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MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTD KaK ¢ TOYKU 3PEHUS MPAKTUUYECKUX MPUITIOKEHUM, TaK U
UX pOJIM B 00pa3oBaHUM, HEOOXOJUMOM KaKIOMYy 4YelIOBEeKYy. Bo3pacraer uucio
npodeccuil, mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsl Xxopolas 6a3oBasi MOATOTOBKA
B 00JIaCTU BEpPOSITHOCTHU W CTAaTUCTUKH, Takas TMOJArOTOBKA BaKHA IS
MPOJI0JKEHUS 00pa30BaHUs U JIJIsl yCIEIHON Tpo(eCcCUOHATBbHON Kaphephl.

Kaxx b1l 4enoBek MOCTOSIHHO MMPUHUMAET PEIICHHs] HA OCHOBE UMEIOIINXCS Y
HEro AaHHbIX. (71 000CHOBaHHOrO MPUHATHS PEIICHHS B YCIOBHUSX HEIOCTATKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE M CTAaTUCTUYECKOE MbIIUIEHHE. VIMEHHO D03TOMYy BO3HHUKJIA
HEOOXOUMOCTh (POPMHUPOBATh y 00yUarOUMXCA (PYHKIIMOHATIBHYIO TPAaMOTHOCTb,
BKJIIOYAIONIYI0 B c€0s YMEHHE BOCIPUHUMATh M KPUTHYECKH aHAJIU3UPOBATh
uH(pOpMaIMIO,  TNPEACTABICHHYIO B  pa3MyHbiX  (opmax, IOHUMATh
BEPOSITHOCTHBI XapakTep MHOTMX pEaJbHBIX IMPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOJMTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMU cOOpa, aHaIu3a u
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OO0IIecTBa M rocyJIapcTBa
npuoOuiaeT oOydarmmxcsd K OOUIECTBEHHbIM UHTepecaMm. M3ydeHHne OCHOB
KOMOMHATOPUKHM pPa3BHUBAET HABBIKM OpraHU3alM Iepedopa M Mmojicuéra 4ucia
BapHaHTOB, B TOM YMCJIE B MPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3maét MaTeMaTuuecKuil pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
o0nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHHA. [Ipy M3yyeHUH CTATHUCTHKU U
BEPOSITHOCTH O0OTallaloTCsl MPEICTaBICHUS OOYyYalolUXCcsi O COBPEMEHHOU
KapTHHE MHpa M METOJaXx €ro HCCieloBaHus, (OpMHUpPYETCs NMOHUMaHHUE POJIU
CTaTUCTUKU KaK MCTOYHUKA COIIMAIbHO 3HAYMMON MH(GOPMALIMU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B coOTBETCTBUMM C NaHHBIMU LEISIMU B CTPYKType MPOrpaMMbl y4eOHOTO
Kypca «BeposSTHOCTp M CTaTHCTHKa» OCHOBHOIO 00miero oOpa3oBaHMs Ha
yIrIyONIEHHOM YPOBHE BBIIETICHBI CIEAYIOIIUE COJEP’KATEIbHO-METOJUUECKHE
auaun: «IIpencraBienune qaHHBIX M OMHMcCATENIbHAs CTAaTUCTUKA», « BeposTHOCTHY,
«3J7eMeHThl KOMOMHATOpUKWUY», «BBegaenue B Teoputo rpadoy», «MHOKECTBAY,
«Jlorukay.

Copnepxxanue nmuHun «lIpencraBieHue TaHHBIX U ONMKCATEIbHAs CTATHCTHKA
CIIy’)KUT OCHOBOH n7si (OpPMHUPOBAHMUS HABBHIKOB PAOOTHI C HMH(OpMAIME: OT
YTeHUs] W MHTEpIpeTauud HHPOpMAIUMH, MpPEeACTaBICHHOW B TaOJMIaX, Ha
auarpaMMmax W rpadukax, 10 cOopa, MpEeACTaBICHHS M aHalld3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHUCTHUYECKUX XapaKTePUCTUK CPEIHUX U PACCEHBAHUS.
Pabortass ¢ nmaHHBIMH, OOy4alolUecsl ydarcs CUYHUTHIBATh M HHTEPIPETHPOBATH



JaHHBIC, BBIABUTATh, APTYMEHTUPOBATh M KPUTUKOBAThH MPOCTEHIINE THIOTE3BI,
pPa3MBITIUIATh HaJ (PaKTOpaMu, BHI3BIBAIOIIMMU HU3MEHUYHWBOCTH, W OIICHHBATh HX
BIIUSTHUC HA PACCMaTPHUBACMBbIC BEIIMUYMHBI U TPOIIECCHI.

NHTYyUTUBHOE TPEJCTaBICHUE O CIy4ailHOM HM3MEHUYHMBOCTH, HCCIIETOBAHUE
3aKOHOMEPHOCTEH W TEHJCHIMHA CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW ISt
U3YYCHUS TEOPUH BEPOSTHOCTEH. bonbpioe 3Ha4YeHWE WMEIOT TPAKTUYCCKUE
3aJIaHUs, B YACTHOCTH OMBITHI C KJIIACCHICCKUMU BEPOSTHOCTHHIMUA MOJICIISIMH.

[ToHaTHE BEpPOSATHOCTH BBOAMTCS Kak Mepa IpaBIONoA00Hs CIIy4alHOTO
coobiTus. Ilpw wum3ydeHum ydeOHOro Kypca oOydaronuecs 3HAKOMSTCS C
OPOCTEUIIUMUA ~ METOJaMU  BBIYMCICHHUS  BEPOSTHOCTEH B CIIy4allHBIX
AKCIIEPUMEHTAX C PaBHOBO3MOXHBIMH 3JIeMEHTapHBIMU HCXOJIaMH,
BEPOSTHOCTHBIMU 3aKOHAMU, TTO3BOJISIONIMMHU CTaBUTh M PEIIaTh 00JIee CIIOKHBIC
3amauyu. B yueOHBII Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIIy4YailHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTePHUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOXECTBAMH M OCHOBHBIMHU OTIEpAIUsIMU HAJl MHOYKECTBAMH, PaCCMAaTPUBAIOTCS
IpUMEPHl TIPUMEHEHUST TPagoB M DJIEMEHTOB TEOPHH MHOXKECTB JIsS PEIICHUS
3a/lay, a TaKKe HMCIOJB30BaHHUS B JPYTUX MATEMAaTHYECKUX Kypcax M y4eOHBIX
npeaMeTax.

Ha usyuenue yueOHOro kypca «BeposiTHOCTh U cTaTUCTHKA» oTBOAUTCS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmo), B 8 kimacce — 34 daca (1 ygac B
Heneno), B 9 kiacce — 34 gaca (1 gac B Heneo).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBieHne AaHHBIX B BHUAE TaOJHIl, AMArpaMM. 3arlOJIHEHWE TaOJIHII,
YTEHWE W IIOCTPOCHUE CTOJOMKOBBIX (CTOJIOUATHIX) M KPYIOBBIX JHArpaMM.
Urenue rpaukoB peaibHbIX NpoleccoB. M3Bieuenne nudopmannuy U3 auarpaMm
U TaOJIM1l, UCIIOJIB30BAaHUE U MHTEPIPETALUS TaHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpenHee apupMETHYeCcKoe, MeauaHa, pa3max,
HamOOJIblIEE W HAuWMEHbIIEe 3HAYEHHs, KBAPTWIHM, CpPEIHEE TapMOHUYECKOE,
CpelHEE FTapMOHNYECKOE YUCIIOBBIX JTaHHBIX.

[Ipumepsl ciydyallHOM HM3MEHYMBOCTM IIPM HW3MEPEHHUSAX, B MacCOBOM
IIPOU3BOJICTBE, TEHACHLMH M CIy4ailHble KoJieOaHUsl, TPYNIUPOBKA JaHHBIX,
NPEACTABICHUE CIYYallHOW HM3MEHYMBOCTH C IOMOILIBIO JAWarpaMM, 4YacTOThI
3HAYEHUH, CTATUCTUYECKAsT YCTOMYMBOCTD.

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. Yucino pébep u cymmapHas
creneHb BepinH. [loHatue o cBa3HbIX rpadax. Ilytu B rpadax. Llenu u 1uKibl.
O0xox rpada (diinepoB nyTh). [lonsatue 00 opueHTHpOoBaHHOM rpade. Pemenue
3a/1a4 ¢ MOMOIIbI0 rpadoB.

YTBepkAcHUS M BbICKa3blBaHUs. OTpULAHUE YTBEPXKACHUS, YCIOBHBIE
YTBEPXKACHUS, OOpaTHbIE M PABHOCHIIbHBIE YTBEPXKIEHUS, HEOOXOIUMBbIE U
JIOCTAaTOYHBIE YCIIOBHSI, CBOWCTBA U MPU3HAKHU. [[pOTUBOMNOJIOKHBIE YTBEPKACHUS,
JTI0Ka3aTesIbCTBa OT MPOTUBHOTO.

CrnyyaliHbI SKCHEPUMEHT (OMBIT) M CllydailHOe coObITHE. BeposTHOCTH U
4yacToTa CIlyyalHOro coObITus. Poiib  MajoBEpOSTHBIX M MPAKTUYECKU
JIOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIECTBE.

8 KUIACC

MHOXecTBO M MOAMHOXKeCTBO. [IpuMepbsl MHOKECTB B OKpY>KArOIIEM MHUpE.
[lepeceuenrie u oObenuHeHHe MHOXecTB. Jluarpammbl Oiinepa. Yucnoble
MHOKecTBa. [Ipumepbl MHOXKECTB U3 KypcoB anreOpsl M T'€OMETPHUH.
[lepeuncnenne 37€MEHTOB MHOXKECTB C MOMOILBIO OPIaHU30BAHHOTO Iepedopa u
npaBuia yMHOkeHUs1. Dopmyiia BKIIOUEHUS-UCKITIOUEHUS.

DneMeHTapHble CcOObITHUSA. BeposiTHOCTH ciydailHbIX COOBITUNA. OMBITHL C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. CyyallHbII BBIOOD.

M3mepeHne pacceMBaHUs YHMCIOBOIO MaccuBa. Jlucmepcus W CTaHAAPTHOE
OTKJIOHEHHE 4YHciioBoro Habopa. CBolicTBa JAHMCIEPCHM W CTaHJAPTHOTO
OTKJIOHEHHUA. [narpaMMbl paccemBaHus JBYX HaOJIOAaeMbIX BenuduH. JInHelHas
CBsI3b Ha IMarpaMMe paccerBaHUS.



HepeBo. JlepeBo cny4aitHoro 5kcrnepumeHTa. (CBOICTBA  JI€pEBBLEB:
€MHCTBEHHOCTh MyTH, CBSI3b MEXKJ1y YMCIIOM BEPIMH U unciioM pédep. [Tonsitue o
I0CKUX rpadax. Pemenue 3a1ayu ¢ TOMOIIBIO JEPEBBEB.

Jlormueckue coro3bl «M» u «AJIN». CBA3b MEXAY JJOTHYECKUMH COKO3aMH U
orepalysaMH HaJl MHOKeCTBaMU. crosib30BaHUE JIOTMYECKUX COI030B B airedpe.

CrnyvaliHple  COOBITHSI KaKk  MHOXECTBAa  3JIEMEHTAPHBIX  COOBITHH.
[IpotuBomomnoxueie cobbiTus. Onepanuu Hag coObiTusiMu. Dopmyna CIoKEHUS
BEPOSATHOCTEM.

[IpaBuiio YMHOXEHUS BEPOSTHOCTEM. YcnoBHas BEPOSITHOCTb.
IIpencraBieHue CiydamHOro OJKCIIEpUMEHTAa B BHUJE JepeBa. HesaBucumbie
COOBITHSL.

9 KITIACC

KoMOunatopHoe npaBuino ymHokeHus. [lepecranoBku u pakropuan. Yucio
coueTaHuii u TpeyronbHUK Ilackans. CBoiicTBa uymcen codeTaHuW. buHOM
Hrrotona. Pemenue 3a1a4 ¢ UCmoab30BaHEM KOMOUHATOPUKHU.

['eomerpuueckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 YT OKPYKHOCTH.

HcnbiTanus. Ycnex u Heygaya. Cepusi UCHBITAHUW 1O MEPBOTO ycrexa.
Cepust ucnbiTanuii beprymm. BepostHocTH COOBITUHA B CEpPUM  UCIBITAHUM
bepnynnu. CnyuailiHbiii BBIOOP U3 KOHEYHOT'O MHOXECTBA.

CinyuaiiHass BeIMYMHA W pacnpejesieHue  BepositHocte.  [Ipumepst
CIIyYallHbIX BEJIMYMH. Ba)kHble pacnpelnesieHuss — YHUCIO TMOMNBITOK B CEpUH
VCIBITAaHUN JI0 TIEPBOTO yCIIEXa U YUCJIO YCIEXOB B CEPUU UCHbITaHUU bepHyiu
(reoMeTpuuecKoe U OMHOMHAIIBHOE PACTIPEICTICHHUS).

MaremMatuueckoe OXUIAAHHUE CIy4alHOW BEIUYUHBI. DUZUUYECKUN CMBICI
MAaTEMATHYECKOTr0 OXuJaHus. [Ipumepsl HCHONB30BAHUS MATEMATUYECKOIO
oXuaanus. Jlucrepcus W CTaHAAPTHOE OTKJIOHEHHWE CIIYYalHOW BEJIWYHHBI.
CBoiicTBa MAaTeMaTUYECKOr0 OXHMJIAHUS MW JAUCHEpcUuU. MaTreMaTrudeckoe
0’KUJAHHUE U JUCIIEPCUS U3YUEHHBIX PACIPEICIICHUM.

HepaBenctBo YeObiméBa. 3akoH OonbIuxX uucen. MaremaTuueckue
OCHOBAHUS U3MEPEHUs BeposTHOCTEN. Poib 1 3HaueHHe 3aKoHA OOJIBIITUX YUCET B
HayKe, B IPUPOJIE U OOIIECTBE, B TOM YUCJIE B COIIMOJIOTHIECKUX O0CIETOBAHMSIX U
B U3MEPEHUSIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTD U CTATHUCTUKA» HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B 4aCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN Tpa)KIaHUHA U PEATM3alUU €ro
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHUII HayKH, OCO3HAHHEM Ba)XXHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIIEHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIATAHMSI:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIECHUN, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEel HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MATEMATHYECKOW KYyJbTYpOW Kak CpEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :



FOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PpPeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJCACTBUM JIsi OKPYXAIOUIEH Cpeibl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYSCKHUX MPOOJIeM B MyTEeH MX peIieHNUs;

8) ajanTanum K M3MEHAKINMMCH YCJOBHSAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEOINPEIACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS y NPYTHX JIOJeH, mMpuoOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM YHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCHUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH, IIAaHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUS W JeHUCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH H
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aelicTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXIy IMOHATHSAMHU, (HOPMYIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIUH,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEDHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PpEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOIIUE  MPOTHUBOpEUUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HOpMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHHS M BBIBOJBI MO PE3yJbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIECCa, a TakKXKe BBIIBUTATH
MIPETNOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWHGOPMAIWMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpencTaBieHuss HHGOGOpPMAMKM W WIUIIOCTPUPOBATH
pelaemMspie 3a/1a4ur CXeMaMu, IMarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyITUPOBAHHBIM CAMOCTOSITETIHHO.



KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:

BOCIIPUHUMATH U (OPMYIIMPOBATH CYXKACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh TOSCHEHHUS IO XOAY pPEUICHHS 3ajadu,
KOMMEHTHPOBATh TIOTYICHHBIN pe3ybTar;

B XOJIe¢ OOCYXKJICHUS 3a/1aBaTh BOIMPOCHI MO CYIIIECTBY OOCYKIA€MOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUs, COIMOCTABIIATh CBOM CYXKICHHS C CYXKICHUSMHU APYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
bopMyIMpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3ajaad
MPE3EHTAllUU U 0OCOOEHHOCTEH ayIUTOpHUH;

MOHUMATh M HCIOJIH30BATh MPEUMYINECTBA KOMAHJAHOW W MHAUBUIYaTbHOU
paboOThl TPU peIICHWH YYEOHBIX MaTEeMaTHYCCKUX 3aaad, NPUHUMATh IIeJTb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHW3AIUI0 COBMECTHOH paboTHI,
pacnpenemnsaTh BUILI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W pPE3yJbTaT
paboTHI, 00001IaTh MHCHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX GopMax paboThl (0OCyXaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATh CBOK YacTh pabOTHl M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KauecTBO pe3yjbTaTa M KaueCTBO CBOETO BKJIaJa B OOMUN pe3yiabTaT M0
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI JJIsi PEIICHUs B JKM3HEHHBIX U yYEOHBIX CHUTYalUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MMOAXOAAX MPUHSITHS PElIeHUN (MHAUBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4acTh), BBIOMpATh CHOCOO pEIIeHUS ¢ YYETOM HMEIOMIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJJIEKT:

BJIaJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3ynbrara
pelleHus: MaTeMaTHYeCcKOH 3aauu, CAMOMOTHUBALIMU U pedeKkcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUH 3a/1a4H,
BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
HallICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BBIPAXaTh AMOLMUHM MPU H3yYEHHUH MaTeMaTHYECKUX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 06y4deHus B 7 kj1acce 00y4Jaromunics MOTYYUT CICAYIONTNE TTPEIMETHBIC
pe3yabTaThl:

Uutateh wuHOpMaIMIO, NPEICTABICHHYIO B TaOJWIAaX, Ha JguUarpaMmmax,
MPEACTABIATh JIaHHbIE B BHUJE TaOJUI, CTPOUTH CTOJOMKOBBIE (CTOJNOYATHIC) U
KpPYTOBBIE AMArpaMMbI TI0O MACCUBaM 3HAYCHUIA.

OnucelBaTh W  HMHTEPHPETUPOBATH  pEANbHBIC  YHCIOBBIE  JaHHbBIC,
IpEe/ICTaBICHHbIE B TA0IMIIAX, HAa JUarpaMmax, rpadukax.

Wcnonb3oBaTh [jIsi OMUCAHUS JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKH:
cpenHee apuMeTHuecKoe, MeAuaHa, HauOoJsblliee W HaMMEHbLIee 3HauyeHus,
pa3Max, KBapTHIIH.

HmeTs mpeacTaBieHHME O JOTHYECKUX YTBEP)KIEHHUSX U BBICKA3BIBAHUSX,
YMETh CTPOUTH OTpHUIAHUSA, (OPMYIHPOBATH YCIOBHBIE YTBEPXKACHUS TpU
pEIIeHUH 3a/1a4, B TOM YHCJI€ U3 APYTUX y4eOHBIX KypCOB, UMETh MPE/ICTABIICHUE
0 TeopeMax-CBOMCTBaX M TeOpeMax-MpU3HaKaX, 0 HEOOXOJUMBIX U JOCTATOYHBIX
YCIIOBUSIX, O METO/I€ I0KA3aTeNbCTBA OT MPOTHUBHOTO.

NmMeTs mpeAcTaBiI€HHE O CIy4alHOM W3MEHYMBOCTH HAa IpUMEpax
pE3yNbTaTOB HM3MEPEHUM, I1IeH, (U3NYECKUX BEIUYHH, AHTPOMOMETPUUECKHUX
JAHHBIX, UMETh MIPEICTABIICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Wcnonp30BaTh UIsi ONMMCAHUS JAHHBIX YaCTOTHI 3HAYCHHH, TPYNIUPOBATH
JAHHBIC, CTPOUTH TUCTOTPAMMBI TPYIITHPOBAHHBIX JTAHHBIX.

Hcnons3oBath rpadpl s pemieHuss 3afad, WMETh MPEACTaBICHHE O
TepMUHAX Teopuu TpadoB: BepminHa, pedpo, Menb, MUK, MyTh B rpade, uMeTh
npenacraBieHne 006 06xoje rpada u 06 OPUEHTHPOBAHHBIX rpadax.

K koHIty 00y4yenus B 8 kiacce 00y4aromuics MOJIyduT CIEIYIOIINE TPeIMETHBIC
pPE3yJIbTaTHhI:

OnepupoBaTh MOHATUAMU MHOKECTBA, TOAMHOKECTBA, BBIIIOJIHATH ONEPALINN
HaJ MHOXXECTBaMU: OOBEAMHEHUE, [EPECEUYCHUE, IEPEUUCIATh DJIEMEHTHI
MHOKECTB C HMCIOJb30BAaHMEM OPraHM30BAHHOIO Iepedbopa U KOMOMHATOPHOTO
IIPABUJIa YMHOXKEHUS.

HaxoauTs BepOATHOCTH CIIydalHBIX COOBITHUH B CIIy4alHBIX OIBITAX, 3HAs
BEPOATHOCTH  DJIEMEHTapHbIX COOBITMH, B TOM 4YHCIE€ B ONBITaX C



PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHU, UMETh MOHATHE O CIyYaiiHOM
BBIOODE.

OnuchiBaTh JaHHBIE C MOMOIIBIO CPEIHUX 3HAYEHUW U MEp paccerMBaHUs
(mucriepcuss U CTaHIAPTHOE OTKJIIOHEHHWE). YMETh CTPOUTh M MHTEPIPETHPOBATH
JMarpaMMbl pacceuBaHus, UMETh MPEACTABICHUE O CBS3U MEXIAYy HaOJI01aeMbIMU
BEJIMYMHAMU.

NMeTp mipeAcTaBiIeHWE O JepeBe, O BepmmHaXx u péOpax epesa,
WCIIOJIb30BaHUN JAEPEBHEB MPU PEIIEHUU 3aJ]1a4 B TEOPUHM BEPOATHOCTEH, B IPYTUX
y4eOHBbIX MAaTEeMaTHUYECKUX Kypcax M 3a7a4 U3 IPYyrux Y4eOHBIX IPEIMETOB.

OnepupoBaTh MOHATHEM COOBITHS KaK MHOXECTBA 3JIEMEHTAPHBIX COOBITHIA
CIIy4allHOTO OIIbITa, BBIMOJHATH OINEpalldd HaJl COOBITUAMH, HUCMOJb30BATH IMPHU
pelieHny 3a7ad AuarpamMmbl Didjiepa, YUCIOBYIO MPAMYIO, IPUMEHSTH (HopMyty
CJI0’KEHUSI BEPOSTHOCTEM.

[Tonp30BaThCA MPABUIIOM YMHOXKEHHUS BEPOSITHOCTEW, UCIOJIB30BATh JE€PEBO
JUI. TIPEICTABIICHUS CIIYYalHOTO ONbITa MpU peumieHur 3anad. OnepupoBath
MOHSATUEM HE3aBUCUMOCTH COOBITUH.

K xonIry oOydueHus B 9 kj1acce oOy4arommics MOTYYUT CIASTYIONINE MPEIMETHBIC
pE3yIbTaThI:

[Tonp30BaThCs KOMOMHATOPHBIM TMPABUJIOM YMHOXKEHHS, HaXOJIUThb YHUCIIO
MEPECTAHOBOK, YMCJIO COYETAHWM, MOJIB30BATHCS TPEYrojbHUKOM Ilackans mpu
peIeHnH 3a/1a4, B TOM YHCJIC HAa BBIYHMCIICHUE BEPOSITHOCTEH COOBITHH.

Hcnonp30BaTh  MOHATHE  T€OMETPUYECKOM  BEPOSITHOCTH,  HAXOIUTh
BEPOSITHOCTU COOBITUN B OMbBITAX, CBSA3aHHBIX CO CIyYallHBIM BHIOOPOM TOYEK W3
MJIOCKOM (DUTYPBI, OTPE3Ka, JJIUHBI OKPY>KHOCTH.

HaxoauTh BepOATHOCTH COOBITHH B OIBITAX, CBSI3aHHBIX C UCIBITAHUSIMH 0
JIOCTHXKEHUS IIEPBOTO YCIEXA, B CEPUSAX UCIIBITAHUN bepHymu.

Nmets mpencTaBieHUe O CIy4YaWHBIX BEJIIMYMHAX U OMO3HABATH CIIyYaWHbBIC
BEJIMYMHBI B  SIBJICHUAX OKPYXKAIOIIETO0 MHpA, OINEpUPOBATH  IMOHATHEM
«pacrpeneseHue BEPOATHOCTEN». YMETh CTPOUTH PACIPEACIEHUS BEPOATHOCTEN
3HAYEHHU CIIyYalHbIX BEJIMYUH B U3YYEHHBIX ONBITAX.

Haxomute MaTeMaTu4yecKkoe OXUJIAHUE U AUCIEPCUIO CIYYaNHOW BEJIMYHMHBI
M0 PaCMIpelCIiCHUI0, TPUMEHSATh YHUCIOBBIE XAPAKTEPUCTHUKH HM3YUYCHHBIX
pacrpeneseHui Ipy peeHn  3a1ad.

NmeTe mpeacraBieHHE O 3aKOHE CIyYaWHBIX YHCEI KakK O MPOSBICHUU
3aKOHOMEPHOCTA B CIIyYallHOM WM3MEHYMBOCTH, IIOHMMATh MATEMATHYECKOE
o0oCHOBaHUE OJM30CTH YACTOTHI M BEPOSTHOCTH COObITHS. MIMETh TIpeicTaBiIeHHE
O POJIM 3aKOHA OOJIBIITUX YKHCEN B IPUPO/JIE U OOIIIECTRE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Koan4yecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM
Ne n/nn Konrpoabusie Ipakruuyeckne (uuppoBbie)
NMPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIC
pecypcbi
Bubnanoteka LLOK
1 Ipencrasnenue nauHEX 4 https://m.edsoo.ru/7f4 15fdc
2 OrnmcarenbHas CTaTUCTHKA 8 1 bubnmoreka LIOK
https://m.edsoo.ru/7f4 15fdc
. Bubnunoteka LOK
3 Caysaiinas H3MCHHBOCTE > 1 https://m.edsoo.ru/7f4 15fdc
Bubnnoteka LOK
4 Beenene B Teopuio rpados 4 https://m.edsoo.ru/7f4 15fdc
Bubnunoteka LLOK
> Jloruxka 3 https://m.edsoo.ru/7f4 15fdc
6 BeposTHOCTB 1 yacToTa Ciy4aitHOTO 5 1 Bnubnnoteka LLOK
CcOOBITHA https://m.edsoo.ru/7f4 15fdc
7 [ToBTOpenue, 06061IeHNE, 5 1 Bubanoteka LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f4 15fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 3




8 KUIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

Ne i/m Konrpoannbie Ipakruuyecknme  JJIEKTPOHHBbIE (H(POBbHIE)
NPOrpamMMbl Bcero
padoThI paboThI o0pa3oBaTe/ibHbIE PeCypchl
1 n eHie 7 3 bubnunoteka LOK
OBTOpEHHE Kypca 7 Kiacca
P yp https://m.edsoo.ru/7f4 15fdc
Bubnanoteka LLOK
2 MHuoxecTBa 4
https://m.edsoo.ru/7f4 15fdc
Bubnanoteka LLOK
3 BeposTHOCTE city4aifHoOro coo 4 1 1
POATHOCTE ClyHautor b https://m.edsoo.ru/7f4 15fdc
4 OmnucarenbHasa cTatucTuka. PaccenBanue 5 1 Bubnanoteka LLOK
JTaHHBIX https://m.edsoo.ru/7f4 15fdc
Bubnanoteka LLOK
5 BBenenue B Teopuro rpacdos 3
a p pag https://m.edsoo.ru/7f4 15fdc
Bubnanoteka LLIOK
6 Jloruka 2
https://m.edsoo.ru/7f4 15fdc
v Omnepauuu Haj ciIydyailHBIMU COOBITHAMU. 3 Bubanoteka LIOK
CnoxxeHue BepOATHOCTEN https://m.edsoo.ru/7f4 15fdc
8 VYcioBHas BEpOSATHOCTh, YMHOKEHHE 5 Bubnunoteka LLOK
BEPOSTHOCTEH, HE3aBHUCUMBIE COOBITHUS https://m.edsoo.ru/7f4 15fdc
9 [ToBTOpenue, 0600MIIEHNE, 5 1 BubnnoTteka LIOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/7f4 15fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 1




9 KUIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM
Ne i/ Koutpoabubie IIpaktnueckme (uupposbie)
NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcbi
1 n 3 3 bubnunoteka LOK
OBTOpeHHe kypea © Kitacca https://m.edsoo.ru/7f4 15fdc
2 DneMeHThl KOMOMHATOPUKHI 6 bubsworexa LIOK
p https://m.edsoo.ru/7f4 15fdc
3 r 3 Bubnunoteka LOK
COMCTPHHCCAR BEPOATHOCTD https://m.edsoo.ru/7f4 15fdc
Bubnanoteka LLOK
4 n b
CHBITAHHA bEpHyILIH 6 https://m.edsoo.ru/7f4 15fdc
5 C . 3 Bubnunoteka LLOK
fyHanHas BEIHIHA https://m.edsoo.ru/7f4 15fdc
YucnoBble XapaKTEPUCTUKY CITy4ailHbIX Bubanoteka LIOK
6 6
BEIIMYMH https://m.edsoo.ru/7f4 15fdc
v 3 6 3 Bubnunoteka LOK
AKOH DOJIBIIHX HHce https://m.edsoo.ru/7f4 15fdc
[ToBTOpenue, 06001IeHNE, Bubanoteka LLOK
8 . 4 1
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/7f4 15fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 0
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