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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydae6HOTO Kypca « BepoSTHOCTh U CTaTHCTHKA» 6a30BOTO
ypoBHs st oOydatomuxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHWIO, W TPAIUIMKA POCCUHUCKOTO 0Opa30BaHUA.
Peanu3arus mporpaMmbpl 00€CTIEUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSIMH,
COCTaBIISIIONIMMH OCHOBY JIJIi CaMOpPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
[EJIOCTHOCTh OOMIEKYIbTYPHOTO, JUYHOCTHOTO M TI03HABATEIBHOTO Pa3BUTHSA
JUYHOCTH 00YyYarommnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTATUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM 1miKoybl. Kypc mpegnazHadueH miis (popmupoBaHusi y 0Oydaroumuxcs
CTaTUCTUYECKON KYJBbTYpbl W TOHUMAHUS POJM TEOPUU BEPOSTHOCTEM Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4allHBIX COOBITHM, BEIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca o0OOramarTCsi MPEACTABICHUS YYalIuXcs O
METO/IaX UCCIEIOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS] TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB TMO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3yYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX U B3aUMOCBS35X MEKy HUMHU Ha BaXKHBIX TPUMEPAX, CFOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAIOIIETO MHUPA.

B cooTBeTrcTBMM € yKa3aHHBIMH LENSIMA B CTPYKType YYeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJCICHBI
CJIEYIONTME OCHOBHBIE cojiepKarenbHbie JUHUU: «Ciy4ailHbie COOBITHS W
BEPOSTHOCTY, «CiydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyto d4acTp Kypca 3aHUMaeT U3YyYEHUE TE€OMETPUYECKOr0 U
OMHOMMAIIEHOTO PACIIPEACIICHU M 3HAKOMCTBO C MX HEMPEPHIBHBIMHU aHAJIOTaAMH —
MMOKa3aTEIbHBIM U HOPMAJIbHBIM PACIIPEICICHUSMU.

Conepxxanue muHUU «CaydaifHble COOBITHS U BEPOSITHOCTHY CIY>KUT OCHOBOM
Uit pOopMUPOBaHUS TMPEJACTABICHUN O pACIPENEICHUH BEPOSTHOCTEH MEXIY
3HAYEHUSAMHM CIyYalHbIX BEJIMUMH, a TAKXKE 3Ta JUHUSA HeoOXoauma Kak 0aza Jis
W3YYCHUS 3aKOHA OOJBITNX Yncel — (PyHIaMEHTaIbHOTO 3aKOHA, IEWCTBYIOMIETO B
IpUpOJIe U OOIIECTBE M UMEIOLIETO MaTeMaTHuecKyio Gopmanuzanuio. CaMm 3aK0H



OONBIIMX YWCEN TpemiaracTcss B O3HAKOMUTENBHOW (opMe ¢ MUHUMAIHHBIM
UCIIOJIb30BaHUEM MAaTEeMAaTUYECKOTO opMaliu3Ma.

TeMbl, CBsiI3aHHBIE C  HENOPEPHIBHBIMH  CIyYaHBIMM  BEJIUYMHAMH,
AKIICHTUPYIOT BHHMAHHE IIKOJBHUKOB HA ONHCAHUM W HW3YYCHHH CIIyYalHbBIX
SBJICHMI C MOMOIIBbIO HENMpepbIBHBIX (PyHKIMH. OCHOBHOE BHUMaHUE YJESETCS
MOKA3aTeIbHOMY M HOPMaJIbHOMY paCIpeleeHUsIM, MPU ATOM MPEANoaracTcs
O3HAKOMHTEIFHOE U3yUeHUE MaTepuana 06e3 J0Kka3aTelbCTB MPUMEHSIEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha HN3YyUCHHUC KypCa «BepOSITHOCTB Y CTaTUCTHKA» Ha 0a30BOM YPOBHC OTBOAUTCA
l yac B HCACIIO B TCUCHUC KaXXI0I'0 I'oJJa O6y‘I€HI/IH, Bcero 68 y‘le6HI>IX qacCoB.

COAEPKXAHUE YYEBHOTI O KYPCA
10 KVIACC

[TpencraBienre JaHHBIX C TOMoOIIbi0 TaOnui u jguarpamMm. Cpennee
apupmMeTnyecKkoe, MeauaHa, HauOoJsblllee W HAWMEHbIIEE 3HAYEHHUSA, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEpUMEHTHI (OMBITHI) U CIy4ailHble COOBITHS. DJIeMEHTapHbIE
coObITUs (MCX0bl). BeposITHOCTH ciydailHOTO COOBbITHS. Bau30CcTh 4acTOThI U
BEPOATHOCTH cOObITHH. CiryyaliHbI€ ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coOpiTusiMU.  BeposiTHocTH  cOOBITUH B ONBITaX €  PAaBHOBO3MOKHBIMU
3JIEMEHTapPHBIMU COOBITUSMHU.

Omnepanuu HajJ COOBITUSIMU: TIEpeceYeHUE, 00bEAMHEHNE, POTUBOIOIOKHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSTHOCTEM.

YcnoBHasg BEPOATHOCTb. Y MHOXKEHHE BEPOSTHOCTEW. JlepeBo cirydyailHOro
skcriepumenTa. @opmyria MmoaHOM BeposTHOCTH. HezaBucumbie COOBITHSI.

KomMOunaTopaoe nmpaBuino ymHoxkeHus. [lepecranoBku u dakropuan. Yucimo
couetanuil. Tpeyronbuuk Ilackana. @opmyna Ounoma HproToHa.

buHapHBbIil ciydaiiHbIi ONBIT (MCIBITAHUE), YCIeX U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyuIn.

Cnywaiinass  BenuuuHa. Pacrnpenenenue  BeposTHocTen.  [uarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, F€OMETPUYECKOE H

OMHOMMUAJILHOE.
11 KNIACC



UucnoBble  XapakTEPUCTUKU  CIyYalHBIX BEJIWYMH: MAaT€MaTHYECKOE
OKMJIAHUE, IUCIIEPCHsI W CTAaHJApTHOE OTKIOHEHHE. [Ipumepsl mnpuMeHeHUs
MAaTeMaTUYECKOTO0 OXKWJAHUs, B TOM YHUCIE B 3aJadax W3 NOBCEIHEBHOM JKHU3HU.
Marematnyeckoe OxugaHue OMHAPHOW CIy4yalHOUM BelIW4YuHBI. MaTeMaTtnyeckoe
OKHJJaHWE CYMMBI CIIy4alHbIX BEJIMYMH. MaTeMaTH4ecKoe 0KUIAHUE U JUCTIEPCHS
reOMETPUYECKOTO 1 OMHOMHUAIIBHOTO pacIpeIeIeHUN.

3akoH OOJIBIIMX YHUCEI MU €ro poJib B HayKe, NPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

[IpuMepbl HENpPEpPBIBHBIX CIy4yalHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacrpeneneHus. 3aadn, NPUBOISIINE K HOPMAIbHOMY pacupeaenenuto. llonsatue
0 HOPMAJIBHOM PacCIIpEEICHUN.

IHJTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTpPaMMbl y4yeOHOTO MpeaMmeTa
«MaremaTuka» XxapakTepu3yrTCS:

I'paxxnanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPakAAHCKON MO3UIMU O0YYAIOIIEerocsl Kak akKTUBHOTO
W OTBETCTBEHHOTO 4YJ€Ha POCCHUUCKOrOo OOIIEecTBa, NPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aUMOJCHCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUHU C HX
(GYHKIUSAMH 1 HA3HAUYCHHEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCHICKOMN TPakTaHCKOW UICHTUYHOCTH, YBAKCHUS K
MPONUIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MATUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JIOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO JTHX JOCTWKEHWW B JPYTHX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKH.

JIlyX0OBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO IIOBEJICHMUS,
CBSI3aHHOT'O C MPAKTHUYECKUM NMPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOrO OyyIIEro.

JcTeTHYecKoe BOCIMTAHME:



ACTETUYECKUM OTHOIIIEHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUI, pACCYKICHHI1; BOCHPUUMUYUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Dusnyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTH4YeCKue 3HaHUS B
MHTEepecax 30pOBOro M 6e30MmacHOro o0pas3a *KU3HU, OTBETCTBEHHOT'O OTHOILIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAaHHE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTJIbIXa, peryJisipHast pu3nyeckasi aKTUBHOCTD); (PU3MUECKOT0 COBEPIIICHCTBOBAHUS,
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPY/Iy, OCO3HAHHEM IIEHHOCTH TPYAOJIIO0US; UHTEPECOM K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEITEIBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEM JKU3HMU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1ady MaTeMaTHYECKON HAMPaBICHHOCTH.

IKOJOTHYECKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHHUS
COLIMAJIBHO-D)KOHOMHUYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOJHON U COLIMATIBHON
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoliieM;
OpUEHTAllME Ha NMPUMEHEHHE MATEMAaTHYECKUX 3HAHUU i1 pelieHus 3a7ad B
00JIaCTH OKPY’KAIOIIEH Cpe/ibl, ITTAHUPOBAHUS MMOCTYIKOB U OIICHKU X BO3MOXKHBIX
IOCIICICTBUH [T OKPY’KAIOLIEN CPEbI.

IleHHOCTH HAYYHOTO NO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKH W  OOIIECTBEHHOM MPaKTUKH, TMOHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW JESITEIIbHOCTH, ATAaroB €€
pPa3BUTHUSI M 3HAUUMOCTH JJISI PA3BUTHUS IUBUJIM3ALMHU; OBJAJIECHUEM SI3BIKOM
MaTeMaTUKM W MaTeMaTU4YeCKOW KyJIbTypOoW KakK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYILIECTBISAITh MPOEKTHYIO M HCCIEAOBATENbCKYIO JIEATEbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yNbTaThl OCBOCHMS MPOTPaMMbI Y4eOHOTO MpeaMeTa
«Maremartuka» XapaKTepU3yrTCs OBJIAZICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0eucmeusamMu, YHUBEPCAIbHbIMU Pe2YIAMUSHLIMU OCUCTEUIMU.



1)

YHueepcaﬂbeze nosnaeameéeljibHble 081:26‘1’7161/!}1, obecnequsaiom

Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYHCaroweeo  Mupa;,  npumeHeHue  J102U4ecKux,
ucce008amenbeKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

Bba3oBble Jjornueckue JelicTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIHPOBATH
ONpEeNeNICHUs] TOHATHUW; YCTaHABJIMBATh CYIIECTBEHHBIH  TPHU3HAK
KJIacCCU(UKAIMK, OCHOBAHUSA i OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTI'O aHAJTN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTh MW  TPEOOPA30BHIBATH  CY)KICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE,;
YCIIOBHBIE;

BBISIBIIATH ~ MAaT€MaTHMYEeCKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeurs B (aKkTaxX, MaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBICHHS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;
JienaTh BBIBOABI C HWCITOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHH M, YMO3aKIIIOUSHHH 110 aHAJIOTHH;
MIPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEPXKICHUH (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOJUTH TIPUMEPHI M KOHTPIIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS Y BBIBOJIBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peIIeHUs, BBIOUpATh HauboIee MOAXOAAIIMK ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIONIME MPOTHBOPEUYUE, MPOOIeMy,
yCTaHaBIMBaTh HCKOMOE M  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHUE;

IPOBONTH CaMOCTOSITEITEHO CTUTaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOIro
O0BbEeKTa, SIBJICHUSA, TNPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, TPOIIECCAMU;

CaMOCTOSITENTLHO (DOPMYITHPOBATH 000OIIEHHUS M BBIBOJBI 110 PE3yJIbTaTaM
NPOBEAEHHOTO HAOMIOIEHHUS, UCCIIEOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TAKKE BBIIBUTATH
MPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.



Pabora ¢ undopmanmeii:

2)

BBISIBJIATH Ie(UIIUTHI HH(GOPMAIIMH, TaHHBIX, HEOOXOAUMBIX JIsl OTBETA Ha
BOIIPOC U IS PEILLICHHUS 3a/1a4u;
BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,
CTPYKTYpUPOBaTh UHPOPMAIUIO, PEACTABIATh €€ B pa3lIn4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;
OLICHUBATH HaJEXKHOCTD uH(bOopMaIIH o CaMOCTOSITETILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

Yuueepcanonvie  KomMmynuxamuenwvle Oeucmeus, obecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVUATOUWUXCAL.
OO01menue:

BOCHPUHUMATh U (GOPMYJIUPOBATH CY>KJIEHUS B COOTBETCTBHUHU C YCIOBUSIMHU
Y LIeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M IMCBMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN PE3yJIbTaT;

B X0/ 00CYKJEHH 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE Ha MIOUCK
pPELIEHUsI; CONOCTAaBIATH CBOM CYXKIECHUS C CYXACHUSAMH JPYTUX
YYaCTHHKOB JHanora, OOHapy»uBaTh pas3jiMuyue U CXOJCTBO MO3ULHUN; B
KOPPEKTHOM Gopme popMyanpoBaTh pa3HOIIaCUs, CBOM BO3PAXKECHHUS;
IPEACTABIATh  PE3yJbTaTbl  pELICHMs  3a7adyd,  OJKCIEPUMEHTA,
UCCJIEIOBAHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYIICHUS
C Y4ETOM 3aja4 MPE3CHTALNHU U OCOOCHHOCTEN ayIUTOPHH.

CorpyaHu4ecTBo:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHHOW U HMHIUBHYaTbHON
paboThl TIpU pEIICHUM Y4YeOHBIX 3a7ad; MPUHUMATH II€JIb COBMECTHOM
NEATEeIbHOCTH, IIAHUPOBATh  OPraHW3allMI0 COBMECTHOM  padoTHI,
pacmpenensaTh BHIbI paboOT, JOrOBapuBaTHCS, OOCYXKIATh TPOIECC H
pe3yabTar paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KauyeCTBO CBOEro BKJIajga B OOMMHA MPOAYKT TIO KPUTEPUSM,
chOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBHSI.

3) Yuusepcanvuvie pecyrisamugnsie deticmausi, obecneuusarom hopmuposarue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENILHOM pediieKcuu Kak OCO3HaHUS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CITIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLIECCA U PE3ybTaTa
pelieHus: MaTeMaTUYeCKOH 3a1auu;

e TMPEABUIECTH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTD IPU PEIICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSICHSITH
MPUYUHBl JTIOCTHKECHHSI WIM HEIOCTHKECHHS PE3yJbTaTOB AECATEIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

10 KVIACC

UutaTh ¥ CTPOUTH TAOTUIIBI U TUATPAMMBI.

OnepupoBath NOHIATUAMU: CpeiHEE apu(PMETHUECKOEe, MEIMaHa, HauboJbIIee,
HaWMEHbLIEE 3HAUEHUE, PA3MaX MACCUBA YUCJIOBBIX TaHHBIX.

OnepupoBaTh MOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OMBIT) U CiIy4yailHOe
COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM HMCXOM) CIy4ailHOTO OIBITa;
HAXOJIUTh BEPOSTHOCTH B OMBITAX C PABHOBO3MOXXHBIMH CITy4ailHBIMHU COOBITHSIMH,
HAaXOJWTh W CPaBHUBATh BEPOSTHOCTU COOBITUA B HU3YUYEHHBIX CIyYalHBIX
DKCIEPUMEHTAX.

Haxonuth u hopMynupoBaTh COOBITHS: TIEPECEUCHNUE U O0BEMHEHUE TaHHBIX
COOBITHH, COOBITHE, TPOTHUBOMOIOKHOE JTaHHOMY COOBITHIO; TIOJIb30BAThCS
auarpaMMmamu Jisepa u GopMyIoN CII0KeHHST BEPOSITHOCTEN TIPH PEIICHUH 3a71a4.

OnepupoBaTh MOHSTUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
HaxOJUTh BEPOATHOCTH C IMOMOIIBIO MPAaBWIA YMHOXKEHUS, C NMOMOIIBIO JepeBa
CJIy4alHOTO OIBITA.

[TpumeHsaTh KOMOMHATOPHOE TIPABUIIO YMHOKEHHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh MOHSATUAMH: HCHBITAHUE, HE3ABUCUMBIC HCIBITAHUS, CEpPHUs
UCIIBITAaHUM, ycleX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUI B CEpPHUH
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIeXa; HAXOUTh BEPOSATHOCTH COOBITUH B
CEpHUU UCIbITaHUN bepryn.

OnepupoBaTh  MOHSTUSIMH:  Cily4yalHass  BEJIIMYMHA,  paclpeesieHue
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHus.



11 KIIACC

CpaBHUBAaTH  BEPOSITHOCTHM  3HAYEHUH  CIy4yalHOM  BEJIMYMHBI 1O
pacIpeeIeHUIO WA C IIOMOLIBIO THATPAMM.

OrnepupoBaTh MOHITUEM MATEMATUUYECKOTO 0KUAAHUS; IPUBOIUTH IPUMEPBHI,
KaK IPUMEHSETCS MAaTeMaTHYECKOE OKHIAHUE CIIy4YalHOM BEJIWYUHBI HAXOJUTh
MaTeMaTUYECKOE 0KUIAHUE 110 JAHHOMY PACIPEIEIICHHUIO.

HwmeTs npeacTaBieHne 0 3aKOHe OOJIBIINUX YHCE.

HNmeTs npeacTaBiaeHrne 0 HOPMAJIbHOM PACIPEIEIICHHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
HaunMeHoBaHue pa3aesioB H TEM nuppoBbIe
Ne ni/m P Konrpoabnsie IIpakrnyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [IpencraBneHne TaHHBIX M ONHUCATEIIbHAS 4 bu6nunorexa LIOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIE OIIBITHI M CITy4aliHBIC COOBITHS,
2 OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa [IOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOaMH
3 Onepanuu HajJ COOBITHUSMH, CIIOKEHUE 3 bubmmnoreka HOK
BEPOSITHOCTEMN https://m.edsoo.ru/e0Ob7b0f1
YcnoBHAs BEPOSITHOCT, ASPEBO
4 CIIy9aifHOTO (I))HI)ITa do I\I/: ia TTOJTHOM 6 bubmmorexa [JOK
yi » DOPMY . https://m.edsoo.ru/eOb7b0f1
BEPOSITHOCTH M HE3aBUCUMOCThH COOBITUI
bu6nmorexa LIOK
4
> DTIEMEHTEI KOMOUHATOPHIKH https://m.edsoo.ru/e0b7b0f1
6 Cepun 1ociie1oBaTeIbHBIX UCITBITAHUHN 3 1 bubmrorexa LHOK
P A https://m.edsoo.ru/e0b7b0f1l
7 Crydaligble BEIWYMHEI U pacIipeieICHUs 6 bubmorexa HOK
e pactipelt https://m.edsoo.ru/e0b7b0f1
. but6mmorexa [IOK
8 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 5 2 httos://m.edso.ru/e0b7bOfL
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Marematuueckoe 0KMIaHUEe CITy4aliHOU 4 bubnnorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
5 Hucnepcust u cTaHAapTHOE OTKJIIOHEHHE 4 1 bubmmoreka [JOK
CIy4yallHO! BEIUYHHBI https://m.edsoo.ru/5fhc5dcl
bubnunoreka LIOK
1
3 3aKoH GotbIX HHcen 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE Cc1ydaliHbIEC BETUYHHBI 5 bubnmnoreka HOK
(pacnpenenenus) https://m.edsoo.ru/5fbc5dcl
bubnmnorexa LIOK
H 2 1
> OPMAILHOE pacnipeAcieri https://m.edsoo.ru/5fbc5dcl
[ToBTOpenue, o6odIIeHNE 1 bu6nmorexa LIOK
6 . 19 2
cucTeMaTtn3anus 3HaHUI https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I1O 34 2 3

I[TPOTPAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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https://m.edsoo.ru/5fbc5dc1

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOr0 .
o0pa3oBaTeIbHOI MPOrpaMMbl cpeaHero o01ero 00pa3oBaHust
pe3yJbTara
6 Teopus BeposiTHOCTEN U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
OnepupoBaTh TOHATUAMU: cpeAHee apudMeTHdyeckoe, MeauaHa,
6.2 HanOoJpIlIee, HAMMEHBIIEE 3HAYECHHE, pa3Max MacCHBa YHCIOBBIX
JTAHHBIX
OnepupoBaThb MOHATUSAMHU: CIYYalHBIA OKCIEPUMEHT (OMBIT) H
clIy4yaiiHOEe COOBITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTapHBIA MCXON)
6.3 CIIyyalfHOTO  ONBbITA; HAXOAWUTh  BEPOATHOCTH B  ONBITaX C
PaBHOBO3MOXHBIMH CITyYaiHBIMH COOBITHSIMHU, HAXOUTh U CPABHUBAThH
BEPOSITHOCTH COOBITUH B U3YUYEHHBIX CIy4alHBIX 3KCIIEPUMEHTaX
Haxomuts u GopMyaupoBaTh COOBITHS: NEpeceUeHUE U OObEIUHEHHE
6.4 JTAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOKHOE JaHHOMY COOBITHIO;
' MOJIb30BAThCA  JUarpamMmamu OiWinepa U GOpMYJION  CIIOXKEHUS
BEPOSTHOCTEH MPU PELICHNUH 3314
OnepupoBaTh MOHATUSAMH: YCIOBHAas BEPOSTHOCTb, HE3aBUCUMbIE
6.5 COOBITHS; HAXOAUTH BEPOSITHOCTH C ITOMOIIBIO MPAaBUIIa YMHOKEHHUS, C
MOMOIIIBIO JIepeBa CIIy4ailHOTO OIbITA
6.6 [TprMeHATH KOMOMHATOPHOE NMPABUIJIO YMHOXKEHUS TIPU PEIISHUH 3a/1a4
OnepupoBaTh MOHATUSMH: HWCIBITAaHHE, HE3aBUCUMBIE MHCIIBITAHUS,
67 cepusl UCIBITAaHW, YCIIeX W Hey/aua; HaXOJAUTh BEPOSTHOCTH COOBITHI
' B CEpUHM HE3aBUCUMBIX HCIBITAHUN 10 TMEPBOTO ycrexa, HaxXOIUTh
BEPOSITHOCTH COOBITHI B CepyU UCTIBITAaHUN bepHymn
6.8 OnepupoBaTh TMOHATUSMHU: CllydailHas BeJIMYMHA, pacIpeieeHue
' BEPOSATHOCTEH, IMarpaMma pacupeaeeHus




11 KIIACC

Kox IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NPOBEPAEMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yjabTara
Teopust BEpOATHOCTEN U CTATUCTUKA
5 1 CpaBHMBaTh BEPOATHOCTH 3HAYCHUN CIy4yalHOW BEJIMYUHBI TIO
' pacupeieNeHUI0 WIK ¢ MTOMOILBIO AuarpaMm
OrnepupoBaTh MOHATHEM MATEMAaTUYECKOTO OKHJIAHUS, TPUBOJHTH
5 IpUMEPBl  TOrO, KaK MPUMEHSETCS MaTeMaTH4YeCKOe OXHUIAaHUE
' CIIy4yallHOM BEJTWYHMHBI, HAXOJUTh MaTEeMaTHYECKOE OXHUIaHUE TIO0
JTAHHOMY pacIpe/ielIeHUI0
5.3 HNmeThb npencTaBiaeHue o 3aKOHE OOJIBITUX YHCET
5.4 Hmetp npeacTaBiaeHue 0 HOPMaJIbHOM paclpeiesieHUN

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KJIACC

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

Kon
6 Teopus BeposTHOCTEN U CTaTUCTUKA
[IpencraBieHne JaHHBIX C MOMOIIpI0 Tabmun u  auarpamMm. Cpenanee
6.1 apupMeTHuecKoe, MeAMaHa, HauOoJbIllee M HaWMEHbIIEe 3HAYEHUs, pa3Max,
JUCTIEPCHUs U CTaHJIAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyyaiiHble SKCIEPUMEHTHI (ONBITBI) U CiydailHble COOBITHS. DIIeMEHTapHbIE
coObITUs (McXoAbl). BeposTHOCTH ciydailHOro coObITHA. Ban3ocTe 4acToThl U
6.2 BEPOATHOCTH COOBITUN. CilydaliHbIe ONBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
coObiTusIMH.  BepoaTHocTH  COOBITMHT B ONBITaX C  PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMH COOBITUAMU
6.3 Onepanuu HaJg COOBITUSAMH: IEepecedyeHue, OObEeJUHEHUE, NPOTHBOIOJIOXKHbIE
' coObITus. [lnarpammel Diinepa. @opmyra CII0KEHUS BEPOSITHOCTEH
6.4 VYcnoBHAs BEPOSATHOCTb. YMHOMKEHHME BEPOATHOCTEH. JlepeBO  Ciy4aiiHOro

skcniepuMmenTa. dopmyna nosHo# BeposiTHocTH. HezaBucrumMbie COOBITHS




Kombunatopaoe mpaBuino ymHoxeHus. I[lepecraHoBku u (akropuan. Ywucio

0> coueranuii. Tpeyronpauk [Tackams. @opmyna 6mHOMa HhroTOHA
bunapHbIii ciy4yaliHbIi ONBIT (MCHBITaHHWE), yCceX M Heyaada. HesaBucumble
6.6 ucnbiTanusi. Cepusi HE3aBUCUMBIX HCIBITAaHUM a0 miepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHymn
Cnyyaiinas BEJIMYMHA. Pacnpenenenue BEPOSATHOCTEH. Junarpamma
6.7 pacnpenenenus. Ilpumepsl pacnpeneneHuii, B TOM YHUCIE TI'€OMETPUUYECKOE U
OMHOMHUAIBHOE
11 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
5 Teopus BEpOATHOCTEN U CTATUCTHKA
UuciioBble XAapaKTEPUCTUKU CIIyYalHBbIX BEJIUYMH: MATEMaTHUYECKOE OXKUJAHUE,
JUCTIEPCHS M CTaHIapTHOE OTKIoHEeHHE. [I[puMepsl MpuMeHeHUsI MaTeMaTUYeCKOTO
£ 1 0’KMJIaHMSI, B TOM YHUCJE B 3aJadyax M3 MOBCEJHEBHOM >KM3HU. MaTemaTHueckoe
' OKHJIaHWe OMHAPHOU CIIy9ailfHOW BEIMYHHBI. MaTeMaTH4eCKoe 0KHIaHUE CYMMBI
CIy4yalHbIX BETMYMH. MaremMaTruuecKkoe 0)KMIaHue U AUCTIEPCHSI TEOMETPUUECKOTO
1 OMHOMHUAJIBHOTO pacIpe/ielIeHU
5 3aKoH OOMBIIMX YMCEN U €ro poiib B Hayke, Mpupojie U obiiecTBe. BriOopouHbIit
' METOJ HCCIIEJOBaHU I
[IpuMepsl HENpepbBIBHBIX  CIy4alHBIX BenW4YMH. [loHATHE O IUIOTHOCTH
5.3 pacnpeneneHus. 3aaadu, MIPUBOAAIINE K HOPMAIIbHOMY pactipeenennto. [lonstue

0 HOpPMaJIbHOM pacipeielIeHuH




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHus

Brnanenne meromaMm 10Ka3aTeNbCTB, AJITOPUTMaMH peLEHMs 3ajad;
yMeHue (GOopMyJIMpOBaTh U OIEPUPOBATh IMOHATUSMHU: OINpE/EJICHuUE,
aKCUOMa, TeopeMa, CJEJICTBUE, CBOWCTBO, MPHU3HAK, JOKa3aTelbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKU; MPUMEHATh UX; yMEHUE (HOPMYIUPOBAThH
o0paTHOE M MPOTHUBOIOJOKHOE YTBEP)KICHHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOIb30BaThb METOJ MaTeMaTUYECKOM HWHAYKLUU;
IIPOBOAMTD J0KA3aTebHbIE PACCYKIEHUS IIPU PEILICHUH 3a/1a4, OLIECHUBATh
JIOTUYECKYI0 IPaBWJIBHOCTh PACCYXKICHHH; yMEHHE ONepUpoBaTh
HOHATUSIMHU: MHOXKECTBO, ITOJIMHOKECTBO, ONEPALUU HaJ MHOKECTBaMH;
YMEHUE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN  ammapar s
OINKCAHMsl peaJIbHBIX MPOLIECCOB U SIBICHUN U IPU PELICHUH 33]a4, B TOM
qucie U3 APYruxX y4eOHBIX NPEeIMETOB; YMEHHE ONepHUpOBaTh HOHATUSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, UK, Tpad Ha MIIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCBIBATh Ipadbl pa3IMdHbIMU CIIOCOOAMHU; MCTIONIB30BaTh Ipadbl IpH
pelIeHnu 3a1au

YMeHue onepupoBaTh MOHSATHSAMM: HATypaJbHOE YHUCIO, LIEJI0E YHCIIO,
CTENEHb C LEIBbIM II0KA3aTeNIEM, KOPEHb HaTypaJIbHOM CTENEHHU, CTETEHD C
paloHaIbHBIM MOKAa3aTelIeM, CTENEHb C JIEHCTBUTENbHBIM IOKA3aTeleM,
jJorapudm uucia, CUHYC, KOCMHYC M TaHIEHC IPOU3BOJILHOTO 4YHCIIA,
OCTaTOK MO MOJYJI0, PalMOHaJIbHOE YHUCIO, HUPPalMOHAIBHOE YHCIIO,
MHOKECTBAa HATYpaJIbHBIX, IEJIbIX, PALHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeT; YMEHHE HCII0JIb30BaTh MPU3HAKU I€TMMOCTH, HAUMEHBIIMHA 00Ut
JenuTeNs U HauMeHbllee oOliee KpartHoe, ainroput™ EBkimmna mpu
pELIEHNN 33/a4; 3HAKOMCTBO C Pa3JIMUYHBIMH NO3UIIMOHHBIMH CUCTEMAMHU
CUMCIICHMS;  YMEHHUE  BBINOJHATH  BBIYMCIEHUE  3HAUEHUH U
npeoOpa3oBaHUsl  BBIpQXEHUH €O CTeNeHsAMH U  Jorapudmamuy,
npeoOpa3oBaHus  JpOOHO-PAllMOHATBHBIX  BBIPAXKEHUH;  yMEHHE
ONEepUPOBaTh  MOHATHSMM:  IOCIENOBAaTENIbHOCTh, apUpMeTHUeCKas
Iporpeccusi, reoMeTpuueckas mporpeccusi, OECKOHEYHO YObIBaroIas
reoMeTpUYecKasi MPOrpeccus; yMEHHe 3a/1aBaTh MOCIEI0BATEIbHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHHIX (POpMys; yMeHHE OIepupoBaTh
MOHATUSMM: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4HCIIa,
MOJyJb U apTYMEHT KOMIUIEKCHOTO 4Hcia, (opMa 3alUCH KOMILJICKCHBIX
qucen (reoMeTpudeckas, TPUTOHOMETpUYECcKas U anredpandeckas); yMeTb
HIPOU3BOUTh apupMETHUYECKHE JEHCTBUA C KOMIUIEKCHBIMU YHCIAMH;




MPUBOAUTH TPUMEPHI UCIIOIB30BAHUS KOMIUJIEKCHBIX YHCEIT; ONIEPUPOBATH
MOHATUSAMU: MaTpua 2X2 u  3x%3, onpeneiauTelb  MaTpHLbL,
reOMETPUYECKUN CMBICH ONPeeTUTEeNs

YMeHue onepupoBaTh INOHATHSAMU: palMOHAIbHBIC, UPPALUOHAIBHEIE,
noKa3aTebHbIe, CTENEHHBIC, JOrapu(pMUUECKUEe, TPUTOHOMETPHUYECKHUE
YpPAaBHEHUs M HEPABEHCTBA, MX CHUCTEMBbl; YMEHUE OIEPUPOBATH
HOHATUSAMU: TOXKIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHME, YPAaBHEHUE,
HEPABEHCTBO, CHCTEMA YPAaBHEHMI M HEPAaBEHCTB, PaBHOCHUIIBHOCTH
YPaBHEHHH, HEPAaBEHCTB M CUCTEM; YMEHHE pEIlaTbh YypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX INPUEMOB; peEIIAThH
YpAaBHEHUs, HEPABEHCTBA W CHUCTEMBI C [apaMeTpoM; IPUMEHATH
YpAaBHEHUs, HEPABEHCTBA, MUX CUCTEMBI U PELICHUS MaTeMaTH4EeCKUX
3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSAMU: (DYHKIUSA, UYETHOCTh (PYHKIIHH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMUYEHHOCTh (DYHKIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpEeMyM (PYHKIIMU, HAHOOJbIIEe U HAaUMEHbIIIEE 3HAYCHUS
(GYyHKINU HAa TPOMEXKYTKE, HepepbIBHAS (DYHKIUS, aCHMIITOTHI rpaduka
¢dbyHKIMHU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIIMH, TEOMETPUICCKUN U
¢u3nUecKuii CMBICIT TPOHW3BOJIHOW, IEpPBOOOpasHas, ONpeneIEHHBINA
UHTETpajl; yMEHHE HaxXOJUTh ACUMOTOTHI rpaduka (QyHKIUM; yMEHHE
BBIUNCIIATh  NPOU3BOJHBIE CYMMBI, IPOMU3BEACHHS, YaCTHOIO U
KOMIIO3UIIMN (YHKIMHA, HAXOAUTh YpaBHEHHE KacaTelbHOH K rpaduky
(GyHKLIMU; YMEHHE HaxOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIMA;
YMEHHUE HCIIONb30BaTh MPOM3BOJIHYIO MJIS MCCIENOBaHUSA (QYHKUUH,
HaXOJUTh HauOOJbIIME W HAaUMEHbIINE 3HAYCHUs] (DYHKIUH; CTPOUTH
rpaukd MHOTOUYIEHOB C MCIOJIb30BAaHUEM armmapaTa MaTeMaTH4YecKoro
aHalM3a; NPUMEHATHh MPOU3BOAHYIO JUIS HAaXOXKJIEHUS HaWIydllero
pellieHuss B TNPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMMUYECKHUX H
¢du3mUeckrx 3agavax; HaXOIUTh IUIOMAAN U 00BEMBI (GUTYp C TIOMOLIBIO
MHTETpasa; MPUBOJIUTH MPUMEPBl MAaTEMATHUUECKOTO MOJEIMPOBAHUS C
NOMOIIBIO AU depeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: TpaduK QyHKIMU, oOpaTHas QyHKIHS,
KOMIO3UIMSA (PYHKUMNA, JTUHEHHas (QyHKUMS, KBagpaTuyHas (QyHKUHS,
paunoHaimbHas (YHKIMS, CTerneHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHK1IMU, 0OpaTHbIE TPUTOHOMETPHUECKUE (YHKIMH, MOKa3aTeabHas U
jgorapupmuueckas (QyHKIUH; yMEHHE CTPOUTh TpaduKd H3y4EHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHuss  rpadukoB  (QyHKIMIA,
UCIOJIb30BaTh TpaQMKU A U3yYEHHs MPOLECCOB U 3aBUCUMOCTEH, MpH
pEeLICHUH 33734 U3 JAPYrMX Yy4eOHBIX NMPEAMETOBH 3ajad M3 peaabHOMN
KM3HM; BBIpaXKaTb (OPMYJIaMH 3aBUCUMOCTH MEXKIY BEIMYUHAMU;
WCIIOJIh30BaTh CBOMCTBA M Tpaduku (YHKIIUN ISl PEIICHUs] YPaBHCHHM,
HEpaBEHCTB M 33Jay C MapaMeTpamu; M300pakaTh Ha KOOPIMHATHOM
IUIOCKOCTH MHOXKECTBA PEIICHU ypaBHEHU, HEPABEHCTB U UX CHCTEM




YMeHue pemarbh TEKCTOBBIE 33/a4d pa3HBIX THUIIOB (B TOM YHCIE Ha
MPOLIEHTHI, JOJIU U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 33/1a4u U3 00JIACTH YIPABIICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaMM); COCTAaBJIATh BBIPAXKEHHs, YpaBHEHHS, HEPAaBEHCTBA M HX
CHUCTEMBI 10 YCJIOBHMIO 33JauM, HMCCIIEIOBAaTh IOJYYEHHOE PpELICHUE U
OLICHUBATh MPABIONOJ00HOCTh PpE3yAbTATOB; YMEHHE MOJEIHPOBATH
peasibHbIE CUTYallud Ha SI3bIKE MAaTEMaTHKU; COCTAaBJISITh BBIPAXKECHMUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJIEIM C  HCIOJBb30BaHUEM  ammapara  anreopsl,
MHTEPIPETUPOBATH ITOTYUEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATHAMH: CpeHee apudmMeTrnyeckoe, MeauaHa,
HauOoJIbIlIee U HaUMEHbBIIIEE 3HAUEHUs, pa3Max, IUCIEPCHsl, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, HHTEPIPETUPOBATD
uH(pOopMalLnIo, IPEACTABICHHYIO B TabIUIaX, Ha Juarpammax, rpagukax,
OTpa’KaloIIy0 CBOIMCTBA peasIbHbIX MPOLECCOB U SIBICHUI; IPEACTaBIATh
uHpOpMALMIO C TOMOLIbI0 TalIWI M JUarpaMM; HccieloBaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHUCIE C INPUMEHEHHEM TIpapuuecKux
METO/OB U 3JEKTPOHHBIX CPEJICTB; IpaUUECKH UCCIIE0BATh COBMECTHBIE
HaOJII0ACHNUS C IOMOILBIO IarpaMM pacceuBaHMs U IMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIYYaWHBIM ONBIT WU CIy4allHOE
coOBbITHE, BEPOSATHOCTh CIyUalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C WCIOJB30BAaHUEM TpadUUECKUX METOA0B; MPUMEHATH
bopMyInbl CIOXKEHHS U YMHOKEHHUS BEepOsiITHOCTeH, (opmyrny MOTHON
BeposATHOCTH, hopMyny beprymnn, komOuHaTOpHBIE (PAKTHI U (POPMYIIBL;
OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUI;, yMEHHE OINEpPUPOBATH
MOHATUSIMU: ClydailHas BEJIIMYMHA, pACIpPENICICHHE BEPOSITHOCTEH,
MaTeMaTU4YECKOE OKHUJIAHUE, JUCIEPCUS MU CTAHAAPTHOE OTKJIOHEHHUE
CIy4yallHOM BENWYMHBI, (QYHKIIMU pacnpeneseHus U IUIOTHOCTU
PaBHOMEPHOTO, TOKA3aTEJIBHOTO U HOPMAJIBHOT'O PaCIPEICIICHUI; YMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YyUYECHHBIX PACHPEACIICHUN ISl PELIEHUS 3a1a4;
3HAKOMCTBO C TMOHSATHSMU: 3aKOH OOJBIINX YHCEN, METOAbI BBIOOPOUHBIX
WCCIICIOBAHUM; YMEHUE MPUBOAUTH IPUMEPHI MPOSBIEHUS 3aKOHA
OONBITUX YHCET B TPHUPOAHBIX M OOIIECTBEHHBIX SIBICHHUSIX; YMEHHE
ONEpPUPOBATh MOHATHAMHU: COYETAHUE, NMEPECTAHOBKA, YUCJIO COYETAHUU,
YUCJIO  TIEPECTaHOBOK; OwmHOM  HproTOHa; yMeHHWE  NPUMEHSTH
KOMOWHATOpHBIC (aKTHI M PACCYXKJICHHUS ISl PEIICHUS 3a7a4; OIEHUBATh
BEPOATHOCTH PEATbHBIX COOBITHII; COCTABIATH BEPOSTHOCTHYIO MOJEIH U
MHTEPNPETUPOBATH MTOTYUYECHHBIN pe3yJIbTaT

YMeHHne onepupoBaTb MOHATHSAMHU: TOYKa, HpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIMYMHA YIJIA, IFIOCKUH YroJl, IByrPaHHBINA
YTOJ1, TPEXTPAHHBINA YIOJl, CKPEIIMBAIOIIMECS MPSMBIE, TAapAIIIENbHOCTh U
NEePHEHANKYISIPHOCTh MPSMBIX U TJIOCKOCTEH, yroia MEXIy MNpsMbIMHU,
Yroa MeXAy MpsAMOM M TUIOCKOCTBIO, YroJl MEXIy IUIOCKOCTSIMH,
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pacCTodHuC OT TOYKH OO0 INNIOCKOCTH, PaCCTOAHHUC MCKIAY HIpPsSAMbIMHU,
pacCcToOAHNUE MEXKAY IINIOCKOCTAMU, YMCHHUE HCIIOJIB30BAaTh IIPpHU PECIICHUU
3aaa4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INNIAHUMETPUH; YMCHUEC OLICHUBATH
pa3sMEpPbL 00BEKTOB OKpyXaromero Mupa, CTpOUTh MAaTEMATUYCCKHE
MOACIN C IIOMOLIBIO T'COMETPUUYCCKHUX MOHATUH H BCJIIMYMH, pPCIIaThb
CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3aa4Un

YMeHue onepupoBaTh MOHATHSAMU: IUIOWAAb (GUTYpbI, 00BEM (UTYPBL,
MHOT'OIPAaHHUK, MPABWIbHBIH MHOTOIPDAaHHHUK, CEYEHHWE MHOIOIPaHHHUKA,
KyO, Mapajienenumnes,, Mnpu3Ma, nupamuaa, ¢Gurypa U IOBEPXHOCTb
BpallleHus, IWIMHApP, KOHYC, Iap, cdepa, miuomanas cdepsl, MIOLAab
MOBEPXHOCTH MHUPAMUJBI, MPHU3MBI, KOHYCa, LWIMHJIpPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO Tapajuieenunena, MUpaMuabl, MPU3Mbl, LWIMHIPA,
KOHYyca, 11apa, pa3BépTKa NOBEPXHOCTH, CEYEHUsS KOHYCa M LWIMHJIpA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacaromasicss cheppl, UWIMHIPA, KOHYCA; yYMEHHE CTPOUTH CEUYCHHE
MHOTOTPaHHHKA, U300pa)KaTh MHOTOTPAaHHUKH, (GUTYPBI M MMOBEPXHOCTH
BpalCHUs, UX CEYEHUs, B TOM YHCIIE C TOMOIIBIO JIEKTPOHHBIX CPE/ICTB;
YMEHHE IMPUMEHATH CBOWCTBA T€OMETPUYECKUX (UTYpP, CAMOCTOSITEIHLHO
bopMynupoBaTh ONpeAeNeHUsI U3y4aeMbIX (QUTyp, BBIABUTATh THIIOTE3HI O
CBOICTBaX M MpPHU3HAKAX TE€OMETPUYECKHX (Uryp, OOOCHOBBIBATHHIIN
OmnpoBepraTh MX; YyMEHHE MPOBOAUTH Kiaccupukauui @uryp 1mo
pa3IMyYHbIM TPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JIOTOJHUTENbHBIE
MIOCTPOCHHUS
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YMeHue onepupoBaTh IOHATHUSAMHU: JABM)KEHHE B  IPOCTPAHCTBE,
NapajuleJIbHBIM MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe NON00USA, TMOAOOHBIE (UIYpHI; yMEHHE
pacrno3HaBaTh paBHblE M MOJOOHBIE (QUIYpbl, B TOM YHUCJIE B IPUPOIE,
HCKYCCTBE, apXUTEKTypE; UCII0JIb30BaTh T€OMETPUUYECKUE OTHOLIEHUSI ITPU
pEIIEHNN 3aJla4; HaXOAWUTh I€OMETPUUYECKHE BEIWYMHBI (JJIUHA, Yroi,
II0IaAb, 00bEM) MPHU PELICHUHU 3a/1a4 U3 APYrUX YUeOHBIX MPEAMETOB U
U3 peajbHOW JKHW3HM; YMEHHE BBIYHMCIATH N€OMETPUYECKHE BEIMUYMHBI
(MHa, yroj, MioMmIagb, OOBEM, IUIOIIAAbL MOBEPXHOCTH), HCIOJbB3YS
M3Y4YeHHbIE (OPMYJIBI U METOABI, B TOM UHCIE: IJIOLAAb MOBEPXHOCTH
MUPaMU/JIbI, TIPU3MBI, KOHYCA, IIMIIMHIpA, IJIomanb cepol; 00bEM Kyda,
MPSIMOYTOJIBHOTO Tapajuieienunea, MUpaMUAbl, MPU3MBbI, LWIMHIpA,
KOHYCa, Iapa; yMeHUe HaXOUTh OTHOIIIEHWE 00bEMOB MOJOOHBIX PUTYD
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YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPIUHAT,
BEKTOP, KOOPAMHATHI TOYKHU, KOOPAWHATHI BEKTOpPa, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha YHCIO, pa3lIoOKEHHUE BEKTOpa Mo Oasucy,
CKaJIsIpHOE TMPOU3BEACHHUE, BEKTOPHOE TMPOU3BEACHUE, Yrol MEXKIY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIN METOJ
JUTSI pEeLICHISI TEOMETPUYECKUX 337124 U 33/1a4 APYTUX YIeOHBIX TPEIMETOB
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YMeHnue BeIOMpaTh MOIXOASIIAN METO TS PEIICHUS 3a1a4H; TOHUMaHUE
3HAYUMOCTH MAaTEMAaTHKUd B HU3YYEHUU MPUPOJHBIX U OOIIECTBEHHBIX
MIPOLIECCOB U SIBJICHHI; yMEHHME pAaclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, yMEHUE IPUBOIUTH PUMEPHI MATEMAaTHYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Hucna u BBIYUCICHUS
1.1  HarypaubHsble u nensle yucina. [Ipu3Haky 1e1MMOCTH LEIbIX YHCel
12 Pammonanbupie ynciaa. OOBIKHOBEHHBIE W JIGCATHYHBIC JAPOOH, MPOICHTHI,
OeCcKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuit KOpeHb HaTypaJIbHOM cTeneHu. JledcTBus ¢ apupMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETEHU
14 Crenenp ¢ mnenbiM mokazateneM. CTeneHb C palMOHAIBHBIM TIOKA3aTENIeM.
' CBolicTBa CTENIEHU
15 CuHyc, KOCHHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypaIbHbIC JOrapru(MbI
JleiicTBUTENbHBIC YHCTA. ApPUPMETHYECKHE OIepalui C JICHCTBUTEIBHBIMU
1.7  gucnamu. llpuOnmkEéHHBIC BBIYMCICHUS, TPABWIA OKPYIJICHHS, NPUKUAKA |
OLIEHKA pe3yJIbTaTa BEIYUCIICHUH
1.8  IIpeoOpazoBaHme BhIpaKEHUI
1.9  KomruiekcHble yncia
2 VYpaBHEHUs U HEPABEHCTBA
2.1  llensle u qpoOHO-pallMOHATILHBIE YPABHEHUS
2.2  VppaunoHajbHBIE YpaBHEHHUS
2.3  Tpuronomerpuueckue ypaBHEHUS
2.4 Tloka3arenbHbIe U JIoTapu(MUIECKre ypaBHEHUS
2.5  llensle u qpoOHO-pallMOHATIbHBIE HEPABEHCTBA
2.6  VppanuoHanbHBIE HEPABEHCTBA
2.7  lloka3arenbHble U JlorapuMuyeckre HepaBeHCTBA
2.8 Tpuronomerpuveckne HepaBeHCTBA
2.9  CucteMbl U COBOKYITHOCTH YPaBHEHUH 1 HEPABEHCTB
2.10  YpaBHeHHs, HEPAaBEHCTBA M CUCTEMBI C ITapaMeTpaMu
2.11 Marpuna cucTeMbl IMHEHHBIX ypaBHEHUH. ONpenenTelb MaTPHIIBI
3 OyHKIMH U TpaduKh
31 Oyukuus, cnocods! 3aaanus GyHkuuu. I'padux Gynkuuu. BzanmuHo obpaTHbie
' ¢byukuu. Yérnele u Heu€THble QyHKIMK. [lepuoauueckue GpyHkunu
39 OOnacte ompeneneHUs M MHOXKECTBO 3HadeHMH ¢(yHkiuu. Hymu ¢yHKimu.

[IpoMexxyTkH 3HAKONMOCTOSIHCTBA. IIpOMEXYyTKM MOHOTOHHOCTH  (DYHKIIMH.




Maxkcumymbl 1 MUHUMYMBI (pyHKImu. HanGomnbiee M HauMeHblliee 3HAYECHUE
(GyHKINU HAa TPOMEKYTKE

Crenennas (yHKUMS ¢ HaTypaJdbHBIM M LIeNbIM MMOKazaTteneM. EE cBoiicTBan

3.3 . .
rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHU
3.4  Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5  TlokazarenbHas u norapupmudeckas GyHKINN, X CBOHCTBA U TpaduKu
36 Touku paspeiBa. AcuMntoTel rpadukoB (yHknmii. CBoiicTBa (YHKIHA,
' HEMPEPBIBHBIX Ha OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIIEN0BATEILHOCTEH
3.8  Apudmernyeckas u reomerpuueckas nporpeccun. Dopmyra CloXXKHBIX TPOIEHTOB
4 Hauana maTremaTiaeckoro aHaimsa
4.1  TlpousBoanas pynkuuu. [Ipon3BoaHbie 31eMEeHTapHBIX (HYHKIUI
[Ipumenenne NpPOM3BOJHONW K HCCIIEJOBAaHMIO (PYHKUIMH HAa MOHOTOHHOCTH M
4.2  sxctpemyMmbl. HaxoxaeHne HanOObIIero ¥ HAMMEHBIIETO 3HAYeHUsT PYHKIIUU Ha
OTpe3Ke
4.3  IlepBooOpaznasi. UnTerpan
5 MHoskecTBa U JIOTUKA
5.1  MmuoxecTBo, onepaiuu HajJa MHOKecTBaMH. [narpammel Ditiiepa — Benna
5.2  Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1  OmnucarenbHasi CTATUCTHKA
6.2  BeposTHOCTB
6.3  KombOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha IUIOCKOCTH
7.2 llpsiMble M MIJIOCKOCTH B IPOCTPAHCTBE
7.3 =~ MHOTOTpaHHUKH
7.4  Tena u MOBEPXHOCTH BpaIIEHUS
7.5  KoopnuHaTbl U BEKTOPbI
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