTOB JUIsl PEUICHHS NMPHUKIATHBIX 33a4 M3 Pa3IMYHBIX OTpaciel
3HaHWH ¥ peaabHOM KU3HU
JlefictButenbHple  4Ymcla.  PanMoHanabHbIE M HppalMOHAIBbHBIC  YHCIIA.
1.2 Apudmerndeckue ormnepanudd ¢ JACUCTBUTENbHBIMH yuciaamMHu. [IpubnuxénHbie
BBIUMCJICHHUS], IPABUJIa OKPYTJICHUS, IPUKHJIKA U OLICHKA Pe3yJIbTaTa BIYUCICHUN
Crenenb ¢ nenbiM mokazateneMm. CranmaptHas ¢opma 3allKuCH JICHCTBUTEIBHOTO
1.3 yrcna. Vcnonp3oBanne moaxossmel (hopMbl 3alMCH JICHCTBUTEIBHBIX YHCET IS
PEIICHUS TPAKTUYECKUX 33]1a4 M MPECTABICHUS JaHHBIX
14 ApudmeTndecknii KOpeHb HaTypalbHOW cTemeHu. JlelicTBus ¢ apupMeTuuyecKuMu
' KOPHSIMU HAaTypaJIbHON CTENIEHU
s CuHyc, KOCMHYC W TaHTEHC YHCJIOBOTO aprymMeHTa. ApKCUHYC, apKKOCHUHYC,
' ApPKTaHI€HC YHCIOBOTO apryMEHTa
2 YpaBHEeHHS 1 HEPaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa30OBaHUS
55 [TpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIpaKCHU. OcHOBHBIE
' TPUTOHOMETPUYECKHE (HOPMYIIBI
53 VYpaBHeHHe, KopeHb ypaBHEHHs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Mertox
' WHTEPBAJIOB
2.4 Pemenue nensix u [poOHO-PAIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemenune uppannoHalbHBIX YpaBHEHUH U HEPABEHCTB
2.6 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUN
2.7 [IpuMeHeHre ypaBHEHU 1 HEPABEHCTB K PEIICHUIO MAaTEMaTHUYECKUX 3a/1a4 U 3a/1a4




U3 PA3MUYHBIX 00JIaCTel HAYKU M peaibHON KU3HU
3 QOyHKIUYU U TpapUKu
31 Oynkuus, cnocoObl 3amanus QyHkiuu. I'paduk ¢ynkumn. B3aumuo obOparHble
' byHKIUHA
32 Ob6nacte ompeneneHuss U MHOXeCTBO 3HaueHud ¢Gynkuuu. Hymu dynkuuu.
' [TpomMeXyTKH 3HAKONOCTOSIHCTBA. YETHBIE U HEUETHBIC PYHKIIUU
13 Crenennass (yHKIUST C HATypaJlbHBIM W IEJBIM IOKa3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS 1-Ol CTEIEHU
34 TpuronomeTrpuyeckass OKpy>KHOCTb, ONpPENEICHUEe TPUTOHOMETPUYECKUX (PyHKUIUN
' YHMCJIOBOI'O apryMEHTa
4 Hauana matemaTudeckoro aHaausa
i1 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl IOCJIEA0BaTENbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATEIbHOCTH
ApudmeTrnueckass M TeoMmMeTpuyeckas mporpeccud. beckoHeyHO yObIBaroIas
42 reomerpuueckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIICH TI'€OMETPHYECKOM
' nporpeccud. PopMyna CIOXHBIX MNPOUEHTOB. Mcronb30BaHWE NPOrpeccuu s
peleHus peasIbHbIX 3a]1a4 PUKIAJHOIO XapaKkTepa
5 MHoOXecTBa U JIOTUKa
MHoXecTBO, omepanuu Haj MHOXecTBamu. Jluarpammbel Oiinepa — Benna.
5.1 [IpuMeHeHnE TEOPETUKO-MHOKECTBEHHOIO anmnapara JUisl OIMCAHMs PEabHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUEeOHBIX MPEIMETOB
52 Ornpenenenne, Teopema, ClefCTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm yncna. JlecaTuuHble U HaTypajIbHbIE JOrapu(MbI
2 VYpaBHEHHsI U HEpABEHCTBA
2.1 [IpeoGpa3oBanue BbIpaxeHUil, copepKaluX Jorapumbl
2.2 [IpeoOpazoBanme BeIpa)XEHUH, COIEPIKAIIUX CTENEHN C PAIIHOHAILHBIM




IIOKa3aTcjiIcM

2.3 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckie ypaBHEHHs 1 HEpaBEHCTBA
06 Cucrembl JNMHEHHBIX ypaBHEHHH. PelleHwe MNpPUKIAIHBIX 3a/7ad C I[OMOIIbIO
. CUCTEMBI JINHEHHBIX ypaBHEHUN
2.7 CucTeMbl U COBOKYITHOCTH PallMOHATIBHBIX YPABHEHUM U HEPABEHCTB
53 IIpumeHeHNe ypaBHEHNH, CUCTEM U HEPABEHCTB K PEIICHUIO0 MAaTEMaTHYECKUX 3a7a4
' U 3aJa4 U3 pa3IMyuHbIX 001acTell HayKH U peajlbHOM JKHU3HU
3 OyHKIMH U TpapuKH
Oynkmus. Ilepunognueckue ¢yHkuuu. IIpomMeKyTKM MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcumymMbl U MUHUMYMBl (QyHKUuH. HauGonblee M HauMmeHbllee 3HauEHUE
(GyHKINU Ha TPOMEXKYTKE
32 Tpuronomerpuveckue GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
34 Hcnonp3oBanue rpadukoB GyHKIUN A7 pEIIeHNs] YpaBHEHUH U JIMHEWHBIX CHCTEM
Wcnons3oBanne rpadukoB  QYHKOWA IO UCCICNOBAHHS — TPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT IPU PEIICHHM 337ad U3 JAPYIHX Y4eOHbIX
IIPEAMETOB U pEaIbHOMN )KU3HU
4 Havana marematnueckoro ananusa
4.1 HenpepsiBabie hyHKIIMN. MeTOI MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBonnas ¢pyHkiuu. ['eomerpuueckuii U GU3NUECKUI CMBICI TPOU3BOIHOM
13 [IpousBonHble 3yeMeHTapHbIX (yHKIUNA. DOpMyNbl HAXOXKACHUS MPOU3BOJHOU
. CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKLIUI
[IpumeHeHHe TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTb U
4.4 skcTpemMyMbl. Haxoxnenne HanOOJbIIEro U HAaUMEHbIIEro 3HaueHUs (QYHKIUU Ha
OTpE3Ke
IIpumeHeHre NpOU3BOAHOM JUIsl HAX0XKIEHUS HaWIy4IlEero pelIeHHs B IPUKIIAIHbIX
4.5 3aja4yax, JJIs ONpeesieHuss CKOPOCTH Ipoliecca, 3aJaHHOro (opMysnod win
rpaduKom
4.6 IlepBooOpasnasi. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reomerpuueckuil U pusnyueckuii cmMpici. Boruncnenue nHTerpaia mno

dbopmyne HetoTona — JleiiOauia




IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTATaM OCBOEHUsI
OCHOBHOI1 00pa30BaTeIbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

BnageHne meromamMM JI0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpE/eJICHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPHU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHPOBATD
00paTHOE M MPOTUBOIOJIOKHOE YTBEPXKJIECHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, MCIHOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKLUU;
IIPOBOAMTH  JI0OKA3aTeIbHBIE PACCY)KIEHUA IIpU pPELIEHUW 3a1ady,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUN; YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOYKECTBO, ONEpalMM Haj
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar Ui OIIMCaHUs PealbHbIX IPOLIECCOB U SBJICHUI U IIPU PEIICHUN
3aJa4, B TOM UYHCJIE€ M3 JAPYruxX Y4eOHBbIX MPEIMETOB; YMEHHE
ONEepUPOBATh MOHATUSAMM: rpad, CBA3HBINA Ipad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb U OIHUCHIBaThb Tpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IpU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMH: HAaTypaJbHOE YMCIIO, LIEJI0€ YHCIIO,
CTENEHb C LIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTeJIeM, CTENEHb C  JIEHCTBUTEIbHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M  TaHIEHC
IIPOU3BOJBHOTO YHCJIA, OCTAaTOK IO MOIYJI0, PAlMOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEN, YMEHUE HCIOJIb30BATh
MPU3HAKU JI€IMMOCTH, HAaUMEHBIIMNA OOIIMI AETUTeNlb U HauMeHbIlee
o01iee KpaTHOE, aNropuT™ EBKIMIA MpH pelIeHnH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIUOHHBIMM  CHUCTEMAaMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKEHHH CO
CTeNeHs MU M JorapudmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX
BBIPQXCHUI; YMEHHME OIIEPUPOBATH IMOHATUAMU: I1OCIENOBATEIbHOCTD,

apupmMeTnIecKas mporpeccus, reoMeTpruUecKast nporpeccus,




OeckoHeYyHO yOBbIBaloIlasi TEeOMETpHYECKass Mporpeccusi; yMEHue
3aJjaBaTh MOCJIEI0BATEILHOCTH, B TOM YUCIIE C TOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apryMEHT KOMIUIEKCHOTO
yuciaa, ¢GopMa 3amuCHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUYECKass W  anreOpauyeckas); yYMeTb IPOU3BOJIUTH
apu(MeTHUeCKue NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCIHOJb30BAHUS  KOMIUIEKCHBIX  YHMCEN;  OINEepUpOBaTh
HNOHATHSIMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULBL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBarh IMOHATUSAMU: pPalMOHAIbHBIEC, UPPALUOHAIBHBIE,
[I0Ka3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOKIECTBEHHOE NpeoOpa3oBaHUE, YpPaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPAaBHOCUJIBHOCTH
YPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypPaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IIApaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUs] MaTeMaTUYECKUX

3aJlad 1 3aaa4 U3 pa3INdIHbIX obnacreit HAayYKH U peaHBHOﬁ KHN3HU

VYMeHue omnepupoBaTh MOHATHAMM: (QYHKLUS, YETHOCTh (DYyHKIMH,
NEePUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
byHKLIUH, 3KCTpeMyM (GYHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUYECHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢dbyHKLMY, TIepBas U BTOpasi NPOU3BOHAS (YHKIHMH, TEOMETPUUYECKHH U
¢bu3nyecKuil CMBICII TPOU3BOAHOM, MEpBOOOpa3zHas, OIpeneIEHHbIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMNTOTHI Ipaduka (QyHKIUH;, yMEHUE
BBIUHCIATh IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YacTHOIO U
KOMIIO3ULIMN (YHKLUH, HaXOJUTh ypaBHEHHME KacaTelbHOW K rpaduky
GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHE UCMOIb30BaTh MPOU3BOIHYIO JUISl HCCIeNOBaHUA (DYHKIH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIWE 3HaueHus (PyHKUUN; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BaHMEM alllapaTa MaTeMaTHUeCKOro
aHalM3a; MPUMEHATh NPOU3BOAHYIO [UIS HAXOXACHUS HaWIydIlero
pellieHns] B NPUKJIAJHBIX, B TOM YHUCIIE COLMAIBbHO-DKOHOMHYECKHUX H
(GU3HYEeCKUX 3a/1ayax; HaXOIUTh TUIOMIAAN U 00bEMBI (PUTYp C TTOMOIIBIO

HUHTCrpaia;, NpuBOAUTL NPUMEPBI MATCMATUYCCKOIO MOACIUPOBAHUA C




NOMOILBIO AU epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHAMHU: rpaduk QyHKIUH, OOpaTHAs
GyHKIMA, KoMIo3uuus (QYHKIMH, JTUHEHHas (YHKIUS, KBaIpaTHIHAS
byHKLWS, paroHaibHast byHKuus, CTENIeHHast byHKIHA,
TpUrOHOMeTpHU4Yeckne (QyHKIMM, OOpaTHbIE TPUTOHOMETPUUECKHUE
¢yHKkunu, TOKa3aTedbHas W Jorapugmuyeckas (YHKIWU; YMEHHE
CTPOUTH TIpadHUKH W3YyYCHHBIX (DYHKUIWH, BBINOIHATH HPEOOpa3OBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPAdUKHU JJISl U3YUEHHs TPOLIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 APYTUX Y4YEOHBIX NMPEIMETOB H
3a7a4 U3 peabHON JKU3HU; BBIPAXaTh (POPMYIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpapuku GYHKIMHA s
peleHns ypaBHEHH, HEPABEHCTB U 3a/1a4 ¢ IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUH ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemarb TEKCTOBBIE 33/a4d pPa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH YIpaBJICHUS JTUYHBIMU U CEMEHHBIMH
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHHs, YpaBHEHMs, HEpaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIEAOBATH IOJIYYCHHOE DPELICHUE H
OLICHMBATh MPABIONOAOOHOCTh pPE3YJIbTAaTOB; YMEHHE MOJAEIUPOBATH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCINA C UCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue onepupoBaTh NMOHATUSMU: CpeAHEe apupMeTHUECKOoe, MeIuaHa,
HauOoJplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO HaOOpa; YMEHHME U3BIIEKATh,
MHTEPHPETHPOBaTh HH(GOpPMALMIO, TNPEACTaBICHHYIO B TaliMIax, Ha
auarpammax, rpaukax, OTpaskarollylo CBOWCTBA peallbHbIX MTPOLIECCOB U
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIbIO TAOIMIl U TUArpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHbIe, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux METOJ0B U  JJIEKTPOHHBIX  CPEACTB; IpadUUYECcKH
HCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOILNBIO JAHUarpaMm

pacccuBaHud U JIMHEMHOMN perpeccun

YMeHue OIepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4aiiHOE

COOBITHE, BEPOATHOCTb CIYy4YalHOTO COOBITHS, YMEHHUE BBIYHCIATH




BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpaUuecKuX METO/]0B; MPUMEHSThH
(GOpMyIIBI CIIOXKEHHS M YMHOXKCHHS BEPOSTHOCTEH, (OPMYITy MOIHON
BEPOSTHOCTH, (popmyny bepHysuim, komOuHaTOpHBIE (GaKTHl U (HOPMYIIBL;
OLICHMBATh BEPOSTHOCTH PEATbHBIX COOBITHI; yYMEHHE OIEPHPOBATH
NOHATUSMH: CIIydaiiHas BEJNWYHMHA, pacClpeleieHue BEpOSTHOCTEMH,
MaTeMaTU4eCcKoe OXHJaHHWE, IUCIEPCUS M CTaHAAPTHOE OTKJIOHEHHUE
CIlyualiHOW BeIMYUHBI, (YHKIHUU paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TI0OKa3aTEeIbHOTO W HOPMAJIBHOTO paclpe/eeHuH;
YMEHHE HCIOJNb30BaTh CBOWCTBA M3YYCHHBIX pPACHpENeNeHUH JUIs
pelIeHus 3ajad; 3HaKOMCTBO C MOHSATHSAMHU: 3aKOH OOJNBIIMX YHCEI,
METOABI BBHIOOPOUYHBIX HCCICAOBAHUI;, YMEHHE MPHBOIAUTH MPUMEPHI
NPOSIBIICHUSI 3aKOHA OOJIBIIMX YMCET B NPHPOAHBIX U OOLIECTBEHHBIX
SBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHE, IIEPECTaHOBKA,
YHCJIO COYETAHWH, YHMCIO MepecTaHOBOK; OuHOM HbroToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PaKTHl M PACCYKICHHUSI IS PEIICHHS 3a]1a4;
OLICHMBATh  BEPOSTHOCTH  pEaJbHBIX  COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U MUHTEPIPETUPOBATH NOJYYCHHBIA PE3YIIbTAT

YMeHue omnepupoBaTh IMOHATUAMH: TOYKA, MpsMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJa, IUIOCKUWA yroi,
JIBYTPaHHBIA yroJll, TPEXTPAaHHBIA YTOJ, CKpEHIMBAIOIINECS TMpsSMBbIE,
MapajuIeIbHOCTh U TEPHEHANKYISPHOCTh MPSMBIX M TUIOCKOCTEH, yroJ
MEXAY MPSMBIMHU, YO MEXAY HPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
MJIOCKOCTSIMHU, PACCTOSIHME OT TOYKHU JI0 TUIOCKOCTU, PACCTOSTHUE MEXIY
MPSIMBIMH, PACCTOSIHUE MEXAY MIIOCKOCTAMH; YMEHUE UCIIOIb30BATh IIPU
pEeIICHUH 3a/1a4 U3Y4YeHHBbIC (DAKThI M TEOPEMbI TUIAHUMETPUH, YMEHUE
OIICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTH
MaTeMaTUYeCKHEe MOJEIH C TOMOIIBI0 TEOMETPUYECKUX TOHATHH W

BCJIMYHMH, PCIIAaTh CBA3AHHLIC C HUMU MIPAKTUYCCKUC 3aJa9U
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YMeHue onepupoBaTh MOHATUSAMU: TUIOHIAAb (GUTYpBI, 00BEM (GUTYPHL,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, MNpu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTH
BpalieHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUIBI, TPU3MBI, KOHYyCa, IWIMHAPA, 00BEM KyOa,
MPSAMOYTOJIBHOTO Tapajulelienumnena, NUpaMUabl, OPU3MBI, LUAJIUHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTU, CEUEHHUs KOHYCa W IWIMHIPA,
napajyielbHble OCH WM OCHOBAaHHIO, CEUYCHHE Imapa, IUIOCKOCTD,

Kacaromasacs C(bCpLI, ouJinHApa, KOHYCa, YMCHUC CTpPOUTH CCUCHUC




MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHl U MOBEPXHOCTU
BpalICHUs, UX CEUYCHHUSI, B TOM YUCJIE C TOMOILBIO JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIHBHO
dbopMynupoBaTh ONpesesieHns u3y4aeMbIX (DUTYyp, BBIIBUTATH THUIIOTE3bI
O CBOHMCTBAaxX M NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH KIacCHUPUKAUI GUryp IO
Pa3NMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

11

YMeHue OnepupoBaTh TOHSATHSIMH: JBM)KEHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CHMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHME MOA00Ms, TOM00HBIE (QUTYPBI;, YMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpE; HCIIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWH 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (IIMHA,
yroj, IUIOIIAAb, OOBEM) MPHU pPEUICHHH 3a1a4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M M3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCIIONIB3YSl M3Y4YCHHBIC (DOPMYJIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTU MHUPAMHUIbI, TIPU3MbI, KOHYCA, MWIMHAPA, TUIOMAIb ChEpHI;
00bEM KyOa, MPSMOYTOJIBHOTO TapasuIe/ICuIIe/ia, MMPaMUIbI, TIPH3MBI,
[WINHIpPA, KOHYyca, IIapa; yMEHWE HAaXOIUTh OTHOIIECHHE OOBEMOB

NoJ00HBIX (uryp
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YMmenue ONCpUPOBATH NNOHATUAMU: IIPAMOYT'OJIbHAA CUCTEMa KOOPJAUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPJAWHATBI BEKTOpa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHHUE BCKTOpa IIO 6331/Icy,
CKaJIIpHOC MPOU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIOJd MCKIAY
BCKTOpaMH; YMCHHEC HCII0JIb30BATh BeKTopHHI’I 151 KOOpI[I/IHaTHHﬁ MCTO
IJi1 pCHICHUA TCOMCTPUYCCKHUX 3adad MW 3ada4 JAPpYIrux y‘IC6HI)IX

npeamMeToOB
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YMmeHue BbIOUMpaTh MOAXOMSAIIMN METOX Ui pelIeHHus 3a/lauu;
IIOHUMAaHNE 3HAYMMOCTH MAaTeMaTUKH B W3YYEHUU NPUPOJHBIX H
OOIIECTBEHHBIX MPOLECCOB M  SBJICHHWH; YyMEHHE pPAacHO3HABATh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPUBOJMTH
IpUMEPBl  MaTEMaTUYECKUX OTKPBITUA POCCHUMCKOM U  MHUPOBOU

MaTeMaTU4YeCKON HayKu




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
1 Yucna v BIYKCICHUS
1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
1o Panmonanbubie  yncna. OOBIKHOBEHHBIE M JIECATUYHBIE JPpOOM, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOJUUCCKHUE IPOOH
13 Apudmerndeckuii KOpeHb HaTypaidbHOUW cremneHu. JlelicTBus ¢ apudmeTHyecKuMu
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ pauoHaIbHBIM M0Ka3arenaeM. CBoMCTBa
' CTEIICHU
s CuHyC, KOCMHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnynHble U HATYpAIbHBIC JTOTapHUPMBI
JleiictButenbHble  uYncia. ApUPMETHYECKHE OIepalud C JICHCTBUTEIHHBIMU
1.7 yuciaamu. [IpuOnamkEéHHbIe BEIUMCIIECHUS, IPAaBUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIIECHUM
1.8 [IpeoOpazoBanme BhIpaKeHUN
1.9 KommuiekcHsle yncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [{enbie u 1poOHO-pallMOHANIbHBIE YPAaBHEHUS
2.2 HppauroHanbHble ypaBHEHHS
23 TpuronomeTrpruyeckue ypaBHEHHS
24 [ToxazarenbHble U TOrapu(PMUUECKHE YpaBHEHUS
2.5 [lenpie 1 poOHO-palMOHATLHEIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TOTapu(PMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTprdecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Martpuia cucTeMbl JINHEHHBIX ypaBHEeHUH. OnpeaennTenb MaTpULIbl
3 OyHKIMH U TpaduKu




OyHKIU, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC

>l ¢ynkuuu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuoguueckue GpyHKINHN
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHWH QyHkiuu. Hymum ¢ysknum.
39 [IpoMexyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHU.
' MaxkcumymMbl 1 MHHUMYMBI ¢GyHKuud. Hambonblnee M HauMeHbIlee 3HAYEHUE
(GYHKIIMY Ha IPOMEKYTKE
33 Crenennass (yHKUus C HaTypaJbHBIM M LEJIbIM MoKazareneMm. EE cBoiictBa u
' rpaduk. CoiicTBa u rpaduk KOpHS n-0i cTEereHn
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [ToxazaTenpHas u orapudmudeckas QyHKIIMH, KX CBOWCTBA U IpaduKu
36 Toukm pa3peiBa. AcuMmnToThl TpadukoB ¢yHkumid. CsoiicTBa  (QyHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUS [1OCIIEJOBATEILHOCTEN
3.8 Apudmernueckas u reomerpuueckas nporpeccuu. opmyina cia0XKHbIX IPOLEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKITHNA
[IpumeHeHne NPOU3BOJHON K HCCICNOBAHMI0 (YHKIMH HA MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoNbIIero ¥ HauMEHBIIEro 3HaYeHUs (PYHKIMHU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 [IpsiMbIE ¥ TNTOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopanHatse! 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anrebpa v Hayajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa u Hadasia MatremaTuuyeckoro ananuza. 10-11 kimacc. Anumon I1.A.,
Konsarun F0.M., TkaueBa M.B. u np. AkumionepHoe o611ectBo «3narenbcTBo

«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI VIS YHUTEJIA
Meronnueckue pexkomengannn. CucremMa OUEHKN JOCTHKEHUH TTAHUPYEMBIX
IpEeIMETHBIX PE3yJIbTaTOB OCBOEHUS yueOHoro npeamera «Martemaruka». 10-

11 knaccer (2024 r.) https://edsoo.ru/mr-matematika/2/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
bubmmoreka L{OK https://lesson.edu.ru

Most mikona https://www.gosuslugi.ru/myschool
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