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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «Anredpa M Hayajga MaTeMaTHYECKOTO aHain3a» 0a30BOro ypoBHs g oOydarommxces 10 —11
KJIaccoB pazpaboTana Ha ocHOBe DenepasbHOro TOCYIapCTBEHHOTO0 00pa30BaTENbHOTO CTaHIAPTa CPEAHETO OOMIET0 00pa30BaHuUsd, C yIETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBaHMM, MPEABABISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, M TPAAULIMI POCCHICKOro 00pa3oBaHUS.
Peanuzanus mnporpamMmbl  0OecrieUMBAaeT OBJAJACHHE KIIOYEBBIMU KOMIIETCHIUSAMH, COCTABJISIONIMMU OCHOBY [UUISI CaMOpAa3BUTHUS U
HEMPEepPhIBHOTO 00pa30BaHusl, LIEIOCTHOCTh OOLIEKYIBTYPHOTO, TMYHOCTHOTO U MO3HABATEIHLHOTO PA3BUTHS JINYHOCTU 00YYAIOIINXCS.

HEJA U3YYEHUA YYEBHOTI'O KYPCA

Kypc «Anrebpa um Hayasa MaTeMaTH4YEeCKOI'O aHalW3a» SBISETCS OJHUM M3 Haubosiee 3HAYUMBIX B IpPOrpaMMe CTapliel IIKOJbI,
MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOecreyrBaeT MHCTPYMEHTAIbHYI0 0a3y JUIsl U3yUYEHHUS! BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpYyrou
CTOPOHBI, (POPMUPYET JIOTMUECKOE U aOCTPaKTHOE MBIIUIEHUE y4YalluXcsd Ha ypOBHE, HEOOXOAMMOM JUIsl OCBOEHHUS KYpPCOB HMH(OpPMaTHKH,
oOlIeCTBO3HAHUS, UCTOPUH, CIIOBECHOCTH. B paMkax JaHHOro Kypca yyalivecsl OBJIaJ€BalOT YHUBEPCAIBbHBIM S3bIKOM COBPEMEHHOW HAYKH,
KOTOpast popMynHupyeT CBOU JOCTHKEHUS B MAaTEMaTHUECKOH Gopme.

Kypc anrebpel 1 Hayan MaTeMaTH4EeCKOrO aHAJM3a 3aKJIaJblIBa€T OCHOBY JUIsl YCIEIIHOTO OBJAJEHUS 3aKOHAMH (U3UKU, XHUMUH,
OMOJIOTUH, TOHUMaHHSI OCHOBHBIX TE€HIECHIIMI SKOHOMHMKHU U OOIIECTBEHHOW >KM3HU, MTO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIU(PPOBBIX
¥ KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIIOIB30BaTh UX B TIOBCETHEBHON KU3HU. B ToXe BpeMs OBlazeHue abCTPaKTHBIMU U JIOTHYECKU
CTPOTUMH MaTEeMAaTUYECKUMH KOHCTPYKIHMSMH Pa3BUBAET YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTb MCTHMHHOCTH YTBEPXKICHUS,
HCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3AIMI0, a0CTparupoBaHue U aHAJIOTHIO0, (OPMHUPYET KPEaTHBHOE U KpUTHYECKOe MblluleHne. B xone
M3Yy4YeHHs areOpbl U Hayal MaTeMaTUYECKOTO aHalM3a B CTapllel IIKOJie ydyalluecs MOJydaloT HOBBIM OMBIT peuieHus] MPUKIaIHbIX 3aj1ad,
CaMOCTOSITENIBHOIO IOCTPOEHUSI MATEMATUUYECKUX MOJEIEH PEabHBIX CUTyallud M HMHTEPHpPETaly IMOJY4YEHHBIX PELICHUH, 3HAKOMSTCS C
IIpUMEPaMHU MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B NMPUPOJE, HAYKE U B UCKYCCTBE, C BBIJAIOUIMMUCS MAaTEMaTUYECKUMU OTKPBITHSIMHU U HX
aBTOpaMH.

Kypc oOnamaer 3HauMTENbHBIM BOCIUTATENBHBIM IOTEHLMATIOM, KOTOpPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepua,
CHOCOOCTBYIOIIMK  (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U dYepe3 crhenudpuky ydeOHOW esTeNbHOCTH, TpeOyromiei
CaMOCTOSITENIBHOCTH, aKKYPaTHOCTH, IPOJOJKATEIbHON KOHIIEHTPALlU BHUMAHUS U OTBETCTBEHHOCTH 32 ITOJIYYEHHBIN PEe3yNIbTar.

B ocHoBe metoauku oOydeHus anreOpe U HayaaaM MaTeMaTHYeCKOro aHaIN3a JISKUT ACSITeIbHOCTHBINA TPUHIIUIT 00YUYEHUS.

Crpykrypa Kypca «Anrebpa ¥ Hayala MaTEeMAaTHYECKOTO aHAIN3a» BKIIOYAET CIEAYIOIINE COACPXKATeIbHO-METOINYECKHE JUHHHU:
«Uucna u BeruucieHus», «OyHkuum u rpaduxm», «YpaBHEHUS U HepaBeHCTBa», «Hauama maremarmyeckoro aHamuza», «MHOXeCTBa U
Joruka». Bce OCHOBHBIE COJEP)KAaTEIbHO-METOAMYECKHE JUHUM HU3YYalOTCsl Ha MPOTSHDKEHMM JBYX JIET OOydeHHs B CTaplled MIKoJie,
€CTECTBEHHO JIOMOJHASA APYr Apyra M NOCTENEHHO HACBILAsACh HOBBIMM T€MaMU U paszenamu. J[aHHBIA Kypc SIBISI€TCS WHTErpPaTHBHBIM,
MOCKOJIBKY 00BEAMHSAET B cebe colep)kaHNue HECKOJIbKUX MAaTEMAaTHYECKUX JUCIMIUIMH: anredpa, TPUTOHOMETPHsI, MaTeMaTUYECKUI aHau3,
Teopus MHOKecTB U Jip. [Io Mepe Toro kak yyamiuecs oBiaJeBaroT Bc€ 6ojiee MUPOKUM MaTEMaTHUYECKUM anapaToM, Y HUX MOCJIeJ0BATEIbHO



dbopmMupyeTcss U COBEPIICHCTBYETCS YMEHHE CTPOMTH MAaTEMaTHYECKyI0 MOJENb PEaNbHOM CUTyallH, MPUMEHATH 3HAHHS, TMOJTY4YEeHHBIC B
Kypce «Anredpa u Hauajaa MaTeMaTHUYECKOro aHaIM3ay, JAJIs PELIeHHUs CaMOCTOSITENbHO C(hOPMYJIMPOBAaHHOM MaTeMaTUYECKON 3a/1auH, a 3aTeM
MHTEPIPETUPOBATH MTOITYUECHHBIN PE3YJIbTAT.

CopepxaTenbHO-MeTOIMYECKast JTUHUS «YUuciia U BBIYMCICHUS» 3aBepUIaeT (POPMUPOBAHNE HABBIKOB HMCIIOIb30BAHUS JEHCTBUTEIBHBIX
qucesl, KOTopoe ObUIO HayaTO B OCHOBHOW Ikose. B crapmell mkoie oco0oe BHUMaHuE YAeIseTcsl (OPMHPOBAHUIO IPOYHBIX
BBIUMCIIUTENBHBIX HaBBIKOB, BKIIOYAIOIUX B Ce0s MCHOIB30BAHME PA3JIMYHBIX (POPM 3aIHMCH JEHCTBUTENBHOIO YUCIA, YMEHHE PallMOHAIBHO
BBINOJIHATh JEUCTBUS C HUMH, AeNaTh NMPUKUAKY, OLEHUBATh pe3ysbTaTr. OOydaromuecs MoiydaioT HaBbIKM NPUOIMKEHHBIX BBIYMCICHUH,
BBINIOJIHEHUS JIEHCTBUI C YMCIIaMU, 3alIUCAHHBIMU B CTaHAAPTHOHN (opMe, NCIIOJIb30BAHUS MATEMATHYECKMX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX
BBIPAKECHUM.

Jluausa «YpaBHEHHs] U HEPABEHCTBa» pealn3yeTCsl Ha MPOTSHKEHUU BCEro OOy4YeHMs B cTapllel IKOJe, HOCKOIbKY B KaKIOM pasjese
MpPOrpaMMbl IPETYCMOTPEHO pEUIeHHE COOTBETCTBYHOUIMX 3anady. OOydaromuecs OBIAAEBAIOT Pa3IMYHbBIMU METOJAMU DPEIICHUS LEJbIX,
palMOHANIBHBIX, UPPALMOHAIBHBIX, MOKA3aTENbHbIX, JOTAapUPMUUYECKUX W TPUTOHOMETPUUECKHUX YpPaBHEHUH, HEPABEHCTB M HUX CHUCTEM.
[TomyyeHHBIE YMEHUSI HCHOJB3YIOTCS MPU HCCIEIOBAHUU (YHKIMH C MOMOIIBIO NMPOU3BOJHON, PEUICHUH MPHUKIATHBIX 3a7ad M 3ajad Ha
HaxXOXKJIeHHUe HauOOJNbIINX W HAMMEHbUIMX 3HAa4eHUU ¢(yHKIMU. J[aHHas cojepraTeibHasl JUHUS BKIIOYaeT B ce0s Takke (GOpMUPOBaHUE
YMEHUH BBIMOIHATH pacy€Thl 10 GopMysiaM, MpeoOpa3zoBaHus LENbIX, pAIUOHATBHBIX, HPPALUOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUH,
a TaKkXKe BBIPAKEHHUH, CoJepKallluX CTENeHH U Jorapudmsl. biarogaps usyueHuto anreOpanyeckoro Marepuana MPOUCXOAUT JajbHeiee
pa3BUTHE AJITOPUTMUYECKOIO U aOCTPAKTHOTO MBIIUICHHUS Ydamuxcs, (OPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PacCyXAC€HHH, paboThl ¢
CUMBOJIbHBIMU (hOpMaMH, MPEICTaBICHHUS 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEH B BHJE PAaBEHCTB M HEpPaBEHCTB. Ajredpa mpenajaraer
3¢ (deKTUBHBIE HHCTPYMEHTBI JUIsl PEIICHUS MPAaKTUUECKUX U €CTECTBEHHO-HAYYHbIX 3aJ1a4, HaIJISIIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK
A3bIKa HAYKH.

ConepxatenbHO-MeToandeckast TMHUA «DyHKIUN U Tpa@UKu» TECHO MEPerieTaeTcsl ¢ APYTUMHU JTUHUSAMH Kypca, IIOCKOJIbKY B KAKOM-
TO CMbICiIe 3aJaéT TMOCIENOBAaTENbHOCTh M3yYeHUs MaTepuana. l3yueHue CTENeHHOM, IOKa3aTelbHOM, Jjorapu@Muuecko u
TPUTOHOMETPUUECKHUX (DYHKIMH, UX CBOMCTB M IpaMKOB, MCIOJIb30BaHNEe (QYHKIMHA JUIS pEIIeHus 3ajad U3 JPYrux y4eOHBbIX MPEeIMETOB U
peanbHON KM3HU TECHO CBSI3aHO KaK C MaTEMaTHMYECKUM aHAJIM30M, TaK U C pelIeHHeM ypaBHEHHH M HepaBeHCTB. IIpum 3TOM OombIioe
BHUMaHUE yzensercs (OpMHUPOBAHUIO YMEHHS BbIpaxaThb (opMyjaMu 3aBUCUMOCTH MEXIY pa3jiMYHbIMU BEJIMYMHAMH, HCCIIE0BATh
MOJIy4eHHblE (YHKIUHU, CTPOUTh UX rpadukd. Matepuan 3TOH cojaepkaTelbHOM JMHUM HalleJleH Ha pPa3BUTUE YMEHHH M HaBBIKOB,
MO3BOJISIFOIINX BBIPAXKAaTh 3aBUCHMOCTH MEXIYy BETUYMHAMH B Pa3IU4HON (hopme: aHATUTHUECKOH, rpaduueckoit u cmoBecHoi. Ero usyuenue
CIOCOOCTBYET PAa3BUTHIO aJITOPUTMUYECKOTO MBILUIEHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIUH, UCIIOIB30BAaHUIO aHAJIOTHI.

ConepxarenbHas nuHUs «Havana MaTeMaTHYeCKOro aHaJIM3a» MO3BOJISET CYIIECTBEHHO PACIIMPUTH KPYr KaK MAaTeMAaTHYECKUX, TaK U
NPUKIAAHBIX 337134, JOCTYMHBIX OOY4YalOUIMMCS, Y KOTOPBIX IOSBISETCS BO3MOXKHOCTH HCCIENOBaTh M CTPOUTH Tpaduku (PYHKIHUH,
OTIpeNeNsITh MX HauOOJbIINE M HAaUMEHbBIIWE 3HAUCHUS, BBIUMCIATH IUIOMAAN (GUTYp U OOBEMBI Tell, HaXOAUTh CKOPOCTU M YCKOPCHHS
nporeccoB. JlaHHas colep)KaTesbHas JUHUSA OTKPBIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUS MAaTEMAaTUYECKUX MOJEINEH peajbHbIX CUTYyaluH,
HaxOXKJICHUSI HAWJIy4lllero pEeLIeHHs B MPUKIAIHBIX, B TOM YHCIE COLUAJIbHO-D)KOHOMHUYECKHMX, 3aJadax. 3HAKOMCTBO C OCHOBaMU
MaTeMaTUYEeCKOro aHalin3a CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMATbHO-JIOTMYECKOTO W KPEaTUBHOTO MBIIIICHHS, (POPMUPOBAHUIO



YMEHHMH pacro3HaBaTh IMPOSBICHUS 3aKOHOB MaTeMAaTHMKM B HayKe, TEXHUKE M HcKyccTBe. OOydwaromiyecs y3HAIOT O BbLIAOIIMXCS
pe3yapTaTax, [IOJy4CHHBIX B X0/I€ Pa3BUTUSA MaTEMATUKU KaK HayKH, U UX aBTOpax.

CopepxatenbHO-MeTOMYECKas JTMHUS «MHOKECTBAa M JIOTMKa» B OCHOBHOM IIOCBAILEHA 3JIEMEHTAM TEOPUU MHOKECTB. T€OpeTHKO-
MHO>KECTBEHHBIE TPEJCTABICHUS IMPOHU3BIBAIOT BECh KYypC LIKOJIBHOW MaTeMaTHMKUM M NpeaaraloT HamOoJiee YHUBEPCAIbHBIN SI3BIK,
OOBEAMHSIONINI BCE pa3/ielbl MaTEeMAaTHUKU U €€ MPUJIOKEHUN, OHU CBSI3bIBAIOT pa3HbIe MaTeMaTHYECKUE TUCUUIUIMHBI B €IMHOE LIEJIOE.
ITosTOMY Ba’kHO 1aTh BO3MOXKHOCTB IIKOJIBHUKY IIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MAaTEMAaTUKHU U UCIIOIb30BATh €r0
JUISL BBIPQJKEHHS CBOMX MBICIIEH.

B kypce «Anrebpa n Hayana MaTeMaTHYECKOrO aHaJIN3a» MPUCYTCTBYIOT TaKKE OCHOBBI MAaTEMAaTHYECKOTO MOJEIMPOBAHUS, KOTOpHIE
pu3BaHbl CHOPMUPOBATH HABBIKM ITIOCTPOCHUS MOJIETIEH peanbHbIX CUTYyallUuH, HCCIET0BAaHUS 3TUX MOJIeNIel ¢ TIOMOILBIO alnapara aireopsl 1
MaTeMAaTUYECKOTO aHAJIM3a U MHTEPIPETAlUM IOJYYCHHBIX pe3yJbTaToB. Takue 3aJaHus BIUIETCHBI B KAXKIBIA U3 Pa3[eoB IIPOrpaMMBI,
ITIOCKOJIBKY BECh MaTepHasl Kypca IIUPOKO HCIIOIB3YETCs U PEIICHUS NPUKIAAHBIX 3a1ad. [Ipu pemieHun peanbHBIX MPAKTHYECKUX 3a1ad
ydamyecs pa3BUBAIOT HAOIIOAATENBHOCTb, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCsl, UCIOJIb30BaTh AHAIOIHI0, 0000MaTh U
KOHKPETHU3UPOBATh MpodieMy. JlesTenbHoCTh 0 (POPMUPOBAHNIO HABBIKOB PEILIEHUS MPUKIIAIHBIX 3a]]a4 OpTraHU3yeTcsl B MPOLIECCe N3YUYEeHHUs
BCEX TeM Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOTO aHATIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4ueOHOM muiaHe Ha M3ydeHHE Kypca ajreOpbl M Hayal MaTeMaTUYECKOTo aHaiu3a Ha 0a30BOM ypoOBHE OTBOJAUTCS 2 yaca B Henemo B 10
kiacce u 3 yaca B Heenmo B 11 kimacce, Bcero 3a jBa roja ooydenus — 170 gacos.



COILEPKAHUE YYEBHOI'O KYPCA
10 KITIACC

Yuciia 1 BEIYUCTEHUS

Panrionanbupie uncia. OOBIKHOBEHHBIE U JECATUYHBIE APOOU, MPOILEHTHI, OECKOHEUHbIE MEepuoaAnYeckue Apodu. Apudmerndeckue
olepanuu C paldOHAIBHBIMU YHUCIAMH, NpeoOpa3oBaHUsS YMCIOBBIX BbIpakeHHil. [lpuMeHnenue npoOell W TPOLEHTOB ISl PEIICHUS
IIPUKJIAHBIX 3a1a4 U3 PA3JIMYHBIX OTPACIEH 3HAHUHN U PEAIbHON KU3HMU.

JleiicTBuTenbHbIe 4ucia. PaloHanbHBle W HMppalMoOHAIbHBIE 4YMcla. ApU(METHYECKHE Olepaluu ¢ JIeHCTBUTEIbHBIMU YHCIIAMHU.
[TpnOnmKEHHBIE BEIUUCIEHUS, IIPABUIIA OKPYIJIEHUS, TPUKUIKA U OLIEHKA pe3y/IbTaTa BHIYMCICHUN.

Crenenb ¢ nensiM nokasarenem. CtangaptHas ¢opMma 3amucH JAeUCTBUTENHHOTO YKcia. Vcnonb3oBanue nmoaxosiiei GopMbl 3amucu
NEVUCTBUTEIBHBIX YHCEII ISl PEIICHUS MPAKTUYECKHUX 3a/1a4 U IIPEACTABICHUS JaHHBIX.

ApudmeTnieckuii KOpeHb HaTypaJIbHOU cTeneHu. JleicTBus ¢ apupMeTHIeCKUMU KOPHIMHU HATYPaJIbHON CTETICHH.

CuHyC, KOCHHYC U TAaHT€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTAHI€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs] M HEPAaBEHCTBA

ToxnecTBa U TOX/IECTBEHHbIE IPEOOPA3OBAHHUS.

[IpeoGpazoBaHue TPUTOHOMETPUUECKUX BhIpakeHUH. OCHOBHBIE TPUTOHOMETPHUECKHE POPMYIIBI.

YpaBHeHHE, KOpEHb YpaBHEHMs. HepaBeHCTBO, penieHne HepaBeHCTBa. MeTOo T MHTEPBAIIOB.

Pemenue nenbix u ApoOHO-pANMOHATBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenue nppallMiOHAIBHBIX YPAaBHEHUM U HEPABEHCTB.

Penrenne TpuroHOMETpUYECKUX YPaBHEHHI.

[IpumeHeHre ypaBHEHUN 1 HEPABEHCTB K PEIICHUIO MAaTeMAaTHUECKHX 3aJ1ad U 33/1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PeaIbHOMN KU3HHU.

DOyHKUMH U TPaPuKHn

OyHk1ws, criocoObl 3ananus GyHkimu. ['paduk Gynkuuu. BzaumHo o6patHbie QyHKITHH.

Ob6nacte ompeaeneHuss 1 MHOXKeCTBO 3HaueHU (ynkuuu. Hymum pynkumun. IlpomexyTku 3HakonocTossHCTBA. UETHbIE M HEUETHBIE
byHKIUY.

CrenenHas (yHKUHMS ¢ HATypalIbHBIM U LENbIM NToKa3zaTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1 rpa@uK KOpHs N-0if cTeNeHu.

Tpuronomerpudeckasi OKpy>KHOCTb, ONIPEACIICHNE TPUTOHOMETPUYECKUX (DYHKIIHIA YUCIOBOTO apTyMEHTA.

Hauyana maTemaTu4eckoro aHajaimnsa

ITocnenoBaTenbHOCTH, CIIOCOOBI 3a4aHMs MOCIEeA0BaTENbHOCTEH. MOHOTOHHBIE NTOCIE0BATENBHOCTH.

Apudmernueckass ¥ reoMmerpuyeckas mporpeccud. beckoHeuHo yOwiBatomiasi reomerpuyeckas mnporpeccus. Cymma OECKOHEUHO
yObIBaroIeld reomeTpudeckoil mporpeccun. @opmyna CIOKHBIX MPOIEHTOB. VCMOIb30BaHNWE MPOTPECCUM ISl PEIICHUS pealbHBIX 3a/ad
MIPUKJIATHOTO XapaKTepa.



MHoxecTBa U JIOTHKA

MHosecTBO, omnepaunu Haja MHoOXecTBaMu. /[marpammel Oiinepa—BenHa. [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOIO ammapara Jjis
OIMCaHMs peaJIbHBIX MPOIIECCOB U SABJICHUM, IPU PEILIEHUH 3a/1a4 U3 IPYTUX y4EOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIEICTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BBIYUCICHUSA

HatypansHble u nenslie uncina. [Ipu3Haky 1eIMMOCTH LETIBbIX YHCEll.

Cremnens ¢ pallMOHAIbHBIM MOKa3aTeneM. CBOICTBA CTEMECHH.

Jlorapudm uducna. JlecaTuuHble U HaTypajbHbIE JOrapU(PMBI.

YpaBHeHUA U HEPaABEHCTBA

[TpeoOpazoBaHue BEIpAKEHHM, COAEPKAIINX JIOTapU(MBI.

[IpeoGpazoBaHue BeIpaX)eHU, COAEPKAIIMX CTENEHHU C PAI[MOHATIBHBIM ITOKA3aTEIEM.

IIpumepb! TPUTOHOMETPUUYECKUX HEPABEHCTB.

ITokazaTenpHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckrue ypaBHEHHUs 1 HEPABEHCTBA.

Cucrembl TMHEHHBIX YpaBHEHUH. Penienne MpuKiIagHbIX 3a7a4 ¢ IOMOIIBI0 CUCTEMBI IMHEWHBIX YPABHECHUM.

CurcreMbl 1 COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTUYECKUX 3a]a4 U 3ajjad U3 Pa3InyHbIX 00J1acTel HayKH U peabHOU
KU3HH.

DyHKIUHN U TPAaPUKH

Oyukuus. [lepuonnueckue ¢pynkuuu. [IpomexyTkn MOHOTOHHOCTH (PyHKUMU. MakcuMyMbl U MUHUMYMbl QyHKIuU. Hanbosnbiee u
HauMeHbllIee 3HaUeHUE (PYHKIIUU Ha TPOMEXKYTKE.

Tpuronomerpuueckre QyHKINH, UX CBOMCTBA U Ipa(UKH.

[TokazarenvHas u Jorapudmuyueckast QyHKIIMU, UX CBOMCTBA U TPaPUKH.

Hcnonb3oBanue rpagukoB GyHKUUN AJ PEIICHUs] YPABHEHUI U TUHEHHBIX CUCTEM.

Hcnons3oBanne rpagukoB QyHKUUN I UCCIETOBAHUS TNPOLIECCOB M 3aBUCHUMOCTEH, KOTOPhIE BO3HMKAIOT MPU PEIICHUH 33134 U3
IPYTUX y4eOHBIX MPEIMETOB U pealbHON KU3HU.

Havana maTemaTu4eckoro aHajimusa

HenpepbiBubie pyHKIMU. MeToa MHTEPBAIOB sl pEeLICHHUs] HEPABEHCTB.

[TpousBoanas ¢pynkuu. ['eomerpudeckuii v GU3NYECKUI CMBICT IPOU3BOIHOM.

[IpousBoaHbIE 3NIeMeHTapHBIX QYHKIMI. DOpMYIIbl HAX0XKACHUS POU3BOAHONW CYMMbI, TPOU3BEACHHS U YACTHOTO (QYHKIUH.



[IpumeHeHne Mpou3BOAHON K MCCIENOBaHUIO (PYHKIMH HA MOHOTOHHOCTb U AKCTpeMyMbl. HaxoxaeHre HanOobIIero 1 HaMMEHbIIETo
3HaueHus (PYHKLUUU HA OTPE3KE.

[IpumeHeHne MPOU3BOAHON MJIsi HAXOXKJIEHUS HAWIYYILIEro PElIeHUs B MPUKIATHBIX 3a7adax, JUisl ONpeleleHUs] CKOPOCTH TMpollecca,
3aIaHHOTO (POPMYJION Wi rpaduKOM.

ITepBooOpa3nas. Tabmuia nepBooOpa3HBIX.

WNurerpan, ero reomerpudeckuii u puznueckuit cMoici. Beruncnenue unrerpaia no gopmyne Hetorona—IJleionua.



INJIAHUPYEMBIE PE3YJIBTATbBI

OcBoeHue yueOHOTO mnpeamera «MaremaTuka» JTOJDKHO OOecredyrBaTh JIOCTHKEHHUE HAa YpPOBHE CpeaHEro oOIiero oOpa3oBaHMs

CIIeIYIOIINX JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTaTOB:
JJUYHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIEC pe3yabTaThl OCBOCHHS IIPOrpaMMBI yueOHOTO MpeaMeTa «MaTeMaTrKay XapaKTepHU3yITCs:

I'paxxnanckoe BociuTaHue:

c(hOPMUPOBAHHOCTBHIO TPAXKTAHCKOW IMO3MIIMK OOYyYaromerocss Kak aKTUBHOTO M OTBETCTBEHHOT'O YJieHa POCCHHCKOTO OOIIEecTBa,
MpEACTaBICHUEM O MAaTeMAaTHYECKHUX OCHOBaX (PYHKIHMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHM, MPOLEAYyp Tpa)kJAaHCKOTo oOIlecTBa
(BBIOOPBI, OITPOCHI U TIP.), YMEHHUEM B3aUMOJICHCTBOBATh C COIIMAIBHBIMU HHCTUTYTaMHU B COOTBETCTBHH C UX (DYHKITUSIMH U Ha3HAYECHUEM.

[TarproTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAaHHOCTBIO POCCHHCKON TpaKAaHCKOW HACHTUYHOCTH, YBAaXKEHHS K IPOIIJIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHUEM K JOCTIKEHHUSIM POCCHUCKMX MAaT€MAaTHKOB M POCCHUHCKOW MaTEMaTHYECKOW IIKOJbI, K HCIOJB30BAHUIO ITHUX
JTOCTIDKCHHUH B APYTUX HayKaX, TEXHOJIOTHAX, chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSA:

OCO3HAaHHWEM ITYXOBHBIX IICHHOCTEH pPOCCHMCKOTO Hapoja; c(popMHUpPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO ITOBEICHUS,
CBSI3AaHHOTO C MPAKTHYECKHUM MPUMEHEHHEM JTOCTHMKCHUN HAYKU MU JESITEIbHOCTBIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIAAa B MOCTPOCHHE
YCTOMYHUBOTO OYIyIIETO.

DCTETHYECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHHWEM K MUPY, BKJIIOUAsl SCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUHN, PaCCyK/ICHUI;
BOCIPUUMYHBOCTBIO K MATEMAaTUUYECKUM aCIIeKTaM Pa3IuyHbIX BHUJIOB HCKYCCTBA.

dusznueckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTBIO YMEHHS TPUMEHIThH MaTEeMaTHYeCKHEe 3HAaHWS B HWHTEpecax 3J0pOBOTO W Oe3omacHOro oOpasa JKH3HH,
OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAaHHE, COATAaHCUPOBAHHBIM PEXKUM 3aHATUW W OTIbIXa, pETyJspHas
(dbu3uYecKass akTUBHOCTD); (PU3MUECKOT0 COBEPIIICHCTBOBAHUS, ITPH 3aHATHAX CIIOPTHUBHO-030POBUTEIBHOMN JACATEILHOCTBIO.

TpynoBoe BOCIIUTaHUE:

TOTOBHOCTBIO K TPY/Iy, OCO3HAHHEM IEHHOCTH TPYAOIIOOMS; MHTEPECOM K Pa3IMUHBIM chepam mpodecCHOHANBLHON IesSTENbHOCTH,
CBSI3aHHBIM C MaTEMaTUKOW W €€ MPHUJIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayimied mnpodeccur U pearn30BBIBATH
COOCTBEHHBIC )KH3HEHHBIC TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHHIO U CaMOOOPa30BAHUIO HA MPOTSHKCHUH
BCEH JKM3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHUYECKUX 3a]]a4 MaTEMaTUUECKOM HAMpPaBICHHOCTH.

DKOJIOTHYECKOE BOCITMTAHHE:



c(OpPMUPOBAHHOCTHIO IKOJIOTMYECKONW KYJIbTYphl, MOHMMAHHUEM BIUSHUS COLIMAIHLHO-3KOHOMUYECKMX IPOILECCOB Ha COCTOSHUE
NPUPOJHOW M COIMANBHOM Cpeapl, OCO3HAHHWEM TJI00ATBHOTO XapakTepa HKOJOTUYECKHX MpoOIeM; OpHEeHTaluedl Ha NpPHUMEHEHHE
MaTeMaTUYEeCKUX 3HAHUW NJIs pEHIeHHs 3a/ady B OOJAacTH OKpPYXAloUlell cpenbl, TUIAaHUPOBAHUS TMOCTYIKOB MU OLEHKH UX BO3MOXKHBIX
MOCTIECTBUM JUISl OKPYKAKOIIEN CPEBI.

[leHHOCTH Hay4YHOTO MTO3HAHUSA:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH M OOIIECTBEHHOW NPAKTHUKH,
MOHMMAaHUEM MaTeMaTUYeCKOM HayKu Kak cdepbl 4YeIOBEUeCKOW AeSITeNbHOCTH, JTAanoB €€ pa3BUTUS W 3HAYMMOCTH JUIS Pa3BUTHS
[IUBWIIM3AIAN; OBJIAJICHHEM SI3IKOM MaTeMaTUKU U MAaTEeMaTHIECKON KyJIbTypOi KaK CpPEACTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISATh
MPOEKTHYIO U UCCIIEI0OBATEIBCKYIO A TEIbHOCTh MHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATHBI

MertanpeaMeTHsie  pe3yibTaThl OCBOEHHS MporpaMmbl  ydueOHOro mpeamera «MaTeMaTHKa» XapaKTepU3yIOTCS OBIAJICHUEM
YHUBEPCAIbHBIMU HO3HAGAMENbHBIMU OCUCMBUAMU, YHUBEPCATIbHBIMU KOMMYHUKAMUBHLIMU OCUCUAMU, YHUBEPCANbHLIMU PE2YSAMUSHBIMU
oelcmeusmu.

1) Vuueepcanvhvle nosnasamenvHuvle Oelicmaus, odecneuusarom @Gopmuposanue 06a308bIX KOZHUMUBHBIX NPOYECCO8 00YUAIUUXCS]
(0oceoenue memo008 HNO3HAHUS OKPYICAOWe20 MUupd; NpuMeHeHue JN02UYecKUx, UcCcied008amenvCKux onepayul, ymeHuu pabomams ¢
ungopmayueti).

ba3oBble Iornueckue qencTBUs:

® BBIIBIATh M XapaKTEPH30BaTh CYIIECTBEHHBIC NMPU3HAKH MATEeMATUYECKMX OOBEKTOB, MOHSTHH, OTHOIICHUH MEXIY MOHSITHUSIMU;

(dbopMynHpoBaTh OINpeAeNieHUs MOHITHI; yCTaHABIUBATH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIUUA, OCHOBAHUS ISl OOOOIICHUS U
CpaBHEHUS, KPUTEPHUU TTPOBOIMMOTO aHAIIH3A;

® BOCIPUHUMATH, (HOPMYIHPOBAaTH W TPEOOPa3OBHIBATH CYKIACHHS: YTBEPAWUTENBHBIE W OTpPHUIATEIbHBIC, CAMHUYHBIC, YACTHBIC H

o01111e; YCIOBHBIE;

® BBISIBIIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpEYHs B (akTax, NaHHBIX, HAOMIOACHHUAX W yTBEPXKICHUSIX;

npeuIaraTh KpUTEPUH /ISl BBISABICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

e JIeNaTh BBIBOJIBI C UCTIOJIB30BAHHEM 3aKOHOB JIOTUKH, ISTyKTHUBHBIX U MHIYKTHBHBIX YMO3AKITFOUEHUH, YMO3aKITIOUCHUH TI0 aHAJIOTHH;

® IIPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTeIhCTBA MATEMATHUYECKHX YTBEPXKIACHUH (MpsSMble W OT TPOTHUBHOTO), BBICTPAMBATh

apryMEHTAIHIO, IPUBOAUTH PUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BBIBOJIBI;

e BHIOMpaTh crocod perieHus yueOHOM 3amaun (CpaBHHMBATh HECKOJIBKO BAapHAHTOB PELICHMS, BHIOMpaTh HanOojee MOAXOISALINHN C

y4€TOM CaMOCTOSATEIHHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBbIe nccnenoBaTebCKue NEHCTBUS:



MCTIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HaHUs; (hOPMYyIHUPOBATh BOMPOCH], (PUKCHUPYIOIINE MPOTUBOPEUHE,
po0sieMy, yCTaHAaBIMBATh HCKOMOE U JaHHOE, (POPMHUPOBATh TMIIOTE3Y, APIYMEHTUPOBATh CBOIO MO3UIIMIO, MHEHHE;

MIPOBOJUTH CaMOCTOATEIBHO CIUIAHMPOBAHHBIM 3KCIEPUMEHT, MCCIIEJOBAHHE IO YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTH4YECKOro
00BeKTa, SIBJICHUS, IPOIIECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXKIY 0OBbEKTaMHU, ABJICHUSAMH, [IPOLIECCAMU;

CaMOCTOSITENBHO (POPMYJIMPOBATh 0OOOIIEHHSI U BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHOIO HAOJIOJIEHUS, UCCIEA0BAHUS, OLICHUBATh
JOCTOBEPHOCTh MOJIYYEHHBIX PE3YIbTATOB, BBIBOJOB U 0000ILEHUI];

IIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOLECCA, @ TAKKE BBIIBUTATh IPEAIIOJIONKEHUS O €I0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pa6ota c undopmarueii:

BBISBJIATH AepUIMTH HHPOPMAIIMH, TaHHBIX, HEOOXOAUMBIX JIJISl OTBETA HA BOMPOC U JIJISl PEIICHUS 3a1auH;

BBIOMpaTh HH()OPMAIIUIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, AHATU3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HH(OPMAITHIO
Pa3IUYHBIX BUAOB U ()OPM MPEICTABICHHUS;

CTPYKTYpUpOBaTh HHPOPMALIMIO, IIPEACTABIATH €€ B pa3IMUHbIX (hopMax, WILTIOCTPUPOBATH FpapUUecKH;

OLICHUBATh HAJIEKHOCTh UH(DOPMAINH 110 CAMOCTOSATEIBHO CHOPMYTUPOBAHHBIM KPUTEPUSIM.

2) Vuusepcanvrvle KOMMYHUKAMUBHbBLE OCUCMEUsL, 00eCneuusaom chopmMuposaHHoOCHb COYUATbHBIX HABLIKOS 00OVHUAIOUIUXCSL.
OO0uienue:

BOCIIPUHUMATH U (POPMYITUPOBATH CYXKJICHHUS B COOTBETCTBUU C YCIOBUSMH M LENISIMH OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOUYKY 3PEHHS B YCTHBIX U IMCBbMEHHBIX TEKCTAaX, AaBaTh MOSACHEHHUS 10 X0y PEUICHUS 3aJa4i, KOMMEHTUPOBATH ITOJTYy4YECHHBIN
pe3ymbTar;

B Xojle OOCYXIECHMs 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKTAae€MOW TEMBbI, MPOOJIEMbI, pEelIaeMoi 3a7add, BBICKA3bIBATh WJIEH,
HalleJICHHbIE Ha TIOMCK PEIICHUS; COMOCTABIISThH CBOU CYXJCHUSA C CYXJICHHSIMHU JIPYTUX YYaCTHUKOB JaHaliora, oOHapyXUBATh
pasnuvKe U CXOJCTBO MO3HIIHIA, B KOPPEKTHOU Gopme hopMyIHpoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS,

MPECTaBISATh PE3yJNbTaThl PEIICHUS 3a/layd, SKCIEPUMEHTa, HCCIEOBaHMs, IPOEKTa; CAMOCTOSTENbHO BBIOMpaTh ¢Gopmar
BBICTYIIJICHUS C YYETOM 3aJ1a4 MPE3CHTAIUNA U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHnU4eCTBO:

MOHUMATh W HMCIIOJIb30BaTh NMPEHMYIIIECTBA KOMAaHIHONW W WHIUBUAYATHHON pabOTHI MPH PEIICHUH y4eOHBIX 3a/1a4; MPUHUMATH 1ENb
COBMECTHOW JICSITENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOThI, paclpeneisiTb BHIABI pabOT, TOTOBapUBATHCS,
00CYXAaTh IPOIIECC U PE3YyIbTaT PabOThI; 0000IIATF MHEHHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBATh B IPYNIOBBIX (opmax paboThl (0OCykaeHHs, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbD» U HHBIC); BBITIOIHATH CBOIO YacCTh
paboTHl M KOOPAWHUPOBATH CBOU JICHCTBHS C IPYTMMHU YWICHAMHU KOMaH/Ibl; OLEHUBATh KA4€CTBO CBOETO BKJIaJa B OOIMIUN MPOAYKT IO
KpUTEPUIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMU B3aUMOICHCTBHSI.



3) VHusepcanvhvie pezyasmuenvle Oeiicmeus, 00ecneuugarom @GopMuposanue CMbICI08bIX YCMAHOBOK U ICUSHEHHbIX HABLIKOG
JIUYHOCMU.
Camoopranu3zanusi:
COCTaBJISITh IUIaH, aNTOPUTM pEMICHHUS 3a7add, BBIOMPATh CHOCOO pemieHus ¢ y4E€TOM HMEIOUIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTHPOBaTh M KOPPEKTUPOBATh BAPUAHTHI PELIEHUH ¢ y4€TOM HOBOM MH(OpMALIUU.
CaMOKOHTpOIIb:
e BJAJETh HABBIKAMH II03HABATEIBHON pedIeKCUM KaK OCO3HAHHMS COBEPIIAEMBIX ACWCTBUH W MBICIUTENBHBIX MPOIECCOB, HUX
Pe3yIabTaTOB; BIAJIETh CIIOCO0AMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIECCa U Pe3yiIbTaTa PEIIeHU MaTeMaTHIECKON 3a1auu;
® TPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BOSHHKHYTH MIPH PEHICHUU 3a]1a4H, BHOCHUTH KOPPEKTHBHI B ICATEIHHOCTh HA OCHOBE HOBBIX
0OCTOSTENBCTB, JAHHBIX, HAWJCHHBIX OMINOOK, BBISIBICHHBIX TPYTHOCTEH;
® OIICHWBAaTh COOTBETCTBUE pe3yJbTaTa LENH W YCIOBUSM, OOBACHATH TMPUYMHBI JOCTHIKCHHUS WJIA HEIOCTIKEHHS Pe3yIbTaTOB
JESITETFHOCTH, HAXOAUTh OIIMNOKY, JaBaTh OIICHKY TPUOOPETEHHOMY OTIBITY.
MNPEJIMETHBIE PE3YJIbTATDI
OcBoenne y4yeOHOro Kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO aHajdu3a» Ha YpPOBHE CpeaHEro oOuero oopa3oBaHUs JIOJKHO
o0ecrneyuBaTh JOCTHKEHHUE CIIEeIYIOIINX PEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB!
10 KJIACC
Yucuaa v BIYUCTICHUS
OmnepupoBaTh MOHATHIMHE: PallHOHAIBHOE U ACHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAS U IECATUYHAS APOOb, TIPOIICHTHI.
BomonssTs apudmerndeckue onepaniy ¢ palioOHAIbHBIMU U IEHCTBUTEIbHBIMU YHUCIAMH.
BEIMOaHIT MpuOIImKEHHBIE BEIYUCIICHUS, HCTIONIB3Ys NIPaBUiIa OKPYTJICHUS, 1e1aTh MPUKHUAKY U OIICHKY Pe3yJbTaTa BEIYNCICHUN.
OmnepupoBaTh MOHATUAMU: CTEIIEHb C LIEJBIM MOKa3aTelIeM; CTaHaapTHas (popma 3aluCcH ASHCTBUTENBHOTO YHCa, KOPEHb HATYypaTbHON
CTETICHH; MCIIOJIb30BATh MOIXOISIIYIO (JOPMY 3aITMCH IEHCTBUTEIbHBIX YHCEIN IS PEIICHHS MPAKTUYECKUX 3a/1a4 U MTPEICTABICHUS TaHHBIX.
OmnepupoBaTh MOHATHAMH: CHHYC, KOCUHYC M TAHT'€HC IPOM3BOJIBHOTO YIJIa; HCIIOJIb30BATh 3aIIMCh MPOU3BOJIBHOTO yIila yepe3 oOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKITHH.
YpaBHeHNs M HEPpABEHCTBA
OmnepupoBaTh MOHATHIME: TOXISCTBO, YpaBHEHHE, HEPABEHCTBO; IEJI0E, PAIllMOHAIBHOE, WPpAIMOHAIBHOE YpPaBHEHUE, HEPaBEHCTBO;
TPUTOHOMETPUUECKOE YPAaBHEHHE;
BEIMOmHITE TpeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKCHUN U PEIaTh TPUTOHOMETPUYECKUAE YPaBHEHHSI.
BrImonssTh npeoOpa3oBaHus LeNbIX, pAMOHATIBHBIX U UPPAIIMOHAIBHBIX BRIPAKEHUN U PEIIaTh OCHOBHBIC TUIIBI LENBIX, PAlMOHATIBHBIX
Y UPPAMOHATLHBIX YPAaBHCHUN U HEPABEHCTB.



[IpuMeHATh ypaBHEHMsS M HEpaBEHCTBA JJIs PELICHMs] MaTeMaTHYeCKHX 3ajad W 3aJad M3 pas3IM4HbIX 00jacTeld HayKu U pealbHON
KU3HU.

MopenupoBaTh peajgbHble CHUTYallud Ha SI3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS, yYpaBHEHMs, HEPABEHCTBA IO YCJIOBUIO 3a/ayH,
UCCIIeI0BaTh IOCTPOEHHBIE MOJIETH C UCIIOJIB30BAaHUEM annapara aiareopsl.

DOyHKUUM U rpaGuxku

OnepupoBaTh MOHATUAMU: (PYHKIHS, COCOOBI 3a1aHus (pyHKUIMH, 00JacCTh ONPENEICHUS U MHOXKECTBO 3HAYEHUH (QYHKIMH, Ipadux
GbyHKIMM, B3aUMHO 00paTHBIC (PYHKITHH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEYETHOCTh (DYHKLINHU, HYJIU (YHKLINHU, TIPOMEKYTKH 3HAKOIOCTOSHCTBA.

Hcnonw3oBath rpaduku GyHKIUN U1 pelieHns: ypaBHEHHH.

Ctpoutb 1 YUTaTh rPAPUKU TMHEHHON (QYHKUNHU, KBAIpAaTUUHON (QYHKIUHU, CTETIEHHON (YHKLMHU C II€JIbIM MOKa3aTEeIeM.

Hcnonb3oBaTh rpaduku GyHKIUN 1715 MCcCae10BaHMs IPOLIECCOB U 3aBUCUMOCTEN IIPU PELLICHUH 3a/1a4 U3 JPYTUX YUeOHBIX MPEAMETOB U
peabHOM )KM3HU; BbIpaKaTh (GOPMYJIaAMH 3aBUCUMOCTH MEKY BEIMYNHAMMU.

Havasia MmaTemaTH4yeckoro anajimnsa

OnepupoBaTh NOHATUAMMU: MTOCJIEI0BATENBHOCTD, apuPMETHUECKAs] 1 T€OMETPUYECKAsk TPOTPECCUH.

OnepupoBaTh MOHATUAMU: OECKOHEUHO YOBIBalOIIas reoMeTpHuYecKas IMporpeccus, cymMma OSCKOHEYHO YOBIBAIOLIEH reoMeTpUuecKOi
MIPOrPECCHUMN.

3aaBaTh MOCJIEOBATEIBLHOCTH Pa3IMUYHBIMU CIIOCOOAMU.

Hcnonb30BaTh CBOKWCTBA MOCIEIOBATEIBHOCTEN U IPOTPECCHUM ISl PEIIEHUS PEAJIBHBIX 3a7a4 IPUKIIAJHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh NOHATUAMH: MHOXKECTBO, OIIEPALIMH HAJl MHOYKECTBAMU.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar JUisl ONHUCAaHUs peajbHbIX MPOLECCOB U SIBICHUM, NMPU PEIICHUHU 3a/1a4 U3 JPYTUX
y4eOHBIX TTPEIMETOB.

OnepupoBaTh NOHATUAMMU: ONpe/IeTICHUE, TEOPEMA, CIIEICTBUE, JOKA3aTEIbCTBO.

11 KUIACC

Yucaa v BHIYUCICHUSA

OnepupoBaTh MOHATHUAMM: HATypajbHOE, LEJIO€ YMCIO; MCIOJIb30BaTh NPU3HAKU JACIMMOCTH LEJIBIX YHUCEN, pPa3IoKEHHE 4YKclia Ha
MPOCThIE MHOXKHUTEINHU ISl pEICHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTENIEHD C PALIMOHAIBHBIM [TOKA3ATEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapudM YKCIIa, IECITUYHBIE U HATypaibHbIE JOrapu(MBbl.

YpaBHEeHUA ¥ HEPABEHCTBA
[IpuMeHsTh CBOMCTBA CTENEHU sl TPeoOpa3oBaHus BHIPAKEHUI; ONEPUPOBAThH MOHATUSMU: TOKA3aTEIbHOE YpaBHEHNE U HEPABEHCTRO;
penaTs OCHOBHBIE THUIIBI [I0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB.



BremonsasaTe mpeoOpa3zoBaHus BBIPAKEHUH, CONEPKAIIMX JIOTapu(MBI; OMEPHPOBATH MOHATHUSAMH: JIOTApHU(PMHUUECKOE ypaBHEHHE U
HEPaBEHCTBO; PeIIaTh OCHOBHBIE TUIIbI JIOTapU(PMUUECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe pemenus npocTeNInX TPUTOHOMETPUYECKUX HEPAaBEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEWHBIX YPAaBHEHUU U €€ pelleHue; UCIO0JIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUMN ISl pEeLICHUS
MPAKTUYECKUX 3a/1ay.

HaxoauTe pemenus npocTeNIMNX CUCTEM U COBOKYITHOCTEN PallMOHAIIBHBIX YPABHEHUH U HEPABEHCTB.

MopennpoBaTh peanbHbE CUTYallUd Ha S3bIKE aJreOpbl, COCTABIATH BBIPAXKECHUS, YPABHEHMsI, HEPABEHCTBA U CUCTEMBI IO YCIIOBHIO
3aJ1a4M, UCCIIEA0BATH TOCTPOECHHBIE MOJIENN C UCIOJIb30BaHMUEM arapara ajareOpsl.

DOyHKUUM U rpaGuxku

OnepupoBaTh MNOHATUAMHU: MNepUOAUYECKas (QYHKIMS, TNPOMEKYTKM MOHOTOHHOCTH (YHKIMHM, TOYKH OSKCTpeMyMma (QYHKIHH,
HauOOoJbIIee U HAUMEHbIIEEe 3HAUeHHS (PYHKIIUU Ha MPOMEXYTKE; UCIIOIb30BaTh UX VISl UCCIEA0BAHUS (PYHKIINH, 3a1aHHON TpaduKOM.

OnepupoBaTh MOHATUSAMHU: TpadUKH MOKA3aTENbHOM, JorapuMuUueckod M TPUTOHOMETPUYECKUX (YHKUMN; H300pa)xkaTh HUX Ha
KOOPJAMHATHOMW IIJIOCKOCTH U UCIIOJIb30BaTh Il PEIICHNs YPABHEHUI 1 HEPABEHCTB.

N306paxaTh Ha KOOPAMHATHOW IUIOCKOCTHU TpaUKH JUHEHHBIX YpaBHEHUH M HCIOJIB30BATh UX JUISl PEHICHUS CUCTEMbI JIMHEHHBIX
YPaBHEHHU.

Hcnonb3oBath rpaduku GyHKIUN U KCCIeI0BaHMsI IPOLIECCOB U 3aBUCUMOCTEHN U3 IPYrUX yYEOHBIX AUCLHUIUIMH.

Havyana MaTemMaTH4eCcKOro aHaau3a

OnepupoBaTh MOHATUSAMU: HENpPEpbIBHAS (YHKIUSA; MPOU3BOJAHAS (PYHKIMH; HCIIONb30BAaTh F'€OMETPUUYECKUNA U (PUIMUECKUN CMBICH
MIPOU3BOJHOM IS peUICHUs 3a4a4.

HaxoauTte npon3BoiHbIE 37I€MEHTAPHBIX (QYHKIHMHA, BEIYUCIATH TPOU3BOIHBIE CYMMBI, IPOU3BEICHNUS, YACTHOTO (DYHKIIUH.

Hcnonbp30BaTh MPOU3BOAHYIO JJISl HCCIEN0BaHUS (DYHKIMU Ha MOHOTOHHOCTh M 9KCTPEMYMBI, IPUMEHSTh PE3yIbTaThl UCCIEIOBAHUS K
MTOCTPOCHUIO TPaPHUKOB.

Hcnonp30BaTh NPOM3BOJIHYIO JUISI HAaXOXACHWS HAWIYYIIEro pPELIEHUS B IMPHUKIAJHBIX, B TOM 4YHCIE COLUAIbHO-3KOHOMHUYECKHX,
3aj1aqax.

OnepupoBaTh NOHATUAMHU: IEpBOOOPA3HAs U MHTETrPal; IOHUMATh TEOMETPUUECKHUIN U (PU3NUECKUI CMBICT HHTETpaia.

HaxoauTek nepBooOpa3Hble 3JIeMEHTapHBIX (PYHKIUH; BEIUUCIATH HHTErpal 1o gopmyie Herotrona—JleiOHuna.

Pemate mpuxnagHble 3aaud, B TOM YHCJIE COLMAIBbHO-DKOHOMHYECKOTO M (PM3UYECKOrOo XapakTepa, CPeACTBAMU MaTEeMaTHYeCKOTO
aHaJu3a.



TEMATHUYECKOE INTAHUPOBAHUE
10 KJIACC

KoaunuyecTBO yacoB

Ne HanmeHoBaHMe pa3aesioB U TeM DJieKTpoHHbIe (1u¢poBbIe)
Kourpouabsubie IIpakTHnueckue
n/m | mporpaMmsl Bcero o0pa3oBaTe/IbHbIE PEeCYPChI
padoThI padoThI
MHoskecTBa pallMOHAIBHBIX U
1 NEHCTBUTEIILHBIX YHCEIl. ParinonanbpHbIe 14 1 https://m.edsoo.ru/KYG7NZURY
YPaBHEHMSI U HEPaBEHCTBA
D .
2 YHKLUH W TG, CTEMEHE ¢ Lenby 6 https://m.eds00.ru/EBM1F56M3
NI0Ka3aTesaemM
A 7 n—om .
3 pH(MeTIHCCKitii Kopeb N-0ff cTeneHn 18 1 https://m.edso0.ru/W2CV80370
WppaunoHaibHble ypaBHEHUS U HEPABEHCTBA
DopMyIbl
4 TPUTOHOMETPHUU. TPUTOHOMETPHYECKHE 22 1 https://m.edso0.ru/\WN9ES6GMP
YPaBHEHMUSI
5 [TocnenoBaTeIbHOCTH H IMPOTPECCHH 5 https://m.edsoo0.ru/01INY8KYRU
I1
6 OBTOPEHHC, 0BOBIICHHE, CHCTEMATHIALIAS 3 1 https://m.edsoo.ru/SEBERIVKS
3HAaHUU
OBIIEE KOJIMYECTBO YACOB IIO 68 4 0

I[TPOI'PAMME



https://m.edsoo.ru/KYG7NZURY
https://m.edsoo.ru/E8M1F56M3
https://m.edsoo.ru/W2CV8O37O
https://m.edsoo.ru/WN9ES6GMP
https://m.edsoo.ru/01NY8KYRU
https://m.edsoo.ru/SEBER9VK5

11 KJTACC

KoandecTBo 4acosB

Ne HaumeHoBaHuUe pa3aesioB U TeEM DJleKTPOHHBbIE (IU(pPOBHIE)
KonTpoabubie IlpakTnyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
CrereHb ¢ pallMOHAIBHBIM TIOKa3aTeNIeM.
I1 .
1 ORABATEBHAS (YKL 12 1 https://m.eds00.ru/SSEJGAPNA
IlokazarenpHble ypaBHEHUS U
HEpaBEHCTBA
Jlorapudmuaeckas QyHKITHS.
2 Jlorapudmudeckre ypaBHECHUSA U 12 https://m.eds00.ru/107CT1AVS8
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIIMHA U UX
3 rpaduku. TpuroHoMeTpUIECKUe 9 1 https://m.edsoo.ru/XRW8YNBTP
HEpaBeHCTBA
IT T
4 POMBBOMTAZ. TIPHMEHCHHE 24 1 https://m.eds00.ru/DK9VLOTN4
TPOU3BOIHOM
WuTerpan u ero npuMeHeHUs 9 https://m.edsoo.ru/ALMBWA4BH
CucreMbl ypaBHEHU I 12 1 https://m.eds00.ru/GT0833N3F
HarypanbHbie 1 1ienbie Yncia 6 https://m.edso0.ru/RSRO5SJFR
IT
8 OBTOperiiie, 0000IeHHe, 18 2 https://m.eds00.ru/BFUNE9IBGN
CHCTEMATH3aIUs 3HAHHHA
OBIIEE KOJIMYECTBO HACOB I1O
- 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/SSEJGAPNA
https://m.edsoo.ru/1O7CT1AV8
https://m.edsoo.ru/XRW8YNBTP
https://m.edsoo.ru/DK9VLOTN4
https://m.edsoo.ru/ALMBWA4BH
https://m.edsoo.ru/GT0833N3F
https://m.edsoo.ru/RSR05SJFR
https://m.edsoo.ru/BFUNE9BGN

ITOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
/o

Tema ypoka

MHOxk€eCTBO, Onepaluy Haj
MHO>KecTBaMHU. JlarpaMmel
Diinepa—Benna
PannonanbHble yncna.
OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOH, IPOLICHTHI,
OECKOHEUHBIE EPUOIUYECKUE
npoou

ApudmeTndeckue ornepaiuu c
paIMoOHaNFHBIMH YHCIIaMHU,
npeoOpa3oBaHus YUCIOBBIX
BBIPAKCHU U

KoanuecTBO 4acos

Bcero

KonTpoabHbIe
padoThbI

IIpakTHyeckue
padoThI

Jara
HU3y4YeHMsI

DJIeKTPOHHBbIE MU(PPOBbIE
o0pa3oBaTe/ibHbIe PeCypPChI

https://m.edsoo.ru/HUOLULGL9

https://m.edsoo.ru/37WAS8YES4

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

[Tpumenenue npobeit u
MPOLICHTOB JJIsl pEUICHUs
MIPUKJIATHBIX 3a7a4 U3
Pa3IMYHBIX OTpaciel 3HaHUU U
peabHOM KU3HU

https://m.edsoo.ru/PFOU2V68I

[Ipumenenue npodeit u
MIPOLICHTOB JJIsl PELIEHUS
MIPUKIIAHBIX 3a7a4 U3
Pa3IMYHBIX OTpaCiey 3HaHUU U
peanbHON KU3HH

JleicTBUTENIbHBIE YHCIIA.
ParnmmonansHbie 1

https://m.edsoo.ru/MHOTOXNS3E

https://m.edsoo.ru/P3JPHC8MO0



https://m.edsoo.ru/HU0LULGL9
https://m.edsoo.ru/37WA8YES4
https://m.edsoo.ru/8JYFUB5M4
https://m.edsoo.ru/PFOU2V68I
https://m.edsoo.ru/MHOTOXN3E
https://m.edsoo.ru/P3JPHC8M0

UpparOHAJIIbHBIC YUCJIa

10

ApudmeTndeckue ornepauu c
JEUCTBUTEIIBHBIMUA YHCIIAMU

[TpuOnmxEHHBIE BEIYUCICHUS,

IIPaBUJIa OKPYTJICHUs, IPUKUIKA

Y OLIEHKa pe3yJibTaTa
BBIUNCIICHUI

ToxtecTBa M TOXKICCTBCHHBIC
npeobpazoBaHus

VYpaBHEHHE, KOPEHb YPaBHCHHUS

https://m.edsoo.ru/IMQWZ24T1

https://m.edsoo.ru/JFSKM11EJ

https://m.edsoo.ru/VA4VVHG6PJD

https://m.edsoo.ru/KFDEBHI7I

11

12

HepagenctBo, pemenne
HEPaBEHCTBA

Meron uHTEpBaIOB

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

https://m.edsoo.ru/EIXGRN3D0

13

Pemenue nensix u 1po6HO-
palMoOHAIBHBIX YPAaBHEHUM U
HEPaBEHCTB

https://m.edsoo.ru/ISCWMJUIR

14

KouTponpsHas pabora o teme
"MHOXeCTBa palluOHAJIbHBIX U
JEACTBUTEIIBHBIX YHCEI.
PanmonanbHbie ypaBHEHUS U
HEpaBEHCTRB"

https://m.eds00.ru/T95VYRBXM

15

DyHKIIUS, CIOCOOBI 3aaHus
¢byukuuu. Bzaumuo oOpaTHbie

byHKIIUN

https://m.edsoo.ru/LUY75YGCX

16

I'paduk Gynkmuu. O6nactb
OTIpeNIeTICHUSI U MHOKECTBO
3HaueHud ¢pyukuuu. Hymu
¢yukuuu. [IpomexxyTku

https://m.edsoo.ru/KN7K418VC



https://m.edsoo.ru/IMQWZ24T1
https://m.edsoo.ru/JF8KM11EJ
https://m.edsoo.ru/VA4VH6PJD
https://m.edsoo.ru/KFDEBHI7I
https://m.edsoo.ru/83KWSU6M4
https://m.edsoo.ru/EIXGRN3D0
https://m.edsoo.ru/1SCWMJUIR
https://m.edsoo.ru/T95VYRBXM
https://m.edsoo.ru/LUY75YGCX
https://m.edsoo.ru/KN7K4I8VC

3HAKOIIOCTOAHCTBA

17

18

UéETHbie 1 HEUETHBIE (YHKITMH

CreneHsb ¢ 1eIbIM ITOKa3aTeIEM.
CrannmaptHas ¢opMma 3anucu
JNIEUCTBUTEIILHOT'O YHCIIa

https://m.edso0.ru/TCHOJ9UPK

https://m.eds00.ru/7TS62DZBQ

19

20

21

Hcnonbs30BaHue MOAXOAAIICH
(dhopmbl 3anucu
JICUCTBUTEIIBLHBIX YHCEIT IS
pelIeHus MPAaKTHUECKUX 3a7a4 1
MpeACTaBICHUS JaHHBIX

CrenenHas GyHKIUS C
HaTypaJIbHbIM U LIEJIBIM
nokasarenem. E€ cBoiicTBa u
rpaduk

Apudmerndyeckuit KOpeHb
HaTypaJbHOU CTENIEHU

https://m.edsoo.ru/UWPAJ7N10

https://m.edsoo.ru/13LJ50GEE

https://m.edsoo.ru/7CVYEVAV7

22

23

24

ApudmeTniaeckuii KOpeHb
HaTypaJbHOU CTENEHU
CaoiicTBa apu(pMETHIECKOTO
KOpHSI HaTypaJbHOM CTENIEHU
CaoiicTBa apu(pMETHIECKOTO
KOpHSI HaTypaJIbHOM CTENEHU

https://m.edsoo.ru/KOBCYHL5Y

https://m.edsoo.ru/169L4JVYQ

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

25

26

27

CaoiicTBa apu(pMeTHUECKOTO
KOpHSI HaTypaJIbHOU CTEIEHU
JeiicTBus ¢ apupMeTHYECKUMU
KOpHSIMU N—0#1 CTENEeHU
HeiicTBus ¢ apupMeTHYECKUMU
KOpPHSIMU N—O# CTEIEHU

https://m.edsoo.ru/G5SWZ3RWF

https://m.edsoo.ru/KBGV9J41B

https://m.edsoo.ru/YG9QJLHAI



https://m.edsoo.ru/TCHOJ9UPK
https://m.edsoo.ru/7TS62DZBQ
https://m.edsoo.ru/UWPAJ7N10
https://m.edsoo.ru/13LJ50GEE
https://m.edsoo.ru/7CVYEVAV7
https://m.edsoo.ru/KQBCYHL5Y
https://m.edsoo.ru/I69L4JVYQ
https://m.edsoo.ru/77PFLCQ8N
https://m.edsoo.ru/G5SWZ3RWF
https://m.edsoo.ru/KBGV9J41B
https://m.edsoo.ru/YG9QJLHAI

JleticTBus ¢ apupMETHUECCKUMU

28 C https://m.edsoo.ru/3AMIGAHQSM
KOpHSIMI/I N—OU CTEIIECHU

29 HleficTaus ¢ aE)Hq)MeTquCKHMH https://m.edsoo.ru/3AMOROG1D3
KOpH}IMI/I N—OU CTEIICHU

30 JleicTBHA ¢ apHpMETHIECKIMH https://m.eds00.ru/NRYVSE6Z8
KOpH}IMI/I N—OU CTEIIEHU

31 Petuerine HppauHOHaTbHbIX https://m.eds00.ru/NXMGYF8I5
YpPaBHEHUN U HEPABECHCTB
P

32 clietme ?ppauHOHaHBHHX https://m.edsoo.ru/OWXJFVOGJ
YpPaBHEHUU U HEPABECHCTB

33 Pelerue HppaiHOHabHbIX https://m.eds00.ru/T66K2RMY5
ypaBHCHI/II/I nu HepaBeHCTB
P

34 CHICHHE MpPAtHOHATIbHBIX https://m.eds00.ru/OALNAWIIO
YpPaBHEHUU U HEPABCHCTB
P

35 CHICHHE MPPAOHATbHBIX https://m.edso0.ru/HWHUD2NNC
ypaBHCHI/II/I 41 HepaBeHCTB

36 CBoiicTBa 1 rpaguk KopHs N-0if https://m.edso00.ru/1E25E18SD
CTCIICHU

. N-oii

37 CaoiicTBa i rpaQuK KopHs N-oii https://m.edso0.ru/QNZB9V7GS
CTCIICHU
KouTponbsHas pabora no teme
nA T3 n—

38 . pupMeTHICCKHiE KOPCHE https://m.edsoo.ru/Q1KQCUC4D
ol creneHu. MppannoHanbHbIe
YpaBHEHHUs U HEpaBeHCTBA"
C

39 HHYC, KOCHHYC H TaHTere https://m.eds00.ru/CPX3082P7
YHCIIOBOTO apryMEHTa

40 CHiyC, KOCHHYC M TAHICHC https://m.edsoo.ru/KEQV00CZZ

YHUCJIOBOT'O apryMeHTa



https://m.edsoo.ru/3MIGAHQSM
https://m.edsoo.ru/3M0ROG1D3
https://m.edsoo.ru/NRYVSE6Z8
https://m.edsoo.ru/NXMGYF8I5
https://m.edsoo.ru/OWXJFVOGJ
https://m.edsoo.ru/T66K2RMY5
https://m.edsoo.ru/OA1N4WIJO
https://m.edsoo.ru/HWHUD2NNC
https://m.edsoo.ru/1E25E18SD
https://m.edsoo.ru/QNZB9V7GS
https://m.edsoo.ru/Q1KQCUC4D
https://m.edsoo.ru/CPX3082P7
https://m.edsoo.ru/KEQV00CZZ

41

42

43

44

45

ApKcUHYC, apKKOCHHYC U
ApPKTaHI€HC YUCIIOBOTO
aprymeHTa

ApKcuHYC, apKKOCHHYC U
apKTaHT€HC YMCIIOBOTO
aprymeHra
Tpuronomerpudeckas
OKPYHOCTb, OIIPEJECIICHHE
TPUTOHOMETPUUECKHUX (PYHKIUN
YHCIIOBOTO ApIryMEHTa

Tpuronomerpuueckas
OKPYHOCTb, OIIPEJECIICHHE
TPUTOHOMETPUYECKUX (PYHKIIMIA
YHCIIOBOTO ApIryMEHTa

OCHOBHBIE
TPUTOHOMETPUUYECKHUE (OPMYJIBI

https://m.edsoo.ru/FOAWH45BG

https://m.edsoo0.ru/N4889EZ8R

https://m.edso0.ru/55ZT2FBB9

https://m.edsoo.ru/YYZPF36KN

https://m.edsoo.ru/I8F5RJJ3N

46

OCHOBHBIE
TPUTOHOMETPUICCKUE (OPMYITBI

https://m.edsoo.ru/SC5U397F9

47

48

OcHOBHBIC
TPUTOHOMETPUICCKUE (OPMYITBI
OCHOBHBIC
TPUTOHOMETPUUYECKHUE (OPMYJIBI

https://m.edso0.ru/918HYTGCO

https://m.edsoo0.ru/C9TMKQF48

49

50

[TpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHUH
[IpeoGpa3zoBanue
TPUTOHOMETPUYECKUX
BBIPAKCHUH

https://m.edsoo.ru/91IMO0AFCO

https://m.edsoo.ru/LTBOUHA4F



https://m.edsoo.ru/F9AWH45BG
https://m.edsoo.ru/N4889EZ8R
https://m.edsoo.ru/5SZT2FBB9
https://m.edsoo.ru/YYZPF36KN
https://m.edsoo.ru/I8F5RJJ3N
https://m.edsoo.ru/SC5U397F9
https://m.edsoo.ru/918HYTGC0
https://m.edsoo.ru/C9TMKQF48
https://m.edsoo.ru/9IM00AFC0
https://m.edsoo.ru/LTBOUHA4F

o1

52

53

[IpeobpazoBanue
TPUTOHOMETPUICCKUX
BBIPAXKEHUMN

[IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIpAXKCHUN

[Ipeo6pazoBanue
TPUTOHOMETPUYECKHUX
BBIPAKECHU U

https://m.edsoo.ru/BOK9K8FGV

https://m.edso0.ru/VVM9110N5V

https://m.edsoo.ru/GNKNPMR1U

54

55

56

Pemenue TpuronoMeTpuuecKux
YpaBHEHUI
Pemenne TpuroHoMeTpUIECKUX
YpaBHEHUH
Pemenue TpuronoMeTpuuecKkux
YpaBHEHUH

https://m.edsoo.ru/56 K85EHZU

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

https://m.edsoo.ru/LEPISYY4W

57

58

59

Pemenue TpuronoMeTpuuecKux
ypaBHEHUI
Pemienne TpuroHOMeTpUUECKUX
YpaBHEHUU
Pemenue TpuronoMeTpuuecKux
YpaBHEHUH

https://m.edsoo.ru/MUSCZXEG6Q

https://m.edsoo.ru/HPKOF4KJP

https://m.edsoo.ru/FNX4E5LUC

60

O06o061eHue Mo TeMam
"OCHOBHBIE
TPUTOHOMETPUYECKUE
(bopMyIIBI.
Tpuronomerpuyeckue
ypaBHEHMS"

https://m.edsoo0.ru/796P4UYBR

61

KouTponbsHas pabora no teme

https://m.edsoo.ru/RCOOETONA



https://m.edsoo.ru/BOK9K8FGV
https://m.edsoo.ru/VM911ON5V
https://m.edsoo.ru/GNKNPMR1U
https://m.edsoo.ru/56K85EHZU
https://m.edsoo.ru/6XXPVVJXA
https://m.edsoo.ru/LEPISYY4W
https://m.edsoo.ru/MUSCZXE6Q
https://m.edsoo.ru/HPK0F4KJP
https://m.edsoo.ru/FNX4E5LUC
https://m.edsoo.ru/796P4UYBR
https://m.edsoo.ru/RC00ETQNA

"®opMyJibl TPUTOHOMETPHH.
Tpuronomerpudeckne
ypaBHeHuUA'"/Bcepoccuiickas
MpoBepouHas padbora

Hrorosas koHTposbHas paboTa /
62 Bcepoccwuiickas mpoBepodHas 1
pabota

https://m.edsoo.ru/OINT7D205

O00011eHIE, CUCTEMATH3aALIMS
63 3HaHUH 32 Kypc anreOpsl U

HayaJl MATEMATHYECKOTO
amanusa 10 kimacca

https://m.edsoo0.ru/BO3X694VF

Apudmerndeckas u
reoMeTpHIECKast POTPECCHH.

64 Hcnonp3oBanne mporpeccun 1
IUISL peIICHHsI peaTbHbIX 3a/1a9
NPUKJIAJHOTO XapaKTepa

beckoneuno yOwiBarotas
reOMeTpHYeCcKas IPOTPECCHsI.

65 Cymma 6eCKOHEYHO 1
yOBIBarOIIEH TEOMETPUUECKOM
porpeccuun

66 dopMyra CIOKHBIX MPOIEHTOB 1

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

https://m.edsoo.ru/F5SN2ANA4G

https://m.edsoo.ru/DXJ82PMWO

67 @dopMyra CIOXKHBIX IPOLIEHTOB 1

https://m.edsoo.ru/H7S9QLKEA

OO0o01enue, cucTeMaTu3aIus
68 3HaHUH 3a Kypc anreOpsl U

HayaJl MATEMATHYECKOTO
amamusa 10 kmacca

https://m.edsoo.ru/2193BZ0Q4A

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOIT'PAMME o8



https://m.edsoo.ru/OINT7D2Q5
https://m.edsoo.ru/BO3X694VF
https://m.edsoo.ru/2T49MHHH9
https://m.edsoo.ru/F5N2ANA4G
https://m.edsoo.ru/DXJ82PMWO
https://m.edsoo.ru/H7S9QLKEA
https://m.edsoo.ru/2193BZQ4A

11 KJTACC

Ne KoanuyecTBO 4acoB Jara
DJIeKTPOHHBbIE HU(PPOBbIE
n/ Tema ypoka U3y4eHHU
I Bceer KoHTpoabHBI IIpakTHyeckun ;1 o0pasoBaTe/ibHbIE PECYPChI
0 e padoTbl e padoThI
1 (CTeneth ¢ palHOATbHENM 1 https://m.eds00.ru/3SOCUH3WO0
MoKasareyeM
2 CBOIiCTBA CTENECHU 1 https://m.eds00.ru/S5J1R9GOM
[IpeoGpazoBaHue BhIpaKeHUI,
3 COJZICpIKAIUX palliOHATbHBIC 1 https://m.edsoo.ru/R3V5PAH19
CTCTICHH
[IpeobpazoBanue BoIpaXKEHUH,
4 COJICPIKAIIUX PAIHOHAIIbHBIC 1 https://m.edsoo0.ru/10P1F2ZAS
CTCTICHH
[IpeobpazoBanue BoIpaXKEHUN,
5 CoJIepIKAIUX palliOHATbHBIC 1 https://m.eds00.ru/D9Y G96WX7
CTETICHH
6 HoxasatenbHie ypapHeHi n 1 https://m.edsoo.ru/YX6Y735P2
HEpaBEHCTBA
IT
7 ORAATCILHRIC yPABHCHIA 1 1 https://m.eds00.ru/TSL5ZRHA]
HEPaBEHCTBA
IT
8 ORAATCILHBIC YPABHEHI H 1 https://m.edsoo.ru/M3KPYXTQ09
HEpaBEHCTBA
I1
9 ORASATCILHBIC YPABHEHIA H 1 https://m.edso0.ru/USNVGQXIL
HEpaBEHCTBA
I1
10 ORAATCILHRIC YPABHCHIA 1 1 https://m.eds00.ru/43EARX0D3
HEpaBEHCTBA
11 [Toka3arenbHas GyHKIHS, e& 1 https://m.edsoo.ru/TEO869HTH



https://m.edsoo.ru/3SOCUH3W0
https://m.edsoo.ru/S5J1R9GQM
https://m.edsoo.ru/R3V5PAH19
https://m.edsoo.ru/1OP1F2ZAS
https://m.edsoo.ru/D9YG96WX7
https://m.edsoo.ru/YX6Y735P2
https://m.edsoo.ru/TSL5ZRHAJ
https://m.edsoo.ru/M3KPYXT09
https://m.edsoo.ru/U5NVGQXIL
https://m.edsoo.ru/43EARX0D3
https://m.edsoo.ru/TEO869HTH

CBOICTBa U rpaduK

KonTtponpsHas paboTa 1mo Teme
"CteneHs ¢ palMoHAIbHBIM

12 nokaszaresieM. [lokazarenpHas https://m.edsoo.ru/5BWZVFW9F
dbynkaus. [TokazaTenpHbIC
YpaBHEHHS U HEpaBEeHCTBA"

13 Jlorapudm uuncia https://m.eds00.ru/S2PYSSME7

14 | HCCATHIHBIC H HATYpATbHELE https://m.eds00.ru/AJ51DTX9IE
Jorapu(msl
1 .

15 PeobpasoBaHHe BLpLKeHHI, https://m.eds00.ru/IAWFA1050
COJIEpIKAIUX JIOTapU(PMBI

16 11peodpasosanue BepaxeHui, https://m.eds00.ru/GBGH44TGC
COJIepIKaIUX JIOTapUPMBI
1 .

17 PeoOPA30BAHKE BHIPAXCHHUIL, https://m.eds00.ru/M8QSRFDMS
COJIEpIKaIUX JIOTapU(PMBI
" .

18 peobpasoBanHe BhpLKeHHI, https://m.eds00.ru/6CDNOWZBQ
COJIepIKalUX JIOTaprUPMBbI

19 Jlorapuduureciue ypasnenus u https://m.edsoo.ru/HWUB2LHFU
HEPABEHCTBA
JI

20 OrapuMHECKNE yPABHCHNA 1 https://m.edsoo.ru/2UAGJZC5B
HEPaBEHCTBA

21 Jlorapuduureciue ypasnenus u https://m.edsoo.ru/VOR1JP1KW
HEpPAaBEHCTBA

22 Jlorapuduureckue ypasnenus u https://m.edsoo.ru/OYNMCK9RD
HEPABEHCTBA

23 Horf pudmeckas pynii, e& https://m.edso0.ru/JOOHWINGL
CBOICTBaA U rpaduk

24 Jlorapupmuueckas pyHkuus, eé https://m.edso0.ru/N7K1UXIZQ



https://m.edsoo.ru/5BWZVFW9F
https://m.edsoo.ru/S2PYSSME7
https://m.edsoo.ru/AJ51DTX9E
https://m.edsoo.ru/IAWFA1Q5Q
https://m.edsoo.ru/GBGH44TGC
https://m.edsoo.ru/M8Q8RFDMS
https://m.edsoo.ru/6CDN0WZBQ
https://m.edsoo.ru/HWUB2LHFU
https://m.edsoo.ru/2UAGJZC5B
https://m.edsoo.ru/VQR1JP1KW
https://m.edsoo.ru/0YNMCK9RD
https://m.edsoo.ru/JOOHWINGL
https://m.edsoo.ru/N7K1UXIZQ

CBOICTBa U rpaduK

Tpuronomerpuueckue GyHKINH,

25 . https://m.edso0.ru/LQZVIYRDG
UX CBOWCTBA U rpadUKu
T

26 pHrOIiOMeTqueCKHe R https://m.edsoo.ru/UUWKBSL6F
UX CBOWCTBA U rpauKu
T

27 PHUTOHOMETPHECKILE (pyHKLH, https://m.eds00.ru/95VB5ABI0
UX CBOWCTBA U rpaduku
T

28 PHUTOHOMETPIIECKHE (pYHKIIH https://m.eds00.ru/SP4IPSHQM
UX CBOWCTBA U rpaduKu
IT

29 PHMEPBI TPHTOHOMETpHHECIIX https://m.edso0.ru/SLSQ4AYYN
HEPaBEHCTB
IT

30 PHMEPBI TRHTOHOMETPHHCCIX https://m.eds00.ru/1J19ZJZRQ
HEPaBEHCTB
I1

31 PHNEPB] TRHTOHOMETPHHCCIHS https://m.eds00.ru/QY8YSBTCF
HEPaBEHCTB
IT

32 PHMEPB TPHIOHONCTPHHACCITR https://m.eds00.ru/LL8LZOCDP
HEPaBEHCTB
KouTponbsHas padora no teme
"Jlorapudmudaeckast GyHKITHSI.
Jlorapudmuueckue ypaBHEHUS U

33 HepaBeHCTBa. TpUTOHOMETPUUYCCKU https://m.eds00.ru/X8GZYM5HR
¢ QyHKIIUU U UX
rpaduku. TpuronoMeTpuuecKme
HepaBeHCTBa"

34 HenpeprsiBHble QyHKITUN https://m.edsoo.ru/7ULWADO06B
M

35 CTOAL HHTEPBATIOn [T PEILCHIA https://m.edsoo.ru/RML4LS6CD
HEPaBEHCTB

36 MeToa HHTEPBAJIOB ISl PEIICHUS https://m.edsoo.ru/UV2R8QHUH



https://m.edsoo.ru/LQZV9YRDG
https://m.edsoo.ru/UUWKB8L6F
https://m.edsoo.ru/95VB5ABJ0
https://m.edsoo.ru/SP4IPSHQM
https://m.edsoo.ru/SLSQ4AYYN
https://m.edsoo.ru/IJ19ZJZRQ
https://m.edsoo.ru/QY8YSBTCF
https://m.edsoo.ru/LL8LZ0CDP
https://m.edsoo.ru/X8GZYM5HR
https://m.edsoo.ru/7ULWAD06B
https://m.edsoo.ru/RML4LS6CD
https://m.edsoo.ru/UV2R8QHUH

HCPABCHCTB

37 [TpousBoaHas (yHKIHH https://m.edsoo.ru/WW1RR5VG8

38 [TpousBoaHas HyHKIHH https://m.eds00.ru/TXVIGQIO2

39 I'eomerprrcckui 1 ib nsrecK https://m.edsoo.ru/JZHKV18M1
CMBICJT TPOU3BOHOM
r . .

40 COMCTPHHACCKHI H f,b Hspeckim https://m.edso0.ru/3CPCCY4M6
CMBICJT ITPOU3BOIHOM
11

41 POHSEOAHBIC SHEMEHTapHEIX https://m.eds00.ru/JW5SAJQU3
byHKIHHA

42 HpOHBB(i,Z[HBIG HICMCHTAPHDIX https://m.edsoo.ru/4GlIOYGVZ
byHKIMI
II

43 POHSBOHAT CYMMET, . https://m.edsoo0.ru/E952RO0JH
MIPOU3BEACHMSI, YACTHOTO (PYHKIIHI

44 ~ [IPOM3BOAHAL CYMMEL 5 https://m.eds00.ru/\VVV7MX6YMG
MIPOU3BEACHHMS, YACTHOTO (PYHKIIHI
11

45 POHSBOMHAT CYMMBT, . https://m.edsoo.ru/4ABJ5FF9Z4
MPOU3BEICHHSI, YACTHOTO (PYHKIIHI
[IpumMeHnenne npon3BOgHOM K

46 UCCIIeI0BaHNIO (DYHKIUI Ha https://m.eds00.ru/SW35GSVPK
MOHOTOHHOCTb U DKCTPEMYMBbI
[IprumeHeHnne npou3BOAHOM K

47 UCCIIeI0BaHNI0 QYHKIUI Ha https://m.edso0.ru/8WL91USN6
MOHOTOHHOCTb ¥ 3KCTPEMYMBI
IIpuMeHeHnne nponu3BOAHON K

48 uccienoBaHuio (hyHKIHA Ha https://m.edsoo.ru/NE66 XE267
MOHOTOHHOCTb U 9KCTPEMYMBI
n .

49 PHMEHEHHE HPOHIBOAHON X https://m.eds00.ru/SDOD4AJ44

MCCIIEZIOBAHUIO (QYHKIUI Ha



https://m.edsoo.ru/WW1RR5VG8
https://m.edsoo.ru/TXVIGQIO2
https://m.edsoo.ru/JZHKV18M1
https://m.edsoo.ru/3CPCCY4M6
https://m.edsoo.ru/JW5SAJQU3
https://m.edsoo.ru/4G1IOYGVZ
https://m.edsoo.ru/E952ROOJH
https://m.edsoo.ru/VV7MX6YMG
https://m.edsoo.ru/4BJ5FF9Z4
https://m.edsoo.ru/SW35GSVPK
https://m.edsoo.ru/8WL91USN6
https://m.edsoo.ru/NE66XE267
https://m.edsoo.ru/SD0D4AJ44

MOHOTOHHOCTD U OKCTPCMYMBI

50

51

52

HaxoxxieHre HaubonbIIero u
HaMMEHBUIETO 3HaYEHUS QyHKIUU
Ha OTPE3KE

Haxoxnenne HanOoIbIIEro U
HaWMEHBIIIETO 3HaYCHUS QYHKIIUH
Ha OTpE3Ke

Haxoxnenne HanOoIbIIETrO U
HaWMEHBIIIETO 3HaAYCHHUS () YHKIIHH
Ha OTpe3Ke

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

https://m.eds00.ru/N1RZQXS50

https://m.edsoo.ru/MAFI1GQ68

53

54

55

Haxoxxienre HaubobIIero u
HaMMEHBUIETO 3HaYeHUS QYHKIUU
Ha OTPE3KE

Haxosxaenne HanOoJIbIIEro u
HaWMEHBIIIETO 3HAYCHHUS () YHKIIHH
Ha OTpE3Ke

Haxoxnenne HanOoJIbIIETO U
HaWMEHBIIIETO 3HAYCHHUS (YHKIIHH
Ha OTpe3Ke

https://m.edsoo.ru/AKTKOA3GX

https://m.edsoo.ru/FOQUM5MO
W

https://m.edsoo.ru/B1UM1880F

56

[Ipumenenre npou3BOIHOM I
HAaxO0KJICHUS] HAWJTy4lIero
pelieHus B MPUKIAIHbIX 3a/1ayax,
JUTsl OTIPENEEHUSI CKOPOCTH
nporecca, 3aJaHHoro GopmyIoit
WM rpaduKoM

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

57

Kontponpsnas pabota mo teme
"IIponsBoaHas. [Ipumenenue
MPOU3BOHON"

https://m.edsoo.ru/l1TOP2Z\W6



https://m.edsoo.ru/7272CUKCS
https://m.edsoo.ru/N1RZQXS5O
https://m.edsoo.ru/MAFI1GQ68
https://m.edsoo.ru/AKTKOA3GX
https://m.edsoo.ru/FOQUM5MOW
https://m.edsoo.ru/FOQUM5MOW
https://m.edsoo.ru/B1UM188OF
https://m.edsoo.ru/76RUOW8L4
https://m.edsoo.ru/I1T0P2ZW6

[TepBooOpa3nas. Tabnua

58 https://m.edsoo.ru/IMD2K21JP
NEepBOOOPA3HBIX
I1 .T

59 eppoobpasiia. Tabmiua https://m.edsoo.ru/EKWEWG6ZVN
EpBOOOPA3HBIX
" .

60 HTETPail, TEOMETPHTCCRIT 1 https://m.eds00.ru/GXN2ALIAF
(U3UYECKUI CMBICII HHTErpaia
" .

61 HTETPAiL, TEOMETPHACCIH 1 https://m.eds00.ru/LDIF617XS
(u3HYECKUl CMBICII HHTErpajia
" .

62 Hrerpal, EeOMeTqueCKHH 1 https://m.eds00.ru/R41DMTCOB
(bu3MUecKUil CMBICI HHTErpajia

g3 DPIMHCIICHWC HHTCrpana fo https://m.edso0.ru/WOFLPOBIR
dhopmyne Herorona—JleliOHua

g4 ~ DbITHCICHHUC MHTCTpana fo https://m.eds00.ru/8W8SCCYVO
dhopmyne HeroTrona—JleiiOnuna
B

65 PIAICIICHHE HITErpata 1o https:/m.edso0.ru/YZNSQLCS5
dhopmyne HeroTrona—JleliOnura
B

66 PIHHCIICHIE HHTErpasta EIO https://m.edsoo.ru/PEIN5SCBKG
dhopmyne Herorona—JleliOHuIia

67 CucreMbl IMHEHHBIX YPaBHEHHM https://m.edso00.ru/2BXZCOHMO

68 CucTeMbl IMHEHHBIX YPaBHCHHM https://m.edsoo.ru/VMRPNPCKE
Pelenre npuKIaIHBIX 33249 C

69 IIOMOIIBI0 CUCTEMBI JINHEWMHBIX https://m.edsoo.ru/5LBV5WHAH
YPaBHEHUU
Perrenre npukIagHbIX 3a/1a4 C

70 IIOMOIIbI0 CUCTEMBI JINHEWHBIX https://m.edsoo.ru/YBRDA3AEN
YpaBHEHUU
C

71 HCTEMBL 1 COBOXYTIHOCTH LEIBIX, https://m.eds00.ru/HKFHNLZWS5

palMOHAIbHBIX, UPPALUOHAIIBHBIX,



https://m.edsoo.ru/IMD2K2IJP
https://m.edsoo.ru/EKWEW6ZVN
https://m.edsoo.ru/GXN2ALIAF
https://m.edsoo.ru/1D9F617XS
https://m.edsoo.ru/R41DMTCOB
https://m.edsoo.ru/WOFLPOB9R
https://m.edsoo.ru/8W8SCCYVO
https://m.edsoo.ru/YZN8QLCS5
https://m.edsoo.ru/PEIN5CBKG
https://m.edsoo.ru/2BXZC0HMO
https://m.edsoo.ru/VMRPNPCKE
https://m.edsoo.ru/5LBV5WHAH
https://m.edsoo.ru/YBRDA3AEN
https://m.edsoo.ru/HKFHNLZW5

72

[I0Ka3aTEeIbHBIX,
Jorapu(pMUYECKUX YpaBHEHUH U
HEPaBEHCTB

CucreMbl 1 COBOKYTHOCTH IENbIX,
paIMoOHANBHBIX, UPPAIIMOHAIIBHBIX,
MOKa3aTeIbHBIX,
Jorapu(pMUUYECKUX YpaBHEHUH U
HEPABEHCTB

https://m.edsoo.ru/YLE9C41W2

73

74

CucreMbl 1 COBOKYITHOCTH LIENBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
[I0Ka3aTEeJIbHBIX,
Jorapu(pMUYECKUX YpaBHEHUH U
HEPABEHCTB

CucreMbl 1 COBOKYITHOCTH LIENBIX,
palMOHATbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeNbHBIX,
norapu(pMUIECKUX YpaBHEHUH U
HEPABEHCTB

https://m.edsoo.ru/W9M6V504U

https://m.edsoo.ru/GSDPSMHW
W

75

76

77

Hcnonb3oBanue rpadukoB
GyHKIMHI 171 pelieHus ypaBHeHUM
U CUCTEM

Hcnonb3oBanue rpadukoB
GyHKIMA 7151 peleHus ypaBHEHUH
U CUCTEM

IIpumeHeHne ypaBHEHUH, CUCTEM
Y HEPABEHCTB K PEIICHUIO
MaTeMaTU4ECKUX 3aJad U 3a/1a4 U3
pa3IMYHbIX 00J1acTel HAyKH U
pearbHOM KU3HU

https://m.edso00.ru/6JNYNDX7V

https://m.edsoo.ru/YFM784B20

https://m.edso0.ru/8RGQ8C80M



https://m.edsoo.ru/YLE9C41W2
https://m.edsoo.ru/W9M6V504U
https://m.edsoo.ru/GSDPSMHWW
https://m.edsoo.ru/GSDPSMHWW
https://m.edsoo.ru/6JNYNDX7V
https://m.edsoo.ru/YFM784B20
https://m.edsoo.ru/8RGQ8C80M

78

79

KouTponsHas padorta o teme

"NHTerpan v ero NpuMeHEeHUs.

Cucrembl ypaBHeHUI"

HaTypaJ'II)HBIe N OCJIBIC YHCJIa B

3aJadax nu3 peaHLHOﬁ KHU3HHU

https://m.edsoo.ru/ULRCW8K3K

https://m.edsoo.ru/FXI8L411G

80

81

82

HaTypaJ'II)HBIe N OCJIBbIC YHCJIa B

3a7a4ax U3 peajbHOU )KU3HU

Harypanbnble 1 nenslie yncia B

3aJadax U3 peanLHoﬁ KHU3HHU

[Tpu3Haky J€TMMOCTH LETBIX
yucel

https://m.edsoo.ru/V8YAT62FH

https://m.edsoo.ru/VVU1EQOO3ZE

https://m.edso0.ru/9D05UTK50

83

84

85

86

HpI/I?)HaKI/I JCIIMMOCTH L CIIBIX
YHUCCII

[Tpu3Haky JETMMOCTH LETBIX
yucel

[ToBTOpenue, o606IICHHE,
cucTeMaTH3aINsA 3HAaHUH.
YpaBHeHus

[ToBTOpenue, o606IICHHE,
cHCTeMaTHu3aIus 3HaHUM.
YpaBHeHuUst

https://m.edsoo.ru/TMXKTQFOM

https://m.edsoo.ru/1JPOLI3ZD

https://m.edsoo.ru/NVC4TMOM?Z20

https://m.edsoo.ru/YSBSWMEC3

87

88

89

[ToBTOpEeHUE, 0000IICHHE,
cucTeMaTH3alus 3HaHUH.
YpaBHeHus

[ToBTOpenue, 0600MIIEHNE,
cucTeEMAaTH3aINA 3HAaHUN.
YpaBHeHust

[ToBTOpeHnue, 06006IICHHE,

https://m.edsoo.ru/Y9A4RM3BK

https://m.edso0.ru/L88XDG22C

https://m.edso00.ru/1ZYQYJL7E



https://m.edsoo.ru/ULRCW8K3K
https://m.edsoo.ru/FXI8L41IG
https://m.edsoo.ru/V8YAT62FH
https://m.edsoo.ru/VU1E0O3ZE
https://m.edsoo.ru/9D05UTK50
https://m.edsoo.ru/TMXKTQFQM
https://m.edsoo.ru/1JP0LI3ZD
https://m.edsoo.ru/VC4TMOM20
https://m.edsoo.ru/Y5BSWMEC3
https://m.edsoo.ru/Y9A4RM3BK
https://m.edsoo.ru/L88XDG22C
https://m.edsoo.ru/1ZYOYJL7E

90

cUcTeMaTHu3als 3HaHuH.
YpaBHeHus

[ToBTOpenue, o006IICHHE,
CUCTEMAaTHU3alMs 3HAHUMN.
YpaBHeHUst

https://m.edsoo.ru/A20UYR3BH

91

92

93

[ToBTOpEeHUE, 0000IICHHE,
cucTeMaTH3alus 3HAaHUM.
Hepagencrpa

[ToBTOpeHnue, 0600IIEHNE,
CUCTeMaTH3aIus 3HaHUH.
Hepagsencrsa
[ToBTOpEenue, o006IICHHE,
CUCTeMaTH3aIus 3HaHUH.
HepasenctBa

https://m.edsoo.ru/QWF7KCSIU

https://m.edsoo.ru/LD1ZHGSWE

https://m.edso00.ru/OC78SW60K

94

[ToBTOpeHnue, o6o01IIEHNE,
cucTeMaTH3alus 3HAaHUM.
Hepagsencrtpa

https://m.edsoo.ru/ X8AR14AUP

95

96

[ToBTOpEeHUE, 0000IICHHE,
cucreMatu3aiys 3HaHui. CUCTEMBI
ypaBHEHUI

[ToBTOpenue, o0061IICHUE,
cuctemMaTu3anus 3HaHUH. CUCTEMBI
YpaBHECHUU

https://m.edso0.ru/D6Z5D67X0Q

https://m.edso0.ru/S6P9OSBDO

97

[ToBTOpEeHue, 060061IICHHE,
cucTeMaTH3alus 3HaHUH.
OyHKIMHU

https://m.edso0.ru/678RGWN7D

98

[ToBTOpenue, 0600MIIEHNE,
cucTeMaTH3alus 3HAaHUM.

https://m.edso00.ru/O2WTED9XN



https://m.edsoo.ru/A20UYR3BH
https://m.edsoo.ru/QWF7KCSIU
https://m.edsoo.ru/LD1ZHGSWE
https://m.edsoo.ru/OC78SW6OK
https://m.edsoo.ru/X8AR14AUP
https://m.edsoo.ru/D6Z5D67XQ
https://m.edsoo.ru/S6P9OSBDO
https://m.edsoo.ru/678RGWN7D
https://m.edsoo.ru/O2WTFD9XN

DOyHKIUN

99 HToroBast KOHTpOJIbHAs paboTa 1 https://m.edso0.ru/XDBSVO654

100  HroroBast KOHTpOJIbHAS paboTa 1 1 https://m.eds00.ru/LMTCHG7QX
O00011eHIE, CHUCTEMATH3ALIMS

101 SHAHMI 32 KYPC AITCOPb 1 HAkAL 1 https://m.edso00.ru/CKSK7PI30
MareMaTtndeckoro aHaiauza 10-11
KJIACCOB
O00011eHIE, CHCTEMATH3ALIMS

102 SHAHMI 32 KYPC AITCOpb 1 HAkaL 1 https://m.edso0.ru/7GHSLC527
MareMaTtndeckoro aHaiauza 10-11
KJIaCCOB

OBUIEE KOJIMYECTBO YACOB I1O 102 6

I[TPOIT'PAMME



https://m.edsoo.ru/XDBSVO654
https://m.edsoo.ru/LMTCHG7QX
https://m.edsoo.ru/CKSK7PI3O
https://m.edsoo.ru/7GHSLC527

MPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM ITPOI'PAMMBI

10 KJIACC
Kon . .
HpoBeEpsIeMOro IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpPaMMBbI CpeiHero 0o1ero
o0pa3oBaHus
pe3yJabTara
1 Yucna v BRIUKACIECHUS
11 OrnepupoBaTh MOHATUAMU: PALIMOHATIBHOE U JEHCTBUTEIIHBHOE YUCII0, OOBIKHOBEHHAS U IECATHYHAS APOOH, MPOIEHTHI
1.2 BrimonHaTh apudMeTndecKue onepauu ¢ palimoOHaIbHBIMU U IEHCTBUTEILHBIMUA YUCIIAMU
1.3 BrinonHsaTe npuOamKEHHBIE BBIYUCICHUS, UCIIONB3Ys MPaBWIa OKPYIJICHUS, JeiaTh MPUKHUAKY M OIEHKY pe3yJbTara
BBIYMCIICHU I
OrniepupoBaTh MOHATUSAMU: CTEIMIEHD C IIEJIBIM MOKa3aTeeM, CTaHIapTHas popMa 3anucu JeHCTBUTEIIBHOTO YHCIIa, KOPEHb
14 HATypaJIbHOW CTETICHH; UCIIOIb30BaTh MOIXOAAIIYI0 (OpPMY 3aMMCU IEUCTBUTEIBHBIX YHUCEN JJIsI PEIICHUS TTPAKTUYECKUX
3a/1a4y ¥ IpeACTaBICHUS JaHHbBIX
15 OnepupoBaTh NOHATHSIMU: CHHYC, KOCUHYC UM TaHT'€HC MPOU3BOJIBHOTO YIJIa; HCIOJIb30BaTh 3alUCh MTPOU3BOJIBHOIO YIJIa
yepe3 00paTHbIe TPUTOHOMETpUYECKUEe (HYHKIIUU
2 YpaBHEHHS 1 HEPABEHCTBA
21 OnepupoBaTh NOHATUSAMHU: TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO, ILI€JIO€, PALlMOHAIBHOE, HPPALMOHAIBHOE YPABHEHHUE,
HEPABEHCTBO, TPUTOHOMETPUYECKOE YPABHEHHE
2.2 BrinonaHsaTe mpeoOpa3oBaHusi TPUTOHOMETPUUYECKHUX BBIPAXKEHUHN U PelIaTh TPUTOHOMETPUUECKUE YPaBHEHUS
23 BrimonHaTh npeobpazoBaHus HETIX, PAIIMOHATBHBIX U UPPAIMOHATILHBIX BHIPAXKEHUI U PEIIaTh OCHOBHBIC THIIHI 1ENBIX,
pPalMOHAIBHBIX U UPPALMOHATIBHBIX YPABHEHUN U HEPABEHCTB
24 [TpuMeHsTh ypaBHEHHUSI ¥ HEPABEHCTBA JIJISl PEUICHUST MATEeMAaTHUECKHUX 3a7a4d U 3a7a4 U3 Pa3IMYHBIX 00acTeld HAyKu U
peanbHOU )KU3HU
25 MonenupoBath peaibHbIE CUTYallMH Ha SI3bIKE alreOpbl, COCTABIISATh BHIPAXKEHUS, YPABHCHUS, HEPABEHCTBA 110 YCIIOBHIO
3aJla4y¥, UCCIIeI0BATh MOCTPOCHHBIC MOJIEIU C MCIIOJIh30BAaHUEM ammapara ajareopsbl
3 OyHKUMK U rpaduKu
3.1

OnepupoBaTh MOHATUSMU: (QYHKIUSA, CIOCOOBI 3amaHus (YHKIUH, OOJIACTh OINpENeNICHUS W MHOXKECTBO 3HAYCHUM




byHK1MH, TpaduK GYHKIIUHA, B3AUMHO 00paTHBIC (PYHKITMH

3.2 OnepupoBaTh NOHATUAMU: YETHOCTh U HEYETHOCTh (DYHKIIUU, HYJIN (QYHKIMH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBath rpaguku GyHKUMN U1 pELICHUs] ypaBHEHUI
3.4 Crpoutb 1 4uTaTh rpaPuKN TMHEUHON (QYHKLNHU, KBAIPATUYHON (QYHKIMH, CTETIEHHON (YHKLUU C IIEJIBIM OKa3aTeIeM
35 Wcnonb3oBarh rpaguku (yHKUMNA Ui KUCCIENOBAaHUS IMPOLIECCOB M 3aBUCHUMOCTEN MpU PEIIEHUU 3aJad W3 JIPYTUX
y4eOHBIX ITPEIMETOB U PeaIbHOM JKU3HU, BBIpaXaTh (hOpMyJaMHU 3aBUCUMOCTH MEXAY BEIMYMHAMHU
4 Hayana MaTemMaTH4eCKOro aHaau3a
4.1 OnepupoBaTh NOHATHSIMU: TIOCIEA0BATEILHOCTD, apU(PMETHUYECKAsI U TEOMETPUUECKAs IPOTPECCUHI
4.2 OnepupoBaTh NOHATHSAMHU: OECKOHEUHO YOBIBarOIIas reoOMeTpUYecKas IMporpeccHs, cymMmMa OECKOHEYHO YOBIBarolleH
FE€OMETPUYECKON MTPOrPECCUH
4.3 3amaBaTh MOCJIEA0BATEIBHOCTH Pa3IMYHBIMU CLIOCOOAMU
4.4 Hcnonp30BaTh CBOMCTBA MTOCIIE0BATEIIBHOCTEN U IPOTPECCUI IS PEILIEHUS PEANIBHBIX 3a/1a4 IPUKIIAJHOTO Xapakrepa
5 MHokecTBa 1 JIOTHKa
5.1 OnepupoBaTh NOHATUSMH: MHOXECTBO, ONIEPALIMH HAJl MHOKECTBAMHU
52 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar A ONUCAaHUs peajbHbIX IMPOLIECCOB M SIBICHUM, NPU pELICHUU
3a/1a4 U3 APYTUX yYEOHBIX MPEIMETOB
5.3 OnepupoBaTh NOHATUSIMU: OIIpe/IeTIEeHUE, TEOpeMa, CIeICTBHE, J0KA3aTEeIbCTBO
11 KUIACC
Kox . .
poBepsIeMOro IIpoBepsiemble peAMeTHBIE pPe3yabTAThI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeiHero 001ero
o0pa3oBaHus
pe3yJbTaTa
1 Hucna v BBIYKUCICHUS
1.1 OnepupoBaTh NOHATUAMU: HATYpaJbHOE, LEJI0E YUCIIO; UCIIOJIb30BAaTh MPU3HAKH JIETUMOCTH 1IEJIbIX YHCEeNl, pa3JIoKeHHE

YKCiia Ha IPOCTBIC MHOXKHUTCIIN JJIA pCIICHUA 3aaa4




1.2

OHCpI/IpOBaTB MOHATUCM: CTCIICHb C PAlIMOHAJIbHBIM ITOKAa3aTCJICM

13 OnepupoBaTh NOHATUSIMHU: JIOTapU(M YHCIIa, AECITHUHbIE U HATYpaJbHbIE JTOTaPU(PMBI
2 YpaBHEHMS U HEPABEHCTBA
21 [TpuMeHsTH CBOMCTBA CTENEHU AJisi IPeoOpa3oBaHMs BRIPAXKEHUI, ONIEPUPOBATh MOHATUSAMHU: MMOKa3aTeIbHOE YpaBHEHUE
1 HEPaBEHCTBO; pElIaTh OCHOBHBIE TUIBI IOKA3aTEJIbHBIX YPABHEHU U HEPABEHCTB
29 BrimonHaTh mpeoOpa3oBaHusl BBIPAKEHUN, COAEpKAIIMX JIOrapu(Mbl; ONEpPUpPOBaTh MOHATUAMH: JOrapuPpMUUECKOe
YpaBHEHHE U HEPABEHCTBO; pelIaTh OCHOBHBIE TUIIBI JIOTApU(MUYECKUX YPAaBHEHUN U HEPABEHCTB
2.3 Haxonutsb pelieHus npocTeNmX TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 OrnepupoBaTh NOHATHIMU: CUCTEMA JIMHEHHBIX YPABHEHUM U €€ PEIICHHE; UCITOIb30BAaTh CUCTEMY JIMHEHHBIX YPaBHEHUN
JUISl PELLICHUS] MPAKTUYECKUX 3a/1a4
2.5 Haxonutsb pelieHus npocTeHImX CUCTEM U COBOKYITHOCTEHN pallMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB
26 MopenupoBath peanbHble CUTYaIlMH Ha S3bIKE anreOpbl, COCTABISITh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U CHCTEMBI
110 YCJIOBHIO 33/1a4H, UCCIEI0BATh NOCTPOCHHBIE MOJIEIH C UCIIOJIH30BAaHUEM anmapara anreopbl
3 OyHKIMH U TpaQUKU
OnepupoBaTh MNOHATUSAMH: MEpHOANYECKas (QYHKIMS, MNPOMEXKYTKM MOHOTOHHOCTH (YHKIUHM, TOYKM BSKCTpeMyMa
3.1 ¢yHkuuy, HauOoJblllee W HaWMEHbIIEe 3HAUYCHUS (YHKIMM Ha MPOMEXKYTKE; HCIIONB30BaTh MX JUISL HCCIIEAOBAHMS
byHKIMH, 33JaHHON TpaguKOM
39 OnepupoBath MOHATHAMU: TpadUKH MOKAa3aTEIbHON, JTOrapu(PMUUECKON U TPUTOHOMETPUYECKUX (PYHKIIUN; U300paKaTh
UX Ha KOOPJMHATHOM IUIOCKOCTH U UCIIOJIb30BATh ISl PELLICHUS] YPAaBHEHUM U HEPABEHCTB
33 N300paxkaTs Ha KOOPAMHATHOW TMJIOCKOCTU T'paMKU JIMHEWHBIX YPaBHEHHUHN M UCIIOJIB30BATh MX JI PEIICHUS CHUCTEMBI
JIMHEVHBIX YPABHEHUU
3.4 Hcnonb3oBath rpaguku GyHKUMN 11 UCCIEA0BAHUS IPOLIECCOB U 3aBUCUMOCTEN U3 JPYIUX yU4E€OHBIX AUCLUIIUH
4 Havana MmaTemaTH4ecKoro aHaansa
4.1 OnepupoBaTh TOHATUSAMHU: HeNpepbIiBHAS (YHKIMS, TPOU3BOAHAS (DYHKIMHU; HCIONB30BATh T€OMETPUUYECKHA U
bu3znyeckuil CMbICI TPOU3BOIHOM TSl pellIeHus 3a1a4
4.2 HaxoauTe mNpou3BOJHBIE 3IEMEHTApHBIX (YHKUWH, BBIUUCIATH NPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YaCTHOTO
byHKIMMA
4.3

Hcnonb30BaTh MPOU3BOIHYIO AJsl MCCIEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHATh PE3yJbTaThl




HCCJICAOBAHUA K ITIOCTPOCHUIO Fpa(l)I/IKOB

4.4 Hcnonb30BaTh NPOM3BOAHYIO [UIsl HAXOXKJEHUS HAWIYYIIEr0 pEeHIeHHs B NPUKIATHBIX, B TOM YHCIE COLIMAIBHO-
HKOHOMHYECKHUX, 3a]1a4ax

4.5 OnepupoBaTh NOHATUAMU: IEPBOOOPA3HAs U UHTErPAT; IOHUMATh T€OMETPUUECKUNA U (PU3NYECKHUI CMBICT MHTErpaia

4.6 Haxonute nepBooOpa3Hbie 21eMEHTApHBIX (YHKUUMN, BEIUUCIATH HHTErpall o Gpopmyiie Hetotona — JlelioHuma

4.7 Pemate npuknaaHele 3ajadd, B TOM 4YHCJE COLUAIBHO-3KOHOMHMYECKOTO M (PU3MYECKOTO XapakTepa, CpeICTBaMH

MAaTEMaTHYCCKOI'O aHaJIn3a




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMbIii 3J1IeMEHT COAEPKAHUA

Koxa
1 Ywucna ¥ BEIYUCICHUS
Panmonansupie uncia. OOBIKHOBEHHBIE W JECATUYHBIE JpOOH, TPOIEHTH, OECKOHEYHbIC MEPUOJAMYECKUE ApOoOu.
11 ApudmeTndeckre oneparnuu ¢ pallMOHAILHBIMU YHCIIAMH, PE0Opa30BaHUs YHUCIOBBIX BhIpakeHUH. [Ipumenenue apodeit u
MIPOIEHTOB JIJIs PEIICHUS MPUKIAIHBIX 3a/1ad U3 Pa3IMUHbIX OTpacyieil 3HAaHUW U peaIbHOM KU3HU
1.2 JletfictBuTenbHBIe uYnciia. ParmoHalbHBIE W HppallMOHAIBHBIC YHClia. ApupMETHUYECKHE ONEpaluu C JIeHCTBUTEIHHBIMHU
guciamu. [IpubnrkéHHBIC BEIYUCICHUS, TIPaBUiIa OKPYTJICHUS, TPUKHJIKA U OLICHKA PE3yIbTaTa BEIYUCICHUI
1.3 Crenerp ¢ 1enbiM TokazateneMm. CraHmapTHas QopMa 3amucu JeHCTBUTEIBHOrO 4ucia. Vcmoib3oBaHWE MOAXOAAIICH
(GhOpMBI 3aITUCH ACHCTBUTEIBHBIX YHCEIT JIS PEIICHHS MPAKTHYSCKHUX 3a1a4 U MPEACTaBICHUS TaHHBIX
1.4 ApudmeTndeckuii KOpeHb HaTypaIbHOU cTeneHu. JIeHcTBUS ¢ apuMETHISCKUMH KOPHIMHU HATypaJbHOW CTEIICHH
1.5 CuHyc, KOCUHYC M TAaHT'€HC YUCIIOBOI0 apryMeHTa. APKCHHYC, apKKOCHUHYC, ApKTAHT€HC YHCIOBOTO apryMeHTa
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 TosxecTBa M TOKIESCTBEHHBIC MPEOOPa30BaAHUS
2.2 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BhIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE (DOPMYIIBI
2.3 VYpaBHeHue, KopeHb ypaBHeHUsA. HepaBeHCTBO, penieHrne HepaBeHCTBA. MeTo 1 HHTEPBAJIOB
24 Pemrenne menbix u 1poOHO-paIliOHATBHBIX YPaBHCHHH M HEPABCHCTB
2.5 Pemienue upparmoHaibHbIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUYECKUX YPaBHEHUN
27 [IpuMeHeHre ypaBHEHUM W HEPABEHCTB K PEIICHUI0O MAaTEMAaTHMYECKUX 3aJad M 3a/Jad M3 Pa3IMYHbIX 00JIacTe HayKu M
pEaNbHOU KU3HU
3

OyHKIUH U rpaQuKu




3.1

Oynxkius, ciocods! 3aganus Gynakuuu. ['paduk Gynkinun. Bzaumuo obparubie pyHKINN

3.2 OO6uacte omnpeneneHuss U MHOXKeCTBO 3HaueHuM (yHkumu. Hymm ¢ynkumn. IIpomexyTku 3HakomocTtosHcTBa. YETHBIE M
HeuéTHbIE QYHKIIUU
3.3 CrenenHass (QpyHKUMsI C HaTypalbHBIM M ILIeJbIM HoKa3areneMm. E€ cpoiictBa u rpaduk. CBoiicTBa U rpaguk KopHs N-oit
CTENEHU
3.4 Tpuronomerpuueckas OKpy>KHOCTb, OTIpEIETICHHE TPUTOHOMETPUUECKUX (PYHKIIUN YUCIOBOTO apryMeHTa
4 Hayganma MmaTemMaTH4eCKOro aHanms3a
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUsI TTOCIIE0BATEIBHOCTEH. MOHOTOHHBIE MOCIEI0BATEILHOCTH
Apudpmernyeckass UM TreoMeTpuueckas mnporpeccuu. beckoHeuHo yOwiBatomas reomerpuueckas mnporpeccus. Cymma
4.2 O0eckoHEeYHO YOBIBAOIIEH reoMeTpudeckoil mporpeccuu. opMynna CI0XKHBIX MPOIEHTOB. Vcmoiap30BaHNEe MPOTPECCUN IS
pELIECHNs pEAJIbHBIX 3a1a4 IPUKIAJIHOTO XapaKkrepa
5 MHoecTBa U JIOTHUKa
51 MHokecTBO, onepanuu Haja MHOXecTBamu. J(marpammbel Oiniepa — BeHHa. [IpuMeHeHHE TEOpPETHKO-MHOKECTBEHHOTO
anmnapara Juis ONMCaHUs pealIbHBIX IPOLECCOB U SIBJICHUM, IPH pELICHUH 3a7a4 U3 IPYTUX y4eOHBIX IPEIMETOB
5.2 Onpenenenue, TeopeMa, CIeICTBHAE, JOKA3aTEIbCTBO
11 KUIACC
Kon IIpoBepsieMblIii 2JI€eMEHT COEPIKAHUS
1 Hucna v BBIYKUCICHUS
11 Hatypansnsie u niensle yncna. [Ipu3Haky 1eaIuMOCTH HEIbIX YHCET
1.2 CreneHb ¢ pallMoOHaNbHBIM MTOKa3zareneM. CBONCTBA CTENEHU
1.3 Jlorapugwm uncna. JlecaTnunble U HaTypajbHbIC JOTapUPMBbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeoGpazoBaHue BeIpak€HUH, COAEPKAILUX JTOrapU (MBI
2.2

[TpeoOpazoBaHMe BbIpaXKEHUM, COAEPKAIINX CTENEHH ¢ PALIMOHAIBHBIM ITOKa3aTelleM




2.3

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 [Toka3aTenbHble YpaBHEHUS U HEPABEHCTBA

2.5 Jlorapudmuueckue ypaBHEHUsI U HEPABEHCTBA

2.6 CucTtembl TMHEWHBIX ypaBHEHUN. Penenne npukiiagHbIX 3a7a4 ¢ IOMOIIBI0 CUCTEMBI IMHEUHBIX YPAaBHEHUN

2.7 CucTemMbl 1 COBOKYITHOCTH PAllMOHATIBHBIX YPABHEHHUI 1 HEPABEHCTB

28 [IpumeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEeMAaTHMYECKUX 3aJlad U 3a/lay U3 Pa3InyHbIX 001acTeil HAyKu U
peanbHON KU3HU

3 OyHKIMH U TpaQUKU

31 Oyukuus. Ilepuoanueckue ¢yHkuuu. IIpoMexyTku MOHOTOHHOCTH (YHKIMH. MakCUMymMbl U MHHMUMYMBI (DYHKLHU.
HauGonbiiee 1 HauMeHblee 3Ha4eHNe PYHKIIUU Ha POMEKYTKE

3.2 Tpuronomerpuueckue GyHKIIMH, UX CBOMCTBA U rpaQuKu

3.3 [TokazarenpHas u Jorapudmuueckas QyHKIMH, UX CBOMCTBA U rpaQuKu

3.4 Hcnonws3zoBanne rpadukoB GyHKIUHN A pelICHUsS YPAaBHEHUM U TMHEWHBIX CUCTEM

35 Hcnonb3oBanue rpadukoB QyHKIMI ISl UCCIAEA0BAHUS MPOLIECCOB M 3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT IPU PEIICHUHU 3a]a4
U3 APYTUX Y4eOHBIX MMPEIMETOB U PeaIbHON KU3HH

4 Hauvana MaTemMaTnyeckoro aHaamsa

4.1 HenpepbiBHble pyHKIMH. MeTOI MHTEPBAJIOB Uil pEIICHHS] HEPAaBEHCTB

4.2 [TpousBoanas Gpynkmuu. ['eomerpudeckuii 1 GU3NYECKUNA CMBICI TPOU3BOTHOMN

4.3 [TpousBoaHbIE dNIeMeHTAPHBIX QYHKINI. DOPMYITBI HAXOXKIACHHS MPOU3BOJHON CYMMBI, TPOU3BEACHHS M YACTHOTO (PYHKITHIA

4.4 [IpumeneHne NPOU3BOAHON K HCCIEOBaHWIO (YHKIMIA HAa MOHOTOHHOCTH M AKCTpeMyMbl. HaxokaeHue HauOONBIIETO U
HAaMMEHBIIETO 3HaUeHUS! GYHKIIMU Ha OTPE3KE

45 [IpuMeHeHrEe TPOU3BOAHON I HAXOXKICHUS HAWIYYIIETO PELICHUS B NPUKIAAHBIX 3a7adax, Uil ONPENEIICHUs CKOPOCTH
npoiiecca, 33JaHHOT0 POPMYIION MK TPapuKOM

4.6 [TepBoobOpa3nas. Tabnuia nepBooOpa3zHbIX

4.7

WuTterpan, ero reomeTpudeckuii u puzndeckuii cMpici. Beruucnenue uarerpana no gpopmyne Hetorona — Jleitbunna




MPOBEPSIEMBIE HA ET'D IO MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM IMPOT'PAMMBI CPETHET'O OBIIIEI'O OGPA3OBAHUA

Kon
NpoBepPSIEeMOro
TPeOOBaHUA

IIpoBepsieMble TPeGOBaHUS K MPeIMETHBIM pe3yJbTaTaM OCBOEHHUsI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMBbI
cpeaHero oouero 06pa3oBaHust

Bnanenune MeronaMm J10KazaTenbCcTB, aJIrOPUTMaMU peELIeHMs 3a4ad; yMEHUue (QOpMyJIHpoBaTb U ONEPUPOBATH
IOHATUSAMM: OIIPENEIICHUE, aKCUOMa, TEOpEMa, CIIEICTBUE, CBOWMCTBO, IIPU3HAK, J0KA3aTEIbCTBO, PABHOCHIIbHBIC
(GOpMyJIUPOBKY; NPUMEHATh UX; YMEHUE (QOpMyIUpOBaThb OOPATHOE W MPOTHBOIIOJIOKHOE YTBEPKIAECHHE, NMPUBOJIUTH
OpUMEpPbl M KOHTPIPHUMEPHI, HCIIOJIB30BaTh METOJ MAaTEMaTH4YECKOW WHIYKLIUHU; IPOBOAMTH JI0KA3aTEJIbHBIE
pacCyXIeHHUs IpU pPELIEHHHM 3a]ad, OLIEHMBAaTh JIOTUYECKYIO IPABUIBHOCTb PACCYXACHHUI; yMEHHE ONEPUPOBATh
MOHATUSAMM: MHOXECTBO, IOJMHOXKECTBO, OIIEpallMd HaJ MHOXECTBAMHM; YMEHHE WCIIOIb30BaTh TEOPETHUKO-
MHO’KECTBEHHBIN anmnapar AJis OIMCaHWs PeajJbHbIX IPOLECCOB U SBICHUN U IIPU PEIIEHUH 3a7a4, B TOM YUCIIE U3 APYTUX
y4eOHbIX NPEIMETOB; YMEHUE ONEpUPOBaTh MOHATUSAMU: rpad, CBS3HBIM rpad, nepeBo, LUK, rpad Ha IIOCKOCTH;
yMEHHE 337aBaTh U ONUCHIBATh rpadbl pa3IuYHbIMUA CIOCOOAMU; UCIIOJIb30BATh rpadbl MPHU pELICHUH 3a4a4

YMeHue omnepupoBaTh MOHATHUSMU: HATypalIbHOE YHWCIIO, IIEeJI0€ YHCIO, CTENEeHb C IIeNIbIM IMOKa3aTreleM, KOpEeHb
HATypaJIbHOW CTEICHH, CTEIICHb C PAaIlMOHAJILHBIM TOKAa3aTeIeM, CTEICHb C JIEHCTBUTEIBHBIM TIOKa3aTeneM, Jiorapudm
Yrcia, CHHYC, KOCUHYC M TAaHTE€HC MPOU3BOJIBHOTO YHCIIa, OCTATOK IO MOMAYIIIO, PAIMOHATBFHOE YMCIIO, HPPAIOHATBHOE
YHCII0, MHOXKECTBA HATYpPAJbHBIX, IENbIX, PAIMOHANBHBIX, JTEUCTBUTEIBHBIX YHCEN; YMEHHUE HCIOIh30BaTh MPHU3HAKH
JETMMOCTH, HAUMEHBITNI 00U NenuTens U HauMEHbIlee 00Ilnee KpaTHoe, alropuTM EBKINAA Mpu pelieHuu 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMH TIO3UIIMOHHBIMH CUCTEMaMHU CYHCIICHUS, YMCHHUEC BBINIOJIHATh BBIUMCIICHHC 3HAYCHUN U
npeoOpa3oBaHMs BBHIPAKEHUN CO CTEMEHSIMHU M Jiorapudmamu, TmpeoOpa3oBaHusl IPOOHO-PAIMOHATBHBIX BBIPAXKEHUMH;
yMEHHE OIEpPUPOBATH MOHSATUSMU: IMOCIEIOBATEIBHOCTh, apu(MeTHuecKasi Mporpeccusi, TeoMeTpruiecKasl porpeccus,
OeckoHeUHO YyOBIBaroIIass TEeOMETpHYecKas NpPOTPEecCHs; yMEHHWE 3a/aBaTh IIOCIIEOBATEIBHOCTH, B TOM 4YHCIE C
MOMOIIBI0  PEKYPPEHTHBIX (OPMYJI; YMEHHE OINEPUPOBATH TMOHATHAMHU: KOMIUICKCHOE YHCJIO, COMPSDKEHHBIC
KOMIUIEKCHBIC YHCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO YHCIa, opMa 3aMCH KOMITJIEKCHBIX Yncen (TeoMeTpudeckas,
TPUTOHOMETPUYECKasi U alreObpandeckas); yMeTh MPOU3BOJIUTh apU(PMETHICCKIE IEHCTBUS ¢ KOMIUICKCHBIMHA YUCIIAMH,
NPHUBOJIUTh TPUMEPHI HCIIONB30BAaHUS KOMILICKCHBIX YHCEI; ONEPUPOBATh TMOHATHSAMH: MaTpuma 2X2 u 3x3,
OTIPEJICIIUTEIh MAaTPHUIIBI, TEOMETPUICCKUN CMBICIT OTIPEICITUTENS

YMeHue onepupoBaTh MOHIATHIMH: PallMOHAIbHBIC, HPPAMOHAIBHBIC, TTOKA3aTeIbHbIC, CTEIICHHBIC, JIOTapU(PMUICCKHE,
TPUTOHOMETPUYECKUE YPaBHEHUS U HEPABEHCTBA, WX CHUCTEMBI, yYMEHHE OIEPUPOBATH TOHATHUSIMH: TOXIECTBO,
TOXKJIECTBEHHOE TpeoOpa3oBaHe, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpPaBHCHHMA M HEPABEHCTB, PABHOCHIBLHOCTH
YpaBHCHHI, HEPABEHCTB W CHUCTEM; YMCHHE pellaTh ypaBHEHHUS, HEPABCHCTBA M CHCTEMBI C TOMOIIBIO Pa3IUYHBIX




HpI/IéMOB; peuiaTb YpaBHCHHUS, HCPABCHCTBA M CHUCTCMbLI C IIApAMCTPOM; IPUMCHATH YPABHCHHA, HCPABCHCTBA, HX
CUCTCMbI LA pCHICHUA MAaTCMATUYCCKUX 3a1a4 U 3a1a49 U3 pa3JIMIHBIX oOJracTei HAaYKH U peaHBHOﬁ KHU3HHU

YMeHnue onepupoBaTh NOHATUAMU: PYHKIIUS, YETHOCTh QYHKIIUHU, TEPUOAUYHOCTH QYHKIIUU, OTPAHUYEHHOCTH (PYHKIUH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (GYHKIMK, HAauOOJbIllee W HaMMEHbIlIee 3HA4YeHUs] (YHKIMU HA TPOMEKYTKE,
HenpepbiBHAs (PYHKIMS, aCUMOTOTHI rpaduka (yHKIMH, TepBast U BTOpas MPOU3BOAHAS (DYHKLUHU, T€OMETPUUYECKUN U
dbu3znueckuil CMbICT MPOU3BOAHOM, MEpBOOOpa3Hasi, ONpeneaEHHbIA WHTErpal, YMEHHE HAXOJUTh aCUMIITOTHI Tpaduka
GyHKIIUU; YMEHHE BBIUYUCISATH MPOU3BOJHBIE CYMMBI, NMPOU3BEIEHUS, YaCTHOTO M KOMITO3ULUU (YHKIUH, HaXOIUTh
YpaBHEHHME KacaTeIbHOM K rpaguky (yHKLUHMH; YMEHUE HAXOJUTh IPOU3BOJHBIE 3JIEMEHTAapHbIX (YHKUIUH; yMEHHE
MCII0JIb30BATh MIPOU3BOAHYIO Ul UCCIIEeN0BaHUs (DYHKUMN, HAXOAUTh HauOOJbIINE U HAUMEHbIINE 3HAUEHUS (DYHKIIMIA;
CTPOUTH TpahKu MHOTOUWIECHOB C UCIOJIL30BAHKUEM amiapaTa MaTeMaTHYeCKOTO aHAIN3a; TPUMEHSITh IPOU3BOTHYIO IS
HAXO0XJICHHUSI HAWIYYIIEro PelIeHUs] B MPUKIATHBIX, B TOM YHUCJIE COLMAIbHO-YKOHOMUYECKUX U (DU3MYECKHUX 3aayax;
HaXOJUTh IO U O0BEMBI PUTYp € TOMOIIBIO UHTErPajia; IPUBOIUTH IPUMEPHI MATEMATHYECKOIO MOIECITUPOBAHMS C
noMoIIsio auddepeHIuanbHbIX YpaBHEHUI

YMeHue onepupoBath MNOHATUSAMU: Ipaduk GyHKUUHU, oOpaTHAsT PYyHKIUSA, KOMIO3UIUSA (YHKIMMA, TUHEHHAs QyHKIUS,
KBaJgpaTu4yHas (QyHKIUS, panyoHanbHas (YyHKIUS, CTENEHHAas (DYHKLUS, TPUTOHOMETpPUUYECKHE (YHKIHU, OOpaTHbIE
TPUTOHOMETpUYECKHE (PYHKIUH, MOKa3aTeabHas U Jiorapudmuueckas QyHKIMH; YMEHUE CTPOUTH IpadUKU U3yYEHHBIX
(GyHKIUH, BBINOJNHATH NpeoOpa3oBaHus TpaUKOB (QYHKIMI, KCIONb30BaTh rpapuKd sl U3YyYEHHUS MPOLECCOB H
3aBUCUMOCTEM, IPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX IPEIMETOB U 3aJ1a4 U3 pealbHON KU3HU; BBIpaKaTh (hopMynamMu
3aBHCUMOCTH MEXIY BEIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U rpaduku GYHKIMHA AJIs pelIeHns] ypaBHEHHH, HEPaBEHCTB
U 3a/1a4 ¢ MapaMeTpaMmu; u300pakaTh Ha KOOPAWHATHOM IMJIOCKOCTH MHOKECTBA PEIICHUH ypaBHEHUIl, HEPaBEHCTB U UX
CUCTEM

YMeHue pemath TeKCTOBBIE 33[a4ul Pa3HbIX TUMOB (B TOM YHMCIIE HA MPOLEHTHI, JOJIM M YacTH, Ha JBM)KEHUE, paldoTy,
CTOMMOCTB TOBapOB U YCIIYT, HAJIOTH, 3a/1a4d U3 00JIaCTU YIpPaBJICHUS JTUYHBIMU U CEMEUHBIMU (PMHAHCAMU); COCTABIISITh
BBIPQ)KCHUS, YPAaBHEHMs, HEPAaBEHCTBA M MX CHUCTEMBI II0 YCJIOBHUIO 3aJayd, HUCCIENOBATh IIOJYYCHHOE DEIICHUE U
OLICHUWBATh TMPABJONOJA00HOCTh PE3yJbTATOB; YMEHHE MOJEIMPOBATh pealibHble CUTYyallud Ha S3bIKE MaTEMaTHKH;
COCTaBJIAITh BBIPAKCHUS, YPABHEHHs, HEPABEHCTBA W HMX CHUCTEMBI II0 YCIOBHIO 3aJlayd, UCCIEAOBATh IOCTPOCHHBIE
MOJIETIU C UCTIOIb30BAaHUEM ammapara anreOpbl, HHTEpIPETUPOBATh MOTYyYEHHBIN pe3ynbTaTt

YMeHue onepupoBaTh MOHATUAMU: cpeiHee apudmeTnueckoe, MearaHa, Haubosbllee U HAaMMEHbIllee 3HAaUeHUsI, pa3Max,
JUCIIEpCUs, CTaHJApTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yMEHHE H3BJIEKaTb, WHTEPHPETUPOBATH HH(MOPMAIHIO,
NPEJCTAaBICHHYI0 B Ta0nMIax, Ha AUarpaMMax, rpadukax, OTpakarollyl0 CBOMCTBA pealbHBIX MPOILECCOB U SBICHHIA;
NPEJCTABIATh UH(OPMALIMIO C TIOMOIIBIO TaOIHIl M AMArpaMM; MCCIEIOBaTh CTATUCTUYECKHE JaHHBIC, B TOM YHUCIE C
NpUMEHEHHEM TpaUyeCKUX METOJOB U DJIEKTPOHHBIX CPENCTB; rpadMyecKu MCCIeI0BaTh COBMECTHbBIE HAONIOICHUS C
IIOMOILBIO JUArpaMM pPacCEUBaHUs U IMHEWHOU perpeccun




YMeHue onepupoBaTh NOHATUSMU: CIy4aliHbIN OIBIT U CIIy4allHOE COOBITHE, BEPOATHOCTh CIIy4allHOTO COOBITHS; YMEHHE
BBIUUCIIATE BEPOATHOCTh C MCIIOJIb30BaHUEM IpaUUYecKHX METOJIOB; HPUMEHATh (POPMYJIbI CIOKEHUS U YMHOXKEHHUS
BEPOATHOCTEH, (hOpPMYJTy MOJHOM BEPOATHOCTH, (hopmyiny bepHymin, komOMHATOpHBIE (PaKThl U (HOPMYJIBI; OLIEHUBATh
BEPOSTHOCTU pPEANBHBIX COOBITUH; YMEHHE OINEepUpoBaTh IMOHATUSAMH: CilydailHas BEJIUYMHA, paclpeaeieHne
BEPOSATHOCTEH, MaTeMaTHYECKOE OKUIaHHUE, AUCIEPCUs U CTaHAAPTHOE OTKIOHEHHE CIy4allHOW BEIMYUHBI, (QYHKIHH
pacrpenenacHus U INIOTHOCTH PaBHOMEPHOIO, MOKA3aTEIbHOTO M HOPMAJIBHOIO PaCIpEeNIeHU; YMEHNE HUCIOIb30BaTh
CBOICTBA M3YYEHHBIX pACIpeneeHUI s PEelIeHUs 3a1a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIINX YHCEI, METOJIBI
BBIOOPOUYHBIX HCCIIEOBAHUN; YMEHHE NPUBOAMUTH IMPUMEPHl MPOSIBICHUS 3aKOHAa OOJBLIMX YHUCEN B NPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUIX; YMEHHME ONEpUPOBATH MOHATHSIMM: COYETaHUE, MEPECTAHOBKA, YUCIO COYETAHUH, YHCIIO
nepecTaHoBoK; OMHOM HpIOTOHA; yMeHHME NPUMEHATh KOMOMHATOPHBIE (PAKThl M PacCyXIAEHHs Ul pelleHus 3aaad;
OLIEHUBATh BEPOSITHOCTH PEATbHBIX COOBITUH; COCTABIATH BEPOSTHOCTHYIO MOJENb U MHTEPIPETUPOBATH MOJYUEHHBIN
pe3yJabTar
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YMeHue onepupoBaTh MOHATUAMM: TOUKA, MpsMasi, INIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIy4, BEIMUYMHA YTIila, MJIOCKUAM
yIOJl, ABYTPAHHBINA yroj, TPEXTPAHHBIM YIroJl, CKpELIMBAIOIIMECS MpPSMbIE, MAPaUIEIbHOCTh M NEPHEHAUKYISIPHOCTD
OpSIMBIX U IUIOCKOCTEH, yrojl MEeXAYy MNPSAMBIMH, YroJl MEXAY MpsIMOM M IUIOCKOCTBIO, YroJl MEXIY IIOCKOCTSIMH,
paccTossHHE€ OT TOYKHM /O IUIOCKOCTH, PACCTOSHHUE MEXKIY MNPSAMBIMU, PACCTOSHUE MEXKIY IUIOCKOCTAMU; YMEHHUE
WCIIOJIb30BATh MPHU PEIICHUH 3a7a4 U3yuyeHHbIE (PaKThl U TEOPEMBbI TUTAHUMETPUH; YMEHHE OLICHUBATh pa3Mepbl 00bEKTOB
OKPY’)KAIOIIEr0 MHpA; CTPOUTh MATEMAaTUUYECKHE MOJENIU C MOMOIIbI0 T€OMETPUUECKUX MOHSATUN M BEJIMYMH, pElIaTh
CBs3aHHbIE C HUMU MPAKTHYECKUE 3a/1a4U

YMeHue onepupoBaTh MOHATUSAMU: TUIOMIA/b (GUTYPHI, 00bEM (GUTYPBI, MHOTOTPAHHUK, MPAaBUIHHBIA MHOTOTPAHHUK,
CEYCHHE MHOTOTpaHHWKA, KyO, MapajuielieluIe, Npu3Ma, nupamuaa, (Gurypa ¥ IMOBEPXHOCTh BpPAIICHUS, IMIIHHID,
KOHYC, map, chepa, miomans chepsl, MIOMAAsL TOBEPXHOCTH MUPAMUIBI, TPU3MBI, KOHYCa, MUIWHApPA, 00BEM KyOa,
NPSIMOYTOJIBHOTO TapajuleNienuneaa, MupaMubl, TPU3MbI, IWIUHAPA, KOHYCA, Iapa, pa3BEPTKA MOBEPXHOCTH, CEUCHUS
KOHYCa W IIWJIMH/PA, MapaJjIeIbHbIe OCH HJIM OCHOBAaHHIO, CEUYSHHE Iapa, TUIOCKOCTh, Kacawomasics cepbl, NUINHIPA,
KOHYCa; YMEHHUE CTPOUThH CEUYCHHE MHOT'OTPAHHKKA, H300pakaTh MHOTOTPAHHHUKH, (PUTYPBI U TIOBEPXHOCTH BPAIICHUS, UX
CEYCHHs, B TOM YHUCJIE C MOMOIIBI0 AIEKTPOHHBIX CPEJICTB, YMEHHUE MPUMEHSTH CBONCTBA T€OMETpUUYECKHUX (UTYD,
CaMOCTOSITETFHO (OPMYIIUPOBATH OMPEJCIICHUS] U3y4aeMbIX (DUTYp, BBIABUTATH THUIIOTE3bl O CBOMCTBaX M MpPHU3HAKAX
reOMETPUUECKHX (HUryp, OOOCHOBBIBATH WJIM OIPOBEPraTh HWX; YMCHHE TNPOBOJHUTH KIAaCCHPHUKALNIO (GUTYpP TIO
Pa3JIMYHBIM MPU3HAKAM, BBITIOTHSITH HEOOXOIUMBIE IOTIOJTHUTEIIbHBIE TTIOCTPOCHHUS

YMeHne onepupoBaTh MOHSATHIME: IBHKCHHE B MPOCTPAHCTBE, MapauIeIbHBIN MEPEHOC, CHMMETPHS Ha TUIOCKOCTH H B
POCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue Mmoao0us, MoJo0HbIe (GUTYPHI; YMEHHE Pacrno3HaBaTh paBHbIE U MOJOO0HBIE
¢urypsl, B TOM 4uclie B MPUPOJIE, UCKYCCTBE, APXUTEKTYpe; UCIOIH30BaTh FT€OMETPUYECKUE OTHOILICHUS MPU PEIICHUH
3a/1a4; HaXOJUTh T€OMETPHUECKUE BEIMYMHBI (JUTMHA, YToJ, TUIOIalb, 00BEM) IPU peIIeHUH 33134 U3 APYTUX YICOHBIX
NPEIMETOB U U3 PEAbHOW JKMU3HU; YMEHHUE BBIYHCISITh T€OMETPHUSCKUE BEIMYWHBI (JTMHA, YTOJ, TUIOMIANb, O0BEM,




IUIOUIa/Ib TTOBEPXHOCTHU), UCIOJIb3Ysl MU3y4yeHHbIE (OPMYJBI U METOABI, B TOM YHUCIIE: TUIOMIAb MOBEPXHOCTH MUPAMMU/IBI,
NpU3MbI, KOHYCa, IUIUHAPA, IJIomaab cheprl; 00bEM KyOa, MPsIMOYTOJLHOTO Mapailiesienuneia, TUpaMuibl, TPU3MBI,
HWINHIPA, KOHYCA, 1l1apa; YMEHHE HaXO0IUTh OTHOIIEHHE 00bEMOB MOJOOHBIX (HUTYD

YMeHue OIICPHUPOBATh IIOHATHAMMU: IIPAMOYI'OJIbHasA CHCTCMa KOOPAWHAT, BCKTOP, KOOPAHWMHATHI TOYKH, KOOPAWMHATLI

12 BCKTOpPA, CyMMa BCKTOPOB, MPOU3BCACHNUC BCKTOPA HA YUCJIO, PA3JIOKCHUC BCKTOPA 110 63.31/ICy, CKaJIIPHOC MMPOU3BCIACHHC,
BCKTOPHOC IIPOU3BCIACHUC, YI'OJI MCKIAY BCKTOpPaMH, YMCHHC HCIIOJIL30BATbH BCKTOpHBIﬁ nu KOOp,Z[I/IHaTHBIﬁ MCTOd IJIA
PCHICHUA TCOMCTPHUUCCKUX 3a/la4 U 3aJa4 APYI'uX y‘IC6HI>IX npcaMcETOB
3 YMeHue BBI6I/IpaTI> MOAXOISAIIMNA METOH AJIs peuicHuA 3aaadu; INOHHMMAaHUC 3HAYUMOCTH MATCMATUKU B H3YUCHHUU
1

IOPUPOJHBIX M OOIIECTBEHHBIX MNPOLECCOB U SIBICHUH; YMEHHE paclO3HaBaTh IPOSBIEHHE 3aKOHOB MAaTEMaTHKU B
HCKYCCTBE, YMEHHE PUBOJIUTH IPUMEPHI MATEMATHYECKUX OTKPBITUH POCCUMCKON M MUPOBOM MaTEMaTHYECKOW HAYKH




IHEPEYEHD 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMbIX HA EI'D IIO MATEMATHUKE
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METOAUYECKUE MATEPUAJIBI IJIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH UHTEPHET



MNOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yuebHOro kypca «l'eomerpusi» 6a3zoBoro ypoBHs st oOyuaromuxcsi 10 —11 kmaccoB paspaboTaHa Ha OCHOBE
denepanabHOrO0 TOCYAAPCTBEHHOIO 00pa30BaTENIbHOTO CTaHJIApTa CpeAHEro oOIiero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, MNPENBIBIAEMBIX K MaTeMaTHUYECKOMY OOpa3OBaHMIO, U TPaJulUMil poccHilckoro oOpa3oBaHus. Peanmzanus mnporpaMmbl
o0ecreuynBaeT OBJAJEHUE KIIOUEBBIMM KOMIIETEHLMSMHU, COCTABIISIIOIIMMU OCHOBY Ui CaMOpa3BUTHUS M HEIPEpPBIBHOIO 00pa30BaHuS,
[EJIOCTHOCTH OOIIEKYIBTYPHOTO, TMYHOCTHOTO U TIO3HABATEIHHOTO PA3BUTHSI TMIHOCTH 00 YJAOLTHXCSI.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTo Kypca TIe€OMETPUM Ha YpPOBHE CpEeAHEro oomero oOpa3oBaHUs OO0YCIOBIEHA MPAKTHYECKONW 3HAYMMOCTBIO
METanpeMETHBIX U MPEIMETHBIX Pe3ylIbTaTOB 00y4YEeHHUsI T€OMETPUU B HANPABICHUU JIMYHOCTHOTO Pa3BUTHS OO0ydaronuxcs, GopMupoBaHus
(GYHKIIMOHAIBHOW MaTeMaTUYeCKOW TPaMOTHOCTH, W3YYCHHS JAPYTUX Y4YEOHBIX AWCHUIUIMH. Pa3BuTHe y oOydarommxcs NpaBUIBHBIX
NPEICTABICHUII O CYIIHOCTH U TNPOMUCXOXKACHUU TE€OMETPUUYECKUX aOCTpakIMil, COOTHOIIEHWH PEaJTbHOTO U HJEAIbHOT0, XapakTepe
OTpaKEHUSI MaTeMaTUIECKONH HAyKOW SBJICHHHA M MPOIECCOB PEATbHOTO MHpPA, MECTE T€OMETPUU B CUCTEME HAYK M PO MaTEeMaTHIECKOTO
MO/JICIUPOBAHUS B HAyYHOM IO3HAHHUU U B NMPAKTUKE CIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHMS ydallUXCs, a TaKKe KayecTB
MBIIIUICHUS, HEOOXOIUMBIX JIJIS aJalTallid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisIeTCs OJHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CpeliHero oodiiero oOpa3oBaHMs, TaK Kak 00ecleyrMBaeT BO3MOXKHOCTb
M3y4eHUs KaK JUCLHUIUIMH €CTECTBEHHO-HAaY4YHOM HallpaBI€HHOCTH, TaK U TYMaHUTApHOH.

Jlormueckoe wmbIuieHUE, (HOPMUPYEMOE TMPU H3YYCHHUH OOYYAIOIUMUCS TOHATHHHBIX OCHOB T€OMETPUM W TIOCTPOCHHU IICTIOYKH
JIOTHYECKUX YTBEPXKACHUN B XOJ€ pEIIEHUS IeOMETPUYECKUX 3ajlady, YMEHHE BBIJIBUTaThb U ONPOBEPraTh T'HIOTE3bl HEMOCPEICTBEHHO
UCTIOJB3YIOTCS TIPH PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH M3 Kypca (QPH3UKH.

YMeHne OpHUEeHTHPOBATHCA B MPOCTPAHCTBE HMIPAET CYIIECTBEHHYIO POJb BO BCEX OOJACTIX JEATENBHOCTH 4denoBeka. OpueHTarus
4eJI0BeKa BO BPEMEHU U MIPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €TI0 COLMAIBHOIO OBbITHSA, (hOpMa OTPaKEHUsI OKPYKAIOIIEr0 MUpa, YCIOBHE
YCIICLITHOT'O MO3HAHUS M aKTUBHOTO MPeoOpa3oBaHus AeHCTBUTENIbHOCTH. OneprupoBaHne MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEINHSET pa3Hble
BUIBl y4eOHON W TPYAOBON JEATENBHOCTH, SBISETCS OJHUM W3 TNPO(ECCHOHATHPHO BaXXHBIX KA4eCTB, TOITOMY aKTyaslbHa 3ajada
dbopmupoBaHus y 00ydarOmUXCcs MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTH OOPAa3HOTO MBIIUICHUSI — CYIIECTBEHHOT'O KOMIIOHEHTA
B TIOJITOTOBKE K MPAKTUYECKOMN JCATEIHHOCTH 110 MHOTHM HATPaBICHUSIM.

Llenb ocBOeHUs porpaMMbl yueOHOTO Kypca «I'eomeTpus» Ha 6a30BoM ypoBHE 00ydeHus: — 0011eo0pazoBaTeIbHOE M OOIIEKYIbTYPHOE
pa3BUTHE OO0yYaIOMIMXCS Yepe3 oOecredeHne BO3MOKHOCTH MPUOOPETEHUSI U UCIIOIB30BAHUS CUCTEMAaTHYCCKHX T€OMETPUYCCKUX 3HAHUU U
JIeUCTBUN, CHEIM(PUUHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOAOJDKEHUS 00pa3oBaHMS IO CHEIHAIBHOCTSAM, HE CBS3aHHBIM C
MIPUKIIAHBIM HCIIOJIb30BaHUEM T€OMETPHH.



[Iporpamma no reoMeTpur Ha 6a30BOM YpPOBHE IpeIHA3HAUEHA JIJIsi OOYYArOIIMXCS CPEHEN LIKOJIbI, HE MCTIBITHIBABIIMX 3HAUUTEIbHBIX
3aTpyJHEHUN Ha YpOBHE OCHOBHOIrO 001Iero obpazoBaHusa. Takum oOpazom, oOyuaromuecs Ha 0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIKE
MaTeMaTHYECKUE YMEHUS, CBsI3aHHbIE CO CHEU(pUKON reOMETpUN U HeOOXOIUMBIE ISl )KU3HU B cOBpeMeHHOM oOmiecTBe. Kpome sToro, oHu
UMEIOT BO3MOXKHOCTh M3YYUTh T€OMETPHUIO Ooyiee TIyOOKO, €CIIM B JAJbHEHIIEM BO3HUKHET HEOOXOIUMOCTh B T€OMETPUUYECKUX 3HAHHIX B
npodeccuoHanbHON AESTEIBHOCTH.

JlocTrKeHUE e OCBOCHUS MPOTPaMMBbl 00ECIIEYMBACTCS PEHICHUEM COOTBETCTBYIOIIMX 3a1ad. [[pHOpUTETHRIMU 33a/1adaMy OCBOCHHS
Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sSBISIOTCS:

e (opmupoBaHUE IPEICTABICHUS O TEOMETPUH KaK YaCTH MUPOBOI KYJIBTYphI M OCO3HAHUE €€ B3aUMOCBSA3H C OKPYKAIOIIUM MUPOM;

¢ (opmupoBaHUE MPEACTABICHUS O MHOTOTPAHHUKAX M TEJIaX BPAIICHUS KaK O BAXHEHIIMX MAaTEeMAaTHUYECKUX MOJEIISX, TTO3BOJISTFOIINX
OIHMCHIBATH ¥ U3YyYaTh Pa3HbIC SIBICHHSI OKPYKAFOIIETO MUPA;

e (opmupoBaHUE YMEHHS PACIlO3HABATH HA YepPTEkKaX, MOJICAX U B PEATbHOM MUPE MHOTOTPAHHHKH U TeJla BPAIICHHUS,

e OBJIAJICHHWE METOJIaMHU PEIICHU 3a/1a4y Ha MOCTPOCHUS Ha N300paKEHUSX MPOCTPAHCTBEHHBIX (QUTYD;

e (dopmupoBaHUE yMEHHS ONEPUPOBATH OCHOBHBIMU MOHITHSIMH O MHOTOTPAHHUKAX M TeJIaX BPAIIEHUS U KX OCHOBHBIMHU CBOMCTBaMU;

e OBJIAJICHHC AJITOPHUTMAMH PEHICHUS OCHOBHBIX THIIOB 3a/a4; (OPMHpPOBAHUE YMCHHS TPOBOJHUTH HECIOXHBIC JTOKa3aTCIbHBIC
pacCcyXJIeHHS B XOJC PEIICHUS CTEPEOMETPUICCKUX 3a1a4 U 3a]71a9 C MMPAKTUYECKUM COJICPKaAHUEM;

® pa3BUTHC WHTEUICKTYaJbHBIX W TBOPYECKHUX CIOCOOHOCTEH OOYyYaromumxcs, IMO3HABATEIHLHOW AKTUBHOCTH, HCCJIEIOBATEIBCKUAX
YMEHUH, KpUTHYHOCTH MBITIICHUS;

e (dopmupoBanue (HYHKIMOHATBHONW T'PAMOTHOCTH, PEJIICBAHTHOW T'C€OMETPHH: YMEHHE PACIIO3HABATH IMPOSIBICHUSI TC€OMETPHUYCCKHX
MOHATHH, OOBEKTOB W 3aKOHOMEPHOCTECH B PCAIBHBIX JKM3HECHHBIX CHUTYAlMSIX W TPHU HM3YUYCHUU JPYTUX Y4YEOHBIX MPEIMETOB,
MIPOSIBIICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (hOpPMYIMpOBaTh MX Ha SA3BIKE T€OMETPUHU U CO3/1aBaTh T€OMETPHUYECKHE MOJEIH,
MPUMCHATh OCBOCHHBIA TEOMETPUYCCKUU ammapaT JUisl PEIICHUS NPAKTHKO-OPUCHTHUPOBAHHBIX 3ajad, HHTCPIPETHPOBATH U
OILICHUBATH MMOJTYYEHHBIC PE3YIIbTATHI.

OTIMYUTENBHON 0COOCHHOCTBIO MTPOTPAMMBI SBJISIETCSl BKIIOUEHUE B KypC CTEPEOMETPUHN B Hadajie €ro M3y4YeHUs 3ajad, peliacMbIX Ha
YpOBHE MHTYUTUBHOTO TO3HAHMSI, U ONPENIEIEHHBIM 00pa30M OpraHM30BaHHAsl padoOTa HAJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO
Y TIPOCTPAHCTBCHHOT'O MBIIIICHUS, CTUMYJIUPYET MPOTEKaHNE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JAIbHCHUIIIEMY HU3yUEHUIO TTPEIMETA.

[Ipenmnourenne oTHaércs HATJISATHO-KOHCTPYKTUBHOMY METONY OOYy4YeHUs, TO €CTh TEOPETHYECKHE 3HAHUS WMEIOT B CBOEH OCHOBE
YYBCTBEHHOCTb TPEIMETHO-TIPAKTHYECKOHN JIeATeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJICTABICHUHA Y YYAIIUXCS B KypCe CTEPECOMETPUU
MPOBOJUTCS 332 CUET pEIICHMs 3a/ad Ha CO3JaHUE MPOCTPAHCTBEHHBIX OOpPa30B M 3aJlad HA ONEPUPOBAHUE MPOCTPAHCTBEHHBIMH OOpa3aMu.
Coznanue obpasa MpoBOAUTCA C ONMOPOM Ha HATJISIAHOCTH, @ ONlepupoBaHre 00pa3oM — B YCJIOBHSIX OTBJICYEHHS OT HATJISAHOCTH, MBICIIEGHHOTO
W3MEHEHHSI €T0 UCXOJIHOTO COJICP KAHMSL.



OcHoBHBIE copepxkarenbHble JIUHUM Kypca «l'eomerpum» B 10-11 knaccax: «MHororpanHukm», «lIpsMple U 1IOCKOCTH B
npocTpaHcTBey, «Tena BpauieHus», «BekTopsl U KOOpAUWHATHI B IpocTpaHcTBe». DopMUpOBaHUE JIOTHUECKMX YMEHHUW paclpefenseTrcs He
TOJIBKO IO COJEP>KaTeIbHBIM JUHUAM, HO U TI0 rojilaM 00y4eHHsI Ha YPOBHE CpeIHero 001iero o0opa3oBaHus.

Copepxanue 00pa3oBaHMsl, COOTBETCTBYIOIEE IIPEIMETHBIM PE3YJIbTaTaM OCBOEHHUS pabodeil mporpamMmsl, pacripeaeiEHHbIM 110 T01aM
oOyuYeHHUs, CTPYKTYpUPOBAHO TaKuM 0Opa3oM, dYTOOBI OBJAJCHHE TEOMETPUYECKUMU TOHATUSAMH ¥ HaBBIKAMHU OCYIIECTBIISUIOCH
MOCJIEIOBATENbHO U MOCTYNATEIbHO, C COOJIOIEHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKIIIOYAJIUCh B OOLIYIO CUCTEMY
reOMEeTPUYECKHUX MPeICTaBIeHU 00yJaIOIIUXCsl, pacUIUpsist U yriyossis e€, o0pa3ys MpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha m3yuyenne reomerpun otBomuTcs 2 daca B Henemo B 10 xmacce u 1 gac B Hexemio B 11 kimacce, Bcero 3a aBa rojga oo0ydenus - 102
ydeOHBIX Yaca.



COJAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TOHATHA cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTh, MPOCTpaHCTBO. lloHsATHE 00 aKCHMOMAaTHYECKOM MOCTPOEHHUH
CTEPEOMETPHUHN: AKCHOMBI CTEPEOMETPUN U CIIEICTBUS U3 HUX.

B3anMHOe pacrionokeHue npsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIINECS, ITApaUICNIbHbIE U CKpeluuBaroecs npsamele. 1lapamiensHocTs
IPSIMBIX U IUNIOCKOCTEM B MPOCTPAHCTBE: NapauIeJIbHbIE IPSIMBIE B IPOCTPAHCTBE; MAPAJUIEIBHOCTD TPEX MPSAMBIX; MApaUIEIbHOCTh IPSIMOU U
IJIOCKOCTH. YTIUIBI C COHAIPAaBICHHBIMU CTOPOHAMM; YIOJl MEXAY NMPAMBIMU B IPOCTpaHCTBE. llapajuienbHOCTh IUIOCKOCTEN: MapajliesIbHbIE
IUIOCKOCTH; CBOMCTBA MapaljieNIbHBIX IuiockocTel. [lpocTeiinme npocTpaHCTBEHHbIE (PUIYphl HA MIIOCKOCTH: TETpadp, KyO, napajuieaenunes;
MOCTPOEHUE CEYEHU.

[lepneHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTU: TNEPHEHOUKYISIPDHBIE IpSAMBIE B IPOCTPAHCTBE, INpsAMbIE MapalUIEIbHBIE U
MEPIEHAUKYJISIPHBIE K IUIOCKOCTH, IPU3HAK MEPIIEHANKYISIPHOCTHA IPSMOM M INIOCKOCTH, TEOPEMA O MPSMON NEPHNEHIUKYIIPHOU MIIOCKOCTH.
YIibl B IIPOCTPAHCTBE: YrOJl MEXKAY NPSMOU M IIOCKOCTBIO; ABYI'PAHHBIA YIoJI, JIMHEWHBIM Yroyl AByrpaHHoro yria. llepnengukymnsp u
HAKJIOHHbIE: PACCTOSIHUE OT TOYKM JO IUIOCKOCTH, PAacCTOSHUE OT NpSIMONM [0 IUIOCKOCTH, HpoeKuHs (Urypsl Ha IUIOCKOCTb.
[lepneHIUKYIAPHOCTD IJIOCKOCTEN: IPU3HAK NIEPIEHANKYIIIPHOCTH JBYX IIOCKOcTel. Teopema o TpEX NeprneHIuKyIsapax.

MHOrorpaHHuKH

[lonsiTHE MHOTOTrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHUKA, BBIIYKJIBIE W HEBBIIYKJIbIE MHOTOIPDAaHHUKH; pa3BEPTKa
MHororpanHuka. [Ipusma: N-yronbpHas npu3Ma; TpaHd ¥ OCHOBAHUS MIPU3MBL; MPsiMasi U HaKJIOHHAs MPU3MBbI; OOKOBas M MOJHAsI MOBEPXHOCTh
npusMsl. [lapamienenunen, npsAMOYTOJAbHBIN NapajuieienuIe] U ero cporcrsa. [Iupammuaa: N-yrospHas nupamuja, TPaHU U OCHOBAHUE
NUpaMubl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/Ibl; IPABUIIbHAS U yCeUEHHAs MUpaMUa. DIEeMEHThI PU3Mbl U upaMusl. [IpaBunbHbIe
MHOT'OTPaHHUKHU: MTOHATHE MPABUIBHOTO MHOIOTPAHHUKA; IMPABWJIbHAS MPU3Ma U MPaBWIbHAS MHUPAMUJIA; IPABUIIbHAS TPEYTOJbHAs NIUpamMuia
U TpaBWIBHBIA TeTpadap; KyO. IIpencraBieHune o NMpaBMIIBHBIX MHOTOTPaHHMKAaX: OKTadAp, JOJAEKa’aAp M ukocadap. CeueHHs] NpPU3MBI U
MAPaMU/JIBI.

CuMMeTpuss B MpPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIIBHO TOYKH, IPSAMOM, IUIOCKOCTH. OJIEMEHTBl CHMMETPUM B NUpPaMHIaXx,
napaJjuiesIenuIe1ax, IPaBUIbHbIX MHOIOTPAHHUKAX.

Brruncienue 21eMeHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHand, yrisl. [Inomans OOKOBOW MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM
MPU3MBbI, TJIOIA/b OCHOBAaHUM, TeopeMa O OOKOBOW MOBEPXHOCTHU MpsMOM mpu3Mbl. [lnomaas OGOKOBON MOBEPXHOCTH W TMOBEPXHOCTH
MPaBUILHON MUPAMUIBI, TEOpEMa O TUIoIaau yceu€HHoi nupamuasl. [lonarue 06 06bpéme. OOBEM NUpamMuIbl, TPU3MBI.

[Tono6uble Tena B npoctpaHcTBe. COOTHOIICHMS MEKY IJIOLIAAIMU TOBEpXHOCTEN, 00bEMaMU TOJIOOHBIX TEJI.

11 KIIACC
Tena Bpamenus



Hunuuapuyeckass MOBEPXHOCTh, OOpa3yolllye IMIMHIPUYECKOW TOBEPXHOCTH, OCh IWIMHIPUYECKOW moBepXHOCTH. LmmuHap:
OCHOBaHUS U OOKOBas MOBEPXHOCTH, 00pa3yIoIiasi U OCh; MIIOaAb OOKOBOM U MOJHOI MOBEPXHOCTH.

Konunyeckasi moBepxHOCTh, 00pa3ylolie KOHUYECKOW MOBEPXHOCTH, OCh M BepIIMHA KOHUYECKoi moBepxHocTU. KoHyc: ocHOBaHME U
BEpIIMHA, 00pa3yolias U OCh; IJIOMIaJAb OOKOBOM U MOTHOW MOBEPXHOCTU. Y CEUEHHBIM KOHYC: 00pa3yrolIue U BHICOTA; OCHOBaHUS U OOKOBast
MTOBEPXHOCTb.

Cdepa u map: nueHTp, paguyc, AMaMeTp; IUIOMIab MOBEpXHOCTH chepbl. BzauMHoe pacnonoxenue cepsl U IMITOCKOCTH; KacaTelbHas
TJIOCKOCTB K cepe; miomanb chepsl.

N3006pakeHue Ten BpalleHus Ha MJI0CKOCTH. Pa3BépTka MIMHpA U KOHYCA.

KoM06uHamuu ten BpaieHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBINA OKOJI0 cepsl; chepa, BIHCaHHAS] B MHOTOTPAaHHUK, WU
TEJIO BpaIICHHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE cBOMCTBAa 00BEMOB Tel. Teopema 00 00BEME MPSMOYTOJIBHOTO Mapauieyenune/aa u cIeACTBUS U3 Heé.
O0bEM unuHApa, kKonyca. O0BEM 1mapa u mionaab chepsl.

[Tomo6ubIe Tena B npoctpancTBe. COOTHOIICHHS MKy IIJIOMIASIMU TTOBEpXHOCTEH, 00BbEMaMU TTOJIOOHBIX TETI.

Ceuenus nminuHapa (mapajulebHO U NEPIEHAMKYISPHO OCH), CEUYEHHS KOHyca (mapajijieIbHO€ OCHOBAHMIO W IMPOXOJIIee dYepes
BEPIIIHMHY), CEUCHUS I1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha muiockocT U B pocTpaHcTBe. ClIOXKEHNE U BHIUMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha yucio. Pa3noxkeHue BekTopa 1mo
TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuno napannenenunena. Pemenue 3anay, CBSI3aHHBIX C IPUMEHEHUEM MPABUII IEUCTBUI C BEKTOPaMHU.
[IpssMoyronpHas cucteMa KOOpaAUHAT B pocTpaHcTBe. Koopanuare! Bektopa. [Ipocreiimue 3a1aun B KOOpAUHATaX. YTOJI MEXIY BEKTOPaMHU.
CkansipHO€ MPOU3BEACHUE BEKTOPOB. BhIUKCIIEHNE YITIOB MEXAY MPSIMBIMU M IJIOCKOCTIMU. KOOpAMHATHO-BEKTOPHBIM METOJ MpPHU PELUICHUU
reoMeTPUYECKHUX 3a/1ay.



INJIAHUPYEMBIE PE3YJIBTATbBI
JJUYHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIEC pe3yabTaThl OCBOCHHS IIPOrpaMMBbI yueOHOTO TIpeaMeTa «MaTeMaTuKay XapaKTepU3yrTCs:

I'paxxnanckoe BocnuTaHUE:

c(hOPMUPOBAHHOCTBHIO TPAXKTAHCKOW IMO3MIIMK OO0YyYalomerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YJieHA POCCHHCKOTO OOIIEecTBa,
MpEACTaBICHUEM O MAaTeMAaTHYECKHUX OCHOBaX (YHKIHMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHM, MPOLEAYyp TPa’KJaHCKOTO OOIecTBa
(BBIOOPBI, OITPOCHI U TIP.), YMEHHUEM B3aUMOJICHCTBOBATh C COIIMAIBHBIMU HHCTUTYTaMHU B COOTBETCTBHH C UX (DYHKITUSIMH U Ha3HAYECHUEM.

ITaTpuoTHYecKkoe BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTBIO POCCHMCKON TpakTaHCKOW HIACHTUYHOCTH, YBAXXEHHUS K MPOIIJIOMY M HACTOSIIEMY POCCHUHCKONW MaTEMaTHKH,
[IEHHOCTHBIM OTHOIIEHUEM K JOCTIKEHHUSIM POCCHHUCKHMX MAaT€MAaTHKOB M POCCHHCKOW MaTEMaTHYECKOM IIKOJbI, K HCIOJB30BAHUIO ITHUX
JTOCTIKCHHUH B APYTUX HayKaX, TEXHOJIOTHAX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

OCO3HAaHHWEM ITYXOBHBIX IICHHOCTEH pPOCCHHCKOTO Hapoja; c(hopMHUpPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, ITHYECKOTO ITOBEIICHHS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM OCTHKECHUW HAyKH M JCSITEIHHOCTHIO YYEHOTO; OCO3HAHUEM JIMYHOTO BKJaJa B MOCTPOCHHE
YCTOMYHUBOTO OYIyIIETO.

IcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHHUEM K MUPY, BKJIIOUasl 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, pelIeHUH, pacCy K ICHHIH;
BOCIPUUMYHBOCTBIO K MATEMAaTUUYECKUM aCIIeKTaM Pa3InYHbIX BHUJIOB HCKYCCTBA.

dusnyecKkoe BOCNIUTAHNE:

c(hOpMUPOBAHHOCTBIO YMEHHSI TNPUMEHIThH MaTEeMaTHYeCKHEe 3HaHHMS B MHTEpecax 3JI0pOBOro ® 0Oe3omacHoro obOpas3a KHU3HH,
OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAaHHE, COATAaHCUPOBAHHBIM PEXKUM 3aHATUW W OTIbIXa, pETyJspHas
(dbu3uYecKass akTUBHOCTD); (PU3MUECKOT0 COBEPIICHCTBOBAHUS, IPH 3aHATHUAX CIIOPTHBHO-030POBUTEIBLHOMN ACATEILHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHWEM IIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K pas3lIWyHbIM cdepaM NpodecCHOHAIBHOW IeATEILHOCTH,
CBSI3aHHBIM C MaTEMaTUKOW W €€ MPUJIOKECHUSIMU, YMEHHEM COBEpIaTh OCO3HAHHBIA BBIOOp Oynmymied mpodeccuu U pearn30BBIBATH
COOCTBEHHBIC )KH3HEHHBIC TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTUYeCKOMY OOpa30BaHHIO U CaMOOOPA30BAHUIO HA MPOTSHKCHUH
BCEH JKM3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTHUECKUX 3a7]a4 MaTEMAaTUUECKOU HAIIPaBICHHOCTH.

IK0JIOrHYeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTBIO HIKOJOTUYECKOW KYJIBTYpPbl, MOHUMAHUEM BIIHUSHUS COIMATBHO-DKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHE
MPUPOJHON M COLUMAIBHOM Cpelbl, OCO3HAaHUEM TJO0AJIBHOTO XapakTepa OJKOJOTMYECKHX MpoOJIeM; OpHUEeHTAalMeld Ha MpPUMEHEHHE



MaTeMaTHYeCKUX 3HAHWUW IS pEIIeHUs 3a7ad B O0JacTH OKpYKAroIIeH Cpelbl, MJIAaHUPOBAHUS TOCTYNKOB M OIIEHKH WX BO3MOXXHBIX
MOCTIEACTBUM JUISl OKPYXKAIOIIEN CPEIBI.

IleHHOCTH HAYYHOTO IO3HAHUS:

c(hOpMUPOBAaHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M OOIIECTBEHHOM MPAKTUKH,
MMOHUMAaHUEM MaTeMaTHYECKOW HayKh KakK cgepbl YeIOBEUECKON eATeIbHOCTH, JTaloB €€ pa3BUTHUS M 3HAYUMOCTH I Pa3BUTHS
[MBWIN3ALIMN; OBJIAJICHUEM SI3BIKOM MAaTEeMaTUKH U MaTEMaTUYECKOM KyJIbTYpPOil Kak CPeICTBOM MO3HAHUSI MUPA; TOTOBHOCTBIO OCYIIECTBIISTh
MPOEKTHYIO U UCCIIEA0BATEIbCKYIO ICATEIbHOCTh MHINBUIYATIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yJabTaThl OCBOSHHS IIporpaMMbl  y4eOHOro mpeamera «MaremaThka» XapaKTepHU3yIOTCS OBJIAJICHHEM
YHUBEPCAILHBIMUA HO3HABAMEIbHBIMU OCLICMBUAMU, YHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OeUCBUAMU, YHUBEPCATIbHLIMU De2YIAMUESHbIMU
oeticmeusimu.

1) Vuusepcanvhvie nosnasamenwvhvie Oelicmeus, obecnevusaionm @Gopmuposanue 0a306blX KOSHUMUBHBIX NPOYECCO8 00YYAIOUUXCS]
(0ceoeHue Memooo8 NO3HAHUSL OKPYICAWe20 MUupa, NnpuMeHeHue A02UHeCcKUx, UCCIe008amenbCKux onepayull, yMeHutl pabomamsv ¢
ungopmayueti).

ba3oBble JJoruueckue JAeicTBHSL:

® BBIIBIATH M XapaKTEPHU30BaTh CYIIICCTBCHHBIC MPU3HAKA MAaTEMATHYECKHUX OOBEKTOB, MOHATHH, OTHOIICHHN MEXTY MOHSATHIMH;

dhopmMyIHUpoBaTh OMpPEaCIICHHUs TIOHITHH; yCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK KiIacCH(HUKAIIMHA, OCHOBAHUS JJIsi 000OIICHUS U
CpaBHEHUSI, KPUTEPUH MPOBOJUMOTO aHAIN3a;

® BOCHPUHHMATh, (POPMYIUPOBATH U TMPEOOPA30BBIBATh CYXKJEHUSA: YTBEPAUTEIbHBIE W OTpPHUIIATENbHBIC, €IMHUYHBIC, YaCTHBIC U

o01111e; YCIOBHBIE;

® BBISIBJISTh MAaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEYHUs B (DaKTax, aHHBIX, HAOMIOJCHUSIX U YTBEPKIACHUSX;

npeJiaraTb KpUTEPUU JIJIs1 BBISIBIICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNIA;

® Jie7IaTh BBIBOJIBI C UCTIOJb30BAaHUEM 3aKOHOB JIOTHUKH, IETYKTUBHBIX U UHIYKTUBHBIX YMO3aKITIOUEHUH, YMO3aKITIOUEHUH 110 aHAJIOTUH;

® TIPOBOAUTH CAMOCTOSITEJIbHO JOKa3aTeIbCTBA MaTEMAaTHYECKUX YTBEpPXKIECHHM (TIpsMble W OT MPOTUBHOIO), BBICTpaUBaTh

apryMEHTAIHIO, IPUBOAUTH PUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BBIBOJIBI;

e BBIOMpATH CrOCOO perieHusi yuyeOHOW 3amaun (CpaBHUBATH HECKOJIBKO BApUAHTOB PEIIEHUS, BHIOMpATh HanOoJiee MOAXOISAIINN C

y4ETOM CaMOCTOSITEIIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKHe 1eCTBUA:

® WCIIOJI30BAaTh BOIMPOCH KaK MCCIEAOBATEILCKHI MHCTPYMEHT MO3HAHUS;, (POPMYTUPOBATH BOMPOCH, (PUKCUPYIOMINE MPOTUBOPEUHE,

mpo0sieMy, yCTaHABIMBATh UCKOMOE | JaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOO TMO3HIINIO, MHCHHCE,



® T[POBOAUTH CAMOCTOSATENIbHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIIEIOBAHHME [0 YCTAHOBJIEHHUIO OCOOCHHOCTEW MaTeMaTH4eCKOTO
00beKTa, SIBJICHUS, MTPOIIeCcCa, BBISIBICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMHU, SBICHUSMU, ITPOIIECCaMU;

® CaMOCTOATEIbHO (HOPMYIHPOBATH OOOOLIEHUS U BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO HAOJIIOIECHUS, MCCIIEOBaHUs, OLIECHUBATh
JIOCTOBEPHOCTD MOJYUYCHHBIX PE3yJIbTATOB, BHIBOJIOB U 000OIIECHUI;

® IPOrHO3UPOBATH BOZMOKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIIBUTATh MPENOI0KEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

® BBIABJIATH AeULIUTHI HHPOPMALIUU, TAHHBIX, HEOOXOIUMBIX JJII OTBETA HA BOMPOC U JJIA PEUICHU 3a1a4H;

e BBIOUpATh UHPOPMALINIO U3 UCTOYHUKOB PA3JIMUHBIX THUIIOB, aHATU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMALIHIO
Pa3IUYHBIX BUAOB U (POPM MPEICTABIICHHUS;

® CTPYKTYpHPOBaTh HH(GOPMAIUIO, IPEJCTABIATH €€ B pa3IMYHBIX (opMax, WIUTIOCTPUPOBATH TpauUiecKy;

® OIICHMBATh HAIEKHOCTH HHPOPMAIIUHU TI0O CAMOCTOSTENEHO CPOPMYIUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanvhvie KOMMYHUKAMUGHBbLE OeliCMEUs], 00eCneyusaom chopmMuposaHHOCHb COYUATbHIX HABLIKO8 00VUAUWUXCAL.

Oo0menne:

® BOCHPUHHUMATH U (HOPMYIUPOBATH CYXKIACHUS B COOTBETCTBUM C YCIOBUSIMHU U IEISIMHU OOIICHUS; CHO, TOUHO, TPAMOTHO BBIPAXKATh
CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTAX, aBaTh MOSICHEHUSI TIO XOJIy PEIICHUS 3a7a4l, KOMMEHTHPOBATH MOJIYYEHHBIN
pe3yIbTar;

e B XOJe OOCYXJCHHs 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAE€MOUW TEMBI, TIPOOJIEMBbI, pEIIaeMoOl 3a7add, BBICKA3bIBATh HJIEH,
HalleJICHHbIE Ha TIOMCK PEIICHUS; COMOCTABIISTh CBOU CYXIEHUS C CYXKJICHHSIMHU JPYTUX YYaCTHUKOB JaHaliora, oOHapyXUBATh
pasiuure U CXOJICTBO MO3UIIUI; B KOPPEKTHOU (popMe popMynrpoBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

® TMPEJCTaBIATh pPE3yJbTAaThl PEIICHHS 3a]auyd, JKCIEPUMEHTa, WCCIEIOBaHUs, MPOEKTA; CaMOCTOATEIbHO BBIOMpaTh (opMmar
BBICTYIIJICHUS C YYETOM 3a]1a4 MPE3CHTAIUNA U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHn4ecTBO:

® [IOHMMATh U UCIIOJIH30BATh MMPEUMYIIIECTBA KOMaHIHON M WHIWBHUAYaJIbHON paOOThI IPU PELICHUU y4eOHBIX 3a/1ay; MPUHUMATH 1ETh
COBMECTHOM [I€ATENIbHOCTH, IUIAHUPOBATH OPraHU3AIMI0 COBMECTHON pabOThI, pachpeaeisTh BUIbI pabOT, I0TOBapUBATHCA,
00CYXAaTh IPOIIECC U PE3YyIbTaT PabOThI; 0000IIATF MHEHHUSI HECKOJIBKUX JIIOJICH;

® yYacTBOBATh B IPYNIOBBIX (hopMax paboThl (0OCYXKIeHUS, OOMEH MHEHHI, «MO3TOBBIE IITYPMBI» U WHBIC); BBIIIOJHATH CBOIO YacTh
paboOThI ¥ KOOPAMHUPOBATH CBOM JACHCTBUS C APYTUMH YJICHAMH KOMaH/Ibl; OIIEHUBATh KAY€CTBO CBOETO BKJIAJa B OOIIUN MPOIYKT IO
KpUTEpHUsAM, CPOPMYITUPOBAHHBIM yYaCTHUKAMU B3aUMOICHCTBHS.

3) Vuuseepcanvhvie pezynamuenvie Oeiicmgus, obecneyusarm @GopmMupo8aHue CMbICI08bIX YCHAHOBOK U JHCUSHEHHbIX HABLIKOG

JIUYHOCTU.

Camoopranuszanms:



® COCTaBIIATH IUIAH, AITOPUTM PEUICHUS 3a/1a4d, BHIOUPATh CIIOCOO PEMICHUS ¢ YUETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI pEIIEHU ¢ YI€TOM HOBOW MH(OpMAIIHH.
CaMOKOHTPOJIb:
e BIAJICTh HaBBIKAMHU II03HABATEIbHONW pe(IICKCHH KaK OCO3HAHMSI COBEPIIAEMBIX JACHCTBUM W MBICIUTEIBHBIX IPOIIECCOB, WX
pe3yabTaTOB; BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3ysbTaTa pelIeHUs] MaTeMaTHYECKOU 3a/1a4H;
® TIPEABUMICTh TPYAHOCTH, KOTOPHIE€ MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJ]a4l, BHOCUTh KOPPEKTUBBI B JICATEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENBCTB, TAHHBIX, HAMJICHHBIX OMHMOOK, BBISIBICHHBIX TPYIHOCTEH;
® OIICHMBATh COOTBETCTBHUE pe3yjbTaTa 1€ U YCIOBUSIM, OOBSCHITH NPHYMHBI JOCTHXKCHHUS WM HEAOCTHKCHHS pPE3yJbTaTOB
NEeATeILHOCTH, HAXOUTh OIIMOKY, 1aBaTh OILICHKY MIPHOOPETEHHOMY OIIBITY.
INPEJIMETHBIE PE3YJIBTATHI
10 KUIACC
OnepupoBaTh NOHATUSMH: TOUKA, PAMAasi, INTOCKOCTb.
[IpuMeHATh aKCMOMBI CTEPEOMETPUM U CIICACTBUS U3 HUX MIPHU PEIICHUU T€OMETPUUECKUX 3a]1a4.
OnepupoBaTh MOHATUSAMHU: MAPATUIETBHOCTD U IEPIEHIUKYIISIPHOCTD MPAMBIX U TNIOCKOCTEN.
KitaccuduinpoBaTh B3aMMHOE PacIoIOKEHHE MPSMBIX U TUIOCKOCTEH B TIPOCTPAHCTBE.
OnepupoBaTh MOHITUSIMU: JBYTPAHHBIA yTOJ, TPaHU JBYTPAHHOTO YIJia, peOpO IBYTPaHHOTO yIiia; TUHEWHBIA yroji JBYTPAHHOTO YTIIIa;
rpajycHasi Mepa JIByTPaHHOTO yTJIa.
OnepupoBaTh MOHATHSMU: MHOTOTPAaHHUK, BBIMYKJIBIM W HEBBIMYKJIBI MHOTOTPAHHUK, A3JEMEHTHl MHOTOTPAaHHUKA, MPABHIbHBIN
MHOTOTI'PaHHUK.
Pacno3naBaTth OCHOBHBIC BUJIBI MHOTOTPAHHUKOB (MMUpaMUJIa; MPU3Ma, IPSIMOYTOJIBHBIN Mapasienenune, Kyo0).
KiaccuduiupoBath MHOTOTpaHHUKH, BBIOMpas OCHOBaHMS Ui KJIacCH(PUKAIMU (BBINYKJIbIE W HEBBITYKIbIE MHOTOTPAHHUKH,
MPaBUIIbHBIE MHOTOTPAaHHUKH; TIPSIMBbIE M HAKJIOHHBIC MPU3MBI, MTApaJIJICICITUIICIbI).
OnepupoBaTh MOHATUSMHU: CEKYIIas MJIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.
OOBACHATH MPUHIIUIBI IOCTPOCHUS CEYCHUH, UCTIONIB3YSI METO/ CJICIOB.
Crtpouth cedeHHs MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBIIIOJHSTH (BBIHOCHBIC) TUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buj cBepxy, COOKy, CHU3Y.
Pemiate 3agaun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMUYMH MO 00pa3laM WM ajlropuTMaM, MPUMEHSS U3BECTHBIE AHAIUTHUYECKUE
METO/Ibl TIPY PELICHUM CTAHIAPTHBIX MATEMATHUYECKHMX 33J]a4 HA BBIYMCIICHUE PACCTOSIHUNA MEXAY ABYMS TOYKaMHU, OT TOYKH 0 MPAMOH, OT
TOYKH JI0 IUIOCKOCTH, MEKTY CKPEIIUBAIOIIUMUCS PSIMBIMU.



Pemate 3amaum Ha HaxOXJIEHHWE TEOMETPHUYECKUX BEIMYMH 10 o0Opas3laM WM ajlropuTMaM, NMPUMEHSS M3BECTHBIE aHAJTUTHUYCCKHUE
METOJIbI TIPH PEIICHUN CTaHJAPTHBIX MAaTEMATUYECKUX 3a7a4 Ha BBEIYHCICHUE YTJIOB MEXKY CKPEIIUBAOIIMMICS MPSMBIME, MEXY TIPSIMOUA U
TUIOCKOCTBIO, MEXKTY IJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Beruncnare 00bEMBI M TUIONIAIM TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, THUPAMHIa) C TPUMEHEHHEM (OpMys; BBIYHUCISATH
COOTHOIICHUS MKy TUIOMIAIIMHU TIOBEPXHOCTEH, 00bEMaMU TIOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh TMOHATHSIMH: CHMMETPHUS B MPOCTPAHCTBE; IEHTP, OCh M TUIOCKOCTh CUMMETPUHU; LIEHTP, OCh U IIOCKOCTh CHMMETPUU
(burypsl.

W3BiekaTh, mMpeoOpa3oBhIBaTh U HHTEPIPETHPOBATH WH(OPMAIMIO O TMPOCTPAHCTBEHHBIX T€OMETPHUECKHUX (PHUTYpax, MpeaCTaBICHHYIO
Ha YepTexax U pUCYHKaX.

[IpumeHsaTh TeOMeTpHUeCKHe (aKThl IS PEIICHUS CTEPCOMETPUYECCKUX 3ajad, MPE/IoJIaralonuX HECKOJIBKO IIaroB pPEHICHHS, €CIIH
yCJIOBHSI TPUMEHEHUS 3a1aHbI B SIBHOU (opMe.

[IpuMeHSTh MpOCTEUINe MPOTPAMMHBIC CPEJICTBA M AJICKTPOHHO-KOMMYHHKAITMOHHBIE CHCTEMBI MPH PEHICHHH CTEPEOMETPHUCCKHX
3ajad.

[IpyBOINUTE TIPUMEpPHI MAaTEeMATHYECKUX 3aKOHOMEPHOCTEH B TPHUPOJE W KU3HHU, PACIIO3HABAThH IMPOSBICHHE 3aKOHOB T'€OMETPUU B
UCKYCCTBE.

[IpuMeHSTh TIOTyYeHHBIC 3HAHUS Ha TMPAKTHKE: aHAIM3UPOBATH pPEalbHBIC CUTYallud W MPUMEHSATh M3YYCHHBIC TIOHATHS B IPOIECCE
MOKMCKA PEUICHUS MAaTeMaTH4YeCKH CHOPMYITUPOBAHHOW MPOOIEMBI, MOJICIIUPOBATh PEAlbHBIC CUTYallUU HA SI3bIKE TCOMETPUH, UCCIICIOBAThH
MIOCTPOCHHBIE MOJIENIN C UCIOJIb30BAHHEM T€OMETPUUECKUX TOHITHI M TEOpeM, arrapara ainreOpbl; pemaTh MpakTUIeCcKue 3a/1auu, CBsI3aHHbBIE
C HAXOXKJICHUEM T€OMETPUYCCKUX BEITUUHH.

11 KUIIACC

OnepupoBaTh TMOHATUSAMU: IWIIMHIPHYECKAS ITOBEPXHOCTh, OOpa3yromue MHINHAPUYECKONH TMOBEPXHOCTH; MWIWHIDP;, KOHUYECKas
MOBEPXHOCTh, 00pa3yIolne KOHUNYECKOM MOBEPXHOCTH, KOHYC; cepruecKasi TOBEPXHOCTb.

PacnosnaBath Tena BpaieHus (MUIUHIP, KOHYC, cepa u map).

OOBSCHITH CTIOCOOBI TIOTYyYEHUS TEJI BpAIICHUS.

KnaccudunmpoBats B3auMHOE pacronokeHne chepbl U MIOCKOCTH.

OnepupoBaTh TMOHITHSIMH: IIAPOBOM CETMEHT, OCHOBAHWE CETMEHTA, BBHICOTA CETMEHTA; IIAPOBOM CIIO, OCHOBAHWE IIAPOBOTO CIIOS,
BBICOTA IIAPOBOTO CJIOST; IIIAPOBOM CEKTOP.

Boruncnars 00bEMBI | IUTOIAU TTOBEPXHOCTEN TEJ BPAICHHS, TEOMETPUUECKUX TeJl ¢ IPUMEHEHHEeM (opmyL.

OnepupoBaTh TMOHATUSIMH: MHOTOTPAHHMK, BITUCAHHBIA B chepy M ONMUCAHHBIA OKOJIO cdepsl; chepa, BOUCAaHHAS B MHOTOTPAHHUK WIIH
TEJIO BPAIICHHUS.

BBIYHCIIATE COOTHOIICHHSI MKy TIIOMAIIMHU TTOBEPXHOCTEH U 00bEMaMU TTOIOOHBIX TEJI.



N300paxkaTh nzydaeMblie (PUTYPBI OT PYKH U C IPUMEHEHHUEM IPOCTHIX YEPTEKHBIX HHCTPYMECHTOB.

BEITIONHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEI
BpaIlCHHMS.

W3BiekaTh, MHTEPIIPETUPOBATH U MPEOOPa30BEIBATH WH(OOPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (PUTYpax, MPeICTaBICHHYIO
Ha YepTe)KaX U PUCYHKAX.

OnepupoBaTh OHATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONTHATE EWCTBHS CIIOXKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMU CBOMCTBAMHM
OHHU 00J1a1af0T.

[TpuMeHSTH PaBHUIIO MapaslIeICIHUIC/Ia.

OnepupoBaTh MOHATHUSIMH: JEKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIh BEKTOpPA, PABCHCTBO BEKTOPOB, KOOPIWHATHI
BEKTOpa, YroJ MKy BEKTOpPaMH, CKaJISIPHOE IIPOU3BEICHHE BEKTOPOB, KOJUTMHEAPHBIC M KOMILJIAHAPHBIC BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB W IMPOU3BEACHHE BEKTOpPA HA YHCJIO, YTOJ MEXKIY BEKTOpPaMH, CKAISIPHOE MPOU3BEICHUE, PACKIIAIbIBATh
BEKTOP 0 JABYM HEKOJJIMHCAPHBIM BEKTOPAM.

3a/aBath MIOCKOCTh YPABHCHHUEM B JICKAPTOBOM CHCTEME KOOPIUHAT.

[TpuMeHSTh TeoMeTpHUecKre (aKThl JJIs PEIICHUS CTEPEOMETPUUYCCKUX 3ajad, MPEANojaraloluXx HECKOJBKO INaroB PEHICHHS, €CIIH
YCIIOBUS TPUMEHEHHUS 3a1aHbI B IBHOU (hopMe.

PemaTh npocTeiiire reoMeTpUUYeCKUE 3aaui Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a.

Pemate 3amaum Ha J0Ka3aTENhCTBO MAaTEMAaTHYECKHUX OTHOIICHWH W HaXOXKICHHE T'COMETPHUYCCKUX BEIWYMH 110 oOpa3naMm Hiu
aITOpUTMaM, IPUMEHSISI H3BECTHBIC METObI IIPH PEIICHUH CTaHIAPTHBIX MAaTEMAaTHICCKUX 3a1ad.

[IpuMeHATh MpOCTEHIINE TPOrpPaMMHBIC CPEJCTBA W DJICKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHHH CTEPEOMETPHUUYCCKUX
3a7ad4.

[IpuBOUTH TIpUMEPHI MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TNPUPOJIC M KU3HH, PACIIO3HABATH IMPOSBICHHWE 3aKOHOB T'€OMETPHH B
HCKYCCTBE.

[IpuMeHTh TONyYCHHBIC 3HAHHMS Ha MPAKTHUKE: aHAJU3MPOBATh pEalIbHbIC CHUTYaIllMd W MPUMEHSATh W3ydYeHHBIE MOHSATHS B IIpoliecce
MOKWCKA PENICHUS MaTeMaTUYeCKu CHOPMYIHPOBAHHOW MPOOJIEMBI, MOJCIIUPOBATh PCAIbHBIC CHTYAIlUU Ha SI3BIKE T€OMETPHH, UCCIICIOBATH
MMOCTPOCHHBIE MOJICIIN C UCIIOJIb30BAHHEM T€OMETPUUECKUX TOHITHI M TEOpPEM, armapara ainreOpbl; pemaTth MPaKkTUIeCKue 3a/1auu, CBI3aHHbBIE
C HaXOXKJICHUEM T€OMETPUYCCKUX BEITUYMH.



TEMATHUYECKOE INTAHUPOBAHUE
10 KJIACC

KoaunuyecTBO yacoB

Ne HaunmeHoBaHue pa3aesoB U TeM DJieKTpoHHbIe (1u¢poBbIe)
Kourpouabsubie IIpakTHnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PEeCYPChI
padoThI padoThI
BBenenue B cTepeoMeTpHIo 10 https://m.edsoo0.ru/C503R7VIP
HpsMBle i MIOCKOCTH B IPOCTpAHCTBe. 12 1 https://m.eds00.ru/WT7NSO14T
[TapamienbHOCTh NPSAMBIX U IIIOCKOCTEH
Hleprer Ky IAPHOCTS IPAMEIX i 12 https://m.eds00.ru/\V61LAPUCD
IJI0CKOCTEN
VYTIIBI MKy MPSIMBIMH M TUIOCKOCTSIMHU 10 1 https://m.eds00.ru/R3SMETBTQ
MHoOrorpaHHUKH 11 1 https://m.edsoo.ru/XPW9US5FB2
O0BEMBI MHOTOTPAaHHHKOB 9 1 https://m.edso00.ru/010FX2SJB
I1 :
OBTOPEHHE: CCHCHIA, pACCTORHIA H 4 1 https://m.edsoo.ru/LIAAMHO3D
yTJIBI
OBIIEE KOJIMYECTBO YACOB IIO 68 5 0

I[TPOI'PAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJTACC

HauMeHoBaHuUe pa3iesioB U TeM

KoaudyecTBo 4acoB

DJIeKTPOHHBbIE (HU(ppPOBHIE)

Ne i/mn Konrpoabubie IIpakTHueckue
IPOrpamMMbl Bceero oOpa3oBaTejbHbIE pecypchl
padoThI padoThI
Tena BpamieHus 12 https://m.edso0.ru/HYOWQL5KQ
2 O0BEMBI TEI 5 1 https://m.edsoo0.ru/B9ORVIYC9
B
3 SITOPBY 1 KOODANHATRLE 10 1 https://m.eds00.ru/ANCLAGOMF
IPOCTPAHCTBE
4 Hostoperie, 0606IIJ;GHI:IG, 7 1 https://m.edsoo.ru/DORV3P725
CUCTEMAaTU3alA 3HAHUN
OBIIEE KOJIMYECTBO HACOB I1O 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

ITOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne KosmnuecTBo yacoB Hara JIEKTPOHHBbIE HH(PPOBbIE
Tema ypoka

n/n Bcero  Kourpoasubie IIpakTuyeckne M3y4eHHsi 00pa3oBaTe/bHble PeCypChI

padoThbI padoThI

OCHOBHBIE TOHATHUSA
CTEPEOMETPHH: TOYKA, MPSMAas,
TUIOCKOCTh, IIPOCTPAHCTBO.

Hpasiia H3o0paxeHHs Ha 1 https://m.edso0.ru/D3VCJ7UN4

PUCYHKaX: U300paskeHUs
IJIOCKOCTEH, MapaJIJIEIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[ToHsTHS: TEpeceKaroIHeCst
IUTOCKOCTH, TIEPECEKAIOIIHECs 1 https://m.eds00.ru/NR6VJYCGK
npsiMasi ¥ TUIOCKOCTh

[TonsaTHs: nepecekaromuecs
IUTOCKOCTH, TIEPECEKAIOIIHECs 1 https://m.edso0.ru/O6RNDFAMO
npsiMasi ¥ IIOCKOCTh

3HAKOMCTBO C

MHOTOTPaHHHKAMH, H300paxcHHe 1 https://m.edsoo.ru/KMUQPILLO

MHOT'OTPaHHHWKOB Ha pUCYHKaX,
Ha IMPOCKIMMOHHBIX YCPTCKAX

HauanwpHbie cBefieHUS 0 KyOe U

THIPAMITILC, 1X PasBepTict 1 1 https://m.edsoo.ru/FPW2JNHCZ

moaenu. CeueHus
MHOTOTPaHHUKOB

H
AUANBHEIC CBEIICHH O KyOE M 1 https://m.edsoo.ru/IMQ3AJ3S5

MAPAMUIEC, UX PA3BEPTKU U



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5

10

11

12

monenu. CeueHus
MHOTOTPaHHUKOB

ITonsaTre 00 akCHOMaTHYECKOM
MOCTPOCHUH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

ITousaTre 00 akCHOMaTHYECKOM
MMOCTPOCHUH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPHUH U
CJIEICTBHUS U3 HUX

ITonsaTre 00 akCHOMaTHYECKOM
MMOCTPOCHUH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUH U
CJIEICTBHUS U3 HUX

ITonsaTre 00 akCHOMaTHYECKOM
MMOCTPOEHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

B3anmHoe pacrnionoxenue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKarouuecs, napauieabHble
Y CKpPELIMBAIOIIUECS MTPSMBbIE

ITapannensHOCTh NPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:!
napasiebHbIe IIPSMbIE B
IIPOCTPAHCTBE; apallJIEIbHOCTh
TPEX MPAMBIX

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX7QE1

https://m.edsoo.ru/YPKS5MLJL

https://m.edsoo.ru/I3A98J679

https://m.edsoo.ru/lTUIW8KR5Q

https://m.edso0.ru/CS9VLQLH6

13

[TapannenbHOCTh NPSIMBIX U
IIJIOCKOCTEMN B IMTPOCTPAHCTBE:!

https://m.edso0.ru/PO5J6D23U



https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U

[TapannenbHOCTH NPSIMOU U
IIJIOCKOCTH

VYTl ¢ COHaNpaBICHHBIMU

14 https://m.edsoo.ru/LLJIAVHVBW
CTOpPOHAMH

{5 TN MEHIY MpAMGINI B https://m.eds00.ru/KGIMSOEUK
IPOCTPAHCTBE

1 O MEHY MPAMGINI B https://m.eds00.ru/24L VWHIVS
IPOCTPAHCTBE
IT i:

17 SPALICILHOCTS THIOCKOCTEM https://m.eds00.ru/BUSTQIHZT
napasieIbHbIC MIIOCKOCTH

1g ~  BOWCTEA MAPAMICTLHEIX https://m.eds00.r/0KQQK2ABA
IUTOCKOCTEH
IIpocreiimme TpoCTpaHCTBEHHBIE

19 (GUrypsl Ha TUIOCKOCTH: TETPadIp, https://m.edso0.ru/MRT13XP79
Ky0, mapasuiesenure;y

20 [TocTpoeHue ceveHuit https://m.edso0.ru/DISAX05J8

21 [TocTpoenue ceuenuit https://m.eds00.ru/20GC3ZP9P
KonTtponsHnas padota no teme
HH

22 PAVIDIE 1 THIOCKOCTH B https://m.eds00.ruy/BI405QJEB
npoctpanctee. [lapamieabHOCTh
MPSIMBIX U IJTIOCKOCTEN"
[lepneHuKyJIApHOCTD MPSAMOUN U

23 TUTIOCKOCTH: TIEPIICHIUKYIISIPHBIE https://m.edso0.ru/RN45YBO8R
IpsSIMBIE B IIPOCTPAHCTBE
IT

24 PAMPIE HapailiICIbabIC 1 https://m.eds00.ru/32MXRZDDL
HEPICHIUKY/ISIPHBIE K TUTIOCKOCTH
IT

25 PAMPIC HAPALICIBHBIC 1 https://m.edso0.ru/JPUOTOI3N

NEPICHAUKYIIAPHBIC K TNIOCKOCTH



https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N

26

27

28

[Tpu3Hak nepneHAuKyIIpHOCTH
IIPSIMOM U TUIOCKOCTH

[Tpu3Hak nepneHAuKyIspHOCTH
IPSIMOU U TUNIOCKOCTH

Teopema o pssmMon
NEPIEHINKYIISIPHON TIOCKOCTH

https://m.edsoo.ru/DC41W6K14

https://m.edsoo.ru/HD3D63S5P

https://m.edsoo.ru/YOIQSMOH1

29

30

31

32

33

Teopema o npssMou
MEPIEHANKYISPHON INIOCKOCTH

Teopema o npssmMon
NEPIEeHIUKYISIPHON TIIIOCKOCTH

[lepneHuKyIsp U HAKJIOHHBIE:
paccTosHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTHU

[lepneHuKymsip U HAKJIOHHBIE:
pacCcTOsHUE OT TOUKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 10 TIIOCKOCTH

[lepnenauKyIsip 1 HAaKJIOHHBIE:
pacCcTOsHUE OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 10 TIIOCKOCTH

https://m.edso0.ru/81R5KU5RJ

https://m.edsoo.ru/HFKNPKZ7T

https://m.edso0.ru/638GKWY7V

https://m.edsoo.ru/AD6RCACRA

https://m.edsoo.ru/VLLIQ7HXC

34

[leprieHANKYISAp U HAKIIOHHBIE:
paccTosiHuEe OT TOYKH J10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TITIOCKOCTH

https://m.edsoo.ru/6P5BVV34R

35

VYIu1Bl B IPOCTPAHCTBE: YOI
MEXKY IIPSMOU U TUIOCKOCTHIO

https://m.edsoo.ru/PSFIXUA1I



https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I

36

37

38

39

JIByrpaHHbIN yroJ, TUHEHHBIN
yTOJ1 ABYTPAHHOTO yTIila

JIByrpaHHbIN yroJ, JMHEHHBIN
YTOJI IBYTPAHHOTO YIJIa

[lepneHIMKyYIAPHOCTD
MJIOCKOCTEH: TIPU3HAK
MEPIECHANKYISIPHOCTH IBYX
IUIOCKOCTEH
[lepneHIMKYIAPHOCTD
TJIOCKOCTEM: MPU3HAK
MEPIEHANKYIISIPHOCTH JABYX
IUIOCKOCTEH

https://m.edsoo.ru/6R4A0EOMD

https://m.edsoo.ru/ML0ZZY ZC7

https://m.edsoo.ru/YRQDSM9NH

https://m.edsoo.ru/DY2AF84T2

40

[leprieHAUKYIAPHOCTH
MJIOCKOCTEH: TIPU3HAK
MEePHEHIUKYISIPHOCTH ABYX
IUIOCKOCTEH

https://m.edsoo.ru/TS8OA9INH2

41

Teopema o Tpéx
MepHeHIUuKyIsIpax

https://m.edsoo.ru/OW5LZ1RVZ

42

43

Teopema o Tpéx
MepHeHIUKYsIpax
Teopema o Tpéx
NepHeHIUKYIspax

https://m.edso0.ru/OP44KE54N

https://m.edsoo.ru/OWG81WDV3

44

KonrponpHnas pabora nmo remam

"[leprieHIUKYIAPHOCTD MPSMBIX

="

U T1ockocTen" U " YTl MeXIy
IpSIMBIMU U TUIOCKOCTSAMU"

https://m.edsoo.ru/\VOXABPOPB

45

[IonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI

https://m.edsoo.ru/L5FTEZ80OX



https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX

46

MHOTOTpaHHUKA, BBITYKIIbIE U
HEBBITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKa MHOTOTpaHHUKA

[Tpusma: N-yronpHas npusma,
I'paHu ¥ OCHOBAHUS IPU3MBI;
npsiMasi U HAKJIOHHAs! TPU3MBI;
OOKOBas U MOJIHAS TIOBEPXHOCTh
MIPU3MBI

https://m.edsoo.ru/ZAL6DKFOL

47

[Tapannenenunen,
IIPSAMOYTOJIbHBIN
napaJulesIeIuIe]] U ero CBOMCTBa

https://m.edsoo.ru/ITCOB1WIO

48

49

[Mupamuna: N-yroiabHas
MpamMu/Ia, TPAaHH U OCHOBAHHE
HpaMHIb; OOKOBAs U ITOJTHAS
HOBEPXHOCTh MTUPAMHU/IBI;
NpaBUWIbHAS U yCeUEHHAS
nupaMuia

[IpaBuIIbHBIC MHOTOTPAHHUKHY:
HOHSTHE PAaBUILHOTO
MHOTOTPaHHUKA; TIPaBUIIbHASI
npu3Ma 1 IPaBUIIbHAS THPAMU/A;
HpaBUIIbHAS TPEYTOIbHAS
nMpamMu/Ia U MPaBUIBHBIN
TeTpa’ap; Kyo

https://m.edsoo.ru/ITOFX00PA

https://m.edsoo.ru/LWNGFZTWE

50

o1

IIpencraBiaeHue 0 NpaBUIbHBIX
MHOTOTPaHHUKAX: OKTA3Ip,
JOJIEKAdIP U UKOCAMP.
CummeTpus B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIBHO TOYKH,

https://m.edsoo0.ru/06SH021DD

https://m.edsoo.ru/SWEUC9ENR



https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR

HpHMOﬁ, IUIOCKOCTH. DJIEMEHTBI
CUMMCTPHH B TIUpaMHJIax,
ImapaICJICIIMIIC 1ax, IPaBUJIbHBIX
MHOT'OI'paHHHUKaX

BrIuucieHnue 31eMeHTOB

52 MHOTOTPaHHUKOB: pEOpa, 1 https://m.edsoo.ru/EUP4MN760
JIMarOHaJIN, YTJIbI
[Tnomaab 60KOBOI MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTH IPSIMOU
53 MIPU3MBI, IIOMIAIb OCHOBAHHIHA, 1 https://m.edso00.ru/SQY9XSIL6
TeopeMa 0 OOKOBO MOBEPXHOCTH
IPSAMOM IPU3MBI
[Tnomaas OOKOBOM MOBEPXHOCTH
Y TIOBEPXHOCTHU MPABHIHLHOM
54 MUpaMUIbI, TEOpEMa O TUTOIATN 1 https://m.edsoo.ru/R22FHBG60
OO0KOBOI1 MOBEPXHOCTHU
YCEUEHHOW MUPaMHU/IbI
55 Konrpoubiias pabora no Teme 1 https://m.edsoo.ru/VHYNJQOMQD
"MHororpaHHuku"
56 [TonsiTue 06 00bEMeE 1 https://m.edso0.ru/GM1LC394G
57 O0BEM mHpaMHIbI 1 https://m.edsoo.ru/B307P8WTC
58 O0BEM THpaMU/IBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 OO0BEM mHpaMUIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM UpaMuIbI 1 https://m.eds00.ru/O0HRFO2LCT
61 OO0BEM TPU3MBI 1 https://m.edsoo0.ru/YEQP63ZD4
62 O06BEM npU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 O0BEM MPU3MBI 1 https://m.edso0.ru/FIMQW6KFT



https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT

64 KounTponbHas padora no teme

"O06bEMBI MHOTOI'PAaHHUKOB"

[ToBTOpEeHue, 0600IIEHNE
65 CHUCTEMATHU3alUsl 3HAHUM. 1
[TocTpoenue ceuenuii B

MHOT'OTpaHHHKC

[ToBTOpEeHue, 0600IIEHNE
CHUCTEMATHU3aLUsl 3HAHUM.
Brruunciienue paccTosiHu: MEXIY

66 JBYMS TOYKaMH, OT TOYKH JI0 1
MPsIMOM, OT TOUKH J0 IIOCKOCTH,
MEXy CKPEIIMBAIOIIINUMUCS
MPSIMBIMU

67 HToroBas KoHTpoIbHAs paboTa 1

https://m.edso0.ru/23S50180N

https://m.edso0.ru/KXTOCIOJG

https://m.edsoo.ru/HKP613JUC

https://m.edsoo.ru/KB3EK0OA9U

[ToBTOpEeHME, 0000IICHIE
cUCTEMAaTHU3allus 3HAHUIL.
Brruncnenue yrioB: Mexay

68 CKpEIIMBAIOUIMMUCS NPSIMbIMHU, 1
MEXy NPSMOU U MIIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXIY
MJIOCKOCTSIMU

OBUIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 08

https://m.edsoo.ru/X7CJU5LO0



https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KJTACC

Ne
/o

Tema ypoka

Cdepa u map: ueHtp, pajauyc,
IMaMeTp; TIOMAAb TOBEPXHOCTH
cdepsl

B3aumHoe pacnionoxxenue chepsl u
TJIOCKOCTH; KacaTenbHas
TJIOCKOCTSH K cepe; riomanb
cdepsl

Nzo0paxenue chepsl, mapa Ha
rwiockoctu. CeyeHus mapa

[unuuapuyecKas IOBEPXHOCTb,
o0Opa3yrore MIIHHIPUISCKON
MOBEPXHOCTH, OCh

HUJIMHAPHIECKOM MOBEPXHOCTH

unuHap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTH, 00pa3yIOIast U OCh;
IUTOIIAIh OOKOBOM M MOJTHOM
MTOBEPXHOCTH

KoaundecTBo 4acoB

KonTpoabHbIe

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jara
U3y4YeHMs

DJIeKTPOHHBbIE U(PPOBbIE
o0pa3oBaTe/ibHbIe PeCYpPChI

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/YCMWC4M3I

https://m.edsoo.ru/QDCF8UGXE

https://m.edsoo0.ru/8516BBEO7

https://m.edsoo.ru/W0JR979V9

N300pakenne nuIuHapa Ha
IJIOCKOCTH. Pa3BEépTka HUIMHApA.
Ceuenus umHIpa (MIO0CKOCTHIO,
NapajuIeIbHON WU
NEPIIEHAUKYIIAPHON OCH
HUATTUHIPA)

Konnueckast mOBEpXHOCTB,

https://m.edsoo.ru/OY MSPW10Z

https://m.edsoo.ru/H64QF3EGR



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R

oOpa3ymoline KOHUYeCKOn
MMOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOM MOBEPXHOCTHU

Komnyc: ocHOBaHMe U BepIIUHA,
o0pa3yromas 1 0chb; IUIOIIAb
OOKOBOH M MOJIHOW MTOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yromue u
BBICOTA; OCHOBAHU U OOKOBas
MOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

https://m.edso0.ru/80VNITU20

10

N306pakenne koHyca Ha
IJIOCKOCTH. Pa3BEépTKa KOHycA.
CeueHust KoHyca (IIOCKOCTHIO,
MapajyIeIbHOM OCHOBAHUIO, U
IJI0CKOCTBIO, MTPOXOIAIIEH uepes
BEPIIHHY)

https://m.edsoo.ru/0PV9CKUYU

11

KomOunamus Ten BpameHus u
MHOTOTPaHHUKOB

https://m.edsoo.ru/4AVHGTY X8F

12

13

14

MHororpaHHuk, ONMCaHHBIA OKOJIO
ctepsl; chepa, BucaHHAS B
MHOTOTPAaHHUK WJIH B TEJIO
BpaIICHUS

[Tonsitue 06 06BEMe. OCHOBHBIE
CBOMCTBa 00BEMOB TEN

O0BEM UIMHAPA, KOHYCa

https://m.edsoo.ru/RMYY1STLP

https://m.edsoo.ru/4ACENHGLOZ

https://m.edsoo.ru/W8TGN5Z99

15

16

O06Bém mapa u miomaas cheps

[TomoOHBIE TENa B IPOCTPAHCTBE.
CoOTHOIIEHHS MEXAY TUTOIIAASIMU
MMOBEPXHOCTEH, 00BEMaMU

https://m.edsoo.ru/G7TAYCMOTT

https://m.edsoo.ru/4ANO4FYUU X



https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX

OJIOOHBIX TEJT

17

18

19

KontponbHas paboTa mo Temam
"Tena Bpamenus" u "O0Obembl Ten"

Bektop Ha mIIOCKOCTH U B
MPOCTPAHCTBE

CnoxxeHyre ¥ BEIYUTaAHHUC BCKTOPOB

https://m.edsoo.ru/KCOMHJSWW

https://m.edsoo.ru/AQ405SB7C

https://m.edsoo.ru/PMNHTUK7G

20

21

22

YMHOXKEHHE BCKTOPA Ha YUCJIO

Paznoxenue BekTopa 1o Tpém
HEKOMILJIAaHAPHBIM BEKTOPaM.
[IpaBuio napannenenumnena

Pemenue 3amay, cBSI3aHHBIX C
IIPUMEHEHHUEM IIPABUII IEUCTBUM C
BEKTOpPaMH

https://m.edsoo.ru/4H7PLGBI1

https://m.edsoo.ru/NZSOLFWN1

https://m.edsoo.ru/73F23EPU5S

23

KoopanHaTHO-BEKTOPHBIN METOA
MIPU pEIICHUH F€OMETPUYECKUX
3a1a4y

https://m.edsoo.ru/BBI1139Z7U

24

[IpsamoyronpHas cucrema
KOOPJMHAT B IIPOCTPAHCTBE.
Koopaunatel BexTopa.
[Ipocreiimue 3axaun B
KOOpJAMHATaX

https://m.edso00.ru/X9TSDNSQ3

25

Yroa Mexay BEKTOpaMu.
CkanspHoe npou3BeicHUE
BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Brruucnenue yrios Mexay
MPSAMBIMU U IIJIOCKOCTSIMHU

https://m.edsoo.ru/EGRV3NF84

27

KouTponbsHas pabora no teme
"BekTopsl 1 KOOPAMHATHI B

https://m.edsoo.ru/NSKELEBHL



https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL

npoctpaHcTse"

28

[ToBTOpeHUE, 0000IICHNE U
cucTeMaTH3alus 3HAaHUM.
OcHoBHbIE (DUTYPHI, (HAKTHI,
TEOPEMBI Kypca IITaHUMETPHH

https://m.edsoo0.ru/16ASE1TYU

29

[ToBTOpEeHUE, 0000IICHNE U
cucTeMaTH3alus 3HAaHUM.
OcHoBHbIE (HUTYPHI, (HAKTHI,
TEOPEMBI Kypca INIaHUMETPUH

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEeHUE, 0000IICHUE U
cucTeMaTu3alysa 3HaHUN. 3a1adu
TJIAHUMETPUU U METOJBI X
perieHus

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEeHUE, 0000IICHNE U
cucTeMaTu3alysa 3HaHUU. 3a1adu
TJIAHUMETPUU U METOBI X
perieHus

https://m.edsoo.ru/FG4PJN2IF

32

33

[ToBTOpeHnue, 00061IICHNE U
cucTeMaTH3alus 3HAaHUM.
OcHoBHbIe (HUTYPBI, (HAKTHI,
TEOPEMBI Kypca CTepeOMETPUHI

UroroBas koHTposbHas paboTa

https://m.edso0.ru/ZY6BYLY7W

https://m.edsoo.ru/VP8CX0OC4C

34

[ToBTOpEeHue, 0600IICHUE 1
cucTeMaTHu3alus 3HaHUI

https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB IIO
[TPOIT'PAMME

34



https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

MPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBLHOM ITPOT'PAMMBbBI

10 KJIACC
Kon . .
IpoBeEpsIEMOTo IIpoBepsiemble IpeAMeTHBIEC Pe3yJabTATHI OCBOCHHS OCHOBHOI1 00pa30BaTe/IbHOM IPOrpaMMBbI CpPeIHEro
o0uero odopasoBanusi
pe3yJbTaTa
7 ['eomeTpus
7.1 OnepupoBaTh NOHATUAMM: TOUKA, IPsAMasi, INIOCKOCTh
7.2 [TpMEHATh AKCMOMBI CTEPEOMETPHH U CIEACTBHSI U3 HUX IIPU PELIEHUHM I'€OMETPUUYECKUX 3adad
7.3 OnepupoBaTh NOHATUAMMU: APATUIETBHOCTD U NIEPIEHAUKYIAPHOCTD MPSIMBIX U INIOCKOCTEN
7.4 KnaccuguuupoBath B3aMMHOE pacioyioKeHHE MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE
75 OnepupoBaTh NOHATHSAMU: ABYTPAaHHBIA YToJ, TPAaHU JBYTPAHHOTO yria, peOpo ABYTPaHHOIrO YIJia, JMHEWHBIN
yToJI IBYTPAHHOTO YIJIa, TpagycHas Mepa ABYTPaHHOIO yria
76 OnepupoBaTh NOHATHUSAMH: MHOTOTPaHHUK, BBIIYKJIBIH W HEBBITYKJIBIH MHOTOTPaHHUK, 3JEMEHTHI
MHOI'OT'PaHHUKA, IPaBWIbHBIM MHOIOTPAHHUK
[ Pacno3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (MMpaMHJIa, IPU3Ma, MPSMOYTOJIbHBII Mapaienenunes, Kyo)
78 KnaccuduumpoBate MHOTOTpaHHHUKH, BBIOMpas OCHOBAHMSA JAJS KJIACCHU(HUKAIMK (BBIMTYKJIbIE U HEBBIMYKIIbIC
MHOTOTPAaHHUKHU, TPABUIIbHBIE MHOTOTPAHHUKH, NIPSIMbIE U HAKJIOHHBIE TPU3MBI, MTapaJIICIICTIUIIE IbI)
7.9 OrnepupoBaTh NOHATUAMU: CEKYLIas IIIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB
7.10 OOBSICHATH NPUHIMUITBI TOCTPOEHUSI CEYEHUI MHOTOTPAHHUKOB, UCTIOB3YsI METO/I CJIEIOB
711 CtpouTh ce4eHHs] MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIMOIHSATH (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB
POCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3agauM Ha HaXOXKJIEHHE T€OMETPUYECKMX BEIUYMH IO 00pa3laM WM alropuTMam, HPUMEHssS
712 U3BECTHBIE AHAIMTHUYECKME METOAbl IMPU PEIICHHM CTAHAAPTHBIX MAaTEeMaTUYECKUX 3a7ady Ha BBIYUCIICHUE
PACCTOSTHUN MEXKIY ABYMS TOYKAaMH, OT TOYKHU 0 IPSIMOM, OT TOYKHU 10 INIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS
PSIMBIMU
7.13 Pemars 3agauM Ha HaXOXJIEHHE T€OMETPUUECKHX BEIUMYMH IO O0pa3laM WM alropuTMam, HPUMEHssS




U3BECTHBIE AHAJTUTUYECKUE METO/Ibl IPU PEIICHUHU CTAaHAAPTHBIX MAaTEMaTHUECKUX 3ajjad Ha BBIYMCIICHHE YIJIOB
MEX]y CKPEIIMBAIOIUMUCS TMPSAMBIMU, MEXIY HPSIMON M IJIOCKOCTBbIO, MEXAY IUIOCKOCTSIMH, JIBYTPaHHBIX
yTIJ0B

714 Boruncnsate 00bEMBI M TUIONIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma, MUpaMHlia) C MPUMEHEHUEM
(opMyJ1, BBIYUCIIATH COOTHOIIEHUS MEXAY MIIOIAASIMHU IOBEPXHOCTEN, 00BEMaMU OJOOHBIX MHOTOIPAaHHHUKOB
715 OnepupoBaTh MOHATUSMHU: CUMMETPHUSI B MPOCTPAHCTBE, LEHTP, OChb U IUIOCKOCTh CUMMETPHUU, LEHTP, OChb U
IJIOCKOCTh CUMMETPHUH (PUTYpPbI
716 W3Bnekatp, npeoOpa3oBbIBaTh M HHTEPIPETHPOBATH MHGOPMALUIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢urypax, npeiCcTaBIEHHYIO Ha YEPTEKAX U PUCYHKAX
717 [TpumensaTs reomeTpuueckue (HaxkThl Ui PEHICHHUs] CTEPEOMETPUUYECKUX 3ajad, MPEJIoJiaraloluX HECKOJIbKO
I1aroB peLeHus], €ClIM YCIOBUS PUMEHEHMS 3aJaHbl B IBHOU (hopme
718 [IpuMeHATs npocTelilliie NporpaMMHbBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUN
CTEPEOMETPUUECKHX 3a]1a4
719 [IpuBoauTH TpUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE W KU3HH, PACIO3HABATH MPOSBICHUE
3aKOHOB F€OMETPUU B UCKYCCTBE
[IpuMeHATh NOJy4eHHbIE 3HAHUS Ha MPAKTHKE: aHAIIM3UPOBATh PEajbHbIE CUTYAllMd U MPUMEHSTh U3YUEHHBIE
HNOHATHS B NPOLECCE IOKMCKA PEIIEHUS MaTeMaTU4ecKu C(HOPMYIHMPOBAHHON MpPoOJIEMbl, MOJEIUPOBAThH
7.20 peanbHble CHUTyallUd Ha fA3bIKE TE€OMETPUH, UCCIEN0BaTh IOCTPOCHHBbIE MOJEIU C HCIHOJIb30BAHUEM
reOMETPUYECKUX TOHATHI M TeopeM, ammapara aireOpbl, pelath MNPaKTUYECKHE 3aJaud, CBSI3aHHBIE C
HaXO0XJICHUEM reOMETPUUYECKUX BEIIMYUH
11 KUIACC
Kon . "
poBeEpsIEMOro IIpoBepsiemble IpeaMeTHBIE Pe3yJabTATHI OCBOCHHS OCHOBHOI1 00pa30BaTe/IbHOM IPOrpaMMbI CpeHero
o0urero odopasoBanus
pe3yJbTaTa
6 I'eomerpus
OnepupoBaTh MOHATUSIMH: LHHJIMHIPUYECKAs] MOBEPXHOCTh, O0O0pa3ylollMe LUIUHAPUYECKON MOBEPXHOCTH,
6.1 IUIMHAP, KOHHYECKas IOBEPXHOCTh, 0Opa3ymoline KOHHYECKONW MOBEPXHOCTH, KOHYC, cdepuieckas
IOBEPXHOCTb
6.2

Pacno3naBats Tena BpameHus (LWIHMHIDP, KOHYC, cdepa U map)




6.3

OOBSICHATH CIOCOOBI TIOJTYYEHUS TEJ BpPALLIEHUS

6.4 KnaccuduuupoBath B3aMMHOE pacioyiokKeHne cepbl U MIOCKOCTH

6.5 OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTAa, BBICOTa CETMEHTa, IIapOBOIl CIIOH,
OCHOBAHUE IIaPOBOTO CJIOSA, BHICOTA IIIAPOBOTO CIIOSI, IIIAPOBOM CEKTOP

6.6 Boruncnsate 00BbEMBI M MIIOIMIATM TOBEPXHOCTEH TeN BpAILEHHUS, T€OMETPUYECKUX TeI C MPUMEHEHHEM
hopmyn

6.7 OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BIUCAHHBIA B cdepy U OMHCAHHBIA OKoJIo cdepsl, chepa,
BIMCAHHAsl B MHOTOTPAHHUK WJIH TEJIO BpalleHUs

6.8 BBIYUCHATH COOTHOIICHUS] MEX Y TUIOMIAISIMH MTOBEPXHOCTEN U 00bEMaMU TOJTOOHBIX TET

6.9 N3o06paxaTs n3ydaembie GUTYPBI OT PYKU U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

6.10 BrInoHATE (BRIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHHU3Y; CTPOUTH CEUCHUS TEJ BpaIlCHUS

6.11 N3Biekath, HHTEPNPETUPOBATh M MPEOOPA30BBIBATh MHPOPMALMIO O MPOCTPAHCTBEHHBIX T€OMETPHUUYECKUX
burypax, IpeacTaBICHHYIO Ha YePTEKaxX U PUCYHKAX

6.12 [IpuMeHsaTs reomMeTpuueckue GakThl 7Sl PEICHUS CTEPEOMETPUUECKUX 3a/1au, MPE/OoIaraloInX HECKOIbKO
[1aroB pEelIeHUs, €CIU YCIOBUs MPUMEHEHUS 3a1aHbl B sSIBHOU hopme

6.13 OnepupoBaTh MOHSATUEM: BEKTOP B IPOCTPAHCTBE

6.14 BrInmonHATe ACHCTBUSL CIOKEHUS BEKTOPOB, BBIUMTAHMUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha 4YHUCIO,
O0OBSICHATDH, KAKUMH CBOMCTBAMH OHH 00J1aJIaf0OT

6.15 [IpuMeHsTH MpaBUIIO MapajuIeNieNuIe a MPY CI0KEHUH BEKTOPOB
OnepupoBaTh MOHATUSMHU: JIEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpPAa, PABEHCTBO

6.16 BEKTOPOB, KOOPIAMHATHI BEKTOpPA, YroJl MEXJIY BEKTOpaMH, CKAJIApPHOE MPOU3BEACHUE BEKTOPOB,
KOJUIMHEapHbI€ U KOMIUIAHAPHbBIE BEKTOPbI

6.17 Haxonuth cyMMy BEKTOpPOB M MPOM3BEICHHE BEKTOpPa HAa YHUCIO, YrOJd MEXAY BEKTOpaMu, CKaspHOEe
MIPOU3BEJICHNE, PACKIIA/IBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3amaBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT

6.19 Pemats npocTeiinme reoMeTpuuecKue 3aj1aqyu Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO1a

6.20

Pematpb 3aJa4u Ha J0Ka3aTCJIbCTBO MAaTEMATHUYCCKUX OTHOIICHUU U HaXOXJIACHUEC T'COMETPUUCCKNX BCIUYNH




1o oOpa3iaM WIH aaropuTMaM, IPUMEHS ST U3BECTHBIE METObI TIPH PEIICHUN CTAaHAAPTHBIX MaTEeMAaTHYECKUX
3a1a4

6.21 HpI/IMeH}ITB HpOCTeI)’IHIHe IporpaMMHBIC CPCACTBA H J3JICKTPOHHO-KOMMYHUKAIIMOHHBIC CHCTCMBI IIPpH
PCHICHUHN CTCPCOMCTPHUUCCKUX 3a/lav

6.22 HpI/IBO,Z[I/ITB IMPpUMEPBbI MATCMATHUYCCKUX 3aKOHOMepHOCTCﬁ B IIPUPOJC U KHU3HU, PACIIO3HABATDH IIPOSABJICHUC
3aKOHOB I'COMCTPHUHU B HCKYCCTBC
HpI/IMeH}ITB IMOJIYYCHHBIC 3HAHHA HaA I[IPAKTUKE: aHAJIIM3UPOBATb PCaJIbHBIC CHUTyallUM W IIPUMCHATH

6.23 HN3Y4YCHHBIC IIOHATHA B IIPOLHCCCEC IIOMCKAa PCHICHUA MATCMATHUYCCKU Cq)OpMYHHpOBaHHOﬁ HpO6J’ICMBI,

MOJCIIMPOBATh peEaJbHbIE CUTyallud Ha A3BIKE T'E€OMETPUM, MCCIEN0BATh IOCTPOCHHBIE MOJEIN C
MCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHI M TeopeM, ammapara anreOpbl, peliaTh NIPaKTUYECKUE 3a7auu,
CBSI3aHHBIE C HAXOXKJIECHUEM I€OMETPUUYECKUX BEINYUH




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMbIii 3J1IEMEHT COAEPKAHUA

7.1

7.2

7.3

7.4

7.5

7.6

I'eomerpus

OCHOBHBIC TOHSTHS CTCPCOMCTPHH. Tqua, npsamas, IUIOCKOCTb, IIPOCTPAaHCTBO. IlonsTne 00 aKCHMOMAaTHYECKOM IMOCTPOCHNHA
CTCPCOMCTPUHU:. AKCHUOMBI CTCPCOMCTPHUHN U CIICACTBUS U3 HUX

B3aumHoe pacrnosioxkeHue NpsMbIX B IPOCTPAHCTBE: MepeceKarorecs, napauieabHble U CKpelluBatomuecs npsamele. [lapaninensHocTh
OpSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapajliesbHble MPSIMbIE B IMPOCTPAHCTBE, NapajuIeIbHOCTh TPEX MPSIMBIX, NapaieIbHOCTh
OpSMOI U TUIOCKOCTU. YTJIBI C COHAIPABIEHHBIMU CTOPOHAMH, YTOJI MEXAY MPSIMBIMU B MpocTpaHcTBe. [lapamienbHOCTh MI0CKOCTEH:
napajuiesibHbIe MII0CKOCTH, CBOMCTBA MapajliebHBIX MmIockocTel. [IpocTeiire npocTpaHCcTBEHHbIE (DUTYpBI HA MIIOCKOCTU: TETPAdIpP,
KyO, apajijiesienuIie]l, HIOCTPOCHUE CeYEHU

[lepneHIUKYIAPHOCT, NPSIMOM M IUIOCKOCTH: NEPIECHAMKYJSIPHBIE IMPsSMBIE B IMPOCTPAHCTBE, NPSIMBbIE MapajUICIbHBIE H
NEPNEHIUKYISPHBIE K IUIOCKOCTH, NMPU3HAK MNEPIEHAMKYJSIPHOCTH MPSAMOM M INIOCKOCTH, TEOpEMa O MNPSMOU NEPHNEHIUKYIIPHON
IUIOCKOCTH. YTJIBl B IPOCTPAHCTBE: YrOJ MEXAY INPSAMOM M IUIOCKOCTBIO, JBYI'PAHHBIN yTOJI, JIMHEHHBIM Yrojl IBYI'PAaHHOTO yrija.
[leprienAMKYISIp ¥ HAKJIOHHBIE: PACCTOSIHME OT TOYKM JI0 TUIOCKOCTH, PAcCTOSTHHE OT MPSMOM /10 IUIOCKOCTH, MPOEKIUS (UTYpbl Ha
IJIOCKOCTh. llepnenanKyIsspHOCTh IIIOCKOCTEN: MPU3HAK NEPIICHANKYJISIPHOCTH JBYX IUIOCKOCTEN. Teopema o Tpéx nepneHauKynspax

[loHsAiTHE MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOIOIDAHHHUKA, BBIIYK/IbIE U HEBBINYKJIbIE MHOTOIDAHHMKH, pPa3BEPTKa
MHoOrorpanHuka. Ilpusma: n-yromnbHas mpu3Ma, TpaHd U OCHOBAHMS MPU3MBbI, MpsiMasi M HaKJIOHHAs MpU3Mbl, OOKOBas U MOJHAsS
IIOBEPXHOCTH NpU3Mbl. [lapannenenunesn, npsaMoyroybHbIN MapajuleNIeUIIe] U ero cBoucTBa. [lupaMuna: N-yroiabHas nupamMuaa, rpaHu
U OCHOBaHUE MUPaMHbI, OOKOBas M IMOJHAS MMOBEPXHOCTh MHUPAMUJbI, MIPABUIbHAS U yCEUEHHAs MUpaMuia. DJIEMEHThI MPU3MBI U
nupamupl. [IpaBuinbHbIE MHOTOIPAHHUKH: NOHSATHE MPABUJIBHOIO MHOTOIPDAHHMKA, MPABWIbHAS NMPU3Ma M IpaBUJIbHAs NUPAMHUAA,
NpaBWIbHAS TPEyroJibHas NMUpaMuJa W MpaBWIbHBIA TeTpa’iap, KyO. [lpeacraBieHune o mMpaBUIbHBIX MHOTOTPAHHUKAX: OKTa’p,
J0JIeKa3Ip U ukocasapyrue CeueHus Ipu3Mbl U TUPaMUIbI

CuMmmeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSAMOW, IJIOCKOCTH. OJIEMEHThl CHUMMETPUM B NUpamMuiax,
napaJuleIIeuIe1ax, IPABUIbHBIX MHOTOTPAaHHHUKAX

Boruncienue 31€eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, AuaroHanu, yriel. [lnomans OOKOBOM MOBEPXHOCTH U TOJHOW MOBEPXHOCTH
OpsSAMOIl MPHU3MBI, IJIOLIAJb OCHOBAHM, TeopeMa O OOKOBOW MOBEPXHOCTH MpsiMoi mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH H
NOBEPXHOCTH MTPaBUJIBHOW NMUpaMU/Ibl, TEOPEMA O IuIoLaan yceu€HHoM nupaMubl. [lonstre 00 00béMe. OOBEM NUpamMuabl, IPU3MBI

7.7

[TogoOHbIe Tema B mpocTtpancTBe. COOTHOIIECHUS MEX Y TUIOMIAIIMU MMOBEPXHOCTEH, 00BEMaMK MOJOOHBIX TEI




11 KJIACC

Kon IIpoBepsieMblil 3JIeMEHT COAEPKAHUSA
6 I'eomeTpus

6.1 [unuHapuyeckass MOBEPXHOCTh, 00pa3yrolIUe HWIMHIPUYECKOW MOBEPXHOCTH, OCh LWJIMHJIPUYECKOW MOBEPXHOCTH.
[unuaap: ocHOBaHUA U OOKOBasi IOBEPXHOCTh, 00pa3yromiasi U OCh, MIIOMIA (b OOKOBOW U MOJIHOM MOBEPXHOCTH
KoHnunyeckasi HoBepXHOCTbh, 00pa3yroIIne KOHUYECKOW MOBEPXHOCTH, OCh M BEpUIMHA KOHUYECKOH moBepxHocTH. Konyc:

6.2 OCHOBaHHME U BepIlIMHA, oOpasylomias M OCh, IUIONIAJb OOKOBOM M TMOJHOW MOBEPXHOCTHU. Y CEUEHHBIH KOHYC:
oOpa3yroliye 1 BhICOTa, OCHOBAHMS U OOKOBAasi TOBEPXHOCTh

6.3 Cdepa u map: ueHtp, paauyc, 1IMaMmeTp, Iioaab NoBepxHocTu cdepbl. B3aumuoe pacnonoxenue chepsl U MIOCKOCTH,
KacaTreJbpHas TUIOCKOCTh K cdepe, miomas chepsl

6.4 N3o0paxenue Ten BpalieHUs Ha MIIOCKOCTH. Pa3BEpTKa UIUMHIpA U KOHYCA

6.5 KoMOunanuu ten BpalieHHss U1 MHOTOTPAHHMKOB. MHOTOIpaHHMK, ONMUCAaHHBIM OKoio cdepsl, chepa, BOUCaHHAs B
MHOT'OTPaHHUK, UIIM TEJIO BPAILLICHUS

6.6 [Tonstue 06 o0véMe. OCHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00BEME MPSAMOYTOJIBHOTO Mapajulelienuneaa u
cienctBus u3 He€. O0bEM nuIUHApa, KoHyca. O0bEM 1m1apa u miomas chepsl

6.7 [TooOHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEKY TUIOIIAIIMH IOBEPXHOCTEH, 00bEMaMU MMOAOOHBIX TEI

6.8 Ceuenust nwiuMHapa (mapajieIbHO M MEPIEHIUKYJISIPHO OCH), CEYEHHUsl KOHyca (mapajuieIbHOE OCHOBAHUIO U
MIPOXOJISLIEee Yepe3 BEPIIMHY), CEUEHUS 11apa
BekTop Ha mockocTH M B mpocTpaHcTBe. ClI0)KEHME W BBIYMTAHME BEKTOPOB. YMHOXKEHUE BEKTOpPA Ha YHUCIIO.

6.9 Pa3noxxenue BekTopa 1no TpéM HEKOMIUIaHapHBIM BekTopaM. [IpaBuino napamienenunena. Pemenue 3aaad, CBI3aHHbBIX €
IIPUMEHEHHUEM TPABUII IEUCTBUI C BEKTOPAMHU
[IpssMmoyronpHas cucremMa KOopAMHAT B IpocTpaHcTBe. Koopaunatel Bekropa. Ilpocreimme 3agaun B KOOpAMHATax.

6.10

Yron mexny Bekropamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB. BBIYMCIEHUE YIIIOB MEXAY NMPSMBIMU U IIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJI IIPU PELICHUHU I'€OMETPUYECKUX 3a1a4




MPOBEPSIEMBIE HA ET'D IO MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM IMPOT'PAMMBI CPETHET'O OBIIIEI'O OGPA3OBAHUA

Kon
NpoBepPSIEeMOro
TPeOOBaHUA

IIpoBepsieMble TPeGOBaHUS K MPeIMETHBIM pe3yJbTaTaM OCBOEHHUsI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMBbI
cpeaHero oouero 06pa3oBaHust

Brnanenne meromamm JoKa3aTeNbCTB, aJrOPUTMaMU pELIEHHs 3a4ay; yMeHue (OpMyJIupoBaTh M ONEPUPOBATH
MOHATUSAMM: OIIPENECICHUE, aKCHOMa, TeOopeMa, CIIECICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PAaBHOCHIIBHBIC
(GOpMyIHPOBKY; MPUMEHATh UX; YMEHUE (OPMYIHPOBaThH OOpaTHOE M MPOTUBOIOJIOKHOE YTBEPKACHHUE, MPUBOJUTH
IpUMEpPbl M KOHTPIPUMEDPHI, HCIOJIB30BATh METOJ MaTEMaTU4YECKOW WHIYKLUUHU; IPOBOJUTH JOKa3aTeIbHbIE
pacCyXJeHHs NpU PELICHUU 3a]ad, OLCHMBATh JIOTMYECKYIO IPABUIBHOCTb PACCyKIEHUH; YMEHHE OIEpHUpOBATh
MOHATUSAMM: MHOXECTBO, ITOAMHOXKECTBO, ONEPALMM HAJ MHOXECTBAMM; YMEHHE MCIOJIb30BaTh TEOPETUKO-
MHO’KECTBEHHBIN amnmapar JJi1 ONMCAHHUS pPeajbHBbIX IPOLECCOB M SBICHUM M IPU PELICHUU 3a7ad, B TOM YHUCIE U3
Jpyrux ydeOHBIX MpPeIMETOB; YMEHHE OIEepHpOBaTh MOHATUSAMU: Tpad, CBA3HBIA rpad, aepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh U ONUCHIBATh rpadbl pa3IuvyHbIMU CIIOCOOAMU; UCIIOIb30BaTh I'padbl MpU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HATypajJbHOE YHUCIO, IIEJI0€ YHUCIO, CTENEHb C IIeNIbIM TOKa3aTeleM, KOpPEHb
HATypaJIbHOW CTETICHH, CTENEHb C PallMOHAIBHBIM TIOKA3aTEeIeM, CTENEHb C JICHCTBUTEIBHBIM MTOKA3aTeleM, JIoTapuhm
Yrciia, CHHYC, KOCHHYC U TaHT€HC MPOU3BOIBHOTO YHMCIIA, OCTATOK 110 MOJYJIIO, PAlMOHATEHOE YUCIIO, HPPAIIMOHATHFHOE
YHCII0, MHOYKECTBA HATYPAIbHBIX, IENBIX, PAIIMOHATIBHBIX, JCHCTBUTEIBHBIX YHCEIN; YMEHHE UCIOJIb30BaTh NMPU3HAKU
JETMMOCTH, HAMMEHbBIIUN OOLTUI IeTUTeNh U HAUMEHbIIee 00Iee KpaTHoe, anroput™ EBKIMa mpu pemieHuun 3ajaad;
3HAKOMCTBO C Pa3IUYHBIMH TO3UIIMOHHBIMU CHCTEMAaMH CYHCIICHHS, YMCHHE BBITIOJNHATH BBIYHUCICHUEC 3HAYCHHHA W
npeoOpa3oBaHus BBIPAXKEHHU CO CTENEHSAMU U Jiorapudmamu, mpeoOpa3oBaHus IPOOHO-PANMOHATBHBIX BBIPAKCHHI,
yYMEHHE ONEepPUPOBATH MOHATUSMHU: MOCIEI0BATEIHLHOCTD, apupMETHUYECKasl MPOTPEeCcCHsi, TeOMETpHUecKasi POrpeccus,
OecKOHeYHO YOBIBAIOIIasi TeOMETpPHUYECKash MPOTPECCHs; YMEHHE 3a/aBaTh IOCIEIOBATEILHOCTH, B TOM YHCIE C
MOMOIIBI0 PEKYPPEHTHBIX (QOPMYJ; YMEHHE ONEPUPOBATh MOHATHUSAMHU: KOMIUICKCHOE YHCIIO, COMPSKEHHBIC
KOMIUIEKCHBIC YUCJIa, MOAYJIh i apTYMEHT KOMIUIEKCHOTO 4Hciia, popMa 3alucu KOMITJIEKCHBIX YUCell (TeoMeTpraecKas,
TPUTOHOMETPUYECKas U anreOpanueckasi); yMeTh MPOU3BOJAUTH apu(PMETUUECKUE IEHCTBUS C KOMIUIEKCHBIMU YHCIIAMH,
NPHUBOJIUTh TIPUMEPBI HWCIOJIb30BAHKMS KOMIUICKCHBIX YHCEIN; ONEPUPOBATh MMOHATHSAMHU: MaTpuna 2X2 u 3X3,
OTIPEJICIIUTEIh MAaTPHUIIBI, TEOMETPUICCKUN CMBICIT OTIPEICITUTENS

YMeHue onepupoBaTh MOHATHAMU: PallMOHATbHBIC, HpPAIIMOHATIbHBIC, IOKAa3aTeNIbHbBIC, CTCTICHHBIC, JJorapu(MUIecKue,
TPUTOHOMETPUYECKUE YpPaBHEHUS W HEPABEHCTBA, WX CHCTEMbBl; yYMCHHE OIEPUPOBATH TOHATHUSIMH: TOXKIECTBO,
TOXKJIECTBEHHOE TMpeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHHH W HEPABEHCTB, PaBHOCHIBLHOCTH
YpaBHCHH, HEPABCHCTB W CHCTEM; YMCHHE DPEIIaTh YpPaBHCHUS, HEPABEHCTBA M CHUCTEMbI C IOMOINBIO Pa3IUYHBIX




HpI/IéMOB; peuiaTb ypaBHCHHA, HCPABCHCTBA M CHUCTCMLI C IIApaMCTPOM; IMPHUMCHATL YPAaBHCHHA, HCPABCHCTBA, HUX
CUCTCMbI LA pCHICHUA MAaTCMATUYCCKUX 3a1a4 U 3a1a49 U3 pa3JIMIHBIX oOJracTei HAaYKH U peaHBHOﬁ KHU3HHU

YMenue onepupoBaTh MOHATHAMHU: (QYHKIMS, UYETHOCTH (YHKIUHU, MEPUOJUYHOCTH (PYHKIMH, OTPAHUYEHHOCTD
GbyHKIIUM, MOHOTOHHOCTh (DYHKIMH, SKCTpeMyM (YHKIUH, HauOojblllee U HaUMEHbIllee 3HAueHUs (PYHKIMH Ha
MPOMEXYTKE, HeNpephiBHASA (YHKIMSA, acUMOTOTHI rpaduka (yHKIMH, TIepBas W BTOpas MPOU3BOJHAA (DYHKIIUH,
reOMEeTPUYECKU U (PU3UUECKHI CMBICI MPOU3BOJIHOM, MepBOOOpa3Hasi, ONpeAeIEHHbIM WHTErpal; YMEHUE HAXOIUTh
acuMNTOTHI rpaduka (PyHKIMH, YMEHUE BBIUYUCISATH MPOU3BOJHBIE CYMMBI, MIPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU
(GyHKIUH, HAXOIUTh YpaBHEHUE KacaTeNbHOM K rpaguky (QyHKIIMH; YMEHUE HAXOJAWUTh IMPOU3BOJHBIE JIEMEHTAPHBIX
(GyHKIUH; YMEHHE HMCIIOIb30BaTh MPOU3BOJIHYIO Ul MCCIEAOBAHUS (PYHKIUI, HAXOAUTh HauOOJbIINE U HAMMEHbBIINE
3HaueHus1 (QYHKIUH; CTPOUTHh TpadUKM MHOTOWICHOB C HCIIOJIb30BAHUEM allllapaTa MaTeMaTUYECKOTO aHalln3a,
MPUMEHATh TPOU3BOJHYIO [UJIl HAXOXXJIEHUS HAWIY4YIIEero pELICHUs B MPUKIAIHBIX, B TOM YHUCJIE COLUAJIBHO-
HKOHOMHMYECKUX U (PU3MYECKUX 3aJadyax; HAXOJIUTh IJIOMAAM U 0O0BEMBI (UIy C MOMOIIbIO MHTErpaja; NPUBOJIUTH
pUMepPbl MATEMATUYECKOTO MOJICTTUPOBAHHUS C TOMOIIBI0 MU depeHITUATbHBIX YPaBHEHU I

YMmeHue onepupoBaTh NOHATUAMU: rpaduk QyHKIMH, 0OpaTHas QYyHKUUSA, KOMIIO3ULIUS QYHKIUM, TUHEHHAs QYHKIMS,
KBaJpaTu4yHas (QyHKUHMSA, paudoHaNbHas (QYHKIMs, CTeNeHHas (YHKUIHSA, TPUTOHOMETpUYeckue (pyHKUIuU, oOpaTHbIE
TPUTOHOMETpPUYECKHUE (PYHKIINH, [TOKa3aTeNbHas U JIorapupmuueckas GyHKIUN; YMEHUE CTPOUTh T'paduKu U3yUEHHBIX
(GyHKIUH, BBINOIHATH MpeoOpa3oBaHUs Tpa@uKoOB (YHKLUMN, WCIONB30BaTh TpadUKH AJI U3Yy4EHHUS MPOLECCOB U
3aBHCHMOCTEH, TPHU pEIICHWW 3aJad W3 JPYrHX Y4eOHBIX MPEAMETOB W 3aJad W3 pPeajbHON JKW3HM; BBIPaXaTb
dopmynamMu 3aBUCUMOCTH MEXJy BEIMYMHAMM, HCIONb30BaTh CBOMCTBA M Tpaduku (QYHKUMH Ui perIeHus
ypaBHEHUI, HEPaBEHCTB M 33Ja4 C MapaMeTpaMu; H300pa)xkaTb Ha KOOPAMHATHOM TUIOCKOCTH MHOYKECTBA pPELICHUN
YpaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIC 33/1a4M PA3HBIX THUIIOB (B TOM YHCIIe HA MPOIEHTHI, JOJU M YaCTH, Ha JBUXKEHHUE, padoTy,
CTOMMOCTh TOBapOB M YCIyr, HAJIOTH, 3aJadyd W3 O00JIaCTU YMPABICHHUS JUYHBIMHU U CEMEUHBIMH (DHHAHCAMMU);
COCTaBJISITh BBIPAXKEHUS, YPABHEHHS, HEPABEHCTBA M HUX CHUCTEMbl IO YCIOBUIO 3aJlayd, UCCJIEAOBATh MOJIYYEHHOE
pellieHre W OIICHWBATh MPAaBIONOJOOHOCTh PE3yJIbTATOB; YMEHHE MOJAEIUPOBATH pealbHbIE CUTYaIlMH Ha SI3bIKE
MaTE€MAaTHKH; COCTAaBJSATHh BBIPAKCHHS, YPAaBHEHHS, HEPABEHCTBA W MX CHUCTEMBbl MO YCJOBHUIO 3a/laud, HCCIIEI0BAaTh
MIOCTPOCHHBIE MOJICJIM C UCTIOIB30BaHUEM alllapara aareopbl, HHTEPIPETUPOBATH MOTYUYCHHBIN PE3yIbTaT

YMeHue omnepupoBaTh MOHATUSIMU: cpelHee apudMeTHdyeckoe, MeauaHa, HauOousblliee UM HaMMEHbIlee 3HAYeHUS,
pa3Max, JUCHepcHs, CTaHIapTHOE OTKJIOHEHHE YHCIOBOTO Habopa; yMEeHHE MW3BJIEKaTh, HHTEPIPETHUPOBATH
uHpOpMaIMIO, TPEACTABICHHYIO B TaOnHMIax, Ha JAMarpaMMax, rpadukax, OTpPaKaloIlyl0 CBOMCTBAa pealbHBIX
NPOIIECCOB U SBJICHUI; MPEACTABIATh MH(GOPMAIIMIO C MOMOIIBIO TAOIUI] M AMArpaMM; MCCIEIOBaTh CTATUCTHYECKUE
JaHHbIE, B TOM YHCJE C MPUMEHEHHEM IpaUuecKuX METOJOB M JJIEKTPOHHBIX CPEACTB; TpadUyecKud HCCIe0BaTh
COBMECTHBIE HAOJIOJICHHSI C TOMOIIBIO TUarpaMM PacCeMBaHUs U IMHEHHON perpeccuu




YMeHue onepupoBaTh NOHATUSAMU: CIIy4allHBIH ONBIT M ClIy4yailHOe COOBITHE, BEPOSITHOCTb CIy4ailHOIO COOBITHS;
YMEHHE BBIYHMCIATH BEPOSATHOCTh C HCIOJB30BAaHHUEM TIpaUUeCKHX METOJO0B; NMPUMEHATh (OPMYJbl CIOXKEHUS U
YMHOKEHUSI BEPOSITHOCTEH, POpMyITy IOJTHOM BEPOATHOCTH, (hopmyiny bepHymin, komOuHaTOpHbIE (PAKTHI U (POPMYJIBI;
OLIEHUBATh BEPOSTHOCTU PEeaNIbHBIX COOBITUH; YMEHHE ONIEpUPOBATh MOHIATUAMU: ClydaiiHas BeJIMUMHA, paclpesie]IeHue
BEPOSATHOCTEH, MaTeMaTHUECKOE OXKUJaHUE, AUCIEPCUs U CTAaHAAPTHOE OTKJIOHEHHE CIIy4alHON BEJMYMHBI, (GYHKIUH
pacrpenenacHus U INIOTHOCTH PaBHOMEPHOIO, II0KA3aTEIbHOI0 U HOPMAILHOTO PAaCHpeleIeHnll; YMEHHE UCTIOIb30BaTh
CBOICTBA M3yYEHHBIX pacHpeieieHuil Uil pellieHns 3a1a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIIUX YHCEJ, METObI
BbIOOPOUYHBIX MCCJIEI0BAaHUI; YMEHHE NPUBOJAUTH MPUMEPHl MPOSBICHMS 3aKOHA OOJIBIIMX YHUCENT B MPHUPOJIHBIX U
OOIIIECTBEHHBIX SBJICHUSIX; YMEHUE ONEPUPOBATH MOHATUSAMH: COUETaHHE, MEPECTAHOBKA, YUCIIO COYETAaHUM, 4HCIIO
nepecTaHoBOK; OMHOM HbIOTOHA; ymMeHHE NMPUMEHATh KOMOMHATOpPHBIE (DAKTHI M PACCYXKACHUS ISl pELIeHUs 3ajad;
OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUI; COCTABIATH BEPOSATHOCTHYIO MOJENIb M MHTEPIPETHPOBATH MOJIY4YEHHBIN
pe3yJabTar
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YMeHue onepupoBaTh NOHATUSAMHU: TOUKA, IpsiMasi, TUIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, BEIMUYMHA YIJIA, IIJIOCKUN
yIoJ, ABYI'PaHHBIA YroJl, TPEXTPAaHHBIA YTroJI, CKPEUIMBAIOIIMECS MpAMbIE, MApaUIeIbHOCTh U TMEPIECHIUKYIISIPHOCTD
OpSIMBIX U TUIOCKOCTEH, Yrojd MEXKIY HpPSIMBIMH, YroJl MEXKIY MPSAMOM M IUIOCKOCTBIO, YroJl MEXKIY IJIOCKOCTAMH,
paccTossHUEe OT TOYKH JO IUIOCKOCTH, PACCTOSIHME MEXAY NPSIMBIMU, PACCTOSTHUE MEXKIY IUIOCKOCTSMHU; yYMEHHE
UCIIOJIb30BaTh MPHU PEIICHUU 3a7a4 W3y4deHHbIe (AKThl U TEOpPEeMbl IJIAHUMETPUU; YMEHHUE OLIEHHWBATh pPa3Mephl
00BEKTOB OKPYXKAIOIIETO MHUPA; CTPOUTh MAaTEMATUUECKUE MOJIETU C IMOMOIIBI0 TEOMETPUUYECKUX MOHATHI U BEJTUYHH,
peniaTh CBsI3aHHbIE C HUMHU MTPaKTUYECKUE 3aJa4uu

YMeHue onepupoBaTh MOHATHAMU: IUIOMAAb GUTYPBI, 00BEM (UTYPHI, MHOTOTPAaHHHK, MPAaBUIbHBII MHOTOT'PAaHHUK,
CEYCHHE MHOTOTPAHHMKA, KyO, Mapajuiejenunea, npu3Ma, nupamMuaa, Gurypa u moBEpXHOCTh BpAIICHUS, IWIHHID,
KOHYC, map, chepa, miomanb chepsl, MIONIAlb MTOBEPXHOCTH MUPAMUIBI, TPU3MBI, KOHYyCa, IWIUHIPA, 00bEM KyOa,
PSIMOYTOJILHOTO TIapasiieNienuIesia, TUpaMu/Ibl, TPU3MBI, [WJIMHIPA, KOHYCA, [1apa, pa3BEPTKA MOBEPXHOCTH, CEUCHUS
KOHYCa W IMJIMHAPA, MapauieIbHbIE OCH WM OCHOBAaHHIO, CEYCHHUE Iapa, TIOCKOCTh, Kacatomasics chepsl, IUINHIpA,
KOHYCa; YMEHHUE CTPOUTh CCUCHUE MHOTOTPAaHHUKA, N300pakaTh MHOTOTPAHHHUKH, (UTYPHI U TIOBEPXHOCTH BpAIICHHSI,
UX CEUEHUS, B TOM UYHMCJIE C MOMOIIBIO DJIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA F€OMETPUUYECKUX (PUTYD,
CaMOCTOSITENHHO (HOPMYITHPOBATH ONPEACIICHUS M3Y4aeMbIX (PUTYp, BBIABUTATH THIOTE3bl O CBOMCTBAX M MpPHU3HAKAX
reOMETPUUCCKUX (UTYp, OOOCHOBBIBATH WJIM OINPOBEPraTh WX, YMEHHUE MPOBOJUTH KiIacCHPUKaNU (Uryp TO
Pa3JIMYHBIM MPU3HAKAM, BBITIOTHSITH HEOOXOIUMBIE IOTIOJTHUTEIIbHBIE TTIOCTPOCHHUS

YMeHne onepupoBaTh MOHSATHIMHE: JBIKEHUE B MPOCTPAHCTBE, MapaUIeIbHBIN MEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B
POCTPAHCTBE, MMOBOPOT, MPeoOpa3oBaHue M0A00Us, MOA00HBIE (UTYPHI; YMEHHE PacloO3HaBaTh paBHbIE M MOJ00HBIE
¢Gurypsl, B TOM 4ucie B IPUPOAE, HCKYCCTBE, apXUTEKTYPE; UCTIOIB30BaTh T€OMETPUUECKUE OTHOLICHHS MPH PEIICHUH
3a/1a4; HaXOJUTh T€OMETPHUUECKUE BETHUUHBI (AJTMHA, YTOJI, IUIONIAlb, 00BEM) MTPH PEIICHUH 33aa9 U3 IPYTHX YUCOHBIX
NPEIMETOB M U3 PEaTbHON JKU3HU; YMEHHE BBIYHCISITh T€OMETPUYECCKHE BEIMYUHBI (UIMHA, YTOJI, IUIOMAAb, 00BEM,




IUIOLIAa/Ib MOBEPXHOCTH), UCIIOJIb3YSl U3YUYEHHBIE (POPMYJIBI U METO/bI, B TOM YHMCIIE: TUIOMIAb MOBEPXHOCTH MUPAMU/IBI,
NpU3MbI, KOHYCa, HWIMHIPA, IIOmaAb chepbl; 00bEM Kyba, MpSIMOYTOJbLHOIO Mapaiesienune/ia, MUPaMHIbl, TPU3MBI,
HWINHIPA, KOHYCA, 1l1apa; YMEHHE HaXO0IUTh OTHOIIEHHE 00bEMOB MOJOOHBIX (HUTYD

YMeHue onepupoBaTh MOHSATUSAMU: MPSAMOYTOJIbHASI CUCTEMA KOOPJIWHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPIWHATHI

12 BEKTOpa, CyMMa BEKTOPOB, IPOM3BEIECHHE BEKTOpa Ha YHCIIO, pa3JIOKEHHWE BEKTOpa MO 0a3ucy, CKaJlsipHOE
NPOU3BECHUE, BEKTOPHOE MPOM3BEICHHUE, Yroll MEXIy BEKTOpaMU; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U
KOOpJMHATHBIA METOJI JUISl PEIICHUsI TEOMETPUYECKUX 3a7a4 U 3a]a4 IPYruX y4eOHBIX IPEIMETOB

3 YMenue BbIOMpaTh MOAXOISALIMN METOJ AJIs PEIICHUs 3a/a4yd; MOHMMaHHE 3HAYMMOCTH MaTEeMaTHKU B W3y4YCHUHU

1

IOPUPOJHBIX U OOIIECTBEHHBIX IPOLIECCOB U SIBJICHUH; YMEHHE pacHo3HaBaTh NPOSBICHHE 3aKOHOB MAaTEeMaTUKH B
HCKYCCTBE, YMEHHE PUBOJIUTH IPUMEPHI MATEMATHYECKUX OTKPBITUH POCCUMCKON M MUPOBOM MaTEMaTHYECKOW HAYKH




IHEPEYEHD 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMbIX HA EI'D IIO MATEMATHUKE

IIpoBepsieMbIid 3JIEMEHT COIEPKAHUA

Kon
1 Hucna v BBIYUCICHUS
1.1 Hatypanbubie u nenslie uncina. [Ipu3Haku 1eTUMOCTH LETBIX YHCEI
1.2 Panmonanbubie yncia. OOBIKHOBEHHBIE U IECSITUYHBIEC TPOOHU, TPOLIEHTHI, 0ECKOHEUHbIE IEPUOIUUECKUE APOOH
1.3 ApudmeTnieckuii KOpeHb HaTypaJbHOU cTeneHu. JlefcTBus ¢ apuMeTHIECKUMU KOPHIMU HAaTYpaJIbHON CTETICHH
1.4 Crenensb ¢ nensiM nokazaresnem. CTeneHb ¢ palMoHaIbHbIM MOKa3zaTeneM. CBOMCTBA CTENEHH
1.5 CuHyC, KOCUHYC ¥ TAHT€HC YHUCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC YUCJIOBOIO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTHIHBIC U HATYpaTbHBIC JTOTAPUPMBI
17 JleiicTBUTENbHBIE 4uCHa. ApU(pMETHUYECKHE ONepaluu ¢ JACUCTBUTENbHBIMH 4uciaMH. [IpuOnnxEHHbIE BbIYMCIEHUS,
' MpaBUJIa OKPYTIICHHUS], MPUKUJIKA U OIICHKA Pe3yJbTaTa BEIUMCICHHIM
1.8 [IpeobpazoBanue BoIpaKeHUN
1.9 KommiekcHbie uncna
2 YpaBHEHHUS U HEPABEHCTBA
2.1 Lensie u 1poOHO-pallMOHANbHBIE YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuiyeckue ypaBHEHHs
2.4 [Toxa3zaTenbHbIC U IOTAPUPMHUUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-palMOHANTbHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JIOTAapUPMHUUECKUE HEPABEHCTBA




2.8

TpI/IFOHOMeTpI/I‘IeCKI/IC HCPABCHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHMI U HEPABEHCTB

2.10  YpaBHeHUs, HEPaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11  Marpuua cucTeMbl JUHEHHBIX ypaBHeHUH. OnpeneauTenab MaTpHUIIbI
3 OyHKIMY U TpaPuKu

a1 OyHKIUA, crocoObl 3aaanus GyHkiuu. ['paduk dyHkuu. Bzanmao oOpatubeie QyHkiuu. UETHRIE M HEUETHBIE (PYHKITUU.
' [lepuoanueckue GpyHkuuU

OOnactp onpesaeneHus U MHOKeCTBO 3HaueHuN Qpynkunu. Hynmu ¢pynkuuu. IIpomexxyTku 3HakonoctossHCTBa. [IpomexyTku
3.2 MOHOTOHHOCTH (YHKIUM. MakcuMymbl U MUHUMYMBI (QyHkuuu. HaumOosbliee u HanMeHblIee 3HaYeHHE (DPYHKIMU Ha
IPOMEXYTKE

23 CrenenHas (QyHKUUS C HAaTypaJbHBIM M LIeJbIM IMoka3aTesneM. E€ cBoiictBa u rpaduk. CBoiicTBa U rpaduk KOpHsS N-oi
' CTETIEHU

3.4 Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U rpauKu

3.5 [TokazarenpHas u jorapudmuueckast yHKIMHU, UX CBOMCTBA U rpapuKu

3.6 Touku pa3psiBa. AcuMnToTsl rpadukoB GyHkiuii. CBoMCTBA QYHKIINN, HEMPEPHIBHBIX HA OTPE3KE

3.7 ITocaenoBaTeabHOCTH, CIIOCOOBI 3aJaHUS ITOCIIEA0BATEIILHOCTEH

3.8 Apudmerndeckas U reoMeTpuueckas rnporpeccuu. opMya CI0KHBIX MTPOLIEHTOB
4 Hauana maremaTHueckoro aHaiausa

4.1 [IpousBonnas pynkuuu. [IpousBoaHbIE 35IeMEHTAPHBIX (PYHKIIHI

49 [TpumeneHne MpoOM3BOJHON K MCCIEAOBAaHUIO (PYHKIMHA HA MOHOTOHHOCTh M IKCTpeMyMbl. HaxokneHue HamOonbliero u
' HAaMMEHBIIETO 3HaUYeHUs QYHKIIMU Ha OTPE3KE

4.3 IlepBooOpasnas. MHTerpan




MHOXeCTBa U JIOTUKA

5.1 MHoxecTBO, onepanuu HaJ MHOXKecTBamu. J(uarpammel Ditniepa — Benna
5.2 Jloruka
6 BeposiTHOCTD 1 cTaTUCTHKA
6.1 OrnucarenbHasi CTAaTUCTUKA
6.2 BepostHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ ¥ TUTOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHuKku
7.4 Tena v MOBEpXHOCTH BpallCHUS
7.5 Koopaunats! 1 BEKTOpBI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOAUYECKUE MATEPUAJIBI IJIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH UHTEPHET



INOACHUTEJIBHAS 3AIINCKA

Pabouast nporpamma yuebHoro kypca «BeposTHOCTh U cTaTHCTHKa» 6a30BOro ypoBHs s oOydaromuxes 10 —11 kiaccos pa3paborana
Ha ocHOBe DenepambHOro0 TOCYJapCTBEHHOrO0 00pa3oBAaTEIbHOIO CTAHJApTa CpeAHero oOmero oOpa3oBaHHsA, C Y4ETOM COBPEMEHHBIX
MHUPOBBIX TPeOOBaHUH, IPEABIBIAEMBIX K MaTEMaTHYECKOMY 00pa30BaHuUIO, U TPAAULIUN poccuiickoro oopa3zoBanus. Peanusarust mporpaMMel
o0OecreyrBaeT OBJAJEHUE KIOYEBBIMM KOMIIETEHLMSIMH, COCTABJISIIOUIMMU OCHOBY JJIsi CaMOPAa3BUTHS M HENPEPBIBHOIO 0Opa3OBaHMS,
LEJIOCTHOCTh OOLIEKYJIBTYPHOTO, INYHOCTHOI'O U TIO3HABATEIBHOI'O PA3BUTHS JMUHOCTU O0YyUYaIOLIUXCS.

HEJIM U3YYEHUA YYEBHOT'O KYPCA

VYuebHblit Kypc «BeposaTHOCTh U cTaTUCTHKa» 0a30BOr0 YPOBHS SIBJISETCS MPOJOJDKEHHEM M pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca
0a30BOro ypoBHsI OCHOBHOM 1IKobl. Kypce npeaHaszHadeH st GoOpMHUPOBaHUS y 00YUAIOLIUXCSl CTATUCTUYECKON KYJIbTYpbl M IOHUMAHUS POJIU
TEOPUH BEPOSTHOCTEH KaKk MaTeMaTHUYEeCKOTO MHCTPYMEHTA Il U3YUEeHUs CIydallHbIX COOBITHH, BEMUYUH U rpoueccos. [Ipu uzyuenun kypca
o0oramaroTcs MPeACTABICHUS YYallluXCsl O METOJaxX MCCIEAOBAHMUS M3MEHYMBOTO MHpA, pa3BUBAETCSA MOHUMAaHUE 3HAYUMOCTH U OOIIHOCTH
MaTEMaTU4YECKUX METOAOB IT03HAHUS KaK HEOTHEMJIEMOW YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAyYHOT'O MUPOBO33PEHHUSL.

CopepxaHue Kypca HalpaBlIEHO Ha 3aKpelICHWE 3HAHHWM, MOJYyYEHHBIX MPU H3YYEHUH Kypca OCHOBHOM WIKOJIBI M Ha pPa3BUTHE
IIPEACTABICHUN O CIy4YallHBIX BEJIMYMHAX M B3aWMOCBA3SIX MEXKIYy HUMH Ha BaXXHBIX IPHUMEpAX, CHOKETbl KOTOPBIX IOYEPIHYTHl H3
OKpYXKaroLIero Mupa.

B cooTBeTcTBHM € yKa3aHHBIMH LIETSIMH B CTPYKType ydeOHOro kypca «BeposTHOCTh M CTaTHCTHKa» CpeJHel IIKOJIbI Ha 0a30BOM
YPOBHE BBIJICJIEHBI CIIEIYIOIINE OCHOBHBIE COJiep:KaTeabHble MTUHUU: «CiayyaliHble COOBITUS U BEPOATHOCTHY, «Cily4yailHble BEIMYMHBI U 3aKOH
OOJBIINX YHCETD.

BaxxHyto yacTh Kypca 3aHUMaeT U3y4yeHUE N€OMETPUYECKOT0 U OMHOMHUAIBHOTO PACIpPEETICHU U 3HAKOMCTBO C MX HENPEPbIBHBIMU
aHaJIOraMM — I10Ka3aTeJIbHBIM U HOPMAJIBHBIM PACIIpPEACICHUSIMHU.

Copnepxanue nuHun «CiaydailHble COOBITHS M BEPOSTHOCTU» CIIY)KMT OCHOBOH JUisi (OpMHUPOBAHUS MPEACTABICHUN O pachpeieiIeHUH
BEPOSATHOCTEH MEXIy 3HAUYCHUSIMHU CIy4YailHBIX BEIMYUH, a TAKKE 3Ta JIMHUS HEoOXoauMma Kak 0aza Al M3ydeHHUs 3aKoHa OOJBIINX YUCEI —
(GyHIaMEHTaJIbHOTO 3aKOHA, EHCTBYIOUIETO B MPUPOJIe U OOIIECTBE M UMEIOIIEro MaTeMaTHueckyro ¢opmanuzanuio. CaM 3aKOH OOJIBIIUX
qHces MpeaIaraeTcsi B 03HaKOMUTENbHON (hopMe C MUHUMAIBHBIM HCTIOJIb30BAHUEM MaTEMaTHIECKOTO (hopMalin3Ma.

Tembl, CBSiI3aHHBIE C HEMPEPHIBHBIMHU CIyYalHBIMH BEJIMYMHAMH, AKIIEHTUPYIOT BHUMAaHUE IIKOJIHHUKOB HA OMUCAHUU U U3YYCHUU
CIlyYallHBIX SIBICHHH C TIOMOIIbIO HEMpPEephIBHBIX (QyHKuMHA. OCHOBHOE BHHMMAaHHUE YHAEISIETCA TI0Ka3aTeIbHOMY W HOPMaJbHOMY
pacnpeneneHusiM, IPU 3TOM IPEJIoIaraeTcsi 03HAKOMHUTENIbHOE U3YUeHHe MaTepuana 6e3 JoKka3aTelbCTB MPUMEHIEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IUVIAHE



Ha u3ydyenne kypca «BeposiITHOCTh M CTAaTHCTHKa» Ha 0a30BOM YPOBHE OTBOAMTCS | Yac B HEEIO B TEUEHUE KAXKIOTO rojla 00y4YEeHHUsI, BCETO
68 y4eOHBIX YacOoB.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBnenue JaHHBIX C TOMOIIBIO Tabuull U quarpamMm. CpenHee apupmMeTHieckoe, Meiuana, Haubosblllee 1 HauMEeHbIlee 3HaYeHUs,
pa3Max, TUCIEPCHs U CTaHJAPTHOE OTKIIOHEHUE YHUCIIOBBIX HAOOPOB.

Crnyualinble SKCIIEpUMEHTHI (OIBITHI) U CIy4ailHble COOBITHS. DIeMEHTapHbIe COOBITHS (MCX0/bl). BeposTHOCTH CllydaifHOrO COOBITHS.
bnu3ocTe 4acTOThI U BEPOATHOCTH cOObITHI. CiydaliHble ONBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTApPHBIMU COOBITUAMU. BepoaTHOCTH COOBITUI
B ONBITAX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepanuu HajJ COOBITHSIMH: TepecedeHHne, oO0beluHEeHUEe, MPOTHUBOMOJIOXKHbIE coObiTUsA. uarpammel Ditnepa. dopmyna ciokeHUs
BEPOSITHOCTEN.

YcimoBHas BEpPOSATHOCTb. YMHOXKEHHE BEpOSATHOCTEW. JlepeBo ciiydyallHOro »skcrepuMeHta. Dopmyna IOJHOW BEPOATHOCTH.
HezaBucumsbie coObITHS.

Komb6unaTopnoe mnpasuiio ymHoxeHus. IlepectranoBku u daxtopuan. Yucno coueranui. TpeyronpHuk Ilackans. @opmyna OuHoma
HprotoHa.

bunapHbIii cinyyailHbli ONBIT (MCHIBITaHKE), yenieX U Heyaaua. HezaBucumble ucnbiTanus. Cepus HE3aBUCUMBIX UCIIBITAHUM 1O IEPBOTO
ycnexa. Cepust He3aBUCUMBIX UCIIBITaHUN bepHyum.

Cnyuaitnas BennunHa. Pacnpenenenue BeposiTHocTeil. [[uarpamma pacnpenenenusi. Ilpumepsl pacnpeneneHuil, B TOM 4YHCIHE,
reoMeTpUIecKoe 1 OMHOMUAIIBHOE.

11 KIIACC

UucnoBble XapaKTEpUCTUKHU CIIyYaWHBIX BEJIMYMH: MAaTEMAaTUYECKOE OXUIAHUE, AUCIEPCUS M CTAaHNAPTHOE OTKIOHEHHE. lIpumepsl
MPUMEHEHHUs] MaTEMaTUYECKOro OKMJaHUS, B TOM YHUCJIE B 3a/Jayax M3 IOBCEJHEBHON XU3HU. MareMaTudeckoe OKuJaHue OMHApHOMN
CIy4YallHOM BEJIMYMHBL. MareMaTudyeckoe OXKHUJAAaHUE CYMMBl CIIyYaWHBIX BEJIMYMH. MareMaTH4ecKoe OXUJAHWE U JUCHEPCHUs
T€OMETPUUECKOTO U OMHOMHAIBHOTO paclpe/IeTICHUHN.

3akoH OOJIBIINX YKCENI U €T0 POJIb B HAYKe, MPUPOJIe U ob1iecTBe. BEIOOPOUHBIN METO UCCIIET0BAHUH.

[Ipumepbl HENpepbIBHBIX ClydalHbIX BelMW4YMH. [loHATHME O IJIOTHOCTH pacnpefeNneHus. 3aJadyd, NPUBOJSALIME K HOPMAIbHOMY
pacmpenenennto. [IoHsATHE 0 HOpMAIIBHOM paclpeeIeHUN.



INJIAHUPYEMBIE PE3YJIBTATbBI
JJUYHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIEC pe3yabTaThl OCBOCHHS IIPOTpaMMBI yueOHOTO MpeaMeTa «MaTeMaTruKay XapaKTepU3yrTCs:

I'paxxnanckoe BocnuTaHUE:

c(hOPMUPOBAHHOCTBIO TPAXKTAHCKOW TMO3ZHMIIMK OOYyYaIOIIerocss Kak aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHUUCKOTO OOIIecTBa,
MpEACTaBICHUEM O MAaTEMAaTHYECKHUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHUM, MPOUEAYpP TPakIaHCKOTO 0OIlIecTBa
(BBIOOPBI, OITPOCHI U TIP.), YMEHHUEM B3aUMO/ICHCTBOBATh C COIIMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHH C X (DYHKITUSAMH M Ha3HAYECHHEM.

ITaTpuoTHYecKkoe BOCIIUTAHHUE:

c(hOpPMUPOBAaHHOCTBIO POCCHMCKON TpaKAaHCKOW HACHTUYHOCTH, YBAXXEHHS K IPOIIJIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIEHHUEM K JOCTIKEHHUSIM POCCHUCKHMX MAaT€MAaTHKOB M POCCHUUCKOM MaTeMaTHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO ITHX
JTOCTIKCHHUH B APYTUX HayKaX, TEXHOJIOTHAX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

OCO3HAaHHWEM JTYXOBHBIX IICHHOCTEH pPOCCHUCKOTO Hapoja; c(opMHUpPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, ITHYECKOTO IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM OCTHKECHUW HAyKH M JCSITEIHHOCTHIO YYEHOTO; OCO3HAHUEM JIMYHOTO BKJaJa B MOCTPOCHHE
YCTOMYHUBOTO OYIyIIETO.

JcTeTHYECKOEe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKJIIOUYasl 3CTETUKY MaTeMaTHUECKUX 3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUI;
BOCIPUUMYHBOCTBIO K MATEMAaTUUYECKUM aCIIeKTaM Pa3InYHbIX BHUJIOB HCKYCCTBA.

dusnyecKkoe BOCNIUTAHNE:

c(hOpMUPOBAaHHOCTBIO YMEHHS TPHUMEHSIThH MaTEeMaTHYeCKHE 3HaHHMS B HMHTEpecax 3JI0poBOoro M 0Oe3omacHOro oOpa3a KHU3HH,
OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAaHHE, COAJTAaHCUPOBAHHBIM PEKUM 3aHATUA W OTIbIXa, pPEryJsipHas
(dbu3uYecKass akTUBHOCTD); (PU3MUECKOT0 COBEPIIICHCTBOBAHUS, ITPH 3aHATHUAX CIIOPTUBHO-030POBUTEIBLHOMN ACATEILHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHWEM IIEHHOCTH TPYIOJIOOMS; MHTEPECOM K paszIMUHbIM cdepaM NpodecCHOoHANBHOW IeATEeIbHOCTH,
CBSI3aHHBIM C MaTEMaTUKOW M €€ MPHUJIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccur U peaTn30BHIBATH
COOCTBEHHBIC )KH3HEHHBIC TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MAaTeMaTHUYECKOMY O0Opa30BaHUIO M CaMOOOpPa30BAHUIO HA MPOTSIKECHUU
BCEH JKM3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTHUYECKUX 3a]]ad MaTEMaTUUECKOM HAPaBICHHOCTH.

IK0JIOrHYeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTBIO IKOJOTUYECKOM KYJIBTYpPhl, MOHUMAaHUEM BJIUSHUS COIMATBLHO-DKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHE
MPUPOJHON M COLUMAIBHOMW Cpelbl, OCO3HAHUEM TJOOAJIBHOTO XapakTepa OHKOJIOTUYECKHX MpoOJjeM; OpHeHTalueld Ha NpUMEHEHUe



MaTeMaTHYeCKUX 3HAHWUW JJIA peIIeHUs 3a7ad B 00JacTH OKpY)Karolled Cpenbl, IUIAaHUPOBAHUS TOCTYNMKOB M OIEHKH WX BO3MOXHBIX
MOCTIEACTBUM JUISl OKPYXKAIOIIEN CPEIBI.

IleHHOCTH HAYYHOTO IO3HAHUS:

c(hOpMUPOBAaHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHM M OOIIECTBEHHON NPAKTUKH,
MMOHUMAaHUEM MAaTeMaTHYECKOW HAyKh Kak cdepbl YEIOBEUYECKON NESITCIBHOCTH, ATamoB €€ pa3BUTHA W 3HAYMMOCTH IS Pa3BUTHUS
LMBWIN3AIIMN; OBJIAJICHUEM SI3bIKOM MAaTEeMaTUKH U MaTEMaTUYECKOUM KYJIbTYpPOil KaKk CPeICTBOM MO3HAHUSI MUPA; TOTOBHOCTBIO OCYIIECTBIIATh
MPOEKTHYIO U UCCIIEA0BATENbCKYIO I€ITEIbHOCTh HHIWBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yJabTaThl OCBOSHHS IIporpaMMbl  y4eOHOro mpeamera «MaremaThka» XapaKTepHU3yIOTCS OBJIAJICHHEM
YHUBEPCAILHBIMUA HO3HABAMESIbHBIMU OCLiCMBUAMU, YHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OeUCEUAMU, YHUBEPCATIbHLIMU Pe2yNsmMUEHbIMU
oeticmeusimu.

1) Vuusepcanvhvie nosnasamenwvhvie Oelicmeus, obecnevusaionm @Gopmuposanue 0a306blX KOSHUMUBHBIX NPOYECCO8 00YYAIOUUXCS]
(0oceoeHue Memooo8 NO3HAHUSL OKPYICAIWe20 MUpa, npumMeHeHue J102UYecKUX, UCCie008amelbCKux onepayutl, ymexuil pabomams ¢
ungopmayueti).

ba3oBble JJoruueckue JAeicTBHSL:

® BBIIBIATH M XapaKTEPHU30BaTh CYIIICCTBCHHBIC MPU3HAKA MAaTEMATHYECKHUX OOBEKTOB, MOHATHH, OTHOIICHHN MEXTY MOHSATHIMH;

dhopMyIHUpOBaTh OMpEACIICHHUs TOHITHH; yCTaHABIWBATh CYIIECTBEHHBIM MPU3HAK KIacCU(PUKAIIMH, OCHOBAHUS JUIsi OOOOIICHUS U
CpaBHEHUSI, KPUTEPUH MPOBOJUMOTO aHAIN3a;

® BOCHPUHHMATh, (POPMYIUPOBATH U TMPEOOPA30BBIBATh CYXKJEHUSA: YTBEPAUTEIbHBIE W OTpPHUIIATENbHBIC, €IMHUYHBIC, YaCTHBIC U

o01111e; YCIOBHBIE;

® BBISIBJISTh MAaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHUBOpEUHs B (DaKTaxX, JAHHBIX, HAOIIOJACHUSX U YTBEPKIACHUSX;

npeJiaraTb KpUTEPUU JIJIs1 BBISIBIICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNIA;

® JieTIaTh BBIBOJIBI C UCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHIYKTUBHBIX YMO3aKITIOUEHUN, YMO3aKIIOUCHUHN TT0 aHAJIOTHH;

® TIPOBOJAUTH CAMOCTOSITEJIBHO JOKa3aTeIbCTBA MaTEMAaTHYECKUX YTBEPXKJICHUN (MpsAMbIE W OT NPOTHUBHOIO), BBICTPAWBaTh

apryMEHTAIHIO, IPUBOAUTH PUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BBIBOJIBI;

e BBIOMpATH CIOCOO perieHusi y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO BAapHAHTOB pEIICHHS, BhIOMpaTh HamOoJee MOIXOAIIUNA C

y4ETOM CaMOCTOSITEIIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKHe 1eCTBUA:

® HCIIOJI30BAaTh BOMPOCH KaK MCCIEAOBATEILCKHI HHCTPYMEHT MO3HAHUS, (POPMYITUPOBATH BOIMPOCH, (PUKCUPYIOIINE TPOTUBOPEUNE,

mpo0sieMy, yCTaHABIIMBATh HCKOMOE | JTaHHOE, (POPMHUPOBATH TUIIOTE3Y, apTyMEHTHPOBATH CBOIO TTO3UIUIO, MHEHUE;



® T[POBOAUTH CAMOCTOSATENIbHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIIEIOBAHHME [0 YCTAHOBJIEHHUIO OCOOCHHOCTEW MaTeMaTH4eCKOTO
00beKTa, SIBJICHUS, MTPOIIECCA, BHISIBICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMHU, IBICHUSIMU, ITPOIIECCAMU;

® CaMOCTOATEIBHO (HOPMYIHPOBATH OOOOLIEHUS U BBIBOJBI [0 PE3YJIbTaTaM MPOBEAEHHOTO HAOJIOIECHUS, UCCIIEOBaHUs, OLIECHUBATh
JIOCTOBEPHOCTD MOJYUYCHHBIX PE3yJIbTATOB, BHIBOJIOB U 000OIIECHUI;

® IPOrHO3UPOBATH BOZMOKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIIBUTATh MPENOI0KEHHS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ unpopmanmeii:

® BBIABJIATH AeULIUTHI HHPOPMALIUU, TAHHBIX, HEOOXOIUMBIX JJII OTBETA HA BOMPOC U JJIA PEUICHU 3a1a4H;

e BBHIOUpATH UHPOPMALNIO U3 UCTOYHUKOB PA3JIMUHBIX THUIIOB, aHATU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIUIO
Pa3IUYHBIX BUAOB U ()OPM MPEICTABIICHHUS;

® CTPYKTYpHPOBaTh HH(GOPMAIUIO, IPEJCTABIATH €€ B pa3IMYHBIX (opMax, WIUTIOCTPUPOBATH TpauUiecKy;

® OIICHUBATh HAAEKHOCTH HHPOPMAIIUU TIO CAMOCTOATEIHHO CPOPMYITUPOBAHHBIM KPUTEPUSIM.

2) VHusepcanvhvie KOMMYHUKAMUGHbLE OeliCMEUs], 00eCneyusaionm chopmupo8aHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCSL.

Oo0menne:

® BOCHPUHHUMATH U (HOPMYIUPOBATH CYXKIACHUS B COOTBETCTBUM C YCIOBUSIMHU U IEISIMHU OOIICHUS; CHO, TOUHO, TPAMOTHO BBIPAXKATh
CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, aBaTh MOSICHEHUSI TI0 X0y PEIICHUs 3aaui, KOMMEHTUPOBATH MOJYYCHHBIH
pe3yIbTar;

e B XOJe OOCYXJCHHs 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAE€MOUW TEMBI, TIPOOJIEMBbI, pEIIaeMoOl 3a7add, BBICKA3bIBATh HJIEH,
HalleJICHHbIE Ha TOWCK PEIICHUS; COMOCTaBJISATh CBOM CYXICHUS C CYXICHUSAMH IPYTUX YYaCTHUKOB JHajora, OoOHapy>KHUBaTh
pasiuure U CXOJICTBO MO3UIIUI; B KOPPEKTHOU (popMe popMynrpoBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

® TMPEJCTaBIATh pPE3yJAbTAaThl PEIICHHS 3aJayd, JKCIIEPUMEHTA, WCCIEIOBAaHUS, IPOCKTA; CAMOCTOATEIbHO BHIOUpATh (opmat
BBICTYIIJICHUS C YIETOM 3aJ1a4 MPE3CHTAINHA U OCOOEHHOCTEH ayAUTOPHH.

CoTpyaHn4ecTBO:

® [IOHMMATh U UCIIOJIH30BATh MMPEUMYIIIECTBA KOMaHIHON M WHIWBHUAYaJIbHON paOOThI IPU PELICHUU y4eOHBIX 3a/1ay; MPUHUMATH 1ETh
COBMECTHOM [I€ATENIbHOCTH, IUIAHUPOBATH OPraHU3AIMI0 COBMECTHOM paboOThl, pacmpenensarh BUIbI pPabOT, TOTOBApUBATHCH,
00CYXAaTh IPOIECC U PE3YyIbTaT PabOThI; 0000IIATh MHEHHUSI HECKOJIBKUX JIIOJICH;

® yYacTBOBATh B IPYNIOBBIX (hopMax paboThl (0OCYXKIeHUS, OOMEH MHEHHI, «MO3TOBBIE IITYPMBI» U WHBIC); BBIIIOJHATH CBOIO YacTh
paboOThI ¥ KOOPAMHUPOBATH CBOM JCHCTBUS C APYTHMH YJICHAMHU KOMaH/IbI; OIEHUBATh KAYECTBO CBOETO BKJIa/a B OOITUIT IPOIYKT 1O
KpUTEpHUsAM, CPOPMYITUPOBAHHBIM yYaCTHUKAMU B3aUMOICHCTBHS.

3) Vuueepcanvhvie pezynamuenvle Oelicmeus, obecneyusarom @GOopMUpo8aHUe CMbICIOBbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG

JIUYHOCTU.

Camoopranuszanms:



COCTaBJIATh IUIAH, AJITOPUTM pELICHMs 3ajaud, BbIOMpaTh CHOCOO pelIeHus ¢ Y4ETOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ yUETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb:

e BJAJETh HaBbIKAMM I103HABATEJIBbHOM pe(dIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX ACUCTBUNH U MBICIUTENBHBIX IPOLECCOB, HUX

Pe3yJabTaTOB; BIaJI€Th CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJISL IPOLIECCA U pPe3yibTaTa peLIeHnss MaTeMaTUYeCKON 3a1auu;

® IIPEABUJAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUH 3aJa4l, BHOCUTh KOPPEKTUBHI B IEATEIBHOCTh HA OCHOBE HOBBIX

0OCTOSATENBCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OILICHUBaTh COOTBETCTBUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATh NPUUYMHBI JOCTHMKEHHUS WIM HEIOCTHXKEHHS pe3yJbTaToOB

JeSITETbHOCTH, HAaXOAUTh OIINOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.
INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

Yurath U CTPOUTH TaOJIUIBI U JUATPAMMBI.

OnepupoBaTh MOHATHAMH: cpelHee apupMeTHUecKoe, MeAuaHa, HauOoJjblllee, HaMMEHbIIee 3HAUCHHE, pa3Max MacCHUBa YHCIIOBBIX
JTaHHBIX.

OnepupoBaTh MOHATUAMMU: CIIyYalHBIH 3KCIIEPUMEHT (OMBIT) U Cly4yailHOe cOObITHE, 3JE€MEHTApHOE COObITHE (3JIEMEHTAPHBIN HMCXOM)
CJIy4aifHOT'O OIbITa; HAXOJUTh BEPOSITHOCTU B OMbBITAX C PABHOBO3MOKHBIMU CIyYallHBIMU COOBITHSIMH, HAXOAUTh U CPAaBHUBATH BEPOSTHOCTH
COOBITHIA B U3yYEHHBIX CITyYailHBIX YKCIIEPUMEHTAX.

Haxomute u QopmynupoBath coObITHS: mepecedyeHue U OOBbEJUHEHUE [aHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAAHHOMY
COOBITHIO; TIOJIB30BATHCS JUArpaMMaMu Jisepa 1 popMysol coKeHUs! BEpOSITHOCTEH MPH PeIIeHUH 3a/1a4.

OnepupoBaTh NOHIATUSIMU: YCIIOBHAsI BEPOSTHOCTh, HE3aBUCUMBbIE COOBITHS; HAXOAUTh BEPOSATHOCTH C TIOMOIIBIO MTpaBUiIa YMHOXKEHHUS, C
IIOMOILBIO J€PEBA CIy4alHOIO OIBITA.

[IpumeHsATP KOMOMHATOPHOE MPABUIIO YMHOXKEHUS IPU PEIICHUU 3a/1ay.

OnepupoBaTh MOHATUSMU: HUCHBITAHWE, HE3ABUCUMBIE HCIBITAHMS, CEPHsl HCIBITAHUM, yCcleX M HEeyAaya; HaXOAWTb BEPOSTHOCTH
COOBITHI B CEpUU HE3aBUCHUMBIX UCIIBITAHUM J10 IEPBOTO yCleXa; HaXOJUTh BEPOSATHOCTH COOBITUI B C€pUM UCTIbITAaHUI bepHymn.

OnepupoBaTh NOHATUAMM: ClydaliHas BEIMYMHA, paCIpPEEICHUE BEPOSTHOCTEN, IMarpaMma pacipeieacHus.

11 KJIACC

CpaBHUBATh BEPOSITHOCTH 3HAYEHUH CIIy4alHON BEJIMYMHBI [0 PACTIPEAECICHHUIO WK C TIOMOUIBIO AUAarpamM.

OnepupoBaTh MOHATUEM MAaTEMATHYECKOTO OXUIAHUS; TPUBOAUTH IPUMEPHI, KaK IPUMEHSETCS MATEMaTUYECKOE OXKUJAHUE CIyYalHOU
BEJIMYMHBI HAXOAUTh MAaTEMATUYECKOE OKUIAHUE 10 JaHHOMY PacIpeaesICHUIO.

Nwmets mpencraBieHue o 3aKkoHe OOJIbIIUX YUCE.

Nmets npencraBiieHre O HOPMAJIbHOM PaCIpPEEICHUN.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KosmmmuecTBo yacos
HaumeHoBaHuUe pa3aesioB U TeM DiiekTpoHHBbIE (LM (POBHbIE)
Ne /it Kourpoubsubie IIpakTHnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PECYPChI
padoThI padoThI
1 [IpencraBneHne JaHHBIX U ONKACATENIbHAS 4 https://m.eds00.ru/FO3BBNGHE

CTaTUCTHKaA

Ciy4daiiHble OIIBITHI U CIIy4aiiHbIC
2 COOBITHSI, OIIBITHI C PABHOBO3MOKHBIMHU 3 1 https://m.eds00.ru/036ZK3G08
3JIEMEHTAPHBIMH HCXO0JIaMHU

Orniepauiin Haz COOBITHAMH, CTOKEHHE 3 https://m.eds00.ru/1X5YQJKCT

BEPOSTHOCTEN

YcoBHas BEPOSITHOCT, IEPEBO
4 CIIY4aifHOT'O OTIBITa, (POPMYJIa MOJIHOM 6 https://m.eds00.ru/MG7XWY9I15
BEPOSTHOCTH M HE3aBUCHUMOCTH COOBITHIA

5 DneMeHThl KOMOMHATOPUKH 4 https://m.eds00.ru/93EIMT4GW

6 Cepuu mocye10BaTeIbHBIX UCIIBITAHUN 3 1 https://m.edsoo.ru/B17GH8VYR

7 Crnyualinble BEIMYUHBI U PACTIPE/ICIICHUS 6 https://m.edso0.ru/W3I1256YUQ

8 O0001IeHHE U CUCTEMATU3AINS 3HAHHUIA 5 2 https://m.edsoo0.ru/F2NRENL5Z
OBLIEE KOJIMYECTBO YACOB I10 34 ) 5

I[TPOTPAMME



https://m.edsoo.ru/FO3BBNGHE
https://m.edsoo.ru/036ZK3GO8
https://m.edsoo.ru/1X5YQJKCT
https://m.edsoo.ru/MG7XWY9I5
https://m.edsoo.ru/93E1MT4GW
https://m.edsoo.ru/B17GH8VYR
https://m.edsoo.ru/W3I256YUQ
https://m.edsoo.ru/F2NRENL5Z

11 KJTACC

HauMeHoBaHuUe pa3iesioB U TeM

KoaudecTBo 4acoB

DJleKTPOHHBbIE (IU(pPOBHIE)

Ne i/mn Konrpoabubie IIpakTuueckue
nporpaMMbI Bcero oOpa3oBaTe/ibHbIE PecypChl
padoThI padoThI
1 Marematirieckoe ORIIAMNE CIyaHHOIL 4 https://m.edsoo.ru/NLUR2F4P4
BEJINYHHBI
2 flucriepeiti i CTANAAPTHOE OTIIOHEHHE 4 1 https://m.eds00.r/9GOF3UXPG
CITy4aifHOM BEJIMYMHBI
3 3aK0H OOJIBIINX YHCET 3 1 https://m.eds00.ru/3S0TJOXPH
4 Henpeprisiibie CIyHaiHbIC e Hb 2 https://m.edsoo.ru/UESKK8SEX
(pacripeenieHus)
5 HopwmanbsHoe pactipeneneHus 2 1 https://m.edsoo.ru/V2IPEP5DW
6 HorToperitte, oGodmerite i 19 2 https://m.eds00.ru/957SUT5BH
CHCTEeMAaTH3aIHsI 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 34 5 3

I[TPOI'PAMME



https://m.edsoo.ru/NLUR2F4P4
https://m.edsoo.ru/9GOF3UXPG
https://m.edsoo.ru/3S0TJ0XPH
https://m.edsoo.ru/UE5KK8SEX
https://m.edsoo.ru/V2IPEP5DW
https://m.edsoo.ru/957SUT5BH

ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
/o

Tema ypoka

KoaunuyecTBO yacoB

KourpoanHubie
Bcero P
padoThbI

IIpakTH4eckue
padoThI

Hara

N3yYCHUS

JIEeKTPOHHBbIE HU(PPOBbIE
o0pa3oBaTe/ibHbIE peCypChl

[IpencraBnenne qaHHBIX C
IOMOIILIO TAOJIUI] U
TUarpaMm

Cpennee apudmMernyeckoe,
MeIMaHa, HanOoJIbIIIee U
HauMEHBIIIee 3HAUCHHUS,
pa3Max, Tucrepcus,
CTaHJAPTHOE OTKJIOHCHHE
YHUCJIOBBIX HAOOPOB

Cpennee apupMeTHIECKOE,
MeauaHa, HanOoJIbIIee 1
HauMEHBIIICC 3HAYCHHUS,
pa3Max, TUCTIepCHs,
CTaH/IapTHOE OTKJIOHEHUE
YHUCJIOBBIX HAOOPOB

Cpenunee apupMeTHIECKOE,
MeauaHa, HanOoJIbIIee 1
HaWMEHBIIIee 3HAYCHHUS,
pa3Max, TUCIepCHs,
CTaH/IapTHOE OTKJIOHECHUE
YHICIIOBBIX HAOOPOB

https://m.edsoo.ru/X01FENDXK

https://m.edsoo.ru/V4AOA2PTHT

https://m.edsoo.ru/Z51FE36YC

https://m.edso0.ru/8B62VBQSL

Crny4daiiHble SKCIEPUMEHTHI
(OTIBITHI) U CITyYaiiHbIC

https://m.edsoo.ru/INJUIJANP



https://m.edsoo.ru/X01FENDXK
https://m.edsoo.ru/V4OA2PTHT
https://m.edsoo.ru/Z5IFE36YC
https://m.edsoo.ru/8B62VBQSL
https://m.edsoo.ru/1NJUIJ4NP

COOBITHS. DIIeMEHTapHBIC
cOOBITHUS (MCXO/IbI)

BepostHocTh ciiydaiiHOrO
coObITus. BepositTHoCTH
COOBITHI B OIIBITaX C
PaBHOBO3MOKHBIMU
3JIEMEHTapHBIMU COOBITUAMU

https://m.edsoo.ru/VVDGN1P8BC

10

BeposATHOCTH CliydallHOTO
coObrtHst. [IpakTuueckas
pabota

Omnepanuu HaJl COOBITUAMU:
nepecevyeHre, 00beJMHeHNE
COOBITHI, TPOTHUBOIOJIOKHBIE
coObITHs. [lnarpammel Ditnepa

Omnepanuu HaJ, COOBITUAMU:
nepecedeHue, oObeTMHCHHE
COOBITHIA, TPOTUBOITOJIOKHBIC
coObITHs. [lnarpammel Ditnepa

dopmyiia CIOKEHUS
BEPOSITHOCTEN

https://m.edso0.ru/09MKZKCQOS

https://m.edsoo.ru/\V67CF8BE7

https://m.edso0.ru/42385Y0OY?2

https://m.edsoo.ru/FIXSI5SWUU

11

YcnoBHas BEpOATHOCT.
YMHOKEHUE BEPOSITHOCTEM.
JlepeBo ciyyaiiHOTO
JKCIIEPUMEHTA

https://m.edsoo0.ru/EOLOXO5WX

12

YcnoBHas BEPOSATHOCTD.
YMHOXEHUE BEPOATHOCTEMN.
JlepeBo ciry4aitHOro
JKCIIEPUMEHTA

https://m.edsoo.ru/WKFATOMAA

13

YcnoBHas BEPOSATHOCTD.

https://m.edsoo.ru/OQHYOESEZ



https://m.edsoo.ru/VDGN1P8BC
https://m.edsoo.ru/09MKZKCQS
https://m.edsoo.ru/V67CF8BE7
https://m.edsoo.ru/42385YOY2
https://m.edsoo.ru/FJXSI5WUU
https://m.edsoo.ru/EOL0XO5WX
https://m.edsoo.ru/WKFATOMAA
https://m.edsoo.ru/OQHY0ESEZ

YMHOXEHUE BEPOATHOCTEM.
HepeBo cimyyaiiHOTO
SKCIIEPUMEHTA

dopMmyJia HOJTHON

14 https://m.edsoo.ru/LCEG6ZMPV
BEPOSITHOCTH
15 opwya ool https://m.edso0.ru/TOQZNAQWK
BEPOSTHOCTH
dopmyiia NOJIHOU
16 BeposTHOCTH. HezaBucumbie https://m.edsoo.ru/ZEASE3LSV
COOBITHS
17 KonrtponpHas pabora https://m.edsoo.ru/QE7Y9VSM9
18 Kombmratoproe npagiio https://m.eds00.ru/M14GFGMX6
YMHOYKCHUS
19 [TepecranoBku u paxTopuat https://m.eds00.ru/U70877Q0F
20 Yucio coueranuit https://m.edsoo.ru/1XIFF1E4B
T I1 .
21 PEYTOIBHMIE T iackaitt https://m.eds00.ru/85QHGUUQ1
®opmyna 6uHoma HeroToHa
bunapHbIii c1ydaiiHbIA ONIBIT
(uctpTaHuE), yCnex u
.H
22 HEyAaTA, TICIABHCHMELS https://m.eds00.ru/5SIHOGOQS
ucneiTanus. Cepust
HE3aBUCUMBIX HCITBITAHUH JI0
MIEPBOTO ycIexa
23 CepHsi HesaBCHMEIX https://m.eds00.ru/3PCKIYK51
ncnbIiTaHui bepHyium
Cepust HE3aBUCUMBbIX
24 ucneiTanuid. [Ipakrudeckas https://m.edsoo.ru/EM2ZK6NZJ

paboTa ¢ UCTOIb30BaHUEM



https://m.edsoo.ru/LCEG6ZMPV
https://m.edsoo.ru/T0QZNAQWK
https://m.edsoo.ru/ZEASE3LSV
https://m.edsoo.ru/QE7Y9VSM9
https://m.edsoo.ru/M14GFGMX6
https://m.edsoo.ru/U7O877Q0F
https://m.edsoo.ru/1XIFF1E4B
https://m.edsoo.ru/85QHGUUQ1
https://m.edsoo.ru/5SIHOG0QS
https://m.edsoo.ru/3PCK9YK51
https://m.edsoo.ru/EM2ZK6NZJ

QJICKTPOHHBIX Ta6J'II/IH

25 CayuyaiiHas BeTMUnHA 1 https://m.edso0.ru/39X171L41
Pacnpenenenune

26 BEPOSATHOCTEH. [InarpamMma 1 https://m.edso0.ru/MPOAVYOCO
pacrpeaeacHusI

27 Cymua i IpousBeAeHie 1 https://m.edso0.ru/XX14INOX3
CIIy4aiHBIX BEIUYHH

28 Cymua i IpousBeACHie 1 https://m.eds00.ru/51AVNGFKC
CITy4aiiHBIX BEITUYHH
[Ipumepsl pacpeneneHui, B

29 TOM YHCJIC TEOMETPHUECKOC U 1 https://m.eds00.ru/RG5J6BAAT
OMHOMHAIBHOE
[Ipumeps! pacnipeneneHuii, B

30 TOM YHCJIE T€OMETPUICCKOE 1 1 https://m.edsoo.ru/7Q50MDWLL
OMHOMHAIBHOE
I1

31 OBTOPCHHE, 0000LICHHE 1 1 https://m.edsoo.ru/EEALK6860
CUCTEMATU3aLMA 3HAHUHI
I1

32 OBTOpEHHE, 0606meHI:Ie " 1 https://m.edsoo.ru/SMUXIFZ7V
cUCTeMaTU3aLMs 3HAHUN
4!

33 TOTOBAT KORTPOTLHAL 1 https://m.edso0.ru/264X80RSM
pabota
[ToBTOpEeHue, 00061IICHNE U

34 . 1 https://m.edsoo.ru/ZMEM3LUEW
CUCTEMATU3aLMA 3HAHUHI

OBIIEE KOJIMYECTBO HACOB I1O 34

I[TPOTPAMME



https://m.edsoo.ru/39X17IL41
https://m.edsoo.ru/MP0AVYOCO
https://m.edsoo.ru/XX14INOX3
https://m.edsoo.ru/51AVNGFKC
https://m.edsoo.ru/RG5J6BAAT
https://m.edsoo.ru/7Q5OMDWLL
https://m.edsoo.ru/EEALK6860
https://m.edsoo.ru/5MUXIFZ7V
https://m.edsoo.ru/264X80RSM
https://m.edsoo.ru/ZMEM3LUEW

11 KJTACC

Ne
/o

Tema ypoka

[ToBTOpenue, o0ob6IICHUE,
CHCTEMaTHU3aIus 3HAHUH.
Crny4daifHbie ONBITHI U
BEPOSTHOCTH CIIyUaHHBIX
coObITHii. Cepun
HE3aBUCUMBIX MUCTIBITAHUN

[ToBTOpEenue, o606IICHHE,
CUCTeMaTH3aIus 3HaHUH.
CrnyuyaliHbIe OIIBITHI U
BEPOSATHOCTH CITy4alHBIX
coObrtHii. Cepun
HE3aBUCUMBIX UCTIBITAHUN

KoaundecTBo 4acoB

KonTpoabHbIe

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jara
H3y4YeHMs

DJIeKTPOHHBbIE MU(PPOBbIE
o0pa3oBaTe/ibHbIE PeCYpPChI

https://m.edsoo.ru/XUPBX5564

https://m.edsoo.ru/SRLS8AQOSP

[ToBTOpenue, o606IICHUE,
cucTeMaTu3alus 3HaHUI.
Crny4daiiHble ONBITHI U
BEPOSITHOCTH CITyYalHBIX
coObrtHii. Cepun
HE3aBUCHUMBIX UCIIBITAHUN

https://m.edsoo.ru/OMJHS2B6V

[ToBTOpenue, 0600MIIEHNE,
cUCTeMaTHU3aIus 3HAHUM.
CiyyaliHble OIIBITHI U
BEPOSITHOCTH CIIy4alHBIX
coObITHil. Cepun
HE3aBUCUMBIX UCIIBITAHUI

https://m.edsoo0.ru/G86HDNKIO



https://m.edsoo.ru/XUPBX5564
https://m.edsoo.ru/SRLS8AOSP
https://m.edsoo.ru/0MJHS2B6V
https://m.edsoo.ru/G86HDNKIO

[Tpumeps! TpUMEHEHHUSI
MaTEMaTHIECKOTO OXKHTaHUS
(cTpaxoBaHue, J0TEPES)

MaremaTu4ecKoe OKUJIaHuE
CYMMBI CﬂyqaﬁHBIX BCJINYNH

https://m.edsoo.ru/DZPTQPAOL

https://m.edso00.ru/ES8V3603X

MaremaTH4ecKoe 0XXKUJIaHue
T€OMETPUUECKOTO U
OMHOMHAIIBHOTO
pacnpeneneHuin

https://m.edsoo.ru/GV6SR3B8B

MaremaTHueckoe 0XKUJaHHe
T€OMETPUYECKOTO U
OMHOMHUAJIEHOTO
pacnpeneneHuin

https://m.edsoo.ru/WB5870118

10

Jucnepcus u crangapTHoe
OTKJIOHCHHE
Jucnepcust u ctangapTHOE
OTKJIOHEHHE

https://m.edsoo.ru/MHD4TG457

https://m.edsoo.ru/OEQ95EQOLY

11

12

Jlucnepcuu reoMeTpuyecKoro
1 OMHOMHUAIBLHOTO
pacrpeaeeHus
[IpakTuyeckas padota c

WCIIOJIb30BAHUEM
AIIEKTPOHHBIX TAOIHI]

https://m.edsoo.ru/QDOWXCAQV

https://m.edsoo.ru/VUDVP7WRV

13

3aK0H OOJIBIINX YUCEI.
Bri6opounsIilt MmeTon
HUCCIIENOBAaHUN

https://m.edso0.ru/OJ6UJWKNJ

14

3aKoH OOJIBIINX YUCEIL.
Bri6opounsiii MmeTon

https://m.edsoo.ru/6EWODFH74



https://m.edsoo.ru/DZPTQPA0L
https://m.edsoo.ru/ES8V3603X
https://m.edsoo.ru/GV6SR3B8B
https://m.edsoo.ru/WB587OI18
https://m.edsoo.ru/MHD4TG457
https://m.edsoo.ru/OEQ95EOLY
https://m.edsoo.ru/QDOWXCAQV
https://m.edsoo.ru/VUDVP7WRV
https://m.edsoo.ru/OJ6UJWKNJ
https://m.edsoo.ru/6EWODFH74

HCCIIEeI0OBaHNHI

15

16

[IpakTuyeckas paboTa ¢
WCIIOJIb30BAHUEM
AJEKTPOHHBIX TaOIHUIY

Hrtorosast KOHTpoIBHAS
pabota

https://m.edsoo.ru/ARR7TGAHFV

https://m.edso0.ru/U60PWQJSX

17

[Ipumepsl HENPEPBIBHBIX
CIIyYalHBIX BEIUYMH.
OyHKUHUS TNIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpenesieHue u ero
CBONCTBA

https://m.edsoo.ru/Y6H0T4975

18

19

[Tpumepsl HEMPEPBHIBHBIX
CIIyYallHBIX BEJIUYHUH.
@yHKIHA IUIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpenesieHue u ero
CBOMCTBa

3agauu, NIPUBOIAIINE K
HOpMaJIbHOMY
pacnpenenennto. OyHkuus
IUIOTHOCTHU M CBOMCTBA
HOPMAJIBHOT'O PacIpeeICHHs

https://m.edsoo.ru/EMWRNNSCH

https://m.edsoo.ru/UYVV78A6W

20

21

[IpakTnueckas pabora c
UCTIOJIh30BAHUEM
AIIEKTPOHHBIX TaOJIHIL
[ToBTOpEeHue, 0600IICHUE U
CHUCTEMaTH3alHs 3HAHUU.
OnucarenpHasi CTATUCTUKA

https://m.edsoo.ru/G5H74M8Y 8

https://m.edsoo.ru/M1M41HBDP



https://m.edsoo.ru/ARR7GAHFV
https://m.edsoo.ru/U60PWQJSX
https://m.edsoo.ru/Y6H0T49Z5
https://m.edsoo.ru/EMWRNNSCH
https://m.edsoo.ru/UYVV78A6W
https://m.edsoo.ru/G5H74M8Y8
https://m.edsoo.ru/M1M41HBDP

22

23

[ToBTOpEeHUE, 0000IICHUE U
cucTeMaTH3alus 3HAaHUM.
OmnucarenpHasg CTATUCTHUKA

[ToBTOpEeHUE, 0000IICHNE U
CHUCTEMATH3AIIAs 3HAHUM.
OnBITH C pABHOBO3MOXHBIMH
3JIEMEHTAPHBIMH COOBITUSMHU

https://m.edsoo.ru/SONNQF02G

https://m.edsoo.ru/UR3GDQSUO

24

[ToBTOpEeHUE, 0000IICHNE U
CHCTEMAaTH3alMs 3HAHUH.
OnBITH C pABHOBO3MOXHBIMH
3JIEMEHTAPHBIMH COOBITUAMU

https://m.edsoo.ru/Q5K28U14V

25

26

[ToBTOpEeHUE, 0000IICHNE U
cucTeMaTH3alus 3HaHUM.
Brrurcnenue BeposiTHOCTEM
COOBITHIA ¢ TPUMEHEHUEM
dhopmyn u rpadudeckux
METOA0B (KOOpJAUHATHAS
npsiMasi, IepeBo, TuarpaMma
Diinepa)

[ToBTOpeHue, 00061IICHNE U
CHUCTEMaTHU3aLNs 3HAHUU.
Brruucnenue BeposiTHOCTEM
COOBITHI ¢ TPUMEHEHUEM
dbopmyn u rpaduyecKux
METOOB (KOOpIUHATHAS
npsiMasi, IpeBo, AMarpaMmma
Diinepa)

https://m.edsoo.ru/ZUJHR430X

https://m.edsoo.ru/6GDYWWOA7

27

[ToBTOpEeHue, 0600IICHUE U
cucTeMaTH3alus 3HAaHUM.

https://m.edso0.ru/61S61FQ5S



https://m.edsoo.ru/5ONNQF02G
https://m.edsoo.ru/UR3GDQSU0
https://m.edsoo.ru/Q5K28U14V
https://m.edsoo.ru/ZUJHR430X
https://m.edsoo.ru/6GDYWWOA7
https://m.edsoo.ru/61S61FQ5S

Brruncnenue BeposiTHOCTEN
COOBITHI ¢ TPUMEHEHUEM
dhopmyn u rpadudecKux
METOJIOB (KOOpAMHATHAS
npsiMasi, 1IepeBo, IuarpaMmma
Diinepa)

28

29

30

31

32

[ToBTOpeHUE, 0000IICHUE U
cucTeMaTu3allus 3HaHUI.
Brruricnenue BeposiTHOCTEM
COOBITHI C TPUMEHECHHEM
dbopmyn u rpadudeckux
METOOB (KOOpIUHATHAS
npsiMasi, ISpeBo, TuarpaMmma
Diinepa)

[ToBTOpEeHue, 0006IICHUE U
cHCTeMaTHu3aIus 3HaHUM.
CnyyaliHple BEJTMYUHBI U
pacrpeaeeHus

[ToBTOpEeHue, 00061IICHNE U
cHCTeMaTHu3aIys 3HaHUM.
Cnyyalinple BEJTMYUHBI U
pacrpeaeeHus

[ToBTOpEeHue, 00061IICHNE U
CHCTEMaTHu3aIusl 3HaHUM.
MaremaTnueckoe OXKHUIaHUE
CIIy4aHOU BEJIMYUHBI
[ToBTOpEeHuE, 0000IICHUE U
cHCTEMaTHu3aIus 3HaHUM.
MaremaTnueckoe oOXKUIaHue

https://m.edsoo.ru/I5SGUWKU35

https://m.edsoo.ru/OB10VDB1I

https://m.edsoo.ru/KSOM8IYPE

https://m.edsoo.ru/2E9RXIOEN

https://m.edsoo.ru/QFVHKCYUS



https://m.edsoo.ru/I5GUWKU35
https://m.edsoo.ru/OB10VDB1I
https://m.edsoo.ru/KS0M8IYPE
https://m.edsoo.ru/2E9RXI0EN
https://m.edsoo.ru/QFVHKCYUS

CJIy4allHOW BEJIIMYMHBI

Hrorosas KOHTPOJIbHAsA

33
pabota

34 [ToBTOpEeHnue, 0006IICHUE U

cucTeMaTH3alus 3HaHUI

OBILIEE KOJIMYECTBO YACOB IIO
ITPOTPAMME

34

https://m.edsoo.ru/NHIZIXLY6

https://m.edsoo.ru/2YZ3KII6M



https://m.edsoo.ru/NHIZIXLY6
https://m.edsoo.ru/2YZ3KII6M

MPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM ITPOI'PAMMBI

10 KJIACC
Kon
POBEPSIEMOTo IIpoBepsiemble IpeAMeTHBIE Pe3yJabTATHI OCBOCHHS OCHOBHOI1 00pa30BaTe/IbHOM IPOrpaMMBbI CpPeHEro
o0uero odopasoBanusi
pe3yJbTaTa
6 Teopust BEpOATHOCTEN U CTaTUCTUKA
6.1 Yurath U CTPOUTH TAOIULBI U JUATPAMMBI
6.2 OnepupoBaTh NOHATHIMU: CpelHEE apupMeTHIEeCcKoe, MeuaHa, HauOobllee, HaUMEHbIIIee 3HAaU€HUE, pa3Max
MacCHBa YHMCIOBBIX JAHHBIX
OnepupoBaTh NOHATUAMH: CIyYalHBIM 3KCHEPUMEHT (OMBIT) U CiIy4yailHOE€ COOBITHE, IEMEHTAPHOE COObITHE
6.3 (omemMeHTapHBI HMCXOA) CIYy4YailHOTO OIBITAa; HAXOOUTh BEPOATHOCTH B OIBITAX C PaBHOBO3MOXHBIMU
CllydallHBIMU COOBITUSIMH, HAaXOOUTh M CPAaBHUBATh BEPOATHOCTU COOBITUH B M3YyYEHHBIX CIy4YailHBIX
DKCIIEPUMEHTaX

Haxomute u dopMynupoBaTh COOBITHS: TiepecedyeHue U OOBEAMHEHHE JaHHBIX COOBITHH, COOBITHE,
6.4 MIPOTUBOTONOXHOE JAaHHOMY COOBITHIO; TIOJIb30BAaThCS JAWarpaMMmamu Oiiepa u  GOPMYION CIOKEHHS
BEPOSITHOCTEN IIPU PEILICHUH 3a7a4

6.5 OrniepupoBaTh MOHATUSIMH: YCIOBHAS BEPOSTHOCTh, HE3aBUCUMBIE COOBITHSI; HAXOAUTH BEPOSITHOCTH C TIOMOIIIBIO
IpaBujia YMHOXKEHHS], C IOMOLIBIO JIEpeBa CIy4ailHOTO ONbITa

6.6 [TpuMeHsI TP KOMOMHATOPHOE TIPABUIIO YMHOKEHUS TIPU PEIICHUN 3a]1a4

OnepupoBaTh MOHATHSAMU: HCIBITAHWE, HE3aBUCUMBIE WCIBITAHUSA, CEPHUsl MCHBITAHUM, YCIIEX W Heynaya;
6.7 HaXOJUTh BEPOSATHOCTH COOBITUH B CEpPUM HE3aBUCUMBIX HCHBITAHUW JO MEpPBOrO YCHexa, HaXOJIUTh
BEPOSITHOCTH COOBITHUI B CepUU HcTbITaHUN bepHymm

6.8 OnepupoBaTh NOHATHIMMU: Clly4aiiHas BEJIMUMHA, pACIIPEIEIICHUE BEPOATHOCTEN, AUarpaMMa pacrpeaesieHus



11 KJIACC

Kon
IpoBepsIeMOro IIpoBepsiemble MpeAMeTHbIE Pe3yJbTATHI OCBOCHNSI OCHOBHOI 00pa30BaTe/JIbHOI MPOrpaMMbl CpeIHEero
o0uero odopasoBanusi
pe3yJabTara
5 Teopust BEpOSITHOCTEN U CTATHCTHKA
5.1 CpaBHUBATh BEPOATHOCTU 3HAUCHUN CIIy4yalHON BETMYUHBI IO PACIIPEEICHUIO UK C TTIOMOIIBIO AUarpaMm
OnepupoBaTh TMOHATHEM MAaTEMATHYECKOTO OXHUAAHUS, MPUBOIUTH MPUMEPHI TOTO, KaK MPUMEHSIETCS
5.2 MaTE€MAaTHYECKOE OXXUJAHWE CIy4YallHOW BEJIIMYMHBI, HAXOAUTh MAaTEMATHUYECKOE OXUJAHUE [0 JIaHHOMY
pacrpeeneHuto
5.3 HNmeTsb npeacTaBieHne 0 3aKOHE OOJIBIITUX YHCEIT
5.4

Nmetn MMpEeaACTaBJIICHUC O HOPMAJIbHOM paCIpCACICHNA




INPOBEPSIEMBIE 2JIEMEHTbBI COAEP)KAHUA

10 KVIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 Teopust BEpOSITHOCTEN U CTATUCTHUKA
6.1 [IpencraBneHue AaHHBIX C MOMOIIbIO Tabnuiy ¥ auarpamMm. CpenHee apudmeTHueckoe, MeAuaHa, HauOoJblliee M HaMMEHbIIEe
3Ha4YeHUsl, pa3Max, AUCTIePCUs U CTaHAAPTHOE OTKJIOHEHHUE YUCIOBBIX HAOOpOB
CnyualiHple SKCHEPUMEHTHI (OMBITHI) M CIIydailHble COOBITHS. OJeMeHTapHble COObITUS (MCXO0nbl). BeposTHOCTH ciy4aitHOTo
6.2 coObITHs. BIU30CTh 4acTOTHI U BEPOATHOCTH COObITHI. CiydallHbIE ONBITHI C PABHOBO3MOXKHBIMU JJIEMEHTAPHBIMU COOBITUSIMH.
BeposiTHOCTH COOBITHI B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepanuu Hajg COOBITHSAMU: MEepecedyeHrne, 00beANHEHHE, MPOTUBOMOIOXKHbBIE coObITHs. [{uarpammel Diinepa. Dopmyina CIOKEHUS
BEPOATHOCTEHN
6.4 VYcioBHass BEPOATHOCTh. YMHOXKEHUE BEPOSTHOCTEU. JlepeBo cirywallHOro »jskcnepuMeHta. Popmylia MOJHOW BEPOSATHOCTH.
HezaBucumbie coObITHS
6.5 Komb6unatopHoe npaBusiio ymHoxkeHus. [lepectanoBku u ¢akropuan. Yucno coueranuit. Tpeyronpauk I[lackans. @opmyna 6mHOMA
HproTona
6.6 bunapublli crnydallHbIA ONBIT (MCTIBITAHUE), ycnex U Heynadya. HezaBucumble ucnbiTaHusi. Ceprs HE3aBHUCUMBIX HCIBITAHUN [0
nepBoro ycnexa. Cepusi He3aBUCUMBIX UCIIBITaHUN bepHyum
6.7 Cnyudaiinas BenuunHa. Pacrnpenenenue BepositHocTed. [[uarpamma pacnpenenenusi. Ilpumepsl pacnpeneneHuid, B TOM YHUCIE
reoMeTpUYecKoe U OMHOMUATIBHOE
11 KIIACC
Kox  IIpomepsiemblii 3JieMeHT coMepKaHUS
5 Teopust BEpOSITHOCTEN U CTATUCTHUKA
HucnoBble XapaKTEPUCTUKU CIYYAMHBIX BEJIWYMH: MAaTEMATHYECKOE OXKHUJIAHWE, AUCIIEPCHS M CTaHJIApTHOE OTKJIOHEHUWE. [Ipumepsl
51 MPUMEHEHHSI MaTEMaTHIECKOTO OKHJIaHUS, B TOM YHCIIE B 33/la4aX M3 IMMOBCETHEBHOM ®KU3HU. MaTeMaTudecKkoe OKuJaHue OMHApHON
CIy4ailHOM BEIWYMHBI. MaTeMaTHYeCKOoe OXHWJAHHE CYMMBI CIy4alHbIX BEIMYMH. MaremMaTUuecKOe OKHUIaHUE U JHUCIEpPCUs
reOMETPUYECKOr0 U OMHOMHAJILHOTO paclpeeseHui
5.2 3aKoH OOJIBIIUX YUCEN U €r0 POJIb B HAYKE, MPUPO/IE U 00IIecTBe. BRIOOpOUHBIN METO MCCIIEIOBAaHUI
5.3 [IpuMepnl HenpepbIBHBIX Ciiy4alHbIX BenudyuH. [loHATHE O MIOTHOCTH pachpeneneHus. 3afadyd, TPUBOASAIIME K HOPMAIbHOMY
pactpenenenuto. [IonsiTne 0 HOpMAJIBHOM paclpeeIeHuN




MPOBEPSIEMBIE HA ET'D IO MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJTHETO OBIIIET'O OEPA3OBAHUS

Kon
NpoBePSIEeMOro
TpeOOBaHUA

IIpoBepsiemble TPeGOBaHUS K MPEeAMETHBIM Pe3y/JbTaTaM OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
cpeaHero o01ero o0pa3oBaHus

Brnanenue metonaMu 10Ka3aTeinbCTB, AITOPUTMAMU PELLIEHH 3a/1a4; YMeHUe (pOpMyIUpOBaTh U ONIEPUPOBATH MOHITUAMU:
olpesieJieHne, akcHuoMa, Teopema, CIEeACTBHE, CBOMCTBO, NMPHU3HAK, 0KAa3aTEIbCTBO, PAaBHOCHIBHBIE (OPMYIUPOBKU;
OPUMEHATh MX; yMEHHE (QOpMyIHMpOBaTh OOpAaTHOE M MPOTHUBOIOJIOKHOE YTBEP)KIECHHUE, NPHUBOJIUTH MIPUMEPHI U
KOHTPIIPUMEPBI, HUCIIOIb30BATh METOJ MAaTEMaTUYEeCKOW MHIYKLMH; MPOBOAUTH JOKA3aTENIbHBIE DPACCYKICHHs IIpU
pEelICHUH 3a7a4, OLEHMUBATH JIOTHYECKYI0 MPABUIBHOCTh PACCYXACHUN; YMEHHUE ONEPUPOBATH MOHATUSMH: MHOXKECTBO,
IIOJAMHOKECTBO, ONEpalMy HaJ MHOXXECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar s
OIKCAHUS PeabHBIX MPOLIECCOB U SBJICHUN U MPH PELICHUHU 3a/1ad, B TOM YHCIIE U3 IPYTHX y4eOHBIX NMPEIMETOB; YMEHUE
OIEepUpPOBATH MOHATUSAMU: Tpad, CBSI3HBIN rpad, 1epeBo, LUK, Tpad Ha IIOCKOCTH; YMEHHE 33/1aBaTh U OUCHIBATH rpadbl
pa3IMYHBIMU CIIOCO0AMU; MCII0JIb30BaTh Tpadbl IPU PELICHUH 3a1a4

YMeHue omnepupoBaTh MOHATHSAMU: HATYpPaJbHOE YMCIO, LEJI0€ YHCIO, CTENeHb C IIeJbIM IoKa3aTelieM, KOPEHb
HATYpaJIbHOW CTENEHH, CTENEHb C PAalMOHAJIBHBIM IOKa3aTeleM, CTENeHb C JEHCTBUTENbHBIM IOKa3aTeneM, Jorapupm
YHClla, CUHYC, KOCUHYC M TaHT'€HC MPOU3BOJILHOIO YHMCIIA, OCTATOK 1O MOJYJIIO, PAllMOHAIBLHOE YUCIIO, UPpALMOHAIBHOE
YHCI0, MHOXKECTBA HATYpalbHbIX, LIEJBIX, PAllMOHAIBHBIX, JACHCTBUTENbHBIX YHCEN, YMEHHUE HCIIOJIb30BaTh NMPU3HAKU
JIeIMMOCTH, HaUMEHBIIUN OOIIMI JIeNuTeNbh U HauMeHbIIee o0Ilee KpaTHoe, anroputM EBknMaa mpu pemeHuu 3aaad;
3HAKOMCTBO C DPa3MYHBIMU TO3WIIMOHHBIMH CHCTEMaMHU CYHCICHHS; YMECHHE BBIMIOJHATH BBIYMCICHHE 3HAYCHUH W
npeoOpa3oBaHus BBIPAXKEHUN CO CTEMEHSMU W Jorapudmamu, mpeodpa3oBaHUs IPOOHO-PANMOHANBHBIX BBIPAKEHUI;
YMEHHE ONEPUPOBATH MOHATHIMHE: TOCIEIOBATEILHOCTh, apu(pMETHYECKasi MPOTPECCUsi, TEOMETPUUYECKasi MPOrpeccus,
OecKOHEYHO yObIBarolIasi reoMeTpruecKasi IpOrpeccus; yMEeHue 3aJ1aBath MOCiIeI0BaTEIbHOCTH, B TOM YHCIIE C TOMOIIBIO
PEKYPPEHTHBIX (OpPMYJ; YMEHHE ONEpUpOBATH MOHATHUSMHU: KOMIUIEKCHOE YHCIIO, COMPSKEHHbIE KOMIUICKCHBIE YHCIA,
MOJyJTb ¥ apTYMEHT KOMILJIEKCHOTO 4Hcia, (hopMa 3amicH KOMIUIEKCHBIX YHceN (TeoMeTprudecKasi, TPUTOHOMETPpHUYECKas
U anrebpanyeckas); yMeTb MPOU3BOIUTH apu(MeTHUeCKUe NEHCTBUS ¢ KOMIUIEKCHBIMHM YMCIIAMU; MPUBOIUTH MPUMEPHI
MCIIOJIb30BAHMSI KOMIUIEKCHBIX YHCEJ; OINEpUPOBAaTh MOHATHUAMHU: MaTpuua 2xX2 u 3X3, ompenenuTens MaTpHIIbI,
reOMETPUYECKHUI CMBICI ONpeIeTUTENS




YMeHue onepupoBaTh MOHITUAMU: pallMOHAJIbHBIE, HPPALMOHAIbHbBIE, [TOKa3aTeNIbHbIE, CTEIIEHHbIE, JorapuMuyecKue,
TPUTOHOMETPUYECKUE YPAaBHEHUS W HEPABEHCTBA, HX CHUCTEMBI; YMEHHE OIIEpUPOBATh IOHATUAMU: TOXKIECTBO,
TOXKIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YypaBHEHMH U HEPaBEHCTB, PAaBHOCHIBHOCTb
YPaBHEHUN, HEPABEHCTB U CHUCTEM; YMEHHE pEIIaThb YPABHEHHUs, HEPABEHCTBA U CHUCTEMBbI C IOMOIIBIO Pa3IMYHBIX
IIPUEMOB; pelIaTh YPaBHEHHsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM; IPUMEHSTh YPABHEHHUsI, HEPABEHCTBA, UX CHCTEMBI
JUIS peLIeHHs] MaTeMaTHYeCKUX 3a/1ad U 3ajjad U3 pa3JInYHbIX 00JacTel HayKU U peaibHOH KU3HU

YMeHue onepupoBaTh NOHATUAMH: (QYHKIUS, YETHOCTh (PYHKINHU, NEPUOAUYHOCTh (DYHKIIMHU, OTPAHUYEHHOCTh (QyHKIUH,
MOHOTOHHOCTh (YHKIUHU, 3KCTpeMyM (YHKIHMH, HauOonblllee M HAaUMEHbLIEE 3HAu€HUA (YHKUUU Ha IPOMEXKYTKE,
HenpepbiBHAs (YHKIUSA, aCUMIOTOTHI rpaduka (yHKIUHU, NIepBas U BTOpas MPOU3BOJAHAA (DYHKLIHMH, T€OMETPUUECKHHA U
¢u3nyeckuii CMBICT MPOU3BOJHON, MEPBOOOpPa3HAsA, ONpeNeNEHHbI MHTErpal; yMEHHE HaXOAWTh aCUMITOTHI Tpaduka
(GyHKIUU; YMEHHE BBIUUCIATH MPOU3BOJIHBIE CYMMBI, NMPOU3BEJIEHUS, YACTHOIO U KOMIIO3MIMHM (PYHKIHMM, HAXOAWUTH
ypaBHEHHME KacaTeldbHOM K TpaduKy (YyHKIUU; YMEHHE HAXOJUTh IPOU3BOJHBIE AJIEMEHTAPHBIX (DYHKIMI; ymMeHHE
UCMOJIb30BaTh MMPOU3BOJHYIO JUISl UCCIEIOBaHUS (YHKUMN, HAXOAUTh HAaMOOJIbIINE U HaUMEHbIINE 3HAYCHUs (PYHKLINH;
CTPOUTH IpaMK¥ MHOTOUYJIEHOB C MCIOJIb30BAaHUEM allapaTa MaTeMaTUYECKOIrO aHalln3a; MPUMEHSITh MPOU3BOAHYIO IS
HAXOXKJEHHsI HAWIy4lIero peleHusl B NPUKIAJAHbIX, B TOM YHCJIE COLMAIBbHO-?)KOHOMUYECKHX U (PU3MYECKHUX 3a/ayax;
HaXOJUTh IUIOMIAU U 00BEMBI (PUTYp C TOMOIIBIO HHTErpaia; MPUBOAUTH IPUMEPHI MATEMaTHYECKOTO0 MOJIETIUPOBAHUS C
nomouisio AuddepeHuanbHbIX YpaBHEHUI

YMeHue onepupoBaTh MOHATHUAMU: rpa@uK QyHKIMH, oOpaTHast GYHKUMSA, KOMIO3UIUS (DPYHKIMMA, TuHENHHas QyHKIuS,
KBaJipaTU4Has (YHKIUS, palMoHalbHAs (YHKIHUSA, CTETEeHHas (YHKIHWSA, TPUTOHOMETpuueckue (GYHKIUU, OOpaTHBIC
TPUTOHOMETpUYECKHE (YHKIIMU, MMOKa3aTelnbHas U JorapupmMudeckas QyHKIMH, YMEHUE CTPOUTH TPaQHKH HW3YIECHHBIX
GyHKIUH, BBIMNOJIHATH MpeoOpa3oBaHusi rpa@uKoB (YHKUMNA, HCMONb30BaTh TpadUKH i H3y4EHUs MPOLIECCOB U
3aBUCUMOCTEH, IPU PEIICHUH 3a]1a4 U3 JPYTUX y4eOHbBIX MPEAMETOBH 33]ad U3 PeabHON JKU3HU; BBIpaXKaTh (OpMyliaMu
3aBHCHMOCTH MEXIY BEIMYMHAMU; NCIIOIB30BaTh CBOMCTBA U TpaduKu QYHKIMHA TS pelICHHs] YpaBHEHUH, HEPABEHCTB U
3aja4 C MapaMeTpaMy; M300pakaTh Ha KOOPAMHATHOW TUIOCKOCTM MHOXKECTBA PELICHUN ypaBHEHMI, HEPAaBEHCTB U MX
CUCTEM

YMeHne pemiath TEKCTOBBIE 3a7jaud Pa3HbIX TUIOB (B TOM YHMCIIE HA MPOIEHTHI, JOJM U YacTH, Ha JBIKEHHE, padoTy,
CTOMMOCTBH TOBAapOB U YCIJIYT, HAJIOTH, 337]a4i U3 00JIaCTH YIPaBJICHUs JTUUYHBIMU U CEMEHMHBIMU (PMHAHCAMM); COCTABIIATD
BBIPQ)KCHUS, YPAaBHEHUS, HEPABCHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3aJa4M, HCCIENOBATh IIOJYYEHHOE pELICHUE U
OLIGHWBATh MPABIOMNOJOOHOCTh PE3yJIbTATOB; YMEHHE MOEIMPOBATH pEalbHbIE CHUTYallMd Ha SI3bIKE MaTeMaTHKU;




COCTaBJISITh BBIPAXKEHUS, YpaBHEHMs, HEPABEHCTBA M MX CUCTEMbI IO YCIIOBHIO 33JauM, HCCIIEJOBATH ITOCTPOEHHBIE
MOJIETIN C UCIIOJIb30BAaHUEM ammapara anreOpbl, MHTEpIPETUPOBATh MOTYyYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh NOHATHIMU: cpefHee apupMeTHIecKoe, MeraHa, HauooJbIllee U HAMMEHbIIIEEe 3HaYEHUS, pa3Max,
JMCIIEpCHsl, CTaHAApTHOE OTKJIOHEHHWE YMCIOBOrO Habopa; yMEHME W3BIIEKaTh, HHTEPHPETUPOBATH HH(YOPMALHIO,
NPEJCTABIEHHYI0 B TabiuIax, Ha Juarpammax, rpagukax, OTpakalollyl0 CBONCTBA peaJbHBIX INPOLIECCOB U SIBJICHMUIA;
IPEICTaBIATh MHPOPMALIMIO C MOMOIIBI0 TAaOJIMIl M JAMArpaMM; MCCIEAOBATh CTaTUCTUYECKUE JIaHHBIE, B TOM YHUCIE C
IpUMEHEHHEM IpaUuyecKUX METOJOB M 3JIEKTPOHHBIX CPENICTB; TpapUuecKy HCCIeI0BaTh COBMECTHbIE HAOMIOJACHUS C
IIOMOILBIO JUArpaMM pPacCEUBaHUs U INHEWHOU perpeccuun

YMeHue onepupoBaTh MOHATUSMU: CITy4alHBIN OMBIT U clydaifHOe COOBITHE, BEPOATHOCTH CIIYYailHOTO COOBITHSI; YMEHHE
BBIUUCIISATH BEPOSATHOCTh C HCIOJIb30BAHMEM IpaHUUEeCKHMX METOJIOB; MPUMEHATH (DOPMYJIbI CIOXKEHUS M YMHOKEHHUS
BEPOSTHOCTEHN, POpMyIly MOITHONU BEpOSITHOCTH, GopMyny bepHymin, koMOMHaTOpHBIE (HAaKTHl U (OPMYIIBI; OLIEHUBATH
BEPOSTHOCTH pEANBHBIX COOBITUH; YyMEHHE OINEepUpOBaTh MOHATUSAMU: Cily4yallHas BEJIUYMHA, pacHpeieieHHe
BEPOSTHOCTEHN, MaTEMaTHUYECKOE OXUAAHHME, JUCIEPCUS U CTaHJAPTHOE OTKJIOHEHHE CIy4yallHON BETUYMHBI, (QYHKIMU
pacrpeneneHuss U MIOTHOCTU PaBHOMEPHOTO, MOKA3aTeIbHOIO U HOPMAJIBHOTO paCIpeeeHU; YMEHUE UCII0JIb30BATh
CBOICTBA M3YYEHHBIX pAaCHpEeTICHUNA AJis pelIeHHs 3a]1a4; 3HAKOMCTBO C HMOHSTHSMH: 3aKOH OOJBIIMX YUCEN, METOJBI
BBIOOPOUYHBIX HCCJIEIOBaHHUM;, yMEHHE NPUBOAMTH MPUMEPHI TMPOSBICHUS 3aKOHA OONBIIMX YHMCET B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBIICHUSAX; YMEHHE OIEPUPOBATh MOHATHUSMHU: COYETAHUE, MEPECTaHOBKA, YHUCIIO COYETAaHHUM, YHCIIO
nepecTaHoBok; OMHOM HbIOTOHA; yMeHHe NMPUMEHSATh KOMOMHATOpHbIE (AaKThl M pacCyKICHHUS IJsl peleHus 3ajay;
OLICHUBATh BEPOSITHOCTH PEANbHBIX COOBITUH; COCTABIATH BEPOSTHOCTHYIO MOJEIb M MHTEPIPETUPOBATH IMOTYyYEHHBIN
pe3yabpTar
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YMeHue onepupoBarh MOHATHUAMU: TOYKA, MpsAMasi, IUIOCKOCTh, IMPOCTPAHCTBO, OTPE30K, JIyY, BEJIWUYMHA YIJIA, IUIOCKUU
yroJi, ABYIPAHHBIA Yroji, TPEXTPaHHBIA YTOJ, CKPELIMBAIOIIMECS MpsAMbIC, MapaIeIbHOCTh W MEPHEHANKYISIPHOCTD
NPSMBIX W IUIOCKOCTEH, YroJl MEXAY MPSAMBIMU, YIrOJd MEXAY IMPSIMONM U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSIMHU,
paccTosiHue OT TOYKHA 1O IUIOCKOCTH, PACCTOSHUE MEXKIY NPSMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHE
WCIIOJIB30BaTh MPHU PEIICHUHU 33J1ad U3Y4YeHHBIC (DAKTHI U TEOPEeMbl TUTAHUMETPUH; YMEHHUE OIEHUBATh pa3Mephbl 00HEKTOB
OKPYXKaIOIIEro MHUPA; CTPOUTh MATEMATHUYECKHE MOJEIH C MOMOLIBI0 F'€OMETPHUYECKHX IMOHSATUHA M BEIWYWH, PEIIaTh
CBSI3aHHBIE C HUMM ITPAKTUYECKHUE 314U

YMeHue onepupoBath MOHATUSAMU: IUIOUIaAb (QUTypbl, 00bEM (QUIYypbl, MHOTOTPAHHUK, MPABUIBHBII MHOTIOIPAHHUK,
CeueHHWEe MHOTOIpaHHHUKa, KyO, mapajienenumnesa, MmpusMa, nupamunaa, Gurypa u HOBEPXHOCTh BpALICHHS, LUIMHID,
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KOHYC, Iap, cdepa, Miomaas chepsl, IO MOBEPXHOCTH NMUPAMUJbI, MPU3MBI, KOHYyCa, LMINHApPA, 00BEM KyOa,
IIPSMOYTOJIBHOTO MapalieNenuneaa, MIpaMAIbl, IPU3Mbl, TWIMHAPA, KOHYyCa, Iapa, pa3BEPTKA MOBEPXHOCTU, CCUEHUS
KOHYyCa W LMJIMHJpA, HapajljiesibHble OCH WM OCHOBaHMIO, CEUYEHHUE IIapa, IUNIOCKOCTb, Kacaromascs chepsl, HUIMHIPA,
KOHYCa; YMEHHE CTPOUTh CEYEHNE MHOTOTpaHHUKA, U300pakaTb MHOIOI'PAaHHUKH, (PUTYPbI U MOBEPXHOCTH BpAILlEHUs, UX
CEYEHMs, B TOM YHUCJIE C MOMOIIbI AJIEKTPOHHBIX CPEACTB; YMEHHE IMPUMEHATH CBOMCTBA I€OMETPUUYECKUX (UTYD,
CaMOCTOATENbHO (OPMYIMPOBATH OINpPENEICHUsS U3y4aeMbIX (PUryp, BBIABUIaTh TMIIOTE3bl O CBOMCTBAX M IpU3HAKAX
reOMETPUYECKUX (PUTYp, 00OCHOBBIBATHUIN OMPOBEPIaTh UX; YMEHUE MPOBOJUTH KIACCU(PUKALUIO PUTYP TIO Pa3IUYHBIM
NPU3HAKaM, BBIIOJHATH HEOOXOUMBIE TIOTIOJTHUTENbHbBIE TTOCTPOCHHUS

YMeHue onepupoBaTh NOHSITUSMU: ABHKEHHE B MPOCTPAHCTBE, NapaljIesIbHbI NMEPEHOC, CUMMETPHS Ha IUIOCKOCTU U B
MPOCTPAHCTBE, TOBOPOT, MpeodpazoBaHue MO00Us, MOA00HBIE (DUTYpHI; YMEHHE paclo3HaBaTh PaBHbIE U MOJ00OHBIC
¢burypsl, B TOM 4Mcii€ B MPUPOJIE, UCKYCCTBE, APXUTEKTYpE; HUCIIOIb30BATh F€OMETPUUECKUE OTHOUICHHUS MPU pPELICHUU
3a/1a4y; HaXOAUTh '€OMETPUUYECKUE BETUUYMHBI (JJIMHA, YroJl, IUIOIa b, 00BEM) MPHU PEIICHUHN 33]1a4 U3 JAPYTUX YUEOHBIX
NpEeIMETOB U U3 pPeajbHOW KM3HU; YMEHHE BBIYUCISITH T€OMETPUYECKHE BEIUYUHBI (ITMHA, YToJl, IJIOIMIAah, O0O0BEM,
IUIOUIa/1b TIOBEPXHOCTH), UCIIONb3YsI U3yYeHHbIE (DOPMYJIBI U METO/BI, B TOM YHUCJE: IUIOIA/lb MOBEPXHOCTH MUPAMMU/IBI,
NpU3MBI, KOHYCA, IIWIMHIIPA, TUIoMaab cheprl; 00bEM Kyda, TPSIMOYTOJIBHOTO Mapajlieienuneia, MUPaMUIbl, TPU3MBI,
WIMH]Ipa, KOHYCA, 11apa; yMEHHWEe HAaXOUTh OTHOIIEHHE 00bEMOB MOJOOHBIX QUTYD
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YMeHue OonepupoBaTh MOHATUSAMU: IPSMOYTOJbHAs CUCTEMa KOOPAMHAT, BEKTOpP, KOOPAMHATBHI TOYKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOM3BEICHUE BEKTOPA HA YUCIIO, PA3JIOKEHHE BEKTOpa MO 0a3uCy, CKAISIPHOE IPOU3BEACHHUE,
BEKTOPHOE IPOU3BEICHUE, YOI MEXKIAy BEKTOpPaMH; YMEHHE HCIOJIb30BAaTh BEKTOPHBIM M KOOPAWHATHBIA METOX MJIS
pelIeHnsl FeOMEeTPUYECKUX 3a7a4 U 3aJa4 IpyruX y4eOHbIX IPEIMETOB
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YMenue BbIOUpaTh MOAXOISIIMA METOHA [l pelIeHHs 3aJaud; MOHMMaHHE 3HAYMMOCTH MaTeMaTHKH B HW3YYCHHH
MPUPOJHBIX U OOIIECTBEHHBIX MPOIECCOB U SBICHUN, YMEHHE paclo3HaBaTh MPOSBICHHUE 3aKOHOB MAaTEMAaTHKH B
HCKYCCTBE, YMEHUE NMPUBOAUTD IPUMEPHI MATEMATUYECKUX OTKPBITUH POCCUUCKON U MUPOBOM MaTeMaTUUECKON HayKH




INEPEYEHD 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMbBIX HA EI'D IIO MATEMATHUKE

IIpoBepsieMblIii 3J1IEMEHT COAEePKAHUSA

Kon
1 Yucia 1 BEYUCIEHHUS
1.1  HarypanbHsle u nenbie uncina. [Ipu3HAKH TETUMOCTH LHEBIX YHCET
1.2 ParmmonaneHble yncna. OOBIKHOBEHHBIE U IECATUYHBIE APOOH, IIPOLIEHTHI, OECKOHEUHbIE NEPUOJHUECKHIE APOOH
1.3 Apudmernyeckuii KOpeHb HATypabHON cTeneHn. J(edCTBUS ¢ aprupMeTHIEeCKUMI KOPHIME HATypPaIbHON CTENIeHH
1.4  Crenens c uenbim nokasateneM. CTENEHb ¢ palMOHAILHBIM Moka3atesieM. CBOICTBA CTENEHH
1.5  Cunyc, KOCHHYC M TAHI'€HC YMCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YMCJI0BOTO apryMeHTa
1.6  Jlorapudm uncna. JlecATHUHBIE U HATYPAJIbHBIE JTOrapu(MBbI
17 JlelicTBUTEbHBIE YnCTa. ApU(DMETHYECKHE ONIEPALIUH C IEHCTBUTENLHBIMU YHCIaMHt. [IpuOIHKEHHbIE BHYUCIIECHNS, TPABHIA OKPYTJIEHHS, IPUKU/IKA M OLIEHKA
' pe3ysibTaTa BbIYMCIICHHM
1.8  IIpeobpasoBanue BbIpaKEHHI
1.9  KommiekcHble uncna
2 VpaBHEHWs U HEPABEHCTBA
2.1 Uenble u 1poOGHO-paLMOHATBHEIE YPABHEHHS
2.2  VippauroHaIbHbIE YPaBHEHHUS
2.3 TpuUroHOMeTpHYECKUE ypPaBHEHHS
2.4 TlokasaTenbHbIE U JTOrapu(PMUIECKHE YPABHEHHUS
2.5  lensle u qpoOHO-paLMOHAIEHEIE HEPABEHCTBA
2.6  UppaumoHaibHblC HEPABEHCTBA
2.7  Tloka3saTenbHble H Jorapu)MUIECKUE HEPABEHCTBA
2.8 = TpuroHOMeTpHYECKHE HEPABEHCTBA
2.9  Cucrembl ¥ COBOKYITHOCTH yPaBHEHHUI M HEPABEHCTB
2.10  VYpaBHeHus, HepaBEHCTBA M CUCTEMBI C TAPAMETPAMU
2.11 Marpuna cucreMsbl TMHEHHBIX ypaBHeHUA. OnpeennuTens MaTPHLIbI
3 OyHKIMH U rpaduKu




3.1

dyukus, criocoOs! 3amanus Gyukuuu. ['paduk Gyakunu. Bzaumao odparubie GyHkiuu. YéTHble U HeuéTHBIC QyHKIMU. [lepuoaudeckre QyHKIMH

Ob6nacte ompeneneHuss U MHOXecTBO 3HadeHHd ¢(yHkumu. Hymn ¢ynxoum. [IpomexyTkn 3HakomocTossHCTBA. [IpoMEXyTKH MOHOTOHHOCTH (DYHKIIHH.

3.2 MakcuMyMbI 1 MUHUMYMBI (pyHKIMK. Hanbonblnee 1 HauMeHblIee 3HaueHne QYHKIUU Ha TPOMEKYTKE
3.3 Crenennas GpyHKIHs ¢ HATypaIbHBIM U LENbIM NoKa3ateaeM. Bé cBoiicTBan rpaduk. CBoiicTBa 1 rpaduk KOpHs N-0if cTeneHn
3.4  Tpuronomerpuueckue GpyHKIUHU, UX CBOKCTBA U rpaduku
3.5  Tloka3zarensHas u norapupmudeckas GyHKIMH, UX CBOHCTBA U rpaduKu
3.6 Touku paspeiBa. AcuMnToTh TpadukoB ¢yHKImA. CBoicTBa (DyHKITHIT, HEMPEPHIBHBIX HA OTPE3KE
3.7 | TlocnenoBaTelbHOCTH, CIIOCOOBI 3a1aHUs MOCIE 0BATEIBHOCTEN
3.8 Apudmernueckas u reoMmeTprueckas nporpeccun. GopMya CI0KHBIX IPOLEHTOB
4 Hauasa MaTeMaTHYECKOTO aHaIM3a
4.1 [IponsBognast pynkiuu. [Ipon3BogHbIE SNIEMEHTAPHBIX QYHKITHI
42 [IpuMeHeHNe NPOM3BOIHOM K HCCIEJ0BAHUIO (PYHKIMI HA MOHOTOHHOCTB U SKCTpeMyMbl. HaxoxkaeHne HanboIbIIEro 1 HAMMEHBLIETO 3HaYeHUs (yHKIUU HA
' OTpe3Ke
4.3  Tlepoobpasuas. UuTerpan
5 MHoecTBa U J1OTHUKa
51 MHOX€eCTBO, ONepaluy HaJ MHOKecTBaMu. Jluarpammsl Ditnepa — Benna
5.2  Jloruka
6 BeposATHOCTD M CTaTUCTUKA
6.1  OnmcarenbHas cTaTHCTUKa
6.2 BepositHOCTB
6.3 KomOunaropuka
7 [CeomeTpust
7.1  ®urypsl Ha IIOCKOCTH
7.2  TlpsMble ¥ INIOCKOCTU B IPOCTPAHCTBE
7.3  MHOrorpaHHUKH
7.4  Tena u MOBEPXHOCTH BPAILECHHUS
7.5 KoOpauHAaThI M BEKTOPHI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOAUYECKUE MATEPUAJIBI IJIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH UHTEPHET
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