MyhuuunansHoe 0611eo6pa3oBaTeibHOE yupekIeH e
«Cpennsist ob1eobpasosarensHas mkoaa Ne 35 umenu
nerunka-kocmonasTa I'epost Coerckoro Corosa I1.U. bensesa»
(MOVY «COIII Ne35»)
I"opoackoii okpyr ropoa Bosioria

QY «COHI Ne35»
i iﬂ .AHnpeeBa/
ag Nos16E o 30.08.2023 r.

PABOYAS ITPOTPAMMA
(ID 3223961)

yueOHoro npeamera «BeposATHOCTh M CTATUCTHKA. YTJIy0JI€eHHbIH YPOBEHb)»

s ooyuarommmxcest 10-11 kmaccon

Boaoraa

2023



INOACHUTEJIBHASA 3AIINCKA

Y4eOHblii Kypc «BeposITHOCTB M CTaTUCTHKAY YTITYOJIEHHOTO YPOBHS SBIISETCS
OPOAODKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca YIriIyOJIEHHOTO
YPOBHS Ha YPOBHE CPEJHETO 00111ero o0pa3oBaHus. YUeOHbI Kypc IpeIHa3HaYeH
st GOPMHUPOBAHUA Y OOYYAIOUIMXCA CTATUCTUYECKOW KyJIbTYypbl U MOHUMAaHHUS
pPOJIM TEOPUHM BEPOSATHOCTEHM KAaK MATEMAaTHYECKOTO MHCTPYMEHTA JUIA U3Y4YECHUS
CllydallHbIX COOBITUH, BETUYMH U IpoueccoB. IIpu uzyuennn kypca odoramarorcs
IpPEJCTaBICHU OOYYarOIIMXCS O METOJaX MCCIEN0BaHUS W3MEHYMBOIO MHpA,
pa3BUBaeTCsd IMOHMMAHME 3HAYMMOCTU M OOIIHOCTH MAaTEMAaTUYECKUX METOJI0B
IIO3HAHUSA KaK HEOTHEMJIEMOW 4YaCTH COBPEMEHHOIO €CTECTBEHHO-HAY4YHOTO
MHPOBO33PEHU.

Conmepxanue ydeOHOro Kypca HaIpaBlI€HO Ha 3akKpeluieHue 3HaHUuM,
MOJIyYEHHBIX NPU U3YYEHHH Kypca Ha YPOBHE OCHOBHOTO 0OOILEro o0pa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUA O CIIy4ailHbIX BEJIIMYMHAX W B3aMMOCBS3AX MEKIY
HUMHU Ha BaXKHBIX MPUMEPaX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIETO
Mmupa. B pesynbrare y 00yyaromuxcs 10KHO C(POPMUPOBATHCS MTPEACTABICHHUE O
Haubosee yrnoTpeOUTENbHBIX U OOIIMX MAaTEMAaTUYECKUX MOJIENSIX, UCIIOJIb3YEMBbIX
JUISL ONIUCAHUS aHTPOIIOMETPUUYECKUX U JIEMOTPAPUUECKUX BEIMYNH, TOTPEIIHOCTEN
B Pa3JIMYHbIC POJIa U3MEPEHUSX, JUTUTEIIbHOCTH O€30TKa3HOU PadOThl TEXHUYECKHUX
YCTPOMCTB, XapaKTEePUCTUK MACCOBBIX SBJICHUHN U TPOLIECCOB B 0011IECTBE. Y UeOHBIN
Kypc siBhsieTcsi 0a30i AJii OCBOEHHUSI BEPOATHOCTHO-CTATUCTUYECKHX METOJIOB,
HEOOXOUMBIX CHELMATIUCTaM HE TOJIBKO HHKEHEPHBIX CHEIHMAIbHOCTEH, HO TAKXKe
COLIMAJIbHBIX U ICUXOJIOTMUYECKUX, TOCKOJIBKY COBPEMEHHBIE O0IIECTBEHHbIE HAYKH
B 3HAQUMTEIIbHOM Mepe UCHONb3YIOT alnapaT aHajau3a OOJIbIINX JaHHBIX.
[leHTpanbHyI0 4YacTh Y4e€OHOTO Kypca 3aHUMAaeT OOCYKJICHHE 3aKOHa OOJBIINX
yucen — (PYHIAMEHTAJBHOTO 3aKOHA MPHUPOJbI, HMMEIOLIET0 MAaTeMaTUYECKYIO
dbopmanuzanuio.

B coOTBeTCTBMM € YyKa3aHHbIMU LIEJISIMU B CTPYKType Y4YeOHOro Kypca
«BeposiTHOCTP M CTaTHCTHKa» Ha YIIIyOJIEHHOM YpPOBHE BBIJECJIEHB OCHOBHBIE
coziepkatesibuble TUHUU: «CrydaiiHble COOBITUSI U BEpOSATHOCTH» U «CllydailHbie
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMHMMO OCHOBHBIX JIMHUW B y4e€OHBIH KypC BKJIIOUEHBI 3JIEMEHTHl TEOPHUH
rpadgoB M TEOPUU MHOXKECTB, HEOOXOAUMBbIE MJii TOJHOLIEHHOTO OCBOCHHMS
MaTepuana JaHHOTO Y4eOHOro Kypca M CMEXHBIX MaTeMaTHYeCKHX Y4eOHbIX
KYpCOB.

Conepxxanne muHUN «CiydaifHbIe COOBITUS U BEPOSITHOCTID CITY>KUT OCHOBOM
s (GOpMUPOBAHUS TPEACTABICHUNA O paclpelesieHUH BEPOATHOCTEH MEXIY
3HAQYEHUSAMM CIIyYalHBIX BEJIMYMH. BaXHYIO 4acTh B 3TOU COIEPKATEIBHON JIMHUN
3aHMMAaEeT H3Y4YEHHE T'€OMETPUYECKOr0 M OMHOMMAIBHOTO pPACIpENEICHUN U



3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJOraMU — IMOKa3aTEeJbHBIM U HOPMaJIbHbIM
pacrnpeneneHusIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU CIyYalHbIMA BEJIMYMHAMH H
pacmpesieieHusIMU, aKIEHTUPYIOT BHUMaHUE OOYYalOIIMXCS HA OMUCAHUH U
U3YYCHUU CIyYalHBIX SIBJICHUN C TIOMOIIbIO HEMpephIBHBIX (QyHKIUNA. OCHOBHOE
BHUMAaHUE YAENAETCA MOKA3aTeJIbHOMY U HOPMaJIbHOMY PacIpeAeICHUSIM.

B yudeOHOM Kypce mpeaycMaTpUBAETCS O3HAKOMUTEIBHOE W3YYEHHUE CBSI3U
MEXIY CIy4YalHbIMU BEJIMYMHAMH M ONMCAaHUE OTOW CBSI3W C IOMOIIBIO
kod(dumreHTa KOppesiuu W €ro BBIOOPOYHOTO aHAJoTa. OJTH DJIECMEHTHI
COZIEpKaHMs Pa3BUBAIOT TEMY «JlHMarpaMmbl pacCEMBaHU), U3YUECHHYIO Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHusi, © BO MHOTOM OMUPAIOTCS Ha CBEACHUS U3 KypCOB
anreOpbl U TEOMETPUH.

Emé€ omuH odmeMeHT  coaepikaHMs, KOTOPBIM  IIpe[uiaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — TIOCJIEIOBATENbHOCTD CIIyYallHbIX HE3aBUCHUMBIX
COOBITUH, HACTYNAIOMIMUX B €IUHUIYY BpeMeHH. O3HaKOMJICHHE C pacIpeieIeHuEM
BEPOATHOCTEM KOJMYECTBA TAaKUX COOBITUH HOCHUT pPa3BUBAIOILMN XapakTep U
ABJIAETCS] AKTYaJbHBIM JUIsl OyIylmMX aOUTYpPUEHTOB, MOCTYIMAIOIIMX HAa y4yeOHbIE
CHEUATbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMM HAyKaMH, IICUXOJIOTHEH H
YIPABJICHUEM.

Ha usyuenue yueOHOro kypca « BeposaTHOCTb U CTATUCTUKA» HA YTIIyOJIEHHOM
ypoBHe oTBOuTCs 68 wacos: B 10 kimacce — 34 vaca (1 uac B Heneno), B 11 kimacce
— 34 yaca (1 gac B HezeNIO).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

['pad, cBsa3HbIN Tpad, myTH B rpade: mukibl 1 nenu. CTeneHb (BaJICHTHOCTD)
BepiuHbl. ['padbr Ha miockocTu. [lepeBbs.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4yalHbIE COOBITHS. DJIeMEHTapHbIE
coObITHsl (KMCX0Jbl). BepossTHOCTH ciiydailHOro cOOBITHA. BAM30CTh 4YacTOTHl U
BEPOSITHOCTU COOBITUI. CiTydaiiHbI€ ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Omnepanuu Haj COOBITUAMU: TIEpecedeHre, 00beAMHEHNE, TPOTUBOMOIOKHBIC
coObITHs. J{uarpammel Ditiiepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcil0BHass BEpPOSATHOCTb. YMHOXKEHHUE BEPOSITHOCTEW. JlepeBo cCirydyaiiHOTO
skcniepumenTa. Gopmyna nosnHou BepoatHocTu. Dopmyna baiieca. HezaBucumblie
COOBITHS.

bunapHbIil cily4aiiHblid ONBIT (MCOBITAHKE), yelieX U Heynaya. HezaBucrumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 mepBoro ycnexa. [lepecraHoBku
u Qakropuan. Yucno coueranuii. Tpeyrompuuk I[lackams. Popmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX HcTbITaHui bepHyiu. CiydaiiHbIi BBIOOp U3 KOHEYHOU
COBOKYITHOCTH.

CnydvaitHas  BennuuHa. Pacnpenenenwe  BeposiTHocTed.  Jmarpamma
pacnipenenenus. Onepanuu HaJ ClydaHbIMM BeauduHaMu. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUYECKOE U
OMHOMHAJILHOE.

11 KJIACC

CoBMeCTHOE pacnpefeneHie JBYyX CIydailHbIX BeJlnyuH. HesaBucumbie
CJIy4aliHbI€ BEJIMYHHBI.

MaremaTuyeckoe OXUJaHUWE CIydallHOM BEIWYMHBI (pacrpeaeseHus).
[IpuMepbl TIPUMEHEHHUSI MAaTEMaTUYECKOro OXHUAaHUs (CTpaxoBaHUE, JIOTEpes).
Matematuyeckoe oxujaHue OWHApHOW ciaydallHOM BeJIMYMHBI. MareMaTtuyeckoe
OXXMJAHUE CYMMBbI  CIIyYalHbIX BEJIMYMH. MareMaTudyeckoe  OXUJIaHUE
reOMETPUYECKOTO 1 OMHOMHMAIILHOTO PaCcpe/IeICHU.

Jucriepcuss ¥ CTaHZAPTHOE  OTKIIOHEHUE  CIIYyYalHOM  BEJIIMYUHBI
(pacnpenenenus). Jlucriepcus OMHapHOM clydaiiHON BeIWYMHBI. MaTtemaTudeckoe
0>KMJAHUE IMPOU3BEACHUS U TUCTIEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHBIX BEJIUYHUH.
Jucnepcuss W CTaHZApTHOE OTKJIOHEHHE OWHOMHAIBHOTO paclpeaeseHusl.
Jucnepcnst 1 cTaHAApPTHOE OTKIIOHEHUE TEOMETPUUECKOTO PACIIPEACIICHUS.



HepasenctBo UeoOniméBa. Teopema YebnimeéBa. Teopema bepuymmm. 3axon
OonplIX  4yucen. BpIOOpouHBIE  MeTOA — HccienoBaHui.  BriOopouHbie
XapakTepUCTUKU. OLIEHUBAHUE BEPOSTHOCTH COOBITUS MO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUNIOTES € MTOMOLIBIO U3YYEHHBIX PACIIPEACTICHUN.

HenpeppiBHble ciydaiible BenuuuHbl. [Ipumeppl. DyHKIHS IUIOTHOCTH
BEPOSITHOCTH pacnpenencHus. PaBHOMEpHOE pacupenesieHne M €ro CBOMCTBA.
3amauu, MPUBOASIINE K [TOKA3aTEIBHOMY PaclpeieleHUI0. 3a1aqt, IPUBOJALINE K
HOPMAaJbHOMY  PacCIpEAEeHUIO. OyHKIMA IJIOTHOCTH BEPOSATHOCTH
MOKa3aTeIbHOTO pacrupesesieHus, GYHKIUS MIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacnpeneneHns. OyHKIUS ITIOTHOCTH M CBOMCTBA HOPMAJIBHOTO PACIIPENCIICHU.

[TocnenoBaTenbHOCTh  OAMHOYHBIX ~ HE3aBUCUMBIX  COOBITMM.  3agauu,
IIpUBOJSILIME K pacnpenesiennto Ilyaccona.

KoBapuanusa nByx ciy4ailHeix BenuuuH. Kosdduuuent nunHeitHOU
koppessiuud. CoBMecTHblE  HAOJIOAEHUS JBYX BEJIMYMH. BbIOOpPOYHBIi
K03 GuIueHT Koppensiuuu. Paznuuue Mexay JUHEHHON CBSA3bI0 M NPUYMHHO-
CJICZICTBEHHOU CB:3b10. JIMHENHAs perpeccus, METOl HAMMEHBIINX KBaJAPaTOB.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» (YTJIYBJIEHHBIII YPOBEHbD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUASA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa;ka1aHCKOr0 BOCIIUTAHNS:

c(OPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIINK 00YJAIOMIETOCsS KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO 00I11€CTBA, MPEICTABICHUE O MATEMaTHUYECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3THYHBIX CTPYKTYp, SBJICHUH, MPOIEIYp
TpaXJIaHCKOTO  oOmecTBa  (BBIOOPBI, OMPOCHI HW  JPYyroe), yMEHHUE
B3aMMOJIEUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHH C HX
GyHKUIUSIMHY ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOTO BOCTIMTAHUS :

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakJIaHCKOW HMIEHTUYHOCTH, YBaKEHHUS K
IPOLIJIOMY M HAaCTOSILEMY POCCUHMCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JIOCTUKEHHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKON MIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIXKEHHM B JPYruX HayKax, TEXHOJOTUsiX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH POCCUHCKOIrO Hapoza, cpOopMHUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMs, 3TUYECKOIO IMOBEIAECHUS, CBSA3aHHOIO C NPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUN HAYKU U IEATEIbHOCTHIO YUEHOIO, OCO3HAHHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYyIyIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAas 3CTETUKY MaTEMAaTHYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, pEIIeHUH, PacCy ACHUH, BOCIPUUMYHBOCTD
K MAaTEeMAaTHYECKUM acleKTaM pa3iu4yHbIX BUJOB HCKYCCTBA;

5) pu3nyecKkoro BOCIUTAHUSI:

cOPMHPOBAHHOCTh, yYMEHUS TMPUMEHATH MaTeMaTHYEeCKUe 3HAHUS B
UHTEepecax 3710pOBOTo U 0e30MacHOro o0pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0pPOBBIO (370pOBOE THUTaHUE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUA H
OTJIIbIXa, peryisipHas (u3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-030POBUTENBHON I€ATETbHOCTBIO;

6) TPy10BOT0 BOCTIMTAHUS :

TOTOBHOCTh K TpYyHly, OCO3HAaHUE IIEHHOCTU TPYAOJIt00Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOW  JEATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MNPUJIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud U peaJu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTE€MaTHYECKOMY OOpa30BaHUIO U



caMO00pa30BaHUIO Ha MPOTSLDKEHHMH BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYACTHUIO B PEIICHUU IPAKTUYECKUX 3a]1a4 MaTeMaTHUECKOW HAMPABICHHOCTH;

7) 3K0JIOrHYeCKOTr0 BOCITUTAHMA:

c(OPMHPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYpPhl, ITOHUMAHWUE BIUSHUS
COI[MAJIbHO-D)KOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE MPUPOJHOW M COLIMAIBHOM
Cpellbl, 0CO3HaHHUE II00ATBHOIO XapaKTepa dKOJIOTHUECKUX MPoOsIeM, OpUEHTAIUS
Ha TPUMEHEHHE MaTeMaTU4YeCKUX 3HaHUM [Js pelleHus 3ajad B 00JacTH
OKPY’KAaIOLIEN Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLEHKM HX BO3MOXKHBIX
IIOCJIEACTBUN JIJIS1 OKPYKAIOIEH CPEIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKU, TOHUMAaHHUE MaTeMaTUYeCKON
HAyKHU KaK cepbl YETOBEUECKOM IEITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTH
JUISL Pa3BUTHUS LIMBWIA3AIMU, OBJIAJICHUE A3BIKOM MAaTEMAaTHUKA U MaTEMaTUYECKOU
KYJIbTYPOU KaK CPEACTBOM MO3HAHUSI MUPA, TOTOBHOCTH OCYILECTBIIATh IPOEKTHYIO
Y UCCIIEA0BATENIbCKYIO AEATENbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble jornueckue aeicTBUs:

BBISIBJISITh M XapaKTepU30BATh CYIIECTBEHHbIE NMPU3HAKA MaTEMAaTHYECKUX
OOBEKTOB, TIOHSATHH, OTHOIICHUA MEXIYy TOHSATHUSAMHU, (OPMYIHPOBATH
OTpeIeSICHUs] TIOHATUHM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAILIUH,
OCHOBAHUS JIJIsi 000OIIEHUS U CPAaBHEHUSI, KpUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJMpPOBaTH U  MPeoOpa3oBbIBaTh  CYKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOJIIOACHUAX U YTBEPXKACHUSX, Mpeajiaratb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYHIA;

JeJaTh BBIBOABI C KCIOJIb30BAHHEM 3aKOHOB JIOTHKH, JE€IYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENILHO JJOKA3aTEIhCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMbIe U OT TPOTUBHOTO), BBICTPAUBATh APTyMEHTAIINIO, IPUBOUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBO/IBI;

BBIOMpATh CMOCOO pemeHus y4deOHOW 3amadyu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHHUS, BEIOMPATh HanboJiee OAXO/ISIINNA ¢ yIETOM CaMOCTOATEILHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarejbCcKue AeCTBUA:



WCIIOJb30BaTh BOMPOCHl KAaK MCCIEAOBATENbCKUI HMHCTPYMEHT IO3HAHUA,
dbopMmyaupoBaTh  BONPOCHl,  (UKCUpPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (popMUpOBaATH THIIOTE3Y, apTyMEHTHPOBATH
CBOIO MMO3UIMI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICI0BaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTEeMaTHYECKOTO 00BEKTA, SIBICHMUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMU, SIBICHUSIMH, IIPOILECCAMU;

CaMOCTOATENFHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOABI IO pPe3yJbTaTaM
OpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUSA, OICHUBaTh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKE BBIIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH JeUIIUTHI MHPOPMALIUU, JaHHBIX, HEOOXOJUMBIX JUIs OTBETa Ha
BOIIPOC U JIJIA PELICHUS 3a]1a4H;

BBIOMpPATh UHPOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATh,
CHUCTEMATU3UPOBATH U UHTEPIPETUPOBATH HHPOPMAITUIO PA3IMUHBIX BUIOB U POpM
MPEJCTABIICHHUS;

CTPYKTYpPUpPOBaTh MHGPOPMAIIMIO, TMPEACTABIATh €€ B paziuyHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJIEXKHOCTh uHdopMaIuu o CaMOCTOSITEIIHO
c(hopMyJIHMPOBAaHHBIM KPUTEPUSIM.

KoMMyHUKATHUBHBIE YHHBEPCAJIbHBIE YUeOHbIEe eiicTBHS

OOmenne:

BOCIIPUHUMATH U (DOPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeJISIMU OOIIEHUs, SICHO, TOUHO, TPAMOTHO BhIpaXaTh CBOIO TOUYKY 3PEHUSI B YCTHBIX
M TIMCHbMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS MO XOAYy PEUICHUS 3aJlauu,
KOMMEHTHPOBATh MOJYUYCHHBIN PE3yJIbTaT;

B X0JI€ OOCYXXJICHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX Ia€MOW TEMBHI,
npoOJjieMbl, pelraeMoil 3ajaud, BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha TOUCK
pElIEHUs, COIOCTaBIISITh CBOU CYXKIEHUS C CYXKICHUSIMH JPYTHMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3U4He W CXOJICTBO TMO3WIIMA, B KOPPEKTHOU (dopme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUs 3a/auM, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CAaMOCTOSTENIbHO BBIOMpaTh (GOpMaT BBICTYIUICHUS C YYETOM 3a1ay
MPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IUIAH, AJITOPUTM PEIICHHSI 3a/1a9d, BEIOMPATh CIIOCOO peIIeHus ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATH BApUAHTHI PEIICHUH C Y4ETOM HOBOU MH(OpMAITHH.

CaMOKOHTPOJIb, IMOIMOHAIbHBIH MHTEJJIEKT:

BJIAJCTh  HAaBBbIKAMHM  [IO3HABATENbHOM  pediieKcMM  Kak  OCO3HaHUS
COBEPILIAEMbIX JEUCTBUI M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJIETh
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJSL Tpollecca W pe3ylibTaTa pelIeHUs
MaTeMaTUYECKOU 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEUICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, AHHBIX,
HaWJICHHBIX OIMIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUAM, OOBSICHATH TPUIHHBI
JTOCTIDKCHHSI WUTH HETOCTHIKEHUS PE3yIbTaTOB ACATEIHHOCTH, HAXOAUTh OITHOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHIYaTbHOU
paboThl TpU pemeHUH Y4YeOHBIX 3a]ad, MPUHUMATh IIeJb COBMECTHOMN
NEATEILHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, paclpeneisaTh
BU/JIBI pabOT, I0rOBapuBaThCs, 00CYKIATh MPOIECC U PE3YNIbTAT PaboThl, 00001IaThH
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYyNMoOBBIX (opMax paboThl (0OCYXIeHUsl, 0OOMEH MHEHUA,
«MO3TOBBIE IMITYPMBD» U UHBIE), BBITIOJHATH CBOIO YaCTh pabOTHl M KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTUMH YJCHAMHU KOMaH/IbI, OIICHUBATh KA4eCTBO CBOETO BKJIa/1a
B OOmUNA TPOAYKT TO KPUTEPUAM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJCUCTBU.

INPEAMETHBIE PE3YJIBTATBI

K konmy 10 kiacca oOydJarommiicss HAayquTCs:

CBOOOJTHO OMEepUpOBaTh MOHATUAMHU: Tpad, miockuil rpad, CBI3HBIA rpad,
nyTh B Tpade, Ienb, MUKI, JIEPEBO, CTENEHb BEPIIUHBI, JIEPEBO CIYYaTHOTO
HKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATHh TMOHATHSIMH: CIYYalHBIA DSKCIEPUMEHT (OIIBIT),
cllydaifHOe COOBITHE, DJIEMEHTApHOE CIIy4aiiHOe COOBITHE (DJIEMEHTApHBIN MCXO)
CIIy4aifHOTO  ONBITa, HAXOAUTh BEPOSATHOCTH COOBITUH B  OMBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITUSMY;

HAXOJUTh U (POPMYJIUPOBATH COOBITHSA: MEepeceueHne, 00beIMHEHNE JAaHHBIX
COOBITHH, COOBITHE, TPOTHBOIIOJOKHOE JTAaHHOMY, HCIIOJIB30BaTh JIUArpPaMMbI
Diiniepa, KOOPAMHATHYIO TIPSAMYIO JUIS PEIICHHS 3a7ad, MOJb30BaThCsl (GOPMYIIOn
CII0’KEHUS BEPOSITHOCTEH ISl BEPOSITHOCTEH ABYX U TPEX CIIy4alHBIX COOBITHIA;



OIEpPUPOBATH NOHATUAMU: YCIOBHASI BEPOATHOCTh, yMHOKEHUE BEPOSITHOCTEM,
HE3aBUCHUMBbIE  COOBITHS, JEPEBO  CIy4alHOIO  HSKCIEPUMEHTa, HaXOIUTh
BEPOSTHOCTU COOBITUN C TIOMOINBIO TMpaBUIa YMHOXKEHHUS, JIepeBa CIy4allHOTO
OTbITa, HWCIOJIb30BaTh (HOPMYITy TOJIHOW BeposiTHOCTH, Gopmyny baiteca mpu
pelieHnu 3aJad, OMpPENeNsITh HE3aBHUCUMOCTh COOBITHI 1o (opMmysne U TI0
OpraHU3alliy CIy4alHOIO DKCIIEPUMEHTA;

OPUMEHATh M3yYEHHblE KOMOWHATOpHBIE (OPMYJBl JJIs IEPEUUCICHUS
AJIIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4aillHOIO OIBITA, PELICHUS
3a/1a4 110 TEOPUU BEPOSITHOCTEM;

CBOOOJIHO  ONEpUPOBATh TMOHATUAMU: OWHAPHBIA  CIydyalHBIM  OIBIT
(ucmipITaHuE), yCleX M Heyjada, HE3aBUCUMbIE HCIBITAHUS, CEpUsl UCIBITaHUMH,
HaXOJUTh BEPOATHOCTH COOBITHIA: B CEPUU UCIIBITAHUH J10 IEPBOTO yCIEXa, B CEPUU
UCIIBITaHUI bepHysuH, B ONbITE, CBI3aHHOM CO CITy4ailHBIM BEIOOPOM M3 KOHEYHOU
COBOKYITHOCTU;

CcBOOO/IHO OINEPUPOBATh MOHATUAMMU: CIydyaliHas BEIMUYMHA, pacIpelieieHHe
BEPOATHOCTEH, JAMarpaMMa paclpeneieHus, OuHapHas cllydailHas BeJIMYMHA,
r€OMETPUYECKOEe, ONHOMHUAIILHOE pacIpe/ielIeHHE.

K xonmy 11 kiacca oOydaronuicst HQy4uTCs:

OIEPUPOBATH IMOHATUSAMM: COBMECTHOE DACHPEACIICHUE [BYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIly COBMECTHOIO PACHpPENENICHUs IBYX CIIy4alHbIX
BEJIMYUH [UIS BBIIEICHUS PACIPENCICHUS KaXJOW BEIUMYMHBI, OIPEACIICHUS
HE3aBHUCUMOCTH CIIyYalHBIX BEJINYUH;

CBOOOJHO OMEpUPOBAThH MOHATUEM MATEMATUUYECKOTO OXHUAAHMS CIy4yalHON
BEJIMYUHBI (pacnpereseHus1), IPUMEHATh CBOMCTBA MAaTEMaTUYECKOrO OKHIAHUS
IOpU PEIICHUH 33/7a4, BBIYUCISATh MAaTEMaTHUYECKOE OXHJaHue OMHOMHAIIBHOTO U
r€OMETPUYECKOTO PACIIPEICTICHNN;

CBOOOJTHO OINEpUPOBATh MOHATUSMU: JHUCIEPCUS, CTAHIAPTHOE OTKIOHEHHUE
CIIy4YallHOW BEJIMYMHBI, NTPUMEHITh CBOWCTBA JUCHEPCUU CIyYaWHOW BETUYMHBI
(pactpenenenus) NpU PEIICHUWH 3aJad, BBIUUCIATH JUCIEPCHIO M CTaHIAApTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHAIILHOTO pacIpe/leiIeHHUI;

BBIYHCIIATh BHIOOPOYHBIE XAPAKTEPUCTUKH IO TAHHOW BBIOOPKE U OIICHUBATH
XapaKTEPUCTUKUA TIEHEPAIbHOM COBOKYMHOCTH JAaHHBIX 1O BBIOOPOUYHBIM
xapaktepuctukaM. OLEHUBaTh BEPOSTHOCTU COOBITUH M MPOBEPSATH MPOCTEUIIHE
CTATUCTUYECKUE TUIIOTESBI, TIOJIb3YSACh H3YYEHHBIMU PACIPEACICHUAMH.
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KOe
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KOe
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11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH S

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTejibHbIE

pecypchl

Hepasencto UeObImiena.
Teopema YeOrrmena. Teopema
bepnymmm. 3akoH OobIIHX
qyuceln

Hepasencto UeObImiena.
Teopema YeOnimeBa. Teopema
bepnymnu. 3akoH 60mabIIMX
qucell

HepasencrBo YeOnlmiena.
Teopema YeObimeBa. Teopema
bepnynnu. 3akoH O60ibLIMX
qucen

Bri6opounslii MeTox
HUCCIe0OBaHUU

[IpakTuueckas pabota ¢
WCIIOJIb30BAHUEM JIEKTPOHHBIX
TaOJINILL

I'enepanbHast COBOKYITHOCTh U
ciyyaitHas BbIOOpKa.
3HaKOMCTBO C BHIOOPOYHBIMU
xapakrepuctukamu. OleHKa
CPEIHETO U JUCIIEPCUU




TE€HEPAIBHON COBOKYITHOCTH C
MIOMOIIIBIO0 BEIOOPOYHBIX
XapaKTEPUCTUK

I'enepanbHast COBOKYITHOCTb U
cilydaiiHasi BbIOOpKa.
3HAaKOMCTBO C BEIOOPOYHBIMU
xapaktepuctukamu. OueHka
CPEAHEro U TUCIEePCUH
reHepaJIbHON COBOKYITHOCTH C
IIOMOLIbIO BEIOOPOYHBIX
XapaKTePUCTHK

OneHuBaHue BEPOSTHOCTEN
COOBITHH TIO BBIOOPKE

CratucTudecKkas TUIIOTE3a.
[TpoBepka mpocTenmumx
TUIIOTE3 C ITIOMOIILIO0 CBOMCTB
H3YYECHHBIX paclpelesICHUI

10

CratucTtnueckas runoresa.
[IpoBepka mpocrenmmx
TUIOTE3 C IOMOIIBIO CBOKCTB
W3Y4YEHHBIX pacipereneHun

11

[IpakTuueckas pabota c
WCTIOJIH30BAHUEM DJIEKTPOHHBIX
TaOJIAILL

12

[Ipumeps! HenpepbIBHBIX
Clly4alHbIX BennuuH. OyHKIusA
IJIOTHOCTH BEPOATHOCTH

13

PaBHOMEpHOE pacnpenencHue.
[Ipumepsl 3a1a4, TPUBOIALINX




K I10Ka3aTeJIbHOMY U K
HOPMaJIbHOMY pacIlpecIICHUsIM

14

OyHKIUS MTIOTHOCTH
BEPOSITHOCTH MTOKA3aTEeILHOTO
pacnpeeneHust

15

(DYHKI_II/Iﬂ IIJIOTHOCTH
BEPOATHOCTU HOPMAJIBHOI'O
pacipeaciaICHuA

16

[TocnenoBarenbHOCTH
OJIMHOYHBIX HE3aBUCUMBIX
coOwITuii. [Tpumep 3amaunu,
MPUBOJISIIEN K PACIPEICTECHHUIO
[Iyaccona

17

[IpakTuueckas pabota c
HCIOJIb30BAHUEM IJIEKTPOHHBIX
TaOJIAILL

18

KoBapuanus 1Byx ciydaiHbIX
BenuuuH. Koapduuuent
KOppEIsuu

19

CoBMecTHBIC HAOTIOACHUS TBYX
BEJIMUUH

20

Bri6opounsiii ko duueHT
KOppEsLun

21

Paznuune Mex 1y TMHEHHON
CBA3BIO M IPUYNHHO-
CJIEICTBEHHOU CBSI3bIO

22

JIuueitnas perpeccus

23

[IpakTuyeckas pabora ¢




HCIIOJIb30BAHUEM BJICKTPOHHBIX
TabJInIL
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[IpeacraBneHue TaHHBIX C
MTOMOIIIBIO TaOJIHUIT M THArPaMM,
oImucaTenabHast CTaTUCTUKA

25

OnbITHI ¢ pABHOBO3MOXHBIMU
3JI€MEHTapHBIMU COOBITUSMU

26

Brrunciienue BeposTHOCTEN
COOBITUH C IPUMEHEHUEM

opmyu

27

Beruncienue BeposiTHOCTEH
COOBITHH C IPUMEHEHHEM
rpadM9ecKuX METOJIOB:
KOOp/AMHATHAs NpsMasi, 1epeBo,
nuarpaMma Ditnepa

28

CryuvaiiHble BEJIMYMHBI U
pacnpezeneHus

29

MatemMaTudeckoe OXKugaHue
CIIy4alHOM BEIMYHUHBI

30

MareMatuueckoe 0KH1aHHe
CIIy4ailHON BETMYUHBI

31

KonTponbHas pabora:
"BeposiTHOCTD M cTaTHCTUKA"

32

Brruucnienue BeposiTHOCTEH
COOBITUH C TPUMEHEHUEM
¢dbopmy 1 rpapUUecKuX
METOJI0B

33

Brruncienue BeposTHOCTEM




COOBITHI ¢ IPUMEHEHHUEM
dbopMyI u TpadUIECKUX
METOJIOB

Crny4daiiHble BETMYUHBI U

34 pacrpeeneHusl. 1
MatemaTuueckoe 0XHu1aHne
CIIy4allHOU BEJIMYUHbI

OBIIEE KOJIMYECTBO YACOB 34
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYEHUKA

Teopus BEpOATHOCTEN U CTATUCTHKA. DKCIIEPUMEHTAIIbHOE YU4eOHOEe mocodune
st 10 u 11 xknaccoB o6mieo0pazoBaTenbHbIX yupesxkaenuii / 0. H. Tropun,
A. A. Makapos, U. P. Beicoukuii, 1. B. fmenko. — M.: MIITHMO, 2014. —

248c.
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METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
Teopus BEpOATHOCTEHN U CTATUCTUKA. DKCIIEPUMEHTAIIbHOE Y4eOHOEe mocodue

st 10 u 11 xnaccoB o6mieo0pazoBaTenbHbiX yupexaenuii / F0. H. Tropun,
A. A. Makapos, U. P. Beicoukuii, 1. B. fmenko. — M.: MITHMO, 2014. —

248c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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