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L «BeposTHOCTH U cTaTHCTHKA.




HOACHUTEJIBHAS 3AIIMCKA

Y4eOHbIli Kypc «BepoATHOCTP M CTAaTUCTHKA» YIIYOJEHHOTO YpPOBHS SBJSETCS MPOJODKCHHEM U Pa3BUTHEM
OJIHOUMEHHOTO YYeOHOro Kypca yriayOJEHHOTO YpOBHS Ha YpOBHE CpeAaHero oomiero oOpas3oBaHusA. YUEOHBIA Kypc
MpeaHa3Ha4YeH I8 (POPMUPOBAHMS Y OOYUAIOMIUXCS CTATUCTHYECCKOW KYJbTYPhl U MMOHUMAHUS POJIM TEOPUU BEPOSTHOCTEH
KaK MaTeMaTHYECKOTO MHCTPYMEHTA IS WU3YUYCHHS CIydalHBIX COOBITHHA, BEJIMYMH W TpoleccoB. [Ipu m3ydeHnn Kypca
o0oramarTcs MPEACTABICHUS O0YYaIONUXCS O METOJaxX HCCIACAOBAHWS HM3MEHYMBOTO MHpA, Pa3BUBACTCS IOHMMAHHC
3HAYMMOCTH M OOIIHOCTH MaTEMaTHYECKHUX METOJOB TO3HAHHUS KaK HEOThEMJIEMOW YacTH COBPEMEHHOTO E€CTECTBEHHO-
HAyYHOTO MHUPOBO33PCHHUS.

Conepxkanrue ydeOHOTO Kypca HaIpaBJICHO Ha 3aKPEIUICHWE 3HAHWH, MOJYYCHHBIX TPHU M3yYEHUH Kypca Ha ypOBHE
OCHOBHOT'O 00IIIer0 00pa30BaHMsI, U HAa Pa3BUTHE MPEICTABICHUN O CIIyYailHBIX BEJIMYMHAX M B3aUMOCBS3SIX MKy HUMHU Ha
BaXXHBIX TMPUMEpPAX, CHOKETHI KOTOPBIX TMOYEPITHYTHI M3 OKPY)KAMOIIEro Mupa. B pesynprare y o0yd4aroniuxcs JOHKHO
chOpMHPOBATHCS MPEJACTABICHUE O HAUOOJIee YIOTPCOUTEIBHBIX U OOIIMX MAaTeMAaTHYSCKUX MOJCISX, UCITOJIB3YyEMBbIX IS
ONMCAHUSl AHTPONOMETPUYECKHX U JeMOrpaUuecKuX BEIUYMH, IOTPEIIHOCTEH B pa3jMyHbIe pOJa H3MEPEHUSX,
IUTATENBHOCTH 0€30TKa3HON pabOThl TEXHHUECKUX YCTPOUCTB, XapaKTEPUCTUK MAaCCOBBIX SIBIICHUH U MIPOIIECCOB B OOIIECTBE.
Y4aeOHbIl Kypc sBIseTCs 0a30i ISl OCBOCHUS BEPOSTHOCTHO-CTATUCTHYECKHX METOOB, HEOOXOIUMBIX CIICIHAINCTaM HE
TOJBKO WH)XCHEPHBIX CIEIMUAIBHOCTEH, HO TakKe COIMAIBHBIX W TICHXOJOTHYECKHX, ITOCKOJIBKY COBPEMEHHEIC
OOIIICCTBEHHbIC HAyKW B 3HAYUTEIHHOW MeEpe HCIOJB3YIOT amnmapaT aHaiu3a OOJBIIMX JMaHHBIX. LleHTpaapHYH dYacTh
y4eOHOr'0 Kypca 3aHUMaeT OOCYXKJIEHHE 3aKoHa OOJIBIINX YHcesl — (YHIAMEHTAJIBHOTO 3aKOHa IPUPOJIBI, HMMEIOIIETO
MaTeMaTUICCKYIO (POpMaTH3AIIHIO.

B cooTBeTcTBHM ¢ yKa3aHHBIMU IEISIMU B CTPYKTYpe yueOHOTO Kypca «BeposSTHOCTh M CTaTUCTHKA» Ha yriayOJIEHHOM
YPOBHE BBIJICTICHBI OCHOBHBIE COZepKaTeNbHbIe IMHUU: «CllydailHble COOBITHS U BEpOSATHOCTH» U «CiydailHbIe BEJTUYUHBI U
3aKOH OOJIBIIIUX YUCEI».

[ToMruMO OCHOBHBIX JMHUHN B yU4e€OHBIA KypC BKIIFOUEHBI 3JIEMEHTHI TEOPUHU IpadoB U TEOPUU MHOKECTB, HEOOXOAMMBIE
JUTSI TIOJTHOIIEHHOT'O OCBOCHHS MaTepHalia JaHHOTO YU4eOHOTO Kypca U CMEXHBIX MAaTEMATHIECKUX YICOHBIX KYPCOB.



Copnepxxanue nmuHun «CioydaiiHble COOBITUS U BEPOATHOCTH» CIIY)KUT OCHOBOHU Il (DOPMHUPOBAHUS MPEICTABICHUN O
paclIpenesieHud BEPOATHOCTEH MEXKAY 3HAYCHUSMHU CIy4YalHbIX BEIWYMH. BakHYIO0 4acTb B 3TOM COACPKATEIbHOU JIMHUU
3aHMMAeT U3YYEHUE reOMETPUUYECKOr0 U OMHOMHUAIBHOTO paclpeleIeHU U 3HAKOMCTBO C MX HENPEPhIBHBIMU aHAJIOTaMU —
[I0KAa3aTeJIbHBIM U HOPMaJIbHBIM PaCIpPEACICHUSIMU.

TeMbl, CBs3aHHBIE C HENPEPHIBHBIMU CIIyYalHBIMU BEJIMYMHAMHU M PACHPEACIICHUSAMH, AKLECHTUPYIOT BHUMAaHUE
0oOy4YaromuXxcs Ha OMUCAHUU M M3YYEHHH CIIyYailHBIX SIBICHUN C MOMOUIBIO HENMPEPBIBHBIX PYyHKUUNA. OCHOBHOE BHUMaHUE
YAEIAETCS N0Ka3aTEIbHOMY U HOPMAJIBHOMY PaCIpEeeICHUSAM.

B yueOHOM Kypce mnpenycMaTpUBAaeTCs O3HAKOMUTEIBHOE H3YYEHHE CBSI3M MEXKIY CIydyalHbIMU BEIMYMHAMH U
OMMCAHKME 3TOM CBS3U C MOMOIBIO KO3 (UIIMEHTa KOPPEISIIUMU U €ro BBIOOPOYHOr0 aHaiora. JTH 3JIEMEHTHI COJepKaHUs
pa3BUBalOT TeMy «JlnarpaMMmbl pacceMBaHMsD), M3YyYEHHYIO Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHHUs, U BO MHOIOM
OMMPAIOTCS HA CBEJCHUS U3 KYPCOB alireOpbl U T€OMETPHH.

Emé onuH dneMeHT coaepKaHus, KOTOPBIM IPEAIaracTcsi Ha O3HAKOMUTEIBHOM YpPOBHE — IIOCJIEIOBATEIIBHOCTH
CIIy4ailHbIX HE3aBHCHMBIX COOBITHIA, HACTYNAIOUIUX B €IUHUILY BpeMeHH. O3HAKOMJICHUE C paclipe/ielIeHHeM BEpOSITHOCTEN
KOJINYECTBA TAaKUX COOBITMH HOCUT pa3BUBAIOLIMM XapakTep W SBISETCS aKTyalbHbIM JUIsl OyAylIMX aOUTYypHUEHTOB,
MOCTYMAIOIIKX HAa y4eOHbIE CIEIMATILHOCTH, CBA3aHHbBIE C 00IIECTBEHHBIMU HAyKaMH, IICUXOJIOTHEN U yIIpaBICHUEM.

Ha u3ydenne ydeGHOro xypca «BeposTHOCTb M CTaTUCTUKa» Ha YIJIyOJIEGHHOM YpOBHE OTBoAuTCs 68 yacoB: B 10

kiacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 yaca (1 yac B Heelno).
COIAEPKXAHUE OBYUEHUSA

10 KIJACC

I'pad, cBs3ubiil rpad, mytu B rpade: umkibl W nenu. CreneHb (BaJe€HTHOCTh) BEpIIMHBI. ['padbl HA MITOCKOCTH.
JlepeBbsi.

CrnydaliHble SKCIIEPUMEHTHI (OMBITBI) M CIIy4ailHbIe COOBITHS. JJIeMEHTapHbIE COOBITHS (KMCXOMbI). BeposaTHOCTH
ciy4yalHOro coObITusl. bBinM30CcTh 4acTOTl W BEpPOSITHOCTH CcOObITUM. CiydyaliHble OMBITBI C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.



Onepanuu Hajg COOBITUSIMU: TIEpecedyeHre, 00beAMHEHNE, IPOTUBONIOIOKHBIE cOObITUA. J(narpammel Ditnepa. @opmyna
CJI0’KEHUS BEPOSTHOCTEM.

VYcioBHass BEPOSATHOCTb. YMHOXXEHHME BEpOATHOCTEH. JlepeBo ciydaiHOro »JkcrepumeHta. DopMmyrna IOIHOU
BeposiTHocTU. Popmyna baiieca. HezaBucumbie coObITHS.

bunapHblil ciy4aiiHplii ONBIT (MCHbITAaHKE), ycnex M Heydada. HesaBucumble wucnbiTanus. Cepus HE3aBUCHMBIX
UCIIBITaHUM 70 nepBoro ycnexa. [lepectanoBku u daxtopuan. Yucno coueranuit. Tpeyronbuuk [lackans. @opmyna OuHoma
HprotoHa.

Cepust He3aBUCUMBIX UcTibITaHui beprymnu. CiayyaiiHblil BBIOOp U3 KOHEUHON COBOKYITHOCTH.

CnyuaitHass BenuuumHa. PacnpeneneHue BeposATHOCTeW. Jlnarpamma pacnpeneneHus. Onepauuyd Haja CIy4ailHBIMHU
BeaMuuHaMu. bunapHas ciydaitnas Benuuuna. [Ipumepsl pacnpeieeHui, B TOM YUCIIe T€OMETPHUUECKOe U OMHOMHAIIBHOE.

11 KJIACC

CoBMecTHOE pacrpe/ie/ieHUe ABYX ClydalHbIX BeJIMurH. He3aBucruMbie CiydailHble BEJTMYUHBI.

MaremaTueckoe OKHWJaHHE CIydailHOM BennuuHbl (pacnpexaenenusi). [Ipumepbl NPUMEHEHHST MaTEMaTUYECKOTO
OXUJaHUsl (CTpaxoBaHMe, JIOTepes). MareMmaruyeckoe OXHUJAaHhe OMHApHOW CclydallHON BeNWYUHBL. MaTtemaTHuecKoe
OKHJJaHUE CYMMBI CITy4YalHBIX BEIMYUH. MaTeMaTHuecKoe 0KUJIaHie TeOMETPUYECKOT0 U OMHOMHUAIBHOTO pacipeieICHU .

Jlucriepcuss M CTaHIAPTHOE OTKJIOHCHHE CIyYalHOW BENWYHMHBI (pacrpeneneHus). ucmepcust OmHapHOW ciryyaiiHOU
BEJIMYMHBI. MaTeMaTHuecKkoe OKHIAHUE IPOU3BEACHUS W JUCIEPCHUS CYMMBl HE3aBUCHMBIX CIyYalHBIX BEJIWYUH.
Jlucniepcust ¥ CTaHIApTHOE OTKJIOHEHHE OWHOMHAIILHOTO pacrpeaeneHus. Jlucnepcus W CTaHIapTHOE OTKJIOHEHHE
F€OMETPUUECKOTO PacIpeaeIeHUsI.

HepasenctBo YUebOwmméBa. Teopema UYeOwmméBa. Teopema bepuymnu. 3axoH Oonbmux uncen. BeiOOpOuYHBI MeTON
uccienoBanuii. Beibopounsie xapaktepucTuku. OIeHUBaAaHUE BEPOATHOCTH COOBITHUS MO BHIOOPOYHBIM JaHHBIM. [IpoBepka
MPOCTEUIIINX TUNOTE3 C MOMOIIBIO H3YUYEHHBIX PACIIPEICIICHUN.

HenpepsiBHble ciyyalinble BenuuuHbL. [IpuMepsl. OyHKIMS TUIOTHOCTH BEPOSITHOCTH pacupenesncHus. PaBHomepHoe
pacrpefielieHue U €ro CBOMCTBA. 3a/laud, NPUBOJAIIME K IOKA3aTeIbHOMY paclpeesieHUI0. 3ajlaud, MNPUBOJAIINE K



HOpMaJIbHOMY pacnpeneneHuto. OyHKIMs MIOTHOCTH BEPOSITHOCTH MOKA3aTEIbHOIO pacnpeeneHus, GyHKIUs MIOTHOCTH
BEPOATHOCTU HOPMAJIBHOTO pacnpeneneHus. PyHKIus INIOTHOCTH U CBOMCTBA HOPMAaJIbHOI'O PACIIPEACIICHHUS.
[locnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITUI. 3a1auu, IpUBoOAsALIME K pacupeneneHuto [lyaccona.
KoBapuanus nByx cnydaiiHbix BenuuuH. Koadduuuent nuneinoir xoppensiiuu. CoBMecTHbIE HAOMIOJEHUS JBYX
Benu4MH. BpiOopouHblil k03pduumeHT koppensuuu. Paznuuue Mexay JIMHEHHOW CBS3bI0 M NPUYMHHO-CIIEICTBEHHOU
CBs3b10. JIMHENHAs perpeccus, MEeTo HAUMEHBIIINX KBAIPaTOB.
INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «BEPOATHOCTDB U CTATUCTHUKA»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIET'O OGPA3OBAHUSA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON IMO3UIIUU OOYYAIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOI'O WICHA POCCHUUCKOTO
oOIIecTBa, MpPEACTaBICHUE O MaTeMaTHYEeCKUX OCHOBaX (YHKIIMOHHWPOBAHUSA PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEIYp
rpaKIaHCKOTro obrmiecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHHWE B3aUMOJICHCTBOBATH C COIMAIbHBIMU HWHCTUTYTaMH B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUUCKON TPaKIAHCKOW HMJICHTHYHOCTH, YBAKCHHS K MPOIIIOMY M HACTOSIIEMY POCCHHCKON
MaTEMAaTUKH, [IECHHOCTHOEC OTHOUIECHUE K JOCTHXKEHHSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MaTEeMAaTUUYECKOW IIKOJIBI,
UCIIOJIb30BaHME ITUX JOCTHKEHUHN B IPYTUX HayKax, TEXHOJIOTHUAX, cPepax IKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHUICKOrO Hapoaa, cHOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO
MOBEJICHUS, CBA3aHHOT'O C MPAKTUYECKUM ITIPUMEHECHUEM JTOCTHKECHUU HAYKH U IEATEIIBHOCTHIO YUEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWIMBOTO OYyIIETO;

4) 3cTETHYECKOr0 BOCIIMTAHMS



ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAsl SCTETUKY MAaTEMAaTUUECKUX 3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUN,
pacCcyXJIeHUM, BOCIPUMMYHUBOCTh K MATEMAaTHUYECKUM ACIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA;

5) pu3n4ecKoro BOCHUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSTh MaTeMaTHUYEeCKHWE 3HAHUS B WHTEpecax 3J0pOBOTO M Oe3omacHOro obOpasa
’KU3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (3J0pOBOE MUTAHUE, COATAaHCUPOBAHHBINA PEKUM 3aHATHI U OT/AbIXA,
perynsipHas (usnueckas aKTHBHOCTH), (H3UYECKOE COBEPIICHCTBOBAHWE MPHU 3aHITHUSAX CIIOPTHBHO-03J0POBUTEIBHOM
JIEATCIILHOCTBIO;

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOTIOOUS, HHTEpPEC K pa3uuHbiM cdepaM MpodhecCuOHaATLHON
NESATeNIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW M €€ MPUJIOKECHHSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccud W peaqu3oBBIBaTh COOCTBEHHBIC JKM3HEHHBIE IUIaHBI, TOTOBHOCTh M CIHOCOOHOCTh K MaTEeMaTUYECKOMY
00pa3oBaHUIO M CamMOOOpa30BaHUIO HA TMPOTSKEHWH BCEH >KU3HM, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B pEIICHUH
MPaKTUYECKUX 33/1a4 MATEeMaTUYECKON HANpaBJICHHOCTH;

7) 3K0JI0THY€eCKOT0 BOCTTUTAHMS:

c(hOpMUPOBAHHOCTh JKOJOTHYECKON KYJIBTYpPhl, TOHUMAHHE BIUSHUS COLMAIBHO-DKOHOMHUYECKHX IPOIECCOB Ha
COCTOSIHUE MPUPOTHON U COIMATBHOM Cpe/ibl, OCO3HAHHE III00aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM, OpUEHTAIMS Ha
MIPUMEHEHHE MaTeMaTHYECKUX 3HAHUU JJIS pelIeHUs 3aj1ad B 00JaCTH OKpPY’KAIOIIEH Cpelibl, MUIAHUPOBAHKUE MOCTYIKOB H
OLICHKH UX BO3MOXHBIX ITOCIICICTBUH IS OKPYKAIOILIEH CPEIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMU
MPaKTUKH, IOHUMaHUE MaTEeMaTHIECKOM HAYKH KakK cepbl YeIIOBEUCCKOMN AeATeIBHOCTH, 3TAMOB €€ Pa3BUTHUSA M 3HAYUMOCTH
JUIS. pa3BUTHS LIMBUJIU3ALIMM, OBJIAJICHUE SI3BIKOM MAaTEMAaTHMKU W MaTeMaTUYE€CKOW KYyJbTYpoW KaK CpEICTBOM IO3HAHMS
MHPa, TOTOBHOCTH OCYIIECTBJIATH MPOCSKTHYIO U MCCIIEI0OBATEIBCKYIO IEATEIbHOCTh HHANBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI



ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUS

ba3oBble Jloruueckue AeicTBUS:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEMATHYECKUX OOBEKTOB, MOHSTHI, OTHOIICHUH MEXKITY
MOHATUAMU, (HOPMYJIUPOBATH ONpPEEICHUs OHITHH, YCTaHABIUBAThH CYIIECTBEHHBINA MPU3HAK KJIACCU(UKAIIUA, OCHOBAHUS
7U1s1 0000IIIEHNS U CPABHEHUS, KpUTEPUHU MTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh, (OPMYJIUPOBATh U MPEOOPA30BBIBATh CYKACHUS: YTBEPAUTEIbHBIE W OTPUIIATENIHLHBIC, €IMHUYHBIC,
YacTHBIC U O0IIKe, YCIOBHBIE,

BBISIBJIATH MaTEMAaTHYE€CKHWE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTUBOpeuuss B (akTax, JaHHBIX, HAOIIONCHUSIX U
YTBEPKICHUSAX, NPEIJIaraTb KPUTEPUH JJISI BBISBICHUS] 3aKOHOMEPHOCTEH U TPOTUBOPEUNIA;

JI€TIaTh BBIBOJIbI C UCITOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKJIIOUEHUHN, YMO3AKIIOUEHUM
110 aHAJIOTHH,

IIPOBOJIUTH CAMOCTOSITEILHO JI0KA3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHUHN (TIPSIMbIC U OT IPOTHUBHOTO), BEICTPAUBATh
apryMEHTAINIO0, PUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHUS U BBIBO/IHI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOM 3ajaum (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHHUs, BbIOMpATh Haubosee
MOJAXOASIIUHN C YIETOM CaMOCTOSTENIFHO BBIJICICHHBIX KPUTEPUER).

ba3oBble ucciienoBaTe/IbCKHe JeliCTBUS:

UCITOJIB30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUN MHCTPYMEHT TO3HaHUs, (HOPMYJIHPOBATH BOIPOCHI, (UKCUPYIOIIUE
IPOTUBOpPEUHE, MPOOJIEMyY, YCTaHABIMBATh UCKOMOE M JaHHOE, (JOPMHUPOBATH THIIOTE3Y, ApTYMEHTHPOBATH CBOIO IMO3HIIHUIO,
MHCHHE;

IIPOBOJIUTh CAMOCTOSITEILHO CIUTAHUPOBAHHBIA OSKCIEPUMEHT, HCCIICIOBAHHE II0 YCTAHOBIICHHIO OCOOCHHOCTEH
MaTeMaTHYEeCKOT0 00BEKTa, SIBJICHUS, IMPOIECCa, BRISBICHUIO 3aBUCHMOCTEH MEXKIy 00BEKTaMH, SIBICHUSIMH, ITPOIIECCAMH;

CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIICHUS M BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO HAOIIOACHUS, HCCIICIOBAHMUS,
OIICHUBAThH JIOCTOBEPHOCTD MOJTYUYCHHBIX PE3YIbTATOB, BEIBOJIOB U 000OIICHMIA;

MPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE NPOIECCA, a TAKKE BBIABUTaTh MPEIIOJNOKEHUS O €ro Pa3BUTUH B HOBBIX
YCIIOBUSIX.

Pabora ¢ undgopmaumeii:



BBISIBJIAITH Je(UUNTH HHPOPMALMH, JAHHBIX, HEOOXOAUMBIX JJIs OTBETA HAa BOIPOC U JIJISl PEIICHUS 3a4a4H;

BbIOMpATh MHPOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (POPM IPEICTABICHUS;

CTPYKTYpPHPOBATh HH(OpMAIUIO, PEACTABIATH €€ B pa3IMUHbIX (POpMax, MWILTIOCTPUPOBATH FPAPUUECKY;

OLICHMBATh HaIEKHOCTh UH(GOPMALIMH IO CAMOCTOSITENILHO CHOPMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U ()OPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCJIOBUSIMU U LIEJIIMU OOIIIEHUS, ICHO, TOYHO, TPAMOTHO
BBIpQ)XXaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHMs] IO XOAYy pEIICHUS 3aJayu,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B X0J1¢ 00CYXXJICHHS 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMOM TeMbI, MPOOJIEMBI, pelliaeMoi 3a/1a4M, BHICKa3bIBaTh
U7y, HaIleJICHHbIE HAa TIOWCK pEIIeHHUs, COTMOCTABIAThH CBOM CYXICHHSI C CYXKICHUSMH JPYTrdX YYaCTHHUKOB JHAJIOra,
O0OHApYXUBATh Pa3TMYNE U CXOJCTBO MO3HUIUI, B KOPPEKTHOU popme GOpMYyIHMpPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHS;

IPEACTABIATh PE3YJbTaThl PEIIeHUs 3aJaud, DKCIEPUMEHTA, HMCCIeJIOBaHUsS, MPOEKTa, CAMOCTOSATEIIBHO BHIOMPATHh
dbopmaT BBICTYIUICHHS ¢ yUETOM 3ajad MPEe3eHTAMH U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIe YHHBepPcaJIbHbIE YUeOHbIe 1elCTBUSA

Camoopranusanus:

COCTaBIIATh IUJIaH, AJTOPUTM pEIICHUS 3a/aud, BbIOMpATh CHOCOO perieHus ¢ Y4€TOM HMEIOIIMXCS PECYpCoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI HHTEJJIEKT:

BJIAICTh HABBIKAMY MTO3HABATEILHON PEIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUN U MBICIUTEIBHBIX TIPOILIECCOB,
WX pe3yJdbTaTOB, BIAJACTh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS TPOIEcca U pe3yibTaTa PEIICHUS MaTEeMaTHYECKOU
3a/1a4u;



MpEeABUIETh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh MPH PEIICHUH 3aJ]a4d, BHOCUTh KOPPEKTUBHI B JACATEILHOCTh Ha
OCHOBE HOBBIX O0CTOSITEIBCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yJbTaTa 1AM U YCIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKCHUS WM HEIOCTUXKECHUS
PEe3yIbTATOB JIESITEILHOCTH, HAXOAUTh OIIMOKY, AaBaTh OIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMecTHAS 1eSATEJIbHOCTD:

MMOHUMATh M HUCIIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAWBHUIYaTbHOW paObOTHI MPH PEIICHUH y4eOHBIX 3ajaad,
PUHUMATH 11€JIb COBMECTHOM JESATEIbHOCTH, TUIAHUPOBATh OPTraHU3aAIlMI0 COBMECTHOM paboThI, pacnpeensiTh BUIbl padoT,
JIOTOBApUBAThCS, 00CYXKIaTh MPOIECC U Pe3yabTaT padoThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B TPYNIOBHIX (popMax paboThl (00CYyX aeHNsI, 0OMEH MHEHUMN, «MO3TOBBIC IITYPMbI» U UHBIC), BHITIOJIHATh
CBOIO YaCTh pabOThl U KOOPJIUHUPOBATH CBOU JEUCTBUS C APYTUMU YJI€HAMU KOMaH/bI, OIICHUBATh KA4eCTBO CBOEr0 BKJIAJa B
OOIIHIA MPOAYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

NPEAMETHBIE PE3YJIBTATHI

K xonity 10 kinacca oOyvaronuiicst HAy9UTCS:

CBOOOJTHO OTEpUPOBATH MOHATUAMHU: I'pad, MIOCKUH rpad, CBI3HBIN rpad, myTh B rpade, 1enb, MUK, AepeBO, CTENEHb
BEPUINHBI, IEPEBO CIYYATHOTO HKCIIEPUMEHTA;

CBOOOJIHO OTIEPHUPOBATH MOHATUSIMHU: CITyUYalHBIA SKCIIEPUMEHT (OTIBIT), CIy9aiiHOE COOBITHE, dJIEMEHTAPHOE ClIydaiiHOe
coObITHE (PIEMEHTApPHBIM HCXOM) CIYYalHOTO ONbITA, HAXOIUTh BEPOATHOCTHU COOBITUH B OMBITAX C PAaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITHIIMU;

HaXOJUTh U (GOPMYIUPOBATh COOBITHS: TEepeceueHrne, 00ObEAUHEHNE JaHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE
JAaHHOMY, HCIIOJNBh30BaTh JHUAarpaMMbl OJiiiepa, KOOPAWHATHYIO TPSIMYIO Ui pEIIeHHs 3aaad, IMOJIb30BaThecs (Gopmynoi
CJIOKE€HHSI BEPOSITHOCTEH ISl BEPOSITHOCTEN JBYX M TPEX CIyYalHBIX COOBITHUI;

OTepUPOBATh TOHATHSAMHU: YCJIOBHAas BEPOSTHOCTh, YMHOXCHHE BEPOSTHOCTEH, HE3aBUCHUMBIE COOBITHS, IEPEBO
CIIy4alHOTO 3KCIIEPUMEHTA, HAXOUTh BEPOSTHOCTU COOBITHI C MOMONIBIO ITPaBUja YMHOXEHUS, IepeBa CIy4ailHOrO OMbITA,



UCITOJIB30BaTh (hOpMYITy TIOJTHOHM BeposTHOCTH, hopMyiny balieca mpu perneHnn 3aaad, onpeaeisiTh HE3aBUCUMOCTh COOBITHI
o (opmyIe 1 o opraHU3aIMH CITyYaifHOTO SKCIIEPUMEHTA;

MIPUMEHSTh H3y4YeHHbIE KOMOWHATOPHBIE (POPMYIIBI IS IEPEUUCIICHUS JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUI
CIIy4aifHOTO OTIbITa, PEIICHUS 3a]1a4 TI0 TEOPUU BEPOSITHOCTEH;

CBOOOJTHO OIEPUPOBATH TOHATHSAMU: OWHAPHBIA CIydalHBIH OMBIT (MCIBITAHHE), YCIEX M HEyJaada, HE3aBHCHMBIC
UCTIBITAHMSI, CEpHsI WCIBITAHWHA, HAXOJHWTh BEPOSITHOCTH COOBITHH: B CEPUU HCIBITAHWUN 10 TIEPBOrO yCIlieXa, B CEPHUH
UCTIIBITAaHUH BepHYIUIH, B OTIBITE, CBSI3aHHOM CO CITYYaiiHBIM BEIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

CBOOOTHO OTIIEPUPOBATH MOHATHIMU: CIydaiiHas BEJIMYUHA, PACTIPEICIICHIE BEPOATHOCTEH, JUarpaMMa pacIpeie/ICHUs,
OuHapHas ciyyaifHas BeIMYMHA, TEOMETPHUECKOe, ONHOMHAILHOE paclpeeiieHuE.

K xonimy 11 knacca oOy4aromuiicss HAyIUTCS:

ONEepUPOBATh IOHATUSAMU: COBMECTHOC paclpe/lelieHue JBYX CJydYalHbIX BEJIWYHMH, HCIOJIB30BaTh TaOIHILY
COBMECTHOTO pacIpeIe/ICHUs IBYX CAyYalHBIX BEJIWYUH JIJIS BBIACIICHUS PACIPEICIICHUS KaKI0W BEIIMYUHBI, ONPEICICHUS
HE3aBHCUMOCTH CITyYalHbBIX BEJIMUWH;

CBOOO/IHO ONEPUPOBATH MOHITHEM MATEMaTHYCCKOTO OXUIAHHS CIyYalHOW BENWMYMHBI (pacrpeneNeHus ), TPUMEHSITh
CBOWMCTBa MAaTEMAaTHYECKOTO OXHIAHWS TPHU PEIICHUU 3a/ad, BBIYUCIATH MaTeMaTHYeCKOe OXKHIAaHUE OMHOMHUAIBHOTO U
Te€OMETPUIECKOTO pacTpeIeIICHUH;

CBOOOJIHO OIEPUPOBATH MOHATHSAMH: JUCIEPCHS, CTAHJAPTHOE OTKIOHCHWE CIy4YalHOW BEJIMYMHBI, TPUMEHSTH
CBOWCTBA JUCTICPCUU CIyYalHOW BETUYHMHBI (pacIpe/esICHNs) IPU PEIICHUH 3a/1a4, BRIYHCISATE JUCIIEPCHIO M CTAaHAAPTHOE
OTKJIOHCHHE T€OMETPHUYECKOTO 1 OWHOMHAIILHOTO paclpeIeiiCHU;

BBIUUCIIATh BBIOOPOYHBIC XapaKTEPUCTUKU TIO JaHHOW BHIOOpDKE H OICHUBATh XapaKTEPUCTHUKU TEHEpaIbHOMN
COBOKYITHOCTH JTaHHBIX TIO BBIOOPOYHBIM XapakTepuctukaMm. OIEHHBATh BEPOSTHOCTH COOBITHI U MPOBEPSATH MPOCTEHINNE
CTaTHUCTUYECKHE TUMIOTE3HI, TIOJIB3YSACh U3yUCHHBIMU PACTIPEICTICHISIMHU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuyectBo yacos MopayJsib BocnuTaHUSA DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uu¢poswIe)
pa3/iesioB U TeM Kourpoububie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
MPOrpaMMblI padoThI padoTsbI
pecypcsl
Jenb puHaHCOBOM bubnnorexa [JOK
1 DJIeMCHTI TCOpHH 3 TPaMOTHOCTH https://m.edsoo.ru
rpacdoB [IpenmeTHsbIe
OJINMIUABI (IIKOJIBHBIN TYp)
City4aliHbI€ OTIBITHI, [IpenmeTtHbie bubmuorexa [JOK
2 CITyJaifHbIe COOBITHS U 3 OJIMMITHA (Bl (MyHULIMTIANBHBIA | https://m.eds00.ru
BEPOSTHOCTH COOBITHI Typ)
Onepannn Hax Jucrannuonnsie Mutepuer- | bubnuoreka [JOK
MHOKECTBAaMHU M KOHKYpPCBI https://m.edsoo.ru
coObITHsAMHU. ClOKEHHE 1 Ypok MaTeMaTHieckoi
3 YMHOIKEHHE 5 IPaMOTHOCTH.
BEPOSITHOCTEHN. Y CIIOBHAS
BEPOSATHOCTb.
He3zaBucumslie coObITHSA
[IAaTUMUHYTKH Ha ypOKax: bubnuoreka [IOK
DeMEHTE Crarucruka n 30K https://m.edso0.ru
4 COMBHHATODHKIL 4 1 UHTEMIeKTyalbHbIE
P UHTEPHET — KOHKYPCBHI.
Cepun Ypok-npe3eHTanus bubnuoreka [IOK
5 MOCJIENOBATEIBHBIX 5 «Benukure MaTeMaTHKNy. https://m.edso0.ru

ucnelTauuil. McnplTanus
bepuymnnu. CnydaiiHbli

HHTeJ’IJ’IeKTyaJ'IBHHC
HHTCPHET — KOHKYPCBI Ha



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

BBIOOD U3 KOHEUHOH
COBOKYITHOCTH

caure SlHnekc- Kiacc.

CrnyuaiiHble BEJIMYUHBI U
pacripeneneHus

14

Ypox - n300perarenscTBa
YpOoK-pOEKT.

bubmmoreka [{OK
https://m.edso0.ru

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34



https://m.edsoo.ru/7f415e2e

11 KJIACC

KosnuyectBo yacos MopayJib BocIUTAaHUSA DJIEeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U (uudgposbie)
Konrpoububie | IIpakTHyeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Jlenp huHaHCOBOM bubnuorexa [JOK
1 3aKkoH OOJIBIINX YHUCET 5) TPaMOTHOCTH https://m.edsoo.ru
[IpenmeTHsbIe
OJINMIUAJBI(IIKOJIBHBIN TYP)
9 DneMeHTbl MaTeMaTHYECKOU 6 IIpeameTrie . Bubmmorexa [IOK
OJINMITHABI(MYHULIUTIATbHBIN :
O — JbI(MyHHIL https://m.edso0.ru
TYP)
HenpepsiBHBIE Ciyyalinbie Hucranunonusie Untepuer- | bubnunoreka [JOK
3 BEJIMYUHBI (pacrpeiesieHus), 4 KOHKYpPChI https://m.edsoo.ru
- Ypok MareMaTn4ecKou
TPaMOTHOCTH.
HOPMAaJIbHOE pacipeieeHus
[I9TUMHUHYTKHM Ha ypOKax: bubmuorexa [JOK
Crarucruka u 30K https://m.edso0.ru
4 PacnpezxeneHHe HyaCCOHa 2 HHTGJ‘IJ‘ICKTyaJ'IBHBIe
UHTEPHET — KOHKYPCHI.
VYpoxk-npe3enranus bubnmuorexa [JOK
«Benukue MaTeMaTHKI. https://m.edso0.ru
5 CBsi3b MEXY CIIy4ailHBIMU 6 UHTeNeKTyanbHble
BEJINYMHAMHU MHTEPHET — KOHKYPChI Ha
caiite flHzekc- Kiacc.
. OGo6wIeH e 1 " . poK - n300peTaTenbpCTBA bubnnoreka [JOK
. OK-IIPOEKT. .
CHUCTEMAaTH3alMs 3HaHUU P P https://m.eds00.ru
OBIIEE KOJIMYECTBO YACOB 34 1 0
I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA

Oobs13aTesIbHBIC y4eOHbIe MATEPHUAJIBI AJIS YYCHHUKA.
MaremaTtuka. BeposaTHOCTh U cTaTucTUKa. ba3oBelil 1 yruyOnéHHbIH ypoBHE. YdueOHOe mocobue. 10 knace /byHumMoBud
E. A., bynerueB B. A. - IIpocsemenue,2023.
Matematuka. BeposaTHOCTbh U cTaTUCTUKA. ba3oBbIi 1 yriayOnaéHHbIN ypoBHU. Y4yeOHoe nmocodue. 11 knacc /bynHumoBuy
E. A., bynerueB B. A. - IIpoceemenue,2023.

MeToanyeckue MaTepHaJbl JAJsl YYUTEs

1. Meroauyeckoe nmocooue u yueOHO-HAIISAHbIC TaOIUIIbI

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbl CETH UHTEPHET
1. https://m.edsoo.ru
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