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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6a3oBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 rocyIapcTBEHHOrO  00pa30BaTENIbHOTO  CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanmmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJIAIONIMMHI OCHOBY JJIsl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IUYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BeposTHOCTh M CTAaTUCTHKA» 0a30BOr0 ypOBHS SIBISETCA
IPOAODKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mikouyibl. Kypc mpenHasHaueH 1jisi (pOpMHpPOBaHUS y OOYyYarolUXCS
CTaTUCTUYECKOM KYJbTYpbl M TIOHMMAaHUS POJIM TEOPUU BEPOSITHOCTEH Kak
MaTEeMaTUYECKOI0 MHCTPYMEHTA Ui MU3yUEHUsl CIy4yailHbIX COOBITH, BEJIWYUH U
npoueccoB. Ilpu u3yueHum kKypca oOOramaroTcs MNPEACTABICHUS YYallluXcs O
METO/IaX UCCIEAOBAHMS U3MEHUYMBOTO MUPA, PA3BUBAETCS IOHUMAHUE 3HAYUMOCTHU
¥ OOIIHOCTM MAaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOThEMIIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYyYHOI0 MUPOBO33PEHUS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHHE 3HAHUM, NOJYYEHHBIX IPH
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3SX MEXKIYy HUMU Ha BaXKHBIX TPUMEpaX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCTh M CTaTUCTUKA» CpPEAHEW IMIKOJbl Ha 0a30BOM YPOBHE BbIIEICHBI
CIIEyIOIllMe OCHOBHBIE cojepxkaTenbHble JHUHUU: «CiydyailHble COOBITHA |
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

BaxxHyto 4acTb Kypca 3aHMMaeT H3y4Y€HUE TIEOMETPUYECKOro |
OMHOMUABHOTO paclpeesieHuii U 3HAKOMCTBO C MX HEMPEPhIBHBIMU aHAJIOTaMHU
— IOKAa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Copepxxanne nuHuM «CroydallHble COOBITHSI U BEPOSITHOCTU»  CITY>KUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpe/ieIeHUU BEpPOSITHOCTEH
MEXIy 3HAUCHUSIMU CIIyYalHBIX BEJIMYMH, a TAKXKE 3Ta JIMHUS HEOOXOJMMa Kak
0a3a s W3ydeHUs 3aKoHAa OOJBIIUX YKced — (yHIaMEHTAIbHOTO 3aKOHa,
JEHCTBYIOIIETO B TMPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEIaracTcsi B 03HAKOMUTEIBHOM
dbopMe ¢ MUHUMAaNTFHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTo (hopMaIn3Ma.

Tembl, CBsS3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEIHMYUHAMH,
aKIEHTUPYIOT BHUMaHHUE IMKOJBHUKOB HA OINWCAHWUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PaCIpeNeiCHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 I0Ka3aTeNbCTB IMPUMEHSICMBIX
(hakxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoATHOCTh W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAMUTCS 1 yac B HENENI0 B TEUEHHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPKAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBieHne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpennee
apupMeTHyecKoe, MeauaHa, HauOoJiblllee W HaWMEHbIIee 3HAYCHHUA, pa3Max,
JUCTIEPCHS M CTAaHJIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHSI. DJIEMEHTApHBIC
coObITUs (MCcX0bl). BeposTHOCTH ciydailHOrO coObITHSA. Bau3ocTh 4acTOTh U
BEpOSITHOCTH ~ coObITi.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITUSMH.

Omnepanuy HajJ COOBITUSAMU: NIEpeEceUeHUe, 00bEINHEHUE, TIPOTUBOIIOIOKHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydarHOro
skcniepuMmenTa. dopmyna nonHoi BeposTHOCTU. HezaBucruMble cOOBITHS.

KoMOunaTopHoe npaBuino ymHoxxkeHus. IlepecranoBku u akropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciydaiiHbIi ONBIT (MCNIBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCHBITAaHWN A0 TniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuvaitHas  BenmuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTUKHA  CIIyYaWHBIX  BEJIMYMH: MaTeMaTH4YeCKOe
OXUJAHUE, IUCHEPCUs U CTaHAApPTHOE OTKIOHEHWE. lIpumepsl NpuUMEHEeHUs
MaTEMaTU4YECKOr0 OXKUIAHUs, B TOM YHUCJIE B 3aJa4ax U3 IOBCECIHEBHOW >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW CiyyallHOM BenuuyuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4alHbIX BEJIMYMH. MaremMaTuyeckoe OXUIAaHUE U
JUCTIEPCUsi TEOMETPUIYECKOT0 U OMHOMHUAIBHOIO paclpeaeieHui.

3akoH OOJIBIIMX 4YHCEI M €ro poJib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/] UCCIIEAOBAHUM.

IIpuMepbl HENpPEpBIBHBIX Cily4alHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpenesieHus. 3aga4uu, IpUBOIAIIME K HOPMAIBHOMY pacupeneneHuto. [lonstue
O HOPMAJILHOM pacCIIpeeICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aHUMOJECUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ay, pelIeHnH, paccy X IEHUN;
BOCHPUUMUYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6e30MmacHoro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ TMUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); (bu3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbiM  cepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYCCKUX 3a/1a4 MATEMAaTHUYCCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpembl, OCO3HaHHWEM TJOOAIBHOTO  XapakTepa 9SKOJOTHYECKUX IMpoOIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JJIS PCIICHHs 33jad B
00JIACTH OKPY’)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

Cc(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTUKH, [MOHAMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEYECKOW JMeATEIBHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUJIS Pa3BUTHs [HMBHIW3ALMHN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIIECIOBATCILCKYIO JICITCILHOCTD
WHWBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHIMU OeUCTNEUAMU.

1)  VYuueepcarvnvie  noznasamenvhvie  Oeticmeus, — 0Oecnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXC (0CB0eHUe
Memo008  NO3HAHUA — OKpYJICAWe20  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBuA:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MTPU3HAKA MATEMaTHICCKUX
O00BEKTOB, TOHATHH, OTHONICHUH MEXAY MOHATUAMH, (OPMYIUPOBATH
OTpEeeCHUS  TOHATUH; YCTAHABJIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBbIC, YacCTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

e BBIOMpaTh croco0® pemieHUs ydyeOHOM 3ajauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
O0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHUIA,

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HWCTOYHHUKOB  PA3JUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITCIIBHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Yuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.

OO0menne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh IOIY4YECHHBIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIICJICHHBIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB Juajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHNUS;
OPEJICTaBIsATh  pe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaTbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, TUIAHUPOBATH OPTAHU3AIIUI0 COBMECTHOM
paboThI, paclpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/lauM, BBIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMMEIOIUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU T[O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUU U MBICIMUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yJibTara peleHnsl MaTEMAaTHIECKOM 3a/1auu;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MNpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTHXKECHHUS PE3YNbTAaTOB AECATEIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHYecKoe,  MeauaHa,
HauOosbllIee, HAUMEHbLIEEe 3HAaUEHNE, pa3MaX MacCUBa YHCIOBBIX JaHHBIX.

OnepupoBaTh NOHATUSAMU: CIYYallHBIM SKCIEPUMEHT (OMBIT) U CIIy4dailHOe
coObITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA MCXOJ) CIYyYalHOTO OIBITA;
HaXOJUThb BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOJWTb W CPaBHUBATh BEPOATHOCTH COOBITMM B M3YyYEHHBIX CIIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEpECEUEHUE U OOBEIUHEHHE
JAHHBIX ~ COOBITHM, COOBITHE, TPOTUBOIOJOKHOE JAaHHOMY  COOBITHIO;
I0JIb30BaThCsl AuarpaMMamMu Jiliepa U GpOpMyJIoN CII0KEHUS BEPOSATHOCTEN MpHU
pELICHUH 3aaay.

OnepupoBaTh MOHATUSMU: YCIOBHasi BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUJIA YMHOXKXEHHS, C MOMOIIbIO Je€peBa
CJIy4ailHOTO OIbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PELLIEHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HCIHBITAHUE, HE3aBUCUMBIE HWCHBITAHMS, CEPHS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUI B CEpPUH
HE3aBUCUMBIX MCHBITAHUMN JI0 MIEPBOTO yCIeXa; HAXOUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, TMarpaMMa pacIipeiesieHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUI0 WK C IIOMOIIBIO TUarpaMm.

OnepupoBaTh MOHITUEM MATEMATUUYECKOTO OKHUIAHUS; IPUBOIUTH IPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYAaWHOW BEIWYMHBI HAXOIWTH
MaTEMAaTUYECKOE OKUAAHUE M0 TAHHOMY PaCIIPEICIICHUIO.

HmeTh nipeAcTaBieHe O 3aKOHE OOJbIINUX YHUCEIL.

NmeTp npencTaBiieHue 0 HOPMAJIBHOM PaCIPEICIICHUU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne /i Kontpoabnbsie  IlpakTuueckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIEe PecypChl
padoThI padoThI
1 [IpencraBieHne AaHHBIX U ONUCATEIbHAS 4 httos://m.edsoo.ru/FO3BBNGHE
CTaTUCTHKA
CrnyualiHble ONBITHI U CITydaiiHbIE
2 COOBITHS, OTIBITHI C PABHOBO3MOKHBIMHU 3 1 https://m.eds00.ru/036ZK3G08
3JIEMEHTAPHBIMU UCXOJJaMU
3 Oneparyn Hafl COOBITHAMH, CIIONCHHE 3 https://m.edsoo.ru/1X5YQJKCT
BEPOSITHOCTEH
VYciioBHast BEpOSATHOCTh, 1EPEBO
4 CJIy4aifHOTO OIbITa, GopMyJia MOTHON 6 https://m.edso0.ru/MG7XWY9I5
BEPOSITHOCTH U HE3aBHCUMOCTB COOBITHIA
5 OneMeHThl KOMOMHATOPUKU 4 https://m.eds00.ru/93EIMTAGW
6 Cepuu 1ociae10BaTeNbHbIX UCTIBITAHUN 3 1 https://m.edsoo.ru/B17GH8VYR
7 CriyuaiiHble BEJIMUNHBI U paclIpeeIeHUs 6 https://m.edsoo.ru/W31256YUQ
8 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 5 2 https://m.edsoo.ru/F2NRENL5Z
OBLIEE KOJIMYECTBO YACOB I1O0 34 2 5

[NPOT'PAMME




11 KJIACC

KosmmyecTBo yacoB
HaumMeHoBaHuUe pa3iejioB H TeM DJieKTpoHHbIE (IIU(pOBHIE)
Ne n/m Kontpoabnbie IIpakruueckue
NPOrpaMMblI Bcero o0pa3oBaTejIbHbIe PecypChl
padoThI padoThI
M N
1 ATEMATHHCCROC OAHRAHUE CITyHatHOH 4 https://m.edsoo.ru/NLUR2F4P4
BEJIMYMHBI
2 Jlucniepeiti 1 CTARAAPTHOE OTKIOHEHIE 4 1 https://m.eds00.ru/9GOF3UXPG
CITy4aliHOU BEJIMYMHBI
3 3aK0H OOJIBIITNX YUCEIT 3 1 https://m.eds00.ru/3S0TJOXPH
o .
4 CHPEPRIBHDIC CTLYHAIHBIC BEIHHHIET 2 https://m.edsoo.ru/UESKK8SEX
(pactipeneneHus)
3) HopwmanbsHoe pacnipenenenus 2 1 https://m.edsoo.ru/V2IPEPSDW
I1 600
6 OBTOPEHHE, 0DO meHIiIe 1 19 2 https://m.eds00.ru/957SUT5BH
cUCTEeMaTH3aIlHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
ITPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA
UutaTh ¥ CTPOUTH TAOJIUIIBI U IHATPAMMBI

OHepI/IpOBaTB IIOHATUAMMU: cpeaHee apI/I(l)MeTI/I‘leCKOC, MEAHUaHa,
HaI/I60JII)IHee, HaAaMMCHBIICC 3HAYCHUC, pa3dMax MaCcCUBa YHUCIOBBIX

JaHHBIX

6.3

OmnepupoBaTh TOHATUSAMH: CIydalHBIH OKCHEPUMEHT (ONBIT) W
cilydaifHoe COOBITHE, DJIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ)
CIy4ailHOr0  ONbITA;  HAXOAUTH  BEPOSTHOCTH B  OMNBITAX  C
PaBHOBO3MOKHBIMHU CJ'Iy‘IaﬁHI;IMH CO6I)ITI/I$IMI/I, HaxXoJuThb W CpPaBHUBATH

BEPOATHOCTU COOBITHII B HU3YUCHHBIX CJ'Iy‘lElfIHHX OKCIICPUMCHTAX

6.4

6.5

6.6

6.7

6.8

Haxoaute u ¢opmynupoBaTh COOBITHS: IepecedeHHe U OObeInHEHHE
JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCs  AMarpaMMamMu  Diinepa W QOpPMYNION  CIOXKEHHS

BEPOSTHOCTEN MPH PELICHUHN 3314

OnepupoBaTh NOHATHUSAMHU: YCJIOBHas BEpPOSITHOCTb, HE3aBUCHMBbIE
COOBITHS; HAXOIUTHh BEPOSTHOCTH C MOMOIIBIO NMpaBHJIa YMHOXKEHHS, C
MOMOIIBIO JE€PEBA CIYYAHHOIO OIbITA

[IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS MIPU PEIICHUH 3a]a4
OnepupoBarh MOHATHSMU: UCIIBITAHNE, HE3ABUCUMBIE HCIBITAHUS, CEPUS
WCIBITAaHUH, yCIIEX U HeyJaua; HaXOAUTh BEPOSATHOCTU COOBITUN B CEpUU
HE3aBHCHMBIX MCIBITAHUM 10 NEPBOrO YCIE€Xa, HaXOAUTh BEPOSATHOCTU
cOOBITHI B cepuM UcTibITaHul bepHysn

OnepupoBarh MNOHATUAMM: CIydallHas BEIWYMHA, pacHpeieicHue

BEPOATHOCTEN, Uarpamma pacipeeseHus

11 KIIACC




Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi
pe3yJbTara
5} Teopus BEpOSTHOCTEN U CTATUCTHKA
5 1 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUW CIIy4YalHOM  BEJIMYHUHBI 10
' pacrpeiesIeHUIO WIH C MOMOIIbIO AUarpaMm
OnepupoBarh TMOHSITHEM MaTEMaTHYECKOTO OXXHJIAHHS, MPUBOJIUTH
5 5 IpUMEpbl  TOTO, KaKk MpPUMEHSEeTCS MaTeMaTU4eckoe OXHJaHue
' CIIy4allHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OXXHIAHHE I10
JTAHHOMY pacrpe/IeICHUIO
5.3 HNwmetp npeacTaBiaeHne 0 3aKOHE OOJIBIITUX YHCETT
5.4 Nwmets npeacTaBiieHne 0 HOpMajabHOM pacrpeaeeHuu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC
IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
Koxn
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpeacraBnenne HaHHBIX C TMOMONIbIO Tabimmim wu  guarpamm. CpenHee
6.1 apupMeTHyecKoe, MeJIuaHa, HauOoJsiblllee W HaMMEHbIIEe 3HAYEHUs, paszMax,
JUCIEepPCUsl U CTAHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CraydaiiHple SKCIIEpUMEHTHI (OMBITBI) M CIy4YailHbIe COOBITHS. JIeMEHTapHbBIE
coObITHs (Mcxofbl). BepositHocTh ciywaliHoro coObiTus. bim3ocTs yacToThl U
6.2 BEPOATHOCTH cOOBITUH. CiydaiiHble ONBITHI C PAaBHOBO3MOYKHBIMU 3JI€MEHTAPHBIMU
coObITHsIMH.  BeposTHOCTM  COOBITMII B ONBITaXx €  PaBHOBO3MOKHBIMU
3JI€MEHTapPHBIMU COOBITUAMHU
6.3 Onepauuy Hajx COOBITUSMU: IepeceueHue, OOBEAMHEHHE, MPOTUBOIIOJIOKHbBIE
' coObITHs. [lnarpammsl Ditnepa. @opmyiia ClI0KEHUsS] BEpOSITHOCTEH
6.4 YcnoBHas  BEPOSATHOCTb. YMHOMXKEHHE BEPOSATHOCTEH. JlepeBO  Ciay4allHOro
' skcniepuMmenTa. @opmyna nosHo# BeposiTHocTH. HezaBucrumMbie COOBITHS
65 KomOunatopHoe mnpaBwio ymHOXxeHus. IlepecranoBku u daxrtopuan. Ywucio
' couetanuil. Tpeyronbauk Ilackang. ®opmyna Ounoma HeroToHa
bunapHblii cnyyaliHeli ONBIT (WCIBITaHUE), ycnmex M Heydada. HesaBucumble
6.6 ucneltanus. Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymmn
6.7 Cnyuaiinas BenuuuHa. Pacripenenenue BeposiTHocTed. [narpamMmma pacnpeneneHus.
' [Tpumeps! pacnipeieieHni, B TOM YHCIIe TeOMETPUYECKOe U OMHOMHMAIBLHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
5 Teopus BEpOATHOCTEN U CTATUCTHUKA
5.1 UucnoBbple XapaKTEPUCTUKHM CIIy4alHBIX BEIMYMH: MAaTEMaTH4YECKOE OXKUIAHHE,




JUCTIepCUsl U CTaHAApTHOE OTKJIOHeHue. [Ipumeprl mpuMeHeHUsT MaTeMaTU4eCKOro
OXKHMJIaHMsI, B TOM YHCJIE B 3a7a4yax U3 MOBCEIHEBHOM >XM3HU. MaTemaTudeckoe
OXHMJIaHWe OWHAPHOM CIIy4ailHOW BEIMYMHBI. MaTeMaTHYECKOE OXKHUIAHHUE CYMMBI
CIy4alHBIX BEIMYMH. MaTemMaTH4eckoe OKUJAHUE U JAUCIEPCHS] T€OMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIipeleIeHH

5.2

5.3

3akoH OOJBIIMX YHUCENI M €ro posib B Hayke, Mpupoae U olmiectBe. BriOopouHbIit

METOJI UCCIIENOBAHUI

IIpuMepel  HeNpepbIBHBIX  CIy4alHbBIX BelIMYHMH. IloHsATHE O IUIOTHOCTH
pacnpezeneHus. 3aJa4y, IPUBOIALINE K HOPMaIbHOMY pacnpeneneHuro. [lonsatue o

HOPMAaJIbHOM pacmpeieICHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHus

Brnanenne MerogamMm J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3a71ay;
yMeHue (GopMyJIMpOBaTh U ONEPUPOBATh IOHATHAMM: OIpEAEICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTeJIbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKM; MPUMEHATh MX; YMEHHE (OPMYJINPOBATh
o0paTHOE€ M NPOTUBOIOJIOKHOE YTBEP)KIEHUE, NPHUBOJIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, UCIIOJIb30BAaTh METOJl MaTeMAaTHU4YeCKOM  MHIYKLUU;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXKIECHUS NPU PELICHUU 33]ad, OLECHUBATh
JIOTUYECKYI0  TPaBUJIBHOCTb  PACCY)KIEHUH; yMEHHE  OIEepUpOBaTh
HOHATUSMHM: MHOXECTBO, IOJAMHOXXECTBO, ONEpalMd HaJ MHOXECTBaMU;
YMEHHUE HUCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar i ONUCAHUs
peasbHbIX MPOLIECCOB M SABJICHUN M MPHU PELICHUU 3a/a4y, B TOM YHUCIIE U3
JpYruX Yy4eOHBIX HpPEIMETOB; YMEHHE OIEepUpOBATh MOHATHUAMM: Ipad,
CBSI3HBIN Tpad, AepeBo, LUK, Tpad Ha MIOCKOCTH; YMEHHUE 3aJaBaTh U
ONMMCHIBAaTh Tpadbl pa3IMYHBIMU CIOCOOaMU; HCMOIb30BaTh TIpadbl NpU
pelIeHnu 3a1a4

VYMeHue onepupoBaTh IMOHATUSAMHU: HATYpalbHOE YHUCIO, LEN0E YHUCIIO,
CTENEHb C IIEJIBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
paloHaIbHBIM IOKA3aTeNIeM, CTENEHb C JEWCTBUTEIbHBIM IOKAa3aTelIEM,
jgorapuM 4YHUCIa, CHUHYC, KOCHMHYC M TaHI€HC IPOU3BOJBHOIO YHCIA,
OCTaTOK [0 MOJYJI0, PalMOHAIBHOE YHCIO, UPPALMOHATIBHOE YHCIO,
MHO’KECTBa HAaTypaJlbHbIX, LIEJbIX, PALIMOHAIBHBIX, JEHCTBUTEIbHBIX YHCET;
YMEHHE HCIONb30BaTh MPHU3HAKK JEIUMOCTH, HAUMEHbLIMHA OO
JenuTeNns W HauMeHblllee ofliee KparHoe, ainroputM EBkimpa npu
pEIIEHNN 3a/lay; 3HAKOMCTBO C Pa3JIMYHBIMHM INO3UIMOHHBIMH CHCTEMaMU
CUHCIJICHUS; YMEHHE BBINOJHATH BBIYMCICHUE 3HAUECHUH U MpeoOpa3oBaHUs
BBIp@KEHUI CO cTemeHsAMU M Jorapupmamu, mpeodpa3oBaHus JApPOOHO-
paloOHaJIbHBIX  BBIPAKEHUN;  yYMEHHE  ONEpUpOBaThb  MOHATUSIMHU:
MOCIE0BATENbHOCTh, apudMeTnyeckass MpOrpeccusi, TreoMeTpudecKas
nporpeccusi, O€CKOHEUHO yObIBarollass TeOMETpHYecKas IpOorpeccus;
yYMEHHUE 3aJaBaTh IMOCJIEIOBATEIBHOCTH, B TOM UHUCIE C IOMOILBIO
PEKYpPPEHTHBIX (HOpMYJ; YMEHHE ONEepUpOBaTh MOHATUSMHU: KOMILJIEKCHOE
YHUCJI0, CONPSOKEHHBIE KOMIUIEKCHBIE UHUCIA, MOIYJb M  apryMEHT
KOMIUIEKCHOTO ~ 4YHcia,  (opMa  3amUCH  KOMIUIEKCHBIX  YHCel
(reoMeTpuyeckas, TPUTOHOMETpHYEeCcKass M  anreOpanyeckas); YMETb
IPOU3BOAUTh apU(METHUUECKHE JEHCTBHS C KOMIUIEKCHBIMHM YHCIIAMU;




MPUBOAUTH MPUMEPHI MCIOIB30BAHUS KOMIUIEKCHBIX YHUCEN; ONEepUpPOBATH
NOHATUSIMU:  MaTtpuma 2x2  u  3%3,  onpenenureslb  MaTpUIIbl,
reOMETPUUYECKUIN CMBICI OMPEIETUTENS

YMeHue onepupoBarh IOHATHUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
NOKa3aTeIbHbIC, CTENEeHHbIC, JOrapU(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHUsI U HEPABEHCTBA, UX CUCTEMbI; YMEHUE OIIEPUPOBATH ITOHATUSIMU:
TOKIECTBO, TOXJAECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPAaBEHCTBO,
CUCTEMAa YPAaBHCHMM M  HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pelIaTb YPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATh YPABHEHMSI, HEPABEHCTBA, UX CHUCTEMBI
JUIA PEUICHHsT MaTeMaTHUYeCKUX 3ajad M 3a]ad M3 paziIHuHbIX objacteit
HayKU U PEAIbHOU KU3HU

YMeHue onepupoBarh MOHATHAMM: (YHKIMS, 4YETHOCTh (YHKLHUH,
HEPUOJIMYHOCT (PYHKIUH, OrPAaHUYEHHOCTb (YHKLIHUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIHMH, HAauOOJNbIIee W HAWMMEHbIICe 3HAYCHHS
(GyHKIMK Ha MPOMEXYTKE, HENpepbiBHAS (DYHKIUS, aCUMIITOTHI Tpaduka
¢yHKIMU, TepBas W BTOpas MPOW3BOJAHAS (YHKIWH, T€OMETPUYECKUN H
¢u3nyecKuil CMBICI  IPOU3BOJHOW, THepBOOOpasHas, OMNPECIIEHHBIN
UHTErpajl; YMEHHME HaXOIUThb ACUMOTOTHl TIpaduka (GYHKUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3UIIUU
(GyHKLINH, HAXOUTHh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKLUMH; YMEHUE HCIIOJIb30BaTh
NPOM3BOJIHYIO JUIsL MCCIelOoBaHUA (DYHKIMI, HaXOQUTh HaumOONbLINE U
HauMEHbIINE 3HAa4eHHUs] (YHKIUN; CTPOUTHh TpauKU MHOTOUJIEHOB C
UCIIOJIb30BAaHMEM  amrapaTa MaTeMaTHYeCKOro aHalu3a; I[pPUMEHSTh
IIPOM3BOJHYIO JUISl HAXOXKJEHUS HAWIYyUYLIero pelieHus] B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAWUTh
IUIOIAAN U 00BEMBI (UIYp C TIOMOIIBIO MHTErpaja; NPUBOAUTH IPUMEPHI
MaTeMaTHYECKOr0 MOJEIUPOBAaHUs C MOMOIIbl0 auddepeHnanbHbIX
YPaBHEHUNU

YMeHue onepupoBaTh HNOHATUAMU: rpapuK QyHKIMH, oOpaTHas (QyHKUHMSA,
KOMIO3UIMS (QYHKUMHA, JHMHEWHas QYHKIMS, KBaapaTHuHas (QYyHKIUS,
paunvoHanmbHass (YHKLHUSA, CTeNeHHas (YHKIMsS, TPUTOHOMETPHUYECKUE
¢yHKMu, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTeslbHas U
jgorapupmuueckas (GyHKIHUU; YMEHHE CTPOUTh TIpauKu H3Y4EHHBIX
(byHKUUH, BBITOIHATH NpeoOpa3oBaHus IpapuKoB (GYHKIIMNA, UCIIOIb30BaTh
rpaduKy JUIS W3yYeHHUs TPOILECCOB M 3aBUCHMOCTEH, MIPHU pPEIICHUH 3amad
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3a/ad W3 PEaTbHON KHU3HH, BBIPAKAThH
(dopMynaMu 3aBUCHMOCTH MEXIY BEIMUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpadpukn (QYHKOUH 178 pelieHus ypaBHEHHMH, HEpaBEHCTB U 3aJad C
napamMeTpamMu; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA
pELICHUI YPaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pematb TEKCTOBBIE 3a/Jaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JIOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJOTH, 3a/ladyil U3 O0JacTU YIpaBICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaAMM); COCTABJIATH BBIPAKEHHUS, ypAaBHEHUS, HEPAaBEHCTBA U HUX
CHUCTEMBbI 1O YCJIOBHMIO 3a/layd, HCCIEN0BAaTh IIOJYyYEHHOE pELIECHUuE U
OLICHUBATh TPABAONOJOOHOCTh PE3yJbTaTOB; YMEHHE MOJCIUPOBAThH
peasibHblE CHUTYallMM Ha $S3bIKE MaTEMaTHKH; COCTaBJISATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/a4H, UCCIEN0BATh
NOCTPOCHHBIE ~ MOJIEIM  C  HWCIHOJBb30BAaHMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH [1OJTYUEHHBIN pe3ysbTar

YMeHne omnepupoBaTh MOHATUSMHU: CpelHee apu]mMeTHdecKkoe, MeaHuaHa,
HauOoJbIllee U HaUMEHbIIEe 3HAYCHMs, pa3Max, JUCIEpPCHUs, CTaHJIapTHOE
OTKJIOHEHHE YHUCJIOBOTO Ha0Opa; yMEHUE H3BJEKaTh, MHTEPIPETUPOBATH
uHpOpPMALIKIO, TPEACTABICHHYI0 B TAaONUIAX, Ha AMarpammax, rpadmukax,
OTPaXKAIOIYI0 CBOMCTBA PEAIBHBIX INPOLIECCOB U SBIICHUM; NPEACTABIATh
UHPOpPMALMI0O C TOMOLIBIO TalNMIl M  JAWarpamMM; HCCIelI0BaTh
CTaTUCTHYECKUE JaHHBbIE, B TOM YHUCIIE C IPUMEHEHHEM TrpaduyecKux
METO/O0B U 3JIEKTPOHHBIX CPEJACTB; rpauyecKu HccIe0BaTb COBMECTHBIE
HaOJII0ICHUS C TOMOIIIBIO JIMarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue onepupoBaTh IMOHATUSMHU: CIy4YalHBIA ONBIT M CIIydalHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHSA; YMEHUE BBIYHUCIATH
BEPOSTHOCTb C MCIIONb30BaHMEM TIpaUUecKMX METOJIOB; IMPUMEHAThH
GopMyNbl CIIOKEHUS M YMHOXEHMsS BepoATHOCTeH, (QopMmylly MOIHOM
BEPOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHMBAaTh BEPOATHOCTH peajbHBIX COOBITHI; yMEHHE OIEepPUpPOBATh
NOHATUSIMM:  Cly4yailHass BeJIMYMHA, paclpefesieHue BEepOsITHOCTEH,
MaTeMaTUYeCKOe OXHJaHue, JUCHEepCUs U CTaHJApTHOE OTKJIOHEHHUE
CIy4ailHOM  BeJIMYMHBI, (QYHKUMHM  pacrlpeieneHuss U  IUIOTHOCTH
PaBHOMEPHOT0, MOKA3aTeJIbHOIO U HOPMAJIBHOI'O PaclpeiciiCeHu; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCHpEICIICHUN I pELICHMs 3a/ad;
3HAaKOMCTBO C TOHSTHUSAMH: 3aKOH OOJBIINX YHCEJ, METOJbl BHIOOPOUYHBIX
UCCIIEIOBaHMI; YMEHUE PUBOIUTH PUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX
YyHucesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OIEepHUpOBaTH
MOHATUSIMM:  COYETAaHUE, I[IePEeCTaHOBKA, YHCIO COYETaHUH, YHUCIO
nepectaHoBoK; OWHOM HblOTOHA; yMeHHEe NPUMEHSTh KOMOHMHATOPHbBIE
GakThl W pacCyXIeHUs s pelleHus 3a7ay; OLEHUBAaTh BEPOSITHOCTH
peanmbHBIX  COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH ITOJTYUEHHBIN pe3ysbTar

YMeHue omnepupoBaTh NOHATHUAMU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUYHMHA YyIJa, IUIOCKUI yroJ, IBYIpPaHHbIN
YIoJ, TPEXTPAHHBIA YroJy, CKPEIIUBAIOLIMECS MPSAMBIE, MapauIeIbHOCTh U
NEPIEHIUKYJIAPHOCTD NPSMBIX U IUIOCKOCTEH, YrOa MEXAy MPSMBIMU, YIOJ
MEXy NPAMON M IUIOCKOCTBIO, YTOJ MEXIY IJIOCKOCTSAMHU, PACCTOSITHUE OT
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TOYKH OO0 INUIOCKOCTH, PACCTOAHHUC MCKAY IMPSAMBIMH, PACCTOAHHUEC MCKIY
IIJIOCKOCTAMHU, YMCEHUC HMCIIOJB30BaTh IIpU PEIICHHHU 3aJad HN3YUCHHBIC
(baKTBI U TCOPEMBI INIAHUMCTPHUU, YMCHHUEC OLUCHHUBATH PasMEpPhbI 00BEKTOB
OKpyXKammero Mvpa, CTpOUTbh MATEMATHUYCCKUE MOJCIN C IIOMOIIBIO
rCOMETPHUICCKUX MMOHATHH | BCJIMYMH, peulaTb CBsJA3aHHBICE C HHUMHA
MPAKTUYCCKUC 3aJa4r

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYPBI, 00BEM (GUTYDHI,
MHOT'OIPAHHUK, IPAaBUJIbHBIA MHOTIOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
KyO, mnapajuienenumnesa, mnpusMma, nupamuaa, ¢Gurypa M TOBEPXHOCTh
BpallleHus, LWINHAP, KOHYC, mmap, cdepa, miomans cdepsl, IUIOMAIL
MOBEPXHOCTH THPAMHIIBI, TPU3MBI, KOHYCa, LWIMHIApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  Mapajijiesienuieaa, MNUpaMuabl, PU3MBbl, HIMHAPA,
KOHyca, Ilapa, pa3BEpPTKa IMOBEPXHOCTH, CEYEHHUs KOHyca U LMIMHAPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEUEHUE Ilapa, IIJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUeHUE
MHOTOTPaHHHKA, HM300pa)kKaTh MHOTOTPAHHUKH, (DUTYpPBl U TIOBEPXHOCTH
BpalEHUs, UX CEUYEHHUs], B TOM YUCIIE C NMOMOILIBIO 3JEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHSTh CBOMCTBA T€OMETPUYECKUX (DUTYP, CAMOCTOSTEIBHO
dbopMynupoBaTh ONpeAeNaeHUs] U3y4aeMbIX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOWMCTBAX M MpPHU3HAKAX T'EOMETPUYECKUX (Uryp, 0OOCHOBHIBATHHIIM
OmnpoBepraTh HX; YMEHUE TMpOBOAUTH Kiaccupukanuo ¢uryp mo
pa3aMyYHBIM [PU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE JOMOJIHUTEIbHBIC
MOCTPOCHUS

11

YMeHue onepupoBarb MOHATUSMHU: JBUXKEHUE B  IPOCTPAHCTBE,
napaﬂnem,Hmﬁ MNEpEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHWe M0A00UsI, TNOJOOHBIE (UIYPB; YMEHUE
pacro3HaBaTh paBHbIE U MOAO0OHBIE (DUTYpPBl, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; MUCIOJIb30BAaTh T€OMETPUYECKUE OTHOIICHUS MPHU
pelIeHrnH 3a]a4; HaXOJUTh TEeOMETPUYECKHE BEIWYHHBI (JJIMHA, YTOIl,
IomIaab, 006EM) MpHU pelIeHUu  3a7a4 U3 IPYruX yueOHBIX IPEIMETOB U U3
peanbHOM KM3HU; YMEHUE BBIYUCIATH TEOMETPUUECKHE BEIUYMHBI (JIMHA,
yroJ, IUIOIIa/b, O0BEM, MIIOMAAb MMOBEPXHOCTH), HCIONB3YS H3yYCHHBIC
(I)OpMy.]'IBI N MCTOABI, B TOM 4YHCIIC: IIJIOIIAaAb ITOBECPXHOCTH IMHPAMHIEBI,
NpU3MBI, KOHYyCa, IWJIHWHIpa, IUomanas chepbl; 00bEM  KyOa,
NpAMOYTOJIBHOI'O IapaJuiCCnuiecaa, MnupaMuabl, TMIpPpU3MbI, LTUIWHApPA,
KOHYCa, I1apa; yMeHUEe HaXOUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD
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YMeHue onepupoBaTh NOHATHUSMU: MPSMOYTOJbHAs CHUCTEMa KOOPAMHAT,
BEKTOP, KOOPJIWHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3joKEHHE BeKTopa Mo 0Oasucy,
CKaJsIpHOE TPOM3BEICHHE, BEKTOPHOE IMPOU3BEACHUE, YOl MEeXay
BEKTOPAMU; YMEHUE UCTOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIM METOA [T
peLIeHHs TeOMETPUUECKUX 3a]1a4 U 3a/1a4 JPYTUX y4eOHBIX MPEAMETOB

13

YMeHue BeIOMpaTh MOAXOASAIINN METOM JIJIsl PEIICHHS 3a/laui; MOHUMaHUe




3HAUMMOCTH MAaTEMATHKH B W3YYCHHH MPHUPOAHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJIGHUH; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIAUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Kox
1 Yucna v BIYKCICHUS
1.1  HarypaubHble u nemnble yncna. [IpuzHaku 1e1MMOCTH LEbIX Yucel
12 Panmonanbupie  umucna. OOBIKHOBEHHBIE M JIECATHYHBIE JApOOH, TPOLIEHTHI,
OCCKOHEYHBIC MTEPUONUCCKHIE TPOOH
13 Apudmernueckuii KOpeHb HATypajdbHOW creneHH. J[eHCTBHS ¢ apupMeTHYECKHUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenb ¢ nenbM nokaszareneM. CreneHb ¢ palMOHAIbHBIM NoKa3aTesneM. CBOHCTBa
' cTereHu
15 CuHyc, KOCHHYC ¥ TAaHIEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapu¢wm uncna. JlecsiTuunble 1 HATYpaJIbHBIE JTOTapU(PMBI
JelicTBuTenpHble yKciaa. ApupMeTHdeckue onepanuu c JIeHCTBUTENbHBIMU YUCIAMH.
1.7  IlpubnmxEHHbIC BBIUUCIIEHUS, NPaBUIa OKPYIJIEHUS, IPUKUJKA U OLIEHKA pe3ysbTaTa
BBIYKCIICHUN
1.8  IIpeoOpa3oBaHme BRIpAKESHUH
1.9  KomruiekcHble yncia
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1  llensle 1 IpoOHO-palMOHATIEHBIE YPABHEHUS
2.2  HppaunoHanbHBIE YpaBHEHUS
2.3 = TpuroHoMeTpuiecknue ypaBHEHHUS
2.4  Tloka3arenbHble U JorapupMuyecKre ypaBHEHUs
2.5  llensie 1 1poOHO-paIOHAIEHBIC HEPABEHCTBA
2.6  HppaunoHanabHbIE HEPABEHCTBA
2.7 Tloka3arenbHbIe U JIoTapu(pMUIECKre HEpaBEHCTBA
2.8  Tpuronomerpuyeckue HEpaBeHCTBA
2.9  CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10  YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Marpura cucTeMbl IUHEHHBIX ypaBHeHUH. OnpeaenuTelh MaTPHIIBI
3 OyHKIHH U TpaduKu
31 Oyukuus, cnocodbl 3amaHus ¢(ynkuumu. [paduk ¢yHknun. BsaunmHo o0paTHBIE
' ¢yukuuu. YétHeie 1 HeuéTHBIe pyHKUMHU. [lepuognueckue GpyHKINHI
O6nactp ompeneracHUss W MHOXKECTBO 3HaueHWd GyHkumu. Hymum yskmum.
3.2  IlpomexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.

MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Haunbosbiiee u HaMeHblllee 3HadeHne pyHKIuu




Ha IPOMEXYTKE

Crenennas pyHKIHS C HaTypaJbHBIM U LieJbIM MoKa3zareneM. EE€ cBoiicTBau rpaduk.

3.3 . .
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4  Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U rpaduKu
3.5  lloka3arenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl TpadukoB GyHKIMA. CBoMcTBa (DYHKIIHM, HEMTPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna cia0XKHBIX IPOIEHTOB
4 Hauana maTtemaTn4eckoro aHaausa
4.1  IlpousBoanast pynkuuu. [IpouszBogHbIe 2IeMEHTapHBIX QYHKIIUH
[IpumeneHre mNPOM3BOAHON K HCCIEAOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh H
4.2  okctpemMymbl. HaxoxneHue HamOONbIIEr0 M HAUMEHbBINErO 3HadeHHs (YHKIUU Ha
OTpe3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHoskecTBa U JIOTHKA
5.1 = MHoxecTBO, onepaluu HajJ MHOKecTBaMHu. [{uarpammel Ditiiepa — Benna
5.2  Jloruka
6 BeposITHOCTB ¥ cTaTUCTHKA
6.1  OmnucarenbHasi CTATUCTHKA
6.2  BepossTHOCTB
6.3  KomOunaropuka
7 I'eomeTpus
7.1  ®urypsl Ha MJIOCKOCTH
7.2 | TlpsMbIe U TUIOCKOCTH B IIPOCTPAHCTBE
7.3 = MHOrOrpaHHUKH
7.4  Tena v NOBEPXHOCTHU BpaIllEHUS
7.5  KoopauHaTsl U BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1 bynumosuu E.A., bynsiueB B.A., Maremaruka. BepoatHOCTb 1
cratuctuka. 10 kimacc. ba3oBsiil ¥ yriyOa€HHBINA yPOBEHb.
2 bynumosud E.A., bynerueB B.A., MatemaTtuka. BeposiTHOCTb 1
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1 bynumosuu E.A., BynerueB B.A., Maremartuka. BepossTHOCTb U
cratucTtuka. 10 knacc. ba3oBbiii U yriayOnEHHBIN YPOBEHB.

2 bynumosuu E.A., BynerueB B.A., Matemartuka. BepoaTHOCTb 1
cratuctuka. 11 kmacc. ba3oBslil 1 yriyOnEéHHBIA YPOBEHD.

3 Bpoackuit N.JI., Memakuna O.C, BepositHocTb U ctatuctuka 10-11
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