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HOACHUTEJBHASA 3AIIMCKA

PabGouas mporpamma ydeOHOro Kypca «BeposTHOCT U CTATHUCTHKA»
06a3zoBoro ypoBHs st oOywatommxcst 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYJAapPCTBEHHOTO OOpa30BATENBHOTO CTaHAApTa CpPEIHEro
oOmero oOpa3oBaHusi, C Y4Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUU,
MPEABSABIIEMBIX K MaTEMaTHUUYE€CKOMY OOpa30BaHUIO, W TPAIULHUN POCCHUMCKOTO
oOpazoBanmsi. Peanmuzanusi mporpaMMbl OOeCTieuMBaeT OBJIAJICHHE KIIOUYEBBIMU
KOMIETCHIMSIMH, COCTABIISIIOIIMMH OCHOBY ISl CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0pa3oBaHus, LIEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOI'O M MO3HABATEIBHOIO
Pa3BUTHUS JTMYHOCTU O0YJAIOIINXCS.

HEJU U3YYEHUSA YYEBHOTI'O KYPCA

YueOHslii Kypc «BeposTHOCTh M CTaTUCTHKA» 0a30BOTO ypPOBHS SBISETCS
MPOJIOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mmikosbl. Kypc mpenHasHaueH il (pOpMHUpPOBaHUS y OOYyYarolUXCs
CTaTUCTUYECKOW KyJNbTYphl M TIOHMMAHHS pOJH TEOPUU BEPOSTHOCTEH Kak
MaTEMaTHYECKOTO MHCTPYMEHTA JUIS U3yYeHUs CIydalHBIX COOBITHH, BEIHYUH U
npoueccoB. Ilpu u3yueHnn kypca oOoramaroTcs NpPEACTaBICHUS YYAIIUXCS O
METO/aX UCCIEAOBAHUS U3MEHUYUBOIO MUPA, PA3BUBAETCS IOHUMAHNE 3HAYUMOCTHU
U OOIIHOCTM MaTEeMaTHYECKHX METOJOB IO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS.

CopeprkaHre Kypca HalpaBJ€HO Ha 3aKpEIUICHUE 3HAHUMU, MOJIYyYEHHBIX IPH
W3YYeHUH Kypca OCHOBHOM IIKOJBI M HA Pa3BUTHE MPEACTABICHUN O CIIydalHBIX
BEJIMYMHAX M B3aUMOCBS3AX MEXKIYy HUMH Ha BAXKHBIX MPHUMEpaxX, CIOKETHI
KOTOPBIX MMOYEPIHYTHI U3 OKPYKAIOLIEr0 MUPA.

B cooTBeTcTBUMM ¢ YyKa3aHHbIMU LIEISIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCT M CTaTHCTHUKa» CPEAHEW INKOJIBl Ha 0A30BOM YPOBHE BBIJIEICHBI
CIIEyIOIME OCHOBHBIE coOJepKarenbHble JuHUU: «CiaydaliHble COOBITHS U
BEPOATHOCTHY, «CiTydaliHbIe BETUYMHBI M 3aKOH OOJBIINX YHCEI.

BaxkHyro 4YacTb Kypca 3aHUMAeT M3y4YEHHE TE€OMETPUYECKOTO U
OMHOMHUANBHOTO PAcCHpeeIeHU U 3HAKOMCTBO C MX HETPEPHIBHBIMHU aHAJIOTaMU
— TIOKa3aTeNIbHBIM U HOPMaJIbHBIM paclpeaeeHUsIMU.

Conmepxxanne nuHUM «CrydailHble COOBITUS M BEPOSITHOCTH»  CIY)KHUT
OCHOBOM 11 (D)OPMUPOBAHMS MPEACTABICHUN O pacCIpeAesieHUd BEPOATHOCTEN
MEXIy 3HAUCHHUSAMH CIY4YailHBIX BEIWYHH, a TaKXKe dTa JIMHUSA HEOoOXOoIMMa Kak
0aza nnsg uW3ydyeHUs 3aKOHA OONbIIMX 4Yucenl — (YyHIAMEHTAJIbHOTO 3aKOHa,
JNEHCTBYIOLIETO0 B MPUPOJE M OOIIECTBE U HMMEIOLIEr0 MaTEeMaTUYECKYIO



dhopmanm3zanuio. Cam 3aKOH OOJBIINX YHUCEN MpEAIaracTcs B O3HAKOMHUTEIbHOU
dhopMe ¢ MUHMMAaJIbHBIM UCITOIb30BaHUEM MaTEMaTHIECKOro (hopMaanu3ma.

Tembr, cBsI3aHHBIE C  HEMPEPHIBHBIMU  CIyYaHBIMH  BEIUYMHAMH,
aKIICHTUPYIOT BHUMAHHE IIMKOJLHUKOB HAa OMUCAHWW W W3YYCHUU CIIyYalHBIX
SIBJICHHA C TIOMOIIIBIO HEMPEPHIBHBIX (PYHKIMHA. OCHOBHOE BHUMAaHUEC YACISACTCS
MOKa3aTeIbHOMY W HOPMAJIBHOMY PAaCIpeAeICHUsIM, TIPU 3TOM TIPEIIoIaraeTcs
O3HAKOMHUTETFHOE W3Yy4YeHHWE Marepuanga 0e3 J0Ka3aTeIbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoATHOCTP W CTaTUCTHUKa» Ha 0a30BOM YypOBHE
OoTBOAUTCS | yac B HENENI0 B TEUEHHE KaXJOro roja oOyuyeHus, Bcero 68
y4eOHBIX YacCOB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpencraBnenne MmaHHBIX € TIOMOIBIO TaOmuiy u auarpamm. CpenHee
apudpmMeTHiecKoe, MeJUaHa, HauOOoJIblllee W HAWMEHbIIEE 3HAYECHUS, pa3Max,
JUCIIEPCHUS U CTaHAAPTHOE OTKJIOHEHHUE YHCIOBBIX HA0OPOB.

Cny4aiiHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITHS. DJIeMEHTapHBIE
coObITus (ucxonbl). BeposTHOCTH ciiydyallHOro coObITHS. BiIHW30CTh 4YacTOTHI U
BEPOSATHOCTU  cOObITHI.  CriydailHple  ONBITBI € PABHOBO3MOXHBIMU
AJEMEHTAPHBIMU  COOBITUSIMU.  BeposiTHOCTM  cOOBITUH B ONBITax €
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepanuu HaJ COOBITUSIMU: TIepecedeHre, 00beTMHEHHE, TPOTUBOTIOIOKHBIC
coObITus. Juarpammsl Ditnepa. @opmyiia cloKEHUs BEPOSITHOCTEM.

VYciioBHasE BEPOSITHOCTb. Y MHOXKEHHE BEpPOSATHOCTEH. JlepeBO CiaydallHOro
skcrepumenTa. @opmyiia moaHol BeposiTHOCTU. HezaBrucuMbie COOBITHS.

KombunaTopnoe npasmino ymHoxeHus. [lepectanoBku u axropuan. Yucno
coueranuid. Tpeyronsnuk [lackans. ®opmyna 6unoma HeroToHa.

bunaphsiil ciydalinbiii onbIT (MCHIBITAHKE), yCIeX U Heynada. HesaBucumsie
ucnbiTanusg. Cepusi HE3aBUCUMBIX HCHBITAaHUM 10 mepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIbITAHUN bepHyiu.

Cnyuaitnass  BenuuuHa. Pacnpenenenue  BeposiTHOcTew.  Jmarpamma
pacnpenenenud. llpumepsl pacnpenenceHuii, B TOM YHUCIE, T€OMETPHUYECKOE U
OMHOMUAJILHOE.

11 KVIACC

UucnoBele  XapaKTEpUCTHKHA  CIY4YalHBIX BEJIMYMH: MaTEMATHYECKOE
OKMJIAHUE, JHUCIEPCUs W CTAaHAAPTHOE OTKJIOHeHue. lIpumeprsl mnpuMeHeHus
MaTeMaTUYECKOr0 OXWJAHWs, B TOM YHUCIE B 3aJadax M3 NOBCEIHEBHOM JKU3HU.
MaremaTnyeckoe oxujaHue OWHApHOM cilydallHOM BEIMYMHBI. MaremaThuueckoe
OKMJAHUE CYMMBI CIIy4alHBIX BEJIMYMH. MaremaTuyeckoe OXUIAaHWE U
TUCIIEPCHS TEOMETPUYECKOr0 M ONHOMUAIBLHOTO PACTIPEECICHHM.

3aKkoH OOJBIIMX YHCEI M €ro poJib B HayKe, NpPUpPOJEe M OOLIECTBE.
Bri0opouHbIii METOT UCCIEIOBAHUM.

IIpuMepbl HENPEPBIBHBIX CIy4YalHBIX BeaW4YuH. [loHATHME O mIIOTHOCTH
pacrpeneneHus. 3a1adn, NPUBOISIIME K HOPMAJIbHOMY pactpeneneHuro. [lonsarue
0 HOPMAJIBHOM PacCIIpEEICHUN.



INJIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS MPOTPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTuka» XapakTepUu3yrOTCs:

I'paxxnanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMKU 00YUYaAIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOIIeCTBa, IMPEACTaBICHHEM O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
MNpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl WU Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBUM C HX
(YHKIUSMY 1 HA3HAUYCHHUEM.

IIaTpuoTHyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKOM UICHTUYHOCTH, YBOXKEHUS K
MPOIIIOMY U HAaCTOSIIIEMY POCCUHUCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JTOCTUKECHUSAM POCCUUCKUX MAaTE€MAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IITKOJIbI,
K HCIOJIb30BAaHUIO 3TUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JOTUYECKOTO ITOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTUKEHUI HAyKHU U JIEITeIIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

IcTeTHYECKOe BOCIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYas ACTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajaad, pelIeHHH, paccyxIeHuM;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCIeKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHNE:

c(hOpMUPOBAHHOCTHIO YMEHUSI NPUMEHATh MAaTeMaTUYECKUE 3HAaHHUS B
HHTEpEcax 3J0pPOBOT0 U 0€30MMacHOTro 00pa3a KH3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0pPOBbIO (30pOBO€ MUTAHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUN U

OTABIXA, perynsipHas dbuznyeckas aKTUBHOCTB); buznyecKoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NESATENbHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pa3nmuuHbIM  cpepam  NPOdEeCCHOHATBHOM  NESITENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPWIOKEHUSIMHU, YMEHHUEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymielt mnpodeccud W peanu30BbIBATH COOCTBEHHBIE >KU3HEHHBIC ILIAHBI;



FOTOBHOCTBIO U  CIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OO0Opa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSXKEHUU BCEM JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYeCKOW HaMpPaBICeHHOCTH.

IKOJI0rHYEeCKOe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO HKOJOTUYECKON KyJNbTYpbl, MOHUMAHUEM BIIHUSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJIHON M COIUAbHOU
Cpelbl, OCO3HAHMEM TJO0AJIBHOTO XapakTepa JKOJIOTUYECKUX MpoOieM;
OpUEHTaIlMell Ha MPUMEHEHUE MATEeMATHUYEeCKUX 3HAHUU JJIsl pellieHus 3a7ad B
o0JlacTU  OKpYyXarolllel cpenpl, IUIAHUPOBAaHUS TMOCTYNKOB M OLEHKA HUX
BO3MOYKHBIX MTOCIIEICTBUN 111 OKPYKAIOIIEH CPEbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, MOHUMAaHUEM
MaTeMaTUYECKOW HayKh Kak cdepbl 4enoBEeYeCKOW MesTeNbHOCTH, 3TAloB €&
pPa3BUTUS M 3HAUYUMOCTH IS PAa3BUTHUS LUBWIM3ALMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKM U MAaTeMaTUYeCKOM KyJIbTypOW KakK CpEIACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYI0 M MCCIEAOBATEIbCKYIO ACSTEIbHOCTD
WHJIMBUAYAJIHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

MertanpeMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelcmsUsIMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie = noznaeamenwvmvle  Oeticmsusi,  obecneuugaom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECco8 odyuarwuxcs (oceoeHue
Memo008  NO3HAHUSL  OKPYXHCaAlowe2o  Mupda,  NnpumMeHeHue  JI02UYeCKUX,
uccne008amenbCKux onepayuil, ymeHuil pabomams ¢ ungopmayueti).

Bba3oBble jioruyeckue AeiicTBUA:

e BBIABISITh U XapaKTEPHU30BATh CYIECTBCHHBIE TIPU3HAKA MAaTEMaTHUYECKHUX
O00BEKTOB, TOHSATHUN, OTHOMIEHWHA MEXKIY TMOHATHIMH; (OPMYIUPOBATH
OTIpeNeICHUS]  MOHSATWW; YCTAaHABIMBATH CYIICCTBEHHBIM  MPHU3HAK
KJaccupuKali, OCHOBAaHMS HJii OOOOIIEHUS W CpPAaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIHpOBaTE U MPEOOPA3OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3U U
npoTuBopedrss B (akTax, MaHHBIX, HAONIOACHUSX W YTBEPKICHUSIX;



npejuiaratb ~ KpUTepUM  JUIsl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIA;

e JI€NIaTh BBIBOJIBI C HCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, NEIYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e TPOBOJIUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBa MaTeMaTH4YeCKUX
YTBEPKJIEHUM (MpsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apTyMEHTAIUIO,
MPUBOJUTh MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

e BBIOMpATH Ccroco0 pelreHus ydyeOHOW 3ajauyu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIleHUs, BBHIOMpATh HauboJee NOAXOMANUNA C Y4E€TOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejibckue AeicTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHMS;
dbopMyIUpoBaTh BOMNPOCH], (UKCUPYIOIIUE MPOTHUBOpEUHe, MpodieMy,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (OpMUpOBaThH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e TPOBOJIUTH CaMOCTOSITETTLHO CIUIAHUPOBAHHBIN AKCIEPUMEHT,
UCCIIEIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMaTHYE€CKOTO
00beKTa, SBJICHUS, TMPOIECCA, BBISABICHUIO 3aBUCHUMOCTEH MEXIY
00bEKTaMH, SIBJICHUSMHU, IPOLIECCAMU;

e  CaMOCTOSITEIBHO (POPMYJIHUPOBATH OOOOIEHUS U BBIBOABI M0 pe3ysibTaTaM
MPOBEEHHOTO0 HAOJIOJIEHUS, HCCIIEI0BaHuUs, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 000OIIEHUI;

e TMPOTHO3MPOBATH BO3MOXHOE PA3BUTHE MpOliecca, a TaKXKE BBIIBUTATh
MPEOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIABIATH AeUIUTH UH(GOPMALUM, JAHHBIX, HEOOXOAUMBIX NJi OTBETA
Ha BOIPOC U JJIsI pEILICHUs 3a]1auu;

e BbpIOMpaTh HWHPOPMALMIO W3  UCTOYHUKOB  PA3JIMUHBIX  THIIOB,
aHaJTU3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO
Pa3JIMYHBIX BUJOB U (DOPM MpECTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIIUIO, TPEACTABIATh €€ B pa3IU4HbIX (popMmax,
WJUTIOCTPUPOBATH rpaduuecKu;

e OIICHUBATH HaJIEKHOCTD uHopMaru 1o CaMOCTOSITEIILHO
c(hopMyITMPOBAaHHBIM KPUTEPHUSIM.

2)  VHueepcanvuvie KOMMYHUKamueHwle Oelicméus, 00ecnevyusaom

choOpMUpPOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUWUXCHL.

Oo0wenue:



BOCIIpUHUMATh U  (HOpMyIupoBaTh CYXJACHUS B COOTBETCTBUU C
YCJIOBUSMHM U IEJSIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJly pelIeHus 3aa4l, KOMMEHTHUPOBATH MOJIYYEHHBIN PE3yIbTaT;

B X0J1€ 00CYKJI€HUs 3a1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKAaeMOU TEMBI,
po0OJieMbl, pelaeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIIEJICHHbBIE HA TTIOUCK
pEelIeHUs; COMOCTABIATh CBOM CYXKJIEHHS C CYXACHUSMH JIPYTHUX
YYaCTHUKOB Juajora, oOHapy>XUBaTh pa3iU4Ue U CXOACTBO MO3UIIMH; B
KOpPpEKTHOU opme GOopMyJIUpPOBATH pa3HOTIIACHS, CBOM BO3PAKEHHUS;
MPEACTAaBIATh  PE3yJbTaThl  PEIICHWS  3aJayd,  OSKCIEPUMEHTA,
UCCNIEIOBaHMs,  MPOEKTa;  CaMOCTOSITENbHO  BhIOMpaTh  (popmar
BBICTYIUJICHUS C YUETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEHN ay IUTOPHUHU.

CorpyaHuyecTBo:

3)

MOHMMATh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHJIUBUAYAJIbHOU paOOThI MPU PEIICHUH YUYeOHBIX 3aj/lay; MPUHUMATh LIEIb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMU
paboThI, pacrpenensTh BUAbl padoT, JOrOBApUBATHCS, 00CYKIaTh MPOLIECC
U pe3yabTatr paboThl; 0000111aTh MHEHUS HECKOIBKHUX JIIOJIEH;
y4acTBOBATh B IPYMMOBBIX (popMax paboThl (00Cyk1eHMs, 0OOMEH MHEHHU,
«MO3TOBBI€ MITYPMbI» W HWHBIC); BBINOJHATH CBOIO YacThb pPabOTHl U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JIPYTMMHU UICHAMU KOMAaHJbL;
OIICHMBATh KAa4ECTBO CBOETO BKJIAaJa B OOLIUNA MPOIYKT MO KPUTEPUSIM,
c(hopMyIHPOBAaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUSI.

Vuueepcanonvie  pezynamuenvie oelicmeus, obecneuusaiom

d)OpMMpOBClHM@ CMbLCIIOBbLX YCNIAHOBOK U IHCUSHEHHBIX HABLIKOB JIUYHOCMU.
CaMoopraHmaunﬂ:

COCTaBIISAThH ILJIaH, aJITOPUTM PEIIECHUS 3aJa4M, BBIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PENICHUM ¢ y4ETOM HOBOUW MH(MOpPMAIIUH.

CaMOKOHTPOJIBb:

BJIJICTh HAaBBIKAMU [O3HABATENIbHON pediieKcMu Kak OCO3HaHMS
COBEPIIAEMBIX JEHUCTBUM W MBICIUTENBHBIX MPOLECCOB, UX PE3yIbTATOB;
BJIAJICTh CIOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJS IIpoliecca H
pe3ysibTaTa pelIeHUs MaTEMATUYECKOM 3a/1a4H;

MNPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU PELICHUU
3aJlaud, BHOCUTh KOPPEKTUBBI B JICSTEJILHOCTh Ha OCHOBE HOBBIX
00CTOSATENbCTB, JaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LU U YCIOBUSIM, OOBSACHSITH
MPUYHHBI TOCTHXKEHUSI WM HEJIOCTHXKEHUSI PE3yJbTAaTOB AECATEIIBHOCTH,
HaxOJUTh OMHKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTBITY.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

YuTaTh U CTPOUTH TAOJIHIIBI U TUATPAMMBI.

OnepupoBaTb  MOHATUSIMU:  CpelHee  apudmeTrhyeckoe,  MeJUaHAa,
HauOoJbIIIee, HAUMEHbIIIEE 3HaUYCHHE, pa3Max MacCHUBa YHCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATHSIMU: CIyYallHBIM SKCIEPUMEHT (OMBIT) U CIydailHOe
CcOOBITHE, DJIEMEHTapHOE COOBITHE (DPJIEMEHTApHBIM HMCXOJ) CIy4ailHOTO OIbITA;
HaXOJUTh BEPOATHOCTH B OIBITAX C PABHOBO3MOXHBIMU CIIy4YaHBIMU COOBITUSIMH,
HaxOJUTh W CPAaBHUBATh BEPOATHOCTU COOBITUA B H3YUYECHHBIX CIy4alHBIX
AKCIIEPUMEHTAX.

Haxoaute u ¢dopmynnpoBaTh COOBITHS: TEpeceYeHHe U OOBhEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTUBOMOJOKHOE  JAHHOMY  COOBITHIO;
MOJIb30BaThCs AUMArpaMmaMu Jiliepa U GOpMyJION CIOKEHHSI BEPOSITHOCTEN Mpu
pElIeHNH 3a1ad.

OnepupoBaTh MOHSITUSIMU: YCIIOBHAsI BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaxOJUTh BEPOSITHOCTH C MOMOIIBIO MpaBUjia YMHOXKEHHUS, C MOMOIIBIO JepeBa
CIIy4allHOIO OMBITA.

[IpuMeHsTH KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PEIICHUN 3a7a4.

OnepupoBaTh NOHSATUAMH: HCHBITAHUE, HE3ABHUCUMBIEC HWCHBITAHUS, CEpUS
UCIBITAHUM, yCIeX W HeyJada; HaXOJUTh BEPOSITHOCTH COOBITUH B CepUH
HE3aBUCHUMBIX UCIBITAHUN 10 EPBOTO YCIEeXa; HAXOAUTh BEPOATHOCTH COOBITHUI B
cepuu ucneiTanuii bepuynu.

OnepupoBaTh  MOHATUSMH:  CJIydailHasT  BEJIMYMHA,  PACHpe/IesICHHE
BEPOSTHOCTEH, TuarpaMMa pacrpeiesIeHuUs.

11 KVIACC

CpaBHHMBaTh  BEPOSITHOCTA  3HAYEHUWA  CIYYaHOM  BEJIWYMHBI IO
pacupeieNICHUIO WK C TIOMOIIBIO TUarpaMm.

OnepupoBaTh MOHITHEM MAaTEMAaTUYECKOTO OXKHUIAHUS; IPUBOJAUTH TPUMEPHI,
KaK IMPHUMEHSIETCS MAaTEMAaTUYECKOE OXHUIAHWUE CIIyYalHOW BEIWYHWHBI HAXOJUTh
MAaTEMATUYECKOE OKUAAHUE MO TAHHOMY PaCIIPEICIICHUIO.

NmeTh npeacTaBieHne 0 3aKOHE OOJIBIINX YHUCEN.

Nwmets nipencTaBieHne 0 HOPMaJIbHOM paclpeeICHUN.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos JIeKTPOHHbIE
HaunMeHoBaHue pa3aesioB H TeEM mudpoBLIE
Ne ni/m P KonTtpouabnbie | IIpakTnueckue (uubp )
NMPorpamMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 IIpencraBneHure JaHHBIX U ONUCATENbHAsA 4 bubnuorexa [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
Ciy4aiiHble OTIBITHI U CITydaifHbIE COOBITHS,
2 OIIBITHI C PABHOBO3MOKHBIMU 3 1 buGmorera [IOK
P https://m.edso0.ru/e0b7b0f1
3JI€eMEHTapHBIMU UCXOIaAMU
3 Omnepanuu HaJx COOBITHSIMHE, CITOXKEHHUE 3 bu6nmoreka [JOK
BEPOATHOCTEMN https://m.edsoo.ru/e0b7bO0f1
VYcoBHaAs BEpOSTHOCTD, JEPEBO
4 CIIy4aiiHOTO (I))HBITa ¢do ﬁ Ea MIOJIHOM 6 Bubmmorexa LIOK
Y » QOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH U HE3aBHCHUMOCTh COOBITHI
bu6munoreka [JOK
5 2 0 4
JICMEHTL KOMOHHATOPHKH https://m.edso0.ru/e0b7b0f1
6 Cepun nocnea0BaTCIbLHBIX HCIILITAHUI 3 1 bubmorexa LOK
p A https://m.edsoo0.ru/e0b7b0f1
7 CnydaiiHple BEIUYHHBI U PACIIPEACICHUS 6 bubmorexa HOK
y paciipea https://m.edsoo.ru/e0b7b0f1
bu6nmoreka [JOK
8 0600 i 5 2
ODIICHHE H CHCTCMATHIATIA SHAHIHI https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2




11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne ni/m KonTtpoasnsie | IIpakTnueckue
NMPorpamMmslI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
MareMatuueckoe 0>XXKHIaHue CTydalHOU bubmmoreka [JOK
1 4
BEJIMYUHBI https://m.edsoo.ru/5fbe5dcl
) Jlucniepcus U cTaHAApTHOE OTKIOHEHUE 4 ] bubnuorexa [IOK
CIIy4aiiHOM BEJIMYUHBI https://m.edsoo.ru/5fbe5dcl
bu6mmoreka [JOK
1
3 3axom bompumx wmcen 3 https://m.edsoo.ru/5fbeSdcl
HenpepriBHbIE Cily4aiiHbIE BEJIUYUHBI bubmumorexa [IOK
4 2
(pactipenenenusi) https://m.edsoo.ru/5fbeSdcl
bu6mmoreka [JOK
1
> Hopuansiioe pacripezeneis 2 https://m.edsoo.ru/5fbe5dcl
6 [ToBTOpeHmEe, 06001IeHNE 1 19 ) bu6mmoreka [JOK
cucTemMaTu3alus 3HaHUN https://m.edsoo.ru/5fbe5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOM ITPOI'PAMMBbBI

10 KVIACC
Kox .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 0Opa3oBaHus
pe3yJbTarTa
6 Teopus BeposATHOCTEN U CTATUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUAT PAMMBI
OnepupoBaTh HOHATHAMM: CpeAHEE apHU(METHUYecKoe, MeauaHa,
6.2 HauOospIIee, HAaMMEHbIIEEe 3HAUYEHHE, pa3Max MAacCHBa YHCIOBBIX
JTAHHBIX
OnepupoBaTb MOHATUSAMU:  CIy4YallHBIA  AOKCIEPUMEHT (OMBIT) H
cilydaifHOe COOBbITHE, BIIEMEHTApHOE COOBITHE (JIEMEHTApHBIA HMCXO)
6.3 CIIy4allHOrO  OIBITA;  HAXOAWUTb  BEPOSITHOCTH B  ONBITaX C
PABHOBO3MOXHBIMH CIyYalHBIMH COOBITHUSIMHU, HaXOAWTh U CPAaBHUBATbH
BEPOSITHOCTH COOBITUH B U3YUEHHBIX CIyYaiHbIX IKCIIEPUMEHTAX
Haxonute M ¢opMynupoBaTh COOBITHS: TepeceueHHe U OOBeAUHEHHE
6.4 JNAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJOXKHOE TAaHHOMY COOBITHIO;
‘ NOJb30BAaThCA  AMarpamMMmMamMu  Diepa ¥ QOpPMYNIOH  CIOXKEHHS
BEPOATHOCTEN IIPU PEIICHNUH 33]a4
OnepupoBaTb HNOHATUSAMM: YCIOBHAasT BEPOATHOCTb, HE3ABUCUMBIE
6.5 COOBITHS; HAXOIUTHh BEPOATHOCTH C TOMOUIBIO MpPABUIIa YMHOXKEHUS, C
MIOMOIIBIO AEPEBA CIYYaHHOTO OIIbITA
6.6 [TpuMeHATH KOMOMHATOPHOE MPABUJIO YMHOKEHUS TPU PEIICHUH 3a/1a4
OnepupoBaTh NOHATUAMU: UCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS
6.7 UCTIBITAHUH, yCTIeX U HeyJlaua; HaXOJAUTh BEPOATHOCTH COOBITUH B CEpUH
‘ HE3aBHCHUMBIX MCIIBITAHWM 10 NEPBOrO YCIEXa, HaXOAUTh BEPOATHOCTH
coObITHI B cepun ucnbITanuii bepuymm
6.8 OnepupoBaTb NOHATUAMM: CllydaliHas BEJIMYMHA, paCIpeleIcHHe

BEPOATHOCTEN, UarpaMmma pacupeaeieHus

11 KVIACC




Kon

IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM

NpoBepsAEeMoOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEpPOATHOCTH 3HAYEHUN CIIy4allHOM BEJIMYUHBI 110
‘ pacrpeiesIeHUIO WK € MTOMOIIbIO AUarpaMm
OnepupoBaTh TOHIATHEM MATEMAaTUYECKOTO OXUAAHUS, MPUBOJIUTH
52 NpUMEpbl  TOro, KaK TMPUMEHSETCS MAaTeMaTHYeCKOE O0KHMJIaHUE
‘ CyyallHOM BETWYMHBI, HAXOJUTb MATEMaTHYECKOE OXUJAHUE IO
JJAaHHOMY pacCIpeeIICHUI0
53 Nmetsb npeacTaBieHue o 3aK0HE OOJIBIINX YUCET
54 NmeTp npeacraBiieHUE 0 HOPMAJIBHOM PAacIpeAcIeHUN




IHNPOBEPAEMBIE 3JIEMEHTDBI COAEP KXAHUA

10 KVIACC
IIpoBepsieMblii 3J1EMEHT COACPKAHMS
Kon
6 Teopust BEpOATHOCTEN U CTATUCTUKA
[IpencraBnenre JaHHBIX C TOMoIbl0 Tabmun u  amarpamm.  CpenHee
6.1 apupMeTHYeCKoe, MenuaHa, HauOosblllee W HaMMEHBIIEE 3HAYCHUS, pazMax,
JHCTIEPCHS U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CnyuaiiHple SKCHEpUMEHTHI (OMBITHI) W CIydalHbIe COOBITHSA. JJIEMEHTapHBIC
coObITus (Mcxoabl). BeposTHOCTH ciyyailHOro coOBITHS. BaIM30CTH YaCTOTHI H
6.2 BEPOSATHOCTH cOObITUH. CitydaliHbIE OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH
coObiTusiMH.  BeposiTHOCTH ~ COOBITUH B ONBITAX C  PABHOBO3MOXKHBIMH
AIIEMEHTAPHBIMH COOBITUAMU
63 Onepanuu  Hajg COOBITUSIMHU: TIepeceuyeHue, OOBbEIMHEHUE, IPOTHUBOMOJIOKHBIC
‘ coObITus. [lnarpammel Diinepa. @opmyiia CI0KEHUS BEpOITHOCTEH
6.4 VYcnoBHass  BEPOSATHOCTb. YMHOXKEHHME BEPOATHOCTEH. JlepeBO  Cily4aiHOro
‘ skcniepuMenTa. @opmyia moysHoi BepossTHOCTH. HezaBucumblie coObITHS
6.5 KomOunatopnoe mnpaBmio ymHOkeHus. IlepectanoBku u ¢akropuan. Ywucno
‘ couetanuil. Tpeyronapauk Ilackans. @opmyna 6uHoma Herorona
bunapHblli cioyuyaliHblli ONBIT (MCHBITAHUE), yclex M Heyjnada. HesaBucumble
6.6 ucnelTanus. Cepust HE3aBUCHUMBIX HCHBITaHUNM A0 mepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCHIBITAaHUN bepHyum
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposTHOCTeN. JlMarpaMma pacipeesieHusl.
‘ [Tpumeps! pactipeieieHni, B TOM YHCIIe TeOMETPUIEeCKoe U OMHOMHAIbHOE
11 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTUKA
5.1 UucioBble XapaKTEpUCTUKHU CIy4alHBIX BEJIMYMH: MAaTEMAaTHYECKOE OXHUIAHUE,




JIUCIIEpCUsl U CTAaHAAPTHOE OTKJIOHEHME. [IpuMepsl MIpUMEHEHHsT MaTEMAaTUYECKOTO
OKMJIaHWs, B TOM YHUCJIE B 337a4aX U3 IIOBCEJHEBHOM >XM3HU. Martemaruyeckoe
OXHUJaHue OMHApHOW CilydyallHOM BeNWYMHBL. MaTreMaTHUeCKOe OKUAAHUE CYMMBI
CIIy4alHBbIX BEJIMYMH. MaTeMaTudecKoe OKUIAHUE U JUCIIEPCUS I€OMETPUYECKOTO

1 OMHOMHUAJIBHOTO pacIpeeIeH i

3akoH OOJBIIMX YHCEN M €ro pojib B HayKe, mpupozae U oOmiectBe. BriOopouHsbiit

52

METOJ, UCCIIEJOBAaHUN

IIpuMepsl  HENpEepbIBHBIX  CIy4alHBIX BeNWYMH. [loHsATHE O IUIOTHOCTH
53 pacnpeneneHus. 3aauu, NPUBOIALINE K HOpMAIbHOMY pacipeneneHuro. [lonsatue o

HOPMAaJILHOM pacIpeielIeHun




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Koa
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHHUS K MPEIMETHBIM pPe3yJbTaTaM O0CBOEHUsI
OCHOBHOIi 00pa30BaTeJILHOI MPOrPaMMbI CPeIHEro 0611ero
o0pa3zoBaHust

Bnanenne MeTogamMM J0Ka3aTeNbCTB, aNrOPUTMAMM pELICHHS 337a4;
yMeHue (GopMyIMpOBaTH U OINEPUPOBATh TMOHATHAMU: ONpEAETICHHUE,
aKCMOMa, Teopema, CIEACTBUE, CBOWCTBO, TNPHU3HAK, JI0OKA3aTEIbCTBO,
paBHOCWIBHBIE (OPMYIMPOBKH; MPUMEHATh UX; YMEHHE (OpMYIHPOBATH
o0paTHOE M TPOTUBOIIOJIOKHOE YTBEPXKACHUE, TMPUBOIUTH HPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh ~METOJ] MAaTeMaTU4YeCKOH HHAYKLUH;
MIPOBOJIUTH JI0KA3aTeNbHbIE PACCYKICHUS MPU PEIICHUH 3a/1a4, OI[CHUBATh
JIOTHYECKYI0  TPABWJIBHOCTh  PAacCYy)XICHWH; yMEHHE  OIEepHpOBATh
MOHATUSIMH: MHOXECTBO, TOJAMHOXKECTBO, ONEpalMyd Haj MHOXECTBAMHU;
YMEHHUE HUCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJsi ONUCAHUS
peanbHBIX IPOIIECCOB M SBICHHUN M NPU pPEIICHUH 3ajad, B TOM YHCIE U3
JIpyruxX y4eOHBIX NPEAMETOB; YMEHHE OIEpPHpPOBATh MHOHATHAMH: Ipad,
CBSI3HBIA Tpad, AepeBo, IMKI, rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTb U
OINUCHIBAaTh Tpadbl PAa3TUYHBIMU CIIOCOOAMHU; HCIIONB30BaTh Tpadbl MpHU
peleHnH 3a1a4

YMeHue omepupoBaTh MOHATHAMHU: HATypalbHOE 4YHCIO, LEN0e YHCIO,
CTEIEHb C IIeNBIM IOKa3aTeNeM, KOPEHb HaTypalbHOW CTETEeHH, CTEIEHb C
palnMoHaNbHBIM II0KA3aTeNIeM, CTENEeHb C JICHCTBUTENBHBIM MOKa3aTeseM,
norapudM 4YHUCIA, CHUHYC, KOCHHYC M TaHIEHC IPOU3BOJILHOTO YHCIHA,
OCTaTOK 10 MOYJIO, palMoOHAIbHOE YHCIO, HUPPalMOHAIBHOE YHCIIO,
MHOYKECTBA HAaTYpaJbHBIX, LEJbIX, PALMOHATBHBIX, JEUCTBUTEILHBIX YHCET;
YMEHUE HCIIONb30BaTh MPU3HAKH JEITUMOCTH, HAMMEHBIIMNA OOImui
JeTUTeNTh M HauMeHbIee ofImee KpaTtHoe, airoputMm EBkiaunma npu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3MLIMOHHBIMH CHCTEMaMHU
CUHCIICHUS; YMEHHE BBINOJIHATh BHIYMCICHUE 3HAUYCHUHN U TpeoOpa3oBaHUs
BBIPQKEHUH €O CTenmeHsMH W Jiorapudmamu, npeobpa3zoBaHus APOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH;  yMEHHME  ONEpPUPOBaTh  MOHATHUAMHU:
MOCTIeIOBATEIbHOCTh, apu(METHUECKass TPOrPeccHsi, TeoMeTpHYecKas
nporpeccusi, OECKOHEYHO yObIBaromasi TE€OMETpPHUYECKash IPOrpeccus;
YMEHHE 3aJaBaTh IOCJIEIOBATEIbHOCTH, B TOM UYHCIE C TIOMOIIbIO
PEKYpPpPEHTHBIX (hOpMyII; yMEHUE ONEpUpOBATH MOHATHIMU: KOMIUIEKCHOE
YHCIO, COMPSUKEHHBIE KOMIUICKCHBIE 4YHCIA, MOJYJIb U  apryMeHT
KOMIUIEKCHOTO ~ 4Hcla,  (QopMa  3amucd  KOMIUICKCHBIX  YHCell
(reomeTpuyeckas, TPUTOHOMETpHYECKass U  anreOpanyeckas); yMeETb
MPOU3BOUTH apuU(METHUECKUE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;




IIPUBOJUTL IPUMEPHI MCIOIb30BAaHUS KOMIUIEKCHBIX YMCEJ; ONEpUPOBATH
NOHATHSIMM:  MaTpuua 2xX2  u  3%3,  onpenenurenb  MaTpULbL,
TrE€OMETPUUECKUN CMBICIT ONPEAETUTENS

YMeHue onepupoBaTh IOHATUSMM: palUOHAIbHBIC, WPPALMOHAJIBHBIC,
MoKa3aTeJbHbIC, CTENEHHbIe, JIorapu(MUUECKUEe, TPUTOHOMETPUUECKUE
YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONIEPUPOBATH ITOHATUIMM:
TOX/ECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKE, YpPaBHEHUE, HEPaBEHCTBO,
CUCTEMa ypaBHEHHUNW M HEPABEHCTB, pPAaBHOCWIBHOCTb YPaBHEHMIA,
HEPABEHCTB U CUCTEM; YMEHUE PEIIAaTh YPAaBHEHUsI, HEPABEHCTBA U CUCTEMBI
C IIOMOIIBIO PaA3JIMYHBIX HPUEMOB; PEIIATH YPABHEHUs, HEPAaBEHCTBA HU
CUCTEMBI C I1apaMEeTPOM; IIPUMEHATh YPABHEHMI, HEPABEHCTBA, UX CUCTEMBI
JUISL peLICHUsT MaTeMaTHYeCKUX 3a7lad M 3aJad U3 pPaziIHuHBIX obOiactei
HayKH U pealbHOU KU3HU

YMeHue omnepupoBarh HOHATHAMH: (QYHKIHS, YETHOCTH (YHKIIMH,
NEPUOIMYHOCTh (PYHKLUHU, OrPAaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTH
GyHKIMH, PKCTpeMyM (YHKIMHM, HAauOoJblliee M HauMEHbIIEe 3HAUYCHUS
(GYHKIMK Ha TIPOMEXYTKE, HempepbiBHAs (YHKLHUS, aCUMITOTHI rpaduka
¢yHKIMH, TiepBas U BTOpas MPOW3BOAHAS (YHKIHH, TCOMETPUUYECKUNA U
¢u3nueckuif  CMBICT  MPOU3BOJAHON, TepBooOpa3Has, ONpeenEHHbII
MHTETpaj, YMEHHE HaXOAWUTh AaCHUMITOTHI rpaduka (yHKIHMH; yMEHHE
BBIUUCIIATH POU3BOAHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO U KOMIO3HUIIUU
(GyHKUIMH, HAXOUTHh YpaBHEHUE KacaTeIbHOH K rpaduKy QYHKLIUHU; yMEHUE
HaXOJUTh MPOU3BOJIHBIC AJIEMEHTAPHBIX (DYHKIHI; YMEHHE HCIOIb30BaTh
MPOU3BOJIHYIO JJISl HWCCIeAOBaHUS (YHKIMH, HAXOIUTh HAWOONbIINE U
HaUMEHBIINE 3HAueHUs (YHKIMHA; CTPOUTh TpadUKd MHOTOUWICHOB C
WCTOJBb30BAHUEM  ammapaTa MaTeMaTHYeCKOro aHalu3a; IMPUMEHSTh
MIPOU3BOJIHYIO JUISI HAXOXKJICHHSI HAWIY4YIIero PelieHHUs B MPHUKIAIHBIX, B
TOM YHCJIE COIMAIbHO-3KOHOMUYECKHX U (PU3MUYECKUX 3a/1a4ax; HAXOAUTh
IoIMAa U 00bEMBI (UTYp € MOMOIIBIO MHTErpalia; MPUBOAUTH MPUMEPHI
MaTeMaTHYEeCKOTO MOJICIMPOBAHUS € MOMOIIBI0  AuddepeHnnanbHbIX
YpaBHEHUN

YMeHue onepupoBaTh MOHATHAMU: rpaduk QyHKUIUHU, oOpaTHas GyHKLU,
KOMMO3ULUS (PyHKIMH, JuHEHHas QyHKUWSA, KBaapaTudHas (QYHKLUA,
panMoHanbHass (QYHKIMSA, CTENeHHas (YHKUUS, TPUTOHOMETPUYECKHE
¢yHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (QYHKIMHU, MOKa3aTeslbHas M
norapupmuueckass (YHKIHMH; YMEHUE CTPOUTh TpapuKd H3YyYSHHBIX
(GYyHKUIMH, BBIOIHATH MpeoOpa3oBaHust rpaduKoB (PyHKIHMA, UCTIONB30BaTh
rpaduKy s U3Y4YEeHHUs MPOLIECCOB M 3aBUCHMOCTEH, MPU pEIICHUH 3ajad
U3 APYTUX y4eOHBIX NPEAMETOBU 3a/1aud W3 PEAJbHOM KU3HU; BBIpaXKaThb
dbopMynaMH 3aBHCHUMOCTH MEX]y BEMYMHAMH; HCIIOJIb30BaTh CBOWCTBA U
rpaduky  (QyHKIUA A7 pelieHus ypaBHEHMH, HEPAaBEHCTB U 3a4ady C
napameTpamH; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA
pelIeHui ypaBHEHHM, HEPABEHCTB U UX CUCTEM




YMeHue pematb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM 4HCIE Ha
MPOICHTHI, TOJM U YacTH, Ha JBWXEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIyT, HaJOTH, 337a4dl U3 OOJACTHU YNpaBJICHUS JIMYHBIMM U CEMEWHBIMU
(¢uHaHCAMH); COCTaBJATH BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HX
CUCTEMBI II0 YCJIOBHMIO 3a/1a4d, HCCIIEN0BATh IIOJIYyYEHHOE pELICHHE U
OLIEHUBATh MPaBAONOAOOHOCTh PpE3yJIbTATOB; YMEHHE MOJCIUPOBAThH
peanbHblE CUTyallMM Ha S3bIKE MAaTEMaTUKH;, COCTABIIATH BbIPAXKCHUS,
YPAaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4U, UCCIIEN0BATH
MOCTPOCHHBIE ~ MOJENIM C  HCIHOJB30BAHMEM  ammapara  anreopsl,
MHTEPIPETUPOBATH ITOIYYEHHBIN pPE3yJIbTaT

YMeHue omnepupoBaTh MOHATUSAMHU: CpelHee apu]MeTHdecKkoe, MeIHaHa,
HauOoJplllee M HauMEHbIIEe 3HAYCHHS, Pa3Max, TUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YMCJIOBOr0 Habopa; yMEHHE H3BJIEKaTb, MHTEPIPETUPOBATH
uHpOpMalKIO, PEACTABICHHYIO B Ta0lMIax, Ha JUarpaMmmax, rpadmukax,
OTpaXKaloOIIyl0 CBOWMCTBA PEaJbHBIX IMPOLECCOB U SIBJICHUHN; MPEICTABIATDH
uHpOpMALIMIO € TOMOMIBIO TAOMMI] ©  JgUarpamMm; HCCIEAO0BaTh
CTaTUCTHYECKHE JaHHBbIE, B TOM 4YHUCIE C MPUMEHEHHEM TIpaduuecKux
METOJIOB M 3JIEKTPOHHBIX CPEACTB; TpaUUeCcCKH UCCIIEA0BAaTh COBMECTHBIC
HaAOJIOACHNUS C MOMOIIBIO TUarpaMM pacCerBaHUs U TMHEHHOM perpeccuu

YMeHue onepupoBaTh IOHATUAMM: CIIYyYaWHBIM ONBIT W CIIy4alHOE
COOBITHE, BEPOSATHOCTH CIYYalHOTO COOBITHSA; yMEHHE BBIYHCIATDH
BEPOSATHOCTh C HCIIOJIB30BAaHUEM TpapUUECKUX METOMOB; INPHUMEHSTh
(GopMyJBl CIOXKEHUS M YMHOXEHHS BEpOATHOCTEH, (QOpMyly MOITHOM
BepOsATHOCTH, popmyny bepHyinn, koMOuMHaTOpHBIE (DAKTBI M (POPMYIIBI;
OLICHUBATh BEPOSITHOCTU peabHBIX COOBITHIA; YMEHHE ONEepUpPOBAThH
MOHATHSIMM:  CIydyaliHash  BEJIMYMHA, pACHpPEICIICHUE BEpOATHOCTEH,
MaTeMaTUYECKOE OXUAAHWE, JUCIEpPCHsT U CTaHJAPTHOE OTKIOHEHHE
CIlyualiHOM  BENWYMHBL, (YHKIMU  paclpeiesieHus U IJIOTHOCTH
PaBHOMEPHOI0, MTOKA3aTEIbHOIO U HOPMAJIBHOIO PAcHpEleNICHUN; YMEHHE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpPEEIICHUN A PELIEHUs 3ahad;
3HAaKOMCTBO C MOHSATHAMHU: 3aKOH OOJIBIIIMX YHCEIN, METO/bI BBIOOPOUHBIX
UCCIIeIOBAaHUI; YMEHHE IPUBOAUTH IPUMEPHI MPOSBICHHS 3aKOHA OOJIBIITNX
YHceal B NPUPOAHBIX M OOLIECTBEHHBIX SIBICHHUAX; YMEHHE OIEPUPOBATH
MOHATUSIMM:  COYETAaHUE, [EPEeCTaHOBKAa, YHUCIO COYETaHHUH, YHUCIO
NepecTaHoBOK; OMHOM HpIOTOHA; yMEeHHE TNPUMEHATh KOMOMHATOpPHBIC
(bakTel U pacCcyKIeHHs IJs pELICHUs 3aJad; OLEHHMBATh BEPOSTHOCTH
peanbHBIX ~ COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJAEIb U
HUHTEPIPETUPOBATH MOJIYUYEHHBIN PE3yIbTaT

YMeHue  onepupoBaThb  MOHATUSMM:  TOYKA, IpsMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYUHA YTIJIa, IJIOCKUN yroJj, ABYTPaHHBII
yIoj, TPEXTPAHHBINA YroJ, CKPEIIMBAIOIIUECS IPsMbIE, NAapaJIEIbHOCTh U
NEPIEHIUKYISIPHOCTD IPSIMBIX U IJIOCKOCTEM, YrOJI MEXAY IPSIMBIMH, YOI
MEXKIYy NPSAMOU U IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSIMM, PACCTOSTHUE OT




TOYKU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIAY IPSMBIMHU, PACCTOSHUE MEKIY
IJIOCKOCTSIMU; YMEHHME HCIIOIb30BAaTh IIPU PEUICHUU 3a7a4 H3Y4YCHHBIC
(bakThl ¥ TEOpEMBbI INIAHUMETPHUU; YMEHHUE OIICHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaIOIIEr0 MHpa; CTPOUTb MATEMAaTHYECKUE MOJEIU C IIOMOIIbIO
FEOMETPUYECKUX IIOHATUM M BEJIWYWH, pellaTb CBSA3aHHBIE C HHUMU
[IPAKTHUYECKUE 3aa41
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YMeHue onepupoBaTh MOHATHAMH: IUIOUIaAb (GUTYpBl, 00BEM QUTYpHI,
MHOTOTPAaHHHK, TPaBHJIBHBIA MHOTOTPaHHHMK, CEYEHHE MHOTOTPAHHUKA,
KyO, mapajulenenurnes, Npu3Ma, NOUpaMuaa, ¢GUrypa M TOBEPXHOCTh
BpallleHHsl, LWIMHIP, KOHYC, Imap, cdepa, miomans cdepsl, IMIIOMIAIb
MOBEPXHOCTH MHPAMHJIbI, TPU3MBI, KOHYCa, LWIMHApA, O00BEM KyoOa,
NPSMOYTOJBHOTO TapajjieNienunea, MNUPaMUIbl, TPU3MBI, LHWIMHIPA,
KOHYyca, Iapa, pa3BEPTKA IMOBEPXHOCTH, CEYCHHS KOHycCa W LWIMHIPA,
napajjielbHble  OCM  WMJIM  OCHOBAaHHMIO, CEYEHHE IMIapa, IUIOCKOCTb,
Kacaromascs cdepsl, IUIUHIpPA, KOHyCa,; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHMKa, W300pa’kaTh MHOTOTPAHHUKH, (PUTYpPBI M MOBEPXHOCTHU
BpAILICHHsI, UX CEUEHUs, B TOM YHUCIIC C MMOMOIIBIO JEKTPOHHBIX CPEJICTB;
YMEHHUE MPHUMEHSATh CBOMCTBA T'€OMETPUYECKUX (UTYDP, CaMOCTOSITEIHHO
(bopMyIHpOBaTh ONpEeACTICHUS M3y4aeMbIX (pUryp, BBIABUIATh TMIIOTE3BI O
CBOWCTBAaX M TMPHU3HAKAX TEOMETPUYECKUX (Uryp, 0OOCHOBBIBATHHIN
orpoBepraTb HMX; YMEHHE MPOBOAMTH KiAacCHPUKaLUI0 (GUryp IO
pa3NUYHBIM T[PU3HAKAM, BBINOJIHATE HEOOXOAMMBIE JIOTIOJIHUTEIbHBIC
MIOCTPOCHHUS
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YMeHue  onepupoBaTh HOHATHSAMM: JIBDKEHHME B  IPOCTPAHCTBE,
napajyieNIbHbId TIEPeHOC, CUMMETpPHUsl Ha IJIOCKOCTH U B HPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHHe MoAoOusA, MonoO0HBIe (UTYpBl; yMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (UTYPHI, B TOM YHCJIE B HPUPOAE,
UCKYCCTBE, apXUTEKTYpE; MCIIOIb30BaTh T€OMETPHUECKUE OTHOLICHHS TPU
pelieHNH 3a7a4y; HaXOMUTh TI'€OMETPUYECKHE BEIUYMHBI (JIJIMHA, YTOJ,
IUIOIIAb, 00BEM) MPU PEILICHUH 33]1a4 U3 JPYTUX YUeOHBIX MPEIMETOB U U3
peanbHON KU3HM; YMEHHUE BBIYUCIATH T€OMETPHUUYCCKUE BETUYMHBI (JITUHA,
yroj, IJOMIaas, 00BEM, IUIOMIA[b MOBEPXHOCTH), UCHOJB3YsS H3y4YEeHHBIC
¢dbopMyaBl M METOJBI, B TOM YMCJE: IUIOMIAAb TOBEPXHOCTH MHUPAMHUIBI,
NpU3MbI, KOHyca, I[MIMHIpa, Iuomanb  chepbl; 00bEM  KyoOa,
NPSMOYTOJBHOTO TapajjieNienunea, MUPaMUIbl, TPU3MBI, LWIMHIPA,
KOHYyCa, [I1apa; yMEHHE HaXOAUTh OTHOIIEHUE 00bEMOB MOIOOHBIX (UTYD
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YMmenue ONCpUpOBaTh MOHATHUAMHU: NPAMOYTOJIbHAA CHUCTCMAa KOOpAWHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAWHATBHI BCKTOP4A, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpa HaA YHUCIO, Pa3IoKCHUC BCKTOpa II0 68.3I/ICY,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC TMPOU3IBCACHHUC, YIOJl MCKAY
BCKTOpPAaMH; YMCHUC UCIIOJIL30BaATh BeKTOpHLIﬁ n KOOp,Z[I/IHaTHblﬁ METOO OJIA
peuicHU rCOMCTPUICCKHUX 3a/lad U 3aaa4 JPYyTrux y‘-Ie6HI>IX npeamMecToB
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YMeHune BBI6I/IpaTI> HOI[XOIISIH_[I/Iﬁ MCTOA AJid pCIICHUA 3alavyr; MOHUMAaHUC




3HAYUMOCTH MAaTEMAaTUKHM B H3YYEHMM IPUPOJHBIX M OOILECTBEHHBIX
IIPOLIECCOB U SIBJICHUW; YMEHHUE pacClO3HABaThb IPOSBICHUE 3aKOHOB
MAaT€MaTUKU B MCKYCCTBE, YMEHHME NPUBOIAUTH IPUMEPHI MATEMATUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOW HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D
IO MATEMATHKE

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

Koxn
1 Hucna 1 BBIYMCICHUS
1.1 | HarypanbHble u niensle uncia. [lpu3Haku AeTMMOCTH HENbIX YHCe
12 Pammonanbueie  ymucna. OOBIKHOBEHHBIE M JIECATHYHBIE  JApPOOH, TPOLEHTHI,
OeCKOHEUHbIE IEPUOTUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypajdbHOM cTeneHH. J[eHCTBHS ¢ apupMETHUYECKUMH
’ KOPHSIMU HaTypaJIbHOM CTETIeHU
L4 Crenenp ¢ nenbiM nokasareneM. CTeNeHb ¢ palMOHalIbHBIM MOKa3aTeneM. CBoiicTBa
' CTEIECHH
L5 CuHyCc, KOCHMHYC M TaHIE€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, AapKKOCHHYC,
ApKTaHTE€HC YMCIIOBOTO apryMEHTa
1.6 | Jlorapudm uncna. JlecaTHuHbIC U HATYpaJIbHBIE JIOTAPU(MBI
JlelicTBUTENbHBIE YHCTIa. ApUPMETHUECKHE ONepali C JEeHCTBUTEIbHBIMU YUCIIAMHU.
1.7 | TlpubnmxEHHBIC BBHIYMCICHUS, TPAaBUIIa OKPYTJICHUS, MPUKHUIKA U OIICHKA pe3ysbTara
BBIYMCIICHUI
1.8 | IIpeoOpa3oBaHue BBIpaKEHUN
1.9 | KommuekcHble uncia
2 YpaBHEHHUs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHANIBHBIE YPAaBHEHUS
2.2 | VppauuoHalbHbIE YpaBHEHUS
2.3 | Tpuronomerpuueckue ypaBHEHHUs
2.4 | Tloka3zarenbHbIC U JIOTApUPMHUUECKUE YPAaBHEHHS
2.5 | Llensie u 1poOHO-paIIOHANIEHBIE HEPABEHCTBA
2.6 | HppauuroHanbHble HEPAaBEHCTBA
2.7 | Tloka3arenbHble U JoTapu(pMUIECKIE HEPABEHCTBA
2.8 | Tpuronomerpuueckue HepaBEHCTBA
2.9 | Cucrtemsl ¥ COBOKYITHOCTU YPaBHEHUI 1 HEPABEHCTB
2.10 | VYpaBHeHus, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 | Marpuua cuctemMsl JMHEUHBIX ypaBHEHUH. OnpeaennTenb MaTpULIbl
3 OyHKIUH U TpapuKH
31 OyHkius, crnocodbl 3amaHus QyHkumu. I'paduk ¢ynkumu. BzaumHO o0OpaTHbIC
’ ¢yukuuun. Yérneie u HeuétHble GyHKIMU. [lepuoanueckue QyHKIUN
OOnactp ompeneneHuss M MHOXECTBO 3HaueHuid Qynkuun. Hymum Qyskuum.
3.2 | IlpoMeXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

MaxkcumyMbl 1 MUHUMYMBI QpyHKIIMM. Hanbosnbinee n HauMeHbllee 3HaueHue QyHKIH




Ha MPOMCIKYTKC

Crenennas (pyHKIMS C HaTypajJbHBIM M IEJBIM MOKazatesneM. E€ cBoiicTBam rpaduxk.

3.3 . .
CBoiicTBa u rpaduk KOpHS 1-0i CTETIEHU
3.4 | Tpuronomerpuueckue QyHKIUH, UX CBOMCTBA U rpaduku
3.5 | Tloka3arenbHas u Jorapupmuyueckas GyHKINU, UX CBOMCTBA U rpaduku
316 Touku paspeiBa. AcuMnTOTH rpadukoB GyHkuuil. CBoiicTBa (GyHKUNH, HEMPEPHIBHBIX
' Ha OTpE3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3a0aHUS IOCIEN0BATEILHOCTEH
3.8 | Apudmernyeckas u reomerpuueckas nporpeccu. @opmMyiia CIoKHBIX MPOLEHTOB
4 Hauana MmaTemMaTu4eckoro aHanmsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe HIeMEHTAPHBIX (YHKIMN
[IpuMeHeHne TMPOM3BOAHOM K HCCIEAOBAaHHIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 | oskctpemymbl. HaxoxaeHue HauOOJBIIEr0 M HAWMEHBIIETO 3HAYCHUs (DYHKIUH Ha
OTpe3Ke
4.3 | IlepooOpa3nas. Murterpan
5 MHoOXkeCTBa U JIOTHKA
5.1 MHoecTBO, onepaluy Hajl MHOKecTBaMu. J{narpamMMmel Ditsiepa — BeHHa
5.2 | Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 | OmnucarenbHasi CTAaTUCTHKA
6.2 | BeposTHOCTB
6.3 | Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 | IlpsiMBIE U IUIOCKOCTH B IPOCTPAHCTBE
7.3 | MHororpaHHuKu
7.4 | Tena v HIOBEPXHOCTH BpAIICHUS
7.5 | KoopauHaTbl U BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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