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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblli Kypc «BepoATHOCTP M CTAaTUCTUKA» YIIYyONEHHOTO YpOBHS
ABJIIETCS. TMPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOIO YydeOHOro Kypca
yriyOJIEHHOTO YPOBHS Ha YPOBHE CpeAHEro 001ero oopazoBanus. Y4eOHbIN Kypc
npenHa3HavyeH Juisi GopMUPOBaHUS Y O0yYaIOMIMXCA CTATUCTUYECKON KYJIbTYphl U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTENW KaK MAaTEMAaTHYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIIyYalHBIX COOBITUM, BEIWMYMH U TpoiieccoB. I[lpu m3yueHun kypca
oOoramiaroTcst MpeAcTaBiIeHUs OOydaroluxcs O METoJaX HCCIIEJOBaHMS
U3MEHUMBOIO MHUpa, pa3BUBACTCS [MOHMMAHHME 3HAYUMOCTH U  OOIIHOCTH
MAaTeMaTUYECKUX METOJOB IO3HAHUS KaK HEOTHEMIJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUS.

Copnepxkanre y4eOHOro Kypca HalpaBlI€HO Ha 3aKperjieHue 3HaHHM,
MOJIYYEHHBIX MIPU M3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha pa3BUTHE IPEACTABICHUIN O CIy4YalHBIX BEIMYMHAX U B3aHUMOCBS3SAX MEKIY
HAMM Ha B@XXHBIX NPUMEpPAX, CIOKETbI KOTOPBIX MOYEPIHYTHl U3 OKPYKAIOIIETO
mupa. B pesynbrare y 00y4arommxcsi J0JKHO COPMUPOBATHCS MPEACTABICHUE O
HauboJee ynoTpeOUTENbHBIX U OOUIUX MAaTEMATUYECKUX MOJIENSIX, UCTIOIb3YEMbIX
JUIsL  ONMCAHMWS  AHTPOIOMETPUYECKUX U JAeMorpauyeckux  BEJIHMYUH,
MOTPEIIHOCTE B pa3IWYHbIE POJA HU3MEPEHHUAX, IUTEIBHOCTH O€30TKAa3HOM
paboThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U TPOLIECCOB
B oOmiecTBe. YueOHBI Kypc sBIseTcs 0a30il i OCBOEHHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOJUMBIX CHELUATUCTaM HE TOJIbKO MH)KEHEPHBIX
CIEHHAIBHOCTEW, HO TaKKE COLMAIBHBIX M IICHUXOJIOTMYECKUX, ITOCKOJIBKY
COBpEMEHHbIE OOILIECTBEHHbIE HAYKHU B 3HAYUTENILHON Mepe HCIONb3YyIOT anmapar
aHanu3a OOJBIIMUX JaHHBIX. LleHTpalbHYI0 4YacThb y4eOHOTO Kypca 3aHUMAET
0o0CyX/IeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (PYHIaMEHTAJbHOTO 3aKOHA IMPUPOJIbI,
MMEIOIIET0 MaTEMaTHYECKYI0 (POpMalIN3alIUIO.

B coorBercTBUM C yKa3aHHBIMHU LEJSIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCT, M CTAaTUCTHKA» Ha YriayOJEHHOM YpPOBHE BBIACIIEHBI OCHOBHBIC
coziepkarenibuble TUHUM: «CiayyaliHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILINX YHUCEID.

[ToMuMO OCHOBHBIX JTUHUW B y4€OHBIN KypC BKJIIOYEHBI AJIEMEHTHI TEOPHUH
rpaoB M TEOPUHM MHOXKECTB, HEOOXOAMMBIC JUIsl TOJHOLIEHHOTO OCBOCHHS
Marepuana JaHHOTO Yy4eOHOro Kypca M CMEXKHBIX MaTeMaTHYEeCKUX YUYEOHBIX
KYpCOB.

Conepxxanne nuHUM «CrydaiiHple COOBITHS M BEPOSITHOCTHY  CIIY>KUT
OCHOBOM [y1s1 (DOPMUPOBAHMSI TPEICTABICHUNA O pacHpelesieHUH BEpPOSTHOCTEH
MEXKY 3HAUYCHUSMU CIIy4alHbIX BEJIMYUH. BakHyI0 4acTh B 3TOU COAEpKATEIBHOU
JIMHUY 3aHUMAET U3yYEHUE TEOMETPUYECKOTO U OMHOMHAIIBHOTIO pacipeieICHuN 1



3HAKOMCTBO C MX HEIPEPHIBHBIMU AHAJIIOIAMM — IIOKA3aTENbHBIM U HOPMaJIbHBIM
pacrpeneneHus M.

Tembl, CBsI3aHHbIE C HENPEPHIBHBIMU  CIy4YallHBIMM BEJIMYUHAMH U
pacupeneneHus IMA, aKUEHTUPYIOT BHHMAaHUE OOYYarolMXCs Ha ONHCAaHUM U
W3YUYECHUU CIyYalHBIX SBJIEHUH C MOMOILBI0O HENPEpbIBHBIX (QYHKIMH. OCHOBHOE
BHHMAaHUE yACIISIETCS MTOKA3aTEIbHOMY U HOPMaJIbHOMY PaCIpPEICICHUSIM.

B yueGHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMMTENIbHOE HM3YyUY€HHUE CBS3H
MEXAY CIy4YalHbIMM BEJIMYMHAMH W ONHCAHUE B3TOM CBSA3M C IOMOILBIO
KO3 UIMEHTa KOPPEIsUUM M €ro BBIOOPOYHOTO aHajora. OTH 3JIEMEHTHI
COJIEpKaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl paccenBaHUsD), U3YUYCHHYIO HA YPOBHE
OCHOBHOI0 001ero oOpa3oBaHHs, U BO MHOIOM ONHPAIOTCS HAa CBEICHUS U3
KypCOB aJIr€Opbl U1 T€OMETPHH.

Emé ommH smeMeHT  coaep:kaHusA, KOTOPBIM — NOpeIaraeTcs  Ha
03HAKOMUTEIBHOM YPOBHE — TIOCJIEIOBATEIIBHOCTh CIYyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYTAIONINX B €IUHUIY BpeMeHH. O3HaKOMJICHUE C paclpe/ieeHueM
BEPOSITHOCTE KOJIMYECTBA TAKUX COOBITUM HOCHUT pa3BUBAIOIIMNA XapakTep H
SBJISIETCSl AKTYyaJIbHBIM Ul OyAyIIMX aOUTYpPUEHTOB, MOCTYIAOIUX HAa y4eOHbIE
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, IICHUXOJIOTHEH W
yIpaBJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCTP W CTaTUCTHKa» Ha
yriyOJieHHOM ypoBHE oTBojmuTcs 68 wacoB: B 10 kmacce — 34 gaca (1 gac B
Hegeno), B 11 knacce — 34 vaca (1 yac B Henelno).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

I'pad, cBsa3ublii Tpad, myTu B rpade: nukibl u nenu. CteneHs (BaIeHTHOCTD)
BepmuHbL [ padsl Ha TTocKkocTH. JlepeBbs.

Crny4aliHble SKCTIEPUMEHTHI (OTIBITHI) M CIIy4YailHble COOBITHS. DIeMEHTapHbIC
coObITHsl (McXo/bl). BepodarHocTs ciydaitHOro coObITHs. biu3zocTs 4dacTtoThl M
BEpOSATHOCTU  cOoObITHI.  CiydailHble  ONBITBI  C  PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HajJ COOBITUSMU: NEpeceueHue, 00beIMHEHUE, TPOTUBOIOIOKHbBIE
cobbITus. Jluarpammel Ditiepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYciioBHas BEPOSATHOCTb. YMHOXKEHHUE BEPOSATHOCTEU. JlepeBo cCiiydailHOTO
skcniepumenTa. Gopmyia nosHou BepositTHOocTH. Popmyna baiteca. HezaBucumele
COOBITHS.

bunapnbIii ciydaiinbiii onbIT (MCIIBITAHUE), YCIIEX M Heyaada. HezaBucumbie
ucnbliTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 10 MEepBOro ycrexa. IlepectranoBku
u (axktopuan. Yucno coueranuit. Tpeyrompuuk Ilackama. dopmymna Ounoma
Herorona.

Cepusi He3aBUCUMBIX HcHbITaHUN bepuymmu. CrydaiiHelii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnydaiiHas  BenuuuHa. PacnpeneneHue — BeposATtHocTed.  Jlmarpamma
pactpenenenusa. Onepanuu HaJ ClIydyallHbIMH BeIM4YMHAMU. buHapHas cioydaitHas
BenuuuHa. [lpumepsl pacnpeneneHuid, B TOM YHUCIE TEOMETPUYECKOE H
OMHOMHMAJIBHOE.

11 KIIACC

CoBMecTHOE pacrpelieieHue ABYX Cily4dailHbIXx BenuuuH. HeszaBucumeblie
CIIy4ailHbIE BEJIMYUHBI.

MaremaTudyeckoe OXHUAaHUE CIy4YalHOW BEJIWYMHBI (paclpeesieHus ).
[IpuMepbl TPUMEHEHUSI MAaTEMaTUYECKOrO0 OXKHUJIaHWs (CTpaxoOBaHHUE, JIOTEpeEs).
MaremaTudeckoe OXXujaHue OMHAPHOMW ClydailHOW BeIM4MHBI. MaTemaTudyecKkoe
OXHUJAHUE CYMMBbI CIIy4YalHBIX BEJIMYMH. MaTeMaTU4ecKoe  OXKHUJIaHUE
T€OMETPUIECKOTO U OMHOMHAIILHOTO pacpeieICHUH.

Jluciepcuss ¥ CTaHJAPTHOE  OTKJIIOHEHWE  CIIYYaWHOW  BEJIMYMUHBI
(pacnpenenenus). Jlucnepcus OMHAPHOM ClydaiiHOW BeJIMUMHBL. MaTeMaTuueckoe
OXHUJAHUE TPOU3BEICHUS M JUCIEPCUS CYMMbI HE3ABUCHUMBIX CIyYaWHbBIX
BenuunH.  Jlucmepcust ©W CTaHAAPTHOE  OTKIOHEHHWE  OWHOMHUAIBLHOTO
pacnpenenenusd. Jlucrepcuss W CTaHAAPTHOE OTKJIOHEHHUE TI'€OMETPUYECKOIO
pacnpeeneHus.



HepasenctBo UeOwniméBa. Teopema YUeoOniméBa. Teopema bepnymnu. 3akoH
OONbIIMX  4ucell. BBIOOpOYHBIM  MeTOon  HcciedoBaHUW.  BeiOopodHbIe
xapakTepucTuku. OIeHUBaHUE BEPOSITHOCTH COOBITHS 1O BBIOOPOYHBIM JAHHBIM.
[TpoBepka npocTenmmx TUIIOTE3 C MTOMOIIBIO U3YYEHHBIX PACIPEICIICHUM.

HenpepriBHble cnyvalinble BenuuyuHbl. [Ipumeppl. DyHKIMSA ILIOTHOCTH
BEPOSITHOCTU pachpeneseHus. PaBHOMEpHOE paclpeneneHue M €ro CBOWCTBA.
3ajauu, NPUBOAIINE K TOKA3aTEIIbHOMY PaCIpeIelICHUIO. 3a1auu, MPUBOIAIINE K
HOPMAJIbHOMY pacnpeneseHuIo. OyHKIUA IJTIOTHOCTH BEPOSATHOCTHU
MOKAa3aTeIbHOTO pachpeaeneHus, PyHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMAIHHOTO
pactpenenenus. QyHKIUS MIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIIpeIETICHUS.

ITocnenoBaTeIbHOCTE  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHH.  3ajauw,
MpUBOASIIME K pactpenenenuto [lyaccona.

KoBapuanus nByx ciuydaitHeix BenuwduH. KoddduiueHT TuHEHHOM
koppensiui.  CoBMeCTHbIE  HAONMIOJEHUS  JABYX  BEJIMYMH. BbBIOOpPOUHBIIM
kod(pbunmMeHT Koppenanuu. Paznuuue Mexay JUHEHHOW CBS3bI0 U MPUYUHHO-
CIIEICTBEHHOU CB:3b10. JIMHENHAs perpeccus, METOI HAMMEHBIINX KBaJApPATOB.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTUKA» (YIJIYBJEHHBIM YPOBEHD)
HA YPOBHE CPE/JHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpak1aHCKOro BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTD TPAXKIAHCKON MO3UIIMKM 00YyYaIOIIEeTrocs: Kak aKkTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXIAHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COIMAJbHBIMU HWHCTUTYyTAMHM B COOTBETCTBUM C UX
(YHKIIUSIMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKOM T'PakTaHCKONW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUYECKOU IIKOJIBI,
WCITOJIb30BAaHUE JTHX JOCTIDKCHMA B JPYTUX HAyKaxX, TEXHOJOTHX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoiaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIIETo;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs JSCTETUKY MAaTeMaTHYE€CKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIEHUN, BOCTIPUUMYNBOCTH
K MaTEMaTUYECKUM acCIleKTaM pa3jMyHbIX BUJOB UCKYCCTBa;

5) pu3uvYecKoOro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMaTUYeCKHe 3HAHUS B
MHTEpecax 3/I0pOBOro M 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTaHHUE, COATTAHCHUPOBAHHBIM DPEXHUM 3aHATUU H
OTJIbIXa, peryispHas (u3nuecKkass aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
P 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHON NESITENHHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAYy, OCO3HAHHUE IIEHHOCTH TPYAOIIO0Us, HWHTEpeC K
pasnmuuHbiM  cpepam  TPOodECCUOHATIBHOM  JIESITEIbHOCTH,  CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaThb OCO3HAHHBIA BBIOOP
Oymymieli mpodeccur W pealn30BBIBATh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U



caM000pa30BaHUI0 Ha TMPOTSHKEHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHIO B PELICHUH NPAKTUYECKUX 33]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0TUYeCKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTb  JKOJIOTMYECKON  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLMAIBHO-3KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE IMPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHME MaTEeMaTHMYECKUX 3HAHWU MJid penieHus 3aJad B 00JacTH
OKPYXalUIEH Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTUYeCKONM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTHUA M 3HAYUMOCTH JJISI PA3BUTUS LMBWIM3ALMNHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOM Kak CpEeICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBJISATh MPOCKTHYK) M HCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISAITH U XapaKTEPU30BaTh CYILIECCTBECHHBIE IMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
ompeeNieHHs] TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKkaiuy,
OCHOBAHUS [ 000OIIEHUS M CPABHEHHUSI, KpUTEPUU MTPOBOJAUMOTO aHAIN34;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MATEMATUUECKNE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

ZenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO IOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbI€ U OT MPOTUBHOIO), BEICTPAUBATh aPTyMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPHIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI;

BBIOMpATh C€Moco0 pemeHus y4eOHOM 3aaauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHHUs, BHIOWpaTh Hauboliee TOAXOMSIMUNA €  y4ETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPHUEB).

basoBble uccienoBare/ibcKue 1eiicTBUA:



HCITOJIB30BaTh BOIPOCHI KAaK MCCIIEIOBATENbCKANA HHCTPYMEHT I103HAHMS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiemMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIOTE3y, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0OBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTE MaTeMaTu4ecKkoro o0beKTa, sIBJIEHUs, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTLHO (OPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIONCHHUSA, HUCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIyY€HHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIEHNU;

MIPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKXKe BbIJIBUIATh
MPEANOI0KEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJISTh JACPUIUTH MH(OpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U I pEUISHUS 3a]1auH;

BBIOMPATh MH(DOPMALUIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPUpPOBAaTh MH(POPMALINIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpaUuecKH;

OLICHUBATH HaJIEXKHOCTh uH(pOopMaIuu 1o CaMOCTOSATEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMmyHuKaTHBHBIE YHHMBeEpPCcaJbHbIe YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMMATh U (DOPMYIIMPOBATH CY>KJICHHS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3a/Jayd,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJI¢ OOCYXKJIEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
mpoOJIeMBbl, pemaeMOl 3adaud, BBICKA3BIBATh WJCH, HAIlCJICHHBIC HA TIOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU JPYTHUX YYaCTHHKOB
nuaiora, oOHapy>XKMBaTh Pa3jIudUe U CXOJCTBO IMO3HUIIMNA, B KOPPEKTHOU (dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3YyJIbTAThl PEIICHMS 33J1auH, YKCIIEPUMEHTA, UCCICAOBAHMS,
MPOEKTa, CaAMOCTOSATEILHO BBHIOMPAaTh (OpMAT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4¥, BRIOUPATh CIIOCOO pEIeHus C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATEIBHOM  pedUIeKCMU KAk  OCO3HaHHUS
COBEpIIAEMBIX JACHCTBUIM U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIA/ETh
crnoco0aMu CcamMONpPOBEPKH, CAMOKOHTPOJSI Mpollecca U pPe3ysibTara pPelleHUs
MaTeMaTHUYEeCKOM 3aJ1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUU 3aJauH,
BHOCUTbH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTKEHUS WM HEIOCTIKCHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEIbHOCTD:

MMOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl mTpu pemeHun Y4YeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, paclpeiensTh
BUJIbI pabOT, JOrOBapUBATHCS, OOCYX JaTh TMPOIECC M pe3yJbTar padoOTHI,
00001aTE MHEHUS HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYHMNOBBIX GopMax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl W
KOOPAUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4YJI€HAMHU KOMaHbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUIM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUS.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyJaromuiicss HAy4uTCs:

cBOOOHO OMEpUPOBATH MOHATHAMH: Tpad, IUIOCKUN rpad, CBI3HBIA Tpad,
nyTb B rpade, Ienb, LUKI, JIEPEeBO, CTENEHb BEPILIMHBI, JEPEBO CIy4yallHOTO
HKCIEPUMEHTA;

CBOOOJHO OIEPUPOBATH TMOHATUAMM: CIy4YalHBIA HKCIEPUMEHT (OIbIT),
clly4aiiHOe COOBITHE, dJIEMEHTapHOE CllydallHOe COOBITHE (dTIEMEHTAPHBIM HCXON)
CIIy4allHOTO  OMbITa, HAXOJUTh BEPOSITHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: MEpeceUeHne, OObETUHEHUE AaHHBIX
COOBITUH, COOBITHE, NPOTHUBOMOJOKHOE JAHHOMY, HCIIOJIb30BATh JHArPaMMBI
DOiinepa, KOOPAUHATHYIO NPSIMYIO JJIs PEUIeHHs 3a/1ad, MOJb30BaThCs (POpMYIIOi
CJIO’KEHHS BEPOSITHOCTEN JUIsl BEPOSITHOCTEH IBYX U TPEX CIIydalHbIX COOBITH;



ONEpPUPOBATh  INOHATUAMM: YCIOBHAsl  BEPOATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEH, HE3aBUCUMbIE COOBITHS, JEPEBO CIYyYaHOTO HSKCIEPUMEHTA,
HaXOJIUTh BEPOSTHOCTU COOBITHM C TOMOUIBIO TpaBUia YMHOXKEHHS, IepeBa
CIIy4ailHOrO OMbITa, HKCIOJb30BaTh (POPMYIy MOJHOW BEPOSTHOCTH, (HOPMYITY
baifeca pu pemieHun 3aa4, OnpeaessaTh HE3aBUCUMOCTh COOBITUH 10 (popmyIie u
[0 OpraHu3aluy CIIy4YaillHOTO KCIIEPUMEHTA;

MPUMEHATh M3yYEHHbIE KOMOWHATOPHBbIE (OPMYJbI ISl TEPEYUCIICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTapHBIX COOBITHI CIy4allHOTO OIIbITA, PELICHUS
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATUSIMHU: OWHAPHBIM  CIy4YaWHBIM  OMBIT
(ucnbiTaHue), ycrex U HeyJlaya, He3aBUCUMbIE HCIBITAHMS, CEpUs HUCIbITAaHUMH,
HaXOJIUTh BEPOSITHOCTH COOBITHI: B CEpPUM MCHOBITAHUWA 1O IMEpPBOrO ycrexa, B
CepHUH UCTBITAHUN BepHyIIu, B OMBITE, CBI3aHHOM CO CIy4YalHBIM BBIOOPOM W3
KOHEYHON COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH: Cily4ailHasi BEeTWYHHA, paclpeiesieHue
BEpOSITHOCTEW, JAMarpaMMma paclpeiesieHus, OuHapHas cllydailHas BeJIMYWHa,
reoMeTpuyYecKoe, ONHOMUAIBLHOE paclpeiesieHue.

K konity 11 kaacca oOyJaromuiicss HAy4IuTCs:

ONEPUPOBATH TOHATUSAMU: COBMECTHOE pACIpPEIEIECHNUE ABYX CIyYalHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOI'O PACIpEAENICHUs ABYX CIy4YalHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPENCICHHUS KaXIO0M BEIUYUHBI, OIPEACICHUS
HE3aBUCHUMOCTH CIIyYalHbIX BEIUYMH;

CBOOOJTHO OMEpUPOBATh MOHATUEM MATEMATHUYECKOTO OXKHIAHUS CIy4dailHOU
BEJIMYMHBI (pacnpelereHus), NPUMEHITh CBOMCTBA MaTeMaTUYECKOIO OXKUAAHUS
IIpY PEUIEHUM 3a7a4, BBIUHUCIATH MAaTEMaTUYECKOE OKMJAHUE OMHOMHUAIBHOTO U
T€OMETPUUECKOTO PACIpEEICHUN;

CBOOOJTHO OIEpPUPOBATh MOHATUSAMU: JTUCIIEPCHUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA JUCIEPCHUH CIy4aMHOM BEIUYUHBI
(pactipenenieHHs) MPU PELIEHUU 3a]a4, BBIUUCIATH JUCHEPCHI0 W CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAJILHOTO pacipe/ieIeHul;

BBIYKCIIATh BHIOOPOUHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATH
XapaKTEPUCTUKU TE€HEpPaJbHOM COBOKYNHOCTH JAHHBIX IO BBIOOPOYHBIM
xapaktepuctukaMm. OneHUBaTh BEPOSITHOCTH COOBITHI M MPOBEPATh MpOCTeHIIne
CTaTUCTUYECKUE TUIIOTE3BI, MOJIb3YSCh NH3YUEHHBIMU PACIPEACICHUSIMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC

KoanyecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHBIe (HH(POBbIe) 00pa3oBaTeIbHbIC
KonTposbHbie
n/m | mMporpaMmsl Bcero pecypcbl
padoThbI
https://ptlab.mccme.ru/system/files/private/10 modul 1.pdf
1 DneMeHThI Teopuu rpadoB 3
) Cry4daifHble OTIBITHI, CITy4aifHbIe COOBITUS U 3 https://ptlab.mccme.ru/system/files/private/10 modul 2.pdf
BEPOSATHOCTH COOBITHIA
Omnepanuu HaJ MHOXKECTBAMU U COOBITHUSIMHU.
3 CrnosxeHue 1 yMHOKEHUE BEPOSITHOCTEN. 5 https://ptlab.mccme.ru/system/files/private/10 modul 3.pdf
VYcnoBHas BeposiTHOCTh. HezaBucumbie
COOBITHSA
https://ptlab.mccme.ru/system/files/private/10 modul 4.pdf
4 DneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocnenoBaTeabHbIX UCIIBITAHUM.
p A .. https://ptlab.mccme.ru/system/files/private/10 modul 5.zip
5 Ucnpiranus bepnymu. CiyyaiiHbiii BBIOOD 5
U3 KOHEUYHOH COBOKYITHOCTH
. https://ptlab.mccme.ru/system/files/private/10 modul 6.pdf
6 CityyaliHble BEJIMYMHBI U paCIpeICIICHUS 14 1
OBUIEE KOJIMYECTBO YACOB I10 34 )

ITPOTPAMME



https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_6.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_5.zip
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf

11 KIIACC

Ne HanMeHoOBaHMe KoJsnuyecTBo 4acos
n/ pa3aeioB U TeM B KOHTpOIbHBIE DaektpoHHbie (1M PoOBBIE) 06pa30BATEILHBIE PECYPCHI
cero
n NporpamMmbl padoThI
https://ptlab.mccme.ru/system/files/private/11 klass modul 1 zbch.pdf
1 3aKk0H OOIBIINX YHCET 5
DJIeMEHTBI https://ptlab.mccme.ru/system/files/private/
2 MaTeEMaTUUYECKOH 6 11 klass modul 2 elementy matematicheskoy statistiki.pdf
CTaTUCTHUKU
HempepriBHbie
CITy4aiiHbIe BEJTUYUHBI
3 (pactpeneneHus), 4 https://ptlab.mccme.ru/system/files/private/11 klass modul 3 sluchaynye velichiny 2.pdf
IOKAa3aTeIbHOE U
HOpMaJIbHOE
pacrnpeneneHust
https://ptlab.mccme.ru/system/files/private/
Pacnpenenenue .
4 2 11 klass modul 4 raspredelenie puassona 1.pdf
Ilyaccona
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-
Cas3b MEXITY . e . . :
. kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?
5 CIIy4YailHbIMHU 6
block=player
BEJIMYNHAMHA
O0600611eH1E U
6 cucTeMaTHu3anus 11 1
3HAaHUHU
OBIIEE KOJIMYECTBO 14 1

YACOB I10 ITPOTPAMME



https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?block=player
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?block=player
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?block=player
https://ptlab.mccme.ru/system/files/private/11_klass_modul_4_raspredelenie_puassona_1.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_4_raspredelenie_puassona_1.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_3_sluchaynye_velichiny_2.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_2_elementy_matematicheskoy_statistiki.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_2_elementy_matematicheskoy_statistiki.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_1_zbch.pdf

IHOYPOYHOE INIAHUPOBAHMUE

10 KJIACC
Ne KoaunuecTBo yacos
Hara
n/ KonTpon
TeMma ypoka U3YYeHUS DJleKTPOHHBIE HH(PPOBLIE 00pa3oBaTeIbHbIE PeCyPChl
n Bcero bHBIE
padoThl
https://www.google.com/url?client=internal-element-
Fpa(b, CBSI3HBII Fpa(b, cse&cx=013194740798043954940:uvwic4jtjig&g=https://www.yaklass.ru/p/informatika/6-
1 klass/teoreticheskie-osnovy-informatiki-7279381/graf-vidy-grafov-
TPEACTaBJICHAC 3a1au € 13573&sa=U&ved=2ahUKEwi5pYrM8PSA AxXxFRATHXEDDfIQFnoECAUQAQ&usg=AOv
MOMOIIIBIO Tpada Vaw1H3gEjthRqNsxtFilwellQ
https://www.google.com/url?client=internal-element-
cse&cx=013194740798043954940:uvwic4itjig&g=https://www.yaklass.ru/p/informatika/6-
Cremnenb (Bal€HTHOCTD) klass/teoreticheskie-osnovy-informatiki-7279381/graf-vidy-grafov-13573/re-69e1683c-ef29-
BepunHbl. [1yTh B rpade. 1 4£54-96bf-
LlerH 1 KB 118bd5ad39a4&sa=U&ved=2ahUKEwiSpYrM8PSAAxXxFRAIHXEDDIQFnoECAEQAQ&u
I sg=A0vVaw01GYkY99gpSKIbFHTZarMW
Fpa(bm Ha TUIOCKOCTH. https://www.yaklass.ru/p/informatika/6-klass/teoreticheskie-osnovy-informatiki-7279381/
o ispolzovanie-grafov-pri-reshenii-zadach-13577
HepeBo cimyyaitHOTO 1
IKCIIEPUMEHTA
https://resh.edu.ru/subject/lesson/4089/
Cry4vaitapie
AKCIIEPUMEHTHI (OTIBITHI)
U Clly4aiiHble COOBITHSI. 1 . . . . .
https://www.yaklass.ru/p/algebra/1 1-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-
DJieMeHTapHbIE COOBITHS byvaiut-sluchainye-sobytiia-12794
(ucxompl)



https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
https://resh.edu.ru/subject/lesson/4089/
https://www.yaklass.ru/p/informatika/6-klass/teoreticheskie-osnovy-informatiki-7279381/ispolzovanie-grafov-pri-reshenii-zadach-13577
https://www.yaklass.ru/p/informatika/6-klass/teoreticheskie-osnovy-informatiki-7279381/ispolzovanie-grafov-pri-reshenii-zadach-13577
https://www.google.com/url?client=internal-element-cse&cx=013194740798043954940:uvwic4jtjig&q=https://www.yaklass.ru/p/informatika/6-klass/teoreticheskie-osnovy-informatiki-7279381/graf-vidy-grafov-13573/re-69e1683c-ef29-4f54-96bf-118bd5ad39a4&sa=U&ved=2ahUKEwi5pYrM8PSAAxXxFRAIHXEDDfIQFnoECAEQAQ&usg=AOvVaw01GYkY99qpSK9bFHTZarMW
https://www.google.com/url?client=internal-element-cse&cx=013194740798043954940:uvwic4jtjig&q=https://www.yaklass.ru/p/informatika/6-klass/teoreticheskie-osnovy-informatiki-7279381/graf-vidy-grafov-13573/re-69e1683c-ef29-4f54-96bf-118bd5ad39a4&sa=U&ved=2ahUKEwi5pYrM8PSAAxXxFRAIHXEDDfIQFnoECAEQAQ&usg=AOvVaw01GYkY99qpSK9bFHTZarMW
https://www.google.com/url?client=internal-element-cse&cx=013194740798043954940:uvwic4jtjig&q=https://www.yaklass.ru/p/informatika/6-klass/teoreticheskie-osnovy-informatiki-7279381/graf-vidy-grafov-13573/re-69e1683c-ef29-4f54-96bf-118bd5ad39a4&sa=U&ved=2ahUKEwi5pYrM8PSAAxXxFRAIHXEDDfIQFnoECAEQAQ&usg=AOvVaw01GYkY99qpSK9bFHTZarMW
https://www.google.com/url?client=internal-element-cse&cx=013194740798043954940:uvwic4jtjig&q=https://www.yaklass.ru/p/informatika/6-klass/teoreticheskie-osnovy-informatiki-7279381/graf-vidy-grafov-13573&sa=U&ved=2ahUKEwi5pYrM8PSAAxXxFRAIHXEDDfIQFnoECAUQAQ&usg=AOvVaw1H3gEjfhRqNsxtFi1weIlQ
https://www.google.com/url?client=internal-element-cse&cx=013194740798043954940:uvwic4jtjig&q=https://www.yaklass.ru/p/informatika/6-klass/teoreticheskie-osnovy-informatiki-7279381/graf-vidy-grafov-13573&sa=U&ved=2ahUKEwi5pYrM8PSAAxXxFRAIHXEDDfIQFnoECAUQAQ&usg=AOvVaw1H3gEjfhRqNsxtFi1weIlQ
https://www.google.com/url?client=internal-element-cse&cx=013194740798043954940:uvwic4jtjig&q=https://www.yaklass.ru/p/informatika/6-klass/teoreticheskie-osnovy-informatiki-7279381/graf-vidy-grafov-13573&sa=U&ved=2ahUKEwi5pYrM8PSAAxXxFRAIHXEDDfIQFnoECAUQAQ&usg=AOvVaw1H3gEjfhRqNsxtFi1weIlQ

BeposiTHOCTB
CITy4alHOTO COOBITHSI.
BepositHoCTH cOOBITHIT B
OIBITAX C

https://resh.edu.ru/subject/lesson/4089/

PaBHOBO3MOKHBIMHA

QJIECMCHTAapPHbBIMHU

COOBITUSAMH

BepositHOCTB https://www.yaklass.ru/p/algebra/l 1-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/

CITy4alfHOTO COOBITHSI.
BepositHOCTH cOOBITHIT B
OIIbITax C

veroiatnost-sobytiia-9278

PaBHOBO3MOKHBIMHA

QJIECMCHTAapPHbBIMHU

COOBITUAMU

[Tepeceuenmue, https://resh.edu.ru/subject/lesson/5498/

00beIMHEHNE MHOYKECTB
1 COOBITHIA,
IIPOTUBOIIOIOKHBIC
coObiTus. Popmyna
CIIOXKCHHMSI BEPOSTHOCTEH

VYcnoBHas BEpOSITHOCTb.
YMHOXEHUE
BepoATHOCTE. Dopmyia
YCJIIOBHOU BEPOSTHOCTH

https://resh.edu.ru/subject/lesson/4064/

VYcnoBHas BEpOSTHOCTb.
YMHOXKEHUE
BeposATHOCTE. Dopmyia
YCJIIOBHOW BEPOSTHOCTH

https://resh.edu.ru/subject/lesson/4064/



https://resh.edu.ru/subject/lesson/4064/
https://resh.edu.ru/subject/lesson/4064/
https://resh.edu.ru/subject/lesson/5498/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/veroiatnost-sobytiia-9278
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/veroiatnost-sobytiia-9278
https://resh.edu.ru/subject/lesson/4089/

dopmyiia MoJHOK

10
BEPOSITHOCTH
https://www.google. com/url%hent—mternal element-
nachalnye-svedeniia-teorii- Ver01atnostel 9277/nezav151mye sobytiia- umnozheme veroiatnostei-
® Baii 12797/re-832071b6-6815-450¢-a8b2-
11 OpMyJia baneca. 04af5ef303e8&sa=U&ved=2ahUKEwjX5qGz8fSAAxVpJRAIHQ5X AhsQFnoECAcQAQ&usg
HesaBucumebie COOBITHS =A0vVaw0WzOMKTXB8&jNnxqviAhR_B
KomOunaTopHoe https://resh.edu.ru/subject/lesson/4028/
12 IIPaBUJIO YMHOXKCHUS.
IlepectanoBkH 1
dakropuan
https://www.yaklass.ru/p/algebra/l 1-klass/nachalnye-svedeniia-kombinatoriki-9340/treugolnik-
13 Ywuciro coueTaHu. paskalia-binom-niutona-9489
Tpeyronpuuk [Tackans
14 dopmyia OMHOMA https://resh.edu.ru/subject/lesson/3841/
HrroTona
Konrponbnas padora
Nel: "T'padml,
15 BEPOSITHOCTH,
MHOXXCCTBA,

KoMOWHaTopuka'



https://resh.edu.ru/subject/lesson/3841/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-kombinatoriki-9340/treugolnik-paskalia-binom-niutona-9489
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-kombinatoriki-9340/treugolnik-paskalia-binom-niutona-9489
https://resh.edu.ru/subject/lesson/4028/
https://www.google.com/url?client=internal-element-cse&cx=013194740798043954940:uvwic4jtjig&q=https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797/re-832071b6-6815-450c-a8b2-04af5ef303e8&sa=U&ved=2ahUKEwjX5qGz8fSAAxVpJRAIHQ5XAhsQFnoECAcQAQ&usg=AOvVaw0Wz0MKTXB8jNnxqviAhR_B
https://www.google.com/url?client=internal-element-cse&cx=013194740798043954940:uvwic4jtjig&q=https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797/re-832071b6-6815-450c-a8b2-04af5ef303e8&sa=U&ved=2ahUKEwjX5qGz8fSAAxVpJRAIHQ5XAhsQFnoECAcQAQ&usg=AOvVaw0Wz0MKTXB8jNnxqviAhR_B
https://www.google.com/url?client=internal-element-cse&cx=013194740798043954940:uvwic4jtjig&q=https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797/re-832071b6-6815-450c-a8b2-04af5ef303e8&sa=U&ved=2ahUKEwjX5qGz8fSAAxVpJRAIHQ5XAhsQFnoECAcQAQ&usg=AOvVaw0Wz0MKTXB8jNnxqviAhR_B

bunaphbIil ciydaifHbIif
OTIBIT (MCTIBITAHHE),
ycrex u HeyJaua.

16 HeszaBucumeie
UCIIBITAHHA. CepI/IH
HE3aBUCHUMBIX
UCOBITAaHUH A0 TIEpBOTO
ycrnexa
Cepust HE3aBUCUMBIX https://lib.myschool.edu.ru/content/5049
17 WCIIBITAHUH JI0 IIEPBOTO
ycrnexa
https://resh.edu.ru/subject/lesson/5753/
13 Cepust HE3aBUCUMBIX
MCTILITAHNH bepHyIHn https://100task.ru/sample/59.aspx
Cry4aiiblii BEIOOp U3 https://resh.edu.ru/subject/lesson/3823/
19 KOHEYHOH COBOKYITHOCTH
[IpakTruueckas padoTa ¢
20 HCIIOJIb30BAaHUEM
QJICKTPOHHBIX Ta6J'II/IH
CrnyyaiiHasi BeJIMYHMHA. https://www.yaklass.ru/p/algebra/1 1-klass/nachalnye-svedeniia-matematicheskoi-statistiki-
Pacripeesene 9176/sluchainye-velichiny-12001/re-1f57e6cd-53ec-4d32-9ea2-134aec02c49f
21 BEpPOSITHOCTEM.
Jnarpamma

pacripeesieHus



https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/sluchainye-velichiny-12001/re-1f57e6cd-53ec-4d32-9ea2-134aec02c49f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/sluchainye-velichiny-12001/re-1f57e6cd-53ec-4d32-9ea2-134aec02c49f
https://resh.edu.ru/subject/lesson/3823/
https://100task.ru/sample/59.aspx
https://resh.edu.ru/subject/lesson/5753/
https://lib.myschool.edu.ru/content/5049

Onepanuu Haj

https://resh.edu.ru/subject/lesson/4733/

CIy4YailHBIMU
” BEJIMYMHAMU. l:[pI/IMepH
pacrnpeneaeHui.
bunapHas ciryyaiinas
BCJINMYHNHA
https://resh.edu.ru/subject/lesson/6019/
I'eomeTpuyeckoe
7 pacrpesesieHue. |
buHomuagbsHOE https://resh.edu.ru/subject/lesson/3863/
pacrpezeneHue
MaTeMaTHIecKoe httDs://www.Vaklass.m/n/a}!gebra/ 11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-
L 9176/tcentralnye-tendentcii-12004/re-920b5218-b761-4769-9074-4ee90f35f67f
OXXHJIaHUE CIIyYanHOU
24 BeJIMUYUHBL. COBMECTHOE
pacrpeielieHIe IBYX https://100task.ru/sample/111.aspx#contl
CHy‘I&ﬁHBIX BCIIMYUH
HezaBucumsbie https://ptlab.mccme.ru/system/files/private/
CITyuaitHbIe BEHIHHBL 10_modul 7 sluchaynye velichiny i raspredeleniya prodolzhenie.pdf
CaoiicTBa
25 MATEMATUYECKOTO
OXXKUIaHUS.
MaremaTtuyeckoe
OKHMJIaHUE OWHAPHOU
CITy4ailHOM BEJIMYMHBI
26 MaremaTnueckoe https://resh.edu.ru/subject/lesson/4735/
OXKUJIaHUE

TEOMETPHUYECKOTO U
OMHOMHAJIBEHOTO



https://resh.edu.ru/subject/lesson/4735/
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://100task.ru/sample/111.aspx#cont1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/tcentralnye-tendentcii-12004/re-920b5218-b761-4769-9074-4ee90f35f67f
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/tcentralnye-tendentcii-12004/re-920b5218-b761-4769-9074-4ee90f35f67f
https://resh.edu.ru/subject/lesson/3863/
https://resh.edu.ru/subject/lesson/6019/
https://resh.edu.ru/subject/lesson/4733/

pacrpeneneHuit

Hucnepcus u

https://resh.edu.ru/subject/lesson/4734/

27 CTaHAapTHOC https://100task.ru/sample/112.aspx
OTKJIIOHCHHUC
https://www.yaklass.ru/p/algebra/1 1-klass/nachalnye-svedeniia-matematicheskoi-statistiki-
9176/mery-razbrosa-12005/re-b750fad7-¢901-4358-a1f0-7e1b9eS5eb8fc
Jucnepcus buHapHOU
28 CIy4yailHO! BEJTUYHHBI. https://resh.edu.ru/subject/lesson/3489/
CaolicTBa Aucrepcuu
https://100task.ru/sample/116.aspx
MaTteMaTHYeCKOE https://resh.edu.ru/subject/lesson/3887/
OXXUJIaHUE MIPOU3BEACHUS
29 U JUCIIEPCHS CYMMBI
HE3aBUCHUMBbIX
CJ'Iy‘IElfIHBIX BCIINYHNH
https://www.yaklass.ru/p/algebra/1 1-klass/nachalnye-svedeniia-matematicheskoi-statistiki-
9176/mery-razbrosa-12005/re-cbbbd32d-7325-428e-a188-708b0d1bdd10
[TpakTrueckas pabota c
30 MCHOMBE30BAHHCM https://www.yaklass.ru/p/algebra/1 1-klass/nachalnye-svedeniia-matematicheskoi-statistiki-
3JIEKTPOHHBIX Ta0JIHIL 9176/mery-razbrosa-12005/tv-9¢b0e516-101a-4d03-a162-31029f05b5bd
I[chepcpm https://resh.edu.ru/subject/lesson/4238/
31 OMHOMHAJIBEHOTO
pacmpeelieHusI.

[TpakTrueckas pabota ¢



https://resh.edu.ru/subject/lesson/4238/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/tv-9cb0e516-101a-4d03-a162-3f029f05b5bd
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/tv-9cb0e516-101a-4d03-a162-3f029f05b5bd
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/re-cbbbd32d-7325-428e-a188-708b0d1bdd10
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/re-cbbbd32d-7325-428e-a188-708b0d1bdd10
https://resh.edu.ru/subject/lesson/3887/
https://100task.ru/sample/116.aspx
https://resh.edu.ru/subject/lesson/3489/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/re-b750fad7-c901-4358-a1f0-7e1b9e5eb8fc
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-matematicheskoi-statistiki-9176/mery-razbrosa-12005/re-b750fad7-c901-4358-a1f0-7e1b9e5eb8fc
https://100task.ru/sample/112.aspx
https://resh.edu.ru/subject/lesson/4734/

UCTIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHI]

32

O060061eHE U
CUCTEMATHU3alUd 3HAHUN

https://resh.edu.ru/subject/lesson/3898/

33

KonTponbhas pabota
No2: "UcnbiTanus
bepnynnu. Ciyualinbie
BEJIMUMHBI U
pacnpeneneHus"”

https://resh.edu.ru/subject/lesson/4324/

34

0O00011eHEe U
CUCTEMATHU3ALUS 3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

34



https://resh.edu.ru/subject/lesson/4324/
https://resh.edu.ru/subject/lesson/3898/

11 KIIACC

Ne

n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

Koutpo
JIbHbIE
padoThI

Jara
H3yYeHUs]

DJIeKTpOHHbIe UG POBBIe 00pa3oBaTebHbIE Pecypchl

Hepasencto YeOnimena.
Teopema YeOrbimena.
Teopema bepnymmm. 3akon
0OJIBIINX YKCeN

https://100task.ru/sample/72.aspx#cont|

HepasenctBo YeOrIiena.
Teopema YeOrnImena.
Teopema bepnynnu. 3akoH
OOJIBIINX YKCE

https://100task.ru/sample/72.aspx#cont2

Hepasencto YeOnimena.
Teopema UeOrbIesa.
Teopema bepuysum. 3akoH
OOJIBIINUX YHCE

https://100task.ru/sample/72.aspx#cont2

Br16opounslii MeTox
WCCIIEI0BAHNUM

https://100task.ru/sample/72.aspx#cont2

[IpakTruyeckas pabora c
HCIIOJIb30BAHUEM
AJICKTPOHHBIX TaOJHIT

https://100task.ru/sample/72.aspx#cont3

I'enepanbHas COBOKYITHOCTb
U cllydaiiHasi BEIOOpKa.
3HaKOMCTBO C
BbIOOPOYHBIMU
xapaktepucTukamMu. OleHKa
CPEIHETO U TUCIIEPCUN
TE€HEPAIBHON COBOKYITHOCTH
C IMIOMOUIBIO BBIOOPOUHBIX
XapaKTePUCTHUK



https://100task.ru/sample/72.aspx#cont3
https://100task.ru/sample/72.aspx#cont2
https://100task.ru/sample/72.aspx#cont2
https://100task.ru/sample/72.aspx#cont2
https://100task.ru/sample/72.aspx#cont1

['eHepasibHasi COBOKYITHOCTb
W CiTy4aiiHasi BEIOOpKA.
3HaKOMCTBO C
BBIOOPOYHBIMU
xapaktepuctukamu. O1eHka
CPEIHETo U TUCTIePCUH
TeHepaTbHON COBOKYITHOCTH
C TIOMOIIIBIO BBIOOPOYHBIX
XapaKTePUCTHK

OrneHnBaHne BEPOSTHOCTEM
COOBITHH TIO BBIOOPKE

Craructuueckas TUIIOTE3a.
[IpoBepka mpocTermmx
TUTIOTE3 C TIOMOIIBIO
CBOICTB M3YYEHHBIX
pacnpeneneHuit

http://mathprofi.ru/statisticheskie gipotezy.html

10

Craructuueckas TUIIOTE3A.
ITpoBepka mpocTermmx
TUIIOTE3 C TIOMOIIBIO
CBOMCTB M3YYEHHBIX
pacnpeneneHuit

http://mathprofi.ru/proverka statisticheskih gipotez.html

11

[IpakTuyeckas pabora c
HCIIOJIE30BaHUEM
AJIEKTPOHHBIX TAOIHI]

12

[Ipumepsl HEMPEPBIBHBIX
CIIyYalHBIX BEJIUYHH.
DyHKIUSA [UNIOTHOCTH
BEPOATHOCTH



http://mathprofi.ru/proverka_statisticheskih_gipotez.html
http://mathprofi.ru/statisticheskie_gipotezy.html

13

PaBHOMEpHOE
pacnpenenenue. [Ipumepst
3a/1a4, IPUBOASILNX K
MIOKAa3aTeJIbHOMY U K
HOPMaJIbHOMY
pacupeneneHusIM

14

@yHKIUA ITIOTHOCTH
BEPOATHOCTH
IIOKa3aTEJILHOTO
pacnpeneneHus

15

DyHKIUS ITTIOTHOCTH
BEPOSITHOCTH HOPMAJIHHOTO
pacnpeneneHus

16

IlocnenoBarenbHOCTh
OJINHOYHBIX HE3aBUCHMBIX
coObITui. [Tpumep 3axaun,
IIPUBOJSIIEH K
pacnpenenenuto Ilyaccona

17

[IpakTuyeckas pabora c
HCIIOJIL30BaHUEM
AJICKTPOHHBIX TaOIHIT

18

KoBapuanus nsyx
CITyJailHBIX BEJTMYHH.
Koadduruent koppensiuu

https://interneturok.ru/lesson/algebra/1 1-klass/elementy-matematicheskoy-
statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-

profilnyy-uroven?

utm_source=yandex&utm medium=cpc&utm_campaign=72136850&utm_conte
nt=14629084054&utm_term==&yclid=7069752666116325375#mediaplayer

19

CoBMecTHBIE HAOIIOEHUSI
JIBYX BEIHYUH

20

Br16opounbiii kodduimeHT
KOppeSIIiU



https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=7069752666116325375#mediaplayer
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=7069752666116325375#mediaplayer
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=7069752666116325375#mediaplayer

21

Paznuuue Mex iy TuHEHHON
CBSI3bI0 M IPUIMHHO-
CJIEACTBEHHOMN CBS3BLIO

22

JInneinas perpeccus

https://interneturok.ru/lesson/algebra/1 1-klass/elementy-matematicheskoy-
statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-
profilnyy-uroven?
utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_conte
nt=14629084054&utm_term=&yclid=7069752666116325375#mediaplayer

23

[IpakTuyeckas pabora c
HCIIOJIE30BaHUEM
AJIEKTPOHHBIX TAOIHI]

24

[IpencraBnenue naHHBIX C
[IOMOIIBIO TaOJIUIL 1
JliarpaMm, OIucaTesibHas
CTaTUCTHUKA

25

OTBITEI C
PaBHOBO3MOXHBIMHU
3IIeMEHTapPHBIMU
COOBITUSIMH

26

Brrunciienue BeposTHOCTEN
COOBITUH C TPUMEHEHUEM

(opmyn

27

Briuncienre BeposiTHOCTEM
COOBITUH C IPUMEHEHUEM
rpaguIecKuX METOJIOB:
KOOpJIMHATHAS TPsMasl,
JIepeBo, auarpamMma Jisepa

28

CityyaliHble BEJIMYMHBI U
pacnpeneneHus

29

MareMatuueckoe 0XKHIaHHue
CIIy4ailHOM BEJTMYUHBI

30

MareMaTHuecKoe OXKHIaHue



https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=7069752666116325375#mediaplayer
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=7069752666116325375#mediaplayer
https://interneturok.ru/lesson/algebra/11-klass/elementy-matematicheskoy-statistiki-kombinatoriki-i-teorii-veroyatnosti/zavisimost-sluchaynyh-velichin-profilnyy-uroven?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=7069752666116325375#mediaplayer

CIIy4aifHOU BEITUYMHBI

31

KonTtponbHas paboTa:
"BeposiITHOCTb U
CcTaTuCcTUKA"

32

Brrunciienue BepoaTHOCTEM
COOBITUH C IPUMEHEHUEM
dbopmyn u rpadpUUECKUX
METO/I0B

33

Brruucnenue BeposTHOCTEH
COOBITUH C IPUMEHEHUEM
dopmy u rpaguuecKux
METO/I0B

34

CrnyualiHble BEJIMUUHBI U
pacpeneneHusl.
MareMaTtnueckoe 0KUIaHHUE
CIIy4alHOU BEIMYHUHbI

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

Tropun FO.H., Makapos A.A., Beicoukuii U. P., Amenko U. B. Teopus
BEPOSITHOCTEH U CTATUCTUKA. DKCIEpUMEHTalIbHOE yueOHoe nmocooue st 10 u 11

KJIACCOB 0011e00pa30BaTEIbHBIX YUPEKACHUMI

METOANYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA
Tropun 1O. H., Makapos A. A., Beicouxunii 1. P., AAmenko U. B.
Teopus BeposiTHOCTEHN U cTaTUCTHKA. MeTtoanueckoe nocodue asns yuntens (4-e,

CTEPEOTHUITHOE)

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

1. TectupoBanue online: 5 — 11 kmaccsr: http://www.kokch.kts.ru/cdo

2. Caitt Mopakosuya A. I'. :http://www.ziimag.narod.ru/index.htm

3. Cetb TBOpUeCKUX yuuTeneit: http://it-n.ru/communities.aspx?cat no=4510
tmpl=com ,

4. HoBble TexHOJIOTMH B 00pa3oBanuu: http://edu.secna.ru/main

5. Meramkouna: http://www.metashool.ru

6. Caift 151 camoo0Opa3oBaHus U OH-JIAWH TECTUPOBaHMS: http://uztest.ru/

7. Cnam I'MA. Pemry EI'D : https://math-ege.sdamgia.ru/register

8. IMoaroroBka k EI'D u OI'D mo maremaruke: https://math100.ru/



9. ®oxkcopa: https://foxford.ru/teacher-dashboard/school classes

10. MunuctepctBo oopazoBanust PO: http://www.ed.gov.ru/; http://www.edu.ru/
11. ®UIIN (DenepanbHbld MHCTUTYT NEAATOTMYECKUX U3MEPEHUIN)
http://www.fipi.ru/

12. OtkpoIThI Oank 3ananuii EI'D mo marematuke: http://mathege.ru

13. www.znanio.ru
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